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3. HE EH

Q|7 Active Antenna Connector 2t RS232 Interface & X|®st= 1 HY /
Board 7t HE %l 76(w) x 136(h) x 46(t)mm Size 2| AL GPS YL|Ct. At

Module & ZZ2| 7/d¢i0| HIEZ &8/ Test / Evaluation O| 7t&gtL|Ct,

ol TH|, A& 717] )0 HE 7ttt A SE=

2t S E8c HO0| 80| StH T AHK|

i

on

Ze=o| QF OtHILIE S JHs3tH USB / Serial &4 CtRFSE Interface 2 40|
S & LICL High GPS Sensitivity 2F Fast TTFF(Time To First Fix), Low Power Consumption =

HotRAE L MY AT HEO| 7hsotnd, Crefel oo Hest A8 27 AR
e =38t HFO0| 7ksLCh GNSS =4 &tgo] o F2 ZAME oje Fetst

AXNEEE MS0| 7tset tEdl= ZHd MAH7Z17F WEEO AL

—

o 11 FHO 2FE0l =2 GNSS ZE HE

e QZSS, SBAS(WAAS, EGNOS, MSAS) B-&

o %19 Antenna ZE -165dBm / A= A4 F7]: 1-10H
e DGPS (WAAS/EGNOS/MSAS/GAGAN) RTCM 4z =4l
e Multipath Z2f 7|5

e UART, USB, RTCM &%l / 1PPs A& (& FM)

e NMEA 0183/PMTK Protocol / RoHS =gt

e Active Antenna Connector: SMA(Z|&), MCX, MMCX (Option)
e GPS + GLONASS &% T2 AH|

- Acquisition: 35 mA typical

- Tracking 29mA Typical

* Note: SBAS = Update Rate (8= AAIFI))7t 5Hz 0|2t BALLt Jts
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Description

GNSS Solution

MTK MT3333

Frequency GPS L1, 1575.42MHz
GLONASS L1, 1598.0625~1605.375MHz
Sensitivity' Acquisition: -148dBm, cold start

Reacquisition: -163dBm Hot start
Tracking: -165dBm

SV Number(GPS)
SV Number(GLONASS)

#1~32
#65~96

TTFF
(No. of SVs>4, C/N>40dB, PDop<1.5)

Hot start: 1 second typical
Warm start: 33 seconds typical

Cold start: 35 seconds typical, 60 seconds Max

Position Accuracy

Without aid:3.0m (50% CEP)
DGPS(SBAS(WAAS,EGNOS,MSAS)):2.5m (50% CEP)

Velocity Accuracy

Without aid : 0.1m/s
DGPS(SBAS(WAAS,EGNOS,MSAS)):0.05m/s

Timing Accuracy(1PPS Output)

+10 ns RMS

Altitude

Maximum 18,000m (60,000 feet)

Velocity

Maximum 515m/s (1000 knots)

Acceleration

Maximum 4G

Update Rate

1Hz (default), maximum 10Hz

Baud Rate

9600 bps (default)

DGPS

SBAS(default) [QZSS,WAAS, EGNOS, MSAS,GAGAN]

Power Supply

VCC : 3.0V to 4.3V ; VBACKUP : 2.0V to 4.3V

Current Consumption
@ 3.3V,1Hz Update Rate

GPS+GLONASS 35mA acquisition, 29mA tracking

Backup Power

3V(VCC OFF)

Consumption@

15uA TYP

Working Temperature

-40 °C to +85 °C(Without Battery)
-20 °C to +60 °C(With Battery)

Dimension 76 x 136 x 46 mm
Weight 200g
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1) RS232 £

2) Pin Description
VCC
TX(RS-232)
RX(RS-232)
NC
GND
NC
NC
NC
NC

O N[O |WIN|—~

f—/
/female

< =
Symbol Min. Typ. Max. Unit
Power Supply Voltage vCC 50 v
Backup battery Voltage | VBACKUP 2.0 3.0 43 v
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6. =4

ol X
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(kl EH)

| S |

1HTTL &4

Condition Min. Typ. Max. Unit
Operation suppl Ripple
P pply PP ) i ) 50 mVpp
Voltage
RXO0 TTL H Level VCC=3.3V 20 = VCC \")
RXO TTL L Level VCC=3.3V 0 - 08 Vv
TXO0 TTL H Level VCC=3.3V 24 - 28 Vv
TXO TTL L Level VCC=3.3V 0 = 04 \'
. Acquisition 25 mA
Current Consumption @3.3V
Tracking 20 mA
BackupPower
. 7 uA
Consumption@3.0V

* Connector AFY 8l Pin & XA &2 AI™ YO|E S{FA|7| HHELICH

2) USB S
Pin Function
1 Vee(5V)
2 Tx
3 Rx
4 Gnd
4 -
o~ | E ¢ \
@\, 1 D- ¢ : HHJH
\—./—
[USB Type]
* Connector AtY % Pin &Y =7 &2 At Eo|E sl|FA|7| HFEILICE
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GPS PWR

o] (o]

| GPS Receiver

GPS(LED) PWR(LED)
M8l ON =M Y Mel ON =4, BE
214 FIX Al A Wb HE | DATA SAI Al | =M wzb MY
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8. NMEA Message E&(7|2)
Table-1: NMEA Output Sentence |

Option Description
GGA Time, position and fix type data.
GSA GNSS receiver operating mode, active satellites used in the
position solution and DOP values.
GSV The number of GNSS satellites in view satellite ID numbers,
elevation, azimuth, and SNR values.
RMC Time, date, position, course and speed data. Recommended
Minimum Navigation Information.
VTG Course and speed information relative to the ground.
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9. Interface / Case Size

£

@\ GNSS QHE|L} Connector
GPS PWR \

MYl MEf EA| LED

GPS Receiver

o}

GPS AEj EA| LED

Data Cable

e
' ~ "1
PWR GPS
GPS Receiver 136mm(h)
48mmit)
e \ ASCEN GPS I N
[ AscenKorea INC ]
\. A

7emm{w)

( Top View )
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10. GNSS/ GPS £3 H|n
Table-2: NMEA Output Sentence for GPS and GNSS

System GGA GSA GSvV RMC VTG
GPS GPGGA GPGSA GPGSV GPRMC GPVTG
GNSS GPGGA GNGSA | GPGSV ; GPVTG
(GPS+Glonass) GLGsv | GPRMC
GNRMC

Table-2 NMEA &3 =27, GPS system vs GNSS system H|ul
o:

GPS system:

$GPGGA,064951.000,2307.1256,N,12016.4438,E,1,8,0.95,39.9,M,17.8,M,,*65
$GPGSA A,3,29,21,26,15,18,09,06,10,,,2.32,0.95,2.11*00
$GPGSV,3,1,09,29,36,029,42,21,46,314,43,26,44,020,43,15,21,321,39*7D
$GPGSV,3,2,09,18,26,314,40,09,57,170,44,06,20,229,37,10,26,084,37*77
$GPGSV,3,3,09,07,,26*73
$GPRMC,064951.000,A,2307.1256,N,12016.4438,E,0.03,165.48,260406,3.05,W,A*2C
$GPVTG,165.48,T,M,0.03,N,0.06,K,A*37

GNSS system:

$GPGGA,064951.000,2307.1256,N,12016.4438,E,1,8,0.95,39.9,M,17.8,M,,*65
$GNGSA A,3,08,28,20,04,32,17,11,,,,1.00,0.63,0.77*1B

$GNGSA A,3,77,76,86,78,65,88,87,71,72,,,1.00,0.63,0.77*17
$GPGSV,4,1,14,28,75,321,44,42,54,137,39,20,53,080,44,17,40,330,44*77
$GPGSV/4,2,14,04,33,253,43,32,28,055,41,08,26,212,40,11,14,055,33*7F
$GPGSV/4,3,14,10,12,198,,07,06,179,38,23,04,125,44,27,02,314,*7E
$GPGSV,4,4,14,193,,42,01,,36*45
$GLGSV,3,1,09,72,45,084,40,77,39,246,44,87,36,014,44,65,33,157,36*62
$GLGSV,3,2,09,78,26,306,41,88,23,315,42,76,15,192,38,86,13,067,38*64
$GLGSV,3,3,09,71,12,035,38*54
$GNRMC,064951.000,A,2307.1256,N,12016.4438,E,0.03,165.48,260406,3.05,W,A*2C
$GPVTG,165.48,T,M,0.03,N,0.06,K,A*37

12

AscenKorea, Technology Inc.

1401,Partners Tower, 83, Gasan Digital 1 Ro, Geum Cheon Gu,
Seoul, Korea

Tel : 82-2-1544-3818 Fax : 82-2-6499-2940
http://www.AscenKorea.com /sales@AscenKorea.com

AscenKorea

The Special Group in GNSS



http://www.ascenkorea.com/

AscenKorea

11. GNSS/ GPS NMEA Message

1) GGA—Fixed Data. Time, Position and fix related data
Table-3 contains the values for the following example :

$GPGGA,064951.000,2307.1256,N,12016.4438,E,1,8,0.95,39.9,M,17.8,M,,*65

Table-3: GGA Data Format ‘

Name Example Units Description
Message ID $GPGGA GGA protocol header
UTC Time 064951.000 hhmmss.sss
Latitude 2307.1256 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12016.4438 dddmm.mmmm
E/W Indicator E E=east or W=west
Position Fix | 1 See Table-4
Indicator
Satellites Used 8 Range 0 to 14
HDOP 0.95 Horizontal Dilution of Precision
MSL Altitude 39.9 meters | Antenna Altitude above/below mean-sea-level
Units M meters | Units of antenna altitude
Geoidal Separation | 17.8 meters
Units M meters | Units of geoids separation
Age of Diff. Corr. second | Null fields when DGPS is not used
Checksum *65
<CR> <LF> End of message termination

Table-4: Position Fix Indicator

Value Description
0 Fix not available
1 GPS fix
2 Differential GPS fix

13
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2) GSA—GNSS DOP and Active Satellites

Table-5 contains the values for the following example :
$GNGSA A 3,08,28,20,04,32,17,11,,,,1.00,0.63,0.77*1B (GPS Information)
$GNGSA,A,3,77,76,86,78,65,88,87,71,72,,,1.00,0.63,0.77*17 (Glonass Information)

Table-5: GSA Data Format

Name Example | Units Description
Message ID $GNGSA GSA protocol header
Mode 1 A See Table-6
Mode 2 3 See Table-7
Satellite Used ! 29 SV on Channel 1
Satellite Used ! 21 SV on Channel 2
Satellite Used ' SV on Channel 12
PDOP 2.32 Position Dilution of Precision
HDOP 0.95 Horizontal Dilution of Precision
VDOP 2.1 Vertical Dilution of Precision
Checksum *00
<CR> <LF> End of message termination

Note1: GPS SV No. #1~#32
Glonass SV No. #65~#96

Table-6: Mode 1 |

Value Description
M Manual—forced to operate in 2D or 3D mode
A 2D Automatic—allowed to automatically switch 2D/3D

Table-7: Mode 2 ‘

Value Description
1 Fix not available
2 2D (<4 SVs used)
3 3D (14 SVs used)

AscenKorea

The Special Group in GNSS
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3) GSV— Satellites in View, includes GPS(GPGSV) and GLONASS(GLGSV)

Table-8 contains the values for the following example :
$GPGSV,4,1,14,28,75,321,44,42,54,137,39,20,53,080,44,17,40,330,44*77
$GPGSV,4,2,14,04,33,253,43,32,28,055,41,08,26,212,40,11,14,055,33*7F
$GPGSV,4,3,14,10,12,198,,07,06,179,38,23,04,125,44,27,02,314,*7E $GPGSV,4,4,14,193,,42,01,,36*45

Table-8: GPGSV Data Format |

Name Example | Units Description
Message ID $GPGSV GSV protocol header
Number of | 4 Range 1 to 4
Messages (Depending on the number of
satellites tracked, multiple
messages of GSV data may be
required.)
Message Number1 | 1 Range 1to 4
Satellites in View 14
Satellite ID 28 Channel 1 (Range 1 to 32)
Elevation 75 degrees | Channel 1 (Maximum 90)
Azimuth 321 degrees | Channel 1 (True, Range 0 to 359)
SNR (C/No) 44 dBHz Range 0 to 99,
(null when not tracking)
Satellite ID 17 Channel 4 (Range 1 to 32)
Elevation 40 degrees | Channel 4 (Maximum 90)
Azimuth 330 degrees | Channel 4 (True, Range 0 to 359)
SNR (C/No) 44 dBHz Range 0 to 99,
(null when not tracking)
Checksum *7D
<CR> <LF> End of message termination
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Table-9 contains the values for the following example :

$GLGSV,3,1,09,72,45,084,40,77,39,246,44,87,36,014,44,65,33,157,36*62
$GLGSV,3,2,09,78,26,306,41,88,23,315,42,76,15,192,38,86,13,067,38*64
$GLGSV,3,3,09,71,12,035,38*54

Table-9: GLGSV Data Format |

Name Example | Units Description
Message ID $GLGSV GSV protocol header
Number of | 4 Range 1 to 4
Messages (Depending on the number of
satellites tracked, multiple
messages of GSV data may be
required.)
Message Number1 | 1 Range 1 to 4
Satellites in View 09
Satellite ID 78 Channel 1 (Range 1 to 32)
Elevation 26 degrees | Channel 1 (Maximum 90)
Azimuth 306 degrees | Channel 1 (True, Range 0 to 359)
SNR (C/No) 41 dBHz Range 0 to 99,
(null when not tracking)
Satellite ID 88 Channel 4 (Range 1 to 32)
Elevation 23 degrees | Channel 4 (Maximum 90)
Azimuth 315 degrees | Channel 4 (True, Range 0 to 359)
SNR (C/No) 42 dBHz Range 0 to 99,
(null when not tracking)
Checksum *7D
<CR> <LF> End of message termination
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4) RMC—Recommended Minimum Navigation Information, includes

GPS(GPRMC) or GNSS(GNRMC()

Table-10 contains the values for the following example :

$GPRMC,064951.000,A,2307.1256,N,12016.4438,E,0.03,165.48,260406,3.05,W,A*2C

Table-10: RMC Data Format

Name Example Units Description
Message ID $GPRMC RMC protocol header
UTC Time 064951.000 hhmmss.sss
Status A A=data valid or V=data not valid
Latitude 2307.1256 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12016.4438 dddmm.mmmm
E/W Indicator E E=east or W=west
Speed over
= iaye 0.03 knots
8?:;?13 OVer'| 165.48 degrees R
Date 260406 ddmmyy
Magnetic E=east or W=west -
Variation 3.05, W degrees (Nee.d AscenKorea Customization
Service)
A= Autonomous mode
Mode A D= Differential mode
E= Estimated mode
Checksum *2C
<CR> <LF> End of message termination
17
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Table-11 contains the values for the following example :

$GNRMC,064951.000,A,2307.1256,N,12016.4438,E,0.03,165.48,260406,3.05,W,A*2C

Table-11: RMC Data Format |

AscenKorea

The Special Group in GNSS

Name Example Units Description
Message ID $GNRMC RMC protocol header
UTC Time 064951.000 hhmmss.sss
Status A A=data valid or V=data not valid
Latitude 2307.1256 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12016.4438 dddmm.mmmm
E/W Indicator E E=east or W=west
Speed over
Gfoun 4 0.03 knots
g?g&i‘; over| 4 65.48 degrees linue
Date 260406 ddmmyy
Magnetic E=east or W=west -
Variation 3.05, W degrees (Nee_d AscenKorea Customization
Service)
A= Autonomous mode
Mode A D= Differential mode
E= Estimated mode
Checksum *2C
<CR> <LF> End of message termination
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5) VTG—Course and speed information relative to the ground
Table-12 contains the values for the following

example: $GPVTG,165.48,T,M,0.03,N,0.06,K, A*37

Table-12: VTG Data Format |

Name Example Units Description
Message ID $GPVTG VTG protocol header
Course 165.48 degrees | Measured heading
Reference T True
Course degrees | Measured heading
Reference M Magnetic

(Need AscenKorea Customization
Service)
Speed 0.03 knots Measured horizontal speed
Units N Knots
Speed 0.06 km/hr Measured horizontal speed
Units K Kilometers per hour
Mode A A= Autonomous mode
D= Differential mode
E= Estimated mode
Checksum *06
<CR> <LF> End of message termination
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6) MTK NMEA Command Protocols

Packet Type:

103 PMTK_CMD_COLD_START
Packet Meaning:

Cold Start : Don't use Time, Position, Almanacs and Ephemeris data at re-start.
Example:

$PMTK103*30 <CR.<LF
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12. AF&Xl Option
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T 7] ey H 2
GPS/GNSS m GNSS ] GPS g ME
QHE||L} =4 m AKA150 [J AKA250 [ AKA350 [] AKA350

CHeILt #HlO|S m 3m ] 5m [ 10m RN17 7|&
QHELE AHX|CH m AbA [0 ST Pole O MZ O ( )

OME|IL} Connector @ SMA 0 MCX O MMCX

Interface m RS232 O TTL O USB O ( )

Serial SAMEE m 9600 bps ] 115,200 bps [( )

Firmware m 7|2 [0 GGA [ ( )

PPS - [ PPS

Hz HH FI) m 1Hz 0 5Hz O 10Hz

Ft 2" Arg
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13. 7|12 48 &

M=ol 72 #4432 b3t ZgUth Firmware #3

S At
Email: sales@ascen.co.kr EE= X[ ME{:1544-3818 2 GI=tEEl S ZL|CH

Device name Quantity | Picture

O] 0] D-sub 9Pin Type

GNSS receiver
DSUB 9Pin (2m) 1

cable

Antenna
AKA150

<Table 1> Basic components

14. M 24 2

Device name Quantity | Picture

Antenna : O ‘.
AKA900 ‘
GNSS Antenna

cable 5m,10m 1 O
(Option)

Antenna ] =

AKA250/350

<Table 1> Basic components
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Option: Active Antenna, External Antenna

Model : AKA350

. GPS(O|=.L1)+Beidou(&=)+Glonass(2{A|OF) SA| =4l

. High Gain / Low Current 2|24A / &+ #& /VSWR<1.5
. Made In Korea. Designed by AscenKorea

SPECIFICATION

Frequency Range
GPS, Beidou SA|=24
Frequency Gain

38 dB (Norminal)
Polarization

RHCP
DC Input Power

3.3V~5.0V
Current

8mA~20mA
Noise Figure(LNA Part)

<1.5dB
Out Impedance

500hm (Return Loass:More than 15dB)
VSWR

<1.5

Housing RF Connector

TNC Female

Housing Diameter

105 mm

Housing Main Element Height
4100 mm

Support Pipe

inner Diameter: 25mm

Water Proof

iP55

Weight

335¢g

Environment temperature
Operating temperature: -20°C ~ 80°C
Accessories

Adaptor, Pipe

*Specification subject to change without prior notice
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Model

AscenKorea

- AKA150

. Common Gain (26dB) Outdoor Active GPS Antenna

. 2Meter Cable 1t LIZ Magnet O 2 | Mz

2%

. Made In Korea. Designed by AscenKorea

SPECIFICATION

Frequency Range

Housing RF Connector

GPS/1574.42 MHz

SMA Option MCX/MMCX

Frequency Gain

Housing Diameter

>28 dB 38*45 mm / Cable 2m
Polarization Housing Main Element Height
RHCP 15 mm

DC Power Support Pipe

3V )

Current Water Proof

<11mA(typ) / 13mA(max) }

Noise Figure(LNA Part) Weight

<1.8dB 100g

Impedance Environment temperature

500hm (Nominal)

Operating temperature: -40°C ~ 85°C

VSWR

Accessories

2:1

*Specification subject to change without prior notice (v0.1)
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