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1. Functional Description 
 Position Antenna based on 220 Channel Maxwell 6 chip: 

 184-channel u-blox F9P engine 

GPS   : L1C/A L2C 

Glonass: L1OF/ L2OF 

Galileo : E1B/C E5b 

Beidou : B1L /B2L 

QZSS  : L1C/A L2C 

 Concurrent reception of GPS,GLONASS,Galileo and Beidou 

 Multi-band RTK with fast convergence times and reliable performance 

 High update rate for highly dynamic applications 

 Centimeter accuracy in a small and energy-efficient module 

 

 Antenna power source out 5.0V 

 Antenna over load current protection 

 Internal fit backup battery for Cold/Warm/Hot start 

 Communication port 

- UART1 : CPU 

- UART2 : DB9 connector for RS232 level  &  Bluetooth Class 2 

- USB2.0 : Micro USB Connector 

 Antenna Connector : SMA 

 Power : Internal battery(3.9Ah) operation : About 5hours 

 Charge input to DC12V 

 LED Indictors 

- Battery capacity display: 5-level 

- Charge status 

- Bluetooth status 

- RTK data input status 

- GNSS Receive status 

 Antenna detect and short status 

 Switchs 

- Main power ON/OFF 

- LTE power ON/OFF 

- AUX power ON/OFF 

 Size : 66.5(W) x 140(L) x 28(T) mm 

 Weight : 210 grams 
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2. Outside Discription 

 

1. 안테나 : 연결됨 [ 녹색 점등 ] – 연결되지 않음 [ 녹색 점멸 ] – 과전류 [ 적색 점등 ] 

2. GNSS : FIX1 이상 [ 녹색 점등 ] – 연결되지 않음 및 데이터수신 불량 [ 소등 ]  

3. RTK : FIX [ 주황색 점등 ] – Float, DGPS, GPS [ 주황색 점멸 ]  

4. BT : 대기상태 [ 청색 점멸 ] – 연결됨 [ 청색 점등 ]  

5. 배터리 : 배터리 상태  

6. LTE : 초기상태 [ 빨간색, 녹색 점멸 ] – 연결 안됨 [ 빨간색, 녹색 점등 ], 연결됨 [ 빨간색, 녹색 점멸 ] 

7. LTE 수신 감도 : 초기상태 [ 녹색 점멸 ] – 수신상태 [ 높은 감도 - 녹색 오래 점등 ], NTRIP 접속 [ 빨간색 점멸 ] 

8. GPS : GPS 안테나 연결 커넥터 

9. D-sub 9pin : D-sub 9pin 커넥터 ( RS232 interface ) 

10. LTE : LTE 안테나 연결 커넥터 

 

11. 전원 버튼 : 전원 ON/OFF 

12. 전원 : ON [ 녹색 점등 ] – OFF [ 소등 ] 

13. AUX PWR : ON [ 충전 시 전원 ON ] – OFF [ 충전 시 전원 기존 상태 유지 ] 

14. LTE micro 5pin 설정 포트 : LTE세팅 설정 단자   

15. LTE : ON [ LTE 사용 ] – OFF [ LTE 사용하지 않음 ] 

16. GPS micro 5pin 포트 : GPS 신호 수신 단자  

17. 충전 : 충전 시 [ 빨간색 점등 ], 충전 완료 시 [녹색 점등], 충전 해제 시 [ 소등 ]  

18. 충전 커넥터 : 12~24V 충전 커넥터 
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3. Performance 

PARAMETER SPECIFICATION UNIT 

Accuracy of time pulse signal 
RMS 33 nS 

99% 60 nS 

Frequency of time pulse signal configurable 0.25Hz ~10MHz  

Operational limits 1 

Dynamics <=4 g 

Altitude g 50,000 m 

Velocity 500 m/S 

Velocity accuracy  0.05 m/S 2 

Dynamic heading accuracy  0.3 Deg 2 

 

GNSS 

GPS 

+GLO 

+GAL 

+BDS 

GPS 

+GLO 

+GAL 

GPS 

+GAL 

GPS 

+GLO 

GPS 

+DBS 
GPS UNIT 

Acquisition 3 

Cold start 24 25 29 26 28 29 

Sec Hot start 2 2 2 2 2 2 

Aided start 4 2 2 2 2 2 2 

Nav.  

Update rate 

RTK 8 10 12 12 12 20 

Hz PVT 10 12 16 25 25 25 

RAW 20 20 25 25 25 25 

Convergence  

time 5 

RTK <10 <10 <10 <10 <10 <30 Sec 

Horizontal  

pos. accuracy 

RTK 5,6 0.01m+1ppm CEP meter 

Sensitivity 5 

Tracking & Nav -167 

dBm 
Reacquisition -160 

Cold Start -148 

Hot Stard -157 
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1  Assuming Airborne 4g platform 

2  50%@30m/s for dynamic operation 

3  All satellites at -130 dBm, except Galileo at -127 dBm 

4  Dependent on the speed and latency of the aiding data connection, command starts. 

5  Depends on atmospheric conditions, baseline length, GNSS antenna, multipath conditions,  

satellite visibility and geometry, Demonstrated with a good external LNA 

6  Measured using 1Km baseline and patch antennas with good ground planes.  

 Does not account for possible antenna phase cent offset errors. 

 ppm limited baselines up to 20Km. 
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4. Input Protocols : Differerential GNSS(DGNSS) 
When operating in RTK mode, RTCM version 3 messages are required and the module supports 

DGNSS according to RTCM 10403.3.  

 

Operating in ROVER mode can decode the following RTCM 3.3 input messages: 

 

RTCM 1001          L1-only GPS RTK observables 

RTCM 1002           Extended L1-only GPS RTK observables 

RTCM 1003    L1/L2 GPS RTK observables 

RTCM 1004    Extended L1/L2 GPS RTK observables 

RTCM 1005    Stationary RTK reference station ARP 

RTCM 1006    Stationary RTK reference station ARP with antenna height 

RTCM 1007    Antenna descriptor 

RTCM 1009    L1-only GLONASS RTK observables 

RTCM 1010    Extended L1-only GLONASS RTK observables 

RTCM 1011    L1/L2 GLONASS RTK observables 

RTCM 1012    Extended L1/L2 GLONASS RTK observables 

RTCM 1074    GPS MSM4 

RTCM 1075    GPS MSM5 

RTCM 1077    GPS MSM7 

RTCM 1084    GLONASS MSM4 

RTCM 1084    GLONASS MSM5 

RTCM 1084    GLONASS MSM7 

RTCM 1094    Galileo MSM4 

RTCM 1094    Galileo MSM5 

RTCM 1094    Galileo MSM7 

RTCM 1124    BeiDou MSM4 

RTCM 1124    BeiDou MSM5 

RTCM 1124    BeiDou MSM7 

RTCM 1230    GLONASS code-phase biases 
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5. Output Protocol 
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NMEA-0183 messages: Overview 

Related Topics 

• NMEA-0183 messages: Common message elements 

When NMEA-0183 output is enabled, a subset of NMEA-0183 messages can be output to external instruments 

and equipment connected to the receiver serial ports. These NMEA-0183 messages let external devices use 

selected data collected or computed by the GNSS receiver. 

All messages conform to the NMEA-0183 version 3.01 format. All begin with $ and end with a carriage return 

and a line feed. Data fields follow comma (,) delimiters and are variable in length. Null fields still follow comma 

(,) delimiters, but contain no information. 

An asterisk (*) delimiter and checksum value follow the last field of data contained in an NMEA-0183 message. 

The checksum is the 8-bit exclusive of all characters in the message, including the commas between fields, but 

not including the $ and asterisk delimiters. The hexadecimal result is converted to two ASCII characters (0–9, 

A–F). The most significant character appears first. 

The following table summarizes the set of NMEA messages supported by the receiver, and shows the page 

that contains detailed information about each message. 

Message     Function 

GGA      Time, position, and fix related data 

RMC      Position, Velocity, and Time 

VTG      Actual track made good and speed over ground 

GSA      GPS DOP and active satellites 

GSV      Number of SVs in view, PRN, elevation, azimuth, 

and SNR 

To enable or disable the output of individual NMEA messages, do one of the following: 

• Create an application file in the Configuration Toolbox software that contains NMEA output settings and 

then send the file to the receiver.  

• Add NMEA outputs in the Serial outputs tab of the GPS Configurator software and then apply the settings. 

Note – The position output by the receiver is the Antenna Phase Center position. You may want to reduce 

this position to a reference position elsewhere. If so, you should account for any tilt of the antenna in such 

a reduction. The settings for the Antenna Measurement Method and Antenna Height are not applied to the 

position outputs. 

For a copy of the NMEA-0183 Standard, go to the National Marine Electronics Association website at 

www.nmea.org.  

http://www.ascenkorea.com/
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NMEA-0183 message: GGA  
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NMEA-0183 message: RMC 
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NMEA-0183 message: VTG  

 

  

http://www.ascenkorea.com/


 

                                           14 

 
AscenKorea, Technology Inc. 

706,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 

 

NMEA-0183 message: GSA 
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NMEA-0183 message: GSV 
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6. Block Diagram 
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7. Electrical Characteristics 

Parameter Condition Min. TYP Max. Unit 

Sustained supply current  (ex. : at 3D Fixed) Without 

antenna load 

 190 210 mA 

Peak current    260 mA 

1PPS OUTPUT level 
High Ioh=2mA 2.4  3.3 V 

Low Iol=2mA 0.1  0.4  

Antenna 

Port 

output Voltage 
none Load  5.0 5.2 

V 
50mA Load 3.8 4.2 4.5 

connection OFF current detect    4 mA 

connection ON current detect  8   mA 

over current production  80 90 100 mA 

maximum Input power    -40 dBm 

Input return loss (50Ω) IN BAND  -15 -10 dB 

Operating time   (BT OFF) ANT.:50mA  15  hours 

Charge Time   6  hours 

Operating temperature  -10 25 +60 ℃ 

Input Impedance  &  Input Return Loss  
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8. GNSS Active Antenna Selection Guide Recommend 

Parameter Condition 

Frequency Range 

GPS:L1/L2  

GLONASS:L1OF/L2OF 

BEIDOU:B1/B2/B3 

GALILEO:E1/E5b 

Polarization RHCP 

V.S.W.R Less than 2.0 

Output Impedance 50Ω  (Return loss >= -10dB) 

LNA Gain More then 30dB (With RF Cable) 

Noise Figure 2.0dB(Max) 

Azimuth Coverage 360° 

Operating Voltage DC 3.3~5.0 

Current 50mA(Max) 
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9. Factory Default setting 

Interface  Settings 

TX1 

115200 bps 

8bit, 

no parity bit 

1 stop bit 

UBX + NMEA + RTCM3 

Configured to transmit NMEA protocols. 1Hz out 

GGA,GLL,GSA,GSV,RMC,VTG 

RX1 UBX + NMEA + RTCM3 

TX2 

NMEA 

Configured to transmit NMEA protocols. 1Hz out 

GGA,GLL,GSA,GSV,RMC,VTG 

RX2 RTCM3 

USB  

UBX + NMEA + RTCM3 

Configured to transmit NMEA protocols. 1Hz out 

GGA,GLL,GSA,GSV,RMC,VTG 

1PPS  
1 pulse per second, synchronize at rising edge, pulse length 

100mS 
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