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Notice 
 
Partron&TRF continually work to improve the performance and quality of products. 
The information in this document has been carefully checked and is believed to be entirely 
accurate at the release time.  
Please, ensure that Partron&TRF’s product must be working within this specification.  
But, Partron&TRF assumes no responsibility, however, for possible errors or missing, or for 
any result from the use of the information contained documents. 
Partron&TRF can change the specification at any time without notice and is not required to 
update this documentation to reflect such changes. 
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Revision History 
 
 

Revision no Date Page Description of changes 

Ver0.1 23 Nov 2010  Preliminary version release 
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1. Descriptions 
 

This Specifications include the electrical, mechanical specifications and 
characteristics of Partron&TRF’s GPS Module with Antenna(G2825BB2C) 
G2825BB2C tracks GPS satellites at the L1 frequency (1.575GHz) and 
50-channel u-blox 6 technology. A 32-channel acquisition engine with over 
2 million effective correlators is capable of massive parallel searches across 
the time/frequency space. This enables a Time To First Fix (TTFF) of less 
than 1 second while long correlation/dwell times make possible the 
best-in-class acquisition and tracking sensitivity. Once acquired, satellites 
are passed on to a power-optimized dedicated tracking engine. This 
arrangement allows the GPS engine to simultaneously track up to 16 
satellites while searching for new ones. 
u-blox 6’s advanced jamming suppression mechanism and innovative RF 
architecture provides a high level of immunity to jamming, ensuring 
maximum GPS performance. 
 
Application : 

- Car Navigation System 
- PDA, UMPC, Portable Computing system. 
- HHP & LBS-related application   

 

 

2. Features 
 

· 50-channel u-blox 6 engine with over 2 million effective correlators 
· <1 second Time To First Fix for Hot and Aided Starts 
· High immunity to jamming 
· 4 Hz position update rate 
· Size 25*28*6.3mm 
· PPS pulse generator 
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3. Block Diagram 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Product Information 
 

· Mechanical Information 
 

- Length 28 mm 

- Width 25 mm 

- Height 6.3 mm 

- Built in Antenna 25*25*2 mm 

               

· Temperature Information  
 

- Operating temperature -30°C ~ 80°C 

- Storage temperature -40°C ~ 85°C 

- Max temperature 235°C, 10sec 

 

· Connection Information  
� 6 Pin I/O Pin used 

� All Pin need to protect against RF radiation or conduction noise. 
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5. Pin Description 
 

Pin Name Direction Description 

1 RESET NC  

2 VCC In GPS main Supply. Typ.3.3V. 

3 TX0 Out UART TX0 Output 

4 RX0 In UART RX0 Input 

5 GND  Ground 

6 BOOT NC  

 

 

6. Absolute Maximum Ratings 
 

Item Symbol Min Max Unit 

Operating Temperature(Optional) To -40 85 °C 

Storage Temperature Ts -40 85 °C 

VCC Supply Voltage VCC -0.3 3.3 V 

Peak Reflow temperature, <10sec Tr  245 °C 

ESD Protection(HBM) VESD -1000 1000 V 

Input pin voltage, I/O V IO -0.3 3.6 V 

 

 

7. Electrical Characteristics 
 

· Recommended Operating Conditions  
 

Item Min Typ Max Unit 

Operating Temperature -30  80 °C 

Storage Temperature -40  85 °C 

VCC Supply Voltage 
PWR On 2.85 3.0 3.3 V 

PWR Off   0.1 V 

Backup battery Voltage 1.4 3 3.6 V 
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· Power Consumption  
    

Item Typ Max Unit 

VCC Operating current 
Tracking 41  mA 

Acquisition 66  mA 

Backup battery Current 25  uA 

 

· Antenna 
 

Type Ceramic Patch Antenna (25*25*2mm) 

Polarization RHCP 

Center Frequency 1575 MHz 

Gain @ Zenith 5.0 dBic ( @ 70*70mm Ground Plane ) 

 

 

8. Performance 
 

· Time to first fix (TTFF)  

(Sec)(Sec)(Sec)(Sec)    

 Typ. Max 

Cold Start 30 45 

Hot start 1 3 

Re-Acquisition after 10sec 15 20 

 

· Sensitivity 
                                                              ((((dBm)dBm)dBm)dBm)    

 Typ. Max 

Acquisition -143  

Navigation -160  

Tracking -160  

 

· Accuracy 
                   (m)(m)(m)(m)    

Static 16 

Dynamic 30 

 

� Test condition : -130dBm, 95% probability, 4 Sat fix and 9 Sat searching 
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9. Reliability Test 
 

Test Item Test Condition Quantity 

High Temp. Operating Life 85℃℃℃℃, 96h Supply Rated Voltage 5EA 

High Temp. & Humidity 
Storage 60℃℃℃℃ 95%RH, 96h 5EA 

Low Temp. Operating Life -40℃℃℃℃, 96h Supply Rated Voltage 5EA 

Reflow Test 260℃℃℃℃, 2Times 10EA 

Thermal Shock -40℃℃℃℃~ 110℃℃℃℃ Each 30min, 100cycle 5EA 

Vibration 20~2000Hz,0.053G/Hz or 8g's RMS X,Y,Z axis Each 30min. 5EA 

Drop(JIG) 120cm 12 Times, 152cm 19 Times Total 31Times 10EA 

ESD  100pF, 1500Ω 5 times every 1sec, +/- 1KV(All Pin) 5EA 
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10. NMEA Protocol 
 

The National Marine Electronics Association (NMEA) has developed a 
specification that defines the interface between various pieces of marine 
electronic equipment. The standard permits marine electronics to send 
information to computers and to other marine equipment.  

 
GPS receiver communication is defined within this specification. Most 

computer programs that provide real time position information understand and 
expect data to be in NMEA format. This data includes the complete PVT 
(position, velocity, time) solution computed by the GPS receiver. The idea of 
NMEA is to send a line of data called a sentence that is totally self contained and 
independent from other sentences. There are standard sentences for each device 
category and there is also the ability to define proprietary sentences for use by the 
individual company. All of the standard sentences have a two letter prefix that 
defines the device that uses that sentence type. (For GPS receivers the prefix is 
GP.)  

 
Each sentence begins with a '$' and ends with a carriage return/line feed 

sequence and can be no longer than 80 characters of visible text. The data is 
contained within this single line with data items separated by commas. The data 
itself is just ascii text and may extend over multiple sentences in certain 
specialized instances but is normally fully contained in one variable length 
sentence. The data may vary in the amount of precision contained in the message. 
For example time might be indicated to decimal parts of a second or location may 
be show with 3 or even 4 digits after the decimal point. Programs that read the 
data should only use the commas to determine the field boundaries and not 
depend on column positions. There is a provision for a checksum at the end of 
each sentence which may or may not be checked by the unit that reads the data. 
The checksum field consists of a '*' and two hex digits representing an 8 bit 
exclusive OR of all characters between, but not including, the '$' and '*'. A 
checksum is required on some sentences.  

 
NMEA consists of sentences, the first word of which, called a data type, defines 

the interpretation of the rest of the sentence. Each Data type would have its own 
unique interpretation and is defined in the NMEA standard. The GGA sentence 
shows an example that provides essential fix data. Other sentences may repeat 
some of the same information but will also supply new data. Whatever device or 
program that reads the data can watch for the data sentence that it is interested 
in and simply ignore other sentences that is doesn't care about.  

 
In the NMEA standard there are no commands to indicate that the GPS should 

do something different. Instead each receiver just sends all of the data and 
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expects much of it to be ignored. Some receivers have commands inside the unit 
that can select a subset of all the sentences or, in some cases, even the individual 
sentences to send. There is no way to indicate anything back to the unit as to 
whether the sentence is being read correctly or to request a re-send of some data 
you didn't get. Instead the receiving unit just checks the checksum and ignores 
the data if the checksum is bad figuring the data will be sent again sometime 
later.  

 
 

 
 
 
The most important NMEA sentences include the GGA which provides the 

current Fix data, the RMC which provides the minimum GPS sentences 
information, and the GSA which provides the Satellite status data.  

 
NMEA Record  Description  

GGA  Global positioning system fixed data  

GLL  Geographic position – latitude/longitude  

GSA  GNSS DOP and active satellites  

GSV  GNSS satellites in view  

RMC  Recommended minimum specific GNSS data  

VTG  Course over gfround and ground speed  
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A. GGA – Global Positioning System Fixed Data  

$GPGGA,161229.487,3723.2475,N,12158.3416,W,1,07,1.0,9.0,M,,,,0000*18 

Name  Example  Units  Description  

Message ID  $GPGGA   GGA protocol header  

UTC Position  161229.487   hhmmss.sss  

Latitude  3727.2475   ddmm.mmmm  

N/S Indicator  N   N=north or S=south  

Longitude  12158.3416   dddmm.mmmm  

E/W Indicator  W   E=east or W=west  

Position fix indicator  1  

 0 = invalid 
1 = GPS fix (SPS) 
2 = DGPS fix 
3 = PPS fix 
4 = Real Time Kinematic 
5 = Float RTK 
6 = estimated (dead reckoning)  
7 = Manual input mode 
8 = Simulation mode 

Satellites used  07   Range 0 to 12  

HDOP  1.0   Horizontal Dilution of Precision  

MSL Altitude  9.0  meters   

Units  M  meters   

Geoid Separation   meters   

Units  M  meters   

Age of Diff. Corr.   second  Null field when DGPS is not used  

Dif. Ref. Station ID     

Checksum  *18    

<CR><LF>    End of message termination  
 

B. GLL – Geographic Position – Latitude/Longitude  

$GPGLL, 3723.2475,N,12158.3416,W,161229.487,A*2C  

Name  Example  Units  Description  

Message ID  $GPGLL   GLL protocol header  

Latitude  3723.2475   ddmm.mmmm  

N/S Indicator  N   N=north or S=south  

Longitude  12158.3416   dddmm.mmmm  

E/W indicator  W   E=east or W=west  

UTC position  161229.487   hhmmss.sss  

Status  A   A=data valid or V=data not valid  

Checksum  *2C    

<CR><LF>    End of message termination  
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C. GSA – GNSS DOP and Active Satellites  

$GPGSA, A,3,07,02,26,27,09,04,15,,,,,,1.8,1.0,1.5*33  

Name  Example  Units  Description  

Message ID  $GPGSA   GSA protocol header  

Mode 1  A   Auto selection of 2D or 3D fix (M = manual) 

Mode 2  3  
 1 = No fix 

2 = 2D fix 
3 = 3D fix 

Satellite used  07   Sv on channel 1  

Sateliite used  02   Sv on channel 2  

...     

Satellite used    Sv on channel 12  

PDOP  1.8   Position dilution of precision  

HDOP  1.0   Horizontal dilution of precision  

VDOP  1.5   Vertical dilution of precision  

Checksum  *33    

<CR><LF>    End of message termination  

 

D. GSV – GNSS Satellites in view  

$GPGSV,2,2,07,07,79,048,42,02,51,062,43,26,36,256,42,27,27,138,42*71  

Name  Example  Units  Description  

Message ID  $GPGSV   GSV protocol header  

Number of messages  2   Range 1 to 3  

Message number  1   Range 1 to 3  

Satellites to view  07    

Satellite ID  01   Channel 1 (Range 1 to 32)  

Elevation  79  degrees  Chanel 1 (Maximum 90)  

Azimuth  048  degrees  Channel 1 (True, Range 0 to 359)  

SNR (C/No)  42  dBHz  Range 0 to 99, null when not tracking  

....     

Satellite ID  27   Channel 4 (Range 1 to 32)  

Elevation  27  degreees  Channel 4 (Maximum 90)  

Azimuth  138  degrees  Channel 4 (True, Range 0 to 359)  

SNR (C/No)  42  dBHz  Range 0 to 99, null when not tracking  

Checksum  *71    

<CR><LF>    End of message termination  
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E. RMC – Recommended Minimum Specific GNSS Data  

$GPRMC,161229.487,A,3723.2475,N,12158.3416,W,0.13,309.62,120598,,*10  

Name  Example  Units  Description  

Message ID  $GPRMC   RMC protocol header  

UTC position  161229.487   hhmmss.sss  

Status  A   A=data valid or V data not valid  

Latitude  3723.2475   ddmm.mmmm  

N/S Indicator  N   N=north or S=south  

Longitude  12158.3416   dddmm.mmmm  

E/W  W   E=east or W=west  

Speed Over Ground  0.13  knots   

Course Over Ground  309.62  degrees  True  

Date  120598   ddmmyy  

Magnetic Variation   degrees  E=east or W=west  

Checksum  *10    

<CR><LF>    End of message termination  

 

F. VTG – Course Over Ground and Ground Speed  

$GPVTG,309.62,T,,M,0.13,N,0,2,K*6E  

Name  Examp le  Units  Description  

Message ID  $GPVTG   VTG protocol header  

Course  309.62  degrees  Measured heading  

Reference  T   True  

Course   degrees  Measured heading  

Reference  M   Magnetic  

Speed  0.13  knots  Measured horizontal speed  

Units  N   knots  

Speed  0.2  km/hr  Measured horizontal speed  

Units  K   Kilometer per hour  

Checksum  *6E    

<CR><LF>    End of message termination  
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11. Marking Specification 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

· Model Name 
  
   G1613BB0C 

①②③④⑤⑥⑦⑧⑨ 

 

No. Index 

① GPS Product 

② Dimension 

③④⑤⑥ ChipSet (B : U-Blox) 

⑦ GPS Type (B : Stand Alone) 

⑧ Antenna Option (0 : without ANT) 

⑨ Module revision 

 

 

· Revision Code 
 

XX XX XX A B 
①   ②   ③  ④ ⑤ 

    

No. Index 

① Manufactured Year 

② Manufactured Month 

③ Manufactured Date 

④ Manufactured Line 

⑤ 
Manufactured Place 

A : KOREA, B : CHINA  

생산 LOT만 변경 

Ex) 2010년 09월 06일 생산 
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12. Product Dimension 
 

· Product Dimension 
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13. Packing Specification 
 

- Inner Box (300pcs/inner box) 

; Put the 300pcs smart antenna unit into individual  compartment of inner box. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

-.Out Box (900pcs/out box) 
 

; Insert 3 inner boxes into Partron&TRF’s formal pa ckage out box 
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14. Inspection Sheet 
 

 
 


