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ADS-B UART Default Settings 
Parameter HULC protocol Text protocol Unit 

Baud rate 921600 3000000 bit / sec 
Data length 8 8 bit 

Stop bit 1 1  
Parity none none  

Handshake RTS/CTS RTS/CTS hardware 
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GPS UART2 Default Settings 
Parameter Value Unit 

Baud rate 9600 bit / sec 
Data length 8 bit 

Stop bit 1  
Parity none  

Handshake none  

UART2 Interface description 
UART PS 
Protocol Select 

UART2 RX 
Serial Data from 
GNSS Receiver 

UART2 TX 
Serial Commands & 

Data to Receiver 

PPS in 
PPS Signal from 
GNSS Receiver 

LOW 
HULC Protocol 

NMEA GNSS 
Data 

Only RMC & GGA 
Sentences are 

processed  

Reseved for 
Future Use 

(R.F.U.) 

1 HIGH Pulse 
per Second HIGH or OPEN 

Text protocol 
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Parameter Value Unit 

 
 

 
Parameter Min Typ Max Unit Note 

 

 
Parameter Min Typ Max Unit Note 

general 

Power consumption 

 
 

 
Parameter Min Typ Max Unit Note 

Input impedance  50  Ω  
Maximum input level    +5 dBm before destruction 
Input return loss  -11  dB  
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TOP VIEW  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 RF Gnd G Antenna Ground  
2 RF in Ana RF input  

ADS-B RF signal input pin. 
3 Gnd G Supply Ground  
4 Vdd P Main Supply voltage 5.0V  
5 F_ind O Frame indicator 

Outputs positive pulses when receiving single ADS-B frames or groups of ADS-B frames. Internally driven by 3.3V / 1kOhm. 

6 RESET I Reset input.  
Low active, causes the module to reset. Internally pulled up by 10kOhm, if not used keep floating.  

7 UART RTS O Request To Send.  
Low active, UART H/W handshake output signal.  

8 UART CTS I Clear To Send.  
Low active, UART H/W handshake input signal.   

9 UART Tx O ADS-B data from GNS5894T  
GNS5894T supports 2 different protocols. See chapter 5.1 (UART interface details)  for more information. 

10 UART Rx I ser. commands from host MCU  
11 UART PS I Protocol Select  

Internally weakly pulled up.  
LOW : HULC protocol  
HIGH or OPEN : Text protocol. 

12 UART2 Rx I Serial NMEA Data from ext. GPS receiver (@3.3V), 9600bd  
The GPS data is used to process the absolute MLAT time stamp. 

13 UART2 Tx O Serial commands & data (optional) to ext. GPS receiver 
Reserved for future use.  

14 PPS in I Pulse Per Second signal from ext. GPS receiver (@3.3V) 
The PPS signal is used to process the absolute MLAT time stamp.  

 

1    2    3    4    5    6    7    8    9   10 

GNS5894T 
2011      

     104221 
14 
1 13 
 12 
 11 
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DF Type content 
00000 VS:1 7 RI:4 2 AC:13 AP:24 Short air-air surveillance (ACAS) 

00001 27 or 83  P:24 Reserved 

00010 27 or 83 P:24 Reserved 

00011 27 or 83 P:24 Reserved 

00100 FS:3 DR:5 UM:6 AC:13 AP:24 Surveillance, altitude reply 

00101 FS:3 DR:5 UM:6 ID:13 AP:24 Surveillance, identify reply 

00110 27 or 83 P:24 Reserved 

00111 27 or 83 P:24 Reserved 

01000 27 or 83 P:24 Reserved 

01001 27 or 83 P:24 Reserved 

01010 27 or 83 P:24 Reserved 

01011 CA:3 AA:24 PI:24 All-call reply 

01100 27 or 83 P:24 Reserved 

01101 27 or 83 P:24 Reserved 

01110 27 or 83 P:24 Reserved 

01111 27 or 83 P:24 Reserved 

10000 VS:1 7 RI:4 2 AC:13 MV:56 AP:24 Long air-air surveillance (ACAS) 

10001 CA:3 AA:24 ME:56 PI:24 Extended squitter 

10010 CF:3 AA:24 ME:56 PI:24 Extended squitter/non transponder 

10011 AF:3 104 Military extended squitter 

10100 FS:3 DR:5 UM:6 AC:13 MB:56 AP:24 Comm-B, altitude reply 

10101 FS:3 DR:5 UM:6 ID:13 MB:56 AP:24 Comm-B, identify reply 

10110 27 or 83 P:24 Reserved for military use 

10111 27 or 83 P:24 Reserved 

11xxx 1 KE:1 ND:4 MD:80 AP:24 Comm-D (ELM) 

 
AA:Address announced ; AC:Altitude code ; AF:Application field ; AP:Address/parity ; AQ:Acquisition ; CA:Capability ; CC:Cross-link capability ; CF:Control field ; 
CL:Code label ;  DF:Downlink format ; DI:Designator identification ; DR:Downlink request ; DS:Data selector ; ELM:Extended length message ; FS:Flight status ; 
IC:Interrogator code ; ID:Identità ; KE:Control, ELM ; MA:Message, Comm-A ; MB:Message, Comm-B ; MC:Message, Comm-C ; MD:Message, Comm-D ; 
ME:Message, extended squitter ; MU:Message, ACAS ; MV:Message, ACAS ; NC:Number of C-segment ; ND:Number of D-segment ; PC:Protocol ; 
PI:Parity/interrogator identifier ; PR:Probability of reply ; RC:Reply control ; RI:Reply information ; RL:Reply length ; RR:Reply request ; SD:Special designator ; 
UF:Uplink format ; UM:Utility message ; VS:Vertical status  
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*5D4951B4192B49;<CR><LF> 
*8D4951B49945B40CE8589F6181B6;<CR><LF> 

   

@1122334455665D4951B4192B49;<CR><LF> 
 @1122334455668D4951B49945B40CE8589F6181B6;<CR><LF> 
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+AB5D4951B4192B49;<CR><LF> 
 +AB8D4951B49945B40CE8589F6181B6;<CR><LF> 

 

(  

 
 

#00<CR><LF>

 
 

   #00<CR><LF>   
   #00-00-80-04-81-14-05-03-01-02-03-01-00-00-00-00<CR><LF> 
  

 

#43<CR><LF> 
  

#43-mm-00-00-00-00-00-00-00-00-00-00-00-00-00-00<CR><LF> 
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 1A 32 27 1A E8 57 F0 1A 6C 

 1A 32 27 1A 1A E8 57 F0 1A 1A 6C 
  1A 32 27 1A E8 57 F0 1A 6C 

 
 

0x1A TYPE Payload-Data  

 

           0x1A TYPE Timestamp RSSI Mode-S Data  
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There are two distinct timestamp formats, absolute and relative timestamps depending on 
whether a GPS receiver is attached or not. To find out which format is used check bit 15 
(Gps Detected) in the status flag field of the HULC Status Message. Both timestamp 
formats are compatible with the respective timestamp formats used in the Beast Binary 
Protocol. 
 
Relative Timestamp (No GPS): 

Without a GPS receiver attached the timestamp is a 48-bit unsigned number counting 
12 MHz cycles. The timestamp will wrap approximately every 271 days. 

 
Absolute Timestamp (With GPS): 

If a suitable GPS receiver is attached the 48-bit timestamp field is divided into the upper 
18 bits which count the seconds since last midnight 00:00:00 UTC and the lower 30 bits 
which carry the nanoseconds of the current second. Timestamp nanoseconds are 
guaranteed to be less than one complete second. 
Example:   0x3746554be940 = (56601 sec + 357296448 nsec) = 15:43:21.357296448 
UTC 
 

 

0x1A 0x48 ID LEN LEN bytes of Data  
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                            0x1A 0x48 0x01 0x18 SerNum Flags I.U. xTime Lat Lon Alt Sat HDOP 

                            

 

≡

1)  
2)  

 
 

 
 

  
0x1A 0x48 0x24 0x10 CMD P00 P01  P14 
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Cmd: #00<CR><LF> 
Reply: 1A 48 24 10 00 00 80 04 81 yy ww bb xx xx xx xx xx xx xx xx 

 
  
    #00<CR><LF>   
    1A 48 24 10 00 00 80 04 81 14 05 03 01 02 03 01 00 00 00 00 
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100 

200 

300 

t[sec] 100 200 

T[°C] 

260°C max  

250°C for 10 sec max 

230°C for 40 sec max 

160°C  190°C  120 sec reflow solder 
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Component orientation:  
arrow shows open-end 
direction of tape 
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Ordering information 
Type Part# Laser marking Description 

 

 0702  



   
 
 

 

 
© GNS Electronics GmbH 2020 

 

25 

17 ENVIRONMENTAL INFORMATION 
This product is free of environmental hazardous substances and complies to 
2015/863/EU. (RoHS 3 directive). 

 

17.1 Quality and Environmental Specifications 
 

Test Standard Parameters 
PCB Inspection IPC-6012B, Class 2. Qualification and 

Performance Specification for Rigid Printed 
Boards - Jan 2007 

 

Assembly 
Inspection 

IPC-A-610-D, Class 2 “Acceptability of 
electronic assemblies” 

 

Temperature Range ETSI EN 300 019-2-7 specification T 7.3 -30 °C, +25 °C, +85 °C, operating 

Damp Heat ETSI EN 300 019-2-7 specification T 7.3 +70 °C, 80% RH, 96 hrs, non-operating 

Thermal Shock ETSI EN 300 019-2-7 specification T 7.3 E -40 °C ... +85 °C, 200 cycles 

Vibration ISO16750-3 Random vibration, 10~1000Hz, 27.8m/s2, 
8hrs/axis, X, Y, Z 8hrs for each 3 axis non-
operating 

Shock ISO16750-3 Half-sinusoidal 50g, 6ms, 10time/face, 
±X, ±Y and ±Z non-operating 

ESD Sensitivity JEDEC, JESD22-A114 ESD Sensitivity 
Testing Human Body Model (HBM). Class 2 

JEDEC, JESD22-A115 ESD Sensitivity 
Testing Machine Model (MM), Class B 

+2000V - Human hand assembly 
 

+250V - Machine automatic final assembly 

Moisture/Reflow Sensitivity IPC/JEDEC J-STD-020 MSL3 

Storage (Dry Pack) IPC/JEDEC J-STD-033C MSL3 

Solderability EN/IEC 60068-2-58 Test Td More than 90% of the electrode should be covered 
by solder. Solder temperature 245 °C ± 5 °C 

   

 
Moisture Sensitivity 

GNS ships all devices dry packed in tape on reel with desiccant and moisture level indicator 
sealed in an airtight package. If on receiving the goods the moisture indicator is pink in color or 
a puncture of the airtight seal packaging is observed, then follow J-STD-033 “Handling and Use 
of Moisture/Reflow Sensitive Surface Mount Devices”. 
 
Storage (Out of Bag) 

The GNS5894T modules meet MSL Level 3 of the JEDEC specification J-STD-020D – 168 hours 
Floor Life (out of bag) ≤30 °C/60% RH. If the stated floor life expires prior to reflow process 
then follow J-STD-033 “Handling and Use of Moisture/Reflow Sensitive Surface Mount Devices”. 
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