
 
 
 

TRACKER HARDWARE – TECI-3 Description 
 
 
The TECI-3 (Tracker External Control Interface-3) is the ‘black-box’ component of the 
Tracker system. To allow clients & technicians to identify & detect problems that might occur 
in/with the TECI, we’ve provided this document in PDF-format. This document will describe 
the basics of the TECI-3 functions, the connector description of the TECI-3 connectors and 
some useful tips to measure certain values and solve failures. 
 

 
 Image 1, The TECI-3 box. 

 
 
On the back of the TECI-3 there are 7 different connections available. Five of them are DB-
connectors with cables, one is the power input connection, a cable with ‘banana-plugs’ and 
the other one is a BNC female connector mounted directly on the housing, this is the antenna 
connector for the internal GPS receiver (Garmin 25 or Garmin 15).  
 
The connections described here are the following: (f=female/holes, m=male/pins) 
 
Conn ection n ame: Short usage description: Conn ector type: 
Power Input Providing DC input power for the TECI-3-box, 12-28 Volts 2 banana pugs 
Computer Connecting the PC with the TRACKER software to the TECI-3 DB9 f 
Mid Exposure Pulse Providing 3 different leveled M.E.pulses for external GPS (+more) DB9 f 
Camera Sending different leveled trigger pulses to the camera (+more) DB25 f 
Extension Connecting extension devices to the TECI DB9 f 
GPS  Inputting data from external GPS receiver (+more) DB9 m 
Antenna Connecting GPS antenna to the internal GPS receiver BNC f 
 
The Power Input Connection: 
 
The TECI operates using the battery voltage present in the aircraft, most common this is 24 
Volts, but the system also works with a single 12 Volts battery. Note that some cameras 
need the 24 Volts to operate properly! The black banana has to be connected to the minus of 
the available voltage (ground or GND) and is internally connected to the TECI-3 housing! 
This connection is inside the TECI-3 box protected with an auto-resetting fuse of 0.5 Ampere 
(500 mA) to prevent the equipment from being damaged by accidentally connecting a voltage 
to the housing. The red banana has to be connected to the plus of the available voltage. Also 



this voltage is internally protected using an auto-resetting fuse of 500 mA to protect the 
electronics inside for over-current in case of a failure.  
Please note that it is ex tremely important to use the same power source for all 
equipment attached to the TECI-3 sys tem to p revent ground loops or other damage 
causing miss-connections! 
 
Internally the TECI-3 box is transforming the inputted power to the levels used by the 
electronics, but the input power also available on an output connector and can be used to 
trigger a camera with the input power or to set a desired power for a certain camera or other 
device needed in a certain situation. The current draw by the TECI is completely depending 
on the amount of attached equipment/devices and the provided DC voltage but will never 
exceed 500mA. The TECI-3 with the internal GPS receiver without external devices 
connected will draw about 170mA @ 24Volts & 210 mA @ 12 Volts. If the TECI-3 without 
external devices is asking much more current than stated here, please contact us.  
 
The Computer Connection: 
 
This connector is the path via which the TRACKER software on the computer will 
communicate with the TECI-3. Only 4 pins are actually used in this connector; data 
transmission, data reception, a ‘DTR’ status line and a Ground connection. 
 
The signals at the DB9 female Computer connector are described here: 
 
Pin 1 Not connected Pin 6 Not connected 
Pin 2 Serial (RS232) data line from computer to TECI Pin 7 Not connected 
Pin 3 Serial (RS232) data line from TECI to computer Pin 8 Not connected 
Pin 4 ‘DTR’ – Data Transmit Ready status line Pin 9 Not connected 
Pin 5 Ground (GND, housing TECI) - - 

 
The Mid Exposure Pulse Connection: 
 
This connector provides different leveled pulses to send an ‘event’ to an external GPS unit 
for extra GPS data logging. The default timing of a standard Mid Exposure Pulse (MEP) is 10 
ms (0.01 seconds). Every event enabled GPS receiver should be capable of dealing with 
such a pulse. 3 Standard MEP pulse types are available TTL falling, TTL rising and on ‘open 
collector sink’ output. This plug also contains the PPS output of the internal GPS receiver 
and 2 inputs for PPS pulses, one responds to a TTL falling signal and the other to a TTL 
rising signal. 2 Pins are reserved for +5Volts power and a ground connection. 
 
The signals at the DB9 female MEP connector are described here: 
 
Pin 1 PPS input ‘falling edge’ * Pin 6 PPS output ‘rising edge’ internal GPS receiver * 
Pin 2 TTL output ‘rising edge’ ** Pin 7 Not connected 
Pin 3 TTL output ‘falling edge’ ** Pin 8 PPS input ‘rising edge’ * 
Pin 4 ‘open collector sink’ output ** Pin 9 + 5 Volts power 
Pin 5 Ground (GND, housing TECI) - - 

  
* The PPS signal from an external or the internal GPS receiver can be connected here. A 
falling edge pulse is a pulse that drops from a voltage (from 3 Volts up to 28 Volts) to zero 
Volts during the PPS pulse. A rising edge pulse is a pulse that jumps from zero Volts to a 
voltage (from 3 Volts up to 28 Volts) during the PPS pulse. To make sure these inputs work 
properly note the following: If the falling edge input is used, the rising edge input has to be 
connected to a positive voltage (for example to pin 9, the + 5 Volts output), when the rising 
edge input is used, the falling edge input has to be connected to Ground (pin 5). Make sure 
that you connect to the corresponding input; connecting for instance a rising edge PPS pulse 



to the falling edge input will result in a pulse detection delay identical to the pulse-length! 
Note that the PPS pulse from the internal GPS receiver can easily be used by the TECI/ 
TRACKER system by looping pin 6 to pin 8. Pin 1 can be connected to pin 5 to prevent false 
pulses entering the system.  
 
** The ‘open collector sink’ trigger output will switch to ground during the trigger pulse. The 
‘open collector’ output can deliver 100 mA maximum! Usage of the TTL falling (TTL low) or 
TTL rising (TTL hi) MEP outputs is subject to voltage and current limitations! The voltage 
outputted here is 5 Volts for a logical 1, and 0 Volts for a logical zero. The maximum current 
may not be higher than 10 mA! The falling edge pulse is a pulse that drops from 5 Volts to 
zero Volts (logical 1 to 0) during the trigger pulse. The rising edge pulse is a pulse that jumps 
from zero Volts to 5 Volts (logical 0 to 1) during the trigger pulse. 
 
The Camera Connection: 
 
This connector provides different leveled pulses to trigger different types of cameras. The 
default timing of a standard trigger pulse is 200 ms (0.2 seconds), but also an extended 
pulse (about 800ms) is available at this plug. Track’Air can provide as an option software settable 
‘standard’ trigger pulses, please contact us for details.  
The connector also receives the so-called Mid Exposure Pulse (MEP) from the camera as an 
acknowledgement from the camera that a photo has been made. Not all cameras provide such 
a pulse, Track’Air can deliver a very accurate MEP-generator to be built into your camera, but also 
other acknowledgement solutions are possible; please contact us about the possibilities. 
If your camera is capable of receiving serial annotation data to be printed on the film during 
the run, this connector also provides the serial data to the camera. The details of the data 
format and such can be found in the TRACKER manual. Also receiving data and an RTS 
signal line are present at this connector. 
 
The signals at the DB25 female Camera connector are described here: 
 
Pin 1 Not connected Pin 14 Ground (GND, housing TECI) 
Pin 2 Serial data from TECI Pin 15 Zener-diode connection, for settable voltage *** 
Pin 3 Serial data to TECI Pin 16 Settable voltage output *** 
Pin 4 Not connected Pin 17 Input voltage, protected by fuse 500mA 
Pin 5 ‘ready to send’ RTS signal line Pin 18 Not connected 
Pin 6 ‘open collector-source’ 800ms trigger *  Pin 19 Not connected 
Pin 7 Not connected Pin 20 ‘open collector-source’ trigger, using settable voltage 
Pin 8 Ground (GND, housing TECI) Pin 21 ‘open collector-sink’ trigger, using settable voltage 
Pin 9 External power input for pin 6 ‘open collector’ * Pin 22 Not connected 
Pin 10 Input ‘falling edge’ M.E.P.** Pin 23 TTL level trigger output ‘falling edge’ 
Pin 11 Input ‘rising edge’ M.E.P.** Pin 24 TTL level trigger output ‘rising edge’ 
Pin 12 Settable voltage output *** Pin 25 Auxiliary output TECI  **** 
Pin 13 Ground (GND, housing TECI) - - 

  
* At pin 9 an external positive power voltage can be provided. This voltage will be ‘switched 
on’ during the extended trigger time (hardware-set to 800ms) and outputted at pin 6. Also 
connect the minus/ground/GND of this voltage to one of the ground connections (pins 8, 13 
and 14) of the TECI! The ‘switch’ used here can deal with a higher current than the standard 
TTL or open collector outputs. 
 
** The M.E.P.-signal from the camera, MEP-generator or other acknowledge-pulse 
generating device can be connected here. A falling edge pulse is a pulse that drops from a 
voltage (from 3 Volts up to 28 Volts) to zero Volts during the M.E. pulse. A rising edge pulse 
is a pulse that jumps from zero Volts to a voltage (from 3 Volts up to 28 Volts) during the 
M.E. pulse. To make sure these inputs work properly note the following: If the falling edge 
input is used, the rising edge input has to be connected to a positive voltage (for example to 
pin 12, the settable output voltage ***), when the rising edge input is used, the falling edge 



input has to be connected to Ground (pin 8,13 or 14). Make sure that you connect to the 
corresponding input; connecting for instance a rising edge pulse to the falling edge input will 
result in a pulse detection delay identical to the pulse-length! 
 
*** The settable voltage works as follows: The voltage provided at pin 12 and pin 16 is 
standard equal to the input voltage (normal 24 Volts) minus 0.6 Volts used by the 
stabilization circuit. This voltage can be set for certain purposes using a zener diode between 
pin 15 and ground (pin 8, 13 or 14). Again, the circuit uses 0.6 Volts and this voltage has to 
be deducted from the zener-diode voltage. Example: we’d like to get an output voltage of 5 
Volts. By connecting a zener diode of 5.6 Volts (400mW) between pin 15 (cathode, indicated 
by a stripe on the diode) and pin 14 (ground connection, anode of diode) the stabilization 
circuit of the TECI-3 will generate a 5 Volts output at the pins 12 & 16. Note that the 
maximum current that can be delivered by this circuit is limited at 100 mA and drawing higher 
current from the circuit or shorting the output might cause damage to the TECI! 
 
The ‘open collector’ trigger outputs are also related to this settable voltage. The ‘open 
collector source’ trigger output will switch to the settable voltage during the trigger pulse 
(default set to 200ms). The ‘open collector sink’ trigger output will switch to ground during the 
trigger pulse. These ‘open collector’ outputs can deliver 100 mA maximum!  
Usage of the TTL falling (TTL low) or TTL rising (TTL hi) triggering outputs is subject to 
voltage and current limitations! The voltage outputted here is 5 Volts for a logical 1, and 0 
Volts for a logical zero. The maximum current may not be higher than 10 mA! The falling 
edge pulse is a pulse that drops from 5 Volts to zero Volts (logical 1 to 0) during the trigger 
pulse. The rising edge pulse is a pulse that jumps from zero Volts to 5 Volts (logical 0 to 1) 
during the trigger pulse. 
 
**** The auxiliary output is used as an extender signaling line for some camera types. This 
signal is also TTL leveled and therefore subject to the same voltage and current limitations 
as described above! 
 
The Extension Connection: 
 
This connector provides serial (I²c) communication lines with external devices. These 
devices can be used for showing data (CDI) or controlling (PAV-) mounts or receiving data 
(compass interfacing). Only connect suitable Track’Air devices to this connector. If no 
external device is used, the connector should be protected using a protection-cap. 
 
The signals at the DB9 female Extension connector are described here: 
 
Pin 1 EXTOUT – next µP out Pin 6 Not connected 
Pin 2 EXTOUT - I²c data input Pin 7 ‘DTR’ – Data Transmit Ready buffered status line 
Pin 3 EXTOUT - I²c data output Pin 8 Input ‘rising edge’ M.E.P., same as pin 11 DB25f 
Pin 4 EXTOUT - I²c data with/without [control+_]  input Pin 9 Input voltage, not protected, direct to red banana + 
Pin 5 Ground (GND, housing TECI) - - 

 
The GPS Connection: 
 
This connector is used for inputting external and internal GPS data to the TECI. If an external 
GPS receiver is used for navigation, the serial GPS data is inputted here. If the internal 
Garmin 25 or Garmin 15 GPS receiver is used for navigation a loop back plug is used to 
connect the internal generated GPS data to the data input from the TECI. The PPS pulse 
from the internal receiver is outputted at the MEP-connection! The GPS inside can be 
programmed to output the data in such a format that the TRACKER system can deal with it. 
If needed the GPS can also be reprogrammed, using this connector, to send different data 
formats. 



The signals at the DB9 male GPS connector are described here: 
 
Pin 1 Not connected Pin 6 Serial DGPS/RTCM data input for internal GPS 
Pin 2 Serial GPS data input to TECI Pin 7 Serial Phase-data output from internal GPS 
Pin 3 Serial input for programming internal GPS Pin 8 Not connected 
Pin 4 Serial GPS data output from internal GPS Pin 9 Not connected 
Pin 5 Ground (GND, housing TECI) - - 

 
The GPS Antenna Connection: 
 
This is a standard BNC female connector mounted directly at the back of the TECI to be able 
to connect the GPS antenna. This antenna is standard delivered with the internal GPS 
equipped TECI-box, and has to be a GA27C-compatible type. Please note that the internal 
GPS receiver starts sending PPS pulses as soon it ‘sees’ satellites. So if you’re using your 
external GPS receiver be sure that you do also use the PPS output from this same receiver 
and input this pulse at the MEP connector. If done different the GPS data and the PPS might 
come from different sources! 
 
 
 


