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1 – Overview 
 
The radio link DSL is composed by a transmitter and receiver in standard 19" 1 unit racks. The link has been 

developed for the transport of digital signals (with modulation schemes up to 256QAM, 28 MHz band), 

nevertheless it can be used with excellent results for the transport of analogue modulation signals thanks to 

the perfect hardware equalization of the response of the filters inserted in the transmitter and in the receiver. 

The DSL radio link is also frequency agile: the band coverage can reach up to 500MHz and among the 

possible bands are included the more commonly employed ones in the 2GHz-15GHz range. The adopted 

configuration, both in reception and in transmission, the double frequency conversion and the synthesized 

oscillators have a particularly low phase noise. 

The function and monitoring of the operating parameters can be performed using the 6-key keypad and the 

LCD display on the front panel, and also through an RS232 or an RS485 interface. 

 

2 – Technical  Specifications 
 
2.1- Transmitter T_SL/10 
 
CONFIGURATION   Double Frequency Conversion 
CENTRE FREQUENCY  T_SL/10   10 to 12.5 GHz 
FREQUENCY SPAN   500 MHz 
FREQUENCY RESOLUTION  100 kHz 
CHANNEL BANDWIDTH  28 MHZ 
SATURATED RF OUTPUT POWER  T_SL/10 +30 dBm ±1 dB 
     T_SL/10 +36 dBm ±1 dB 
RF OUTPUT CONNECTOR   T_SL/10  IEC UBR 120 
RF OUTPUT RETURN LOSS  > 26 dB 
SPURIOUS OUTPUT CONTENT  < -65 dBc 
FREQUENCY STABILITY   ± 20 ppm  (standard stability) 

± 2 ppm (high stability) 
IF IMPEDANCE    75 OHM 
IF INPUT LEVEL   0dBm ±1.5 dB 
IF INPUT RETURN LOSS  < 28 dB 
IF INPUT CONNECTOR  BNC Female 
 
2.2- Receiver R_SL/10 
 
CONFIGURATION   Double Frequency Conversion  
CENTRE FREQUENCY  R_SL/10   10 to 12.5 GHz 
FREQUENCY SPAN   500 MHz 
FREQUENCY RESOLUTION  100 kHz 
CHANNEL BANDWIDTH  28 MHZ 
RF OUTPUT CONNECTOR   T_SL/10  IEC UBR 120 
RF INPUT RETURN LOSS  > 26 dB 
NOISE FIGURE   < 5dB 
FREQUENCY STABILITY   ± 20 ppm  (standard stability) 

± 2 ppm (high stability) 
IF OUTPUT LEVEL   0dBm ±1.5 dB 
IF OUTPUT RETURN LOSS  < 28 dB 
IF OUTPUT CONNECTOR  BNC Female 
IF IMPEDANCE    75 OHM 
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2.3 - General 
 
Remote control interface:   RS485 
Communication interface:   RS232 
Dissipated power:    50W 
A.C. power:     115V ± 10%; 230V ± 10% 
D.C. power:     25V - 65 Vs 
 

2.4 - Mechanical 
 
Width:  482 mm  
Height: 44 mm 
Depth :  480 mm 
Weight : 4kg 
 

3 – Installation Procedure  
 
- Open the package box, using a cutting tool being careful not to damage package content.  Verify any 

damage caused by the transport. 

- Check the package content.  The package should contain: 

o T-SL/10 Transmitter 

o R-SL/10 Receiver 

o A.C. power cord 

o D.C. power cord 

o Installation and Operation manual 

- Install the transmitter and receiver in a cabinet rack. The space required is 1 rack unit.  

      Ensure that: 

o There is enough clearance on both sides of the equipment in order not to restrict air flow. 

o The air flowing through the apparatus must be dry and dust free. 

o No heat sources should be placed too close to the equipment: the proper functioning is 

warranted for ambient temperature (-5°C to +50°C.) 

- Install the power cord and connect to the primary power source on the back of the equipment. 

- The power connections must be earthed to guarantee the secure functioning, meeting the EMC 

directives. 

Switch on the power switch located on the rear of the apparatus. The state and the operations 

of the device can be checked using the keyboard and the display following the instructions in the paragraph 

related to the user interface. 
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4 – Theory of Operation 
 
4.1 – Transmitter 
 
 4.1.1 – Block diagram 
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Fig.1 T_SL Transmitter block diagram 
 
As it results from the diagram Fig. 1, the  transmitter T_SL is made up of 8 different blocks:  

�  1st   Up converter  

�  2nd  Up converter 

�  Power amplifier 

�  1st Oscillator 

�  2nd Oscillator 

�  Controller 

�  User interface 
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4.1.2 – 1st Up converter  
 
The IF 70 MHz input signal, before being converted to the value of the 1st IF (1100 MHz), can be filtered 

using a SAW filter having 30 MHz bandwidth. Such filtration can be useful to remove from the TX output 

spectrum any possible noise coming from the IF input from an analogical receiver or spurious components in 

the IF coming from a digital modulator.  If filtering is not necessary it is foreseen (and advisable) the 

exclusion of the same. 

The image frequency (having an offset of 140 MHz from the IF at 1100 MHz) is filtered through a 7-cell 

ceramic resonator filter. 

In the same functional block is included a varying gain amplifier. This stage is used to keep the detected 

transmitter’s output power equal to the back-off set level (ALC function).  

 
4.1.3 – 2nd  Up converter 
 
The second up converter converts the signal coming from the first up converter to the frequency of the 

transmitter. The conversion is carried out by a passive wide band diode mixer. On the transmission line of 

the output of the mixer, a band-stop filter is inserted to attenuate the image frequency having an offset of 

2200 MHz from the transmitter’s frequency.   

 

4.1.4 – Power amplifier 
 
The power amplifier is a one stage amplifier using a wide band MMIC device. Inside this stage is inserted the 

power detector whose output is used for the power indication and for the operation of the ALC.   

 
4.1.5 – 1st Oscillator 
 
The local oscillator for the first conversion is composed by a synthesizer in L-band: the PLL (Phase Locked 

Loop) controls the frequency of a DRO oscillator having low phase noise.   

The operational frequency is fixed and its value (1170 MHz) is programmed by the controller during the 

initialisation of the system through an I2C serial bus. Cyclically the controller monitors the lock state of the 

oscillator.   

 
4.1.6 – 2nd  Oscillator  
 

The local oscillator for the second conversion is composed by a synthesizer of the same type to the one 

used in the 1170 MHz oscillator, this time using a high stability TCXO as reference.    

The final value of the frequency is obtained through the use of three cascading wide band duplicators. The 

necessary level to pilot correctly the mixer is obtained through different GaAs FET amplification stages.  

The same serial I2C bus allows the controller to set-up the frequency and to periodically check the lock state 

of the loop. 
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4.2 – Receiver 
      
 4.2.1 – Block diagram 
 
 

 
Fig. 2 R_SL Receiver block diagram 

 
 
As it results from above figure, Fig. 2, the  R_SL receiver is composed of 8 different blocks: 

�  1st Down converter 

�  2nd Down converter  / IF amplifier /AGC 

�  1st Oscillator 

�  2nd Oscillator 

�  Controller 

�  User interface 
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4.2.2 – 1st Down converter   
 
The RF signal is first pre-amplified through a low noise stage, then a wide-band tuned notch filters out the 

image frequency. Subsequently the amplified and filtered signal is sent to the passive mixer (medium level 

type). The intermediary 1100 MHz frequency signal obtained through the mixing stage is then sent to the 

second mixer.     

 
4.2.3 – 2nd Down Converter / IF amplifier / AGC  
  
The signal of the first conversion (1100 MHz), before being converted to 70 MHz (2nd IF), is amplified and 

then the image frequency (offset of 140 MHz) is filtered out through a 7 cell dielectric resonator filter similarto 

that installed on the 1st up converter of the transmitter. The 70 MHz signal subsequently passes through a 

fixed gain stage, a phase equalizer  (can be disabled), a SAW filter (with two further amplification stages).   

The same block contains the IF amplifier circuit whose gain is controlled by the signal of the IF output level 

detector in such a way to stabilise it to the nominal value (AGC function).   

 
4.2.4 – 1st Oscillator 
 
The 1st conversion oscillator is the same board as the 2nd oscillator used in the transmitter T_SL/10 (please 

refer to paragraph  4.1.6). 

 
4.2.5 – 2nd  Oscillator  
 
The 2nd conversion oscillator is the same board as the 1st oscillator used in the transmitter T_SL/10 (please 

refer to paragraph  4.1.5). 

 
4.3 – Controller 
 
The controller handles the followings functions:   

Transmitter:   

·  Set-up of the transmission frequency. 

·  Set-up of the correct value of "back-off" of the output power as required for the digital operation 

mode according to the modulation scheme adopted. 

·  Update of the power level on the display.   

 

Receiver:   

·  Set-up of the receiving frequency. 

·  Update of the received field  on the display 

 

Transmitter / Receiver:  

·  Management of the lock state of the synthesized oscillators. 

·  Management of the RS485 interfaces (see the relative protocol in appendix 1). Through such 

interfaces it is possible to remotely monitor the state and alarms (low output power level, lock state 

of the two oscillators) of the equipment. 



TRANSMITTER T_SL / RECEIVER R_SL    
   
 

Page – 7  Version 1.0 

4.4 – Supply 
   
The transmitter T_SL  and receiver R_SL can be powered through: 

·  AC 230 V +/-20% 50/60Hz or AC 115 V +/-10% 50/60Hz 

·  DC 25 to 65 V 

Power drain is that of 30 W 

The fuse used on the AC input connector/switch is rated at 1.6A. 

An automatic switch between the two sources is present. In the case of failure or low voltage of the AC 

primary mains, the supply input will be switched to the DC supply. The switch between the two sources is 

“hit-less”, that is it will not cause any interruption or effect on the transmitter/receiver performance. 

The DC supply is galvanically isolated with respect to the apparatus ground. This means either DC source 

positive connection to ground or negative connection to ground is accepted. The DC input connector is a 

4 pin connector (Fig. 3). 

The external supply cables should be connected to pin 2 or 4 with no regard to polarity. 

 
 
 
 
 
 
 
 

Fig. 3 DC supply connector 
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4.5 – Manual user interface(Keypad + display) 
 
All set-up and control operations can be implemented through the navigation of various menu using a 6 key 

keypad, visualizing on a 24×2 alphanumeric display the various phases. A short description follows: 

 
 

Table 4.7.1 Keypad description 
 

Configuration Menus 
Keypad 

Position 1 Other Position 
Status Menus 

UP Previous menu   Previous menu 

DOWN Next menu  Next menu 

RIGHT Cursor scrolls one 
Position to the right 

Cursor scrolls one 
Position to the right 

No use 

LEFT No use Cursor scrolls one 
Position to the left 

No use 

ENTER Next menu Saves and applies 
changes 

Next menu 

ESC Displays Main Menu Discard any changes Display Main Menu  

 
 
 

 
 

Fig. 4.5.1 Menu Tree Structure 
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Table 4.5.1 Menu description 
 

Option Description 

Main Status Display Visualizes the RF Power Output for the T_SL transmitter and of the RF Field for 
the R_SL receiver. 

Version Software 
This menu is visualized both on the receiver and on the transmitter for a 
predefined time of three seconds, after which the display shows the Internal Code 
for three seconds and then returns to the Main menu 

Configuration Allows to access the apparatus configuration parameters  
Status Allows to access the apparatus status parameters  
 
 
 
4.5.1 – Configuration menu 
 
The configuration menu allows the user to change the parameters of the apparatus. Fig. 4.5.2 shows   

the tree structure:   

 

 
 

Fig 4.5.2. Configuration menu 

 
The dotted menu is only available on T_SL/10   
 

 
Table 4.5.2 Menu description 

Option Description 

RF frequency 

The frequency of apparatus can be changed from  
10 GHz to 12.5 GHz. 
Frequency coverage up to 500 MHz 
Frequency resolution: 100kHz. 

ALC level Set-up the value of “back-off” for the output power, from 0 dB  to  15dB, step 1dB. 
RS-485 address Change the value for the RS-485 address ranges from 1 to 32. 
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4.5.2 – Status menu 
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Fig 4.5.3 Status menu 
 

The dotted menu is only available on T_SL/10   
 

Tabella 4.5.3 Menu description 
option Description 

RF frequency The frequency of apparatus is displayed. 

ALC level The value of back-off for the output power is displayed. 

RS-485 address 
 

The value for the RS-485 address ranges from 1 to 32 is 
displayed. 

Status LO1 
Status 1st Oscillator  :          LOCK          Locked 

            UNLOCK     Unlocked 
            N/A              Not available 

Status LO2 
Status 2st Oscillator  :          LOCK          Locked 

            UNLOCK     Unlocked 
            N/A              Not available 

 
 
 
 
 
 



TRANSMITTER T_SL / RECEIVER R_SL    
   
 

Page – 11  Version 1.0 

5.1 – External description 
 
5.1 - Transmitter 
 
5.1.1 – Front panel 

 
                                     RS232              Transmitter                     
                                     Connector             LEDs                     Six-Way-Keypad       
 
 

 
 
                                     LED                                                                                   Display                                         
 
                                                                  Fig. 5 Front panel 
 
5.1.1.1 – Controls and indicators  
 

Item Description 

LED Green: Equipment switched ON 
Off:      Equipment switched ON 

Transmitter LEDs 
      (Green:  Indication OK 
       Red:      Alarm) 

 

LED GREEN RED 

ALARM No alarm Alarm (refer to 
Paragraph 7.2) 

LO1 LOCK 1st Oscillator   
locked 

1st Oscillator  
unlocked 

LO2 LOCK 2nd Oscillator   
locked 

2nd Oscillator  
unlocked 

POWER OUT Output RF Level  
OK 

Output RF level 
Low 

    
Six Way Keypad Keypad used to navigate through embedded software menu 

LCD A 24×2 alphanumeric display  
 
 
5.1.1.2 – Connectors 
 
Serial communications is performed through RS232 connector. The connector is a standard DB9 having the 

following pin-out: 

·  Pin 2 : Receive  

·  Pin 3 : Transmit 

·  Pin5  : Earth 

·  Other pins unconnected 
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5.1.2 – Back panel  
 
 
                                                                                         RS485 Connector              Main           Fuse 
                                                                                                                                  Switch 
 
 

 
 
 
                                                            transmitter connectors         D.C connector       A.C connector      
                                                 

Fig. 6 Back panel 
 
5.1.2.1 – Connectors 
 
 

Connector Description 

Transmitter Connectors  

 
Connector Description 

IF IN Input connector IF(70MHz), BNC type 

RF OUT Output connector RF IEC UBR120 

   

RS485 

DB9 connector used for remote control 
Pin 6:   B 
Pin 7:   A 
Pin 1:  Earth 

D.C  Connector  25-65V D.C.Input 

Main Switch Switches ON/OFF equipment 

Fuse 220V 1.6A 

A.C Connector 220V/110V 50/60Hz 
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5.2 – Receiver 
 
5.2.1 – Front panel 
 

                                        RS232  Receiver                    
                                     Connector             LEDs                     Six-Way-Keypad       

 
    
   

 
 
 
                                  LED                                                                                                        Display 
 

Fig. 7 Front panel 
 
5.2.1.1 – Controls and indicators  
 

Item Description 

LED Green: Equipment switched ON 
Off:      Equipment switched ON 

Transmitter LEDs 
      (Green:  Indication OK 
       Red:      Alarm) 

 

LED GREEN RED 

ALARM No alarm Alarm (refer to 
Paragraph 7.2) 

LO1 LOCK 1st Oscillator   
locked 

1st Oscillator  
unlocked 

LO2 LOCK 2nd Oscillator   
locked 

2nd Oscillator  
unlocked 

RF FIELD Input RF Level  
OK 

Input RF level Low 
 

    
Six Way Keypad Keypad used to navigate through embedded software 

menu 

LCD A 24×2 alphanumeric display  
 
5.1.1.2 Connectors 
 
 Serial communications is performed through RS232 connector. The connector is a standard DB9 having the 

following connections: 

·  Pin 2 : Receive  

·  Pin 3 : Transmit 

·  Pin5  : Earth 

·  Other pins unconnected 

 
 
 
I 
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5.2.2 – Back panel  
 
 
                                                                                              RS485 Connettor             Main            Fuse 
                                                                                                                            Switch 
 
 

 
 
 
 
                                     Receiver connectors                                     D.C  Connettor       A.C  Connettor                                        
 
 

Fig. 8 Back panel 
 
 
5.2.2.1 Connectors 
  
 

Connector Description 

Receiver Connectors  
Connector Description 

IF OUT Output connector IF(70MHz), BNC type 

IF AUX Output connector IF(70MHz), BNC type 

IF MON 
Output connector IF(70MHz) PRE AGC 
BNC  type  

RF OUT Output  connector RF IEC UBR120 

   
RS485 DB9 connector used for remote control  

Pin 6:   B 
Pin 7:   A 
Pin 1:  Earth 

D.C  Connector  25-65V D.C.  input 

Main Switch Switches ON/OFF equipment 

Fuse 220V 1.6A 

A.C  Connector 220V/110V 50/60Hz 
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6 -  Setting up 
 
At any time (always using the keypad/display interface) the following parameters can be changed: 

- Frequency of apparatus 

- Back-off level of the output power (Dynamic range: 0 dB to -15dB, step 1dB, default 0dB) 

- RS485 address (Accepted values: 1 to 32; default:1 ) 

 
 
 


