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Dear All,  
  
You can find in this email a summary of the Antenna 3 failure : the HF 
preamplifier hypothesis. 
  
During the ANT3 failure a “shortcut” between the antenna and the GND 
has been seen through BIAS measurements and PA HF preamplifier 
measurements.  
The HF preamplifier is located next to LF preamplifier in the same box, 
linked to the antenna via a stud. 



 
  
Evaluation of the shortcut resistance: 
-          BIAS data analysis 
o   According to BIAS Specification (RPW-SYS-MEB-BIA-SPC-00001-
IRF_Iss01_Rev06) The BIAS current can be set in the following range: 
o   Bias current range -100mA to 100mA In 16384 steps 
o   During the anomaly the maximum voltage of the sweep is 20V 
corresponding to 100µA witch leads to a plasma resistance of 200kOhm. 
o   On the anomaly the BIAS sweep resolution is 38 steps, it is equivalent 
to a 5.kOhm minimum resolution. 
o   We can only assess that the shortcut resistance is lower than 5kOhm. 
  
-          HF preamplifier data analysis 
o   According Walter Pucio email (2/2/2024) the resistance was evaluated 
to 25Ohms, but he took the assumption of an antenna base capacitance 
around 25e-6pF. 
o   The measurement done on QM antenna shoes a base capacitance of 
SOLO-SY-TN-271-CNES of 75pF including FET capa (25pF). 
o   Thanks (very much) to Walter formula we can evaluate the resistance 
of 60Ohm instead of 25Ohms. 
  
This analysis shows that what we call a short cut can be a resistance of 
an order of magnitude close to the HF preamplifier input resistances 
(150Ohm). 
  
Evaluation of the shortcut potential difference 



According to LFR F3 measurement during the anomaly we can 
determine the DC potential in Antenna 3: 

 
V2-V3= 2 V 
V1-V2 = -4 V 
V1 =2 V 
V2=6 V 
V3 = 4 V 
  
So the shortcut potential value is close to 4V. 
  
Historic latch-up 
During RPW integration a latch-up of HF preamplifier has been see on 
EM model, during the BIAS sweeps. The transistors or JFET Amplifier in 
the HF preamplifier front end turns to short cut while a high voltage was 



applied by BIAS during the sweeps. The electronic architecture was not 
identical : 
  
HF preamplifier input section on EM model : 

 
  
Due to this unexpected latchs up the input section was simplied, but 
some transistors remains: 



 
  
With this modification, on ground, the input transistors never latch-up 
again. 
  
Application to flight anomaly: 
Status: 
·       The anomaly occurs during BIAS sweeps when a high voltage 
transient is applied at HF preamplifier input (~30V). 
·       During flight the resistance of the short cut during the anomaly is 
around 60Ohm and the potential is around 4V. 
  
Hypothesis 
·       The transistor ST404 and the JFET AD 8001 are used out of the max 
ratings:  
o   ST404 : 40V 



  
o   AD8001 : 1,2V 

 
o   A repeated stress, like a SWEEP BIA,S every week can produce a 
damage at the AD8001 input. But the AD8001 input is protected by 
Diodes. 
o   One hypothesis is : the AOP is saturated, and stays block in saturation 
as long as a reset is applied. 
o   When the AD8001 is saturated a high current is driven in the +5V 
power line, And be set to 3,1V the maximum output swing of the 
preamplifier, This is more or less the voltage seen by the LF preamplifier 
(-4V calculated previously). 
  
Simulations on HF preamplifier  (Done by H. Fossecave) 
o   A pluse of 25V is applied to AOP input (green curve) 
o   A saturation is seen at one preamplifier input (red curve), the 
differential curves are also saturation (blue curve) : 



 
o   At the end of the pulse the preamplifier returns to nominal mode, so 
the remaining saturation seen during the anomaly could be due to a 
stress of some components. 
  
  
perspectives: 
All the HF preamplifiers are submitted to a Voltage differential on inputs 
above maximum ratings during BIAS sweeps. This bad use as not been 
identified during RPW development periods.  
  
The urgent action to be taken is to stop right now the BIAS sweeps as 
long as a solution has been implemented. 
  
Identified solutions :  
-          Easy to be set : Do the sweeps while the HF preamplifier is OFF 
-          More tricky : Update sweep table in order to moderate the amplitude 
of the sweeps. A command exists : TC_DPU_LOAD_BIAS_SWEEP. 
This command is a DAS command and not a BIAS setting, so the way to 
upload a new command is cooperation between LESIA operation team 
and IRFU Team. The SW description describes precisely the commands 
to be set : RPW-SYS-SSS-00013-LES 
  



  
Best regards, 
  
Emmanuel Guilhem with the help of Hervé Fossecave. 
  
  
Emmanuel Guilhem (CAP GEMINI)  X-IFU  Téléphone portable pro: (+ 00 33) 6 08 
70 33 18   
Bureau :                        (+ 00 33) 5 61 28 76 04  E-mail : 
emmanuel.guilhem.external@cnes.fr  
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