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2. New technology 

Outline 

1. Why such high power? And why SSPA ? 

3. TGA 2312FL and similar MMIC 

4. Construction of the PA end stage 

5. Driver  

6. Supply and control circuits 
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SSPA 

GaAs FET – 12 V, X A 
  ~ 25% 

GaN FET – 24 V, <X/2 A 
  ~ 40% 
Higher gain,  
Better thermal stability, 
MMIC 

TWT    High voltage in 

outdoor environment 
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Now   TriQuint + RFMD = Qorvo 
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Substrate 

With 4003 20 mil 

predicted rise above 

ambient is 71 C and 

on 6035HTC it is 

only 25 C 
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Indium Foil 
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AMSR1-7812-NZ 

XL4015E1 – 5A 
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8 W Driver 

 W1.8 dBm 39.1dBm 6.30 

(Input 2 W, Idq= 3A) 
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Power level  
measurement 
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 W2.5 dBm 37.2dBm 6.30 

(Input 1,4 W, Idq= 1A) 
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PA cooling design 

For DC = 100% is ΘJC is 2 times higher – it is 1.7oC/W. Dissipated heat is 5A*24V + 8W – 
- 52W = 76W.  TCH = 50oC + 27.5oC + 76W *1.7oC/W = 207oC -> lifetime > 5E+06 hours 

ΘH = 1.4oC/W => 0.24oC/W (V)  

TH = (1.6A*24V+76W)*0.24 = 
=  27.5oC 
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For DC = 50% is ΘJC = 1.7oC/W. Dissipated heat is (5A*24V + 8W – 52W)/2 = 38W. 
TCH = 50oC +13.7oC + 38W *1.7oC/W = 129oC -> lifetime  > 1E+10 hodin 

Driver 8W (C) 

ΘH = 1.4oC/W => 0.24oC/W (V)  TH = 0.24oC/W*(1.6A*24V+76W)/2 = 13.7oC 

Driver 5W (A) 
For DC = 50% is ΘJC = 1.7oC/W. Dissipated heat is (4.3A*24V + 5W –  42W) = 66W. 
TCH = 50oC +19.3oC + 66W *1.7oC/W = 182oC -> lifetime  > 5E+07 hodin 

ΘH = 1.4oC/W => 0.24oC/W (V)  TH = 0.24oC/W*(0.6A*24V+66W) = 19.3oC 
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27k 

Overheating protection 
adjustment 



 W5.52 dBm 47.2dBm 6.30 
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(Input 2 W, Idq= 2.3A, Id= 4.9A) 
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Gen Inp Inp Measur   Input Output Output Drain Total   
Level Level Level Level Id Power Power Power Efficiency Efficiency Gain 
[dBm] [dBm] [W] [dBm] [A] [W] [dBm] [W] [%] [%] [dB] 

-14 19.10 0.081 6.40 1.90 45.6 37.00 5.01 11 9 17.9 
-13 20.10 0.102 7.30 2.00 48.0 37.90 6.17 13 10 17.8 
-12 21.15 0.130 8.20 2.10 50.4 38.80 7.59 15 12 17.7 
-11 22.15 0.164 9.10 2.20 52.8 39.70 9.33 18 14 17.6 
-10 23.20 0.209 10.00 2.40 57.6 40.60 11.48 20 16 17.4 
-9 24.20 0.263 10.90 2.60 62.4 41.50 14.13 23 19 17.3 
-8 25.20 0.331 11.80 2.80 67.2 42.40 17.38 26 22 17.2 
-7 26.20 0.417 12.80 3.10 74.4 43.40 21.88 29 25 17.2 
-6 27.20 0.525 13.70 3.50 84.0 44.30 26.92 32 28 17.1 
-5 28.30 0.676 14.60 3.70 88.8 45.20 33.11 37 33 16.9 
-4 29.40 0.871 15.10 3.97 95.3 45.70 37.15 39 35 16.3 
-3 30.50 1.122 15.60 4.24 101.8 46.20 41.69 41 37 15.7 
-2 31.60 1.445 15.70 4.31 103.4 46.30 42.66 41 37 14.7 
-1 32.70 1.862 
0 33.80 2.399 
1 34.70 2.951 
2 35.50 3.548 
3 36.30 4.266 
4 37.00 5.012 

Amplifier A (5 W) 
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Gen Inp Inp Measur   Input Output Output Drain Total   

Level Level Level Level Id Power Power Power 
Efficienc

y 
Efficienc

y Gain 

[dBm] [dBm] [W] [dBm] [A] [W] [dBm] [W] [%] [%] [dB] 

-14 19.10 0.081 6.20 1.90 45.6 36.80 4.79 10 6 17.7 

-13 20.10 0.102 7.20 1.90 45.6 37.80 6.03 13 7 17.7 

-12 21.15 0.130 8.20 2.00 48.0 38.80 7.59 16 9 17.7 

-11 22.15 0.164 9.00 2.20 52.8 39.60 9.12 17 10 17.5 

-10 23.20 0.209 10.10 2.40 57.6 40.70 11.75 20 13 17.5 

-9 24.20 0.263 10.90 2.60 62.4 41.50 14.13 23 14 17.3 

-8 25.20 0.331 11.80 2.80 67.2 42.40 17.38 26 17 17.2 

-7 26.20 0.417 12.70 3.10 74.4 43.30 21.38 29 19 17.1 

-6 27.20 0.525 13.50 3.30 79.2 44.10 25.70 32 22 16.9 

-5 28.30 0.676 14.40 3.60 86.4 45.00 31.62 37 26 16.7 

-4 29.40 0.871 15.10 4.00 96.0 45.70 37.15 39 28 16.3 

-3 30.50 1.122 15.70 4.30 103.2 46.30 42.66 41 31 15.8 

-2 31.60 1.445 16.00 4.50 108.0 46.60 45.71 42 32 15.0 

-1 32.70 1.862 16.30 4.80 115.2 46.90 48.98 43 32 14.2 

0 33.80 2.399 16.60 4.99 119.8 47.20 52.48 44 34 13.4 

Amplifier C (8 W) 
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DB6NT: 1 W costs ~ 67 EUR    =>  50 W ~ 3300 EUR 
          60 W ~ 4000 EUR 
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Děkuji Vám za pozornost 

Thanks for your attention 


