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Looking	  for	  a	  SSPA	  for	  my	  3,7m	  antenna



Dubus 1/2015
50W	  GaN PA	  for	  10GHz	  by	  Charlie	  G3WDG



Triquint (	  Qorvo )	  TGA-‐2312-‐FL	  datasheet

-‐ Device	  designed	  for	  9	  – 10	  
GHz

-‐ 24	  VDC	  supply	  @	  6,4	  A	  
under	  full	  load

-‐ Separate	  DC	  and	  RF	  
connections

-‐ 7	  watt	  drive	  power	  needed	  
for	  saturated	  output	  

-‐ Build	  in	  thermistor	  for	  
temperature	  measurement	  
of	  the	  base

-‐ PCB	  available	  from	  Charlie



Checking	  the	  Mouser	  website

In	  total	  6	  devices	  where	  purchased	  for	  myself,	  Dominique	  HB9BBD,	  Zdenek OK1DFC	  and	  Mirek OK2AQ	  .



Preparing	  construction	  of	  50W	  amplifier

• Making	  the	  AutoCad drawing	  for	  the	  heat	  spreader
• Bert	  PE1RKI	  constructed	  the	  copper	  heatspreaders
• Charlie	  G3WDG	  supplied	  Rogers	  4003	  boards	  for	  the	  amplifier
• A	  bias	  supply	  with	  protection	  circuits	  got	  constructed
• Indium	  foil	  was	  used	  to	  transfer	  the	  heat	  out	  of	  the	  device	  to	  the	  heat	  
spreader
• The	  Rogers	  PCB	  is	  soldered	  to	  the	  heat	  spreader	  with	  a	  heat	  plate



Preparing	  the	  board	  and	  spreaders



Charlie	  warned	  for	  over	  heated	  SMA	  connectors



Possible	  candidate



First	  amplifier	  under	  test

-‐ No	  RF	  input
-‐ VD	   24,0	  V
-‐ VG	   -‐ 2,62	  V
-‐ IDQ	   1,86	  A

-‐ Only	  a	  4	  watt	  driver	  
available

-‐ Pin +35,6	  dBm
-‐ Pout +44,0	  dBm
-‐ ID 3,6	  A



Noticed	  high	  base	  temperature
-‐ Reading	  20	  kohm after	  3	  min	  of	  
quisent current

-‐ Meaning	  over	  60° C	  of	  base	  
temperature

-‐ Found	  out	  the	  device	  was	  slightly	  
larger	  than	  the	  datasheet	  
specifications

-‐ Device	  had	  no	  decent	  thermal	  
connection	  to	  the	  heat	  spreader

-‐ Filed	  off	  some	  material	  from	  the	  
device	  to	  fit	  the	  heat	  spreader.

-‐ Problem	  solved,	  device	  
temperature	  with	  +44	  dBm output	  
did	  not	  reach	  27	  kohm or	  55°C



Looking	  for	  a	  driver	  amplifier

-‐ Realized	  I	  need	  about	  7	  
watt	  drive	  for	  the	  	  
TGA2312-‐FL	  amplifier

-‐ Want	  to	  combine	  two	  so	  
need	  14	  watt

-‐ Learn	  about	  the	  
TGA2625CP,	  a	  GaN device	  
to	  produce	  20	  watt	  with	  
28	  dB	  gain



Checking	  the	  market	  

-‐ Device	  designed	  for	  10	  – 11	  
GHz	  internally	  matched

-‐ Drain	  voltage	  +28	  VDC	  
-‐ Power	  gain	  28	  dB	  !
-‐ Output	  power	  +42,5	  dBm
-‐ Price	  less	  than	  400	  us$



TOM	  K5TRA	  had	  a	  project	  with	  the	  TGA-‐2625-‐CP
-‐ Unfortunatly the	  

PCB’s	  where	  already	  
sold	  out

-‐ Constructed	  the	  RF	  
board	  on	  Rogers	  4003	  
using	  my	  LPKF	  plotter

-‐ Commercially	  
produced	  the	  bias	  
boards

-‐ Made	  and	  Autocad
drawing	  for	  the	  
aluminum	  enclosure	  

-‐ Bert	  PE1RKI	  produced	  
the	  aluminum	  box



Driver	  amplifier

-‐ Oscillating	  like	  hell	  (	  28	  dB	  
gain	  )

-‐ Needed	  enough	  absorb	  
material	  on	  the	  lid	  and	  
inside	  the	  box	  to	  keep	  the	  
amplifier	  stable.

-‐ 15	  watt	  output	  power	  with	  
+17	  dBm input	  (	  50	  mW )

-‐ Sequenced	  drain	  supply	  (	  
design	  K5TRA	  )	  



K5TRA	  design	  details



Schematics	  of	  the	  driver



Sequenced	  Bias	  /	  Drain	  power	  supply



K5TRA	  boards



Obtaining	  GaN devices	  in	  Europe
• Mouser	  did	  not	  ask	  questions	  in	  2015	  to	  obtain	  the	  TGA-‐2312-‐FL
• Their	  sales	  policy	  changed	  in	  2016	  ,	  GaN devices	  where	  no	  longer	  
available	  in	  Europe
• I	  ordered	  TGA-‐2625CP	  from	  Richardson	  RFPD	  with	  ‘some’	  paperwork
• Richardson	  RFPD	  send	  me	  an	  email	  in	  march	  2017	  	  telling	  they	  no	  
longer	  support	  or	  sell	  Qorvo products
• Checked	  with	  RF	  MD,	  they	  seem	  to	  have	  stock	  and	  will	  ship	  to	  Europe,	  
but	  ask	  you	  ’	  some	  ‘	  questions
• Mouser	  seems	  to	  sell	  GaN devices	  again	  in	  Europe,	  but	  have	  some	  
restrictions



Questions	  asked	  :	  
-‐ Need	  an	  end	  user	  
statement

-‐ Need	  a	  description	  of	  
your	  ‘	  project	  ‘

-‐ Need	  approval	  from	  their	  
export	  dpt

-‐ Takes	  around	  2	  weeks	  



New	  supplier	  ?
-‐ RFMW	  seems	  to	  have	  stock	  and	  
is	  ready	  to	  supply

-‐ Questions	  are	  asked	  about	  the	  
application



TGA-‐2625-‐CP	  failed	  L

-‐ One	  of	  the	  Veropins to	  ground	  
negative	  bias	  failed.

-‐ Tantalum	  capacitors	  at	  the	  gate	  
where	  installed	  in	  wrong	  
polarity

-‐ Device	  died	  
-‐ New	  TGA-‐2625-‐CP	  is	  ordered	  
and	  took	  again	  the	  same	  
procedure	  to	  obtain	  (	  3	  weeks	  )



Output	  power	  measurement	  of	  the	  driver



Testing	  the	  TGA-‐2312-‐FL	  amplifier	  	  A	  



Testing	  the	  TGA-‐2312-‐FL	  amplifier	  B



Preparing	  the	  combiner	  network



Magic	  T	  in	  WR-‐75

-‐ Found	  one	  MagicTee on	  
ebay

-‐ Constructed	  a	  second	  with	  
obsolete	  WR-‐75	  waveguide	  
components

-‐ Measured	  loss	  0,2	  dB
-‐ Needing	  tuning	  screws	  for	  
best	  phase	  correction



Combining	  the	  two	  amplifiers



Need	  some	  more	  fine	  tuning	  of	  the	  combiner



New	  focus	  box	  construction	  for	  my	  antenna



Mirek OK2AQ	  produced	  a	  very	  nice	  and	  
compact	  version	  with	  the	  TGA-‐2312-‐FL



OK2AQ	  design









OK2AQ	  design	  

• -‐ Including	  driver	  amplifier	  with	  TIM-‐0910-‐4	  and/or	  TIM-‐0910-‐12
• -‐ Termistor output	  of	  the	  TGA2312-‐FL	  is	  used	  to	  measure	  base	  plate	  
temperature	  and	  to	  shut	  off	  PA	  when	  temperature	  is	  to	  high	  (	  starting	  
a	  timer	  with	  auto	  recovery	  after	  2	  minutes
• Protection	  system	  when	  gate	  voltage	  fails
• Build	  in	  step	  down	  DC/DC	  supply	  to	  supply	  TIM-‐0910-‐x	  from	  the	  same	  
power	  supply



Schematic



Amplifier	  data	  with	  4	  watt	  driver



Amplifier	  data	  with	  8	  watt	  driver



Thanks	  you	  for	  your	  attention	  !

•Questions	  ?


