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RF linear power amplifier with build-in antenna tuner (ATU)

PA500

Operational Description

operating frequency range between 3.5MHz-30MHz
The device requires an amateur radio transceiver to operate.
This device is for use by licensed radio amateurs only

FCCID: 2A2IEPA500
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w
20 2 g oND
o« o0 RO
RXD
orw P11
|_ n: NALOG BAND-DAT 5 BANDDATA
~OUT-T00 & 5V-OUT-100mA CONTROL 02 CONTROL PANEL-2
Z w 5 UT-TOOr
= cone o
8 zZ CON6 CONB RXD Power CONTROL
- BAND-DATA — -
5V-OUT-100mA Supply PANEL 2
vees 5V O7_PANEL:
uous
PANEL-1 Cons Cons o | L
L1 cPU 8.
10 =
;2 m 10m — dlock — g‘i;‘ g%
= o T 2om 16MHz 2 |22
L
M || B - CONTROL UNIT il
P_: d PWR_LED ) -
L R o oo
52 ™ Eove
O« J8 19 6k8 g
CON3 CON3 5 5
OCo BAND SW BAND SW z CONG
] ‘ - BAND_SW LN o &
N = « d i
EYPASS SW L | E— BYPASS SW_y e o nﬁ'é = sy R
= g ¥ i
06_PANEL-1 PATX PATX E EL 5 & & 3
p h ¢ N
voos | | 2
ol o
E 2 a
o1 s & § ol 5=
p |VGC_MAIN 9 - 25| 213
Bl
N4148
RF-PA 03 RF-PA BAND-FILTER 05 BAND-FILTER A | T 04 TUNER
cxo = o = oo =
ﬁéﬁ _| Power ; E % =1 gﬁ ﬁ
Pl g
RF Input 3 Supply 9 £z E 25 £2 RF Output
g 6V 5, 5= 3
o) 1 3 ]
BNC 4 REIN gy RN RF1 RF1 RF1 rF2 22 RF2 5 Rr-ouT UL 8+ BNC
[ —| RESENSE H TEMP [ _| 5/6/Tth | _| SWR- | | TUNING L
+5 | B SENSE Order BRIDGE NETWORK | &5 &
D 4‘7@ LPF &ND
GATE CPU
VCC_IN
e —{ OVERVOLTAGE |— — cock ;ﬁ;‘;{y H RFSENSE [
PROTECTION 16MHz py -
D3 »
o >
MOSFET PA LPF ANTENNA TUNER
ct RF-BYPASS
e
2uFREY
& FAULT
3 OVERCURRENT
“ PROTECTION
[+¢]
o oy U2
Q 4
va
=S | F
o] © le
a e BLOCK DIAGRAM DIY599 PAS00 3.5MHz-30MHz 40W HAM Linear PA
CONg CON4 CON4
&Nb [Siz_ | Decument Number Rev
Oliver Harms DL4KA - DIY538.com 2
e Fiiday, July 16,2021 Fheet 1 of 7




RF Amp and Tuner

Driving RF signal transmitted from the transceiver is lead to the internal T-pad 6dB attenuator. An overvoltage protection is implemented to protect the LDMOS
gates for over voltage. The matching balun 4:1 Transformer match the impedance and level the input power to a value which is suitable for the LDMOS inputs.
The LDMOS Module MRF151G or SD2932W are configured as a Class AB amplifier to minimize IM3 products. The linear amplifier uses the push-pull form. A
minimum of 40W is achieved of the amplifier stage.

Multiple measuring and protection methods are implemented throughout the amplifier. The operating status of the PA is strictly monitored in a way that the
following parameters are controlled and monitored. Gate voltage vs temperature, RF-Input power monitoring, RF-output power monitoring, LDMOS heatsink
temperature monitoring, over temperature shut down, over power shut down for RF-output power.

A connected filter bank configured with Chebyshev filter in 5 pol, 6 pol and 7 pol configuration filter out the harmonics and spurious signals from the spectrum
to meet the FCC requirements. The filter bank is fully controlled by the PA controller and can also be used combined to choose the right pair for the certain
frequency to operate.

An Antenna automatic tuner which matches the impedance of the antenna system to the output impedance of the PA stage. The tuner is configured as a L-
match type of a number C and L reactance. The maximum L reactance is 9uH and the maximum C reactance is 880pF. The configuration can handle 6x6 or 36
different combinations to find the best match between Antenna system and the PA impedance.

The control circuit performs various control using a micro-processor ATMega3248PB. Also, basic interface meets the necessary rules and conditions using the
specialized semiconductor devices. The whole protection and monitoring system includes a complete bypass of the RF signal for all non-supported frequencies.

The amplifier is operated with a DC voltage between 12-16V. An internal overcurrent protection protects the device.



