+12V
+12V
heet: Filters
+ Some power supplies go into short circuit protection d
Eéo F 28y when the rig switches from RX to TX, which reboats
: ur. the MCU. Thi it ts this from h ing.
File: fitters.sch e is capacitor prevents this fro appening HFD2/012-5-12 HFD2/012-5-12
heet: Amplifiers 10— |1 Z D1 il — o Z D2
*l M 1N4007 4 [+ 1N4007
« 0 o«
" (GND_&0M) 6L 1YV 15 ° SL V18 (GND_LOM)
] ]
File: amplifiers.sch ANT i Z—(BPF GOM_IN) | (BPF_4OM OUT)—Z i
I} — — — — !
+12v oL 3| | [ ~—_1Is RX_TX_RELAY

atd  (BPF20MN) | (BPF_20M_0UT)—t =

]
]
heet: AF Amplifier o |
]
Simple reverse—polarity protection. '
D3 Use with an external 2A fuse. 58 /

vl
1N5818
5]

File: af—amplifier.sc

heet: Power Amplifier

+12V
File: power—amplifier.sch R1 R2
LMgéos 100 100
STM32_PC13 3(1:337 STM32_PC14 35337
Lvi vol3 SV_DIGITAL
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c2 7 c3
I 0.33u I 0.1u
+12V
GND_RX
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100
+12V L 4
STM32_PC15 1 " a3
K3 2\ / BC337
AF needs a separate power regulator HFD2/012-S-12
u2 Otherwise it catches noise from the digital part D4 i
LM7805 / 10 1 D5
1N4007 NG Z 1N4007
Lvi vol3 5V_AUDIO e[\[\|»
S (GND_RX) R A (GND_TX) <
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I 81‘33 ™ 851 : 2
.33u Adu
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RX_TX_RELAY T
4 GND_TX
E 2~ PA_OUT
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al7y STM32_PAQ 1 2 BC337
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This arrangement gives 6 dB better isolation
KEY on TX than when using a single contact group.
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40M BPF

cé6 c7 c8 c9
100p 22p 22p 100p

BPF_40OM_OUT

!

BPF_4OM_IN

L1 c10 C11 C12 C13
1.13 330p 1.13u 220p 180p 1.13 330p
1.13u = 15T @ T50-6
20M BPF
C14 C15 C16 C17
47p 10p 10p 47p
BPF_20M_IN BPF_20M_OUT
LS Cc20 c21 C23
0.6u 180p 22p 0.6u 100p’ 68p

0.6u = 10T @ T50-6

11.0592 xtals can be used with the same capacitance values.
In this case IF should be changed in the firmware.

C24 Y1 Y2 Y3 25
390p 12MHz 12MHz 12MHz  390p
[ I—IDFIID [ AT
C26 Cc27

I 390pI 390p
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+12V
u3
ADE-1L+
RF_AMP_OUT, 3 I 2 BUFFERIN
>
(%)
~ O
(SI5351_CHi]
RF_AMP_OUT +12V
10T bifilar
@ F137-43
RF_AMP_IN a5
— 2N3904*
< C34
0.1u
l 33 1
0.1u |
- R12 XTAL_FILTER_IN
68 33K 10T bifilar
R13 @ FT37-43
6 R15
150
+12V
Q6
BUFFER_IN INT904*

C39
0.1u

R21
3.3K

10T bifilar

o—{ 1o @ FT37-43

R22
1.3K
M
Q7
IF_AMP_IN) i\ ! IN3904*
I~
no capacitor is need on the input r
because the xtal filter already has one
C41
0.1u
R23 R24
1K 68
R25
6

IF_AMP_OUT

6 dB attenuator

(*) Better use transistors in a metal enclosure,

e.g. 2N2222A, 2N2369A, or KT3142A.

Otherwise, the transistors get as hot as 85°C when
powering the transceiver from 4S battery, 12.0-16.8V.
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2.2K N
VGND ] 1 3
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100K
cu2
2.2n
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NE5532
c47 5278~< 23:. C46
R29 o : 2 220u
1200 " 1 >—H |<
AF_AMP_IN) = | 314 ¥ .
! EAR”
€50
cu8 RV2 220u T
c49 R30 r
10n 47K Variable preamp, +0..23 dB @ 1 kHz 10K - |< R J3
It compensates attenuation of the signals by AGC LM386 + S
_L c51
R31
51

Simple diplexer:
10n = 5.3KQ 3 kHz
= 0.7Q @ 24 MHz

I 47n

RC low—pass filter
-3 dB @ 2.8 kHz

5V_AUDIO

©
N

\+

<1 NE5532
usB

VGND

47n

R32
10

D6
1N4148

RV3
10K

Simple AGC based on a MOSFET
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about 2 dBm square wave

SI5351_CHO

Ccé1
0.1u

R36

o ¥ 15

+12V

KEYED_12V

c60
about 20 dBm  0-1u

0.1u PA_S2_IN

D7
IN4736A

<
Sets the quiescent current —> RV&4
10K

M)

+12V

T4

c58
0.1u 37 dBm

s

Use a large heatsink
e.g Kinsten HS 151-30
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