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Diplexer and 2.8 kHz RC LPF. AF preamp, max +20 dB @ 1 kHz

An additional 10K resistor prevents

the circuit from floating. ratio for weak signals.

This is a very sensitive circuit and it requires

ui7 its own voltage regulator to reduce the noise
L78L09 and prevent parasitic oscillations.
3y vol-e ° Py
o
=z
o~
o ci 23 Aocint
I 0.33u I 0.1u I 100u

Adjust by the optimum signal to naise
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ENABLE_RX * This audio—mute circuit hides the
background hissing sound on TX.
22
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N N
AF_PREAMP_OUT 3(] 3 * 1(Ei )3 A AMPIN
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BS170s should be slightly better due to
lower Rds(on), but | didn't try them here.
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1KHZ_0SC_OUT

1 kHz Wien bridge oscillator w/ buffer & attenuator
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R40 [ AGC_DET 8 7
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68 0.1u
This 3 dB attenuator was added to prevent All mixers are 7 dBm double—balanced diode ring mixers.
parasitic oscillations on 9 MHz. Also, it This time | chose SBL—1’s, but ADE—1’s or ADE-6's can B
ensures that the xtal filter “sees” 50 Ohm R&44 be used instead.
load even if the SWR of the following circuit 1K
is something about 3. This happens only for Also, see https://eax.me/compact—diode—ring—mixer/
high—level signals when VCA_VC is low. on how to build one using 1N4148 diodes and FT37-43
Otherwise, the impedance is well-matched. ferrite cores.
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470p* [ 0.1u < VCA_VC should drop when the signal level exceeds S9.
Q10 The (*) capacitor is picked so that S9 and S9+30 signals
AGC_DET 2N3904 sound about the same and can’t cause any damage to I
- VCA_VC the ears.
(*) See comments D6
1K b 1N5818
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Buffer for the mixer: 20 dB feedback amplifier + 6 dB attenuator
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Any inexpensive 45 Mhz filter with 7.5-30 kHz bandwith will do. R67
Make sure a datasheet that specifies the impedance of the filter 6
is available, and change the matching network accordingly.
Feedback amplifier, +15 dB @ 45 Mhz
Using a regular LC filter is possible as a final resort.
The bandwith should be about 3 MHz in this case to keep
the insertion losses low.
vee
R68
C70 10T bifilar @ FT37-43 22 D8
1N40O7
A
N
c71 HFD27,/012-S
0.1u
VCC_TX) 1 1;_ L6 c
u13
SBL-1 from LPFs 6 | v
1
ﬁ GND2  RF H—(MIX3 RF 5 X 4 ST5351_CH2
o
4l ey 313 PA_DRIVER_IN :
6 5 5l :
GND6  GND5 !
1
6 \1
8 7 L
Lo GND7 % 2l
Buffer for the mixer: 15 dB feedback lifier (@ 45 Mhz) + 6 dB attenuat: Sheet: /IF —45Mhz/
urrer rTor e mixer: €e ac amplitier @ z) + attenuator F\LE W*[#Emhz.sch D
Title: HBR/CW by R2AUK :: https://eax.me/hbr—cw—transceiver/
Size: A4 [ Date: 2022-01-22 Rev:
KiCad E.D.A. kicad (5.1.12-1-10_14) Id: 6/8
1 [ 2 I 3 I [ I




All filters are 0.1 dB ripple Chebyshev type.
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VCC_TX is powered off in CW trainer mode.

VCC_TX) L 4
I~
Q19
2N3906
M
R83 VCC_TX
470 r'
[ENABLE_CWTONE) (] 2(
I~
waveform €96 7
shaping 0.1u *
: d 99 37+ dB
0.1u + dbm
~ tlco7 _L co8 . .
KEVEDVCC 220u 25V 0.1u [ PA_OUT
10T bifilar @ FT50-43 to LPFs
R84
10 N Q21
PA_DRIVER_OUT RD15HVF1
KEYED_VCC ™ with a small heat sink
. R85 uts
c100 10T bifilar @ FT37-43 22 LM7805
IN DOUT RD15 should be barely open
3 when there is no input signal
o C102
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01u 0.33u 0.1u
C105 (E)iflo
about 2 dB square wave 0.1u . -Lu
Q22 ;I PA_DRIVER_QUT
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I~
ij
R90 C106
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6
(*) You need something similar to 2N3904 but
with higher fT to get equal power across all HF
bands. 2N2369A / KT3142A have fT = 500 Mhz.
Note that 2N2368A and KT3142A have different
pinouts!
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