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Logos: OSH & KiCadMounting holes

static bleeder
(optional)

The Si5351 module has built-in
pull-up resistors for the I2C bus.

B8 & B9 are
5V-tolerant

MCP100-315DI is soldered 
directly to Blue Pill (optional).

< Reverse polarity protection.
    Use with an external fuse.



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2022-04-02
KiCad E.D.A.  kicad (5.1.12-1-10_14)

Rev: Size: A4
Id: 2/10

Title: HBR/CW by R2AUK ::: https://github.com/afiskon/hbr-cw
File: af-amplifier.sch
Sheet: /AF Amplifier/

C11
10u

C10
0.1u

VCC

1
2
3

J29
VOL+9V

IN1

G
N

D
2

OUT 3

U3
L7809

1

2
3

Q1
MMBT3904

1

23

Q2
MMBF170

1

2 3

Q3
MMBF170

C24
47n

R11
2.2K

C22
22u1

2

3

RV2
10K

+1

-2

G
N

D
3

4

V
+

5 U4

TDA2003

C16
100u

+9V

+9V

C8
0.1u

C9
100u

C19
22u

R3
100

R7
2.2K

C26
470u

R14
1K

R8
100K

R13
47K

C21
10u

C12
1u

C25
47n

R10
2.2K

R4
220

C18
47n

R15
51

C23
0.01u

R16
2.2K

C27
47u

R17
10K

R5
680

R12
10

R6
10

C15
0.1u

C13
220u

C20
220u

R9
10

C17
0.1u

C14
220u

AF_PREAMP_OUT

CW_TONE

PHONES_A

PHONES_B

AF_AMP_IN

ENABLE_RX

MIX1_IF

AF_AMP_IN

AF_PREAMP_OUT

w/ heat sink

1.5 kHz RC LPFDiplexer and 1.5 kHz RC LPF

see /Misc/

Volume control



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2022-04-02
KiCad E.D.A.  kicad (5.1.12-1-10_14)

Rev: Size: A4
Id: 3/10

Title: HBR/CW by R2AUK ::: https://github.com/afiskon/hbr-cw
File: misc.sch
Sheet: /Misc/

1

-2

+3

U5A
NE5532+5

-6
7

U5B
NE5532

V
-

4
V

+
8

+9V

D2
1N4148W

D3
1

2
3

Q5
MMBT3904

1

23

Q6
MMBF170

1

2 3

Q7
MMBF170

VCC

1

2
3

Q4
IRF4905

+9V

R20
100K

R24
100K

C32
10u

C33
0.1u

R22
3.3K

R25
8.2K

R21
33K

C30
4.7n

C28
4.7n

R18
33K

VCC

R19
10K

R26
470

C35
4.7u

R28
2.2K

R29
10K

R27
10

R23
6.8K

C29
0.1u

C31
0.1u

ENABLE_TX

1KHZ_OSC_OUT

1KHZ_OSC_OUT

VCC_TX

ENABLE_CW_TONE

CW_TONE

1 kHz Wien bridge oscillator w/ buffer & attenuator
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Mini-Circuits ADE-1 or ADE-1L can be used
as replacements for ADE-6. For ADE-1L
the LO drive level should be decreased
in the firmware.

10T bifilar @ FT37-43

VCA_VC should drop when the signal level exceeds S9.
The (*) capacitor is picked so that S9 and S9+30 signals 
sound about the same and cant cause any damage to
the ears.

10T bifilar @ FT37-43

from 9MHz IF

This 3 dB attenuator ensures that the xtal
filter sees 50 Ohm load even if the SWR
of the following circuit is something about 3.
This happens only for high-level signals when
VCA_VC is low. Otherwise, the impedance is
well-matched.

The attenuator can be bypassed in order to
get a slightly better sensitivity.

BFO1, 7 dBm

AGC detector20 dB feedback amplifier

to AF amp

(*)

10T bifilar @ FT37-43
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XFLTR_IN

from 45Mhz IF

BFO2, 7 dBm

Buffer for the mixer: 20 dB feedback amplifier + 6 dB attenuator

10T bifilar @ FT37-43

to AGC

Xtals should be measured using G3UUR method,
and suitable capacitors should be picked in LTspice.
Xtals should be matched by the resonant frequency.

Its possible to use xtals for another frequency. Only
a slight change of the firmware is required in this case,
and maybe a little adjustment of the AGC circuit.
Another number of xtals can be used as well.

https://eax.me/crystal-measurements/
https://eax.me/crystal-filters-part-4/
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Feedback amplifier, +15 dB @ 45 Mhz

10T bifilar @ FT37-43

10T bifilar @ FT37-43

Buffer for the mixer: 15 dB feedback amplifier (@ 45 Mhz) + 6 dB attenuator

(*) Any 2-pole or 4-pole 45 MHz crystal filter
with 15-30 kHz bandwidth will do. Make sure
a datasheet that specifies the input impedance
of the filter is available. Modify the LC matching
networks accordingly.

A regular LC BPF can be used as a final resort.

https://eax.me/45mhz-crystal-filter/
https://eax.me/45mhz-crystal-filter-v2/

0.65u = 11T @ T50-6 0.6u = 10T @ T50-6

from LPFs

to 9MHz IF
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(*) You need something similar to 2N3904 but
with higher fT to get equal power across all HF
bands. 2N2369A / KT3142A have fT = 500 Mhz.

waveform 
shaping

with a small heat sink

VCC_TX is powered off in CW trainer mode.

9T bifilar @ FT50-43

37+ dBm

about 2 dB square wave

10T bifilar @ FT37-43

This is a class C PA.

RD15 should be barely open 
when there is no input signal

to LPFs
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 3V @ MAX PWR

 3V @ MAX PWR

RG-174

RG-174

(*)

(*)

(*) Matched pair

Tandem match / Stockton bridge @ BN61-202
Primary windings: RG-174 coax cable
Secondary windings: 6T enameled copper wire
SECONDARY WINDINGS ARE NOT SHOWN ON THE SCHEMATIC.
For more details see https://eax.me/stockton-bridge/
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1 MHz HPF (optional)
3.6u = 20T @ 2 x T50-6 = 25T @ T68-2
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C128
470p

C127
470p

L10
2.9u

C125
820p

C124
820p

L9
3.2u

L16
0.4u

C150
10p

C149
100p

L15
0.35u

C147
18p

C146
100p

L13
0.6u

C139
10p

C140
270p

L14
0.5u

C142
10p

C143
150p

C137
22p

C136
270p

L12
0.6u

C135
10p

C134
270p

C132
10p

C131
150p

LPF80_IN

LPF40_OUTLPF40_IN

LPF15_IN LPF15_OUT

LPF10_OUTLPF10_IN

LPF80_OUT

LPF20_IN LPF20_OUT

0.40u = 9T @ T50-6

1.6u = 19T @ T50-6
1.4u = 18T @ T50-6

0.8u = 13T @ T50-6
0.7u = 12T @ T50-6

0.35u = 8T @ T50-6

0.6u = 11T @ T50-6
0.5u = 10T @ T50-6

3.2u = 19T @ 2x T50-6 = 23T @ T68-2
2.9u = 18T @ 2x T50-6 = 21T @ T68-2


