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+12V

Some power supplies go into short circuit protection

c1 when the rig switches from RX to TX, which reboats

)

+12V
Simple reverse—polarity protection.
D1 Use with an external 2A fuse.
1N5818
+12V
U1
LM7805
Lvi vol3 SV_DIGITAL
=
c2 N c3
o~

+—)F

0.33u I 0.1u

+12V
u2 Analog circuits need a separate 5V regulator.
LM7805 Otherwise they catch noise from the digital part.
Lvi vol3 SV_ANALOG
o
=z
Ch = c5
o~

+—)F

0.33u I 0.1u

For both LM7805’s use a small heatsink

680 uF, 25V the MCU. This capacitor prevents this from happening.

~T STM32_PBLL) PBil: dit/ptt
i1 N :
Tk SRS PBLZ: dah

S

5

+12V

R2
2.7 vCC = (PAL_ADC_VALUE — 1220)/190 + 7.1

VCC Indicator

Here is how STM32F103 pins are used:

PB1: RX_12V/TX_12V switching
PBO: volume down during CW TX

: BAND button

: MODE button

: CLAR button

: KEYER button

: CW/SSB xtal filter switching

PB3: BPF 80M

PA8
PB1

PB9:
PB8:

PA1
PA2
PA7

: BPF 40M
: BPF 20M
: BPF 15M (reserved)
: BPF 10M
3: BPF 30M (reserved
4: BPF 17M (reserved
5: BPF 12M (reserved
0: LPF_4Meg
1: LPF_10Meg
2: LPF_18Meg
5: LPF_30Meg
5: AF Amp on/off
4: Mic Amp on/off
3: CW tone on/off
1: dit / ptt
: dah

, PA9: rotary encoder

0: rotary encoder button

12C SDA

12C SCL

: Vecc ADC input

: S—meter ADC input

: SWR—meter ADC input (reserved)

Si5351, 1602 LCD and 24LC64 EEPROM should be connected

to t
(AO,

he 12C bus (not shown on this schematic). Pins 1, 2 and 3
A1, A2) of 24LC64 should be connected to ground.
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R7
100
A
I~
A v

R15

i 100 v
BUERZR) 2 (

R23

100 v
BLERZHD 2 (

2N3904

+12V

10u IO

STM32_PB3

SV_CW_TONE

C16
0.1u

0.1u

GND

GND

GND

GND_BPF_80M

R8

100
cs 5 ———(} )&
1y <— Helps against popping sound a little when switching RX/TX ‘,‘

STM32_PA10

STM32_PA11

+12V

A
M
2N3904
I~
<~
B
[GND_LPF_GMEG)
GND_LPF_4MEG GND_LPF_18MEG
R13
K13 R14
a8 100

GND

GND

[STM32_PA12)

GND GND

GND GND
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R24
1200
(DIPLEXER_INPUT) L 2 AF_AMP_INPUT
C22
L s
R25
51
N
4 3
RV1
Simple diplexer: 100K
10n = 5.3KQ @ 3 kHz Ec} fg“’@pa;; wze' o
= 0.7Q @ 24 MHz : > 9n
5V_AUDIC ) II b
0.1u
U3A
R28 NES532 26
4.7k 2 47n
1 I
S0
Variable preamp, +0..23 dB @ 1 kHz
R30 It compensates attenuation of the signals by AGC
7K c31
220u
(*) Excessive AF amplification sometimes caused parasitic oscillations +I{ “EAR"
C32
RV2 220u T
10K . | R 12
M386 I ¥ S
Q18 C33
47n
2N7000 <
R31
10
Volume down during CW TX b2 ¢
ING414B
Q19 RV4
2N7000 10K
A4
Simple AGC based on a MOSFET |
5V_AUDIC
0|
N
U VGND
+
L~
< NE5532
u3B c39 Sheet: /AF Amplifier/
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S5V_ANALOG ) L 4

Cc40
47n

AF_AMP_INPUT

c41 03
10u 1N5818

1N5818

N4
GND GND
R38 R39
1K 430K
Tl:l—"—‘:l—i GND GND GND
o cu3
10u
GND
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1 I 2 T 3 % I .
S o
l‘ 33K
5V_ANALOG |
SV_ANALOG 5V _CW_TONE
c45
4.7n
~
3 . C46
virtual ground R4S ; ~_6 U6 1 kHz sine wave 47n
Z LM741

GND GND GND

N

RV5
10K

ZDE

IN4148

i

M)

2

Wien bridge oscillator runs all the time to prevent “chirp”.

GND

>—I AF_AMP_INPUT

Keyed buffer. LM741 may work as well, but | didn't check it.
NE5532 will not work. It doesn’t provide sufficient isolation.
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us
LM7809
12V_MIC_AMP L VO
o
=z
9
o~
C49
0
10u 0.1u
GND GND GND

Place the voltage regulator as close to the mic amplifier as possible.
The amplifier needs a very stable voltage during TX to prevent parasitic oscillations!

PB11: dit/ptt

STM32_PB11i
C51

; 100n OV_MIC_AMP)—e
Mic”

T
J3 R GﬁD
S
C52
10n o
GND RV6
1K
¥y
GND
v
GND GND

(*) Voltage on MIC is required to drive an electret microphone.

N4
GND GND GND
fou R48
470 N
I+ I:I P! 4 3
RV7
10K
—— C58
0.01u
GND GND

Non—inverting 0..26 dB amplifier
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Bidirectional ~22 dB amplifiers.
See http://w7zoi.net/bidirectional_matched_amplifier.pdf

R49
10

u11
7 dBm diode ring mixer

SHRF :I 2 DIPLEXER_INPUT

SI5351_CH1

See https://eax.me/compact—diode—ring—mixer/ on how to build one.
Or simply use SBL—1, ADE—1, ADE-6, or similar.

(XTAL_FILTER_OUT)

{XTAL_FILTER_IN)

~ u10
GND 7 dBm diode ring mixer
(RF_AMP_OUT) SHRF I IFH2
(2>
(%)
~i
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+12V 12y
D7
1N4007 c79 Y1 Y2 Y3 i Y5 c80
M 270p 9MHz 9MHz 9MHz 9MHz 9MHz 270p
[ s e I a e N
| | K2
HFD27/012-S HFD27/012-S
c81 c82 c83 c84
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16 i 1 1 z 16
i i
: 6 GND GND GND GND 6
e S S o o v7 S~ (e
: 8 9MHz 9MHz 8 :
1 1
o bl D D al
Q32 !
3 ! . il
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~ B e 10T @ FT37-43 9MHz 9MHz 9MHz 9MHz 9MHz 9MHz 9MHz 9MHz | 10T @ FT37-43 X
' gl DTD DTDTD ] '
< c86 c87 c88 c89 €90 co1 c92
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GND GND GND GND GND GND GND
See https://eax.me/crystal—filters—part—4/ for a little more details.
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BPE_OUT

RF_AMP_12V 70

RF_AMP_BYPASS_12V =0

This toggle switch is mounted on a front panel.

D8
1N4007

M L 2 {RF_AMP_BYPASS_12V

HFD27/012-S €103
100n

L Z 16

i

GND @\L 4 GND

8 1
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D9 +12V
1N4007 All filters are 0.1 dB ripple Chebyshev type.
NI
! The attenuators prevent PA fram overloading on lower frequencies +12V
K where the bidirectional amplifiers have higher gain.
HFD27/012-5S Feel free to add filters for mare bands and/or remove those you don’t need. HFD27/012-S
| choose these four filters because | had an antenna that covers 80/40/20/10 meters.
GND_BPF_80M)—e—L8 E L GND_BPF_BOM L «Z»lﬁ
T 2.18u = 22T @ T37-6 9 dB pad T
0 6 C104 C105 C106 Cc107 6 a
0 X R110 X 0
A / 470p 180p 180p 470p 62 \ 4
i 8 la i
1 1
1 1
Jus i
af9y DN
D10
1N4007 +i2v
NI +12V
HFD27/012-5S HFD27/012-S
C112
33
GND_BPF_40M)—e-15 E L P GND_BPF_4OM L «Z»lﬁ
T 1.2u = 17T @ T37-6 ;I li 6 dB pad T
i 6 115 116 6l !
0 X R113 X 0
4 l:) 33p 100p 36 \:'\ 4
P — o
1 1
1 1
1 i c124, €122 36 H
@/ 270p 22p 1.2u \gy
af9y DN
D11
1N4007 +i2v
BPF_OUT)—# ~ v 9 BPF_IN
|7
K8
HFD27/012-5S HFD27/012-S
GND_BPF_20M)—e-15 E L GND_BPF_20M L «Z»lﬁ
T 0.56u = 12T @ T37-6 6 dB pad T
| 6 €125 6 |
0 X R116 X 0
4| =~ 36 gy i
i 8 la i
i i
Lol :
af9y DN
D12
IN40O7 +12V
NI
= +12V
K10
HFD27/012-5S HFD27/012-S
GND_BPF_10M)—e—L8 E L GND_BPF_10M «Z»lﬁ
0.3u = 8T @ T37-6
1 1
a 6 C133 C134 C135 C136 6 a
o AT 39 10p 10p 39 R~
1 1
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D13 +12V
IN40O07 All filters are 0.1 dB ripple Chebyshev type. D14
B> 1N4007
+12v ~
K12 1
HFD27,/012-5 HFD27/012-5
/! / K14 K15
HFD27,/012-5 HFD27/012-5
[CND_LPF GHEG) e 16 1 2.3u = 21T @ T50-6 1 16
2.5u = 22T @ T50-6 16 N N P
; ; o
1 6 6 1 <L
80M [y 113 L14 115 g
4 X . 2.3u 2.5 2.3u BKF 4 b e 6ol | ANT
1 1 ) 1
. ~ @ |, o T~
1 1 1 1
[ = C140 c1u1 c142 c143 Clu4 c1us g . [PAIN) | J
213 | 820p 820p 820p 820p 820p 820p |~ 3 Y |
e I I I I I I “r St I~ 3
9y N1
D15
1N4007 +i2v
)
> +12v
K16
HFD27,/012-5 HFD27/012-5
1.02u = 14T @ T50-6
[CND_LPF_TOMEG)—e-L6 S 1 1.16u = 15T @ T50-6 1«@»“’
1 1
P16 116 117 L18 vl
40,30M
4 X 1.02u 1.16u 1.02u \is 4
] 8 ® ® 8 ]
1 1
[ C146 I c147 I c148 c149 i g
@/ 390p 680p 680p 390p \gy
9y N1
D16
1N4007 +i2v
)
1 +12v
K18 K19
HFD27,/012-5 HFD27/012-5
[GND_LPF_I6VEG)—e-18 1 0.58u = 10T @ T50-6 1 16
0.68u = 11T @ T50-6
1 1
P16 L19 120 121 vl
20,17M
4 X 0.58u 0.68u 0.58u \F 4
I al8 8l A
1 1
i i €150 C151 152 153 C154 C155 i
p/ 120p 120p 220p 220p 120p 120p kg
NS I I I I I I “r
D17
1N4007 +12V
)
1 +12v
K20
HFD27,/012-5 HFD27/012-5
0.32u = 8T @ T50-6
GND_LPF_30MEG )15 S = 0.40u = 9T @ T50-6 1%“’
1 1
g LN 22 123 L24 6l g 1
15,12,10M
4 X . 0.32u 0.4u 0.32u BKF 4
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Class AB power amplifier is similar to the one used in uBITX.
u12 2N3904 transistors were replaced with KT3142A (=2N2369A) which have higher fT, 500 MHz.
LM7805 IRF510 MOSFETs were replaced with RDA5HVF1. Some resistor values were changed slightly.
3 This PA provides 5.5-7.5W across all HF bands when driven with O dBm.
U - VO S5V_REF For more details see https://eax.me/rd15hvfi—qrp—power—amplifier/
=z
) Feel free to use the original schematic if you are not going to cover 12M and 10M bands.
o~
C161
0
10u 0.1u 125
10T @ FT37-43
GND GND GND C165
0.1u
Q40
KT3142A
T3

10T trifilar @ FT37-43

Th
10T trifilar @ FT37-43

as1()

RD15HVF1
1

10T @ FT50-43

d 1
g 1
GND
6
8
Q43 GND
KT3142A
R129
47
€175 I qus )
0.1u RD15HVF1
I Q46
KT3142A
R133
22 GND
L 1 R136
47 (*) Use a decent heatsink, e.g. Kinsten HS 151-30
—— C176
0.1u
GND
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