c19
C3 cl11 g 100nF
/| /| AL ||
Il 47uH Il
| C25 100nF 680 | C26
|1 | Cc7 L9 Cl15 |1 [
GND '||| (] IMeCE ) L1 ——1.50F 2.2uH ==1.50F GND -||| (] IMCER
Ul 100nF 2.2uH U2 100nF
PTT 1o Voo |16 GYD PTT LW Ve 16
BNDI 2 15 PIT N BNDI 2 15 PTT N
Sl | OE2 SORIBTE &0 Sl OE2
3, [e— et S0 k14 BNDO (Izlt (”12 ia lOOnF” 3. |- ~ | 0 kyl4BNDO
L 4 B3 —o~ o— B4 3 | 1|0|0nF 3|9|0 2.2uH Il ¢ 4 B3 —o~ o— B4 fid— |
5 ~ 12 (¢ L10 Cl6 5 ~ 12
L e B2 o— 2B3 ¢ % =L ot =0 1B2 o— 2B3 ot |
L 6B —o” o— 282 k! ot GND b 1BI —o~ o— 2B2 kit
Bl Ll 1A o— 281 il —1—; B3 Zet 1A o— 281 il
8 B2 40m BPF C21 8 B4
Vss 2A Cs c13 . 100nF Vss 2A
SN74CBT3253C 1] 1] aaaa | l__ SN74CBT3253C
Il Il 1uH I
= 100nF 180 =
GND L11 GND
L3 =9 0.47uH —=—C17 C23 C24
Cl c2 0.47uH 390 390 =—100nF ——100nF
100nF ——100nF GND
RX path input
20/30m BPF C22 TX path output
- c6 Cl4 i 100nF
RX_ANT ] | | S I
I o “ ey
" { TXPAIN >
TX MIX R2 0 TX path input L12 1D 12 I
L4 ——C10 0.33uH —Cl18 RX path output 0 RX OSD IN
0.33uH 180 180 i RX QSD IN >
GND
GND =,
== C2a___BNDO
T5/T7/12/10m BPF oD | T00nF
all filter caps 100V RS
C2b __ BNDI BNDO =0
GND -|| I T [T BANDO |
ODE[ OEI] OE2] SI SO Switches Filter BNDI R6 4 TDNIDI l
TX | 1 0 0 0 2B1 20/30m ']T
TX | 1 0 0 1 2B2 40m . |C2¢  PTT PTT 0
GND | PTT 5V |
GND-I| EE G TX | 1 0 ] 0 2B3 15-10m [ 100nF =
1V TX | 1 0 1 1 2B4 30m PTT N R8 4 T NGO l
RX | 0 1 0 0 1B1 20/30m —
RX | 0 1 0 1 1B2 40m D '|| C2d__PTT N
RX | 0 1 1 0 1B3 15-10m 100nF
RX | 0 1 1 1 1B4 30m
Optional
= mcHF QRP Transceiver RF board K Atanassov
GND Optional Bandpass filters MONKA
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1 2 3 4
RI3 15K Pi
Power supply U3 LM2941CT vee 12} — ADCI GND ]
= — IN_Q Exciter Q in
IN I Exciter I in g
“:3 1 5 = R14 C31 OUT O Demod Q out ;
3 2 O A = 9K 10nF | OUT I Demod I out p
N 8 2 % z B GND
12V Connector |II vee 12v e e =0 L - - Illl 1135\( Q[-l/:l; g:g? g
8“ i D I I B B PWR RET ADC3 2
Fuse ) d PWR _FWD ADC2
/2 IMCCIsY ADCI ADCI 1
P DAH Paddle Dah 12
STEK: + C30 D2 P _DIT Paddle Dit iz
11 ’ 16V PTT 3V PTT On 0
1K 22uF owerDown 15
BANDO BANDO e
9 BANDI BANDI i
IS — = BAND2 BAND2 -
+ C27 GND GND GND Power Button 19
A — ooF 2.6V when off OPTO
DI 25V OPT1 g(l)
PMEG6010CEH BATS54A OPT2 5
10 SCL SCL
K SDA SDA gi
GND
N P DAH MCU 3V Supply >
= = = - 2, LL i Soft controlled 3V Supply
GND GND GND 12 P DIT vee svi B V) Soft controlled 5V Supply 557;
M = ft controlled 8V Su
A = | l So pply
C33 VCC 8Vy GND §(9)
U4 MC7805BTG Paddles ——C32 | InF
. . InF Header 30
~ | |
VCC 8Vp——————— Vin  Vout {vce sv Ul Board Interface
GND P2
n + J—
1C028F = ™\ _BNC 13-60-2 DGZ AT
u Paddles socket _
Antenna
. . = SCL
VCC 5V SDA SSI/-‘:
U5  UA78M33CKVURG3
vee sV——— vin  vout [vee 3v o34 = :) @
GND . 1l 1000F ] N
U7 OUT Q
10uF OUT Q |
ANT TX ON 1L Veo |14 OUT 1 oUT 1]
= = 2 14 ay L3 PTT 5V PWR FWD PWR FWD |
ANT RX ON 3 12 PWR RET |
8 S EASBIS PA BIAS
4 oy a2 PTT N5V RX_ATT ERX =
- 6 9 BAND2 BANDY
2B 3B ::_ PTT 3V BAND2
lcssb == == — PTT N5V 7 . A ka8 EE 15\1\5]\/ NG
13 _| Us R15a 74HCT02 EPTT 2
Voo l 47K = ANT RX ON
A—0 : = L ANT RX_ON
L 'j g i RI5 1K T/R Switching ANT TX ON EANT RON
l_ ISPRTTXSM - Qla —vee sy RF Control and audio
1C3}§a NDS356AP
n .
= mcHF QRP Transceiver RF board K Atanassov
Accessory - ext PA PTT control Ul board interface and power MONKA
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RI16 100
SO, — VCC 3V
SCL 1
R17 100
C38 C39
.|||_H ”_|||.
10pF 10pF
Optional filtering for RF
Close to U8 pins !!! 240
— I
35
10nF Us U8 and U10 share heatshink! 10uF
g R20
| NC SCL
5 7 R21 4.7K
—24 OF SDA 1 o
. G 47K |
| | Vss Vdd | I
4 e g [ . 1 U10 . 100nF
SI570 100nF — SDA Vvdd
L 2ol SCLK A0 (L
34 Alert Al [
18 4 5
[]1R00 { GND A2 -1
MCP9801 =
U9
— NC Vee =2 ! VCC 3V
2. A 37
100nF c42
3 GND y 2 ”_|||.
74LVCIG17SE-7 = 100nF
= Ull
1 CDl1 Vee LEl
2:} p1 cm2 3
R19
ik 3 12
- CP1 D2
41 spi cp2 el
JC CLKI 54 o1 D2 10
JC CLK2 64 Qn Q2 B2 JC CLK3
il o Qzm b8 JC CLK4
74LCX74M
QL | QIN] 02 | Q2N —
1 0 0 1
1 0 1 0
0 1 1 0
0 1 0 ]

Johnson counter states

VCC 5V
c43
i
100nF
ca4
_| I
100nF
u12
L R22
JC_CLK4 == LA Iy 8 RX _CLK S0
100 s 5
GND Vee
. R23
JC CLKI == ENIPIN y 2 RX _CLK SI
oo SN7ALVC2G17
uI3
. R24
JC CLK3 S LA 1y -8 TX_CLK_S0
100 5 5
GND Vee
e R25
JC CLK2 = SIS 2y 2 TX_CLK_SI
100
SN74LVC2G17
ST_] S0 ST [ 0
1 1 0 0
1 0 0 1
0 0 1 1
0 1 1 0
RX clock TX cloc!
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1 2 ‘ 3
L13 L17 L21
/Y Y Y /Y Y YN /Y Y YN
C45 2.4uH C49 3uH C53 2.4uH C57 vee svl R31 —27 EXT P
470 T37-2-24T 12nF  T37-2-27T 1.2nF  T37-2-24T 470 =PV —
TX PA OUT 0.315mm wire 0.315mm wire 0.315mm wire R32 —27 EXT M
= = = = R33 —7 INT P
GND GND GND GND —
all caps 100V! 80m LPF R34 —27 INT M
T
L14 L18 L22
LYY . YY) . Y Y -
=
C46  1.4uH 1.7uH 1.4uH C58 = K4
=270  T37-2-19T C50  T37-2-21T C54  T37-2-19T 270 ZL8 Z
0.315mm wire 680 0.315mm wire 680  0.315mm wire = :
— — — — + 1
26 GND GND GND GND 4 1
[]g all caps 100V! 40m LPF 21 g
K2 5 L 2]
G o ol ANT MET
K1 7 1 5 O | 6
| o—=——— LI5S L19 L23 J
.6_0|/(> 1o 2 ANY Y ANY Y 7
| o3 T, 0.58uH 0.78uH 0.58uH GORU-2FY3DC S
! l o——— X bR =Xl G6KU-2FY 3DC
W i C47  T37-2-12T C51 T37-2- 14T €55 T372- 12T Cs9
: 4 INTP1 | 180 0.315mm wire 390 0.315mm wire 390 0.315mm wire 180
EXT P 1 8 INT M = = = =
- GND GND GND GND
8§ EXT M G6KU-2FY 3DC all caps 100V! 20/30m LPF A2 AO/AL K1/K3(State) K2/K4(State)
= 1L, L/L -+ (Reset) ++ (NC)
G6KU-2FY 3DC L H/L +- (Set) ++ (NC)
10, L/H ++ (NC) -+ (Reset)
- }'&'W\ - %\ - %Y‘Y‘\ o 10 H/H ++ (NC) +- (Set)
H X/X. ++ (NC) ++ (NC)
0.26uH 0.32uH 0.26uH
GND C48  T37-2-8T €52 T372-9T €56 T37-2-8T €60 Notes:
=3 100 0.315mm wire 220 0.315mm wire 220 0.315mm wire 100 - coils in parallel, so use 5V instead of 3V
- band change in two steps for each relay group, pulse via A2
C63a == == == == - 27 Ohm will draw more than 80mA, but ok for few mS pulse
100nF GND GND GND GND - switching occurs because of open/close voltage difference
all caps 100V! 15/17/12/10m LPF - BAND?2 is the output enable pin, active LOW
Ul4
EXTP 12y Vee 8 VCC 5V
R28 0
EXTEMES Y1 A0 i BANDO >
R29
INTP 3.0 v N — BANDI >
R30
INTM 40 v A2 13 - BAND2 >
5o va A3 |2
6 11
Ys 2 col c62 63
7 Y6 Y8 10 ——100nF ——100nF ——100nF
8 Vss Y7 2
SN74LS145D
= — = = mcHF QRP Transceiver RF board K Atanassov
GND GND GND GND Lowpass filters MONKA
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Local Oscillator

rf lo.SchDoc
- > SCL RX CLK 81 (p—o—=n20
TX_CLK_S1 { ————2"—
TX Mixer RX Detector
rf_txmix.SchDoc rf rxd.SchDoc
IXEO___ L\ 1xE0 TX_MIX O X MIX RX QD INi— px Qsp_IN our 1 UL
TXE 90 — = - - = OUT Q
> TXE_90 oUT_Q X
TXE 180 - -
TXE 270 = IxE-180
S TXE 270
————— > PTT N5V TX_CLK Sl { ———=——o ————— > RX_ATT RX_CLK_S1 { p——"—"——
Bandpass filters
rf bpf.SchDoc
————> TX _MIX RX_QSD_IN < .
————— > BANDI
————— > PTT_N5V
Lowpass filters TX Power Amplifier
1f Ipf.SchDoc rf txpa.SchDoc
IX PA OUL—, 1% pa OUT  ANT MET (j—ANT MET IXPAIN ™ 7x pAIN TX_PA_OUT ( {IX PA OUT
g: g? BANDO %@ PTT_N5V
SND BANDI L= > PA BIAS
BAND2
Antenna Switching
rf trsw.SchDoc
——— > ANT_MET RX_ANT { pr—————
ANT RX ON B N
ANT TX ON DS s oN
BRI e o
————— > PWR_RET

TX Quad preamp
rf txquad.SchDoc
IN I
—C > IN_I TXE_0
Ne = wNo TXE_90 <
TXE_180
TXE 270 <
Ul board interface and power
rf_conn.SchDoc
OUT I

MQ OUT_Q

IN I

—_—Y S INI
NO SSmWNoQ
e ®
==Y > PTT N5V
BB ron
~———=— "> ANT TX ON
— > SCL
BN v o
—=== < PWR RET
28 RXATT
MQ BANDO
BANDI1
BAND? = BANDI
———= "> BAND2
ANT > ANT

> OUT_I

TXE 0

TXE 90

TXE 180

TXE 270
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3 4
GND
Co67
RXD A5V — 100nF
—
R35 uUls 46
100 PTT 5V OFEI1 Vi 16 | :VC(LSV 100
C65 RX CLK SI L s1 OE2 15 C71
anp | | - 1 =—100nF
1 — 1B4 o S0 14 RX CLK SO L
100nF °
R41 o 13
6 100 —> 1B3 Oo— 2B4 <—— R45 C70
—> 1B2 —O~ o— 2B3 12 AL =0
2 _QSD BIAS ~ 11 3
- 1B1 o— 2B2 Ul6 390
10 R43 1 8
R36 4 e 1A o— 2Bl —— 100 ——— OutA V+
7K Vs 24 (<2 —1 2o Ina- OuB L
Co64 3 — SN74CBT3253C . I <)6—
[ RX QSD IN [ p Qi CX2074NL Cco8 fnax -
1] R BFRO3A R42 2 4 v B+ [ ———
100nF 100 100V/NPO 3 n
— OPA2350UA
P GND =
37 R38] 39 = GND
1.5K 10 10 GND QSD _BIAS
R44
C66 100
100nF _ —
:I:
— — = C69
GND GND GND 22nF
100V/NPO
GND
Q2 RXD A5V RECI e &%
PMBFJ112 R40 47uH !
1K 49
1K
QSD BIAS
. MODE | OE S1 SO Switches Phases
= RX | 0 0 0 1BI 270 C75 . c77
GND RX 0 0 1 2B2 0 100nF 10uF 50 ——100nF
RX | 0 1 1 1B4 90 u 1K
RX 0 1 0 2B3 180
X 1 X X All Open |
—l—
RX ATT GED
‘ RX CLK S0 R51 ——100 RX CLK SO L
‘ RX CLK SI R52 ——100 RX CLK SI L
PTT 5V .
[ PTT 5V mcHF QRP Transceiver RF board K Atanassov
RX Detector MONKA
Date:  17/04/2015 Revision: 0.4 [ Sheet 6 of 10
File: C:\Projects\mcHF\pcb\rf\Schematics\rf rxd.SchDoc
1 2 3




1 3 4
C80
R53
ANT _TX_ON LS 79 H “|-GND
A
[ ANT RX ON 3 H I||-GND 11%%(5
TR switching; R54 22K 100nF
100V RFC3
47uH
C78 D3 C81
TX PA OUT from PA out/LPF in I I I I to BPFs RX ANT
InF MA4P7102F 100nF
100V 100V
D4
!MA4P7102F
all caps 100V!
B
GND
[ ANT MET OISRt ANT
e ~ T2
FT50-43 10:1 ratio DS1
0.45mm wire 16/30HB
T3
FT50-43 10:1 ratio ==
0.45mm wire GND
R61 47
“I- GND
¢ RS7 47
D5 D6
PMEG6010CEH W PMEG6010CEH
C82 C83
|| ||
I Il
100nF 59 60 100nF
1K 1K
—1 —
T T
R58 100K R62 100K
RS55 0
{_PWR_FWD I
R56 0
<{_PWR RET
1B Forward/Return
mcHF QRP Transceiver RF board Antenna Switching K Atanassov
MONKA
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2 3 4
u17
PIT NSV ¢ Lol OEl Vee |10 . |vce sv
TXE 0
— [ TX CLK S1 L 2.0 g o2 |15 C88
R63 C84 / 100nF
47 22nF 3 ~ 14 TX CLK S0 L
100V/NPO 3 B
= 4 13 =
o B3 —o0~ o o— 2B4 GND
S5 1B2 —0 o o— 2B3 =2
TXE 180 1
64 —Lcss | bel 1Bl —0 o o— 282 ol
47 22nF 7 10
:I:IOOV/NPO 1A o— 2BI
GED J_—S Vss 2A 2
[ ESS — L SN74CBT3253C \
R65 —Lcse GND o TX_MIX
47 22nF
100V/NPO
GND
[ TXE 270 —1 ! o
R66 C87
47 22nF — 1 —
100V/NPO — X2074NLGND
= R68
GND 47
R71 ——100_TX CLK S0 L MODE] OE [ ST [ S0 [ Switches Phases R70 ~ RFCS ) i
[ TX CLK S0 — 1—r YY" VCC 5V
h _ 1 g
X | 0 0 1B1/2B1 180/0 oToT 47
e R72 ——100 TX CLK SI L TX | 0 0 2B2/1B2 90/270 69 C89 -
[ TX CLK SI Lt X [0 1 1B4/2B4 0/180 2% 100nF %’ff
T PTT N5V X | 0 ] 2B3/1B3 270/90
RX 1 X X All Open
GND GND GND
QSE bias
mcHF QRP Transceiver RF board . K Atanassov
TX Mixer MONKA
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TX PA IN

VCC 8V

available only when powered on

VCC 12V €105

—

C93
100nF
100V

@
Z
w]

o 10uF
always on - 60mA idle I I “|' GND
GND -|||—| l—
C104 RFC8
100nF BN43-2402 1T choke
C91 R73 2.2k RECS 100V 0.45mm wire
Il — 15Vpp ~Y Y\
1|0|0 - 47uH I |
n.
100V ] |||'GND
K Q3 =—C97 1 3
1 DXT3150 100nF ° C106
100V BN43-202 transformer 100nF
2T bifilar 100V
0.45mm wire
I onp [] R74 |:|K77 78 GND"”_' 2 4
470 56 7
C99 T6
Il I Q5
C94 il |~ RD16HHF1
:|:4711F 100nF
——C9¢ 100V 81 1 23 3 to LPFs & RX tap
= = = 100nF 20 ) NI
C92 GND GND GND RFC6 100V _ BN43-202 transformer
1] — 15Vpp. ~ GND 2T/3T
1 — 47uH 0.45mm wire
100nF R75 2.2k
100V 82 2 4
J K Q4 20 J
DXT3150 C100 T7
Il — Q6
i |~ RD16HHF1 =
100nF GND
100V
[] R76 |:|R79 80
470 56 7 ==
GND
C95
47nF RFCT ?101
—_— — — | l—“l- GND
= = = 47uH
GND GND GND 100nF
100V GND
s -
C96
Ul8 2.2uF C102
100nF
g Vin Vout é T 1 88\/ active low
5— GND GND — PTT N5V |
GND GND
41 Adj Inh >
) from DAC P RIS ‘
LM2931CDG _L
C103
— = 100nF
GND GND 100V
R83 2.2k -
E— GND
—
mcHF QRP Transceiver RF board ) K Atanassov
TX Power Amplifier MONKA
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1 ‘ 2 3 4
e R92 15K U20
| 0 deg 1~ 18 cl13
1 — Gain Gain R 10uF
—R 10uF
36 '_'1(;;15 " 2 In- Bypass 2 I I “|-GND
i 1 14 g - o1 ot vs =
oul oud 1 St 4 | GND Vout = uf 8Vop IxEo0 >
T R84 —— 2 . g k3 —R90 |1 180 deg T 11
10k — —0k 11 = LM386M-1 Cl14
3o i+ Ind+ (12 10uF GND 100uF
TX OA BIAS SC A5V 4. [[peen ves |11 “I-GND TX OA BIAS N .
2 In2+ In3+ 10 L I L Gain Gain | 8 Gl
+ 10uF
IN Q 'fglf : Ot m2- In3- > ﬂllgkl l cliit 2o In- Bypass <. } } “l-GND
+
—7 4 oue ou3 2 [ 270 deg R9S 3od e vs -8
108 ] 2.2k .
87 [100 TLV2464CD 10uF 4 [, o | H 8VPD —%E 180
10k —R89
—oK $112 = LM386M-1 Cl16
I 90 deg GND 100uF
11
10uF
R96 15K U22
1 . 18 cl17
—A ‘ ]
Gain Gain 10uF
2 In- Bypass 2 I I “|-GND
R97 3of 1o+ vs -8
2.2k +
. : |} $Vep {7XE 270 >
HEE G = GND Vout 1 TXE 270
= LM386M-1 C118
GND 100uF
RFC9
47uH
R98 15K U23
1 . L8 C119
——1 1 ‘ ]
c129 Gai St 4 100F
SCRY] H “I-GND 2ot In- Bypass 2 I I I||-GND
100nF R99 —— 3 6
Int+ Vs
100 22k —
+
[]‘221( 4 1 GND Vout -2 I I 80 MTXE 90 >
= LM386M-1 C120
TX_OA BIAS GND 100uF
c126 c127 +
100nF 100nF folzlf 101
—‘7 —‘7 v 2k vc_cl_ 8V
cl21 ci22 ci123 Cl124 ST
1 100nF 100nF =—100nF U S —
GND
GND
mcHF QRP Transceiver RF board K Atanassov
TX Quad preamp MONKA
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