c19
c3 c1a! s 100nF
|| || A YL ||
I | 4.7uH I
| c25 100nF 680 | c26
Il [ c7 L9 c15 Il [
G'\'D'||| Il IMECaoY : L1 ——15nF 2.2uH ——15nF GND'||| | 1VCC_3
U1 100nF : 2.2uH U2 100nF
PTT 1. opy vee 16 ; GND PTT 1] or1 vee 16
BNDL 2 15 PTT N : BND1 2 15 PTT N
el ]7 Btz : 80m BPF co =L ]7 BE2
3 184 —o0" o 50 k4 BNDO C|‘|‘ (hlz L6 100nF : L 3 ip —o 50 k14 BNDO
4 1B3 —0"% o— B4 3 | : 1|(!0nF 3!40 2.2uH LI 4] 1B3 —0"% o— B4 a3 |
5 ~ 12 : cs8 L10 c16 : 5 P 12
e —— S —— | s |
i62 ©= &= : L2 =820 1uH L0 LB C= &&
L 8 1Bl —o~ o— 282 [l : Al oD : bel 1Bl —o” (O Y = ——
B1 7 1a PR I f = : B3 7.0 1A P I 1)
8 9 B2 : 40m BPF c21 . 8 9 B4
t Vss 2A == : c5 c13 . 100nF 0 t Vss 2A K————
SN74CBT3253C g Il Il AN [ SN74CBT3253C
. Il I 1uH I
= : 100nF 180 : =
GND : L11 : GND
. L3 —C9 0.47uH ——C17 . C23 C24
c1 c2 : 0.47uH 390 390 : —=—100nF —=—100nF
100nF ——100nF : GND .
RX path input X 1 .
: 20/30m BPF C22 . TX path output
. cé @il 100nF
: L8 :
- —| o |
2 1|c!o F slzl 0.68uH ! R3 4
R2 0 X hi X " L12 .
TX MIX path input : . R4
. L4 ——C10 0.33uH ——C18 ; RX path output 0 RX 0SD IN
: 0.33uH 180 180 :
................................................ GND o
GND — : : .
= 1 Co GND-I| C2a___BNDO :
15/17/12/10m BPF S 100nF g
R3a Ric R3b : allfilter caps 100V : : R
100K : : GND-I| If&ﬁ’np BND1 | BNDO IRy AT l
MODE| OE1| OE2| S1 S0 Switches Filter X BND1 ,&,O BANDL ‘
TX | 1 0 0 0 2B1 20/30m : . IF'
TX | 1 0 0 1 2B2 20m . [C2c  PTT . PTT R? o
ono | Ivee sv T™X | L | 0 1 0 783 15-10m © GND:| [T00nF : L_f PUC Y ‘
NMsed T | L 0 1 1 28B4 80m : ©PTIN R8 o YA
RX | 0 0 0 B1 20/30m : : =
RX | 0 0 1 B2 40m : GND-Il c2d__ PTT N:
RX | 0 1 0 B3 15-10m : 100nF :
RX | 0 1 1 B4 80m : :
S...............0Optional :
= : mcHF QRP Transceiver RF board ) K Atanassov
....................... GND ... ....... Switchesbias Bandpass filters MONKA
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1 2 3 4
g Z R13 15K LR EEETETRTRPRISPTRIR
. U3 LM2941CT vee 12v} — . ADC1 — (Ezgaerom ;
IN_| Exciter | in 3
— 5 o® R14 C31 OUT_Q Demod Q out 2
Battery 2 O A — 3.9K 10nF OUT | Demod | out
5
2885 z 3 ,||| GND .
VCC 12V = [ z
= = PA_BIAS DAC1
J1FC68148S F1 B R I I PWR _RET. ADC3 g
= Pu WAL b
2 P_DAH Paddle Dah 2
12V Connector 56K + C30 D2 P DIT Paddle Dit 13
R11 ’ 16V PTT 3V PTT On
... Powersupply . . 1 1K 22uF ’_N PowerDown ié
= BANDO BANDO
R9 1 BANDL BANDL i?
T— = = BANDZ BAND2 18
+ C27 GND GND GND Power Button 19
y N 100uF 2.6V when off e
D1 25V
PMEGGOIOCEH | | L e BATSA 2z
R10 e SCL SCL
- &% . &S=% = ©ooooocooocoocaag DA DA 23
0 24
D2a o - : GND P
L J2MX-387GL e 100 C33 = T o MCU 3V Supply %
== = = = 1nF P DIT L @ . vee vl I - Soft controlled 3V Supply 27
GND GND GND v — % g : vee syl =2V . Soft controlled 5V Supply 28
P DIT P _DAH g £ ; Cld] | Soft controlled 8V Supply
vce_svi 29
Paddles R15¢c 100 o GND 30
U4 MCT7805BTG C32 : :
. 1nF . Header 30
veesv vin  Vout veesv EAVOD C28a——=C29% _.UlBoardInterface ... .
GND +028 = 1nF 1nF P2
:[ 10uF D2b a Paddles S.O.Cket ..................... =— =— : Y BNC 13-60-2 DGZ ANT
= = Ivcc_3v ..... losetoP1 . | i Antenna L
= = —_— — GOl e
VCC 5V SDA L
Us_KATBRM33RTF I e
VCCBV—————— Vin  Vout VCC_3V | IRLL NI
BAV99 | G34 ! IN Q N
GND 100nF
€29 : u7 OUT Q
dous ANT_TX_ON : 1y Voo 14 oUT | oS }
= = : 2/ 4y 13 PTT 5V PWR_FWD PWR FWD |
: PWR_RET
; PWR_RET |
ANT_RX_ON 3. 18 4B 12
: N : PA_BIAS
: 4 11 PTT_N5V {__ PABIAS )
........................................................................ L S A AA <—¢+
o108 P_DAH : 5P 3y 10 : BANDO YANIS
— .
| PTT 3V - : BAND1 AR
C33b ” 6 9 : BAND2
1nF : 2B 38 _PTT 3v BANDZ
= = — PTT N5V 7] 8 ; PTT_N5V
13 MX-387GL C33a = L VEs 2 : PTT 5V FTT hsY
v—2 " [l e A — e ANT RX ON
=1~ & e o — s woE AT Econ
(e v — Il |vee sv ; .
Qla . REControland audio .~ . . ..
ISP817XSM R15 1K Ny
= mcHF QRP Transceiver RF board K Atanassov
............................. Accessory - ext PAPTT control ... Ul board interface and power MONKA
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1 2 4
R16 100
SDA R22
VCC 3V JC CLK4 B2 RX CLK N RGN
SCL {1 0
R17 100 R23
Lo — [ RXCIK P>
0
R24
JC CLK3 A TX CLK P TX CLK P
c40 0
— |
L R25
C35 JC_CLK2 — TX_CLK N TX CLK N
10nF us 10uF —
1 3 R20
| D SCE Ro1 47K Clock lines are 90 deg diff, not 180
2 OE SDA 7 — but using the rule to keep traces impedance the same
3 6 47K
1l Vs vdd ' ST %0 ST 50
4 B 1 1 0 0
CLK+ CLK- c36 1 0 0 1
SI570 100nF 0 0 1 1
0 1 1 0
= RX clock TX clock
R18
100
C42
|
"
100nF
U1l
Lo cp1 vee 4
L 2. p1 cp2 |22
3ol cp1 D2 (12
L 4. spt o7 ) = S —
1 1N 2 2N JC CLK1 5) 10
? oQ (? (13 e e el SD2
1 0 1 0 JC_CLK2 6 9 JC_CLK3
0 [ 1 [ 1 [0 QL Q2
0 1 0 1 7 8 JC CLK4
Johnson counter states | Vss an
PO74G74A
mcHF QRP Transceiver RF board ) K Atanassov
Local Oscillator MONKA
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1 2 ‘ 3 4
L13 L17 L21
C45 2.4uH C49 3uH C53 2.4uH C57 vee svl R31 ——27 EXT P
470 T37-2-24T 1.2nF T37-2-27T 1.2nF T37-2-24T 470 =M1 —
0.315mm wire 0.315mm wire 0.315mm wire R32 ——27 EXT M
= = = = R33 —27 INT P
GND GND GND GND 5 —
................................................................... 80m LPF R34 —27 INT M
—
L14 L18 L22
=
C46  1.4uH 1.7uH 1.4uH C58 — K4
270 T37-2-19T C50  T37-2-21T C54  T37-2-19T 270 Z| 8 z K3
0.315mm wire 680  0.315mm wire 680  0.315mm wire : = ;‘ EXT M 8
1 -
—= — — — N . |LLExTe
[]526 GND GND GND GND Jom LoF 457 , .
K2 7 | e AT . 42(:/0—_0 | 5 R27 ,
L 6 o 5, ! 2
i | o2 L15 L19 L23 Lob
6 i g2 - A - A - A - 7
= 3 ot 4 0.58uH 0.78uH 0.58uH GOKU-2FY 3DC 2
I P B -58u -78u -58u G6KU-2FY 3DC
3 l C47  T37-2-12T C51  T37-2-14T C55  T37-2-12T C59
: o4 INTP1 | | 180 0.315mm wire 390  0.315mm wire 390  0.315mmwire | 180
1
EXTP 1 [, 8 INT M = = = =
- GND GND GND GND o
8 EXT M GBKU-2FY 3DC | [ 20/30m LPF A2 A0/AL K1/K3(State) K2/K4(State) |
_ L L/L -+ (Reset) ++ (NC)
GBKU-2FY 3DC L H/L +- (Set) ++ (NC)
L L/H ++ (NC) -+ (Reset)
: VN : eI VN R N L H/H ++ (NC) (5ol
H X/X ++ (NC) ++ (NC)
OZGUH 032LIH OZGUH .............................................
GND . C48 T37-2-8T C52 T37-2-9T C56 T37-2-8T C60 Notes
= : 100pF 0.315mm wire 220pF 0.315mm wire 220pF 0.315mm wire | 100pF - coils in parallel, so use 5V instead of 3V
o - 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 o - switching occurs because of open/close voltage difference
308 m 50000 0060aEAa0080006080Ea0080008080E080808000800080808a00 15/17/12/10m LPF. - BAND2 is the output enable pin, active LOW
V14 - - - I e LR AR
EXT P 1 Yo Vee 16 VCC_5V all filter caps 100V, if you're modding for more than 5W, please replace with 200V
R28
EXIM 24y A0 L2 — BANDO >
R29
INr? & Y2 Al el ._,o BAND1 >
R30
INTM 4y A2 22 - BANDZ >
2 Y4 A3 12
6 11
e e cel c62 c63
7 Y6 V8 10 ——100nF ——=100nF ——=100nF
8 vss v7 22—
SN74LS145D
= = = = = mcHF QRP Transceiver RF board ) K Atanassov
GND GND  GND GND GND Lowpass filters MONKA
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rf_txquad.SchDoc
IN_I
IN

rf_lo.SchDoc

rf_conn.SchDoc

TX Quad pream

rf_txmix.SchDoc

Local Oscillator

rf_rxd.SchDoc

Ul board interface

OuT 1
ouT

IN |
IN

PTT 5V
PTT N5V

ANT RX ON
ANT TX ON

SDA
SCL

PWR FWD
PWR RET

PA BIAS

BANDO

BAND1

BAND2

ANT

All jumpers installed by default, remove selectively to bypass modules during testing

TX Mixer

RX Detector

rf_bpf.SchDoc

PTT_N5V

BANDO

BAND1
PTT 5V
PTT_N5V

ANT_RX ON
ANT_TX ON

PWR FWD
PWR RET

rf_trsw.SchDoc

rf_swrmet.SchDoc

Bandpass filters

Antenna Switchin

PTT 5V

rf_txpreamp.SchDoc TX Preamp

rf_txpa.SchDoc

TX Power Amplifier

PTT N5V

PA BIAS

SWR/Power meter

rf_Ipf.SchDoc

Lowpass filters

mcHF QRP Transceiver RF board

Modules interconnect

Date:

23/11/2018 Revision: 0.6.1
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1 2 3 4
GND
OUT | >
c67
——100nF { OUTQ >
. u15 |:|R46 GND R47
RXD A5V 100 PTT 5V OE1 Vee 18 Jvee sv 100 = 100
|| C76a ot RX CLK P L s1 OE2 12
GND: |—| |— T1 1
E . 1 — 184 et 50 kit RX CLK N L __fggnF |
C65 R41 et 13
OND | [|—] 2000 6 100 ) 183 o B4 = R4S c70 RXD_ASV T[I] R48
| 182 et o 283 ka2 2.2k 390 2.2k
2 _QSD _BIAS et 11 C74
I:LI‘?SG c LBS o= A |5 u16 390
SOS 1A o— 2B1 & R43 & OutA V+ 8
4 |e 100
Vss 2A < - 2 InA- outB L
o CX20743NL — SN74CBT3253C cos 3.0 InA+ InB- |8 |
[ RX_QSD_IN e BFRO3A R42 22nF 4y e ket
100 100V/NPO . nB+ =
=3 OPA2350UA
i GND —
R37 R38 R39 =3 GND
15K 10 10 GND QSD_BIAS
R44
C66 100
100nF ) —
1 1.
= = = ga,
GND GND GND 22nF
100V/NPO
GND
RFC1
RXD_A5V PN vee sv
47uH
R49
1K
QSD_BIAS _
[ RX CLK N R51 ——100 RX CLK N L MODE] OE [ s1 S0 Switches Phases
— RX | 0 0 0 1B1 270 C75 +CT76 c77
[ RX CLK P R52 ——100 RX CLK P L RX | 0 0 1 2B2 0 ——100nF 10uF RS0 ——100nF
— RX | 0 1 1 1B4 90 1K
PTT 5V RX | 0 1 0 2B3 180
[PTT 5V X 1 X X All Open :
_L_
GND
R51,R52 - damping resistors, as LO divider and mixer on diff power rails
could be replaced with jumpers if one feels they are not needed
mcHF QRP Transceiver RF board K Atanassov
RX Detector MONKA
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2 3 4
GND
[ LPF OUT HOIERES -
= T2

FT50-43 10:1 ratio DS1 static protection, could be skipped
0.45mm wire 16/30HB  if not planning to fly kite antennas
1T with coax, check mod docs rated for 90V, suitable for upto 8-10W

T3 A

FT50-43 10:1 ratic —__~__®_ =

0.45mm wire GND
1T with coax, check mod docs R61 47
GND-I” —} o —} “I-GND
R57 47
D5 D6
PMEG6010CEH W PMEG6010CEH
|| ||
[Tcs2 ITcss
2.2uF 2.2uF
|
2.2k R62 2.2k
RFC10
{_PWR_FWD Y
47uH RFC11
{_PWR_RET 5
5 47uH
............ Forward/Return:
mcHF QRP Transceiver RF board K Atanassov
SWR/PWR Meter MONKA
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1 3 4
"""""""""""" R53 220 CBOI
— ||
[ ANT TX_ON =3 1 |||-GND
[ ANT RX_ON 2 H “I-GND 100nF
............... TR switching 100nF
RFC2 RFC3
47uH 47uH
C78 D3 cs1
rom out in to S
[ TX_PA OUT fromIEAouL/EREN H H BRE RX_ANT >
1nF MA4P7102F 100nF
MA4P7102F
GND
....... all switch caps 100V, if you're modding for more than 5W, please replace with 200V~ :
mcHF QRP Transceiver RF board Antenna Switching K Atanassov
MONKA
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2 3 4
u17
IR ISS VAR 1! oE1 vee 18 2 jvce_sv
[ TXEQ — TXCLKNL 2| o oF2 18 ce8
R63 C84 100nF
47 22nF 3 14 TX CLK P L
-
100V/NPO 14— S0
= 4 13 =
GND 183 —o = 22 GND
‘ % 182 —0” o o— 2B3 [i2
TXE 180 r +—e— ! 0 _ v e e
— 6 . 11 3 dBm max here, to
R64 —L085 181 o— B2 prevent mixer overload!:
47 22nF 7 10
100V/NPO s o= 2Bl = |
= 8 | 9 I
GND J_— Vss 2A <> |
TXE 0 — L SN74CBT3253C . |
R65 J—cge GND ° { TXMIX>
47 22nF
100V/NPO
GND
[ TXE 270 — ! 5
R66 C87
47 22nF 1 =
100V/NPO CX2074NLGND
GND
RFC4 R70 :
[ TX CLK P R71—00 TX CLK P L vce_svi : m—:l—- :
u 2.2k .
[ TX CLK N R72 ——100 TX CLK N L C89| C9| 4+ ?65)(
[ PTT N5V PTT N5V 100nF 10uF :
GND GND GND
R71,R72 - damping resistors, as LO divider and mixer on diff power rails . QSEbias . . .. .. .. . ..
could be replaced with jumpers if one feels they are not needed
MODE | OE S1 S0 Switches Phases
X 0 0 0 1B1/2B1 180/0
X 0 0 1 2B2/1B2 90/270
X 0 1 1 1B4/2B4 0/180
X 0 1 0 2B3/1B3 270/90
RX 1 X X All Open
mcHF QRP Transceiver RF board ) K Atanassov
TX Mixer MONKA
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1 2 3 4
VCC_12v C105
approx 35dBm amplification of this stage + 10uF |
| Lo ||,
GND
[ |
C104
100nF
R73 RFC8
s R83a 0.45mm wire
22k RhE 10 BN43-2402 1T choke
47uH Optional
Co1
T C106 100nF
[ Q3 ——C97 3 )
1 DXT3150 100nF °
6 BN43-202
P SEATIN 2T bifilar transformer . |I'GND
0.45mm wire 4
47 I:];em []577 R78 GND"l [ 4 C106a 22uF16V
.2k 7 7
4 |e C99 J T6
|| < Q5 1 17
C94 i |—] RD16HHF1 o G
= 47nF 100nF
GND 1 1 ——C98 R81 )
Custom BN43-2402 =3 = = 100nF o0
check mod docs C92 GND GND GND =
RFC6 GND
2
4
47uH [ TX_PA_OUT >
100nF . o TX_PA_OUT
R82
4 220
[ PTT 5V 1 e 8XT3150 C100 J )H
——C94a R75 2.2k || < Q6
100nF Il | RD16HHF1 3 5
100nF BN43-202 transformer
= check mod docs —_
GND []576 []579 R80 GND
2k 7 o/ REC7 (flOl GED
GND
47uH | I
C95 R83b 100nF
47nF
1 _ I:IlK |I' CIID all PA caps 100V, if you're modding for more than 5W, please replace with 200V
= = = +
GND GND GND IC96 | [22uF
tev—|IeNo GND
+ _—
VCC_8Vv IC96a | [22uF |I-GND
16V
uis ——C102
i 100nF
_ available only when powered on g Vin Vout é active low
37 GND GND — PTT_N5V ]
GND GND
C93 4 ; 5
100nF Adj Inh from DAC PA BIAS ‘
LM2931CDG =
——C103
= = = 100nF
GND GND GND
R83 2.2k -
— GND
—
mcHF QRP Transceiver RF board . K Atanassov
TX Power Amplifier MONKA
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3 4
" el finited i 105 via biasing resisior Ri02
R102
’ 2 1 jvce_sv
l 7
+C115
Cl14
100nF doub
GND GND
RFC12
47uH
U20 HMC482ST89E
C113 C116
\TX PRE_IN ] IN D ouT I TX PA IN >
100nF [a) 100nF
=4
(0]
Could skip installing this cap, but would o
be a trouble if bypassing the module
GND
mcHF QRP Transceiver RF board K Atanassov
TX RF preamp MONKA
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C109
1 __0deg
C107a || TXEO >
——R88 Il 10uF
R86—— —T0k ]
10k (C107 u19 100pF
(L00pF Outl Out4 14 C110
e
R84 —— 13 —R90 | | 180 deg :
IN_| 0K Inl- In4- 0K ] TXE_180
In1+ g+ 22— Lo
TX_OA BIAS SC_A5V Yl Vss |11 |I-GND TX_OA BIAS
In2+ In3+ <110—
IN Q R85 —— In2- I3 K2 R9L c111
10k —— 10k 2
. | = [ TXE 270 >
0 out2 out3 || TXE_270
R87 [L0OpF TLV2464CD C108a 10uF
10k = ——R89 Il
—TTok (] Gk
100pF I | 90 deg R0
10uF
VCC 5V
RFC9
47uH
C129
SC_A5V H “I-GND
100nF
R100
2k
TX_OA BIAS
C126 c127 "
=L100nF =L100nF £128

R101
10uF I:IZ.ZK

mcHF QRP Transceiver RF board
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