1 2 3 4
C19
c3 clit Ls 100nF
|| || A ||
Il ] 4.7uH Il
| €25 100nF 680 | 26
. c7 L9 Cl15
GID '||| I I Jvee sv L1 =—15aF 22uH =—151F GID '||| I I fvee.s
Ul 100nF 2.2uH u2 100nF
PIT 1| o Vee |16 GND PTT L oE1 Vee |16
BNDI 2 15 PTT N BNDI 2 15 PTT N
! OF2 —=—m— TEPE 20 e s ! OF2 2
3] 1B4 ~ S0 |14 BNDO clzla (|:|12 L6 IOOnF” 3] 1B4 ~ S0 L14_BNDO
L 4 B3 —o~ o— 2B4 [l ll(!OnF 3'9'0 22uH I 4] 1B3 —o” o— 2B4 Kl
5 ~ 12 cs L10 Cl6 5 - 12
B2 o= 2 L2 =—=820 1uH =L B2 = aAx
bel 1B1 —0~ o— 22 [l Ll GND bef 1Bl —o~ o— 232 |l
il Lot 1A o— 281 il = B e Toia o— 281 (il
8 B2 40m BPF c21 8 B4
Vss 2A Cs c13 L 100nF Vss 2A
SN74CBT3253C Il Il A | SN74CBT3253C
1] 1] luH |
= 100nF 180 =
GND L1 GND
L3 f— ) 0.47uH —Cl17 C23 C24
cl @ 0.47ull 390 390 —=—100nF —=—100nF
100nF ——100nF GND
RX path input
20/30m BPF C22 TX path output
- c6 Cl4 L8 100nF
AN . || || A ||
Mo U ! S
n
: { TXPAIN
TX MIX R2 0 TX path input L12 1D 1A Y
L4 ==C10 0.33uH —l RX path output R4 5 RX 0SB TN
0.33uH 180 180
GND
GI:ID —
= . C2a BNDO
T3/T7/12/10m BPF GND | T00nF
all filter caps 100V, RS
. C2b__ BNDI BNDO R o
GND| I o L1 BANDO \
MODE] OEL] OE2] SI | SO | Switches Filter BNDI R6_, BANDI l
TX 1 0 0 0 2B1 20/30m IIT
TX | 1 0 0 1 2B2 40m GND-|| [C2c _ PTT PTT R7 o FIT SV l
GND,|| @ 59 X | 1 0 1 0 2B3 15-10m [ToonF e
VL TX | 1 0 1 1 2B4 30m PTT N R8 o S
RX | 0 1 0 0 1B1 20/30m —
RX | 0 1 0 1 B2 40m . C2d __PIT N
GND|
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
RI13 15K P1
Power supply U3 LM2941CT vee 12VI — . ADCI e gND o 1
= — xciter Q in
11 FC68148S ~ N1 Exciter L in :
1 n = 14 C31 OUT Q Demod Q out
—1 3 E % A 5 9K 10nF | OUT I Demod I out ;‘
A2 ] £ z GND
12V Connector ||I VCC 12V <o e =209 ' || g
== == PA BIAS DACI1
8 Fl i R R I PWR RET ADC3 g
MCI12CT . Ivee PWR FWD ADC2
Fuse ; INCCasY ADCI ADCI 10
1yl P DAH Paddlc Dah 5
56K + C30 D2 P_DIT Paddle Dit 13
11 ! 16V PTT 3V PTT On 14
1K 22uF PowerDown 15
BANDO BANDO 16
9 1 BANDI BANDI e
15K — —_ —_ BAND2 BAND2 18
+ C27 ND GND GND Power Button 19
A —— 00F 2.6V when off 20
D1 25V o1
PMEG6010CEH BATS4A 2
10 SCL SCL
TK = SDA SDA gi
GND 25
I R A o MCU 3V Supply %
E—— = 12 MX-387GL C33 = 0 ~ ol Soft controlled 3V Supply
GND GND GND RISd& 1nF P DIT ] ~ vee svl MecEM Soft controlled 5V Supply g;
v = § 034 el vee syl Soft controlled 8V Supply 5
P DAH z z = GND %0
U4 MC7805BTG Paddles R15¢ 100 . ——
p———— i ]
VCC_8V Vin  Vout 1VCC_5V InF Ul Board Interface
GND +oog €28a=—C29% P2
Cas = 1nF InF ) BNC 13-60-2 DGZ T
u Paddles socket -
= = Antenna
_ _ Close to P1
—_ SCL
VCC 5V SDA SSS/I;
U5 KA78RM33RTF
[ o | IN 1
VCC75V|— Vin  Vout 1VCC_3V ||| 34 N O HI\IN 1
GND +C29 100nF
u7 OuT Q
L ANT TX ON 1 % Vee 14 OUT 1 O(;JJT(; }
—_ —_ 2 13 PTT 5V PWR FWD
1A 4y — FWRRET Pl}yvl} F}:;/EJ% |
ANT RX ON 3 12
15 x PA BIAS
4 11 PTT N5V LA\ IELLNS
2Y 4A
Lt |—|100 P DAH 5 10 BANDO
2A 3Y BANDO
_L PIT 3V BANDA BANDI
(CEEL: 5 2B 3B 2 BAND2 BAND2
InF PTT 3V
== == — PTT N5V 7] 8 PTT N5V
BMX387GL | C33a = '—' VES o PTT 5V LRy
PTT 5V
—o— InF U6 R15a 1 74HCTO02
N H : 4.7K = TR Swith ANT RX ON AN
I j {f witching ANT TX ON NETAGN
ACC 4 1 §
—|VCC 5V .
ISPRIRSH Qla - RF Control and audio
RIDRUKS NDS356AP
= mcHF QRP Transceiver RF board K Atanassov
Accessory - ext PA PTT control UI board interface and power MONKA
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3 4
R16 100
SDA LT
SCL -
R17 100
C38 C39
| |
.|| I I ||.
10pF 10pF
Optional filtering for RF
Close to U8 pins !!!
C35 Bridge U8 and U10 tops with a piece of alu or copper |II
10nF . U8 ) R20
t NC SCL
R21 47K Vo R22
2 OE SDA 7 — JC CLK4 == RX CLK N RX CLK N
3 6 4.7K 0
I|| { Vss Vdd ' |—||I'
~ R23 ~
4 CLK+ CLK- 5 36 X ulo JC CLKI1 = RX CLK P RX CLK P
SI1570 100nF ——> SDA vdd '—'0
I: 2ol SCLK A0
= Sy, R24 ~
3 Alert Al JC CLK3 —= TX CLK P TX CLK P
0
18 4
|:|1R00 GND A2 1 s
MCP9801 — JC CLK2 == TX CLK N TX CLK N
0
Clock lines are 90 deg diff, not 180
but using the rule to keep traces impedance the same
C42
| ||,
| S0 St S0
100nF 1 0 0
0 0 1
Ull 0 1 1
1 CD1 Vcee 1 Tchloc D
L2 b cp2
o0 cp1 D2
L4 sp P2
1 IN 2 2N JC CLKI1 5
o LA —tia
1 0 1 0 JC CLK2 6 JC CLK3
o T 1 T1 T%o QU Q@
0 1 0 1 7 JC CLK4
Johnson counter states ks @
SN74AC74DR

mcHF QRP Transceiver RF board
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1 2 ‘ 3
L13 L17 L21
- Y Y Y o Y Y Y\ - Y Y Y\ -
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 =PV —
TX PA OUT 0.315mm wire 0.315mm wire 0.315mm wire R32 —27 EXT M
= = = = R33 —27 INT P
GND GND GND GND —
80m LPF R34 —27 INT M
1
L14 L18 L22
=
C46  1.4uH 1.7uH 1.4uH C58 o K4
270  T37-2-19T C50  T37-2-21T C54  T37-2-19T —=270 ZL8 Z K3
0.315mm wire 680  0.315mm wire 680 0.315mm wire - : EXT M 8
1 —
= = = = + . LLExT P
[]5(26 GND GND GND GND - 4 of X L5
K2 4 y oI R27
) J ANT MET
6 5 2
KI5 ros °l 6
I o L15 L19 L23 J
._0/6 i I o2 - 2228 - Y - A - 7
| o3 ot 0.58uH 0.78uH 0.58uH OOKU-2FY 3DC :
! lo—4— o /ou -0 G6KU-2FY 3DC
13 i C47  T372- 12T C51  T37-2- 14T €55 T37-2- 12T =—=C59
: il INTPL [, 180 0.315mm wire 390 0.315mm wire 390 0.315mm wire 180
1
EXTP 1 [ 8 INT M = = = =
- GND GND GND GND
8 EXTM G6KU-2FY 3DC 20/30m LPF A2 A0/A1 K1/K3(State) K2/K4(State
= IL, L/L -+ (Reset) ++ (NC)
G6KU-2FY 3DC L H/L +- (Set) ++ (NC)
1L, L/H ++ (NC) -+ (Reset)
- #%?‘Y‘Y'\ - %‘%2‘\(‘\(‘\ - %‘%Ar"w\ . L H/H ++ (NC) +- (Set)
H X/X ++ (NC) ++ (NC)
0.26uH 0.32uH 0.26uH
GND C48 T37-2-8T C52 T37-2-9T Cs6 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
- 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
15/17/12/10m LPF - BAND?2 is the output enable pin, active LOW
Ul4
EXTP 1 Yo Vee | 16 VCC 5V all filter caps 100V, if you're modding for more than 5W, please replace with 200V
R28
EAIeMEE Y1 A0 L 1 F BANDO )
R29
INTREESE Y2 Al L BANDI )
R30
INTM_4_ vs A2 13 — BAND2 >
S va A3 o2
6 11
& 2 cel ce2 ce63
74 ve v8 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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SDA
SCL
TX Mixer
rf txmix.SchDoc
IXEO__ \— TXE 0 TX_MIX <
TXE 90
== TXE 90
TXE_180
TXE 270 P xE180
12220 ™ TXE 270
TX CLK P <}
PIT NSV pTT N5V TX CLK N <
RX_ANT
TX_MIX
BANDO
BANDI
PTT 5V.
PTT N5V
Lowpass filters
rf_Ipf.SchDoc
IX PA OUL— 1x pA OUT ANT MET <}
BAND2 | DAND!
BARD: ™ BAND2
Antenna Switching
rf trsw.SchDoc
SPAOULS X _pA_OUT ANT <)
ANL MEL ™ ANT MET RX_ANT <
AN RX O (™ ANT_RX_ON
AL 12 ON ™ ANT TX ON
PR
AR REL T PWR RET

Local Oscillator

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

TX Quad preamp

T

SH41 SH45

|-|_-' IST1|—142 ISTJI—143 IST1|-144 T

Nothing to install, just to prevent compilier errors!

rf lo.SchDoc rf txquad.SchDoc
> SDA RX CLK N (O—RX CLE D R GRS TXE 0 CO—REL
X > SCL RX_CLK P 2 LO IN_Q TXE 90 < r—or—o
TXE 180
TXE_180 < r—r—r—
-~ TXE 270
TXE 270 { ————
TX CLK P -
X LK P S TX CLk N
TX _CLK N { p————r
RX Detector
rf rxd.SchDoc Ul board interface and power
TX MIX RX QSD IN OUT 1 rf conn.SchDoc
—— K> RX_QSD_IN O%L_JFT_I OOUT OUT 1
Q C>¢ WO OUT I
OUTQ ™= out q
IN 1
~ ~ —< >IN 1
TX CLK P PTT 5V RX CLK N IN Q =
TX CLK N K PTT_SV IEXX—%]I“};—P S RX CLK P INL©
- PTT 5V
PTT N5V K= PTT_SV
Bandpass filters K PTT_N5V
rf bpf.SchDoc ANT RX ON
TX PA IN ANT TX ON K= ANT_RX ON
K> RX_ANT TX PA_IN O—RX SD IN ———=—=——"> ANT_TX ON
> TX_MIX RX_QSD_IN @J— SDA
S > SDA
X > SCL
> BANDO
> BANDI %@ PWR_FWD
—= == < PWR RET
> PTT_5V
> PTT N5V DA BIAS \— pA BIAS
TX Power Amplifier BANDO
rf txpa.SchDoc BANDI 8 gﬁgg(l)
M MO TX_P A_IN TX_PA_OUT Ow MO BAND2
PTT N5V AM——O ant
PA BIAS K= PTTNSV PTT 5V
L =8 O PA BIAS PTT 5V _r—+—
SHI  SH2 H3 SH4 SH5 SH6 SH7 SH8 SH9 SHIO
T T 7T 7T T T
ANT
RX ANT SH11 SHI12 SHI3 SHI14 SH15 SHI16 SHI17 SHI8 SH19 SH20
g
SH21 SH22 SH23 SH24 SH25 SH26 SH27 SH28 SH29 SH30
SH31 SH32 SH33 SH34 SH35 SH36 SH37 SH38 SH39 SH40

mcHF QRP Transceiver RF board
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~

RX_QSD IN

RX CLK N
RX CLK P

PTT 5V

GND
OUT I >
Co7
I L ourQ >
RXD A5V — 100nF our ©
1
R35 uis |:|R46 GND R47
100 PTT 5V OEI Vee 16 : |vee sv 100 = 100
| €65 RXCLK P L | s1 OF2 k3
GND | T1 i
1 — o 14 RX CLK N L —C72 )
100nF o - ) S — 100nF
R41 o ¢ 13
6 100 i E = a3 ng R4S 70 RXD A5V R4S
B2 o ¢ o— 2B3 12 2.2k 390 2.2k
2 QSD BIAS o ¢ 11 C74
o 1B1 o— 2B2 Ule 390
10 R43 1 8
R36 4 o 1A o0— 2Bl <— 100 ———< OutA V+
47K Vss 24 K ' 2o) TnA- OouB L
Va 3 SN74CBT3253C 68 3 InA+ InB- 6
CX2074NL
Na BFR93A R42 22nF 41y Bt 2
100 100V/NPO . "
= OPA2350UA
1 GND =
37 R38 39 = GND
1.5K 10 10 GND QSD BIAS
R44
C66 100
100nF _ —
1 1
= = = C69
GND GND GND 22nF
Optional 100V/NPO
GND
RFC1
RXD A5V NW\—'VCC sy
47uH -
49
1K
QSD BIAS
R51 ——100 RX CLK N L IMODE | OE S1 S0 Switches Phases
— RX [ 0 0 0 1B1 270 C75 +C76 Cc77
R52 ——100 RX CLK P L RX 0 0 1 2B2 0 ——100nF 10uF 50 ——100nF
= RX | 0 1 1 B4 90 " 1K
PTT 5V RX 0 1 0 2B3 180
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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1 2 3 4
R53 220 C80
ANT TX ON 1 | |||-GND
R C79 |
ANTRX ON — I I “I N 100nF/100V
TR switching; R54 3.9K 100nF/100V
RFC2 RFC3
47uH 47uH
C78 D3 C81
TX PA OUT from PA out/LPF in I I I I to BPFs X ANT
InF/100V MA4P7102F 100nF/100V
MA4P7102F
B GND
all switch caps 100V, if you're modding for more than SW, please replace with 200V
GND
ANT MET ICIECES ANT
O~ T2
D 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 ratio ~__® _
0.45mm wire GND
1T with coax, check mod docs R61 47 |
3 —1 = —1 3
. (,ND-||| —1 oD —1 |||-(,ND
R57 47
D5 D6
PMEG6010CEH W PMEGG6010CEH
|| ||
ITcs2 |TC83
2.2uF 2.2uF
| — | | p— |
2.2k R62 2.2k
RS55 0 RFC10
{_PWR FWD piin:
R56 0 u RFCI11
{_PWR RET
D 47uH
Forward/Return
mcHF QRP Transceiver RF board Antenna Switching K Atanassov
MONKA
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2 3 4
U17
LA NeNY ) L ORI Voo 10 . [vee sv
1
[ TXEO —1 IXCIKNL 2] OB 115 cs8
R63 C84 100nF
47 22nF 3 ~ 14 TX CLK P L
100V/NPO L2 0
= 4 13 =
e 1B3 —0~ o o— 2B4 T
‘ el 1B2 —0” o o— 2B3 Ki2
TXE 180
R6a R be) 181 —0~ o o— 282 ald
22nF
Y 100V/NPO L 14 o— 281 (i -
= s | 2 2
GND J_— Vss 2A
[ TXE 9 — L SN74CBT3253C y
R65 —LC86 GND o L2CAID
47 22nF
100V/NPO
GND
[ TXE 270 I o
R66 C87
47 22nF — L[® —=
100V/NPO — CX2074NLGND
= R68
GND 47
X CIR P R0 TX CLK P L MODE| OE [ SI_| S0 | Switches Phascs ) R0, RN , vee sy
— X | 0 0 0 1B1/2B1 180/0 o 47uH IV
[ TX CLK N R72 ——100 TX CLK N L TX _|_0 0 1 2B2/1B2. 90/270 69 C89 +C90
TX 1 1 1B4/2B4 1 100nF
= 0 472 0/180 2k 0 i
[ PTT NV PTT N5V TX | 0 1 0 2B3/1B3 270/90 u
RX 1 X X All Open
GND GND GND
R71,R72 - damping resistors, as LO divider and mixer on diff power rails QSE bias
could be replaced with jumpers if one feels they are not needed
mcHF QRP Transceiver RF board . K Atanassov
TX Mixer MONKA
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1 2 3 4
VCC_ 12V C105
+ LouF/16V
| |
|- ||I-GND
C104
100nF/100V
RIS RFCS
CHT R83a 0.45mm wire
22k 15vpp . RESS 10 BN43-2402 1T choke
470H Optional
C91
T | C106  100nF/100V
) Q3 —_—C97 1 3 )
100nE/100V DXT3150 100nF/100V °
6 BN43-202
[ TXPAIN -
IDX D I 2T bifilar transformer |I'GND
. +
0.45mm wire
4T |I-anp [}(74 []577 78 G| ! 2 4 Cl06a 22uF 16V
2k 7 7
4 le C99 J T6
|| [— Qs 1 17
C94 I | RDI16HHF1 q
= 470F 100nE/100V
GND 1 _ —=—C98 81 )
Custom BN43-2402 - == == 100nF/100V 20
check mod docs C92 GND GND GND REC6 _
15Vpp GND >
47uH [ TX PA OUT >
100nF/100V v oo 1D 122 QU
82
— Q4 20
[ _PTT 5V LT Ra DXT3150 C100 J )
——C%a R75 2.2k | Q6
100nF/100V I | RDI16HHF1 3 5
100nF/100V BN43-202 transformer ——
_ check mod docs _
GND []?76 []579 80 GND
2k 7 7 REC7 C|101 GED
GND
47uH | I
C95 RS3b 100nF/100V
47nF
I ] I:IIK |II GID all PA caps 100V, if you're modding for more than 5W, please replace with 200V
GND GND  GND (6™ |22uF S
16V GND
- + =
VCC 8V C96a %2[\1}}: ||' GND
Ul8 ——C102
. available only when powered on g Vin Vout (1, 100nF/100V el
$— GND GND — 4clve oW PTT N5V |
€93 2 GId\{D GN?1 3
100nF/100V Adj I from DAC .
LM2931CDG
1 1 ——Cl103
e e = 100nE/100V
GND GND GND
R83 2.2k —_
— GND
T
mcHF QRP Transceiver RF board . K Atanassov
TX Power Amplifier MONKA
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2 3 4
S R92 15K U20
I I 0 deg [ 1 L Gain Gain 2 ICOIUIS
a
86—— '—'1(?1? our 2ot In- Bypass <. } } “I'GND
10k [C107 U19 R93 —— M vs L6
100pF 1 14 2.2k —
———=< Outl Out4 C110 4 5 +I 1 8Vpp
{ TXEO >
T R84 —— 2] 1 ! —R9%0 1 | 180 deg GND Vout il TXE 0
T0k —— 0k ] LM386M-1 Cl14
3o Ini+ Ind+ 12 10uF 100uF
TX OA BIAS SC A5V 4. i |0 “I-GND TX OA BIAS Ros 15k .
RIS In3+ 10 e e I L Gain Gain 8 1C01ull§
a
IN Q II{éSkS 6 In2- In3- 2 1(?1(1 1 Cl11 2 In- Bypass z I I I||-GND
+
g L ou2 ou =2 { { 270 deg e 3o I+ vs 2
a
87 |100pF TLV2464CD 10uF 4 5 |l 8Vpp
1 GND Vout TXE 180 >
10k =— —R89 [N
—0k SAIb) LM386M-1 Cl16
| | 90 deg 100uF
11
10uF
R96 15K U22
s e I L Gain Gt [ ?Olullz
2 7 1 [y, o~
In- Bypass 11 |||'(1ND
5317( 1 8 In+ Vs o
a
T 5T 41 GND Vout = H 8Vpp IxE 270 >
= LM386M-1 c118
GND 100uF
RFCY
47uH
R98 15K U23
C129 L1 " Gain Gain i
+
SC ASV H I||.GND 2o In- Bypass |<. { { |||-GND
100nF R99 —— 3 6
In+ Vs
[ﬁ{lzio 2 4 5 1 8V
: GND Vout || Pl_TXE 90 >
= LM386M-1 C120
TX OA BIAS GND 100uF
C126 c127 "
——100nF ——100nF ICOIZE 101
u 2k VCC 8V
cl21 cl122 C123 Cl124 ST
1 100nF  —=—=100nF —100nF ==1000F = oo
GND
GND
mcHF QRP Transceiver RF board K Atanassov
TX Quad preamp MONKA
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