@E@E’) QCX+ CW Transceiver

D1
(F7 AN IDBREVI-ONEZ 28ICHTTHD ET)

The “QCX+": SV JILNVF HEHEES WCW RS> —N—
RRET F1 X2 MRAE, AT X S
lambic ¥—¥—, WSPRE—-JYE—F. BICZH- - -
Designed and produced by QRP Labs, 2017-2020

eeeeeeee

Kayar

pictured with:
Heil Sound Pro Set 3 headphones https://heilsound.com/products/pro-set-3/
and
Palm Radio pico paddle http://palm-radio.de

AE

L B I oovvvor s 4
P I S TP PPP PP 6
B HHAILT  ~ I A R T A e 12
L1 BBEL BB oo 18

1
QRP Lk QCX+ assembly Rev 1.04


https://heilsound.com/products/pro-set-3/
http://palm-radio.de/

3.2 R T U R Tl DR E T D A T oottt ettt e et e e e e et e e e e e e e e e e e eeans 19

3.31C2 FHY 79 N ODEUD AT oottt ettt ettt e ettt 25
3.4 DIP IC (IC3, IC5~10) DHLD AT 1o eveeeeeeeeeeeee oot ee et ee et eeee s s e e eeeeeee e 26
3.5 TRTD 100NF (0.1UF, “104") F % XY ZDED T oo 27
3.6 2T D ATONF, “AT4" F 3 2% ZDEUD AT 1 ovoeeeeeeeeeeeeeeee ettt 28
3.7 2TD INF, “102” F 30 2% ZDEUD AT 1 ovoreeeeeeeeeeeeeeeeeeee ettt ee e ee e 28
3.8 2 TD 10NF, “103” F 4 2% ZDEUD AT 1 ovoveeeeeeeeoeeeeeeeeeeeeeee ettt e e 29
3.9 47NF, “473" F % 2SS ZDEUD FHT cooeeeeeeeeeeeeeeeeee ettt ettt 29
3.10 39nF. “393" F 4 2SZ ZDIEUD BT toovoeeeeeeeeeeeeeeeeeeee ettt 29
3.11 2.2NnF, €222 F 3 %S R DEUD AT 1 oveeeeeeeeeeeeeeeee ettt 30
3.12 33nF, “333” £ 3.3nF, “332" F 4 XY ZDED FHT oo 30
3.13 ¥ ¥ %X C25 ¥ C26 O D AT Low Pass Filter 9 kN9 22 B, 31
3.14 X v %> &X C27 ¥ C28 OHID {1 Low Pass Filter » RN Z 3B oo 32
3,15 F 4 %5 R C30 DEUD AT T 1veeeeeeeeeeeeeee e ettt e ettt e e et et ee e eees 33
3.16 F 4 %K C5 £ C8  DEUD AT T 1 oreeeeeeeeeeeeeeeeeeeeeee ettt e ettt ee e eeeeeeeens 34
3.17 ¥ %82 % 1uF, “105” C21 % €22 DEUD T civooeeeoeeeeeeeoeeceeeeeeeeeeeeeeeeeeeee e 35
3.18 F % X X 2.2UF, “225”  C3L DHLD AT oot 35
3.19 INALA8 KA F — R DHID AT oottt ettt ettt ee et ee e s eneeeeens 36
3.20 INS819 & A4 F — K D3 DHUD BT evveeeeeeeeeeeeeeee ettt e eee e e 36
3.21 20MHZ ZKEFEIRIE XTALL  DIUD BT cveeeeeeeeeeoeeeeeeeeeeeeeee ettt 37
3.22 27MHZ KEFEIRIE XTAL2 DI BT coeeeeeeeeeeeeeeeeeee ettt 37
323 XA YR=FRIZTARTD 10K BEHUZELUD ATUT B v 38
324 XA YER=RIZTRTD IKIEHIEEID AFT Bt 39
3.25 A4 YR FIZFARTD 33K EEHIREID AT B 39
3.26 TRTD 100Q  HEHTIZILD T B evovoeeeeeeeeeeeeeeeeeeee ettt e ettt eeee ettt eens 40
3.27 120KQ  HEHFIBELD AT B vttt ettt e ettt e et et e et en e 40
3.28 33KQ  HEITR AL D AT 1T B oottt e e e e e e et e e e e e e e e aaa 41
3.29 47KQ  HEHFIB LD FHIF B oottt ettt et e ettt ettt ee et enens 41
3.30 36KQ  HEHFIBELD FHF B oottt ettt ettt e ettt e ettt 42
3.31 AA VA= FIZ270Q HEHIRIUD T B vttt 42
3.32 1.2KQ FEHLRA2 I FHT B oottt ettt 43
3.33 150Q FEHLRAL  BHUD AT Bovoeeoeeeeeeeeeeeeeeeeeee ettt ettt eees 43
3.34 3.9KQ FEHLREL I FHT B vttt ettt 44
3.35 4.3KQ FEHLRLE I FHT B ettt ettt eees 44
3.36 5.1KQ  HEHT RLL  ZHUD ST B eovoeeeeeeeeeeeeeeeeeee e eee et ee et es e ee e e 45
3.37 750KQ  HEHLR35  ZHUDAFUT B vttt ee ettt et e enns 45
3.38500Q wIiFEx—Y bPUST— KT arsA—Z—OBD T e 46
3.3950K WL FR—> hUT— HEF22aYR—Z—DOBD T oo 46

2

QRP Lk QCX+ assembly Rev 1.04



340 2DODATUH A R T2 DHEID ATt 47

3.41 10uF F v 8> & (BEa YT UH) OEDMNT . 47
3.42 470uF ¥ x> & (BT UH) OHD T . 48
343 30pF PR —=F ¥ %2R CL DEID AT i 48
3.44 MPS751 F T 2P AZ Q6 DEUD AT coeeeieoeeeeeeeeee et 49
3.45 TRTDBS170 T VI AREHIDAIUT B 50
3.46 2x3-E ¥ in-circuit programming NEader..... ... v iiiii i 51
CR AR A Y ) R 51
348 7805 BELF 2L —&—IC1L DHID AT oo 52
R T N w I N I O e @€ Y < YR 52
RO N w O S I B S P R | L I Y L < YT 54
351 FEA RLL 2 L3 ZEWOTHID AT B 55
352 RF HHJTBNC TR 7 R DEUD AT it 56
3.5335mmM A7 LAY vy 7 X ZXOEDMIT i 56
3.54 Ny X—E 2 aiZ & |P3, P4, JP5 DEUD AT ciiviiiiieieiceeeeeeeeeeeeee e 57
355748y AYH—AR=Z (BEIZD) DEID T v 57

3

QRP Lk QCX+ assembly Rev 1.04



HAZESR :© by JKIEDS (Max Satoh)
BRI K 2HEEF I —VEELZ DB EEA, T TERIIEZZ W,

1. (&I

CDHERES I NANY F5 WCW k7 > —n—Fv» b, QCX+ (QRP Labs CW Xcvr +) @
CWMADODRES ZTEVET, ZOFY MCETRDITE ZXE~WHEEY A b THE T !
- EZ0pMHHL, 2 K— Kk, 10x13cm D@ e h DH 3 LR ERAL P R—Feaxrrx—
=t

WEDH{H 7 12 Y bRV R —F 2 LCD. IXTOHIENE 7 2> bR — FIZEN

X7 DWmE AN — R — VIR, A7 227 Y — 2 HIRIEAR

XEIRTEZS Y ZNUNTEF 80, 60. 40, 30. 20. 17m DWWIhh

X#) 3~5W o CW 1) (BB X 3)

X7-16V OHERALGE T

XClass E XV —7 > 7, bS5 RAX—I3KIEMHE - -« - e— bV ZRLTDH

X 7-element Low Pass Filter THIHINEST 2 Mgz

X¥—2V v 2 %2R L7 CW Zo~Ra—FHBR

X/ TD 50dB DAEY 4 RAY FF ¥ > Cralkie e 21268

X200Hz CW filter with no ringing

XSi5351A Synthesized VFO R —X VYV —xL > a—X =it k3 F2—=V7

X16x2 IN—Nv 254 b LCD Wi

KIlambic ¥—¥Y—3b AL —bF =iz 3, 77 —LVZT7INK

XCW Fa—&—, WEICHEBICER - U IARFIRMMEETaks V77T R b
XM iz S-X — & — %

Xl bicy 7z 4 Ar7ay 2 %FoR

XFull QSK/semi QSK {2 & 3i%ZEAAL v F > 7

XEBEE T V> b, VFOA/BZRZ7Y v b, RIT, &R CW E 7€y b
XaEn e 4 K b= R e 58

Xax2r 28 : "y —, 3.5m¥F—¥—T v v 7, 3.5mA7LA44¥E>, BNC RFilh
XWET 2 MEBFRERLRABY —, STty b7y T

X7 2 b3 © BIEGH RF AU —RX—&— RBPRAY R —, STFNT 2R —K—
Xe—are—F, HE CW,WSPREHDVR— b

XGPS 4 > & —7 2 — R, SBERPMF VT L —ay, FHIEM (WSPRE—2Y)
XCAT aybta—nA vy R —7x2—2R

X50W R —7>F%v b (XFay)

XEFHF > b (T ay)

XTCXO €Y 22— (X FTav)

X7n Iy ra—Yr— (FFay)

COCW b7 v >—N—0D#ANT, ¥, T A MY —NVERBEDD FEA

@R@ L.skE QCX+ assembly Rev 1.04



PR ACHE, AT A MERKELZYT. HA4FL, b2 —N—PRVRAT v I T
fificty b7y X TEET,  Fv M BHEN RFAT—RX—%— RBEBAY > X—,

STFINT 2RV =R =B EINTOT, TAY FRRMERIHLHET, Stz oxy
FOTEREHEHZ Z o L 2B LATOVERETZLHFLTOET ! Y50, ZOMALTHRE
ZEBHFEIBIALEZIV, ZUTHERINRIAIC B8, ERIE-TLEZIV, o
=27 NVOBFTRIFEHGTZHMCHHLTED 3., BAOH LOWIERE» S DI KDL A
CHEEERZIIE. ZoEDBRAVEREEIHRVEEE RV EEVES, SRR EREE
&, MEDHEHIZHD 5,

B2 7 VOBHDOETIX., bI7 U —n—, i 72 MEEORMEZFFNCEIR L TVE T,
BRICIETBRTEZ Do =T — V' adbh T,

AV TRIDZHIC. IOHRBZ T FTF—FRL Y b, QCX+ WebR—I%Z2F w7 LT

-3 A

QCX+ web page http://qrp-labs.com/qgcxp

BRIZHOBEIECELEAIE, P23 a2a—T4 YUV —2AZHHLTLEXN,
(http://grp-labs.com/qcxp ) &2 5742 ZWHABELYHIE. QRP Labs @ discussion forum
groups.io IZBMLUBEIZOVWTDOR v =T Z ML T W,

QRP Lk QCX+ assembly Rev 1.04


http://qrp-labs.com/qcxp%20
http://qrp-labs.com/qcxp

2. BmJ X b+

Resistors (all fixed resistors are 4-Watt, 1% tolerance)

Qty | Value Description Component numbers
4 100- Brown-black-black-black- R5,6,8,9
ohms brown
1 150- Brown-green-black-black- R41
ohms brown
2 270- Red-purple-black-black- R48, 50
ohms brown
11 | 1K Brown-black-black-brown- R3, 4, 19, 26, 37, 45, 49, 54, 55, 62, 63
brown
1 1.2K Brown-red-black-brown- R42
brown
13 | 3.3K Orange-orange-black-brown- | R12, 13, 15, 16, 20, 22, 23, 25, 44, 53,
brown 56,59, 65
1 3.9K Orange-white-black-brown- | R61
brown
1 4.3K Yellow-orange-black-brown- | R18
brown
1 5.1K Green-brown-black-brown- R11
brown
16 | 10K Brown-black-black-red- R1,2,7,10,14,21,34,36,39,40,46,51,52,5
brown 7,58,64
2 33K Orange-orange-black-red- R28, 29
brown
2 36K Orange-blue-black-red- R32, 33
brown
2 47K Yellow-purple-black-red- R30, 31
brown
3 120K Brown-red-black-orange- R38, 43, 60
brown
1 750K Purple-green-black-orange- | R35
brown
1 500- Multi-turn trimmer R27
ohm potentiometer
2 50K Multi-turn trimmer R17, 24
potentiometer
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5K Linear potentiometer R1 (Front panel)

22K Trimmer potentiometer R47

Capacitors (50V, Multi-layer Ceramic capacitors)

Qty | Value Description Component numbers

5 | 1nF Label “102” Cl4, 16, 18, 23, 33

2 2.2nF Label “222” C19, 20

1 3.3nF Label “332” C53

4 |10nF | Label “103" C4, 7,10, 42

1 33nF Label “333” C15

1 39nF Label “393” C17

Qty | Value Description Component numbers

2 47nF Label “473” C9, 13

16 |0.1uF | Label “104” C2, 3, 6, 12, 29, 32, 34-36, 39-41, 48-50,
52

S 0.47uF | Label “474” C11, 43-46

2 1uF Label “105” C21, 22

1 2.2uF Label “225” C31

3 10uF Electrolytic C37, 38, 51

2 470uF | Electrolytic C24, 47

1 30pF Ceramic trimmer capacitor | Cl

N FlF Y8 & YR (50V, 5% capacitors which must be COG/NPO type)
IR LEAY FHlDF » RS RTRMTT,  BOoPRRRIELDD LILELA, EWT
=l

80m

Qty | Value Description Component numbers
1 39pF Label “390” C5

1 22pF Label “220” C8

1 180pF Label “181” C30

2 470pF | Label “471" C27, 28

2 1200pF | Label “122” C25, 26

60m (C30 is two capacitors in parallel)

Qty | Value Description Component numbers
1 39pF Label “390” C5
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22pF Label “220”

C8

30pF Label “300”

C30 (C30 is two capacitors in parallel)

56pF Label “560”

C30 (C30 is two capacitors in parallel)

680pF Label “681"

C27, 28

NN | | = | =

1200pF | Label “122”

C25, 26

40m (no C8 capacitor)

Qty | Value Description Component numbers
1 39pF Label “390” C5

1 56pF Label “560” C30

2 270pF Label “271" C27, 28

2 680pF Label “681” C25, 26

30m (no C8 capacitor)

Qt | Value Description Component numbers
y

1 | 22pF Label “220” C5

1 | 30pF Label “300” C30

2 270pF Label “271" C27, 28

2 560pF Label “561” C25, 26

20m (no C5 or C8 capacitors)

Qt | Value Description Component numbers
y

1 30pF Label “300” C30

2 180pF Label “181" C27, 28

2 390pF Label “391” C25, 26

17m (no C5 or C8 capacitors)

Qt | Value Description Component numbers

y

1 30pF Label “300” C30

2 100pF Label “101" C27, 28

2 | 270pF Label “271” C25, 26

Semiconductors

Qty Description Component numbers
@R@ L.&kE QCX+ assembly Rev 1.04




5 1N4148 diode (small red glass body) D1,2,4,5,6
1 1N5819 diode (black plastic body) D3
1 Si5351A, 10-pin MSOP, pre-soldered to PCB IC1
1 ATmega328, 28-pin microcontroller IC2
1 74ACTOON, 14-pin quad NAND gate IC3
1 FST3253, 16-pin SOIC, pre-soldered to PCB IC4
6 LM4562, 8-pin dual op-amp IC5-10
1 7805, TO220 5V voltage regulator IC11
6 BS170 TO92 MOSFET Q1-5,7
1 MPS751 TO92 transistor Q6
Inductors
Qty Description Component numbers
1 T37-2 toroid (red), windings depend on band | L4
T50-2 toroid (red), windings depend on band | T1
47uH axial molded inductor, green, colour L5, 6
code yellow-purple-black-silver
NYFHA&Z 272 FRhY R b
80m
Qty | Valu | Description Component numbers
e
2 2.4u | 25 turns on T37-2 core (red) L1,L3
H
1 3.0u | 27 turns on T37-2 core (red) L2
H
1 2.3u | 24 turns on T37-2 core (red) L4
H
1 5+5+5+68 turns, T50-2 core (red) | T1
60m
Qty | Valu | Description Component numbers
e
2 2.1u | 23 turns on T37-2 core (red) L1,L3
H
1 2.3u | 24 turns on T37-2 core (red) L2
H
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1 2.3u | 24 turns on T37-2 core (red) L4
H
1 5+5+5+46 turns, T50-2 core (red) | T1
40m
Qty | Valu | Description Component numbers
e
2 1.4u | 21 turns on T37-6 core (yellow) | L1, L3
H
1 1.7u | 24 turns on T37-6 core (yellow) | L2
H
1 1.0u | 16 turns on T37-2 core (red) L4
H
1 5+5+5+38 turns, T50-2 core (red) | T1
30m
Qty | Value | Description Component numbers
2 1.1u | 19 turns on T37-6 core (yellow) | L1, L3
H
1 1.3u | 20 turns on T37-6 core (yellow) | L2
H
1 0.78u | 14 turns on T37-2 core (red) L4
H
1 4+4+4+30 turns, T50-2 core T1
(red)
20m
Qty | Value Description Component numbers
2 0.77uH | 16 turns on T37-6 core (yellow) | L1, L3
1 0.90uH | 17 turns on T37-6 core (yellow) | L2
1 0.40uH | 10 turns on T37-2 core (red) L4
1 3+3+3+30 turns, T50-2 core (red) | T1
17m
Qty | Value Description Component numbers
2 0.55uH | 13 turns on T37-6 core (yellow) | L1, L3
10
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0.67uH | 15 turns on T37-6 core (yellow) | L2
0.32uH | 9 turns on T37-2 core (red) L4
3+3+3+22 turns, T50-2 core (red) | T1
Miscellaneous
Qty | Value Description Component numbers
1 2x3-pin | Male pin header
1 1x16- Male pin header
pin
1 2.1lmm | 2.1mm DC Power barrel
connector
4 3.5mm | 3.5mm stereo jack socket
1 BNC BNC connector socket
1 2x12- Right-angled male pin header
pin
1 2x5-pin | Female pin header socket
2 2x3-pin | Female pin header socket
2 6x6x12 | 6x6x12mm tactile switch button | S2, 3
2 11x7.5 | 7,5mm diam 11mm long button | For S2, 3
cap
7x7mm | 7x7mm locking DPDT switch
Cap for locking DPDT switch
Rotary encoder with shaft SW1
button
1 1602 HD44780 LCD 1602, blue
backlight
1 20MHz | HC49/4H quartz crystal XTAL1
1 27MHz | HC49/H quartz crystal XTAL2
1 PCB Main PCB
1 PCB Front panel PCB
4 M3 7mm Nylon 7mm long M3 hex
spacer
4 M3 6mm Nylon 6mm long M3 screw
8 M3 Nylon M3 nut
Qty | Value Description Component numbers
4 M3 20mm Black steel 20mm long M3
screw
11
@R@ L.akrE QCX+ assembly Rev 1.04




2 Knob Knob to fit rotary encoder and R36
1 200cm 0.33mm diameter wire (AWG #28)
2 M3 12mm Steel 12mm long M3 screw
2 M3 Steel M3 nut
1 M3 12mm Steel 12mm diameter M3

washer

12
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30 |0.78u | 14
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20 | 0.40u | 10
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17 |0.32u |9
m H

BEHEFEAL MCLTREZIV, (REL, 74023 TEARY) ., BEHI o
A FEZEFHESIEIIILTLEZV, Kl 2~3mZzD I LTLEE, VA4 vEzF)
ANTHIFERL Y FPENTVET, ZOZFANZRETEINE S0, YaAfr bRoFH
fHIDREZRELET ! FANDPREINTORVE, Yaf vy MBS L EEET, b
24 FICBEBBRPRNEEA, BBk 3!

ZHH QRP Labs D ¥ v MR TO 1 HOMERR L o TVWET | A4 YD F X LER
%!

DAXZF ANDFRELED DX, Y FRN—, FAIRIA VY —D o X—RETIZT%HLT
ZeTY, ROHLHKE. = FANVEHL 2L TY., MEDDOM. ZoX4 F7odlR Eox
F AU, BHEOPHITORP, BULEHIRTZE T, XM 2B TETVET,
(T4 T —=JdbDDNVT[EEEREIZALNSH HVWIAYDLERIZZOMDTIEHD %
BA, ) ENaAHIFIAX—THIHEMNET,

74 Y DEKMZ PCB EOIELWRIZANT b A FAPCB EICHHZEID DL k512, Lok b
5loikb %3, Az, FHNGORPIZIRL FA%E->ZHRVESIZLET,
ZDH%. VA XYORGTOEETIANXY Iy X —Thy FLET, PCBOEINC 2mmfEEZE % HTW»
5LDWVWTEVWTL XS, ZT. FHITHLEoRY L EHEZMGLES, FHITZYa
A4 Y MRICEPORARLE ST — AEE. ©o<K b 10 BAZFd, 25733 BTN
BIAX—ICBENEET, ZNTZFANZHRILNZEILHELIARDET, ZF AP
tonB xR, PIRMOEBZHRZ ZENTEET,

FHY a4 v Mz, BRHERE T, FEEIBELT7APHIELL FHMNFEIATVWE L %
FrvZLlELx5, ZARBMUICRZIZME. ZFAADBBEXIMNTHOROY A > TT ; FHD
BREICHNTY L PIZHA L TORY,

DVM (Digital Voltage Meter, 7 AX—DZ ) HH2K0. FHOMENTEET,

DVM DV T, LI R 0iGa. A BHKO 7 A PEEZRIZEM > T, Ribdd
WWEXFPL—ATEZET,

57
CDEEPEwmﬁﬁch+a$emmyR@/Lo4



ng ozI

2-
mjhlwm
%.l ﬁg'

\—

0202
sge d4oQ

91dlC g1dl
ouj*
jano
vidr

—um

[
el
(&

EL-]

= B
0000,

ol

O AS+

[

P4

1vo

Sd9
37aavd

‘!f L8 H-ill

@fﬁgl 190
350 FOM R L2ZBVWTEDITS
L2@hEbesf FY Y ITHhHUB#HBL R, Y PERT0ES, Zhud. LPF¥y by Sy
DHIZA>TVET, I4Y%2X4 PN T, Fad Fo RISEHCERESCLET,
BUHERTDIE & M TS,

TAXZFANDRELFz v 7 EBEhRL !

BERBIIANYFKIELES, TidofzZWoze, A VX272 ADMHEEZ. AMETT,
a7 DR EEHICEX-oTEDIET, IhoOANVZ—2a iBRIITI2HEIIHY FEA
BHITEDY TRA,

S3INOH4HV3I

Band | Toroid | Colour | Value | Turns
80 | T37-2 | Red 3.0u |27
m H

60 | T37-2 | Red 2.3u | 24
m H

40 |T37-6 | Yello |1.7u |24
m w H

30 |T37-6 |Yello [1.3u |20
m w H

20 | T37-6 | Yello | 0.90u |17
m w H

17 | T37-6 | Yello | 0.67u | 15
m w H
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Ban | Toroid | Colour | Value | Turns
d

80 | T37-2 | Red 2.4u |25

m H

60 | T37-2 | Red 2.1u |23
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40 | T37-6 | Yello [1.4u |21

m w H

+30 | T37-6 | Yello | 1.1u |19
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m w H
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