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    QCX- mini  CW  

Ver1.05 Part1      Transceiver  

QCX 5W CW Transceiver kit assembly instructions 

           

- mini ͻ ͻ

Ộ ԝ ͻ ͻ ͻ ͻ ҿ 

 

Designed and produced by QRP Labs, 2017-2020 

 

 

 

 

 

 

 

 

 

│   

Palm Radio pico paddlehttp://palm-radio.de 

Ӱᾑӝ֔Ӷ ӌiPhone ֣֨לװωᴊ 

 

↓─ │QCX-mini─ⱴ♬ꜙ▪ꜟVer1.05─ ⅛╠ ╕≢╩ ⇔√╙─≢∆⁹ 
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 ꜞ☻♩ 

 ╖ ≡ 

3.1   

3.2 T1╩ ™≡ ╡ ↑╢ 

3.3  IC2♁◔♇♩╩ ╡ ↑╢ 

3.4  100nF ╩ ╡ ↑╢ (0.1uF,  104) 

3.5  ≡─470nF ╩ ╡ ↑╢ 0.47uF 474  

3.6  47nF ╩ ╡ ↑╢ 47uF 473  

3.7  ─ ⅛╠C25≤C26─ ╩ ╡ ↑╢ 

3.8  ─ ⅛╠C27≤C28─ ╩ ╡ ↑╢ 

3.9  C30─ ╩ ╡ ↑╢ 

3.10 C5≤C8─ ╩ ╡ ↑╢ 

3.11 1uF─ ╩ ╡ ↑╢ (105 C21,C22) 

3.12 5819─ ╩ ╡ ↑╢ 

3.13 XTAL1─20MHz ╩ ╡ ↑╢ 

3.14 XTAL2─27MHz ╕√│TCXO╩ ╡ ↑╢ 

3.15 500Ɏ ╩ ╡↑╢ 

3.16  50kɎ ╩ ╡ ↑╢ 

3.17 470uF ╩ ╡ ↑╢ 

3.18 30pF─ ╩C1⌐ ╡ ↑╢ 

3.19 MPS751 ╩Q6⌐ ╡ ↑╢ 

3.20 ≡─BS170 ╩ ╡ ↑╢ 

3.21 2×3─ Ⱨfi╩ ╡ ↑╢ 

3.22 2×5─LCD ╩ ╡ ↑╢ 

3.23 2×4 UI ╩ ╡ ↑╢ 

3.24 L4╩ ™≡ ╡ ↑╢ 

3.25 L2╩ ™≡ ╡ ↑╢ 

3.26 L1≤L3╩ ™≡ ╡ ↑╢ 

3.27 2.1mm ╩ ╡ ↑╢ 

3.28 RF BNC ╩ ╡ ↑╢ 

3.29 3.5mm ╩ ╡ ↑╢ 

3.30 ─PBC╩ ╡ ∆ 

3.31 LCD ╩ ╡ ↑╢ 

3.32 2×5 ╩ ╡ ↑╢ 

3.33 4≈─11mm─ ╩ ╡ ↑╢ 

3.34 R47─20k ╩ ╡ ↑╢ 

3.35 2×4 ╩ ╡ ↑╢ 

3.36 ╩ ╡ ↑╢  
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3.37 ⇔ ╩ ╡ ↑╢ 

3.38 VR R47╩ ╡ ↑╢ 

3.39 11mm ╩ ╡ ↑╢ 

3.40 PCB╩ PCB⌐ ╦∑╢ 

3.41 ╩ ╡ ↑╢ 

3.42  10ɡF─ ◖fi♦fi◘╩ ╡ ↑╢ 

3.43 2≈─ ╩ ╩ ⇔ ╪≢ ╖ ╦∑╢ 

3.44 ⌂ ─√╘─  

3.45 QCXmini─ ─√╘─  

3.46 ≤  

─┼☻כ◔─ 3.47 ╖ ╖ 

3.48 QCX- mini  GPS ≤PTT  

3.49 QCX- mini  CAT  

 QCX- mini─ ♦◙▬fi 

4.1  ≤ 

4.2   

4.3   

4.4  ╡ ⅎ 

4.5  ⁸ ⁸QSD≤  

4.6  90  

4.7  CW  

4.8   

4.9  ─ ╣≤PA  

4.10 E  

4.11  

4.12  

4.13  

4.14 ─GPS  

4.15 ISP  

4.16  

4.17 5V  

 ╡╩ ≈↑╢ 

5.1 LCD⅜ ⇔⌂™⁸╕√│  

5.2  ↄ ⅜ ╠⌂™ 

5.3  ─ ─ ∞↑⅜ ↕╣╢ 

5.4  DC  

5.5  RF  

  

6.1   

6.2   
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6.3   

6.4  E  

6.5  ⌐╟╡ ↕╣√RF  

6.6  ─ 

6.7  ─ 

6.8  Quadrature Sampling Detector  

6.9  CW  

6.10 ⌂  

 ─ Γcheat sheetΔ 
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.  

↓─ 5W─CW ΓQCX- miniΔ( QRP Labs CW Xcvr  mini) ╩ ⇔≡ↄ∞↕

∫≡⁸№╡⅜≤℮↔↨™╕∆⁹ 

↓─ │↕╕↨╕⌂ ╩ ∫≡™╕∆ 

⌐ ⌐ ⇔√ 

⌂↕ ה 95×63×25mm─ ╩ ↄ 

─ ה ≢╙ ⅎ╢16 ×2 ─ LCD ⁹ │on/off  

12V  ה ≢ off ≢─ 58mA  

202  ה  

⌂ ה  

─ ⌂ 

⁸2™∆╛╡ ה ─ ⁹ ─ ∫√ ≤LCD─ ─∫√ ⁹ ≡─

│◘Ⱪ ⌐ ╡ ↑⁹ ⌐╟∫≡ ╡ ↑╠╣ │ ≢∆⁹ 

⌂ ה ─ ⁹ ≢ ⅜ ↕╣√PCB 

─⅛╣∏™─17m│√╕80⁸60⁸40⁸30⁸20 ה ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

3 ה 5W─ CW ( ⌐ )  

7 ה 16V╩ ≤⇔≡ ⇔╕∆⁹ 

─E ה │ ⌂⇔≢↕ⅎcoolΝ⁹ 

7 ה ─ │ ─╩ ⇔╕∆⁹ 

CW ה │ ╩ ╡ ╡╕∆⁹ 

⌂ ה ╩ ⌂ↄ≤╙50dB ∆↓≤─≢⅝╢ ⁹ 

200Hz─CW™⌂─ ה  

─ ה ⌐╟╢Si5351A VFO⁹ 

≢ ה ⌐ ╘╠╣≡™╢Iambic◐כꜘ╕√│  

⌂ ה ⌐╟╢ ⌂CW ⁸ ⌐ ≢ 

S─ ה  

─ ה ⌂⇔ 

™ ה ╩ ∫√⁸ ╕√│ QSK ⌐╟╢ ╡ ⅎ 

⁸VFO A/B ה ⁸RIT⁸ ⌂CW ⁹ 

⌂ ה ≤ 

:Connectors ה ⁸3.5mm─ ⁸3.5mm─ ⁸BNC RF  

─╖ ה ≤ │ ⌂ ╛ ╩ ⇔╕∆ 

╖ ה ⁸RF ⁸ ⁸  

⁸ ה ⌂CW⁸FSKCW╕√│WSPR ╩  

GPS ה ⌐╟╢ ╡≤(WSPR ─√╘─) 

CAT ה  

50W≢ ה  
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≢ ה ≢ ↕╣⁸ ↑ ↕╣√  

 

↓─CW ╩ ╖ ≡⁸ ╩⇔⁸ ∆╢√╘⌐│ ─ ⌂≥│ ≤↕╣≡™╕∑╪⁹ 

↓─ ⌂ ≤ ה ─│⁸™ↄ≈⅛─ ⌂ ╩ ∆╢ ─⌂⅛≢⁸

№⌂√╩ ↑⁸ ™≡ↄ╣╢≢⇔╞℮⁹ 

⌐│╕√⁸ ≤ ╩ ↑╢↓≤⅜≢⅝╢ ⁸RF ⁸ ⁸⅔╟┘

⅜ ╕╣≡™╕∆⁹ 

│⁸↓─ ╩ ╖ ≡⁸ ∆╢─╩ ⇔╗↓≤╩ ╖╕∆ 

≥℮∙⁸╟ↄ↓─ ╩ ╖⁸ ↕╣√ ≢ ─ ⌐ ∫≡ↄ∞↕™⁹ 

≢⁸ ─ ≢⁸ ⌐≈™≡ ⌐ ↕╣≡™╕∆⁹ │⁸↓─ ⇔™ ⅛╠

─ ⇔╖≤ ╩ ╢√╘⌐╕√↓─ ╩ ╖⁸ ∆╢╟℮⌐ ╘╕∆⁹ 

⌂ ⌐≈™≡│Measurements ─ ≢ ↕╣╕∆⁹ 

─ ≢│ ⌐ ⁸ ⁸⅔╟┘ ─ ╩ ⇔╕∆⁹ 

ⱴ♬ꜙ▪ꜟ─ ╦╡ ↄ⌐1Ɑ₈─☺כCheat Sheet ₉⅜№╡╕∆⁹ 

╖ ≡─ ⌐⁸QCX- mini─►▼Ⱪ◘▬♩╩ ≡ↄ∞↕™⁹ ↕╣√ⱥfi♩⌂≥⅜№╢⅛╙ ╣╕

∑╪⁹http://qrp - labs.com/qcxmini  

 

 ╙⇔♩ꜝⱩꜟ⌐ ⇔√ ⌐│♩ꜝⱩꜟ◦ꜙכ♩─Ɑכ☺╩ ⌐⇔≡ↄ∞↕™⁹

http://qrp - labs.com/qcxmin  

∕╣ ─ ↑⅜ ⌂ ⌐│QRP Labs discusionⱨ◊כꜝⱶ⌐ ⇔≡ↄ∞↕™⁹ 

 

2. ꜞ☻♩ 

ↄ─ │SMD ⅜ ╦╣≡™╕∆⁹↓╣╠│ ⌐⅔™≡ ⌐ ╡ ↑╠╣≡⅔╡⁸

∞↑╩ ⌐ ∫≡ ╡ ↑≡™⅝╕∆⁹ ≢│SMD │ ≢ ↕╣╦⅛╢╟℮

⌐⌂∫≡™╕∆⁹ 

 

R5,R6,R8,R9     100Ɏ(4 )  SMD 

R41      150Ɏ  SMD 

R50      270Ɏ  SMD 

R48     560Ɏ  SMD 

R3,4,19,26,37,45,49,54,55,62,63  R45 1kɎ(11 )  SMD 

R42      1.2kɎ  SMD 

R12,13,15,16,20,22,23,25,44,53,56,59,65  

R44  R65   3.3kɎ(13 )  SMD 

R61      3.9kɎ  SMD 

R18      4.3kɎ  SMD 

R11      5.1kɎ  SMD 

R1,2,7,10,14,21,34,36,39,40,46,51,52,57,58,64  10kɎ(16 )  SMD 

R28,29      33kɎ(2 )  SMD 

http://qrp-labs.com/qcxmini
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R30,31      47kɎ(2 )  SMD 

R38,43,60,100 R100   120kɎ(4 )  SMD 

R35      750kɎ  SMD 

R27      500Ɏ  

R17,24      50kɎ (2 )  

R36      5kɎ  

R47     22kɎ  

 

◖fi♦fi◘  

C14,16,18,23,33     1nF   SMD 

C19,20      2.2nF   SMD 

C53      3.3nF   SMD 

C4,7,10,42     10nF   SMD 

C15      33nF   SMD 

C17      39nF   SMD 

C9      47nF Γ473Δ 

C13      47nF  SMD 

C12,29      0.1uF Γ104Δ 

C2,3,6,32,34 - 36,39- 41,48- 50,52   0.1uF   SMD  

C11,43- 46     0.47uF Γ474Δ(5 )  

C21,22      1uF   Γ105Δ(2 )  

C31,100 C100    2.2uF  SMD 

C37,38,51        10uF  (3 )  

C24,47      470uF  

C1      30pF 

 

 50V⁸5% C0G╕√│NP0  

 

 

C5      39pF Γ390Δ 

C8      22pF Γ220Δ 

C30      180pF Γ181Δ 

C27,28      470pF(2 )Δ471Δ 

C25,26      1200pF(2 )Δ122Δ 

 

 

C5      39pF Γ390Δ 

C8      22pF Γ220Δ 

C30 C30│2 ╩ ≢    30pF Γ300Δ 

C30      56pF Γ560Δ 
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C27,28      680pF(2 )  Γ681Δ 

C25,26      1200pF(2 )  Γ122Δ 

 C8│ ⇔⌂™  

C5      39pF Γ390Δ 

C30      56pF Γ560Δ 

C27,28      270pF(2 )  Γ271Δ 

C25,26      680pF(2 )  Γ681Δ 

 

 C8⅜ ⇔⌂™   

C5      22pF Γ220Δ 

C30      30pF Γ300Δ 

C27,28      270pF(2 )  Γ271Δ 

C25,26      560pF(2 )  Γ561Δ 

 

 C5≤C8│ ⇔⌂™  

C30      30pF Γ300Δ 

C27,28      180pF(2 )  Γ181Δ 

C25,26      390pF(2 )  Γ391Δ 

 

 C5≤C8│ ⇔⌂™  

C30      30pF Γ300Δ 

C27,28      100pF(2 )  Γ101Δ 

C25,26      270pF(2 )  Γ271Δ 

 

 

 

D1,2,4,5,6        SMD 

D3      1N5819 

IC1      Si5351A 10 MSOP SMD 

IC2      Atmega328P 28  

IC3      74ACT00N  SMD 

IC4      FST3253  SMD 

IC5      LM4562  SMD 

IC6- 10      OPA2277  SMD 

IC11      LM1117- 05 SMD 

Q4,5,7,100 Q100    BSS123  SMD 

Q1- 3      BS170 TO92 MOSFET (3 )  

Q6      MPS751 TO92 -   

 

▬fi♄◒♃כ 
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L4      T37- 2  ⅝ │  

T1      T50- 2  ⅝ │  

L5,6      47uH   SMD 

 

 

 

L1,3  T37- 2  25 ⅝   2.4uH(2 )  

L2 T37- 2  27 ⅝   3.0uH 

L4 T37- 2  24 ⅝   2.3uH  

T1 T50- 2  5+5+5+68 ⅝     

 

 

L1,3  T37- 2  23 ⅝   2.1uH(2 )  

L2 T37- 2  24 ⅝   2.3uH 

L4 T37- 2  24 ⅝   2.3uH  

T1 T50- 2  5+5+5+46 ⅝     

 

 

L1,3  T37- 6  21 ⅝   1.4uH(2 )  

L2 T37- 6  24 ⅝   1.7uH 

L4 T37- 2  16 ⅝   1.0uH  

T1 T50- 2  5+5+5+38 ⅝     

 

 

L1,3  T37- 6  19 ⅝   1.1uH(2 )  

L2 T37- 6  20 ⅝   1.3uH 

L4 T37- 2  14 ⅝   0.78uH  

T1 T50- 2  4+4+4+30 ⅝  

 

 

L1,3  T37- 6  16 ⅝   0.77uH(2 )  

L2 T37- 6  17 ⅝   0.90uH 

L4 T37- 2  10 ⅝   0.40uH  

T1 T50- 2  3+3+3+30 ⅝  

 

 

L1,3  T37- 6  13 ⅝   0.55uH(2 )  

L2 T37- 6  15 ⅝   0.67uH 

L4 T37- 2  9 ⅝   0.32uH  

T1 T50- 2  3+3+3+22 ⅝  
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∕─  

2×3        

2.1mm DC     ╡ ↑  

3.5mm      (4 )  

BNC      ╡ ↑BNC  

2×5        

2×5        

S2,3      6×6mm ∆≤on⌐⌂╢ (2 )  

SW1      ⇔ ⅝  

16×2 LCD     HD44780LCD1620  

XTAL1      20MHz HC49/4H  

XTAL2      27MHz HC49/4H  

PCB       

PCB   

 M3 7mm      (4 )  

  M3 6mm      (4 )  

  ≤R36⌐ ∆╢╙─  (2 )  

 0.33mmɫ 200cm  

   M3 10mm    (1 )  

  M3     1  

  M3 12mm    1  

 M3 11mm     5  

  M3 6mm     10  

  M3 6mm    ⅛2  

  M3    ⅛2     

    

 

3. ╖ ≡ ⌂●▬♪ꜝ▬fi 

↓─ ─ ╖ ≡│╕∫√ↄ straightforward ≢∆⁹ 

⇔⅛⇔⁸≤≡╙√ↄ↕╪─ ⅜№╡╕∆⁹ 

∫≡⁸≥℮∙⁸ ╩ ≤ ╕√│™ↄ≈⅛─ ⌂ ⌐╕≤╘≡⅔⅝⁸ ⇔⌂™╟℮⌐

⇔≡ↄ∞↕™⁹ 

─◐♇♩ ╖ ≡─ ⅜№≡│╕╡╕∆ ╢™◄ꜞ▪≢⁸ ∟ ⅝≤ ⌐╟╡ ⇔≡⁸

⇔≡ↄ∞↕™⁹ 

IC( )≤ ─ ─ ─ ─™ↄ≈⅛│ ─ ⌐ ≢∆⁹ 

∫≡⁸ (ESD) ╩ ⅜↑≡ↄ∞↕™⁹ 

∕⇔≡⁸ │ ┘∕╣╩ ╡ ⇔≡ ™╕∆ ⌐ ∫≡ↄ∞↕™  
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⌂⇔≢∕╣╩ ™⁸ ⌐⌂╤℮≤⇔⌂™≢ↄ∞↕™ 

 

─ │⁸ ⌐⁸ ↕™ ≤│╪∞ ↑↕╣√ ╩ ∆╢↓≤⌐ ≢∆⁹ 

╕√╟ↄ ─ ∫√ ↔≡⅜ ≢⇔╞℮⁹ 

╕↕⌐⁸│╪∞ ↑⇔√ ⌐⁸ ╕√│ ─ (

⅜ ∫≡™╢╟℮⌂)⌐╟∫≡∆═≡─ ╩ ∆╢

╩≈↑╢↓≤│╟™≤ ™╕∆⁹ 

↓℮∆╢↓≤≢⁸ ⌐≥─╟℮⌂ ⌂ ╛

╩⁸ ╩ ∆╢↓≤⌐╟╡⁸∕╣╠⅜ ≢

⌐⌂╢ ⌐ ∆╢↓≤⅜≢⅝╕∆⁹ 

╩│╪∞ ↑∆╢ ⌐⁸∆═≡─

─ ≤ ╩ ⇔≡ↄ∞↕™ 

♪כꜞ─ ╩ ∫√ ⌐ ╣╢↓≤│ ⌂

─≢⁸ ┘ ⇔⁸ ⇔⁸ ⇔≡ↄ∞↕™ 

─ ↑╩ ⇔√╡⁸ ∆╢↓≤│ ⇔™─≢⁸∕╣╠╩│∂╘⅛╠ ⇔ↄ ╖ ╣╢

↓≤│∏∫≤╟™↓≤≢∆⁹ 

╡─ ⌐⁸ ⌂ ╡ ↄ( ⌂ ╩│╪∞ ↑⇔√∆← ⌐)≥╪⌂ ╡≢╙ ≈↑≡⁸

∆╢↓≤│™≈╙ ╙╟™↓≤≢∆⁹ 

┘ ™ ⇔≡ↄ∞↕™  

╩ ╡ ╡⁸ ≢∕╣╩ ∆╢↓≤│⇔┌⇔┌ ⌐ ⇔™ 

 

≥℮∙⁸ ─ ≤PCB ╩ ⇔⁸ ⌐ ⌐ ╘≡ↄ∞↕™⁹ 

╖ ≡ │ ╙ ↕™╙─⅛╠ ⅝™ ─ ⌐∆╢≤╟™≢⇔╞℮⁹ 

│ ⁸ ⁸ ⁸∕⇔≡ ⌐∆═≡─( ⌐╟╡ ⅝™) ─ ⌐ ∫≡

™╕∆⁹ 

≈─ ⌐ ╖ ≡ ∆╢≤™℮↓≤│⁸√┬╪ ↄ ≢ ∞≤ ™╕∆⁹ │ ≡─╙

─╩ ⇔≡⁸ ╩ ╣╢ ╩ ╘╕∆⁹ 

─QRP ⌐ ∫≡⁸ ⌂≥─√╘⌐ ≢∕╣╩ ∆╢↓≤╩ ╗ ⌐⁸

ATmega328P │28ⱧfiDIP ╩ ∫≡™╕∆⁹ 

↓─ ─ ↄ─ │ SMD─╙─╩ ∫≡™╕∆⁹∕╣╠│ ╘PCB⌐

↕╣≡™╕∆⁹∕─ ─ ≡─ │∆═≡ ≢№╡⁸ ⌐ ─⌂™ ⌐│∕─∆═

≡│PCB─ ⌐ ↑≢ ↕╣╕∆⁹ 

⌂ ↔≡╩ ∫≡ↄ∞↕™⁹ ─ ─√╘⌐⁸ ─ ╩⅔ ╘⇔╕∆⁹ 
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Ɫfi☻ G0UPL⅛╠─ ⌂  ⱥfi♩  

QCXⱵ♬◐♇♩│ ⌐◖fiⱤ◒♩≢∆⁹ 

↓╣╩○ⱪ◦ꜛfi─◔כ☻⌐ ╖ ╗∆╢≈╙╡⌂╠┌⁸∕╣│ ─ ↄ─QRPꜝ Ⱳ◐♇♩╟╡ ™

╩ ≤⇔≡™╕∆⁹∕╣│╟╡ ⇔ↄ№╡╕∑╪⁹√∞ ⇔─ ╩ ≤⇔≡™╕∆⁹ 

╖ ≡⌐╦√∫≡ ─ ⌐ ⌂ ╩ ∫≡ↄ∞↕™⁹ 

 

1. Ⱳכ♪  

SMD ╖ ≡ꜝ▬fi≢╙ ≢⌂ↄ⁸ ╡⅜ ↓╢↓≤⅜№╡╕∆⁹ │√╕Ɑכꜟ─ ─

─ ⌐╟∫≡ ╖ ≡╩ ∆╢ ⌐⁸ │ ⌂ ╩ ⇔╕∆⁹ 

ICⱧfi─ ⌐Ɫfi♄Ⱪꜞ♇☺⅜⌂™⅛╩ ⇔≡ↄ∞↕™⁹◦ꜛכ♩╩ ↓∆⅛╙⇔╣⌂™Ɫfi♄ ⌂

≥│⌂™⅛╟ↄ ≡ↄ∞↕™⁹ 

 

2. Ɫfi♄ ↑ 

QCXⱵ♬◐♇♩─ ⌐⁸ ⌐SMD◖fiⱳכⱠfi♩ ╡ ↑╠╣√PCB─⅜№╡╕∆⁹☻ꜟכⱱכꜟ◖

fiⱳכⱠfi♩─ꜞכ♪ ╩Ɫfi♄ ↑∆╢ ⌐⁸⇔┌⇔┌⁸ ⌐ ↄ─SMD◖fiⱳכⱠfi♩⌐ ™☺

ꜛ▬fi♩╩│╪∞ ↑╩∆╢↓≤⅜№╡╕∆⁹↓─ ⌐⁸☺ꜛ▬fi♩⌐ ≠™≡∕╣╩ ∆╢≤⅝⁸

SMD ╕≢ ╡ ∫≡⇔╕℮─╩ ↑╢╟℮⁸SMD◖fiⱳכⱠfi♩─ ⅛╠☺ꜛ▬fi♩⌐ ╣╢╟

℮⌐⇔⁸PCB⌐Ɫfi♄↔≡╩ ≡╢ ⅝╩ ⇔≡ↄ∞↕™⁹ 

─ ─ ≢⁸SMD◖fi♦fi◘כC4│ ⌐│╪∞ ↑↕╣≡™╢ ♪כꜞ─ ⌐ ™≢∆⁹  

│SMD◖fiⱳכⱠfi♩⅛╠ ╣√ ⅛╠☺ꜛ▬fi♩⌐ ≠⅝⁸ ╟ↄ⁸C4 ↄ≢≥↓⌐╙ ╣∏

⌐☺ꜛ▬fi♩╩│╪∞ ↑⇔╕⇔√⁹ 

─Ɫfi♄↔≡ │ ↕3mm─ⱡⱵ─╟℮⌐⌂∫√↓≡ C ≢ ╟ↄ↓─PCB╩ ╖ ≡╕

⇔√⁹ 

 

3. ⅎ┼─  
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™╩⇔≡⇔╕™⁸≥↓⅛≢ ⅜ ⅝≡⇔╕∫√ ⌐│⁸™ ╡ ( ♁ꜟ

│(◒♇▫►כ♄ ⌐↓╣╩⅝╣™⌐ ╡ ╢─⌐ ≢∆⁹꞉כ◒◦ꜛ♇ⱪ⌐↓╣─™ↄ≈⅛╩

∫≡™╢≤ ∟╕∆⁹ 

™ ╡ ╩ ∫≡™⌂™⌂╠┌⁸ ™ ─ꜟⱩכ◔ ╕╩ꜟⱩכ◔♪ꜟכ◦│√╕

∏ⱨꜝ♇◒☻⌐ ↑≡⅛╠ ⅎ┌╟™≢⇔╞℮⁹ 

 

4. ◖fiⱳכⱠfi♩ꜞכ♪ ─ ╡ ╡ 

↓─◐♇♩⌐⅔™≡│∆═≡─◖fiⱳכⱠfi♩ꜞכ♪ ─ ∟ ⇔╩⇔⌂↑╣┌⌂╡╕∑╪  

꞉▬ꜘכ♃♇◌כ≢∕╣╩ ™⁸ ─ ─≥

↓⅛┼∕─ ╣ ⅜ ╪≢⇔╕™⁸∕⇔≡ ⌐⁸

№⌂√─ ─♩♇Ɑכ◌⅜╪↕ ⌐ ╡ ╪

≢™√∕╣╩ ≈↑⁸╕⇔≡╛ ↕╪⅜ ─

≢∕╣╩ ╪≢⇔╕™  ההה≤⌂╢⌂⌐⅞

↕╠⌐⁸ ⅝≡™╢ ╪ ⅜≥↓⌐ ↄ

⅛╙ ⁸≡⇔℮≤⁸≡⇔⧵ההה™⌂╣ ⅜≤

℮╟℮⌂ ╪ ─⅔⇔╘─ ⌐2cm─ꜞכ♪

─ ╣ │ ∫≡™√╠⁸ ≢№╢│∏⅜

№╡╕∑╪⁹╕∫√ↄ⁹ההה 

 ∕℮≢∆⁹◌♇♩∆╢─│⅔╙⇔╤™⁹⇔⅛

⇔⁸ ╖ ≡─ ♪כꜞ│⌐ ─ │ ╡ ╠⌂ↄ≡│⌂╡╕∑╪⁹ ⌐ ─ ╖ ≡≢ ℮LCD⸗☺

≥♪כⱪ꜠▬Ⱳ☻▫♦╩ꜟכꜙ ∆╢≤⅝╛⁸◖fi♩꜡כꜟ ╩◖fi♩꜡כꜟⱲכ♪≤ ∆╢√

╘≤⅝⌐│ ≢∆⁹ 

≢╙⁸≥℮∙⁸↓╣╩ ╖⁸ ⌐∕╣╠─ ∟ ⇔╩ ⌐⇔⌂™╟℮⌐⇔≡ↄ∞↕™⁹ 

 

5.  

│ ⌐↓╣╩ ∆╢↓≤⅜≢⅝╕∑╪  

↓─Ⱳכ♪│◖fiⱤ◒♩≢⁸○ⱪ◦ꜛfi─◔כ☻⌐ ╣╢√╘─ │╒╪─╦∏⅛⇔⅛№╡╕∑╪⁹ 

│ ≢∆  

ה ⌐⁸PCB⌐⅔↑╢ │ ⇔√ ♪כꜞ─ /Ⱨfi╟╡ ⅝™⁹ ─ ╛ ╩ ⅛∑╢

≢ ╦∑╩⇔≡ↄ∞↕™⁹ 

⁸│ꜟכ꜡♩Ⱡ◒♃≤◖fi◖─≡═∆ה ⌐PCB⌐ ↕╣╢ ⅜№╡⁸ ╩PCB⌐ ↕∑⁸

⌐⁸ ⇔√▪☿fiⱩꜞⱴ♬ꜙ▪ꜟ☻♥♇ⱪ─ ≢ ↕╣╢╟℮⌐ ╡ ↑≡ↄ∞↕™⁹ 

ה ↄ─ ⌐⁸mm ─╦∏⅛⌂ ↕≢╙⁸Ⱳכ♪╩ ⌐ ╖ ╦∑⌂ↄ⌂╢↓≤⅜№╢─≢⁸▬

fi☻♩כꜟ↕╣╢∆═≡─◖fiⱳכⱠfi♩⌐ ↕╣╢─│ ─◖fi♦fi◘כ╛♩ꜞⱴכ ⌂

≥│PCB─ ⌐ ⌐ ↕∑≡ ╡ ↑╕∆⁹ 

≢⁸ ⌐∆═≡─▪☿fiⱩꜞ☻♥♇ⱪ⌐ ∫≡ↄ∞↕™⁹ ⌐♩ꜞⱴכ ─ ╩ ╡ ∆

↓≤╛ ─ ⅝⌂≥╒╪─ ↕⌂ ⌐⁸ ⌂ ╩ ∫≡ↄ∞↕™⁹ 
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─ │QCXⱵ♬◐♇♩─ⱷ▬fiPCB≤♦▫☻ⱪ꜠▬─PCB─꜠▬▪►♩≤♩ꜝ♇◒╩ ⇔≡™╕∆⁹

track = top ⁸ ─track = bottom  

( (╪∑╕╡№│כꜘ▬꜠√╣  
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PCB♩ꜝ♇◒≤ ( ) │ ─Ɑכ☺⌐ ↕╣╕∆⁹ 

≢ ↕╣√♩ꜝ♇◒│ ─כꜘ▬꜠─ ⌐№╡╕∆⁹ ≢ ↕╣√♩ꜝ♇◒│ כꜘ▬꜠─ ⌐

)⁹∆≢↑∞כꜘ▬꜠─≈⁹2∆╕╡№ ⌐│ ╙ ↕╣≡™╕∑╪)  ™◓ꜝ►fi♪ⱪ꜠כfi│

─ ⌐№╡╕∆⅜↓─ ⌐⅔™≡│ ↕╣╕∑╪⁹ 

⁸ ╕√│ ♩ꜝ♇◒≢│⌂™ כꜘ▬꜠─ ─∆═≡│◓ꜝ►fi♪ⱪ꜠כfi≢∆  

2≈─◓ꜝ►fi♪ⱪ꜠כfi│∕↓⅛⇔↓≢(∑™−™0.1▬fi♅)VIAS⌐╟∫≡ ↕╣≡™╕∆⁹ 

↓╣│⁸ ⅜⁸ ⌐ ∫√1900MHz ╩ ℮quad- band GSM ─√╘─꜠▬▪►♩≢№╡⁸HF 

transceiver Ν⌐⅔™≡│ ≢∆⅜⁸≢⅝╢─⌂╠┌ ╦⌂™ │№╡╕∑╪  

│⁸№╕╡⌐╙ ↄ─ ╛ ⅜ ╦╣≡™╢⁸╕√ ⅜ ╦╣≡™╢≤ ∫√

╙─≢⇔√⁹ ╛ ⁸╕√ ╩∆╢↓≤│⁸ ⱪ꜡☺▼◒♩╛◐♇♩⌐ ⌐

⌐№≡│╕╢╦↑≢│№╡╕∑╪⁹ 

◐♇♩⌐⅔™≡│⁸⅔ ≤PCB◄ꜞ▪( ↄ⌂╣┌ ╙ ⇔╕∆) ⌐⅔™≡⁸∆═≡─♦◌♇ⱪꜞ

fi◓ה◖fi♦fi◘│◖☻♩⅜⅛⅛╡╕∆⁹ ╩∆╢↓≤│™∫∕℮╟╡ ⇔ↄ⁸ ≢∆⁹ 

∫≡⁸ ≤ │ ⌂ ∞↑⌐ ↕╣╢═⅝≢∆ 

⇔⅛⇔⁸◓ꜝ►fi♪ⱪ꜠כfi│ ─ ≢∆╢⁹∕╣│ ⅜⅛⅛╠∏ ⅜№╡╕∑╪⁹⌂− ╦⌂™

─≢⇔╞℮⁹╙∫≤ ℮═⅝≢∆⁹ 

 

ⱷ▬fiPCB─ ─∆═≡─◖fiⱳכⱠfi♩│PCB─♩♇ⱪ(◖fiⱳכⱠfi♩ )⌐ ╡ ↑╠╣≡⁸PCB─

(Ɫfi♄ )≢Ɫfi♄ ↑↕╣╕∆⁹♦▫☻ⱪ꜠▬PCB⌐⅔™≡⁸2x5ⱧfiⱫ♇♄כ◖Ⱡ◒♃│ ≢▬

fi☻♩⁸⅜∆╕╡⌂⌐≥↓╢∆ꜟכ↓╣│ ⌐ ⌐▪☿fiⱩꜞⱴ♬ꜙ▪ꜟ─☻♥♇ⱪ╩ ⇔≡ↄ

∞↕™⁹ 

 

╩▬fi☻♩כꜟ∆╢ ⌐ ⇔≡ↄ∞↕™⁹ 

ꜟכⱱכꜟ☻─≡═∆ │ⱷ⁸≡∫╟⌐כ◌כ ⇔ ↄ ⅜∫√Ⱨfi─ ≢ ↕╣╕∆⁹ 

ATmega328Pⱴ▬◒꜡◖fi♩꜡כꜝ─ ⌐⁸28ⱧfiIC♁◔♇♩╩PCB─ ⌐ ╕╠∑╢√╘⌐⁸Ⱨfi

─ ╩ ⌐ ⌐ ⇔ →╢ ⅜№╡╕∆⁹ 

 

Ᵽfi♪ (LPF)כ♃ꜟ▫ⱨה☻Ɽהכ꜡─ │ ─LPF◐♇♩ ≢ ↕╣╕∆⁹ 

 

™ↄ≈⅛─Ᵽfi♪─ ╖ ≡≢│⁸◐♇♩─ ≢ ↕╣√◖fi♦fi◘כ─∆═≡⅜ ╦╣╢╦↑≢

│№╡╕∑╪⁹ ⇔√ ⇔─◖fiⱳכⱠfi♩⅜ ∫≡™≡╙ ⇔⌂™≢ↄ∞↕™   

 

L1- 3─ │LPF◐♇♩ ─ ≢ ↕╣√◄♫ⱷꜟ ↕╣√ ≢ ™≡ↄ∞↕™⁹ 

∕─ ─ (L4≤ T1)│ⱷ▬fi◐♇♩ ─ ≢ ↕╣√꞉▬ꜘ╩ ∫≡ ™≡ↄ∞↕™⁹ 

▪☿fiⱩꜞ ─∆═≡─☻♥♇ⱪ─꜠▬▪►♩ ♪כ◖─ ⇔≡™╢◖fiⱳכⱠfi♩ │ ─ ╡

( :◖fiⱳכⱠfi♩ ╡ ↑√╙─⁸ ⁸⅔╟┘↓╣⅛╠ ╡ ↑╢╙─)≢∆  

ה  ⌐ ╩≈↑╠╣√◖fiⱳכⱠfi♩│∆≢⌐ ╡ ↑╠╣≡™╕∆⁹ 

ה ↄ ╩≈↑╠╣√◖fiⱳכⱠfi♩│ ─▪☿fiⱩꜞ☻♥♇ⱪ⌐▬fi☻♩כꜟ↕╣≡™╢

╙─≢∆⁹ 

ה ↄ ╩≈↑╠╣√◖fiⱳכⱠfi♩│⁸╕∞▬fi☻♩⁹∆≢─╙™⌂™≡╣↕ꜟכ 
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─ │ ╩ ⇔╕∆⁹  

◐♇♩╩ ╖ ≡╢ ⌐↓╣╠─ ╩ ⌐ ╘≡⅔ↄ≤⁸ ⅜≥─╟℮⌐◐♇♩⌐ ⇔≡™╢⅛

─ ⌐⌂╢≢⇔╞℮⁹╕√⁸▪☿fiⱩꜞ◄ꜝכ╩ ↑╢─⌐ ≈≤ ™╕∆⁹ 

ⱷ▬fi  

 

♦▫☻ⱪ꜠כ  

 

◖fi♩꜡כꜟⱲכ♪
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◐♇♩⌐│2≈─PCBⱤⱠꜟ⅜ ↕╣≡⅔╡⁸∕╣∙╣│ ─ zip꜡♇◒Ᵽ♇◓⌐Ɽ♇◔

│⁹ⱷ▬fiPCB∆╕™≡╣↕☺כ ⌐SMD◖fiⱳכⱠfi♩│╪∞ ↑↕╣≡™╕∆ ≥─◖fiⱳכⱠfi

♩╙ ╣≡⇔╕℮─╩ ↑╢√╘⌐⁸ ⇔≡∕╣╩ ∫≡ↄ∞↕™⁹♦▫☻ⱪ꜠▬PCB⌐╙™ↄ≈⅛

─SMD◖fiⱳכⱠfi♩⅜ ╡ ↑╠╣≡™╕∆⁹ 

 

♦▫☻ⱪ꜠▬PCBⱤⱠꜟ│ ╡ ╡╩∆╢◄ꜞ▪╩ ∫≡™╕∆(∕╣│⁸ ─ ≢ ╦╣╢ ─

╩ ∆╢√╘─╙─≢∆)⁹↓╣╠─ ─ │♪ꜞꜟ ─ ⌐ ∫≡♦▫☻ⱪ꜠▬PCB⅛╠ ╡

╣╕∆⁹ 

 

2x4ⱧfiⱫ♇♄כ◖Ⱡ◒♃╩ ∫≡⁸₈◖fi♩꜡כꜟPCB₉│ⱷ▬fiPCB≤ ⇔⁸ ─☻Ɑכ◘כ

≤⌡∂⌐╟∫≡ ↕╣╕∆⁹↓─Ⱳ2│♪כ≈─ ⇔Ⱳ♃fi ☻▬♇♅≤ ⌐ ≤ ─

◄fi◖כ♄╩ ⇔╕∆⁹ 

◖fi♩꜡כꜟPCB│ⱷ▬fiⱲכ♪≤ ⇔≡♦▫☻ⱪ꜠▬PCB╟╡ ⇔ ↄ∆╢ ⅜№╡╕∆⁹↓╣⌐

│⁸2≈─ ↕™☻Ɑכ◘כPCB≤2x4ⱧfiⱫ♇♄כ⅜ ╕╢PCB╩ ™╕∆⁹↓╣╠│♦▫☻ⱪ꜠▬PCB

─ ↕─ ─1.6mm( ─4FR PCB─ ↕)╩ ∟ →⁸ ─☻Ɑכ◘כ≢ ╘╕∆⁹ 

 

uSDX PCB│⁸ⱷ▬fiPCB⌐▬fi☻♩⁸≡⅝≢⅜≥↓╢∆ꜟכuSDX SSB SDR♩ꜝfi◦כⱣכ⌐QCXmini╩

⌂ ∆╢√╘⌐ ↕╣╢ ↕™ daughtercard ≢∆⁹↓─PCB─√╘─ │ ↕

╣╕∑╪⁹ │uSDX◓ꜟכⱪhttps://groups.io/g/ucx ⌐╟∫≡◘ⱳ⁸≡╣↕♩כQRPꜝ Ⱳ⅛╠─♥◒

♬◌ │♩כⱳ◘הꜟ №╡╕∑╪⁹uSDX╩ ∆↓≤╩ ╗ ─√╘⌐↓─ ╩ ∆╢╟℮⌐⁸

daughtercard│ ↕╣√╙─≢∆⁹ 
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PCBs│ 1≈ ─◄♇☺⌐ ∫≡ 1≈─

─ ⌂ ⅜≈™√╕╕ ↕╣╢⅛╙⇔

╣╕∑╪⁹↓╣│⁸╟╡ ⅝™ FR4 ⱤⱠꜟ─

⌐™ↄ≈╙─ PCBs ╩ ═≡ ∆╢ ⌐

╦╣╕∆⁹╙⇔⁸↓─╟℮⌂ ⌂ ⅜№

≥∫כ⧵⁸╠√∫ ╛⅛⌐⁸Ⱳכ♪─ ⌂

╩ ╡ ∫≡ↄ∞↕™⁹ 

 

╟╡ ⅝™ⱤⱠꜟ⅛╠ ╡ ↕╣√ ⅜

◑◙◑◙≢ ╣≡™╢⌂╠⁸ ╛⅛⌐ PCB

◄♇☺╩╛∆╡≢ ╡ ≤∆↓≤│╕√

≢∆⁹ 
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 ∕─ ─  

☿◒◦ꜛfi2 ─Ɽכ♠ꜞ☻♩╩ ⇔≡ↄ∞↕™⁹ 

─ │⁸◖fiⱳכⱠfi♩ ─ ↑⌐⌂╢≤ ™╕∆⁹™ↄ≈⅛─ │ ⅛╠ ⇔≡™╕

∆⁹ ⌂ ─√╘⌐│⁸Ɽכ♠ꜞ☻♩╩ ⇔≡ↄ∞↕™⁹ ╣∏⌐Ᵽfi♪ ─◖fiⱳכⱠ

fi♩╩♅▼♇◒⇔≡ↄ∞↕™⁹ 

ⱷ▬fi─◐♇♩Ᵽ♇◓─ ⌐│™ↄ≈⅛─╟╡ ↕™◒ꜞ▪⌂ⱪꜝ☻♅♇◒ ─zip꜡♇◒Ᵽ♇◓⅜

╣≡™╕∆⁹◖fiⱳכⱠfi♩│ ⌂ ╕√│ ≢│⌂ↄ ℮Ᵽ♇◓⌐ ↕╣≡™╢↓≤╩ ⅎ

≡⅔™≡ↄ∞↕™⁹ 
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 T ╩ ™≡ ╡ ↑╢ 

↕≡⁸ │▪☿fiⱩꜞ─ ─ כ◐♇ꜞ♩⌐

⌂ ⌐ ╕⇔√⁹(∕╣│ ♩ꜝfi☻T1≢∆)⁹

⌐↓╣⅛╠─ ⌐ ∫≡ↄ∞↕™⁹

ↄ⌂╠┌⁸∕╣│♩ꜞ♇◐כ≢№╢↑╣≥╙╕∫√ↄ

≢∆⁹ 

↓╣│ ≢∆⁹⌂−⌂╠⁸ ↄ⌐ ─ ⅜

╡ ↑╠╣≡™⌂™≤↓╤⌐ ╡ ↑╢ ⅜ ∞

⅛╠≢∆⁹ 

⌐│⁸ ( ⁸40m─Ᵽכ☺ꜛfi╩ ⇔╕∆)

─╟℮⌐ ╡ ↑╠╣√♩ꜝfi☻⅜≢⅝≡™╢│∏≢

∆⁹ 

↓─♩ꜝfi☻│ ≈─ ╩ ∫≡™╕∆⁹3≈─ ─ ™ ≤1≈─ ™ ≢∆⁹ ∫≡⁸8

≈─꞉▬ꜘ ⅜№╡╕∆(∕╣│∆═≡⁸ ⌐◄♫ⱷꜟ╩ ╡ ∫≡⁸PCB─ ⇔™ ⌐│╪∞ ↑

↕╣⌂↑╣┌⌂╡╕∑╪)⁹ 

↓↓⌐⁸PCB─ ─⁸ ≤╙꜠▬▪►♩ ⌐⅔↑╢⁸∕⇔≡ ( ) ⌐⅔↑╢ ⁸꞉▬ꜘ◄

fi♦▫fi◓⁸⅔╟┘ ─∕╣∙╣╩ ∆2≈─ ⅜№╡╕∆⁹ 

∕╣│⁸≥─꞉▬ꜘ⅜ ⅛⌂↑╣┌⌂╠⌂™⅛╩ ≢ ∆╢─⌐ ∫≡™╢│∏≢∆⁹ 

 

─Ɑ⁸⌐☺כ╕√T1─ ╡ ≤ ╖ ╖ ╩╟ↄ╦⅛╢╟℮⌐ ⇔√◄♪WA4MZS( ◄♪ )

⌐╟╢ ⅝─ ⅜№╡╕∆⁹ 

T1─ ─4≈─ │∆═≡ ∂₈ ⅝ ₉≢⌂ↄ≡│⌂╡╕∑╪⁹♩꜡▬♪╩ ↄ⌐│2≈─

⅜№╡╕∆⁹ ⅝≤⅛ ⅝≤ ┬⅛╙⇔╣╕∑╪ ╡≤ ╡≢∆  

꞉▬ꜘ⅜♩꜡▬♪─ ╩ ⅛╠ ⌐ ╢⅛⁸ ⅛╠ ⌐ ╢⅛≢∆⁹√≤ⅎ⁸∕╣╩ ≤ ┬⌐⇔≡

╙⁸∆═≡─4≈─ │⁸ ∂ ⅝≢⁸Quadrature◘fiⱪꜞfi◓ ⅜ ⇔ↄ ∆╢╟℮⌐∆╢

⅜№╡╕∆⁹ 

( ⌐│⁸ 2 ⅝ ─1≤ 2 ⅝ ─2│⁸ ∂ ⅝≢№╢ ⅜№╡╕∆⁹⇔⅛⇔⁸╕↕⌐

∂ ≢∆═≡╩ ↄ↓≤│╟╡ ≢∆)⁹ 
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⅝ │⁸◐♇♩╩ ╖ ≡╢Ᵽfi♪⌐ ⇔╕∆⁹ ╩ꜟⱩכ♥─ ⇔≡ↄ∞↕™⁹ 

⁸↓─☿◒◦ꜛfi─ ─ ─ │40mⱣfi♪─♦38)♃כ + 5 + 5 + 5 )╩ ™╕∆⁹ 

⇔⅛⇔⁸№⌂√│↔ ─ ∆╢Ᵽfi♪─ ⅝ ≢ ™≡ↄ∞↕™  

Ᵽfi♪ Pri ─ ⅝  Sec ─ ⅝  Sec ─ ⅝  Sec ─ ⅝  

     

     

     

     

     

     

 

80m≤60m─Ᵽכ☺ꜛfi⌐≈™≡─  

♩꜡▬♪ꜞfi◓│⁸↓─ ⅝ ╩ ⌂╢↓≤⌂ↄ ↄ⌐│ ⌂ ⅝↕⅜№╡╕∑╪⁹ 

Sec ─ ™ ⅝ │ ⅝ ╦╡⌐│ ⌂╡⌐╟∫≡ ≢№╢╟℮⌐ ⅎ≡⇔╕℮≢⇔╞℮⁹≥─

ⱪ♇ꜝכⱣכ○⌂℮╟ ⅝≢╙∕─☿◒◦ꜛfi─ ≢ ⇔™ ≢ ↄ╟℮⌐⇔╕∆⁹  

⌂╠⌂™╟℮⌐ ↄ↓≤│≢⅝⌂™─≢⁸ ⌂∫≡╙∕╣∙╣─☿◒◦ꜛfi⅜⅝∟╪≤╕≤╕╢╟

℮ ∫≡™╢ ⅝ ╩ ™≡ↄ∞↕™⁹∟╞∫≤⁸ ⌂ ⌂╡ ⅝≤⌂╡╕∆⅜⁸∕╣⌐≈™≡

⇔⌂™≢ↄ∞↕™ ≤╙⅛ↄ⁸∆═≡│ ⌐ ↄ≢⇔╞℮⁹ 

 

60/80mⱣכ☺ꜛfi─T1╩ ↄ√╘⌐ ↕╣√ ↕╣√ ⅜№╡╕∆⁹(↓╣⌐╟╡ ⌐ ↑

╢⅛╙⇔╣╕∑╪)  

 http://www.qrp - labs.com/qcx/qcxmods.html#80m ╩ ≡ↄ∞↕™⁹ 

 

http://www.qrp-labs.com/qcx/qcxmods.html#80m
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↓─ ⌐⁸ ≈─ ™2 ≤3≈─ ─ ™ ─ ⅜№╡╕∆⁹ ╩╟╡ ⌐∆╢√╘

⌐⁸1≈─ ⌐╟∫≡ ⌐∆═≡─ ╩ ⅝⁸∕╣∙╣─☿◒◦ꜛfi⅜ ∂₈ ⅝ ₉⌂╢╟℮

⌐⇔√™≤ ™╕∆⁹ ─ ─ ⇔√ ⌐╟∫≡⁸꞉▬ꜘ─ ⅝™◖▬ꜟ⅛╠∕╣∙╣─ ⇔™

⌐ ↄ꞉▬ꜘ╩ ⅛╘⌂⅜╠1≈∏≈ ≢ ╢↓≤⅜≢⅝╕∆⁹ 

⌐ꜞ☻♩↕╣√√ↄ↕╪─☻♥♇ⱪ⅜№╡╕∆⅜⁸∕─ ╩ ↄ╟╡╙⁸ ⁸╛∫≡╖╢ ⅜

╦⅛╡╛∆™≤ ™╕∆⁹ ↄ∕╣╩ ╘≡ↄ∞↕™  

1)  ≤ ─ ≢♩꜡▬♪╩ ∫≡⁸ ⅛╠ ┼≤꞉▬ꜘ╩ ⇔≡ ─ ⅝╩⌡∂∫≡ↄ∞

↕™⁹ 3cm─꞉▬ꜘ─ ╩ ⇔≡⅔™≡ↄ∞↕™⁹ 

2)  ╩⅝≈ↄ⁸ ⌐⇔≡⁸☿fi♃כ ╩ ⇔≡ ↔≤⌐꞉▬ꜘ╩ ╕⌂™╟℮⌐⇔≡ↄ∞

↕™⁹꞉▬ꜘ─ ⅝⅜ ⌂╠∏⁸⅝∟╪≤ ┬╟℮⌐⇔╕∆⁹ 

3)   ™≡™╢ ⌐│⁸ ≤ ─ ≢♩꜡▬♪╩≈⅛╪≢ↄ∞↕™⁹ 

 

4)  30 ─ ™√╠⁸31 ╩ ↄ√╘⌐ ⌐꞉▬ꜘ╩ ↕∑≡ↄ∞↕™⁹↑╣≥╙⁸ ↄ∕╣

╩ ⅛∏⌐⁸30 ≤31 ─ ⌐꞉▬ꜘ─ ╩ⱪכꜟ™⅝ ⇔≡ↄ∞↕™⁹ 

5)  ≤ ─ ≢♩꜡▬♪╩ ↄ≈⅛╪≢ↄ∞↕™⁹∕⇔≡╙℮ ─ ⱪ╩╟∂╡╕∆⁹כꜟ≢

∕⇔≡♩꜡▬♪─ ⌐⅝≈ↄ⁸ ─ ⅝ ╩ ™≡™⅝╕∆⁹ 

6)  ↕╣╢╟℮⌐⁸ │30 ─ ─ ⌐꞉▬ꜘꜟכⱪ≢∆⁹ 
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7) ╙⌐╘√─ⱪכꜟ─≈2≥№  ∂↓≤╩⇔≡ↄ∞↕™(∕╣│∕╣∙╣33 ≤34 ─ ≤

36 ≤37 ─ ─ ⌐№╡╕∆)⁹ ⅝ │ ╣⅜∟≢∆⁹ ⌂ │⁸ ☻♥♇ⱪ─

⁸꞉▬ꜘכ⅜ ╩ ╩ⱪכꜟ╠√∫ ╡⁸ ⌐╙℮ ╩ⱪכꜟ╠√∫ ╢ ≢

∆⁹ ⌐╙℮ ↑┌ ™√↓≤⌐⌂╡╕∆⁹ ⅜⇔∫⅛╡ ≢№╢↓≤╩

⇔≡⁸ ≢⅝√╠ ╩ ╒≥ ⇔≡ ∫≡ↄ∞↕™⁹ 

8)  ╩╦⅛╡╛∆ↄ∆╢√╘⌐⁸↓╣⅛╠─☻♥♇ⱪ│ ≤ ⌂╡╕∆⅜ ─PCB ⌐

╩ ╖ ╗─╩ ⇔╕∆⁹ ⌐⅔↑╢ 1⌐ ⅝ ─(☻♥♇ⱪ1⅛╠─)─ ⅝ ╘╩ ╡ ↑

╕∆⁹ 6⌐│ ⅝ ╦╡─ ☻♥♇ⱪ7⅛╠─ ꞉▬ꜘ╩ ╡ ↑╕∆⁹ 

9)  ∫≡™╢꞉▬ꜘ╩ ℮≤⅝⁸♩꜡▬♪╩ ⌐ ∆╢√╘⌐⁸Ⱳכ♪─ ≢↓╣╠─2≈─

꞉▬ꜘ╩⌡∂∫≡ↄ∞↕™⁹ 

 

10) ↕№⁸3 )ⱪכꜟ─ ⅝ ─ ─ ⌐ ╩(ⱪכꜟ™ ╡⁸♩꜡▬♪Ⱳ♦▫─ ↄ≢

∫≡№╢⌡∂╡╩ ⅝╕∆⁹ 

╩ⱪכꜟ (11 ∫√↓≤⌐╟╡⁸2≈─꞉▬ꜘ⅜≢⅝╕⇔√⁹↓╣╠─1≈│♩꜡▬♪─ ⅛╠ ≡

™≡⁸♩꜡▬♪╩3 ™≡ 6⌐ ⅜∫≡™╢ ≢№╢↓≤╩ ∆╢↓≤⅜≢⅝╕∆⁹ ∫

≡⁸↓─꞉▬ꜘ╩ 5⌐ ⇔≡ↄ∞↕™⁹╙℮ ⇔≡ↄ∞↕™ ╩ 6⌐ ⇔⁸

│ 5⌐ ∆╢ ≢ fiכ♃⁸3 ⅝(Secondary1)╩ ∫≡™╕∆⁹ 

╙℮ ─꞉▬ꜘ│♩꜡▬♪─ ⅛╠ ⅜∫≡ ≡™╕∆⁹↓─꞉▬ꜘ╩ ⇔ ⇔⁸♩꜡▬♪

─☿fi♃כ ─ ⌐ ⅝╕∆⁹∕⇔≡⁸ 4⌐ ⇔≡⇔≡ↄ∞↕™⁹ ─ ≢⁸ ⌐ ∆╢

√╘⌐ ─꞉▬ꜘ─ ∫≡⅔⅝╕∆⁹ 

 

 

 

 

 

 

 

 

 

12) │2 ╩ⱪכꜟ─ ╡⁸♩꜡▬♪Ⱳ♦▫─ ↄ─⌡∂╡╩ ⇔≡⅔⅝╕∆⁹ 

13) ☻♥♇ⱪ11≤ ⌐ ⇔╕∆ ♩꜡▬♪─ ⅛╠ √꞉▬ꜘ│⁸3 ⅝≢∆⁹☻♥♇ⱪ11≢

╡ ↑√ 4⌐ ⅜∫≡™╕∆⁹↓─꞉▬ꜘ╩ 3⌐ ⇔╕∆⁹♩꜡▬♪─ ⅛╠ √╙℮

─꞉▬ꜘ │♩꜡▬♪╩ ⇔ ∟ →≡♩꜡▬♪─☿fi♃כ ⌐ ⇔╕∆⁹∕─꞉▬ꜘ╩

8⌐ ⇔≡ↄ∞↕™⁹↓╣≢⁸ 3≤4─ ⌐3 ⅝─₈Primary₉⅜≢⅝√↓≤⌐⌂╡╕∆⁹
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⌐ ∆╢√╘ ┘ ─ ≢ ≈─ ⇔™╩꞉▬ꜘ╩ ∫≡⅔™≡ↄ∞↕™⁹ 

 

 

 

14) ⌐⁸ ⌐ ╩ⱪכꜟ√⇔ ╡⁸⌡∂╡╩ ⇔≡⅔⅝╕∆⁹(↓╣│⁸20mⱣfi♪─ ⁸

30 ≤31 ─fiכ♃─ fi≢∆)⁹כ♃╢№⌐ 7⌐♩꜡▬♪─ ⅛╠ √꞉▬ꜘ╩ ⇔╕

∆⁹↓─☿◒◦ꜛfi│3♃כfi─ ⅝ ≢∆( 7≤8─ ≢₈Secondary2₉╩ ╡╕∆)⁹ 

15)  ꜟ ╩ⱪכ ∫√ ⌐⁸ ─꞉▬ꜘ│♩꜡▬♪─ ⅛╠ ╕⇔√ ↓─꞉▬ꜘ│30♃כfi─ ⅝

₈Secondary3₉─ ── ≢№╢─≢⁸∕╣╩ 2⌐ ⇔≡ↄ∞↕™⁹∕╣│∆≢⌐ 2≤

ↄ⁸ ─ ≢⇔√╟℮⌐⁸♩꜡▬♪─ ⌐∕╣╩ ⇔ ∆ │№╡╕∑╪⁹ 

╩ ∆╢√╘⌐ ╣≡ↄ∞↕™⁹T1─4≈─ ╩ fiכ♃⁸3⇔ ─ ╦╡

⅜ ⇔™ ⌐ ↕╣≡™╢↓≤╩ ∆╢√╘⌐⁸ ─ ─╟℮⌐⅝∟╪≤ ⌐∕╣╠

╩ ⇔ ↑╕∆⁹ 

16) PCB─ ⌐│⁸3 ─⌡∂╠╣√꞉▬ꜘ≤1Ɑ▪( ╩▬fi☻♩כꜟ⇔√)─⌡∂╡─⌂™ ⅜№

╢↓≤⌐⌂╡╕∆⁹ 

 

17) ↕≡⁸↓╣≢PCB─ ≢8 ─ ╩│╪∞ ↑∆╢↓≤⅜≢⅝╕∆⁹ │⁸1 ⌐1 ─꞉▬ꜘ

╩Ɫfi♄ ↑∆╢╟℮⌐ ╘╕∆ ↓℮∆╢↓≤≢⁸ ─꞉▬ꜘ⅜ ⌐♩꜡▬♪╩ ⇔⁸ ∆

╢─╩ ⇔≡ↄ╣╕∆⁹2≈─⌡∂╠╣⌂⅛∫√꞉▬ꜘ≢ ╘≡ↄ∞↕™⁹ 

ↄ ꞉▬ꜘ╩ ⅝⁸ ⌐ ⇔≡45 ⌐∕╣╩ →≡⁸PCB ⅛╠1- 2mm ╣≡∕╣╩ ⇔≡ↄ

∞↕™⁹ →╢↓≤≢⁸꞉▬ꜘ⅜ ∆╢↓≤╩ ⇔╕∆⁹↕№⁸꞉▬ꜘ╩│╪∞ ↑⇔≡ↄ∞↕

™⁹ 

10 ╒≥─ ☺ꜛ▬fi♩⌐Ɫfi♄↔≡╩ ≡≡ↄ∞↕™⁹∕℮∆╢↓≤≢⁸◄♫ⱷꜟ ⅜ ⅎ

⅝╢↓≤╩ ⌐⇔╕∆⁹ 

∆═≡─8≈─ ⅜│╪∞ ↑↕╣╢╕≢⁸∆═≡─ ─꞉▬ꜘ─Ɫfi♄ ↑╩(1 ⌐1Ɑ▪)
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╡ ⇔≡ↄ∞↕™⁹ 

DVM╩ ∫≡™╢⌂╠┌⁸ ⅝ ╩DC ─ⱶכ○0) )≢№╢↓≤╩♅▼♇◒⇔≡ↄ∞↕™⁹╙

⇔ ⅜⌂™⌂╠⁸∕╣│ ≢∆⁹ 

a)  ◄♫ⱷꜟ ╩ ⌐↓∆╡ ≤⇔≡™⌂™⅛⁸ ⇔≡™⌂™─≢⁸ ⌂─ ⅜⌂™

⁹  

b)  ꞉▬ꜘ╩ ∫√ ⌐ ⇔≡™╢  

c)  PCB─≥─Ɽ♇♪⅜1- 8≤™℮ꜝⱬꜟ╩ ╠╣╢⅛╩ ⇔⌂⅛∫√─≢⁸№⌂√─ ⅜ ∫≡

™╢⁹ 

18) (18) │ ⌂ ╖ ≡╩ ⅎ√ ─♩꜡▬♪╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



QCX-mini   assembly Rev 1.05                            30 

 IC2♁◔♇♩ ╖ ╖ 

TCXO PCB─√╘⌐╟╡ ↄ─☻Ɑכ☻╩ ╢√╘⌐⁸Ⱳכ♪─♩♇ⱪ⌐ ⌐∕╣╩ ⇔≡ↄ∞↕™⁹ 

IC2─√╘⌐28ⱧfiIC♁◔♇♩╩ ╡ ↑≡ↄ∞↕™⁹ 

♁◔♇♩─ ─ⅎↄ╓╩PCB◦ꜟ◒☻◒ꜞכfi─ ─ⅎↄ╓≤ⱴ♇♅↕∑╢╟℮⌐⁸ ⇔≡ↄ∞↕

™⁹ ⇔™ ⅝─ⱴ▬◒꜡◖fi♩꜡כꜝ╩ ∆╢↓≤│ ≢∆⁹PCB◦ꜟ◒☻◒ꜞכfi⁸♁◔♇♩⁸

⅔╟┘ ─IC─ ─ⅎↄ╓╩ ⅎ╢↓≤│⁸ ≤ ╩כꜝ◄⌂ ↑╢ ╙╟™ ≢∆⁹ 

Ⱨfi│PCB ─ ╟╡ ↕™─≢⁸♁◔♇♩⅜≥↓⌐ ⅛╣╢⅛⌐╟∫≡⁸™ↄ╠⅛─ №╡╕

∆⁹PCB─ ⌐⁸ ⌂ ╡ ↄ( ─╟℮⌐)♁◔♇♩╩ ╡ ↑╢╟℮⌐⇔≡ↄ∞↕™⁹Ɽ♪ꜟ≤

▬ꜘⱱכfi─◖Ⱡ◒♃─√╘⌐ ⌂☻Ɑכ☻╩ ∆╢√╘⌐⁸↓╣│ ≢∆⁹∕⇔≡⁸○ⱪ◦ꜛ

fi≢ ╡ ↑╢TCXO♪כ♃כⱲכ♪PCB≤uSDX♪כ♃כⱲכ♪PCBs─√╘⌐ ⌂☻Ɑכ☻╩ ∆╢

√╘─╙─≢∆⁹ 

│⁸ ( ⅎ┌Ⱨfi1≤15)≢1 ─Ⱨfi╩│╪∞ ↑∆╢╟℮⌐ ╘╕∆⁹ 

∕─ ⁸IC♁◔♇♩⅜ ↄPCB⌐ ↕╣╢↓≤╩♅▼♇◒⇔⁸ ⌐≥─╟℮⌂ ≢╙ ∆╢↓

≤⅜≢⅝╕∆⁹∆═≡─Ⱨfi⅜│╪∞ ↑↕╣≡⇔╕∫√╠⁸ ≢⌂™≤⇔≡╙⁸ ╡ ∆↓≤│

⇔ↄ⌂╢≢⇔╞℮⁹♁◔♇♩─ ⅜ ↑╣┌⁸ ─26 ─Ⱨfi╩│╪∞ ↑∆╢↓≤╩ ⇔≡ↄ

∞↕™⁹ 
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 100nF(0.1uF,Δ104Δ) ╩ ╖ ╗ 

16 ─ 100nF(0.1uF)◖fi♦fi◘כ◖℮™≥₈104₉│╠╣↓⁸╡№⅜כ♪⅜ ↕╣≡™╕∆⁹

╕√│ ╩Ɑכꜟ─ ∫≡⁸ ⇔™◖fi♦fi◘כ╩ ∏ ⇔≡ↄ∞↕™⁹↓╣╠─◖fi♦fi◘

 C12⁸≤C29⁸≢∆⁹│כ

─ ⇔™ ⌐∕╣∙╣╩ ⅝⁸∕╣╠⅜ ⅛⌂™╟℮⌐⁸╦∏⅛⌐⁸30 ─ ≢ ╩ ⇔√

♪כꜞ ╩ ┼ →≡ↄ∞↕™⁹∕⇔≡⁸ꜞכ♪ ╩│╪∞ ↑⇔⁸꞉▬ꜘכ♃♇◌כ⌐╟∫≡ ⌂

꞉▬ꜘ╩ ∫≡ↄ∞↕™⁹ 

◖fi♦fi◘כ─╕╦╡⅜≥─╟℮⌐▬fi☻♩כꜟ↕╣╢⅛│ ≢№╡╕∑╪⁹⇔⅛⇔⁸◖fi♦fi◘

╩ꜟⱬꜝכ ∂ ⌐ ™≡™╢╟℮⌐ ╡ ↑╢─│ ⌐╟™↓≤≢∆⁹ ⅎ┌⁸∆═≡─₈104₉

ꜝⱬꜟ⅜⁸ ⌐╕√│ (≥∟╠≢╙⁸◖fi♦fi◘כ⅜PCB─ ≢ ⇔≡™╢⅛⌐ ⇔╕∆)⌐ ⇔

≡™╢╟℮⌐⇔≡ↄ∞↕™⁹↓╣⌐╟╡⁸ ≢PCB ╖ ≡╩ ∆╢↓≤⅜∏∫≤ ⌐⌂╡╕∆⁹ 

◓ꜝ►fi♪ⱪ꜠כfi≤ ∆╢꞉▬ꜘ╩│╪∞ ↑∆╢ │ ⌐ ╩ ∫≡ↄ∞↕™⁹

Thermals(◓ꜝ►fi♪Ɽ♇♪│⁸ ╩ →⌐ↄↄ⇔≡Ɫfi♄ ↑╩ ⌐∆╢√╘⁸◓ꜝfi♪ⱪ꜠כfi

≤ ⅜∫≡™╢─≢│⌂ↄ⁸ ≈─ ↕⌂ ≢◓ꜝfi♪ⱪ꜠כfi≤ ↕╣≡™╕∆)⌐╙⅛⅛╦╠∏⁸

│╕∞ ↄ№╢─≢⁸╟™ ╩∆╢↓≤│╟╡ ⇔™⅛╙⇔╣╕∑╪⁹ 
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 ≡─0.47u Γ474Δ ╩ ╖ ╗ 

0.47uF─◖fi♦fi◘₈474₉│כ≤™℮ꜝⱬꜟ╩ ╠╣≡⁸◖fi♦fi◘כC11⁸C43⁸C44⁸C45⁸⅔╟

┘C46≢∆⁹ 

 

 

 47nF⁸Δ473Δ◖fi♦fi◘╩ ╡ ↑╢ 

47nF─◖fi♦fi◘₈473₉│כ≤™℮ꜝⱬꜟ╩ ╠╣≡⁸◖fi♦fi◘כC9≢∆⁹ 
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 ◐♇♩⅛╠C25≤C26◖fi♦fi◘╩ ╡ ↑╢ 

↓╣╠─◖fi♦fi◘כ─ │ ┌╣√Ᵽfi♪⌐ ⇔╕∆⁹ 

◖fi♦fi◘כ│ⱷ▬fi◐♇♩ ≤│ ─◓♇Ᵽכ♃ꜟ▫ⱨה☻Ɽהכ꜡─ ⌐№╡╕∆⁹ 

Ᵽfi♪─√╘⌐ ⇔™◖fi♦fi◘כ ╩ ≈↑╢√╘⌐⁸ ╩ꜟⱩכ♥─ ⇔≡ↄ∞↕™  

Ᵽfi♪  ꜝⱬꜟ 

 F Γ Δ 

 F Γ Δ 

 F Γ Δ 

 F Γ Δ 

 F Γ Δ 

 F Γ Δ 
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 ◐♇♩─ ⅛╠C27≤C28╩ ╡ ↑╢ 

↓╣╠─◖fi♦fi◘כ─ │⁸ ┌╣√Ᵽfi♪⌐ ⇔╕∆ ⱷ▬fi◐♇♩ ≤│ ▫Ɽ☻ⱨכ꜡─

ꜟ♃Ᵽ♇◓─ ⌐№╡╕∆⁹Ᵽfi♪⌐╟╢ ⇔™◖fi♦fi◘כ ╩ ≈↑╢√╘⌐⁸ ╩ꜟⱩכ♥─

⇔≡ↄ∞↕™  

 

Ᵽfi♪  ꜝⱬꜟ 

 F Γ Δ 

 F Γ Δ 

 F Γ Δ 

 F Γ Δ 

 F Γ Δ 

 F Γ Δ 
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 C30 ◖fi♦fi◘╩ ╡ ↑╢ 

↓─◖fi♦fi◘כ│Ᵽfi♪⌐╟╡ ⅜ ╕╡╕∆⁹ 

◐♇♩│∆═≡─Ᵽfi♪─√╘⌐ ≤↕╣≡™╢ ─◖fi♦fi◘כ╩ ╪≢™╕∆⁹ 

Ᵽfi♪⌐ ⌂╙─╩▬fi☻♩כꜟ⇔≡ↄ∞↕™⁹Ᵽfi♪─√╘⌐ ⇔™◖fi♦fi◘כ ╩ ≈↑╢√

╘⌐⁸ ╩ꜟⱩכ♥─ ⇔≡ↄ∞↕™  

Ᵽfi♪  ꜝⱬꜟ 

 F Γ Δ 

 F 

F 

Γ Δ 

Γ Γ 

 F Γ Δ 

 F Γ Δ 

 F Γ Δ 

 F Γ Δ 

40m≤80m─Ᵽכ☺ꜛfi⌐≈™≡─  ∕╣∙╣─56pF≤180pF─◖fi♦fi◘⁸│כT37- 2≤T50- 2♩꜡

▬♪⌐╟∫≡ ─ ↕™Ᵽ♇◓⌐Ɽ♇◒↕╣≡™╢↓≤⅜№╡╕∆⁹ 

60m─ ⌂  

60m─Ᵽfi♪─√╘⌐⁸◖fi♦fi◘⁸30│כpF≤56pF─◖fi♦fi◘כ╩ ⌐ ╡ ↑╕∆⁹PCB─ ⌐

│1≈─◖fiⱳכⱠfi♩ⱳ☺◦ꜛfi⅜№╡╕∆⁹60m ⌐│⁸◖fi♦fi◘כ( ⅎ┌56pF)╩ ↕╣√

⌐ ╡ ↑≡⁸PCB─ ≢ ∂Ɽ♇♪┼╙℮ ≈─( ⅎ┌30pF)╩│╪∞ ↑∆╢ ⅜№╡╕

∆⁹ ♪כꜞ─ ∞╪│⁸╡√⇔♩כꜛ◦⅜ ↑↕╣√Ɽ♇♪⌐ ╣⌂™╟℮ ⇔≡ↄ∞↕™⁹ 

80m─ ⌂  

↕╣√180pF─◖fi♦fi◘0.2│כ▬fi♅(5.08mm)Ⱨfi ╩ ∫≡™╕∆⁹⇔⅛⇔⁸PCB─ ─

─ │0.1▬fi♅(2.5mm)≢∆⁹ 

PCB ⌐ ↕∑╢√╘⌐ ⌐╟╡ ↄ ⌐◖fi♦fi◘כ꞉▬ꜘ╩ ⇔ ↑╢↓≤⅜ ≢∆⁹ 
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 C5,C8◖fi♦fi◘כ╩ ╡ ↑ 

↓╣╠─◖fi♦fi◘כ│Ᵽfi♪ ≢∆⁹ 

∕╣╩ ≤↕╣≡™╢ ⌐ ∫≡ ↄ√╘⌐⁸ ─ ╩♩ꜞⱴכ◖fi♦fi◘כC1⌐ ⇔╕

∆⁹ 

◐♇♩│∆═≡ ≤↕╣≡™╢◖fi♦fi◘כ ╩ ╪≢™╕∆⁹Ᵽfi♪⌐ ⌂◖fi♦fi◘כ(s) ╩

╡ ↑≡ↄ∞↕™⁹Ᵽfi♪─√╘─ ⇔™◖fi♦fi◘כ (s) ╩ ≈↑╢√╘⌐⁸ ╩ꜟⱩכ♥─

⇔≡ↄ∞↕™⁹ 

₈NONE₉│♥כⱩꜟ─ ⌐ ↕╣≡™√╠⁸ ⇔√◖fi♦fi◘כ╩ ╡ ↑⌂™≢ↄ∞↕™⁹ 

Ᵽfi♪ C5  C5ꜝ ⱬꜟ C8  CBꜝ ⱬꜟ 

 F Γ Δ F Γ Δ 

 F Γ Δ  Γ Δ 

 F Γ Δ NONE  

 F Γ Δ NONE  

 NONE  NONE  

 NONE  NONE  
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 1uF⁸Γ105Δ◖fi♦fi◘ C21,C22╩ ╡ ↑╢ 

1ɡF─◖fi♦fi◘₈105₉│כ≤™℮ꜝⱬꜟ╩ ╠╣≡⁸C21≤C22≢∆⁹ 
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 N5819♄▬○כ♪─ ╡ ↑ 

│D3♪כ○▬♄─↓ ™Ⱳ♦▫≤ ™ ╩ ≈╟╡ │╣↓⁹∆≢♪כ○▬♄™⅝ ⌐ ╡ ↑╕

─♪כ○▬♄⁹∆ ™ ⅜PCB⌐ ⇔≡№╢ ™ ≤ ∆╢╟℮ ⅝╩⇔∫⅛╡ ⅛╘≡ↄ∞↕™⁹ 

│♪כ○▬♄─↓ ─ ⅛╠ꜝ☺○╩ ⇔╕∆⁹ ╩ ∫√ ≢ ⌐ ⇔≡╙⁸

∕╣╩ ⇔⌂™╟℮⌐⇔╕∆⁹ ─ ⅜ ╡╟♪כ○▬♄─ כ◐♩♇ꜛ◦⁸≢─™⌂

⅜♪כ○▬♄ ╦╣╕∆⁹⇔⅛⇔⁸ ─ ╩♪כ○▬♄─↓⁸ ╢ │400mV⌐ ╪≢™╢⅛

╙⇔╣╕∑╪⁹ ⌐⅔↑╢↓─ │╦∏⅛⌐ ╩ ↕∑╕∆⁹ 

∕⇔≡⁸ ─ Ⱶꜞ꞉♇♩╩ ╡ ∆↓≤╩ ⇔⁸ ╩ ⇔≡ ╩ ⇔⌂™⌂╠┌⁸D3

─ ╦╡⌐☺ꜗfiⱤכ꞉▬ꜘ╩ ╡ ↑╣┌⁸№⌂√│╙℮ ⇔╟╡ ™RF ╩ ╢≢⇔╞℮⁹ 
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 MH ╩ ╡ ↑╢ 

↓─◒ꜞ☻♃ꜟ─ │₈20.000₉≢∆⁹ 
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 MH ╕√│○ⱪ◦ꜛfi─TCXO╩ ╡ ↑╢ 

27MHz─◒ꜞ☻♃ꜟ╩ ╡ ↑╢ ⌐│⁸◒ꜞ☻♃ꜟ─ │₈27.000₉≢∆⁹ 

╕√⁸25MHzTCXO╩ ╡ ↑╢ │↓─ │Ɽ☻╩⇔≡ↄ∞↕™⁹ ⌐ ⅜№╡╕∆⁹ 

 

TCXO⸗☺ꜙכꜟ╩▬fi☻♩כꜟ∆╢  

↓╣│⁸27MHz─◒ꜞ☻♃ꜟ⅜№∫√≢№╤℮ ∂ⱳ☺◦ꜛfi⌐▬fi☻♩⁹∆╕╣↕ꜟכ 

TCXO─ⱳ☺◦ꜛfi╩ ⇔≡™╢PCB─ ⌐ ⅜№╡╕∆  
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TCXO⸗☺ꜙכꜟ│ ─╟℮⌐ ╡ ↑╕∆ 

⌂ꜘ☻ꜞ╩ ≈↑≡ↄ∞↕™ TCXO─ ╩ ╠⌐⇔╕∆⁹ 

 

↕╣√ ─ ♪כꜞ⌐ ─ ∟ ⇔╩Ɫfi♄

↑⇔⁸Ⱳכ♪─ ─ ⌂꞉▬ꜘ╩ ╡ ∫≡

ↄ∞↕™⁹ 

 

꞉▬ꜘ─ ⌐ ⌐TCXO⸗☺ꜙכꜟ╩ ™≡ↄ∞

╢⅝≢╠⅛♩♇◔♁28ⱧfiIC│ꜟכꜙ☺⸗⁹™↕

╡ ∆╢╟℮⌐ ╡ ↑≡ↄ∞↕™⁹ 

 

28 ─ⱧfiiC♁◔♇♩⌐ ⇔≡⅝≈ↄ⇔∫⅛╡

TCXO⸗☺ꜙכꜟ╩ ↑≡⁸Ɽ♇♪⌐꞉▬ꜘ╩Ɫfi

♄ ↑⇔≡ↄ∞↕™⁹ 

 

⌂꞉▬ꜘ╩ ╡ ∫≡ↄ∞↕™⁹TCXOⱲכ♪

│ ≢ ≤ ← ⅜⌂™─≢⁸Ɽ♇♪⅜

⇔ ⌂─≢∆⁹ ⌐ ∫≡ↄ∞↕™⁹ 
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 TCXO⸗☺ꜙכꜟ╩ ℮ ⌐│⁸ ⅜⁸♦ⱨ◊ꜟ♩≢№╢27,004,000MHz≢│⌂ↄ⁸

25,000,000MHz≢№╢↓≤⌐ ⇔≡ↄ∞↕™⁹ 

↓╣│ ≢ ─☿♇♩▪♇ⱪ ⌐⅔™≡↕╠⌐ ⇔╕∆⁹ 

↓╣│⁸QCXⱵ♬⅜25MHz─ (TCXO⸗☺ꜙכꜟ)≢╙27│√╕⁸MHz( ↕╣√◒ꜞ☻♃ꜟ)⌐

╟∫≡╙ ∆╢↓≤⅜≢⅝╕∆⁹≥╣╩▬fi☻♩כꜟ⇔√⅛╩ ⌐⅔™≡ ⇔╕∆⁹ 

 

 500Ɏ ♩ꜞⱴכ╩ ╡ ↑╢ 

↓─24 ♩ꜞⱴכ │ꜝⱬꜟ⌐₈501₉≤ ↕╣√ ↕™ ™ ─◖fiⱳכⱠfi♩≢∆⁹

∕╣│R27≢∆⁹♩ꜞⱴכ │⁸▬fi☻♩כꜟ─ ⌐ ⌐ ↕╣╢ ⅜№╡╕∆⁹ 

│⁸∕╣╩⁸QCXⱵ♬PCB▪☿fiⱩꜞ╩│╘ ╗⌐│ ⇔ ↕⅜ ⅝ ⅞╢ ↕⌂ ∫ ╡╩

∫≡™╕∆⁹ ∫≡⁸꞉▬ꜘ◌♇♃כ╩ ∫≡↓─ ╩ ╡ ⇔≡ↄ∞↕™⁹ 

 

↓─ ∫ ╡⌐  

 

꞉▬ꜘכ♃♇◌כ╩ ∫≡ ∫

╡╩ ╡ ↄ 

 

↕╩ ⇔ ↄ≢⅝╕⇔√ 

 

─ ─⌡∂│⁸ ─ ─◄♇☺⌐ ™ ⅝⌐⌂╡⁸PCB◦ꜟ◒☻◒ꜞכfi≤꜠▬▪►♩ ─

─⌡∂─ ≤ ∂⌐⇔╕∆⁹∕╣⅜⇔∫⅛╡≤ ⌐ ™≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 
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 50kɎ ♩ꜞⱴכ╩ ╡ ↑╢ 

2≈─ 50K─ⱴꜟ♅ ♩ꜞⱴ⁸כR17⁸⅔

╟┘R24⅜№╡╕∆⁹∕╣╠│ꜝⱬꜟ⌐

₈'503' ₉≤ ↕╣√ ™ ◖fiⱳכⱠ

fi♩≢∆⁹ 

↓─♩ꜞⱴכ│ ☿◒◦ꜛfi≢ ↕

╣√╟℮⌐⁸ ↕⌂ⱪꜝ☻♅♇◒─ ∫ ╡

╩꞉▬ꜘכ♃♇◌כ╩ ∫≡ ⌐ ╡

∫≡⅔ↄ↓≤⅜ ≢∆⁹ 

 

 

─ ─⌡∂│PCB◦ꜟ◒☻◒ꜞכfi≤꜠▬▪►♩ ─ ─⌡∂≤ⱴ♇♅⇔⌂↑╣┌⌂╡╕∑╪⁹ 
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 ◖fi♦fi◘─ ╡ ↑ 

◐♇♩─ ⌐2≈─ 470ɡF─◖fi♦fi◘⁹∆╕╡№⅜כC24⁸ C47≢∆⁹↓╣╠│ ─№╢ ◖

fi♦fi◘⁸╡№≢כ ⇔™ ⅝⌐ ╡ ↑⌂ↄ≡│⌂╡╕∑╪  

◖fi♦fi◘כ─ⱴ▬♫☻ ꞉▬ꜘ│PCB◦ꜟ◒☻◒ꜞכfi≤꜠▬▪►♩ ─ ≢ ─ ™Ᵽכ⌐╟

∫≡ ↕╣√ ⌐ ╡ ↑╠╣⌂↑╣┌⌂╡╕∑╪⁹ⱪꜝ☻ ꞉▬ꜘ│PCB◦ꜟ◒☻◒ꜞכfi≤꜠▬▪

►♩ ─ ≢ ─Ᵽכ≤ ◦fiⱲꜟ⌐╟∫≡ ↕╣√ ⌐ ╡ ↑╠╣⌂↑╣┌⌂╡╕∑╪⁹ 

◖fi♦fi◘כ│ ─ ↕⅜ ⌂╢ ≢ ↕╣╕

∆⁹ ⅜╟╡ ™꞉▬ꜘ≢№╡⁸ ─꞉▬ꜘ│⁸╟╡

ↄ⌂∫≡™╕∆⁹( ⇔ↄ ╩ ≡ↄ∞↕™) 

∕╣╠─◖fi♦fi◘כ│PCB≤ ─ ⌐ ⅜⌂™╟℮⌐PCB├∫√╡ ↄ╟℮⌐ ╡ ↑╠╣⌂↑

╣┌⌂╡╕∑╪⁹ 
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 30pF C1 ♩ꜞⱴכ─ ╡ ⅝⌐⁸◖fiⱳכⱠfi♩Ⱨfi╩ ⇔≡ↄ∞↕™⁹ 

↕™Ⱨfi─│╖ ⇔≡™╢ ⌂ │PCB─ │╪∞ ≢ ╡ ∫≡ↄ∞↕™⁹∕╣╠│

mm⅜ ⌐☻כ◔⁸⅜∆≢↑∞╢™≡⇔ ╖ ╗ ⌐│⁸▪ꜟⱵ♬►ⱶ─ ⌐ ⇔≡⇔╕℮⅛╙

╣╕∑╪⁹ 
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 MPS751 Q6 ♩ꜝfi☺☻♃─ ╡ ↑  

Ɽ♇◔כ☺☻♃▬ꜟ│ ⌐ ⇔≡™

╕∆─≢⁸♩ꜝfi☺☻♃─ⱴכ◒╩╟ↄ

≡⁸ ⇔ↄ↓╣╩ ∆╢╟℮⌐

⇔≡ↄ∞↕™⁹ 

PCB ⌐♩ꜝfi☺☻♃─ ╠⌂ ⅜

⇔∫⅛╡≤ ∆╢╟℮⌐⁸♩ꜝfi☺☻

♃─ ╩ ⌐ →≡PCB─ ⌐ ⇔

≡ↄ∞↕™⁹ 

꜠▬▪►♩ ⌐⅔↑╢ ─ ⌐♩ꜝ

fi☺☻♃─Ⱳ♦▫│ ↕╣╕∆⁹(PCB

─ ≢ ⌐ↄ™─≢∆⅜) ♩ꜝfi☺☻♃

│PCB⌐ ≤ ⌂╠⌂™╟℮⌐⇔╕∆⁹ 
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 ≡─BS170 ♩ꜝfi☺☻♃╩ ╡ ↑╢ 

◐♇♩─ ─ ∫≡™╢♩ꜝ

fi☺☻♃│BS170 MOSFETs≢№╡⁸

∕╣╠│6≈№╡╕∆  

Q1⁸Q2⁸Q3⁸Q4⁸Q5⁸⅔╟┘Q7

≢∆⁹ 

Q1,Q2⅔╟┘Q3│ ─☿◒◦ꜛ

fi≤ ⌂ ≢ ╡≈↑╕∆⁹

PCB─ ⌐ ™╟℮⌐⁸ ⇔™

⌐ ╟ↄ ╡ ↑╢╟℮

╩ ↑≡ↄ∞↕™⁹ 

▬fi☻♩כꜟ─ ⌐⁸ ↕╣

√12mm☻♅כꜟ ⁸10mm M3☻

╩∂⌡ꜟכ♅ ∫≡ↄ∞↕™⁹ 

↕╣╢╟℮⌐PCB ─ ≢ ↄ ╠⌂♩ꜝfi☺☻♃─ ╠⌂ ╩3M─♫♇♩הⱲꜟ♩≢ ╘≈↑

╕∆⁹( ╩ )⁹ 

◐♇♩⌐│10mm─⌡∂≤12mm─⌡∂─ ⅜ ╕╣≡™╢⅛╙⇔╣╕∑╪⁹ 

12mm─⌡∂≢│⌂ↄ⁸10mm─⌡∂╩ ℮↓≤⅜ ≢∆⁹(12mm≢│ ∆⅞╕∆)⁹ 
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 2×3Ⱨfi ▬fi◘כ◐♇♩ⱪ꜡◓ꜝⱵfi◓ Ⱬ♇♄כ╩ ╡ ↑╢ 

↓─ ─ⱧfiⱫ♇♄⁸│כ ⌂ ⌐ⱨ□כⱶ►▼▪▪♇ⱪ♦כ♩╩ ℮√╘AVRⱪ꜡◓ꜝⱴכ╩

∆╢√╘⌐ ╦╣╕∆⁹ 

Ⱨfi─ ™ ─ ╩PCB⌐ ⇔≡ↄ∞↕™⁹ ─ ╩ ⌐Ɫfi♄ ↑∆╢─≢│⌂ↄ⁸ ⌐

─Ⱨfi∞↑╩Ɫfi♄ ↑⇔⁸Ⱬ♇♄כ⅜⅝∟╪≤PCB⌐ ↕╣≡™╢↓≤╩♅▼♇◒⇔≡ↄ∞↕

™⁹ 
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 2×5 ─LCDⱫ♇♄כ╩ ╡ ↑╢ 

↓─ ─ⱧfiⱫ♇♄כ(♁◔♇♩)│ⱷ▬fiQCXminiPCB≤⁸∕╣⌐ ∑╢♦▫☻ⱪ꜠▬Ⱳכ♪≤╩

⇔╕∆⁹ ⌐ ─Ⱨfi╩│╪∞ ↑⇔⁸Ⱬ♇♄⁸⅜כ ─9╩│╪∞ ↑∆╢ ⌐⅝∟╪≤PCB⌐

↕╣≡™╢↓≤╩♅▼♇◒⇔≡ↄ∞↕™⁹ 

LCDⱲכ♪⌐ ╡ ↑╠╣╢ ─Ⱬ♇♄כ◖Ⱡ◒♃≢│⌂ↄ⁸2x5Ⱨfi─ ⱧfiⱫ♇♄

)♃◒Ⱡ◖כ ╩ ≡ↄ∞↕™)╩ ∏ ╡ ↑≡ↄ∞↕™⁹ 

♁◔♇♩╩ ⌂ ╡∆⌂╦∟Ɽ♪ꜟ◖Ⱡ◒♃⅛╠ ╣╢╟℮⌐⁸ ─ ⌐ ≠

ↄ╟℮⌐ ╡ ↑╕∆⁹( ─ ⌐⅔↑╢) ↓╣│⁸▬ꜘⱱכfi≤Ɽ♪ꜟ◖Ⱡ◒♃╩

╡ ↑╢↓≤⅜ ∞⅛╠≢∆⁹ 
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 2×4 Ⱬ♇♄כ╩ ╡ ↑╢ 

↓─ ─ⱧfiⱫ♇♄כ(♁◔♇♩)│ⱷ▬fiQCXminiPCB≤∕─ ─◖fi♩꜡כꜟⱲכ♪

≤ ⇔╕∆⁹ 

⌐ ─Ⱨfi╩│╪∞ ↑⇔⁸ ─8╩│╪∞ ↑∆╢ ⌐Ⱬ♇♄כ⅜⅝∟╪≤PCB

⌐ ↕╣≡™╢↓≤╩♅▼♇◒⇔≡ↄ∞↕™⁹ 

 

 

 

 ╩ ™≡L4╩ ╡ ↑╢ 

L4│♃▬ⱪT37- 2≢∆⁹∕╣│ ─ ─ ™Ɑ▬fi♩─ ⇔≡№╢ ↕™ꜞfi◓≢∆⁹꞉▬ꜘ⅜♩

꜡▬♪─ ─ ╩ ∆╢√┘⌐⁸↓╣│1 ─ ⅝ ≤⇔≡◌►fi♩⇔╕∆⁹ 

⅝ │◐♇♩─Ᵽfi♪⌐ ╩ꜟⱩכ♥─ ∆╕⇔ ∆╢ ⁹ 

▬fi♄◒♃fi☻─ │ ≢⁸◖▪─ ─ ⅝ ≤≥╣╒≥ ↄ ⅝ ╩ ↄ⅛⌐ ∆╢≢⇔╞℮⁹

↓─ ⌐ ≢⌂™─≢⁸↓╣╠─ ⅝ ⌐≈™≡│ ⇔⌂™≢ↄ∞↕™⁹ 

Ᵽfi♪  ⅝  

   

   

   

   

   

   

⅝ │⁸≢⅝╢∞↑⅝≈ↄ(⇔⅛⇔№╕╡⅝≈∆⅞╢≤ ╣╕∆) ↄ╟℮⌐⇔≡ↄ∞↕™⁹ 

♩꜡▬♪─╕╦╡⌐ ≢ ↄ╟℮⌐⇔≡ↄ∞↕™⁹ ─ │ 2 3cm꞉ ▬ꜘ╩ ⇔≡ↄ∞↕™⁹ 

 



QCX-mini   assembly Rev 1.05                            51 

꞉▬ꜘ│◄♫ⱷꜟ≢◖כ♥▫fi◓↕╣≡™≡⁸Ɫfi♄≢ ∆╢ ⌐│⁸↓─Ɑ▬fi♩ ⅜∆↓≤

⅜≤≡╙ ≢∆⁹ ╩♪▬꜡♩fi◓⅜№╢─≢⁸▫♥כ◖─↓⁸ ⇔≡─ │⌂™─≢∆⁹  

↓╣│QRPꜝ Ⱳ◐♇♩ ⌐≈™≡─ ─ ≢∆ ꞉▬ꜘ◄♫ⱷꜟ╩ ╡ ╠⌂™ ⁹ 

 

꞉▬ꜘ◄♫ⱷꜟ╩ ╡ ╢1≈─ │⁸ ─ ╩↓∆╡ ╢─⌐⁸◘fi♪ⱭכⱤכ╩ ∫√╡⁸

♫▬ⱨ╕√│꞉▬ꜘכ♃♇◌כ⌐╟∫≡ ⌐└∫⅛™≡™╕∆⁹ 

⇔⅛⇔⁸ ─ ⅝⌂ │⁸√∞◄♫ⱷꜟ╩ ⅝ ℮↓≤≢∆⁹ ╙─ ⁸ ⌐◓fi▫♥כ◖─

╦╣√◄♫ⱷꜟ─♃▬ⱪ│⁸꞉▬ꜘ╩│╪∞─⇔∏ↄ⌐ ╕∑≡⁸ ─Ɫfi♄↔≡─ ≢╙ ⅝

℮↓≤⅜≢⅝╕∆⁹(ⱦfi♥כ☺╙── ─ ≢ ↕╣╢∏∫≤ ™꞉▬ꜘ⌐≈™≡│

⅜ ⌂╡╕∆)⁹◄♫ⱷꜟ╩ ⅝ ╩כ♃▬ꜝ√╕⌐╘√℮ ℮↓≤⅜≢⅝╕∆⁹ 

꞉▬ꜘ─ ╩PCB─ ⇔™ ⌐ ⇔⁸♩꜡▬♪⅜PCB─ ≢ ⌐ ⅛∑≡⁸ ↄ∕╣╩ ∫ ∫≡

╡ ↑╕∆⁹ 

꞉▬ꜘ╩│╪∞ ↑⇔╟℮≤⇔≡™╢ ⌐⁸♩꜡▬♪⅜ ⇔⌂™╟℮⌐⁸ ╩ ⇔√꞉▬ꜘ╩ →

≡ↄ∞↕™⁹PCB╩ ⇔≡ ⇔≡™╢꞉▬ꜘ╩⁸╒╪─2mm ⇔≡⁸ ⌂꞉▬ꜘ╩ ╡ ∫≡ↄ

∞↕™⁹↕№⁸Ɫfi♄↔≡⅛╠ ⌐│╪∞╩ ⇔ ╪≢™⅝╕∆⁹ ─ ⁸ ∆╢ ⌐Ɫfi♄

↔≡╩ ≡╕∆⁹ │ 10╕≢╝∫ↄ╡◌►fi♩∆╢≤⁸│╪∞│꞉▬ꜘ╩ ╡ ╗≢⇔╞℮(∕╣

│⁸◄♫ⱷꜟ╩ ⅝ ℮─⌐ ⌐ ↄ⌂╢≢⇔╞℮)⁹◄♫ⱷꜟ⅜ ⅎ ⅝╢ ⌐⁸ ₁ ─ ↕™

╕╡╩ ╢↓≤⅜≢⅝╕∆⁹ 

⌐⁸꞉▬ꜘ⅜ ⇔ↄ│╪∞ ↑↕╣≡™╢↓≤╩ ⅛╘╢√╘⌐⁸ ⌐╟∫≡│╪∞ ↑↕

╣√☺ꜛ▬fi♩╩ ⇔≡ↄ∞↕™⁹│╪∞⅜⅝∟╪≤ ╣≡™⌂ↄ≡⁸꞉▬ꜘ⌐ ™≡™⌂™ ⁸

↓╣│ ⁸◄♫ⱷꜟ⅜√┬╪ ⅝ ╦╣≡™⌂™≤™℮ ≢∆⁹ 

DVM כ♃☻♥ ╩ ∫≡™╢⌂╠┌⁸꞉▬ꜘ─2≈─ ─ ≢DC ─ⱶכ○0) )╩♅▼♇◒∆

╢↓≤│╟™▪▬♦▪≢∆⁹DVM╩ ∫≡™⌂ↄ≡╙⁸∕⇔≡ꜝ☺○⅜ ⇔⌂™⌂╠┌⁸ │⁸↓

─ ∕─ ╩ ∆╢√╘─ ─ ╩ ℮↓≤⅜≢⅝╕∆⁹ 
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 ♩꜡▬♪ L2 ╩ ╡ ↑╢ 

L2│ ⅜ ⅛⁸ ↄ ╠╣√ ↕™♩꜡▬♪ꜞfi◓≢∆⁹∕╣│ ꜟ▫ⱨה☻Ɽהכ꜡√╣↕

כ♃ ⌐ ∫≡™╕∆⁹♩꜡▬♪─╕╦╡⌐ ↄ⁸ ⇔™ ⌐⌂╢╟℮꞉▬ꜘ╩ ™≡ↄ∞↕™⁹

─▬fi☻♩כꜟ │ ─☿◒◦ꜛfi≤ ≢∆⁹꞉▬ꜘ◄♫ⱷꜟ ╡ ╢↓≤≤⁸♅▼♇◒╩

╣∏⌐  

QCX- mini◐♇♩≢│⁸♃כfi╩⇔∫⅛╡≤ ∫≡♩꜡▬♪╩ ⅝⁸ ╡ ↑≡⅛╠⁸ ⌐ →╠╣

╢≤™℮ ⅜№╡╕∆⁹ ↓╣│⁸ ╩ ∆╢√╘⌐⁸ ≢♩꜡▬♪─ fiכ♃╢№≡∫

╩ ⇔≡╖╢↓≤╩⅔ ╘∆╢√╘≢∆⁹ ♩꜡▬♪─ ╡ ↑ ╩ ╠⌐ ⅝╕∆ 

QCX- mini─PCB│⁸ ⌐ →≡ ⅛╣√ ╟╡╙⁸ ⌐ ⌐ ⅛╣√ ─ ╩fiכ♃⅜ →

╢─⅜│╢⅛⌐ ≢∆⁹ ─ ⁸꞉▬ꜘכ♃⁸╡⌂⌐♩▬♃╡⌂⅛│כfi╩╕≤╘╟℮∆╢─

⅜ ≢∆⁹ 

⅝ │⁸Ᵽfi♪⌐ ╡╕∆─≢ ╩ꜟⱩכ♥─ ⇔≡ↄ∞↕™⁹ 

▬fi♄◒♃fi☻ │ ≢⁸◖▪─ ─ ⅝ ≤≥╣╒≥ ↄ ↄ⅛⌐ ∆╢≢⇔╞℮⁹ 

↓─ ⁸№╕╡ ≢│⌂™─≢⁸↓╣╠─ ⅝ ⌐≈™≡│ ⇔⌂™≢ↄ∞↕™⁹ 

Ᵽfi♪ ♩꜡▬♪ ◖▪─   ⅝  
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 ♩꜡▬♪L1≤L3╩ ╡ ↑╢ 

L1≤L3│ ⅜ ≢№╢⅛⁸ ↄ ╠╣√ ↕™♩꜡▬♪ꜞfi◓≢∆⁹∕╣╠│ הכ꜡√╣↕

Ɽ☻הⱨ▫ꜟ♃כ ⌐ ∫≡™╕∆⁹♩꜡▬♪─╕╦╡⌐ ↄ⁸ ⇔ↄ ≢꞉▬ꜘ╩ ™≡ↄ∞↕™⁹ 

─▬fi☻♩כꜟ─ │ ─☿◒◦ꜛfi≤ ≢∆⁹꞉▬ꜘ◄♫ⱷꜟ╩ ╡ ╢↓≤≤⁸♅▼

♇◒╩ ╣∏⌐  

⅝ │⁸Ᵽfi♪⌐ ╡╕∆─≢ ╩ꜟⱩכ♥─ ⇔≡ↄ∞↕™⁹ 

▬fi♄◒♃fi☻ │ ≢⁸◖▪─ ─ ⅝ ≤≥╣╒≥ ↄ ↄ⅛⌐ ∆╢≢⇔╞℮⁹ 

↓─ ⁸№╕╡ ≢│⌂™─≢⁸↓╣╠─ ⅝ ⌐≈™≡│ ⇔⌂™≢ↄ∞↕™⁹ 

Ᵽfi♪ ♩꜡▬♪ ◖▪─   ⅝  
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 2.1mm ◖Ⱡ◒♃╩ ╡ ↑╢ 

PCB◦ꜟ◒☻◒ꜞכfi≤ⱴ♇♅∆╢╟℮⌐⁸2.1mm─ ◖Ⱡ◒♃╩ ╡ ↑≡ↄ∞↕™⁹ 

QCXmini╩○ⱪ◦ꜛfi─▪ꜟⱵ♬►ⱶ◔כ☻⌐ ╖ ╗⌂╠┌⁸◖Ⱡ◒♃⅜ ⇔ↄ ⇔√ⱤⱠꜟ

≤ ╦∑╩⇔≡⁸ ⌐↓╣╩▬fi☻♩כꜟ∆╢↓≤│ ≢∆⁹ 
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 ◖Ⱡ◒♃─ ╡ ↑ 

≤⇔≡⁸↓↓⌐ ─SMA◖Ⱡ◒♃⅜ ╡ ↑╠╣╕∆⁹ │ ⌐│ ∫≡™╕∑╪ 

 

╡ ↑ ⅜ ⇔™↓≤╩♅▼♇◒∆╢√╘⌐⁸ ⌐☿fi♃כⱧfi╩│╪∞ ↑⇔≡ↄ∞↕™⁹

℮╕ↄ™∫√╠⁸ ∫≡™╢Ⱨfi╩│╪∞ ↑∆╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

╩♩♇♫≥כꜗ◦♇◊► ╖ ╗ ⌐ ╡ ∫≡⅔ↄ↓≤⅜⇔∫⅛╡ ╡ ↑╢ ≢∆⁹ 

╙⇔ ℮⌂╠ ○ⱪ◦ꜛfi─QRPꜝ ⱲQCXmini◔כ☻─ ⌐ⱨ▫♇♩∆╢╟℮⌐BNC◖Ⱡ◒♃╩ ╡

↑╢↓≤⅜ ≢∆⁹◖Ⱡ◒♃Ⱳ♦▫─ ─ │PCB─◄♇☺≤ ⌂╢═⅝≢№╡╕∑╪⁹BNC◖Ⱡ◒

♃│PCB─◄♇☺⌐90 ─ ⌐⁸ ─ ⅜◄▪⅜ ╣≡™╢≤↓╤⌐ ╡ ↑╕∆⁹ 

│╪∞ ↑⇔√ ⌐⁸☿fi♃כⱧfi─ ⌂꞉▬ꜘ╩ ╡ ∫≡ↄ∞↕™⁹ 

BNC◖Ⱡ◒♃─ Ⱳ♦▫│ ⁸◖Ⱡ◒♃

─4 ─◓ꜝ►fi♪Ⱨfi⌐ ⅜∫≡™╕∆⁹↓

╣╠─Ⱨfi╩│╪∞ ↑∆╢⌐√ↄ↕╪─

⅜ ≢∆⁹ⱪ꜡♩♃▬ⱪ─ ╖ ≡─ ⁸60W

─Ɫfi♄↔≡╩ ∫≡⁸◖Ⱡ◒♃─ ─ ╩

⌐ ⇔⁸ ⌐╙ ⌐╙⇔∫⅛╡≤

∆╢─⌐ ⌂ↄ≤╙20 ⅛⅛╡╕⇔√⁹ 

Ɫfi♄⅜ ╣╢╕≢⌐√ↄ↕╪─ ≤™ↄ

╠⅛─ ⁸√ↄ↕╪─Ɫfi♄⅜ ≢∆⁹○

ⱪ◦ꜛfi≢ ⌂SMA◖Ⱡ◒♃─ ╡ ↑

─√╘⌐│⁸◓ꜝ►fi♪Ɽ♇♪⌐│╪∞Ⱪꜞ♇

☺⅜≢⅝╢↓≤╩ ∆╢↓≤│№╡╕∑╪⁹ 

⇔⅛⇔⁸☿fi♃כⱧfi┼─◦ꜛכ♩⅜ ↄ⌂™↓≤│ ⅛╘≡ↄ∞↕™  
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 3.5mm☻♥꜠○☺ꜗ♇◒◖Ⱡ◒♃─ ╡ ↑ 

↓╣│ⱷ▬fiⱲכ♪─▪☿fiⱩꜞ─ ≢ ☻♥♇ⱪ≢∆⁹ 

(▬ꜘⱱכfi)⁸Ɽ○ⱪ◦ꜛfi─♪ꜟ─ ⁸○ⱪ◦ꜛfi─CAT ⁸⅔╟┘⁸50W─PA◐♇♩

(○ⱪ◦ꜛfi─QRPꜝ Ⱳ◐♇♩)≤ ←√╘─○ⱪ◦ꜛfi─PTT▪►♩ⱪ♇♩ ─⁸4≈─☻♥꜠○3.5mm

─☺ꜗ♇◒◖Ⱡ◒♃⅜№╡╕∆⁹ 

○ⱪ◦ꜛfi─QRPꜝ ⱲQCXmini◔כ☻( ╦╣╢⌂╠┌)─ ⌐ ╕╢╟℮⌐∆╢√╘⁸ ⌂ ╦

∑⅜ ⌐ ≢∆⁹◖Ⱡ◒♃│⁸ ⇔∏╣√ ⌐ ╡ ↑╢↓≤⌐⌂╡╕∆⁹↓─╟℮⌐ ⇔⌂

↑╣┌⌂╡╕∑╪⁹ 

⌂ ╦∑╩∆╢⌐│⁸ ≢ ╩ ∫≡⁸ ─ cm ─≤↓╤≢◖Ⱡ◒♃╩ ↄ ⇔

⌂⅜╠◓ꜝ►fi♪♃Ⱪ(PCB◄♇☺─ ↄ─♃Ⱪ)╩│╪∞ ↑⇔╕∆⁹ ⌐⁸PCB◄ꜞ▪─ ─♃Ⱪ╩

│╪∞ ↑⇔≡ↄ∞↕™⁹∕⇔≡⁸ ╩ ⇔⌂⅜╠ ∫≡™╢3≈─Ⱨfi╩Ɫfi♄ ↑⇔╕∆⁹

1│PTT≤CAT⁸ ♃◒⁸Ɽ♪ꜟ─◖Ⱡ≥○▫♦כ○2  

 

╡⌐ ⇔ ↄ 

 

Ɫfi♄ ↑∆╢ ⁸⇔∫⅛╡≤ ∆ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
























































