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“QCX":E/IN\IYRTSHRERSWRSYY —/\—T. BELTANDIZHDEEE
ERfE. £, F—V—. WSPRE—IVE—RREVDL\B%ARF

Designed and produced by QRP Labs, 2017

TEETERRIEr

(pictured with Palm Radio pico paddle http://palm-radio.de/english/eppaddle.html)

QCX assembly Rev 1.08 27-Oct-2017




=1
0d

oi
=

B

LW W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W w w

¥ES
4=
~A

© 0 N & O s W N

LW W W W W W W NN DN NN e e e e e
S Ol W N O O 0NN O RN OO 0NN O WD O

N
-

F

BB an H gk

c2Vry hEBRY TS

DIPEEFEEFRICS, IC5-ICLOZER Y {11+ 3
£TO100nF (0. 1uF) 07 VHEERYFI+5
2TOD4T0nF T HERY TS (0. 47uF)
2TOInF T ERYFIFS  (0.001uF 102)
2TODI0nF T WHERYEFIFS  (0.01uF  103)
47nF 0T AHERYFFS  (0.047uF  473)

39nF T AERYAFFS  (0.039uF  393)
2.2nF T HEERY TS (0.0022uF  222)
33nF&3.3nF T UHEERY 4TS (0.033uF 333 0.0033uF  332)
A= A74WA-D A 5C25 £ C26MAVT VW EER Y 1+ 3
A= A74MA-D A 5C27 £ C28MAVT Y EERY 1+ 3
C30MIVT MWERY 15

C5&C8MAVT VHERY 11+ %

WWFDIT MEERY FT5

1N4148D5 {1-F #EB Y F(+ 5

1N5819M4" {-F #E Y {F(+ 5
XTAL1D20MHz K @ FEIRF Z B Y 11+ 5
XTALZD2TMHz K @ FEIRF Z B Y 1+ 5
LTOIkQUEMZEY F1F5
ETOIQUERERMY F1+5
E£TD3.J(QUEMEMY F1+5
LTODI0QURIMZEEY 41+ 5

120k QIR EER Y 41+ 5

3Bk QIEMEEY 15

4Tk QIEMZ R Y 11+ %

36k QIEIMEEY 11+ 5

270 QEHT EFR4SIZHR Y 1+ B

470 QIR ERALIZER Y £ 1+ 5

3. 9k QEHLEREIIZER Y £+ 5

4. 3k QI FRISIZE Y 11+ 5

5. 1k QEHERIIIZERY fF+ 5

7.5k QEHLER21IZER Y £F 1+ 5

750k Q #EILERISICER Y {3+ B

100k Q D M- J1-LZFR47TIZER Y 111+ 5



.37
. 38
.39
.40
.41
.42
.43
.44
.45
.46
.47
.48
.49
.50
.51
.52
.53
.54
.55
. 56
.57
. 58
.59
. 60
.61
.62
.63
. 64
.65
. 66
. 67
. 68
.69
.70

LW W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W w w

500 Q Z[E#5E )1-hEER Y 1111+ 5

50k Q2 ZEIERE Ja-LZERY 11T %
2DM100utVy Yh &Y 115

10uFavT V&Y 1115

220uFaVT VY ECATICERY 415 (AT0uFEHEBE L TLDIEEHY)
30pF@D M3-207 V4 ZCLIZER Y 1+ 5
MP52907 b5vy” A3 EQ6IZER Y 1111 %

£ TOBSI70MYY MZERY +(F5

2X 3Dy 0 3V A EVERY F T
4E 2 DGCPSAYE EEY 5115

3E > MD/RFAYS” ZEY 111+ 5
LE>DTAM (Vb ERY 1115
BRIWIZRYFI1T5

7805 [E V¥ 1Y ZEICILIZE Y £+ 5
LCDEY 1-MAADE vAy8 #B Y {11+ 5

bOf M I7ICLAZEEWNTERYFITS

bOfp I7ICL2EEWNTERYFITS

PIAM I7ICLIEL3ZEWVTERY F115
FUATIZ{ERC L. B Y {1+ 5

RFH AIBNCI#Y4 & BR Y 111+ %

3. bnmATVAIMAEER Y £ 11 %
S2ESIDF I EBMYFITSH (EEDF )
A-9Y-1y3-5" ZEY 11+ %

I yFEE Y 1+ S
FAVEREG V1-L R36ZEERY fF1+5
LCDD EFRFIZ12mmD AN 4 ZE Y 13+ 5
PCBOMEFHIZ12mmD AN 4 ZE Y 13+ 5
17" EBRYFITS

LCDEY" 1-MZ 16t v MfIrII-ZF B Y {31+ 5
Yynavka-3%= WY 1+ %

LCDZEH Y 3 (F4D DL ATEET %

-8 S DFEEER & DR
ERMRED - DS

EE L RIE

T EL

4.1
4.2
4.3
4.4
4.5

HARIZ DWW T A8
FRED

#1E

k%l

o DA



6 RIT

7 VFOT-}

8 VFO A/B JREHASHR

9 JEEET )ty b

C10 BEAE-Y BET-N

11 Aza=VATA

12 BUEOBAEN 70 %7 F 3 5 (VFOJEE e &)
13 ARk Aza-DIAH

14 HERRA=a-N T AR ORRAE

15 LISTA 74-) DfsE

. 16 BOOLEANN 7 }—} Dffite

. 17 NUMBERN 7 4=} D sE

. 18 TEXTN 7A-} DsE

19 JEEET Uy Mrmam

.20 Ayt—y pza-

.21 VFOA=z2—

.22 F=Y—fza-

.23 7 af —pmam

.24 b -aypza-

.25 Z DO p=a-

.26 IEA=a-

.27 FREREIE

5, [EIETHA

L 7Tyl AT)T 7k & A
(5] ]

VAT T ARER

EZAEE 02

NN N AL AT Uyh= QSDE T TV
QOFEA=T" 447 =2 VT }
CW7 4 Vi

H=7" A SR

EEE B OWALEPAN 747
E77AH 77 4

B=N" A7 4 VA=

e AT}

.13 v{Jnavin-7

.14 47" Y3y DGCPSA I~ =2

IRV b ) VARV AN A 0 oV ESS
.16 FAMNEIES

17 SVEEEVE b}

N N N N N N N N N N N N N N N NN

© 0 N O O e W N

[
— O

g o o o o o1 o1 o1 o1 o o1 o1t o1 o1 o1 o1 Ol
—
Do



6, MV EHRSITD
6.1 LCDMMFE/R LR, E2137 ny)For
6.2 BN MBS RN
6.3 LFOITO 17 )P nFEREND
6.4 DCFEE
6.5 RFEH{JI1Fzy)
6.6 =AEH oK s Y v 7 E
7, WE
(AR
N vy-nT —H 2 A
AR
E)7 186 ¥4 H )T
=T XV Rk S AUz RFzvA 1=7"
n=N AREAF N —E2y ) 7V ) REE
NN N AZAT AN TITAVE- DR
Quadrature Sampling Detector’ V| g
CW7 4 Vazh 5
10 REETRH N AT VN BRE
8, BAEDSEZHIE “cheat sheet”
9, Hil
10, MA@k

ST RS RS S T R IR N BN |
© 0 N O Ul B W DN e



1. AFj

ZO@EMERRY T NN REWDCW R T o —3—F » K “QCX” (QRP Labs CW Xcvr) ZfEA L TL 72
EoT, HBUREITEVET,
ZOXy MISEIERERELF > TWVET !
« FLANL TR S 72, 10x8emD— KD FEM T, X THa > b — A3 B E S TWET,
TRz g FAREE DA R VSR T, YT e A7 U= TH Y v EATPCBT
D
* 80, 60, 40, 30, 20E7IFXITMDWVT NN VN ZERT D Z ENTE £,
- KI3~BWD CWH ) (BEHEFE KR
- T~16VE A EE & L THELEL £,
c P TAEDNRNT =T 7 RTUTVAZ T — bR LTE Zcool -,
CTIVI DT — XA e T g VB TBUE DB R ZRFEL F7,
s CWzA =7 BT )y 2 B 20 £,
- REZ I 2070 < & HB0BEIHT Z L O TE HEMEREL v — /13—,
« VRV DIRN200Hz DCW T ¢ VA
- [E#E O 3 — &2 X HSib351AY A VRO,
< 165x 2 TOTN—sy 7 T A NLCDAY U —
AT arTT =AU = TICED LT S lambic ¥ —F F 72 13- % —HhE
- fl 2T O X VAR BALERIC L B HHBhE7eCWT o — & i B Y TV X A A THER
- [ EDS A —H
WYYy RAT— AL v TFEfioT-, 7F7mdE I QSKEMEIC L2520 Bz
< JEWE TV 2 By VFO A/BAYEMRIE, RIT, 2> 7 4 X b—3Ta VAlREZROWA 7 > b,
sV T 4 X2l =g ARV A RV BB ERY 22— A
* Connectors: &, 3.5mmDOF—FY Vv v 7, 3.5mmD AT LA A YA —1rT v v 7, BNC RFH )
SN~ A T a Ay FIIE AN -ME— L REREE L TEDIND 2 E N TEET,
CHOABD Y T F N 2RV —F T T, A WY — VIl ety b Ty IR E B LET
- MIAZBERE AR © BIERE, RENT—XA—% FEh v &, 7T AV e Rk —H
s B—ar®— R, HEIOZRCW, F72IFWSPREEEE AR — b
GPSA 27 = —RZ X DMK AKY Lt (WSPREFE— 2 D72 D)

ZOCWH T —"—% AT, i#EE2 L, #8ET 2720113t OBREEE 72 S IImE & STy
FHEA,

ZOHFREACKIEE LT - T A FOBEEIZ, WS ODRDEGR N T — =%ty N7 v
TDHAT v T DN T, bz, BHNT<NDHTLLI,

Xy MOTER, TR T ESERR AT S 2 LN TE HELEG. RFNT— X —F  Jq s o
2. BIXOV T IR —EREENTWVET,

FAEIEZ, ZOFy PEfEx, #ET5028 Ll L 2EAET !

EHYZE, I ZoTv T v =a T VEGA, RS NIZIEF TSSO FIEICHE S TS Z &V,
BT, ~=a T VO T, BTV A ASGEMCH S TWET, A, ZOoH LW T UFnG



BROB LA LHAEEEDL-OICE-ZO® 7 v a v vHAL, BT X5 128D FET,

HAAG 72 P EEIZ DU T lidMeasurementstZ 27 g VO TR ENE T,

Y= a T VOEEE 7 g U TIREERIC R T v — R —,

AL £,

T=aTFILDEDHYELIZIR—M [Cheat Sheet Hr =25 R——) AAHY ET,

2.8 ') R b

Kin  (£T1/470v FOIGEBSETER)

TIA A b, BLORBREROEBEL

R5, R6, R8, R9 100Q (44@&) FEEER

R48 270Q REREER

R41 470Q BEREER

R3, 4,19, 26, 37, 42, 45, 53-55, 62, 63 1k Q (124@&) HREERFE

R12, 13,15, 16, 20, 22, 23, 25, 44, 56, 59 3.3k Q (114&) BRERR

R61 3.9kQ BRERZR

R18 4.3k Q BRERR

R11 5.1kQ BREERE

R21 7.5k Q LRERE

R1,2,7,10, 14, 34, 39, 40, 46, 49-52, 57, 58 10k @ (15{&) FKEEFRE

R28, 29 33k Q (21@&) BRERR

R30, 31 47k Q (21@&) BEERRE

R32, 33 36k Q (21@&) BEEARR

R38, 43, 60 120k Q (3{&) RIFBER

R35 750k @ LRESR

R27 50092 Z [El&E5 M-

R17, 24 50k Q % [E1E5 M) v- (21&)

R36 5k Q 3t )1-4

R47 100k Q M)3-

aVvTFoY

Ch 220F  “220" (AU FRICKYFEbLLZLNIEE)
G30 30pF  “300” (U FRIZKYFEbLLZWLIES)
C8 39pF  “390” (U FRIZKYFEbLLZWLIES)
C14,16, 18, 23, 33 InF “102” (5{&)

G19, 20 2.2nF  “222” (21@)

C53 3.3nF  “332”

C4,7,10,42 10nF  “103” (44@&)

C15 33nF  “333”

C17 39nF  “393”

€9, 13 47nF  “473" (21&)



C2,3,6,12,29, 32, 34-36, 39-41, 48-50, 52
C11, 43-46

C31

€21, 22, 24, 31, 38, 51

C417

€25, 26

€217, 28

C1

FEK
D1,2,4,5
D3

101

162

163

1C4
165-10
1611
Q1-5,7
a6

125898 —
L1,3

L2

L4

L5, 6

Ti

ZDith
2x3t°Y
4"y
16"
16"

2t VimF7° nyY
3. SmmAT Ut
BNC

S1

S2,3

SW1

16x2 LCD

0. 1uF  “104” (164&)
470uF  “474” (5{&)

TuF  “105”

10uF EfE (6/@)

470uF EFF

N FikEF LPFR ()
N Bk LPFR ()
30pF M-

1IN4148  (41&)

1N5819

Si5351A 10t" UMSOP (IIHIZTHR Y F(+&FH)
Atmega328P 28t° yv{40avb0-3-

7AACTOON 14t° Y quad NAND# -}

FST3253 16t »SOIC (TIFIZTHRY fF(+FH)
LM4562 8t' Y dualfa’7y7° (61E)

7805 T0220 SVIAEIELF abh-

BS170 T092 MOSFET (6{&)

MRS2007 MPS751 T092 +3v¥" 24— (2N2907)

N Rik#TE LPFE  (208)

N2 FikFE LPF&

T37-2FR 4N N2 Ri&RTE

100uH 7454 0E-W b <mEEIZY-F #> 28D
150274} /N2 RiKkTE

{4-%y 7" 05" FLRREEAYS
TfEAys”  LPF&E(Z (21F)

Ay S

fEAy 5

R CiIEHRinF

(21&)

FHRER Y 4F (+BNCay4
I{HnrqyF

6 x 6mmiB I &LonlZ74x Bt 4y (24&)
LA it En-4)-1v3-% -
HD44780LCD1620 77 b—n" y4h34 b



XTAL1 20MHz HCA9/4H K&@&FEIRF

XTAL2 2IMHz  HC49/4H KEBEFEIRF

PCB 4.0%3.245¥PCB (101.6x81. 3mm)

AN —4- 12mm M3HOUAA —4-  (81E)

£ z-Fy b 6mm  M33{0vA%Y1-  (12{&)

)7 0-4Y-1v1-9" - LRIGIZEE T 5 H D (2{F)
3. #HILT

ZOFXy FOMANTIIE ST RETT,
LrL, ETHR SADaVYR—%r b B3H Y £,
WoT, EDF, MMEERLE LA FITN L ODDOEFIRA ML —URy 7 AZE L DO TEE, &
FILARNWEIICHERL T EIN,
WEDOX Yy MAATOHET RO TUIEV T HLIVWZ V7T, EHES LFFRICEIVEP LT, 1F
ELTLESN,
IC(F v 7)) &Fy hOFDOMDHERDUN < DNIFFE D HEIZBUE T,
- T, KREHEE (ESD) X2 L3 T T 7230,
ZLT, IIIHOZENEZRYIRL TEWVWET : FEICHES T 7ZS 0]
FIE2 L TENZITV, E—m—{ZRA ) & LRNTIZEI N !

FEAEDONL—E, RAYIZ, MV U R—F 0 M EFART SRz RET 2 2 LICAET
R

FEL ORI E T TRMETL X 9,

F ST AFATERT LegIC, IR E I XFE RO/ —
FBMESTND LI ) ICL > TTRTCOBRERET S
EEEZSTFLZ LTI VWERWET,

ZIOT DI LT EBTED LD BARERREEON X T
VoPk, Fuvxs T AR LTHIC, TR 6034 TR
B2 DRNZHANT 5 Z N TEET,

A= b G ZIXATAIT SIS, TXTO
VA= FOfEfTEE 3EIF =y 7 LTLIEE N !

AR —R bDY — REMES T2 RICAND Z & 1T
KGO T, BFRF=zvy 7L, F=v 7L, Ty 27 LTL
7!

AV KR—RY O EINLTEY R T D5 EIFEH LD T, ZNHEIELONHIELLA
VAR=ATEHZEEFIT oL LN ETT,
B OEEIT, ATREARIR Y B (REfMER 2 AR—R Yy R IFATMT LIz 3 <RI EARRY TH A
ST, EETHZ LTV ObRE LW & T,
BOEWHL TS EE

AR —R FERVED B TENEHA A=A THZ LI UXUIRIEFICHELL !




PCBAN—ANR LI TNDLDT, ¥ v NOFHOEGEROT X CUIEEIZTY 1T o E T,
TCEREILHIRT 2 X ICEEZRV A Y2l 2 LERHLHTL X D,

LA T U MHIZBWT, BPERORT 4 BA VA F— L ENDHRERNOEDLYIT, /NSO FARER
INTVnET,

ZhE, EETED Y FEANPERL, EORICBVMTON20HEVKUZLTVERA), B
B LET, WHRBROUA YOI E MO T
A Y EIFEBEE IR L DI
Tl 20 THATLITEIN,

EHZE, FOLAT T RXEPCB R T v
I MEBRL, EEICAT v FEICH#ED T
<TEEWY,

BN TAT v IR b/ ENE Db REVWI U R—2 2 FDJEIZT S E XLWTL X 9,

FATEGAR, T o — PR, L TRRBICT R TOMRIZ LY KEW) a R —%x o
B 2T > Tk,

1 DODAT—VHIZHANTT A R THE VWD) Z X, ESAER ARETHEME L EWET, FAdse
TOHLDHEA VA RN—)L LT, BREAND TEEZEIOET,

EEAEDQRP T REBNE- T, 77— AV T T v T 7L —RREDTDIIHTENERBRT HZ &
ZREOEAIZ, ATmegad28P~A 7 ray hu—F (328 DIPY 7 v h&fE->TWVET,

Si5351A & FST3263ICIT XM HEE Ny r— YV TAFAIRETH LHZIT RO T, ZNDHITTHTHRI-DIZ
DIZPCBIZ T TIZIZA AT LTV ET,

EONTNDETRTOMD 2 R—F 2 MITRTANL—FR— NN 7 —TTHY | TXTFPCBD
Ny YA RN EIFTA A M=V EINET,

ICY oy MafiD Z M AL, ICY 7y REHEDRNTIZEIN, B, $HAALa R |
AR vEHY ET, BARIS, FLix, T, ICY 7y RO, T k35 k0 %< O
BEREZTEECET, MUz L2 WERN s Rho720 ., V7 y O T TRNLTEEEN S
S, WKLY — RORESICL MR EOFEERH Y £,

TEND, o TWBHICITICY 7y 72 L TPCBIZEAZITA AT LTS 120y,

EHE, BEADBER S TWD B, RAEFLTIEIN,

y “Folded over" wire end

———— ——

\"Body" wire end

Bhigst a7 o —0—EREED EZLIZHE LT LD, AN TAT v 72 B LTHE
BIWZIELWa YR —3 FERSOTE L, ROMITH20IZERTHL LD LIvER A,
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PCB k7 » 7 Ll (KZR) KNLEDOS— IR SINET,

HBCERRINEZ RN Ty 7 IIEOLVAY—DEIZHY 3, RTERINTE T v 7 iE DL AP—FEIC
BV ET, 200 LA Y7217 T, (FRITIFTHEESNTOWERTA) AT T R L— 38
WOMHEIZH D ETHZOKIZBWTIRENERA,

FHEE RERTF N7 v 7 TEROI OV Y —EOFTXRTUIT TV R L— T !
2ODT T KT L= NIZ T L TEWEW0. 14 U F)VIASIZ L » TR STV E 7,
i, FLAS, LARIZAT - 721900MHz LA % 9 quad-band GSMEEZR D7D LA 77 K TH Y | HF
transceiver-  |ZHB W CITIB XL T2, TEXLHORLIIHEDLRWVWFEETHD FHA !

FAE. HEVITHZL DA TN )T W7 V) BAITOIN TS, Flev-nh M Tnb &5 o7z
DT LT, ATV ) RT W97 W)L Flev-w 2352 Lid, B ey =7 FoF y MIEFIC
WHhTIEELIDLITTIIH Y £HA,

v MZBWTIE, B8 ELPCBY 7 (AL 2IUXEHLH LEPD) M FICBWNT, $XTOT v 7Y
YT e ar T UWIE IR NBPNDET, VN ETHI LI ST LVEELLS, &IiTY,

Peo T, v=wb &7 M7 V) IR BE R IZ T I S o~ & T !

L)L, 770 RTL—EFRIOFETT 5, ZAUTEADB PO T REDRH D A, LEHEDRN
DTLEI, bolflids & TT,

PCBI VI AT V=2 ayiR—3 FEFINLTE 72K /NEL, Ny REidviast BEEHL TV D
M o R—R e FEEOE LVER A, PCBOY A X% “fEICL, arR—x%r NOKERE
A3 <KT2L9 70TV U b T HEDDIENAR—=2ZROZ LIFRVE LILER A,

Ll fERE, 2DV EBAE LI/NENT VFTIERIRETHA ) L, flitgkb £ AR
KR TRWTL & 9 !

WoT, FarR—R MEIIAEMHTT LRI, EHEIZF =y 7 LTLIEIWN!

MEZTF v 7L, B, AT v 7T7OHOSEXEZTF = v 7 LTLITEEN,

TRTCOaALR—F2 MIPCBO b v 7 (2 R—3 > MADIZHY 1) S, PCBOJE (XA 728D (21
AT SN FET,

LR Z A VA B — T DRHCER L TSN,

FTRTCOA =R — VERBRIKIZA— T —I12L > T, D UL iR~ EroRETHB I E T,
ATmega328P~ A 7 m i b —F DPHIT, 288 ICY &7 v FAPBO RIS E HELH =010, B
DI e —FEIIEEID LT 2 0ERH D 97,

Ny READI— « /XA« 7 ¢ )L — (LPF) #d i ZBME DOLPF % » MMECTHfE S E T,

WS OPDANY ROMABILTTIE, ¥y FofTigshicar 7o —oFXThHlibh b1 T
T EHA, TBRLIERD LOa Y R—=32 b3 K-> TOTHLER LRV T ZE0 !

L1-3D4V% J3IILPFF v MEO T TG SN - F AN BIE S-SR THEV T E &,
FOMDAA 1H LA EBERRTDIIA A U F v FEOF B INT- T A V2o TENTL XN,



TECTYVFIEOTRXRTORT v TDOLAT 7 MO a— ML TWD a2 R—x2 MR OHE Y
(Fi¥H: 2 v AR—x > M, BIfE, BRLUAKKR) TT

R E O D3 AR — R 2 MEITTCIZERY AT BTV ET,

R EEOT LNV R—3 Y MIBEDT BT VAT v 1A VA =L ENTND

HDTY,

-ALKEEDT N2y AR =R M, FEA VA A IRTW WD TT,
UTFTOEEIIREMNZ R LET, LODEY2—VE2ZELIAALT (2L T)
X v NEMHANTHRFICINDDEEZ LD TE &, BB ED LI IZFy MIEE L TWH )
DBEIZRDTLLE Y, £2, TRV TV ZT—2BT D02 FRH ERBVET,

e

- . e



3. 1 ZOHDEHE

T a2hDNRN—Y )X FESRLTIESLY,
BADBIFICHESERVWET HERBEI VT U —EBRILTVET,

LTOEE[X, avik—xR2 b

N -
| dt— G
- ?lEDuH induc?:u‘ L “ .

Si5351AIC

MPS2907
TO92

: 6pcs BS170 TO92 transistor
transistor

4pcs 1N4148 diode

6pcs LM4562 IC (8-pin DIP)

LAY FST3253
7805 5V 1A regulator, T0220 (16-pin SOIC)

28-pin DIP socket



© BABBBBELGLGL LG,

1602 LCD

20MHz 2pcs 15mm knob

|
Hz crystal
20’:{\ N%"q’ Rﬂdor

16-pin male header, 2.54mm

2Xx3 male m
pin header
m , n RIS m
i -- u
2pcs mm
16-way female pin socket, 2.54mm jack soc push T
2—wav terminal

tDI‘.Old

‘block, 5mm pin

3. 2 IC2v%y bMEAAH

[C2DT=IZ28E° L/ ICY 7y &RV ATHIT TS 720,

VIl hDOEDZLIFEPBINALI AT V=D EDOZLIEE~yFSHEDLLIIC, BHELTLLES
W, ELWRED~A7nay b —J%ATHZ LIFEETT, PBYALT AT U—2 V7w b,
BIOEEREOICO LD IFEHZ5H 2 Lid, RELEBIENR =T —ZhET Db TV HIETT,

A, SRARBIZIXE1E15) TIROE U HIZATMT T2 L5 128D ET,

ZOR;, 1CY 7y "PEBEKPBICRBEINDLZ &2 F v/ L, BHICEDOX S RIETHITETHZ
EMTEET, T _XTOEUNIFALMTERTLESZDH, AAETARNELTEH, B4z L
LD TLEY, Y7y hOMEDRITIIZ, MO26AKRDE L ZITATITT 52 L affT LT
7230,
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10m: 28.126000 — 28.126200
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e Full:  12.81V to 13.8V (and indeed, above 13.8V also)
* 5 bars: 11.81V to 12.8V

* 4 bars: 10.81V to 11.8V

* 3 bars: 9.81V to 10.8V



« 2 bars: 8.81V to 9.8V
* 1 bar: 7.81V to 8.8V
* Empty: 7.8V and below
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SA =L DHEN—[IREHE R 7r—1 D EORES N [SA—=F 2T v 7] BITFEWLET, - T,
DFEIT, SA—=Z DI12/3—=D A7 — VARG EE T2 51200 % TEWKT 2 Z &2 £,
RWSA—H 2T v THIISA—H 2 L VBURIC LET ; L0 EWAT v 78T E gz L0 BURCidie

<LET,

SA—=ZIIERRT HOHRT, ZNBEIIZEEMLRER DR > TWRWZ LZFRLTWET, &b
W, ThuZ - F o VINVEBRBIZL > TH U7 v 7 ENTA—T 0 A3 A—TF ¢ A OBEEE: & %
TWDHDT, EIEITZEHO 7 A VREIEFE L TVET,

7. 8 Factory rst

Sure? enter 17

IOA=a—HHAIZ, TV Yy haT57eicfibhnEwd, THYVEy MIary 74 F¥alb—T =
VEMIE SN TIHBYIREBICRE LE T, TR TUINRT A= I E SR T, wiHbEnE T,

ZOEBERAT v 7 AT OIIE, BRI K DB E8EZIL T 57202, THY By MIN—F vy 7
MTDE T A—H L L TEBINET,

Uty had5I12i%

~*®%%n—ﬁﬁém$L%®5t CECTERR) )ARZ U EL TSN, 0003FRINE

ER

CBMEETICEE T 572012, Aoy a—F 2 ffio T 7ZE0,

172 ANT)$ 570z, A DRRY ) FRITE(TRSL ) )RZ 2L TSN, 2Tk



DIy hEFEITLET,
TV v MISEDOEEPROMNE N EEHZ 55D, BRI £4, TH IV vy hokic, K
T, U 7 REET AT, TRV REBIR) Z2E0MTY Ko MmENDSTL X 9,

4. 26 FTI3AAUbE AZa—

TDTITA LAY MA=2—2F, WBDOY T T AT 2R —E &2 lioT, TAMEBEZEKDT
oy by RIZEAT LT, VZ/OEREERIEEZTH72DDN DDV — L EEATVET,

INHEDTTA AL MY —EIE L EHTIUE, &< AMNBORBREEE %2 H\ 0 e < TH2EME T
LT, RIETHZEMNATRETT,

EHE, Flo, ~=aT ATy TIVEHGOKRDVIIT IA4 A Nii#Ee s v a BB LT
LTSNV (ZENT, N RRRAT 4 VEWRBEREIZT DD L, QT R4 —F 4 FOBIHGEE
o T, REREE 2 R/MET 272DICEDE I INEDY — V%) pEilad L TWhEY),

8. 1 Align frq
14, 020, 00O
Align frq. /N7 A—HX{X, 774 A MY —ABEET L BEEEERE L ET, fE 2Bk
N TOEENR ROWEZ v a Db Z2—1thHd Lo LET,

8. 2 I-Q bal frq
700

I-QNRT U AN FEITIN D AR S, T 74/ T, 2L, T00Hz, A—F 44D 7 4 LZD
Yo —, BIOWA 7Yy MNEEEOT-OIZ@EEFEOND bDICRESNET,

8. 3 Phase Lo fraqg

600

LOW TR 2 S0 90 B DFEAR 3 FEAT S A % I JE e 4K

8. 4 Phase Hi fra
800

HIGH RT I JE 5 090 B DR AR 3 AT S 4 5 wI TR I 5k,
8. 5 Ref frq
27, 004, 00O

Si5351A synthesiserT v 7 D= DSMEW L, 2TMzD 7 U A X L OFEEEOEIIKIZ Z N Z%E L
e BlX, Vo7 y by MERBUIIERIZRDTL X 9,

BH . 2TMHz D KGR R 713370 H5kHz @ < FIR L TV ET, T 4uA327. 004MHz (4kHz i\ N) DT 7 4 /v
N E D BH T,

FABRENERTHD EMONTVWAEHETE LY 2R TN INR Ly V% EkE > T0a R 51E, B
HCOMzOBEARET 52 ENTEET, o FELH Y 9! 10Mz72 EO—E O F I
VIR EREYE Y FLET, TRANS, TREIMHzOE— N E2ED HIETT, A—F 4 A DA 7



Yy FORIEIL, IELV2IMUzOSREEE N H 5 REETH DL 0OREEZAREICT S TL X 9,
GPSt=v "N AFA[RETHIVUE, ZOERIEFIEFICHEIITAE T, ZORIEEZRET H720OIZGPS
BIEY—1LZFES 2N TEETd, (FTRTLLEEW)

8. 6 System frq

20, 000, OO0O

VAT DRIRESREN, 0V SOR T, v A rraryhu—F 70y 7 320MzOKEFEIET T,
FERD20MHz D JEW I B ED RN ZHETHZENTELRLIE, ZZTEOEWHEANTL L
MTEET, HlIE, BETELVRXTIANNL y VZEHT20MzO it %55 LT, DK
FRTT,

20MHz D AT Ky vy 71k, X4 I BWIEFICEbivE S, GPS7e L TWSPRE — = U HERE 2 R (E
T5O6 0 TRWERY, ZRUIHEVERTHY FHA,

GPS=v "R AFAREROIX, ZOEEZRET H7OICPSIKRIEY — V&) Z &nTEET, (F
THRTLZEW)

8. 7 Peak BPF

Press Select!

FEGRIORY U EMT LT, RESNEARBETY Iy x L —& Z{EB) ST, T00Hz T
NESHEA—T A FADOREE AT V=D EDONR—=THERLET, XU RRXZRT 4NV E N ~w—a
Tl Lo THEEZ R RKORBISHAT 2 & T, 2072t RAFFiRO~v=aT7 /L, T
TV OEDY DI ay RELTIA A b BTHHASNTWET,

8. 8 1—Q bal

Press Select!

FEEPORZ a3 2L T ZEV T TV EREAEFICANDL DI, 78y ML > THRE
SN D Lo T Iy =X v —F 2 F &g £ 7, ZHILT00Hz TRE SNTA—TF 4 A O
EEZRLTWDERAZ Y =D EONR—%F R LET, [-Q37 A N ~— (X HEE % /ORI 7
HEINCHETEHINETYT, 2O A FI~v=aT ADOT v 7 VESOKDYIZ, BZ7 v ar G
LTI A M) PTHASATHET,

8 9 Phase Lo

Press Select!

FEGEI) R Z a2+ 2 LT, BRE S (B 2 12600Hz) AT E I CZE L 72 E N0l
WHICANDT2DIL, A7y Mo TRESNTZFEER Lo 7Py =R b —2 FfhEE £,
ZITIE SNTA—T 4 FOWEE R L TWDHAZ U —v D EON—%FRrIhET, Lo wEEK
BB b )~ —IXHEME A B/ N OIRIBIZ/2 2 KOG T 5 & T, 207 etRE~v=2T1D7T
BT VEHSOKDY D, B ay TFHEET T4 A b HTHAINTWET,

8 10 Phase Hi

Press Select!




FEGEI) R A &4 2 LT, BRE S (B 2 1E800Hz) AIHEE T 5L 7/ v 2L E 20l
BHRICAND O, A7y ML o TERESNTFRE EOT 7 Iy b —F 2{Eh s dE 7,
ZIUTRE EINT=A—T 4 T DFEEEZ R L TWDHAZ U—r D EZNN—TERINET, Hi g h A
BERFEE N Y~ — B & B/ N ORIEIZ 22 KO WG T HRETY, Zo7atRF~v=aT /LD
TR TVEHSOKDVIC, B vay FEET I A M PTHBSNLTHET,

8. 11 Cal ref osc

Press Select!

1R Z & D7V A (1pps) HME 5% H9QRPZ 7RQLG1 GPS L 3 —/3—http://qrp-labs. com/qlgl 73 &
DCEPSL v —N—F TV a— N EHk LIz biX, E@ENRF o 2M7L, v~/ 7marbe—F 3
W25 —RE L Tlpps&EfWVWEd, 2TMHzD Y 7 7 L U AMEITAIC X > TEION T, v~/ ax
YhR—=TDEA =14 Ty MIELNET, (Fiud, BEEGIREOE, 4L LThvr hsh
EF79), ZOEIZA=a—IHE [8.50Dref frql FTHWMEFER AL T 4 Falb— g RXT A=K
L CEEPROMO FIZEZ B ET,

JEE T — D72 IZETIE L, BAEE 2 A B CEMIC H )RR (— I THz DR EE AR5 D
FPERIAT D LOIC, 77—V =7 ITMEFEZHELES., BRIZEWT, FAFIREZICZBIT S
ZAix, 7 U A2 VRIRSRE S A . 2B L TLED

BIRBEIRI A IERET D12 DITOPS A - T, VAT AR E T2 IICPSIEMRT 4 A7 LA (D J57
DI VarERTIESW)IEELABMNICERE LT — X A M) — AT L, VT A2 A A
syl A—Rr~y Ry —227xy% (RBELRENOHEIND)EGELET ; ZnbIX
WSPRE—=2 v L LCU 7 &SIl —aE— Rzl o TEbILET,

8 12 Cal sys osc

Press Select!

1L D v 2 (Ipps) tH /155 % H3QRPZ ARQLGL GPS L 3 —/3—http://qrp-labs. com/qlgl 72 &
DEPSL v — N—F T a— )L EHR LIz biE, AN RY 24 E, v~/ 7mrarbhe—J 3
B o 27— & L Tlpps& WV ET, BEREEHRAZG5 7202, Zhidafh & L THERT20Miz oD
VAT Ay 7 EHIU RN LET, ZOMEIFA=2—HE 8.6 AT Afrql HCHRERRE/R 2
74 X2 lb— 3 RT A —H L L TEEPROMO FIZE X HIvET,

8. 13 GPS data

A 83D f10 t12 s30

GPSL v —_—(Ipps& VU T AT —F) DR INTNT, E@POARZ L E2WHT LIt TT 7
A AL NIERSREISFTREIZZR D | GPSI L DT —H X7 4 AT b A FICRRENET, 5ODOERRS
NTAER T 4 —/V Rl IROBY IR D Z &> TWET

A ARRGPST —F (VIZEOT —F ZEWTHTL X)),
- 3D 3DEE @DEIIDE LML LILERA)

- f10  GPSY VU a— a3 10FEHH

c 112 GPSL ¥ — R—[X 1202 % B L TV ET,

- 530 1203BHF SRR OWAE SIREIX30TT,



GPST—H A =2 —IABIIT-7CPSIEH DT 4 A LA DD T, B S T-HEOH L 1E BRI
FHANWT, GPSOHEUNENNT WD Z L 2R L., GPST T T D DIt WS 2 I Ed 5 2
LA THLIb LILER A,

4. 27 TARAIEE

REBRAEE A = 2 — [TRBEEONW OO T A T 2 ERELET (UL, £V 7R T, LT
DT A2 S BRDODIZHEELZZW T 572015 ZeNnTEET) !

ToORIL, RBREBOBR LR LE T IMNTOME 7232 NET 2 2 L2l n 7 biE, £,
CWhZ v ==L DRIEOM O 7T 0w NERiETHLERHLTL X I,

RREEOZNOLDOT AT AITFTCTHHAESNET, T_XC, V7 FTATV =R —FERWT, 12727
U AT VLATGE LTEEZONT-ary 7 4 X2 b= g o RTA=H RN DTY,

®
+V output \\
RF input
DVM input/
Signal
|: generator
outputs
Freqeuncy gl
counter 7
input

9. 1
11. 67V

ZhET a2 VEREER (DVM) H8RE, HIE T & 5 EEFFAIZ0-20V DT,

B LDy TV —EET 4 AT LA BEDNASRFZ, DI > 7'y hEVZ, VT U Ry hE Y
(ZNHOFER L TWDHRTOKZ S L T ZEW) &8k LTt 84,

ZORFNZEBNT, 12VOERIE, U 78 NG T 5720 fEbi TV ES, DA 7y hE T
IRENTZHVT U R 7y FEICY ¥ /=& T ET, 11 6TVORIE S 7= BEIX 12V & i B
XA A — RD3 L TOEBFK T Z5I MLz bDTT,

9. 2 RF Power
4. 52 W

RERU —Z 3 BHRE T, IETE 280U —HPHIX0-5W T4, REANDU — @RI IXfHH R Z A 4 — R



@& SAMNE T, F A A4 — BRI 2 IEMIEIE &l 2 D X A A — REFEOEWRH Y 3 o
ME%MK&ﬁi%ﬂikE%f%@iﬁh LU, EUIfEZERICH D L REE o1 5
~w?%%bifo

REXT —G3HEDWIE, v~/ 7 mray ha—JDR LT Fa s 7 ¥ VAR ADC) A1z Tnd Z &

ICHEBE LTS, FFICRF AR T — X —Z LDWER 5 & LTIERY FHA | EL O —FH DR

BHESNTWAD Z 2R LT EE0,

9. 8 Audio Ch.
01, 652

IDTAT I —FT 4 A DOF % RO DIZ6oertzel T/ T XL L - CEEIN-4E
DOIRES R R LET (BT A—T 4 AOWEEIROT 7 N7y e SNET), 22 TORSNTE
3A 7y T TN LSS RIERIEC RS2 TLE 9, BB, Fligar te—n/ 7% b
AP EDRHIC, BRENTEPERT LI L 2R T L ENTEET,

9. 4 Audio Ch. 2
00, 008

ZDTAT NI =T 4 FDF % o FZNA20D 7= 6oertzel 7L Y AL K-> TR I NZE
ORI AF TR LET (FNLIT7 = — XX AWK EROT 7 7y b EERSNED), 22 TRaEn:
ARG 2 HIRSE TF, Il 2N A—F 4 A OCh. 1O ETRIE L2 L0 3o L7, Zhud,
1 DDADCH: FALE y R SKIBmVOEIE & RIS 5720 TT, ZET 7T ADREFITH RVRED .
VN T T AR ONTOED BN TO Y 7 FMRIEIL, £2< DTV b7y b ZACHHRTIC
R E £

9. 5 Frequency

4, 21523 MHz

ZHURER S U 2 T, FMBEEIXI0Hz T (BAUTB R L ER8E BT v 7T — bk L— R &k
RBLLTAETTHED),

BEEI T o ANFEE~ A 7aary ha—F0X A ~v—14 7y MIEEHE L TOET, AiEE
BEFIZLVLORENEL H Y FH A, ATnegad28P7 1t v HIIVOEENLEIEL £, Fhix
JE I T 7 v 2 ANTNE B e ki 2 b > TnD 2 LA L TWET,

ATmegald28PF — &% > — KMo kb &, TLow] Tl BVOERKRKDASIETFEEZF > T, [High] TiX
3.VDER/ND AT EEEF > TWET, €-> T, BRI SJEEED 7o 2 28T R/ ORES 7)1
122.5VDDCA 7w MZEF LTZ2VOE—Y E—27THDHTL X D, ATmegad28PA > 7' v hE A4
DDERET DT, BELSAPELWERIET 2 X912, RWICHEEEZL> T EE0,

S BT, ATmegad28PR AR X A ~—A Ty FEFFODT, WV FENDLZENTE Hicb
WEEEIEZS AT L7 1y 7 (20MHz) D FJ40% £ TICHIR S £,

1> T, ZOREE T 213070 HMHz DFIPA A2 FF > TWE 9, RO HIE AT Re 8K o0 fn Tl
EREEO, EHbA s LIEUDT 2—T 1 « A 7 VO FBEOBAICEIELE Lz, 7T LDf
BOAIZE>TH ETOREBRAZH KL LTELLTL L I,



9. 6 Signal

25, 124, 093

INEBRST-DIC, LORZ BT ET, V7T ATV 2R —FEEEITENDOAAL v T E2YI LT
WET, LT, I—Y/UTIOMzOH DO FICHBLLET, ZORoO=a 7 4 Fab—9 L /XT A
— X OEEERET D2 LM TEET, FRBAERIEL), BAOSELDIC, FiEROxT L a—
Brffio TSN, LRy a—F&2EL, Fa—rL— LHELET, (I—
VNVEIEEEINT I, EITAICENLT) |

B EEE D221 XY, synthesiser®d 7 7 7w NEHREN B L £,

77 N7y MR EGEEFIES. 5kHz A H200MHz T, Si5351A Synthesiserd v 77— & L— Mg KJH
WHEFREIZ200MHz TF, LarL, EEEDOL T, £, & IEIE300MHz £ THENCEZEET 2 2 L%
HERENTHET,

H BB TIRIER)3. VDO B — 7 V=2 Z2 RSB T3, 7 M7y M, Clk0 & Clk1Z — I /b (k
THZER T ZIWIZHY £7°,

7w N7y MAEHESIS351A SynthesiserF v DT 7 My bV EBREIND Z LICEELTL
SV HEHL7Z0 7T My MRS TRV S F7o, KT 2 2 & IEFICEE LV TSi5351A
F v T EEDRNE ) FOMEDL I R LICHIEFICREWVEEEZ LTI,

AIAEZRATC, SiB35IAMCIKOECIKIT 7 vy R ROED T = — A4 7 & v M X > TRIEEDOHF T
BEIT 2 Z LITERE LT 2 &0, BEFRIE3. 2MHz A O J8 48 Tldfe v y TuvZe < VHED GRIE S L ET)
HIZHEN 20D s LLE R A,

REZE

COFIRIIBEENQC X ZEET 51201, 721230 TT, +9FELTRLEZDEHY TIH.
FHRIZRIETEILDTEHY FEA. BRBROHDHE. F-hOMY IS5NEEICIFFRAICR>TL
S, CORXEFEI CETHELIVDLGLHEEFICH LTS, XRATechLablFBAH L EE A

BHE. CORXTIEEI 3250 TARTHS V] FEATOWERA, SOEY D 3 VIEEMNAE
NAET., REIIBESIATOSIERICEY ., +9EFEL TV 5&HBLELT,

ERTOFXY FRFENT 2 EDLLELLEH>TETLELZDT, ZOAWXD K5 %Fy MMIBEEIFEIC
EOTIHETHELVWIDTY, FAFLITEZESARELIZLIYESLDAICKL>TWWEITAELR
WET, ZOR. CORIMNBHRICITIIE, COLELEVEUTT,

WDODBEMN, COQCXELET, BETERWVWTELIDZEELAICLTEYFEY,
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