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1 Intr oduction

TheNorCal40A [1] is a CW-transceiver operatingin thefrequency rangefrom 7.00MHz to 7.04MHz, the
40m amateurband. WayneBurdick, N6KR, designedthe NorCal 40 as a club project for the Northern
CaliforniaQRPClub. A completekit for theNorCal40A is availablefrom theWildernessRadioCompany
[1]. Thedesignof theNorCal40A is simple,openandverysound.

David Rutledge,KN6EK, haswritten an outstandingbook titled ”The Electronicsof Radio” [2] which in-
troducesthereaderto analogelectronicsby analyzingthedesignandconstructionof theNorCal40A. I was
fascinatedby thisbookafterI boughtit in theStanfordUniversityBookstorein August2001.My clubfriend
Rainer, DL7BER,gavemehiscompletedandworkingNorCal40A to try it. It tookuntil May 20,2004,when
I mademy �rst QSOsusingthisrig onashorthiketo thebavarianalps(Foto1). While tuningacrosstheband,
I foundanotherclubmember, Heinz,DL6MHT, callingCQ.I gavehim acall andwemadeanicelongQSO.
As heresidesjustaroundthemountainwhereI hadmy temporaryQTH, hecameup to meandalsotried the
NorCal40A (Foto2). Thenext hiketookplaceonJune10with Ben,DL6RAI, to MountBodenschneid(elev.
1668m) nearLake Tegernseein beautifulUpperBavaria (Foto 3). Thedipoleantennawe usedis shown in
Foto4.

Although I wasquitesatis�ed with theperformanceof the NorCal40A, I found it inconvenientto have to
packseveralboxes(NorCal40A,keyer, SWR-Meter, etc.) into therucksackandto have to connecttheboxes
with severalcablesbeforethe�rst QSOcouldbemade.I decidedto build a transceiver basedon theNorCal
40A but includinganelectronickeyer, frequency counter, Ni-MH batteryback,etc. I wantedto build abetter
receiver mixer andanadditionalMOSFETPA with up to 10W outputpower whichcouldbeactivatedwhen
a strongertransmittedsignalwouldbedesirable.TheprojectwasnamedTRX7.

Anotherideawasto try to simulatethevarioussubcircuitsof thetransceiver andto comparesimulatedand
measuredresults. I have usedthe free EvaluationVersion8.0 of PSpice. I hopethat somereadersof this
reportmightbestimulatedto try simulationfor thedevelopmentof theirown circuits.

I would like to thankthefollowing amateursatourclubstationDK0MN: RainerBeer, DL7BER,for lending
mehisNorCal40A; HeinzTrapmann,DL6MHT, andBenBuettner, DL6RAI, for sharingwith methefun of
operatingQRPfrom ourmountainhikesandsonLeo for helpingmein many waysduringthisproject.

1 INTRODUCTION 1
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dk3yd.eps

Foto1

dl6mht.eps

Foto2

1 INTRODUCTION 2



TRX7 January27,2006 HansGall, DK3YD

dl6rai.eps

Foto3

dipole.eps

Foto4

1 INTRODUCTION 3
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2 Block Diagram of NorCal 40A

blockdiagram,see[2], p.18,Fig1.13

nc40a0.eps

2 BLOCK DIAGRAM OFNORCAL 40A 4
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foto of NorCal40A rev B (outsideandinside)

nc40aos.eps

Foto5

nc40ais.eps

Foto6

2 BLOCK DIAGRAM OFNORCAL 40A 5
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3 Cir cuit Diagram of NorCal 40A

takenfrom insidecoverof [2] by permission?

nc40a1.eps

3 CIRCUIT DIAGRAM OFNORCAL 40A 6



TRX7 January27,2006 HansGall, DK3YD

nc40a2.eps

3 CIRCUIT DIAGRAM OFNORCAL 40A 7
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4 Block Diagram of TRX7A (NorCal 40A)

generalintroductionto simulation

programsused:PSpiceV8, WinSpice,Eagle,LaTex

links

sortingof projectdata�les into subdirectories

4 BLOCK DIAGRAM OFTRX7A (NORCAL 40A) 8
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5 PreselectorBandpassFilter A (PRESELA)

The receive signal from Antenna jack J1 is lowpass-�lteredby the Harmonic Filter ( fc = 10MHz). Its
outputsignalgoesto pointRX ANT which is theinputof blockRF Filter (seeblockdiagramon pagexxx).
The circuit of this block is called PreselectorBandpassFilter A (PRESELA)here. This simple circuit
providesseveralimportantfunctionsfor theNorCal40A receiver.

Circuit elementsC1, L1, T2, C2 andC4 provideaquitesharpbandpasscharacteristicwhichcanbeadjusted
by capacitive trimmersC1 andC2 for maximumsensitivity in thereceive band7.000to 7.040MHz. Trans-
former T2 providesan importantvoltagestep-upto lift the very small input signalsabove the input noise
voltageof mixer-IC U1.

WhentheNorCal40A is switchedinto transmitmode,point 8V TX goesto a DC voltageof +8V andturns
onQ1. Thecollectorof Q1goesdown to aDC saturationvoltageof aboutxx V andeffectively putsthenode
betweenC1 andL1 (theinput resonator)closeto groundpotential.Thereforein TX mode,partof C1 is put
in parallelto C45 in theHarmonic Filter .

PotentiometerR2providesaverywide(aboutxx dB) controlfor receiversensitivity andalsooverloadprotec-
tion againstverystronginputsignals.Whenthewiperof R2 is in theclockwiseposition,theinputwindingof
T2 (consistingof only oneturn) is unaffectedby theR2 resistanceof 1kWandliesin seriesto inputresonator
C1, L1. T2 transformsthereceive signalup by its turnsratio1:20.

5 PRESELECTORBANDPASSFILTERA (PRESELA) 9
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5.1 Simulation

preselav2.eps

Rant

50

1.8k

R1

+

-

Vant

2e-6

999

R2b

1
R2a

K

COUPLING=1

LT2b

KT1

K_Linear

LT2a

22.12uH

LT2b

C4

4.7pF

47nF

C3

RC5
1G

1.5k

RU1

10nF

C5

C2

18.537pF55.3nH

LT2a
Q2N4124

Q1
+

-
0V

V8VTX

30pF

C1

0.001
RH1

15uH

L1

3pF

CU1

73

6

21

8 9

5

4

11

10

Preselector Bandpass Filter (PRESELA)

20 t1 t

T2
FT-37-61

preselav2o.eps

A1:(7.02136M,5.25683u)  A2:(5.00000M,54.4335n)  DIFF(A):(2.02136M,5.202...
Date/Time run: 04/09/105 23:10:08

* D:\ee\trx7\presela\sp\v2.sch
Temperature: 27.0

(A) v2.dat

4.0MHz 5.0MHz 6.0MHz 7.0MHz 8.0MHz 9.0MHz

           Frequency
V(10) V(2)

6.0uV

4.0uV

2.0uV

0V

5 PRESELECTORBANDPASSFILTERA (PRESELA) 10
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5.2 Testcircuit

preselatc.eps

preselatcb.eps

boardsize:47mmx 21mm

5 PRESELECTORBANDPASSFILTERA (PRESELA) 11
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MeßergebnisPC-I-HM8028

5 PRESELECTORBANDPASSFILTERA (PRESELA) 12
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6 Receiver Mixer A (RXMIXA)

Text ...

6.1 Simulation

6.1.1 Modeling of SA612AN

6.1.2 Mixer simulation

netlists

waveforms

spectrum

6 RECEIVERMIXER A (RXMIXA) 13
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6.2 Testcircuit

rxmixatc.eps

rxmixatcb.eps

boardsize:47mmx 22mm

6 RECEIVERMIXER A (RXMIXA) 14
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MeßergebnisPC-I-HM8028

6 RECEIVERMIXER A (RXMIXA) 15
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7 IF Crystal Filter (IFXF)

Text ...

HinweisEMRFD

7.1 Simulation

7.1.1 Crystal Modeling

qumod1.eps

+

-2V

VS

R1

50

R2
50

RS

8.0

LM

8.958724MH

CM

24.71086FF

C0

5.9PF

2

1 3 4 5

Test Circuit for Crystal "EA 10.700" #1

f0 = 10.696 MHz

f-3dB1 = 10.694928 MHz

f-3dB2 = 10.697060 MHz

RS= 8.0 Ohm

C0 = 5.90 pF

Measured Values (see EMRFD, p.3.18):

qumod1o.eps

A1:(10.6968M,-671.1200m)  A2:(10.7192M,-76.7194)  DIFF(A):(-22.4000K,76...
Date/Time run: 08/01/104 12:06:28

* D:\ee\trx7\ifxf\sp\v1.sch
Temperature: 27.0

(A) v1.dat

10.675MHz 10.690MHz 10.700MHz 10.710MHz 10.720MHz

           Frequency
DB(V(5))

0

-20

-40

-60

-80

7 IF CRYSTAL FILTER(IFXF) 16
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7.2 Testcircuit

7 IF CRYSTAL FILTER(IFXF) 17
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8 Product Detector (PRODDET)

text ...

seeproblemno. ? in EoR

8.1 Simulation

8.2 Testcircuit

8 PRODUCTDETECTOR(PRODDET) 18
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9 Automatic Gain Control (AGC)

text ...

seeproblemno. ? in EoR

9.1 Simulation

9.2 Testcircuit

9 AUTOMATIC GAIN CONTROL (AGC) 19
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10 Audio Ampli®er (AFAMP)

text ...

seeproblemno. ? in EoR

10.1 Simulation

10.1.1 Modeling of LM386

lm386.eps

QNL1

Q7

R7

15k

R6

1.35k

R5

150

50k
R1

Q1
QPL

QNL1
Q6

+ -

VCC
8V

D1

DMOD

DMOD

D2

Q10
QNL2

R2
50k

QNL2

Q9

R4
15k

Q5
QPL

QPL
Q4

QPL
Q2

QNL1
Q3

Q8
QPL

1E-6
RGND

R3
15k

+

-

I1

75UA

16

15

12
17

10

139

32

8 1

5

6

4

14

11

7

GND

VS

+INPUT-INPUT

GAIN GAIN

BYPASS

VOUT

d:/ee/trx7/afamp/sp/v2.lib

* Semiconductor Model Parameters of Device Level Model for LM386
*
* HG 30-JUL-04
*
* Model DMODfor Diodes D1, D2:
*
* Reasonable values for parameters IS, RS, N and CJO were assumed.
*
.MODEL DMODD IS=0.1E-12A RS=1OHMN=1.5 CJO=1PF
*
* Model QPL for BJTs Q1, Q2, Q4, Q5, Q8:
*
.MODEL QPL PNP IS=57E-18A BF=20 VAF=50V IKF=0.02A RB=50OHMRC=18OHM
+ CJE=7PF TF=16NS CJC=2.2PF
*
* Model QNL1 for BJTs Q3, Q6, Q7:
*
.MODEL QNL1 NPN IS=57E-18A BF=80 VAF=100V IKF=0.02A RB=50OHMRC=18OHM
+ CJE=7PF TF=1.6NS CJC=2.2PF
*
*
* Model QNL2 for output BJTs Q9, Q10:
*
* Parameters IS,IKF and RC were calculated from IMAX=sqrt(2*Pout/Rout)=285mA
* with Pout=325mW and Rout=8 Ohm using the following equations from the book
* "Simulating with SPICE" (intusoft, 1988), p.3-13:
*

10 AUDIO AMPLIFIER (AFAMP) 20
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* IS=2E-15*IMAX=570E-18A, IKF=0.7*IMAX=0.200A, RC=0.5/IMAX=1.8 Ohm
*
* Assuming FT=100MHz, COB=1PF, the following parameters were calculated:
* CJE=7*COB=7pF, TF=0.16/FT=1.6NS, CJC=2.2*COB=2.2pF
*
* Reasonable values for parameters BF, VAF and RB were assumed.
*
.MODEL QNL2 NPN IS=570E-18A BF=80 VAF=100V IKF=0.2A RB=25OHMRC=1.8OHM
+ CJE=7PF TF=1.6NS CJC=2.2PF

lm386.out

**** 08/02/104 14:37:25 ******** NT Evaluation PSpice (July 1997) ************

* D:\ee\trx7\afamp\sp\V2.SCH

**** SMALL SIGNAL BIAS SOLUTION TEMPERATURE= 27.000 DEG C

********************************************** ******* ******* ****** ******* *****

NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE

( 1) 1.4413 ( 2) .0249 ( 3) .0243 ( 4) 4.769E-09

( 5) 4.6021 ( 6) 8.0000 ( 7) 4.7216 ( 8) 1.4431

( 9) .6945 ( 10) .7477 ( 11) 1.4433 ( 12) .6890

( 13) .6932 ( 14) 3.8910 ( 15) 4.6312 ( 16) 5.3713

( 17) .7676

VOLTAGESOURCECURRENTS
NAME CURRENT

V_VCC -4.769E-03

TOTAL POWERDISSIPATION 3.82E-02 WATTS

10 AUDIO AMPLIFIER (AFAMP) 21



TRX7 January27,2006 HansGall, DK3YD

**** 08/02/104 14:37:25 ******** NT Evaluation PSpice (July 1997) ************

* D:\ee\trx7\afamp\sp\V2.SCH

**** OPERATINGPOINT INFORMATION TEMPERATURE= 27.000 DEG C

********************************************** ******* ******* ****** ******* *****

**** DIODES

NAME D_D1 D_D2
MODEL DMOD DMOD
ID 1.93E-05 1.93E-05
VD 7.40E-01 7.40E-01
REQ 2.01E+03 2.01E+03
CAP 1.75E-12 1.75E-12

**** BIPOLAR JUNCTION TRANSISTORS

NAME Q_Q7 Q_Q1 Q_Q6 Q_Q10 Q_Q9
MODEL QNL1 QPL QNL1 QNL2 QNL2
IB 2.64E-07 -4.98E-07 2.55E-06 5.24E-05 5.57E-05
IC 2.18E-05 -9.96E-06 2.02E-04 4.27E-03 4.48E-03
VBE 6.89E-01 -6.70E-01 7.48E-01 7.68E-01 7.69E-01
VBC -3.20E+00 2.49E-02 5.87E-02 -3.83E+00 -2.63E+00
VCE 3.89E+00 -6.94E-01 6.89E-01 4.60E+00 3.40E+00
BETADC 8.25E+01 2.00E+01 7.92E+01 8.14E+01 8.03E+01
GM 8.40E-04 3.85E-04 7.71E-03 1.62E-01 1.69E-01
RPI 9.80E+04 5.19E+04 1.02E+04 4.93E+02 4.64E+02
RX 5.00E+01 5.00E+01 5.00E+01 2.50E+01 2.50E+01
RO 4.74E+06 5.02E+06 4.96E+05 2.43E+04 2.29E+04
CBE 1.26E-11 1.72E-11 2.40E-11 2.71E-10 2.83E-10
CBC 1.27E-12 2.18E-12 2.26E-12 1.21E-12 1.34E-12
CJS 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
BETAAC 8.24E+01 2.00E+01 7.83E+01 7.98E+01 7.86E+01
CBX 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
FT 9.66E+06 3.15E+06 4.67E+07 9.47E+07 9.48E+07

NAME Q_Q5 Q_Q4 Q_Q2 Q_Q3 Q_Q8
MODEL QPL QPL QPL QNL1 QPL
IB -1.02E-05 -4.85E-07 -1.05E-05 2.55E-06 -2.47E-06
IC -2.02E-04 -9.71E-06 -2.07E-04 2.02E-04 -5.24E-05
VBE -7.48E-01 -6.69E-01 -7.49E-01 7.48E-01 -7.11E-01
VBC 4.19E-03 2.43E-02 -5.33E-02 0.00E+00 3.12E+00
VCE -7.52E-01 -6.93E-01 -6.96E-01 7.48E-01 -3.83E+00
BETADC 1.98E+01 2.00E+01 1.98E+01 7.92E+01 2.12E+01
GM 7.72E-03 3.75E-04 7.91E-03 7.72E-03 2.02E-03
RPI 2.54E+03 5.33E+04 2.47E+03 1.02E+04 1.05E+04
RX 5.00E+01 5.00E+01 5.00E+01 5.00E+01 5.00E+01
RO 2.48E+05 5.15E+06 2.42E+05 4.96E+05 1.01E+06
CBE 1.35E-10 1.71E-11 1.38E-10 2.40E-11 4.37E-11
CBC 2.20E-12 2.18E-12 2.26E-12 2.20E-12 1.28E-12
CJS 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
BETAAC 1.96E+01 2.00E+01 1.96E+01 7.84E+01 2.11E+01
CBX 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
FT 8.94E+06 3.10E+06 8.96E+06 4.68E+07 7.14E+06

10 AUDIO AMPLIFIER (AFAMP) 22
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tclm386.eps

boardsize:59mmx 48mm

node name simulatedvoltage measuredvoltage
1 GAIN 1.441V -
2 -INPUT 24.9mV -
3 +INPUT 24.3mV -
5 VOUT 4.602V -
6 VS 8.000V -
7 BYPASS 4.722V -
8 GAIN 1.443V -

10.2 Testcircuit

10 AUDIO AMPLIFIER (AFAMP) 23
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11 Variable FrequencyOscillator (VFO)

Text ...

11.1 Simulation

11.2 Testcircuit

11 VARIABLE FREQUENCY OSCILLATOR(VFO) 24
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12 Transmitter Switch (TXSW)

12.1 Simulation

Key closed

txsw1.eps

150k
R1

47nF

C1

RL8VTX
1k

D1N4148

D1

+

-

V8V

8V

0.1
RKey

47k
R2

Q1
Q2N3906

6 7.899V1
8.000V

0V

3
7.234V

5
14.30uV4512.42mV

0V

7.899V
8.000V

0V
7.234V

14.30uV512.42mV

0V

Key open

txsw2.eps

150k
R1

47nF

C1

RL8VTX
1k

D1N4148

D1

+

-

V8V

8V

47k
R2

Q1
Q2N3906

RKey
1G

18.000V

0V
3

7.999V

0V

47.998V
5

7.947V

6
13.03nV

8.000V

0V 7.999V

0V

7.998V 7.947V

13.03nV

12 TRANSMITTERSWITCH (TXSW) 25
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12.2 Testcircuit

txswtc.eps

txswtcb.eps

boardsize:30.5mmx 21.5mm

12 TRANSMITTERSWITCH (TXSW) 26
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13 Transmit Mixer (TXMIX)

Text ...

13.1 Simulation

13.2 Testcircuit

13 TRANSMIT MIXER (TXMIX) 27
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14 Dri ver (DR)

Text ...

14.1 Simulation

zenerdiodeD12(1N4753A)from drainto groundomittedfor simulation

dr.eps

+

-
VTXMIX

D1N4148

D1

+-

8V

V8VTX

C2

100pF

C1

4.7pF

510

R23.1uH

L1

100nF

C6

1k

RTXMIX

820pF

C10

330pF

C9

100
R5

RL1

21k

L2

1.3uH

L3

1.3uH

18uH

LDr1

18
R3

R1

510

C7

47nF

820
R10

K

COUPLING=1

KT1

K_Linear

LT1a
LT1b

R4
20

+ -

12V

VBRVB

1

82uH

LT1a

Q2

Q2N2222C8

47nF

RPAIRF510
50

Q2N2222

Q1

67pF

C3

LT1b

6.7uH

C11

330pF

10uF

C4 C5

10nF 0.1

RKey

S

J1
J2N4393

1 2

5

10

3 4

15
16

14

6

7

9

11

13

8

12

17

18 19

T1
FT-37-43

14 t 4 t

(DRLP)

Driver (DR)

note 2

note 3

note 4

note 5

note 6

Vpeak = 3V

note 4:

No model for 1N5817 available; model for 1N4148 
used as replacement for simulation

No model for 2N3553 available; model for 2N2222 
used as replacement for simulation

note 5:

note 6:

note 7:
Lossless circuit for Driver Lowpass (DRLP)  inserted to observe 
output voltage waveform at RPAIRF510note 2:

note 3:

note 1:

No model for J309 available; 2N4393 used as 
replacement

Output voltage and resistance of TXMIX (SA612AN) not yet known; Vpeak = 3 V 
and RTXMIX = 1 kOhm assumed for sufficient drive to J1, Q1 and Q2

note 1

f = 7 MHz
T37-2, 28t

QL1 = 150

Trimmer capacitor C3 set to 67 pF for fres = 7 MHz with C2 = 100 pF and L1 = 3.1 uH
(Cres = 166.8 pF with L = 3.1 uH)

Drive Potentiometer R4 (500 Ohm) adjusted to 20 Ohm to get
a simulated output power of 2.9 W into RPAIRF510

note 7

14 DRIVER (DR) 28
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dro1.eps

A1:(98.135u,17.085)  A2:(98.000u,15.561)  DIFF(A):(134.909n,1.5239)
Date/Time run: 07/14/104 11:24:56

* D:\ee\trx7\dr\sp\v2.sch
Temperature: 27.0

(A) v2.dat

98.0us 98.5us 99.0us 99.5us 100.0us

           Time
V(19) V(14)

20V

10V

0V

-10V

-20V

V(19)

dro2.eps

Date/Time run: 07/14/104 11:24:56
* D:\ee\trx7\dr\sp\v2.sch

Temperature: 27.0

(A) v2.dat

98.0us 98.5us 99.0us 99.5us 100.0us

           Time
IC(Q2) I(VB)

800mA

400mA

0A

-400mA

14 DRIVER (DR) 29
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14.2 Testcircuit

14 DRIVER (DR) 30
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15 Dri ver Lowpass(DRLP)

Text ...

15.1 Simulation

drlp.eps

1.3uH

L1

820pF

C2

L2

1.3uH

330pF

C3+

-

VDR
2V

RVDR

50

RC1
69k

C1

330pF

RC3
69k

RPA

50
RC2
27.7k

RL1

8.6k

RL2

8.6k

1 2 3 4

Q=150Q=150

Q=1000 Q=1000 Q=1000

All Q-Values at f = 7 MHz !

Driver Lowpass (DRLP)

drlpo.eps

A1:(7.0263M,-289.085m)  A2:(14.053M,-22.884)  DIFF(A):(-7.0263M,22.595)
Date/Time run: 07/14/104 08:46:50

* D:\ee\trx7\drlp\sp\v2.sch
Temperature: 27.0

(A) v2.dat

0Hz 5MHz 10MHz 15MHz 20MHz

           Frequency
DB(V(4))

0

-10

-20

-30

-40

15 DRIVER LOWPASS(DRLP) 31
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15.2 Testcircuit

drlptc.eps

drlptcb.eps

boardsize:37mmx 20.5mm

15 DRIVER LOWPASS(DRLP) 32
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16 Block Diagram of TRX7B

16 BLOCK DIAGRAM OFTRX7B 33
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17 PreselectorBandpassFilter B (PRESELB)

Text ...

17.1 Designand simulation

Thepreselectorbandpass�lter wasdesignedusingthe �lter synthesisprogramS/FILSYN [5]. Designdata
andthesynthesizedcircuit with elementvaluesareshown here:

t4a.asc

*** S/FILSYN *** FILTER PROGRAM

t4 16-JUL-04 07:03
BAND-PASS FILTER

EQUAL-RIPPLE PASS BAND
BANDEDGELOSS = 0.200000 DB.
LOWERPASSBANDEDGE FREQUENCY = 6.900000 MHz
UPPER PASSBANDEDGE FREQUENCY = 7.100000 MHz

SPECIFIED STOPBANDTYPE
PARAMETRICBANDPASS
MULTIPLICITY OF ZERO AT ZERO = 3
MULTIPLICITY OF ZERO AT INFINITY = 1
NUMBEROF FINITE TRANSMISSION ZEROS = 1
OVERALL FILTER DEGREE = 6

TRANSMISSION ZEROS

REAL PART IMAGINARY PART

0.0000000D+00 1.0700000D+07
VALUE OF FREAL = 6.999286 MHz
INPUT TERMINATION = 2.500000 kohm
OUTPUTTERMINATION = 2.500000 kohm
REQUESTEDTERMINATION RATIO = 1.0000000D+00

t4 16-JUL-04 07:03

1 ....R.... 50.000000 ohm
. .

3 ....C.... 424.950072 pF
. .
. ....

4 . L C 7.301519 uH RES.FREQUENCY
. .... 30.301178 pF 10.700000 MHz
. .

5 ....C.... 38.457589 pF
. .

6 . C 3.888401 pF
. .

7 ....C.... 163.800036 pF
. .

9 ....L.... 3.008359 uH
. .

10 . C 9.345921 pF
. .

11 ....R.... 2.500000 kohm

17 PRESELECTORBANDPASSFILTERB (PRESELB) 34
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preselv1.eps

842kRC3

48.2kRL1

390pF

C1 RC1

58.3k 33pF

C2

689k

RC2 8.4E6

RC4

2.7pFC4

27pFC3

L1 7.3uH

C5

39pF

RC5
583k

C6

3.9pF

RC6

5.83E6

50

RANT

+

-

VANT

2V 150pF

C7
RC7

152k 13.8pF

C8

1.7E6

RC8

L2

3uH 19.8k

RL2

4.1E6

RC10

5.6pFC10

5.83E6

RC9

3.9pFC9

RSA

50

2450

RSER1 2 3 4 65

All Q-Values at f = 7 MHz 

For L1 and L2, Q=150 assumed

For all capacitors, Q=1000 assumed

Preselector Bandpass Filter (PRESEL)

preselv1o.eps

A1:(7.0199M,-19.129)  A2:(10.808M,-104.618)  DIFF(A):(-3.7881M,85.489)
Date/Time run: 07/18/104 18:08:27

* D:\ee\trx7\presel\sp\t4v1.sch
Temperature: 27.0

(A) t4v1.dat

0Hz 5MHz 10MHz 15MHz 20MHz

           Frequency
DB(V(6))

0

-100

-200

-300

17 PRESELECTORBANDPASSFILTERB (PRESELB) 35
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17.2 Testcircuit

SchaltbildEagle

presel1.eps

Meßkurve PC-I-HM8028

17 PRESELECTORBANDPASSFILTERB (PRESELB) 36
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18 Receiver Mixer B (RXMIXB)

Text ...

18.1 Designand simulation

18.2 Testcircuit

18 RECEIVERMIXER B (RXMIXB) 37
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19 Power Ampli®er (PAIRF510)

Text ...

[3], p.2.36,Fig2.98SimpleHEXFET linearampli�er for QRPrigs

19.1 Simulation

pairf510.eps

+ -

12V

VUB

D1

DZ6

+

-
12V

VTX

IRF510
M1

+

-
VU0

RG

50

100
R1

0.1uF

C4

0.01uF

C1

100
R2

C3

0.1uF

0.001

R7

R5

10

10k
R3

0.1uF

C2
R6
1k

LDR1

10uH

50
RL

1.9uH
LTR1B

LTR1A
1.9uH

K

COUPLING=1

LTR1A
LTR1B

K_Linear
K1

3k
R4a

2k

R4b

1 2

4 5

7

8

9 10

11 12

6

3

pairf510o1.eps

Date/Time run: 07/14/104 13:22:30
* D:\ee\trx7\pairf510\sp\v1.sch

Temperature: 27.0

(A) v1.dat

98.0us 98.5us 99.0us 99.5us 100.0us

           Time
V(2) V(12)

40V

20V

0V

-20V

-40V

19 POWERAMPLIFIER (PAIRF510) 38
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pairf510o2.eps

Date/Time run: 07/14/104 13:22:30
* D:\ee\trx7\pairf510\sp\v1.sch

Temperature: 27.0

(A) v1.dat

98.0us 98.5us 99.0us 99.5us 100.0us

           Time
ID(M1)

2.0A

1.0A

-0.0A

-1.0A

pairf510o3.eps

A1: ( 7. 0003M, 25. 585)   A2: ( 0. 000, 21. 625m)   DI FF( A) : ( 7. 0003M, 25. 564)
Dat e/ Ti me r un:  09/ 23/ 104 10: 27: 36

*  D: \ ee\ t r x7\ pai r f 510\ sp\ v1. sch
Temper at ur e:  27. 0

( A)  v1. dat

0Hz 20MHz 40MHz 60MHz 80MHz

           Fr equency
V( 12)

30V

20V

10V

0V

19 POWERAMPLIFIER (PAIRF510) 39
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19.2 TestCir cuit 1

Text ...

pairf510a.eps

pairf510b.eps

19 POWERAMPLIFIER (PAIRF510) 40
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pepa1.eps pepa2.eps

4

5

6

7

8

9

10

11

100 150 200 250 300 350 400 450 500 550

P
a 

(W
)

Pe (mW)

'pepa.txt' u 2:5
0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

1.05

100 150 200 250 300 350 400 450 500 550

iD
C

 (
A

)

Pe (mW)

'pepa.txt' u 2:4

pepa3.eps pepa4.eps

12.5

13

13.5

14

14.5

15

15.5

16

16.5

17

100 150 200 250 300 350 400 450 500 550

gP
 (

dB
)

Pe (mW)

'pepa.txt' u 2:6
52

54

56

58

60

62

64

66

68

70

72

100 150 200 250 300 350 400 450 500 550

et
a 

(%
)

Pe (mW)

'pepa.txt' u 2:8

19 POWERAMPLIFIER (PAIRF510) 41



TRX7 January27,2006 HansGall, DK3YD

19.3 TestCir cuit 2

pairf510tc2.eps

pairf510tc2b.eps

Foto

boardsize:74.5mmx 21.5mm

19 POWERAMPLIFIER (PAIRF510) 42
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20 Power Ampli®er Lowpass(PALP)

20.1 Designand simulation

Text ...

designwith S/FILSYN[5]

palp.eps

120pF

C2

1.07uH

L1

RL1

7.1k

190k

RC2+

-2V
VPA

103k

RC1C1

220pF

50

RVPA

C3

560pF

C4

68pF

L2

1.43uH

9.4k

RL2

RC3
40.6k

RC4
334k

C5

330pF
69k

RC5

50

RANT

21 3 4

Q=150

Q=1000
Q=1000

Q=1000

Q=150

Q=1000Q=1000

All Q-Values at f = 7 MHz !

Power Amplifier Lowpass (PALP)

fres = 14.046 MHz

palpo.eps

A1:(7.0263M,-144.027m)  A2:(14.053M,-58.156)  DIFF(A):(-7.0263M,58.012)
Date/Time run: 07/14/104 08:08:19

* D:\ee\trx7\palp\sp\v2.sch
Temperature: 27.0

(A) v2.dat

0Hz 5MHz 10MHz 15MHz 20MHz

           Frequency
DB(V(4))

0

-20

-40

-60

20 POWERAMPLIFIER LOWPASS(PALP) 43
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20.2 Testcircuit

palptc.eps

palptcb.eps

boardsize:41mmx 21mm

Meßkurve PC-I-HM8028

20 POWERAMPLIFIER LOWPASS(PALP) 44
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21 FrequencyCounter (FREQCTR)

21 FREQUENCY COUNTER(FREQCTR) 45
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22 CMOS Super Keyer 3 (CMOSKEYR)

22 CMOSSUPERKEYER 3 (CMOSKEYR) 46
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23 Battery Pack (BATTPACK)

NiMH AA cellsPanasonicP6P

price

link to datasheet

nominalsupplyvoltage14V:

12 x 1.2V = 14.4V

14.4V - 0.4V (Schottky Diode)= 14V

23 BATTERY PACK (BATTPACK) 47
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24 Summary

ZusammenfassenderText

24 SUMMARY 48
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25 Glossary

CW

QRP

PA

25 GLOSSARY 49
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