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PE4WJ

A PE4WXinds 2001, daarvoor

; NL12801. Volgend jaar lid van de
;I OTCJ

A Delfi-C3 satelliet

i A Amateur van het jaar 2007

A Mede-oprichter en tegenwoordig
Lead RF Engineer ISISPACE Group

WWWw.isispace.nl
A HF zelfbouw sinds 1996, ARDF,
SOTA, C\Weontesten (als gastbij

P14CC en thuis), satellieten, EMC,
analoge elektronica, SDR



http://www.isispace.nl/

19977 NL12801

A Geinfecteerd met het HFvirus

A KentElectronics 80m SSB RX

A DaarMOESTeen PLL synthesizer in komen
A 1.6-7.384 MHz in 1 kHz stappen, USB & LSB
A MC145151 PLL IC uit Fumzetter

A Veel van geleerd
A PLL loop filters & stabiliteit (ocktijd : ~2 sec!)
A Rotary encoder uitlezen zondemicrocontroller
A Dynamisch bereik & intermodulatie
A Systeemontwerp

Skichfing

DE JONGE ONDERZOEKERS
AMERSFOORT

Als techniek jouw hobby is!




1997- QMAC HFO0

VK6MH .

Login is required for additional detail.

Ham Member Lookups: 1187




1997- QMAC HFO0

A Mijn droomradio!

ANaar (mijn)t H6 ¢ qgqRUND WA Y k U W
geproduceerd tussen 1995 en 2012

A Civiele versie voor landmobiel gebruik

A Ook een militaire versie (HFOOM)T frequency
hopping

AmEzl Yt ¢ccl quwlin YIARGZ&d A |

A rEhannelizedb

A Specificaties
A 2-30 MHz
A USB & LSB (& FSK)
A Max 50 W PEP (op 10m nog maai )
A SELCALL (CCIR93-4)
A 12-28 v DC

SUHWDgqc¢cOHEC! B

Bron: https://www.hfradio.com.au



2001-2005Zeltbouw HF set

AEerst een ontvanger, latetransceiver van
gemaakt

APAOKSB DDSLL, later: SI570
APIC18F452, geprogrammeerd in JAL
A45 MHz B MF, 455 kHz 2MF

AHigh level mixers

ASSB,CW, AM (RX)

A 100 mW exciter output, aparte PAOSSB
IRF830 PA

AModulair opgebouwd




2016

= D Youlube — =

Designing the HF-90 radio

Rod Macduff
August 2016

Q-MAC HF-90 shortwave HF radio design

! Roderick Macduff
-4@‘ 269 subscribers w lﬁ_" 82 g] A> Share m Save
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Bron: Cryptomuseum

AIRF830 in eindtrap (later ARF463)
ACurrent feedback opamps (!)
AHigh levelGaAsFETmixer

AUpconversiefrontend T 83.16
MHz 2 MF, 30 kHz SAW filter (1)

A8051-afgeleide microprocessor

ABournsrotary encoder T voor
2YO0elUWlB



RXMP print

: 12 en 2 LO synthesizer
Microprocessor

Pin header naar T ak B gLl
front :

dEEEERE LJE—,_rT_-!—.\.u_:JrI_'. ELY
- S "

"""""" 1 mixer + SAW

filter
Kanaal geheuge

(batterij backup!)

24 MHz TCXO

Lé l-n EREEEARRANE ; " o
: endbddd BEdRRREE ﬁ a-HAaC f rrrrrrr f
- = sevsene B == FUNK F TRITTTILY ™ - 1
Pin header naaf§ - o e KRk

front

2¢ mixer

Audio eintrap SSB filter



HF in / uit naar PASW prihfs™2

FIKST S
[MEUT HIXER FILTCR
LbE QUAD BafsFET B3 LEMHE
X X,
=
F""i‘h___

Lo1}
S/ -

L
x f‘_‘l>'—Z>_"\L E_
r 1 @

AGL
GeASFET CONTROLLED SELOND
AMD AN HIXER

1¢ mixer (high levelGaAsFET) + SAW filter 2¢ mixer

TOKES 1IN

Q Microfoon input

) Compressor
E ~[ Wwt ql RGw g0l
L IF PROCCSSOR | DOUELE o | CHIP | ]
| % | F:—— 455kNz ’—:ﬁ“ | Hq-i[?%::f[: “‘i——l_>_—mc1nr our
AR
SSB filter @)
- Product detector /

modulator

OF

SELLALL

[op
e

RXMP print RX / TX

Bron: http://www.radiomanual.info/schemi/SurpIus_CiviI/Qmac_HF—90_scF1'.IB[(§qf

SRl AL

DECODER

| TEREC K] MG R SELCALL
CORPARATOR > I]“lf'i-"lttl Ml CEO

SELCALL decoder

WOLUNE
oAc

g
—

Audio eindtrap

SHIFT
— X BEGISTER
e

SHIFT
SEGLSTER
#0




RXGaindistributie

0.5dB 5dB 4dB +20dB  +20dB _8dB _6dB +16dB +80dB
HE in 3/ 2 2’ TDA TDA
m N N 1672 1672
N W W STAGE 1) ISTAGE 2
LPF 41x|/GaAS SAW CERAMIC
83.160 MHz 455 kHz
. LO2 CIO
~J 83615 MHz | /Ay USB 453 6 kHz
85.113 MHz +/-10 kHz LSB 456.4 kHz

Audio uit

Bron: QMAC HF0 Technical Manualr https://fccid.io/RK2HF90



Traditionelesuperhet met een hogetMF

83.16 kHz +/
15 kHz
2
3740 USB — — | Ay | — —» 4536CIO
R/
| 86900 kHz I 836136 |
LO1 LO2

Bron: QMAC HFA0 Technical Manualr https://fccid.io/RK2HF90



RXMP print Freqguentiefabriek

24 HH
24 MHz TCXO 4 Iz
1L
HIGH
SeNTH LELUEL
L"|:||1|= Loce PLISH-PULL
HALF #1 FILTER L
. . BS-11 3z
Dual synthesizer chip —
coRlAL. 22—
CYNTH DATA ———= PRESCALER
FROM MICRO o}
L
EWNTH UCO
CHIF e » B3, 6z
HALF #2 I DR
.
LISH 1
— DIVIDE 18
DECTLLATOR BY 16 [ b
LsB = ¢ CARRIER INSERTION

. . . L UsB.-L B
Bron: http://www.radiomanual.info/schemi/Surplus_Civil/Qmac_HF-90_sch.pdf

OSCILLATOR

Yy

e

g;;T 85-113 MHz £LO
Ter  83.616 MHz +/10 kHz 2

rIXER

LO

BFO (ook: display multiplex klok
en charge pump voor negatieve
voeding en +25V voor synthesizer)



PASW print ., c

converter (in blik)

LPF Driver & eindtrap

A N 9ik de
source van de

' indFETs

........

--------

50V DC/DC
converter voor
eindtrap

\C HF0 SchematicsTt
d.io/RK2HF90



PASW print

5V DC/DC 10 V (inear)

51 Loy PTT — SUITCH
RS PSL Lo =ik | 50V DC/DC
_ LPF
ALC geregelde stdurtrap Stuurtrap  Eindtrgp ALY | 3227 YSWR brug
RLY | E120
PUSH-PULL PSR =RULL oLy : A157 POMER
brtuer | 1 Em | AL 11673 CET [ e
RLY | 14173 T
RLY A00010
BIAS BIAS y T
SUPELY POMER CONTROL

L 1T 1

Bron: http://www.radiomanual.info/schemi/Surplus_Civil/Qmac_HF-90_sch.pdf

e INGTIN IR IR TON
DRIVERS DRTUERS
-
SERLAL SHIFT SHIFT LD0FEACK
FROH —= ROGISTER REGISTER > SERIAL
MICRO fri= B TO HICRD
Besturing



Display print

Volume encoder

VOLUME

6x 7 segment display

Header naar PASW print




Display print

it
O 0000
O O O O O O

SERTAL SHIFT SHIFT SHIFT SHIFT SHIFT SHIFT SERIAL
ouT | REGISTER |~ REGISTER [~ REGISTER [+ REGISTER |4 REGISTER | REGISTER [&—— IN FROM
L3 #5 #4 £3 B2 #1 HMICRO

Display + schuifregisters

Matrix keypad

CHAM| T ALARM CLAR[ T TR
KEYPAD SHAF T TO

MATRIX ENCODER MICRO
CHAN| + TUNE CLAR ¢ BR
UOLUME
Rotary encoder
LCL MCL RCL

Bron: http://www.radiomanual.info/schemi/Surplus_Civil/Qmac_HF-90_sch.pdf



AHF-90 te koop! Inclusief
handmicrofoon

A Serie nummer in de 6000

A Afkomstig van deAustralian
Antarctic Division T Macguarie
Island

Bron: https://en.wikipedia.org/wiki/Macquarie_lIsland



2 3WI JARIJGaqRIJB

AZeer hard volume na aanzetten (prima voor in een rijdende jeep, veel te hard
voor deshack)

Aél 3t DORTt Wecel RYAWsNUIt UNGUIUwWIULWHIG Y YI
Ar€hannelizedoperations W2 YOt YO WUWYUGI ¢t qRY #6 W2 Y Y|
AAcc¢cl W2 HRUT RUNDUXIUWG KXY WNYAaGcet quWaowr ¢ ¢l

2Rt Glic¢c! W~-OfAWnde RgTIt WIUWE UT 131 13WY

Originele set, audio spectrum zonder antenne aangesloten
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= ©Voulube"

Nog maar eens devideos
van Rod VK6MHbekeken,
twee aspectenliet me
niet loss

AHoe konden ze nou die
25 Hz frequentie
stapjes maken van 2-30

MHz, en tegelijkertijd
heel snel locken ?

AKan ik de set VFO e

afSte m b a.a.r m ake n ? Q-MAC HF-90 shortwave HF radio design
@ Dl Gy ) 6 G50 &




Conventionele PLL

”]I > =R ——» Phase comparator \

Reference aoscillator

Loop Filter VCOo

Q

o U
Y

N <

ARheeft vaste waarde, hiermee wordt het frequentie raster bepaald (bijv.
25 kHz)

AVoor een 100 Hz raster betekent dat een 100 Hz fasergelijkings
frequentie A zeer lagelusbandbreedte A langelocktijd en slechte
faseruis (net als bij mijn eerste PLL in 1997!)



b~ ¢ AuRBERRLL

”]I > =R ——» Phase comparator \
Reference aoscillator

Loop Filter

VCO [’) “Q “Q ]
S‘Y h S

\Volgensde presentatie vanRod:

A Varieer zowel N als R, en zorg dat de fasergelijkingsfrequentie zo groot mo elﬂk blijft
en in elk geval niet kleiner wordt dan een bepaalde waarde (voor de49B is dat 40 kHz)
A snelle Tocktijd en goede faseruis! A belangrijk voor frequency hopping

A Dit leidt tot een arierende) frequentie fout

A Voor elke gewenste VCOfrequentie bestaat er minimaal 1 combinatie van Ren N die
leiden tot eenacceptabele frequentiefout (bijvoorbeeld 25 Hz)

A Dat laatste bleek later niet helemaal waar te zijns




HF90 meng schema

IT40USE —» @ — -

| 86900 kHz
LO1

ALO1 wordt afgestemd in 20 kHz stappen

AIBOZ ciln 25 Hz stappen, over een 20 kHz bereik. HEtMF filter is 30 kHz
reed.

ADit leidt tot 25 Hzstapjes over 21 30 MHz

AOp deze manier blijft het aantal deeltallen wat moet worden opgeslagen in
het geheugen van de microprocessor acceptabel

A7 OJRT Wt ' Uqd 3t RAIJI dualsi ¥ & 10 @ W2YIEGND IR UHIRE&ID g

222

— @ — 4536 ClO

83613.6 |
LO2




nport numpy as np
om tqdm import tgdm
import pandas as pd

¢ REES 8000 0m ¢ master reference frequency PythOﬂ

LDl STEP = 20088 & Hz
LDZ STEP = 25 # Hz f

ALLOWED ERROR_LO1 = |
30080
)

ALLOWED ERROR _LO1 GAPS = 30008 # Hz max allowed frequency error of L0O2 1n frequencies which car

ALLOWED ERROR LO2 = 15#12.5 # H « allowed Tregquency error o
ALLOWED ERROR L0O2 GAPS = 50#12.5 Hz max allowed frequency error of L02 1in frequencies whic

- =2

F LO2 CENTER = 83616000 # Hz Center frequency of LO2
SIDEBANDMARGIN = (
24EIEI

1 # H= margin tc allow sideband (BFC ::-'-'e:t'__:-' to be carried out using LOZ SChema |n Python te
E o phase comparison frequencies per loog implementeren, en te Kijke
Yn W6 Ja Wt GY Ga

Tijd om hetmagic number

FR_MIN_LO1_GAPS = 3_000
FR_MAX_LO1 = 202_000

FR_MIN_LO2
FR_MAX_LO2

1_000
14 000

F RF_MAX 30020000 # Hz max recelve frequency

R_MAX = 8191

def fast find magic numbers(f, f ref, fr min, fr_max, allowed error, maximize fr = False):
Nmn = f y fr_max
N_min_round = int(np.round(N_min) - 1)

N _max = f / fr min
R R | e . I T T - - %


https://www.python.org/

Script stappen

1. LO1: bepaal PLL deeltallen die nodig zijn, de volgende beperkingen in
acht nemende:

A Fasevergelijkingsfrequentie zo hoog mogelijk, doch altijd tussen 40 kHz en 202
kHz

A Maximale frequentiefout 3 kHz

2. LO2: bepaal PLL deeltallen die nodig zijn, de volgende beperkingen in
acht nemende:
A Fasevergelijkingsfrequentie zo hoog mogelijk, doch altijd tussen 1 kHz en 14 kHz
A Maximale frequentiefout 15 Hz

3. Bepaal hoeveel 25 Hz stapjes nodig zijn om LO1 frequentiefout te
compenseren met LO2

4. Sla de resultaten op in een aantatsv bestanden (tabellen)



Scriptresultatent wat blijkt:

A Bijna alle 20 kHz raster frequenties zijn te maken met LO1 met een minimale fasevergelijkingsfrequentie
van 40 kHz zolang we accepteren dat de fout t8tkHzkan bedragen

A Bijnaalle 25 Hz raster frequenties zijn te maken met LO2 (over-#20 kHz) met een minimale
fasevergelijkingsfrequentie van 1 kHz zolang we accepteren dat de fout th Hzkan bedragen

A Er zijnbij beidex § # frequenties waar dit niet lukt, hiermoeten we een Iagerefasevergel_ij(kingsfrequentie
accedptﬁrer\lj Het is niet anders Dit is ongetwijfeld te verklaren vanuit de getallentheorie, ik ben er niet
ingedoken

A De (tot 3 kHz 8rot%) frequentiefout die wordgeintroduceerd door L.O1 wordt gecompenseerd dgor LO2 ,
Y211 J¥Ut Yot qRNDUWmslI JWec Ul B JWt ¢ Ugwlldec h Wa lJ W q 13 851818 FOLW? F

A Bovenstaande is bevestigdimv spectrum analyzer metingen met de originele microcontroller op de print

A Voor USB/LSB bedrijf wordt LO2 + ofl.5 kHzverstemd, om zodoende weer zerebeat te zitten. Er is
immers maar 1 MF filter, op 455 kHz + / 2.4 kHz

A Let wel: dit werkt bij gratie van de breedte van het MF filter!

A Dit filter is 30kHz breedtl ¢ a} WHIqt JUqWI 2t Wb ¢ U lsH(SompeAsatE T 1J U w WP LWt
frequen}lefout) + 1.5kHz (USB/LSB offsety 4.5kHz. Dus in totaal 20 + 2x4.5 = 29 kHz nodfg dat past
precie s!



Serielebus

A Serielebus van microprocessor naar:
A Synthesizer (direct)

A 10 In serie geschakelde74HC595
Schuifregisters

A Display (6 registers)

A AGC, USB/LSB

A Audio volume (door een DAC)
A LPF

A High/low power, selcall aan/uit, externe 12V
aan/uit

A4 bus signalen:
A Data
A Clock
A SchuifregisterLatch Enable
A SynthesizerLatch Enable




Bus sniffen me$igrokJ Ul 1JWs3 NMLL
Ucd! Al w \

Ahttps://sigrok.org/wiki/Main_Page

AOpen source Logic Analyzer
software, met professionele
functionaliteit

ACustom protocol decoders,
geschreven in Python

AWerkt met zeer goedkope Logic
Analyzers (bijv.Tinytronics, ebay,
URB Db

Bron: www.tinytronics.n


https://sigrok.org/wiki/Main_Page

Schulfregister databus transactie

LT PR TR EEE TP TP R RPEERT PRVRE CTee e
| I L UL [ NINERINIE

Gedecodeerde schuifregister data

o FSPIE_MOSI-d;tEa { II‘ I..Il“ 0 }( ‘-II }( IM X D4 I’”' I‘I. I. I )( 22 “l FE- I..Il” }

P SPI: MOSI transfers

b hfoo_disp_sr: Register writes J(J(J0) (PAFILTER...) {voLumE:...; (} ()} (10MHzdi..) (1MHzdis..) (100kHzd..; (10kHzdis..., (1kHzdis..) (100 Hzdi...)



u

U

nl IJWRUL

Sample
31404239
31404287
31404287
31404335
31404335
31404383
31404383
31404431
31404431
31404479
31404479
31404527
31404527
31404575
31404575
31404659
31404659
31404659
31404707
31404755
31404803
31404851
31404899
31404947
31404995
31405079
31405079
31405079
31405127
31405175
31405223
31405271
31405319
31405367
31405415
31405499
31405499
31405547
31405547
31405595
31405643
31405691
31405739
31405787
31405787
31405835
31405835
31405919
31405919

Time
3.926 s
3926 s
3.926 s
3.926 s
3.926 s
3.926 s
3.926 s
3.926 s
3.926 s
3.926 s
3.926s
3.926 s
3.926 s
3.926 s
3.926 s
39265
3.926 s
3926 s
3.926 s
3.926 s
3.926 s
3.926 s
3.926 s
3.926 s
3.926 s
3.926 s
39265
3.926 s
3.926 s
3.926 s
3.926 s
39265
3.926 s
3926 s
3.926 s
3.926s
3.926 s
3.926 s
3.926 s
3.926 s
3.926 s
3.926 s
39265
3.926 s
3926 s
3.926 s
3.926s
3.926 s
3.926 s

Decoder
hf90_disp sr
SPI
hfa0_disp_sr
5P
hf90_disp_sr
5P
hfo0_disp _sr
5P
hfo0_disp_sr
SPI
hf90_disp sr
SPI
hfa0_disp_sr
5P
hf90_disp_sr
SPI
5P
hf90_disp sr
5P
5P
SPI
5P
SPI
5P
5P
5P
SPI
hf90_disp sr
5P
5P
5P
SPI
5P
SPI
5P
5P
SPI
5P
hfo0_disp _sr
5P
5P
5P
SPI
5P
hf90_disp sr
5P
hfa0_disp_sr
SPI
5P

Ann Row
Register writes
MOSI bits
Register writes
MOSI bits
Register writes
MOSI bits
Register writes
MOSI bits
Register writes
MOSI bits
Register writes
MOSI bits
Register writes
MOSI bits
Register writes
MOSI data
MOSI bits
Register writes
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI data
MOSI bits
Register writes
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI data
MOSI bits
MOSI bits
Register writes
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
Register writes
MOSI bits
Register writes
MOSI data
MOSI bits

Ann Class
Register write
MOSI bit
Register write
MOSI bit
Register write
MOSI bit
Register write
MOSI bit
Register write
MOSI bit
Register write
MOSI bit
Register write
MOSI bit
Register write
MOSI data
MOSI bit
Register write
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI data
MOSI bit
Register write
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI data
MOSI bit
MOSI bit
Register write
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
Register write
MOSI bit
Register write
MOSI data
MOSI bit

Value

DISABLE LOOPBACK: 1

1

DISABLE SELCALL: 1

0

NIL: O

0

MNIL: O

0

+50V OFF: 0
0

Low Power: O
1

ATU ON: 1

0

MNIL: O

00

0

PA FILTER BAND SELECT: NULL

[=RN =04 =Ry=RE=1=]Rj=]

20
0
VOLUME: 32

MIC INHIBIT: NO INHIBIT

0
0
0
0
1
AGC: sLOW
1
MODE: USB

D4
1



Synthesizer databus transactie

SEN H

1
=

5C

DEN

mp U UL

I

Gedecodeerde synthesizer register data:

»-spi-mostbits—— 300080 $0000000 00000000 D0200000 10000090 000200LY 0000LDLG 00000000 0LOLOTLO  0PDDO0ED TOOLOROT DOLLODLY
bseimosidata (SN (NESTD C s @D @D @ETD g @i 2@ @ @
P SPI: MOSI transfers 32 x BO » { 40 A0 ) { 80 13 OE ] { 4A 76 Y 109133 !
b Mc145220: Register(iiteSi0000 00000000 R COUNTER: 160 (¥} NCOUNTER:19 ) {ACOUNT...} R COUNTER: 2678 ) ()} N COUNTER: 145 ) (A COUNTE...)
b MCL45220: Synth dafes 0 O orew () O owewm ()



f Ulldg ¢ H

Sample
33116120
33116120
33116168
33116168
33116216
33116264
33116264
33116312
33116312
33116360
33116408
33116456
33116540
33116540
33116588
33116636
33116684
33116732
33116780
33116828
33116876
33116960
33116960
33116960
33117008
33117056
33117104
33117152
33117200
33117248
33117296
33117652
33117700
33117700

Time
4,140 s
4,140 =
4,140 =
4,140 s
4,140 s
4,140 s
4,140 s
4,140 =
4,140 s
4,140 s
4,140 s
4,140 s
4,140 =
4,140 s
4,140 s
4,140 s
4,140 s
4,140 =
4,140 s
4,140 s
4,140 s
4,140 s
4,140 =
4,140 s
4,140 s
4,140 s
4,140 s
4,140 =
4,140 s
4,140 s
4,140 s
4140 s
4,140 =
4,140 =

Decoder
MC145220
MC1l45220
SPI
MC145220
SPI
SPI
MC145220
SPI
MC145220
SPI
SPI
SFI
SPI
SPI
SPI
SPI
SFI
SPI
SPI
SPI
SPI
SFI
SPI
MC145220
SPI
SPI
SPI
SPI
SPI
SPI
SPI
SPI
SPI
SPI

Ann Row
Register writes
Synth datas
MOSI bits
Register writes
MOSI bits
MOSI bits
Register writes
MOSI bits
Register writes
MOSI bits
MOSI bits
MOSI bits
MOSI data
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI data
MOSI bits
Register writes
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI bits
MOSI transfers
MOSI data
MOSI bits

Ann Class
Register write
Synth data
MOSI bit
Register write
MOSI bit
MOSI bit
Register write
MOSI bit
Register write
MOSI bit
MOSI bit
MOSI bit
MOSI data
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI data
MOSI bit
Register write
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI bit
MOSI transfer
MOSI data
MOSI bit

Value
STEER: SUB
flol = 93200000.0 Hz
0
OUTPUT A FUNCTION: O
0
0

PRESCALE RATIO: 32/33
0

N COUNTER: 19

0

0

0

=
Ly

- QO Qo

OE

0
A COUNTER: 14
0

0

0

1

1

1

0

4A 76

45
0



Stoute schoenen

Alk wist genoeg! De oude
microprocessor mag met
welverdiend pensioen.

Ac D q Wbl RUND WA 1J q WP M
t q RHELt 1J Ibatery bHtKed U LSS
A ~wlWeiqRTI HY O e b s
t cUCGIUWIII RUB LU?43=A8K
niet meer gebruikt. :




Teensy.0 Microcontroller

P J R C Electronic Projects
Companents Available Worldwide Shopping Cart * Download Website

Home Products Teensy Blog Forum

u are here: Teensy » Main Page

PJRC Store Follow

AAR M CO rteXM 7 600 M H 7 mmsioo  Teensy® USB Development Board [®
’ + Teensy 40,523 50

The Teensy is a complete USB-based microcontroller development system, in a very small footprint, capable of implementing many types of projects. All
programming is done via the USB port

AAU d i O I i b ra ry m:r”d_‘%;nsy 32 Bit Teensy® Boards

E_Getting Started E;gr;ep:,ﬂ?ggf;w
E_Tutorial
E_How-To Tips Plentiful Resources

AZie ook bijvoorbeeld DD4WH ==
convolution SDR project: - ml :
https://github.com/DD4WH/Teen it
sy-ConvolutionSDR )

ATe programmeren met behulp van e

de Arduino ontwikkelomgeving

Teensy LC Teensy 3.5

Teensy 4.1

48 MHz Cortex-M0+ 120 MHz Cortex-M4F
3.3V signals 3.3V signals, 5V tolerant


https://github.com/DD4WH/Teensy-ConvolutionSDR
https://github.com/DD4WH/Teensy-ConvolutionSDR

TeensyAudio system design tool

ermenigvuldigers
ersterkers
AFIR & IIR filters
AOptellers

INnus / cosinus generatoren
AA Hiermee kun je een hele

SDR maken] B

Audio System Design Tool for

mixer

play

playSdwav
playSdRaw

playFlashRaw

record

synth

tdm2

adat

usb

mixer

playMem

queue

queue

wavetable

drum

string

v

N—

sinel

sine2

sgtl5000_1

multiplyl [t firl —_— multiply3 ~—_

—/" mixerl _— i252
MUItPlY2 (et fir2 —f multiplyd

sine3

sined

info

Welcome

The Audio System Design Tool lets you
easily draw a system to process 16 bit,
44 1 kHz streaming audio while your
Arduino sketch also runs.

Export will generate code to copy into the
Arduino editor, to implement your system.

Most objects provide simple functions you
can call from setup() or loop() to control
your audio project!

Offline Use

This tool does not use a server. A stand-
alone copy is provided with the Teensy
Audio Library, in the gui folder.

Credits
Special thanks to Nicholas O'Leary, Dave
Conway-Jones and IBM

Without their work on the open source
Node-RED project, this graphical design
tool would not have been possiblel
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AAutomatische generatie vanArduino broncode voorLookup
Tabellendmv Python:

ANC HIJG G130 WG 13 q WA x x W 13 I3riagicadmidddHLILDYIGERTC T 1R

Opzoe tabellenvoor 7-segments display (dus: welke segmenten moeten
aangestuurd worden om een bepaald karakter weer te geven)




Blokschema

HF-90 RX —*

Prod.
det.

Voo2
bias

Rotary
encoder

Matrix
keypad

PTTin —

Teensy 4.0
27T kHz MQS
> ADC _}FIRBF’F Volume —» (DAC)
pomt_ 5 PAIFW
FFT Squelch
Tone MQS
—
gen. (DAC)
—
> GPIO GPIO
>

3 PTT Cut

4 kH _ . .
> ke > AF Amp Ls MQS = MediunmQuality
Sound, een vorm van
CI e pulsebreedte modulatie
> R4CKI|_-IFZ'F »Mic Amp—»|  HF-80 TX
| Shift Shift Shift Shift Shift Shift Shift Shift Shift Shift
"\ register | |register | |register | |register| |register| |register | |register| |register | |register register
I I I I I I I I I I I I
VOLUME Hi/Lo
O O Y T o O N O B BT
(R A R AR A A T L
. PLL
7 Synth.




Is er ook een printje van?

ANog niet, wordt aan gewerkt
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= BN P
E - : * (
: Ll ™ u,13|.go
d & ® | o

oy EpHHH
=) = '

,'-111\""“\7; :

s

Sotdaaaae 0/

" - 5 P N g NN
(T Y X
TR m ) !
o © o l-" % ’
- Y

as / :
=7 JIIEs 3.
* !t ‘i . ":‘1 ”IIITH

iqiiiil!fi

~




30071 3000 Hz audio FIR Bandpass filter

Coefficienten berekend met Filter design tool: http://t -
filter.engineer|s.com/

44.1 ksps, decimeren naarbijv. 8 ksps zou beter zijn!
Filter coefficienten zijn direct te plakken in deArduino broncode

Gain vs. Frequency Impulse Response  Source Code

Feature Request Enterprise IIRT

CiC++array v | int v #define FILTER_TAP_NUM B 694
‘ipple bounds fixed point precision (bits): 16

desired oain . 7~
M actual gain "
o An

10

FILTER_TAP_NUM 360 3008] = [
FIR fiter designed with

o hitp:/it-fitter.appspot.com
sampling frequency: 44100 Hz
fixed point precision: 16 bits

*0 Hz - 200 Hz

gain =10

desired attenuation = -40 dB
actual attenuation = n/a

*300 Hz - 22800 H=
gain =1

- desired ripple = 1 dB
- actual ripple = nfa

70 *3000 Hz - 22050 Hz
gain =0

desired attenuation = -40 dB
= actual attenuation = n/a

2
50

#define FILTER_TAP_NUM 853

0 2000 <000 s000 2000 10000 12000 12000 16000 18000 20000 22000 static int filter_taps[FILTER_TAP_NUM)]
-200,
-78,
-84,
desired#taps | minimum _as
OHz | 200Hz ] 408 | 400208 [T actual#taps 693 _73.
sone | zoonz | 1 T o7 — 56
000Kz | 220508z | 0 0w | 40026 0 .2

" W
a7

) a0 passbang 4 asa stopoand | predefied

samplingfreq. 44100 Hz


http://t-filter.engineerjs.com/
http://t-filter.engineerjs.com/

PASFWM SSBguelch

New squelch algorithm for the WebSDR

Pieter-Tjerk de Boer, PA3FWM web(@pa3fiwm.nl

(This is an adapted version of part of an article I wrote for the Dutch amateur radio magazine
Electron, January 2018.)

n For the WebSDR I recently developed a new squelch algorithm_ which in practice doesn't need a
D S WWW D a W I I l I l e ‘ I l O e S I l I I I manually set threshold. This squelch looks at the signal in the frequency domain.

u a L] a
| | |

See the figure. At the left, we see part of a waterfall diagram, in which occasionally a USB signal 1s
~7 present (someone calling CQ contest, in this case) \\e i.mmcdialcl\, recozn.i;e the moments at

Ve d A A4 (N} Ve d
7 - - o whi e fignal s therd because] e is mo; hcif™§ (1) e
301 3t JUq Wl DWAYDIJUCcC c ul [EHTsEEt-Ga0R13-2
and E nee?préminent 11, 1114 so'ch se ,
. between 21114 2 and 211146 kHz), which pnnc1ple (4) uses. But what is also clear 1s that when
I there's no transmission, all pixels on a line are approximately equally bright (dark blue in this case),
e e n F F Va n h et O n tva n e n S S B a u d I O while during the transmissions there are large differences (from dark blue to white). My idea is to
use this: if the differences are small. the squelch must close, and it must open otherwise. This
general 1dea still needs to be translated into an algorithm that can be programmed 1n a computer.

- To measure the amount of vaniation in the spectrum, we'll use a quantity which ['ll call the relative
I t We r t Z E E R O e I P rO e e r et l I I aar e e n S O variance: this 1s the variance divided by the square of the average. It's a number that indicates how
n 'much a set of measurement values are spread out, but relative with respect to their average.
P

ractically. this means that the number only depends on the signal/noise ratio, not on the absolute

strength of both signal and noise. So we'll repeatedly take one horizontal row from the waterfall
e We n te e diagram (1.e., one set of FFT output bins, one line marked in green in the diagram). and compute
the relative variance of the brightness of the pixels on that line. The results 1s shown at the right.
AL t zich d tand-al impl tati

Filter: 2.40 kHz | narrower | | wider

B squelch [Jlautonotch []noise

Audio recording | start


https://www.pa3fwm.nl/technotes/tn16f.html

PASFWM SSBguelch

if {myFFT.available{}) {

n_bins = high idy - low_idx + 1;
tor (i = low_idx; i <= high_idx; i++) {
sum += myFFT.read(i};

¥

mean = sum f (n_bins);

low idx; i <= high idx; i++) {
pow({{mean - myFFT.read(i)}, 2);

variance = sum [ {n_bins);

relvar = variance f {(mean * mean);

if (relvar > thresh) {




Tijd om te publiceren!

Ahttps://pedwj.wordpress.com/

AAlle broncode, scripts:
https://github.com/pedw|/hf90f

PE4AWJ Blog

HOME ABOUT CONTACT

QMAC HF-90 “free tune” conversion

FEBRUARY 20, 2024 PE4W.J

T had been intrigued by the QMAC HF-90 transceiver for a long time. A few
years back, I finally was able to procure one second-hand on Ebay. It was said
my unit came from the Australian Antarctic Division. I read somewhere that
some 10000 units were made, mine has a serial number in the 6000 range and
version 409 firmware. RXMP PCB revision on my unit is X.

In this post, I will explain how I converted the unit to “free tune” (vfo-style)
operation making it much more suitable for amateur use. [ have also added an
SSB squelch.

IMPORTANT NOTES — READ FIRST

The conversion described here is not a beginner’s project. No PCB or kit is
provided, and you will have to figure out several things (such as how to mount
the Teensy in the HF-90 such that it fits) on your own. The conversion means
soldering work needs to be done in the radio. Also, it is Iikely that after
performing the conversion, the unit is no longer type approved. You have been

warned.

Recent Posts

OMAC HF-90 "free

tune’ conversion

Q0-100 transpender LO

offset investigation

Remote HF Antenna Tuner build
part 2 — Considerations on the S-
match circuit and its

“match space”

Remote HF Antenna Tuner build

—partl

Phaselocking to Es'Hailsat-2 /

QO-100's upper PSK400 beacon


https://pe4wj.wordpress.com/
https://github.com/pe4wj/hf90f

E-mail van Mr. QMARImselfJ

Comment:

Halo Wouter Jan,

My old friend and colleague Keith Perry VKBQA sent me a link to your blog on HF-30 mods as he thought | would be interested.

He was right!

What a wonderful blog and sterling work done on making the HF-90 mare ham friendly.

Could you send me a pdf of the "article” as I'd love to peruse it offine?

As you say it is not a beginners project. It must have taken you many hours.

The radio was designed to have as few user settings as possible for use by aid agencies, 4WD outback types, expeditioners, emergency services and soldiers.

The intention always was to make a frequency hopping version which could command a higher price. The original HF-90 was launched in 1996 with the first unit being used by an expedition on the Kokoda Trail in Papua Mew Guinea. It can be heard in the
documentary that was made:

https-fwww youtube comfwatch?v=Af551C3L 44

By 1999 the software was ready for the hopping version and that increased sales significantly. Manufacture continued for a couple of runs beyond the sale of Q-MAC to Barrett in 2009. Barrett was bought by Motorola a year or two back.

Originally the radio was to use the TCA440 IF chip which was made by Philips and Siemens and is a better chip all round but sadly this was discentinued before HF-30 reached production. Later the TCA440 in SMD version was revived by a former ex DOR chip
manufacturer and it was my intention to use it but by then it was 2009 and other events transpired. ..

| see from your QRZ page that you have visited Western Australia.

| have been to Utrecht and Amsterdam but never to Voorburg.

| still use a couple of HF-90s. one on FT8 which works amazingly well and another for occasional expeditions.

Anyway enough rambling.

73 de VKBEMH GM4AWE Rod

Intussen goed email contact en veel achtergrond informatie
gekregenRU# G 2 I R 1IJn UinaglddyYmb&deRIA Y @ 10 LI kL
uitgerekend door zijn toenmalige XYL!




SOWTcAW ¢cqlt GIIHG qllLWCc

AVervorming in:
A DACO0800 die wordt gebruikt voor volumeregeling
A HEF4053 voor TX/RX omschakeling 42 410 |
A2 antipl)arallele diodes in 455 kHz MK de AGC is te
graag!

A Weerstanden aangepast in AGC circuit, werkt nu een et Lo
stuk beter ozt | 1T T OB0s,

1 1Foliz oL3lpaT4z e 3K3

A Display multiplex klok wordt opgepikt door audio  \ [TERYE | .l )
voortrap, dezewordt nu niet meer%ebrwkt, er komt + 152 33K
genoegd spanning uit defeensyDA (RS U LIl DBIAS LD

k3 _sla &[0uTl
ARX audio door een 2.7 kHz DSP audio FIR filter in dez, 57 OR R 4FF2 LD

Teensy zo kan ik ook het volume regelen zonder de B | ch
originele volume regelingDAC, 100T

A Audio is nuprima op een paar zachte toontjes na die
worden gemaskeerd door de bandruis

F oug-1u2

cl7ed, HscHE REE RsL
lOogyes -, 1DF![] 100R



Audio voor / na vergelijking

Omgebouwde set, audio spectrum zonder antenne aangesloten



Einde?

A Detransceiveris hier nu in gebruik vooportabel
werk op met name 80, 40 er20m

A Inmiddels van PAOM / NL199 een defecte H#0
ontvangen, oudere revisie meR aparte
sYntheS|zer chips . Deze werkt inmiddels weerna s .
aleE~? WHWEGHYKt WgqldWoDHHIJUWZ JI 2 ¢ UNIJUKKOKOLW
software behoefde wel veel aanpassingpmde
andere synthesizer teondersteunens

A Interesse vanuit het buitenland (VK), et amateur
(G1HMO) heeft de ombouw succesvol gedaan

A PCB ontwerp fombouwbeschrijvingin de maak

A Intussen toegevoegd:
A Rogerpiep
A CW IAMBICkeyeren 500 Hzaudio filter
A Geheugenkanalen
A Frequencyhopping€lW[ Eullt ' URG61 YURY ¢ qR B



