
 

 
 

EXECUTIVE COMMITTEE: harc@harc.org.za 
                                                                              

Chairman         Keith Lowes, ZS5WFD      082 685-6666 
Vice Chairman              Laurie Deveraux, ZS5DL              031 709-1598 
Secretary            Peter Leonard, ZS5PL         076 510-7855 
Treasurer            Kimmy Wright, ZS5KIM                              079 884-3698  
        Justin Wright, ZS5JW     083 663-3551 
        Peter Dormehl, ZS5HF     084 402-1107        
Youth & YL Activities/ Club Data Base/   Sean Pritchard, ZS5X       073 309-1301 

Contest Manager/QSL Manager 
/ Club House        
 
Awards, Constitution Matters,     Whole Committee        committee@harc.org.za 
                       

Non Committee Co-ordinator Profiles 

 
Portfolios:   Name:  Call sign:                               Phone: 

 
Repeaters   Bradley Glen ZS5BG  repeaters@harc.org.za  0829943331 
Assisting Repeaters-  Andy Coetzee ZS5CEY    0824449047 
Repeaters-APRS   Shaun Rudling ZR5S    0826761488 
Website & Email Infrastructure                        Brad Phillips ZS5Z webmaster@harc.org.za  0317633754 
Hotline Editor & Assisting DSTAR/DMR Tony Mayall ZS5GR hotline@harc.org.za  0733564758 
Assisting Clubhouse & Meetings                                    Derek   ZS5DM    0317673719 
RAE & HF assessors for RAE  Dave Holiday ZS5HN    0824969419 
                    “   Rob Marshall ZS5ROB   0829310970 
                    “   Max Rossi ZS5MAX   0721585018 
      

HARC Repeater Information 
 
VHF  Kloof     145.625 MHz (Rptr Tx) & 145.025MHz (Rptr Rx) 88.5Hz CTCSS access tone 
              Now equipped with an Allstar board, linking up with two repeaters in PMB, and Echolink   
 145.7625 MHz  New installation now running on Mount Mariah, in testing phase New* 
 
HAMNET VHF          145.700 MHz (Rptr Tx) Temporary Used for events. High Site? 
                                                                                                                                                                                                                                                                    
NATURN UHF   Ridge Road    Ch 3   439.025 MHz (Rptr Tx) & 431.425MHz (Rptr Rx)    -o/s at present* 
 
VHF Beacon: 144.420Mhz, 20W, 6-Element Quad, Pointing to JHB Div6, QTH of ZS5KT: KG50ME  
                            
APRS:     144.800 MHz, ZS0PMB-7 is the Durban-Bluff based Digipeater-Maintained by Shaun ZR5S  
DSTAR: Alverstone VHF D-STAR Repeater  ZS0PMB C 145.575 MHz -0.6mhz split - Maintained by Shaun ZR5S & Andy ZS5CEY 
 
DMR:  Kloof UHF Repeater   –    438.200 Mhz (Rptr Tx) -7.6 mhz Split  
           ZS5SAM UHF Repeater-  438.250 Mhz – Durban City coverage 
           Also chat on DMR 432.500 & 432.525 Simplex 
 
Also........6m X-Band to MARC linked repeaters at Hilton on 50.550MHz FM simplex 88.5Hz tone. Vertical antenna polarization.  

Highway Hotline June 2019 

 2013 



 
DMR:  Pietermaritzburg (Windy Ridge)  – 438.225 Mhz (Rptr Tx) – 7.6 mhz Split 
           Pietermaritzburg Mountain Rise  – 438.300 Mhz New** 
 
_______________________________________________________________________________________________________ 

BITS AND BOBS 
 
HARC Banking Details: Payments  can be made directly to the Nedbank Pinetown Bank account  # 2004975946, a transmission 
account, code # 198765, Swift Code: NEDSZAJJ, a copy of the deposit slip must however be sent to the Treasurer P.O. Box 77 
New Germany 3620 or scanned / info emailed to admin@harc.org.za. Direct payments to the Treasurer, cheques may be sent to 
P.O. Box 77 New Germany 3620.  
_______________________________________________________________________________________________________ 

BULLETIN PRESENTERS 

 
June 2019 
 

2
nd
           Brian  ZS5BR   082 823-6780    16

th
     Sean   ZS5X   0733091301 

 
9
th
            Rob   ZS5ROB  082 931-0970  23

rd
     Keith ZS5WFD   082 685-6666 

 
 
The readers will be contacted if there are any changes. 
 
Folks-We needs more folk to assist with the Sunday bulletin reading, the more there are, the less often one has to be available to 
read! 
_______________________________________________________________________________________________________ 

BIRTHDAY BOOK 
 

June  2019 
 
  

02-Jun ZS5TA      Tarryn Holliday   
08-Jun ZS5DCF   Deon   Fraser    
13-Jun ZS5RG     Ron Gillespie    
16-Jun ZS5ND      Neil Van Staaden  
27-Jun ZS5AVS    Alan  Smith   
30-Jun ZS5GB      John  Ashworth    
30-Jun ZS5VAL     Valerie  Wagner     
  
 
The Chairman, Committee and all the members of the Highway Amateur Radio Club join together in wishing you all a very HAPPY 
BIRTHDAY 

_____________________________________________________________________________________________________ 
Calender Events 

June  2019 
 

2  Sunday    Footprints Festival, Morgans Bay (3 to 5) 
5  Wednesday World Environment Day 
7  Friday World Oceans Day 
8  Saturday SARL VHF/UHF QSO Contest; World Oceans Day 
9  Sunday    Pentecost; Comrades Marathon; Hammies Sprint  
11 Tuesday SARL Council Skype Meeting 

14  Friday     Provincial schools close 
15 Saturday SARL Youth Sprint 
16 Sonday   Youth Day; Fathers Day 
17 Monday   Public Holiday; World QRP Day; Closing Date for  Hammies log sheets 
18 Tuesday  ; Highway ARC Monthly Meeting 
20 Thursday SARL Top Band QSO Contest 
21  Friday Winter Solstice ; Ham Radio 2019 in Friedrichshafen; SARL Top Band QSO Contest; Knysna Oyster Festival (21 to 30) 
22 Saturday Ham Radio 2019 in Friedrichshafen; SARL Top Band QSO Contest; ARRL Field Day; Closing Date Youth Sprint log 

sheets 
23 Sunday Ham Radio 2019 in Friedrichshafen; SARL Top Band QSO Contest; ARRL Field Day 
24 Monday Closing Date for July Radio ZS; SARL Top Band QSO Contest 
26 Wednesday Innibos Festival, Nelspruit (26 to 29) 
28 Friday Kirkwood Wilds Festival (28 tot 30) 
29 Saturday HARC Swap Shop 
30 Sunday International Asteroid  Day; End of SARL Financial Year 
_______________________________________________________________________________________________________ 
HOTLINE NEWSLETTER 

 

Articles are always sought. Anybody having something interesting for the magazine, please e-mail it to me or snail mail it, thanks-
Ed(Tony ZS5GR) 
________________________________________________________________________________________________________ 



DMR Mototrbo News: - The homebrew Brandmeister DMR Repeater constructed by Andy ZS5CEY is in the PMB area on 
438.300Mhz tx, & rx 430.700Mh 
________________________________________________________________________________________________________ 
 
New Article:   New micro fabrication processes shrink transistors-Elektor 
 

Researchers from MIT and the University of Colorado have fabricated a 3-D transistor that’s less than half the size of today’s 
smallest commercial devices. The novel microfabrication process they developed allows them to modify semiconductor material 
atom by atom. 

In a paper presented at this week’s IEEE International Electron Devices 
Meeting, the researchers describe how a recently invented chemical-
etching technique, called thermal atomic level etching (thermal ALE), 
can be modified to enable precision manipulation of semiconductor 
materials at the atomic level. Using this technique, they were able to 
fabricate 3-D transistors as narrow as 2.5 nm that outperform their 
existing commercial counterparts. 

Similar atomic-level etching techniques are already in use today but the 
new process is more precise and yields higher-quality transistors. It 
employs a common microfabrication tool already in use for depositing 
atomic layers on materials, meaning the technique can be easily 
incorporated into existing fabrication processes. The process will allow a 
higher density of transistors on a computer chip with improved electrical 
characteristics. 

Microfabrication uses deposition (growing film on a substrate) and etching (engraving patterns on the surface) to form transistors. 
The substrate surface is exposed to light using photomasks to define the outline and structure the transistor. The material exposed 
to light is then etched away while the pattern under the photomask remains. 

These state-of-the-art microfabrication techniques are known as atomic layer deposition (ALD) and atomic layer etching (ALE). In 
ALD, two chemicals are deposited onto the substrate surface and react with one another in a vacuum reactor to form a film of 
desired thickness, one atomic layer at a time. 

Traditional ALE techniques use plasma with highly energetic ions to strip away individual atoms on the material’s surface. This 
process causes some degree of surface damage and exposes the material to air, where oxidization causes additional defects and 
degrades transistor performance. 

The University of Colorado’s thermal ALE process closely resembles ALD and relies on a chemical reaction called ‘ligand 
exchange’. In this process, an ion in one compound called a ligand — which binds to metal atoms — gets replaced by a ligand in a 
different compound. When the chemicals are purged the reaction causes the replacement ligands to strip away individual atoms 
from the surface. So far this technique had only been used to etch oxides. 

The researchers were able to modify thermal ALE to work on a semiconductor material, using the same reactor used for ALD. They 
used an alloyed semiconductor material, called indium gallium arsenide (or InGaAs) which is increasingly gaining favour as a 
faster, more efficient alternative to silicon for chip fabrication. 

The researchers exposed the material to hydrogen fluoride — the compound used for the original thermal ALE process — to form 
an atomic layer of metal fluoride on the surface. Then, they poured in an organic compound called dimethylaluminum chloride 
(DMAC). The ligand-exchange process occurs on the metal fluoride layer. When the DMAC is purged, individual atoms are 
removed. 

This technique is repeated over hundreds of cycles. In a separate reactor, the transistor’s gate terminal is deposited. Researchers 
are able to skim away 0.02 nm slices from the material’s surface, giving super high accuracy and allowing careful control of the 
process. The process is similar to ALD, so thermal ALE can be integrated into the same reactor working on deposition, making it 
compatible with existing industrial methods. 

The technique has been used to fabricate FinFETs devices. Their space-saving vertical fin configuration allows anywhere from 7 to 
30 billion transistors to be squeezed onto a single chip. As of this year, Apple, Qualcomm, and other tech companies are using 7 
nm FinFETs. 

Most of the researchers’ FinFETs are less than 5 nm wide — a desired threshold across industry — and roughly 220 nm high. The 
fabrication technique also limits defects produced by exposure to oxygen that would otherwise degrade transistor characteristics. 
The resulting transistor transconductance is about 60 percent better than traditional FinFETs and offers lower operational power 
consumption. 

Source: MIT News 
 



Nuts and Volts: MAKING A MODERN RADIO    
 

 
 

 
A LOOK AT HOW DIGITAL TECHNIQUES HAVE CHANGED AND IMPROVED ANALOG RADIOS. 

Design and construction of a basic analog radio has changed drastically over the years. Radio architecture has evolved from multi-
tube designs, to transistors, to integrated circuits, and now, today, to a single chip. 

While the rest of the electronics world has gone digital, broadcast radio is still mostly analog. AM, FM, and shortwave (SW) 
broadcasts are analog, and there are few amongst us that do not listen to one or more of them. That is why there are still hundreds 
of millions of analog radios still made each year for automobiles, bedside clock radios, portables, high-end stereo systems, and 
others. 

With its enormous population, China is now the largest market for analog radios, but there are still millions sold here in the US. 
 
RADIO BASICS 

Any radio needs two main things: sensitivity and selectivity. Sensitivity means the radio’s ability to receive very small signals and 
extract the voice, music, or data. Receivers are sensitive because of the gain they provide. Usually, multiple amplifiers are used to 
allow microvolt level signals to produce full output. The signals are usually amplified before demodulation and after demodulation. 

As for selectivity, a radio must be able to be tuned to the desired station, and it must be able to distinguish one signal from another. 
A radio’s tuner is just a variable filter that will let the desired signal through, and reject others nearby in frequency. In crowded urban 
areas with many stations, this is especially critical when most broadcast stations are running many kilowatts of power and can 
easily encroach on one another. Older inductor-capacitor (LC) filters did a fair job, but more recent crystal or ceramic resonator 
filters are superior. Today, modern digital signal processing (DSP) filters do an even better job. 

RADIO CIRCUITS 

Most radios evolved from a basic design referred to as a superheterodyne. This type of radio converts the incoming signal down in 
frequency, usually to a lower frequency called the intermediate frequency (or IF). This is done to simplify tuning and provide good 
fixed frequency selectivity; refer to Figure 1. The basic design includes an RF amplifier after the antenna to amplify the small signal 
received. Some cheap receivers omitted this stage. The signal then goes to the mixer stage that does the down conversion to IF. It 
does this by heterodyning the incoming signal with a higher frequency local oscillator (LO) signal. 

HETERODYNING 

Heterodyning is a radio signal processing technique invented in 1901 by Canadian inventor-engineer Reginald Fessenden, in which 
new frequencies are created by combining or mixing two frequencies. Heterodyning is useful for frequency shifting signals into a 
new frequency range, and is also involved in the processes of modulation and demodulation. The two frequencies are combined in 
a nonlinear signal-processing device such as a vacuum tube, transistor, or diode, usually called a mixer. In the most common 
application, two signals at frequencies f1 and f2 are mixed, creating two new signals, one at the sum f1 + f2 of the two frequencies, 
and the other at the difference f1 − f2. These new frequencies are called heterodynes. Typically only one of the new frequencies is 
desired, and the other signal is filtered out of the output of the mixer. Heterodynes are closely related to the phenomenon of "beats" 
in music.  -Courtesy Wikipedia 



 

FIGURE 1. Block diagram of a basic superheterodyne radio showing the mixer that down-converts the signal to a low intermediate 
frequency before demodulation. 

The mixer produces the sum and difference signals. The difference signal is usually selected as the IF. 

For example, assume the signal is on 98.7 MHz. The mixer combines this with a 109.4 MHz LO signal to generate the sum of 208.1 
MHz and the difference of 10.7 MHz. The sum signal is filtered out and the difference is the IF. The 10.7 MHz signal still has all the 
original modulation on it. That IF signal is then amplified, and selective filters make sure that signals outside the band are rejected. 

After some IF amplification and filtering, the signal goes to a detector or demodulator where the modulation is removed. Therefore, 
the originally transmitted voice or music is recovered. It is then amplified in an audio amplifier and applied to a speaker or some 
headphones. 

Superhet radios were typically built using five or six tubes or transistors plus loads of discrete resistors, capacitors, and diodes. 
Integrated circuits came along and reduced the component count somewhat to three or four ICs, but many discretes were still used. 
The large number of discrete components usually results from the complexity of implementing a multiband (AM/FM/SW) receiver 
that is also tunable over a wide frequency range. There was no way to simplify this beyond a certain point. The form of construction 
has kept even the basics of radios complex to manufacture. 

THE DIGITAL RADIO 

Many units today are what we call software-defined radios (SDR). These radios use a mix of analog and digital techniques to allow 
almost full integration of most radio functions — including tuning — inside a few ICs. The SDR still uses an RF amplifier to boost 
the signal level and a mixer to down-convert the signal to a lower IF. Then, however, an analog-to-digital converter (ADC) digitizes 
the signal into binary words that are then sent to a block of digital signal processing (DSP) circuitry that performs the filtering for 
selectivity and the demodulation. The recovered signal in digital form is then sent to a digital-to-analog converter (DAC) where the 
original analog voice or music is recovered. The analog DAC output is then amplified as usual before going to the speaker. 

As for tuning, this is usually accomplished with a frequency synthesizer. This is a mixed-signal (analog and digital) circuit called a 
phase-locked loop (PLL) that generates the LO signal for the mixers in frequency step increments, rather than a continuously 
variable frequency. 

The SDR architecture greatly reduces the number of components needed to implement the radio. In addition, it also significantly 
improves the receiver selectivity over any analog design. 

 

Next  Issue cont/- A SINGLE CHIP RADIO 

 

 
______________________________________________________________________________________________________ 
 
 

 



HIGHWAY AMATEUR RADIO CLUB INFORMATION

MEETINGS 

The Club currently holds its monthly meetings at the 
traffic circle on Campbell Road, on the 3rd Tuesday of the month, starting at 19h00 for 19h30. Refreshments are available at 
prices.  
Swap Shop held on last Saturday of month 
Road, starting at 10h30. Talk-in facilities on the Rep

The Committee holds its meetings on the second 

BULLETINS 
The Club’s weekly bulletin is broadcast every Sunday morning at 07h45 on the Highway repeater
The KZN Hamnet bulletin can be heard on the HARC repeater (145.625Mhz) every Sunday morning at 07h00 . 

The S.A.R.L weekly bulletin (in English) is relayed onto the Durban repeater

AMATEUR RADIO NETS.  
The Kwa-Zulu/Natal Net, of long-standing starts at 06h00 on a frequency of 7.055 MHz. in winter and 3.650Mhz. in summer and 
continues until 07h40. Colin ZS5CF hosts the net from 06h00 & Gary Potgiete

Interest Group nets are conducted in the evenings. They are:

Mondays 19h30     AR and WIA Newsline, by Justin ZS5KT
Tuesdays 19h30 DMR-ZA Net ; 18h30 
Wednesdays 19h30 Hamnet Indaba hosted by Keith/ZS5WFD on the l
  other Wednesdays
Thursdays 19h30 Technical  net – Alternatively by Colin
Fridays  19h30 Ladies Net, hosted by Val/
Saturdays Vacant -Remember the World DMR Net
Sundays       06h00     See AMATEUR RADIO NETS 
Sundays  07h45 HARC Sunday Bulletin
 
The SARL Presidents Net can be heard on the evening on Sundays 
scheduled by Hans/ZS6AKV. Licensed Amateur Radio Operators are invited to join in.
 
HIGHWAY HOTLINE NEWSLETTER. 

This newsletter is published every month and distributed by email
Mayall/ZS5GR Telephone (031) 708-3078, Cell 073
Dilkoosh Road, Northdene, 4093. 

INTERNET WEB SITE ADDRESSES. 
SOUTH AFRICAN RADIO LEAGUE :  http://www.sarl.org.za
HIGHWAY AMATEUR RADIO CLUB.  http://www.harc.org.za
E-MAIL  ADDRESS OF THE CLUB.  harc@harc.org.za

HARC Facebook page: https://www.facebook.com/groups/298581387576/
 
APRS An APRS digi ZS0PMB-7 operates in the Durban area on 144.800Mhz from the Bluff. T

from MARC. Mobile AND Base stations should use WIDE3
should be at about 1min intervals, while home stations should be set at 20min.
 
VISITORS ARE ALWAYS WELCOME TO ATTEND ALL 

IGHWAY AMATEUR RADIO CLUB INFORMATION 

holds its monthly meetings at the New Germany Sports Club, 2 Harvey Road, New 
on the 3rd Tuesday of the month, starting at 19h00 for 19h30. Refreshments are available at 

 at the New Germany Nature Reserve, access from G
in facilities on the Repeater frequency (145.625Mhz) 

second Tuesday of every month starting at 18h00. 

every Sunday morning at 07h45 on the Highway repeater(145.625Mhz
bulletin can be heard on the HARC repeater (145.625Mhz) every Sunday morning at 07h00 . 

weekly bulletin (in English) is relayed onto the Durban repeater (145.650Mhz) at 08h30 on a Sunday morning.

standing starts at 06h00 on a frequency of 7.055 MHz. in winter and 3.650Mhz. in summer and 
continues until 07h40. Colin ZS5CF hosts the net from 06h00 & Gary Potgieter (ZS5NK)-takes over later on.

are conducted in the evenings. They are:-  

AR and WIA Newsline, by Justin ZS5KT; 4 Meter net (70.200 MHZ FM)  20H20
18h30 -19h30:  6 Meter net (50.200 MHZ SSB)  20H00  -21H00
hosted by Keith/ZS5WFD on the last Wednesday of Month 

other Wednesdays                                                                                                            
Alternatively by Colin/ZS5CF & John/ZS5JF 

Ladies Net, hosted by Val/ZS5VAL 
World DMR Net at 18h00 local on TG91 

AMATEUR RADIO NETS just above 
HARC Sunday Bulletin 

can be heard on the evening on Sundays on the 145.650MHz repeater 
ZS6AKV. Licensed Amateur Radio Operators are invited to join in. 

This newsletter is published every month and distributed by email and available on the H.A.R.C Webs
Cell 073 3564-758  Email address is hotline@harc.org.za

http://www.sarl.org.za 
http://www.harc.org.za  The Webmaster is Brad Phillips (ZS5Z).
arc@harc.org.za 

https://www.facebook.com/groups/298581387576/ 

7 operates in the Durban area on 144.800Mhz from the Bluff. The digi is maintained by Shaun/

Mobile AND Base stations should use WIDE3-3 or WIDE1-1,WIDE2-2 for their Beacon pat
should be at about 1min intervals, while home stations should be set at 20min. 

VISITORS ARE ALWAYS WELCOME TO ATTEND ALL OUR FUNCTIONS.  

 

New Germany 3620, just past the 
on the 3rd Tuesday of the month, starting at 19h00 for 19h30. Refreshments are available at club 

New Germany Nature Reserve, access from Gilbert Drive off Mountain Ridge 

145.625Mhz).  
bulletin can be heard on the HARC repeater (145.625Mhz) every Sunday morning at 07h00 .  

at 08h30 on a Sunday morning. 

standing starts at 06h00 on a frequency of 7.055 MHz. in winter and 3.650Mhz. in summer and 
takes over later on. 

70.200 MHZ FM)  20H20 
21H00 

ast Wednesday of Month –Weekly informal net on all   
                                                                                                             

whenever the Intecnet is 

the H.A.R.C Website.  The editor is Tony 
hotline@harc.org.za, and physical address is 71 

The Webmaster is Brad Phillips (ZS5Z). 

he digi is maintained by Shaun/ZR5S 

2 for their Beacon path. Mobile beacon rates 


