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and build something
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George Zafiropoulos KJ6VU

• Licensed in 1972

• Repeater building, QRP, 

microcontrollers, antenna building, 

portable operating

• Sierra Radio repeater controllers

• PackTenna portable antennas

• Ham Radio Workbench podcast

• My station:  K3, Flex-6400, KX2
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Stuff We Do…

• Jeremy KF7IJZ & George KJ6VU

• Technically oriented topics

• Build projects

• Product reviews and advice

• Guest interviews

• General BS about radio & tech
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Stuff We Do…

• Over 100 hours of content

• Web site  www.hamradioworkbench.com

• DMR Talk Group 31075

• Facebook page HamRadioWorkbench

• Twitter @hamworkbench



Your
Bench
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What is a workbench?

• A workbench is a happy place

• A place where you can make things with your own hands

• It’s a place where you can learn something new

• It’s a place to make something useful
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Or… A Portable Workbench !
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Or… a VERY Portable Workbench
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My Workbench
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Hand Tools
2

• Screwdrivers

• Nut Drivers

• Needle nose

• Wire cutters

• Pliers

• Wrench

• Tape

• Xacto knife
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Soldering Irons

Hakko FX888D  $100 Hakko FX951  $250

Weller

Soldering 

Station
• Soldering station

• Not a pencil

• Temperature adjustment

2
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Your Next 

Christmas Present

Hakko FR301

Desoldering tool

54
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Digital Multi Meter

• Good enough $20 • Fluke DMM $160
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Bench DMM – Siglent

SDM3045  $380

• Real 4½ digit (60000 count) readings resolution

• Up to 150 rdgs/s measurement speed

• True-RMS AC Voltage and AC Current measuring

• 1 Gb NAND flash size, Mass storage configuration files and data files

• Built-in cold terminal compensation for thermocouple

• With easy, convenient and flexible PC software: EasyDDM

4 
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Low Current 

Bench Power Supply

B+K 1601  $60 on Ebay

• 0-30 VDC

• 0-2 A

• Over current protection

3



Ham Radio

Low Current 

Bench Power Supply

No Name on Ebay

• 0-30 VDC

• 0-5 A

• $80

Siglent SPD-3303C DC 
Dual output
0-30V   3 Amp
$240
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High Current 

12v Bench Supply

Tekpower $99

• 13.8v

• 30 Amps

• Frequency shift

• PowerPole connectors

Powerwerx $160

• 13.8v

• 30 Amps

• Digital voltage & current meters

3
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Handy DC Power Meters

West Mountain Radio

PwrCheck

$200

No Name brand on Ebay

0-60 Volts  0-100 Amps

Must add PowerPoles

$10
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Oscilloscopes

Rigol Z1054  $350

• 4 Channels

• 50 MHz Bandwidth – hackable to 100 MHz

• UltraVision: Deeper memory 12 Mpts

• 7'' screen WVGA(800X480) TFT

• USB HOST, USB DEVICE, LAN, Aux

5&6
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Oscilloscopes

Digilent Analog Discovery

• USB Connected Instrument

• 2 Channel oscilloscope

• 2 Waveform generators

• Power supply

• Data logger

• Logic analyzer

• Pattern analyzer

• Switch I/O control panel

• Network analyzer

• Spectrum analyzer

$339  $239 !

41
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Waveforms – PC / Mac / Linux Software
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RF Dummy Load

• 1,500 watts

• Air cooled

• 0-650 MHz

• $79  (DX Engineering)

• 25 watts

• Air cooled

• VHF/UHF

• $15  (Ebay)
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RF Watt Meter – Bird 43
• > $400 new !!!

• Used:  $100-$250

• Slugs $30-$100

• Slugs 10 mW to 5 kW

• VLF – 2 GHZ
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Sampler

• Scopes

• Spectrum analyzer

• Frequency counters
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RF Watt Meter – Comet / Diamond / etc.

• 1.8 – 160 MHz

• 140 - 525 MHz 

• PEP / Average SWR

• 200 Watts

• $180
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Parts
14

The Usual Suspects Other Important Sources



Build
Projects
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Build Projects

• K6BEZ Antenna analyzer

• PowerPole power strip

• QRP dummy load

• QRP “smarty load”

• Remote coax switch

• 12 VDC Power monitor

& Low Voltage Disconnect
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Remote Coax Switch

• 1 pole / 4 position switch

• Latching relays

• Control ports

– Pushbuttons

– USB

– RS485

– Wireless

• Runs on 12 VDC

• All through hole parts
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Block Diagram

PIC 

Microcontroller
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Simple Computer Control

//RY1 Selects port 1

//RY2 Selects port 2

Etc…

//ALL Forces all on or off

User selectable

//STATE  Responds with RY state

Dumb terminal

putty

FTDI 

Cable
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RS485

• Defines the physical signaling layer

• Half duplex

• Multi-drop network

• 1000’s of feet

MASTER
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802.15.4 Mesh Radio

• 802.15.4 Physical layer and MAC

• 2.4 GHz

• 1mW to 63mW

• UART in/out

• Easily covers a typical home / lot

• One end in the shack one at the antennas
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Ordering Boards – www.seeedstudio.com

Upload files

Enter size

Quantity

Thickness

Color

Buy !
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Firmware Development – C or Basic
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Testing – Insertion loss < 0.1db at 30 MHz
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Testing – Isolation >64db Below 30 MHz
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Project Web Page

cv

cv
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Firmware

'  Ham Radio Workbench Podcast 4 Port Coax Relay Board

'  Open source firmware Rev 1.0

'-----[ Set configuration parameters ]---------------------------------

Device = 18f4620

Clock = 40   

Config osc = hspll ' Set clock mode to 4x PLL

#option WDTEN = on 

#option usart_brgh = TRUE                                                                 

#option usart_brg16 = TRUE

#option RX_BUFFER_SIZE = 11     ' Set serial port rx buffer size  (multiple of 2)

'-----[ Include subroutine libraries ]---------------------------------

Include "USART.bas"              ' UART subroutines

Include "ISRRX.bas"              ' Interrupt driven serial subroutines

Include "STRING.bas"             ' String manipulation subroutines

Include "ADC.bas"                ' A/D converter subroutines

Include "hs_convert.bas"         ' Number conversion subroutines

Include "eeprom.bas"             ' Include EE PROM subroutines

Include "hs_utils.bas"

'============================================================================

'=====[  Physical IO pin assignments  ]======================================

'============================================================================

Public Dim status_led As PORTC.0

Public Dim sys_voltage As PORTA.0

Public Dim button1     As PORTA.1

Public Dim button2     As PORTA.2

Public Dim button3     As PORTA.3
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PowerPole Power Strip

• 1 Input

• 4 Fused outputs

• Blown fuse LED indicators

• Good / bad input polarity 

indicators
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12 VDC Power Monitor & Low Voltage Disconnect

• 2 DC Inputs

• 1 DC Output

• OLED or LCD display

• 25A Current capacity

• Latching power relay

• Current Sensor

• 2oz Copper Traces

• Arduino Pro Micro

• Hackable platform
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PackTenna HF Portable Antennas
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PackTenna VHF Portable Antennas
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PackTenna VHF Portable Antennas
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PackTenna VHF Portable Antennas




