ACORN II
SDR
RECEIVER
The Acorn II SDR Receiver is an upgraded version by Paul
Darlington m0xpd, of the earlier G0NQE-Acorrn SDR receiver.
The original design created for a Pontefract Radio Club project,
and was built by a large number of the club members in February
2011. It was a great success then, and still continues to be. The
original kit covered 2 switched sections of the 80m phone band.
The Acorn II offers a 40m receiver kit, with two options of
frequency control - Crystals (included) or External Frequency
Control using a DDS type VFO such as the m0xpd Si5351A
Arduino Shield, there are others available which should work just
as well.

The kit comes complete with all components, connectors and screen printed PCB. Again provision
has been made to add your own switchable Bandpass Filters, enabling the constructor to create a
multiband SDR receiver.

Construction
Firstly check components against the component list, if there are any missing or damaged items. Please
contact Kanga products who will replace it.
Stage 1.
Now fit C1 to C9, C25, C26, ensuring that C1 & C3 (Electrolytic type)
are mounted the correct way - Positive to the + sign on the PCB. Now
solder the following components, R1 & R2. When soldering the 5v
regulator and D2 into the places marked, make sure you observe correct
polarity. Solder into place the 2 pin Molex header. Provision has been
made to fit a power socket, as seen in the picture.
"Check your work for solder splashes or other possible mistakes"
Once you are happy that all is ok, you can now connect a 9v - 12v
regulated DC power source using the Red/Black cable supplied. With a Multimeter set to 12v, you can
switch on and test the following points for correct voltage.
Pin 14 on IC 2 & 3 should read 5v, Pin 16 on IC1 should read 5v. Pin 8 on IC4 will be between 9v - 12v
this will depend on the voltage used. If you do not get these, disconnect the power and re-check your work.
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Stage 2.
The Bandpass Filter component list below, show the highlighted
components for the 40m band. These are the parts that are
supplied with this kit.

Note: If you wish to build the 80m Band Pass Filter - C22 is
made from a 220pf and 33pf capacitor soldered in parallel
before fitting to the PCB

Bandpass filter chart.
C20

C21

160m

470pf

80m

C24

L1

L2

L3

220pf

390pf 220pf 330pf

10µH

10µH

10µh

330pf

100pf

253pf 100pf 330pf

4.7µH

4.7µH

4.7µH

40m

120pf

33pf

100pf 33pf

120pf

3.3µH

3.3µH

3.3µH (SUPPLIED)

30m

82pf

68pf

82pf

2.2µH

2.2µH

2.2µH

22pf

C22

C23

22pf

Provision has been made on the PCB to enable the onboard Band Pass filter to be
linked out with the aid of two link jumpers Jp1 & JP2.
When linked out, you can add your own Band Pass Filter made from the chart
above, also changing crystals for the correct band making the Acorn II a
multiband receiver.
Fit all the remaining resistors and
capacitors to the PCB, then fit all of the
Molex PCB connecters, these are all push
fit, take care and gently push them right in.
The crystals enclosed within the kit are 28.xxx MHz and 28.xxx
MHz; Use the frequency of your choice. SW2 is used to switch the
28.xxx MHz crystal in and out as required; the crystals give you the
centre frequency that you select; i.e. 28.xxx = 7.xxx
The crystal is soldered directly to the bottom two switch terminals
and the 3 colour lead (Red, Green & Blue) is soldered to the two middle switch
terminals and one of the top switch terminals. See photo for connection details.
Also fit the Int/Ext jumper as per the photo below.
D1, SW1 and R7 are not fitted on the PCB, they can be fitted to the front panel
of the enclosure that you mount your Acorn II into.

"When all PCB components are fitted, again check the board for solder splashes"
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When you are sure that all is correct, fit and solder the IC sockets into position. “Make sure you place
them the correct way round” i.e. Notch in socket to match the notch shown on the PCB. Now check your
work again, and if all ok connect to power supply and check voltages again.
They should be the same as before, if all ok disconnect all cables.
Stage 3.
The part numbers of the ICs are on the top of the chip, check, check and check again it is so easy to get
them wrong. DIP ICs are shipped from the factory with their leads slightly bent out. This is done to
accommodate auto insertion machines. Before we can insert them into the board or a socket, the leads need
to be straightened. Carefully bend the leads against the table until they're at a 90° angle to the body of the
IC. Now you will carefully insert the CPU into its socket. Press evenly, working from end to end, watch for
leads that miss, they can potentially bend under or over the socket.
Ensure all ICs are seated correctly, connect a 9v - 12v supply to the Acorn with a milliamp meter in the
power supply lead, and switch on. The meter should read approx. 35 - 40 ma, if it is considerably more
than this, disconnect the supply and check your work.
When you are satisfied that all is ok disconnect the supply, and you can
now fit your Acorn II into a suitable small box. Making sure you leave
enough room for further expansion i.e. multi-banding
Stage 4.
It is now time for you to decide which free SDR software to download;
the easiest one to start with is Winrad it is recommend that you start with
this excellent program,
Winrad is downloadable here: http://www.weaksignals.com/
Another easy program to use is HDSDR and is available from here: http://www.hdsdr.de/
Both run on most operating systems and are easy to use. The Winrad group quoted requires you to join.
Normally not an issue but some people may not wish to. This document is freely available and very
helpful: http://www.winrad.org/bin/Winrad_UG_1.32.pdf
For HDSDR, follow the instructions on screen.
Install the software of choice and run the program, click on start which will be at the bottom or top
depending which program you are using. Set the Lo frequency to, 7.xxx MHz, Select LSB in the program
display panel.
The bandwidth displayed on the screen will depend on the quality of your soundcard, you may be able to
see 96 KHz (+/- 48 KHz) on a modern soundcard or 48 KHz (+/- 24 KHz) on older soundcards, will
depend on what you have fitted in your PC.
The crystal supplied will allow you to see a section the 40m band. Which section will depend on the crystal
frequency supplied.
All that is left to do is plug in a stereo 3.5mm jack to jack lead, one end into the Acorn II jack and the other
into the stereo line in on your computer. Some modern Laptops don’t have line in, use the microphone
input but it must be stereo mic in; mono will not work.
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Connect a 50ohm antenna for the 40m band to the Antenna Molex connector and switch on the Acorn II
(Yellow & Black wire, though you may wish to change this to coax at a later stage) There is provision for
the Antenna to be fitted to an SMA Connector (not supplied). You may wish to do this also at a later date,
but for the time being we will use the Molex Connector. Also that the RED Jumper is in the "INT"
Position. If all is well you should see CW or SSB signals on the Waterfall screen, click on a signal and you
should hear a CW/LSB signal if it’s on the wrong sideband swap I and Q channels in the options menu.
If you need more information on using any of the free software particularly Winrad look at the forum http://tech.groups.yahoo.com/group/newwinrad/
Note: VR1 is there to adjust for better image rejection, you may find you may not need to adjust,
depending which software you use.
For further information on SDR Radio, then it is advised that you join the Soft rock Group:
http://groups.yahoo.com/group/softrock40/
Please note:
This kit is not supported through the Softrock group, or Tony Park KB9YIG - http://fivedash.com/

NOTES

You must ensure your Acorn II SDR is working properly before you go on to
the following stage.
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PLEASE NOTE: The Acorn II has been tested with the Si5351A Arduino Shield. There are plenty of
other versions of a DDS Type VFO that would work just as well.
Stage 5. Using External Signal Source:
Firstly, decide which method of input you are going to use on the Acorn II.
You have two choices as shown in the photo, SMA (not supplied) and 2 pin Molex connector (already
fitted). For this stage we will be using the Molex connector, but it is exactly the same process for the SMA
connector if you wish to fit one at a later date.
You now need to prepare your Arduino & m0xpd Si5351A shield so as to work
with the Acorn II. Download the Arduino sketch from
http://m0xpd.blogspot.co.uk/ and load into your UNO/Mega 2560.
Make a lead for which ever connection you decide on, and connect the DDS
VFO of your choice, here we are using the m0xpd Si5351A shield. Switch on
the Shield and setup for the frequency of the crystal you have installed on the
switch.

Ensure the Int/Ext Jumper is in the "EXT" position, place SW2 also in
the "EXT" position.
Now switch on the Acorn II and you should start to see CW or SSB
signals appear in the waterfall.

You should now be able to switch between the Int & Ext positions
and see the same signals. Don't forget to ensure the INT/EXT
Jumper is in the correct position when you do this.
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Component
X

Part

Type

R1
R2
R3
R4
R5
R6
R7
R8
R9
VR1

1KΩ
1KΩ
5.6KΩ
8.25KΩ
330Ω
47KΩ
1KΩ
10KΩ
10KΩ
5KΩ

C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26

100µF 16v
100nF
10µF 16v
100nF
100nF
100nF
100nF
100nF
100nF
22nF
22nF
22nF
22nF
330pF
330pF
220nF
220nF
33pF
33pF
120pF
33pF
100pF
33pF
120pF
100nF
100nF

Listing
Marking
Brown, Black, Red, Gold
Brown, Black, Red, Gold
Green, Blue, Red, Gold
Grey, Red, green, Brown
Orange, Orange, Brown, Gold
Yellow, Violet, Orange, Gold
Brown, Black, Red, Gold
Brown, Black, Orange, Gold
Brown, Black, Orange, Gold
25 Turn Trim pot
100µF 16v
104
10µF 16v
104
104
104
104
104
104
22n J
22n J
22n J
22n J
331
331
224
224
33
33
121
33
101
33
121
104
104

Notes

Fitted off PCB

Blue
Observe Polarity
Multilayer
Observe Polarity
Multilayer
Multilayer
Multilayer
Multilayer
Multilayer
Multilayer
Polyester
Polyester
Polyester
Polyester
Disc Ceramic
Disc Ceramic
Multilayer
Multilayer
Disc Ceramic
Disc Ceramic
Disc Ceramic
Disc Ceramic
Disc Ceramic
Disc Ceramic
Disc Ceramic
Multilayer
Multilayer
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Components
X

Part

Type

IC1
IC2
IC3
IC4
IC5
L1-3
D1
D2
X1
X2

74HC74
74HC4052
7805
NE5532
74HC04
3.3µH
Red 5mm LED
1N4148
28.xxx
28.xxx

Cont….
Marking

Notes

74ALS74 may be supplied

Green maybe supplied

Depending on Freq
available

28.xxx MHz
28.xxx MHz

Note Pin 1
Note Pin 1
Observe Polarity
Note Pin 1
Note Pin 1
Fixed Inductor
Fitted off the PCB
Observe polarity
7.015 MHz
7.xxx MHz

Misc.
Parts
3 x 3 Pin Header
5 x 2 pin Molex Header
2 x 3 Pin Molex Header
3 x Jumpers
1 x 8 Pin DIL Socket
2 x 14 Pin DIL Socket
1 x 16 Pin DIL Socket
1 x Red/Black Cable
1 x Yellow/Black Cable
1 x Red/Blue/Black Cable
1 x Red/Green/Blue
1 x SPST Switch
1 x DPDT Switch
1 x Phono PCB Socket
1 x PCB Stereo Socket 3.5mm
Acorn II PCB

Power Supply
Antenna
Audio
Crystal/External

Blue/Black maybe supplied

Fit off PCB
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