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After reading the article on Dead 
Simple Radio IF Alignment with 
DDS in the September 2017 issue 
(siliconchip.com.au/Article/10799), it 
occurred to me that it would be pos-
sible to build it and still retain all the 
functions of the DDS Signal Genera-
tor that it was based on (April 2017; 
siliconchip.com.au/Article/10616).

Essentially, the only differences 
between the two circuits are the way 
that the output of the DDS module is 
coupled to the output connector, and 

Combining DDS and IF alignment circuits
how the incoming signal is routed to 
the Micromite's pins.

So by adding a 3PDT or 4PDT 
switch, we can keep all the compo-
nents needed for both functions and 
switch between them.

There isn't much more to it than 
that; in the positions marked "IF", 
the IF alignment components are in-
circuit, including the 10kW series 
resistor to the signal output and the 
4.7MW/1MW feedback divider. In 
the positions marked "GEN", those 

components are switched out, and 
the low-impedance generator output 
is connected instead, along with the 
direct feedback connection for trig-
gering.

Note that the SIGNAL X0.1 output, 
which was only used in the DDS Sig-
nal Generator project, is always con-
nected to the 10:1 output divider so it 
can be used the same way regardless 
of the position of switch S1.
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fed to the inverting input of IC2 via a 
30kW resistor. The gain of IC2 is set to 
-1 due to the use of two 30kW feedback 
resistors, with a 15kW resistor tying pin 
1 to ground, so that the inputs have the 
same source impedance. As IC2’s gain 
is below five, it is an OPA452, which 
is internally compensated for stability 
at a gain of 1 or higher.

The output and protection arrange-
ment is the same for IC2 as for IC1, with 
the inverted signal going to CON3. Op 
amps IC1 and IC2 have a low distor-
tion figure of around 0.0008% and 
high gain bandwidth and slew rate 
figures. So despite the high output 
signal swing capability, the circuit’s 
bandwidth is still well over 20kHz (the 

-3dB point is around 40kHz).
Power comes from a ~20VA 25-0-25 

mains transformer (T1) with a 100nF 
capacitor across its primary for EMI 
suppression. This has a 220kW high-
voltage bleeder resistor across it.

The secondary windings of T1 are 
connected to a bridge rectifier formed 
from 1A diodes D1-D4, via a pair of 
10W stopper resistors which help to 
filter the bridge output and reduce 
switching spikes. Switching spikes 
are also attenuated by having 47nF 
capacitors connected across each of 
D1-D4.

The DC voltages from the rectifier 
are filtered by 470µF capacitors with 
paralleled 1µF capacitors for lower 

ESR at higher frequencies. These 
unfiltered rails then go to ‘capacitor 
multiplier’ stages built around NPN 
transistor Q1 and PNP transistor Q2.

These provide effective ripple and 
noise filtering without many losses, 
as the gain of the transistors increases 
the effectiveness of the filter capaci-
tors. Zener diodes between 0V and 
the bases of these transistors also 
limit the output voltages to around 
±37V, protecting IC1 & IC2 and pro-
viding some limited regulation of 
these rails.

Ideally, IC1, IC2, Q1 and Q2 should 
be fitted with small flag heatsinks.
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