Direct Digital Synthesis (DDS)
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Figure 1-1. Simple Direct Digital Synthesizer
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Ref: Analog Devices DDS Tutorial, 1999.
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Figure 1-2. Frequency-tunable DDS System

Phase accumulator replaces the address counter
Modulus M determines the phase increment for each ref clock cycle

Ref: Analog Devices DDS Tutorial, 1999.
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Ref: Analog Devices DDS Tutorial, 1999.



Signhal Flow
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Analog low-pass anti-aliasing filter
Is needed at the output

Ref: Analog Devices DDS Tutorial, 1999.
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Oversampling can be used to reduce the quantization noise

o
= :
E‘ Amplitude
= A
w
0 Band of Interest
S R
=d Quantization Noise !
E AN = Frequency
Fsi2 Fs
o Amplitude
£ 1 EQUAL AREAS
a
£
m Band of Interest
L
g - Tatien Nefse T T T
3 E!uanuzatlmn Dise - Freau
Fsgg2 Fsgq

Figure 4.3. The Effect of Oversampling on SQR
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Ref: Analog Devices DDS Tutorial, 1999.



AD9858 DDS

Functional Block Diagram
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Hybrid synthesizers

* Integer-N and DDS synthesizers can be
combined for
— better SNR
— Finer tuning steps with wide loop BW
— Higher reference frequency
— Avoid complications of Fractional-N




EX. freg = 5 MHz; F_, = 100 — 500 MHz; N = 20 — 100
each step is 5 MHz

But: fzge can be very finely adjusted to give frequencies

between steps
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Figure 3. DDS as reference-frequency generator for a PLL.

Analog Dialogue, 39-08, Aug. 2005
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Figure 4. The ADS834 DDS generates the frequency
offset for the ADF41xx PLL.

DDS provides small incremental frequency steps between
each coarse step of the PLL.

Analog Dialogue, 39-08, Aug. 2005
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