DDS KIT (Direct Digital Synthesizer)

Features

Outputs the maximum 17.5 MHz (at DDS clock 70MHz) through the LSI for DDS which was newly developed by Wellpine Co.Ltd.
Maximum resolution capacity is clock 67.108864MHz (2’26Jz) and at the time of input, 1Hz step. It will be highly difficult to do by PLL. 16MHz crystal is attached to this kit for evaluation, and its minimum resolution capacity is around 0.2384Hz.

Output frequency setting is equivalent to both parallel and serial. It enables stand-alone operation by on-board dip switch and the control by AKI80, a PC micro-computer, and regular computer.

Switching frequency speed is very high, less than 10 seconds, compared with a regular PLL system.

Output frequency form is D/A converter composition capable of 10bit resolution, which enables to use from audio to a high frequency boundary. Especially, it can get a clear sign frequency in a low frequency boundary.

DDS contains a high speed phase comparator (fmax=20MHz) and is easy to compose a high resolution PLL.

Power supply: Please use +5V single cycle, 200mA, and stabilized one.

Note Before manufacturing

The parts attached to this kit are selected for evaluation. For a practical use you need to change values according to its purpose. There are two ways, high frequency boundary such as radio, and low frequency boundary such as audio. This kit is set for high frequency. More details are explained later in this manual. Please read carefully before manufacturing.

You can select parallel or serial control mode depending on your using purpose. Parallel mode suites for stand-alone operation by on-board dip switch setting, and serial mode for controlling from outside by using a micro-computer. Switching mode is made by a jumper pin.

Manufacturing process

Each mode

Please install all the parts except a dip switch. Each part needs to be installed with the leg very short. X’tal oscillator with a printed mark”   “ is number 1 pin. There is a jumper (J1). Install all resistance and condensers, regardless of serial mode and parallel mode. Output to the output terminal and power to the power terminal. Use 5V with good quality and stabilized one.

Parallel Mode

Install a dip switch. Connect to the parallel side (P) for serial/parallel setting jumper.

Connect 3 jumpers for chip selection (parts diagram CSO~3) to GND, or make them open (already pull-up).

Leave serial input (parts diagram 1,2,3). (already pull-up)

Take out a jumper (J1) and install a pin 9 dip switch instead of a dip switch (SW3). Use P24 input (parts diagram 9), and it oscillates up to 1/2 of X’tal oscillator.

Serial Mode

There are no installations since parallel inputs of P0~P25 are all outputs. If they are installed, turn off all 24 switches. Do the jumper of serial side for serial/parallel mode setting jumper.

Set up a device jumper you use by chip select terminal (CS0~CS2). It is already pull up on the board. Make it open, and jumper connection (0). It is GND.

Input a signal wire from a micro-computer to the serial input terminal.

NOTE

1. Please do the jumper of either serial or parallel mode.

2. Keep the power off when you switch serial/parallel mode.

3. When you input a signal to an input pin for clock input, phase comparator input and serial input, input after adding VCC to DDS-LSI. (synchronizing works.) The signal input is from GND to VCC.

4. While using avoid touching DDS chip and D/A converter chip in case of troubles in output terminal. Especially, when you use for radio, it may damage the frequency quality.
Phase Comparator

This kit has in/output terminals for phase comparator to compose PLL.

 While not using it, either connect PDR (14), PDI (15) to GND, or leave it open (pull-up).

Instruction of AKI-DDS

Followings show some examples of how to generate frequency.

[calculation of frequency]

fout=fosc / 2’26 x D

fosc: standard frequency (16MHz:crystal oscillator for evaluation)

d: set-up value

D is set up by a dip switch with two processes. DEC-HEX converting calculator will be helpful.

SW1 – No.1:2     SW1:2 ~ 2

SW2 – No.1:2     SW2:2 ~ 2

SW3 – No.1:2     SW3:2 ~ 2

Dip switches are in a row from low bit SW1, SW2 and SW3.

Dip switch is connected to GND when it is on (0). It is (1) when it is off.

Thus, the minimum step frequency is fosc/2’26

For evaluation 16MHz

16000000[Hz] / 67108864 = 0.238419[Hz]

The value may look too much small numbers, but this number is the frequency that can be divided if n square of 2 is used for standard oscillator.

Oscillation: example 1 Low Frequency

Turn on each dip switch (SW1~SW3) and then turn off dip switch No.5 (SW2).

16M / 2’26 x 2’12 (=4096) = 976.5625 (Hz)

About 1KHz voice should be generated from output terminal. Please check it by audio amplifier or some testing equipment.

In the low frequency area, the coupling condenser C5 is so small that it is better to use a condenser with a large capacity.

Oscillation, example 2 High Frequency

Turn off dip switch (SW3), 6, 7, and 8. All the others are on.

16M / 2’26 x (2’21 + 2’22 + 2’23) = 3.5MHz

3.5MHz will be displayed at the frequency counter. If you have a radio which can receive 3.5 MHzSSB, please receive around 3.5MHz with CW mode. You will hear a beep sound. When you change the set-up of a dip switch (SW1) during beeping, you will find the frequency of beep sound changing.

Outside device and DDS connection

DDS output is the out terminal of parts diagram (16). Connect it with a coaxial cable. Next to it has a large GND terminal and it is convenient to connect the shield parts.

If you use outside clock input (EXT IN terminal), do not install X’tall oscillator (X1). Install R20 instead. It is also connected by a coaxial cable.

Set-up of Low Path Filter

After output of D/A converter, a buffer amplifier circuit of source follower that consists of 2SK125 is in. It omits a high dimension of basic cycle (output frequency) by 3 dimensional shaped low path filter. This kit for the evaluation uses 16MHz crystal and cut-off frequency fc is designed by 8MHz since it can oscillate up to standard frequency 1/2 (=8Mhz). It is recommended to manufacture a new filter within the use of frequency.

                        L1             L2             L3

                                                                         OUT
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                                                                         GND

        Calculation           

               L1 = L2 = L3 = Z/2πfc ≒ 1  [ uH]

               C12 = C13 / 2 = C14/2 = C15 = 1/2πfcZ ≒ 398 [ pF ] ( 470pF )

                     ※ Z=50 [ ohm ] , fc = 8 [ MHz ] 

Parallel Mode

Serial/Parallel set-up jumper     P

Chip selecting jumper           Not connected

Serial input terminal             Not connected

Enables up to 1/2 of standard oscillator by 9 pin type for SW3.

Serial Mode

Serial/Parallel set-up jumper      S

Chip selecting jumper            Connected arbitrarily

No installation of dip switch.

The installed must be turned off, otherwise damaging them. 
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