
INTRODUCTION

Mitel Semiconductor's PDSP family of DSP functional blocks are fabricated on a high speed CMOS process, and incorporate
several design features to ease interfacing and board layout. However there are a few precautions which should be taken which
will ensure trouble-free board design and operation.

All parts in the PDSP family are designed with the generic structure of Fig.1.

Fig.1  PDSP structure

The registered input is designed with a positive set-up time (ie data must be presented before the rising edge of the clock) and
zero hold time (ie the data is allowed to change anytime after the rising edge of the clock). The input levels are designed for
compatability with LSTTL outputs (V IH = 2.2V, VIL = 0.8 V), and the output, although conventional CMOS stages, are specified
into a load of 2 standard LSTTL inputs + 20pF for track loading.

All PDSP devices have tri-state output buffers preceded by an output register, this ensures that the output data is valid for a
whole clock cycle. To simplify timing requirements further, the clock to output valid delay is generally less than half a cycle at
the maximum specified clock rate.
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NOISE
The operating margins of all devices on a board of high-speed logic can best be maintained by providing a quiet environment
free of noise spikes, undershoot, and ringing. The key elements in creating such an environment are good supply decoupling
and termination of interconnections.

POWER DISTRIBUTION
To maintain wide operating margins across all devices on a board, the supply impedance at each device must be kept to a
minimum. The internal design of PDSP devices is such that the input registers, main logic, and output buffers have separate
supply pins. This arrangement is designed to ensure that current spikes generated in the output drivers do not modulate the
supply to the input gates, hence altering the thresholds. Although these multiple supply pins are internally connected, the
internal paths are not particularly low impedance, and therefore each individual Vcc pin should be separately decoupled.

The total supply impedance at a device is a function of the supply line impedance and the decoupling capacitors. In practice,
the effect of local decoupling does not extend very far, because of the very fast edges of the current spikes generated by CMOS
output stages and the inductive nature of the PCB tracks. In order to minimise the effects of these transients, the decoupling
capacitors should be high quality, low inductance parts mounted as close as possible to the device pins, with as short a track
length as is practical. Capacitor values should be in the 0.1 to 0.47µF region, too small and there will be insufficient decoupling,
too large and the equivalent inductance will reduce decoupling efficiency. The quality of the ground connection is also
important, this should be either a solid plane or a grid to minimise inductance and prevent loss of noise margin due to differential
ground noise between devices.

Low frequency current transients can best be handled by tantalum capacitors mounted close to the edge connector where the
panel tracks meet the backplane power distribution system. Such large capacitors provide bulk energy storage which prevents
voltage drops due to the long inductive path between the logic board and the system power supply.

TRACK TERMINATION
On a large board PCB tracks look like shorted transmission lines to the signals they are carrying . This causes reflection of the
signal resulting in undershoot, overshoot or ringing. Particular cases which can cause difficulty are large RAM arrays being
addressed by the PDSP1601 - the long track lengths and heavy capacitative loading can store and reflect amounts of energy
leading to severe ringing - and LSTTL to CMOS interface via long tracks which can suffer severe undershoot. In both cases
track termination is best effected by a series resistor at the driving end (typically 10 or 18 ohms). Parallel termination is not
recommended since it reduces the voltage swing at the input (making the noise margin even worse), consumes DC power
(hardly desirable in a CMOS system) and doesn’t work very well in any case.

VERIFICATION
When a board design is complete and the prototype built, it is good practice to check the power supplies to each device and
the signals on the buses with a wideband ‘scope to ensure that excessive noise, ringing or undershoot is not present. A board
which works on the bench but which is marginal because of noise problems will almost certainly exhibit gremlins in the field.
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