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Transferring 16-Bit Data Using the
TMS320C17 DSP 8-Bit Serial Port

Abstract 

This application report describes two methods of using an 8-bit
serial port to receive a 16-bit data word. The first method uses the
Texas Instruments (TI™) TMS320C17 (’C17) digital signal
processor (DSP) 8-bit serial port to receive the 16-bit data word. The
second method improves the first method by adding a counter to the
hardware. This report describes the hardware and software
modifications required for the 16-bit to 8-bit data conversion.
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Product Support on the World Wide Web

TI’s World Wide Web site at www.ti.com contains the most up-to-
date product information, revisions, and additions. New users must
register with TI&ME before they can access the data sheet archive.
TI&ME allows users to build custom information pages and receive
new product updates automatically via email.
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Introduction

The TI ’C17 fixed-point DSP is designed for telecommunication
applications with a hardware A-law/U-law compander and a host-
interface. ’C17 functional code is readily available for line echo
cancellation and the encoding/decoding for dual tone multifrequency
(DTMF) generation.

A limiting factor in designs for the ’C17 DSP is the 8-bit data serial
port. The 8-bit serial port poses a problem for DECT cordless phone
implementations because of the 16-bit data format of the phone.

To solve the data format problem, an extra pulse is generated into
the Frame Sync (FSR) and Data Clock (SCLK) input signals of the
DSP. This extra pulse creates a second receive operation, which
allows the DSP to receive sixteen bits of data during one BMC frame
interval.
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Concatenation

Since the ’C17 does not support continuous mode transfer, a
glueless interface is impossible. To allow the ’C17 serial port to
accept sixteen bits of data during one frame interval, the signals into
the FSR and the SCLK pin are altered. At the end of transmission of
the first eight bits, an extra pulse is generated onto these pins. The
extra pulse creates an additional FSR, which forces the DSP to latch
in another eight bits of data. The two data sets are concatenated to
form a 16-bit data word.

Figure 1 displays the eighth bit being latched into the serial port. An
extra pulse is generated on the FSR pin, causing the serial port to
undergo another receive operation. This latches in the second eight
bits of the incoming data word. The extra pulse on the SCLK pin is
used to transfer the first eight bits from the receive shift register
(RSR) to the data receive register (DRR).

Figure 1. Modified Serial Port Receive Timing Diagram

The Polling Method

The TI ’C17 DSP contains both an XF pin, used to generate the
extra pulse for latching in the data, and a BIO pin, used to track the
number of bits latched into the circuit. Figure 2 displays the receiver
hardware connections. The transmitter section is similar to the
receiver section.
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Figure 2. Receiver Section Hardware Connections
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In the receiver, the data is clocked in on the rising edge of the data
clock. When FSR is low, the data passes from Data to the DR0
input. The transmit section contains similar connections, with FSX
and DX0 replacing FSR and DR0 respectively.

Figure 3 displays the receiver flow chart for the software of this
circuit. The Bit variable monitors the number of data bits received,
while the Count variable monitors the number of instruction cycles
executed since the previous receive operation.
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Figure 3. Receiver Flow Chart
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For the program to poll at the appropriate time, the programmer
needs to know how many instructions to execute between polls. At a
predetermined time, the BIO  pin is polled for a high to low
transition.

When eight bits of data are received, the receive interrupt (RINT) is
polled to latch in the bits. The XF pin is then pulsed high to generate
extra FSR and SCLK transitions. The first RINT is polled to reduce
interrupt latency. Hardware interrupts are used to receive the
second eight bits of data. The two data bytes are concatenated to
form a 16-bit word. Using the hardware interrupts for the second 8-
bits allows the DSP to perform other operations while waiting for the
second data byte.

On the transmit side, a pulse is output through the XF pin after the
eight bits are transferred.
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The Counter Method

Two problems arise when using the polling solution. The first
problem occurs when the computation polling for the various signals
is not synchronized, causing recovery to be difficult. The second

problem occurs during the polling of the BIO  signal after each bit is
received, causing CPU resources to be wasted for each
unnecessary poll.

Adding a counter to the hardware improves the polling method.
Instead of the DSP tracking the number of bits transferred, the
counter performs this function. After detecting an 8-bit transfer, the

counter outputs a pulse to the BIO  pin of the DSP. The DSP then
generates an extra pulse on the XF pin. This allows the DSP to poll

the BIO  for every byte received versus every bit and also frees the
CPU to perform other tasks. Figure 4 displays the hardware
connections between the DSP and the counter.

Figure 4. Counter Hardware Connection
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Figure 5 displays the flow chart for the improved method. This flow
chart differs from the flow chart of Figure 3 as the data is detected
as a byte versus bit by bit. The Count variable still keeps track of the
number of instructions executed since the last receive operation, but
the value 'k' represents the number of instructions that can be
executed before eight bits of data are latched in. Conversely, in the
first method the value ‘k’ represents the number of instructions
executed before one bit of data is latched in. The solution allows the
DSP to perform more operations without interruption.
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Figure 5. Flow Chart for Improved Solution
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Summary

Two methods of interfacing an 8-bit serial port to 16-bit data are discussed. The first
method is a customer's solution. The second method, however, improves on some of the
problems found with the former, such as excessive usage of polling method. This
excessive usage results in unnecessary wastage of CPU time and also reduces the
system's capability to recover from tracking error. The proposed method uses a hardware
counter to relieve the DSP from some of the tracking function, making the system more
efficient and versatile.


