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Certain application using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).
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In order to minimize risks associated with the customer's applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.
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Interfacing the TMS320C31 to A/D and

D/A Devices

Abstract

The TMS320C3x DSPs are designed to easily interface with 16-bit
A/D and D/A devices for audio and data acquisition applications.
This document shows how to interface the TMS320C31 with zero
glue-logic to Burr-Brown’s DSP201/2 and DSP101/2 family of D/A
and A/D devices. An example audio application circuit is used to
illustrate the interconnections required. A schematic is included.
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Design Problem

What interface circuitry is required to connect a 'C31 to A/D and
D/A?

Solution

The TMS320C3x DSPs are designed to easily interface with 16-bit
A/D and D/A devices for audio and data acquisition applications.
The following figure shows how to interface the TMS320C31 with
zero glue-logic to Burr-Brown’s DSP201/2 and DSP101/2 family of
D/A and A/D devices. An efficient, low-cost, stereo, digital audio
interface using a 'C31 and the DSP202 and DSP102 dual-channel
D/A and A/D chips is shown in Figure 1.

Figure 1. TMS320C31 Zero Glue-logic Interface to Burr-Brown A/D and D/A
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The DSP102 A/D is interfaced to the 'C3x serial port receive side;
the DSP202 D/A is interfaced to the transmit side. The A/D and D/A
are hard-wired to run in cascade mode. In this mode, when the 'C31
initiates a convert command (CONV) to the A/D via its TCLKO pin,
both analog inputs are converted into two 16-bit words which are
concatenated to form one 32-bit word. The A/D signals the 'C31 that
serial data from the last conversion is being transmitted via the A/D’s
SYNC signal. The 32-bit word is then serially transmitted, MSB first,
out the SOUTA serial pin of the DSP102 to the DRO pin of the 'C31
serial port. The 'C31 is programmed to drive the analog interface bit
clock from its CLKXO0 pin. The bit clock drives both the A/D and D/A
XCLK input.
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The 'C31 transmit clock can also act as the input clock on the
receive side of the 'C31 serial port. Since the receive clock is
synchronous to the 'C31’s internal clock, the receive clock can run at
full speed (even though it is an external clock).

Similarly, upon receiving a convert command (CONV), the D/A
converts the last word received from the 'C31 and signals the 'C31,
via the SYNC signal, to begin transmitting a 32-bit word representing
the two channels of data to be converted. The data, transmitted from
the 'C31 DXO0 pin, is input to both the SINA and SINB inputs of the
D/A.

The 'C31 is set up to transfer bits at the maximum rate of about 8
Mbytes/sec with a dual-channel sample rate of about 44.1 kHz by
setting the following registers (assuming a 32 MHz CLKIN):

Serial Port:
Port global control register OXOEBC0040
FSX/DX/CLKX port control register 0x00000111
FSR/DR/CLKR port control register 0x00000111

Receive/Transmit timer control register 0XO000000F

Timer:
Timer global control register 0x000002C1
Timer period register 0x000000B5

A synchronous receive interrupt service routine is sufficient for
parsing and transferring data between the serial ports and memory.
Source code for setting up the serial port and timers of the 'C31 for
interfacing to the DSP102 and DSP202 can be found on the Tl BBS,
file name: C3XBB.EXE.
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