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USING DSP101 WITH MULTIPLEXED ANALOG INPUTS

The DSP101 and DSP102 sampling analog-to-digital con-The schematic of Figure 3 shows a complete eight-channel
verters have all the interface logic to connect directly to analog input system. A 74HC163 counter is used to provide
popular digital signal processor ICs from ADI, AT&T, the scan sequence to a Burr-Brown HI-508A analog multi-
Motorola, and Texas Instruments. A unique “tag” input plexer. In order to allow the HI-508A enough time to switch
allows additional serial data to be appended to the serial dat&o the next channel and settle before the DSP101 begins its
stream that is sent to the DSP processor. When the DSP101 conversion, a 74HC221 one shot is used to produce a 3ms
is coupled with an analog multiplexer, this tag feature can bedelay for the DSP101 convert command input.

used to construct a low cost multiple input A/D that will 4 5y0id introducing distortion to the signal, the input to the

send a channel identification number along with that channel'spsp101 must be driven by a low impedance source. Due to
conversion results. The channel ID can then be used by they,, high output impedance of the HI-508A, an OPA627 in a
DSP processor to separate the different inputs. unity gain configuration is used as a buffer for the DSP101
The DSP101 uses an internal data pipeline architecture tdnput.

synchronize the data from the Successive Approximationgince the DSP101 has an internal data pipeline delay of one
Register (SAR) analog-to-digital converter to the data clock sample, a 74HC574 D-type latch is used to delay the tag bits
of the DSP processor IC. The block diagram of the DSP101y, one sample also. This delay causes the channel identifi-
(Figure 1) shows how data moves through the part and howeaiion tag to be appended directly to that channel’s conver-
the tag bits are appended. The serial data from the SAR ig;jon results. Since the channel scanning shown in the sche-
clocked into a shift register and held by a latch. On the nexty,4iic is sequential, this delay latch could be left out and the
convert command, the data is then loaded into an output shifygp processor software modified to recognize an N-1 chan-
register and clocked out to the DSP processor IC, synchro-ne| ID. However, for systems using non-sequential scan

nous to the bit transfer clock. As the serial data is clockedjigis, this delay latch would be essential to maintain the data
out to the DSP processor IC, serial data inputted to TAG iSznq channel ID integrity.

clocked into the output shift register. Figure 2 shows how ) ) ) )
the serial tag information is appended after the 18th bit of 1€ 74HC166 synchronous loading shift register is used so
data. that the rising edge of the bit clock, in conjunction with the

SYNC output of the DSP101, loads the tag data into the shift
register in a predictable manner. The tag data is then clocked
into the DSP101 by the bit clock, while conversion data is
clocked out the other end of the shift register.

Data
Analog SAR.  out P 18-bit Input This circuit is constructed on Burr-Brown’s DEM-DSP102/
Input — Cor{?\igner CLK Shift Register 202 demonstration fixture. Software for recognizing channel
out CLK tags and sorting the data was written for Burr-Brown’'s
ing ZPB34 DSP board for the IBM PC/AT. This board is based
on the AT&T WE® DSP32C and the software for this circuit

is available from the ???7.
Convert

Latch = Since the SYNC output of the DSP101 that is used to load
0 the latches in this circuit is active low for AT&T DSP
iLlS processors, the circuit must be modified for use with DSP
processors from Texas Instruments, Motorola, and ADI. For
TAG O D Q |—o sourt these processors, tie the SSF pin of the DSP101 high, and
18-bit Output use a 74HC04 hex inverter to invert the SYNC line input to

xotk o e rease il oswe|  the 74HC574 and 74HC166.

D

] NOTE: (1) This discussion applies to both the DSP101 and the dual
FIGURE 1. DSP101 Internal Block Diagram. DSP102, but for simplicity we will talk only about the DSP101.
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FIGURE 2. DSP101/102 SOUT Data Format with TAG Information. (See DSP101 data sheet for full timing information.)
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FIGURE 3. A Complete Eight-Channel Analog Input System Using the DSP101 and the HI-508A.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

Customers are responsible for their applications using TI components.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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