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1.1

Introduction

Texas Instrumeants Incorporated produres speech synthesis devices that are
based on a pitch excited linear-predictive-coding ILPC) technigue. Through
the linear predictive coding, data that is derived from the original speech signal
is converted to contral parameters for a mathematical model of the vocal tract,
This model is then implemanted in a customized digital signal processor, The
processor produces a saries of digital sampled data that is a representation
of an acoustic waveform. This waveform is converted to an analog electrical
signal that is applied to a speaker 1o produce synthetic spgech. The synthetic
speech retains the inflections and voice characteristics of the original speech
and does not have the robotic quality that is often associated with synthesis-
by-rule systems.

Genaration of the LPC control parameters, from a spoken word or phrase,
requires the use of a Speech Devalopment System {SDS), which is not
discussed in this manual. For information concerning the use of an SDS,
contact a Texas Instruments Regional Technology Center.

Description

The TMS5220C is an LPC-10 iLinear Predictive Coding with a tenth-arder filter)
voice synthesis function on a chip. A flexible interface structure allows a
choice of data storage media for the model of the vocal tract. The interface
also provides a means by which a microcontraller, external to the TMS5220C,
can select the digital data. In addition to the TMS5220C , a TM35220C based
vioice synthesizer system requires the following:

1. Storage device (e.g. ROM, RAM or TMS6100) for TM35220C
input data.

2. Host controller to direct the TMS5220C modes of operation. The host
controller can be a microprocessar or an assembly of switches and
simple digital logic. The overall system requirements dictate the
complexity of the host controller.

3. Low-pass filter to remove switching noisa from the TMS5220C
nutput signal, A second order filter is adequate for many applications,
but a higher order may be required for specific system reguirements.

4, A speaker and buffer amplifier.
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Key Features

+ Pitch excited LPC-10 synthesis algorithm

* Choice of 4-kHz or 6-kHz voice input bandwidth

+ Low data rate: 1000 to 1700 bps

= On chip 8-bit digital-to-analog convarter

* YWoico data input through either an 8-bit control/data bus [and internal
FIFD) that is primarily used with an external 8-bit host controller ar
a serial interface that is designed for use with a TM36100

Pin Assignment and Descripticn

Figure 1-1 shows the TM3B220C pir assignment. Table 1-1 s a pin functional
description for the TMS52200

DUALIN-LINE PACKAGE
{TOP VIEW)
LEE D0 |:' R aL
app1 [z 2w
romcik |z 26[] o0
vppl[ ¢ 25[]abp2
vgs[]s  zal]pe2
osc[]6 23] ] aoDa
sync[]7 7z[ loa
seeaker[ |8 21[] appaiserial v

seraLouT[Ja 2o0[]mu

rrOM aut[ 10 18] JDa
FtEFE'” 1B]nEA|:w
os{ 1z 17[]iNT

|:|E|:13 16{ ] mn

mse D714 15[ mo

NU Make no external connection

Figure 1-1. Pin Assignments



Tabla 1-1. Pin Functional Description

PIN
NAME NO. | KD DESCRIPTION

ADD1 2 0 | Adoress 1 output (LEB) 1o & Voice Synthesis
Memory

ADDZ2 25 0| Address 2 cutput to a Voice Synthesis Mc.u;u.o.r;-

anDg T 23 O | Address 4 putput to 8 Voice Synthesis Memary

ADDESERIAL NG 27 | MO | Address 8 culput (MSE) to a Voice Synthesis
Memary or Serial Data Input

AOMCLE 3 | O | Clock cutput to a Voice Synthesis Mamory

[al4] 1 112} Memary data bit O LSB) -

o 28 | YO0 | Memary data hit 1

Dz 24 1 1'O | Memory data bit 2 |

[BK: 22 1 1O | Memary data kit 3 B

04 18 | K0 | Memory data bit 4

D5 12 | 110 | Memary cata bit &

L& 11 10 | Memory data hit 6

o7 14 | O | Mamory data bit 7 (MSB)

iNT 17 0 Interrupl -

e 15 [ O | Comrmand bit O to the Vaice Synathesis Momoary

M1 16 a Command bit 1 to the Yaice Synthesis Memony

OSC 6 | | | Oscillatar input

PROM OUT 10 0 | Oscillatar selector -

R 28 | Faad select

READY 18 | O | Data transfor -;.m.;.re:.humplem

VREF 11 | Ground reference voltage

SERIAL OUT L] O | Sernal data output

SPEAKER g O | Audio output h

SYNC 7 | © | Synchronization output ]

ML 20 Pake no extarnal connaection

Voo i | — 8% supply vallage .

e 4 I 8 W supply waltages

W 27 | 1 | Write seluct
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2 Theory of Operation

The TMS5220C accepts commands and filter parameters from the extarnal
host controller to produce synthetic speech, Figure 2-1 is a block diagram
of the TMS52200

A————— NPLT: P [HT
GUTPUT
W———F— conTAL e READY
e ACIMLE

oo-0? TIMING

"} COMEMAND . — SYNC

¥ REGISTER b

-
“ [ — MO
Pl L STATLS SPEECH DATA s M1
= REGISTER MEMOHY -
L CONTROL 3 ADD1. ADDZ. ADDA
4
3 o — ADDASERIAL IN
[ D?:Z::E j o4 |

0a-o7

{" DATA Cale[n.c

‘ REGISTER

W SELECT
DIGITAL
= T
oo b 16-BYTE ] anaLoe | SPEAKER
] FIFQ L g DATA » SPEECH LONVERTER
L BUFFER SELECTOR SYNTHESIZER
4 S[AIAL OUT

Figure 2-1. TMS5220C Voice Synthesizer Processor Block Diagram

2.1 Input/Qutput Structure
The TMSS220C input/output structure consists of the following sections:
1. Memory data bus interface — An B-hit bus and read {RI. writa

(W, interrupt (TNT1, and ready (READY control signals that interface
tha TMS5220C to the host controller.
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2. Speach ROM interface — A 4-bit address bus that intaerfaces the
TWMS5220C to a Vocabulary Read Only Memary [ TMSG100 series).
Address cutput ADDE is also used to input serial speech data from
the TMSEI00 or other memories. Clock and control signals are
provided for memary contral.

3. Speech Output — Synthesized speech data is provided in an analog
and a digital format. The analog signal comes from a current source
and is discussed later. The digital speech is provided as a serial-bit
stream. Clock and synchronizing signals are provided with the digital
speach output.

Memory Data Bus

The memory data bus is an B-hit wide path between an extermnal controllar
and the registers in the TMS35220C | Data is written into the command or FIFO
registers from the external controller by setting the write command (W Iy,
Data is read from the data or status registars, to the external controller, by
setting the read cormmand (Rl low,

The four TMS5220C registers that interface to the memory data bus are as
follows:

1. Command register — The command register is an 8-bit latch that
receives commands from an external host controller.

2. FIFO register — The first-in first-out 16-byta register raceives, via
the memory data bus, byte wide speech data from the host
controller. In addition, it outputs serial speach data to the speech
synthasizer.

3. Dataregister — The data register is an B-hit serial-in parallel out latch
that receives serial speech data from a TMS6100 ROM. The data
is bufferad into parallel byte-wide words and put into the mamaory
data bus for output to the external controllar.

4. Status register (flags] — The status register is a 3-bit registar that
contains data on the status of the TMS5220C . The 3 bit status word
is put onto the memory data bus so that it can be accessed by an
axternal host controller.

The 8-bit memary data bus has internal pullup resistors.

















































































