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NARRATOR® SPEECH PROCESSOR

FEATURES

Natural speach

On-chip 84K bit ROM

Stand alone oparation with Inexpensive suppor
compananis

Wide oparating voltage

Word, phrase or sentence library, ROM
expandable

Diractly expandable to a total of 480K ROM
Simple imerface to moat microcompistans o
MCTOPrOCEsaors

Supporis L.P.C. synthasls; formani synthesis; and
allophane synthesls

Pin compatibte with the EP02568 spaach
syrhesizar

Avaitable in -40° G to B5" C version

APPLICATIONS

Telecommunicallons  + Wamning systems

DESCRIPTION

The SP0284 Speech Pracessor (SP) is a single chip N-
Channel sificon gate MOS LEI device thatis able, using
its stored program, to syntheslze speech or complex
sounds.

The achlevable output I equivalent to a ifat frequency
rasponsa ranging from 0 to 5kHz, a dynamic ranpe of 42
dB, and a signal to nolse ratie of approximately 35dB.

The SP0264 incorporates four basks functions:

* A software programmatle digital filler that can be
made to modal a vocal fract.
« A 84K ROM which stores both data and instructions.
« A Microcontroller which controls the data flow from
the ROM to the digital filter,
= A pulsewidth modulator that creates a digital
output which is converted to an analog signal
when fibered by an exiernal low pass filler.

WFin 1 indicatar oa PLCG an top of pachige

« Appliances + Security syslems

« Computer peripherals + Elecironic musical

+ Automotive Instrumeanis

+ Personal computers » Alds fo the blind

* Toysigames » Narrow bandwidth

« Educational aids communication

gyslems
PIN CONFIGURATION
Top Wi
28 LEAD DUAL INLINE op oW 28 LEAD PLCC
2 -
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SP0264

OPERATION

The addressing of the SP0284 & controlled by the
address pins (A1-A8). Address Load , and Siroba
Enable (SE). Speech data for the SP0264 may be
siorad within the internal 64K ROM andfor an extemal
saflal speach ROM. -

There are two modes avallable for loading an address
into the chip. Strobe Enable (SE) controls which moda
will be usad.

Mode O (SE=0). The speech processor will latch an
addreas when any one (or mone) address pin makes a
low o high transition. Al addeass (Ines must be retumed
1o the low siate prior io antering a new address. (Note:
Address zara (0000 0000) s not a valid address In this
mode of operation.) In order to best utilize this mode of
operailon, a vocabulary should consist of no more than
eight individual words or phwases such that single ad-
dress line fransitions can be made. These words or
phrases must be stored using the following eniry paint
address: 1,2, 4, 8, 16, 32, 64 and 128.

MOTE: Thers is a 2 byte overhead psnafty paid for aach
dummy entry point between the entry points actually
Lad,

Moda 1 {SE=1). The SP0264 will latch an address using
the pin. The desired address & set up on the
address bus (A1-Ag) and then ALD is pulsed low. Any
address can be loaded using this moda, bul cartain sat
up and hold times are required [refer to tha timing
diagrams for the spacilic times).

Two microprocessor interfece pins are available for
loading of addresses using mode 1. They ara LRQ and
SB8Y. Load Request talls the processor when the
address input buffer Is full. Standby (SBY) tells the
processor that the chip has stoppad 1alking and no new
address has bean loaded. When LRD is low, 8 new
address may be loaded onto the address bus. Strobl
ALD will causa the new address 1o be loaded and

ta go high. TRG will return low when the address buffer
|& available fo accept a new address. The SP0264 Is
capabie of latching one new address while speaking the
last utterance (word or phrase). The time between
address load requesis is varable, depanding on the
length of the utterance currently being spokan.

Slandby {SBY) goes low when an address |5 |aaded and
will stay low until al imlernal instructions have baan
completed (Le. the speech chip stops taking). i a
second address has been loaded before the chip slops
speaking the first uberance, BBY will stay low through
the completion of the second utlerance (ad Infimiium).

The 5P0264 may be partially powered down when SBY
iz high to conserve battery lite, provided Vo1 remaing
powerad, During power down and power up, resat
should be hald low to ensure Ihe proper resat condilion.
Whille the speech processor is in the partial power down
stale, the handshake conirol signals (ALD, SE, LRQ,
and SBY) and the address bus are active. Howeaver, the
SP0264 will not output the addressad speech data until
after VoD is reapplied.

INTERNAL ROM DISABLE

Thiz mode may be enlered by wiring TEST to a parma-
rent high. This eauses the SPO284 lo ignore its internal
ROM tofelch dada from external speech ROMs encodad
by the DEVICE SELECT mask.
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SP0264

SP0264 BLOCK DIAGRAM
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SP0264

PIN FUNCTIONS

T=17-13

Pin Number

o

1

2 (inpur)

3 {output)

4, 5, B {outputs)

8 (outpul)

B (ouiput)

10,11, 13, 14,
15, 16,17, 18

12 {output)

18 (input)

20 (inpuf}

21 (input)

22 (input)

i

o
q

ROM DISABLE

C1,C2,Ca

sB8Y

LRO

An, AT, As, A
Ad, A, Az, At

SER OUT

SE

SER IN

TEST

A logic 0 resels that porion of the SP powerad by
Vob. Must be returned to logic 1 for normal operation.
Lkpan reset C1, G2, C3, and SBY = 1.

For usa with an esdernal serial speech ROM, a loglc 1
disables the external ROM.

Quipul control ines for use with an axiernal sérial
speech ROM. Reler to the SPR128 data sheet for
detalls.

Power supply for all portlons of the SP except the
microprocessar intertacs loglo.

STANDBY. Alegle 1 oulput indicates that the SP Is
inacthve and Voo can be powerad down extemally 1o
consarva powar. Whan the SP |z reactivaled by an
addrass being loaded, SBY will go 1o a logic 0.

LOAD REQUEST. LRO s a logie 1 output whensever
the input butter ks full. When TAG goes ko a logic 0,
the input port may be kaded by placing the 8 addrass
bits on A1-AB and pulsing the ALD input.

B bit addrass which deflnes any one of 256 apaach
antry poinis.

SERIAL ADDRESS OUT. This cutput fransfers a 16-
bit addrass sarially 1o an extarnal spesch ROM.
When RESET and SBY RESET go to 0, SER OUT
Qoas to 1.

STROBE ENABLE. Normally held In a logic 1 state.
When tied to ground, ALD is disabled and the SP will
automatically latch in the address on the input bus

approximately Tus after detecting a logic 1 on any
addrass line.

ADDRESS LOAD. A nagaflave pulse on this input
loads the B address bits into the input port. The
negative edge of this pulse causes TRG to go high.

SERIAL IN. This is an 8-bil sarial data input from an
axtarnal spesch ROM.

Thils pin should be grounded for normal operation. A
logic 1 places the SP0264 in s test mode.

DES00120-4
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PIN FUNCTIONS

Pin Number Naime Function

23 V1 Powar supply for the microprocessor inlerface logic
and controller. Whan not tied to Voo, Vor must
remaln high.

24 (output) DIGITAL OUT Pulse width modulated dighal speech output which,
when liltered by a BkHz low pass filker and amiplifiar,
will drive a loudspeaker.

25 (input) SBY RESET STAMDEY RESET. A logic 0 resels the microprocss-
sor interface logic and the address lalches, Must be
returned fo logic 1 for normal operation. SBY RESET
must be tled to RESET (pin 2).

26 (outpul) ROM CLOCK Thiz Iz a 1.56MHz clock culput used fo drive an
axiernal seral speech ROM.

27 (inpuf) O&C1 XTAL IM. Input connection for & 3.12MHz orystal.

28 {output) Qsca2 XTAL OUT. Output connection for 8 3.12MHz crystal.

2 Microchip Technology nc.
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SP0264

T=17-13

ELECTRICAL CHARACTERISTICS
Absgolute maximum ratings over speoified -
temperature range (unless olharwise noted)”

All ping with respect 10 VBS ... -+0.3V to 8.0V
Storage TOMPEratUre .........rerrereen «25'C1i0125°C
Standard Conditions

Clock - Crystal Froquenty ... s 3,120MHz

Operaling Temp (Commercial).....TA=0" Cio+70° C

Operaling Temp {Industrial) ...... Ta = -40" C to +85° C

*Exceeding these ralings could cause parmanant dam-
age to the device. Thig is a siress rating only and
functional operation of this device at these conditions [s
not implied, Oparating ranges are specifiad in Standard
Conditions. Exposure 1o absolute maximum rating
conditions for extended periods may affect device relia-
bility.

Data labaked "ypical” Is presanted for design guidance
ofly and & nol guaranieed,

DC CHARACTERISTICS
Parameber Sym | Min | Typ | Max | Unilts | Conditions
Primary Supply Voltage Voo | 45 6.5 v
Slandby Supply Voliage Vo 4.5 6.5 v
Prirnary Supply Current oo . a5 méA - | Fesel and SBY Resat high.
0SC1 = 3.12MHz. All other
inputs fioating.
Standby Supply Current loi - 15 | 25 mA | Same as above.
INPUTS
A1-AB, ALD, SERIN, TEST, 5E
LOGIC D ViL 0.0 0.6 v
LOGIC 1 Vi 24 Vi W
CAPACITANCE CiN - 10 pf | 0 volis bias, f = 3.12 MHz
LEAKAGE L - +10 pA | VPN = 7.0V Other Pins = 0.0V
RESET, 5BY RESET
LOGIG O VrasiL | 0.0 0.6 L
LOGIC 1 VRsH | 4.0 Vi v Vo = 4.5Y
4.8 Vi W Vo1 = 8.5V
OUTPUTS
SBY, Digita! Out, C1, C2,
ca, [AG, ROM Dis, ROM CLK,
SEROUT
LOGIC O VoL 0.0 0.6 V| loL= 0.72mA (2LS TTL Loads)
LOGIC 1 VioH 25 Vi V| loH = -50pA (2LS TTL Loads)
OSCILLATOR
OSC2 (Output) When driven from axi. input
LOGIC 0 Voo | 0.0 1.0 V | OSC1 {input) = 4,00V MIN at
Vi = 450V
LOGIC 1 VoH 2.5 Voi W OSC1 (input) = 0,60V MAX
Short Circult Current on Isc | -7.5 04 | mA | OSC1 (input) = 0.60V
oscz2 0SC2 (output) = 0,00V
OSC1 Input Current N -4.9 04 | pA |OSC1 (nput) = 0.00V

Twmmrrr w0
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AC CHARACTERISTICS - ALD HANDSHAKE CONTROL
Parameter Sym Min | Typ | Max | Units | Conditions
ALD tpw 200 | - | @60 | ns | 200sALD <860ns
Al1-AB BetUp ts1 160 - - ns
Hold thi 160 - - ns
LRG tpdi . - | 300 | ns
sSBY tpd2 - - 300 ns
i :-ll— —-:, gl 11
ALad " :
e — e i1
i bem=— ADDAESS LATCHED ON FD RESING EDGE
]
. — |
LRQ) ¥
ga8Y 1 ’
i B i

AC CHARACTERISTICS - LRQ HANDSHAKE CONTROL (BUFFERS FULL)
Parameter Sym | Min | Typ | Max | Units | Conditions
Al1-AB8  Sellp 12 0 - - ns | ALD > 960ns
Hold th2 120 | - - ns
LAQ tpd - - | 300 | ns
BBY fpd2 . - 300 ne
ALD i
fiti=1 | 20 iy
! 11—
o 1
INTERNAL ALD —-| 320ns | 4
Ak - ADDRESS LATCHED OM INTERNAL ALD RISING EDGE
INTERNAL ALD —e=|  g80ms | |
f = ADDAESS HOLD TIME AFTER MAX INTERNAL ALD
to2 nfated ThZ
Al-fE —— :
]
ey - ipdi
N7 —
SBY ._.-_.'I_k - 2
.—-—"'

& Microchip Technology Inc.
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SP0264

AC CHARACTERISTICS - LRQ HANDSHAKE CONTROL {(BUFFERS EMPTY)
Paramoter Sym Min | Typ | Max | Units | Conditions
LRG ipd3 1667 - | 333 | ps Address Buffer ready
for naxt load.
TYPICAL TIMING SEQUENCE
BBY RESET,
RESET =
ALD T
U / :
' PROGESSOR CAN LOAD DATA ANY
. TIME AFTER LRG GOES LOW
1
% — 7

1 3

SB8Y

L= START OF FIRST SPEECH BEQUENCE

= START OF SECOND SECILENCE

e~ ]
b

AC CHARACTERISTICS - RESET TIMING
Parameder Sym Min | Typ | Max | Unlts | Conditions
Clock F 311 (3120 313 | MHz Crysial oscillator driven
Clock Duty Cycle - 48 - 62 %% from external.
Reasel, SBY Raset pwz2 26 - - Hs
EBY RESET, RESET —
—] = N2
DES0012C-B @ Microohlp Technology Inc.




ROM CLOCK " llm,' 5&1 i)
1.56 MHz %

EXTERNAL ROM INTERFACE TIMING

T=77-13

o1 [ / j-
I
co f \ ¥
SER OUT 1 A5 t.lm I A
I I
BER IN (o)D)} 02 X 0s ¥Bs
PC LOAD AGH LDAD I DSRSHIFT OUT
DSA LOAD 1
RET REG LOAD 1
RET
! :
AC CHARACTERISTICS - EXTERMAL ROM INTERFACE
Parameater Sym Min | Typ | Max | Units | Conditiohs
Accass Time Tace 25 [ 1
Barial Satup Time fspin 200 MG
EXTERNAL ROM INTERFACE TIMING
ROM GLOCK
I
C1, G2, C3
SEROUT
=l |-l-|:.a|:
ROM CLOCK
|
SERIAL IN N
iy s

@ Microchlp Technology Inc.
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SP0264

SP0264 EXTERNAL AND INTERNAL
CONTROL LINES*

(Al gynchronous fo the ROM clock)
Ci1C2C3

0 0 0 NOP - Mo Action Taken

0D 0 1 ASARLD -({Address Shift Register Load)
Serially shifts data (M5B first)
from the serlal address out
pin (also oecurs Intarnaly in
1ha SPO264 inlo the ASH
reg in praparation for loading
irto tha PC). Tha ASRLD
loads 16 bits of the ASR
with two B bit load sequences
fallowad shortty by a PGLD.

= Loads the contenis of the
ASR register into the PC.
Occurs only after 16 ASRLDS
hewe occurrad.

0 1 0 PCLD

0 1 1 DSRLD -(Data Shift Register Load)
Loads the B bit data shift
resgister with the contants
of tha ROM pointed ta by
tha currani addrass in tha

PG. The DSRLD will also
ghift out the LSB of tha 8
bit DSR and incramant the
PC.

cic2ica

1 0 0 DSRASH -{Data Shift Register Shiff)
Shifis data out of DSR reg
siarting with the second LSB
(the first LS8 is shifled out
with 1he occurrance of a
DSRARLD). Thare ara seven
(7) DSRASH's afler every
DSALD (not necessarily
consacutiva).

1 0 1 SBTAGHKLD -Loads the STAGE with the
currant value of tha PG,

1 1 O RETURN - Loadsihe PC with the con-
tents of the STAGHK.

111 Wil ocour in BPO264 when
SBY RESET and RESET = "0".

*All ROMs including the SP0264 internal ROM will be
activated by The above control [nes. Howewver, only the
ROM with the current chip seleci will be enabled o send
speach dala 1o the SP0264,

Typlcal Application: Stand Alone Configuration
+BY
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Typical Application: Microprocessor Interface
+5N
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SALES AND SUPPORT

\I

To order or to obtain information, &.9., on pricing or delivery, pleasa usa the listed part numbers, and reder to the

factory or the listed sales offices.

PART NUMBERS
SPo2s4 - I/P
-I-—— Package: L PFLEG

0 Cemamic DIP

J  Cendp DIP

P Plastic DIP

5 Dimin Walfar Pack

Tenparatiire - ChwC
Fangs: I -4FQwasc
| Device SPo264 Bpaach Procassar
Microchip Technology Incorporated Printed in USA © 8904
United States France Japan
Faclory: General Instrument Microelectronics  Microchip Technology Inc.
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(B02) 963-T373 (1) 43.89,12,863 32348774
Sales Offices: West Germany Singapore
Mid-West:  (312) 505-0022  Gangra| Instrument Microslectronics  Quadrep Marketing (S) PTE Ltd.
New England:  (617) 272-8030  Frgjschyetzstr. 96 1 Selegie Road, #09-06 Paradiz Centre
South-East:  (404) 8426033 pygyach g10320 Singapore 0718
South-Ceniral: :21 4} T33-03 D-B000 Muesnchan 81 5430
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