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NARRATOR® SPEECH PROCESSOR

FEATURES

* Natural speach

» On-chip 64K bit ROM

« Stand alone oparation with inexpensive suppord

compaonanis

Wide operating voltage

« Word, phrase or sentence library, ROM
gxpandable

« Diractly expandable to a tolal of 480K ROM

» Simple imterface to most microcompistars o
MICTOprocessors

* Supporis L.P.C. synthas|s; formanl synthesis; and
allophane synthasls

* Pin compatibla with tha EP025EB spaach
gyrithesizar

= Avaiable n -40° C to B5" C version

APPLICATIONS

Telscommunicalions  + Wamning systems

DESCRIPTION

The BP0284 Spesch Processor (SP) is a glngle chip N-
Channel silicon gate MOS LEI device thatis able, using
lts storad program, to synthasize speach or complax
sounds.

The achlsvable output I3 equivalent to a ifat frequenoy
rasponsa ranging from 0 to BkHz, a dynamic ranpe of 42
dB, and a signal to nolse ratio of approximately 35dB.

The SP0264 incorporates four basks functions:

* A goftware programmatle digital filer that can be
mads to modal a vocal tract.
« A 84K ROM which stores both data and instructions.
= A Microcontroller which controls tha data flow from
the ROM to the dighal filter,
= A pulsewldth modulator that creates a digital
output which is convertad to an analog signal
when fitered by an exiemal low pass filler.

« Appliances v Sacurity systems
s Computer peripherals  « Elecironic musical
+ Automotive Instrumanis
* Parsonal computars » Aids to the blind
» Toyafgames » Narrow bandwidth
« Educational aids communication
gyslams
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SP0264

OPERATION

The addressing of the SP0264 s controlled by the
address pins (A1-A8). Address Load (ALD), and Strobe
Enable {SE}. Speech data for the SP0284 may be
siored within the internal 64K ROM andior an exiemal
saflal speach ROM. -

There are two modes avallable for loading an address
into the chip. Stroba Enable [SE] controls which moda
will be used.

Mode O (SE=0). The speech processor will latch an
address when any one (or more) address pin makes a
[ew 1o high transiion. All addrass (Ines mustbe retumed
10 the low slate prior o enlering @ new address, [Mote:
Addrass zraro (D000 0000) Is not a valid address In this
mods 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 mede. These words or
phrasas must be stored using the following eniry point
address: 1, 2, 4, 8, 16, 32, 64 and 128.

MOTE: There is a 2 byte overhead penalty paid for sach
dummy entry peint between the entry points actually
Lsad,

Mode 1 {SE=1). The SP0264 will latoh an address using
the pin. The desired address |s sst up on the
address bus (A1-As) and then ALD is pulsed low. Any
address can be loaded using this mode, bul cartain sst
up and hold times are required (refer to the timing
diagrams for the specific imes).

Two microprocessor interface pins are available for
loading of addresses using mode 1. They ara LRQ and
SBY. Load Request talls the processor when the
address input butfer Is full. Standby (SBY) tells the
processor that the chip has stopped 1alking and no mew
addreses has bean loaded. When LRD & low, a new
address may be loaded onto the address bus. Strobl
ALD will cause the new address 1o be loaded and

ta go high. LRG will return low when the address buffer
|& available to accept a new address. The SP0264 Is
capable of latching one naw addrass while spaaking the
last utteranca (word or phrase). The time batween
address load requesis is varable, depanding on the
langth of the ulterance currently baing spoken.

Standby {SBY) goes low whan an address |5 [oaded and
will stay low until all inlernal instructions have been
completed (Le. the spaech chip stops taking). K a
second address has been loaded before the chip stops
spaaking the first utterance, BBY will stay low through
the completion of the second ullerance (ad Infinilum).

The 5P0264 may ba partially powered down when SBY
iz high to conserve battery lite, provided Vo1 remaing
powered, During power down and power up, resat
shoukd ba hald low to ensure the proper resat condillan.
While the speech processor ks in the partial power down
state, the handshake conirol signals (ALD, S8E, LRQ,
and SBY) and the address bus are active. However, the
SP0264 will not olpul the addressed speech dala until
ahter VoD is reapplied.

INTERNAL ROM DISABLE

This mode may be enlered by wirlng TEST o a parma-
nant high. This causes the SPO2E4 o ignore its internal
ROM to-felch data from external speech ROMs encodad
by the DEVICE SELECT mask.
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PIN FUNCTIONS

T=119-13

Pin Number

o b L ramr

1

2 (input)

3 {output)

4, 5, B (outputs)

8 {outpul)

B (ouiput)

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

12 {output)

19 finput)

20 (input)

21 (input)

22 (input)

A

-
q

ROM DISABLE

o1, C2,Ca

s8Y

LRD

Ap, A7, As. AB
Ad, A, Az, Ay

SER OUT

SE

SER IN

TEET

A logic O resels that porion of the SP powered by
Vob. Must be refurned to logic 1 for normal operation.
Upon reset G1, G2, C3, and SBY = 1.

For use with an external serial speech ROM, a logic 1
dizables the external ROM.

Dutpul control Umes for use with an exiernal sérial
speech ROM. Refer to the SPR128 data shest for
datails.

Power supply for all portlons of the SP except the
microprocessor interfacs loglo.

STANDBY. Aloglc 1 oulput indicates that the SP s
inacthve and Voo can be powerad down extemally 1o
consarva power. Whaen the SP Iz reactivated by an
addrass being laded, SBY will go 1o a logic 0.

LOAD REQUEST. LRO s a logic 1 output whenever
the input butfer is full. When THO goes 1o a logic 0,
the input port may be kbaded by placing the B addrass
bits on At-As and puising the ALD input.

8 bit address which deflnes any one of 256 apaech
antry poinis.

SERLAL ADDRESS OUT. This output transiars a 16-
bit addrass serlally 1o an external speech ROM.
When RESET and SBY RESET go to 0, SER QUT
goes to 1.

STROBE ENABLE. Narmally hald In a logic 1 state.
Whan tied io ground, ALD ks disabled and the SP will
automatically latch in the address on the input bus

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

ADDRESS LOAD. A nagafiave pulse on this input
loads the & address bits into the input port, The
negative edge of this pulss causes THG to go high.

SERIAL M. This is an B-bit seral data input from an
axtarnal speach ROM.

This pin should be groundad for normal operation. A
logic 1 places the SPO264 in His test mode.
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PIN FUNCTIONS

Pin Number Nafme Function

23 Vo1 Powar supply for the microprocessor imlerface logic
and controller. When not tied to Vop, Vor must
remaln high.

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

25 (input) SBY RESET STANDE'Y RESET. A logic 0 ressis the microprocss-
sor interfece logic and the address laches, Must be
returned to logic 1 for normal operation. SBY RESET
must be tled to RESET (pin 2).

26 (outpul) ROM CLOCK This Iz a 1.56MHz clogk oulput used fo drive an
axiernal seral speech ROM.

27 (input) OSC1 XTAL IM. Input connaection for a 3.12MHz orystal.

28 (outpuf) osC2 XTAL OUT. Owutput connection for a 3.12MHz orystal.
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ELECTRICAL CHARACTERISTICS
Absolute maximum ratings over specified -
temperature range (unless olharwise noted)”

*Expeeding these ralings could cause parmanant dam-
age to the davice. Thig is a stress rating only and
functional operation of this device at these conditions (s

All ping with respect to VES ....veemeees 0,3V 1o 8.0V notimplied, Operating ranges are specified in Standard
Siorage TOMPOrAUIe ... -25'Cin125°C Condifions. Exposure 1o absolute maximum rating
. conditions for extended periads may affect device relia-
Standard Condltlons bility.
Clock - Crystal Freguentcy ....... prasrasnsi 3.120MHz Data labaled "iypical” ks prasanted for design guidance
Operaling Temp (Commercial)..... TA=0"Clo+70° C only and ks nol guaranteed.
Operaling Temp {Industrial) ...... Ta = -40" C to +85° C
DC CHARACTERISTICS
Parameter Sym | Min | Typ | Max | Units | Conditions
Primary Supply Voltage Voo 4.5 - 6.5 v
Standby Supply Voliage Vo 4.5 - 6.5 v
Primary Supply Current oo . a5 65 mA - | Resel and SEY Reset high.
0SC1 = 3.12MHz. All other
inputs fioating.
Standby Supply Current Io - 15 25 mA | Same as above,
INPUTS
A1-AB, ALD, SERIN, TEST, SE
LOGIC 0 ViL 0.0 - 0.6 L
LOGIC § Vi 24 - Vi v
CAPACITANCE Gin - - 10 pf | 0volts bias, f w 3.12 MHz
LEAKAGE L - - | 410 | pA | VPN= 7.0V Other Ping = 0.0V
RESET, SBY RESET
LOGIC O VesiL | 0.0 - 0.6 L
LOGIC 1 VRsiH | 4.0 - Vi ¥ | Vo1 =45V
4.8 - Vi W Vo1 = 8.5V
OUTPUTS
SBY, Digital Out, C1, C2,
ca, [RG, ROM DIS, ROM CLK,
SEROUT
LOGIC O Vol 0.0 - 0.6 V| loL = 0.72mA (2L TTL Loads)
LOGIC 1 VoH 25 - Vo v loH = -50pA (2LS TTL Loads)
OSCILLATOR
OSC2 (Output) When driven from ext. input
LOGIC 0 Voo oo | - | 10 V | DSC1 {input) = 4,00V MIN at
Vo = 4,50V
LOGIC 1 VoH 2.5 - Voi v O8C1 (input) = 0.80V MAX
Short Circult Current on lsc |75 | - | -04 | mA |OSC1 (input) = 0.60V
osc2 0SC2 (output) = 0,00V
05C1 Input Gurrent I 48 | - 0.4 | pA | 0OSC1 (nput) = 0.00V
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AC CHARACTERISTICS - ALD HANDSHAKE CONTROL

Paramater Sym | Min | Typ | Max | Units | Conditions

ALD tpwi 200 | - 960 | ns | 200s ALD < 860ns
Al1-AB  BetUp ts1 160 . - ns

Hold th 160 - - ns

LRG tpdi - - 300 | ns

SBY tpd2 - - 300 ns

B ] iy ol |

ALl

Bl

LE

i

'
— =l |

' b= ACDAESS LATCHED OW MO FESING EDGE
|

AC CHARACTERISTICS - LARQ HANDSHAKE CONTROL (BUFFERS FULL)
Parameter Sym Min | Typ | Max | Uniis | Conditions
Al1-AB  Setlp 2 0 - - ns | ALD > 960ns
Hold th2 1120 | - - ns
LRG tpd1 - - | 300 | ns
BBY tpd2 . - 300 ns

ALD i

teatt=1 | 20 ey
* 1 —
Ty |

— T
INTERMNAL ALD =1 320ns [

MAX

INTERMAL ALD =]  950ns

= ADDRESS LATGHED Ob INTERNAL LD RISING EDGE
]

. —
jd— ADDRESS HOLD TIME AFTER MAX INTERNAL ALD

BEE i

Al-Af ———
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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
LAa pda : ll_-- START OF SECOND SEQUENCE

SB8Y

L= START OF FIRST SPEECH BEQUENCE

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
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EXTERNAL ROM INTERFACE TIMING
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AC CHARACTERISTICS - EXTERNAL ROM INTERFACE

Parameter

Sym

Typ | Max | Units

Conditions

Actses Time

Berial Setup Time

tace

Tepin

200

275 1

EXTERNAL ROM INTERFACE TIMING

ROM CLOCK

c1,C2, C3
SERCUT

e

ROM CLOCK

ot

SERIAL IN
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SP0264 EXTERNAL AND INTERNAL
CONTROL LINES*

(Al symichronous 1o the ROM dock)
1203

0 0 0O NOP =Mo Actlon Taken

0 0 1 ASALD  -(Address Shift Register Load)
Serially shifts data (MSB first)
from the serlal addrass oul
pin (also oecurs Intarnally in
1ha SP0O264 inlo the ASR
reg in praparation for loading
into the PC). The ASRLD
loads 16 bits of the ASR
with two 8 bit load sequences
fallowed shortly by a PGLD.

= Loads the contenis of the
ASR register into the PC.
Occurs only after 16 ASRLDS
have occurred.

0 1 0 PCLD

0 1 1 DEBRLD -({Data Shift Register Load)
Loads the B bit data shift
refister with the conlents
of the ROM polnted to by
the currani addrass In the

PC. The DSRALD will also
ghift out the LSB of tha 8
bit DER and Incramant the
PC.

Ci1G2G3

10 0 DBRSH  -({Daia Shift Register Shilt)
Shifte data out of D3R reg
siarting with the second LSB
(the first LSB Is shified out
with 1o ogcurrancs of a
DSRLD). Thare ara savan
(7) DSREHs afier avery
DSALD (not necassarily
congacutiva).

1 0 1 BTAGKLD -Loads the STACK with the
eurrant valus of tha PC,

1 1 0 RETUAM - Loadsihe PG with the con-
tanls of the STACH.

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

*All ROMg including the SP0264 internal ROM will be
activated by fhe above control (ines. However, only the
ROM with the current chip salect will be enablad 1o send
speach dala 1o the SP0264,

Typleal Application: Stand Alone Configuration

* Diosde poasibly necessary [T power s kenad off than on in ks than 50 ms,
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Typical Application: Microprocessor Interface
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SALES AND SUPPORT

To ordar or fo obtaln information, .., on pricing or delivery, pleasa usa the listed part numbers, and reder to the
factory or the listed sales offices.

\I

PART NUMBERS
80284 - 1/P
Package: L PFLEG
D Cesamic DIP
J  Cerdip DIP
P Plastic DIP
8 Disin Waltar Pesk
Temparature - FCrmNc
Fsngs: I -4FQwasc
| Device SPO264 Spaach Procassar
Microchip Technology Incorporated Printed in USA © 8904
United States France Japan
Factory: General Instrument Microslectronics  Microchip Technology Inc.

Microchip Technology Inc.

Immaubila "Expansion”

4F Madre Matsuda Building

2355 W Chandier Blvd. 811, Rue Georges Enesco 4-13, Kioi Cho
Chandler, AZ 85224-6199 F-24008 Cratall Cadeax Chiyoda-Ku, Tokyo 102
(602) B63-T373 (1) 43.89,12.63 32348774
Sales Offices: West Germany Singapore
Mid-West: (312) 505-0022  @angral Instrument Microshectronics Quadrep Marketing (S) PTE Lid.
New England:  (617) 272-8030  Fg|schyetzstr. 86 1 Selegie Road, #08-06 Paradiz Centre
South-East: ~ (404) 8426033 pogyach a10320 Si 0718
ngapore
Souih-Ceniral: :E'l 4} Ta3-0381 D-8000 Muenchan 81 Ia054 530
Morth-West: (408) 436-7850 {UWJ BS0a7-35
South-West: (213) 323-1888 Talwan
United Kingdom Microchip Technalogy Talwan
Genaral Instrurnani Microslacironkcs oo General insirumant
Times House, Rulslip 233 Pao Chiao Road, Hsin Tlan
Middlesax, HA4 BLE Talpal Helan
(0E05) 636141 201 46234
Hong Kong Korea
Arizona Microchip Technology Lid.  Microchip Technology Lid.,
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