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ATARI 1450XI..D RESIDENT VOIC£ ~ER PRELIHitNY EXTERtW. REFEROCE SPEC I FI rATI ~ 

1.0 SCOPE 

This document contains tht information ntcnury to us. thtt numtric modt of tht Rnident 
Voice Handler in tht At&ri 1450XLD computer. 

Tht ru.dtr should be &ware that tht Rtsident Voice· Handler is not yet complete, and so the 

information in this document is sub.;.ct to change. Also, the Ruident Voice Handler will support at 
ltut ont modt other than tht numeric mode; only the numeric mode is documented here. 

2. HARDWARE 

Tht spttch synthuis hardware in the Atari i450XLD computer consists of an SSI-263 spuch 

synthnis chip supplied by Silicon Systems Incorporated. <This chip is also known u the SC-02.> The 
chip cont&ins fivt 8-bit registers which allow the user to stlect from 64 different J)honemn, 4 

difftrent phoneme durations, 32 levels of pitch, 8 different speeds of inflection, 16 overall rate 
settings, 16 levels of &mplitude, 8 ratn of articul&tion, &nd 255 settings of the vocal tract filter 
responst. 

The fivt registtrs of the SSI -263 chip art mapped into the address space of the 6502 u 
follows: 

SD100 
SD101 

SD102 
SD103 
SD104 

DURATION/PHONEME <D/P) 
INFLECTION (1) 

RATE/INFLECTION <Rill 
CONTROL/TRANSITION/ AMPLITUDE (CTA) 
FILTER FREQUENCY <F) 

Tht DIP, I, R/I, and F registtrs &re writt-only locations; tht CTA rtgister is a read/write 
location. The functions of thtst five registers will not bt discusstd in this document; for 
information on the functions of thtst registers, re+.r to the SSI -263 chip datuhett. 

Tht inttrrupt (A/R) pin of the SSI-263 is conntcttd to the 1450's p&rallel dtvict- inttrrupt lint. 
This muns that the SSI-263 c&n gener&tt IRQ interrupts. Interrupts from tht SSI-263 are enabled by 
utting Bit 5 of PORTB <SD301>, &nd diubled by during Bit 5 of PORTB. The AIR lint c&n also be 
rud directly by reading Bit 7 of IPDVI <SD1CF). 
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3. HANDLER THEORY OF OPERATION 

Tht Rnident Voict H&ndltr &ppur5 to &pplic&tion progr&ms u & CIO-ltvtl device h&ndltr. Tht 
dtvitf ~mt is "V:". Tht handltr automaticAlly tnttrs itself into tht dtvict handler tablt <HATABS> 

during both coldst&rt and warmst&rt, and impltmtnb tht normal CIO functions: OPEN, CLOSE, GET, 

PUT, STATUS, and SPECIAL. 

Communication bttw11n the handler and tht SSI -263 chip is fully inttrrupt-driven. Tht h&ndltr 

maintains a FIFO <First-In, First-Out> of phontmn to bt 1tnt to the SSI-263 chip. D&t& which the 

handltr ,..ctivn via PUT commands is pl&ced into the FIFO. Whtn tht SSI-263 chip gtneratn &n 

interrupt, &n interrupt strvict routine in the handltr rttritvts five bytts from the FIFO &nd storn 
them into the five SSI-263 ,..gisters. If the FIFO i1 empty _when an interrupt occur1, the inttrrupt 

routint will supply i PAUSE phonemt. 

Two memory loc&tions on pagt t2xx are provided to utist in synchronizing spttch with othtr 
systtm activities. Variable VPCTR &t ($252,1 J is incrtmtnted by the interrupt routine every time it 

retrievts & phoneme from tht FIFO. <VPCTR is not incremtnttd when the inttrrupt routine finds the 

FIFO empty.> Variable VHCTR at CS253,1 J is incremented by tht interrupt routirw tvtry timt it 

rttritvn a "marktd" phontme from the FIFO. D&ta rectived via PUT commands dtterminn which 
phonemts are to bt "marlctd11

• 

4. THE OPEN COMMAND 

The OPEN comm&nd turns on tht SSI -263 chip, s~cifitS tht form in which d&t& will be sent to 

tht handltr, stltcts the timing rnponst of tht SSI-263 chip, and givn the addrns &nd length of the 

FIFO. Tht contents of the IOCB is u follows : 

ICBALIICBAH contains & pointtr to tht char&ettr 1tring 11 V:" ,CR or 11 Vi :II ,CR <CR = carriage 

,..turn>. 

ICAX1 contains tht following: (a) Bib 7-6 ~cify tht timing rnponse of the SSI-263 chip: 

00 • Phontme timing, transitiorwd inflection; 01 • Phontmt timing, immediatt infltction; 10 • Frame 

timing, immediatt infltction; 11 • Invalid. (b) Bit 6 • 1 if tht calling program is 51JPPlying a FIFO. 

In thit can, ICAX3/ICAX~ contains the &ddrtts of tht FIFO, and ICAXS contAins the ltngth of ~ht 

FIFO in bytn. Each phontmt rtquirn five bytn on the FIFO; connqutntly, the length of tht FIFO 
must be a multiplt of fivt. 

Bits 5-0 • 01000. 

If bit 6 = o, the handler will supply & 40-byte FIFO. 

3 

<c> 

w
w

w
.a

ta
rim

us
eu

m
.c

om



ATARI 14SGXI..D RESIDENT VOICE IWI>I..ER PRELIHit-NY EXTEr6W.. REFEROC£ SPECIFICATI~ 

ICAX2 ~cifiu the form in which data will bt received by the h&ndler: 0 s Numeric Form; 

'N' = Numeric form <' N' and 0 are the ume>; Cothtr forms TBAJ. 

5. THE CLOSE COMMAND 

Tht CLOSE comm&nd immedi&tely turns off tht SSI-263 chip. Any phonemes in tht FIFO &re 

lost. 

6. THE GET COMMAND 

Tht GET comm&nd returns ERROR 146 (function not impltmttntedl. 

7. THE PUT COMMAND 

The PUT comm&nd sends dat& to the handler, which will convtrt it into phon•m• codts (if 

necnuryl &nd then plue it onto th• FIFO. If the FIFO is full, the handler will loop until space in 

the FIFO becomes &vailablt. The form in which the h&ndltr expects to rtceivt dab dtpends on the 

dab form 5Ptcified in the OPEN st&tement. 

7.1 NUMERIC FORM 

When numeric form is selected, the h&ndltr expects to receive numeric&! d&ta which will be stnt 

dirtctly to the SSI-263 chip. The c&lling program must und fivt bytn of d&t& for uch phoneme that 

ia to be productd. Tht five bytes art stnt in tht following order: 

BYTE 1 • DURATION/PHONEME 

BYTE 2 • INFLECTION 

BYTE 3 • RATE/INFLECTION 
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BYTE 4 = CONTROL/TRANSITION/ AMPLITUDE <BITS 6-0 ONLY) 

BYTE 5 • FILTER FR!QUENCY 

If Bit 7 of Byte 4 is set, tht phoneme is considered to be umarktd"; if Bit 7 of Byte 4 is clur, 

the phon.me is not marked. The handler will incrtment VHCTR whentver a marktd phontme is written 

into the SSI-263 chip. In any case, Byte 4 is logically ANDtd with $7Ji btfort it is written into the 

CIT I A register, 

7.2 [OTHER FORMS TBAl 

8. THE STATUS COMMAND 

Whtn the handler rtceives a STATUS command, it stores 4 bytes of status information into 

DVSTAT at [S2EA,4J. Tht 4 bytes art as follows : 

DVSTAT • Phoneme Counter <copied from VPCTRl. 

DVSTAT+1 • Harhr Counttr <copitd from VHCTRl. 

DVSTAT+2 = Flags: 

Bits 7-6 = Data Form: 

00 • Numeric 

01 • TBA 

10 = TBA 

11 • TBA 

Bits 5-2 • TBA 

Bit 1 • FIFO Filled Flag. 

Bit 0 = FIFO Exhausted Flag 

The FIFO Filled Flag, if set, indicates that since the lut OPEN or STATUS command there wu at 

lust ont timt that tht FIFO was full when tht handltr wanted to st~ data into the FIFO <which 

mtans that the handler had to loop waiting for space in the FIFO), The FIFO txhaused flag, if 11t, 

indicatn that aince tht last OPEN or STATUS command thtre was at lust ont timt that tht FIFO 

wu empty whtn tht SSI-263 chip rtqunted & ntw phontme <which means that the inttrrupt Strvice 

routine had to supply a PAUSE phoneme). 

DVSTAT+3 • Number of phonemn in tht FIFO. 

5 

w
w

w
.a

ta
rim

us
eu

m
.c

om



ATMI 1458XLD RESIDENT VOICE IW«.ER PRELIHl~ EXTEJIW. REFEROCE SPECIFICATI~ 

9. SPECIAL COMMANDS 

S.vtr&l SPECIAL comm&ndl &re impltmtn'ttd by tht Rnidtnt Voict Htndltr. 

9.1 THE SVHCHRONIZE COMMAND= $31 

The SYNCHRONIZE comm&nd hu i comm&nd byte v&lu. of $31. Whtn tht hindler rtctivn & 

SYNCHRONIZE comm&nd, it pltcn i PAUSE phoneme on the FIFO &ncl then loops until tht FIFO is 

empty. Tht SYNCHRONIZE comm&nd c&n bt ustd to tnsure th&t i phr&H hu bttn c:ompltted before 

CLOSEing tht voict h&ndltr or going on to the ntxt &c:tivity. 

9.2 LOTHER SPECIAL COMMANDS TBAl 
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