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MINIGUMEY OUVERVIEW

The MiniGumbe wes conceived as an extremelw low-cost sound sunthesis
TC dirmtended for use in slug-in game cartridges for the 34600 home video gazme
swetems  augmenting the sound generation ceraebilities of the TIA chir rresent
are the 3400 motherboarvd. As suche it Taces severe constraints on reckedge sizes
die size (and thus cost)r external comeonent count {(rrefervably zerode and
geners]l eroducibilite. The overriding concern hes been Lo eroduce 2 swenbhesis
subswsten whose total coste installed on the carbiridger, would be less than
$Lo00, Thuse an "add L1l Tull® design srrrosch has been used. Secondarw
concerns were Lo sroduce bhe highest euzlite sounds rossible within the Tirst
constrainty with rarticulsr attention being raid tol

Lo Mersatilite - many sounds sre aveilsbler with ROM-bzsed waveforms
redefinable on & rer-dgame basis

2. Musicality -~ musicelly useful festures: such ss Fine freguenow
rasaolution, wide randges of Ltimbre variations z2nd careful
cheice of noise dgeneration techniaues

Fe Listenatilite - 8 wide duwnamic range generstion techrnicue and
outrut section sssure low distortion and high ouslity
ereviowsly unattaineble a2t this rrice soint.

Fursusnt Lo these goslsr 2 generation technieue that results inm the
sroduction of 10-bhity two’s comelement sound ssmeles a3t 3 28 KHr samels rate
fas besn sdosted. Current wlaneg are Lo dmelement the ohir in UTI e 3Ig HMOS1A
Cerocesss and bthe cost constraints dictate that the die size be 120 mils sauare
|



or leass,

The most severe difficulte fzeed in the design of this chir is that
af the outerul sectiory consisting of 2 10-bit two’s comelement DAC and ite
gasociated outrut buffer. We lsck the exrertise in desisning HMOS analos
Functionsy and must now try and subcontract this highly ecriticsl ciesisn
auteide.

ANALOG DUTFUT SECTION SFECIFICATION

The arelod outrut section is resronsible for converting the 10-hit
oubeut samele into an znslog currents carable of driving the exterrnsl aucio
Time on the 3400 cart cornector, It is essentislle 2 10-bit morolithic DAC,
Followed bw 2 current buffer (incoreoratings it rossibler 8 First or second
agrder lowsase filter). The current fleoorslen for the rest of the device cazlls
for this section and its zssocisted outrut ead to reside in an sres 20 mils
gauare in the extreme corner of the die under the (minimum-srzced) VYdd znd

Yasg rings.,

The losd seen by the anelog outrut rin can be modelled as
Tuf in series with 4.8Kohms to a8 badlw behaved virtusl ground summins recrede .
This node is in fact the insut to the TV sound subecarrier FM cireuit used to
convew the audio sidnal to the user’s television (see attached schematics).,
AL sudio frecuenciesy it behsves ressonsble like 2 normel virtusl grounts
bt st higher frecusnciesy its imredance rises rather erraticallyy s it will
source ehout 500 mY et 4.5MHz et the outeut sin. This behavior maw CRUSE S0me
difficulty in the design.

It is necesssry Por the outrut #in to be able to swing 2 valte a2t Full
scale into thig &.8Kohm losdy thus sourcing zboul 22% ud. The 3400 swsten
cargcitively courles the incoming sisgnal esresented on the emxternszl gudio lines
allowing the outeul sin to be biszsed ur to srw level desired.,

Im specifiving the reauired linesrite 2nd mornotonicite for this devicer
it omust be keelt in mind that the fimal seserlicsetion is to rroduce music and/or
sound effects for 2 consumer videogame swstem., Clearlwy having 4+/7- 17372 LGE
Tinearite would be nices but it is rmot likelw to haresen in this technologwy
Wit this rescolutions in this amount of seeces Thuss the relavent srecification
ig to simely keer it monotonic. If mornotomnicite is scheivablesr then the
verious Tlavers of nonlinesrity will be well enousgh controlled for this
grelication,

The lowrzss filter mentioned above cen be 2 simele First or second
order twre incorrorated into the outeut buffer. It is used for the normal
gnti-alissing functions: whern combined with the rolloff inherent im the RF
modulator gnd TV Audio staeses (Lhus the relativelw gsentle rolloff srec).
The corper freauency should be arerowimatelw 4 KHz.,

The irnealt to the DAC will be tazken from 2 10-bit wider sctive-low

dete bus. Logic extermal to this module will srovide an scotive-high signal
which should be used to lateh the value of the dats bus for conversion.
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