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The DPC Scund Chip per

bl

forms the following functions:-

k3 Hulti-functiﬂn "3 tones + noisa"
- Memary paging.

2

3. Addrass decoding for on-board ram,com ang Cartiridge.

9. Iatarrupt s¥YStam including 143z ang Programmab] g Erequency
Limer ilnterrupts and Lwo extarnal inputs,

5. Resat circuit Compatible wity

6. I/0 strahe signals for yse with extar ;
EX¥i-stat2 buffars. :

7. 1MHEz Systam clock,

8. 280 wait State generatar,

OPC  sound ¢hip has 23 interna) ragisters, 17 of which ara
wrise=oaly, 1§ af thesa registars ars dssociated with the sound

=
Jeneration, four R/W Lagisters ara for MEMOrY management, and one
R/W ragistar is usad for intarrupt Control,
The las» Wwrits=-anly registar | g “Sing the overall
"S¥Ystem Configuration, Intarnal decading is provided for a further

3 I/Q reqistars, raad and writs
wikh extarnal latches and tri-gtasa buis
Resat clears a1} 42 interna) ¢

The 3 tone denerators produce SJuarz waves

Programasnls from 3042 €2 125KHz whieh €an be modif
ways:-

a. Distortign €an be introdyced BY using the cutput

frequency o sample H.F. claocked Polynomial countsrs.

are 4,5 or 7 bi-. The
7 bit PN can also Be exchanged for a variable

with fraquency
ied in wvariaus

length

L7/15/11/9 bit pn counter.

b. A simple high pass filtar is Pravided on each channel,
clocked bv the CuUtput of a diffarant caannel,

- £ A ring modulator effact js Provided on each clannel,
with the outout of 3 differant channel for it's gther
input,

The noise channel is lormally a 17 bit pw Counter clockad
from 3lxaz, generating a psando white hoise, The input to this
counter can he changed to clock Off any of the 3 tone channals,
and the py counter can be reduced ip length to 15,11 or 9 bits.

7 bit pN counter, The




e

The 1 tone generator outputs and the noise generator gutput
ar2 routed to 2 amplitade control circuits (lef:t and right). Each
amplituce contzol consists of four 6 bit write-only registers
{cne for each sound) which ar= multiplexed onto an external 6 bit
D/A ra2sistor networx. In it's own time slot each channel outputs
the value in 12's amplitude register Lf tone is high, else zero.

Eicther or both of the sound output channels may be turned
into 6 bit D/A outputs, when they will constantly output the
values in tone channel 0 amplitade registers. This is controlled
bv 2 bits in the writa-only sound configuration register. Thces
further bits may be used to synchronis2 the tone generators by
hoelding them at a presat count until sync bit gces low,

= A ]

which mav be output ontd Ald=-A2]l pins bv selecting the reguired
ragister wiih Al4',AlS'. This provides 256 * laX pages. Thesa
putouts mav pe tri-statzd with BREQ.

Memory management consists of four ra2ad/writa rcegistears

Four latchea‘'incsarrupts &r2 provided, a l3z intsrrupt for
time <¢lock aoplications, an intarrupt switchable betwe=sn S0Hz,
1XHz, or the opoutsuts of tone generators 0 ,or 1, and two extarnal
negative edge t-iggered intearrupts. Each interrupt latch has it's
own enable and rasat controlles by an 8 bit writes-only ragister.
An at:tampt Lo re=ad this regiscer will ceturn the state of the
Eogur intarruot latches and two interrupt input pins, and also two
flip-floos toggling off the timer inter-upts. The setting of any
interrupt latch will bring IR low (open drainld. 50Hz/l%¥4z/tone
generator jintarrupt selection is made by 2 bits in the sound
conficuration ragistar.

Salect signals ara generatsd for rom, wcartridge, wvideo ram
and video I/0. A 1MHz clock output is alsgo provided,

A Z30 r=3st is provided on RSTO, either on switch on bv an
arnal RC natworX on CAP, or a low going signal on RETI. The
ter generates a lmS raset pulse synchronised to the falling
ecge of Ml to pravent loss of data stored in dvnamic ram. The
RSTO output recuizrss an extsrnal 74ALS04 inverzar ta drive tae

systam rasat line at the ¢cor-ac:t speaé. and inversion.

ex

A write-only svstem configuration registsr is used to set
the system for 16/64K on board ram, 8/l2MHz input cleock, and wait
states. The wal:t state generator can be programmed to give no
wait statas, waits on opcode fetch onlw, or waits on all memocy
accessas. Nota that no wait i1s ever generated for access to video
ram, as this would conflict with 280 elock stratch.



REGISTER DESCHIPTIHNE

RO W __eap
b7-bo
RL W _ ea)
b3-b0
b3, b4
b6
b7

R W _ £33
Rd W eay
RS W _gas

Low byrs of AumoRr tg ha loaded into 12 bit down
countar to gat Period of tone Channel ¢.

High nvbble Of above. f DUt = 125,ﬂﬂﬂf{n+ll Hz

00 = pyra tone,
0l = Enable 4 bik Polvnomial countar distortion.

10 = i 5 Bis - -2 .

ll = 1] '? blt ] 11 ] LT

| Enable hieh PESS filtar UsSing tone Clannel 1
as cleock

]l = Enaole rine modulator Wilth tone channel 2

As RO but for tope chanpe] 1.

AS Rl but fgr tone chanpel 1l excepr:-

H.P.P. USes Etonas Channel e
R.M. usas noissa Clannel _

H.P.P: USes noisa channel
R.M. useas tone Channel Q.
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W EAD

bl,b0

b3,b2

03

bd

b6 , b5

b7

s2lect noise clock frequency;:-

00 = 31.25&K:4z=.
01 = tone channel 0.
10 = tone echannel
11 = tone channel

b =

Select polvnomial Counter length:-

00 = 17 bit,
01 = 15 hit
190 = 11 Bbix
11 = 9 pit

l = Swop L7 bit and 7 bit polynomial countszars,

1l = Enabdle low pass filtar On noise using
‘tone channel 2 as clock

1l = Enable hign Pass filter on noise using
tone channel 0 as clock.

1 = Enable ring modulator wikth tone channel 1.

Synec faor tone chann=]l 0,
(1 = hold at presat, 0 = runy,

Sync for tone channel 1.

Svnc Eor tone channel 2,

L = Turn L.H. audio output into p/A, outputing
value in RS,

L = Tura R.H. auvdio output into D/a, Cutputing
value in R12,

Salect interrupt rate:-

00 = 1xaz.
0l = S50Hz.

10 = Tone generator Q. £ = 250,000/{a+1)
1l = Tone generator 1.

Undefined.



bS-bp Tone Channel g L.R, amoljtude.
Also yalye Qutaut to r. 4. D/A i2 gy b3
b7, bs Undefineg
R2 W gag
Bi-hp Tone Channel } L.H, amplituds,
b7, b5 Undefin&d.
R10 w EAA
b3-h( Tone Channel 2 L.H, amplitude.
b7, bg Undefinag.
Ril w g,
b5-50 Noisa Channel L.H, amplitude.
B7,4 Undefinegq.
R12 w £3
b3-h Tone Channel 0 g_y amplityde.
' Also vajlye SUE2UE to B g D/A if gy bd = 3
b7, b6 Und&flﬂEﬂ
Ri] W eap
b3-50 Tone Channel ] R.H, amblityde.
b7,b8 Undefiﬂed.
R14 £AE
b3~5( Tone Clannel R.H, amplitude.
b7,b6 Undefineﬂ.
RIS EAF
b5=pp Noisa Channpe] R.H, amolityuda.
b7, bg Undefiﬂed.
5

L



tE AlS . alg) = 00

1f Al5',Al4' = 0}

Rid R/W E32

b7-b0 Page ragistsr OuUCtaut to A21-alg = ALS',Ala' = 19
RS R/W €33

b7-50 Page ragister Qutput to A21-pal4 s AlS', Al4a' = 11
R20 W £34

=11 1 =1Enable 1XHz/50Rz,/Tg interruot,

bl 1l = Reser 1Kdz,/50Hz /TG interrupt laten.

b2 1 = Enable 13z interrupt,

b3 1l = Reset lHz intarrupt latch.

bd l = Enable INTL.

b3 l = Resar INTL latzh,

ba 1 = Enable INT2.

b7 1 = Reset INT2 latch.

R20 R £34

b0 lﬁHzKSDH:fTG divider, (f int/?2 sgquare wave).
bl 1 = 1KH2/50HZ/TG latch set,

b2 1 Hz divider. (0.5 Hz sguara wave ),

b3 1l = 1Hz latch sar.

b4 INTL input pin.

b3 1 = INTL latch set.

b6 INT2 input pin,

b7 1 = INT2 lateh sgak.



g2 SJUnD Cnsd
291 W €35
R21 R £35
R22 W £36
R22 R _£36
R23 W __£37
RZ3 R _E£3Y
g3l W  E3F

b0

bl

3, b2

SELECT OQUTPUTS

VIO

ROM

CART

VRAM

Active low strooe on WRO.

Active low strooe con RDO.

Active low strobe on WRIL.

Active low strobe on RDL.

Active low st-oce on WR2.

pctive low strobe on RD2Z.

On board ram. 0 = 64k, 1

i

15k,

Input clock fragueacy. 0 = 8MHz, 1 = l2MHz.

00 = Wait on all memory access except video ram.
0l = Wait on Ml only, except viceo ram.

10 = No walits,

11 = No waits.

tow for 1/0 access £80 to £8F.
Gated witnh IORQ,RD,WR in wvideo chlip.

Low for memory access on pages =3 .(0-EFTFT)
Gated extarnally with RD.

Low for memory access OO0 PAaces 4-7.({£10000-S1FFFF)
Gated ext=rnally witn RD,WR )

Low for any memory acc2ss on paéﬁs ERC=ETF
(£1F0000-23FFFFF) IF R3L b0 = 0.

Low. for anv memcrly AacCcess other than rom or
cart-idge (S£20000-£3FFFFF) IF R31 b0 = 1.

Gated with MREQ,RD,WR in videc chip.



