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1. Sound
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PexXnumbl

S |

Pexknum,npmu KOTOPOM He Pexxum, Koraa
NPOUCXOAUT reHepaymm Mbl MOXEM
3BYKa reHepupoBaThb
3BYK,
onpeaeneHHomn
4acToTbl U
ANNTENIbHOCTU
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Pexxum, B
KOTOPOM MOKHO
ynpaBnATb
dbopmon curHana
n ornbatoLlen




BbIKNOYEHHbBIN PEXUM N
reHepaumn NpocTemnLlero CMrHana

Perucrp tone :

OnpepenaeTt 4acTtoTy
reHepupyemoro CUrHana

* 0 — 3BYK BbIK/.
* 500 Hz

* 1000 Hz

* 1500 Hz

Permnctp limit :
OnpeaenaeT 4INTENIbHOCTb
3By4aHWNA CUTHA/1d B
MUNNNTNCERYHOAX



Pe)xxmm ynpasneHua Gopmomn
CUrHana

PULSE TRIANGLE
\/ \/ \ \/
SAWTOQOTH NOISE

VY M il ‘.)"W"'Wff iy

http://music.tutsplus.com/tutorials/an-introduction-to-adsr--audio-11150
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YnpasneHue ormbatoLlen curHana

OnepaHabl MHCTPYKUMKM SNG
AD VTSR:

e A - attack, AnnTenbHOCTb

B * D - decay, AIUTENLHOCTD.
(I | e V- volume, makc. 3HayeHune

s Time—% npu aTake.

e - * T —type,dopma

=5 ustain

S5 2 MOYIMPYEMOrO CUrHana:
& TRIANGLE = 0, SAWTOOQOTH =

ok |oecoy|suton | Rotos 1, PULSE = 2, NOISE = 3.

* S -sustain, TPOMKOCTb.
* R -release, 41MTEeNbHOCTD.
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Kak moaenmpoBaTb?

mute sound

OfpabathiBaemos SannawwposanHoe  Hoeoe —_
cobpiTHe cobeiTHe cobbiTue VoS
\/ VAR A/
| *.,.{, | | Y | Y | Y .
| A C— | | = | | *
H Tt e e oo - Bpema

Terywee cuny-
NMPYEMOS BpeMs

mute sound — cobblTUe, KOTOPOE reHepupyeT BblKAOYEeHNE 3BYKa

If (tone !=0) and (limit !=0)

BKN reHepauma 3ByKa

mute sound nopoxaaetca (uam nepecraBnaeTca)
end attack, end decay, end sustain, end release —ncnonb3ytoTcs
ANA MOAYINPOBAHUA pa3HbIX ¢a3 reHepauumn \));
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ObuweHune LMY c 3ByKOBOW KapTow

| TIMER: videotimer

CPU: chipl6

«—— 1 GRAPHICS: graphl6

RAM: ram

JOYSTICK: inputl6

CSPACE: memory-space

VIDEO-RAM: ram
VSPACE: memory-space

SOUND: snd16
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Memory mapping

15 87 0

Opcode | Length

Opcode — Kopg onepauuu,
Length — nonHaa AnnHa nocneayouen
KOMaH/Abl B c/loBax

Memory map

RAM

Stack

JST1

JST2

Sound

Video

Reserved

Kypc «llporpammHoe mogennpoBaHMe BblYNCINUTENbHbBIX CUCTEMY

0x0000

OxFDFO

OxFFFO

OxFFF2

OXFFF4
OXFFF6

OxFFF8

OXFFFF

V=

1

L

d

b’/



15 8 7 0

Opcode | Length

e

0, 2 TONE HHLL NHCTP.
SNDO...SND3,
SNP

1, 2 ADVT SROO UHCTpYKLUUA
SNG
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2. Timer

#RESET

—_—— — — — — — — — - — — — 4

REF ——F— reference

— CLK :
F counter
#ENABLE
’ reference U reference -
#INT
ENABLE=1 V
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Hawa moaenb Tammepa

—_—_—— e — e — —__ =

Kypc «MporpammHoe mo AENNPOBaHMNE BbIYNCANUTENbHbIX CUCTEMY 12



3auyem Taumep??
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MHCTPYKUMA —

OTBeYaeT 3a CUHXpoHM3auumto LITTY 1 BbIBOAOB
BUAEOKaPTHI

VBLANK #VBLANK

R
>
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About DML: banks and registers

* A register bank (or simply bank) is an abstraction
that is used to group registers in DML

* A register is an component of a register bank that
contains an integer value, which can be either
unsigned (the default) or signed.

register rl { register rl size 4 {
parameter size = 4;
}
}
register rl { register r1 @ 0x0100 {
parameter offset = 0x0100;
}
}
\ =
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About DML: bank and registers

register rl size 4 @ Ox0100; // Kak yacto genaloT Ha caMom gese

log "info": "the value of register rl is %d", Sri;

if the bank contains several registers of the same size:
bank bl {

parameter register size = 4;

register r1 @ 0Ox0100;

register r2 @ 0x0103;
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About DML: registers and fields

bank b2 {
register rO size 4 @ 0x0000 {
field status [2:0];
field flags [8:3];
field reserved [15:9] {
parameter allocate = false;

b

log "info": "the value of the status field is %d", Sr0.status;
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About DML: attributes

! !
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About DML: connects and interfaces

connect plugin {
interface serial_device;
interface rs232 device { parameter required = false; }

)

implement io_memory {
method map(addr_space_t sp, map_info_t info)-> (int status)

{
)

method operate (generic_transaction t *op, map_info_t info)-
>(exception_type_t exc)

{



About DML: events

event future {

method event(void *data) {
log "info", 1, 1 : "The future is here";

}

* The event() method is called when the queue reaches a
posted event.

* To post an event, use the post() method.

// post an event 0.1 s in the future
inline Sfuture.post(0.1, NULL);
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