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ABSTRACT

In this thesis, a speech signal processing for speech compression is studied. Technology of the
communication through the computer network, transfer signal (voice and data), has an important
role in the world today. Smaller size of signal became more important in communication. The
scope of the study in this thesis is to research for theory of speech compression in order to reduce
data size with completion. This thesis is based on SPEEX codec and used a microcontroller of 16 bits
as CPU.

The efficiency of the speech compression is evaluated based on 2 speech signals using wavepad
program. Then, plot the signal before and after compression using "matlab” by setting frequency as
6.144 MHz compared with register N1 : M1 as 2:13 and 1:6. As the result, after compression

speech signal have a satisfied quality.
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s 94 = @ ar b = A d'e =
dyanaunazalSouneumaiudun a8 (reference signal) HivwilAIN VCO

¥
Q=]

1 =5 3 LY o o 1 ' a L
drufisuiisuieas: IMusduiesniliszanaunuanuuanaeTe e aue s dy

o 1

Wares  ien a5 anspanmaa Ny Inesnundluszgaileunduieniunuas

Lo
s ¥

fuiiannuives Vo %uﬂizﬁ'aﬂ'J’mﬁﬁ'mmﬁ'mtymwiﬁu waruilounduszasfiuazi
IWanuavsaounzinll Tnofiasadufimnsiinnudnge (center frequency #30 free-
running frequency)

{v‘iﬂvlﬂi‘filzﬂﬁ‘lﬂﬂﬁ’mﬂizﬂﬂﬂﬁﬁ1ﬁﬂﬂﬂuﬂﬁﬁﬂﬂqﬂ

dmfSeufiouma Neog 2 wilafio ylauouzoen uazyieAsnen sliauouznon

¥ i
a5 198U Taol ¥ man (mixer) w3000 (multiplier) Aa¥l

Vi(t) = Asin(wt +0,) (2.22)
V,(t)= Asin(w,t +0,) (2.23)

or

o 4 " g
Ty Vityuaz V, (1) dlu tuuimmﬁm‘i’h #9214 aunvan V, () ¥eIn1sguaIu

V. ()= %ABCOS[(CO, +m,) +(0, +6,)]+ % ABcos|(w, —@,)t +(6, —0,)] (2.24)
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4 ' % do v =3 o i ' ]
dloHnunisinsesnnwdarunie Iddyauvieon  Hiusgiunnuianaaves

A = o s ar 1
agalianuuzaulda Az 2.19

v, =%ABcosw
e ¥=6,-6,
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A

511 2.19 dnvazauiidvesdun Somnsu driaueuzasn
° o o = o an & Y dg 9/ ad ) g o =4 o
dmiuginsanfFouieysiadtneatiy afrluldva1ed® wu 19 ©nngiv-oos

o o a ] = ﬂé o arsy 1 = e
wiogunsalyiiafinnnd iwu 14 Wal-vasy Fesslidnvazauifsu@oiuiuuuouzasn

usvzaetuiihudunss fagii 2.20
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311 2.20 dnwazauia drufSounvndasiaainen

¥
ot = ¢ o a ' ar
vco  awsoadedulavawit  laleamthduaudwilalSumussdu  (voltage
. . . ] Yo o o & o =1 @ o 4
variable capacitance diode) m%gi}ﬂﬂuﬂiu‘m NUIANDT (varactor) ¥30 :uaﬂ"lamsmai

(multivibrator) ¥iad139 fisnsanmuguanud ldaloussdu Ui 221 dudruazania

M lilves vco

NNYE (MHz)

us v (Taam)

31 2.21 Snvazeuiaves veo



28

= o [ i =
auyd Indganaueibud i danfSeufisura Ao

Acos[w t +y (1]

Trinaulm1anud (Frequency Sensitivity) 499 VCO fis K, rad/sec ADA1UBIANI
' A - A a & =4 = =
uenannsomsfounlasvesnruiiiapuslavaziite,  AdRavinmsidountas

159A V Ay utnued VCO $aaun1sf (2.25) Hudo

_doy,

K =
v

(2.25)

=

Yyauiivenszquiitadygiannmiesduaziounud (Oscillator) 1y VCO Asaums

=h.

2.26)

Beos|w,t + K, [V, (A)dA] (2.26)

2.3 aotlasnssilulnsneuinsames dsPIC30F6014
dmiiTasenid18@en 14y Tnsnou Insatmed dsPIC30F6014  Tumsalszanann
Toygnando dspic fie luTasnenInsamos 16 Ua uaz“lniﬂsﬂauimama{ﬁygﬂﬁ'ﬂiﬁﬂgflu
YnTY DSC (Digital Signal Controller) FuihuluInsneuTnsawesi 14 sumseenuuuriiu
Mo rulsziaradyanasiaeadmivadieszuumugusa Tulaiiiauannsage

o a ) N 3 a
llﬂzuinﬂa“!ﬁyﬂ1\1‘1‘ﬂ‘]f’:]f.ltluﬂ’liﬂixu‘]ﬁﬂaﬂ']QW']ulﬁﬂa

2.3.1 IR lREI3U83 dsPIC30F6014
o 9 & =) = Qe ’ d
Tuvirdellszvessvisdsguantauazanvanioangmelnluins Tnsames
= = Hg o a A Pow o 2 =
509 lugamirun lFdmiudendeduginsaimevenlumai lnsaauil
Ay =4 4
1. AaMTAveITNY
- ai‘lu"lﬂﬂsaauimmaa{ﬁi%' “T)’ﬁg U1 RISC (Reduced Instruction Set Computer :
RISC) gneenuuunIiimdalumsdausoudes dlilassathaneluli

» [
dudeoy  awnsodisuranaldesaldszdnsnm  Banasidalumsnianly
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Fugou Midannsadmaonldsngs munsolddudyananinniuiganng
o = o o ~A t
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. S gt 3 4 Y ar
architecture) (1 Insmaeiiaiiuinldmnzgsumnlszinanadaanauiyy
= ¢ = ar ] w9 @ o a 24 ~ = r
Soatnd Imswentiasnhtadoya duliamdeldsunsy WendniBuansuds
i = o
1llev] (pipeline) Miduaunaldszrudas Tavndudramiaonisuaisnia
L‘ﬂuiﬂ‘id‘d $1ave4 DSP (Digital Signal Processor : DSP)

ATTINITAILINLLAZLIN (Multiply and Accumulation command : MAC) g

]

d o (=S 1 a A Vv 1 &4 =
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¥ o a o d o mwd &
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o2 Eh

¥
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s o o W Y a
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4 v »
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AN IMUALDAIRTY (Address Generation Unit : AGU) lgneenaniu mdegauas
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o b o @ 1 A ] gl .
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g Y ¢ o A [ :
16 a1 WhiSTmweindnnlFlumsian lesnnlassadaiuezisddeaunse
Y q’: 8/ U - v ey L - o 0
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1 = o o | o .
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o ' e & ow o LY ' o ar
sossumasstiadygudunes ld lagaga 41 unds Taoaunsofimuasedy
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1 o d as ar a v
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- mudidmiwanudideya truse (modulo addressing) 4111501919
4 [l ¥ ]
Tufiufimizsanusideya X uaz Y J3msiildieannsiauuuuiuse
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191810 x Aguminiu Wenndfisdeyaedniilszdninm Taoms
. o i Vo oy I
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= o
NNAUAPNTAT

veo o

A = 1 I - -31
- ilodszaanadaussdaIu o udoya 1Aaaue -256.0 59 256 -2
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401im
fimirnlszuranadiunisganaviuiu@uuazirudin 17x17 9a Tugiues
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g13au73 seasunisdasdnaviinfauas lufamTeanineg laviiah 16 1z
Py A o Qs 5F w o LY ¥ e’: o -1
Wudanseanuis dwmsunms Wradusannsaldwa ldnaaviuduyuia 32
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& o o o 1y @ o y
- e luTvuaaed oy seldmadwiidy f1 two's complement
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o ar o o =] U [} 1
- AMTVRITUIANVIIA 16 1in 12TABY52HI -32768 (0x8000)
=
149 32767 (0x7FFF)
o (Y o I3 oy = v 1
- iU WALV 32 110 93D 10033N 319 -2,147,483,648 09

2,147 483,645
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Qacy 37 - [ <
3 Qﬂ!ﬂﬂﬂﬂﬂ]“ﬂ?ﬁwi)ﬂﬂﬂﬂuq‘ljﬂﬁﬂlﬂ'lﬂuﬂﬂ
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321in'ld

fdnnsendefiugUnsaioynsaluuy SPI (Serial Peripheral Interface : SPT)
fidaudourefuginsaishsiaunzooasimdss Tuuuy DCI (Data Converter

Interface : DCI)

QAT Ly v lf‘l
4, RUaHUAHIAYATHDUY

~ o =S o 4 - o o
UNIINBIDDUIEEHN (POR), WIIBTON Iniwo3 (PWRT) Ua2 90aABONOITEARITN
on'lmes (OST)

feadaon Inwesunu Tsunsuniexenuas 1A (Programmable Watchdog Timer :
wDT) Anihisa lulnsneuInsa@es lunsaimAanisBi1un1srewuas
- ' '] - 3 o

Aanaay limseiiaudume 1a

7995 UM3 Isunsulu99suuneynsy (In-Circuit Serial Programming : ICSP)

5. N155995UNTHITIAY

o 1 o ¥y ¥ ] d? ar ]
seafunrtmsiavediudniluuy Tavhidesaseldsunsudosiuindanis wiseon

as dy
ilu 5 guuuy Fail
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185115 16 dauuu hifawmsomune
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. i
3. MTHISIEVHIUIMANNLAIAG 32 19

o
A 2
o g ey 3 = 9 = A
4. MIMITDVVNIURANUNUAIAG 16 LA a8AINTT 16 UALLLPARTOINUY
=] 9/
# 6 ]

5. NSHITAYIIUNLAUNUAIAG 16 1A AWAINIT 16 Dauuy BiRamSoavute

6. ITVVAYYNVUIND
- mwsodenunassuiadyanaudnmnnolunienuenla

= ] ¥ 4 = ] o ar = as
- Wvasadengl sgnmslumamuanudlunisyiniuvesdggruudnm Asuaaa

Tua1s1an 2.3

o

- TduasagouauRaNaIsvssdIsRn wonlGouunasd i duaw

6o

w19

a 4 w P = - 9/ 1 ar o
MIWN 2.3 Srudygnuanudniminmusn lgsndunsesmaaenglnely

At dmauraiongy AnwdvIean
4 MHz -10 MHz x4 16 MHz -40 MHz
4 MHz -10 MHz X8 32 MHz -80 MHz
4 MHz -7.5 MHz x16 64 MHz -120 MHz

o s § ¢
2.3.2 lugadimSuwenseginiateynsy uuy SPI
NSAAARDULIL SPI Lﬂuﬂﬁaﬂﬁiﬂﬂlmimmmﬁuinll\i?i’Jz (synchronous serial interface)
1 A ' - = ) e o i = 4
981aMile FraAunNudzaniunisdaneduginainivusn RilszuvnIsAARBILY SPI

=

or 1 1 o [% o o
milouny 1w vitenudinousn  EEPROM, leddngungl, gunsalutasdynin

a

=

aa o o oYy o
nouzaonuAInea, pilnsalnlasdunnudtnoailutouzaen nie lulnsnoulnsawes
o d' o al dy ¥ o or =y 1 o o ar 9
fou dwmiyluTdswativelddmsuaadeny ledduniwenaaswa LeD

=4 aQ v L] é A ot =
Tuga spI fudmiudeldam 4 11 Fel¥swiuvmesnnAdin Usenovdan

1. SDIx Pin (Serial Data Input) ihuv1iudayasynsy

2. SDOx Pin (Serial Data Output) iundadoyasynsy

3. SCKx Pin (Shift Clock input or output) ﬁ‘lumﬁ'fuuaunmmﬁﬂﬁmﬂiu

4. SSx Pin (active low slave select or frame synchronization I/O pulse) zﬂuwﬁ'aﬂ

'd o o = =} 3/ a T oar w da a o

gilnsaiman  Hafaein <07 wislduniudidymnaiaddmiusmua

o ¥
ﬁQﬁqzﬂJﬂﬂlﬂiﬂﬁJﬂﬂ&lﬁﬂHﬂﬁﬂ
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[N =] L 9 L) J v as
Llﬂﬂﬂ’]ﬁiliﬂﬂ’lu ﬂﬂﬂ!lﬂ?%ﬁi‘]ﬂ‘ﬂﬂﬁ 3 nNvanae SDI, SDO uag SCK vUbyNUNI

Amua Tnuansiaru Tugdii 2.23 uaesudenlaezunsumsiiaueessluga spi lu dspic

< Intemat
Data Bus
| sPuBUF |
.f/\ h‘—_“\
F—_—— [; PR —_—— — 9 Registers share address SPIxBUF
| e

< s IR (e ) B

E 14— 18 1, 4, 1€, 64
Enable Master Clock

Note: The SPixTXB and SPIxRXB registers are memory mapped to the SPIxBUF register.

! 4
314 2.22 vdenlaezunsu ves Tuga SPI
¥
dmsulaseauilldfmualdluge se1 viwwluTvua wames uaziigiuuums

3 v 1 o o ar [ {
Wwoureszndn lulasneuInsmosny leddwazneasimoe Aagii 2.24
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PROCESSOR 1 [SP Master] PROCESSOR 2 [SP! Slave]

| | | |
| ] 1 1
| ' I |
| | | |
1 | § |
| S0Ox, .| 5DK |
1 ] T 1
1 I | 1
b Seriat Receive Buffer | 1 Serial Receive Buffer 1
b {SPIxRX8) | : {SPIXRXB) :
| i

| ] | N 1
| ] 1 I [ 1
I | 1 1
| | ] |
X Shift Register SO | e g SO0« Shift Register |
1 (SPhSR} | I {SPIXSR) )
1 | | |
] MSbit LSkit ] | WSk ﬁ LShit i
1 1 | 1
| 1 I 1
] ] I 1
| Serial Transmit Buffer t | Serial Transmit Duifer 1
| {SPIxTXB} I I {SPETXB) )
! r Y ' : r Y !
1 I I i i
i 1 | . | I
1 | Serial Clock | SCKx h
| SP) Buffer SCKx | i SPI Buffer .
1 (SPIXBUF} | | {SPIXBUR) |
] | | [}
1 ————® S5x 1
¥ S5S5x = I '
L — —— A | e e N Fl R e i o

(SSEN{SPIXCON=7>} = 1 and

{MSTEN(SPIRCON<S> = 13}
MSTEN(SPIXCON=5> = 0))

Note 1: Using the S5x pin in Stave mode of operation is cptional.
2: User must wiite transmit data tolread received data from SPIXBUF. The SPIxTXB and SPIxRXB registers
are memory mapped to SPBUF.

| 4 ' ' o o L4
31N 2.23 msieusa Tuga SPI szniginsalnees wazginsoican

2.3.3 Tngadmuisennsginsaieynsu uuy DCI

L] Vv -~ 1 ar 4 o 9t J = o g
Tuga DCI $relvmsenaenugilnsainsusnii ldaeiuy omisu gilnseliduag

[V | 7 ) o [ ey o
00ASHMFY (audio codecs) M3 PUnsallasdygnaneuzasndludinea, o1lnsalmlas

¥
dyanuaieealuiouzann dmiuTilsnatisz 19dmivaadedy Tod sizooo

1. aasaruana lilves Tuga DCI
o ad P N a.
- annsadmuavIAsadeya (data word size) Tgegafivuia 16 n #2038Ms
Tlsunsu
ol o o L4 . ¥
- immmﬁmem"lﬂq:lqﬂ 16 Iniiaaoa (time slot) 1u t3uvoYa (data frame) oy
Y . 9t = oo ' o
535UV (frame size) IAgaan 256 1in Taulitiaatuguoglunnq Indaaen
3 P a oA @ FI)
Tusudeya Faezaosinswriufiels DCI ziunsodidoya
" Ao o = = v
- flundsiindrseedeya (data butfer) ausahudoyalane 4 Hiadoya Taoli

HEINTNOINTVUBY CPU
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H a’ ] t ¥ é
Tugadl 2.25 szueasdadnyazmahnuvesdmlsznaudiameluluga DI

namaiemsinuiudsdoyaszriteTuga DCI M Werdoya (data bus)

BCG Conlrol bits

A

V

51 2.24 vionlaozunsu ves Tuga DCI

2. Mdmsunel¥au Tuga DCI

Tuga DCI Hndmsudoldem 4 9 dsznauain

1. CSCK Pin (Serial Clock input or output) WInih (Youne

pueia

@ o

ansofmual? lulasaeu Insamesitlu 15U

muusnusailudidsdyanuuniing dumaanugu

SCKP
Sample Rate [>1<L
Foscid —] SCK
Ganerator D‘ﬂ g C
* FSD
Word Size Selaction bits——— | 15000 l
Frame Length Selection bits——me-| Synchronization [>‘<| g COFS
» DC Mode Sekeclion bits—ge-| Generalor
£ l
@«
]
2 Receive Buffer
g - | Ragisters w/Shadow .
B DCH Buffer
Control Unit
[ ——X- AN~ It
Transmit Bulfer 4 .
| pu|Registers w/Shadow _+ O Rpohier '_——-@ Csoi
L & {500

YR IUUIRN A0

apannEmengilasal

. . 2 [ 3
CSDO Pin (Serial Data Output) gndmualdiflusidsdeyasen deluga Del gn
1uLIA (enable) asanmuavzdadeyasonnielu dumaedianiugy

. CSDI Pin (Serial Data Input)  gafhmualdiflunisudayadh e luga ber g
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4. COFS Pin (Frame Synchronization) ‘ﬁ'IHﬁTﬁ #41n5 "lucﬁ (synchronize) nsaslou
doya S uRasuLY CSDO Az CSDI aunsodmua gz undodanad (frame
synchronization pulse) vhumaﬁmmuau

Tusalft 2.26 i lulnseouTnsmedfhusdoiad Ui leduazoensimdussada

1 Tuga periaulu Tnusinaned
- lunsdiiluTasneu Insimesadrewad daligunsainousnluga e sufiy mawmes

w

- lunsdinlulnsneuInsimesfuiad mnguinsalniousn Tuga DO vy aav

CSCK|= SCK

® COFS|———» FS
dsPIC ey

]

(Controller) ~gpno _ w SDI

CsD| = SDO

Codec Generates SCK
Vv w - s & o @ o ¥ A ¥ w
Y- ’N‘i]5Bﬂﬁ%’mLﬁﬂiﬂlﬂﬂqﬂﬂ‘im!‘lﬂuﬁzﬂﬂﬂiﬂ’cT TIMUIN ﬁ‘i’lﬂﬁi‘lluﬂunm SCK

3 ar r 4 v o o gt as
1 2.25 uaasisedanmasouasnuginsslid iz noas e

3. Snwaizmsivenss liga DCI
' b
Tuga Dl Aanvazna¥eusdong 3 jiluuulugasail
1. nuudiod 1350YN53 (framed synchronous serial Transfer (single or multi-Channel)
2. WUUSEVUDA IS (Inter-IC Sound interface)
3. 1UU AC-Link compliant mode
o [ dy o 3 2 o a o
dmivlulassnuil smuald nmsfeaseynsy DCL My mavisugang

el 1

¥iiAMA10¥09N 19 (Slave Frame Sync & Multi-Channel mode) Tnogiil 2.27 uansdadanazns

1 o o

dadyaunRnuieaudsnsianumsudoya

Y

Frame Synch Sampied Here
First Data Bit Sampled Here

|
LS A U 2 U A Y A S A S A S A S
AN AN AV ANAVANAYANAWAWAWE
~ I \""'""! I .IL_J ; l“-_.i .\_'! ‘:‘_', \“—‘! \‘v—““: 'a’—--l; \FIL——-" L._.-" ltL__Ji -\-
cors 1 |
_4| ‘l 1
| |
Dat l ,‘l \.-4I i 4 3/ Y LS L7 \
aa MsBY % % F 1 i (LSBl—
T 4 SR A SR L S (S| S W
|

1 = Q o o =Y ]
gﬂﬁ 2.26 "lmm'lﬂﬂzxmﬁmlmmim\ﬂmm‘u A suIA FUANA BN
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o s - dy 9 1 = A A £ LY [ an
dmsuluund 2 9 Tdnannds nouginertesiumslszmanadyaiuainea ias
Y ¥ s A v a 2 - ' &
anuimeaululnsaouInsweinnerdeslumsioullsunsy suwdaluganiruaies e
Ed v b4 v
1 umsilasenmd luunit 3 sduszidlunsefnefaimsihnnuiuasngugluund

¥
2 n1¥lumseonuunlassnuil

2.4 nquuazanuiiineivesmstiudadeyadsannsgi SPEEX
2 ad g a o w oo o ' )
speex Guiivuludl 2002 Wunsdudaduandulomuzen Speex Hudane3du
LY Code Excited Linear Prediction (CELP) himiloufiumsiiugaves Vorbis fnell ins1e

A o @ =5

4 Asa o d & A A Wy a a kg
Speex  admiuFvelumsFomsiiitmdiunuimnandete il  USyaniwusiee
inauedoyaiitiauleves Speex malulatihurdostunazanuaunsolumaillly
a o o v ' o (4 4 o o
NUUULBNWAIATUAI MIAAUIAIGAYDS Speex 151 Hnddoun wosn, msmimidesie

@ ar

VUFOUWAI 1oz MIMIadyy I unIu

2.4.1 Ao i Iny SPEEX
Speex codec AdMTUIFBINAUAgnRRnUUUI I TIManzdmsumsFoasmelunil
= 4 < A Y
ArnduuANInANNIlyH
g Q& d'd 4 =4 i o Qs =y = @ = ¥ ﬂ'
Speex 1 udanesty CELP filiveidos uamsiznissinadnitas matiaungediahn
o a q’/’ v ' g {
wileufumsleldamenivadia (ACELP) wuldauli’ld eo1elsnay  Speex annsoafiez
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1. Pin Descriptions: Si3000

SPKRR [0 1° 15 [ SPKRL
MBlAS [ 2 15 [] LINEO
HDST [ 3 14 [J GND
sDi [ 4 13P Vv,
SDO ] 5 12 1 v,
FSYNC [ 6 11 [J LINE!
MCLK O 7 10 O MIC
sCLKk [ 8 9 [0 RESET
Pin# Pin Name Description
. SPKRR Speaker Right Output. A
Analog output capable of driving a 60 Q load.
2 MBIAS Microphone bias output.
3 HDST Handset InpuU_Output.
Handset analog input/output.
Serial Port Data In.
4 shl Serial communication and control data that is generated by the Si3000 to the
system DSP.
5 SO Serial Port Data Out.
Serial communication data that is provided by the Si3000 to the system DSP.
Frame Sync Output.
6 FSYNC Data framing signal that is used to indicate the start and stop of a communication
data frame.
Master Clock Input.
7 MCLK High speed master clock input. Generally supplied by the system crystal clock or
DSP.
Serial Port Bit Clock input/Qutput.
8 SCLK Controls the serial data on SDO and fatches the data on SDI. This pin is an
input in slave mode and an output in master mode.
Reset.
$ RESET An active low input that is used to reset all control registers to a defined
initialized state. Also used to bring the Si3000 out of sleep mode.
MIC Input.
10 MiC Microphone level or line level input. This input contains selectable gain of 0, 10,
20, or 30 dB with a full scale input level of 1 Vrpms.
Line Input.
1 LINEI Line level input with selectable gain of 0, 10, or 20 dB. The full scale input level
is 1VRMS.
2 Vp Digital Suppl_y _Voltage. _ _ )
Provides the digital supply voltage to the Si3000. Nominally either 50r 3.3 V.
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Pin # Pin Name Description
" GND Ground. .
Connects to the system digital ground.
s LINEO Line Qutput.
Line level analog output with a 1 Vepms full scale output level.
" SPKRL Speaker Left Output. .
Analog output capable of driving a B0 Q load.

2. Control Registers

Note: Any register not listed here is reserved and should not be written. Any register bit labelled
reserved should be written to zero during wriles to the register. Register 0 can be read (atways
returns Q) and written safely.

Table 1. Register Summary

Register Name Bit7 Bit6| BitS Bit4| Bit3; Bit2 Bit 1 Bit 0
1 Controf 1 SR SPD { tPD | HPD | MPD | CPD
2 | Control 2 HPFD | PLL L1 DL2
3 PLL1 Divide N1 Divider N1
4 | PLL1 Multiply M1 Multiplier M1
5 RX Gain Control 1 LIG LIM MCG MCM HiM IR
6 |ADC Volume Control RXG LOM | HOM
7 DAC Volume Control TXG SLM | SRM
g | Status Report SLSC | SRSC | LOSC
9 Analog Attenuation LOT SOT




Register 1. Control 1

D7 D6 D5 D4 | D3 D2 D1 DO
Name | SR SPD | LPD | HPD | MPD | CPD
Type | RW RW RW RW RW RW

Reset settings = 0000_0000

73

Bit

Name

Function

7

SR

Software Reset.

1 = Sets all registers to their reset value.

0 = Enables chip for normal operation.
Note: Bit will automatically clear after being set.

6:5

Reserved

Read returns zero.

SPD

Speaker Drive Power Down.
1= Normal operation
0 = Power down left and right speaker drive.

LPD

Line Drive Power Down.
1 = Normal operation
0 = Power down line driver.

HPD

Handset Drive Power Down.
1 = Normal operation
0 = Power down handset driver.

MPD

MIC Bias Power Down.
1 = Power down MIC bias buffer.
0 = Normal operation

CPD

Chip Power Down.
1 = Puts Si3000 into power down mode.
0 = Normal operation
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Register 2. Control 2

Bit D7 { D6 | D5 D4 D3 | D2 | DM Do
Name HPFD | PLL | DLt | DL2
Type RW RW RW RW

Reset Settings = 0000_0000

Bit Name Function
7:5 Reserved |Read refurns zero.
4 HPFD High Pass Filter (HPF) Disable.
1 = HPF disabled
0 = HPF enabled
3 PLL PLL Divide by 10.
1 = Sefs final stage of PLL to divide by 10.
0 = Sets final stage of PLL to divide by 5.
2 DL1 Digital Loopback.
1 = Enables digital loopback {DAC analog out — ADC analog in).
0 = Normal operation
1 DL2 Digital Loopback.
1 = Enables digital loopback (DAC one bit — ADC one bit).
0 = Normal operation
0 Reserved Read returns zero.




Register 3. PLL1 Divide N1

Bit D7 D6 D5 D4 D3 D2 D1 DO
Name Divider N1
Type R/W

Reset settings = 0000_0000
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Bit

Name

Function

7:0

N1

N1.
Contains the (value — 1) for determining the output frequency on PLL.

Register 4. PLL1 Muitiply M1

Bit | D7 { D6 | D5 { D4 { b3 | D2 | D1 | DO
Name Multiplier M1
Type R/W

Reset settings = 0000_0000

Bit

Name

Function

7:0

M1

1.
Emains the (value — 1) for determining the output frequency on PLL.




Register 5. RX Gain Control 1

Bit D7 | D6 | D5 | D4 | D3 | D2 | D1 DO

Name LIG LIM MCG MCM| HIM | IIR

Type R/W RW RW RW RW R/W

Reset settings = 0100_0111
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Bit Name Function

Line in Gain.

11 =20 dB gain
7.6 LIG [0=10dB gain
01 = 0 dB gain
00 = Reserved

Line in Mute.
5 LIM |1 = Line input muted
0 = Line input goes to mixer

MIC Input Gain.
11 = 30 dB gain
4:3 MCG |10 =20 dB gain
01 = 10 dB gain
K0 = 0 dB gain

MIC Input Mute.
2 MCM |1 = Mute MIC input
0 = MIC input goes into mixer.

Handset Input Mute.
1 HIM |1 = Muie handset input
0 = Handset input goes into mixer.

IR Enable.
4] IR 1 = Enables IR filter
0 = Enables FIR filter




Register 6. ADC Volume Control
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Bit D7 D& D5 D4 D3 D2 D1 DO
Name RXG LOM | HOM
Type R/W R'W RMW

Reset settings = 0101_1100
Bit Name Function
7 Reserved |Read returns zero.
RX PGA Gain Control.
. 11111 =12 dB
62 | RXG Y5111 =0dB
00000 =-34.5dB LSB =15dB
Line Out Mute.
1 LOM [0 =Mute
1 = Active
Handset Out Mute.
0 HOM 0= Mute
1 = Active




Register 7. DAC Volume Control
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Bit D7 D6 D5 D4 D3 D2 D1 DO
Name TXG SLM | SRM
Type RN RAW RMW

Reset settings = 0101_1100
Bit Name Function
7 ReservedRead returns zero.
TX PGA Gain Control.
. 11111 =12 dB
&2 | TX6 lo11 =o0dB
00000 = 34 5 dB LSB =15dB
ISPKR_L Mute.
1 SLM 0 =Mute
1 = Active
SPKR_R Mute.
0 SRM 10 = Mute
1 = Active




Register 8. Status Report

Bit D7 D6 D5 D4 | D3 | D2 | D1 | DO
Name | SLSC | SRSC | LOSC
Type R R R

Reset settings = 0000_0000
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Bit Name Function
ISPK_L Short Circuit.
7 SLSC |1 = Indicate short circuit status is detected at left speaker.
0 = Normal mode
SPK_R Short Circuit.
6 SRSC [1 = Indicate short circuit status is detected at right speaker,
0 = Normal mode
Line Qut Shert Circuit,
5 LOSC 1 = Indicate short circuit status is detected at line out.
0 = Normal mode
4:0 Reserved {Read returns zero.




Register 9. Analog Attenuation
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Bit D7 D6 DS D4 D3 D2 D1 DO
Name LOT SOT
Type R/W RW

Reset settings = 0000_0000

Bit Name Type

7:4 |ReservedRead returns zero.
Line Out Attenuation.
11 = —18 dB analog attenuation on Line Cuiput.

3:2 LOT [0 =-12 dB analog attenuation on Line Output.
101 = -6 dB analog attenuation on Line Output.
00 = 0 dB analog attenuation on Line Output.
Speaker QCut Attenuation.
11 =—-18 dB analog attenuation on Speaker Cuiput.

2:0 SOT [10 = -12 dB analog attenuation on Speaker Output.

01 = —6 dB analog attenuation on Speaker Output.
00 = 0 dB analog attenuation on Speaker Output.
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