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P1.0[T]2 13[[]P26

P1.1[T]3 i3 Texas 12[[]P27

P1.2[T] 4 INSTRUMENTS 4y 7] TEST/SBWTCK

PI13[5 MSP430F2013 10 [I] RST/NMISBWTDIO

P1.4[I]6 g [ P17

P1E[TT BIT]P1.6

Sfsaf{f t nonCunmo DSySt I LIP

1T PNIFYFY yv2d 02 eafytOho niCdzintmoymtyt OF yi 8AXSyyT S ¢
31 NNf SoAf AN

Tablol-a{tnonCHhnmo miStftAlfSNR
Frequency (MHz) 16

Flash (Kb) 2

SRAM (byte) 128

GPIO 10

Timersg 16bit 1

Watchdog Var

Brown Out Reset Var

USlI Var

Comparators Yok

Temp Sensor Var

ADC 16bit Sigma Delta

ADC Channel 4 adet

120 a{tnon | I 11 ®DiRKat EBI®gsICerekerHusdislar

a{tnon ¢SEIa LyaNBiGSER Fo2NY IRNRYNPlY I Nce (N Si
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KFfAyS 3SftYAO O0ANI 21 Y2RNf o6dzf dzy RdzNXY I { G RPN
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noktalara dikkat etmek gerekmektedir.
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# IAR Embedded Workbench IDE

Ele Edit Wiew Project Emulator  Tools indow Help

oog
| =l L
Files i | B unsigned char =zanive:
= MSH 43[' = Cptions. ..
B mainc ain{ void |
CaOutput | Make
i:
Rebuild Al Stop watchdog timer to prevent time out resat
Clean CTL = WDTPW + WLTHOLLD :
CTL1=CALEC1_l&MHZ: A4 MCLE source: LFXTCLE
Add » ICTL=CALEC1_lE&MHZ: A MCLE source: LFXTCLE
CTLZ=0x06:
Remove
Source Code Control  » IR=0xFF;
File Properties, .. TL=0x02dZ2;
CRO=02500;
NTi():
for(;::

SeAaf{f t non hLIWGAZ2Y &l NP

my OS¢t A PARSS 6WINNE Sy |1 PAPYRIY 2LIiA2ya &a81YSaAry:

Options for node “msp430*

Category:

E'Z:r'rlv-'t =1 15

CJC++ compiler Target l DOutput l Library Configuration | Library Options Stack.ﬂ'Heap] L
Assembler
Custom Build _
Build Actions Device
Linket =
Debugger MSPA30F2013 B -
FET Debugger
Simulator )
Eloating-point -
Size of type 'double’ [ Position-independent code
{+ 32 bits F
B4 bits

[ Agzembler-only project

] | Cancel |

SBAINRANI Y | &F NI I NP

SRSt 3| NMBMcSYPaYPYREY | yOSEtA1TES LINRBIAINFYELF&l Ol
sonra Linker { P a Y P@thel->0utput Format>Intel Standartd SoeA f YSt A RA NP .
| YSYfRMRENN 0dz bz@aMS$SMm é&h LJBd Y POYLF Y1 0GF RPN 51 Kl

1PAYPYRIY C9¢ 5S06dz23SNOPUESERPE H&Bsiatde PENIPY P Y T
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130 a{tnon h{/ ! &FNII NP

M{tnon 1SYRA AeSNRA&EAYRS 1dAtlylOFrEP o I RSG &

Master Clock (MCLK) Y [/ t! @S O0ANJ I e eSONBASE 0ANRK
Sunsystem Master Clock (SMCLK) 4 SONB A St O0ANARYE SNI AcAy { df f
Auxiliary Clock (AC)K Y 4SONBIASE SNI AceAy (1dzf £ F yPt PN
.dz OANRYESNAY yIaPt ol €t yiAR®PEt BNRNDSO Pk RDI
oscillators selectors dividers clocks
VLO x_\I:HIIZXT1S><
o r /1/2/4/8 ACLK )
DIVAx auxiliary -
:IL LFXT1 "-,III SELS clock E,
: : T = 1y2/478 SMCLK <
I:I-I-_ XT2 )_ DIVSx sub-system | =
= |(if present) :;SEEF v )
bco '_\|— /1/2/4/8 MCLK Eé E
DIVMx master  § o .2
RSELx, DCOx, MODECOCLK SELMx cdock & g
SuMEAAE L GI NI YF&YFEF NP
S14ad S EINJ\IfS}f al[Y @Sel {al/[Y 3ASYySttA1tS e
ASySttA1tS 111 YSNISO0SA&AYRSRANXY a{tnonQl &l
Low-or-high-freg-crystakosc (LFXT1) :DSY St RS onll1 OA@lINPYRI
ITNR&GE T (MBEfolny REEISOLaISa ] NBY AT S @ LJPf YIF aP 3ISNB]

Internal VeryLowPowerLowv-FreqgOsc (VLO): Genellikle MSR30f2xx modellerinde
@ @3APYRPNY YNRAGIE (dzE € FyPEYlL&lOFllal [C-¢MQA

Digitally Controlled Osc (DCO) : ¢ N WISRI30 entegrelerinde mevcuttur.
MdzdA A ®@AYRS ol f PPYREE @FONFRREYOIANRTEPSRAf SOAT S

CNBllFya Fel NIFYlI 3mRgsteRerbe/lAGL e ES bitler ilg Kowtrpl rdilir.

L)
s s r (VL ACLK 32 kHz
' Up to 20 kK
32.768 kHz | J I_
_rl—\ fe |
= : - rysta Low-Power Peripherals
g

MCLK 100 kHz - 16 MHz

'
'

'

L]

' ; o

p ontr >

' Usce

'

CPU and Peripherals

S B ALfor H Freq. Crystal Osc
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#include

{

"msp430.h"

void main( void )

MSP430

bakl ek

int i
WDTCTL = WDTPW + WDTHOLD;

BCSCTL3|=LFXT1S_2;
IFG1 &= ~OFIFG;

__bis_SR_register(SCG1 + SCGO0);

BCSCTL2 |= SELM_3 | DIVM_0;

P1DIR=0xFF; /1 P1

for (;:)

{
P1OUT”=0xFF;
/1 P1 -ékexke
i=6000; while (i --); [/ /

}

bel irli
Bel irl.i

/'l Wat chdog

/I ACLK, VLO'dan gelecek
/[ OSC hat a

/I DCO durduruluyor
/I MCLK = LFXT1

portu -eékecx

bir
bir

Ti mer ' é d

bayrajeée si

(0]

geci kmeden
geci kme

l arak yfq

S0
aj l

1.3.2) Digitally Controlled Oscillator (DCO)

DCO birimi mikrodenetleyici enerjilendikterHldza
I NI f PEPYRI
w{9[ E AfS

RSELXxile09H nal |
5/ hE AfS RS

0.3

DCO frequency/MHz

A A
NI Yy
0SSt A

S 1 4RSELx ve DCOXx
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w{9[E @S 5/ hEQAY &SciAcAr FTNBllya RSESNR Aras$s
f _ 32 foco foco+
average NI()D X fDCU + (32 — h”":}D] X fDCU—] .
MOD % Tpcowt + (32 — NIOD} X Tpco
average — .
- 32
. dz KS&l LI I dzE NI SSRIAYOAWIAYP ArceRAYYRSRS 6 EPRITA Oy

BCSCTL1=CALBC1_1MHZ Set range
DCOCTL =CALBC1_1MHZ/ Set DCO step and modulation

IV ./ wm 12Rdz mal %X yal %Y wmHal % @S mcal % AeAY

¢CNY odzyf I NP F&FNIIFRPLGINOASWING NAAYFAYG  F & NG F]NIR
yineBCSCTidL I @ NX I yYYI f PRPNI

9eSNJ @dzl F NPRIF 1A (FfPLXI
AGSYAt Sy FTNB]lIyad RSESNAR StRS SRAfSOAf AN

>

freq RSELx| MOD | DOCx
4MHz 1010 | 10111 | 101
8MHz 1101 | 00000 | 100
20MHz | 1111 11010 | 110

140 {GF Gdza wSAA&AGSNI YdzA £t FyFNIF 1 {FFd a2RNf NYyN

51 KI 21 RNON] 3INe 2LISNI ade2yfl NP AfS Af3IAfA

CPUOFF al [ YQ&8A RSF{1UGAFT SRSNE /t! @S al[YQeAi ]
SCG1 {al/[YQ@8A RSI{UAFT SRSNIW
SCGO 5/ 3ASYSNI 2NHz {F LI PN
OSCOFF +[h @S [C-¢mMQA 1} LI GPNI

150 5NON] DNoe ¢N]SGAYA

a{tnno AOfSYOAAAYAY @®51S50Se€A 3INee &1 PtPYalf

Active Mode :a/ [ YQ@A RSI1GAF SRSNE /t! @S al[YQeéhr |
LPMO {a/ [ YQ8A RSIF{GAFT SRSNM
LPM3 5/ 3IASYSNI G2NHz 1+ LI GPNI
LPM4 +[h @S [C-¢mMQA {1} LI GPNID
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instrinsics.h] NG NLIKI y SaA

__low_power_mode_3()
__low_power_mode_off_on_exit()

Il @ NPOF T

__bis_SR_register(LPM3_bits)
__bir_SR_register_on_exit(LPM3_bits) ileR S

GFyPYEFYyFN|Z

0S1TftAYRS 2 AaGSyAt Y2RI

Sy
ile tekrar aktif modeR 1 Yy Nf S6 A f A NX

AfS el NITIFYFEFN &F LTt OIEP

0dz Y2RRI'Y ®P{ P56

el LIPt I

TeAy CF@aRIt

160 CNB{lFlya 5SESNISNAYA ! &FNILFYI]
#define DCOCTL _ (Ox005®&) O Clock Frequency Control */
DEFC( DCOCTL , DCOCTL_)

#define BCSCTL1 _ (0x0057) /* Basic Clock System Control 1 */
DEFC( BCSCTL1 , BCSCTL1))
#define BCSCTL2_ (0x0058) /* Basic Clock System Control 2 */
DEFC( BCSCTL2 , BCSCTL2.)
#define BCSCTL3 _ (0x0053) /* Basic Clock System Control 3 */
DEFC( BCSCTL3 , BCSCTL3))
#define MODO (Ox01) /* Modulation Bit 0 */
— | #define MOD1 (0x02) Mddulation Bit 1 */
IL_) #define MOD2 (Ox04) /* Modulation Bit 2 */
O #define MOD3 (Ox08) /* Modulation Bit 3 */
(O |#define MOD4 (Ox10) /* Modulation Bit 4 */
() |#define DCOO (0x20) /* DCO SelextBit
#define DCO1 (Ox40) /*DCO Select Bit 1 */
#define DCO2 (0x80) /* DCO Select Bit 2 */
#define RSELO (Ox01) /* Range Select Bit 0 */
#define RSEL1 (0x02) /* Range SelectBit 1
#define RSEL2 (Ox04) /* Range Select Bit 2 */
— | #define RSEL3 (Ox08) /* Range Select Bit 3 */
|:| #define DIVAO (0x10) /* ACLK Divider 0 */
@) #define DIVA1 (Ox20) /* ACLK Divider 1 */
() |#define XTS (0x40) /* LFXTCLK O:Low Freq. / 1: High Freq. */
8 #define XT20FF (0x80) /* Enable XT2CLK */
#define DIVA_0O (Ox00) /* ACLK Divider 0: /1 */
#define DIVA_1 (0x10) /* ACLK Divider 1: /2 */
#define DIVA_2 (0x20) /* ACLK Divider 2: /4 */
#define DIVA_3 (Ox30) /* ACLK Divider 3: /8 */

www.firatdeveci.com
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#define DIVSO (0x02) /* SMCLK Divider 0 */
#define DIVS1 (Ox04) /* SMCLK Divider 1 */
#defineSELS (Ox08) /* SMCLK Source Select 0:DCOCLK / 1:XT2C
*/
#define DIVMO (Ox10) /* MCLK Divider 0 */
#define DIVML1 (0Ox20) /* MCLK Divider 1 */
#define SELMO (Ox40) /* MCLK Source Ge&lec
#define SELM1 (0x80) /* MCLK Source Select 1 */
[Q\|
|:' #define DIVS_0 (0x00) /* SMCLK Divider 0: /1 */
(O |#define DIVS_1 (0x02) /* SMCLK Divider 1: /2 */
(/) |#define DIVS 2 (0x04) /* SMCLK DividérR: /
8 #define DIVS_3 (0x06) /* SMCLK Divider 3: /8 */
#define DIVM_0 (Ox00) /* MCLK Divider 0: /1 */
#define DIVM_1 (Ox10) /* MCLK Divider 1: /2 */
#define DIVM_2 (Ox20) /* MCLK Divider 2: /4 */
#define DIVM_3 (Ox30) /* MCLK Divider 3: /8 */
#define SELM_0 (0x00) /* MCLK Source Select 0: DCOCLK */
#define SELM_1 (0x40) /* MCLK Source Select 1: DCOCLK */
#define SELM_2 (0x80) /* MCLK &@&sgiect 2: XT2CLK/LFXTCLK */
#define SELM_3 (OxC0) /* MCLK Source Select 3: LFXTCLK */
#define LFXT10OF (0x01) /* Low/high Frequency Oscillator Fault Flag
#define XT20F (0x02) /* High frequesacijlator 2 fault flag */
#define XCAPO (0x04) /* XIN/XOUT Cap 0 */
#define XCAP1 (0x08) /* XIN/XOUT Cap 1 */
#define LFXT1S0 (Ox10) /* Mode O for LFXT1 (XTS =0) */
#define LFXT1S1 (0x20) /*éMbdior LFXT1 (XTS =0) */
#define XT2S0 (Ox40) /* Mode 0 for XT2 */
#define XT2S1 (Ox80) /* Mode 1 for XT2 */
™
|:| #define XCAP_0 (0x00) /* XIN/XOUT Cap : 0 pF */
() |#define XCAP_1 (0x04) /* XIN/XCAST 6 pF */
() |#define XCAP_2 (0x08) /* XIN/XOUT Cap : 10 pF */
8 #define XCAP_3 (Ox0C) /* XIN/XOUT Cap : 12.5 pF */
#define LFXT1S_0 (0x00) /* Mode O for LFXT1 : Normal operation */
#define LFXT1S_1 (0x10) /* Mode 1 for LFXT1 : Reserved */
#define LFXT1S_2 (0x20) /* Mode 2 for LFXT1 : VLO */
#define LFXT1S 3 (0x30) /* Mode 3 for LFXT1 : Digital input signal */
#define XT2S_0 (Ox00) /* Mode O for XT2 10vHz */
#define XT2S 1 (Ox40) /* Mode 1 for XT2 MHz */
#define XT2S 2 (Ox80) /* Mode 2 for XT26 RMHz */
#define XT2S_3 (OxC0O) /* Mode 3 for XT2 : Digital input signal */
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MSP430F2018enetleyicisinilJA y & LJIPAP | 6F EPREF{A 081 AtRS 31

"-"CC [[: 1 D 14 :n """53
P1.0TACLKACLK A0+ [T] 13 [ xINP2&TA
P1_1/TAOAO- A+ [T] 12 [ xoute27

11 [ TEST/SBWTCK

10 ) RET/NMUSEWTDIO

9 [0 p1.7/43-/3DISDATDOTD

8 [I P1.6TA1/A3+/SDO/SCLTDITCLE

P1.2TA1/A1+A4= [T
P4.3VREFA1-[T]
P1.4/ameLkiazeTek [
P1 STANAZ—SCLKTMS [T

S{éd{tnnonCHunmo tAYy I LIPaP

=4 O BN e LAy B3

S1TAftRS RS 31 NNt SOSeA NI SNB LAYy &l @PaAPYPYy RN
2] 3JI NSO @N1fSYYAOGAND
21)Pin, | Yyt SYRANYSE SNA @S YdzZ I yPYP

YOAf SNRSY FINJEP 2t NIF1 aft
FEPYaPl &aSceYS1T YNY{ NYRNNID
S LAY @l yfSYRANNSESNAYA al €f

NBE3IA&AG§SNI SNRSyY

5AESN) YAINRBAOGE S
0
DSySt Fyftl YRIF A3

T PxIN : Port okuma registeridir. Sadé 2 1 dzY'l & LIPE F 6 A f A NJ
1 PxOUT 't 2Nl Pl PO NBIAAGSNARANID hidzYl ¢
1 PxDIR 't 2Nl &l yf SYRANNYSAARAND
. AG ™M 2f Rdz€Edzy Rl P P63 n 2f RdzE dz
.dz I TSEEAl AGAGFNR AfS ! +wQf SNB
f PXREN ‘PulldzL) RA NB Yy ce BR |f &N0Seridr| RI

M 2 f RdzE dzy R | -upiitedio f £  WINVY § § LIdREPINID
 PXxSELVEPXSEL2:t AYf SNAY OANAYOAf @S A{AYyOAft 3l N
mi St f A1t SNR QGBS {EARNRIALEAY AlGOH (OAE N2XD

Tablo2-t Ay DI NB@t SNAYAY ¢l yPYP

PxSEL2 PxSEL Pin Function
0 0 1/O function is selected.
0 1 Primary peripheral module function is selected.
1 0 Reserved. See device-specific data sheet.
1 1 Secondary peripheral module function is selected.

Tt1 | NYSEAYAT RS LAYESNAY O0ANARYOA 3II NBJf SNA YA
APNY arPettl '/ [Y @S {al[Y {NRaAGFE FNBlIlIyatl NPy
. dzy dzy A eAPYSEL=gxES{YAI{{fPRRPNXP DSNA (I fly LINRINIY ;
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1l MSP430F20xx

I -~ | RST |

1" | |

I |  P1.4/SMCLK] - >SMCLK = Default DCO //
I | P1.1| -- >MCLK/10 = DCO/10  // 800kHz

I |  P1.O/ACLK| - >ACLK = 12kHz

#include <msp430.h>
void main (void )
WDTCTL = WDTPW +WDTHOLD; /'l Watchdog timer kapat 8

/l IMhz

/I BCSCTL1 = CALBC1_1MHZ;
/I DCOCTL = CALDCO_1MHZ;
/l BCSCTL3= LFXT1S_2;

/I 8Mhz
BCSCTL1= CALBC1_8MHZ; [/ Kristal Ku anl ék 8 MHZ
DCOCTL = CALDCO_8MHZ;
BCSCTL3= LFXT1S_2;

/I 12Mhz

/I BCSCTL1 = CALBC1_12MHZ;
/I DCOCTL = CALDCO_12MHZ;
// BCSCTL3= LFXT1S 2;

/'l 16Mhz ayarl amak i -1in
/I BCSCTL1 = CALBC1_16MHZ;

/I DCOCTL = CALDCO_16MHZ;

// BCSCTL3= LFXT1S 2;

P1DIR |= OXFF; /'l P1 portu -ékéek olarak vy
P1SEL |= 0x11; // P1.0 ACLK, P1.4 SMCLK oluyor
for (;;)

P1OUT "= 0x02; [l P1.1 pini her d°ng¢de de
}

}

ResimlQRS t Pl ORSYEAYEFEAY 28A(2812L) 631t AYA
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) i Trig'd M Pos: 0.000s AUTOSET

.’I
N

.

<Pk 3 = 'Mean 1,82y Undo
Period 128,dns Freq 7.768MHz Autoset

HETOOV " MB0ons  CHT 218V
7.88247MHz

Resim 1¢ 8MHz Clock Sinyali
2.2) Port Kesmeleri

tm @S twu L2 NGRS NP ANY SNBSS NRYRSS NNBGSoAf YS] S
GNY LI2NI RSeAfzX G4STSNIGSTSNI {2yGaNRt SRSoOoAfYS
Bul SayYSeA (2yiNRt SRSy NBIAAGSNI SNI @S 31 NB Ot ¢
1 P1IE, P2IE : tm @Sel twuw LI2NI ﬁé AOAY 1SavySaa
 P1IFG, P2IFG tm @SeF tH LIR2NI RSEAOGAY 1S Savys
SRAfYSaAr 3IASNB1SYy Sy 1 ySYfa 12de{oa8® NJ LJ2 N
a2y N} KSNKIYy3IA O0ANI FANRS @®P] POz &lyftSyRAI

OF &8N 1fFNI aSi SRAfTAN . dzydzy AcAy LINEINI YR

f P1IES, P2IES tm @Se&F twHQRS KIFy3aA RSS)\O)\lf)\lfl
Handd O0AGAY KIFy3aAx (GSGATESYSeA (12yiNBf SOGAcE

Tablo3-¢ SGA1ESYS Y2y (iNREN

Note: Writing to PXIESx
Writing to P1IES, or P2IES can result in setting the corresponding interrupt

flags.

PxIESx PxINx PxIFGx
0—=1 4] May be set
0—=1 1 Unchanged
1=0 4] Unchanged
1—=0 1 May be set

a{tnonQRIFY LB2NI RSEAOAYA 1SaYS {1 2YGNRBEN Acwiy

#pragma vector=PORT1_VECTOR
__interruptvoidisim(void)

#pragma vector=PORT1_VECT@Rne #pragma vector=PORT2_VECT®ORT Pf I NI 1 t H ¢
RSEAOAY 1SavySair RS 3JITtSySoAfANP YSAaYSYAYy ceF
temizlenmelidir.

a{tnonQRI 1 84YSIESNGF 2lyRVIALle 2R Y] dE XS y Pt

YSaYSt SNIS Aft3IATA O0AfIAESNI RFKF a2yN}F{1A ol €N
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m[ « § MSRI30TIMER AYARLARI

3.1) TimerA Birimi

TimerA birimil6bitven YN ol f PO oAt Sy

JA0A aSoceAf S
dAYS odz &l @

odmMPdPMUO ¢ AYSNI

o)
S POP Af S

OANI GAYSNI 06A NN

el LIPtFOALE AN

{Ie@POP az2Rdz

Af ANUZRB k ©2 ¥ LI RE NBE 3RS0 S XDk

5 1
Timer Block |

TASSELx

TACLK 00
ACLK 01
SMCLK 10
INCLK 1

Timer Clock

IDx
It =
Divider

1/2/4/8

16-bit Timer
TAR

RC

MCx

11

Count
Mode

& EQUO

S BALtA Y S NI

CAYSNI al elBadB| NRa&SPSES| NI
. dz 1| @y ITASSELkitfedd® Yaha sonrai S ceA f
18y NRI

IANBN @S

eN1&ast Sy

Y2RQlI 31 NBX R2f Rdz&dzy R

¢ AYSNI

¢AYSNI Qe P

F&F NI lyPN] Sy
CAYSNI QY PY M@OA PO YHZA Pl A eeA A PFPNRI Y
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TASSEL { F G YI&@ylFE€P {SeiY . AGA
00¢ TACLK

01¢ACLK

10¢ SMCLK

11¢ INCLK

IDx 5A0ARSNI 6.1 f NONO
00¢/1
01¢/2
10¢ /4
11¢/8

MCx Mode Kontrol
00¢ Stop Mode

0l1¢! LJ a2RS o6¢! //wnQlF 1FRIENIAF&FOI]

10¢/ 2y GAyA2dza a2RS onEcCcccCcQS 1+ RIEN

11¢ TACCRO-TACCRA @ S|t AYyRS al el Ol |
TACLR |[¢AYSNI QP &aAatSy oAl

TAIE TimerA interrupt enable

TAIFG | TimerA interrupt flag

5AESNI NE@AVE IBING ISNKSSGQS o6F 1 PYyPI ®

3.1.1.1) TimerA Stop Modu

.dz Y2RRI &1 @POP RdzZNRdzNMzf dzNX» . ANJ ySOA &l @ POPYPY o
3.1.1.2) TimerA Up Modu
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¢ AYSNI

dzLJ Y2 RS el f POPNJ Sy

B

GAYSNJ FNBllyaPr |

Masoml=ride

TE1 | NYS@AYAHT RS WMANI GAYSNI {dzNT £ PY DS €PRF dzAt
LINEINIY | YyOSTARERB) &t 2Pn PEENISRNWBRRBO S LA NBIO R
1SNBE RSEAOSOSEAYRSY LAYRSY il OFEPYPI FTNBllY
#include  <msp430.h> /'l MSP430 baxkl ék dosyaseé
void main( void )
{
WDTCTL = WDTPW + WDTHOLDy / Wat chdog Timer"é& durdur
BCSCTL1= CALBC1_16MHZ; Il Kristal Ku anl ek 16MHz a
DCOCTL = CALDCO_16MHZ;
BCSCTL3= LFXT1S_2;
TAR=0x0000; /'l TAR dejeri seféerl anéyor
TACTL=0x02D6;
/'l SMCLK se-ili, MOD1, 1:8, I nterrupt Enabl e,
TACCRO0=1334;
II'TACCRO dejerine 16.000. 000/ %306=2.386400¢ I0OMIlyor
P1DIR=0x FF; /IPL -ekék olarak ayarl aneéyor
for ()
if ((TACTL&O0x0001)==0x0001) /I TimerA kesmesi bekleniyor
P10OUT~=0xFF; /'l Kesme gelince Pl -eékeéecxk
TACTL&=OXFFFE; / / Kesme bayrajé temizl en
}
}
}
L dzZl F NPRIty] Acel TR Y KFEAYA NBEYPI HO&S § BNNRI A
FYF Gl NRNNX AYRA o0dzydz 3ARSNNS] Awiy ¢AYSNI
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#include  <msp430.h > /'l MSP430 bakl é&k dosyaseé

/'l Ti mer A kesme vekt©oor g
#pragma vector=TIMERAO_VECTOR

__interrupt void Timer_ A (void )
P1OUT”=0xFF; /'l Kesme gelince P1 -ékeéxl ar d
}
void main( void )
{

WDTCTL = WDTPW + WDTHOLD; / / Watchdog Timer ' & durdur .

BCSCTL1=CALBC1_16MHZ; [/ / Kr i st al K ubMadiz| @l aX | anéyor
DCOCTL = CALDCO_BMHZ;
BCSCTL3= LFXT1S_2;

TAR=0x0000; /'l TAR dejeri seférlanéyor
TACTL=0x02DE6;
/1 SMCLK se-il 18, IntrOddEnable, Interrupt Flag temizleniyor
TACCRO04334;
TACCTLO=CCIE; /'l CCIFG interrupt'é a-@&leéeyor
P1DIR=0xFF; /1 P1 -éekeék olarak ayarlnéyor
_EINT(); /'l Genel kesmel er a-éel éyor
for ()
}
.dz | NYSEAYAT RS A4S ¢AYSNI OANRYAYAYy &
OANJ f SR el 1 PL) al YRNNBY (12Rdz el 1l I O €PI
#include  <msp430.h > /'l MSP430 bakl é&k dosyaseé
#pragma vector=TIMERAO_VECTOR
__interrupt void Timer_A (void )
{
P1OUT"=0xFF; /'l Kesme gelince Pl -eéekeéexkl ar
}
void main( void )
{
WDTCTL = WDTPW + WDTHOLD; / / Watchdog Timer'é& durdur .
BCSCTL3|=LFXT1S_2; /I ACLK, VLO'dan gelecek
IFG1 &= ~OFIFG; /I OSC hata bayrajé siliniyor
TAR=0x0000; /'l TAR dejeri séefeéerlanéyor
TACTL=0x0116; /1 ACLK se-il i, MOD1, 1:1,
Interrupt Flag temizleniyor
TACCRO0=6000; /1 TACCRO dejerine 12.000/
yé¢kl eniyor
TACCTLO=CCIE; /1 CCIFG interrupt'ée a-¢€el éyor
P1DIR=0xFF; /1 P1 -éekék ol arak ayarlnéyor
_EINT(); /'l Genel kesmel er a-éeél éyor
for ()

}
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3.1.1.3) TimerA Continuous Modu

CAYSNI O2yiGAydz2dza Y2RRI o f POPN]JSY 0S{A HhQF
@S RIFEKF a2y N} al @POP TAIRT PANY §PNDPS§ PFRNI MJRPS
OFFFFh
Oh
S P ATimerA Cont. Mod
.dz 12ydzRIF GAYSNIJ FNB{lyaP o6 E&PRF{TA F2N¥NifS
B __B.5
e o WaEeom
3.1.1.4) TimerA Up/Down Modu
¢AYSNI dzZLk R2g6YyY Y2RRMnA saeﬁzlf PHIPND (SAEN &N & Padaralo IS @s ¢!/
&2y NI RIF FTFEFNF] &l & NGCIFGS ROPPF FKNS NAIFRRSPFESRNAR/MR Sk 3R
edilir.
OFFFFh
TACCRO
oh
5 A S“[lO\-TimeArAUp/Down Modu 5 . A
.dz 12ydzRIF GAYSNI FNB{FyaP ol EPRIFETA F2NN¥NEES

B-s

l<§§§é§§D g

3.12) TimerA LIK52 g Y

CAYSNI Qy Py

0 ANJI |

Wasoml=rrde

a2Rdzydz YdzZt £yl N1 . I

T

AAG tz2a {A
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OFFFFh
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TACCRA
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Oh
3 (4 | P |4 Dead Time
QOutput Mede 6: Toggle/Set
] - Output Mode 2: Toggle/Reset
EQUA EQUA EQUA EQUA
TAIFG £QUo TAIFG EQUO Interrupt Events
EQUZ EQUZ EQUZ2 EQUZ
Sft2a htdzoddzNYI '8 YLFflFNP &S 58I R ¢AYS
SyImeEI | NNt SOSeEA NI SNB &l ePOP APFPNRIY alavylea
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4.2) MSP430, 74HC595 ve LCD
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{2y 2ftFNI {1 vnoovaa fdadk  WiPYRS 4 2y (I ANBWS yo At I A
APNI €Yl GFYFYEFYyPND
mNYy Sl 2t N1 nE! pQyPYy dzeef I NI Af SGAYAYA | Ny S|

nE! pranovmamamanm 2fdN®» TE1 IANBY viQRS 2t Ol ¢
. AGA 31 YRSNXSa$ ed\Ipbzmm&l 6 ABYNFRAE 0dzydz &NNRNN
QRSABUHS YA FXNEPRI2AYA AES AL EEL&FOAEANRT @
void three_wire_control( unsigned char temp)
{
char i;
for (i=0;i<8;i++)
{
if (temp&0x80)
LCD_PORT |=DatalO_Pin;
else
LCD_PORT&= ~DatalO_Pin;
LCD_PORT|=Clock_Pin;
LCD_PORT&=~Clock_Pin;
temp*=2;,
}
LCD_PORT|=Enable_Pin;
LCD_PORT&=~Enable_Pin;
}
TotSY GF1ALI SRATtANRS | yOStA{1fS 1T 6AGAY RIK
oAGRYPOE Il YRSNIBEIRIEMT BB NINZ SI6 A G 5D od SAXVSY A
SNBSSt SOUANNAOGGANID

Cl 1l 0dz A0t SYA [/ 5QRS 3IASNIS1tSOGANNS] AcAy
eILJYI YPI 3ISNB{YS{TGSRANY I LI OFreEPYPI Y2RATAGR
12RYPINPI 6F EPRFTA IFAO0A 2f O 10PN

9 /5 R2&el AaPYPYK 2NE3 yt- XA YANR INI YE I YE {AGH

void lcd_komut (‘unsigned char c)

{
unsigned char temp;
temp = 0x00;
temp |= 0x04;
three_wire_control(temp);
temp |= (¢ & OXFO );
three_wire_control(temp);
temp &= OxFO;
three_wire_control(temp);
lcd_busy();
temp = 0x00;
temp |= 0x04;
three_wire_control(temp);
temp |= ((c & OxOF)<<4);
three_wire_control(temp);
temp &= OxFO;
three_wire_control(temp);
lcd_busy();

}
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Y2REFNP RA{1IF0GES
2f Rdz€Edz NI KI f P f

AyOSt SNESYAT |

31 NNf SoAf AN

At Py RI

¢NY 12RfFNP 06dz 6S1Af RS -WieBrksfydnanfizu 3R &klelip
I NGNLKFYS KIHcHARZ2Sa SIISYRINANIEIFIPAR 2 | OF 1 G PN
I* www.FxDev.org
* 3 ablolu 2x16 LCD Kullanem Kl avuz!l
* 74LS595 |Ie birlikte kullanél mal éder
* Cursor kapaléedeér.
* |cd_init(); ile LCD"nin ilk ayarlaréneé yap
* |cd_clear(); ile LCDyi sil
*|cd_yaz("deneme"); Keklinde yazé yazdeéer.
* veri_yolla('F"); ekl inde tek ascii kodu yazdér
* lcd_gotoxy(1,13); eklinde LCD'"'nin istenilen yer.i
* www.FxDev.org
*/
#define LCD_PORT P1OUT/ / LCD'nin bajlandéjé port
#define  Clock_Pin BITO // 74LS595Clk gi r i ki yée¢ksel en k
#define  DatalO_Pin BITL // 74LS595 Data giriki
#define  Enable_Pin BIT2 // 74LS595 Enable girik«ki
[* LCD'de kullanilan komutlarin tanimlamasi*/
#define  Sil 1 /I Ekrani temizler
#define  BasaDon 2 [l 1 ml eci sol ¢ getirir k © seye
#define  SolaYaz 4 /I Imlecin belirttigi adres azalarak gider
#define  SagaYaz 6 /I Imlecin belirttigi adres artarak gider
#define  ImlecGizle 12 /'l G°stergeyi ac, kursor g¢©
#define  ImlecAltta 14 /'l Yanip s°nen blok kursor
#define  ImlecYanSon 15 /'l Yanip s°nen blok kursor
#define  ImlecGeri 16 /'l Kursorg¢ bir karakter geri
#define  KaydirSaga 24 /'l G°stergeyi bir karakter
#define  KaydirSola 28 /'l G°stergeyi bir karakter
#define  EkraniKapat 8 /'l G°stergeyi kapat (verile
#define  BirinciSatir 128 /I LCD'nin ilk satir baslangic adresi
/[ (DDRAM adres)
#define  IkinciSatir 192 /' IKinci satirin baslangic adresi
#define  Karak UretAdres 64 /'l Karakter ¢reteci adresini
I/l (CGRAM adres)
/' * LCD'"de Kullanilan Fonksiyon Se-i mi *
#define  CiftSatir8Bit 56 /I 8 bit ara birim, 2 satir, 5*7 piksel
#define  TekSatir8Bit 48 /I 8 bit ara birim, 1 sat ir, 5*7 piksel
#define  CiftSatirdBit 40 /I 4 bit ara birim, 2 satir, 5*7 piksel
#define  TekSatirdBit 32 /I 4 bit ara birim, 1 satir, 5*7 piksel
extern void three_wire_control( unsigned char temp);
extern void veri_yolla( unsigned char );
extern void lcd _clear( void );
extern void lcd yaz( const char *s);
extern void lcd _gotoxy( unsigned char x, unsigned char v);
extern void lcd_init( void );
extern void lcd_enable( void );
extern void lcd_komut( unsigned char c);
¢CNY 0dz T2yl aie2lgdcRNPERBRNA ySa ISHAINBSYRI | A
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#include <msp430.h>

#include "lcd.h"
#include "delay.h"
void three_wire_control( unsigned char temp)
{
char i
for (i=0;i<8;i++)
{

if (temp&0x80)

LCD_PORT |=DatalO_Pin;
else

LCD _PORT&= ~DatalO_Pin;
LCD_PORT|=Clock_Pin;
LCD_PORT&=~Clock_Pin;

temp*=2;;

}

LCD_PORT|=Enable_Pin;

LCD_PORT&=~Enable_Pin;
}

void lcd_busy( void )
{

}

void lcd_komut( unsigned char c)

{

DelayUs(100);

unsigned char temp;
temp = 0x00;

temp |= 0x04;
three_wire_control(temp);
temp |= (¢ & OxFO );
three_wire_control(temp);
temp &= OxFO;
three_wire_control(temp);
lcd_busy();

temp = 0x00;

temp |= 0x04;
three_wire_control(temp);
temp |= ( (c & OxOF)<<4);
three_wire_control(temp);
temp &= OxFO;
three_wire_control(temp);
lcd_busy();

}

void veri_yolla( unsigned char c¢)

{
unsigned char temp=0;
temp |= 0x05;
three_wire_control(temp);
temp |= (¢ & OxFO );
three_wire_control(temp);
temp &= OxF1;
three_wire_control(temp);
lcd_busy();
temp = 0x00;
temp |= 0x05;
three_wire_control(temp);
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temp |= ( (c & OxOF)<<4);
three_wire_control(temp);

temp &= OxF1;
three_wire_control(temp);
lcd_busy();
}
void lcd_clear(  void )
{
lcd_komut(0x1);
DelayMs(2);
}
void lcd_yaz( const char *s)
{
lcd_busy();
while (*s)
veri_yolla(*s++);
}

void lcd_gotoxy( unsigned char X, unsigned char )

if (x==1)
Ilcd_komut(0x80+((y - 1)%20));
else
lcd_komut(OXCO+((y - 1)%20));
}
void Icd_enable( void )
{
three_wire_control(0x04);_NOP();_NOP();_NOP();_NOP();three_wire_control(0x
00);
}
void lcd_init()
{
three_wire_control(0);
DelayMs(100);
lcd_komut(0x03);
DelayMs(10);
Icd_enable();
DelayMs(10);
Icd_enable();
lcd_komut(0x02);
DelayMs(20);
lcd_komut(CiftSatir4Bit);
lcd_komut(SagaYaz);
lcd_komut(ImlecGizle);
lcd_clear();
lcd_komut(BirinciSatir);
}
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= 9= RSTINMISBWTDIO P1.0/TACLIVACLKIGAD (== 1= s cp o =12
o 1121 TESTISBATCK P1ATAOCAT (=3 0s o1 (ot
[FD XOUT/P2.7 P1.2/TA1/CA2 55 12m Q2 =5
XINP2.6ITA1 P1 3ICAQUTICAS (=2 bsT_cP 03 (=2
P1.4ISMCLKICA4ITCK =7 +5V Q4 55
P1 STADIGASITMS [—— T a5
P1.6TATICABITOIMCLK |-2 e 06 (=2
P1.7/CAQUT/CAT/TDOITDI T3u] MR LA
MSP430F2013 1 e
Suetnl / pop AtS HWEmMc [/ 5 | &3dzZ Yl a
Su60E A RSONBEA o t POGPNIY 12Rdzydd A&$S
1 MSP430F2013
I L e
noo \ |
1 |1 |
I - |RST |
I | P1.0| _- >Clock
1l | PL1.1] -- >Data
1l | P1.2| -- >Enable
I
#include <msp430.h>
#include  "delay.h"
#include  "lcd.h"

void main( void )

{
WDTCTL = WDTPW +WDTHOLDy / Wat chdog ti mer kapatél ey
/'l ¢al ékma frekansé 16Mhz
BCSCTL1 = CALBC1_16MHZ;
DCOCTL = CALDCO_16MHZ;
BCSCTL3= LFXT1S_2;
P1DIR = 0x07; /1 P1. 0, P1. 1, P1.2 -ékéek ol ara
P1SEL = 0x00; /[ P1 GPIO oldu
DelayMs(250); /'/ LCD"nin iklemcisinin stabil
[/ 1 -in 250ms bekl eniyor
lcd_init();
lcd_gotoxy(1,1);
lcd_yaz( "FxDev.org - MSP430");
lcd_gotoxy(2,1);
lcd_yaz( "3 - WIRE LCD DEMO?;
for (;));
}
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5SONBYAY TSNSt SYYAo NBSIAANINBRGS (54 NESA yViAnll & p dp

Resim3¢t nl / pcpp AfS HEmMc [/ 5 ! &3dzZ I Y &PYPY DSNbeS]f

nd®ov a{tnonX [/5 AftS {lI&@8POP ! &3dA ! YIAP
[/ 5 1dzf £t YPYPYPY | NRPYRIY 0dzydz OMINI I NIYSEESE NR
O-bppdp alyAiAesS arNamOR foR T dzf I1IYSHHARYIRA NSO AT ANRT @
devreyi kuruyoruz.

LCD1
LMO16L

+3.3V

zafe] slale] =[=[s]szlelel
R1
- U1 U2
19| RSTINMUSBWTDIO  P1.0ITACLIVACLKICAQ =2 1 psH_cp oo (=18
] e " s e gl
Ry A
P1 SITAQICASITMS f=T— as =
P16TA1/CAGITDITCLK (=3 e as (=
P1.7/CAQUTICATITDOIDI o B a7 (=L
MSP430F2013 J__ 3 &
S L7 0/9999 Saniyg F @ A OA | @3dzZ I YI &P
STAf MTQIfiél)\A RSONB & A | divderd& mddyfu kalBnardd bir 6 1 £ N
al y)\ééﬁzhé OANI T FHYILYElI@POP 1SavYSair OSNBy LINRIAI
TNE|IBy&EPY Pl oddf SRSNB] o2BMAIMRER So ANS NS &SYWS  FRENIYS
A0t SGAt RAEAYR®SE! RIS W& Supauk nt Sy S
{18t SRA1ESNAYATAY POPEPYRF AAGSEAYAT A BSNAYS
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MSP430F2013

- |RST |
P1.0|
P11
P1.2|

-- >Clock
-- >Data
-- >Enable

-~
~

#include
#include
#include

<msp430.h>
"delay.h"
"lcd.h"
char  flag=0,

i =0;
int sayi=0;
void main( void )

{
WDTCTL = WDTPW +WDTHOLD;y /

!/ ¢al ékma frekanseé
BCSCTL1 = CALBC1 _8MHZ;

DCOCTL = CALDCO_8MHZ;

BCSCTL3= LFXT1S_2;

P1DIR = 0x07,
P1SEL = 0x00;

/1 P1.0,
/ P1 GPIO oldu
DelayMs(500); LCD'
i -in

/1 nin
/1 250
lcd_init();
lcd_gotoxy(1,1);
lcd_yaz( "FxDev.org
lcd_gotoxy(2,1);
lcd_yaz( "0 -9999sn Sayici"
DelayMs(2000);

- MSP430");

);

TAR=0x0000; /1
TACTL = TASSEL_2 + MC_3 + TAIE;
SMCLK se-il i, MOD1,

TACCRO0=25000;
TACCRO dejerine

!/ 1:

/1 8.000.

_EINT();

Icd_clear();

lcd_gotoxy(1,1);

lcd_yaz( "Sayi=" ),

for (;;)

{
lcd_gotoxy(1,6);
veri_yolla((sayi/1000)+48);
veri_yolla((sayi%1000)/100+48);
veri_yolla((sayi%100)/10+48);
veri_yolla( )
veri_yolla((sayi%10)+48);

Wat chdog ti

P1.

TAR dejeri

mer kapateéel ey

8 Mh z

1, Pall. &2r a k& ktéakn € ml an

i Kl emci sinin stabil
ms bekleniyor

seféerlaneéyor

8, I nterrupt Enabl e,

000/ 8=1000000/40=250
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lcd_yaz( "sn" );
}
[/ Ti mer A kesme vekt?Oor ¢
#pragma vector=TIMERA1_VECTOR
__interrupt void Timer_A ( void )
{ .
i++;
if (i==40)
if (sayi<10000) sayi++; else sayi=0;
i=0;
}
TACTL&=OXFFFE; / / Kesme bayrajé temizleniyor
}

1 w

Pa3dzZ FYFYPY oel f Ad WEROKIE MINBEWA ANBEAAY n QRS
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.dz {AGF0P KFETPNIFN)YSYy o1 ftNY MQRS ol KaSGadAeEA
0f21 RARIINIYPYP 0O0S{1Aft wmy ¥R KasyBriluNBOOSntadsiidd |  mc
a1 KALI AN dz OANRY Fo0FE€PRF{A 11T StEEtA1tSNBE al K
V . ITPEPYalrt 2ftFNIF1 &aSocAfSoAtSy NBFSNIya 38
V . T PEPYalrf 2ftFNr¥1 &aSoceAiftSoAtSy RPO &l RI A
V TeeaSt aPOF1fP] aSyal NN o6F NPYRPNYI
V momal I KPIPYyl @®PlloAfYS
V . N1ISFLISRIya IANROG 0dzZF FSNP
SD18REFON
T
VREE o Reference | SD1BSSELx
12V SD1EXDIVx  SD18DIVX
& iR T
AVss Divider Divider o SMCLK
| | 131848 ] 124 10 ACLK
11 TACLK
SD1BVMIDON
11
Start Conversion |—8l SD165C
SD18INCHx Logic | m 2018SNGL
AD * 000
— SD1BBUFxT
A * oo SD180SRx
SD1BGAINX
Az * 010
A% - on andoedar 8 g
a4 E 100 %A Modulator \ p SCHEMEMO
A5 o ‘
N SD18UNI SD1DF
s N L SD1BXO0SA
AT O]+ 111 |Reference SD1BLP
/ AVCC
Temp.
cansor SD18INCHx=101
sR
H
sR

m[ «gafpt non

15/ T [9a[9wT

S 18- 8D16_A Birimi
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510 a2 RNf a2y bSRANK
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{A3YF RSfiGF Y2RNfl&ae2ydz eN14aS] e
!y'l-fZEI @S RAAGI ¢ arayel i S\ f1S5/SK
FyFKGENIFYFEP 3INee {FeyrF{itlNP &S Y
1dzt € FyPt PNI NP miSttAlftS ato 3IAOA
Y2RNflFaezy (1dz €l yPtYlFI]1dl RPN
{ATYF RStalery dxy2 RMEIPOYEFAP 6S1At MPQRI
Integrator Threshold Counter Buffer
1 ~>{3 >y >5“ z > —>®
Impulse T
2
| ﬂ d
Summing
Interval
Fig. L - Block Diagram Sigma Delta ADC
1=02v IMPUT : 1= 0.4V INPUT
o R E ov B
v : — v ] u
—)IMF‘ULSE : IMPLULSE
2| o 2] o |
3 ..
] SUM 0.2v v ] 0.8v —
J J : 3 SLIM
-0.8v | I Y-V L]
oW THRESHOLD : o THRESHDLD
4\%\, 4\ﬁ\/\/

TRIGGER

TRIGGER

INTEGRAL
[

o THRESHOLD

SUN{AIYE
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S1Af MPQRIY RIF 31 NNf SOSeA NI SNB aravyl Stat
ISNAE A YRAYBA (FISNSS airyelrfA NNBGANXP . dz 0ANI ySIA
DSNRAEAY aSg@AreSar INIGP I odiSGI{ABSY KUAGNRNf A
ISNRAEAY RSESNR |8N£yAfSOAfA NJp

5.2.1) Referans Belirleme

MSP430 ilel 5/ A0t SYAYS ol 6f|Y|R|y |l yOS KSNJ ! 5/
NEFSNIrya 3ISNARTfAYAYS AKGARFOPYPI g1 NRP N S
dSeAYA @FLIPEFoAEfYSTGSRAND

SD1BREFON
Refarence |
1.2V " CC
&V oo
|
Referance

SDMEVMIDON
Spf5/ wSTFSNIya .f2€dz

SHMIORSY 31 NNt SDISCEThegidtefin@eNIBlunarSD16REFOBIA A A f S A ced &
NBEFSNI ya 1 Fe@yl €P | {SDYMIDOBGRMIE M NEX S 2RNBPOZ NIBAJA IFSON
1dz £ yPYR odz {leylFr1dFly Sy FrLEiftF wmY! FfYIl]

|f'Py"P8'PyR|- 0Saft SYS dzeef NP FNX APYl nTtnyC {28

5224 SONAY CNBllyaP .StANISYS

1 5/ OANARYAYAY O0AN) RAESNI | yENNIAS yIYESENRRBI e
a{tnonQdzy !5/ FNBllyaP 6StANISYS 6ANARAYA 3| NN

SDBSSELx
SDiaXDIve  SD18DIVx
1 MeLK
Divider | | Divider SMCLK
fl.,rJ 1/316/48 1/9/4/8 ACLK
TAGLE

SP-f5mcy! CNB{llya .f2¢cdz

.dz 6t21 06S1Af HMQRSY RS EIINJ\IfSOSSA NT SNB KSN
ATA 2Nt NOBI] 6BXANAYA RS A®eSNAAAYR 0l NPYRPNXI
Pl oAt YS]TGSRAND
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pdPHPo0 YIYylFf {SeAYA @S CAfUNB . f21ftF NP

Y2 R]|

p)&
1 SYRA

a{tnon {5wmcy! ()ANJ\YA)/)\)/ ?)f 1 PaYPI WIS A& S kU
OANRYAZ KI NARONA @& dzu S NES NBIOISI yack JorA NARS (0 |
0l NPY RPNPNID
TE1 p 1FYyFE y2NXYFE !5/ 3JIANRSE SNA 1Sy=
aPOIF1tPl aSyal NNyN 21dzYF{dFrRPN®» 't Aa&Ss
SD18INCHx
AD + 000
A1 * a0t SD1BBURT SD1BOSR
— - SD1BGAINX *
Az T ma TT
a2 —* o 15 2
P— P £ 4 Moduiatar \ = SDABMEMO
A5 o ‘
" 5 110 . - SD18UNI SD18DF
AT _I: + 441 |Referance SD1BLP
/ AVCC
Temp. 21
cansor SD18INCHx=101

sR

R

sR

SPAE5/ DANARG @S CATtGUNB . ANARYL SNA
pPHDPNO !5/ YdZA fFYyPY wSIAAGSNI SNA

5.2.4.1) SD16CTL

a{t NORI 15/ | dzf SDIgCHNBEREY SWX | | & Iy
I 1 ATESNR [FoFEPRF 31 a0SNAf YASGAND
SD168CTL
15 14 13 12 11 10 s 8
Resarved SD16XDIVx SD16LP
1] rd rd (] re—0 -0 re—0 rav—0
7 & 5 4 3 2 1 o
SD16DIVX SD16SSELx e nare | sp16oVIE | Reserved

-0 rw—0 r—0 ra—0 -0 -0 re—0 1]
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SD16XDIVx

SD16DIVx

SD16VMIDON

SD160VIE

5.2.42) SD16CCTLO

Bu register ile ilgili birimini NY FAf GNBE A0f SYf SNA AfS @®SONRY

SRAf SOSEA O0ATtIAESNR StS EtPYYFE]1aOFRPN® ! @NPO
0dzFFSNIPy Pzt | dizZy P WPRBPIDI EP Rl @AyS o6dz NBIAAGSN
SD16CCTLO,
15 14 13 12 11 10 E 8
Resarved SD16BUFx' SD16UNI | SD16XOSR | SD16SNGL SD160SRx
] [ =) rw—0 -0 -0 w0 rw—0 rw—0
7 8 5 4 3 2 1 0
o8 | SDis. | SRS | soteor | soisE | spteiFc | spiesc | Reserved
w0 w0 rw—0 -0 -0 -0 rw—0 -0
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SD1BUK

SD16XOSR

SD160SRXx

LSBACC
SD16DF

SD16IFG
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421 1Pa&F NBIAEUGSNI 0AGESNRAYAY 31 NBGtSNAYRSY
JANAROGSEARI NIIFREBNIPY P I NSOATANBAYAT ® | FGF 2N
SYLISRIya IJANRSE SNA ol EPRI 1A 6S1AEtRS GFymP
SYLISRIyatl NPy &dSeAYASX | feNY KFEGFfFNPYyP Sy3asSt
SD16BUFx Buffer SD16 Modulator Frequency fiy

00 Buffer disabled

o1 Low speed/current iy < 200kHz

10 Medium speed/current 200kHz < fjy < TOOkHz

11 High speedicurrent 700kHz < fiy < 1.1MHz
AU mH @S oAl nQW3 yo IRISES NBF eI F NS f Aa @ f 217 3z2
Fe@NPYyGPaPYP 0S1{Af HoQUGS 3II NBOAfTANBRBAYAT @

CAG wmn

5.2.4.3)SD16INCTLO

.dz NBIAAGSNI |

Bit 7-6

Bit 53
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