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JIsI BBISIBJICHUSI OIIMOOYHBIX 3HAUCHUI

IPOUHUIHAIN3UPYeM BXOIHBIMHE JaH-

HBIMH BCIIOMOTATEJIBHYIO CTPYKTYpy-06y-
ep. Ecimt omm6ky BO BXOJHBIX TaHHBIX OTCYT-
CTBYIOT, BbIBelleM 3HAUEHI UL HHUIITAII3a~
nuu B peructpsl RTC:

static unsigned long epoch = 2000;
struct  rtc_time rtc_tm;
unsigned char mon, day, hrs, min, sec, leap_yr;
unsigned int yrs;

/I 'year corresponding to 0x00

//leap_yr — BHCOKOCHBII1 TOJL

static void set_rtc_time(struct rtc_time *rtc_tm)
{

yrs = rtc_tm.tm_year + epoch;
mon = rtc_tm.tm_mon + 1;
day = rtc_tm.tm_mday;
hrs = rtc_tm.tm_hour;
min = rtc_tm.tm_min;
sec =rtc_tm.tm_sec;

// tm_mon starts at zero

leap_yr = ((!(yrs % 4) && (yrs % 100)) || !(yrs % 400));
If ((mon > 12) || (day == 0))

return Error;
if ((hrs >=24) || (min >= 60) || (sec >= 60))

return Error;

bfin_write_RTC_STAT(((day << DAY_BITS_OFF) | (hrs <<
HOUR_BITS_OFF) |

(min << MIN_BITS_OFF) | (sec << SEC_BITS_OFF)));

wait_for_complete();

}

MBI yrke 06CYKIAIH PasIndus B CTPYKType
peructpoB RTC 11 pa3HbIX THIIOB IIPOIIECCO-
pos Blackfin.

s ADSP-BF535:

#define DAY_BITS_OFF 17
#define HOUR_BITS_OFF 12
#define MIN_BITS_OFF 6
#define SEC_BITS_OFF 0

1151 BceX OCTAJIBHBIX TIPOLIECCOPOB CEMECT-
Ba (3a ucxmovyenuem ADSP-BF561):
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YacTb 3.2. [NepBasa 3akoHUeHHas cucTema.

PaspabatbiaeM yacbl ansa Blackfin.

JHepronoTpebneHune. BHyTpeHHuit Tamep aapa

B npepbiayweii ctatbe yukna (cm. «KuT» Ne 6'2007) mbl nogpobHo paccmart-
puBanu paboTy c yacamu peanbHoOro BpeMeHH B npoueccopax Blackfin, u Te-
nepb roToBbl MPUCTYNUTb K HaNMCaHHIO NporpamMmbl. HanoMHUM, YTO HHULK-
anusuposatb RTC B ADSP-BF533 EZ-KIT Lite mbl npeagnonaraem yepes Hanu-
caHHbIH paHee apaiiBep (cMm. «KuT» Ne 3'2007) no nocnepoBarenbHoMy KaHany
¢ xocT-KomnbloTepa. Yacbl U KaneHgapb Ha XOCT-KOMNbloTepe paboTaloT Kop-
PEKTHO, HO NMpU Nepepaye AaHHbIX MO NOCNeAOBaTeNIbHOMY KaHany u 06pabor-

Ke MOryT npou3onTn cbou.

#define DAY_BITS_OFF 24
#define HOUR_BITS_OFF 16
#define MIN_BITS_OFF 8
#define SEC_BITS_OFF 0

Jist yno6cTBa BBOMUTCS CIIEAYIOIIee MaKpO-
OTIpefieNieHue:

#define bfin_write_RTC_STAT (val)
bfin_write32(RTC_STAT,val)

u nanee B def LPBlackfin.h moxno HaiiTu om-
penenenue bfin_write32(addr,val).
Dynkius wait_for_complete()

static inline void wait_for_complete(void)

{

unsigned long st;

while ((*pRTC_ISTAT& WCOM)==0);
*(volatile unsigned short *)RTC_ISTAT |= 0x8000;
}

Heo6XO/IMMa IJIs OJKUJAHNUS 3aBePIIICHNS 3aIIi-
cu B peructpsl RTC. M0KHO BOCIIONIB30BaThCS
IPYTUM METOJIOM U 3aIIUCHIBATh 3HAYEHNUS B OTU
peructpsl B Tederne 990 Mc cpasy mocie co6bl-
tus1 Seconds Event.

Yrenue moboro perucrpa RTC (B ormmdne ot
3aIIHCU) MOKET OCYIIEeCTBILATHCS B IIPOU3BOIIb-
HBII1 MOMEHT BPeMeHH, HO II0JTydeHHbIe 3Haye-
HHA He BCETZla COOTBETCTBYIOT PeaTbHBIM. DTO
CBsI3aHO ¢ Oyepusanueii STHX PErUCTPOB C IO~
MOIIIBIO «TE€HEBBIX PErUCTPOB». Bl IMosrydaere
7m60 TeKylllee 3HAYEHHe, JTHO0 IPeIIIecTBYIO-
IIee, B 3aBUCHMOCTH OT MOMEHTa 0OpaIlleHIsT
K peructpy. MosKHO TakKe CKa3aTh, 4TO yCTa-
HOBJIeHHbIi cTapimit 6ut perucrpa RTC_ISTAT
rapaHTUPYyeT BaM YTeHHe aKTyaIbHBIX 3HAYEHNH
u3 peructpos RTC.

st o61erdeHust pabOTEI BOCIIOIB3YeMCsI T0-
TOBOI IPOIeNypoii get_rtc_time, a TakoKe Mak-
po-ompenenenuem bfin_read RTC_ISTAT():

#define bfin_read_RTC_ISTAT() bfin_read16(RTC_ISTAT)

B def_LPBlackfin.h moxHo HaitT ompenere-
nue bfin_read16(addr):

static void get_rtc_time(struct rtc_time *rtc_tm)
{

unsigned long cur_rtc_stat;
cur_rtc_stat = bfin_read_RTC_STAT();

rtc_tm->tm_sec = (cur_rtc_stat >> SEC_BITS_OFF) & 0x3f;

rtc_tm->tm_min = (cur_rtc_stat >> MIN_BITS_OFF) & 0x3f;
rtc_tm->tm_hour = (cur_rtc_stat >>HOUR_BITS_OFF) & 0x1f;
rtc_tm->tm_mday = (cur_rtc_stat >>DAY_BITS_OFF) & 0x7fff;

ITpoBepuTH 9TH MPOIEAYPHI IIPOIIIE BCETO
C IOMOIIBIO «OyIMIIBHUKA». [l 9TOr0 BBEEM
B HAIIl IIPOEKT ellle ITapy TOTOBBIX IIPOLIENyP:

static void set_rtc_alm_time(struct rtc_time *alm_tm);
static void get_rtc_alm_time(struct rtc_time *alm_tm);

VX BcXOmHBIe TEKCTHI 371eCh He IIPUBOIUM, HO,
pasyMeercs, BbI HX HalifieTe B IpoeKTe. I1ockomb-
Ky 1o cTpykrype peructpsl 9acoB RTC_STAT
n 6ynunbHuka RTC_ALARM upeHTHYHBI,
TO U PeajIM3allysl 3THX IPOLENyp MaJIO YeM OT-
JIaeTcst oT set_rtc_time u get_rtc_time cooT-
BETCTBEHHO.

Temepps MBI MOJKEM HHHUIIIAIH3APOBATH da-
Cbl ¥ OyAMJIBHHUK TaKUM 006pa3oM, 4TOObI pas-
HHIIa MeXY UX IOKa3aHUSAMH COCTAaBJIsUIA BCe-
O HeCKOJIBKO CeKyH[ IIPH paboTe B peaJbHOM
BpeMeHH. Yepe3 Ha3HAUeHHBII BPeMEHHOM
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unTepBai copmupyercs cobsitue Alarm Event,
KOTOPOE MBI MOKEM OTMETHTH, HAIIPUMep,
BKJIIOUeHHeM cBerozuona. Onpenenumcs ¢ pop-
MAaTOM HHUIHATH3UPYEMbIX TaHHbIX:

static const unsigned char rtc_data[ | =
{7,5,29,13,25,30};

static const unsigned char rtc_alarm_data[ | =
{7,5,29,13,25,35};

DTO mpefcTaBlieHne BpPeMEHU ISl 4aCOB
Brtc_data[] «29-mas-2007 13:25:30» 1 1151 Gy 1euib-
HuKa B rtc_alarm_data[] «29-man-2007 13:25:35».
B manpHelineM IMEHHO 9TH MAaCCUBBI ITPEMIIO-
JIATaeTCsl MHUIHAIU3HPOBATH C XOCT-KOMIIBIO-
Tepa. [TOCKOJIbKY Ha OTJIA0THOI TITaTe Garapest
OTCYTCTBYeT, HaM [PHUAETCS PEMHUIHATH3IPO-
Barh RTC mpu BKITIOYEHNH MUTAHUSL. A KaK XOCT-
KOMIIBIOTED Y3HAET, YTO OTIAN0YHAs [1aTa Obl-
J7a BeIKTIoeHa? [Tomymaiite Hax 9THM BOIIPO-
COM CAMOCTOSITEIBHO. A MBI B CJIEAYIOLIEH JacTH
CTaTBU IIPEIUIOXKUM CBOE peIeHue.

static unsigned statu;
EX_INTERRUPT_HANDLER(RTC_ISR2)

statu=*pRTC_ISTAT; // read IRQ Status
if ( statu&AEF !=0)
{3//meiicrBus, cBAsanHbIe ¢ cOOBITHAMY (hrara Alarm Event Flag
*pFlashA_PortB_Data /= 0x20; //BKIIOYMHTD CBETOHON,

*pRTC_ISTAT= AEF;
while ((*pRTC_ISTAT& WCOM)==0);
statu=0;

}

Ecitu BbI 3aXOTHTE [TO9KCIIEPUMEHTHPOBATH
C IAHHO IIPOTPAMMOIi IpU GoJTee CyIIecTBEH-
HOM pasHIHIle BO BpeMeHH MeXAY OYIUIbHI-
KOM H 9aCaMH, peKOMeHIyeM cOpOCHTh drar
Prescaler Enable:

*pRTC_PREN = 0x0;

B aToM cirydae u 9achl, 1 Oy MUIbHUK IOMIYT
B 32 768 pa3 ObIcTpee, 1 BaM He IIPUETCS CIIALII-
KOM JIOJITO JKJIaTh pe3yyibTara. Bce mcxonnnre
TEKCTBI IIPOEKTa OYIyT JOCTYIHBI II0 afpecy
ht tp://avisv.narod. ru/BlackFin/project2.h
tm.
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0
p0:
0xFFC00600 [oToToTofoTo o ofo o oJofo o o o]

CocrosHue npu cbpoce =

Taimep 1:

0xFFCO 0610

Tatimep 0:
OxFFCO 0620

ERR_TYPE[1:0]

(Tun ownbkm)

00 — HeT owwnbok

01 — owwbka nepenoNHeHHs cueTumnKa

10 — ownbKka nporpaMMMpoBaHus
peructpa nepuopa

11 — owubka nporpaMMMpoBaHus
perncrpa WUpuHbl UMnynbca

EMU_RUN (Bbi60p p am )
0 — ocTaHOBKa cyeTuMKa TaMepa

B poLecce IMysLUHU
1 — 3anyck cueTurKa TaiiMepa B npoLecce IMysL1

0x0000

TMODE[1:0] (Pe>xum Taiimepa)

00 — He ucnonbayercs

01 — pexum «PWM_OUT» wiupoTtHo-
MMMYIbCHOM MOAYNALMM

10 — pexxum « WDTH_CAP»

11 — pexxum «EXT_CLK»

PULSE_HI
0 — «HeraTuBHbIH» UMMYNbC
1 — «no3utusHbiity UMMNYJIbC

PERIOD_CNT
0 — cyert go koxua WIDTH
1 — cuer go koHua PERIOD

IRQ_ENA
0 — 3anpoc npepbiBaHus 3anpeLieH
1 — 3anpoc npepbiBaH1s paspeLueH

TOGGLE_HI (PWM_OUT PULSE_HIGH)
0 — petictautenbHoe 3Hauenne PULSE_HIGH
B COCTOSIHUMU «NpOrpaMmMmuUpoBaHue»

1 — peiicteutenbHoe 3Havenne PULSE_HIGH

BbIGUPAETCS B KAXKAOM Neproae

CLK_SEL (Timer Clock Select)

TIN_SEL

0 — Ha BbIBOAE CHrHaNbI

T  MRxwm PF1

1 — Ha BbIBOZIE CUrHanbl
UART RX unm PPI_CLK

370T BUT BoMmKeH BbiTh ycTaHOBNEH B « 1», Koraa

PPl ucnonbayetcs B pexxume «obLieLeneBbiX BbIXOLOB
C BHYTPEHHel CUHXPOHU3aLm1en Kagpa»

0 — ans cuetunka ucnonb3osarb SCLK

1 — pns cyetunka ucnonbsosar PWM_CLK

OUT_DIS

0 — paspelueHue BbIxoaa
8 pexkume PWM_OUT
(BbIXOAHOW CHrHaN BblAAETCS)

1 — BnoK1poBKa BbIxOAa
B pexkume PWM_OUT
(BbIXOAHOM CUrHaN He BblAAETCS)

Puc. 1. ®opmar peructpa KoHdurypauuy TaitMepos obLuero HasHadexns TIMERx_CONFIG

151413121110 9 8 7 6 5 4.3 2 1

0xFFCO 0648

I0I0I0|0I°I°I0|0I0I0I0I0I0I0I0I0I

CocrosHue npu cbpoce =
0x0000

TRUN2 4’

(CocrosHue Taiimepa 2) — WIC
1 — HesamepnuTeNbHAS
OCTaHOBKa TaiiMepa
8 pexxume PWM_OUT

TRUN1

(CoctosiHue Taimepa 1) — WIC

1 — Hesamef/IMTe/IbHAs OCTaHOBKA
TaimMepa B pexxume PWM_OUT

TRUNO

(CocTosnue Taiimepa 0) — WIC

1 — HesamepIMTeNIbHas OCTaHOBKA
Taimepa B pexkume PWM_OUT

TIMILO

(MpepbiBaHue Taiimepa 0) — WIC
Korpa IRQ_ENA yctaHoBneH,
CHUrHa/IM3MPYET O 3anpoce NpepbiBaHus

TIMIL1

(MpepbiBanue Tarimepa 1) — WIC
Korpa IRQ_ENA ycraHosneH,
CUrHaNM3UpyeT O 3anpoce npepbiBaHust

TIMIL2

(MpepbiBaHue Talimepa 2) — WIC
Korpa IRQ_ENA ycraHoBneH,
CHUrHa/IM3MPYET O 3anpoce NpepbiBaHus

TOVF_ERR2
(Mep cyeTuuka Tamepa 2)
CurHanusupyet o ToM, 4To NpousoLLna
olwmrbKa UK nepenosHeHue

TOVF_ERR1
(Mepeno. cyeTyMKa pa 1)
CVII'HaIWI3MpyeT O TOM, 4TO npour3owna
owubKa nnn nepenosnHeHue

TOVF_ERRO

(MepenonHeHue cuetunka ramepa 0)
CHrHasusupyer o ToM, 4TO NpousoLLia
owwnbKa MU nepenonHeH1e

JlaBaiiTe ynesuM HeMHOTO BHUMAHUS IPYTHM
nozxcucremMaM cryk6s1 Bpemern Blackfin — Ta-
KUM KaK TaifiMepsl 00111ero Ha3HadeHus general-
purpose timers i «BHyTPEeHHUIT TafiMep supa»
core timer («cucTeMHbII TafiMep»). Ml He Oy-
IeM PacCMaTpUBaTh BCE BO3MOYKHBIE PEKUMBI
paboThI 3TUX YCTPOWCTB, a IIPOCTO MIPHUBEIEM
HpuMepbl 13 paboTaronux nporpamm. Hampu-
Mep, B I€MOHCTPAIIMOHHON IIPOTpPaMMe OT
Analog Devices, paccMOTpeHHOI1 HAMHU B IIep-
BOW 9aCTH CTaThH HAIIIETO ITUKJIA, €CTh TaKOM
¢dbparmenT:

*pTIMERO_CONFIG =0x0019;
*pTIMERO_PERIOD =0x0001000;
*pTIMERO_WIDTH = 0x0000400;

*pTIMER_ENABLE =0x0001;

15t KayKIOTO TafiMepa, He3aBICHUMO OT THIIA
nporteccopa ADSP Blackfin, cymectsyer peructp

Puc. 2. ®opmar peructpa cocTosHuii TakiMepa obuiero HazHaueHus TIMER_STATUS

xoudurypanuu TIMERx_CONFIG (puc. 1),
B KOTOPOM OIIpeJIeJIeHbI PEKIMBI €10 paboTHl,
rapamerpsl ¢ POBOro CUTHAJIA Ha BIXOZIE (ec-
71 OH (POPMHUPYETCsT), HCTOYHUK TAKTHPOBA-
HUSI, paspelieHue IpepbIBaHus. 3aluch B pe-
TUCTP KOH(UTYpaIUH BO3MOXKHA TOIBKO TOT-
I1a, KOT/ia TaiiMep ocTaHoBJIeH. [IpoBepuThb 910
MOYKHO, aHAIU3UPYSI COOTBETCTBYIOIIHI OUT
TRUNXx B perucrpe TIMER_STATUS (puc. 2).
BbI MO’KeTe 1aTh KOMaH/y Ha OCTAHOBKY Tail-
Mepa, YCTaHOBHB COOTBETCTBYIOIIHMI OUT
TIMDISx B peructpe TIMER_DISABLE (puc. 3).
ITpu 5TOM TaiiMep OCTaHOBUTCS HE Cpasy, a 10
3aBepIeHHH (OPMUPOBAHUS UMITYJIbCA, KAK
eciu 651 BbI paboranu B pexxume PWM_OUT
¢ PERIOD_CNT=0. Yto65! J0OOUTHCSI MTHOBEH-
HOW OCTaHOBKU TaliMepa, 3alUIINTe NOTIOJIHI-
TesbHO «1» B cooTBercTBytomuil 6uT TRUNX.

B HaIem npumepe B KadecTBe peKiMa pado-
THI BBIOPAH IINPOTHO-UMITYJIbCHBIN MOZLYJISATOP
C IIepBOHAYAJIBHO HYJIEBBIM YPOBHEM CHT'HAJIA
(PULSE_HI=0) u pexxumoMm cdeTa 10 KOHIIa Ie-
puoza.

B 5TOM pexiMe CUTHAJI Ha BBIBOJAX TAIMEPOB
($bOpMEPYETCst B COOTBETCTBUY CO 3HATEHISMU
B perucrpax Timerx WIDTH u Timerx_PERIOD,
6urossix noiueit Pulse_HIGH, Period_CNT,
TOGGLE_HI u B 3aBHCHMOCTH OT BEIOPAHHOTO
ncTOYHUKA TakTOBBIX curHaIoB CLK_SEL peru-
crpa TIMERx_CONFIG. Ho eci, xak B HarreM
cIydae, COCTOSIHUE BBIXO/Ia HEeCYIIeCTBEHHO,
TO CUTYaIWsl C MHUINAIU3AI[HEN PETUCTPOB gen-
eral-purpose timers HeckoJpKo yrpomyaercst. Ceri-
Jac HaC MHTEPECyeT TOJIbKO IpephIBaHHeE, KO-
TOpPOE BO3HUKAET Yepe3 CTPOro OIpefiesieH-
HbIe HHTEPBAJIbl BpPEMEHHU, [I03TOMY U JIpyTHe
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PeXXUMBI PabOTHI TalIMepOB O0IIero Ha3Ha-
YeHUsI, CHCTEMHOTO TaliMepa UM PacCMOT-
PEHHBIX BBIIIE YaCOB PEaJbHOIO BpeMeHH
BIIOJIHE pemnaynu 6vl 3amady. [Togpo6Hee o pa-
60Te TaiiMepa 0OIIero Ha3HAYeHHs B PEKH-
me PWM_OUT M0KHO TOCMOTpETh B CIIPaBOI-~
HEKe [1] WK B €ro pycckoM IiepeBolie Ha caiiTe
npencrasuresnbcrsa Analog Devices B CHI u ba-
tuu ht tp://ww w.analog.spb. ru/pub_dsp.ht m
B daiure chapterl5.pdf.

biok-cxema TaiiMepa oOIIero Ha3HaIeHUs
IIpeficTaBjIeHa Ha puC. 5

Kak nporpaMMHIpoBaTh CHCTEMHBIE TUKH (SYs-
tem tick — npepbIBaHuUs OT TaiiMepa) — OCHO-
BY HaIllell CHCTeMBI PeaIbHOTo BpeMeHn? [Tpex-
Zie BCETO, HY)KHO BBIOPATh UX MEPUOSHIHOCTD
B 3aBHCHMOCTH OT IIPOU3BOIUTEIBHOCTH CHCTe-
MBI (IIpoIieccopa) ¥ sKeIaeMOro BpeMeHH OTKJIN-
Ka Ha cOObITHSA. ECITH CHU3UTB 9Ty BJIMYUHY [0
MHHHIMAJIBHO BO3MOXKHOI, TO IIPOL[ECCOP BMe-
CTO IIOJIe3HONI 3aTPY3KU IPHIOKEHUSIMHE OyzIeT
CJTUIIIKOM 9aCTO «OTBJIEKAThCs» Ha 00CITY KUBa-
HHe CHCTEeMHBIX THKOB U CBSI3AHHBIE C IX 00CITy-
JKUBaHUeM IIporefypel. C IpyToil CTOPOHBI, ec-
JIH CJIeJIaTh UX YPe3MEPHO PeIKUMH, CUCTEMA
OK&KeTCsI CIIMIIKOM MeIIUTEIbHOM, U COOBITUS
6yIyT OTCIIEKHBATHCS C OOJIBIINM 3aIIa3/IbIBa-
HHeM. B TaKuX cHcTeMax HHOT/A IS IIOJTyde-
HUS OBICTPOTO OTKJIMKA Ha OIpefieNIeHHbIE CO-
GBITHS TPHOEraloT K IPyObIM «BHECHCTEMHBIM»
peIIeHNsIM, 00XO/IS «CUCTEMHBII THUCTIEeTIEpP»
(kaK pa3 Te camble IIPOLEMy Pbl, KOTOPbIE 00CITy-
KUBAIOTCS IIPH BOSHUKHOBEHHH 09ePETHOTO CH-
CTEMHOTO THKa),  TO ¥ IIPOCTO II00ATbHO 610~
KHPYsI BCe OCTAJIbHBIE COOBITHS 10 3aBEPIICHI
06paboTku. FIMeHHO B 9TOM citydae apdexrus-
HBI «9aChl PeaIbHOTO BPeMEeHH», TaK KaK C UX
IIOMOIIIBIO MOKHO OIIEHUTH BPEeMEHHOU HHTeP-
BaJI, B TeUeHUe KOTOPOTO CUCTeMa HaXO[HJIach
B P&KHMe MOHOIIOIBHOTO 0OCITy/KUBAHNUS OII-
pefieIeHHOTO cOObITHs. IS IBYXBANEePHOTO
ADSP-BF561 B oTHX IeJIsIX MOKHO HCIIOIb30-
BaThb O0JIee TOHKUI MEXaHHU3M, HO 9TO TeMa UL
OTIEJIbHOM CTaThU. MTaK, KpaliHe JKeJIaTelbHO
BBECTH UMEHOBAHHYIO KOHCTAaHTY, YTOOBI 3aTeM
MO>KHO OBLIO II0TOOPATh €€ BEIMIHHY B IIPO-
ecce «TOHKOM HaCTPOWKU» CHCTEMBI.

static const unsigned char our_system_tick = 20; // system tick in mks

ITpor3BOAUTEIFHOCTD HIPOIIECCOpa B HOTPeO-
neHue sHepruu B mporeccopax ADSP-Blackfin
MOJKET PeryIupoBaThCs IPOrpaMMHO. BaskHO
3HATh, KaKasl 4aCTOTa IPUCYTCTBYET Ha BXOJE
CLKIN. Ha mmatre ADSP-BF533 EZ-KIT Lite na
9TOT BXOJ] 3aBefieHa dacTtora 27 MI'm. Dto xpo-
Me BCEro Mpovero 0ObSICHAETCS €Ilie U TEM, 9TO
DATTY syyriie Bcero paboTaer Ipu He CIIUIIKOM
6osbnx koaddunmentax DIVIDER, u MuHu-
MaJIBHO JOITycTuMast 9acToTa Ha Bxoge CLOCK
DIVIDE AND MUX — 50 MI'11 (puc. 6).

KoMm6uHnanuu sgavennii B MSEL u SSEL mia
SCLK, n MSEL u CSEL mis CCLK onpenemnsior
TAKTOBbIE 9aCTOTHI JyIsl Iiepudepuu u sipa co-
oTBeTcTBeHHO. [Ipu atom ecnu 6ut Divide
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oxFrco 0644 JoJoJofofofofo]ofo]ofo]ofo]o]o]o]

151413 121110 9 8 7

5 4 3 2 1

CocrosHue npu cbpoce =

0x0000

TIMDISO (BbikntoueHue Taiimepa 0)
1 — BbIK/IIOYEHHWE TalMepa.
Korpa Taiimep BKIOUEH, NPU UTEHWH
BO3BpallaeTcs eguHMLa.

TIMDIS 1 (BbiknioueHue Taiimepa 1)
1 — BbIK/IIOYEHHWE TakMepa.
Korpa Taimep BKAOUEH, MPH YTEHUK
BO3BpALLAETCs eAnHNLA.

TIMDIS2 (BbiknioueHue TaiimMepa 2)
1 — bIKnloYeHKe Tanmepa.
Korpga Taimep BKOUEH, NPK YTEHWUH
BO3BpALLAETCs eAnHNLA.

Puc. 3. ®opmar per1ctpa sanpelueHus TaitMepos obuiero HazHaueHus TIMER_DISABLE

0
oxFFc00640 fofoJofofofofofofofofofofo]o]o]o]

151413121110 9 8 7 6 5 4 3 2 1

CocrosHue npu cbpoce =
0x0000

TIMENO (BknioueHue Taiimepa 0)
1 — BK/lOYEHHE Taimepa.
Korpga Taiimep BktoueH,

NP YTEHWW BO3BPALLAETCS
eAnHULa.

L—— TIMEN1 (BknioueHue Taiimepa 1)
1 — BKNlOYeHUe Talmepa.
Korpa Taimep BkJitoueH,
npu YTEHUW BO3BpALLAETCS
eauH1ua.

TIMEN2 (BknioueHue Taiimepa 2)
1 — BK/lOYEHHE TanMepa.
Korpa Taimep BkatoueH,

NPy YTEHUW BO3BpALLAETCS
eauH1ua.

Puc. 4. Qopmar per1ctpa paspetuenus TaimMepos obiero HasHaueHust TIMER_ENABLE

LLuHa gaHHbIX

PPI_CLK

PF1

TIMERx_ TIMERx_
PERIOD WIDTH
PWM_CLK 1 TaKTOBBbIM curHan
cHurHan TIMERx_ | c6poca
SCLK— o COUNTER
L |
y 4
TIN_SEL CLK_SEL PasHo? PasHo?
Ja TIMER_ JIEY
ENABLE
YcraHoeka YcraHoBka
aKTUBHOMO  |HEaKTUBHOTO
YPOBHS YPOBHS
PULSE_HI
TOGGLE_HI—>] Pcm’g‘aT
OUT_DIS
MpepbiBatue
pep TMRx
PERIOD_CNT

Puc. 5. Biok-cxema TaiiMepa obLuero HazHaueHus npoueccopa Blackfin
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CLKIN /1w /2 ®Da3oBbli Metneson VCO
AeTeKTop unbTp
Jenerve — CCLK
TaKTOBbIX
DF CUrHanos 1
MynbTunne-| o gciK
KCupBoaHue
[Henutens
MSEL[5:0] T
BYPASS
SSEL[3:0]
CSEL[3:0]

Puc. 6. Brok-cxema ¢hasosoit asTonoactpoitku yactotbl PAMY npoueccopa Blackfin ¢ ymHoxuTenem YacToTbi

ADSP-BF531/2/3 Idd 6a30Bble AUHAMHYECKHE XapPaKTEPUCTUKK
250
~1,40B
200 1,358
1,308
1,258
1,208 ||
< 150 -1,15B
. =-1,108
3 —-1,05B
~ 100 =1,008
~0,95B
0,90B
J —0,85B ||
50 —0,80B
0 T T T T T T
0 100 200 300 400 500 600 700
TakTtoBas YacToTa sapa npoueccopa, My

Puc. 7. lonycTumbie pabouue yacToTbl ipa npoueccopa i notpebisieMblid TOK B 3aBUCMMOCTH OT MUTAIOLLErO HANPSXKEHHS

WAKE

VLEV[3:0]

1514131211109 8 7 6 5 4 3 2 10

(Pa3pelweHue BbIBOAA U3 OXKMAAHUA)

(YpoBeHb BHYTpEHHEro Hanps>KeHUs)
3HaueHue 6UTOB cM. B Tabnuue 8—8.

oxFFc0 0008 OO0 ofofoofof [ o[ 1[0l T[T}

0 — BbIBOA U3 OXKMAAHHS NO NPEPbIBAHUIO
RTC wnm npu cHbpoce 3anpeLueH
1 — BbIBOA M3 OXKMAAHWS MO NPEPbIBAHUIO
RTC wnum npu cbpoce paspelueH

CocrosHue npu cbpoce =
0x00DB

FREQ[1:0] (HacToTa Hanps>eHus)
YnpaenseT 4acTOTOM UMY IbCHOTO
reHepatopa cTabunnsatopa HanpsiKeHus,
3HauyeHus 6UToB cM. B Tabnuue 8—10.

GAIN[1:0] (YcuneHue HanpsykeHUs)
Ynpagnset 6bICTPOTOM AOCTHXKEHHS
BbIXOAHbIM Hanps>XeHuem yctaHOBMBLUErocsa

3HaueHus,, 3HaYeHus BUTOB cM. B Tabauue 8—9.

Puc. 8. ®opmar peructpa ynpaenetus perynsitopom HanpsbkeHus VR_CTL

LLinHa peructpos sapa

<

>

I

I

TSCALE TCNTL

I

TMREN

TINT

TPERIOD

[

Jloruka 3arpy3ku
perucTpa cueTdrka

1

Jlorvka BKNOYEHHUS
TalMepa U npefBa-
PUTE/bHOIO feNeHus

A TCOUNT

MEHT

MpepbiBaHve
Talmepa

Honb

Puc. 9. Bnok-cxema taiimepa sgpa core timer

Tabnuua. Bennunna HanpsikeHUs NUTaHKs
NPOLLECCOPHOTO AAPa B 3aBUCHMOCTH

oT 3HaueHus nons Voltage Level (VLEV), VR_CTL[7:4]
perucTpa ynpasneHus perynatopom Hanpsixerus VR_CTL

0000—0101 He ucnonbayetcs
0110 0,85
0111 0,90
1000 0,95
1001 1,00
1010 1,05
1011 1,10
1100 1,15
1101 1,20
1110 1,25
1" 1,30

Frequency (DF) ycranosien, gacrora CLKIN
yMHOaercs Ha 2. Haripumep, ecu B MSEL([5:0]
3anmcad kop, 111111 — 63, To npu DF=1 yacro-
ta Ha Bxoge CLOCK DIVIDE AND MUX 6yzer
850 MI'm, a npu DF=0 — 1700 MTI'y. O6parure
ocob6oe BHUMAaHHE Ha TO, UTO NIPU HYJIEBOM
sHadenuu oy MSEL[5:0] BxogHas yacToTa
BO3pPacTaeT COOTBETCTBEHHO B 32 1t 64 pasal
JlenuTeny 9acTOTHI Pa3INIaIOTCA 10 Pa3pssl-
Hoctu. Ecim takroseii curaai ms CCLK mox-
HO pa3leInTh MaKCUMyM Ha 8 (2-OUTHOe 110~
ne CSEL[1:0]), To curnan mgua SCLK — na 15
(4-6utHoe mose SSEL[3:0]).

DTO BIOJIHE JIOTUYHO, BeJlb BXOIHAS TAKTO-
Basl aCTOTA y HUX OMHAKOBasi, a mepudepus,
KaK IIPaBIIO, JOJDKHA PaO0TaTh MeJJIeHHee, 9eM
nporeccopHoe supo. Ha 6ojee HU3KHX pabodnx
YaCcTOTaX A7ipa MOKHO CHIKATDh TAKTOBYIO Yac-
TOTY paboTBI ¢ iepucepueit (¢ BHEIIHEN TaMsi-
THIO B TOM UHCJIe) B 3HAYUTETbHO MEHBIIIEH CTe-
neHy. Eciy BHeIIHAA IIMHA B Balllell CCTeMe
CTaHJIAPTHA, TO Ilepell BAMH CTOHT 3afada 6oree
TogHOro nopdopa koadurmentos: DIVIDER,
VCO, DF. EcTb orpanmdeHue u Ha TAKTHPOBa-
HHe sA/[pa IPOIIeCCOpa B 3aBUCIMOCTH OT HCIION-
HeHUS U THIIA KOPITyca, a epudepu — B 3a-
BUCHMOCTH OT YMCJIa UCHOJIb3YEeMbIX BBIBOJIOB
GPIO 1 25eKTpIYeCcKuX IapaMeTpOB IOIKIIO-
JaeMBIX YCTPOHCTB.

Kasknplil THII KOPITyca IIPU OIIpeie/IeHHOM KO-
JIMYECTBE BBLIBOJIOB XapaKTePU3YeTCsl BIIOJIHE OI1-
peneneHHBIM K03 bUINEHTOM TeIIO0TAAYN,
KOTOPBIH, B CBOIO 04epefib, OIIpe/iesiseT OIHOe
TEIUIOBOe conpoTuBiIeHue. [l kopmyca LQFP
co 176 BbIBOJIaMU, B KOTOPOM BBIITY CKAIOTCS He-
kotopsle nponeccopsl ADSP-BF531/2/3, ono
cocrasiser npubnusuTensbHo 21 °C/BT mpu ec-
TECTBEHHOM BO3JYIIIHOM OXJIaKIeHHHU. S1po
mporeccopos Blackfin o6ragaer Manbim aHep-
romoTpebiaenneM. Tak, Ha pabodeil dacToTe
600 MI' ipu IuTaroIeM HarpsbKeHuH spa 1,2 B
9T0 cocrasiser nopanka 330 mBr. Ilpu aTom
BKJIaJ] A7lpa B IOBBIIIEHUE TeMIIePATyPbI KOP-
myca cocTapysieT He 6osee 9 °C. ITpu BbIONTHE-
HHUM Pa3JINIHbBIX [10CIeI0BATeTbHOCTE!H HHCT-
PYKIHIT TOTpe6IsieMBblil TOK (M BhIIeIseMast
MOIITHOCTB) MOTYT OTJIMYAThCS OT 6a30BBIX ITa-
paMeTpoB, TPUBEJEHHBIX Ha PHC. 7, Ha 27% Kak
B GOJIBIITYIO, TAK X B MEHBIIYIO CTOPOHY. Boee
CJIO/KHOY SABJIAETCS OlleHKA BKJIAIA B BBIJIEIIAEMYIO
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3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16

O0xFFEOQ 3000 Ix|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|

CocrosHue npu cbpoce =

1514131211109 8 7 6 5 4 3 2 10

He onpepneneHo

D Dx Dx [ [ [ x [ x [ x [ xfoofo]o]

TINT-WIC
3anunaiouuii GUT cocToAHUS
1 — npepbiBaHu1e TaiiMepa He reHepUpPOBaoCh
0 — npepbiBaHK1e TaiiMepa reHepupoBanoCh

TAUTORLD

TMPWR
0 — nepeBop TaiMepa B pexxum
NOHWXXEHHOTO NOTpebeH!s
MOLLHOCTH
1 — aKTHBHOe cocTosHMe.

0 — 3anpeLleHie aBTOMaTUYECKON 3arpy3Ku.
Korga TCOUNT gocruraet Hyns, Taimep
reHepupyeT npepbiBaHie U OCTaHaB/MBaeT paboty
1 — paspeLueHie aBTOMATHYECKON 3arpy3KH.
Korga TCOUNT gocrturaer Hyns, CHeTYMK CHOBa
MHWLMaSIM3UPYETCS 3HA4YEHEM COAEPXKUMOTO
TPERIOD u cuet Bo306HoBNsETCS

Taiimep MoxkeT 6bITb BK/OUEH
npv nomouuu 6uta TMREN
—— TMREN
WmeeT 3HaueHue Tonbko npu TMPWR =1
0 — BbIK/IlOYEHHWE TalMepa
1 — BK/IOYEHHeE TaWMepa

Puc. 10. ®opmar peructpa ynpasnenus Taimepa sgpa TCNTL

KPHCTAJUIOM TEIUIOBYIO MOIIIHOCTD IlepHepu.
Ha caitre Analog Devices B pasneie Blackfin

poB O6H.ICI‘0 Ha3HAYCHUA (XOT}I B OTOM Ci1y4ae
MOXHO BI)I6PaTI> KpucTain CeMeNCTBa, Ie uxX

Technical Library ht tp://ww w.analog.c om/ He 3, a 4, 8 unu naxe 12). Ho Bce ke ocHOBHast

processors/blackfin/technicalLibrary/index.ht ml
BBUIOKeHBI CrertuanbHble XLS-daiiibl. C ux 1mo-
MOIIIBIO BBl MOYKeTe IIPOU3BECTH OI[eHOUHBIH
pacdeT BBIAeIIeMO IIPH paboTe Ha 3aTaHHOM
JacTOTE OLPENIeJICHHOTO HepUQEPHITHOTO yCT-
POIICTBA TEIUIOBOI MOLTHOCTU. 3aMETHM, YTO
9TO0 OyzeT BecbMa Ipy6as OIeHKa, TaK KaK IPH
9THUX pacdyeTax He YIUTBIBACTCS] HU TOIIOJOTUS
IIeYaTHOM IUIAThI, HU 3JIeKTPHIeCKHe ITapaMeT-
PBI IIOZICOEMHSIEMBIX K IIPOIIECCOPY YCTPOMCTB.
ITosTOMy HEOOXOMM 3aIIac 110 CYMMAPHOII BBI-
ZieJsIeMO TEIUIOBO MOIITHOCTH U TOKY HCTOY-
HUKa nuraHus. Ha puc. 7 n306pakeHsl TUHA-
MHYeCKHe XapaKTepHCTUKHY JJIS IIPOIeCCOPOB
ADSP-BF531/2/3, 13 KOTOPBIX BUHO, YTO IIpU
HH3KUX HAaIPSDKEHNSAX IUTAHUS SIPa Ipelieb-
Hast pabodast 4aCTOTa CYIIeCTBEHHO CHIDKALTCS.
Tax, npu 0,8 B pabodas gactoTa IpoOIecCOpHO-
To sAzpa He npespimaet 250 MI'm.

Y nporeccopoB ADSP Blackfin nuraroiee
HAIpsDKeHHUe sipa U3MEHseTCs IPOrpaMMUpPO-
BaHUeM 3HadeHus 1ot VLEV([3:0] B peructpe
VR_CTL (puc. 8).

B Tabnuiie npuBeneHb! 3HaYCHUS 9TOTO 4-61-
TOBOTO IOJISL.

B peanbHOI cucTeMe (0CO6€HHO B OIBITHBIX
06pasIiax) MO’KHO YCTaHOBHTB Ha KOPITyCe IIPO-
ieccopa LQFP-176 (26x24 MM) TeMIiepaTypHBIi
matyuk, HanpuMmep ADI TMPO5 B kopmyce
SOT23(2,9%1,6 mm) ¢ IIIMMM-BBIXO0OM, 1 Ha-
IIHCATh IPOIENYPY, YIPABIIONIYI0 BEI6OPOM
pabodell YaCTOTHI H MHTAIOIIETO HAIPSUKEHIS
sppa. TTono6paHHBIe TAKIM METOIOM ONTHMAIb-
Hble 3HaYeHNS K09 UITEHTOB MOKHO BKIIIO-
YUTB B IPOLIENYPy NHULUAIH3AIAH.

PasnuuHble peXKMMBI d9HEPTOCOepesKeHUs
npoueccopos Blackfin paccmoTpum 4yTh 1103-
JKe, a Terlepb BepHeMCs K CIIysKOe BpeMeHH. Pac-
CMOTpPHUM paboTy ¢ BHYTPEHHUM TAaHMePOM s~
pa. Ero MOKHO HCIIOIBb30BaTh IS Pa3TMIHBIX
CepBUCHBIX IIPOIIEYP B OCHOBHOM IIPH OTJIAJ-
Ke U «TOHKOJT HACTPOIIKe» CHCTeMBI, TUO0 KOT-
Zla BaM KaTacTpodUIecKH He XBaTaeT TaiMe-
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IPOMEXYTKH BpeMeHH. [109TOMY, ecli Bac He
HHTepecyeT HaJMIHe B TOTOBOU CHCTeMe CepBU-
Ca, CBSI3AHHOTO C M3MePeHHeM HHTEPBAJIOB MEK-
Iy PasIUIHBIME COOBITUAMY 1 BPEMEHH BBIIIOJ-
HEHHsI OIIpeleIeHHBIX II0CIeJ0BaTeIbHOCTEH
KOJIa, TO JIOTUYHO HCIIOJIB30BaTh LT (POPMUPO-
BAHUS CHCTeMHBIX THKOB IMEHHO 9TOT TaliMep.

Kak BupuMm Ha puc. 9, 9TOT TaiiMep feKpe-
MEHTHBI. 3HaUeHHe, KOTOPOe BbI 3aIIUCBIBACTE
B peructp TCOUNT cueTunka Taitmepa simpa,
gepe3 nHTepBan TSCALE+1 TakroB CCLK mex-
pemeHTHupyeTcs. IIpu JOCTIKeHUH HYIEBOTO
3HaveHus B peructpe TCOUNT ycranaBmmsa-
ercst TINT B peructpe TCNTL (puc. 10). Ecniu
IpepBIBAHUS OT TaliMepa sfipa He ObLIN pa3pe-
IIIeHBI, TO 9TOT OUT He YCTaHABIMBaeTCs. JJanb-
HelIIe TefCTBUS 3aBUCAT OT TOTO, ObLIA JIH
npenBapurenpHo 3anucana B 6utr TAUTORLD
«l». Ecnu ma, 3HaYeHHe PETHCTpa CIeTIHKa
TCOUNT (puc. 11) HHUIHATUSUPYETCSI COEP-
sxumbIM peructpa TPERIOD (puc. 12) u fexpe-
MEHTHBIH CYeT aBTOMAaTHIEeCKH ITPOJIOJIKACTCS.

OH MOsKeT ObITB ITPepBaH 3aIHChIO «0» U BHOBb
3aITyIIeH 3aIHChIo «1». BBl MOKeTe HCIOIb30-
Barb 8-6urHOe 3HaueHne TSCALE (puc. 13) mis

3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16

OxFFEO 300C

CocrosHue npu cbpoce =

D Dx P e fx [ x o x [ x [x [ P x x [ x [ <
1 ]

He onpefesnieHo

151413121110 9 8 7 6 5 4 3 2 1

3HaueHue nepropa [31:16]

lexlxlxlxlxlxlxlxlxlxlxlxlxlxlxl

3Hauenve nepuoga [15:0]

Puc. 11. Butbi peructpa cuetunka tranmepa sgpa TCOUNT

3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16

OxFFEO 3004

CocTosHue npu cbpoce =

| IEYENEY EAFSESEY EAEAESEY YR EAEY
1 ]

He onpefeneHo

151413121110 9 8 7 6 5 4 3 2 1

3HaueHue nepuoga [31:16]

lexlxlexlexlxlxlxlxlxlxlxlxlxl

3HaueHue nepuoga [15:0]

Puc. 12. Butbi peructpa nepropa Taimepa sigpa TPERIOD

3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16

OxFFEO 3008

D Dx ox Do fox o o o I x [ I [ x [ x [

CocrosHue npu cbpoce =

151413121110 9 8 7 6 5 4 3 2 1 0

He onpegesieHo

DD D P P P P x x [x [x Px I x [ x [ x
L

|
I— 3HaueHue KoathrLreHTa
macwTabuposaHus

Puc. 13. Butbi peructpa Maciwrabuposatus Taimepa sgpa TSCALE



146 KOMMOHEHTbl OT/afo4Hble CpeAcTsa

M3MeHEHUs IIePHOITIHOCTH BOSHUKHOBEHHS [IPEPBIBAHII B 256 pa3 IIpU
OTJIafiKe IPOTPaMMBL. DTO aKTyaJIbHO, HALIPEMep, IS CHCTeM Ha OCHOBE
ADSP-BF561, B kotopoMm orcyTcTBytotr RTC.

TotoBerit mpoekt A mporeccopa ADSP-BF561, ucronbsyomuit
IpepeIBaHUA OT TaliMepa Spa, MOKHO IIOCMOTpPETh Ha CaiTe
ht tp://w ww.eltech.spb. ru/techinfo.ht ml.

Ha aToM MBI 3aKaHYHBaeM Halll KPaTKUIl 0630p CITy>KOBI BpeMeHH
npoueccopos cemericTa Blackfin u B cienyroieit yactu cratbu 06Cy-
IUM B JIeTaJIAX Hally 3aKOHYEHHYIO CHCTeMY PeaJbHOTO BPEMEHN.

Jluteparypa

—_

. ADSP-BF533 Blackfin Processor Hardware Reference.

2. Engineer-to-Engineer Note. Estimating Power for ADSP-BF531/BF532/BF533
Blackfin Processors

3. PykoBOJCTBO 110JIb30BATEJIS 1O E(POBBIM CUTHAIBHBIM [IPOLECCOPAM CeMeli-

crBa Blackfin.
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