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Az SPI busz jelel

SCk! T {tL odzal &l Ayl NP2ryastdr$ & It 12101 otAfl G BENIT
SS Slaveselect azaz slaveS &1 11 1 1 AGHEL al Gt at Ny al 2t :
I‘[u)\@ﬁaﬂér&e@l‘['ll +ffJ\Iu8I St! o {fIQS Sﬁél“[ﬁl
1A0SI SGsasi 1St KlalyiEdeyl 1-I sail 11 1
ot NYAf &Sy DtLh fs}Ia@eﬁél‘[(I-Iélyﬁﬂa(lzﬂfdzjyfua%NJ
MOSI-AmasterSa i 1 | 1AYSYSGA | RI indenastetSIa 161d I
bt NG2F St
MISO-AslaveS a1 11 1 1 AYSySiA nlaserolvas BvAadtein) Slave bB)f &
AslaveSal {11 tftft NGal St! o

Master LB Slave

Memo el Memo

12T34€67|M.}|012L4£6

MISO / SOMI

# 0 NI ThapNMNdwaektihes.com/document.asp?doc id=1272534

Hobbielektronika csoport 2016/2017 Debreceni Megt est


http://www.eetimes.com/document.asp?doc_id=1272534

Az -r1r aj el pol ar 1t

CPOL=0 _ M\ .\ \ e
SCK  cpor=1 /AN nAnnr—

{tL YROL CPHA

SS \ ~
0 0 0
Cycle# B Y213 Y415 167 c} 1 0 1
CPHA=0 MISO DO 12 a5 fe X7 (s & 2 1 0
MOSI 200 213 al5 167 1s = 3 1 1
Cycle # G2 Y3 Y YsYXe X7 Xe )
CPHA=I MISO DO 2 S I s e X7 X =
MOSI D 2 X3 Y+ Y5 67X s )z
1 f SKSGasasSa NI SYYsR21 F1 3s5N}2Sftf L32fLNR
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AFRDM -KL25Z ksgrtya SPI

AzMKL25Z128VLKA A 1 NR QS BFSrrINIlBuIt tarﬂal@mz SPI0S &P1)
A AzSPIY2 Rdzf 21 y OAGSEI YRIMNFRING (dzy 2 0

A AzSPIOY 2 Rdzf 35 N} 2Sf T2 SNIV2IRdA So dESRE-EENIIHf2dS

AAz{ t L Y2RdzZ 21 iﬂAYgaI(]am I 5a! | RIGLOO
YA Rsfa8ey's Ro I ywINB a A & Sk SIBIS aaflgtatkapnak A 1 2 NJ
MastervagyslaveY s RgA]l | RSa @t f I al 6KI (s
Fullduplexd 38 S32¢@gST1S0S1Sa 1SGANIYE&g§ YsR
t N2 AN Y2RIKIF{ONE RS&aA aS0S3aS3 00AGNY GF O
YSOHIWdzAaTFSNBE SaAL FRs Sa @S@! | RFGNBIAAT
j N} 2SSt LIR2ftFNARGH &l $é FtiAal 12yT7\3dzNJ
1 dzG 2 Y G A1 dzal yseledbl NSRRI B LEOA2ly@ S A &

| Aot & YFRIABKEEBSEIAT I I NIt a1 SNBaA
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Az SPI modul okhoz rendel

AzSPIOS BPI1Y 2 Rdzf 2 { K2 LJ2 NIi | R DO\BES/ARSAE K(SSidle N1 K21

SPI modul SCLK MOSI/MISO 55

SPI0D PTA1S, PTCE, PTD1 PTAlG, PTA1Y, PTCE, PTCY, PTD2, PTD3 PTC4, PTDOD

SPI1 PTB11, PTDS, PTE2 PTB16, PTB17, PTD6, PTDY/, PTEL, PTE2 PTB10, PTD4, PTE4
AzArduino kompatibiliso S1 1 6 SaKSI | oGt ottt 1l laoly 11 @

A SS =PTDO
A SCLK =PTD1
A MOSI PTD2

A MISO = PTD3

A FRDMKL252Rinoutsdokumentumbani | f 1 KEH ekl | R2i{
YAt 88y (sR20 156fL}R NSASGRINIUXS VEAFBIIBNL 2 |
t St Rt dzf Y

SIM- >SCGC5 |[= 0x1000; /' Port D enged®l yez®se
PORTD>PCR[1] = 0x200; //PTD1 legyen SPI SCLK
PORTD>PCR[2] = 0x200; //PTD2 legyen SPI MOSI
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Az SPI modul ok r eg

AzSPIY2 Rdzf 21 1T 2y 2a NB3IA &AL S NI 0SOEA fuamslfl I
regisztereknek (aholl’ nx @F 3& wm0o Oalil I ot1 A&AO0ONYS
adtuk meg.
SPI0 0x4007 6000
SPIL 0x4007 7000
Ofszet dm Regiszter neve, funkadoja Méret | Elérés | Reset
0x0000 SPIx_C1 control register (1. vezéerlé regiszter) 8 bit R/W 0x04
0x0001 SPIx_C2 control register (2. vezerlé regiszter) 8 bit R/W 0x00
0x0002 SPIx_BR baud rate register (adatsebesség regiszter) 8 bit R/W 0x00
0x0003 SPIx_S status register (allapotjelzé regiszter) 8 bit R 0x20
0x0005 SPIx_D data register (adatregiszter) 8 bit R/W 0x00
0x0007 SPIx_M match register (adategyezés regiszter) 8 bit R/W 0x00
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Az SPIx Clvez®r | U r e

Bit 7 6 5 4 3 2 1 0
fead | spiE SPE SPTIE MSTR CPOL CPHA SSOE LSBFE
Reset 0 0 0 0 0 1 0 0
Il vyS3aestltad oAGS] oStfftNGHAYt O | f

SPIEaS3al I { NUt & aBFHSRS I8 SRREI ¥EHE 6O
hibaMODséééwsf“ J& 1 | 1J\|1u\r SKI HAIAEWON @Eza Sy 3S
SPE!' T {tL Y2Rdz Al | RG@a B HEYaTBRBS RS
SPTIEaS3al F L NGt y SRSt &SI SaSSHWEF ||
SaSYsSyr|2MNIlo | NUS ES HNR$ lngvasSHha IMs|RNG &
MSTRal aGSNJ Kk {f | OBslavey R RfdadtekrYasIRIOF a6
CPOLj NJ 2 St [QihjugalNiisiint aacsordy; nyugalmi szint magas)
CPHAj NJ 2 S f0: SHHalliAYSS/tSdi2 f11S& &M f I ifYiSyiStia vy
SSOECsakmasterYs Ro 'y S & =M'Sals3i Gy b KdzsSt R F &1 &
MODFAULBemenet,1:azSS| A ST S0 Sa I dzi 8Himenet)] dza | v
LSBFE. A 1 A2 NNBY R gf SBXT @f &+ 06 KSt &ASNI
MSBfirstYs RI € S3l | Oa2y el 0606 KS{-ASBHNTSRY

¢
;
e

Q)¢
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Az SPIx C2vez®r | U 1 e:q

Bt T L5 b 4 3 2 1 Q
E..I'Erﬁg SPMIE - TXDMAE MODFEN BIDIROE RXDMAE SPISWAI SPCO
Heset 0 0 0 0 0 0 0 0
SPMIEaSEIaTI‘[J\IG%a SyEISRSAf‘(SYS, 51 F RNGIISaE & $A ¢
YS3al kI NGta SyasSrRstesSi sa
TXDMAE5 a! | RIFG1 Nt RSD:IS\NVHSWPEERSTI 88§55 a

MODFENa l 3G8NJ YsRotyY bYsRoSttEtNGta KAGI b

BIDIROEYSUANY y&g YsR SaSisSy o6FYA{12N {t/ n T
bemenet, 1kimenet)

RXDMAE! RIF F23F Rt a 5a! @Gt yz3rdtraalrto 1 S
{twC S&a {t'9 SIelINIyld Uwm
SPISWAI{ t L f Sttt NGtAF {02L) YsRoly onyY 1 |

amikoraz MCW St f £ 0

SPCOYSGANYI y&g IRIFEG@2ylt SyaSRStesSisasS on
adatvonal)
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Az SPIx _ BR regiszter

960Sy |1 IR SC)SéaSEIS(] 12y FAITdzNI f K
Read ) ;
Write ‘ 0 \ SPPR[2:0] SPR[3:0]
Reset 0 0 0 0 0 0 0 0

SPPROf ! 2 & IN&ty-@A dhl | GGA SONTESYSS GISHRRIKIRS)dEyt] &
SPRCNB]1 OSYOAl 2al adt ar I Nyyaoul NNERGGNYHSHS

PRESCALER BAUD RATE DIVIDER
DIVIDE BY MASTER
c:L::E}gE_" 1.2 EIIEEBE\; o8 [| 24.816,32 64,128, > SP|
”””” 256, or 512 BIT RATE
SPPR2:SPPR1:5PPRO SPR3:5PR2:5PR1:SPRO

—)

! I RO &S5ofS/(SPBRIM) *(QPR”)) aholf,y azSPI0Y 2 Rdz SaSiasSy |
0 dza | ?N\B$Pﬂ5d9|i$ya SLISRA3I &St Sy’u MNIBI—[Z@$WI=&MH10|<
S4 HnrS& loldzal FNB1 Sy OAl SaSGSy 1T nEpo SN

SNBERYSy&Si A
SPI0O->BR =0x53; /I fspi =24 MHz/(6*2"4) =24 MHz/ (6*16) = 0.25 MHz = 250 kHz
SPI1 - >BR = 0x53; /[ fspi =48 MHz /(6 * 2"4) = 48 MHz/ (6*16) = 0.50 MHz = 500 kHz
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Az SPIx S 8l | apot | el .

Bit 7 6 5 4 | 3 2 1 0
HRead

Write
Reset 0 0 i 0 0 0 0 0

SPRF{ t L @S0Sf A OLdryTORNI| VN2 (ABItERY b0 BI2ff LI AR &
I @SG0 TRFG (A2t QFakKlisod | 2SSARREA G ! 16¢
majd kiolvassuk a3PIx Dadatregisztert.

SPMF! R G1S3&ST $a 2Sf 1 ShasSaKlolos S NIASHRE (] (h @9\R

6SSN] ST Sad REG Y SBEEERBINSIT AlAll 1G1SteEhirkls WANT
S3e SISAHASSAND &
SPTEF! I {tL I RFG]TNER! LIZFOFISINGF RNINGANE Rylel: Nk

az adatregisztefelszabadult)
MODF-« 1T SYYs R 06St tf N + aA KA@NBYt ISPNE S$ s 1
KAolF2Sfti)sSa SNJ ST S

AmasterYs Rg G NJ y 1 | {SPAEhHan@nsSPRRIS fyISAYs ST 0 OSft &
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Az SPIx D adatregiszter

Azadatreglszteu\l N} agkal 2 - ———fo
ZfQIaEbiﬁszly i Mos!
1S I NEI vy Tx Buffer (Write SPIxD) E
1éié N ¢ R @iaN 2Bd I :
1A1TNE RSYR! 0t ¢ Lesin|  spishiftregister e !
LSRA3I 818y |« | = o Tor—Miso
1A I 0SSN SI St Rx Buffer (Read SPIXD) | clock i

|

, - hift Directio

Azl RIFG 1 A2t @I & ok .
| dzi 2 YT G A | BBRRFY Gl ogic [—I "
eStT 1 0AGSG Aac . -
Az SPIx M adategyez®:c
9606S | NBIAAT GSNDPS NNXKIFdGadzg 06StS b
az alapja. Haa&8PIY2 Rdz + €t 0+t @S00 FRFO YS3S |

SPIxSt f £ I LJ2 G 2 SSPMMitjeNIEba A A i SRPISCAIS | S NI | IRBII
oAlcsheSt t Nubat grt yS3altr | NGHaG A&
SaSYSyekSl o

Hobbielektronika csoport 2016/2017 Debreceni



| :
i | ;
...........

- N

'''''

..........

RUMEEFLFREALTA”

-----

(
Q Program® 11 $P10 hdakildéR I 11\ Nf RS &
Q Program®B 22 $24mikij¥lp vei@r@de MAX7209 Eived NI ¢
Q Program® 3B BxELED nfatdixSrezéridse(MNIVHS IGv8I [/'S NI

Hobbielektronika csoport 2016/2017

Debreceni Megt est



Program8 1: SPI O

BemutatjukazSPIOO& | G2 Ny I 12y $AEANS NKEAL Ry $ANE RE &
FREG211FE S3é 1 A SBHCBIHIK AGFSIl SN FNAYA] | 20 SN €
1 SHD1131Ri NLJdzag 1 &ailasiIwgwesSs ifo3 t +ff o

Common Cathode Displau SN74HC595
E dot L__}
-
I Qg [J1 ~ 18]l Vee
DISPLAY H # ] ﬁ x# Qc [|2 15[ Qa
A [ R Qp [I3 14]] SER
| CC Qg [ 4 13 ] OE
L] -
F B ! Qe [Is  12]l RCLK
G .. ‘ Common Anode Display Qg 1E 11]] SRCLK
A B CDETF G dot Qy 7 10]] SRCLR
EI Ic B 0 A 2 A 4 [ £
—_— & L. R REREKE 5%’; E{:‘F
D dot \ |

cCa, CAg

~ ~ A A A X ~n A

A7TAHCE59% KA T NBIAAT USNJ GSEFRF 4 1 6 SEEP8SCHIS Rl
AAKATGO NBPIAASCKBARI f g BA®aShE 1
AzSSeletazRCKO SYSY SU S NB F YIAG Il d 0 Nyiio A NSSE Gim@rgtd S v

~ v

FRFGOY NRf skaid@ A & IREFSBad S 61 {NERI GG | RI
QA..QH kimeneteken).
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13

\Y

SN74HC395 e 2 >
O mon >
as [+ el vec EEREN |
Qc ]2 15]] Qa SR e N ; 5 an
Qp I3 14[] SER M %
Qe ]2 13]] OE
oclls afino Porr o P pgS e
Qg [Is 11]] SRCLK 1° *
oy [I7  10]lSRCIR =/ .
anolls ol N = 1 N,
p .
A74HC595Cka 2ND I 11 CUVKhS@JSEIﬁll \ =, p N § r{g 3o
LT RI 21 RCLﬂBuSIff u'-F$SafSFdIzuI5 SE'SYESETHTENGSYA] @
SRCLR K)\ Fa NIDHRA all B3y Sid N WSHERSE & §HSae |
i M Ay %
BEMENETEK FUNKCIO T _ _
SER | SCLK | SCLR | RCLK | OE J— e L e cﬁ{; ® o
X | X X X | H | AQa-Qukimenetek letiltva AT
X X X X L | AQ,—Qykimenetek engedelyezve L 2 — %{; .
X X L X | X | Shift regiszter torlése (csupa0) JE D P o
L ™ H X X | Shift regiszter lepteteés és 0 beiras (=
H 0\ H X X | Shift regiszter leptetés es 1 beiras e s %oﬂ
X X X ™ X | Shift regiszter attoltese a kimenetre - | - O[> I
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K®t sz8mj egyb

e

K |

| AKATAO NBIAAT § SNB16S06a TapNBSISA£ G KSR HK S
J1 |C1 DIS1
MOSI -l 14 SER QA LmR“I 7 a dp 5
SCLK | =14 1 —==R2 6 b
3 11 el I 4
SS - $ psckac =—em T -
- —19 scLap s SN I
VCC ® 12 ~RCK QF o) ooRR6e 9 f CA 8
5pin header| _1l_ QG 6 e Ak 10 g cA 3 __C1
80 GND oH H—mRis HD-H101 -
.
- Iﬁc G QH* 9 G_N_D
GND 74HC595N
IC2 DIS?
14 1 SErQA ]5 '_r'.zzg.,gg g - do 5
QB 22083
11 ~SCKQC 2 = k10 4 c
S,
10~ 3 R 2 d | 1
I ] scLab 4 l22Q“'.—F.Fuz 1 --l '
QE 203 o L
12 [>RCK QF 5 Iﬁzzg R13 9 f CA 8
6 — R14 10 g CA 3 C2
QG el m—
QH £208] HD-H101
13C G QH* 9 G_N_D

GND 74HCS595N
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