I lepeaaua AaHHBIX

NHcTuTyT MHpOopMaUUOHHbIX TexHonormm

YensabuHckun FocyqapCTBEHHbIN YHUBEPCUTET



12C

|I2C = Inter-Integrated Circuit
PaspabotaHa Philips B 80-x

[MpocTas AByHanpaBneHHasa WnHa U3 gByx
NPOBOAHUKOB:

— NUHNA OaHHbIX(SDA)

— nuHnA TakToB (SCL)

YcTpoucTtBa Aensartcda Ha Asa Tvna:
— master
— slave

YCTPOMCTBO Ha LUNHE NOEHTUPULNPYETCA C
MOMOLLbIO COBCTBEHHOIO apeCHOro Koaa

Slave-ycTponcTBO MOXET ObITb:

— TONbKO MPUEMHUNKOM AaHHbIX

— nepeaaTtynkom ¢ BO3MOXKHOCTbIO Kak
nony4aTb, Tak U NepegaBaTh AaHHbIE

SCL

SDA

+5V

Pull-up resistors
Typical value 2 k2 to 10 kQQ
: 4 0 . 4

1

1%c
DEVICE

=

12C DEVICE 5 SDA

Open Drain structure (or

PUT INFO
ONTO THE BUS

RECEIVE INFO
FROM THE BUS

(&

Open Collector) for both
SCL and SDA

K




12C

CocTosHne nuHun SDA He nsMeHsieTcsl, ecnv Ha START/STOP conditions

SCL nopaepxuBaeTcsi BbICOKUWA YPOBEHL 3a - Data on SDA must be stable when SCL is High
NCKITIOYEHMEM Havana n KoHLa nepegayu:

START:

SDA nepexoguT C BbICOKOIO Ha HU3KUM
YPOBEHb B TO Bpems, korga Ha SCL
noaaepXmMBaeTcs BbICOKMM YPOBEHb

« Exceptions are the START and STOP conditions

— S —— e m— i S —

STOP: | —

SDA nepexoguT C HU3KOro Ha BbICOKUM
YPOBEHb B TO Bpems, korga Ha SCL START and STOP constons
noaaepXmMBaeTcs BbICOKMM YPOBEHDb




[aHHble nepegatoTca 6nokamm no 8 6uT, 9-u
OuT noaTBepXKAaeT NpUem AaHHbIX

[lepBbIN 610K NpeacraendaeT cobon 7-
OuTHbIN agpec ycTpoucTea + 1 6uT
HanpaBneHus nepeaayn

BuTbl nepenatoTca nyTemM BbiCTaBneHNUA
BbICOKOIr0O MU HU3Koro yposHA Ha SDA B
TO Bpems, noka Ha SCL nogaepxunaetcs
HU3KuM yposeHb. Korga Ha SCL nogasnsetcd
BbICOKMMU YPOBEHb, NPMHUMalOLLIEE
YCTPOMCTBO OOSTKHO cumTaTb OUT

Jlnnnen SCL ynpaensietr master. OgHako
slave MOXeT ycTaHaBNMBaTb HU3KUN
ypoBeHb Ha SCL, ecnu oH He ycneBaeT
obpaboTtaTb 6UT

12C

1°C Read and Write Operations (1)

 Write to a Slave device
Master Slave

< ndata bytes >
i —
T
Each byte is acknowledged by the slave device

The master is a “MASTER - TRANSMITTER”:
—it transmits both Clock and Data during the all communication

m:transmitter
P u—

Each byte is acknowledged by the master device (except the last
one, just before the STOP condition)

The master is a “MASTER TRANSMITTER then MASTER - RECEIVER”:
— it transmits Clock all the time
— it sends slave address data and then becomes a receiver

* Read from a Slave device

< ndata bytes >

slave address |R  ASEEGEIE] data




12C

Mpumep: lNepenate 6anTt 10011001 Ha wWnHy (B peanbHOCTM nepefadva 1 6anta He UMeeT CMbIcna, oyaer

NHTEPNPETUPOBAHO Kak YTeHne 0 6anT ¢ yctponctea ¢ agpecom 1001100)

START BIT1 BIT2 BIT7 BITS ACK STOP
War 1 2 3 - 5 6 7 8 9| == 22| 23| 24| 25| 26| 27| 28| 29| 30| 33| 34| 35
SDA
SCL

BbICOKMIA YpOBEHDb

Hu3Kui yposeHb (master)
| Hu3kumi yposeHb (slave)

BIT1 — ctapwun out

BIT8 — mnagwun out




12C

MNMpumep: lNepenats 10011111 00100001 ycTponctey ¢ agpecom 0101011)

START 010101100 100111110 001000010 STOP

Mpumep: MNonyunts 2 Ganta ot yctpounctea c agpecom 0101011)

START 010101110 100111110 001000011 STOP




Bsaunmoaenictsue ¢ ycrporcrsom (12€)

YCTPOMCTBO MOXET BbIMSAAETb KaK [Mpumep: DS1307 — yackl peanbHOro
Habop NPOHYMEPOBAHHbLIX S4YEEK BpeMeHU. ImeloT PpUKCMpoBaHHbLIN
namaTn (perncTpos) agpec 1101000 Ha wunHe 12C
ADDRESS | BIT7 | BIT6 | BIT5 | BIT4 | BIT3 | BIT2 | BIT1 | BITO | FUNCTION RANGE
00h CH 10 Seconds Seconds Seconds 00-59
01h 0 10 Minutes Minutes Minutes 00-59
10
12 1-12
02h 0 Hour 19 Hours Hours +AM/PM
o4 PM/ Hour 00-23
AM
03h 0 0 0 0 0 DAY Day 01-07
04h 0 0 10 Date Date Date 01-31
05h 0 0 0 iy Month Month 01-12
Month
06h 10 Year Year Year 00-99
07h OuUT 0 0 SQWE 0 0 RS1 RS0 Control —
RAM
08h-3Fh 56 x 8 00h-FFh




Bzanmoaerncreue ¢ DS1307 (12C)

ADDRESS | BIT 7 BIT 6 BIT 5 BIT 4 BIT3 | BIT2 | BIT1 BITO FUNCTION RANGE
00h CH 10 Seconds Seconds Seconds 00-59
01h 0 10 Minutes Minutes Minutes 00-59

10
12 1-12
02h 0 Hiour 10 Hours Hours +AM/PM
24 PM/ Hour 00-23
AM
03h 0 0 0 0 0 | DAY Day 01-07
04h 0 0 10 Date Date Date 01-31
10
05h 0 0 0 Month Month Month 01-12
06h 10 Year Year Year 00-99
07h ouT | 0 | 0 | SQWE 0 | 0 | RS1 | RSO Control —
RAM
08h—-3Fh 56 x 8 00h—-FFh

3anucarb, YTo cenvac 15 yacos:

YCTPOMUCTBO NOMHUT TEKYLLYIO
NO3ULMI0, OTKyOda CYMTbIBAKOTCH
NN 3anucbliBatoTcs AaHHble. MNpu
oyepenHomn onepauun YTeEHUS
9TOT aZpec caBuraeTcs Ha
COOTBETCTBYHOLLIEE KONTMYECTBO
Ganr.

MNMpwu 3anucu: nepBbin 6GanT —

aapec, Kyaa 3anucbiBaTb

START 110100000 000000100 000101010 STOP




Bzanmoaerncreue ¢ DS1307 (12C)

ADDRESS | BIT7 | BIT6 BIT5 BIT4 | BIT3 | BIT2 | BIT1 | BITO FUNCTION RANGE yCTpop.CTBo NMOMHUT TEKYLLYIO

00h CH 10 Seconds Seconds Seconds 00-59
01h 0 10 Minutes Minutes Minutes 00-59 no3nunto, oTKyada CHUTbIBAOTCA USTA

- H1o?1r 10 Lyl 3anucbiBatoTcA aaHHble. [pu
02h 0 Hours Hours +AM/PM ’

24 PM/ Hour 00-23

AM oyepenHoun onepaunmn YTeHnsa aToT
03h 0 0 0 0 0 | DAY Day 01-07
04h 0 0 10 Date Date Date 01-31 agpec caBuraetcd Ha
05h 0 0 0 o Month Month 01-12 y
Month COOTBETCTBYHOLLIEE KONNYECTBO HaNT.
06h 10 Year Year Year 00-99
07h ouT | 0 | o [sawe| 0 | 0 [ RSt | RSO Control = Mpwu 3anucu: nepBbIn 6aT — agpec,
08h—3Fh B, 00h—FFh
56 x 8 Kyda 3anucbliBaTb

Y3HaTb, Kakon cenyac roa.

START 110100000 000001100 STOP
START 110100010 001101111 STOP

Cenvac 2037 ron




SP]

» SPI (Serial Peripheral Interface —
nocrieaoBaTenbHbIN CUHXPOHHbBIW CTaHOapT
nepenavn gaHHbIX B peXMUME MOSTHOro
aynnekca

B SPI ncnonb3ytorcs 4etbipe LmdppoBbIX

curHana:

 MOSI(Master Out Slave In) — cnyxut gn4g
nepegayvn gaHHbIX OT BEAYLLEro yCTpoOncTaea
BEOAOMOMY.

 MISO(Master In Slave Out) — cnyxut gn4g
nepegayvn gaHHbIX OT BEAOMOro YCTPOUCTBA
BeAYyLLEMY.

e SCLK — nocnepoBaTtenbHbI TAKTOBbLIN
curHan. CnyxuT anga nepegadun TakToBOro
CUrHana anst BeAoMbIX YCTPOWCTB.

e CS nnn SS — BbLIOOP MUKPOCXEMBI, BbIGOP
Begomoro (Chip Select, Slave Select).

SCLK

MOSI

SPI MISO
Master SS1
SS2

SS3

» SCLK
» MOSI SPI
< MISO Slave
» SS
+—» SCLK
» MOSI SPI
MISO Slave
» SS
—»| SCLK
—» MOSI SPI
MISO Slave
» SS

* He HyXHO nepenaBaTb agpec

e HeT noarBepxaeHuUn
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74HC595

DS

11

SHCP

10

MR

12

ol

8-STAGE SHIFT REGISTER

Q7S

8-bit serial-in, serial or parallel-out
shift register with output latches;

3-state

STCP

13

8-BIT STORAGE REGISTER

3-STATE OUTPUTS

Q0(Q1|Q2(Q3|Q4|Q5(Q6

Q7

1511 12 13 [4 |5 |6

DS — Bxoa AaHHbIX

SHCP - Bxoa cuHXpoOHM3aumnu ang
perncrpa casura

STCP - Bxoa cMHXpOHU3auun ans
perncrpa xpaHeHuns

MR — cbpoc

OE - BKJ1/BbIKJ1 Bbixoabl

Q7S — BbIXO4 AAHHbIX




74HC595

Control Input | Output Function

SHCP |STCP |OE MR DS Q7S |Qn

X X L L X NC a LOW-level on MR only affects the shift registers

X i L L X L empty shift register loaded into storage register

X X H L X shift register clear; parallel outputs in high-impedance OFF-state

T X L. H H Q6S |[NC logic HIGH-level shifted into shift register stage 0. Contents of all
shift register stages shifted through, e.g. previous state of stage 6
(internal Q6S) appears on the serial output (Q7S).

X i L H X NC QnS |contents of shift register stages (internal QnS) are transferred to
the storage register and parallel output stages

i 0 L H X Q6S |QnS |contents of shift register shifted through; previous contents of the
shift register is transferred to the storage register and the parallel
output stages

[1] H = HIGH voltage state;
L = LOW voltage state;

T = LOW-to-HIGH transition;

X =don't care;
NC = no change;

Z = high-impedance OFF-state.




74HC595

void SendByted95 (unsigned char b)
{
AnE: 4
for (i=0,;i<2;1++)
{
if (0x80&(b<<i) )HC595 DS=1;
else HC595 DS=0;
HC595 SH=1;
HC595 SH=0;

}

void Append595()
{
HC595 ST=1;
HC595 ST=0;

Q1
Q2
Q3
Q4
Q5
Q6
Q7
GND

74HC595
74HCTS595

R IN[[D]| O] | B[R] N ]|=

O

16

15

14

13

12

11

10

QO
DS
OE
STCP
SHCP
MR
Q7S




