12C Overview

O Multi-mastered
O Send and receive
O Two wire (plus ground)

O Serial
MIC RO [ L.co | STATIC
CONTROLLERI] ORIVER FUARE R
A ' EEPROM

RICRLD -
CONTROLLER|
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Terminology
 ——c]

Table 1 Definition of I“C-bus terminclogy

TERM DESCRIPTION
Transmittar The device which sends data to the
hus
Raceiver The device which receives data from
the bus
haster The device which initigtes a transfer,

genaratas clock signais and
terminates a transfer

Slave The device addressed by a mastar
mMulfi-master More than one masier can attempt to
control the bus at the same time
without cormupting the message
Arbitration Frocedure {o ensure thai, it more
than one master simultanecushy tries
o control the bus, only one is allowead
{0 do s0 and the winning message is
not cormupted

Synchronization | Procedure fo synchronize the clock
signals of two or mare devices

CSE 466 — Fall 2000 - Introduction - 2



Physical Interface
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S0A (Serlal Data Line)
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Fig.3 Connection of Standard- and Fast-mode devices fo the 1°C-bus.

wired-and configuration
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Interfacing to the Bus
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8051

Electrical connection isfine. But the software is complex
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An alternative

A

I

A

I

8051

CK2

addr (1bit)

data (8 bits)

—»

AQ pcr

»DB 8584

12C
st Bus
Controller

D :

\CS

\RD

\WR

Memory mapped device that handles bit level interface.
Only do byte level stuff in software
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Bit Transfer

Transmitter
(master or slave)

5004 / '
SCL | 1 / "

I I I

| data line | chamge |

| Biatde, | of data |

|  datawvalid | &allowisd | LEFCEDT

Fig.4 Bit transfer on the 1°C-bus.

sampled on both edges
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Who gets to be master

The one who initiates aframe:

| . :i-l: —] | . -‘- _!
START condltion STOP condltion DI
Fig.5 START and STOP conditions.
A frameis:

<Start><addr><data>...<data><Stop> OR
<Start><addr><data>...<data><R_Start><addr><data>...<Stop>
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MSB First
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An 12C Byte Transfer
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Fin.6 Data transfar on the 1€C-bus.
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A Complete Frame
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Fig.10 A complefe data fransfer.

Addresses are 7 bits, LSB of address byte is Read/Write control.
Determines whether master or slave becomes the transmitter
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Arbitration

master 1 logea arbitraton
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Fig.9 Arbifration procedure of two masters.

It is up to the failed master to try again when the busis not busy.
Seems like high address devices are low priority receivers...but | haven't read this anywhere
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Using the Bus Interface

PCFa5h84 resets to
slave receiver mode

parallel bus interface
determined by

PCFB5E4 (BOXX/EEXNX) hd

initialization of
PCFB584 completed

reset minimuom
30 clock cycles

L J

send byte 55H

L J

send byte ADH

w

send byte 1CH

r

send byte C1H

L J

delay: wait a time
equal to the longest I°C
message to synchronize
BB-bit. (multimaster
systams only

L 2

POWEr-0n
address ling AQ

AD = LOW
|
|
|
'
AOD = HIGH

|
|
|
t
AQ = LOW

|
|
t

Al = HIGH

AD=HIGH enables data transfer tofrom
register 51

AD=LOW  Access to all other registers
defined by the bit pattern in
register 51

Loads byte 80H into register 31°
i.ee. next byte will be loaded into register S0°
(own address register); serial interface off.

Loads byte 55H into register S0°;
affactive own address becomeas AAH.

Loads byte ADH into register 51, Le. next byte
will be loaded into the clock control register 52.

Loads byte 1CH into register 52;
system clock is 12 MHz; SCL = 90 kHz.

Loads byte C1H into_register 51; register enable
seral interface, set I°C-bus into idle mode;

SDA and SCL are HIGH. The next write or read
operation will be to/from data fransfer register
S0if AD = LOW.

On power-on, if an PCFE584 node is powered-up
%lg hitly after another node has already begun an
[“L-bus transmission, the bus busy condibion waill
not have been detected. Thus, introducing this
delay will insure that this condition will not ocour.

MEET 14
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Slave Flow

START

read byte from 31 register

addressed as slave
(AAS =17)

o

read byte from 31 register

read byte from S0 register

read or write?
(LSB=10or07)

SLAVE
TRANSMITTER
MODE

Al =HIGH

AQ = HIGH
I
I
I
I

I
e

Check whether
‘addressed as slave’

Check that 'own address'’
has armved comeactly

Read incoming address to
determine if the R bit is 0 or 1
This will differentiate between
slave recewer or slave
transmitter modes.

SLAVE

RECEIVER
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Slave Receiver Mode

¥ ves

read byte from S0 register

SLAVE
TRANSMITTER
MODE

w

L 2

read or write?
(LSB =1 or07%)

AlD = HIGH

read byte from 51 register

negative

(LRE =17}

ACK received?

r

Read incoming address to
determine if the RAW bit is 0 or 1
This will differentiate betwean
slave recemver or slave
transmitter modes.

SLAVE

RECEIVER

MODE

F 3
L 2

¥
AD = LOW

write data to S0 register

L

write last data byte
to S0 register

read byte from 51 register

s

STOP detected?
(STS =17)

read data from S0 register

read last data byte
from S0 register

F 3

L J

EMND
Tx

FPIN deactivated
(et to "1
PCF8584 goes into
slave recemver
moda

END
R
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