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1. Scope

This document is the Function Specification of BGs Interface.

2. Features
I°C Bus Interface has the following features:

» Selection of addressing format or non-addressingdo
Conforms to PhillipsAC bus interface

Two ways of setting slave address

Start and stop conditions generated automaticaligaster mode
Selection of acknowledge output levels when reogivi
Automatic loading of acknowledge bit when transimgt

Wait function in master mode

Wait function

Interrupt sources

Selection of 32 internal clocks

vV VvV ¥V V¥V VYV VY V VY V V

Direct bus drive
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3. Block Diagram
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ICDR: PG bus data register
ICXRA: PG bus extended control register
SAR:  Slave address register
SARX: Slave address register X
FS:  Prescaler

Figure 3.1: I1C block diagram
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Figure 3.2: 1°C Bus I nterface Connections (Example: ThisL Sl as Master)
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4. Port Descriptions
Table below shows the IIC port description

Name /O Function

SCLO Input/Output Clock input/output pin of chanHél_0
SDAO Input/Output Clock input/output pin of chanhi€} 0
SCL1 Input/Output Clock input/output pin of chanti€l_1
SDA1l Input/Output Clock input/output pin of chanhi€l 1
SCL2 Input/Output Clock input/output pin of chanfi€l 2
SDA2 Input/Output Clock input/output pin of chanthi€l 2
SCL3 Input/Output Clock input/output pin of chanHél_3
SDA3 Input/Output Clock input/output pin of chanh€_3
SCL4 Input/Output Clock input/output pin of chanhél_4
SDA4 Input/Output Clock input/output pin of chanh€l_4
SCL5 Input/Output Clock input/output pin of chanti€l_5
SDA5 Input/Output Clock input/output pin of chanhi€} 5

Table4.1: Port Description
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5. Register Descriptions
This IIC has the following registers:

« 1°C bus data register (ICDR)

» Slave address register (SAR)

» Second slave address register (SARX)

« 1°C bus mode register (ICMR)

« 1°C bus transfer rate select register (IICX3)
« 1°C bus control register (ICCR)

« 1°C bus status register (ICSR)

« 1°C bus extended control register (ICXR)

« 1°C SMbus control register (ICSMBCR)

5.1 12C busdata register (ICDR)
ICDR:

An 8 bit readable/writable register.

Such as a transmit data register and a receizerégister.

Be divided internally into a shift register (ICDR$¢ceive buffer (ICDRR)
and transmit buffer (ICDRT).

Writing transmit data to ICDR:
0 In master transmit mode:

= Writing transmit data to ICDR should be performégrastart
condition detection.

= When the start condition is detected, previousenddta is
ignored.
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0 In slave transmit mode:
= Writing should be performed after the slave addressatch.
= TRS bit is automatically changed to 1.

o Data transferred automatically from ICDRT to ICDRS:

= [flIC is in transmit mode (TRS = 1) and the neatalis in
ICDRT (the ICDRE flag is 0).

» |f The ICDRE flag is 1 and the next transmit dataing is
waited.

o No data is transferred from ICDRT to ICDRS:
= [IC is in receive mode (TRS = 0).
- Reading receive data from ICDR:
o Is performed after data is transferred from ICDRSIDRR.
o Data is transferred from ICDRS to ICDRR:

= [|flIC is in receive mode and no previous data r@san
ICDRR (the ICDRF flag is 0).

» |f additional data is received while the ICDRF fliadL.
o No data is transferred from ICDRS to ICDRR:

= |sin transmit mode

- Transmit data should be written justified toward MSB side when MLS
=0in ICMR and toward the LSB side when MLS = 1.

- Receive data bits should be read from the LSB witken MLS = 0 and
from the MSB side when MLS = 1.

- ICDR can be written to and read from only whenI®E bit is setto 1 in
ICCR.

- The initial value of ICDR is undefined.
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Bit 7 6 5 4 3 2 1 0

Initial value

Read/Write R'W RW RW RW RW RW RW R/W

5.2 Slave Address Register (SAR)
SAR:

- Sets the slave address and selects the communidatioat.
- LSl operates as the slave device
o0 LSl in slave mode.

o Ifthe FS bitis set to 0 and the upper 7 bits ARSnatch the upper
7 bits of the first frame received after a stardigon.

- Can be accessed only when the ICE bit in ICCRaareld to O.

Bit 7 6 5 4 3 2 1 0

SVAX6 | SVAXS5 | SVAX4 | SVAX3 | SVAX2 | SVAX1 | SVAXO0 | FSX

Initial value 0 0 0 0 0 0 0 1

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

Initial
Bit Name Value RW Description

SVAXE Ao RW Second Slave Address
SVAXE
SVAX4
SVAXA
SVAXZ
SVAX1
SVAXD

FSX 1 RAW  Format Select X

Selects the communication format together with the FS bit
in SAR. Refer to table 15.2.

o

Set the second slave addrass.

LT N L T A B Y |

SEMICON Confidential 10




YOVI 2008 Core |1 C Function §Eecifications Rev 0.00

SAR SARX
FS FSX Cperating Mode
0 0 G bus format
« SAR and SARX slave addresses recognized
+ (General call address recognized
1 FC bus format

+ SAR slave address recognized
« SARX slave address ignored
+ (General call address recognized
1 0 FC bus format
+ SAR slave address ignored
« SARX slave address recognized
+« (General call address ignored
1 Clocked synchronous serial format

+«  SAR and SARX slave addresses ignored
« General call address ignored

Figure 5.1: Transfer format

5.3 12C BusMode Register (ICMR)
ICMR:

- Sets the communication format and transfer rate.
- Can only be accessed when the ICE bit in ICCRtisosg.

Bit 7 6 5 4 3 2 1 0

MLS | WAIT | CKS2 | CKS1 | CKSO | BC2 | BC1 BCO

Initial value 0 0 0 0 0 0 0 0
Read/Write RW RW RW RW RW RW R/W R/W

SEMICON Confidential 11
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Bit

Bit Name

Initial
Value

R'w

Description

T

MLS

0

RW

MSB-FirstLSB-First Select

0: MSB-first

1: LSB-first

Set this bit to 0 when the I°C bus format is used.

B

WAIT

RIW

Wait Insertion Bit

This bit is valid only in master mode with the I°C bus
format.

0: Data and the acknowledge bit are transferrad
consecutively with no wait inserted.

1: After the fall of the clock for the final data bit (8th clock),
the IRIC flag is set to 1 in ICCR, and a wait state begins
(with SCL at the low level). When the IRIC flag is
cleared to 0 in ICCR, the wait ends and the
acknowledge bit is transferred.

For details, refer to section 15.4.7, IRC Setting Timing and
SCL Contral.

Lo b= N

CKs2
CKS1
CKS0

AllD

RIW

Transfer Clock Select
These bits are used only in master mode.

These bits select the required transfer rate, together with
the ICXE (channel &), 1CX4 (channegl 4), and [CX3
(channel 3) bits in NCX3, and the NCX2 (channel 2), X1
(channel 13, and NCX0 {(channel 0) bits in STCRH. Refer to
table 15.3.

2 = N

BC2
BCA1
BCO

Al D

RW

Bit Counter

These bits specify the number of bits to be transferred
next. Bit BC2 to BCO settings should be made during an
interval between transfer frames. If bits BC2 to BCO are
set to a value other than B'000, the setting should be
made while the SCL line is low.,

The bit counter is initialized to B'000 when a start condition
is detected. The value returns to B'O00 at the end of a data
transfer.

I*C Bus Format Clocked Synchronous Serial Mode

B'000: 9 bits B'00O: & bits
B'0CA: 2 bits B'001: 1 bits
B'010: 3 bits B'010: 2 bits
B'011: 4 bits B'011: 3 bits
B'100: 5 bits B'100: 4 bits
B'101: & bits B'101: & bits
B'110: 7 bits B'110: & bits
B'111: 8 bits B'111: 7 bits

SEMICON Confidential
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[ICX3:

5.4

|2C Bus Transfer Rate Select Register (11CX3)

Selects the IIC transfer rate clock and sets tnester rate of IIC channels 3 to 5.

Bit 7 6 5 4 3 2 1 0
TCSS| lICX5| [ICX4 | ICX3
Initial value 0 0 0 0
Read/Write RW RW RW RW RW RW R/W R/W
Initial

Bit Bit Name Value R'W  Description

Ttod — — — Reserved
These bits cannaot be modified.

3 TCSS 0 RW  Transfer Rate Clock Source Select
This bit selects a clock rate to be applied to the 'C bus
transfer rate.
0: 2
1: 4

2 NCX5 All D RAW  1IC Transfer Rate Select

i NCx4 . .

0 11CX3 These bits are used to contral 1T operation.

These bits select the transfer rate in master mode,
together with the CKS2 to CKS0 bits in ICMR. For the
transfer rate, see fable 15.3. ICXS5, ICX4, and I1CX3
control NC_&, IC_4, and IC_3, respectively

SEMICON Confidential 13
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« TCS5=0
STCRY ICMR
IICX3 Bits Bit4 Bit3 Transfer Rate (MHz)
=5 4=8 $=10  4=18 =20  $4=25  $=233
ICXn CKS2 CKS1 cKso Clock gy, MHz MHz MHz MHz MHz MHz
aQ W] 4] W] P28 178.6 285.7 2574 5714+ Ti4.2+ gozo+ 44786+
1 40 125.0 200.0 250.0 400.0 5000+ 8250+ 8250+
1 0 e 104.2 166.7 208.3 3333 46,7+ 5208+ B&L7.5
1 HEd 784 125.0 156.3 250.0 25 300.8 515.6+'
1 0 0 a0 62.5 100.0 125.0 200.0 250.0 3125 42 5+
1 100 50.0 20.0 100.0 160.0 200.0 250.0 230,04
1 0 112 44.6 714 202 14249 178.6 2232 204 6+
1 128 391 62.5 781 1250 156.3 195.3 257.8%
1 0 i) 0 58 80.3 142.9 178.6 2857 3574 4464+ 5o0.2+
1 a0 62.5 100.0 125.0 200.0 250.0 3125 4125+
1 0 95 5241 23.3 104.2 166.7 208.3 260.4 2438
1 128 391 62.5 781 125.0 156.3 195.3 257.8
1 [i] U] 180 3.3 50.0 E2.5 1000 125.0 156.3 208.3
1 200 25.0 40.0 50.0 20.0 100.0 125.0 165.0
1 0 224 22.3 L 44.5 7.4 80.3 111.6 147.3
1 255 19.5 31.3 204 625 78.1 ar.7 128.9
Notes: 1. The correct operation cannot be guaranteed since the value is outside the 1°C bus

interface specifications (high-speed mode: max. 400 kHz)
When operate [IC in this setting, see & in section 15.8, Usage Notes.

n=0t5)

Figure5.2: 1°C bus Transfer Rate (1)

SEMICON Confidential
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« TC55=1
STCRY ICMR
IICX3 Bits Bit 4 Bit 3 Transfer Rate (MHz)
p=3 =3 d=10 =18 =20 =23 §=233
ICXn CKS2 CKS1 cCKso Clock gy, MHz MHz MHz MHz MHz MHz
0 ] 0 0 56 802 1420 1786 2857 2571 4464+ 5903+
1 #80 625 1000 1250 2000 2800 a125 4425+
1 0 06 524 224 {042 1887 20823 2604 2438
1 w128 294 625 78.1 1250 1563 1953  257.8
1 0 0 #1680 212 500 625 1000 1250 1563  206.3
1 #2000 250 400 500 800 1000 1250 1650
1 0 #224 223 957 446 T4 03 1116 1473
1 w256 195 9.3 304 s Tad a7.7 128.9
1 ] 0 0 #1112 446 T4 903 4420 1786 2232 2046
1 #1680 1.3 500 625 1000 1250 1563 2063
1 0 #1090 260 M7 524 gaa 142 1202 1710
1 #256 195 2.4 204 25 724 a7.7 128.0
1 0 0 320 166 250  #.a  BOO @25 7ed 1024
1 H400 125 200 250 400 500 E25  82%
1 0 w448 112 478 e 446 558  Ta7
1 H512 0.8 166 105 218 204 400 645

Mote: * The correct operation cannot be guaranteed since the value is outside the FC bus
interface specifications (high-speed mode: max. 400 kHz)

(n=0to5)
Figure5.3: 1°C bus Transfer Rate (2)
5,5 12C BusControl Register (ICCR)
ICCR:
- Controls theiC bus interface and performs interrupt flag conéition.

Bit 7 6 5 4 3 2 1 0
ICE | ICIE | MST | TRS | ACKE BBSY | IRIC SCP

Initial value 0 0 0 0

Read/Write ~ R/W R/W R/W R/W R/W R/W* R/W+ R/W*

SEMICON Confidential

15




YOVI 2008 Core |1 C Function §Eecifications Rev 0.00

Bit

Bit Name

Initial
Value

RwW

Description

ICE

0

R

I*C Bus Interface Enable

0: I'C bus interface modules are stopped and I°C bus
interface module internal state is initialized. SAR and
SARX can be accessed.

1: IC bus interface modules can perform transfer and
reception, they are connected to the SCL and SDA pins,
and the I°C bus can be driven. ICMR and ICDR can be
accessed.

I[EIC

0

R/W

I*C Bus Interface Interrupt Enable
0: Disables interrupts from the I*'C bus interface to the CPU
1: Enables interrupts from the I°C bus intedace to the CPU.

MST
TRS

R
R

Master/Slave Select
TransmitReceive Select
00: Slave receive modea
01: Slave transmit mode
10: Master receive mode
11: Master transmit mode

Both these bits will be cleared by hardware when they lose
in a bus contention in master mode of the 1°C bus format.
In slave receive mode with I°C bus format, the FAW bit in
the first frame immediately after the start condition
automatically sets these bits in receive mode or transmit
mode by hardware.

Modification of the TRS bit during transfer is deferred until
transfer is completed, and the changeover is made after
completion of the transfer.

SEMICON Confidential
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5 MST 0 RW  [MST clearing conditions]
4 TRS 0 RIW (1) When 0 is written by software
{2) When lost in bus contention in I*C bus format master
mocle
[MST setting conditions]
(1) When 1 is written by software (for MST clearing
condition 1)
(2) When 1 is written in MST after reading MST = 0 (for
MST clearing condition 2)
[TRS clearing conditions)
(1) When 0 is written by software (except for TRS setting
condition 3)
(2) When 0 is written in TRS after reading TRS =1 (for
TRS setting condition 3)
{3) When lost in bus contention in 1°C bus format master
mocle
[TRS setting conditions]
(1) When 1 is written by software (except for TRS clearing
condition 3)
(2) When 1 is written in TRS after reading TRS = O (for
TRS clearing condition 3)
() When 1 is received as the RAW bit after the first frame
address matching in 1°C bus format slave mode
3 ACKE 0 RW  Acknowledge Bit Decision Selection
0: The value of the acknowledge bit is ignored, and
continuous transfer is performed. The value of the
received acknowledge bit is not indicated by the ACKB
bit in ICSR, which is always 0.
1: If the acknowledge bitis 1, continuous transfer is
halted.

Depending on the receiving device, the acknowledge bit
may be significant, in indicating completion of processing
of the received data, for instance, or may be fixed at 1 and
have no significance.

SEMICON Confidential 17
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2

BBSY
SCP

0
1

R+ Bus Busy

w

Start Condition/Stop Condition Prohibit

In master modea

«  Writing 0 in BESY and 0 in SCP: A stop condition is
issued

+ Writing 1 in BBSY and O in SCP: A start condition and
a restart condition are issued

In slave mode
+ \Writing 1o the BBSY flag is disabled.

[BBSY setting condition]

+ When the SDA level changes from high to low under
the condition of SCL = high, assuming that the start
condition has been issued.

[BESY clearing conditions]

+ When the SDA level changes from low to high under
the condition of SCL = high, assuming that the stop
condition has been issued.

To issue a start’stop condition, use the MOV instruction.

The I*C bus interface must be set in master transmit mode
before the issue of a start condition. Set MST to 1 and
TRS to 1 before writing 1 in BBSY and 0 in SCP.

The BBSY flag can be read to check whether the I°C bus
(SCL, SDA) is busy or free.

SEMICON Confidential
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1

IRIC

0

R/W)=' I'C Bus Interface Interrupt Request Flag

Indicates that the I°C bus interface has issued an interrupt
request to the CPU.

IRIC is set at different times depending on the FS bit in
SAR and the WAIT kit in ICMR. See section 15.4.7, IRIC
Setting Timing and SCL Control. The conditions under
which IRIC is set also differ depending on the setting of the
ACKE kit in ICCR.

[Setting conditions]
I*C bus format master mode:

When a start condition is detected in the bus line state
after a start condition is issued (when the ICDRE flag is
setto 1 because of first frame transmission)

When a wait is inserted between the data and
acknowledge bit when the WAIT bit is 1 (fall of the Sth
transmitireceive clock)

At the end of data transfer (rise of the 9th
transmitireceive clock)

When a slave address is received after bus mastership
is lost

If 1 is received as the acknowledge bit (when the ACKE
it in ICSA is set to 1) when the ACKE bit is 1

When the AL flag is set to 1 after bus mastership is lost
while the ALIE bit is 1

I*C bus format slave mode:

When the slave address (SVA or SVAX) matches (when
the AAS or AASX flag in ICSR is set1o 1) and at the
end of data transfer up to the subsequent
retransmission start condition or stop condition detection
(rise of the 9th clock)

When the general call address is detected (when the 0
is received for RAN bit, and ADZ flag in ICSR s setto 1)
and at the end of data reception up to the subsequent
retransmission start condition or stop condition detection
(rise of the 9th receive clock)

When 1 is received as an acknowledge bit while the
ACKE bit is 1 twhen the ACKB bit is set to 1)

When a stop condition is detected while the STOPIM bit
is 0 (when the STOP or ESTP flag in ICSR is setto 1)

SEMICON Confidential
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1 IRIC 0 R/OW)*' At the end of data transfer in clock synchronous serial
format (rise of the Sth transmit/receive clock)

When a start condition is detected with serial format

selected

When a condition cccurs in which the ICDRE or ICDRF

flag is setto 1.

+ When a start condition is detected in transmit mode
(when a start condition is detected and the ICDRE flag
issettod)

«  When transmitting the data in the ICDR register buffer
(when data is fransferred from ICDRT to ICDRS in
transmit mode and the ICDRE flag is set to 1, or data
is transferred from ICDRS to ICDRRA in receive mode
and the ICDRF flag is set to 1.)

[Clearing conditions]

« 'When 0 is written in IRIC after reading IRIC =1

« When ICDR is accessed by DTC #* (This may not be a
clearing condition. For details, see the description of
the DTC operation on the next page.

Motes: 1. Only 0 can be written to clear the flag fo 0.
2. The DTC does not support 1C_4 and 1IC_5.
3. If the BESY bit is written to, the value of the flag is not changed.

When DTC is used:
- IRIC is cleared automatically.
- IRIR transfer can be performed continuously withG&U intervention.
- DTC does not support IIC_4 and IIC_5.
When with the iC bus format selected:
- IRICis setto 1.
- Aninterrupt is generated.

- Other flags must be checked in order to identif/gburce that set IRIC to
1.

When ICDRE or ICDRF flag is set:

- IRTR flag may or may not be set.

SEMICON Confidential 20
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- IRTR flag (the DTC start request flag) is not seh@ end of a data transfer
up to detection of a retransmission start conditiostop condition after a
slave address (SVA).

- Or general call address match 78 bus format slave mode.
When the IRIC flag and IRTR flag are set:
- The ICDRE and ICDRF flag may not be set.

- The IRIC and IRTR flag are not cleared at the enith® specified number
of transfer in continuous transfer using the DTC.

- The ICDRE or ICDREF flag is cleared, however, sitlee specified number
of ICDR reads or writes have been completed.

SEMICON Confidential 21
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MST TRS =1=ERY E&TP ETOF IRTR AARX AL AAS ADZ  acee CORF  ICORE

State

Idle state {flag
clearing
required)

Start condition
detected

Wait state

Transmission
and (ACKE=1
and ACKB=1)

Transmission
anl with
ICDRE=0

IZOR writs with
the abowve state

Transmission
anl with
ICDRE=1

ICDR writs with
the abowve state
or aftsr start
condition
detectad

Automatic data
transfer from
ICDRT to ICDRS
with the above
state

Reception end
with ICDRF=0

IZ0DR read with
the abowve state

Reception end
with ICDRF=1

ICDR readwith
the abowve state

Automatic data
transfer from
ICDRS to
ICDRR with the
abaowve state

Arbitration kst

1 — ol ol

[=
[=
Lo )
=
[=

Stop condition
detected

[Legend]
0 O-state retained  1: 1-state retained —: Previous state retained
0l Cleared to O 1T Setto 1

Figure5.4: Flagsand Transfer States (Master Mode)
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MST

TRS

EB2Y

EETF

ETORP

IRTR

AL

AAS

ADZ

ACKHE

ICDRF

ICORE

State

]

ldle state (flag
clearing
resjuired)

T

Start condition
datectad

SAR match in
first frams
(SARX=SAR)

1T

General call
adkdress
rmatch in first
frame
(SARX=H'DO

T

SAR match in
first frams
(SAR=SAFX)

Transmission
and [ACKE=1
and ACKE=1)

1T

Transmission
and with
ICDRE=D

ok

ol

ol

1ZDR write
with the abowe
state

Transmission
and with
ICDRE=A

ol

ol

ol

1CDR writa
with the abowve
stats

110

T

Autornatic
data transfer
from ICDAT to
ICDRS with
the abave
state

1Ti0

Reception end
with ICDRF=0

ok

ol

ol

1ZDR =ad
with the abowe
state
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a 1 0 0 — — — — — — 1 — Reception
ard with

ICDRF=1
ICDR read
with the
above state

Automatic
darta transfier
from ICDRS
to ICDRRA
with tha
abowve stats
Stop
conditicn
detected

[Legend]

0 O-state retained  1: 1-state retained —: Previous state retained

0): Cleared to O 1T: Setto 1

Notes: 1. Setto 1 when 1 is received as a AW bit following an address.
2. Setto 1 when the AASX bitis setto 1.
3. When ESTP=1, STOP is 0, or when STOP=1, ESTP is 0.

Figure5.5: Flagsand Transfer States (Slave Mode)

5.6 12C Bus Status Register (ICSR)
ICSR consists of status flags.
Bit 7 6 5 4 3 2 1 0
ESTP | STOP | IRTR | AASX| AL AAS ADZ ACKB
Initial 0 0 0 0 0 0 0 0
value
Read/Write (R/IW)* (R/W)* (R/W)* (R/W)* (R/W)* (R/IW)* (R/W)* (R/W)*
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Bit

Bit Mame

Initial
Value

RIW

Description

7

ESTP

0

RIW)*

Emor Stop Condition Detection Flag

This bit iz valid in I'C bus format =lave moda.

[Setting condition]

When a stop condition is detected during frame transfer.
[Clearing conditions]

+« Whean O is written in ESTP aftar reading ESTP =1

+« When the IRIC flag in ICCR iz clearsd to O

6

STOP

0

RAW)*

Meomnal Stop Condition Detaction Flag
This bit is valid in G bus format slave mode.
[Setting condition]

Whian a stop condition iz detectad aftar frame transfar is
completed.

[Clearing conditions]
+« When 0 is written in STOP after reading STOP =1
+ When the IRIC flag is cleared to O

0

RIW)*

I'C Bus Interface Continuous Transfer Interrupt Regquest
Flag

Indicates that the I'C bus interface has issued an internipt
reqquest to the CPU, and the sourcs is complation of
recaptiondtransmission of one framea in continuous
transmission/recaption for which DTC activation is
possible, When the IRTR flag is setto 1, the IRIC flag is
also set to 1 at the same time.

[Setting conditions]
FC bus format slave maode:

+ When the ICDRE or ICDRF flag in ICDR is sat to 1
when AASK = 1

FC bus format mastar mode or clocked synchronous seral
format mode:

+ When the ICDRE or ICDRF flag is sat to 1
[Clearing conditions]

+ When O iz written after reading IRTRH = 1

+« When the IRIC flag is cleared to O while IZEis 1
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4

AASK

0

AW

Second Slave Address Recognition Flag

In FC bus format slave receive mode, this flag is setto 1 if
the first frame following a start condition matches bits
SWVAXE to SVAXD in SARX.

[Setting conditicn]

When the sacond slave addrass is detected in slave recaive
mode and FSX = 0 in SARX

[CGlearing conditions]

«  Whan O is writtern in AASY after reading AASK =1
+« 'When a start condition is detected

+ In master moda

0

RY(W)*

Arbitration Lost Flag

Indicates that arbitration was lost in master modea.

[Setting conditions]

When ALSL=0

+ [f tha intamal SDA and SDA pin disagree at the rise of
SCL in master transmit mode

# [ tha intamal SCL ling iz high at the fall of SCLInN
mastar mode

When ALSL=A

+ i the intemal SDA and SDA pin disagree at the rise of
SCL in master transmit mode

= [f the SDA pin is driven low by ancther device before the
FC bus interface dives the SDA pin low, after the start
condition instruction was executad in mastar transmit
mode

[Clearing conditions)

« When ICDR is writtan to (transmit mode) or read from
{recaiva moda)

=  Whan 0 iz written in AL aftar reading AL =1
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2 AAS 0 RAWI* Slave Address Recognition Flag
In G bus format slave receive mode, this flag is sstto 1 if
the first frame following a start condition matches bits
SWVAES to SVAD in SAR, or if the general call address (H'00)
iz detectad.
[Setting condition]
When the slave address or general call address {one
frama including a RAY bit is H'0D) iz detectad in slave
recaive mode and FS =0in SAR
[Clearing conditions]
«  When ICDR is writtan to (transmit mode) or read from

{receive mode)

« When O iz writtan in AAS after reading AAS =1
+ |nmaster mode

1 ADZ 0 RAWI* Ganaral Call Address Recognition Flag

In G bus format slave receive mode, this flag is sstto 1 if

the first frame following a start condition is the general call

addrass (H'0D).

[Setting condition]

When the general call address (one frame including a RAV

bitiz H'OO) is detected in slave recaive mode and FS =0

or FSX =0

[Claaring conditions]

« When ICDR is wiitten to (transmit mode) or read from
{receive maode)

= When Q is written in ADZ after reading ADZ =1

+ In master mode

If & general call address is datected while FS=1 and
FSX=0, the ADZ flag is st to 1; however, the general call
address is not recognized (AAS flag is not set to 1).
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0 ACKEB 0 RAN Acknowladge Bit
Stores acknowledge data.
Transmit modea:
[Setting condition]

Whean 1 is recaived as the acknowledge bit when ACKE=1
in transmit mode

[Clearing conditions]

«  When 0 is recaived as the acknowledge bit when
ACKE=1 in transmit mode

+ When 0 is written to the ACKE bit

Recaive mada:

0: Returns 0 as acknowledge data after data reception
1: Returns 1 as acknowladge data after data reception

When this bit is read, the value loaded from the bus line

{retumed by the receiving device) is read in transmission
{when TRS = 1). In reception {when TRS = 0}, the valua

sat by intemal software is read.

When this bit is written, acknowladgea data that is returnad
after receiving is rewritten regardless of the TRS value. If
the ICSR register bit is written using bit-rmanipulation
instructions, the acknowledge data should be ra-set since
the acknowledge data setting is rewritten by the ACKE bit
reading valua.

Wit the ACKE bit to 0 to clear the ACKE flag to 0, bafare
transmission is ended and a stop condition is issuad in
master mode, or before transmission is ended and SDA is
releasad to issue a stop condition by a master device.

Mote:  *+ Only O can be writtan to clear the flag.

5.7 12C Bus Extended Control Register (ICXR)

ICXR:

- Enables or disables th& bus interface interrupt generation and

continuous receive operation.

- Indicates the status of receive/transmit operations

Bit 7 6 5 4 3 2 1 0
STOPIM| HNDS | ALIE | ICDRE | ALIE | ALSL | FNC1| FNCO

Initial 0 0 0 0 0 0 0 0
value

Read/Write  R/W RW RW RW RW RW RW R/W
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Bit

Bit Mame Value

Initial

RW

Description

7

STOPIM

0

RW

Stop Condition Interrupt Source Mask
Enables or disables the interrupt generation when the stop
condition is detected in slave mode.

0: Enables IRIC flag setting and interrupt generation when
the stop condition is detected (STOP =1 or ESTP =1)

in slave mode.

1: Disables IRIC flag sefting and interrupt generation when
the stop condition is detected.

8

HNDS

0

RW

Handshake Receive Operation Select

Enables or disables continuous receive operation in
receive mode.

0: Enables continuous receive operation
1: Disables continuous receive operation

When the HNDS bit is cleared to 0, receive operation is
performed continuously after data has been received
successfully while ICDRF flag is 0.

When the HMDS bit is setto 1, SCL is fixed to the low
level after data has been received successfully while
ICDRF flag is 0; thus disabling the next data to be
transferred. The bus line is released and next raceive
operation is enabled by reading the receive data in ICDR.
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£

ICDRF

0

R

Receive Data Read Request Flag
Indicates the ICDR (ICDRR) status in receive mode.

0: Indicates that the data has been already read from
ICDR (ICDRR) or ICDR is initialized.

1: Indicates that data has been received successfully and
transferred from ICDRS to ICDRR, and the data is ready
1o be read out.

[Setting conditions]
+ 'When data is received successfully and transferred
from ICDRS to ICDARR.

(1) When data is received successfully while ICORF =0
(at the rise of the 9th clock pulse).

(2) When ICDR is read successfully in receive mode after
data was received while ICDRF =1.

[Clearing conditions]
« 'When ICDR (ICDRR) is read.
« When 0 is written to the ICE bit.

When ICDRF is set due to the condition (2) above, ICDRF
is tempaorarily cleared to 0 when ICDR (ICDRR) is read;
however, since data is transferred from ICDRS to ICDRR
immediately, ICDRF is setto 1 again.

Mote that ICDR cannot be read successfully in transmit
mode (TRS = 1) because data is not transferred from
ICDRS to ICDRR. Be sure to read data from ICDR in
receive mode (TRS =0).
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4 |CDRE 0 R Transmit Data Write Request Flag
Indicates the ICDR (ICDRT) status in transmit mode.

0 Indicates that the data has been already written to ICDR
(ICDRT) or ICDR is inttialized.

1: Indicates that data has been transferred from ICDRT to
ICDRS and is being transmitted, or the start condition
has been detected or transmission has been complete,
thus allowing the next data to be written to.

[Setting conditions]
« When the start condition is detected from the bus line
state in IFC bus format or serial format.
« When data is transferred from ICDRT to ICDRS.
1. When data is transmitted completely while ICDRE
= (at the rise of the 9th clock pulse).
2. When data is written to ICDR completely in fransmit
mode after data was transmitted while ICDRE = 1.
[Clearing conditions]

# When data is written to ICDR (ICDRT).

» When the stop condition is detected in [*C bus format
or serial format.

# When 0 is written 1o the ICE bit.

Mote that if the ACKE bit is set to 1 in I°C bus format thus
enabling acknowledge bit decision, ICDRE is not set when
data is transmitted completely while the acknowledge bit is
1.

When ICDRE is set due to the condition (&) above, ICDRE
is temporarily cleared to 0 when data is written to ICDR
(ICDRT); however, since data is transferred from ICDRT to
ICDRS immediatety, ICDRF is set to 1 again. Do not write
data to ICDR when TRS = 0 because the ICDRE flag
value is invalid during the time.
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3 ALIE 0 R Arbitration Lost Interrupt Enable
Enables or disables IRIC flag setting and interrupt request
when arbitration is lost.
0: Disables interrupt request when arbitration is lost.
1: Enables interrupt request when arbitration is lost.
2 ALSL 0 RW Arbitration Lost Condition Select
Selects the condition under which arbitration is lost.
0: If the SDA pin state disagrees with the data that I°C bus
interface outputs at the rise of SCL and the SCL pin is
driven low by another device.
1: If the SDA pin state disagrees with the data that I°C bus
interface outputs at the rise of SCL and the SDA line is
driven low by another device in idle state or after the
start condition instruction was executed.
1 FHCA Q RAW Function Bit
0 FNCO 0 RW These bits cancel some restrictions on usage. For details,
refer to section 15.6, Usage Motes.,
00: Restrictions on operation remaining in effect
01: Setting prohibited
10: Setting prohibited
11: Restrictions on operation canceled
5.8 12C SMBus Control Register (ICSMBCR)
ICSMBCR:
- Used to support the System Management Bus (SMBesjféfcations.
- Support the SMBus specification.
- SDA output data hold time should be specified mréinge of 300ns to
1000ns.
- When the SMBus is not supported, the initial vabeuld not be change.
- ICSMBCR is enabled to access when bit MSTP4 isretéto 0.
Bit 7 6 5 4 3 2 1 0
SMB5E| SMB4E | SMB3E | SMB2E | SMB1E | SMBOE |[FSEL1|FSELO
Initial 0 0 0 0 0 0 0 0
value
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
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Initial

Bit Bit Name Value RW Description
7 SMBEE All O RW  SMBus Enable
(5] SMB4E . .
These bits enable’disable to support the SMBus,
> SMB3E combining with bits FSEL1 and FSELO. The SMESE bit
g gmgfg controls IIC_5, the SMBAE bit controls 11C_4, the SMB3E
bit controls NC_3, the SMBZ2E bit controls 1C_2, the
2 SMBOE SMB1E bit controls I1G_1, the SMBOE bit controls 1G_0.
(: Disables to support the SMBuUs
1: Enables to support the SMBuUs
1 FSEL1 ] R Frequency Selection
0 FSELD 0 RW These bits must be specified to match the system clock
frequency in arder to support the SMBus. For details of the
setting, see table 15.7.
Output Data Hold Time [ns)
Min/ ¢=5 &=66 =8 $=10 $=133 $=16 p=20 $=25 =33
SMEnE FSEL1 FSEL0O Max. MHz MHz MHz MHz MHz MHz MHz MHz MHz
L] —_ —_ Min. 400 032 2o0% 200+ G0+ 125+ {00+ B0+ g1+
Max. GO0 455 ars a0 226* 88+ {50+ {20+ o+
1 0 0 Min.  &00 455 ars 00 226+ 8@+ {50+ 420+ O+
Max., 1000+ 7582 G25 &0 are 213 250+ 200+ 152+
1 Min. 8O0 606 500 400 an 250+ 200+ 180+ 424+
Max., 1400+ 1081+ 875 70 526 438 50 280+ 242+
1 0 Min. 1200+ Q09 750 =] 451 avs 00 240+ g2+
Max, 2200* g7+ 4375+ 1400+ 827 628 550 440 323
1 Min. 2000+ 1515+ 14250+ {000+ TFE2 625 00 400 203
Max, 3800+ 2870+ 2375+ 10900+ 1420+ 1188+ Q50 Ten 576

Motes: n=0to5

#  Bince the valug is outside the SMBus specification, it should not be set.

Figure 5.6: Output Data Hold Time

System Clock SMBnE FSEL1 FSELD
£ to 8.6 MHz ] Q 0

6.6 to 10 MHz 1 ] 0

10 10 13.3 MHz 1 0 1

13.3 to 20 MHz 1 1 0

20 0 33 MHz 1 1 1
n=0t5

Figure5.7: ISCMBCR Setting
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6. Operations

6.1 | 2C Bus Data Format
I°C bus interface:

- Has aniC bus format and a serial format.
- Are addressing formats with an acknowledge bit.

- The first frame following a start condition alwag@nsists of 9 bits.

@)Fe=00rFSX =0
s! sta  [RW| a | pata [ a| [a& | P | Transterbitcount
7 T n=1ta8)
} 1 ! } 1 } ! = L1 I"L“;'I Transfer frarme count
1 m im =fram 1)
(b} Start condition retransmission FS = 0or FEX =10
[s| s« [rW| a [ pata | (4] s | sia [rW| a | pata | [aE] P |
1 7 1 ni o] i 7 R n2 ; .1 1
i T T 1 I T T 1 I 1
1 m i ma
Upper rowe Transfer bit count (nd, n2 =1 to 8)
Loweer rowe: Transfer frame count (m1, m2 = from 1)

Figure 6.1: 1°C Bus Data Formats (1°C Bus For mats)

FS=1 and F5X=1
| 5 : DATA | DATA | | P |
I d = i I "L“I Transfer bit count
{n=11to8)
1 m Transfer frame count
{rm=Ffrom 1)

Figure 6.2: 1°C Bus Data Formats (Serial Formats)

Y G GED WY A WD GED WY A WD e W 2
AN ANV AN AW AW AN =AW AW AWV

IL IL
5 SLA RW A DATA A DATA ATA P

Figure 6.3: 1°C Bus Timing
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Symbol Description

S Start condition. The master device drives SDA from high to low while SCL is high

SLA Slave address. The master device selects the slave device.

RAW Indicates the direction of data transfer: from the slave device to the master device
when R is 1, or from the master device to the slave device when R/AW is 0

A Acknowledge. The receiving device drives SDA low to acknowledge a transfer. (The
slave device returns acknowledge in master transmit mode, and the master device
returns acknowledge in master receive mode.)

DATA Transferred data. The bit length of transferred data is set with the BC2 to BCO bits in
ICMR. The MSE first or LSBE first is switched with the MLS bit in ICMR.

P Stop condition. The master device drives SDA from low to high while SCL is high

Figure 6.4: |°C Bus Data Format Symbols
6.2 Initialization

Initialize the IIC by the procedure before starttransmission/reception of data.

Start initialization

Set MSTP4 =0 {IC_0)
MSTP2 = 0 {IIG_1)
MSTPZ = 0 {IlC_2, 11C_3)
MSTPO = 0 {IlC_4, IIC_5)
{MSTPCAL)

Cancel module stop mode

Bat |ICE =1in STCR | Enable the CPU acceasing to the 1G control register and data register

Set IZE =0in IZCHR | Enable 5AR and SARK & be accessed

Set the first ard sscond slave addresses ard [1C communication format

SetSARand SARX | o e e A 1o SV AND. ol FEX)

Enable |CMR ard IZ0R to be accessed

et ICE =1in ICCH | Llze SCLEDA pin as an I1C part

Set ISR

Sat STCR and I1CX2

Set acknowledge bit (ACKE)

Set transfer rate (12X ard TCESS)

Sat 1CMRA Set communication format, wait inserion, and transfer rate
I (MLS, WAIT, CKS2 1o CKS0)
Set ICKA Enable intarrupt
I (STOPIM, HNDS, ALIE, ALSL, FMCGA, and FNCO)
Set [CCR Set interrupt enable, trarsfer mods, and ackrowledge decision

<< Start transmitreceive opsmation ==

(IEIC, MET, TRS, and ACKE)

6.3
In 1C format master transmit mode, the master devigeutsithe transmit clock

Figure 6.5: Sampleflowchart for 11C Initialization

Master Transmit Operation

and transmit data, and the slave device returrsckmowledge signal.
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[ Initilzs IIC | ] mmakaten

[2] Teslthe shalus of tre ECL and 20A lines.

Mﬁ“ﬂﬂﬂ and [5] Selact maslar irarismk mcda.
[ -
E;:EB-:EIJ;::&:"& 4] Starl corviilion Bzuanice

| FReadRCWICCA |

5] Wil for a slarl condion genaration

| whita ¥oramit dsbain1COR | 7| 5] Sst tranemit data tor tha Tl byl

| [slavs adreas + A},
[ cwarmrcimiccA | | jeferwing o i0DR, okar 1R
-] ~ contruously)

| AestiRCRiCCA |

[7] Wil for 1 bybs o b= ranemed,

[E] Tasltha ackrowledgs bil
iransfamsd from e slaa devios.

[ writs transmi datain oA | [ Sat traremi data for the secord and
I nubeaquent byien

| Chear IAIC i ICCR || | ansrwiing o 1o, dexr FiC
f Z mmedakiy)

| Read IRIC In ICCR [

[15 Wail for 1 byts 12 be Transmitted.

Fead ACKE In I22R

[11] Dwlsrrning snd of transfer
d ol taraminszn
KE= 1

L'.h-!rIFﬂL'. InICCH

| SeBEEY ~ O und | [12] Etop condiion lsannca

BCF =0 InICCA

Figure 6.6: Sample Flowchart for Operationsin Master Transmit M ode

The operation procedure and operations by whica datequentially transmitted
in synchronization with ICDR (ICDRT) write operati® are:
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[1]
[2]
(3]
[4]

[6]

[71

[5]

[9]
[10]

[11]

[12

[nitialize the IIC as described in section 15.4.2, Initialization.

Fead the BBSY flag in ICCR to confirm that the bus is free.

Set bits MST and TES to 1 in ICCR to select master transmit mode.

Write 1 to BBSY and 0 to SCP in ICCR. This changes SDA from high to low when SCL is
high. and generates the start condition.

Then the IRIC and IRTE flags are set to 1. If the [EIC bit in ICCR has been set to 1, an
internipt request is sent to the CPLL

Write the data (slave address + R/AW) to ICDR.

With the I'C bus format (when the F5 bit in SAR or the FSX bit in SARX is 0). the first
frame data following the start condition indicates the 7-bit slave address and transmitreceive
direction (R/W).

To determine the end of the transfer, the IRIC flag is cleared to 0. After writing to [CDE.
clear IRIC continuously so no other interrupt handling routine is executed. If the time for
transmission of one frame of data has passed before the [RIC clearing, the end of
transmission cannot be determined. The master device sequentially sends the transmission
clock and the data written to ICDE. The selected slave device (L.e. the slave device with the
matching slave address) drives SDA low at the 9th transmit clock pulse and returns an
acknowledge signal.

When one frame of data has been transmitted, the IRIC flag is set to 1 at the rise of the 9th
transmit clock pulse. After one frame has been transmitted, SCL is automatically fixed low in
synchronization with the internal clock until the next transmit data is written.

Read the ACKB bit in IC5R to confirm that ACKB is cleared to 0. When the slave device
has not acknowledzed ( ACKB bit is 1), operate step [12] to end transmission, and retry the
transmit operation.

Write the transmit data 1o ICDR.

When one frame of data has been transmitted, the IRIC flag is set to 1 at the rise of the 9th
transmit clock pulse. After one frame has been transmitted, SCL is automatically fixed low in
synchronization with the internal clock until the next transmit data is written.

Read the ACKR bit in ICSR.

Confirm that the slave device has been acknowledged ( ACKB bit is 0). When there is still
data to be ransmitted, go to step [9] to continue the next transmission operation. When the
slave device has not acknowledged ( ACKRB bit is set to 1), operate step [12] to end
transmission.

Clear the IRIC flag to 0.

Write 0 to ACKE in ICCE. to clear received ACKB contents to 0. Write 0 to BBSY and SCP
in ICCE. This changes SDA from low to high when SCL is high, and generates the stop

condition.
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Slart condion gereraton

start conditan ksUancs)

(msérc.;.l'_.m:, WA AYAY LYY AYOAYD 1y Sz
masoroupy ) (a7 @i X(Ers XBre }(ers (B X et XEro) (Br7X@ie)
' - Siveaddses AW | - Datal —

SDA A
jalaive ALt El \[A s

ICDRE U |_|

t
IRKZ Irbamupt
request
IRTR \ \
)
L\
IEDRT K Adrees + W
CDRS A bdrees + W
1
1
L/
Rots: Dot st ICOR /]
during this parod.

Userprocessing L4 EESY S BN el 1onm write [E] IRIC clear [5] I1COR writa [5] IRIC clear

Figure 6.7: Operation Timing Examplein Master Transmit Mode
(MLS=WAIT =0)

SCL

_;"'E\_ 2 1 2

ke

4

8 -] 7

]

Hop condbion Esuancs

N ST

irnastar aLipLE)
S04
master outpu A B0 | CERETEY CERCEY CEN CE CERCT)
—Datal —|[7] -—  [EaE —————|[10] ﬁ,
S04 Tz 7 b
{slave autput) \-i/’ [ I'I.
ICORE J_ i
\ L
J \
IRIC ."I | '|
IRTR ;'II |\ I}
1
/ \'h |
ICOR Disita 1 JI' j:( '._:lI Data 2 L
i
f
/ \ \
Usef procassing — [3] ICDR wilts [E] IFIC clear [11] ACKE raad [12] BESY sstta 1 and
SCP clearsd B 0
[12] IRIC clear  (Slop cordition |ssuance)

Figure 6.8: Stop Condition I ssuance operation Timing Examplein Master

Transmit Mode (MLS=WAIT =0)

0
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6.4 Master Receive Operation
In 1°C bus format master receive mode:

- The master device outputs the receive clock
- Receive data

- Return an acknowledge signal.

- The slave device transmits data.

The master device transmits data containing theslddress and R/W (1:read) in
the first frame following the start condition issiea in master transmit mode,
selects the slave device, and then switches the riawdeceive operation.

Receive Operation Using the HNDS Function (HND§ =1

[| mastr s mods ||
T

[ setTRs-oniccr
|

[ sstackp-omicsr |

[1] Select rscelve moda.

1
[ setHNDS = 1inicNR |

[ ceerimciniccr

Ve [2] Start recshing. The frst resd |s a dummy read.
[5] Read the recake data (for the sacond and subsequant raad)
Mo
[ Read IC0R |
| Read IAIC In ICCR | [2] Walt for 1 byl bo bes recalved.

(3al IRIC atthe fse of the Sth clock for the recshve rames)

Yes

[ CeariRIGIniceR | | |14 Clear IRIC.
I —
L]
| Ssl ACKB - 1 I ICSR | i1 set acknowisage dais for thelsst reception.
[ Read IG0A | ] [F] Read the recetds data,

Dy read ko start recaldng IF the first frame
he last recsive data.

[ Feadmiciniccr

N:l [2] Walt for 1 byle bo bes recalved.

Yes -
T ciear Ric.

Clhaar IRIC In I2CR
I

SelTRS = 110 ICCR
I

0] Feed the mostve data.

Sal BBSY = Drard
SCP = 0In ICCGR [11] St stap condition Esuance,

. Ganerate skop corditon.

| |

| |

[ Read IG0A |
I

Figure 6.9: Sample Flowchart for Operationsin Master Receive Mode
(HNDS=1)

SEMICON Confidential 39



YOVI 2008 Core |1 C Function §Eecifications Rev 0.00

The reception procedure and operations by whiclu&te reception process is
provided in 1-byte units with SCL fixed low at eatdita reception are described
below:

[1] Clear the TES hit in ICCE to 0 to switch from transmit mode to receive mode.

Clear the ACKB bit in ICSR to 0 {acknowledge data setting).

Set the HNDS bit in ICKXR to 1.

Clear the IRIC flag to O to determine the end of reception.

Go o step [6] to halt reception operation if the first frame is the last receive data.

[2] When ICDR is read (dummy data read), reception is started, and the receive clock is output,
and data received, in synchronization with the internal clock. (Data from the SDA pin is
sequentially transferred to ICDRS in synchronization with the rise of the receive clock
pulses. )

[3] The master device drives SDA low to return the acknowledge data at the 9th receive clock
pulse. The receive data is transferred to ICDRER from ICDRS at the rise of the %th clock
pulse, setting the ICDRF, IRIC, and IRTR flags to 1. If the IEIC bit has been set to 1, an
interrupt request is sent to the CPL.

The master device drives SCL low from the fall of the 9th receive clock pulse to the ICDR
data reading.

[4]  Clear the IRIC flag to determine the next interrupt.

Go to step [6] to halt reception operation if the next frame is the last receive data.

[5] Read ICDR receive data. This clears the ICDRF flag to (0. The master device outputs the

receive clock continuously to receive the next data.

Data can be received continuously by repeating steps [3] to [5].

[6] Set the ACKB bit to 1 so as to return the acknowledge data for the last reception.

[7] Fead ICDR receive data. This clears the ICDRF flag to 0. The master device outputs the
receive clock to receive data.

[&] When one frame of data has been received, the ICDRF, IRIC, and IRTR. flags are setto 1 at
the rise of the 9th receive clock pulse.

[9] Clear the IRIC flag to 0.

[10] Read ICDR receive data after setting the TRS bit. This clears the ICDEF flag to 0.

[11] Clear the BESY bit and SCP bit to 0 in ICCE. This changes SDA from low to high when
SCL 1s high. and generates the stop condition.

SEMICON Confidential 40



YOVI 2008 Core |1 C Function §Eecifications Rev 0.00

Maskr ranamit mods] Maskl rscale mods
T

! SCL s Mmed kow untll ICDR kB raad

SCL Is Mmed |ow untl ICDA Is resd

SCL
{mastar outpul —

IRIC

IRTR

IZDAF

\ /
ICORA D \ Lirdefined valus } S

z ]
T \ \ /

\ |
Liar proceesing [1] TRS clearsd |d|,||:u [2] IGDR read [4] IRIC char
[1] IRIC clear (Dumimy raad)

Craka 1

[E] ICDR read
(Data 1)

Figure 6.10: Master Receive Mode Operation Timing Example (MLS =
WAIT =0, HNDS=1)

SCL ks Mosd ow untl ICDR (5 read SCL s flosd low urtl ICDR 15 read 0P CONAON QENErlicn
sCL
{mastar culpLt
SOA
lave outpLh
SDA
sk output)
IR
IATA
\DRF
J

ICDRA Diata 1 W7 DA 2 7 Tl

i :

f i

[ i

Lisar procsssing  [4] IRIG clear [7] ICOR read [E] IRIG clar [19] ICOA rasd
(DA 2) (Data =)
[E] ACKE setta 1 [11] BBSY clearad b 0 and
SCP clearsd o 0
{Slop condikan Instruction ksuanca)

Figure 6.11: Stop Condition Issuance Timing Examplein Master Receive

Mode (MLS=WAIT =0, HNDS=1)

Receive Operation Using the Wait Function:

SEMICON Confidential

41



YOVI 2008 Core |1 C Function §Eecifications Rev 0.00

[ Wasmrrecse e ]

Fisad IRIC in ICCR

F=ad ICOR
Clear IRIC in ICCR

Clear IR in ICCR

Fead IRIC in ICCR

St BBSY= O ond SCP=0
in ICCR

[1] Sslect recaive made.

:l [2] Start recaiving. The first read
iz o durnmy read.

(St IRIC ot the fall of the 8th clock) ar,
Wit Far 1 byts 1o ba recsied

[2] Wai for a receiva wail
(St IRIC atthe dse of the Bth chck)

} [4] Cisterrmiv ered of reception

161 Peadithe receive data,

18] Cioar RIC:
[t mnd the wail insartion)

] 1M Setacknowledge data for the last recaption.

7181 Wit Far TR zetting

18] SetTRS fix stap condition issuance
1407 Riead the receive data.

14 Clear tRIC.

[12] Wait for @ receive wait
(St IRIC ot the fall of the Sth clock) ar,
"Wait far 1 bybs fo be recsied
(St IRIC atthe doe of the B chock)

i| [42] Determine end of rszeption

114 choar iRIC:
[t mnd the wail insarticon)

Claar IRIC,
[IRIC should b cleared ta O

:| [15] Clear wait meds,
tter seting WAIT= 0

[17] Genarate slop condition

Figure 6.12: Sample Flowchart for Operationsin Master Receive Mode

(receiving a single byte) (WAIT =1)
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The following describes the multiple-byte receptpocedure. In single-byte

reception, some steps of the following procedueeaanitted. At this time, follow
the procedure:

[1]

[4]

[5]
[6]

[7]
[£]

[9]
[10]

[11]
[12]

Clear the TES bit in ICCE to 0 to switch from transmit mode to receive mode.
Clear the ACKE bit in ICSE to 0 to set the acknowledge data.
Clear the HNDS bit in ICXR to 0 to cancel the handshake function.
Clear the IRIC flag to 0, and then set the WAIT bit in ICME to 1.
When ICDR is read (dummy data is read), reception is started, and the receive clock is
output, and data received. in synchronization with the internal clock.
The IRIC flag is set to | in either of the following cases. If the IEIC bit in ICCR has been
set to |, an interrupt request is sent to the CPL.
(L} At the fall of the Bth receive clock pulse for one frame
SCL is automatically fixed low in synchronization with the internal clock until the IRIC
flag clearing.
(2) At the rise of the Yth receive clock pulse for one frame
The IRTE and ICDRF flags are set to 1, indicating that one frame of data has been
received. The master device outputs the receive clock continuously to receive the next
data.
Fead the IRTR flag in ICSE.
If the IRTR flag is 0. execute step [6] to clear the IRIC flag to 0 to release the wait state.
If the IRTRE flag 1s | and the next data is the last receive data, execute step [7] to halt
reception.
If IRTR flag is 1. read ICDR receive data.
Clear the IRIC flag. When the flag is set as (1) in step [3], the master device outputs the 9th
clock and drives SDA low at the 9th receive clock pulse to return an acknowledge signal.

Data can be received continuously by repeating steps [3] to [6].

Set the ACKB bit in ICSR to | so as to return the acknowledge data for the last reception.
After the [RIC flag is set to 1, wait for at least one clock pulse until the rise of the first
clock pulse for the next receive data.
Set the TRS bit in ICCR to | to switch from receive mode to transmit mode. The TRS bit
value becomes valid when the rising edge of the next ®th clock pulse is input.
Eead the ICDE receive data.
Clear the IRIC flag to 0.
The IRIC flag is set to 1 in either of the following cases.
(1) At the fall of the 8th receive clock pulse for one frame
SCL is automatically fixed low in synchronization with the internal clock until the IRIC
flag is cleared.
(2) At the rise of the 9th receive clock pulse for one frame
The IRTE and ICDREF flags are set to 1, indicating that one frame of data has been

received.
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[13] Eead the IRTR flag in ICSE.
If the IRTR flag is 0, execute step [14] to clear the IRIC flag to O to release the wait state.
If the IRTR flag is 1 and data reception is complete, execute step [15] to issue the stop
condition.
[14] IfIRTR flag is 0, clear the IRIC flag to 0 to release the wait state.
Execute step [12] to read the IRIC flag to detect the end of reception.
[15] Clear the WAIT bit in ICMR to cancel the wait mode.
Clearing of the IRIC flag should be done while WAIT = 0. {If the WAIT bit is cleared to 0
after clearing the [RIC flag and then an instruction to issue a stop condition is executed, the
stop condition may not be issued correctly.)
[16] ERead the last ICDE receive data.
[17] Clear the BESY bit and SCP bit to O in [CCR. This changes SDA from low to high when
SCL is high. and generates the stop condition.
Maskr fansmitmode | Masher recelve moda
(msgrc !i.uq:un !
TSP Y s (139G C1) (0 (/D Gl Gl
| - Dl ——————=py 2 = Dat 2
|jmaEEF;upu(| E l"., a | f
1 ‘ 1

i
1 1
1 1 i Y
IRTR : | HIATR=G ||-1|IH‘TF|-1 \
! - T
! b
ICOR ! Cata 1%
\ %
x
l"-
Usar processing [1] TRS clamd b 0 DA reed IRIC clear
P 9 [1] 2] ﬁolem_m nsetiory P ICDF sad [6] IRIC clar

[ I %

IRIC clear b 0 foummmy read) (Dt 1)

Figure 6.13: Master Receive Mode Operation Timing Example
(MLS=ACKB =0, WAIT =1)
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[E] Wak for one check pukss
— Stop candiion gereration
1
1
l:".ﬁér'%uw? _fa, () . AN AYAYAYLAYOLYELYE ey /
SO — . -
alav oulpL) (B0} VBT W ENE WERS X BE4 ¥ BE3 N EIZ NEE1 N EED
Delaz —|[| [ Data 3 [17] ne
=08 —— _
[miaster culput) "\—'b‘_.'"r DU "\_r’_
IRKC i [
i W i \ ! 1 J_
FTR e | [wemp | rapira) [T
1 -, |
: Y
ICOR Calad | o ! % Dala 2 b [ Detaz
[]
\"x [15] WAIT 2 0,
Lsar procassing E] IRIC ckr [11] IRIC chear I ckar
1 and wall [10] I2DR resd {Cela 2
ingerlion) [14] IRIC skar [17] Stop cordilion Issuarcs
[3] Set TRS=1 {to end wak [18] ICOR raad
] w1 Insarikan) hata %

Figure 6.14: Stop Condition Issuance Timing Examplein Master Receive
Mode (MLS=ACKB =0, WAIT =1)

6.5 Slave Transmit Operation
In I°C bus format slave receive mode:

- The master device outputs the transmit clock aasinit data
- The slave device returns an acknowledge signal

The slave device operates as the device specifidlebmaster device when the
slave address in the first frame following the tstandition that is issued by the
master device matches its own address.
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[ Iniiafize 11T |

[1] Initialization. Select slave recsive made,

TRMET =0
and THS = 0in ICCR

el =N
and HNDS = 1 in ICXR
Clear IRIC n IGCA |

[2] Pead the recsive data rmaining unread.

| ReadICOR, ckar IRIC |
|

[ Aead ||:||.'3 I 1 [3] b [7] Wit fior one byte b be recsived (slave address + RAW)

[
| ClaarIFIICnIEEFI | Jrelclear Fic

||Pead AASE, AAS and ADZ in ICSR |

n;igz ! 12 [ General call address procassing (|

* Diescription ormitted

[Stave wrmnzmit mede |

1
I
I
|
b FIaa:ITFeSnIEEFI
1
1
1
I
I

| Read ICOR

:|[1I:|] Read the ecsive data. The first read is a durnmy rad.

| [5] tr [7] Wit for the mcsption to end.

[ CrarRiCiniceR || | Bl ClearlRIG
e — |

|
[ BetACKE -1inICSA_| | [o] Bstacknowledge data for the last rosption.

| Read ICOA | ][9] Read the receive data.

[5] 1o [7] Wit fior the e pticn to end.
or
[11] Detact shop condtion

Aead IAIC 0 IGCA |

} [12] Check STOP

[ Clear IRICin IGCA

] [&] Clear IRIC

[ Clear RICINIGER | ][12] Clear IRIC

Figure 6.15: Sample Flowchart for Operationsin Salve Recelve M ode

(HNDS = 1)
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The reception procedure and operations using thB$ibit function by which
data reception process is provided in 1-byte uhittv SCL being fixed low at
every data reception, are described below:

[1]

[4]

[5]

[6]

[7]

[5]
(4]
[10]

[11]

[12]

Initialize the IIC as described in section 15.4.2, Initialization.

Clear the M5T and TRS bits to 0 to set slave receive mode, and set the HNDS bit to 1 and
the ACKB bit to 0. Clear the IRIC flag in ICCR to 0 to see the end of reception.

Confirm that the ICDRF flag is 0. If the ICDRF flag is set to 1, read the ICDR and then clear
the IRIC flag to Q.

When the start condition output by the master device is detected, the BBSY flag in ICCR is
set to 1. The master device then outputs the 7-bit slave address, and transmit/receive
direction (R/W), in synchronization with the transmit clock pulses.

When the slave address matches in the first frame following the start condition, the device
operates as the slave device specified by the master device. If the $th data bit (R/W) is 0, the
TE.S bit remains cleared to 0, and slave receive operation is performed. If the Eth data bit
(R/W) is 1, the TRS bit is set to 1, and slave transmit operation is performed. When the slave
address does not maich, receive operation is halted until the next start condition is detected.
At the 9th clock pulse of the receive frame, the slave device returns the data in the ACKB bit
as the acknowledge data.

At the rise of the 9th clock pulse, the IRIC flag is set to 1. If the [EIC bit has been set to I, an
interrupt request is sent to the CPU.

If the AASX bit has been set to 1, IRTR flag is also set to 1.

At the rise of the 9th clock pulse, the receive data is transferred from ICDRES to ICDRR,
setting the ICDRF flag to 1. The slave device drives SCL low from the fall of the Yth receive
clock pulse until data is read from ICDR.

Confirm that the STOP bit is cleared to 0, and clear the [RIC flag to 0.

If the next frame is the last receive frame, set the ACKB bit to 1.

If ICDER. is read, the ICDREF flag is cleared to 0, releasing the SCL bus line. This enables the
master device to transfer the next data.

Receive operations can be performed continuously by repeating steps [5] to [10].

When the stop condition is detected (S5DA is changed from low to high when 5CL is high),
the BBSY flag is cleared to 0 and the STOP bit is set to 1. If the STOPIM bit has been
cleared to 0, the IRIC flag is set to 1.

Confirm that the STOP bit is set to 1, and clear the IRIC flag to 0.
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|
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N
User processing 2] ICDR read )] IFIIA@ar [10]1CDA read (dumrmy read)

Figure 6.16: Slave Receive M ode Operation Timing Example (1)

(MLS=0, HNDS=1)

. i . o i . Stop condition gersration
[7] SCLis fimed low until ICDR is read [71 SCL is fixed low until ICDR is read
SCL \
{rmastar output)
SCL
(slave output)
SDA
mastec ouputy APC)Y |\ 87 XBns Xens Yena)oea ) aez ) et ) sro) A
Data jn-1) —*= (€] |ﬂ7 Data () ————————————— = (&l || [11]
SDA |
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N | I d
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icoRs _)_Datain-t)| Y\ | X/ pam | ]
! 7
| yARNY,
ICDRR  Data in-2) L Dt in-1) b |/ Datain)
If,’/
Usear procassing [[g] !SHE!tGA%TBrﬂ[m] ICDR read (Data (n-1)) [8] IRIC clear [10] Egg:[;e)?d [12] IRIC clear

Figure 6.17: Slave Receive M ode Operation Timing Example (2)

(MLS=0, HNDS= 1)
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Continuous Receive Operation

Sat MST =0 b
oard TRS = 0in ICCR

Set ACKE =0 in ISR
SetHHDE = Din ICKA

Clear IRKC in ICCH

[1] Selact slave racaive mods,

[2] Reed the recaive data remainirg unrsad,

[3] t [7] Wit for ane byte to b received (slave address + RAN)
(Set IRIC at the riss of the Sth clock)

General call address processing[|

(-]
Fend IGOR
]

:
g
!

* Dissciption amittzd

7 [2] Wait for ACKE seting and sstacknowledge data

for the last recsption
{aftar the rise of the 8th clock of (n-1)th byte data)

[10] Pead the mosive data, The first ead is a durnmy read,

T[11] Wait for one bybe to be received

(St IRIC at the rise of the ath clck)

[12] Detact stop condition

[13] Clear IRIC

[14] Rlaed the last recsive data

[15] Clesar IRIC

Figure 6.18: Sample Flowchart for Operationsin Slave Recelve M ode

(HNDS = 0)
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[1]

[2]

3]

4]

5]

6]

[7]
5]
[9]
[10]

[11]

[12]

[13]

[14]
[15]

Initialize the IIC as described in section 15.4.2, Initialization.

Clear the MST and TES bits to (¢ to set slave receive mode, and set the HNDS and ACKB
bits to 0. Clear the IRIC flag in ICCE to 0 to see the end of reception.

Confirm that the ICDRF flag is 0. If the ICDRF flag is set to 1, read the ICDR and then clear
the IRIC flag to 0.

When the start condition output by the master device is detected, the BBSY flag in ICCR is
set to 1. The master device then outputs the 7-bit slave address, and transmit/receive
direction (R/W) in synchronization with the transmit clock pulses.

When the slave address matches in the first frame following the start condition, the device
operates as the slave device specified by the master device. If the 8th data bit (RAW) is 0, the
TRS bit remains cleared to 0, and slave receive operation is performed. If the 8th data bit
(R/W) is 1, the TRS bit is set to 1, and slave transmit operation is performed. When the slave
address does not match, receive operation is halted until the next start condition is detected.
At the 9th clock pulse of the receive frame, the slave device returns the data in the ACKDB bit
as the acknowledge data.

At the rise of the 9th clock pulse, the IRIC flag is set to 1. If the IEIC bit has been set to |, an
interrupt request is sent to the CPLL

If the AASX bit has been set to 1, the IRTR flag is also set to 1.

At the rise of the 9th clock pulse, the receive data is transferred from ICDRES to ICDRE,
setting the ICDRF flag to 1.

Confirm that the STOP bit is cleared to 0 and clear the IRIC flag to 0.

If the next read data is the third last receive frame, wait for at least one frame time to set the
ACKB bit. Set the ACKB bit after the rise of the 9th clock pulse of the second last receive
frame.

Confirm that the ICDRF flag is set to | and read ICDE. This clears the ICDRF flag to 0.

At the rise of the 9th clock pulse or when the receive data is transferred from IRDRS to
ICDRE due to ICDR read operation, The IRIC and ICDRF flags are set to 1.

When the stop condition is detected (SDA is changed from low to high when SCL is high),
the BBSY flag is cleared to 0 and the STOP or ESTP flag is set to 1. If the STOPIM bit has
been cleared to 0, the IRIC flag is set to 1. In this case, execute step [ 14] to read the last
receive data.

Clear the IRIC flag to 0.

Receive operations can be performed continuously by repeating steps [9] to [13].

Confirm that the ICDRF flag is set to 1, and read [CDE.
Clear the IRIC flag.
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Start condition issuance

SCL
{master output)
SDA \ (7 )(eite Xens Xens ona )Y mz) et ool (ea7)eine)ens i)
(master output) - Slaveaddress — w RAW | [6] -—Datal—
SDA
(slave output) oA i
IRIC
¥ i
ICDRF |
[
ICDRS b Address+RAW A  Dati
W [7]
ICDRR X Address+RW
i
User processing [B] IRIZ clear

[10] ICDR read

Figure 6.19: Slave Receive M ode Operation Timing Example (1)

(MLS=ACKB =0, HNDS=0)

Slop condiion detsction

SCL
master cutputy Mg
SDA
imastar cutputy (BET) \BET)
il fre2)
SDA :
{slave auitput) ki_ﬂr WAS
IRIC T
i ; L 1 [
ICORF l_| | |
} L1
ICORS  Data jn2) X Cathiri] X Cats inj
Y u
ICORR H Dieta (n-2) Diata {n-1} 1 Data inj
[2] Walt Tor one rame
Uszar processing
[13] IRIC clear [13] RIS clear |1 1COR read [13] IRIC clear
[16] 1COR read {Diata (n-1)) [14] I1COR read
(Data {n-2j) {Data iny)
[5] Set ACKE =1 [18] IRIC clear

Figure 6.20: Slave Receive M ode Operation Timing Example (2)

(MLS=ACKB =0, HNDS=0)
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frame) following the start condition detection whbe 8th (R"W) bit data is 1

6.6

Slave Transmit Operation
If the slave address matches to the address ifirshérame (address reception

(read), the TRS bit in ICCR is automatically sei tand the mode changes to
slave transmit mode.

Slave transmit modea ||

[

Clear IRICinICCR__ |

[ Write transmit data in ICDR |

|
Clear IRIC in ICCR |

]

Read IRIC in ICCR |

Fead ACKBinICSR |

Mo

End ™
of transmission
(ACKB =1)7

Clear IRICinICCR |

Clear ACKE to 0 in ICCR
(ACKB=0 claar)
[

SetTAS=0inlCCA |

Read ICDR |

—

Read IRICinICCR |

Yas

Clear IRIC inICCR |

]

]

]
]

[1], [2] If the slave address matches to the address in the first frame
following the start condition detection and the RAW bitis 1
in slave receive mode, the mode changes to slave transmit mode.

[3], [5] Settransmit data for the second and subsequent bytes.

[3], [4] Wait for 1 byte to be transmitted.

[4] Determine end of transfer.

[8] Clear IRIC in ICCR
[7] Clear acknowledge bit data

[8] Set slave receive mode.

[@] Dummy read (to release tha SCL ling).

[10] Wait for stop condition

Figure 6.21: Sample Flowchart for Slave Transmit Mode

The transmission procedure and operation in skaresiit mode are described

below;
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Initialize slave receive mode and wait for slave address reception.

When the slave address matches in the first frame following detection of the start condition,
the slave device drives SDA low at the 9th clock pulse and returns an acknowledge signal. If
the 8th data bit (R/W) is 1, the TRS bit in [CCR is set to 1. and the mode changes to slave
transmit mode automatically. The IRIC flag is set to | at the rise of the 9th clock. If the [EIC
bit in ICCR. has been set to 1, an interrupt request is sent to the CPU. At the same time, the
ICDRE flag is set to 1. The slave device drives SCL low from the fall of the 9th transmit
clock until ICDR data is written, to disable the master device to output the next transfer
clock.

Adfter clearing the IRIC flag to 0, write data to I[CDR. At this time, the ICDRE flag is cleared
to . The written data is transferred to ICDRS, and the ICDRE and IRIC flags are set to |
again. The slave device sequentially sends the data written into ICDRS in accordance with
the clock output by the master device.

The IRIC flag is cleared to O to detect the end of transmission. Processing from the ICDR
register writing to the IRIC flag clearing should be performed continuously. Prevent any
other interrupt processing from being inserted.

The master device drives SDA low at the 9th clock pulse, and returns an acknowledge signal.
As this acknowledge signal is stored in the ACKB bit in ICSE, this bit can be used to
determine whether the transfer operation was performed successfully. When one frame of
data has been transmitted, the IRIC flag in ICCR is set to | at the rise of the 9th transmit
clock pulse. When the ICDRE flag is 0, the data written into ICDR is transferred to ICDRS
and the ICDRE and IRIC flags are set to | again. If the ICDRE flag has been set to 1, this
slave device drives SCL low from the fall of the 9th transmit clock until data is written to
ICDE.

To continue transmission, write the next data to be transmitted into ICDR. The ICDRE flag is
cleared to 0. The IRIC flag is cleared to 0 to detect the end of transmission. Processing from
the ICDR register writing to the IRIC flag clearing should be performed continuously.
Prevent any other interrupt processing from being inserted.

Transmit operations can be performed continuously by repeating steps [4] and [5].

Clear the IRIC flag to 0.

To end transmission, clear the ACKE bit in the ICCR register to 0, to clear the acknowledge
bit stored in the ACKB bit to 0.

Clear the TRS bit to 0 for the next address reception, to set slave receive mode.
Dummy-read ICDR to release SCL on the slave side.

When the stop condition is detected, that is, when SDA is changed from low to high when
SCL is high, the BBSY flag in ICCR. is cleared to 0 and the STOP flag in ICSR is set to 1.
When the STOPIM bit in ICXR is 0, the IRIC flag is set to 1. If the IRIC flag has been set, it
is cleared to 0.
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Slave transmit mode

Slave recaive mods |

-

SCL
{master output) [ 8
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2] |I - Data 1 = 4 = Data2—
SDA
{master output) pw; [ Woaf II
|
Y [ |
IRIC | A
— i i i
[ !
I T
ICDRE “ I| |_| ||
| |
ICDR Xl Data 1 X| Data2
A A
Usear processing '.‘I [2]IRIC clear '.'.| [5] IRIC clear
[3] ICDR write [5] ICDR write
[3] IRIC clear
Figure 6.22: Slave Transmit M ode Operation Timing Example (MLS = 0)
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6.7 IRIC Setting Timing and SCL Control

The interrupt request flag (IRIC) is set at diffdrémes depending on the WAIT

bit in ICMR, the FS bit in SAR, and the FSX bit$ARX.

If the ICDRE or ICDRF flag is set to 1, SCL is anatically held low after one

frame has been transferred; this timing is syndaszhwith the internal clock.

When WAIT =0, and FS = 0or FSX = 0 (12 bus format, no wait)

SCL
P Y P BN 9 1 2 3

SDA ?XE-}\II'.IA/{‘IXEXEE
IRIC

User processing

Clear IRIC

{a) Data transfer ends with ICDAE=0 at transmission, or ICDRFD at reception.

| h
1 )
\ {
SDA 7 X a8 X \a / [
.II .
1 )
II
IRIC .'
II
II
User processing /
Clear IRIC Write to ICDR (transmit) Clear IRIC

or read from ICDR (recaiva)

(b} Data transfer ends with ICDRE=1 at transmission, or ICDRF=1 at reception.

Figure 6.23: IRIC Setting Timing and SCL Control (1)
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0

When WAIT =1, and FS = 0 or FSX = 0(1*C bus format, wait insartad)

IRIC

Usar procassing
Claar IRIC Clear IRIC

{a) Data ransfer ends with ICDRE=0 at transmission, or ICDRF=0 at recaption.

Usar procassing

Clear IRIC Write to ICDR I:tﬁ?ll.l'ﬁl'l'lit:l Clear IRIC
or read from ICDR (receive)

(k) Data fransfer ends with ICDRE=1 at transmission, or ICORF=1 at reception.

Figure 6.24: IRIC Setting Timing and SCL Control (2)
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When FS =1 and F3X = 1 (clocked synchronous sarial format)

R NVED WV VA WV WV

o7 X e X X X Xe X

IRIC |
- ¥
i

. !
Usar procassing !
Claar IRIC

(a) Data transfer ends with ICDRE=D at fransmission, or ICDRF=0 at recaption.

SCL

o T X s Y

)
IRIC '
[ J |

)
! |I
Ilsar processing fa I |
Claar IRIC Write to ICDR (transmit) Clear IRIC
or read from ICDR (receive)

(b} Data transfer ends with ICDRE=1 at fransmission, or ICDRF=1 at recaption.

Figure 6.25: IRIC Setting Timing and SCL Control (3)
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6.8 Operation Usingthe DTC
Master Transmit Master Receive Slave Transmit Slave Receive

ltem Mode Mode Mode Mode
Slave address + Transmissionby — Transmission by  Reception by Reception by CPU
RAN bit DTC (ICDR write) CPU {ICDR write) CPU (ICDR read) (ICDR read)
transmission/
reception
Dummy data — Processing by — —
read CPU (ICDR read)
Actual data Transmission by Reception by Transmission by Reception by DTC
transmission/ DTG (ICDR write) DTC{ICDR read) DTC(ICDR write) (ICDR read)
reception
Dummy data — — Processing by —
(H'FF) write DTC (ICDR write)
Last frame Mot necessary Reception by Mot necessary Reception by CPU
processing CPU (ICDR read) (ICDR read)

Transfer request
processing after

1st time: Clearing
by CPU

Mot necessarny

Automatic clearing Mot necessary
on detection of

last frame 2nd time: Stop stop condition
processing condition issuance during o
by CPU transmission of
dummy data (H'FF)
Setting of Transmission: Reception: Actual  Transmission: Reception: Actual
number of DTS Actual data count  data count Actual data count  data count
transfer data + 1 {+1 equivalant + 1 {+1 equivalant
frames o s_lave address + to dummy data
RAW bits) (H'FF))
Figure 6.26: Examples of the Operation using DTC
6.9 Noise Canceller
Sampling clock
|
[ C
SCL ar
S04 input — D Q D Q Match Internal
; —= SCL
signal Latch Latch detector DA
signal
Systemn clock
1 cycle 1
Sampling
clock |_| |_| |_|

Figure 6.27: Block Diagram of Noise Canceller
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6.10 Initialization of Internal State
Initialization is executed in accordance with cleglCE bit.

Scope of Initialization: the initialization execdtby this function covers the
following items:

- ICDRE and ICDRF internal flags.
- Transmit/receive sequencer and internal operatogkcounter.

- Internal latches for retaining the output statéhef SCL and SDA pins
(wait, clock, data, output...).

The following items are not initialized:

- Actual register values (ICDR, SAR, SARX, ICMR, ICCRSR, ICXR
(other than ICDRE and ICDRF)).

- Internal latches used to retain register read médion for setting/clearing
flags in the ICMR, ICCR and ICSR registers.

- The value of the ICMR register bit counter (BCB@G0).

- Generated interrupt sources (interrupt sourcesfreared to the interrupt
controller).

To prevent problems caused by these factor, thewolg procedure should be
used when initializing the IIC state:

Execute initialization of the internal state acaongoto the ICE bit clearing.

- Execute a stop condition issuance instruction é@ito BBSY and SCP) to
clear the BBSY bit to 0 and wait for two transfate clock cycles.

- Re-execute initialization of the internal state@ding to the ICE bit
clearing.

- Initialize (reset) the IIC registers.

-End-
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