A,

ws CYPRESS

@@»” EMBEDDED IN TOMORROW™

The following document contains information on Cypress products. The document has the series
name, product name, and ordering part numbering with the prefix “MB”. However, Cypress will
offer these products to new and existing customers with the series name, product nhame, and
ordering part number with the prefix “CY”.

How to Check the Ordering Part Number

1. Goto www.cypress.com/pcn.

2. Enter the keyword (for example, ordering part number) in the SEARCH PCNS field and click
Apply.

3. Click the corresponding title from the search results.

4. Download the Affected Parts List file, which has details of all changes

For More Information
Please contact your local sales office for additional information about Cypress products and
solutions.

About Cypress

Cypress is the leader in advanced embedded system solutions for the world's most innovative
automotive, industrial, smart home appliances, consumer electronics and medical products.
Cypress' microcontrollers, analog ICs, wireless and USB-based connectivity solutions and reliable,
high-performance memories help engineers design differentiated products and get them to market
first. Cypress is committed to providing customers with the best support and development
resources on the planet enabling them to disrupt markets by creating new product categories in
record time. To learn more, go to www.cypress.com.



http://www.cypress.com/pcn
http://www.cypress.com/

Embedded in Tomorrow™

AN205072

F2MC-8FX Family MB95350L Series 12C Slave Module API

Associated Part Family: MB95350L Series

This Application Note introduces API for I°C slave module.
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1 Introduction

This document introduces AP for 1°C slave module.

In MB95350L MCU there is an I1°C slave module which can transfer data to/receive data from other 1°C master device
synchronously. In following chapters we should describes how to use the module and its’ libraries.

2 Description of I°C Slave Protocol

This chapter introduces protocol of I°C slave module.

I°C slave module is mainly used to receive data from 12C master module and feedback data to 1°C master module.
The °C slave has SDA and SCL two lines.

I°C slave module use the same bus with 1°C master. The slave SCL generates signal when I12C slave received 1’c
master call flag (slave address matches with master send address). The slave data register read data on SDA and
give acknowledge when address matched or data received.

Following figure describes the 1’c protocol.
_ Figure 2-1. I°C Protocol )
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2.1  I°)C Slave Start
When I°C slave detected start signal, I°C slave will begin to receive address from master. Following figure describes

the start condition.
Figure 2-2. I°C Start Condition

Start condition

SCLO pin

r
ul
SDAO pin »{

2.2 I2C Slave Address
MB95350L has a register IAARO (IAAR1) which saved the MCU address. User can define the address by write data

to this register. Following figure describes the address form
Figure 2-3. I°C Slave Address

MSB
RV A WY A WY B ¥
SCLO —  p\ /\ /\ o\ o\ A\ /7\ /
T 1

Un-
7-bit address

Note: Writing address to address register IAARO (IAAR1) only needs write the 7bit address and the bit7 will be

ignored.

2.3

I°C Slave Acknowledge
There are two conditions which the I°C slave will generate acknowledge. One is the slave received the address which
matches with the MCU address. Another is the salve finished 8-bit data receiving. Following figure describes the

acknowledge form.
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Figure 2-4. 1°C Slave Acknowledge
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2.4  I°C Slave Data

In MB95350L MCU the register IDDRO (IDDR1) is used to save the data. The data is transmitted by SDA and when
master transmit bit7 first, then the slave received the first data is bit7.

2.5  I°C Slave Stop

The I°C slave will stop the bus when detected stop signal which sent by master. So the slave device does not need
generate stop, it just need detect the master stop signal.

3 MB95350L I°C Slave Registers

This chapter describes MB95350 I°C slave register.

There are two I°C channels in MB95350L and each channel can be operated singly. Each channel has sixth
registers. Following table describes these registers.

Table 3-1. I°C Registers

Register Description

IBCROO Bus control register 0
IBCR10 Bus control register 1

12C channel 0 IBSRO Bus status register
IDDRO I12C data register
IAARO I12C address register
ICCRO Clock control register
IBCRO1 Bus control register 0
IBCR11 Bus control register 1

2C Channel 1 IBSR1 Bus status re.gister
IDDR1 12C data register
IAAR1 12C address register
ICCR1 Clock control register

Note: the operation method of channelO register is same as channell

WWW.Cypress.com Document No. 002-05072 Rev.*A 3
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Following figure describes the work condition of I°C slave.
Figure 3-1. 1°C Slave Work Condition

12C master s dit IBCR10:INT bit interrupt Stop
tart condition does not occur in 9th clock cycle. condition

L | 7

i
SDAO pin Slave address \ACI‘&/ Data XACK)\_'_
|

12C slave - o |
ICCRO:ENbit | | ! i |
| |

IBCR10:MSS bit

Standby |
| Wake up | |
SDA i_/( Read address \ﬁnfCIg/ Read data XAEGK)\
IBSR0:BB bit | | |
IBCR10:INT bit | M | M .

4 I°C Slave Library Functions List

This chapter introduces all functions in I°C slave library in project 12C Slave.prj which MCU is MB95350L.
Table 4-1 lists the I°C slave functions.
Table 4-1. I°C Slave Functions

Function name Description
void Slavel2C_PrepareForInter(void) Initializes 1°C slave module and sets MCU address
__interrupt void INTER_I2CSlaveModeWakeUp(void) Waking up interrupt to read the 1°C SDA data
void Write_StandBy(void) Sets system enter into standby
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Following flow chart roughly describes the FW design.

Figure 4-1. FW Flow Chart
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5 I°C Slave Function Detail

This chapter introduces the detail of 1°C slave functions.

Slavel?’C_PrepareForinter Function
Table 5- describes Slave 12C_PrepareForinter function.

5.1

Table 5-1. Slavel’C_PrepareForinter Function

Function name

Slavel2C_PrepareForinter

Function prototype

Void Slavel2C_PrepareForinter(void)

Behavior description

Initializes 12C slave module and start slave mode

Input parameter None

Return value None

Example

The library function sets 12C slave clock to 115K, MCU address to 0x60, enable
I°C slave pin, enable transfer complete interrupt and enable acknowledge:

Slavel2C_PrepareForinter ();

Www.Cypress.com
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5.2

5.3

INTER_I2CSlaveModeWakeUp Function

Table 5- describes INTER_I2CSlaveModeWakeUp function.
Table 5-2. INTER_|2CSlaveModeWakeUp Function

Function name

INTER_I2CSlaveModeWakeUp

Function prototype

interrupt void INTER_I2CSlaveModeWakeUp(void)

Behavior description Interrupt when start signal or 8-bit data transfer completely
Input parameter None
Return value None
Interrupt level IRQ10: 8/16-bit PPG chl (upper) | 12C chl or
IRQ16: 12C ch0
Used in vectors file:

Example

interrupt void INTER_I2CSlaveModeWakeUp(void);

Write_StandBy Function

Table 5- describes Write_StandBy function.

Table 5-3. Write_StandBy Function
Write_StandBy

Function name

Function prototype

void Write_StandBy(void)

Behavior description Makes system enter into stop mode
Input parameter None
Return value None

Used in main function:

Example

Write_StandBy();

WWW.Cypress.com
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Usage Demo
This chapter describes something we must pay attention to when we use.

Hardware Design
For hardware design the following figure may be referenced.
Figure 6-1. I°C Hardware Design

master device

WCC
i)
Rp1 g Rp2
J1 Jz
Rs1
SDA 4 SDA
SCL SCL
Rs2
slave device

Following figure describes the Rs and Rp resistance definition
Figure 6-2. Rs and Rp Definition
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6.2  Steps for Add I°C Slave Library
When use this project please refer to following steps.

1. First step is adding file to folder, Figure 6-3 describes this step.
Figure 6-3. Library Use First Step

File Edt View Favortes Tools Help =
:| . ) Iﬁ J,_)Suuch [ Folders "

Address || Ci\Docurnents and Settings\Frank, iDeskbop)sre b | Go

Filee and Folder Tasks =E ‘?‘TE'IT'I =E P.rsl!.t.lr::l
= SEB = aER
Dther Places - o 4
== C Filer "‘1
(& peskiop = 1 KB =__
I} My Docurments
= START.ASM =
W My Computer St Filla
S My Nebwork Places = 47 K =

Details

remobe.c
 File

Drabe Modified: 2009511 B4 H,
17147

Size: 20.8 KB

2. Second step is adding function to project, Figure 6-4 describes this step

Figure 6-4. Library Use Second Step

_| Bile [dit Iiu Froject Debug Zetup Findow Help

Add Member
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# [ Sewrce Files 398(: .8 Clock [T] weetors
DO | Trc Lo Fit 299 | ;mmmnnnmm——
- ﬁ]]...; Create nee folder.. | |
m_F
B s P Directory. .. I ]
) ﬁnﬁt Huke oy | st P:: File name: I:llvuudnzc |D—F¢“|
B Build
A L S e |
07|} Mem. Type: [ duncenate -
Froparty. . 08| ; next Facto
093 Check datal Ingedtion Foldes:  [12C Slave'Tnchude s |
Il Widl - hoadas £47 |
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3. Third step is adding initial function to main.c, Figure 6-5 describes this step.
Figure 6-5. Library Use Third Step

-~

7 initialise

¥
InitIrqlLevels();

Eiauel2E_PreparEFurInter{};¢
while{1)

¢
3 '

4. Fourth step is adding interrupt function to vector.c, Figure 6-6 describes this step.
Figure 6-6. Library Use Fourth Step

__interrupt void DefaultIRQHandler {(void);
interrupt void INTER_I2CSlaveModeVakeUp{void);

Vector definiton)

Use following statements to define vectors. |
All resource related vectors are predefined. |
Remaining software interrupts can be added hereas well.)

#ipragma intuvect DefaultIRQHandler A /7 IR0DB: external interrupt ch® | chi )

5. Fifth step is adding Write_StandBy function to main.c, Figure 6-7 describes this step.
Figure 6-7. Library Use Fifth Step

4

InitIrgLevels{); "~ // initialise In

__EI{)s
SlaueIEE_PrepareFurInter{};¢
while{1))

rite_StandBy(QH"
b
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6. The sixth step is debugging, before debugging set a environment is first, Figure 6-8 describes this step.

—_E Workspace” T2C Slawve’
-l I2C Slave. abs - *
= a Source Files
_f2meSfx. o
mairn. o
E startup. azm
wectors. o
+ D Include Files

Tependencies

#dd Setup

Froperty. ..

Figure 6-8. Library Use Sixth Step

b

ttinclude™.
tinclude™.

unsigned ¢
void maing

&

- Setup Hame:

Create New setup

InitIr

|Emul atorTZCSLawve|

The emulator use MB2146-08, for more condition please refers to chapter 7.

6.3  I°C Slave Feed Back

When master device read 12C slave, the MCU will feed back 0x01 to master for indicate the slave feedback is work

successfully.

Www.Ccypress.com

Document No. 002-05072 Rev.*A 10



II!IF-“l
¥

YPRESS
F2MC-8FX Family MB95350L Series 12C Slave Module API

Embedded in Tomorrow™

\‘

Debug
This chapter describes how to debug the sample code on EV-board and what will happen when the code is running
There is a simple project 1°C Slave.prj to be debugging. This project is based on our EV-board MB2146-460-E and

the target MCU is MB95350L.
When debugging, the hardware connects please reference to Figure 7-1. For test board connects following figure

maybe referred.
Figure 7-1. Test Board Connect

Main
board

During up board potentiometer sectlon is same as main board, pressing up board “send” key the main board LED7
will light on which |nd|cates the I°C slave function work successfully. And in project the global parameter

DatSlavi2CRead record the 1°C slave received data.

Document No. 002-05072 Rev.*A
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Figure 7-2. Debugging Description

main. o 41:
B startup. asm 4z
43:
44:
45:
46
47:

wectors. o
=] a Include Files

=lavemodaiZa.

Dependenc1es

= % Debug
EmulatorIZCSL
D IZC Slave. sup

W WA W W WAy WAAY S S N7 S

_ _interrupt woid INTER_TIZC3lawveModeWakeUp (woid)

{
IECROL_WIE = 0;

if (IECRO1_SPF == 0Ox01)
{
IECROLl_SPF = 0x00;
i
if (IECR11_INT == 0Ox01) /7 transfer completed
i
ERealat = IDDE1l:
Tim ++;
if(Tim == 1}
i
FEealat &= 0x01;
if (ReaDat == 0x01)
i

IDDE1 = 0X01://IDDELl = PraGlo.Dat3lavIzl

i

}
else if(Tim == 2]

IECR11l_INT = 0Ox00: A4 clear bit

Addisable iZc wake up ir
A4 stop condition detect

/¢4 clear stop condition
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8 I2C Slave Sample Code

This chapter describes MB95350L I°C slave C code.
Figure 8-1 describes the Slavel2C_PrepareForinter function.

Figure 8-1. Slavel2C_PrepareForinter Code

SYSC = 0x05; //enable SDAl and SCL1
ICCR1 _EN = 0;
ILSR P16 = 1; //CMOS level
ILSR P17 = 1;
DDR1 P16 = 0;
DDR1 P17 = 0;
ICCR1 EN = 0; // clear I2C interface
ICCR1 Cs4 = 0; // set clock divider 'm' => 6
ICCR1 _CS3 = 1;
ICCR1 CS2 = 0; // set clock divider 'n' => 4
ICCR1 _CS1 = 0;
ICCR1_CSO = 0; // Fsex = MCLK / (m * n +2) => 3MHz/ (6*4
+2)
//= 3MHz/26 = 115 kHz
ICCRLI EN = 1; // enable I2C interface
IDDR1 = 0x00; // clear data register
IBCRO1 = 0x05; // enable address acknowledge bit,
// transfer completion interrupt after
nine cycles,
// enable stop detection interrupt
IBCR11 = 0Oxde; // set slave mode, enable data acknowledge
bit,
// enable bus error and transfer complete
interrupt
IAAR1 = 0x30; // slave address 0X60
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Figure 8-2 describes the INTER_I2CSlaveModeWakeUp function.
Figure 8-2. INTER_I2CSlaveModeWakeUp Code

IBCRO1 WUE = 0; //disable i2c wake up interrupt

if (IBCRO1 SPF == 0x01) // stop condition detected
IBCRO1 SPF = 0x00; // clear stop condition

if (IBCR11 INT == 0x01) // transfer completed

{
ReaDat = IDDRI1;

Tim ++;
1f(Tim == 1)
{

ReaDat &= 0x01;

if (ReaDat == 0x01)

IDDR1 = 0X01; //IDDR1 =

PraGlo.DatSlavI2CRead;

}
else 1f(Tim == 2)
{

Tim = 0;
DatSlavI2CRead

data
DDRO P05 = 1;
PDRO_P05 = 0;
}

IBCR11 INT = 0x00; // clear bit
}
if (IBCR11 BER == 0x01) // bus error detected
IBCR11 BER = 0x00; // bit cleared

ReaDat; //read I2C SDA

WWW.Cypress.com Document No. 002-05072 Rev.*A
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Figure 8-3 describes the Write_StandBy function.
Figure 8-3. Write_StandBy Code

SlaveI2C PrepareForInter();

IBCRO1 WUE = 1; //enable i2c wake up//
while (IBSR1 BB) ;
STBC = 0x80; //Stop ENTERED

Figure 8-4 describes the main function.
Figure 8-4. Main Function Code

InitIrgLevels(); // initialise Interrupt level register and IRQ

vector table
_EI();
SlaveI2C PrepareForInter () ;
while (1)
{
Write StandBy();
}

9 Additional Information

For more information about how to use MB95350L EV-board, BGM Adaptor and SOFTUNE, please refer to EV-Board

MB2146-460-E User Manual (MCU-AN-500083-E-10).
Please visit following website for more information on MB2146-460-E EV Board:
http://www.cypress.com/documentation/development-kitsboards/mb2146-460-e

Please contact your local support team for any technical question.
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