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* |2C Operation

* Nucleo-L476RG has 3 12C modules
e 2 available on the Arduino headers

* No pull-up resistors included — you must add these
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e Critical Note:

* The address used in Mbed is the full byte
* with the rd/wr bit ignored

* Most systems use just the 7 bits
* The rd/wr bit is managed separately

e Address Ox1A for most systems will be 0x34 in Mbed
or 0x35 in Mbed

x001 1010 0011 0100

x001 1010 0011 0101
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e |2C Connections
e Arduino
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e |2C Connections
* Morpho
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e |2C Master Class

Public Member Functions

12C (PinMName sda, PinName scl)

12C [const i2c_pinmap_t &static_pinmap)

void frequency (int hz)
Set the frequency of the |2C interface. More...

int read (int address, char *data, int length, bool repeated=rfalse)
Read from an 12C slave. More...

int read (int ack)

Read a single byte from the 12C bus. More...

Creates a stop condition on the |2C bus. More...

Create an |2C Master interface, connected to the specified pins. More...

Create an |2C Master interface, connected to the specified pins. More...

virtual
void

virtual
void

int

void

ock (void)

Acquire exclusive access to this 12C bus. M

unlock (void)

Release exclusive access to this 12C bus. More...

transfer (int address, const char *tx_buffer, int t_length, char *ri_buffer, int rx_length, const event_callback_t &callbac

event=12C_EVENT_TRAMSFER_COMPLETE, bool repeated=false)
Start nonblocking 12C transfer. More...
abort_transfer ()

Abort the ongoing 12C transfer. More...

int write (int address, const char *data, int length, bool repeated=false)
Write to an |12C slave. More...

int e (intdata)
Write single byte out on the 12C bus. More...

void start (void)
Creates a start condition on the 12C bus. More...

void stop (void)
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* Constructor

Public Member Functions

|2C (PinMName sda, PinName scl)

|2C (const i2c_pinmap_t &static_pinmap)

Create an 12C Master interface, connected to the specified pins. More...

Create an 12C Master interface, connected to the specified pins. More...
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 Member Functions (Methods)

void

int

int

int

int

void

void

frequency (int hz)

Set the frequency of the |2C interface. More...

read (int address, char *data, int length, bool repeated=false)

Read from an |2C slave. More...

read (int ack)

Read a single byte from the 12C bus. More...

write (int address, const char *data, int length, bool repeated=false)
Write to an 12C slave. More...

write (int data)
Write single byte out on the 12C bus. More...
start (void)

Creates a start condition on the 12C bus. More...

stop (void)

virtual
void

virtual

void

int

void

ock (void)

Acquire exclusive access to this 12C bus. More...

unlock (void)

Release exclusive access to this 12C bus. More...

transfer (int address, const char *tx_buffer, int tx_length, char *rx_buffer, int rx_length. const event_callback_t &callback, int
event=12C_EVENT_TRAMNSFER_COMPLETE, bool repeated=false)

Start nonblocking 12C transfer. More...

Abort the ongoing 12C transfer. More...

Creates a stop condition on thy
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e Simple example 1
* Direct write
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* Simple example 1

* Direct write

address data
Mode ~ | Trigger: Mormal 2 Protocol | Position: \:-.;
N Single b Run
Buffer: < Source: | Digital | mputs DI 0..15 Base: =
e, . T. < >
Mame Fin T | Done |4096 sampfes at 12,5 MHz | 2021-06-16 09:06:56.299 / ELEeR
12C Ny |h34 we lack  |h33 lack  |h77 ACK  |Stop  |r—
SCL *DIO I | I
SDA DIO 0 | | | | _— l |
X -12 s ‘ 1Bus 43 us 7B us 108 138 168 198 us 228 us 258 us 288 us
Manual Trigger | | Discovery? SN:210321A 1A475 USE ~ Status: OK
start slave creates ACK
EE 2905

10

© tj



EE 2905

e Simple example 2
* Array write
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* Simple example 2
* Array write

address data
Mode ¥ | Trigger: MNormal = Protocol .| Position: \g-_,
N Single b Run
Buffer: < Source: Digital hd nputs DIO 0..15 Base: -
P, = T. < >
Mame PFin T | Done |4096 san%s at 12.5 MHz | 2021-06-16 09:13:49.682 / = = B ;’é\ (¥
12C Ny |hz4 we |ack  |h2z2 ACK  |Stop  frmm—
SCL DI1O
5DA DIO 0 [ | [
X|= -12 s ‘ 1Bus 48 us 73us 108 138 168 198 us 228 us 258 us 288 us
Manual Trigger | | Discovery2 SN:210321A 1A475 USE - Status: OK
start slave creates ACK
© tj

EE 2905

12




EE 2905

e |2C Slave C

dSS

Public Member Functions

void

int

int

int

int

int

void

void

|2CSlave (PinName sda, PinName scl)

Create an |12C Slave interface, connected to the specified pins. Mor
I12CSlave (const i2c_pinmap_t &static_pinmap)

Create an 12C Slave interface, connected to the specified pins. Mor
frequency (int hz)

Set the frequency of the |12C interface. More...

ive (void)

I

Check if this |2C Slave has been addressed. More...

™

o

read (char *data, int length) Uses char *

Read specified number of bytes from an |2C master. More...

ead void) Does not seem to work

Read a single byte from an [2C master. More...

write (const char *data, int length) Uses char *

Write to an 12C master. More...

write (int data)

Write a single byte to an 12C master. More...
address (int address)

Set the |12C slave address. More...

stop (void)

Reset the |2C slave back into the known ready receiving state. More...
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e Simple Example — 1 byte transfers

I2CElave::

| VERSIOW]
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e Simple Example — 1 byte transfers - video
* Using the AD2 to write and read

A *»'
2 A Welcome Help P Protocol £
J UART SPI I  CAN AW
E] @Sethngs
SCL:  |pIoO $|SDA: |DIO 1 & Frequency: | 100 kHz
i Spy Master Custom Sensor
Address:  [h2A $ || SubAddress:
ytes: =
Read tes:
©,
i
See video on website
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* Simple Example — 4 byte transfers
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e Simple Example — 4 byte transfers - video
* Using the AD2 to write and read

Welcome Help > ocol (€3
UART SPI IX  ca
4 settings
sc:  [p1oo 3| so Frequency: | 100 ki 4] Clock stretching
Spy fas! ustom  Sensor
Addres 2A SubAddres:
VVVVVVV es:
0x62 64
ead 25
43,9, B,
See video on website
Manual Trigger | | Discovery2 SN:210321A1A476 US8 | |2 | sta
¥ IH opamp_dass_ex_2 Descriction guia L5 - ~rww —
17
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* Limitations summary

It looks like an access takes ~500us

Limited operating frequencies
e 100KHz, 400KHz, 1MHz max clock rate?

No internal pullup capability

Some functions may not work
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e Critical Note:

* The address used in Mbed is the full byte
* with the rd/wr bit ignored

* Most systems use just the 7 bits
* The rd/wr bit is managed separately

e Address Ox1A for most systems will be 0x34 in Mbed
or 0x35 in Mbed

x001 1010 0011 0100

x001 1010 0011 0101
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