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* Obijetivos « Ejemplo con el AMS TSL2561
e |ntroduccion  Modulo de ADAFruit

« Sefiales SDAy SCL

e Direccionamiento

 Ejemplo sensor AMS TSL2561

e STM32L4xx 12C
« (Caracteristicas

 Master mode
 Ejemplo HAL
* CubeMX
« Ejemplo con el AMS TSL2561
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« (Conocer el bus serie 12C

 Emplearlo con microcontroladores STM32
« Aplicarlo a un sensor real

UNIVERSITAT Sistemas Embebidos
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« |2C es un estandar “de facto” para comunicaciones entre chips
« Desarrollado hace un monton de afios por Philips (NXP)

» Caracteristicas:
« Comunicacion serie sincrona
» Tipo maestro/esclavos. Posibilidad multimaestro
* No balanceada -> poca distancia, nivel PCB

* Dos lineas
» Serial Data Line (SDA)
« Serial Clock Line (SCL)

Cada dispositivo tiene con una direccion prefijada
 Mas detalles en la especificacion oficial I :

copia en

Sistemas Embebidos
Bus I12C

VALENCIA


https://www.disca.upv.es/aperles/asignatures/sist_emb/UM10204.pdf

Introduccion

Revisiones incorporando mayor velocidad maxima
Y otras caracteristicas

Versiones Velocidad maxima

Standard mode 100 kbps
Fast mode 400 kbps
High speed mode 3,4 Mbps
Ultra fast mode 5 Mbps

JNIVERSITAT Sistemas Embebidos
LITECNICA
DE VALENCIA Bus 12C
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« Diagrama con muchas de las opciones

12c 12c
12Cc 12C 12c
skt e General Purpose | | | eny controllers DIP Switches Slave
Converters /0 Expanders
VbbD4 Vbbs
12c 1
Repeaters/
Hubs/Extenders
Vbbo
12C Port
Vpp2 via HW or MCUs
= PCA9541 Bit Banging
. 12c
Y et Master Selector/ VobD1
and Switches Demux
12C 8,
Bus Controllers 7 MCUs
2 2
12 LCD Drivers Real T'Im(; Clock/ Tem Iecr;at re
Serial EEPROMs (with 12C) ! peratu
Calendars Sensors
Vbb3 SPI
i UART
ridges
(with 12C) —
USB

002aac858
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Terminologia
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Table 1.  Definition of 12C-bus terminology

Term

Description

Transmitter

the device which sends data to the bus

Receiver the device which receives data from the bus

Master the device which initiates a transfer, generates clock signals and
terminates a transfer

Slave the device addressed by a master

Multi-master more than one master can attempt to control the bus at the same time
without corrupting the message

Arbitration procedure to ensure that, if more than one master simultaneously tries to

control the bus, only one is allowed to do so and the winning message is
not corrupted

Synchronization

procedure to synchronize the clock signals of two or more devices

5 UNIVERSITAT

POLITECNICA
DE VALENCIA
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« Bus en colector/drenador abierto

» Resistencias de pull-up

* El bus se comporta como una AND cableada
« Solo el maestro genera SCL

Vbp1 =
5V+10% Vbp2 VbD3
CMOS CMOS NMOS BIPOLAR
Ro| | Ro H
SDA
SCL

002aac860

Vpp2, Vpp3 are device-dependent (for example, 12 V).

Fig 3. Devices with various supply voltages sharing the same bus

UNIVERSITAT Sistemas Embebidos
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Sefales SDAyY SCL

 Los cambios de nivel se meten en el estado bajo de reloj
* En el estado alto no debe modificarse el dato
« 1 ciclo de reloj -> 1 dato (bit)

SDA /

SCL /

data line change
stable; of data
data valid allowed mba607

Fig4. Bittransfer on the I2C-bus

POLITECNICA
DE VALENCIA
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Sefales SDAyY SCL
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« La transacciones empiezan con un START y terminan con un STOP

« Una transaccioén son 8 bits ...(huy, se me ha escapado una mentira)

« 1 ciclo de reloj -> 1 dato (bit)

r— — 1 r— —
- - [ - | -
SDA o\ | / \ YA
\ | — \ \
\ | \ \
| | o | | _
\ | \ \
SCL ‘ | \ / \ / | |
S Py
START condition STOP condition

mbaé08

Fig5. START and STOP conditions

« FIJATE: que el “start” y el “stop” incumplen traspa anterior

UNIVERSITAT Sistemas Embebidos
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« Formato de la transferencia
« El esclavo puede reconocer (ACK) la recepcion

T :' T p |
—\ | /_X_K XX X X —\/
SDA | | / _X X | X |
| | acknowledgement acknowledgement | Sr |
| | signal from slave signal from receiver | |
| | -
I VA VANIVA VAV VA VAVEITAVE sore
L CK ACK L ——
START or STOP or
repeated START byte complete, clock line held LOW repeated START
condition interrupt within slave while interrupts are serviced condition
002aac861

Fig 6. Data transfer on the I2C-bus
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» Es decir, como selecciono con quién hablo
 Modo 7-bits + RIW

r-

-\ O OO

-1
|
|
|
|
|
1
1
|
|
|
|
|
|
|
|
|
|

> \_J 1-7_\_/;\_/;\_/_1_7_\_/;\_/:\_/_1-7_\_/;\_/;\_/-‘_(

1S P

L2 N N || | | || N | Lo

START ADDRESS R/W ACK DATA ACK DATA ACK STOP
condition condition
mbc604

Fig 9. A complete data transfer

MSB LSB

RW

\— slave address Q

mbc608

Fig 10. The first byte after the START procedure
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e Modo 10-bits + RIW

11110XX 0

SLAVE ADDRESS| | .. |SLAVE ADDRESS
S| ast7mirs |VW|AT T ong ByTE | A2|PATALA DATA|AA| P

(write) mbc613

Fig 14. A master-transmitter addresses a slave-receiver with a 10-bit address
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» https://ams.com/TSL2561
« Argghhhhh!!!l Lo han descatalogadooooo !!!
 Descargad y mirad el datasheet ... 10 minutos

/.
Q Channel 0
Visible and IR Integrating

AID Converter

e Channel 1 N\
annhel
T IR Only | l

Vop =27Vt 3.5V

Command ADC
—F—p| Add Select Int: t
ADDR SEL ress selec Register Register niemup » INT
4—1—— S5CL
Two-Wire Serial Interface
4—1—» SDA

* Y van preguntas ...
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* De donde siempre (Reference manual)

39.2 12C main features

e I°Cbus specification rev03 compatibility:
—  Slave and master modes
—  Multimaster capability
—  Standard-mode (up to 100 kHz)
—  Fast-mode (up to 400 kHz)
—  Fast-mode Plus (up to 1 MHz)
—  7-bit and 10-bit addressing mode
—  Multiple 7-bit slave addresses (2 addresses, 1 with configurable mask)
—  All 7-bit addresses acknowledge mode
—  General call
—  Programmable setup and hold times
— Easy to use event management
—  Optional clock stretching
—  Software reset
¢ 1-byte buffer with DMA capability
¢ Programmable analog and digital noise filters

« Actividad: revisa en UM10204 (12C bus ...) lo que dice de la rev03

UNIVERSITAT Sistemas Embebidos
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* Veamos que |12C tiene nuestro micro

Table 227. STM32L475xx/476xx/486xx devices 12C implementation

12C features(!) 12C1 12C2 12C3
7-bit addressing mode X X
10-bit addressing mode X X X
Standard-mode (up to 100 kbit/s) X X X
Fast-mode (up to 400 kbit/s) X X X

Table 227. STM32L475xx/476xx/486xx devices 12C implementation (continued)

12C features(!) 12C1 12C2 12C3
Fast-mode Plus with 20mA output drive I/Os (up to 1 Mbit/s) X X X
Independent clock X X X
Wakeup from Stop 0 mode X X X
Wakeup from Stop 1 mode X X X
Wakeup from Stop 2 mode - - X
SMBus/PMBus X X X

1. X =supported.
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Figure 390. 12C block diagram

« jQue bien disefian hw
los de St! o

* Una pena que IOS Data control
manuales sean N sl

filter fiter || S0 [0 12C_SDA
infum... TS

logic
PEC
generation/
check

12CCLK

h 4

Wakeup —j
on

address T

match Clock control

Master clock -
generation Digital | |[" Analog

< noise fHH noise H
Slave clock filter iter | | GO 0O 12c_scL
stretching logic

¥

SMBus
Timeout
check

SMBus Alert

control & |« »[] |2C_SMBA
status

PCLK -
4% Registers ‘

{}

({ A58 s )

12c_pclk

MSv46198V2
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« Explico lo que puedo ... a destacar

* Relojes. Han de funcionar los dos
» Eldel bus (i2C_pclk)

» El del dispositivo (i2c_ker_clk). Muy flexible y bastantes reglas
« STM32CubeMX nos puede ayudar mucho

 Hay que seleccionar el modo antes de operar
« Slave transmitter, slave receiver, master transmitter, master receiver

« Hay que configurar todos los “timmings” a partir del reloj

« Vamos, muy parecido al tema de timers
« STM32CubeMX nos puede ayudar mucho
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e Y en este orden Figure 393. 12C initialization flowchart

Initial settings

Clear PE bitin 12C_CRA1

!

Configure ANFOFF and DNF[3:0]in 12C_CRA1

!

Configure PRESCI[3:0],

SDADEL[3:0], SCLDEL[3:0], SCLH[7:0],
SCLL[7:0] in I2C_TIMINGR

!

Configure NOSTRETCH in 12C_CR1

v

Set PE bitin 12C_CR1

UNIVERSITAT Sistemas Embebidos
) POLITECNICA
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 ElHw asiste la RX y la TX mediante contadores y distintos modos
Transmission

If the I2C_TXDR register is not empty (TXE=0), its content is copied into the shift register
after the 9th SCL pulse (the Acknowledge pulse). Then the shift register content is shifted
out on SDA line. If TXE=1, meaning that no data is written yet in 12C_TXDR, SCL line is
stretched low until I2C_TXDR is written. The stretch is done after the 9th SCL pulse.

Figure 395. Data transmission

ACK pulse ACK pulse
scL legend:
SCL
- — stretch
% E stretc
Shift register XX XX = XX

U,
A A

TXE

wr datalﬂ wr data2

12C_TXDR data0

Idata1 data2

MS19849V1
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Reception

The SDA input fills the shift register. After the 8th SCL pulse (when the complete data byte is
received), the shift register is copied into [I2C_RXDR register if it is empty (RXNE=0). If
RXNE=1, meaning that the previous received data byte has not yet been read, the SCL line
is stretched low until I2C_RXDR is read. The stretch is inserted between the 8th and 9th
SCL pulse (before the Acknowledge pulse).

Figure 394. Data reception

ACK pulse ACK pulse
| legend:
seL UL scL
\ ~ stretch
Shift register XX | data XX dataZl  xx

I —
| / l

RXNE |
| rd data0 rd data1
I
I |
I

12C_RXDR data0 | || datal data?2
| [
MS 198481
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* Y montones de interrupciones ... hell!

Table 241. 12C Interrupt requests

Figure 420. 12C interrupt mapping diagram
Event flag/Interrupt Interrupt enable
TCRj > B Interrupt event Event flag clearing method control bit
TC TCIE
Lo 1) | Receive buffer not empty RXNE Read 12C_RXDR register RXIE
=1, I2C event interrupt Transmit buffer interrupt status TXIS Write 12C_TXDR register TXIE
store—1_) Stop detection interrupt flag STOPF Write STOPCF=1 STOPIE
ADDR:D .
ADDRIE 12C global interrupt Write |2C7(:R2 with
acxe— E Transfer Complete Reload TCR NBYTES[7:0] # 0 TCIE
BERR Transfer complete TC Write START=1 or STOP=1
QOVR
méé‘b?% Address matched ADDR Write ADDRCF=1 ADDRIE
ALERT ERRIE 12C error interrupt
PECERR NACK reception NACKF Write NACKCF=1 NACKIE
Bus error BERR Write BERRCF=1
Arbitration loss ARLO Write ARLOCF=1
Overrun/Underrun OVR Write OVRCF=1
ERRIE
PEC error PECERR Write PECERRCF=1
Timeout/t| oy error TIMEOUT Write TIMEOUTCF=1
SMBus Alert ALERT Write ALERTCF=1

« Seria bueno informarse sobre el paradigma productor-consumidor

« ¢+Una asignatura de microkernels? ;En STR veis algo de eso?
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Figure 403. Master clock generation

* “Timming”

SCL master clock generation

SCL high level detected
SCLH counter starts

'

| tsync2 | SCLH
4—Ppd—Pi | SCLL

|
scL 7'ZL ! tsync1 T‘ »
E |
| i
|

SCL low level detected
SCLL counter starts

SCL released

SCL driven low

SCL master clock synchronization

SCL high level detected SCL high level detected SCL high level detected
SCLH counter starts SCLH counter starts SCLH counter starts

1\ /
! I
|

|
SCLL o SCLL ! |
) Ll +—p |
|. .l | ! . » '
SCL driven low by : SCL driven Io?v by
another device | another device
|

SCL low level detected
T SCLL counter starts
SCL low level detected
SCLL counter starts SCL released
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* “Timming” -> ejemplos de ayuda de St

:DISCH:
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Table 232. Examples of timing settings for f,cc .k = 8 MHz

Standard-mode (Sm) Fast-mode (Fm) Fast-mode Plus (Fm+)
Parameter
10 kHz 100 kHz 400 kHz 500 kHz
PRESC 1 1 0 0
SCLL 0xC7 0x13 0x9 0x6
tscLL 200x250 ns = 50 s 20x250 ns = 5.0 us 10x125 ns = 1250 ns 7x125 ns =875 ns
SCLH 0xC3 OxF 0x3 0x3
tscLH 196x250 ns = 49 us 16x250 ns = 4.0us 4x125ns = 500ns 4x125 ns = 500 ns
te (M ~100 ps@ ~10 ps@ ~2500 ns'®) ~2000 ns®)
SDADEL 0x2 0x2 0x1 0x0
tspAaDEL 2x250 ns = 500 ns 2x250 ns = 500 ns 1x125 ns = 125 ns 0 ns
SCLDEL 0x4 Ox4 0x3 0x1
tscLDEL 5x250 ns = 1250 ns 5x250 ns = 1250 ns 4x125 ns = 500 ns 2x125 ns = 250 ns
« Jolines ...

UNIVERSITAT
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Figure 410. Transfer sequence flowchart for 12C master receiver for N<255 bytes

Master reception

Master initialization

* |nicializacion. Lectura.

Figure 404. Master initialization flowchart ¢

NBYTES =N
Master
initialization

AUTOEND = 0 for RESTART; 1 for STOP
Configure slave address
Initial settings

Set 2C_CR2.START
Enable interrupts and/or DMA in 12C_CR1

e Read I12C_RXDR

NBYTES
received?

No
12C_ISR.RXNE
=17

Set 12C_CR2.START with
slave addess NBYTES ...
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] Una manera buena -Project;Overviaw x [ —

c @ @ filey///C:/STMicroelectronics/STM32Cub: e & | | Q Buscer vy meo @ =

de aprender es . _ _ -
STM32CubelL4 Firmware Examples for STM32L4 Series and

echar un vistazo a STM32L44 Series
IOS ej em p I 0S d el Copyright 2017 STMicroelectronics
firmware “Cube” Kys

.augmented

The STM32Cubel4 Firmware package comes with a rich set of examples running on STMicroelectronics boards, organized by board

[ ] Si n O eSté pa ra and provided with preconfigured projects for the main supported toolchains.

nuestra placa, e ——
puede estar para — n

Audic use PD use use STM3zZ sys:
Addons Library Device Library Host Library WPAN FATFS
O t ra Middleware

Drivers BSP Components.
Low Layer (LL)

STM32

|

S
T Stweirs T e T Stwors ]

STM32

Sl s | smwmr | smwsmo | smasat | smwsas ]
T [ srusaws |

(1) The set of middieware components depends on the STM32 Series.

The examples are classified depending on the STM32Cube level they apply to, and are named as follows:

« Examples uses only the HAL and BSP drivers (Middleware not used), having as objective to demonstrate the

« Veamos el archivo “html” con la explicacion de los ejemplos (dentro
de “projects”) (y copiar esto también al tema de ARM)

UNIVERSITAT Sistemas Embebidos
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« El mas sencillo parece “12C_TwoBoards_ComPolling”

o Read' I Ie K3 C\STMicroelectronics\STM32Cube\Repositon\STM32Cube_FW_L4_V1.14.0\Projects\ NUCLEQ-L476RG\ Examples\|2C112C_TwoBoards_ComPelling-kk\MDK-ARM\Project.uvprojx - pV — [m] *
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
BE=2" K- IR Y |4 = | 1 | = | B JEe @-le oo e|E-| A

« Licencia ... e | W KdEeo@

¥4 | STM32L476RG_NUCLED |

Project L= ] mainc | _] mainh ] readmetxt hiR

£t Project: Project e -
- D
Oxygen e 245 STMIZLATERG_NUCLED

page I2C_TwoBoards_ComPolling I2C Two Boards Communication Polling Example

[ Drivers/CMsIS

. 255 Doc [@verbatim
. S -
eccliones ... a - gfile  T20/12C_TwoBoards_Conolling/readne. txt
1 Drivers/BSP/STM32L40c_Nucleo * f@author MCD Application Team
15 Example/User * @ibrief Description of the I2C Two Boards Communication Polling example.

» Cambio “optimizacion® PR e :
] stm32oc e .

. C f ud f ” P30 Drivers/STM32Ldio HAL Driver * This software component is licensed by ST under BSD 3-Clause license,
On Iguro e IneS £ Example/MDK-ARM * the "License"; You may not use this file except in compliance with the
P * License. You may obtain a copy of the License at:

M STE R * opensource.org/licenses/BSD-3-Clause
A e B

@endverbatim

o No me gustan IOS main.h [@par Example Descripticn

How to handle I2C data buffer transmission/reception between two boards,

. ... vamos muchas i potiing ot

Board: NUCLEO-L476RG Rev C (embeds a STM32L476RGT6 dewvice)

de IaS COSGS que SCL Pin: PCA (CN7, pin3d)

SDA Pin: PCL (CN7, pin36)

eStéiS SUfriendO :E||Project @ 6ooks | (} Fundti.., [].T":mle < )

»
a..,

con el microproyecto N

compiling stm3214xx hal rcc.c...

* Copyright (c) 2017 STMicroelectronics. All rights reserved.
N

compiling stm3214xx hal uart.c...

(M u ndo real ) compiling stm3214xx hal i2c_ex.c...

assembling startup_stm321476xx.s...
linking...
Program Size: Code=6416 RO-data=496 RW-data=188& ZI-data=l12&8

. S d "STM32L476RE NUCLEG)STM32L476RE NUCLEO.axf" - 0 E (s}, 0 Warning(s).
e apren e mUCho Build Time Elapsed: 00:02:05 = e srasnets
.
de los ejemplos

ST-Link Debugger

. Buscad la documentacion de las funciones usadas

UNIVERSITAT Sistemas Embebidos
POLITECNICA

DE VALENCIA Bus 12C




Ejemplo con el AMS TSL2561 ["5[:

DE SISTEMES | COMPUTADORS

* jQuiero leer un punetero sensor yal

Voo 1 : i 6 SDA
ADDR SEL 2 } I } 5 INT
GND 3 } I 4 SCL

NOW [NEVER

IVERSITAT Sistemas Embebidos
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* Podéis comprar un moédulo para Arduino en Adafruit ... buscadlo

1 Z 3 I T 5 g
A A
"R
? ~ 7
ﬁ 4
[ @ ] =
: I CEH :
j* = =
g i e e
E S
e
o *adafrmt s
TSL2591_5U_REU-A |
6/21/2@14 11:3@:83 F'Hl Sheet: 1/1
Drauin g: >AUTHOR | Adatruit Industries
3 £} ] 5 i [

« Actividad
« ¢ Qué pines de ese médulo hay que usar?
* ¢ Qué direccion 12C tiene el médulo? 4 Es de 7 o de 10 bits?
* ¢ Qué velocidad 12C se puede emplear con el moédulo?
UNIVERSITAT Sistemas Embebidos e
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 Veamos si CubeMX nos ayuda ... directo con la Nucleo-L476RG

[ Mew Project from a Board X

Board Selector

Board Filter:

* @ E(}' O _arge Picture Docs & Resources m Datashest [ Buy

Part Number Search e * NUCLEO-LATERG
Q |NUCLEO.L475RG ~ STMicroelectronics NUCLEO-L476RG Board Support and
Examples
Vendor > Unit Price (US5): 14.0
Active
Type > Productis in mass production Mounted device: STM32L4TBRGTx
MCU/MPU Series > The STM32 Nucleo-64 boards provide an affordable
and flexible way for users to try out new concepis
Other ~ and build prototypes by choosing from the various
combinations of performance and power
Price =14.0 consumption features, provided by the STM32
[ microcontroller. For the compatible boards, the

external SMPS significantly reduces power
consumption in Run mode.

The Arduino™ Uno V3 connectivity support and the
ST morpho headers allow the easy expansion of the
functionality of the STM32 Nucleo open
development platform with a wide choice of
specialized shields.

The STM32 Nucleo-64 board does not require any
separate probe as it integrates the ST-LINK
debugger/programmer.

The STM32 Nucleo-64 board comes with the STM32
comprehensive free software libraries and examples
available with the STM32Cube MCU Package. o %,

Oscillator Freq. = 0 (MHz)
P
L

Peripheral v

@

[CHCHCN

Button 0 Features S \

= On-board ST-LINK/V2-1 ‘l|
# USB VBUS, ext. VIN, ext. 5V, ext +3.3V
= STMicroelectronics Morpho connector : (2 x

28)

Digital /'O 0 \x\\
Boards List: 1 item -\\
|- | overview | Potio | Type [uarketing st funt Price u..|ounted De._ | wcua._ kit Contents [ncuuded 1| \

LED 0 * ﬁl NUCLEO-L... Nucleobd  Active  14.0 STM32...

[CHC NN

[SHCHCHSHSH)
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Ejemplo con el AMS TSL2561 015G

m STM32CubeMX Untitled: STM32L476RGTx NUCLEQ-L476RG o X

szt @ File Window Help @ n oy ‘}'\' ST

. .
Pito, pito -> |2C1

CubeMX ] "= w
Untitled - Pinout & Configuration GENERATE CODE

Pinout & Configuration Clock Configuration Project Manager Tools t d d d
Additional Software ~ Pinout a n a r O e

Q : i Pinoutview % Systsm visw

'+ GPIO no-pull (el

System... >

g sensor ya las lleva)

Timers >

STM32L476RGTx - NUCLEO-LATERG

Connect... »

= T * jAnda! genera todo el

Security >
Computi...>

B1 (Blue PusnBution] [Zel ]
Middlew... > RCC_0SC32_ N [gellis TS

cosas raras

RCC_OSC_IN

RCC_OSC_OUT

* Project manager
... lo vemos

STM32L476RGTx
LQFP64

USART_Tx

mD%mr\w ffff
il || © = < || ©
SOl S| ol el el &
. —
3 3
5 =
@x n
& o
B 5

o

a

g
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DE SISTEMES | COMPUTADORS

 Aver qué ha hecho el CubeMX ... anda, lo tipico de las HAL
* No he querido meter descripcion HAL [2C en este tema ni futuros

190 /* T12C1 init function */

191 static void MX I2C1 Init(void)
1926/{
193
194 hi2cl.Instance = I2C1;

195 hi2cl.Init.Timing = 0x10909CEC;

196 hi2cl.Init.OwnAddressl = 0;

197 hi2cl.Init.AddressingMode = I2C ADDRESSINGMODE 7BIT;
198 hi2cl.Init.DualAddressMode = I2C DUALADDRESS DISABLE;
199 hi2cl.Init.OwnAddress2 = 0;

200 hi2cl.Init.OwnAddress2Masks = I2C OA2 NOMASK;

201 hi2cl.Init.GeneralCallMode = I2C GENERALCALL DISABLE;
202 hi2cl.Init.NoStretchMode = I2C NOSTRETCH DISABLE;

203 if (HAL I2C Init(&hiZcl) != HAL OK)
2040 |

205 ~Error Handler( FILE , LINE );
206 }

207 ¢

208 = /**Configure Analogue filter

209 ¢ */

210 if (HAL_I2CEX_C0nfigAnalogFilter (&hi2cl, I2C ANALOGFILTER ENABLE) != HAL OK)
211 {

212 ~Error Handler( FILE , LINE );
213 }

~a A
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 Montamos el modulo ...
* Vin a 3V3 (CN7 pin 16), GND a GND (CN7 pin 20)
« SCL a PB6 (CN10 pin 17), SDA a PB7 (CN7 pin 21)

W » & s = s » « = & & e v = s =2 we

X3

\TSL2561@®
b8yl T

(0 o) fo ™
i B /o
yw.st.com/stm32nucleo Q .

,
3 EE8nn
~ .ca2fF
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* Primera prueba ejemplo

#define I2C ADDRESS 0x39
#define RXBUFFERSIZE 2

static I2C HandleTypeDef hi2cl;
static uint8 t aRxBuffer [RXBUFFERSIZE];

while (1)
{
HAL Delay(1000);

if (HAL I2C Master Receive(&hi2cl, ((uintle t)I2C ADDRESS)<<I,

(uint8 t *)aRxBuffer, RXBUFFERSIZE, 10000) != HAL OK)
{
if (HAL I2C GetError(&hi2cl) != HAL I2C ERROR AF)
{
while (1) ;
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* Preguntas suponiendo que estais en el nivel 2
e Cbmo sé que funciona?
¢ Qué cambio para que no me engane?

* ¢ Y como veo lo que estoy recibiendo?
 Realmente ¢qué leo y escribo?

« ->volver al origen -> datasheet TSL2561 -> ; ahora se entiende la idea?
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(Cajon de sastre) )| SGH:
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