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Interfacing to Embedded Systems
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Interfacing to Embedded Systems
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Embedded System Interfacing

e RS-232 Serial Communications

TxD

TX status/control/clock
RxD

RX status/control/clock

Data rate = 75*2N

Master Clock = ~10 MHz
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Embedded System Interfacing

e RS-232 Serial Communications

Data XD
TX status/control/clock
TX status
RxD
RX Status RX status/control/clock
~ — % Master Clock Data rate = 75*2N

Master Clock = ~10 MHz

asynchronouss_\ / X X X X X X X /<—>\ [ X X::

communication
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Embedded System Interfacing

e RS-232 Serial Communications

Data |

TxD

TX status

: TX status/control/clock

RxD

RX Status

I RX status/control/clock

Master Clock = ~10 MHz

asynchronous
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Embedded System Interfacing

e RS-232 Serial Communications

Data XD
TX status/control/clock
TX status
RxD
RX Status RX status/control/clock
~ — % Master Clock Data rate = 75*2N

Master Clock = ~10 MHz
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Embedded System Interfacing

e RS-232 Serial Communications

Data XD
TX status/control/clock
TX status
RxD
RX Status RX status/control/clock
~ — % Master Clock Data rate = 75*2N

Master Clock = ~10 MHz
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Embedded System Interfacing

e RS-232 Serial Communications

TxD

RxD
Sig GND

DTE DCE
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Embedded System Interfacing

e RS-232 Serial Communications

TxD

>
RxD
Sig GND
Frame GND

RTS > Request To Send
CTS Clear To Send
DTR > Data Terminal Ready
DSR Data Set Ready
DCD Data Carrier Detect

RI Ring Indication

DTE DCE
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Embedded System Interfacing

e RS-232 Serial Communications

Distance < 50 m

b > Data rate < 50 kb/s

TxD

>
RxD
Sig GND
Frame GND

RTS > Request To Send
CTS Clear To Send
DTR > Data Terminal Ready
DSR Data Set Ready
DCD Data Carrier Detect

RI Ring Indication

DTE DCE
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Embedded Systems Interfacing

 SPI — Serial Peripheral Interface

MOSI

MISO

SCLK

/O

GND GND
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Embedded Systems Interfacing

 SPI — Serial Peripheral Interface

synchronous
communications

GND GND
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Embedded Systems Interfacing

 SPI — Serial Peripheral Interface

A/Master Out Slave In ----- Slave In
MOSI SI;/
MISO SO
SCLK CLK>
/O CS’>
GND GND
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Embedded Systems Interfacing

 SPI — Serial Peripheral Interface

MOSI Sl

SCLK CLK>

MISO SO
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Embedded Systems Interfacing

 SPI — Serial Peripheral Interface

MOSI SI> SO Sl SO Si SO
SCLK
/O
GND GND GND GND
Extension to multiple peripherals: _ :
. Real Time Clocks (i td * Interface speed limited by device technology
eal Time Clocks (time of day) Mb/s, compared to kb/s for RS-232

» Sensors (e.g. potentiometers)
* FLASH memory
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Embedded Systems Interfacing

 SPI timing (Clock low, Clock phase 0)

sPicycle [T 2 8 [ s e [y ] 8
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SCL
SDA
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Embedded Systems Interfacing

12C — Inter Integrated Circuit

VCC
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Embedded Systems Interfacing

e |2C — Inter Integrated Circuit

VCC

e
o

SDA \

SCL
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Embedded Systems Interfacing

e |2C — Inter Integrated Circuit

VCC

SCL I I l I T I Serial Clock

SDA Serial Data
SDA | 3 I G —
o 5 i g a
! ! % ! 0 !
L & | ] i
set ) ] \ g \
<4+“—r

Data can change
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Embedded Systems Interfacing

e |°C — Inter Integrated Circuit — Multi-master bus

VCC

SDA

Serial Data

Writing 1 Writing O
SDA1 ! l ‘ *
SCL1 \ / \ \
SDA2 Writing O . Writing 1 |
SCL2 \ / \ / \
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Embedded Systems Interfacing

e |°C — Inter Integrated Circuit — Multi-master bus

VCC

SDA

Serial Data

Writing 1 Writing O
SDA1 S l ‘ *
SCL1 \ / \ \
SDA2 Writing O . Writing 1 |
SCL2 \ / \ / \

» Device writing “1” passively allows pullup resistors to pull bus to “1”
 Device writing “0” actively sets bus to “0”
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Embedded Systems Interfacing

e |°C — Inter Integrated Circuit — Multi-master bus

VCC

SDA

Serial Data
Writing 1 Writing O
SDA1 S l ‘ *
SCL1 \ / \ \
SDA2 Writing O . Writing 1 |
SCL2 \ / \ / \

» Device writing “1” passively allows pullup resistors to pull bus to “1”
 Device writing “0” actively sets bus to “0”

» Device that writes “1” but hears “0” aborts transmission and tries later
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