
PIO
(Parallel Input/Output Controller)

NPCS0

MCK 
(Peripheral 

Master Clock)

NPCS1 NPCS2 NPCS2 CLK MOSI MISO

4x SCBR (Div. 0-255) in CS Register 
(SPI_CSR0-3)
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SPI_RDR/
SPI_TDR

(Receive/ Transmit 
Data Register)

SPI_SR
(Status Register)

SPI_MR
(Mode Register)

SPI_CR
(Control Register)

SPI_IER/ IDR/ IMR
(Interrupt Enable/

Disable/ Mask Register)

Using SPI:

1. Program PIO controller to assign SPI 
pins to their peripheral functions

2. Configure PMC to enable the
SPI-Clock

3.1. Make sure the SPI_PCS (Chip Select) 
field of the SPI_MR (Mode) Register is set 

correctly

3.2. Make sure the SCBR (Baud Rate) field 
of the SPI_CSRx Register is set correctly, 

same for CPOL (Clock Polarity) and 
NCPHA (Clock Phase) which depend on 

the connected hardware...

PMC
(Power Management Controller)

PCK
(Processor 

Clock)

UDPCK
(UDP Clock)

PCKx 
Pins

(Pin Clocks)
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3.1

3.2



Power Management Peripheral Clock ENABLE Register (32 Bit) Write onlyPMC_PCER0x0010

--PID2
PID3

PID4
PID5

PID6
PID7

PID8
PID9

PID10
PID11

PID12
PID13

PID14
PID15

PID16
PID17

PID18
PID19
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PID22
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PID24
PID25

PID26
PID27

PID28
PID29

PID30
PID31

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

1 = Enables Peripheral Clock

Power Management Peripheral Clock DISABLE Register (32 Bit) Write onlyPMC_PCDR0x0014

--PID2
PID3

PID4
PID5

PID6
PID7

PID8
PID9

PID10
PID11

PID12
PID13

PID14
PID15

PID16
PID17

PID18
PID19

PID20
PID21

PID22
PID23

PID24
PID25

PID26
PID27

PID28
PID29

PID30
PID31

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Power Management Peripheral Clock STATUS Register (32 Bit) Read onlyPMC_PCSR0x0018

--PID2
PID3

PID4
PID5

PID6
PID7

PID8
PID9

PID10
PID11

PID12
PID13

PID14
PID15

PID16
PID17

PID18
PID19

PID20
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PID29

PID30
PID31

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TWI

Parallel I/O Controller B

Peripheral 
Mnemonic

CAN

8

14

US0

PIOA

TC0

Peripheral Name

System Controller

10

0

Timer/ Counter 0

SSC

UDP

4

12

USART 0

Peripheral ID

2

PWMC

5

TC2

Pulse Width Modulation Controller

Serial Peripheral Interface 1
Serial Peripheral Interface 0

15

Parallel I/O Controller A

USB Device Port

9

1

Two-wire Interface

SYSC

SPI0

CAN Controller

11

Syncronous Serial Controller
USART 1

13

US1

SPI1

7

Timer/ Counter 1

6

AIC Advanced Interrupt Controller

Timer/ Counter 2
TC1

PIOB3

Reserved

Peripheral 
Mnemonic

AIC

24

30

Reserved

PIOA

Reserved

Peripheral Name

Analog-to Digital Converter

26

16

Reserved

Reserved

20

28

Peripheral ID

18

Reserved

21

AIC
31

Parallel I/O Controller A

25

17 ADC

Reserved

Advanced Interrupt Controller

27

29

Reserved

Reserved

23
22

EMAC Ethernet MAC

Advanced Interrupt Controller
Reserved

Reserved19

Back



SPI Control Register (32 Bit) Write onlySPI_CR0x0000

SPIEN
SPIDIS-----

SWRST
----------------

LASTXFER
-------

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SPI Mode Register (32 Bit) Read/ WriteSPI_MR0x0004

MSTR
PS

PCSDEC
-

MODFDIS
--LLB------------

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCSDLYBCS
Delay betw. Chip Selects Perip. CS

(fixed PS= 0)

SPI Receive Data Register (32 Bit) Read onlySPI_RDR0x0008

------------

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RD
Receicve Data (unused bits read zero)

PCS
Perip. CS
(Master Mode)

SPI Transmit Data Register (32 Bit) Write onlySPI_TDR0x000C

----
LASTXFER
-------

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TD
Transmit Data (unused bits read zero)

PCS
Perip. CS
(var. CS PS=1)

SPI Status Register (32 Bit) Read onlySPI_SR0x0010

RDRF
TDRE

MODF
OVRES

ENDRX
ENDTX

RXBUFF

TXBUFE
NSSR

TXEMPTY
------

SPIENS
---------------

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

LASTXFER = Data written in TD
 has been transferred 

SWRST = SPI Software
Reset

SPIDIS = SPI Disable SPIEN = SPI Enable

PCS = Peripheral Chip Select
(only used if Fixed Periph. Select is active (PS=0) 

LLB = Local Loopback
Enable (for debugging)

MODFDIS = Mode Fault
Detection

PCSDEC = Chip Select
Decode (0=Direct/ 1=Decoder)

PS = Peripheral
Select(0=Fixed/ 1=Variable)

MSTR = 0=Slave/
1=Master

PCS = Master only, these bits
indicate values of CS-Lines (Read only) 

LASTXFER = 1= after Last Transfer 
CS = high (only used if PS=1) 

PCS =  Peripheral Select  (only used if PS = 1) IF PCSDEC = 0: 1110 = NPCS0, 1101 = NPCS1 set low etc. ELSE (PCSDEC=1)   

RDRF = Receive 
Data Register Full

TDRE = Transmit 
Data Register Empty

MODF = Mode 
Fault Error

OVRES = Overrun
Error Status (SPI_RDR)

ENDRX = End of 
RX Buffer

ENDRX = End of 
TX Buffer

RXBUFF = RX 
Buffer Full

TXBUFE = TX
Buffer Empty

NSSR = NSS 
Rising

TXEMPTY = SPI_TDR 
and internal shifter empty

SPIENS = SPI 
Enabled



SPI Interrupt Enable Register (32 Bit) Write onlySPI_IER0x0014

RDRF
TDRE

MODF
OVRES

ENDRX
ENDTX

RXBUFF

TXBUFE
NSSR

TXEMPTY
----------------------

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SPI Interrupt Disable Register (32 Bit) Write onlySPI_IDR0x0018

RDRF
TDRE

MODF
OVRES

ENDRX
ENDTX

RXBUFF

TXBUFE
NSSR

TXEMPTY
----------------------

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SPI Interrupt Mask Register (32 Bit) Read onlySPI_IMR0x001C

RDRF
TDRE

MODF
OVRES

ENDRX
ENDTX

RXBUFF

TXBUFE
NSSR

TXEMPTY
----------------------

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RDRF = Receive 
Data Register Full

TDRE = Transmit 
Data Register Empty

MODF = Mode 
Fault Error

OVRES = Overrun
Error Status (SPI_RDR)

ENDRX = End of 
RX Buffer

ENDRX = End of 
TX Buffer

RXBUFF = RX 
Buffer Full

TXBUFE = TX
Buffer Empty

NSSR = NSS 
Rising

0 = The corrosponding interrupt is not enabled
1 = The corrosponding interrupt is enabled

Back



SPI Chip Select Register 0 (32 Bit) Read/ WriteSPI_CSR00x0030

CPOL
NCPHA-

CSSAT

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BITS
Bits Per 
Transfer

SCBR
Serial Clock Baud Rate

DLYBS
Delay Before SPCK

DLYBCT
Delay Between 

Consecutive Transfers

SPI Chip Select Register 1 (32 Bit) Read/ WriteSPI_CSR10x0034

CPOL
NCPHA-

CSSAT

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BITS
Bits Per 
Transfer

SCBR
Serial Clock Baud Rate

DLYBS
Delay Before SPCK

DLYBCT
Delay Between 

Consecutive Transfers

SPI Chip Select Register 2 (32 Bit) Read/ WriteSPI_CSR20x0038

CPOL
NCPHA-

CSSAT

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BITS
Bits Per 
Transfer

SCBR
Serial Clock Baud Rate

DLYBS
Delay Before SPCK

DLYBCT
Delay Between 

Consecutive Transfers

SPI Chip Select Register 3 (32 Bit) Read/ WriteSPI_CSR30x003C

CPOL
NCPHA-

CSSAT

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BITS
Bits Per 
Transfer

SCBR
Serial Clock Baud Rate

DLYBS
Delay Before SPCK

DLYBCT
Delay Between 

Consecutive Transfers

CPOL = Clock Polarity
NCPHA = Clock Phase

CSSAT = Chip Select
Active After Transfer

0 = Rises after Transf.
1 = Stays Low after Transf.

BITS Per Transfer
0000 = 8 Bits
0001 = 9 Bits 

0010 = 10 Bits
0011 = 11 Bits
0100 = 12 Bits
0101 = 13 Bits
0110 = 14 Bits
0111 = 15 Bits
1000 = 13 Bits

SCBR (1-255)

SPCK = MCK / 
SCBR

DLYBS (0-255)

Delay = DLYBS /
MCK

If DLBS == 0
Delay = SPCK/2

DLYBS (0-255)

Delay = 32*DLYBCT /
MCK

If DLBS == 0
Delay = SPCK/2Back



PIO Enable Register (32 Bit for 32 IO's)PIO_PER
PIO_PDR PIO Disable Register (32 Bit for 32 IO's)

0x0000
0x0004

Output Enable Register (32 Bit for 32 IO's)PIO_OER
PIO_ODR Output Disable Register (32 Bit for 32 IO's)

0x0010
0x0014

Glitch Input Filter Enable Register (32 Bit for 32 IO's)PIO_IFER
PIO_IFDR Glitch Input Filter Disable Register (32 Bit for 32 IO's)

0x0020
0x0024

Set Output Data Register (32 Bit for 32 IO's)PIO_SODR
PIO_CODR Clear Output Data Register (32 Bit for 32 IO's)

0x0030
0x0034

Interrupt Enable Register (32 Bit for 32 IO's)PIO_IER
PIO_IDR Interrupt Disable Register (32 Bit for 32 IO's)

0x0040
0x0044

Multi Driver (Open Drain) Enable Register (32 Bit for 32 IO's)PIO_MDER
PIO_MDDR Multi Driver (Open Drain) Disable Register (32 Bit for 32 IO's)

0x0050
0x0054

Pull-up Disable Register (32 Bit for 32 IO's)PIO_PUDR
PIO_PUER Pull-up Enable Register (32 Bit for 32 IO's)

0x0060
0x0064

Peripheral A Select Register (32 Bit for 32 IO's)PIO_ASR
PIO_BSR Peripheral B Select Register  (32 Bit for 32 IO's)

0x0070
0x0074

Output Write Enable Register (32 Bit for 32 IO's)PIO_OWER
PIO_OWDR Output Write Disable Register (32 Bit for 32 IO's)

0x00A0
0x00A4

IO31 IO0IO30 IO29 IO1IO2...
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