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ABSTRACT

In this contribution, we designed a serial port interface (SPI) suitable for embedded systems, especially for
Bluetooth baseband. Proposed architecture is compatible for the APB bus in AMBA bus architecture. The
8-bit design of the SPI module is in charge of transferring the data and the instructions between the
external devices and the coprocessors. We adopted the cyclic redundancy check method for the error
correction. Also, we provided the interface for multimedia cards. The designed SPI module was automatically
synthesized, placed, and routed. Implementation was performed through the Altera FPGA and well operated
at 25MHz clock frequency.
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Bluetooth baseband block diagram
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Fig. 2. Signal description between Baseband and

SPI
Name Type Description
MOSI 0] Host to card data signal
MISO | Card to host data signal
SPICLK O Host to card clock signal
CS O Host to card chip select signal
SPI9} R ZAA T FAE fsfiAe Al

A 2EE Fo H]X]iﬁoﬂ AAE W& F=o o
g} st=9olrt FAslE Wae® A", SPI
A ej7]ell= SPI Alo] #| A 2H, e Bl A 2H, o
32 93 712E, SHIE TX Hlo|E WH, SHE
RX HlolE HH, H2E #A2H, 283 GPIO%

— 904 —



EFF T = ARl A8 7hed 3 EE QlEsHo) A

o #A FHE Y3 A EE AHEE YA AEHE 2 9} ZE don't care, high-impedanceE Z+Zb ek
S|
=

= Jshdar, 2z @A =Ee] o]F3 Holy Wit
%. 7] %%}\-% E 20“ E_?_]]:]_. Host command fo card respense: card is ready
CS‘H‘HL‘L‘L| |L‘L‘H‘H‘H|
Nes—
MOS\‘H‘H H‘H‘H|H 6 Bytes Command H|H‘H‘H H‘ """"""""""" |H‘H|H‘H‘X‘X‘X|
— +Ner—s
~E 2 SPI A HX2H 29 wso T e R [ R [ [f] rewowe  [Wr A7 ]7]
Fig. 2. SPI control registers summary
Name Width RIW Default Host command to card response: card is busy
CSMH L|L‘L‘ ‘L|L‘L|L‘H‘H‘H|
SPICR 8  RW 0x20 L
SPISR 8 R 0x00 wos [ [ [] s svescommand [[W[[[a] = [[W[A[#[x[x[¥]
XCHCOUNTER 10 RW  0x00 e
M\SO‘Z‘Z‘Z|H‘H‘H|H‘ |H H‘H|H‘H ResDcnse| Busy ‘ . ‘ Busy |H‘H‘Z‘Z|
Txdatabuffer 8 W 0x00
Rxdatabuffer 8 R 0x00 Card response to host command
Testregister1 8 0x00 o [ [ [ ]n]
Testregister2 8 0x00 MOS\‘H‘ HM H‘H|H‘ sr— ‘H‘H‘H H‘G Bytes Cnmmar\d‘ H‘ H | H ‘ H |x ‘x |x|
ResetReg 8 RW  0x00 bl
M\SO‘H‘H‘H‘H‘H| Response ‘H H‘H‘H‘H ‘H‘H|H‘H|H‘Z|Z|
TIC 8 RW  0x00
SPI_ON 1 RW  0x01
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Fig. 2. SPI command-response timing diagram
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Fig. 3. SPI data read timing diagram
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Fig. 4. SPI data write timing diagram
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