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The SN800O is a certified 2.4 GHz IEEE 802.11b/g/n Wi-Fi module of Murata based on the Broadcom
BCM43362 chipset. It is designed to fit indoor and outdoor sensor and control applications. The
SN8000 integrates a Wi-Fi IC, RF front end, temperature compensated crystal (TCXO) and an on-
board antenna.

The implementation of the wireless communication module SN8000 was realized using the
documentation of BCM43362 chipset.

1. SPI Protocol

The SPI protocol supports both 16-bit and 32-bit word operation. Byte endianess is supported in both
modes. Figure 1 and Figure 2 show the basic write and write/read commands.

Write Protocol
Command Data Data

a2 bit Din | C3 C2 C1 Co H D3 D2 D1 DO H D7 D& D5 D4 |
Little Endian

Doul| 0000 0000 H 0000 0000 H 0000 0000 |
16 bit Din |C1 CO HCS c2 HD1 DUHDSD? HDﬁD-t HD?DE-|
Little Endian

Dout| 0000 H 0000 H 0000 H Dooo H 0ooo H 0000 |
32 bit Din ChO CiC2C3 H Do D1 D2 D3 H D4 D5 D& D7 |
Big Endian

Dot 0000 0000 || 0000 0000 || 0000 0000 |
16 bt Din |E:G c1 || c2 c3 ||Dﬂ D1 ||D2 D3 ||Dd DS ||DE D7 |
Big Endian

Dout | 0000 H 0000 H 0000 H 0000 H 0000 H 0000 |

Figure 1: gSPI Write protocol

Read Protocol

Command Data Data
Din c3cz2cC1Co l XXXX XXXX H XXXK XXXX J
32 it Fooed
Little Endian Delay
Dout 0000 0000 l D3 D2 D1 DO I D7 D6 D5 D4 J

Din |C1 CO ||C3 c2 | ' | XXXX || XXXX ” XXX || XXXX |
16 bit
Little Endian

Dout | 0000 | 0000 D1DO||D3DQHDSDA||O7DG|
22 bit Din cociczcCs ‘ | XXXX XXXK ” XHXK XXX l
Big Endian

Dout 0000 0000 l l D0 D1 D2 D3 ” D4 D5 D6 D7 J
16 bit Din |CO C1 ||C2 c3 l Lxxxx “ XXX “ XXXX H XXXX ]
Big Endian

Dout | 0000 || 0000 ‘ |DOD‘I ID2 03”D4 DJI DGD?‘

Figure 2: gSPI read protocol
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2. Boot-Up Sequence

After power-up, the gSPI host needs to wait 50 ms for the device to be out of reset. For this, the host
needs to poll with a read command to FO addr 0x14. Address 0x14 contains a predefined bit pattern of
32 bits and is only available in reading.

After the reset setting, it is necessary to wait at least 3 ms before starting to send the reading frame.
The default module is in 16 bit and little Indian. If we can read the pattern, then the SPI works.

we can see this boot-up sequence in the figure below:
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PLL registers is possible.
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Host polls FO [address 0x14) until it reads
a predefined pattern,
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maximum time for After 8 ms, the host
reference dock availability. programs the PLL registers to
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WL_IROQ Chip-active interrupt is asserted after the PLL locks
HMost downloads
cade.

1
This wait time is programmable in sleep clock increments from 1 to 255 {30 ws to B ms)

Figure 3: WLAN boot-up sequence

3. Command Structure

The gSPI command structure is 32 bits. We can show the bit positions and definitions in Figure 4.
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BCM_SPID Command Structure

31 30 29 28 2T 11 10 0

C|A|Fi|FD Address — 17 bis Packet length - 11bits *

'-—...,.—j “11Thi) = 204E byles

I—r Function Mo: 00 — Func O All 5P| specific registers
01 — Func 1: Registers and meories belonging to other blocks in the chip (84 bytes max)
10— Func 2: DMA channel 1. WLAN packets up to 2048 bytes.
11 — Func 3: DMA channel 2 (optional). Packets up 1o 2048 byles.

Access 1 0— Fixed address
1 — Incremental address

S Commiand = 0 — Roead
1 —Write

Figure 4: Command structure

The following function was developed to read the pattern OXFEEDBEAD at address 0x14 to check the
operation of the SPI:

SME@RR_read_pattern() //Read Pattern in 16 BITS LSE (Default)

{

PORTE.Pn.BIT.Pnl3 = @;

data=Pekoe_RSPI1_receivel6{@xAB0@); //Read command: begin at @x@814 to @x@@17 for Test Pattern
data=Pekoe_RSPI1_receivel6{@x480@); //incremental option
PORTE.Pn.BIT.Pnl13 = 1;

for(j=0;j=48;j++){__asm__("nop"};}

PORTE.Pn.BIT.Pnl3 = @;

datal=Pekoe_RSPI1_receivel6(@xFFFF); //Read 32 bits (Test Pattern)
data2=Pekoe_RSPI1_receivel6s (@xFFFF);

PORTE.Pn.BIT.Pnl3 = 1;

for(j=0;j=44008; j++){__asm__{"nop");} //wait

}

A new function has been developed to write a pattern OXAABBCCDD in a register and to read the
pattern written to validate the SPI communication:

SNBBRR_wirte_pattern() /s/Write Pattern in 16 BITS LSBE (Default)
{
S WRITE
PORTE.Pn.BIT.Pnl3 = &;
data=Pekoe_RSPI1_receivel6(@xC@8@); //Write command: begin at @x@818 to @x@01B for Test Pattern
data=Pekoe_RSPI1 receivelf(@xC@8a); //incremental option
datal=Pekoe_RSPI1_receivel6(@xBBAA); //Write 32 bits (Test Pattern)
data2=Pekoe_RSPI1_receivel6|{@xDDCC);
PORTE.Pn.BIT.Pnl3 = 1;
for{j=08;j=44808;j++){__asm_ ("nop");} //wait

fREAD

PORTE.Pn.BIT.Pnl3 = &;

data=Pekoe_RSPI1_receivelb(@xC@@a); //Read command: begin at @x@@18 to @x@@1B for Test Pattern
data=Pekoe_RSPI1_receivel6(@x4080); //incremental option
PORTE.Pn.BIT.Pnl3 = 1;

for{j=0;j<4@;j++){__asm__("nop");}

PORTE.Pn.BIT.Pnl3 = &;

data3=Pekoe_RSPI1_receivel6{@xFFFF); //Read 32 bits (Test Pattern)
datad=Pekoe_RSPI1_receivel6|{@xFFFF);

PORTE.Pn.BIT.Pnl13 = 1;

for(j=0;j<44008;j++){__asm__("nop");} //wait
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it is easier to put the module in 32-bit word to write frames. For doing that, we must set the
configuration register. This register especially once our SPI communication is functional to completely
awaken our module. Thus, there must be a bit 7 to the value 1 to wake up the module and start the
oscillator and PLL that it needs to exchange data.

Once the module is awakened, the lowest level game is over. You must then use the Broadcom stack
for exchanging data with the Wi-Fi module.

4. WICED Wi-Fi SDK Broadcom

WICED Wireless Internet Connectivity for Embedded Devices is for a high-level wrapper for creating
embedded network applications using Broadcom chips. It is an optimized library that contains all the
necessary wireless drivers to operate with the chips. In our case, we use a Broadcom 43362 chip.

So it is essential to use Broadcom Wiced SDK Wi-Fi to use the advanced functions of Wi-Fi module. For
adding the Wi-Fi module to the library, it is necessary to add files to the library.

First, there is a Platform folder that contains all the source files and header of available
microcontrollers. We must therefore add the files needed for the operation of RZA1L.

The RZA1L has a Cortex A9, we add a folder called ARM_CA9 that allows to operate the Cortex A9.
Then we add in the MCU subfolder the RZA1L with many source files and headers needed for the
operation of the microcontroller. We will talk about the important file you must name wwd_SPl.c. This
is a file that defines the SPI functions that WICED library will use to send frames to the module. It is in
this file that we must adapt our SPI functions (low level) that we developed previously.

In this file, you will found the initialization function that will adapt the SPI of the microcontroller to
function with the Wi-Fi module:

wwd_result t host_platform bus init{ woid )

1
host_rtos_init_semaphore(fspi transfer_finished_semaphore);
* Setup SPI */
PORT3.Pn.BIT.Pnl5 = @; // PMOD C5
Pekoe_Init SPI();
host_rtos_delay milliseconds( (uint32 t)} 1 }; //wailt power up
PORT3.Pn.BIT.PnlS = 1; // PMOD C5
host_rtos_delay milliseconds{ (uint32 t) 3 ); //wait internal POR //<3ms
return WICED SUCCESS;
b

And the most important function to test is the host_platform_spi_transfer function that will use the
low level routines SPI previously developed with RZA1L to send frames to the module:
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wwd_result_t host_platform_spi_transfer( wwd_bus_transfer_direction_t direction, uints_t* buffer, uintlé_t buffer_length )

{

wiced_result_t result = WWD_SUCCESS;
uintd_t trans_data = @u;

int kj

long j=@;
platform_mcu_powersave_disable();

PORTG.Pn.BIT.Pnl3 = @; //C5
for(k=0;k<buffer_length;k++)

if(direction==8U5_READ)

*buffer=Pekoe_RSPI1_receive8(*buffer);

buffer++;
b
else
Pekoe_RSPI1_receive8(*buffer);
buffer++;
b

3

for(j=0;j<4808;j++){__asm_ ("nop");} //wait
for(j=0;j<480e; j++){__asm_ ("nop");}
PORT&.Pn.BIT.Pnl3 = 1; //C5
platform_mcu_powersave_enable( );

return result;

Once the RZA1L is integrated with Wiced, we must use a function (the wwd_management_wifi_on ()
in our case) which will call more functions for SPI. All functions used are available in the documentation
section of the project.




