
  Apr. 2013 

WireLess 
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See also here: http://www.emcu.it/Wireless/Wireless.html  
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http://www.emcu.it/WiFi/WiFi.html  
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Drivers for an Explosive WiFi Growth 

Momentum of Wi-Fi technology 

• 10% of the world’s population uses Wi-Fi 

• Double-digit growth year over year 

• Ubiquitous in home, enterprise, industry, 

education and government environments 

 

 Prevalence of Wi-Fi based products 

• Home market deployment, installed in 

200M homes Worldwide 

• Consumer electronic deployment, 100% in 

Smart Phones, major growth 

• PC deployment, ~80% laptops, 100% 

tablets 

 

 Characteristics of the technology 

• Easy path to the internet (TCP/IP based) 

• Secured for machine-to-machine 

• Flexible over multiple applications  

http://www.emcu.it/index.html
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SPWF01Sx Modules 
Features 

 
• Radio. 2.4 GHz IEEE 802.11b/g/n 

• Micro.  STM32 ARM Cortex-M3 

• Memory. 64KB RAM, 1.5 MB Flash 

• Size (mm). 26.92 x 15.24 x 2.35  

• Interfaces. 

• Serial (UART, I2C, SPI) 

• 16 GPIOs 

• JTAG  

• XTAL. Integrated 32kHz to support low power 

modes 

• Side pads SMD 

• Temperature. Industrial temperature range 

• Antenna Options. Integrated Antenna/U.fl. 

Connector 

• Certifications: 

• FCC, IC and CE certified 

• ROHS Compliant 

• Software. Multiple Stacks Available 

• Full Stack 

• AT 

• SDK 

Part Number Antenna Options SW Library 

SPWF01SA.11 Chip Antenna Full Stack (AT) 

SPWF01SC.11 U.FL Full Stack (AT) 

802.11  

b/g/n 

UART/SPI 

/I2C/GPIO 

Serial To WiFi Module 

http://www.emcu.it/index.html
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AT Full Stack 

MAC+PHY 

TCP/IP 

Host 
(STM32/STM8) 

UART/ 

WEB Server/ 

HTTP Client 

ST Supplied 

Customer code 

End Product 

SetUp/Custom  

App  

A
T

 C
o

m
am

n
d

 L
ay

er
 

Application Layer 

SPWF01Sx.11 

Mass Market   

@ Q2 2013 

Can be very 

small!! 

Enable the use of the module as a Network Coprocessor 

http://www.emcu.it/index.html
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MAC+PHY 

TCP/IP 

WEB Server/ 

HTTP Client 

ST Supplied 

Customer code 

End Product 

SetUp/Custom  

App/Web Pages  
Application Layer 

SPWF01Sx.2x 

Beta  Version  

AVAILABLE  

@ Q4 2013 

Enable the module to host  the whole target application 

STM WiFI (SPWF01Sx) SDK Full Stack – Q4/13 

http://www.emcu.it/index.html
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AT Full Stack Features 

• Rich AT command set for RS-232 

• Standards-compliant 802.11b/g/n operation 

• IBSS and  BSS Station operation modes 

• Advanced Power Saving Modes 

• Wireless security (WEP, WPA/WPA2-PSK) 

• Full IPv4 stack + TCP + UDP (including 

DHCP client and DNS Client)  

• Field update via WiFi and RS-232 

• Rich  AT command set for RS-232 control 

• TCP/UDP Sockets API 

• Built-in application utilities: 

• web server 

• http client (http get) (pull data mode) 

• “http post via get” (push data mode) 

 

RTOS 

Peripheral 

Drivers 

Debug 

Power Mgt 

Timers 

Profile 

Watchdog 

Nvdata WiFi Stack 

Connection 

Security 

Upper MAC 

Device Drivers 

Packet if Control if 

Dns+dhcp

+tcp/ip 

AT Commands 

http://www.emcu.it/index.html
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AT Full Stack Command Interface 

Utilities Notes 

AT-style commands Multiple Categories: i.e. Utilities, Configuration, Network, GPIO, Files 

Management 

Configuration Variables  Multiple SetUp categories: i.e security, network, applications. 

Status Variables Radio, channels … 

Asynchronous Indications Radio/Protocol/Status Indication Run-Time Messages that are 

echoed on the serial port 

Host 
(STM32/STM8) 

SPI/ 
UART/ 

AT  commands  

Conf. Variables  

Status Variables  

Asynchronous Indications  

http://www.emcu.it/index.html
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Key Messages 

• Serial To WiFi 802.11b/g/n OEM Module  

• Plug&Play Solution 

• Very Small Form Size Factor 

• FCC/IC/CE certified 

• Multiple Antenna Options 

• Low Power Use Modes Available 

• Industrial Operating Temperature Range 

• Infrastructure Mode 

• AhHoc/WiFi Direct Mode 

• “Full TCP/IP Stack” SW Library with  

•Built-in Wi-Fi security 

•Built-in TCP/IP stack 

•Built-in DHCP, DNS 

•Built-in HTTP server/client 

•Rich AT-like commands for host usage 

http://www.emcu.it/index.html
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SILICA STM WiFi EvaBoard: http://www.emcu.it/WiFi/WiFi.html  

http://www.emcu.it/index.html
http://www.silica.com/
http://www.emcu.it/WiFi/WiFi.html
http://www.emcu.it/WiFi/WiFi.html
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http://www.emcu.it/Wireless/BT/BlueTooth.html  
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http://www.emcu.it/STM32/STM32Wxx/STM32Wxx.html  

http://www.emcu.it/Wireless/ZigBee/ZigBee.html  

SPZB32W Series of  

IEEE 802.15.4 RF Modules 

http://www.emcu.it/index.html
http://www.silica.com/
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Targeting Wireless Sensor Networks Market 

Chipsets RF Modules 

STM32W an open  

802.15.4 Platform 

http://www.emcu.it/index.html
http://www.silica.com/
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IEEE 802.15.4 Highlights 

• IEEE 802.15.4 defines the physical layer 

(PHY) and medium access control (MAC) 

sublayers for a low-rate WPAN (LR-WPAN) 

• IEEE 802.15.4 targets 

• Low Power Consumption Devices 

• Low Data Rate Communication 

• Dynamic and Scalable  Ad Hoc 

Networks 

• IEEE 802.15.4 operates in license-free 

bands 

• Few stacks are defined by std committees 

on top of IEEE 802.15.4 for use in multiple 

domains  

• Stack Examples: Zigbee PRO,  

Zigbee IP, 6LoWPan, RF4CE 
 

 

PHY LAYER 

MAC LAYER 

APPLICATION 

ZigBee 

or  

Similar 

OEM 

NETWORKING 

LAYER 

PROFILES 

IEEE 

802.15.4 

http://www.emcu.it/index.html
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STM32W F/W combinations/portfolio  
(for all versions)  

Full design freedom 
RF control  

S
ta

n
d

a
rd

 li
b

ra
ry

 

Customer application 

 

Network layer 

(optional) 

Consumer, remote 
controls 

RF4CE stack 

Network layer 

S
ta

n
d

a
rd

 li
b

ra
ry

 

15.4 MAC 
Interface 

Customer application 

ZRC profile 

15.4 MAC 
interface 

Part Number last digit  mapping 

4 3 

ZID profile 

SmartGrid 

IPV6 network 
layer 

ZigBee IP 

e:o 2Q/12 (Beta) 

S
ta

n
d
a
rd

 li
b
ra

ry
 

15.4 MAC 
interface 

5 

Customer application 

SE2.0 profile 

ZigBee IP SimpleMAC RF4CE 

Alpha released, Beta 

planned in June 2012 

(depends on Zigbee 

Alliance specification 

ratification) 

Libraries available Customer code Alpha released, Beta 

planned Q4 2012 

(depends on CSEP 

specification ratification) 

http://www.emcu.it/index.html
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IEEE 802.15.4 Simple MAC Library 

• The ST IEEE 802.15.4 Simple MAC 

Library provides a set of APIs allowing 

access to the PHY and lower-MAC 

functionality of the STM32W SoC: 

• RX/TX functionalities 

• Radio channel selection 

• Transmit power level control 

• Boost mode control 

• Radio sleep and wakeup control 

• LQI and RSSI for received packets 

• Implementes Unslotted CSMA transmit 
support including CCA 

• Ability to enable/disable receiver 

• Automatic acknowledgement management 

 

S
ta

n
d

a
rd

 l
ib

ra
ry

 

Customer application 

 

Network layer 

(optional) 

15.4 MAC 
interface 

Under Design Productized Libraries Customer code 
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SPZB32W Approvals 
• SPZB32Wxyz.t are RoHS compliant 

• SPZB32Wxyz.t modules are CE certified 

• Radio: EN 300 328 

• EMC: EN 301 489-17 

• Safety:  EN60950-1 

• The SPZB32Wxyz.t modules are compliant with 

Part 15 of the FCC 

• modular approval applies to devices that are not stand-alone 
products and are designed to always be included in other 
(end) products 

• The FCC ID of the module must be used on the label for the 
end host product 

• Modules with U.fl. Connectors have been also certified with 
the following external antenna 
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Application 

MAC+PHY 

Protocol Stack 

Integration Modes 

MAC+PHY 

Protocol Stack 

Host 
(i.e. STM32F) 

SPI/ 
UART 

SOC Use Mode: 
STM32W runs both the protocol and 

the application both stored in the 

integrated Flash  

Network Coprocessor Use Mode: 
STM32W runs the protocol while an host processor 

runs and store the application 

API 

CLI /API 
Application 

http://www.emcu.it/index.html
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SPZB32W Series Options 

SPZB 32Wx  y  z  .t 

Product Family 

802.15.4/ZigBee  

RF Modules 

Memory Options (integrated micro) 

32Wx  32W1: 8/128 kB STM32W108CBU6 

32Wx  32W2: 16/256 kB STM32W108CCU7 

Antenna Options 

yA: Integrated Antenna 

yC: Integrated UFL Connector 

Power Transmission Options 

z1: Long Range (Integrated PA) (up to +20 dBm/100 mW) 

z2: Normal Range (+3 dBm /2 mW typical ) 

Stack Options 

Blank: Open (only for evaluation boards) 

t1: ZigBee PRO (EmberZNet) *NRD 

t3: RF4CE 

t4: SimpleMAC 

t 5: ZigBee IP 

Part Number Schema 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

49 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

50 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

51 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

52 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

53 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

54 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

55 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

56 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

57 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

58 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

59 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

60 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

61 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

62 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

63 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

64 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

65 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

66 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

67 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

68 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

69 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

70 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

71 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

72 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

73 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

74 

http://www.emcu.it/index.html
http://www.silica.com/


Features 

75 

http://www.emcu.it/index.html
http://www.silica.com/


For more info contact: 

enrico.marinoni@silica.com FAE 

roberto.rossetti@silica.com BDM 
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