
 

802.11b/g Wireless LAN Module / Device Server 

TCP/IP (MC55 Form Factor Compatible) 

Part Number: WISMC04BI 

 

1 . Gen er a l  Descr ip t ion  

EZURiO’s 802.11b/ g TCP/ I P Wireless LAN Module is a fully integrated and qualified wireless device 

server, designed to make it  simple to embed 802.11 connect ivity. I t  has been designed to be pin 

com pat ible with the footprint  of Siem ens MC55 GPRS modules, allowing designers to design one pcb to 

support  either GPRS or Wireless LAN connect ivity.   

Unlike other wireless m odules all of the necessary drivers, protocol stack, security algorithm s and 

antenna are integrated.  The m odule also includes an interpreter that  can run scripts, providing a 

com plete wireless processing solut ion. I t  enables you to add wireless internet  connect ivity to alm ost  

any device with a serial port .   The m odule is designed for lowest  cost  of integrat ion and ownership.  I t  

is ideal for enabling M2M applicat ions. 

 The module is a dual processor design, dedicat ing one processor to the 802.11b/ g baseband with a 

second powerful ARM7 processor, with 16MB of SRAM and 64MB of flash m em ory running the wireless 

drivers, TCP/ I P stack, web server and UWScript  interpreter.  Connect ion to the host  device is via a high 

speed 921,600 bps UART, with an addit ional twelve GPI O lines and two 10 bit  ADCs.  The interpreter 

allows com plex scr ipts to be run, allowing the WI SM m odule to operate with zero host  loading.  I t  

m eans it  is possible to use the m odule to wirelessly enable “dum b”  sensors or UART ports. 

The UWScript ing wireless language developed by EZURiO is simple to use, but  provides a r ich 

program m ing environm ent .  Derived from  BASI C, it  allows powerful scr ipts to be writ ten that  com bine 

WLAN link m anagem ent  with TCP/ I P socket  cont rol and m achine interact ion.  A wide range of exam ple 

scr ipts are available which allow new applicat ions to be rapidly developed. Scripts are downloaded into 

the m odule via the UART and then either run under cont rol from  the host  processor or autonom ously at  

power on.   

The use of a scr ipt ing language allows the m odule to funct ion in a wide variety of applicat ions, from   

sim ple cable replacem ent , to a m ore com plex com m unicat ions co-processor in which the m odule takes 

over the m anagem ent  of the com m unicat ions interface, or as a com pletely self-contained M2M solut ion 

in which the m odule gathers inform at ion and reports it  without  host  intervent ion.  

An HTTP server is built  into the m odule which allows user defined web pages to be served using 

dynam ic web page content  supplied from  a script .  I nform at ion for the web page can be taken from  the 

UART st ream  or variables within the script .  The use of scr ipts allows these to be pre-processed before 

being displayed on the web page.  Sim ilar ly, inform at ion can be sent  to the script  running on the 

m odule using HTTP POST com m ands.  This allows flexible user interact ion with a m odule via a standard 

web browser.  With the addit ion of an appropriate scr ipt  it  allows the im plem entat ion of com plete web 

enabled cont rollers and m onitor ing devices.  

The m odule includes a high sensit iv ity, high gain antenna which provides excellent  range.  Typical open 

field perform ance yields an operat ing range of over 100 m et res.  A second 50 Ohm  U.FL connect ion is 

provided for an external antenna.  This can be used in place of the internal antenna, or in conjunct ion 

with the internal antenna to im plem ent  antenna diversity for im proved receive perform ance. 

Support  is provided for low power m odes that  m ake the Wireless LAN m odule part icular ly applicable to 

bat tery powered installat ions.  I t  has been designed to ensure the best  co-existence with other devices 

operat ing within the sam e frequency spect rum  and has hardware support  designed into the m odule for 
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2 and 3-wire Bluetooth co-existence schem es.  Direct  connect ivity to the EZURiO BI SM Bluetooth 

m odule is supported, as well as to other enabled Bluetooth devices. 

The Wireless LAN m odule is supplied in a sm all pcb form  factor (35.0m m  x 32.6m m  x 7.6m m ).  I t  

connects to a m ain pcb using a 50 way Hirose connector and is pin com pat ible with the Siem ens MC55 

GPRS range of m odules.  The m odule is Lead- free and RoHS com pliant  and supports an indust r ial 

operat ional tem perature range of -40° C to + 85° C.   

The m odule has FCC m odular cert if icat ion, I ndust ry Canada cert if icat ion and CE approval.  These 

approvals allow users to sim plify or bypass RF regulatory test ing, enhancing t im e to m arket  and 

reducing approvals t im e and cost . 

A low cost  developm ent  system  is available for fast  product  evaluat ion and developm ent . 

 

Ap p l icat ion s 

• POS Equipm ent  • Autom ot ive Applicat ions 

• Medical Equipment  • Street  Furniture 

• Telemat ics • I ndust r ial Autom at ion 

• Metering Applicat ions  
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2 . Feat u r es 

Feat u r e I m p lem en t at ion  

W ir eless Sp eci f i cat ion  

Standards Supported I EEE 802.11b, I EEE 802.11g 

Frequency 2.412 – 2.484 GHz 

Channels 11 channels – USA 

13 channels – Europe  

4 channels – France (EI RP >  10m W outdoors)  

14 channels – Japan 

Program m able select ion of region 

Max Transm it  Power 802.11b:   + 15 dBm  @ antenna connector 

802.11b:   + 17 dBm i from  integrated antenna 

802.11g:   + 13 dBm  @ antenna connector 

802.11g:   + 15 dBm i from  integrated antenna 

Receive Sensit iv ity 802.11b:   -91dBm @ 1 Mbps, -84dBm @ 11Mbps 

802.11g:   -84dBm @ 6Mbps, -67dBm @ 54Mbps 

Data Rates 54Mbps – 1Mbps with autom at ic fallback 

Data Transfer rate Up to 921.6kbps ( lim ited by UART)  

Modulat ion Schem es 802.11b – BPSK, QPSK, CCK, DSSS 

802.11g – BPSK, QPSK, 16-QAM, 64-QAM, OFDM 

Range Up to 100 met res free space 

Connect ion Modes I nfrast ructure and ad-hoc ( I BSS)  

An t en n a Mod es 

I ntegrated Antenna High perform ance + 2dBi m ult ilayer ceram ic 

External Antenna 50 Ohm  U.FL connect ion 

Antenna Diversity Supported using integrated and external antennae 

UART I n t er f ace 

Serial I nterface RS-232 bi-direct ional for com m ands and data 

16550 compat ible 

Baud Rate Configurable from  9,600 to 921,600bps 

Bits 7 or 8 

Parity Odd, even, none 

Stop bits 1 or 2 

Default  Serial parameters 115200,n,8,1 

Levels 3.0V CMOS 

Modem  Cont rol DTR, DSR, DCD, RI , RTS, CTS 
†
 

 

_________________________ 

†DSR, DTR, RI  and DCD are configurable either as GPI O or as m odem  cont rol lines. 
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Secu r i t y  

 Open Connect ion 

WEP encrypt ion 64 and 128 bit  opt ions 

WPA-PSK 

WPA2 Enterprise & Personal 

I EEE 802.11i-PSK (AES-CCMP)  

TKI P Encrypt ion 

SSL2 /  SSL3 /  TLS1*  

Hardware Accelerat ion for security features 

Pr o t oco ls 

Network Drivers 802.11b, 802.11g 

I nternet  I Pv4, TCP, UDP, DHCP Client , DNS Client , ARP, HTTP Server 

Other protocols are supported via UWScript , e.g. Telnet  

W eb  Ser v er   

Features Serves web pages from  the m odule 

Runs standard user generated HTTP web pages  

Serves Dynam ic Content  from  UWScripts 

Accepts POST inputs for cont rol of scr ipts  

Website Capacity 128kBytes * *  

Pow er  Con su m p t ion  

Powersave m odes I EEE Powersave Modes 0,1,5 & 6 

Current  Consum pt ion Less than 250m A during data t ransfer with a configurable low power 

m ode less than 5m A 

Su p p ly  Vo l t ag e  

Supply 3.3V – 5.0V DC 

Regulat ion On-board regulators, brown-out  detect ion and watchdog 

Em b ed d ed  W i r e less Pr ocesso r  Sy st em  

Specificat ion ARM7 with 16Mb SRAM and 64Mb Flash 

Script ing I nterpreter Runs UWScript  

Fully featured script ing language with wireless extensions 

Data Filing System  User accessible 

Script  Capacity 128kBytes * *  

Auto- run Opt ional Autom at ic scr ipt  execut ion at  power on 

WLAN funct ions Search, At tach, Detach, Security, Region, etc. 

Upgradeability Firm ware upgradeable via UART 

Coex ist en ce /  Com p at ib i l i t y  

Bluetooth 2-wire and 3-wire hardware coexistence schem es supported 

GPRS Pin com pat ible with Siem ens MC55 GPRS m odules 

Con n ect ion s 

I nterface 50 way Hirose DF-12 Connector 

External Antenna U.FL connector for 50 Ohm  antenna 

 

*  Available Q1 2008 

* *  Shared m em ory for scr ipts and web content



 

Ph y sica l  

Dim ensions 35.0m m  x 32.6m m  x 7.6m m  

Weight  10 grams 

En v i r on m en t a l  

Operat ing Temperature  Low Power Mode:  -40° C to + 85° C 

Cont inuous t ransm ission:  -40° C to + 60° C  

Minim um  cold start  tem perature:  -25° C 

Storage Tem perature -50° C to + 125° C 

Ap p r ov als 

FCC Modular Approval PI 405W 

I C I ndust ry Canada 

CE & R&TTE Approved 

Miscel lan eou s 

Lead free Lead- free and RoHS compliant  

Warranty 2 Years 

Dev elop m en t  Too ls 

Developm ent  Kit  Developm ent  board and software tools 

UWTerm inal  Free downloadable term inal em ulator  

UWScript  Library Free exam ple scripts for a wide range of applicat ions 

 

2 .1  Block  Diag r am  

The m odule has a 50 way Hirose connector which provides a com pat ible pin out  to the Siem ens’ MC55 

and MC56 GPRS modems. 
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3 . Mech an ica l  

3 .1  W ir eless LAN Mod u le Dim en sion al  ou t l in e 

         

All dim ensions in m m  
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4 . Elect r i ca l  

4 .1  5 0  w ay  Hi r ose Pin  Descr ip t ion s 

The WI SM m odule is connected to a m otherboard via a 50 way Hirose DF12C board- to-board 

connector. The table below defines the pin funct ions. 

 I f a m otherboard is being designed for interchangeable use with a Siemens GPRS module and a WI SM 

then som e signal levels m ay need to m eet  t ighter lim its than specified for each individual m odule.  

Consult  the Applicat ion Note AN014 – WI SM and MC55 Design Considerat ions. 

The pin-out  is as viewed from  the underside of the Module.  

Pin No. Direct ion Descript ion  Pin No. Direct ion Descript ion 

26 I  VCC_5V  25  GND 

27 I  VCC_5V  24  GND 

28 I  VCC_5V  23  GND 

29 I  VCC_5V  22  GND 

30 I  VCC_5V  21  GND 

31 O 3VOUT (monitor only)   20  Not  Used 

32 O / RI NG  19  Not  Used 

33 O / DSR  18  Not  Used 

34 I  / RTS  17 I  / TXD 

35 I  / DTR   16  Not  Used 

36  Not  Used  15 O / RXD 

37 O / CTS  14  Not  Used 

38  Not  Used  13  Not  Used 

39 O / DCD  12  Not  Used 

40 I  / RESET (configurable, 

default  act ive low)  

 11  Not  Used 

41  Not  Used  10  Not  Used 

42  GND  9  Not  Used 

43  Not  Used  8  Not  Used 

44  Not  Used  7  Not  Used 

45  Not  Used  6  Not  Used 

46  Not  Used  5  Not  Used 

47  Not  Used  4 O WLAN_ACTI VE 

48  Not  Used  3 I  BT_STATE 

49  Not  Used  2  Not  Used 

50  Not  Used  1 I  BT_PRI ORI TY 
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4 .2  Elect r i ca l  Sp eci f i cat ion s 

4 .2 .1  Ab so lu t e Max im u m  r at in g s 

Absolute m axim um  rat ings for supply voltage and voltages on digital and analogue pins of the Module 

are listed below.  Exceeding these values will cause perm anent  dam age. 

Par am et er  Min  Max  Un i t  

Peak current  of power supply  550 mA 

Voltage at  digital pins -0.3 3.3 V 

Voltage at  VCC_5V pin 3.3 5 V 

 

4 .2 .2  Recom m en d ed  Op er at in g  Par am et er s 

I f a m otherboard is being designed for interchangeable use with a Siemens GPRS module and a WI SM 

then som e signal levels m ay need to m eet  t ighter lim its than specified for each individual m odule.  

Consult  the Applicat ion Note AN014 – WI SM and MC55 Design Considerat ions. 

4 .2 .2 .1  Pow er  Su p p ly  

Sig n al  Nam e Pin  No  Vo l t ag e lev el  Com m en t s 

Vcc 26, 27, 28, 29, 30 3.3V to 5.0V I t yp =  250mA. 

All Vcc pins should be connected 

GND 21, 22, 23, 24, 25, 

42 
 6 Ground term inals to be at tached in 

parallel 

 

4 .2 .2 .2  Sig n al  Lev els f o r  UART I n t er f ace  

Sig n al  Ty p e Sig n al  lev el   Sig n al  lev e l  @ 0 m A load  Sig n al  lev el  @ 4 m A load  

I nput  VI Lmax= 0.8V 

VIHmin= 2.1V 

VIHmax= 3.3V 

  

Output   VOLmax= 0.2V 

VOHmin= 2.8V 

VOLmax= 0.4V 

VOHmin= 2.6V 

 

4 .2 .2 .3  RS- 2 3 2  I n t er f ace 

Sig n al  Nam e Pin  No  I / O Com m en t s 

/ RXD 15 O This pin m ust  NOT be pulled low by external circuit ry. 

/ TXD 17 I   

/ RTS 34 I   

/ CTS 37 O  

/ DSR 33 O Direct ion is program m able – default  is Output  

/ DTR 35 I  Direct ion is program m able – default  is I nput  

/ RI NG 32 O Direct ion is program m able – default  is Output  

/ DCD 39 O Direct ion is program m able – default  is Output  
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4 .2 .2 .4  Ot h er  Fu n ct ion s 

Sig n al  Nam e Pin  No  I / O Com m en t s 

/ RESET 40 I  Act ive high. The RESET line has a fixed 10kOhm  pull down 

resistor to ground, followed by a 10kOhm  resistor feeding 

the base of a t ransistor.  

3VOUT 31 O Used to monitor the state of the regulated supply within the 

module.  THI S PI N MUST NOT BE USED TO POWER AN 

EXTERNAL CI RCUI T. 

 

4 .2 .2 .5  Sig n al  Lev els f o r  Blu et oo t h  Coex ist en ce an d  W ak eu p  Pin s 

Sig n al  Ty p e Sig n al  lev el  

I nput  VI Lmax= 1.0V 

VIHmin= 1.5V 

VIHmax= 3.5V 

Output  VOLmax= 0.4V 

VOHmin= 2.4V 

 

4 .2 .2 .6  Blu et oo t h  Coex ist en ce 

Sig n al  Nam e Pin  No  I / O Com m en t s 

WLAN_ACTI VE 4 O  

BT_PRI ORI TY 3 I  I f unused, this pin should be pulled low.  

BT_STATE 1 I  I f unused, this pin should be pulled low.  
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5 . RF Per f o r m an ce 

5 .1  Tr an sm i t  Pow er  ( 8 0 2 .1 1 g )  

Con d u ct ed  Tr an sm i t  Pow er   Typ:  + 13 dBm  

An t en n a Gain  ( I n t eg r at ed  An t en n a)  + 2dBi typ. 

Ef f ect iv e Tr an sm i t  Pow er  Typ: + 15dBmi 

 

5 .2  Tr an sm i t  Pow er  ( 8 0 2 .1 1 b )  

Con d u ct ed  Tr an sm i t  Pow er   Typ:  + 15 dBm  

An t en n a Gain  ( I n t eg r at ed  An t en n a)  + 2dBi typ. 

Ef f ect iv e Tr an sm i t  Pow er  Typ: + 17dBmi 

 

5 .3  Receiv e Sen si t i v i t y  ( 8 0 2 .1 1 b )  

Receiv e Sen si t i v i t y  ( 1 1 Mb p s)  Typ:  -84dBm  

An t en n a Gain  ( I n t eg r at ed  An t en n a)  + 2dBi typ 

Ef f ect iv e Receiv e Sen si t i v i t y  -86dBm 

 

5 .4  Receiv e Sen si t i v i t y  ( 8 0 2 .1 1 g )  

Receiv e Sen si t i v i t y  ( 6 Mb p s)  Typ:  -82dBm  

An t en n a Gain  ( I n t eg r at ed  An t en n a)  + 2dBi typ 

Ef f ect iv e Receiv e Sen si t i v i t y  -84dBm 

6 .  



7 . Fu n ct ion a l  Descr ip t ion  

The Wireless LAN m odule is a self-contained product  and requires only power to im plem ent  full 

com m unicat ion. The integrated, high perform ance antenna together with the RF and baseband circuit ry 

provides the Wireless LAN connect ivity and the UART interface for a connect ion to a host  system . 

The com plexity and flexibilit y of configurat ion are m ade sim ple for the design engineer by the 

integrat ion of an ext rem ely com prehensive script ing language -  UWScript . UWScript  provides a sim ple 

BASI C style language with a r ich library of built - in funct ions that  sim plify connect ion of the m odule. 

7 .1  I n t er f aces 

7 .1 .1  UART in t er f ace 

Modem  signal nom enclature can be a source of great  confusion, part icular ly on devices which can be 

configured in either DCE (Data Com m unicat ions Equipm ent )  or DTE (Data Term inal Equipm ent )  form at .  

For the purpose of this data sheet  all UART signals are defined on the assum pt ion that  the m odule is 

being used as a convent ional DCE.  I .e it  is behaving like a serial PSTN m odem . 

/ TXD, / RXD, / RTS and / CTS form  a convent ional asynchronous serial data port  with handshaking, 

conform ing to the I TU-T v.24 standard for DCE signalling. The interface is designed to operate correct ly 

when connected to other UART devices such as a 16550A. Note that  the signalling levels are a nom inal 

0V and 3.0V and are inverted with respect  to the signalling on an RS232 cable. The interface is 

program m able over a variety of baud rates, with no, even or odd parity, one or two stop bits and 

hardware flow cont rol.    Non-standard baud rates are supported – for m ore inform at ion please contact  

EZURiO.  Auto-bauding is not  supported. 

On power-up the UART defaults to 115200,n,8,1.  

Note that  there is no standardisat ion regarding the nom enclature of RX and TX across a DCE-DTE 

interface.  Som e im plem entat ions show TX(DCE)  connected to TX(DTE)  to give nam ing consistency 

across a cable, whereas other show TX driving RX to reflect  logical port  direct ions.  Always check the 

direct ion of ports on DCE and DTE. 

I n a DCE mode, where the module is being driven as a peripheral by a host  processor applicat ion, the 

UART signals should be connected according to the following schem e:   

 

Port  / RXD of the WI SM t r an sm i t s  data to the applicat ion’s / RXD input . 

Port  / TXD of the WI SM r eceiv es  data from  the applicat ion’s / TXD output . 

Two-way hardware flow cont rol is im plem ented by / RTS and / CTS. I n DCE mode, / RTS is an OUTPUT 

and is act ive low. / CTS is an I NPUT and is act ive low. These signals operate according to normal 

indust ry convent ion. 

Som e serial im plem entat ions link / CTS and / RTS to rem ove the need for handshaking.  EZURiO does 

not  recomm end linking / CTS and / RTS other than for test ing and prototyping. I f these pins are linked 

and the host  sends data at  the point  that  the Wireless Module deasserts its / RTS signal, then there is a 

significant  r isk that  internal receive buffers will overflow which could lead to a loss of data. EZURiO 

recom m end that  the correct  / CTS to / RTS handshaking protocol be adhered to in order to ensure 

proper operat ion.  
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The / DSR signal is an input  to the module and is used to cont rol the operat ion of the autorun script . 

When the signal is de-asserted, the autorun script  ( if present )  will be executed at  power on. I f the 

/ DSR signal is asserted then the autorun script  is ignored.   

The operat ion, meaning and direct ion of the / RI NG and / DCD signals is user programmable under script  

cont rol.  

Note that  the serial m odule output  is at  3.0V CMOS logic levels.  Level conversion m ust  be added to 

interface with an RS-232 level com pliant  interface. 

7 .1 .2  Blu et oo t h  Coex ist en ce 

Three pins are provided to allow im plementat ion of Bluetooth coexistence schem es, when the 802.11 

m odule is collocated with a Bluetooth radio.  These connect  direct ly between the basebands of the two 

radios to ensure m inim um  interference.  Both 2-wire and 3-wire coexistence schem es can be 

supported. 

Coexistence requires that  the Bluetooth radio m eets at  least  version 1.2 of the Bluetooth standard and 

supports Adapt ive Frequency Hopping (AFH) . 
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8 . Fi r m w ar e Feat u r es 

8 .1  Com m an d  Set  

The Wireless LAN m odule has an integrated high level language called UWScript .  UWScript  provides 

both the com m and set  and a st ructured program m ing language for the m odule.  This language is 

described in detail in the UWScript  Core Language and the UWScript  Wireless LAN specific extension 

docum ents. Accom panying these are release notes specific to each m odule and firm ware release, 

detailing the funct ions supported with each release. 

8 .2  Au t o r u n  

The interpreter in the WLAN m odule allows a script  nam ed autorun.uws to execute autom at ically at  

power on.  This funct ionality is enabled using the / DSR input  pin.  When the signal is de-asserted, the 

autorun script  will be executed at  power on. I f the / DSR signal is asserted then the autorun script  is 

ignored.   

8 .3  TCP/ I P 

The m odule includes a fully featured TCP/ I P stack. The stack is RFC com pliant  for m axim um  

interoperability and is designed specifically for the em bedded environm ent . The stack fully supports 

UDP and TCP BSD sockets as well as providing underlying support  infrast ructure for the im plem entat ion 

of I P Security.  

8 .4  DHCP 

With the Dynam ic Host  Configurat ion Protocol -  DHCP -  the process of configuring devices on a network 

gets autom ated. With very lit t le adm inist rator intervent ion it  is easy to accom m odate new devices to a 

network. Another big advantage of DHCP is that  it  allows for easy connect ion of m obile devices. DHCP-

enabled m odules can m ove from  one place to another with no disturbances. The TCP/ I P stack 

autom at ically gets an I P address and configurat ion suitable for the network segm ent  it  is current ly 

at tached to.  

8 .5  HTTP Ser v er  

The m odule provides an integrated HTTP server which is fully integrated with the UWScript  

environment  allowing the user to rapidly develop web based solut ions for machine report ing and 

cont rol.  User web pages can be writ ten using any webpage generat ion tool and downloaded into the 

m odule.  Dynam ic web page content  can be supplied from  a script  whilst  cont rol of the m odule and of 

any at tached m achines can be achieved using HTTP POST com m ands which are again processed using 

scr ipts.      

8 .6  Pow er  Sav in g  

The m odule supports the Wireless LAN I EEE power saving funct ion. When this power saving m ode is 

enabled, the wireless LAN chipset  goes to sleep when it  is not  act ively receiving from  the access point . 

The chipset  wakes up on a regular basis to receive broadcast  m essages from  the AP or to t ransm it  or 

receive unicast  m essages. By using this technique the average power consum pt ion of the chipset  is 

reduced from  around 250m A in act ive receive m ode to less than 35m A. The EZURiO m odule offers I EEE 

power save operat ion in three different  m odes:  

• Powersave m ode 1:  The wireless LAN chipset  operates in I EEE powersave m ode and the 

m odule m icrocont roller rem ains fully awake and ready to receive com m ands and data from  

the host . This m ode of power saving reduces the average consum pt ion of the m odule to 

< 35m A. 

• Powersave m ode 5:  I n this m ode the m odule powers down the WLAN chipset , and awaits 

com m ands from  the host  or from  a script  running on the m odule. Since the WLAN m odule is 

powered down, the script  cannot  interact  with the WLAN whilst  in this m ode.  The average 

current  consum pt ion in this m ode is reduced to < 25m A. 

• Powersave m ode 6:  I n this m ode the m odule powers down the WLAN chipset  and places the 

m icrocont roller into a low power standby m ode. Ent ry into powersave 6 is under scr ipt  

cont rol.  The m odule wakes up when a pre-defined PI O t ransit ion occurs. As the Wireless 



LAN m odule is powered down, the sam e rest r ict ions on script  operat ion as powersave 5 

apply.  The average current  consum pt ion in this m ode is reduced to < 4m A. 

Powersave mode 1 requires beacons to be broadcast  from  an infrast ructure access point .  Therefore it  

is not  available when operat ing in ad-hoc ( I BSS)  m ode. 

9 . Ap p l icat ion  I n f o r m at ion  

9 .1  An t en n a Locat ion  

The antenna used on the Wireless LAN module is designed to be largely immune from  the effects of 

proxim ity detuning.  Norm ally, antennas operat ing at  2.4GHz are affected by their surroundings, so 

that  great  care is needed in their placem ent  and orientat ion. 

The Wireless LAN m odule can be used in m ost  locat ions and orientat ions and is only m arginally affected 

by the presence of a significant  ground plane in close proxim ity. 

The antenna dist r ibut ion is close to isot ropic, which m eans that  the orientat ion of m ount ing has only a 

lim ited effect  on the overall range.  However the opt im um  range is achieved when the two antennae 

are direct ly facing each other 

9 .1 .1  Ex am p le o f  Rad ia t ion  Ch ar act er ist i cs 
 

 

Hor izon t a l  Po lar isat ion  

 

Ver t ica l  Po lar isat ion  

 

 

  

 

  

 

  

Typical Radiat ion Characterist ics.  Measured at  2.5 m et res from  a standard dipole.                  

 

DSH_WI SMC04_1v2 WI SM 50 pin TCP- I P Data Sheet .doc                      ©  2007-8 EZURiO Ltd 

  
Page 14 



 

DSH_WI SMC04_1v2 WI SM 50 pin TCP- I P Data Sheet .doc                      ©  2007-8 EZURiO Ltd 

  
Page 15 

The m odule should not  be located in a sealed m etal enclosure, as this will act  as a Faraday cage and 

severely at tenuate the radio signal. 

The antenna finish m ay tarnish as a result  of environm ental condit ions and handling.  This is a cosm et ic 

effect  and does not  affect  the RF perform ance. 

9 .2  Ex t er n a l  An t en n a 

The approval of the module was performed using a 3dBi external antenna from  RF Cast le Elect ronics 

(www.rfcast le.com / pdf/ RF-3dbi% 20DipoleA.pdf) .  The antenna was connected using a short  cable to 

convert  from  the U.FL connector on the m odule to a reverse SMA.  The condit ions of approval allow the 

use of an alternat ive antenna, but  require that  the result ing effect ive radiated power does not  exceed 

that  exhibited during the approvals test ing. 

To ensure that  the approval is not  affected, the TOTAL GAI N of the external antenna, including 

insert ion loss of the connectors and cable m ust  be less than 3dBi.  I f a higher gain is em ployed, then 

the pre-approved status of the m odule will be lost .  Custom ers m ust  also ensure that  the frequency 

characterist ic of their antenna m atches that  of the antenna used for approval.  As antennae are tuned 

for their frequency band the use of a different  antenna technology m ay result  in a change in em issions 

outside the 2.4GHz band.  I t  is the custom er’s responsibilit y to ensure that  an external antenna does 

not  negate the approval.   

U.FL connectors are supplied from  a num ber of connector m anufacturers.  Details of Hirose’s m at ing 

U.FL connectors are available at  ht tp: / / www.hirose.co.jp/ cataloge_hp/ e32119372.pdf 

9 .3  Pow er  Su p p ly  Con sid er at ion s 

The power supply for the Module m ust  be a single voltage source within the range of 3.3 V to 5.0 V. I t  

m ust  be able to provide sufficient  current  for a t ransm it  burst .  This can r ise to 550m A.   

The Module includes on-board regulators to provide local 3.0V. This rail is accessible on pin 31 for 

m onitor ing purposes only.  Under no circum stances should this pin be used to source current . 

Power (VCC_5V)  is provided via the board- to-board connector Pins 26, 27, 28, 29 and 30. All VCC_5V 

and GND pins should be connected to ensure that  individual pin current  capacit ies are not  exceeded 

during t ransm it  current  peaks. 

9 .4  Pow er - On - Reset  

The Module is provided with an act ive high reset  pin (Hirose 50way DF12C connector pin 40) .  

However, on the applicat ion of power, the Power On Reset  circuit  built  into the Module will ensure that  

the unit  starts correct ly.  The external reset  signal allows the m odule to be reset  under software cont rol 

from  the host . After a power on or reset  operat ion, the m odule will de-assert  the / RTS output  and re-

assert  it  when it  is ready to receive com m ands.  

9 .5  Op er at ion al  Tem p er at u r e 

The Wireless LAN module is designed to meet  an operat ional tem perature of -40° C to + 85° C in norm al 

operat ion where it  is running in I EEE power save m ode. 

I f the m odule is run in a m ode that  results in m ore frequent  receive and t ransm it  act iv ity the operat ing 

tem perature will need to be derated to ensure that  overall m odule power dissipat ion lim its are not  

exceeded. When the ambient  temperature r ises above 60° C the module should only be operated in 

powersave m ode 1 or higher. 

The Wireless LAN m odule can operate in tem peratures as low as -40° C, but  the cold start  m inim um  

tem perature m ust  not  be below -25° C.  

http://www.rfcastle.com/pdf/RF-3dbi%20DipoleA.pdf
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9 .6  Boar d  t o  b oar d  con n ect o r  an d  st ack in g  h eig h t  

The WI SM connects to a m otherboard by m eans of a board- to-board connector that  is supplied by 

Hirose.  Mat ing headers from  Hirose are available in different  stacking heights, allowing the spacing 

between the WI SM m odule and carr ier pcb to be changed from  3.5m m  to 5.0m m . 

I t em  Par t  n u m b er  St ack in g  h eig h t   HRS n u m b er  

Receptacle on Module DF12C-50DS-0.5V(86)  3.5 mm – 5 mm CL537-0009-7-86 

Headers DF12 series   DF12(3.5) -50DP-0.5V(86)   3.5 mm CL537-0034-0-86  

 DF12(4.0) -50DP-0.5V(86)   4.0 mm CL537-0059-0-86  

 DF12(5.0) -50DP-0.5V(86)   5.0 mm CL537-0159-5-86  

 

Notes:  The headers listed above are with boss and m etal fit t ing.   

 Suffix -86 denotes RoHS com pliance. 

9 .7  Hir ose Con n ect o r  g en er a l  sp eci f i cat ion  

Par am et er  Sp eci f i cat ion  ( 5 0  p in  Boar d  t o  Boar d  con n ect o r )  

Num ber of Contacts   50 

Quant ity delivered   2000 Connectors per Tape & Reel 

Voltage   50V 

Current  Rat ing   0.5A m ax per contact   

Resistance 0.05 Ohm  per contact  

Dielect r ic Withstanding Voltage 500V RMS m in 

Operat ing Tem perature  -45° C to + 125° C 

Contact  Material phosphor bronze  (surface:  gold plated)  

I nsulator Material  PA , beige natural 

Stacking height  3.0 m m  ;  3.5 m m  ;  4.0 m m  ;  5.0 m m  

I nsert ion force   21.8N  

Withdrawal force 1st   to 50th 10N  

Maxim um  connect ion cycles 50 

See ht tp: / / www.hirose.co.jp/ cataloge_hp/ e53700036.pdf for detail inform at ion on the PCB socket . 

9 .8  Mou n t in g  t h e Mod u le on t o  t h e ap p l icat ion  p la t f o r m  

There are m any ways to properly install the Module in the host  device. An efficient  approach is to 

m ount  the PCB to a fram e, plate, rack or chassis. Fasteners can be M1.8 or M2 screws plus suitable 

washers, circuit  board spacers, or custom ized screws, clam ps, or brackets in 2.2m m  diam eter holes. 

Note that  care should be taken to ensure the head of the fixing does not  interfere with the circuit . 

Nylon fixings are recom m ended.  

The antenna (Brown square com ponent  on top side of PCB)  m ust  not  be influenced by any other PCBs, 

com ponents or by the housing of the host  device. The proxim ity of the antenna to large m etallic objects 

can affect  the range and perform ance of the system . Designers should carefully consider the locat ion of 

the Module and the type of enclosure m aterial that  is used. 

To prevent  m echanical dam age, be careful not  to force, bend or twist  the Module. Be sure it  is 

posit ioned flat  against  the host  device.  

http://www.hirose.co.jp/cataloge_hp/e53700036.pdf


9 .8 .1  Fix in g  Pi l la r s  

EZURiO in conjunct ion with Richco has designed a m ount ing pillar for use with the Wireless LAN 

Module.  This allows the m odule to be securely held to a pr im ary pcb using snap fit  details.  A variety of 

heights are available to accom m odate different  variants of Hirose stacked connectors.  Pillars 

support ing a 3.5mm stacked board height  can be supplied by EZURiO.  These and alternat ive spacings 

can also be ordered direct ly from  Richco. 

Custom er designs using these pillars should use 2.5m m  diam eter holes on a 1.6m m  thick PCB.  
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 Boar d  Sp acin g  Par t  n u m b er  Sou r ce  Mat ch in g  HRS PCB 

Sock et  
 

3.6 mm NPR2005-153-3.6 EZURiO /  Richco CL537-0034-0-86 

4.1 mm NPR2005-153-4.1 Richco CL537-0059-0-86 

5.1 mm NPR2005-153-5.1 Richco  CL537-0159-5-86 

 

 

 

9 .9  Lab el l in g  

The label contains the Part  num ber, firm ware version loaded at  m anufacture, serial num ber and 

statutory approvals inform at ion. 

 

9 .1 0  Or d er in g  I n f o r m at ion  

The WI SM described in this data sheet  should be ordered using the part  num ber below:  

 

Par t  Nu m b er  Descr ip t ion  

WI SMC04BI  802.11b/ g Wireless LAN Processor Module (MC55)  
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1 0 . Qu al i f i ca t ion   

1 0 .1  Qu al i f i cat ion  Pr ocess 

The following safety precaut ions m ust  be observed during all phases of the operat ion, usage, service or 

repair of any applicat ion incorporat ing this Module. Manufacturers of the RF equipm ent  are advised to 

convey the following safety inform at ion to users and operat ing personnel and to incorporate these 

guidelines into all m anuals supplied with the product . Failure to com ply with these precaut ions violates 

safety standards of design, m anufacture and intended use of the product . EZURiO assum es no liabilit y 

for custom er failure to com ply with these precaut ions.  

1 0 .2  Saf et y  I n f o r m at ion :  

I f the WLAN m odule is used in equipment  that  m ight  be taken and operated on a com m ercial f light , the 

following safety inst ruct ions, or sim ilar warning should be added to the user m anual. 

“Switch off the Wireless device before boarding an aircraft . Make sure it  cannot  be switched on 

inadvertent ly. The operat ion of wireless appliances in an aircraft  is forbidden by m any air lines to 

prevent  interference with com m unicat ions system s.”  

1 0 .3  Cer t i f i cat ion s 

1 0 .3 .1  FCC an d  I n d u st r y  Can ad a St at em en t s 

This device com plies with part  15 of the FCC Rules. Operat ion is subject  to the following two 

condit ions:  (1)  This device m ay not  cause harm ful interference, and (2)  this device m ust  accept  any 

interference received, including interference that  m ay cause undesired operat ion. 

Changes or m odificat ions not  expressly approved by the party responsible for com pliance could void 

the user 's authority to operate the equipm ent . 

To inherit  the m odular approval, the antennas for this t ransm it ter m ust  be installed to provide a 

separat ion distance of at  least  20 cm  from  all persons and must  not  be co- located or operat ing in 

conjunct ion with any other antenna or t ransm it ter. 

Co- locat ion with other radio t ransm it t ing devices operat ing concurrent ly in the sam e band will require 

addit ional test ing and cert if icat ion. 

Designers should note the dist inct ion that  the FCC m akes regarding portable and m obile devices.  

Mobile devices are defined as products that  are not  used closer than 20cm  to the hum an body, whereas 

portable devices can be used closer that  20cm to the body.  I n the case where the WI SM module is 

used in a portable device, addit ional SAR test ing m ust  be perform ed on the com plete product . 

1 0 .3 .1 .1  FCC Lab el l in g  r eq u i r em en t  

I f the FCC I D is not  visible when the m odule is installed inside another device, then the outside of the 

device into which the m odule is installed m ust  also display a label referr ing to the enclosed m odule.  

This exter ior label can use wording such as the following:  “Contains Transm it ter Module FCC I D:  

PI 405W”  or “Contains FCC I D:  PI 405W.”  Any sim ilar wording that  expresses the sam e m eaning m ay be 

used.   

1 0 .3 .2  Nat ion al  RF ap p r ov a ls 

A list  of the count r ies where the Module is approved will be provided by EZURiO as required. As a 

m inim um  the product  is listed in Europe, Scandinavia, Canada and USA. EZURiO assum es no liabilit y 

for custom er failure to com ply with nat ional RF approval. 

1 0 .3 .2 .1  R& TTE No t i f i ca t ion  Req u i r em en t  

The 2.4GHz band has som e rest r ict ions within the EU when the t ransm it  power level is greater than 

10m W (R&TTE Class 2) .  Because of this, it  is designated within R&TTE as a non-harm onised band. 

Such products m ust  be not ified to the appropriate Not ified Body within each count ry where it  is placed 

on the m arket .  EZURiO has not ified the WI SM m odule, but  m anufacturers incorporat ing it  within their  

products and intending to sell these within Europe have a responsibilit y to not ify the appropriate 

nom inated body before com m ercial int roduct ion.  A list  of nom inated bodies is available at :  

ht tp: / / eur- lex.europa.eu/ LexUriServ/ site/ en/ oj / 2003/ c_302/ c_30220031212en00010414.pdf

http://eur-lex.europa.eu/LexUriServ/site/en/oj/2003/c_302/c_30220031212en00010414.pdf
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Further details on the not ificat ion procedure are given in EZURiO’s Applicat ion Note AN016 -  

Not ificat ion Requirem ents for Wireless Products. 

 

1 1 . Relat ed  Docu m en t s 

AN008 -  Wireless Development  Kit  User Guide 

AN013 – WI SM – A complete wireless processor 

AN016 -  Not ificat ion Requirem ents for Wireless Products. 

WHP-050004-1V0 Bluetooth and 802.11 Coexistence 

UWTerm inal User Guide 

UWScript  Core Language Manual 

UWScript  Wireless Extensions Manual 

UWScript  Wireless LAN Web server 

 

Docum ents are available for download from  www.ezurio.com

 

1 2 . Dev elop m en t  Ki t  

EZURiO offers a Wireless Developm ent  Kit  for em bedded developers which is unique in support ing 

Bluetooth, 802.11 and GSM/ GPRS.  I t  provides a sim ple design environm ent  that  can dram at ically 

reduce the developm ent  t im e of wirelessly enabled products. 

The Wireless Development  Kit  is available with EZURiO’s pre-qualified Bluetooth and 802.11 Wireless 

LAN modules and accepts both 40 pin and 50 pin versions of these modules.   

EZURiO’s m odules contain em bedded protocol stacks, rem oving the need for com plex program m ing on 

a host  processor.   

Features:  

Blu et oo t h  

• Com plete, qualif ied Bluetooth stack 

• Support  for Version 2.0 

• Upgradeable for Bluetooth 2.1 when available 

• Sim ple AT style program m ing interface 

• Audio codec evaluat ion kits available 

 

8 0 2 .1 1 b / g  

• Enhanced drivers for low power operat ion 

• Robust  TCP/ I P stack or UDP/ SLI P 

• I ntegrated Web Server (TCP/ I P version only)  

• Em bedded interpreter (UWScript )  for fast  developm ent  (TCP/ I P version only)  

 

A range of codec audio development  boards for Bluetooth voice applicat ions are available.  These can 

be plugged into the wireless development  kit  for rapid of audio applicat ions. 

For cellular applicat ions, the Wireless Developm ent  Kit  also supports Siem ens’ MC55 range of 

GSM/ GPRS m odules, which are pin com pat ible with EZURiO’s wireless LAN m odule.  This perm its 

designers to develop products which can support  either short  range or wide area wireless connect ivity, 

with incredibly fast  t im e to m arket . 

http://www.ezurio.com/
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1 3 . Discla im er s 

EZURI O’S WI RELESS PRODUCTS ARE NOT AUTHORI SED FOR USE AS CRI TI CAL COMPONENTS I N LI FE 

SUPPORT DEVI CES OR SYSTEMS WI THOUT THE EXPRESS WRI TTEN APPROVAL OF THE MANAGI NG 

DI RECTOR OF EZURI O LTD. 

The definit ions used herein are:  

a)  Life support  devices or system s are devices which (1)  are intended for surgical im plant  into the 

body, or (2)  support  or sustain life and whose failure to perform  when properly used in accordance with 

the inst ruct ions for use provided in the labelling can reasonably be expected to result  in a significant  

injury to the user. 

b)  A cr it ical com ponent  is any com ponent  of a life support  device or system  whose failure to perform  

can be reasonably expected to cause the failure of the life support  device or system , or to affect  its 

safety or effect iveness. 

EZURiO does not  assum e responsibilit y for use of any of the circuit ry described, no circuit  patent  

licenses are im plied and EZURiO reserves the r ight  at  any t im e to change without  not ice said circuit ry 

and specificat ions. 

1 3 .1  Dat a Sh eet  St at u s 

EZURiO Ltd reserve the r ight  to change the specificat ion without  pr ior not ice in order to im prove the 

design and supply the best  possible product .  Updated inform at ion, firm ware and release notes will be 

m ade available on www.ezurio.com . 

Please check with EZURiO Ltd for the m ost  recent  data before init iat ing or com plet ing a design. 
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