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OverviewOverviewOverviewOverview
The  A lphaX -W S  em bedded  se rve rs  a re  32 -b it w ire less app liances fo r p ro fess iona l app lica tions. The

dev ices  a re  espec ia lly  des igned  fo r system integ ra to rs  and  industria l use rs . The  p roduct line  supp lies  a

pow erfu l, open  and  flex ib le  com puter p la tfo rm  fo r app lica tions in  d istributed  env ironm ents. The  system s

are  based  on  a  pow erfu l L inux operating  system  and  a re  free  p rogramm ab le  and  con figu rab le . The

hardw are  as w e ll as  the  softw are  com ponents a re  designed  in  a  m odu la r m anner and  a re  there fo re  easy

adaptab le  to  spec ific  app lica tion  requ irem ents . 

ApplicationsApplicationsApplicationsApplications
A lphaX  em bedded  se rve rs  a re  deve loped  espec ia lly  fo r dem and ing  app lica tions in  the  industria l and

p ro fess iona l comm erc ia l fie lds. Fo llow ing  a re  lis ted  som e exam p les  fo r typ ica l app lica tions .

Mobile  Em bedded  Serve r M ob ile  Em bedded  Serve r M ob ile  Em bedded  Serve r M ob ile  Em bedded  Serve r 

app lica tion  exam p lesapp lica tion  exam p lesapp lica tion  exam p lesapp lica tion  exam p les

Industria l Em bedded  Se rve rIndustria l Em bedded  Se rve rIndustria l Em bedded  Se rve rIndustria l Em bedded  Se rve r

app lica tion  exam p lesapp lica tion  exam p lesapp lica tion  exam p lesapp lica tion  exam p les

• Fleetm anagement

• Autom atic  veh ic le  location (AVL)

• Log is t ic

• Secu rity  app lica tions

• Te lem etry

• Bu ild ing  s ite  supe rv iso ry

• M ob ile  data  s to rage  / data logge r

• Se ria l D ev ice  Se rve r

• In dustria l con tro l app lic a t io n s

• Bu ild ing  au tom ation

• Remote Contro l

• PLC  d iagnos is  / se rv ice

• POS  app lica tions

• M ed ica l app lica tions

GSM/GPRS Communication GSM/GPRS Communication GSM/GPRS Communication GSM/GPRS Communication 
A lphaX-W S em bedded servers are supporting  an integrated GSM /GPRS  m odule . Com bined w ith the

L inux  ope ra ting  system  th is  m akes ava ilab le  a  fu ll w ire less  IP  functiona lity  w ith  a ll h ighe r leve l

p ro toco ls  s itting  on  top  o f TCP /IP . The  GPRS  (gene ra l packe t rad io  se rv ices) a llow s d irec t access  to  the

in te rnet as w e ll as  to  p riva te  ne tw orks . G PRS  enab les  a  fla tra te  equ iva lent in te rne t connection . Costs

a re  a ris ing  on ly  fo r transfe rred  da ta  vo lum e. The  perm anent in te rnet netw ork  connection  m akes it easy

fo r the  app lica tion  p rog ram  to  e .g . transfe r veh ic le  pos ition  and  fu rthe r aqu ired  da ta  in  a  con tinous

fixed  tim e  cyc le .

GPSGPSGPSGPS
A lphaX -W S em bedded  se rve rs  have  an  in tegrated  GPS  rece ive r. So  the  actua l pos ition  o f a  m ob il ob ject

like  typ ica lly  a  veh ic le  can  be  continous ly  co llec ted  and  be  transfe rred  to  a  back end  com pute r.

A lphaX-W S em bedded servers have an GPS  antenna  connector jack so  that the  antenna  can be optim a lly

p laced  fo r op tim a l rad io  recep tion .

Linux Operating SystemLinux Operating SystemLinux Operating SystemLinux Operating System
The  ope rating  system  o f the  A lphaX -W S  product line  is  a  pow erfu l em bedded  L inux. Th is  L inux system  is

an  outstand ing  stab le  and  a  fu lly  open  system . A  fu rthe r advantage  is  tha t the re  a re  a ris ing  no  license

costs. L inux supports  a  com prehens ive  so ftw are  lib ra ry  and  extens ive  p ro toco l su ite  as w e ll as  pow erfu l

and  p ro fess iona l so ftw are  too ls . The com plete  system  is  p rogramm ab le  in  C /C++   and  Java  as w ell as

a lso  in  other common programm ing languages. The com fortab le  and powerfu l deve lopm ent environm ent

ensures a  fast and  e ffic ient deve lopm ent o f spec ific  app lica tions w ith  resu lting  low  deve lopm ent cost.

A ll app lica tions fo r the  A lphaX -W S system s a re  p rogramm ed in  the  sam e w ay as they a re  fo r S tandard

L inux  PC 's . Th is  m eans  tha t the re  is  no  in itia l sk ill adap tion  tra in ing  requ ired  as  usua lly  necessa ry  fo r

p roprie ta ry  deve lopm ent env ironm ents. The  em bedded  L inux is  supporting  innate ly  standard  p ro toco ls

like : ARP, DHCP, DNS , FTP, HTTP, ICM P, IP , POP3, SM TP, SNM P, N TP, TCP, Te lnet, TFTP  und UDP.

alphaalphaalphaalphaXXXX
™
-ws-ws-ws-ws



EthernetEthernetEthernetEthernet
A ll A lphaX-W S em bedded server p roducts can be connected to  any 10/100 M bit ethernet netw ork and

the re fo re  a re  fu lly  ne tw ork  enab led . L inux  suppo rts  a ll ne tw ork  functiona lit ies  and  p ro toco ls . P rov is ion

is a lso  m ade fo r accessing  W LAN  netw orks.

Peripheral InterfacesPeripheral InterfacesPeripheral InterfacesPeripheral Interfaces
A lphaX -W S em bedded  server a re  equ ipped  w ith  four/five  asynchronous RS232 inte rfaces. One  o f it can

a lso  be  con figu red  in  RS422/485  m ode. The  se ria l in te rfaces can  be  expanded  w ith  add itiona l  fou r

RS232/RS422/RS485 inte rfaces. D epend ing  on the  p roduct ve rs ion  the re  a re  add itiona l CAN  and  d ig ita l

I/O  in te rfaces ava ilab le . Th is  m akes it easy to  connect the  dev ice  to  sw itches, a la rm  s igna ls  o r senso rs .

D ig ita l ou tpu ts  p rov ides  the  ab ility  to  sw itch  actua to rs , s igna ls  and  o the r dev ices .

Exchangeable Mass StorageExchangeable Mass StorageExchangeable Mass StorageExchangeable Mass Storage
Data  can be  stored  on industry standard  m em ory cards. The supported  techno log ies a re  –  m ode l

dependent - Com pactflash  / C F, M u ltim ed iacard  / MM C and  Secure  D ig ita l / SD  cards. The  ava ilab le

m em ory capac ities  a re  actua lly  8  GB  fo r com pactflash cards, 4  GB  fo r SD  cards and  2  GB  fo r MM C

cards. A ll m em ory ca rds can  be  used  w ith  standard  filesystem s as FAT o r ext2  and  can  be  read  and

w ritten  w ith  standard  card  readers as w e ll as  on any o ther dev ices such as PDA  o r GSM  phones

supporting  the  app ropria te  ca rd  s lo ts . The  com pactflash  socket fu lly  supports  m any I/O  ca rds such  as

W LAN , se ria l in te rfaces and  o thers .

Modular ExpandableModular ExpandableModular ExpandableModular Expandable
The  m odu la r des ign  o f A lphaX -W S  servers  g ives a  h igh  deg ree  o f flex ib ility . B y m eans o f the  expans ion

s lo t, the  A lphaX -W S  servers  can  be  equ ipped  w ith  v irtua lly  any industria l in te rface . Custom erspec ific

requ irem ents  can  thus be  rea lized  in  a  cost e ffective  w ay.
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The A lphaX-W S-300 is powered by an ARM7 / 70MHz processor w ith 32MB system  RAM  and 16MB
Flash m em ory. The operating  system  is a  powerfu l Em bedded  L inux. A lphaX-W S-300 has in tegrated  four
asynchronous se ria l in te rfaces (tw o fo r in te rna l use  o f G PS  and  GSM /GPRS). One  o f the  RS232  can  be
opera ted  as RS422/485 in te rface . Further ava ilab le  a re  an optodecoup led  dua l-CAN , one  USB -dev ice
and  an  e thernet in te rface . The  standa rd  MM C  ca rd  can  be  used  fo r o ffline  da ta  sto rage  purposes. A
standard  PS /2  keyboard  connecto r is  a lso  ava ilab le . A lphaX -W S-300 com es w ith  an in tegrated
GSM /GPRS  as w e ll as  w ith  a  GPS  m odule . The respective  antenna  connectors  a re  located  a t the  back o f
the  un it.

AlphaX-WS-300
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T e c h n o lo g yT e c h n o lo g yT e c h n o lo g yT e c h n o lo g y

• ARM7 32-Bit Microprocessor / 70 MHz

• Integrated Flash Memory 16 MB (opt. 32 MB)

• Integrated DRAM Memory 32MB (opt. 64 MB)

• 1MB SRAM batterybuffered (opt.)

• Slot for MMC Card

Capacity up to 2 GB

• Simcard slot

• Display- and keyboard controller (internally)

• four RS232 interfaces, one of it optionally RS422/485

• Integrated GPS and GSM module (using two of the four

RS232 interfaces)

• 10 Mbit ethernet adapter 

connectable to any 10/100 Mbit Ethernet

• USB Device 1.1 

• Digital I/O ports (opt.)

• DC input 8.5-40 volts

• Temperaturesensor

• extreme low power consumption

• Dimensions: ca. 186 x 158 x 32mm

C o n n e c t iv i t yC o n n e c t iv i t yC o n n e c t iv i t yC o n n e c t iv i t y

• RJ45 jack for 10BaseT ethernet

• DSUB9 for up to 4 x RS 232 and one RS422/485

• DSUB9 with 2 x CAN optodecoupled (opt.)

• PS/2 Keyboardinterface

• Headset connector

• GSM antenna connector

• Handset connector

• GPS antenna connector

• USB client 

• industrial proof DC input

O p t io n sO p t io n sO p t io n sO p t io n s

• external Display

• further industrial interfaces by means of the 

modular expansion slot

O p e r a t in g  s y s t e mO p e r a t in g  s y s t e mO p e r a t in g  s y s t e mO p e r a t in g  s y s t e m

• Embedded Linux developed and supported by Axotec

• Developmentsystem for comfortable application

development

• User programs can be easily integrated into the system and

e.g. automatically be started after bootup.
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The A lphaX-W S-500 is powered by an ARM920 / 180MHz processor w ith 32 M B system  RAM  and 8  M B
Flash m em ory. The operating  system  is  a  pow erfu l Em bedded  L inux. A lphaX-W S-500 has in tegrated  five
asynchronous se ria l RS232 in te rfaces (tw o fo r in te rna l use  o f GPS  and  GSM /GPRS). One  o f the  RS232
in te rfaces can  be  opera ted  as RS422/485  in te rface . Fu rther ava ilab le  a re  an  USB  host, an  USB  dev ice
and  a  10 /100  M b it e thernet in te rface . The  dev ice  supports  a  Com pactF lash  socket as w e ll as  a  SD  card
socket. Bes ides m em ory cards up  to  8  GB  the  Com pactFlash socket can a lso  be  used  w ith  cards w ith
I/O  functiona lity  such as W LAN  cards. A lphaX-W S-500 com es w ith  an in tegrated GSM /GPRS  as w ell as
w ith  a  GPS  m odu le . The  respective  antenna  connecto rs  a re  loca ted  a t the  back o f the  un it.

AlphaX-WS-500
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T e c h n o lo g yT e c h n o lo g yT e c h n o lo g yT e c h n o lo g y
• ARM9 32-Bit Microprozessor 200 MIPS

• Integrated Flash Memory 8MB (bis 16 MB)

• Integrated SDRAM Memory 32MB (bis 128 MB)
• 512 kB SRAM batterybuffered (opt.)

• Slot for Compactflash card

for I/O cards and memory cards with capacity up to 8 GB

• Slot for MMC/SD Card up to 4 GB capacity (opt.)

• Simcard slot

• Integated  GPS and GSM module

• USB Host / Client 2.0 Fullspeed

• 10/100 Mbit Ethernet

• Digital I/O ports

• extreme low power consumption

• DC input 8.5-40 volts

• Dimensions: ca. 186 x 158 x 32mm

C o n n e c to r sC o n n e c to r sC o n n e c to r sC o n n e c to r s

• RJ45 for 10/100BaseT Ethernet

• up to 3 DSUB9 with standard RS 232 layout

• GSM antenna jack

• Handset jack

• Headset connector

• GPS antenna jack

• USB host standard socket

• USB client standard socket

• Industrial proof DC-input connector

O p t io n a lO p t io n a lO p t io n a lO p t io n a l

• Keyboard

• LCD display controller expansion

• additional interfaces such as CAN, RS 232/422/485

• customerspecific interface expansion

O p e r a t in g  s y s t e mO p e r a t in g  s y s t e mO p e r a t in g  s y s t e mO p e r a t in g  s y s t e m

• Embedded Linux developed and supported by Axotec

• Developmentsystem for comfortable application

development

• User programs can be easily integrated into the system and

e.g. automatically be started after bootup.



GPS Technical DataGPS Technical DataGPS Technical DataGPS Technical Data

G en era lG en era lG en era lG en era l

•  Temperature operating:  -25°C to +85°C

•  Temperature storage:  -55°C to +105°C

•  TSIP and NMEA  0183 Protocol

V ib r a t io nV ib r a t io nV ib r a t io nV ib r a t io n

•  0.008 g2/Hz        5 Hz to 20 Hz

•  0.05 g2/Hz        20 Hz to 100 Hz

•  -3 dB/octave   100 Hz to 900 Hz

IIII n t e r fa c e  C h a r a c t e r is t ic sn t e r fa c e  C h a r a c t e r is t ic sn t e r fa c e  C h a r a c t e r is t ic sn t e r fa c e  C h a r a c t e r is t ic s

•  TTL-level pulse:         Once per second with raising 

             edge of the pulse

              synchronous with the UTC

•  Protocols:           TSIP @ 9600 Baud, 8 Bits 

             NMEA 0183 v3.0,  

              adjustable baudrate, 8 Bits

•     NMEA Messages:    GGA, VTG, GLL, ZDA,

                                  GSA, GSV and RMC

K ey  F e a tu r e sK e y  F e a tu r e sK e y  F e a tu r e sK e y  F e a tu r e s

•  L1 (1575.42 MHz) frequency C/A Code, 8-channel,

       continuous tracking receiver, 32 correlators

P r e c is io nP r e c is io nP r e c is io nP r e c is io n

•  Horicontal:             <6 meters (50%)  <9 meters (90%)

•  Vertical:             <11 meters (50%) <18 meters (90%) 

•  Velocity:                    0.06 m/sek

L o g g in gL o g g in gL o g g in gL o g g in g

•  PPS:                         ±95 nanos 

•  Reacquisition:        <2 sek. (90%)

•  Hot Start:           <14 sek (50%)  <18 sek (90%) 

•  Warm Start:           <38 sek (50%)  <45 sek (90%) 

•  Cold Start:           <90 sek (50%)  <170 sek (90%) 

GSM/GPRS Technical DataGSM/GPRS Technical DataGSM/GPRS Technical DataGSM/GPRS Technical Data

Low  P ow erLow  P ow erLow  P ow erLow  P ow er

•  In SLEEP Mode 3mA

F r eq u en c y  B an d sF r eq u en c y  B an d sF r eq u en c y  B an d sF r eq u en c y  B an d s

•  Dual Band EGSM 900 and GSM 1800 

• Optional triband for Asia or Northamerica available

•  Conformitiy to GSM Phase 2/2+ 

T r a n sm it  p o w e rT r a n sm it  p o w e rT r a n sm it  p o w e rT r a n sm it  p o w e r

•  Class 4 (2W) with EGSM 900 Class 1 (1W) with GSM 1800 

T em p er a tu r eT em p er a tu r eT em p er a tu r eT em p er a tu r e

•  Normal operation:   -20 C to +55 C 

•  Restricted operation:   -25 C to +70 C 

•  Auto switch-off:   >+75 C and <-25 C 

                    
D a ta tr an s ferD a ta tr an s ferD a ta tr an s ferD a ta tr an s fer

•  Transferrate: 2.400, 4.800, 9.600, 14.400bps

non-transparent, USSD 

GPRSGPRSGPRSGPRS

•  GPRS transfer: Class 8 

•  optional Class 10 available

F axF a xF a xF a x

•  Group 3: Class 1, Class 2 

•  Audio Interface:            Two analog audio interfaces

CodecC od ecC od ecC od ec

•  Triple rate codec: Half Rate (ETS 06.20)

Full Rate (ETS 06.10)

Enhanced Full Rate 

(ETS 06.50 / 06.60 / 06.80) 

C om m un ic a t io nC o m m un ic a t io nC o m m un ic a t io nC o m m un ic a t io n

•  Asynchronous serial interface for AT command transmission

•  Supports  RTS/CTS hardware handshake and software

 XON/XOFF flow control. 

•  Multiplex ability according to GSM 07.10 Multiplexer

 protocol 

•  Baudrate from 300bps up to  230.400 bps 

•  Autobauding : 1.200, 2.400, 4.800, 9.600, 19.200, 38.400,

57.600, 115.200 und 230.400 bps 

Technical changes are possible without prior notice. The specified data

are not an offer in a legal sense. 

Axotec is registered trademark. All product names and trademarks are

owned by their respective owners.
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