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Conception of WS2500/WS7000 sensor

(Stitt under construction)

lntroduction
I have slnce now mre tiEn 10 ysaE a wmther sbuon wS2500. A thls tlme, lt was thè flagshlp of Lasossé Technology and from my

polnt of vid thi§ ts the best model $ls $mpEgny hës donè. Thls weather sÈatlon ls @mposed wlh one thèrmometer/hygrcmeter, - I l

one baromder, one Mmomët€r, one Eln gcugè ild on6 luxm€ts(whlctr is someÈhlng Erè) ThE slze oÍ the 5@n of this gtètlon ls

big. Howwe, lt can be critlclzed for lts 3mln measurBment step and the wind sp*d measurement whlch ls à blt'Ëndom',
It has bed a few yeaE slnöè thls statlon is no longer mnufactured and it homes àlm6t imposslble to frnd repl&emEnt sensoÉ ,* *

Ard I don't want to put in the aàrbaqe a ststlon that works pèrf<tly ,ffi bffiuÉe one ol ti€ sensoE ls broken ènd havlng to Éinvest à#
hunóreds of euros ln a new Wëàths station. This is thë reEm why I dslded to undetuke the reallzaÈlon of s *home mFde{ senson

And lf this projed suceds, then I @uld eventually lroubhshd the peple wh0 àre h the same sltuation as m€,

GeneraI description
The ss6or spedfrouon È lhe followingl

. Fully ompatlble wlth weathèr station w2500 and WS7000,

. One printed elrcuÍt board ómmn br all §ensrs. It n$t b€ @nRgurable in Èny sensof,Un seul cir@lt lhpílmé @mmun à to6 lës aapHrs
n'lmpd€ guel cptqr de la WS2500/WS7000 (tempéËUrre, humldlté, plule, vènt ,,etc)

. 8snery opBÉted. rehërgèd by a slÀr cell The s€nsdr must be ablè ho operate a doztr days without llght ènd must have a longevlty of a fe

. Mlnlmàl tranEmlssion rang. of 50m.

-Ib achlève thts, B mtcrcontrcllèr will perbrm the @mmunlGtlon wlth dlfferent 6ensoÉ. The miqa@ntrcller softwaG wlll determine whlch type

will at the sëme Hme ensre th6 transmB§jon of inlormatlon on thc prcper formàt vlà 433Mhz llnk As a r$lnder, the transml$ion Frctoal tor

on this page

Thlssemorlsalsotheopportunltytoimprovefheme€surementoíthewlf,dspeèdwhidaslsaldabdelsnotveryrelÍabléfortheWS2500 Wit
bè àble to rethhk the mësurement of thc wlnd sped And thus lmpÍave the relleblllty By using the mNmlsloh proto@l 9f the smsol WS700l

man.ged by the w€Èhs statlon), lt Is thqt passÍble to Eend an àveG99 spèd, a màxlmum sped Fnd a dlÍection ln the sme trnsmlssim

Etectronique schematic
Nothing vsy coopllÈted firr the 6letronlc paÈ we frndi

. A PIC 16F1704 perturmlng all the calelàHonS .

. A í{H:3 RTI4-433P module for 433Mhz dtta ÈrEnsmlsslon

. A 3,6V Nimh battary (480mAh) echaBed by a solàr ell of 5V 50mA,

. A am230l (or am2302) sdsoÍ for thè mÉsurment of tempeEture and humldiLy

. Inputs tur the ILS of the .Émomer and Ein gauge and an analogle input for the wlnd dlredion

. An I2C bus tur smmunlGuon witlr a brlgtÈnss seMr, at l€sÈ
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Battery siz ng

:

:
.!

NiMH solar charging
Wlnter NiMH charulng

The measures

Teínperature and humldlty 0ryS7000-?5)

6nd humldlty. An AM23OZ / DHT22 sens ls lowei

measurë air ànd soll tempeBture, for ex ugh lnputs on tl
added. lt would have bsn b§ttër to tèke / outpuB bect
tO weld by hsnd, By actlvatlng a swltch lÖ emmunicatl

th of the cabl6 Èonnedng lt to the mlcro6

Wlnd speed and direction (WS7CPGf 5)

Jb @rry out th6è mea§uruments, thé §Msor of the wS250O / W57000 on whlch the IL§ cignal is Fed (swikh whlci swltches each tlme tl

meqnÈ pEsE) ànd the potentiomdel slonàl ofthe wlnd'

Th" uc -mÈ"r"to, .odule (ECCP) ls 6po between eàch Pulse of thè ILs a me@remenl of the wlnd sp4d (anl

wtnd guss) ls thus obtalnèd u, 
"*,atu 

ra d dElrèl @N*r) module measures the voltEge at the output of the
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the direction of the wind.
Thé lrànsislors setup serues to mèasurè the voltage across the poteiltiomèter of the wind dlÍedion only when necessary. Indeèd, thls potentir
soKoms, a permÈnent supply oÍ lt would cause à currenl leakage of àpproxlmately 70pA. ie 10% of the total consumptlon targeted, whll
MOSFff-P tÍànslstor controlled by èn NPN tràf,sistor Èctlvates thls potenllometér as dglred and then perfurms the meàsuÍement vla the ADC of1
It should he Nted that lt would be quite possible tg replace the anemofreter of the WS25ao with tl!èt of another brand apsating on th
potendomet{}. Howev{, the relationshlp bétween tlre rctation frequency aod lhe wind speed should be deternined to be pÍagràafre(l tnb àe )

Rain sensu (YÍS70O0.í 6)

Nothlng very mmpllcted for this paràmelei Here agalí the sensor of the stallon is reusM, The ILS stgml ts agÈin ptcked up? which ts used to I

0 tq 4095 This value is sent to the slatlon The INT interÍupt pin of the PIC ls qÈd to mgger the incremst,

Brlghtnes5 (WS70O0-19)

Use oÍ the 12C M§44009 sensor

PCB realization
The circuit is deslgned ín such a wèy lhaL it €n be lntegrated perhdly Into a wateÍproof pla§tlc Gse,
The baLtery wiil be soldered directly Lo the circuit.

PCB and 3D vlew wlth ARE5

Soldering
F0í a part ofthè ompqenls (rÉistors, tËnslstors End tlàxim swiLch), I used a new teqhniqu€ of Weldingi the soldering wfth the pani
It 16 èclually rèf,ow soldedng, Uquld tln is deposited on the pellds, the components àíe then placed, heated for 5 minut6 in lhe oven while I

aurve and iÈ ls ready, Not wènting t0 pollde my ove[, I used an old pÈncke pail,

PCB t prototype

Premiers tests

Transmissitrs
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Duíng the lnlEallËHon piEs of uE ws2s00, $e phsG t4ltleE thé station t§ tooung br all ttre q$E, the protatyp€ wàs wry well datècted Èfr
slmulated Howewi at thè ènd of the lnlualiauon phaÉe. the stàHon no t@gs updated tte lnfumadon st by the ff$n It took me §ome tit
írÈq@ncy of dila emlesiqn Ís qritl6l, hded, the stàtlon only tctlv8tes récslvs from Hmé to tiher ln a lapsé of öre whtr theore8ally à dah
the enaoÍ6 wlll octur Sy repacting tfi€ éml$bn htorEls tur ech oÍ the émulsted sss6. BE kAnsmishn ls @iltèd out ffiecdy, These t
lndicted M thensoE d6criptlon page.

ConeJmptlon

Ío m€§ure the dnilmption of th€ dsit, à small ÉstctEnG t3 lnpd, the vàlué ol whlci l§ knowo
pÉdsdy, ànd thcn the voltrge at lte t€rmlnëls ls m$urcd, It ls thus poslblë to doduë thë
curent f,owlng threuoh lt, mffipondlng to the curflt consumd by illè prcbtypè.

ldlèr StoIA - Írrlmttun$ èsnrA
Il we conslder aó aveÍage duEtlon oí emlgston + dlaloquG wlth ttÍe ssoë oÍ aboul 2s, àn
ay€@gc ccmunÉlon oí <4OOyA iB obtitnèd, le { theoruUqt qpeËUng tlme (wtth a 4eomAh
batEry) of.l8O/O"4 = IZOOh = sO dew.

ln Éallv UE opor6tlng autonomy obtained whan thè battsy ts fully óarged ts aböut 32 days, Íhè
chaÉ on ÉÉ rlgàt shows the Gvotuqon of the b.ttery votiage o*r &ys (hdoor Bt at an avsag€
témp@tuÉ of 20 oC). Obvlóusly it wlll be nccBsary to prccsd thé sème tët outdoors-

ReaI tests

Timslssldl rànre

One oF the Rrst t6te was to méasué ttG trËnsmlssld ràng€ o, tilè *nsi Te* whk$ prcved lnoncluGtve ElnEè we ([d not er@d lsm, To ren
uansmltter RT4-433 by thé hlgher model, the ftT14-433P Luc*lly lt ls dn to dn compauble, s I dld not hM to í€dq tho etedÍonlc card.
Íhe ctEnge of thls tËnsmlitor allowEd to infieore tha tEnsrÍd§lon Gnge. Ar anténnÈ 433 Mhz ofEood quallty was added by the Em ilme.

Future developments

Temp€rature / tlumldlty

h€ @racy of Bre am23?0 sEnsq t§ nd @lly good. A ÍÍEdlfr€Ètq to be nad€ later will be Èhè u* of the hmp6Éture / humldlty rens
manui.cturud by roshlm in Gplaement of thc S|'IT15. Thls imsor @nmunt@tss ln I2C, bu5 presont on the card.

Are you interested by this sensor ?

,í you àko wam to réplae È WS2500 / w57000 6eso[ I Èn supply the p.intèd cirfltt board alone or the $nsor àssembted tn the con
(t€mperatuÉ, rdn, wind ...).
Plqse @ntad ft.
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