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Doporuéeny postup:

- Seznamte se s funkei, HW a FW aktuélniho lambda metru.
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- Pfipojeni lambda sondy typu BOSCH LSU4.x.
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ANOTACE

Tato diplomovg pr8ceudiemwanbl a 8§t a§voh8&m?2
| tygiSrokop§smovich | ambda sond fiGimyolBop&hnm

| ambda sonda je v dnegn?2 dobhD velice dTI eg
okamgitombhbkKaoo®beam &klyisn&&khu a na z8kladh t®
paliva s naprostou pSesnost? s c2lem dosac¢

zejm®na v naftveviSdtk owl cthS 2 bmen,zk?tneorv@ c h e pmoat
stechiometattk kmememds 2pr oobglgej acu domiadg S v a
sonduGi rokopg§8§smov® | ambda soa®imu deadiNakR® spau g
aS ug pSilivpboj umravgsS8hpad®¥N se sonda namon
| adNardwadr e pSevodn? kpocegoeu Apnel AtmeghEOBCAN128 ab § z |
| i pT Bos,gehe€® ©BSI| uhujizr mwaambed § es prsdBy. v pr

V progr amov arcRenv ojdan2ykc ebu@.e vIistup z | ambda
data po¥ckajad sbDrnici CAN, USB, anal ogov®m v
na komuni kaci po rozhran2 Ethernet. Typ |

kol em zaS2zen?2 bude tak® $2 ztakraBy pracoy$e v § n
sve®m opti m8§l n2 mP $evaccdnvnk rebduodved tit anka@ Ng |2 narfr
sohl edem na t o, alvybmeédodgnod ocygik$vki®adak er
pSipojen®m pSevodn2ku.

Kl 2| ovg8 sl ova
Girokop&8§8s nsondg BdschrBlud &+ . 2 / 4.9, Atmel, pSevo



ANOTATION

Thisma s & thesigoncerns itselivith development of hardware, firmwaaed testing
of lambda controller that works witlbur widebandambda sensaype LSU 4.2 and LSU 4.9
from Boschcompany. Wigband lambda sensisrtoday very important device in combustion
engine which allows precisianeasurement of residual oxygen in combustion engine burnt gas
for precise controlling of amount of fuel injected and thus achieving the-etgitening
emissio standards. Wideband lambda sensanes mainly used in modern diesel and direct
injection gasoline combustion engines, th@s®gines don't use stoichiometric volume and thus
cannot ge regular two state lambda sensbe converter is built around AtmeltrAega
90CAN 128 microprocessor affiour Bosh CJ 125 chips which are handling lambkdasors
Firmware is written in Atmel Studio software irp@gramming language. Controller processes
the measured values from lada sensors with accordance to its coneersables and sends
them trough USB, CAN and analog outputs and is hardware ready for expansion with Ethernet
interface. Type of lambda sensor is automatically detected after connection. Another importan
part of controller is regulation of heating oktlconnected sensors to keep them in optimal
temperature work point. The controller will be also monitoring the voltage pbwer supply
to avoid its discharge in case of motorcycle starting battery and powered on converter withou

the engine running.

Keywords
Widebandlambda sensoBoschLSU 4.24.9, Atme] controller BoschCJ 125
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126/ $

C2lem t®to diplomov® pr&§ce je vytvoSit
navazovamaj i § poug?22vaa ®dIlze PpoaurjrravtSkn? zt ohot o =z a
funkce, |i vylepgit st8vaj2c2. Lambdda pS

koeficientug) , kter ® se poulgdp®mE opac jakzhd Mati skh V1
tak ,pmitfayymo .spambely koeficient totig popi

motoru a t2m kvalitu jeho foankhceor Pr od,i pey
kdy je vytvoSen ide§8ln2 kompromis meBdd sp
=1 znamen8, ¢ge ve spal opwamBPmemrbstbdrdiziIst

paliva (tento p&bddus=lpdk @tdopalbujpenzejnyygg?
a tak | ze dos8&8hnouta<il ark? zskrlNshH emiad 20.v amo®k wa
tato smBsvébeapajiva sreedvjla 2t §d bkeo,nz anog eoor tiuc
spot Seby mi sz2h,o rageejnid® nea melsp&tl @md ch uhl, @& o d?
nemus?2 doj2t ke sp8Kdeynjraopagenh o paki kaneventvt
spaling§chnabo$sn&n2 vgechespotk$Sebdv Sre ideo o
nedostatku paliva. T®to smNRpPiS2BEMEmMast 8hl
poug2vaj?2 ke swmitgdlvEmiéds phAnSepyu i trre rc2h uldes
nevli hod, Kkr onMhus nj2eyeznd®h ot avki& pr.obl emat i ck §

KmNSen2 | ambda koeficientu se poug2v§g t
zalogen® na tzv. NernjssowRdVD §alkakt Nedynsg g
keramick® membr &§nh. Ta mTge fungovat Ve
membr 8ny rozd2I n§t &bnoaenetakéerkygy8§thkse ob
pouze pokud je tepl ot a snieenbnroSsnmg)rBhORBhoa & al
tak mTgeme mNSit pgnel@rn okhoon cpernotsrt aSceed 2k wsTI| 2i k u
pak S2k8&me mNS2c2. Druhou mognost2 wugit?2
|1 8nek nech&8me prot ®kjag sdledmers,mDp ok umd pjre
|l erpat kysjpedhRoe®riamgt wazdruhou a na opak,

| 1 8nek se nazlv§ |erpac?. Existuj?2 dnch z8
tyto dva typy |1 8nkT umhS$StpPpoyze | mBEdsdbgpt?
gir okov@Bsahmjea k mNS2c2 | 1.8n@kt Neatko |tey pach

vt extu pr8ce.
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Jak z pSedchoz2ch odstavecT vyplTvsg, tak
obvodkt erT se o ni bude staJdat g&mak doe rvplahcSehv
U automobil Tjditamobd»d¥&? Tj,pdhokag smemn¢ed;/
pracuj 2c? na,tmouledsl brhaezlBotam®da pSketvedin?2 k
postaven na z8kladu jig poyd@?2 wgyh® ppgermnzade
novinkou PSevodn2k je zalogen na speci §ln2zm |
zaS2zen? rejSlnati Dpis@iny R S C architektuoy Atonel Atmegd. ® r U

N8sl eduj 22g2e klaypdd ovHAun ok at d maBrve, zpol 8t k
pops&8§ny oba typy¥%wsodhu. zKepspthd®lga DelpSmplo)p é m2
ji g vyrobeml nun?ssakzPeaibiimBe ek api t ol e bude pop
pro novl pSevodn2?2kk aharedwar &,aptidlol fei rbmwar

mNDSen2 | ambda koeficidHotwvhavEpabekadbumer
JAWA Moto spol s.r.a.kt er 8 jeho VvIvo,j financoval a a
motor T.
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2 HARDWARE

21 VI ast nosct2ih os ta§ vmajv2®ho pSevodn? ku

211 St 8§vaj2c?2 pSevodnzk

St §vaj2c?2 lambda pSevodp8kl oftegtmiEs | edhPma 2 |
Mognost pSipojen2? pouze jedn® |l ambda sond)

Komuni kace po galUSBanicky oddDIl en®m
PSevod hog@gi2bjer eal i zov§n pomoc?2 intern?2
MCU, pSevodn2k poumBtvd nakSo\w® ehlRfnd men
Anal ogovijer edIsitzipgv&8n pomoc?2 zpRtnovazebr
pomoc2 PWM

VyhS2vgn2 | am@bgdggds®ndyghnany (nadproud,

Nap8jen? obvodu Iline8rn2m stabiliz8tor e

|l nspirac? k vylepgen? byly jak zkugeno

existuj2c2 modely t Nc h-CHWigeBapdUE@MN Coktpller dg. e j m¢
AEM a Lambda Controller 8 od fy. IMFsoft s.r.o.

PSi

212 VI astnosti nov®ho pSevodn?ku

poj ensondi ambda

PSipojen2 ag 4 sond typu LSU 4.2 a LSU
Po pSipojeAunn®®p$Sewndganb?yk prreosbtiahrl.tao vaautt
Mognost pSppeyottn3kyymna@ sbRrnici CAN p
zjednoho mNRS2c2ho m2sta.

Spolehliv8 autodetekcesbpddD. sondy pomoc
Ugivatelsky nastaviteln® pSavodrs2 upabu

anal ogudwitcobs |l wgn® aplikaci.

Komunikacea ovI:8d 8n?2

Komunikace poUSBe b s | vtappndkac?2, z8kladn?2 okruh
Komuni kace po sbRDrnici CAN, rozg2Sen®
Anal ogovT12bitds ®tuup Se s n o sktazn gpbrdov okdang kiu z

Har dwar ov§ podpora rozg?2 Sdmdno Etkemet Shiekl.a c e
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Napg8jenz:

T Nap8jen2 ze zmhamplDtez DCoh2BNH 2VWs Projeakt i
ale mapRA®2 vDtg2)neg 12 V (viz n2ge

T Aut omatick® vypm20rk§re2s uvinm$ey e chpfeim znowap Nt
zapnut 2 p o dosagen? hodnoty naphit 2 1.
nastaviteln®.

f Proudovdpioldbd¥¥56® na jednu pPpBpopé&ébdhbusoi
Vust 8l en®m st ian A ndjedbu sandub N r

Proveden?z:

T PSevodn2k kmadt Bk e xvovan®hop!| @dti m¢kmi sl
protiskluzovimi nogil kami.
Horn2 kryt krabilky odsudwtiel nT po odmc
Kryt2 |1 P30, pSi odstranDn®m horn2m kryt
VnhRjogmNeyopdfgVkxk G x H): 51,5 x 125 x 2

2.2 Typy a konstrukce lambda sondy

221 Dvojstavovs8 | ambda sonda

Dvojstavovg sonda obsahuje pouze jedinl
svistupn2m napht2m sodl,0,t9®mhd S( byoshaard ic§h Rsyngiles? KO
(chud&>dmNopBedlyzlek ve spalingch). PomDr a:
vprovozu m§ signgljal®twmeson8lye tewd bobdog mD s fe
a S2d2cpropedadtkaimbpgBt neyaBaBenz d§vky pa
z lambda sondy

Jde tedy regulovat pouZe& kman DPt§ESanderton adr
druh sondy se poug2vs§ pepsSémlmbeszBnkech
dnes ug typi ck?chpowerz2mnoxg§khadmtor T mall
pohonn® jednotky ji¢g oplenMtorgsip Sg 33 ml veg tSS$ ik k
nemus?2 pracovat pouzeasktakteehpomenii ¢ kgu
saml pS2pad nast8§vs§, pokud je pougit,atii ®E

m§ jinl stechiometrickl pomRr ned benz?2n.
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Obr 8ZleStrukturadvgjt avov® | ambda sondy

Obr. 9 Napétovd linle lambda sondy pro pracovni
teplotu 600°C

a) bohata smés (nedostatek vzduchu),
b) chudd smés (nedostatek paliva)
mv a b -
1000
% ” '\
=
&
5 oor
j= 5
"]
2 ol
200
0 L 1
08 09 1 1,1 12

Hodnota A

Obr 822ekzZ8vislost vistupn2ho naplj3dlz dvo
222 Girokop8smovsg8 | ambda sonda

Vgirokop8smovi® jlsaonub d\ee rsnosntlde dgnl| | Enbpuduit
a um?2ko MT kaengsousz k@pkuv2rou pSivgdhDny spalliny
| | 8nle&r paCcm?2 aat Pre mez i kecpphrlnkonwama jeho Ykol el
na hodnkt Orp®8v@dl 8 naphDt 2 4 Selkostn¥polariya e iz B& d Ak
proudu opvedempdSti ® oj enT m na | ambda sonduvevyh
spal i nr8ltjh pao tzRGipoonklbrp 8.movs§ sonda jig nen?:
pouzeswt nost2 regulovat vyhS2ykstne?r,T aslee sptoatrSge

| erpac2ho proudu a mRSen2? odporu referen]r
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Exhaust Gas

Q €O HC H, N,

q : Y

Zrdd, |
=0 [ -

Free Al Heater

Obr 823e kSt ruktur a ddarsanttygplp 8s mov® | a
223Srovngn2 pougitlich typT sond

Unavr hovan®hbzeSpuwuodhetkoba dva nejrozg?
| ambda sondt Dkhtea ®a glsiokuacv2 ch poug2vs8ny, n €
ale poug2vsg§ nejv3yxlSU4.yp bLyS P rjden9ne hm enndgDwan 1
girokop8siasofden® nNkter® khedo®tapkKygobuj2 ne
a nigg?2 givotnost cel® sondy. Tyto probl ®n

nzge je Vidihhtasgmmown &nog kraoanu AtFRp T naonedc.8 p o mhD

{NREOYyt YN a2yR .2a0K [{! noH
Charakteristika LSU 4.2 LSU 4.9 Poznamka
w2l aFK YSnSyN < I knscp|I<OT nscp O «

t njSayt Li2[ge@OON NRT AE[{! now 28 LINSayt |

ySo62 &aidnS|LnjA 02KFGg62KIGS avySaa YSia

AYSaa LInjA OKdzRS |8 OON LinjSayzaid 2t

t njSayz2ai AYSAAT GK2RY! LINE
¢SYS6N YSnNON LINBS|

OrlGt A@2dz yI TYSye

Odezva t2Yrt $20Nwa oKt 520N | 85 ayrRYSZ2ON 24

[{ noéH Yt GeKnNgI (
1RSOG2 [{! nod K2

+ 8 KnN@gF ON @geéel 20w 75W TylySye @g&eOON dzsAyY
LSU 4.2 je nachylna na kontaminaci

NEFSNBYSYN @i RdzOK 2
L2 adzy OKFNI(TGSNR&AG
6laidz2 (FEtAONRGIG vy
[{! nod 2A0 212 NI
?1 RdzOKX 204l K 1 eaft
NEFSNBYSYNY 6SLI ON
YIEfAONI OS yI 6 MaRSY LB RjdGHA 2 dz LI2 ([njlStox 6 NF OS y SL12(injSo
[{! YI @&@OON NRIfA

hRL2NI bSNyaizo 6ftyldz 020 Tyl YSylt
It @grat2380GA yI [|8K LA Tpjpoo/n K LInjA|ge &mN&dA y N

[{! nod &S T+ KnNgG}

tFrYORI NB3IdzZ I OS Rnj
%l KnjN@l ON 6 & [dlouhy krétky motoru

[{! nod 2S ylIRnkl Sy
Spolehlivost ot SLIOSyt |[ALRE SKEA@G2aGA | OA

Tabulka21Sr ovn8n2 LSU 4.2 a 4.9 |
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(as entrance Gas entrance hole

hole

Heater

Heater

umping Tape

| Nernst Tape Separating Tape

G- - = ]
| Reference Tape ' Heater Tape
= . ST T— |
Thickness 1.0 mm, central heater
Heater Tape printed air duct
Thickness 2.0 mm, heater out of

center, punched air duct

Obr 824e ki ez strukturou obou son

Po pS2chodu typwU4&LBWods?oaipho havngdpsupiost ¢
pSevodn2ku pro nopSlediny ky Pmnge s bjgddo 4 .0jZige Se nc
novl typ lseontlygj eneg dnes i g htedi aRwal &
kompatibility je podpootodgbdouStUypT2vidosns

2.3 Bosch CJ 125

Na DPS je obsadgen prdtkagddasl €onchwebpetd
integrov®@mthCory@n)o | ip obsluhuj@el menpdlau s
proud | erpac2m Nernstov] ma hodn®td keernp,a cj2 ehlo jpir
vnitSn2zmbSoNdhbmut opSelvigsmlmaodoa® napareSov @
poskytuje z8kllandmda dd mmgcevsa ijkarj 2ho vIhsS
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O vihSev samotnl se ale nesvek§, ppezemt
vihSev,fobgaBéunkln2ho vihSevu se nejprve
zmotoru jit oniag pracowmi ghn @pamBegilate s akt o pomal ou
vazbou by byShadSafenkmnobvodem komuni ku,j

napRSovimi vistupy a pomoc?2 sbRrnice SPI,
Bohugel tento |ip m8 mh®i rmSkihlaikatcealetm rdueddr n |
prob2hat dvmaek® §t apommil efPl zaS2zen2 mi.
Lambda sonda Regulacni elektronika
0, CO, HC, H, «Ip wm”: ~ tervend |6 - |P,.."MW
|, +— ‘ Doladovaci
,;’ I g Bmwa | E
_I|_, referenén) vzduch _ e Ts
it Huta
i1
tema
vyhfivani - bila 4 T ";.
3
vyhfivani + deda +_‘

Obr 85ekPrincipi8ln2z strCakRi4ra obslu

2.4 Autodetekce typu lambda sondy
241 bvod

Lip gJll2sschopen obsluhovat oba dva vige
byla mogn8§ spr&8vng§ regulace vyhS2v@gShiz zamlpn
typu sondhodnatydvdarn ¢ ziiktt@er® jsou | ervenlD or ¢
Rezisbr mezi RM a CM S2d2 velikost mRS2c2ho |
| 1 8nku a rezistor me z i UN a VM eslodSu gp?S epdrs
hodnotu vnitSn2ho odporu v optim8ln2m tepl

Toto pSeup2nbBht ,ppoltveiFleipw® N gpatn® det ek
kpogkozempasmody funkc?2 extern2ho vihSevu

mNS2c2ho proudu.
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Ubatt ECU

., Ubatt Stabi /RST
“LSU4.2/49 NEO T o e
et e— A
I I %Gan
(o), vee g vo )
—F Al VAREF
Q@ . g sl MOSI
cM |
LSU4.2/4.9 i 3 e
i8S | 551
UN SCK | scK
0sz 10k
up -D—I— A
Nermst t UR T
450mVy 33n
call - US & I uc
oo uA
b
a 33n| D

[lan O—O—d
=
i étﬁoow =
”’-; RF
o
150 §
CF
O—0 IP
" :EOOn
50..170
DIAHG VAGND Port
1A DIAHD

0—0 GND GNDS ﬂ
_]_ | 6.8k

heatar

!

Obr §6eVkor aplkaceCJ12pougi t T [p]Si n8&vr hu
PS2spupvéden? t®t o zmdmybsd uwSperddaold kvl
to znamen§ pSehr &t firmware a pSep§jet nnI
vobsl ugn®m progmuamumDaNodpa@amuy omad i cokryi.gi hdd
cestou automatick® detekce zalogen®Kagdhbd
typ sondy m8 t ot ikgnekioiya ak a k a p @ jomluh ®rgqoicmezi g 2 t
t 2 nkbnektorema konektoremng Se v o ® o U kkinekiorna pSewmé8dmd leu v
pimMBeg jeapownSeéebm je zalogahg2dkapktel pops

242 PSipojen?2 sond pk op@awemdnzalud odet ek

PSipojepSesodp? kvedende ppimoockbakekt or T z
WEIPU, tyjsous poj eny s konekt@au8NK7657 grd-LSU 4.2l i s konektar@
CNK17025 (oba od fy. Bosch). Tent o Il&mbdae kt
sonddk je vidhNDt na obr8zku 11
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Obr 827e k Pr ok & ll edo@yF

Mezikus Kabelaz k sondé

Weipu konektor Lambda sonda

|
|
|
|
Pfevodnik I: : E’:‘ |
|
|
|
|

Obr 88ekCel kov & appredsBajeeed k2 s mezi kuser
243 Proveden?2 autodetekce

Jak j e mi%eaej ®Qtewkp 0 hodbdoyu vieyleV geéslt T, je zd:¢
devpitdiov] KEREkderjsou ze zbwyddgiht yt SPr opi al
Autodetekcer y u g2 v § t o h mmbdajsendyw& gjdii nak pza ptoq ke n®o p §
odlignl me z saknicesp r WE IpRRW gej ¢ ®2 .t edy prchypa i ck
ugi vatel e, psondytl @ @e dd &1yl kt-ymvan®mu konekt o

sv®ho mezi kusu.
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Samotng§ aptoHbHehg@kitatkvorgped kabel §ge se
WEIPU na meziksub u N mhny,&. a8 propoj 2?2 dr 8t ov cen exrhapg @
nepr opZodiee nj®e t ak®,jjaekd i ndBN INmmtg sdbrsypmud. pSevodi
jedenzt Dchto pinT pSijeskenenackhémeal dedhp&m?
nadmDrn®mu proupf¥yPmdPpSalvRegem? naPot @ jpeé n¥k

firmware stav pinu pSel2st a pSenastavit s

rreor I o P ™
/e . ‘e o8 \
(2@ 9 T\ (2@ 9 eoT)
I ® I L ]
\3® 05/ \3® o/
LSU 4.2 LSU 4.9

Obr 8209@Plnci p aut odetsokf@3d), kabel §¢
25 VI bnNr pSep? praautodetekcipr v k T

ZpSedchoz?2 kageéetplg pelsaededan®s adrypwy j e t S
odporyvo kol 2 | i.puPS@P2h2%2 prvky malky méhnarwd
mNSan v o dn 2oddora Neirbnrsat coiv,iet ¢ 8§ nkmr al TV leg)lie &nou
cel ®ho pSevodumalhovgddedbpPd wd d e r mradSlisn §endyu j &
dvouk api t ol 8ch.

251 2 A1 i

Rel ® pajfStakg?2m spionag2®@epvihpdPmpovpdil| ov
alet a k\Bktal al eno. St &le se vgak poug2vs§ ve s
oproti nim:

Vihody (sign8lovich) rel ®:

- N2z&Tsodgorisepnut ®m stYavu (100ky m

- N2zk® zkreslen2 sign8lu

- Vyggd®nohtoa proudov®ho zat 2 §en?

- Oboustranni pSenos sign§lu
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Nevihody rel ®:

- Cena

- RozmNDry

- Omezenl polet sepnut 2, riziko svaSend?

Umalor 0 zmNRr o wypwOmron €8K® kt er § b yjlak ou wahpadwn&n ¢
aplikacij e ovgem |jegStihdadat gmodebb!| ehjoeg waprotleonh a
zdali je c2v,im& vpyhbbz &®madsyei jsal ecvievnk a vy buzen
virobce seovda@bBkck§namngsl ednim odzmaSanv[§re?
kontaktech vytvoSit film a sttParkrkad mtvaknt2ym
odpaSovsgn2 mTgesp§kér denge?iddnydu i stkgnatieky i ar
polarizovanou kotvoun e bo |l i bi kt entke@lon SEih@ | @alezppanp Sepnu
pot Sebuj e zpmoitddld]. pdeat edy nutn® kr omlibvod, el ®
kterT toto mTetek.ypTerktyo HHze sehnat [ j ak
DRV8833 od Texas Itsumentsk t gersdhopa o v ¢ €rBeal p@arizovanou kotvol4].
Ovgem ji g  saeo®n@at Se@neegm§ 3 ehiniok @st tom0 x 6,
jegthN ovli8&§dac2 dniggnavehbkbedtv@ddegmészab
deska m§ v2amdWdeskeyw jae ctemmhcvycenkg.j ednoho

KI , dM-onTisttlek st oj 2a draélg®c hs d @ Okprd&ttS edopab Mat y
dvojitTmi H mTst ky. Cena aplikace tohoto

zbyt et ®®dhou m2sta na DPS.
252 Anal ogov] sp2nal

Anal ogov 1 s prihapa dvaajnsdwp aw al el n2 MOSFET P
odstran2 to, (e samptphd MOSRKEIS tv®@prgudppuze c n I-
jedn2zm smhDre3n aurtloi tjGe\ydd air i p NNy aPdt &) a( G,
Source (S\JUMOS F ESINT k an 8§ | polaritaVegek Itagd n®r ot o se poug?
Zz8t Izgmd,l ke je tak® spPi2orRIMCUMWIOSIEEMMTSksavh §1 e
tonaopala poug2vaj? se k.pSnptn®n?2 abmypBitk2ym sop 2
velikostijakotgkt er ® .ov |l §daj 2
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Totobyvur | itTch apl i kadionebds vke tp&SR ptodarp ®

proch€S2gliagd§ | gt.bBoouh up@ell @ zapoj en? m8 nezeé
snapipgrzoqmibdporlj ak je vidndt na obrathkgol®. sp

S i gnSkbeojeeoRd p o r i jeho zmDny sn2geny na min

vi hodn® wd aplikati mpoSset vka, diplyzdvav y br an® anal ogov® s

na

pTvodn2m pSevodn2ku.

Vihody analogovich sp2nal T:

T Mal ® rozmDry
1 Cena

1 Spolehlivost

1

Rychlost pSep2ng&n2 (v t®to aplikac

Nevihody analogovich sp2nal T:

Nezanedbatel nl ovdupo(rney |seepyrt iy ts@iiynsat a
ale n2zk® proudov® zat2gen?z2)
Odporvsepnut ®m stavu nen?2 konstantn?
Zkreslen? sign8lu vliivem parazitn?zc
JaknlaphNSowisah signgl T chceme pSen§

nap8jen2 sp2nale

Voo (+)
SWITCH

SWITCH s
DRIVER
_{01 P — CHANNEL P — CHANNEL N — CHANNEL
Ibo o

Q3

o— lmﬁ‘_&

Q2 oD
H N - CHANNEL

Vss (-)

Figure 2: Basic CMOS Switch Uses Complementary Pair to
Minimize Roy Variation due to Signal Swings

Obr §2le¥ni pSnhcipp&j @A2 analdhgov®ho
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Ron
A NMOS

PMOS

COMBINED TRANSFER

&
/\
CMOS -—/\

SIGNAL VOLTAGE +

A

..

Figure 3: CMOS Switch ON-Resistance Versus Signal Voltage

Obr 8212 Rr TbNDh odporu vpegpndat@mobt gz k
253 Test anal ogpwviocdh sp2nal T

Jelikog jsou analogov®eb®P? ®alémigwdwkor oal
vyzkouget , jakregl m®m Bwrl \havaydbimadBoe !l yd vaeanal o
sp2mpdlibsrin gnmat el nTch parametr T:

Parametr (max. hodnota) | Analog devicesADG888| Texas instruments TS5A2315!

Konfigurace s 4x SPDT 2x SPDT

Odpor Vv sepéeu 0, 75Y 1Y

ZmNDna odpor Uon .
0, 262 0,25 Y

(flat)

Parazitn2z kap 115 pF 55 pF

Tabulka22Sr ovngn2 parametr[f8lanal ogovlT

1A

o1
818

528
o2
528

N1

S3A

518

B
SWITCHES SHOWN g
FOR & LOGIC 1INPUT =

Obr §212%ni t Sn2 st r uTGsAAAN5EY7,4DG888 a
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