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1, WSTEP

141 Przedmiot i cel splrawozdania.
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W niniejszym sprawozdaniu przedéatyiono wyniki dokonanego rozezna=
nia stanu techniki w zakresie czujnikdéw do pomiaru parametréw pra=
cy tadowarki Z-35 w oparciu o informacje uzyskane u producentdow,w
osrodkach badwczo-rozwojowych, a takze u przedstawicieli firm zagra
nicznych /HONEYWELL, MOTOROLA, LUCAS, GANZ/, Celem byXo wybranie

czujnikéw do pomiaru poziomu,K cisnienia i temperatury,

. 1e2__Podstawa _opracowania.
s

Podstawg niniejszego opracowania jest umowa Nr 302/80 2z dnia
86411412 na wykonanie pracy pt."Zestaw informacyjno-pomiarowy dla
maszyn budowlanych", zawarta pomigdzy Przemysiowym Instytutem Auto-
matyki i Pomiaréw w Warszawie jako Wykonawcg, a O$rodkiem Badawdzo-
Rozwojowym Maszyn Ziemnych i Transportowych Kombinatu Huty Stalowa

Wola jake Zamawiajgcyme

1s3__Wyksz literatury.

W niniejszym opracowaniu korzystaeno z informacji wymienionych w
pe1.1 oraz publikacji:

1e Society of Automotive Enginering /SAE/

2« Institute of Electrical and Electronics Engineers /IEEE - USA/
3, Institute of Electical Engineers /IEE Wielka Brytania/

4, Biuletyn PIAP

5. Wydawnictwa Komunikacjii Egcznosci, Wydawnictwa Naukowo-Technicz
2 WYMAGANIA ZAMAWIKJACEGO

Zestaw kontrolno-pomiarowy dla adowarki I~-35 powinien mierzyé w
sposdb ciggty i : sygnalizowaé przekroczenie wybranych
parametréw pracy tadowarki oraz sygnalizowaé zataczenie urzgdzen

dodatkowych, [Y



Do parametréw mierzonych w sposéb ciggly /& syghalizacjg przekroe
czenia wartosci dopuszczalnych/ nalesy zaliczyé‘pbmiary:
a/ poziomul- ptynu hamulcowego,
- oleju w silniku,
- piynu w chiiodnicy,
-~ paliwa,
b/ cisnienia;- oleju w silniku,
- " powietrza w obwodzie I /dot, hamulcéw/,
- . * powietrza w obwodzie II,
- powietrza /informacja o

zanieczyszczenie filtru powietrza/,

¢/ temperatury:
~ piynu w chkodnicy,

- oleju w silniku,
- uktadu napgdowego /zmie nmkmomentu/,
d/ przebytej drogi / w knv;
e/ czasu pracy w motogodzinach,/umownegm przeliczeniowege z obr./
£/ chwilowej prgdkosci obrotowej silnika,
g/ chwilowej predkosci jazdy maszyny,
h/ przeiozenia kinematycznego przekladn;,hydrokinetycznej /3eako
stosunek dwéch predkosci obrotowych/,

beda
Sygnalizowane _ takZe pewne stany urzgdzei, takie jak:

wigczenie gwaryjnego ukzadu skrgtu,

- zanieczyszczenie filtru olejowego ukXadu napgdowego,

- zaniecgzyszczenie filtru olejowego ukzadu roboctego,

- uszkodgzenie uk¥adu hamulcowego tylnegoé/%uzyte szczgkil hamulcowqé

- uszkodzenie uk*adu hamulcowego przedniego¢/%u2yte szczeki hamul-
cowq‘

- neutralne pozozenie dZwigni biegdw.

Ponadto powinno byé sygnalizowane wkgczenie urzgdzerd dodatkowych:

- zatgczenie ogrzewania silnika sirokko,

- praca ogrzewania silnika sirokko, E;



- zalgczenie hamulca recznego,

~ zatgczenie Swiatta drogowego,

- rozruch silnika za pomocg nagrzewnicy,

- zazgeczenie lampy biyskowej,

~ zakgezenie kierunkowsskazu lewego,

- zatgczenie kierunkowskazu prawego,

Celem niniejszego opracowania jest wybdr czujnikdéw niezbgdnych do
ciégkego pomiaru cisnienia, temperatury, poziomu pzyndéw eksploata-
cyjnych i predkosci obrotowej.

Czeéé sygnalizacyjna zestawu posiada tylko wprowadzenie odpowie-
dnich kontrolek do ziacza, ktére przykaczone bedzie do istniejgce]
instalacji Zadowarki,

Podstawowe wymagania eksploatacyjne czujnikdéw:

odpornoéé temperaturowa: -40°C + +70%

odpornosé na drgania mechaniczne:

zakres czestotliwodci: 20 + 80Hz
przyspieszenie: 15g
- wytrzymazosé na udary: 10000 udardéw przy przyspieszeniu 30g

- trwatosé 2000h

3¢ PRZEGLAD CZUJNIKDW STOSOWANYCH W TECHNICE MOTORYZACYJNEJ,

3¢1 Czujniki nggggéci_gbrotowei.

- — e 200 o e e G Sy .

Do pomiaru predkosci obrotowej stosuje sig czujniki:

- amorficzne, wykorzystujace magnetyczne materiaty amorficzne, w
ktérych wystepujé zjawiska Wieganda i Matteucciego lub efekt
Barkhausena

- magnetoindukcyjne

- indukcyjne

- hallotronowe

- magnetorezystancyjne

-~ optoelektroniczne é;



- tranzystorowe

- gaussotronowe

Czujniki te/nie dotyczy optoelektronicznych/umieszcza sie w pobli-
zu elementu ferromagnetycznego wirnjgcego, posiadajécego wystepy
/np. zeby/. Uzyskuje sie impulsy, ktérych czgstotliwosé jest pro-
porcjonalna do predkosci obrotowej.

Stosowana jeszcze przez firme GANZ pradniczka jest rozwiézaniem
przestarzazym & odznacza sig¢ miedzy innhymi @uﬁé niedokladnoécié,
szczegblnie w zakresie maXych predkodci obrotowych. '

Obecnie najczescie]j stosowane sé czujniki magnetoindukcyjne i indu
keyjne, ale wypierane one bedg przez czujniki z materiaXdéw amorfi-
cznyche W kraju dostepna jest caia gama czujnikéw tndukcyjnyche
Proponuje sie zastosowaé czujniki indukcyjne produkowane przez
firme PUH, do czasu uruchomienia produkcji czujnikdéw opracowywanya:

w PIAP /temat rzqdowy/.

222 _Czujniki temperatury.

Przy pomiarze temperatury stsosuje sie czujniki:
-~ termoelektryczne,
- rezystancyjne metalowe,
~ rezystancyjne termistosrowe,
- pékprzewodnikowe zigczowe,

-rezystancyfne krzemowe,
- kwarcowe,
Najpowszechniej stosowane byity czujniki rezystancyjne termistorowe,
ale obecnie sthsgowane sé przedewszystkim czujniki pdéiprzewodnikowe
/tranzystorowe/ oraz coraz czgsciej /gkéwnie ze wzgledu na ceng i
duza czutosé/ krzemowe.
Najkorzystniej byxoby zastosowaé czujnik péiprzewodnikowy mimo
importu ze strefy dolarowej, ale nalezy wzigé pod uwage mozliwogé

uruchomienia takiej produkcji w Polsce /MERA OBREUS/. EF.



3s3__Czujniki cisnienia.

W przemysle motoryzacyjnym znalazly zastosowanie czujniki:

- rezystancyjne,

- piegorezystancyjne krzemowe,

- wibracyjne,

- piezoelektryczne,

-~ pojemnosciowe,

- aneroidowe i diafragmewe z przetwarzajgcym elementem indukcyjnym,
- ultradiwigkowe z diafragmg krzemowsg,

Yowszechnie stosowane w zestawach kontrolno-pomiarowyeh czujniki
rezystancyjne /Adok%.+6%/ nie znajdujg zastosowania w uktadach stee
rowania praca silnika, ze wzglgdu na w/w dokadnos$é stosuje sig tu
czujniki- piezorezystancyjne krzemowe, ale sg one znacznie drozsze
Jnp. firmy HONEYWBLL bez wzmacniacza okoxo 16 dole. , & ze wzma—
chiaczem okozo 100 dolaréw( Biorgc powyzsze pod uwage praoponuje sie
gostosowaé czujnik rezystancyjny produkowany przez firme GANZ /produ~
kowany przez MERA - PAFAL jest niskiej jakosci/,

3s4__Czujniki poziomu piynow.

W tej dziedzinie pomiardw stosuje sie czujniki:

- rezystancyjne piywakowe,

- pojemnosciowe /tylko dla gbiornikéw o duzych zmianach poziomu/.
Ciggtego pomiaru poziomu dokanuje sie w zasadzie tylko dla paliwae
Infvrmacje o poziomie cieczy chodzgcej i poziomie oleju w silniku
ugzyskiwane sg i tak w sposdéb posredni»‘ poprzez pomiar temperatury
chXodziwa oraz cisnienie oleju w silniku.

1) tyq&rzypadku proponuje sig zastosowanie czujnika poziomu paliwa
firmy GANZ / ze wzgledu na wigkszg rozdzielczosé i lepszg liniowosé
niz PAFAL/ oraz pionowy rezystaneyjny czujnik poziomu do pomiaru
poziomu cieczy chiodzgcej, chociaz zupeinie wystarczajgca dla uzy-
tkownika bytaby informacja o zbyt niskim poziomie cieczy. g;
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W przypadku poziomu pZzynu hamulcowego proponuje sig zastosowaé czuj

nik od samochodu Fiat 126p lub Zada, ktéry sygnalizuje zbyt niski

tomy

poziom, Do pomiaru oleju w silniku brak czujnika produkowanego w

Polsce i KDL, Czujnik do sygnalizacji zbyt niskiego poziomu oleju

produkuje firma LUCAS,.
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CZUJNIKI PRODUKOWANE I OPRACOWYWANE W KRAJU I ZAGRANICA

Wybrane, | sposrdd, ¢
W tablicy 1 przedstawionof czujnikiVpro ukowam/’obecnie, za$ w tablic

2 nowe opracowania w krajue
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| mierzona | czujnik ! Producent | Uwagi
i w1e1kosé§ gkraj }zagranica
- 'r“ ----------- oo ———— r ------------- e paindekeindedadedededndedat et et A
predkoss | indukeyjny Beo.o PUH |  LUCAS 3
! obrotowa | pradniczka 1. i GANZ i
ieganda ! I ECHLIN |
T— N m————— e b e e R =—
tempera~ | termistoro-] PAFAL ! LUCAS H
tura I wy 1 ! GANZ !
1 { POXprzEewo- .P.Z 1 i
! dnikowy ! CAREX H H cena 0k.40000z
i tranzystor,! i i
| pétprzewo~ |} ! HONEYWELL |
! dnikowy : t  MOTOROLA 1 =Ye 0k o0,20SD
| krzemowy | i  PHILIPS |
| ! [ SIEMENES |  ~"- 0k,0,3USD
-b——----———-r-o- ————————— 1- ————————— :— ———————————— --i-—-—-—:n—-—-—-——————(::
cidnieniel potencjomet ! ! bardzo duga nie
¥ {PaFAL | | dok¥adnosé +10%
! I Lucas ; dokzadnosé +6%
] 1 GANZ :
| krzemowy MERA | i obecnie tylko
piezorezyé |OBREUS | i dla gazdéw
stancyjny E E 5 mate zakresy do
i |  HONEYWELL N __ 0,2NMPa
¢ ! ! i cena Oks 16 USD
] 1 I ! /bez wzmacniscs
i tensometry-{ ZDIBM H H na wktasne potrz
] czny | ! by,ale istnieje
i 1 mozliwosé rozsz
, H ! ! produkeji
! ! ! 1 ! cena 0k.40000z
i i | PZ CAREX ; | /cena 100000 :zt
i i i 9
i i |
1
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| poziom } potencjome- PAFAL ! weas |}

tryczny 1 GANZ !

j | pojemnogcio-} 2D IBM H ! dla zbiornikéw o

! 1wy ! ! wyse mine 350mm

Tablica 2 Nowe opracowania,

{ L J — r --------- - [l
mierzona !czujnik 'producent lub uwagi
wielkosé ! lopracowywujacyi

- S e D P G S S SHED G G G g S Sun I GHIR W MS VIS VEb SEE THE SER Sy AS Guy VD SN SN AN r--‘~-- - enwC
temperatura ! termometry IMERCOMP ! Badania w PKNMlJ /brak

grubowarst, i dokZadnych danych/
| Termorezy- | !

i stor IMP 1001 MERCOMP 1 przygotowywane wdrozenie

! grubowarstw. ! /brak karty katalogowej/

i lpolprzewod- IMERA OBREUS 1 /zambéwienie rzgdowe 8,2/

! 1 nikowy ! ! prace badawcze

e e e o e o o e e e e e e S Lo b

i piezorezy-~ (MERA OBREUB 1 badania prototypdéw uru-

' staneyjny | i chomienie w MERA-PNBFAL,

! przetwornik ! ! mozna uruchomié produkcj

| cidnienie cidnienia i czujnika w zakresie O=1F

! ze wzmachiae) | ze wzmacniaczem po zZozc

1 ! czem ! ! nym zaméwieniu przez

| 1 i i Hutg Stalowa Wola

] - a2 A o i 0 e o S S i e et P e et D S P e G Y i S e v P e s S s e e e L 50 e 0 e 0 e - -

1 &

1 predkosé ;czujniki { PIAP | temat rzgdowy prace bada

! obrotowa | indukeyjne | | weze

l ——————————————————————— | - — - & - ap - oy

lopredkosé rWieganda i PIAP I prace badaweze /temat

I obrotowa H ! ! rzadowy

'_ -------- J TP p——— prap— - -
Se WYKAZ PROPONOWANYCH CZUJNIKOW POMIAROWYCH DO ELADOWARKI E-35

Uwzglgdniajgc wstepne wymagania Zamawiajgcego, wyniki konsultacji

gi
z OBRMZiT oraz analizy dostepnej literatury prbpbnﬁiﬁg;stepujqce

parametry, ktdre nalezy mierzyé w sposdéb ciggly oraz ich zakresy

pomiarowes

- poziom: - piyhu hamulcowego,

-~ oleju silnikowego,

-~ piynu w ch#odnicy,

-~ paliwa,

A0



cidnienie: -~ powietrza w obwodzie I /do 1M1>a/1
- powietrza w obwodzie iI/éo 1MPs/,
- oleju silnika /do 1 MPé/,'
- zanieczyszezenie filtru powietrza /25 ¢ 28 HzO/,

temperatura:
- piynu w chkoednicy /do 130°C/g

- oleju w silniku /de 130°0/,

- ukkadu napedowego /do 130%/,
predkosé obrotowa: O -« 2500 obr/min,
predkosé chwilowa: O -~ 50 km/godz '
czas pracy:umowny przeliczenjowy z obrotéw w motogodzinach,
przebyta droga.
Przy wyborze_czujnikéw kierowano sig ich parametrami, dostgpnoécié,
a takze eené. Uwzgledniono takze zyczenie Zamawiajécego odnoénie
sposobu zamocowania, miejsca zamocowania itg. )
Zaproponowany zestaw czujnikéw zapewni dbkadnosé pomiaru ok.+6%
dla pomiaru cignienia, +2% dla pomiaru temperatury, oraz +7% dla
pomiaru poziomu co jestdzupelnie wystarczajéce dla zestawéw kontro-
lno~pomiarowych /np. LUCAS/ .
Doktadnes$é pomiaru predkodci,drogi +1%. Czujniki o znacznie wigk=
szej dokladnoSci /gkdéwnie ciSnienia/ stosowane sg przede wezystkim

do ukadéw sterowania elektronicznego silnika.

M
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! ptynu hamulcowego E sygnalizacja przekroczenia, zagstosowans
1

! ! do pojazddw samochodowych Fiat 126p
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1 i lub Zada
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! oleju silnika ! sygnalizacja zbyt niskiego poziomv

| I LUCAS

} ------------ - J' ----------------- - - -

i paliwa {  GANZ typ 38.0034.45.007 ENA 550

E ————————————— J: ~~~~~~~~~~~~~~~~ - - -~ Al
| ptynu w chXodnicy 5 GANZ typ 38.004945001 EE& 817

i

1 1 -
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1 e e !

lciénienie powietrza w | ¥ GANZ 38005725005 ; EFA M 14x1,5

| obwodzie I i IT i

! cid$nienie oleju silnika |}

1 1

i zanieczyszczenie filtru | 130 PC HONEYWELL ; MOTOROLA

E powietrza E
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1 1

1 1

! Temperatura !

[ - 1

! ptynu w chtodnicy ! MPS 102 MOTOROLA, w przysztodeci zasta
] i

] oleju w silniku ! pienie elementu opracowywanego w

| uk*adu napedowego ! MERA OBREUS /tablica 2/

fm = m e m = 4 e e e e m e e e mm—————-—— -
] 1

§ .. 1

I predkesé drotowa I PUH

| predkodé jazdy g PUH

]

! przeZozenie kinematyczne | PUH

1 . . . ] q

i licznik motogodzin : GAN%)“ adaptacja

! licznik km ! GANZ
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Czujniki cisnienia i temperatury wymienione w tab.3 zapewniajg
dokzadno$é pomiaru 2% dla temperatury,+6% dla cidnienia,
Zastosowahie doktadniejszych czujnikdéw ﬁiezorezystancyjnych do
pomiaru cisnienia /dokZadnoéé +1%/ uwazamy w tym przypadku za o-
niecelowe, gdyz nie jest wymagéna taka doktadnos$é, a cena kilka=
dziesigt razy przewyisza cene czujnika rezystancyjnegoe
Zastosowanie do sygnalizacji poziomu o0léju w silniku czujnika
firmy LUCAS wynika z braku takiego w kraju oraz w KDL,

Naszym zdaniem jie jest to pomiar niezbedny.

W zasadzie mozna by zastosowaé do p6miaru temperatury czujniki
ternistorowe GANZ, ale wymagajé linearyzacji charakterystyki
oraz uwzglednienia duzego rozrzutu rgzystancji. Biorac pod uwage
niezbyt wysoké ceng elementu oraz to, Ze jest opracowywany obe-
cnie polski zamiennik wybrano element produkowany przez METOROL:
Licznik km i motogodzin stanowié bedzie adaptacje z zestawu wske
Znikéw produkowanego przez firme GANZ do czasu uruchomienia pro-
dukcji liezydei elektromechanicznych opracowywanych obecnie w
PIAP /temat rzédowy/.

W oparciu o przeprowadzone rozeznanie trzeba stwierdzié, iz
istnieje potrzeba opraecowania i uruch9mienia produkecji czujnikéw
dla motoryzacji, gdzie czesto wystepujg szczegblne wymagania
klimatyczne, a~ nie sg potrzebne duie dokzadnosci pomiaru /jak
np., W przypadku robotdéw przemysZowych/, Wymaga to zebrania wszy-
stkich zainteresowanych i opracowania wspdlnego postgpowania w

celu tiruchomienia produkcji czujnikéw dla potrzeb moteryzacjie

AD



PCR jest czujnikiem elektronicznym,
czujnik indukcyjny wykrywajagcy metal oraz uktad wyrézniania przekrocze-
nia predkoSci progowej.

oY

I. Etiudy Rewolucyjnej 40
02-643 Warszawa
tel. 480842

zawierajgcym w jednej

ELEKTRONIKA ELEKTROTECHNIKA SYSTEMY STEROWANIA

Zatacznik nr

Czujnik ruchq PCR jest elementem automatyki’przemyslowej kontfolujqcym
ruch i sygnalizujacym przekroczenie progowej predkos$ci liniowej lub obro-
towej ruchomych cze$ci maszyn i urzadzen.

PCR reaguje bezdotykowo /indukcyjnie/ na przemieszczajace si¢ w jego
strefie czulosSci metalowe zg¢by, $ruby, wystepy itp. zwigzane 2z bedgcymi
w ruchu cze$ciami maszyn.

PCR jest szczegélnie przydatny w takich zastosowaniach jak dozorowanie
pracy przenosnikéw, miynéw, uktadéw napedowych itp., w ktérych sygnali-
zuje przekroczenie obrotéw lub ustanie ruchu.

PCR reagujgc na predko$é obrotowg moze byé stosowany w uktadach rozru-
chu silnik6w elektrycznych eliminujgc dotychczas stosowane przekaZniki
czasowe, programowe, pradowe itp.

obudowie

" PCR posiada cylindryczng gwintowang /M30x1, 5/ obudowe wykonang z mo-
sigdzu pokrytego chromem, przystosowana do latwego montazu i mocowa-
nia przy uzyciu nakretek, Powierzchnia czula znajduje sig¢ w czolowej czes-
ci czujnika, jest wykonana z tworzywa sztucznego. Przekroczenie kontrolowa -
nej predkosci progowej jest sygnalizowane $wieceniem diody elektrolumi-
nescencyjnej umieszczonej w tylnej czesci czujnika.

PCR wykonujemy z jedng ustalong przez uzytkownika czestotliwoscig pro-
gowg odpowiadajgacg kontrolowanej predkosci lub w wykonaniu specjalnym
z regulacjg czestotliwosci. '

Do regulac)i czestotliwoéci progowej
sluzy wbudowany w czujnik potencjo-
metr wieloobrotowy z o$kg w tylnej
czesSci obudowy czujnika.

PCR pracuje w obwodach zasilanych
pradem stalym i moze bezpos$rednio
wysterowywaé przekaZniki, elektro- .
zawory itp.

Sygnat -wyj$ciowy jest dostosowany
do wspolpracy z réznymi systemami
logicznymi.
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Sp.zo.0.

DANE TECHNICZNE

Napiecie zasilania DC

Tetnienia napiecia zasilania

Pob6r pradu bez wysterowania

Prad obcigzenia

Napiecie szczatkowe

Strefa dziatania s

Tolerancja strefy dzialania

Zakres pracy [czestotliwo$é progowa/
Powtarzalnoé¢ przelgczania

Regulacja zakresu pracy -
Histereza czestotliwosci [nieregulowana/

Czas opéénienia

Rezystancja wyj$ciowa
Wyjscie :
Funkcja wyjSciowa Z -

R ——
Sygnalizacja przekroczenia czestotliwo$ci

Przewdd wyjsciowy

. Obudowa

meanliy

Zabezpieczenie przed zwarciem wyj$cia
Zabezpieczenie przed zmiang polaryzacji
Zabezpieczenie przed przepieciami

[obcigzenia indukcyjne/
Temperatura pracy

. Stopient ochrony

Wibracje
Udary

15 +30VDC -
<10%

<20mA
150mA

0,8 +1,8V
10mm, 15mm
T 10%

6 + 6000 imp/min
+ 2%

stata lub+50%
L

10 + 80%

op 22 [oex]
3,3k + LED

NPN lub PNP
normalnie otwarty
normalnie zamkniety
LED

1 +2mb, 3x0,5mm?
mosigdz chromowany
tak

tak

tak

-25°C 2 +70°C
P - 67

fw = 59Hz, amgkg = 1mm

Sp. zo.0.

CZUJNIK

[P C R-10 Z N-1450-20 |

RUCHU

Noxpinalna strefa dzialania
10mm, 15mm
Funkcja wyjéciowa

Z - zwierny [normalnie otwarty/

R - rozwierny /normalnie zamkniety/

Wyjscie
N - NPN
P - PNP

Zakres pracy [imp/min]

Histereza czestotliwoéci

(%]
Informacji technicznych udzielaja:

inz, Jacek L. Turski
mgr inz., Adam A. Wieteska
inz. Wiestaw Soltyniski

inz, Krzysztof Piwonski

mgr inz. Zbigniew Qzdobinski

mgr inz. Pawetl Kietducki
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Sp.zo.o0.

ZASILANIE

Czujniki ruchu\PCR stosuje sie¢ w uktadach pradu statego. _Napiec{e zasilania
wynosi 15 + 30VDC z tetnieniami do 10%. Mozna stosowaé napiecie niesta-
bilizowane,

STREFA DZIAI.ANIA

Strefg dzialania jest maksymalna odlegto$¢ od czota PCR, przy ktérej czujnik
stwierdza przamieszczanie si¢ metalowych przedmiot6éw. Jest ona definiowa-
na jak dla czujnikéw indukcyjnych, W danych katalogowych s3 podane nomina-
lne strefy dzialania /sn/ dla stali. Dla innych metali ulegajg one’ skroé6ceniu
i moga byé okreélone wg ponizszych wsp6tezynnikéw korekeyjnych: chrom 0, 9
nikiel 0,9, mosiadz 0,5, aluminium 0,4, miedZ 0, 4.

Rzeczywista strefa dzialania moze r6znié sie od strefy nominalnej oX10%.

W zastosowaniach praktycznych zaleca sig¢ zblizame metalu na - odleglosé
mniejsza o 1/2 strefy dziatania. Jest to szczegOlnie istotne przy szeroko$ -
ciach zeb6w tarczy mniejszych od érednicy czujnika.

ZAKRES PRACY .
PCR produkujemy w dwéch wykonaniach: _

- z ustalong progowg czestotliwoscig wigczania fp _[imp/ miri] ,

- z regulacja czestotliwoéci progowej w zakresie ¥50%.
Powtarzalnodé czestotliwoéci progowej w czasie pracy PCR mie$ci sieg
w granicach X 2%.
Stosujac tarcze z rézng iloscig zeboéw przypadajgcg na jeden obrét, mozna
uzywaé PCR ze stalg _czg_stotliwoé-ciq progowsa do kontrolowania réznych za-
kreséw predko$ci. Wykorzystujgc np. kilka lub  kilkanascie impulsow
przypadajgcych na obrét mozna kontrolowaé zmiany ruchu | przetaczenie
wyjécia czujnika /, w zakresie niewielkich katowych przesunigeé wirujgcych
cze$ci maszyp.

.ruch liniowy ruch obrotowy
imp| _ . m |, zeb imp| _ obr| | zeb
fp [:mm 60 - V |5ek NI m fp Ei_r?' - B imin N £?'
HISTEREZA

Dzialanie PCR charakteryzuje wystepowanie histerezy czestotliwosci,
tj. wiaczenie PCR nastgpuje po przekroczeniu czestotliwoéci progowej,

wylaczenie za§ wowczas, gdy czestotliwoéé spadnie ponize]j progu
wylgczania. )
WY{\
B < Histereza wyrazana w procentach
—— jest definiowana nastepiijaco:
. ' ~
> >- - o fy - f
Twyt zakres 7p imp H = —_E_-'f—W_L1 » 100%
histerezy N : p

Na zyczenie odbiorcéw ustawiamy histerez¢ w przedziale od 10 + 80 %.

CZAS OPOZNIENIA
Czasem opoOZnienia jest czas, ktéry mija od przekroczenia czestotliwosci
progowej, do przelaczenia wyjsécia PC R. Czas ten zalezy od czestotliwosci

progowej. -

P
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WYJSCIE ,

 PCR posiada dwustanowe wyj$cie bezstykowe i realizuje jedng z dwéch fun-
keji wyjéciowych: po przekroczeniu czestotliwoéci progowej powoduje prze -
ptyw pradu w obwodzie obcigzenia [uktad Z/, wzglednie powoduje.przerwa-
nie przeptywu pradu w obwodzie obcigzenia [uktad R/.

e

\
Z -- zwierny R - rbzwierny
[normalnie otwarty / /normalnie zamkniety/
’ .._.__.__.' 'l‘ . —_—— i —
o : —H%+
br + | . br o
T e owy K& R iy U/t e ;ty Vi ;
n___ | wy Iln wy
i i PNP T, | &
NP ' ] 1
————— o R

WYMIARY ELEMENTOW INICJUJACYCH

Wymiary elementéw inicjujacych, tzn, prze-
ston, zebéw lub wystep6w stalowych /St 37/
zalezg od odleglosci tych elementéw od czo-
ta czujnika PCR.

Minimalne wymiary zebéw i przerw miedzy
nimi dla odlegtosci od czota PCR réwnej—5p
podane sg w tabeli: 2

Z P h

PCR-10 || 10 mm | 40 mm | 10 mm
PCR - 15 15mm | 70 mm | 15 mm

INSTALOWANIE W KONSTRUKCJACH METALOWYCH

Czolo wbudowane Czolo niewbudowane
4%, 720254
4,44, & . . d. 2d d.
- // TV A A7
-';//,-.géj-cff/"/g ANz N/

STOSOWANIE ]

Stosujgc PCR nalezy zwroécié szczegélng uwage na montaz PCR, tak aby za-
zabezpieczyé go przed uszkodzeniami mechanicznymi. Mocowanie PCR po-
winno by¢ zabezpieczone przed mozliwo$ciag samoodkrecania. W urzadze -
niach o duzych wibracjach i udarach, celowe jest mocowanie PCR na elas-
tycznych wspornikach tlumigcych drgania.

W trudnych warunkach §rodowiskowych, szczegoélnie przy pracy PCR w éro-
dowisku o duzej wilgotnoSci nalezy stosowaé oslony czola PCR w formie
nakretek z tworzywa uszczelniajgcych czolo, nakrecanych na gwintowang
obudowe czujnika. Na przepust i przewéd w PCR nalezynasungé rur¢ usz-
czelniajgcg /ng. z polietylenu/ zaciénigta na przepuscie,

N



DANE TECHNICZNE

Napigcie zasilania 10 = 30VDC S
Tetnienia napiecia zasilania §§10%
Tolerancjar strefy dziatania - 10%
Histereza przetaczania 1 % 105%ey,
Pobdér pradu bez wysterowania < 20mA
Napiecie szczgtkowe 0,83 = 1,8V
Stromosé narastania sygnaiu
’ ' .Wyjsciowego L1V psek
Prad obeciazenia 200mi (100mA)
Rezystancja wyjsciowa 4,7 k&
2przy sygnalizacji LED) 3,3kS$Z+ LE
Wyjscie NPN 1lub PNP
Funkcja wyjsSciowa 7 normalnie otwarty
L N normalnie zamknigty
Przewdd wyjsciowy .1 + 2mb,3x0,5 mm
Obudowa . mosigdz - chromowany
== - .
‘{". 1 ‘Ie br ' %04_
br l | 22 o
"ﬁ' c AWYKEJT: R _?',_fé c Gity i :
_r-———on V_ y wy —r___"' —0- K? L wy
NPN : PNP R : KE%
| | I
LN ERE: 5‘
TEl Al R g SEIHE
- = - 1=
TYP e s B =
ol gl vzl 4 oadlae
gluwl ojdo0 oAl
> © "8 g$4 g8l vwdlo
g o 2ldaf o83 &l 0] S|
N g old-dl od|>»Plud AN|N|
3 g G|l NINa| 2ol 00|
ey | odoBIES| FISE .Y LS9
. epndi @&
88 MY sl dd] Proplud nolgld
i PP 42 | RES2IEE| zla5ld8 9592
N ) Bcng FIOl M lERlE ool o ajul
; R S
PCID=2Z8 | PCID-22P || 11 2x1 ° 210,2! 4 1100 11000}._]01.]
PCID-2RN | PCID-2RP || i112x1 ° 2[0,1] 4 [tooj1000| 10,1
PCID-4ZH PCID~-47ZP [112x1 ° 0,2] 8 [100].8001 10,1
PCID=-4RN PCID~4RP M2x1 ° 416,21 8 100} 800 0,1
PCID-5ZN | PCID-5ZP |l Misx1 o 510,2]10 200 | 500{ 10,2
PCID-5RHN | PCID-5RP ||18x1 ° 510,2{10 200 | 500]7]0,2
PCID-8ZN PCID-8ZP || M18x1 ® 8{0,3]15 [200 | 200 0,2
PCID-8RN | PCID-8RP ||[H18x1 ° 810,315 j200| 200| |0,2
PCID-10ZH | PCID~-10%P j|H30x1,5] o 1010,2]20 [200 | 500} (0,3
PCID-10RN | PCID-10RP ||[T30%T, 5] e - 10]0,2[207)200 | 300}e!0,3"
PCID-15ZY | PCID-152ZP |{ M30x1,5 ® | 150,330 {200 | 100} ®|0,%
PCID-T5RYT | PCID-15RP |[1130%1, 5 o | 15]0,%]30 2001001 e10,3
1) Uspdétczynnik | stal | chrom nikiel | alum, mieds | mosiadz
korekcii 1 » 0,9 x 0,4 x 0,5

Zabezpieczenia czujnilkéw PCID:

-przed zwarciem wyjscia
-przed zmiang polaryzacji napi¢cia zasilania
—przed przepigciami (obecigienia indukceyjne)

s



-{zblizaniu pXytki stalowej St-37

h

. *Sp.zo.0. -

PCI zmienlajg sygnatr wyjsciowy reagujgc na metalowe przedmioty S
wprowadzane w strefq czuxosci czujnika.

ddlegloéé, przy ktorej nastepuje przekacgzenie jest definiowana
dako strefa dziarania®( metoda pomiaru wedXup EN 50010 ).

Nominalna strefa dziaania s, INSTALOWANTY W KONSTRUKCJIACH
Rzeczywista strefa dziaxania sp METALOWYCH o
0,9sn <srL1y18y - e
lobocza stretfa é%ialania Sy CZ°¥° wbudowane
. Sa\o,81 Sn :///' / 7, y "/'///,’/,'
e sk
‘ : histereza 2 7, W L%
wi. X / ! / /.s{ro//
Plytka / 7,/ TN\ strefa /////j ‘F/’ kil ///
/ I\ driatania
| $ Czoro niewbudowane

— : , .
= i

Strefe¢ dZiaYania mierzono prazy

o grubosci 1 mm, kwadratowej
o _boku réwnym sSrednicy czujnika

PCI realizujg jedna z dwéch funkcji jéciowych:'przy zblizaniu me-~
talu zwieraje 3%), albo rozwierajg (R) obwdd wyjsciowy. :

Z -~ zwierny R - rozwierny
' (normalnie otwarty) (normalnie zamkniety)
wyjscie otwarte, gdy wyjscie -zamkniete, gdy
nie ma metalu : nie ma metalu
OGOLNE DANE TECHNICZNE .
Temperatura pracy -25% ¢+ +70%
Stopied ochrony IP 67
Wibracje f <5502z, amaks= 1 ru
Udary biuiexs <30, t = 11 msek
I Sp. zo.0. P c l D - 1 0 z N
CZUJINIK N
INDUKCYJNY : ' ,
Zasilanie

A - prad przemienny EAC%
D - prad stazy ne

Nominalna strefa dziatania
2,4,5,5,10,15 mm

Funkcja wyjdiciowa
Z - zwierny (normalnie otwarty)
R - rozwierny (normalnie zaminigty)

Vyjécie o
N - 1PH

% - b (tylko d1a pCID)

-2

26 - (24VAC - tylko dla PCIA) - B dw /1g?

"~
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® ELEKTRONIKA ELEKTROTECHNIKA  SYSTEMY STEROWANIA
j ul. Etiudy Rewolucyjnej 40

02-643 Warszawa
tel. 480842

PCI 83 czujnikami indukcyjnymi reagujgcymi 2zmlang stanu
obwodu wyjsciowego na 2zblizanie do 1ich .czoZa metalowych
przedmiotiw,

PCI sg czujnikami przeznaczonymi do stosowania w ukZzadach
automatyki przemystowej 1 sterowania, zastepujac wyxagcaniki
kraiicowe, stykowe Xaczniki drogowe itp., zapewniaja diugg 2y~
wotnos$é, niezawodnosé i odpornogéé na wptywy technoklimatyczne.

PCI sy szczegdlnie odpowiednie do okreslania poozenia rucho-
mych czedcl maszyn 1 urzadzen, sygnalizowania ruchu, nadzoru
przeno$nikéw itp., wszedzie tam, gdzie Jest wymagana duza
precyzja i powtarzalnosé dziaXania oraz praca z duzg czgsto-
tliwodcig przetaczania,

PCTI moga Dbezpodrednlo wysterowywaé przekainiki, styczniki,
elektrozawory. Zapewniaja tez sypgnatry wyjsciowe dostosowane
do réznyech systeméw logicznych, programowanych sterownikdéw
loricznych, :

PCI sa wykonywane zgodnie 2 normg EN 50008 1 EN 50036,
sa zamiennikami czujnikéw - indukeyjnych produkowanych przez
przodujace firmy zagraniczne,

PCI posiadajg standardowe cylindryczne gwintowane obudowy,
wykonane =z mosiadzu pokrytego chromem, zapewniajgce Tatve
mocowanie i stabilnos$é termiczna oraz zabezpieczajsce przed
undarami mechanicznymi, ' '

PCI mozna stosowaé w uktadach pradu staxego (10-30_VDC) oraz
v uk¥adach pradu przemlennego (90-250 VAC lub 24 VAC),

y74 _s17. | |
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RAD PRZGATEINNY

DANE TECHNICZNE

Napiec¢ie zasilania AC 40-65Hz
Tolerancja strefy dziaXania

Histereza przeraczania
Prad obcigzenia
Prad szczgtkowy
Napiccie szczatkowe
OpdéZnienie wkaczania
Opdsnienie wytaczania

EN50036

24VAC
<1055
3+ 20%
20':"5002.':.[1
< 5mA -
<5V

<< Z2msek

20‘,4

Sn

GZUJNIKI INDUKEYINE

GO L 250VAC

L 10
3':"}_0,0 3n
20+200maA
< SimA

L 10V
<Zmsek

mniej niz potowa cyklu
cz¢stotliwosci zasilania

Funkcja wyjdciowa Z L normalnie otwarty
R e normalnie zamknicty
Przewdd wyjsciowy 1 + 2mb, 3x0,5 L2
Obudowa mosiadz chromowany
""""""" R
s K
K Y N N
AR e,
"HTJZ '—'—“' ~Uz ———; |- Nc =
| ° AR it
—_————— ——d
2) S o
o
IR EE
A Al A
H NS b +2
of GE S |H5] 89|
= | d S |14 tng 19)
£ o] = dc| A4 |83 vad| 3| —
: & g of -] @ || N W8
TYP 3 df o A8}l v |8NS| oo Al M
+ 2l 8| 931 H |OH ol B
+ o o oloQ| = o O eod | o
a8 MOl 2l Al £ jopn] nof g ©
o = ogloo|l s-Hf = | AE ﬁN wdl M
= © NANA4l onN|l O |0O gl o>l o
& N oxlod] Bel m =Pl Eaaln]l A
PCIA-57 I118x1 o 5 10,2 104 15 0,2
PCIA-5R M18x1 ° 5 10,2} 10 15 0,2
PCIA-B8Z 1M18x1 * _§_ﬁ9124_l§~~mlgm 10,2
PCIA-8R M18x1 ° 8 10,51 15 10 0,2
PCIA-10% M30x1,5! o | | 10 |o,2[ 16} 10]e ] 0,5 |
PCIA-10R M30x1,5| e 10 [0,2} 15 1010 ]0,3
_PCIA-157 _ M%0x1,5 ® | 15 10,3120 | .51 0,2
"~ PCIA-15R M3%0x1,5 e| 15 |0,3| 20 51 e O,D__
2) sTal | chrom nikiel | alum. wieds | wo51gdz
Ispbékczynnik ) ¢ 4 % 0.5
korekcii %1 x 0,9 x 0,4 ’

'Informucji technicznych udzielajq:

inz., Jacek L.
mgr inz, Adam A, VWieteska
inz, Wieblaw Soltynski

Turski

inz., Krzysztof Piwonski
msr inz. Zbigniew Ozdobinski
mgr ins. PaweX KieXducki
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0dlegosé, przy ktorej nastepuje przexaczenile jest definiowana
jako strefa dzistania */metoda pomiaru wediug LN 50010/,

Nominalna strefa dziaXania 8n lNuTATOJqVIJ W KONSTRUKCJIACH
Rzeczywista strefa dziatania sy LETALOVWYCH

0,95, <<Br<1,18p - o
Robocza strefa dziatania 85 Czolo ibUdOIan; »
dSa-<O 81Sn /////////// I‘//
wiyt Y,. d d o &
. e | Aistereza 7 M ~
X 4
Plytka £ N\ ;'Z'?;gnia W/ 'Ic 'é . t/,f":”/ //
d - PCIN CzoXo niewbudowane
A 7
C >~ DA s

*3trefe dziatania mierzono przy
zblizaniu piytki stalowe] St-37]
o grubosci 1 mm, kwadratowe}
o boku réwnym Srednicy czujnika

DANE TECHNICZNE

Napiecie zasilania 8vpc 10, /Rg & 1k /

J.d 2d o’d‘,:’,

7

Yere //

Tetrienia napig¢cia zasilania <10%
Tolerancja strefy dziatania 31045
Histereza przeZgezania 1 <+ 10%sn
Prgd wylsciowy
- metal przed czolem czujnika <<TmA
- brak metalu przed czokem —>3mA
Temperatura pracy . -250C = +700C
Stopien ochrony IP 67
Yiibracje f<550z, a, %S_1mm
Udary bmaks<i30g, 11msek
Przewdd wyjsciowy 1 & 2mb; 2x0,5ma
Obudowa . mosiadz chromowany
- e R
SCHENAT )
1 R gz § E, EE‘
. s
Ry e S ol Bl v
ol + S w A B o«
M E - SIRZES) o | Ho | £
[~ —° B d g Ac:g Qg (o
=i ® 2l d o —~ & o | &),
3 g O K o + (SIS I
& o T g S 8 [N}
+> = S| oo & o o’
FER ocojo.l & 4 | do o i
s:g T d B| o4 © -g ‘O £ oo g
vrp czuamika || 35 [SE|S3IE5| B | £S5 | 9% |8
(Gl velodal Bd fy =4 PEgE o IS
PCIN-2 M1 2x1 ° 2 0,11 4 {1000 l0,07]
PCIN-4 111 2x1 o | 4 [0,2] 8 [ 500 ]o0,07
PCIN-5 _ 1118x1 © 5 10,2110 500 10,15
PCIN-8 1118x1 o | 8 |0,4]15 200 [0,15
__PCIN-10 130x1,5 | © 10 10,320 | 200]0,35
PCIN -15 M30x1,5 e |15 10,5130 100 10,25
*xWgpdtczynnik ~ gtal |chrom nikiel |alum. mieds mosigdz
korekeii ' x 1 x 0,9 x 0,4 x 0,5 |
Informacji technicznych udzielajg:
inz, Jacek L. Turski inz, Krzysztof Piwonski
mgr inz., Adam A, Vieteska msr inz, Zbigniew Ozdobinskil

inz. Wiealaw Soxtynski mgr inz. Pawel Kiekducki ngL
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®  ELEKTRONIKA ELEKTROTECHNIKA SYSTEMY STEROWANIA

ul. Etiudy Rewolucyjnej 40
o B s ..02-643 Warszawa .
Sp.zo.0. ' - C oo T, - tel. 460842

Ciujniki indukcyjne PCIN sg przeznaczone do stosowania w ukza-
dach automatyki przemysiowej i sterowania,

Czujniki indukcyjne PCIN sg wykonywane wg DIN 19234, /NAMUR/,

‘reagujg na wezystkie metale, charakteryzujq si¢ dwuprzewodowym

wyjsciem, maZym poborem pradu, niewielkimi rozmiarami obuddw,
duzg precyzja dziatania i niezawodnoscisg.

'Czujniki indukcyjne PCIN 83 zamiennikaml czujnikdéw typu HAMUR

produkowanych przez firmy zagraniczne.

Czujniki indukcyjne PCIN posladaja w obu stanach pracy rdzne
opornosci wyjsciowe: :

~ metal przed czokem - Byy B OTKSR

— brak metalu przed czotem Ryy ¥ 1kQ

-y . Ta réznica ovornoscd wyjsciowych
ﬂ | | czujnika jest wykorzystywana np.
| I x W warunkach wspdipracy czujnika ze

1 + - i wzmacniaczem przetgcznikowym pradu.
= :> statego, ktdérego wejsScie poxaczone

czujnik ,;ggyh”a: | z wyjsciem czujnika PCIN zasila go

PCIN | napieciem stazym 8VDC poprzez sze-
regowg ‘opornosé wejsciowg Rg T 1k

Wzmacniacz reaguje na rdéznice pradéw w obwodzie wejsciowym
- metal przed czoXem Io<1mA, '
~ hxak metalu przed czokem Iy z3mA
powodujqc np. wysterowanie przekaznika doXgczonego do wyjscla
wzmacniacza, :

n

.Niskoomowe wyjscie czujnikéw PCIN =zapewnia przekazywanle syg-

naxdéw Eradowych'nqnwigksze odlegXodci /do .kilku km/, bez obawy
0 zaxiocenia od pdl elektromagnetycznych itp.. .

Obudowy czujnikéw PCIN sg wykonane z mosiadzu pokrytego chro-
mem i posiadajg trzy rozmiary gwintdéw zewnetrznych: max1,
M18x1, M30x1,5 wg EN 50008,

Dla kazdej sSrednicy obudowy czujnika wykonujemy czujniki:
~ 2z czoXem wbudowanym /czoZo osionigte tworzywem
sztucznym, wbudowane na rdéwno 2z metalowa obudowg/,
- 2 czotem niewbudowanym /wysunigta ozedé .czotowa
czujnika ostonieta tworzywem sztucznym/.

M12 M18. .M30

A2/ 19724 M 18/ AT18/Y M30/4s M3o/y
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APPLICATION
This fluid level sensor is designed as a
float switch for mounting in the side of
the fluid reservoir or engine sump. It is
suitable for operating in solutions of:-

Antifreeze—glycol or alcohol

Windshield washer fluid

Anti-leak additive

Water-pump lubricants

Corrosion inhibitors

Detergents ;

Lubricating oils
The sensor can be used on petrol and
diesel engines as part of a single or
multi-channel v.c.m. system (12V or
24v),

RATING

Thernral

Operating temperature range:
-30°C to +155°C.

CHARACTERISTICS

Mechanical

Weight: 23g ’

Dimensions: Principal dimensions as
shown overleaf. Fully detailed drawing
can be prepared on receipt of
application details.

&

FEATURES
Design
Specially designed with diecast body and
flange for heavy duty operation.

>

Operation
As fluid level falls the angle of the float
arm increases to a predetermined value
when the sensor switch contacts are
operated.

An electronic control module is thereby
triggered to activate a display warning of
low fluid level.

Failsafe sensing
Fixed resistors in the switch indicate
short-or open-circuit sensor wiring.

Life
1 million cycies of float arm.

Terminations

‘Shur’ plug is standard. Other
terminations available at customer’s
request.

Maintenance
No maintenance required.

OPTIONS
Read-out display .
(i) Individual warning light.

{ii) As part of instrument panel display
when operated through either a
single or multi-channel v.c.m.
module.

SEN P

¥ TR

Sis:

&y

PR,

Y

i

AR e e

3

L
ot

A

s, o,

e

i
i




Electronic Systems
Product Data Sheet

Sensor—Low Fluid Level
Mode!l 11SR

P
%

7 max. ___.]

51.5 max.

16 max.

29centres | 27 centres __|

Dimensions are in millimetres
and are nominal
unless otherwise stated.

36 min.

All enquiries to:
Marketing Department
Lucas Electrical Limited
Great King Street
Birmingham B19 2XF
England

Telephone: 021-554 56252
Telex: 338681 LUCBHM G

Pub. No. 3995/DE-121ssue 1

9335

o
|
6.5 max.
Two holes
— 87
—-—
Length of cable and

-

terminations to suit
requirements.

This product can only be used in approved appl
replacement intervals all of which are given on of

on request.

cations and sn accordance with maintenan
thcial Lucas outline drawing data sheets.

ce requirementsand
This nformation is 3Va%

~ Printedin England

© Lucai Electrical Limited 1982
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Oil level markings.

*‘[-‘—-‘Dipstick Oil' Probe

APPLICATION

The sensor is designed as a flexible
dipstick with a hot-wire element
incorporated in the lower end to monitor
automatically a low oil level in the sump
{with the engine stationary).

It can be used on petrol or diesel engines
(of any capacity) as part of asingle or muiti-
channel v.c.m. system {12V or 24V).

RATING
Thermal

Operating temperature range:
-30°C to +155°C.

CHARACTERISTICS

Mechanical

Weight: 77g.

Dimensions: Principal dimensions as
shown overleaf. Fully detailed drawing
can be prepared on receipt of
application details.

R & z Y %
w . i L . .
R S e e 2 R Rk man B RS et AL ding o0 ¥ g ol b 5 K&

FEATURES

Design

Both sensor electrical characteristics and
probe physical dimensions are purpose-
engineered and developed for identified
applications.

The hot-wire element is connected
through an electronic control moduletoa
warning display (see ‘Options’ below).

Fixing
Uses normal dipstick tube with minimum
internal diameter of 8mm.

Terminations
As specified by customer. ‘Shur’ plug
preferred.

Manual monitoring

When topping up engine oil level, dipstick
can be removed in normal manner to
make a visual check.

Maintenance
No maintenance required.

OPTIONS

Read-out display

i) Individual warning light.

i) As part of instrument panel display
when operated through either a single
or muilti-channel v.c.m. module.

st

.
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All enquiries to:
Marketing Department
Lucas Electrical Limited
Great King Street
Birmingham B19 2XF ..
England

Telephone: 021-5654 5252
Telex: 338681 LUCBHM G

Pub. No. 3995/DE-5 Issue 1
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APPLICATION

This sensor is a sump-mounted probe
designed to monitor automatically a low
oil level {with the engine stationary).

It can be used on diesel or petrol engines
(of any capacity) as part of a single or
multi-channel v.c.m. system (12V or 24V),

RATING

Thermal

Operating temperature range:
-30°C to +155°C.

CHARACTERISTICS

Mechanical

Weight: Approx. 65g.

Dimensions: Fully detailed drawing can
be prepared on receipt of application
details.

/

FEATURES

Design

The sensor operates on a hot wire
resistance technique, and is connected
through an electronic module to a
warning display (see ‘Options’ below).
Both sensor electrical characteristics
and probe physical dimensions are
engineered for the particular application.
The fitting position is determined by
environmental factors in the engine
sump area.

Terminations

‘Shur’ plug is a standard.
Other terminations available at
customer’s request.

Maintenance
No maintenance required.

OPTIONS

Read-out display

i} Individual warning light.

ii} As part of instrument panel display
when operated through either a single
or multi-channel v.c.m. module.

on request.

This product can only be used in approved applications and in accordance with maintenance requirements and
replacement intervals all of which are given on official Lucas outline drawing data sheets. This information is available

Printedin England

© Lucas Electrical Limited 1983
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All enquiries to:

Marketing Department
Lucas Electrical Limited
Great King Street
Birmingham B19 2XF
England - .
Telephone: 021-554 525
Telex: 338681 LUCBHM G

Pub. No. 3995/0E-4 Issue 1

o Sl Trpriivanioiite. Al R K S, it ST e iabite 47 BB,

B wrti « o P P R .

APPLICATION Operation )
This a.c. sensor is designed for mounting Maximum and minimum resistances
in header or expansion tanks of radiators  between the blades are defined by two

of any capacity to monitor automatically  resistors contained in the boss. Apparent b
low levels of all types of coolant fluid, values outside this range indicate wiring .
either as part of a single or multi-channel faults. Impedance between the electrodes }
v.c.m. system. increases when exposed due to low fluid :
RATINGS level. The resultant increase in a.c. 4
Thermal voltage across the probe terminals
Operating temperature range: activates the warning system via the
—40°C to +120°C. monitoring module. A.C. operation and
the impedance levels employed
Electrical overcome the polarisation effects of
System voltage: Designed to operate d.c. systems and the build up of
with a 12v or 24v monitoring unit. contaminants on the probe.
Mechanical Installation
Maximum tank pressure: Suitable for operating in solutions of:
151bf/in? (103kN/m?). Antifreeze—glycol or alcohol
CHARACTERISTICS Anti-leak additive_
Electrical Water-'purpp l.upncants
Sensor resistance: Corrosion inhibitors
(i) Unit clean and dry: 16kQ Impure water.
(i) Unit with blades short circuited: Mouﬁting
~1kQ : . Can be fitted in any attitude. i
Typical impedance in 25% anti-freeze -
at 20°C: 200Q " Maintenance .
M'e-c hanical ) No maintenance required. q
Weight: 25g. ) - Terminations !
Dlmer:lsmns: Fully detailed drawing ‘As specified by customer. ‘Shur’ plug 3
available on request. preferred. A
FEATURES OPTIONS ) !
Design Read-out display
Two flat metal blades protrude from an (i) Individual warning light.
insulated threaded boss into the liquid. (i} As part of instrument panel display
Contained within the boss are two operated through a single or multi- i
resistors with connections to the leads. channel v.c.m. module.

wrw

This product can only be used in approved applications and in accordance with maintenance requiremsnts and
replacement intecvals all of which are given on official Lucas outline drawing data sheets. This information is available
on request.

Printed in England ©Lucas Electrical Limited 1983 - 1M/183/LP
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Gensor — Fuel Filler

All enquiries to:
Marketing Department
Lucas Electrical Limited
Great King Street
Birmingham B19 2XF
England .
Telephone: 021-554 5252
Telex: 338681 LUCBHM G

Pub. No. 3995/D€-3Issue

Cap

-

APPLICATION

The sensor is designed to warn the driver
of a missing fuel filler cap or one
improperly fitted.

It is suitable for use on all vehicles as part
of a single or multi-channel v.c.m. system
(12V or 24V},

RATING

Thermal

Operating temperaturgtange:
-40°C to +80°C.

CHARACTERISTICS
Mechanical
Weight: 12g. 5
Dimensions: Fully detailed drawing can
. be prepared on receipt of particular
' application details.

5
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FEATURES

Design

This sensor is fitted at the mouth of the
fuel pipe and is activated by a magnet

in the fuel cap. It is connected through an
electronic circuit to a display.

Exact physical dimensions therefore
depend on filler pipe size.

Terminations
As specified by customer.

Maintenance
No maintenance required.

OPTIONS
Read-out display
i) Individual warning light.

ii) As part of instrument panel display
when operated through either a single
or multi-channel v.c.m. module
available from Lucas.

This product can only be used in approved applications and in accordance with the performance requirements
.indicated on the product specification and product limitation sheets. This information is available on request.

Printed in England

©Lucas Electrical Limited 1983 1M/18
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R APPLICATION
Q) This sensor is a thermistor for in-line”
applications i.e. direct insertion into a
cable harness lead.

ki
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_,_":}a‘f:m M'i‘f"‘"ﬁf” »Wﬁ@ﬁ"}ﬁ%. s

10

>y RATING

Thermal

Operating temperature range:

N Zero power: -25°C to +125°C.
108 Maximum power: 0°C to +55°C.

B2

%,

Fu

e

< b - CHARACTERISTICS
T Electrical
o A 102 - Resistance at 25°C: kQ+10%.
=t Temperature coefficient: 4.3%/°K.
i BN Maximum dissipation: 0.5W.
o oo Thermal time constant:
= Tc = approximately 20s.

‘ 10
bl . Mechanical
4] Weight: 3g.
Dimensions: Approximately 37mm
2 4 F 1 overall length. Fully detailed drawing
s B available on request.
oy FEATURES -
- Mounting
; 10! Fitted with blade connectors to BS
-25 (0] 25 80 75 100 125 AU151 for in-line fitting.
1 T(°C)
Typical Resistance/Temperature Characteristic i
4] All enquiries to:
L Marketing Department
Lucas Electrical Limited
Great King Street
- Birmingham B19 2XF
England This product can only be used in approved applications and in acc.ordance yvith maintenance _reguiremems ;nd X
Telephone: 021-554 5252 Le;\p:::zr:;m intervals all of which are given on official Lucas outline drawing data sheets. This information is available
Telex: 338681 LUCBHM G i
; Pub. No. 3995/DE-14 Issue 1 Printed in England ©Lucas Electrical Limited 1983 ) ' M/ ZLPO
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All enquiries to:
Marketing Department
Lucas Electrical Limited
Great King Street
Birmingham B19 2XP
England

Telephone: 021-554 5252
Telex: 338681 LUCBHM G

Publication No. 3995/DE-8 issue 1

-~

APPLICATION

This sensor monitors ambient air
temperatures external to the vehicle to
give warning at selected low
temperatures.

It is suitable for use on all road vehicles as
part of a single or multi-channel v.c.m.
system (12V or 24V).

RATING -

Thermal

Operating temperature range:
-40°C to +65°C.

CHARACTERISTICS

Mechanical

Weight: 12g.

Dimensions: Fully detailed drawing
available on request.

FEATURES

Operation

The resistance of the sensor decreases as
ambient temperature increases. This is
monitored by an electronic circuit which
activates a display when the selected
temperature is reached.

Fixing
Integral bracket.

Terminations
As specified by customer.
‘Shur’ plug preferred.

Maintenance
No maintenance required.

OPTIONS

Read-outdisplay.

i) Individual warning light.

ii) As part of instrument panel display
when operated through either a single
or multi-channel v.c.m. module.

This product can only be used in approved applications and in accordance with the performance requirements
indicated on the product specification and product limitation sheets. This information is available on request.

Printed in England

©Lucas Electrical Limited 1983 ~
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APPLICATION

This sensor is fitted in the fuel tank to
monitor the fuel volume, with the
measuring circuit specially calibrated for
the tank shape of the vehicle concerned.

RATINGS

Electrical

System voltage: 12V or 24V.
System polarity: Negative earth.

Thermal
Temperature Ranges:
Functional -30°C to +55°C.

Storage -40°Cto +80°C.
CHARACTERISTICS
Mechanical
Weight: 105g.
Float arm lengths: 75 mm to 400 mm
radius.

Note: Float arms 150 mm radius or less
will adversely affect accuracy.

Dimensions: Principal dimensions as
shown overleaf. Fully detailed drawing
can be prepared on receipt of
application details.

FEATURES

Design

o thick film measuring circuit gives
superior accuracy to a conventional
wire wound resistance type.

e measuring circuit consists of thick film
ceramic tile with palladium silver
conductor pattern printed with
resistive ink.

e laser trimming of measuring circuit
guided by computer aided design
data further improves accuracy.

e wiper arm and resistor pattern

interface by silver contact on phosphor

bronze arm.
-¢ acetal copolymer body moulding with
snap fit component assembly.

Corrosion Protection

o plastic body withstands degradation
in petrol and/or methanol mixture
environment,

Reliability

e ingenious yet simple construction
provides greatly improved reliability in
service.

Maintenance
No maintenance required.

OPTIONS
Mounting
Top and side mounting versions.

Fitment
Pushfit or bayonet available.

Feed pipe
Internal metal feed pipe available.

Low Fuel Warning

Can be included at the design stage.
Outlets -

Variations available through inserts in
main meuld tool. Snap fit features for flow
and return elbow fuel line connection.

Float Arm
Piston and dashpot damping of float arm.

Terminations ,

Blade connectors to B.S.Au151 250
series ('/,"}in line. Separate pushfit
connection or plug and socket.

2y -
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a : Dimensions are in millimetres
and are nominal
unless otherwise stated.
o
% Side mounting. . Top mounting
g & 12608 Blade Centres
N 19—
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Length 64 2
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All enquirjes to:
Marketing Department . o
Lucas Electrical Electronics & Systems Limited
Cotiege Road T
Perry Barr y
Birmingham B44 8DU
E This product can only be used in approved applications and in accordance with the maintenance requirements and
T "‘_!me‘ oz’i _ 3 5 6 03 51 Lenp:::eur:;m intervals all of which are given on official Lucas outline drawing data sheets. This information is available
Tadax 336705.LUCOL G =
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o e o Zotanbaar s éﬁ s Schema
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APPLICATION

This transducer is a gearbox driven
sender unit used in conjunction with an
electronic speedometer.

RATINGS

Electrical

Normally installed in a nominal 12v
automotive circuit,

Thermal

Operating temperature range:
Functional -30°C 1o +120°C,
Storage  -40°C 1o +125°C

CHARACTERISTICS
Electrical
4 or 8 puises per revolution.

Mechanical

Weight: 80g.

Dimensions: Fully detailed drawing
available on request,

FEATURES

Operation

Provides output puises to the electronic
speedometer with a frequency
proportional to the road Sspeed.

Installation

Will fit gearbox as a direct replacement
for the conventional fiexible
speedometer drive.

Maintenance
Maintenance free.

Terminations
As specified by customer. - :

Cable .
Cable length: 230mm preferred. . L

OPTIONS T
Design -
Gear or quill drive.
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APPLICATION

Lucas temperature transmitters are
engine mounted sender units used in
conjunction with instrument panel
indicators to provide driver information
on coolant and/or oil temperatures.

RATING

Electrical

System voltage: Suitable for nominal
12V or 24V dc automotive negative
earth systems.

..

Thermal

Operating temperature ranges:

Functional (i) +20°C to +140°C
(ii) +80°C to +160°C

Storage (i) <40°Cto +140°C
{ii) 40°C to +180°C

CHARACTERISTICS

Mechanical .

Accuracy: Not less than 5% at 100°C

with indicator at 15°C - 20°C.

Weight: Ranges from 20g to 70g
depending on type of unit and
application.

Dimensions: Principal dimensions as
shown overleaf. Fully detailed
drawings available on request.

-~
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FEATURES

Versatility

® suitable for cars, commercial vehicles
and tractors, industrial and marine
engines.

e can be matched with bimetal or
air-cored indicators.

e capability for transmitting coolant or
engine oil temperatures.

® earth return standard — insulated
return also available.

@ not polarity conscious.

Mounting

® available with taper, flat, or cone
seating.

e choice of various international thread
sizes.

Maintenance

Maintenance free.

Life
More than 2500 operational hours.
Terminations

Blade connectors to BS AU151 are
standard.

wh
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Transmitters — Fluid Temperature

Insulated Return Transmitter
Thread— 3" x 18-UNF-2A

Taper Seating Transmi.tter
Thread — 5" x 27 tp.i.

Dimensions are in millimetres

and are nomiqal
unless otherwise stated.

NPTF Dryseal
2
170
A/F
16.0
- | i E’;
! 18.0
max.
—
Thread
Protector 280
T max.
! 120 %
| max. .
L — 10.0 max. Installation Torque — 18 Nm
Dia.  Installation Torque — 18 Nm (1601b. in)) maximum
8.25 max. (1601b.in.} maximum

Cone Seating Transmitter
Thread — %" x 18 t.p.i. UNF

Dia. 14.48/14.22

23.0 max. ._——-JI }8%%/
| i .
P % Y | Rsbs1
=160 max. N it

Thread Protector
. i
Dia.

13.5 max.
1
Sealing *
Washer

Dia. 11.568/11.43 J_
Dia.
8.7 max.

) .0 max.J ===
B A \\\?ﬁ& v ;
=

9.0 max.
Dia.'
14.0 max.

Installation Torque — 18Nm
{160 Ib. in.} maximum

Sealing
Washer

25.6
m?x

All enquiries to:
Marketing Department

| M14x1.56Thread

Thread Protector

Installation Torque — 27Nm
{240 Ib. in)) maximum

| M18x1.5Thread

U
230
& D— A/F

H l max.
S <7

“ 260 :{_J—
approx.

/e

Thread Protector

Dia.
i imi Dia. ‘ 8.7 max. .
. lectronics & Systems Limited _ : atiion Torque- 3
Lucas Electrical Elec Y 87max. | calation Torque — 27 Nm . Inst(azlza(t) T £
College Road (240 Ib. in) maximum 2 ]
Perry Barr ;
irmi ! ; d 4
B"mmgham pa4 8ty i icati i dance with maintenance requirements an'lable
ed applications and in accordant ce < avai
£ ng]and 356 0351 I:;:igr;?r;c::tgfvna?: zlzef ::vsheigl’llna?g SES;n o?\p&flicial Lucas outline drawing data sheets. This information i
Telephone: 021- rep e
Telex: 336705 LUCOL G
inted T Bl © Lucas Electrical Limited 1983
%2, Pub. No. 3995/DE-25 Issue 1 Printed '"»Engfa"d
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Sensors—OQil/Air Pressure

APPLICATION

This pressure sensor is used to transmit
signals to the appropriate indicator for air
or engine oil pressure measurements.
Suitable for automotive and marine use.

RATING
Thermal

Operating temperature range:
~40°C to +120°C

Electrical

System voltage: For use in a nominal
12V or 24V d.c. system.

CHARACTERISTICS

Mechanical

Standard pressure range:
0-400kPa (0-58 psi)
0-700kPa (0-101 psi)
0-1100 kPa (0-159 psi)

Special pressure range:
0-981kPa (0-142 psi)

Accuracy:
Readings and tolerances at
% tull pressure over a temperature
range of +15° to +90Q°C:-
5%-14% full pressuré:Accurate to
6%
15%-18% full pressure: Accurate to
+4.5%
81%-100% full pressure: Accurate to
6%
Weight: 1459
Dimensions: Principal dimensions as

shown overleaf. Fully detailed drawing
available on request.

FEATURES
Operation

Pressure variation is indicated by change
in electrical resistance read by means
of a moving magnet air-cored indicator.

Reliability
Protected for operation in severe
environmental conditions.

Fitting

Preferred thread:
%" Dryseal NPTF (18 TPI). For other
types see overleaf,

Life

Not less than 250,000 cycles from 0% to
80% of full pressure.

Maintenance
Maintenance free.

Terminations
-Blade connector to BS AU151.

OPTIONS
Circuits

-Earth or insulated return available.

Damping .
Available with restrictor where required.

»
™
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Electronic Systems
Product Data Sheet - : ..

TR

Sensors —Oil/Air Pressure : -

¥

Dimensions are in millimetr
and are nominal
unless otherwise stated

4]
es ik

. B Dim. ‘A’ max. 52.46 dia. max. .
i i P " P 4420 dia. max: H
A . . y __, Hexagon
P e
— l~«— Dim. ‘B’ max. A/F see table
) - /":.
T
— . [ ~ ﬁ
x_ o AN
4 \\%ﬂﬂ
) ]
- :_:$ e :‘;“
- I 1 5 Py
" View in direction of arrow X* S =
Terminal blade to BS AU151 § I
. DimAmax 6246 dia. max. 1
—— X i ‘(
; o 44.20 dia. max. Hexagon &
| > [~—Dim. 'B" max. - ~—| A/F see table w
1 . %
| 1 oNF A
. 1o BS AU151 i
LT »g,«".
| 4 £
= T R 5N
| l ‘ / /ﬁ\ o b
Xo - ~ - - - 773\ X
\\$Z
] \
: I | E
View in direction of arrow ‘X’ a
Installation t not exceed 27 Nm. i
14" BSPF x 18 TP Close fit BS2779 67.62 12.85 18.00 nstallation torque must not exceed £/ M
Operating pressure s
%" x 27 T.P.L. NPTF (Dryseal Taper) 65.92 11.15 15.90 4 bars (400kN/m?) +4%
” 7 bars (700kN/m?) 4%
1,” x 18 T.P.. NPTF (Dryseal Taper) 70.02 15.25 ‘1 8.00 11 bars (1100kN/m2) £4% AAi
' 14" x 20 T.P... UNF Class 2A BS1580 67.62 12.85 18.00
Thread Dim. A’ Dim.'B° Dim.A/F
i
3 All enquiries to: 1
4 Marketing Department — o1
t Lucas Electrical Electronics & Systemns Limited 1.
i College Road e
Y Perry Barr 8 5
Birmingham B44 8DU ‘ o
England These products can only be used in approved applications and in accordance with maintenance requirements and
Telephone: 021 -356 0351 replacement intervals all of which are given on official Lucas outhine drawing data sheets. This information is available
.. g Telex: 336705 LUCOL Gur, i, oo | 2100 g
DN T =¥y 3, PN |
e Fub. r:lp.s_;SS/DE-ZGIssuel Printed in England ©Lucas Electrical Limited 1983 ‘o 151/118349’. % ol

Rk |
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Anschlusschema

Abb. 3/a.

Abb. 3/b.

[ GANZ MESSGERATE—-WERKE

ot Export-Abteilung
H-1701, Budapest, Pf. 58. {Ungarn) _
Telefon:475-639 Telex :22-4395 ganz! h

: l:’l ‘h-[ 5'." “:'l‘ ‘-‘ lu’:" c v :’\)‘,b‘ rJ (4 »
Messgerat Geber
Bestellungszeichen Span-| Anzei- Abb Bestellungszeichen Abb.
Zeichnungs- Kurz- | A° gebe- 1'\r. | Zeichnungs Kurz- Nr.
nummer bezeichnung retc nummer bezeichnung
38 0053 32 001 EHJ; D60 | 12 | 40—120 38 0047 36 001 | EHA; M14x1,5;
12 V; 40/120 130
. la |38004736002 | EHA;M18x1,54 2a
38005332002 | EHJ;D60 | 24 | 40-120 130
24 V; 40/120 383004736 003 | EHA;5/82;130
38005332003 | EHJ;D60 | 12 | 60-200
12 V;60/200
1a | 38 0047 36 004 | EHA;M14x1,5;| 2b
38005332004 | EHJ;D:60 | 24 | 60-200 200
24 V; 60/200
33005332005 | EHJ;D:60 | 24 {100-220| 1a | 38 0060 36 001 | EHA; M10x15;
24 V; 100/220 220 2
qss 005332006 | EHJ;D:60 | 12 | 40-120 38 0047 36 001 | EHA; M14x1,5;
12 V; 40/120 130
P 13 | 380047 36 002 | EHA; M18x15;
130
38 0047 36 003 | EHA;58Z; 130
38005332007 | EHJ;D60 | 24 | 50-150 38 0047 36 005 | EHA;M14x1,5; | 2a
24V;50/150 1a 150
38 0047 36 006 | EHA; K¥8; 150
38005332008 | EHJ;D60 | 24 | 40-120 38 0047 36 001 | EHA; M14x1.5;
24 V;40/120; 130
sY 12 | 380047 36 002 | EHA; M18x15;
130
38 0047 36 003 | EHA;5/82Z; 130
38008632001 | EHJ;D52; | 12 | 40-120 38 0047 36 001 | EHA; M14x1,5;
12 V; 40/120 130
1h | 38 0047 36 002 | EHA; M18x1,5;
38008632002 | EHJ;DS52; | 24 | 40-120 130
24 V; 40/120 38 0047 36 003 | EHA;5/8Z; 130
- 2a
380086 32 003 | EHJ;DS52; | 24 | 50-150 38 0047 36 005 | EHA; M14x1.5;
24 v;50/150 150
1b | 38 0047 36 006 | EHA; K3/8; 150
0086 32 004 | EHJ;D52; | 12 | 50-150
12 V;50/150
336808632005 | EHJ;DS52; | 12 | 60-200
12 V; 60/200
1b | 38 0047 36 004 | EHA; M14x15;} 2b
38008632006 | EHJ;D52; | 24 | 60—200 200
24 V; 60/200
Anmerkung

In der Kurzbezeichnung bedeuten D:52 und D:60 die Einbaumasse des
Messgerites (@ 52 und @ 60), der Zahlenbruch die untere und obere Grenze
des Anzeigebereiches, P weist auf eine Farbskala hin.

Anwendung

_ Das (}er'ét ist zur Temperaturmessung der Kihiflissigkeit und des Schmier-
6ls sowie des Zylinderkopfes von Kraftfahrzeugmotoren geeignet.

Beschreibung

Das Messgerat. und der Geber bilden einen Satz. Das Messgerat stellt ein
Kreuzspul-Drehmagnet-Messwerk dar, welches in einem korrosionsfesten

st mienbiny




Metallgehause mit Innenbeleuchtung eingebaut ist. Der Geber ist ein Ther-
mistor-Temperaturflhler, der sich in einem Metallgehiduse befindet. Sein
Widerstand andert sich proportional zu der Temperatur des zu messenden
Mediums. Auf die Wirkung der Widerstandsanderung verandert sich der
Arbeitsstrom des Messgerates und der Zeiger schlagt aus. Der Zeigeraus-
schlag ist in °C auf dem Zifferblatt ablesbar.

Technische Daten
Betriebsspannung

+25% +25% :
2V ~10% oder 24 V ~10% Gleichspannung

Grundfehler des Satzes, gemessen im Prozentualwert der Skalenlange und
absoluter Fehler:

Agégigibrgzzisch Grundfehler Absoluter Fehler
40-120 °C swischen 60—100 °C pbei 100 °C:4 °C
60—200 °C swischen 100—200 °C L, | bei 160 °C: 7°C

100—220 °C swischen 120—220 °C | ¥6% | 1bei 180 °C:6°C
50—150 °C zwischen 50—150 °C| -

Zusatzfehler: +1%/10 °C; zwischen —20 °C und +65 °C

Erschiitterungsfestigkeit
sinusoidale 50-Hz-Vibration mit Beschleunigung von
5 g +20% beim Messgerat;
10 g £20% beim Geber

Staub- und Wasserbestandigkeit
Schutzgrad gegen Eindringen von Staub und Spritzwasser:
Messgerat:
Stirnseite: IP 54
sonstige Stellen: IP 40
Geber: IP 65
Elektrische Anschlisse: 1P 00

Temperaturbesténdigkeit
Messgerat: .
Betriebstemperatur: —25 °C . ... +6°5 C
Lagertemperatur: —40 °C...+70°C

Geber:
Betriebstemperatur: die obere Grenze des Anzeigebereiches

Kiliebestandigkeit: —40 °C
Temperaturausgleichszeit bei eingeschaltetem Betriebsstrom: max.
3 min
Elektrischer Anschluss

Fir das Messgerat: Einzel- oder Blockanschluss
gemiss DIN 46245 und DIN 46247

Blockanschluss: 1 St. 3-teilige Steckverbindung
Zeichnungsnummer: 31 1075 94
3 St. 6,3x2,5 Steckerhiilsen
gemiass AMP Katalog Nr. 1604491

Fiir die Beleuchtung und den Geber:
je 15t.6,3x25 Steckerhiilse
gemass DIN 46245 und DIN 46247

Innenbeleuchturig
durch auswechselbare 2-W-Glithlampe mit BA9s-Kopf

Masse-
Messgerat: 0,1 und 0,16 kg

.

Geber: 0,03 kg (Type 38 0047 36 001-006)
0,015 kg (Typ 38 0060 36 001)

Zubehore

mitgeliefert: 1 St. Lampenfassung fir Glihlampe mit BA9s-Kopf
1 St. 2-W-Glihlampe mit BA9s-Kopf
~ auf Sonderbestellung:
1 St. 3-teilige Steckverbindung
Zeichungsnummer: 31 1075 94

Da"s Ger.é't ist eine VDO (BRD) Lizenzanfertigung und entspricht den allgemein ge-
. brduchlichen Anforderungen bei Kraftfahrzeugen. s

@ mrisszeichnung, Einbaudimensionen

MeSSgerat - _Smax
i /‘: -
. a
3 . s
1 S 1
_.7._j 2 _
o _ . _
Abb. 1/a.
72 '
i, 30 ‘
T l I
g E———_——
I
P 1 S|
| 7 Smax
Abb. 1/b.
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GANZ MESSGERATE—-WERKE

Export-Abteilung
H—-1701, Budapest, Pf. 58. {Ungarn)
Telefon:475-639 Telex:22-4395 ganzi h
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Elektrischer Druckmesser

Messgerat Geber

Bestellungszeichen Bestellungszeichen

Span- |Anzeige-

. X 1Abb, Abb.
Zeichnungs- Kurz- nung | bereich Nr. Zeichnungs- Kurz- Nr
i (V) | (kPa) . .
nummer bezeichnung nummer bezeichnung
38005422001 | EFJ;D60;| 12 | 0-600 38 0057 25 003 | EFA; 6; M12x1,5
12V;6

1a 38 0057 25 004 | EFA; 6; M14x1.5]

38005422002 | EFJ;D60;| 24 | 0-600

24V;6 38 0057 25 008 | EFA:6;M10x1
2b
38005422003 | EFJ;D60;| 12 |0—1000 38 0057 25 005 | EFA;10;M14x1,5
12V; 10

1a 38 0057 25 006 , EFA; 10; M10x1

38005422004 | EFJ;D60; | 24 (0-1000{-
24V;10 38 0057 25 007 | EFA;10;M12x1,5

38005422005 | EFJ;DS60; | 12 {0-1000
12V;10P

1a 38 0057 25 002 EFA; 10 air 2a
38005422006 | EFJ;D60; | 24 |0-1000
24Vv;10P

38005422007 | EFJ;DH60; | 24 |{0-600 | 1a | 38005725003 | EFA:6:M12x1,5
24V;:6;SY 380057 25004 | EFA;6;M14x1,5) 21

38 0057 25008 | EFA;6;M10x1

38 008722001 | EFJ;D52;| 12 |0-600 38 0057 25 003 | EFA;6; M12x1,5
12V;6
1b 38 0057 25 004 | EFA;6;:M14x1,5

38008722002 | EFJ;D52;| 24 | 0-600

24V.6 38 0057 25 008 | EFA:6:M10x1

38008722003 | EFJ;D52;| 12 |0-1000 38 0057 25 005 | EFA; 10;M14x 1,5
12V; 10
= : b | 380057 25006 | EFA; 10; M10x1
38008722004 | EFJ;D52; | 24 [0-1000
24V: 10 38 0057 25 007 | EFA;10;M12x1,5

38008722005 | EFJ;D52;| 24 (0-1000} 1b 38 0057 25 002 EFA; 10; air 2a
24V; 10

.Anmerkung

In der Kurzbezeichnung bedeuten D:52 und D;60 die Einbaumasse des
Messgerates (@ 52 und @ 60), die Ziffern 6 und 10 die obere Grenze des
Anzeigebereiches in bar. {1 bar = 100 kPa)

Anwendung

Das Gerat ist zum Druckmessen des Schmierdls bzw. des Bremssystems
bei Kraftfahrzeugen geeignet.

Beschreibung

Das Messgeridt und der Geber bilden einen Satz. Das Messgerat stellt ein
Kreuzspul-Drehmagnet-Messwerk dar, welches in einem korrosionsfesten
Metallgehduse mit Innenbeleuchtung eingebaut ist. Der Geber ist ein auf
einen Metallkdrper gebautes und durch ein Metallgehause geschiitztes Mem-
bran-Messorgan, welches proportional zum  Druck den Arbeitsstrom des
Messgerates andert. Durch die Stromanderung schldgt der Zeiger des Mess-
gerates aus. Auf dem Zifferblatt ist der Zeigerausschalg in kPa ablesbar.
Die Druckdichtung des Gebers ist 3000 kPa.




Technische Daten

o

Betriebsspannung
\y +25% +25% :
12V 0% oder 24V Z10% Gleichspannung

Grundfehler des Satzes, gemessen im Prozentualwert der Skalenlange: ~—

bei 0 bar: +3%
zwischen 6—8 bar: 6%

Zusatzfehler: —20 °C bis+65 °C: +2%/10 °C
Stromaufnahme: 100 mA

Erschiitterungsfestigkeit

sinusoidale 50-Hz-Vibration mit Beschleunigung von
5 g £20% beim Messgerat;
10 g £20% beim Geber

Staub- und Wasserbestandigkeit

Schutzgrad gegen Eindringen von Staub und Spritzwasser:
Messgerat:
Stirnseite: |P 54
sonstige Stellen: IP 40
Geber: IP 65
Elektrische Anschlisse: 1P 00

Temperaturbestandigkeit

Messgerat:
Betriebstemperatur: —25 °C . .. +65 °C
Lagertemperatur: =40 °C ... +70 °C
Geber:
Betriebstemperatur: —25 °C ... +65 °C

Lagertemperatur: —40 °C...+100 °C; bei +120 °C max. 1 Stunde

Elektrischer Anschiuss

Fur das Messgerat:
Einzelanschluss:

Einzel- oder Blockanschluss
3 St. 6,3x2,5 Steckerhiilsen
gemass DIN 46245 und DIN 46247
1 St. 3-teilige Steckverbindung
Zeichnungsnummer: 31 1075 94
3 St. 6,3x2,5 Steckerhilsen
gemass AMP Katalog Nr. 1604491
Fir die Beleuchtung und den Geber: .
je 1 St. 6,3x2,5 Steckerhtilse
gemass DIN 46245 und DIN 46247

. Blockanschluss:

Innenbeleuchtung’
durch auswechselbare 2-W-Glihlampe mit BA9s-Kopf

Masse

Messgerat: 0,16 kg
Geber: 0,14 kg

Zubehore

mitgeliefert: 1 St. Lampenfassung fir Giithlampe mit BA9s-Kopf

1 St. 2-W-Gliihlampe mit BASs-Kopf

auf Sonderbestellung:

1 St. 3-teilige Steckverbindung
Zeichnungsnummer 31 1075 94

Das Gerat ist eine VDO (BRD) Lizenzanfertigung und entspricht den ialigemein ge-

briuchlichen Anforderungen bei Kraftfahrzeugen.

@ Umrisszeichnung, Einbaudimensionen

Messgerat

_854

Abb. 1/a.

. 5max

960

Abb. 1/b.
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Technische Daten . o i
Betriebsspannung .
12V ¥25% oder 24 v 1958 Gleichspannung

~ )
Grundfehler des Satzes, gemessen im Prozentualwert der Skalenlange:
bei O bar: +3%
zwischen 6—8 bar: 6%

Zusatzfehler: —20 °C bis +65 °C: +2%/10 °C
Stromaufnahme: 100 mA

Erschiitterungsfestigkeit

sinusoidale 50-Hz-Vibration mit Beschleunigung von
5 g £20% beim Messgerat;
10 g £20% beim Geber

Staub- und Wasserbestidndigkeit-
Schutzgrad gegen Eindringen von Staub und Spritzwasser:

Messgerat:
Stirnseite: IP 54 °
sonstige Stellen: [P 40

Geber: 1P 65
Elektrische Anschliisse: IP 00

Temperaturbestindigkeit

Messgerat:
Betriebstemperatur: —25 °C .. .+65 °C
Lagertemperatur: =40 °C ... +70°C

Geber:

Betriebstemperatur: =25 °C .. _+65 °C

Lagertemperatur: —40 °C...+100 °C; bei +120 °C max. 1 Stunde

[

Elektrischer Anschluss

Fir das Messgerdt: Einzel- oder Blockanschluss
Einzelanschluss: 3 St. 6,3x2,5 Steckerhilsen
gemass DIN 46245 und DIN 46247
Blockanschiuss: 1 St. 3-teilige Steckverbindung °
Zeichnungsnummer: 31 1075 94
3 St. 6,3x2,56 Steckerhiilsen
gemass AMP Katalog Nr. 1604491
Fir die Beleuchtung und den Geber:
je 1 St.6,3x2,5 Steckerhilse
gemass DIN 46245 und DIN 46247

Innenbeleuchtung
durch auswechselbare 2-W-Glihlampe mit BA9s-Kopf

Masse

Messgerat: 0,16 kg
Geber: 0,14 kg

Zubehore

mitgeliefert: 1 St. Lampenfassung fiir Gliihlampe mit BA9s-Kopf

1 St. 2-W-Glihiampe mit BA9s-Kopf

¥z auf Sonderbestellung:

Das Gerst ist eine VDO (BRD) Lizenzanfertigun
brauchlichen Anforderungen bei Kraftfahrzeugen.

P Umrisszeichnung, Einbaudimensionen

Messgerat

664

1 St. 3-teilige Steckverbindung
- Zeichnungsnummer 31 1075 94

-
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g und entspricht den 1allgemein Qe-
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Geber - Druckschalter : -
[ . - il A d " 'h L | Abbildung | I Do AP
v T3 g ) o ) . RN
£ A Midx1 _10 74 | 2 4 S ' ~ - (GANZ)
2Ro7 57 M1t2x15 12 76- 2b ) - i _ * :
w M12x1,5 20 84 2a : . IS
( M14x1,6 10 74 2b - ‘Bestellungszeichen _ Einstellbarer
- Schaltwert Abb. Nr. | Bemerkung
Zeichnungsnummer Kurzbezeichnung - {kPa)
38 001327 011 Druckschalter (0,5—6) 1a Luft
38 001327 014 Druckschalter {0,5-6)PL 50-600 | 1b oll
&~ —
< [ ¥ 38001327 016 Druckschalter {0,5—6}PL 1b o1
Anmerkung
okl Ly ! ! o Y In der %urzbezgichnung bedeuten die Ziffern den einstellbaren Schalt-
T ' e 4 —4=X" .. =T - . wert bzw.sdas Interyall in kPa. Der einzustellende Wert miiss bei der Be-
. —_~““‘_{_ ) { “’7[{ 5 stellung mit~angegében werden. (1 bar = 100 kPa) z.B.: 38 0013 27 014/0,5
/ f v < el i Druckschalter PL (im Falle eines eingestellten Schaltwertes von 50 kPa).
Leis N , X $08
[N H ~i
| d a ‘Anwendung
%i ' , P\ 26811 Der Schalter schaltet in Kraftfahrzeugen bei einem bestimmten Wert
< %1*3” _ des Schmierdls und Bremsluftdruckes eine Signallampe ein. Durch die
s Abb. 2/a. Abb. 2/b. Wirkung des steigenden Drucks 6ffnet er ein Kontaktpaar.
J |
~ T il Beschreibung
Der Druckschalter ist ein in einen Metallkérper eingebauter federnder
- Tastschalter. Das zu messende Medium wird durch eine lockere Membrane
vom Schalterteil getrennt. Die Druckfeder bewegt sich bei wachsendem
Druck und 6ffnet den Stromkreis. In den angegebenen Druckgrenzen
Anschlusschema kann jeder beliebige Schaltwert gemiss der Bestellung eingestellt werden.
Technische Daten
: Spannung
Der Druckschalter kann bei Systemen von 6, 12 und 24 V angewandt
| erden.
| o| @ |
! Belastbarkeit ;
5 1 Der Schalter ist bei max. 30-V-Gleich- oder Wechselspannung mit Ohm- . ' .
: verbraucher max. mit 0,5 A belastet anzuwenden. :
; Genauigkeit X )
i . - H
" l | Toleranz des eingestellten Wertes: +30 kPa
, .
+ I‘ [ _ll .1_ Hysterese
(Druckunterschied zwischen Aus- und Einschaltung): 40 kPa
Der vom Hersteller eingestellte Schaltwert steigt pro 50 kPa.
GANZ MESSGERATE_WERKE Erschiitterungsfestigkeit
f / A Export-Abteilung sinusoidale 50-Hz-Vibration mit Beschleunigung von 10 g £20% . C e
GANZ H—1701, Budapest, Pf. 58. (Ungarn) ~ " e ; LS
Gt | Telefon:475-639 Telex:22-4395 ganzi h . Staub- und Wasserbe_s;j_;ﬂjgkeit o o ' T
=+ g L > .
' N Sgﬂuugrad gegefli‘?‘indringen von Staub und Spritzwasser: IP 65 T 6 ’
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Temperature sensors

OPERATION

Temperature sensors provide an output
relative to changing temperatures. Re-
sistance temperature detectors (RTD)
are made of metals whose physical
properties are such that the resistance

factor of the metal increases proportion-

ally with increasing temperature.

MICRO SWITCH TD Series temperature
sensors respond quickly to a change in
temperature. They are interchangeable,
without calibration, to an accuracy of
+0.7°C at 20°C. These RTDs provide
sensitivity of 8Q2/°C and have an inher-
ently near linear output.

The sensing element for each sensor is
a 0.040” x 0.050~ silicon chip. A thin film
resistive network containing a laser trim-
mable sensing resistor is patterned on
the chip. Each chip is laser trimmed to
provide 2000 ohms nominal resistance
at room temperature (20°C). Room tem-
perature trim is accurate to +0.7°C, and
maximum error over the entire operating
range of —40°C to +150°C (—40°F to
+302°F) is +2.5°C. This accurate trim-
ming provides true sensor-to-sensor in-
terchangeability giving the user freedom
from individual sensor system
calibration.

APPLICATION

® Heating, venting and air conditioning
— room, duct and refrigeration
temperature

® Motors — overload protection

@ Electronic circuits — semiconductor
protection

® Process control — temperature
regulation

® Automotive — air and oil temperature

® Appliances — heating and cooling
temperature

MICRO SWITCH. a Honeywell division 41 5 /1

TD

FEATURES

® Interchangeability

® Fast response

® Air or liquid temperature sensing

® Linear temperature sensitivity

® Proven thin film processing reliability
® Low cost

® Long term stability

@ 2000 ohms nominal resistance at 20°C

For absolute maximum ratings, see
page 45.

= ' ,,,—h'—":'j
LR Y - .



TD Temperature sensors -

TD1A Fast response temperature
sensor

The TD1A is a small two-terminal fast
response temperature sensor packaged
onto a 0.2 inch square ceramic sub-
strate. Termination pins are located on
0.1 inch centers to permit plug-in con-
nection or PC board mounting. Typical
response time (one time constant) for
the TD1A is five seconds in moving air
and 14 seconds in still air. Temperature
rise is .25°C/milliwatt suspended in still
air by #24 wires and .13°C/milliwatt
suspended in still air.

TD2A Industry standard TO-92
package temperature sensor

The TD2A is a three-terminal (center
lead not connected) precision tempera-
ture sensor packaged in an industry
standard TO-92 transistor package.
Typical response time (one time con-
stant) for the TD2A is nine seconds in
moving air and 30 seconds in still air.
Temperature rise is .23°C/milliwatt sus-
pended in still air.

TD3A Surface temperature sensor
The TD3A is designed primarily for
sensing surface temperatures. The
TD3A is packaged in an industry stan-
dard TO-220 transistor package. Typical
response time (one time constant) for
the TD3A is 75 seconds in still air, sus-
pended by leads. Temperature rise is
.04°C/mifliwatt bolted to a metal plate.
However, when mounted the response
time is the same as the mounting
surface.

TD4A Liquid temperature sensor

The TD4A is a two-terminal (threaded
anodized aluminum housing) liquid tem-
perature sensor. The package is envi-
ronmentally sealed and designed for
simplicity of installation, such as in the
side of a tank. The TD4A is not designed
to be totally immersed into liquids. Typi-
cal response time (one time constant)
for thé TD4A is four minutes in still air
and five seconds in still water (un-
mounted position). Temperature rise is
.12°C/milliwatt suspended by leads in
still air and .08°C/milliwatt when mount-
ed on one square foot .25” thick alumi-
num plate.

\\

TD ORDER GUIDE

Catalog Listings Description

TD1A Fast response temperature sensor, 0.2 inch square
.ceramic package, 0.1 inch centers

TD2A Industry standard TO-92 package temperature sensor,
three leads (center lead not connected)

TD3A Surface temperature sensor, standard TO-220 transistor
package, .15” diameter hole for mounting

TD4A Liquid temperature sensor, 1.50” threaded (3-24 UNF-2A)

anodized aluminum housing, two six-inch black teflon
insulated leads

TD2000| Temperature Transmitter

The TD2000! temperature transmitter
has been developed to provide output
levels of 4-20mA for industrial applica-
tions of the TD series temperature
sSensor.

This transmitter module provides 4-
20mA output over a temperature range
of ~40°C to 150°C. In addition, it can be
adjusted to provide a 4-20mA output
over any portion of this temperature
range.

The TD2000I requires a DC voltage sup-
ply. It can interface with two different
temperature sensors providing two dis-
tinct current outputs.

For more information regarding availa-
bility of this transmitter module, contact
a MICRO SWITCH sales office.

Other Options

MICRO SWITCH has the capability to
package the TD series in plastic, alumi-
num, brass, stainless steel or other
materials depending on customer need
and volume. By designing the sensing
element of the TD sensor on a silicon
chip, a great deal of versatility is possi-
ble. Custom packaging can be for sur-
face, liquid or gas temperature sensing
with signal conditioning electronics cir-
cuits possible.

42 MICRO SWITCH, a Honeywell division

J

C

0

+1 =

o e B

. +60°C (140°F)

INTERCHANGEABILITY
(With 1 mA Max. Current)

Temperature Resistance (Ohms)
—40°C (—40°F) 1584 = 10 (+1.5°C)
—30°C (—22°F) 1649 = 9 (+1.3°C)
—20°C (-~ 4°F) 1716 = 8 (x1.2°C)
—10°C (14°F) 1784 + 7 (£1.0°C)
0°C (32°F) 1855 6 (£0.8°C)

+10°C (50°F)
+20°C (68°F)
+30°C (86°F)
+40°C (104°F)

1926 = 6 (+0.8°C)
2000 = 5 (£0.7°C)
2075 = 6 (0.8°C)
2153 + 7 (£0.9°C)

D

Temperature sensors

2231 = 7 (£0.9°C)

2312 + 9 (£1.1°C)

2394 + 10 (£1.2°C)
2478 + 12 (£1.4°C)
2564 4 14 (+1.6°C)
2651 « 16 (+1.8°C)
2740 + 18 (=2.0°C)
2831 = 20 (+2.2°C)
2924 + 22 (£2.3°C)
3018 = 24 (£2.5°C)
3114 = 25 (22.5°C)

+50°C (122°F)

+70°C (158°F)
+80°C (176°F)

+90°C (194°F)

+100°C (212°F)
+110°C (230°F)
+120°C (248°F)
+130°C (266°F)
+140°C (284°F)
+150°C (302°F)

Equation for computing resistance:

Rr =Ro+ (383 x 107 3x Ryx T) +
(4.64 x 107% x Ry x T?)

R; = Resistance at temperature T

Ry = Resistance at 0°C

T = Temperature in °C

NOTE: Overioad testing shows 10 VDC
continuous for 100 hours without
damage.

Linearity
+2% (—25°C to 85°C)
+3% (—40°C to 150°C)

Repeatability
=1 Q

\
\
MOUNTING DIMENSIONS  (For reference only)
TD1A TD3A
1,3 . - %
[+ 50 MAX — 35— e = s2
_—.';D‘A }
5, _0,_5_ 64
% B I e 4
T
51 2
.20 | l
1 [ T 7
%‘ 3
69 -5
# |
| |
05 | 04 1] e o
030 (2 —4 ﬂ-—Té i
22 % Al E
TD2A
32-4.2
37 ™
4,4-5.2 o 20-2,7
M 8 -2r O ENECrEs D T [~ o8-
13
[ 05
\{ {
25
- 10
25 /
10
>
L4;—5,3 T g 08 vioe x &2 thick
e e L MIN+ [ 02
=TT g $E2RM!NAL @
—.‘ékiMlN
TD4A
152,4 mm
6.0 ONG 3/8-24 UNF -2A
INSULATED LEAD(3) f
- ——————

e R e pp—

38,1
1.50
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Absolute maximum ratings

ABSOLUTE MAXIMUM RATINGS — 4.5 to 5.5vDC 6 to 24VDC
gs&sa ‘i\svs//)ff.s/ 103SR/400SR/1AV. g,y voltage (Vs) ~1.2 to +10VDC —1.2 to +24VDC
Voltage Externally Sink/OFF only +10 max. +24 max.
(Avpgg;ed o Output  gink/ON or OFF  —0.5 min. —0.5 min.
Source +6.5 max. (ON or OFF)  +6.5 max. (OFF only)
Source/ON only  —0.5 min. T (Vs +4)
Output Current (mA)  Sink/Single . 20 40
Sink/Dual 10/output 20/output
Source/Single 40 20
Source/Dual 20/output 20/output
Switching Time Sink/Rise 2.0 1.5
(nsec. max.) Sink/Fall 1.0 0.5
Source/Rise 1.0 0.5
Source/Fall 1.0 2.0
Temperature —40° to +150°C —40° to +150°C
(—40° to +302°F) (—40° to +302°F)
Magnetic Flux No limit. Circuit cannot be damaged by magnetic
overdrive.
ABSOLUTE MAXIMUM RATINGS — 4.5 to 24VvDC
SS3/SS8/SS4/VX* Supply Voltage (Vs) —24 to +28vVDC
Voitage Externally OFF only +28 max.
:,pgg‘;d o Output N o OFF —0.5 min.
Output Current (mA) ° 20
Temperature range, —40° to +85°C (—40° to +185°F)
SS3/SS8 epoxy version
Temperature range, SS8 ceramic cap —40° to +150°C (—40° to +302°F)
Temperature range, VX -40° to +70°C (—40° to +158°F)
Magnetic Flux No limit. Circuit cannot be damaged by magnetic
overdrive.
* As with all solid state components, sensor performance can be expected to deteriorate as rating
limits are approached, however, sensors will not be damaged unless the limits are exceeded.
44 MICRO SWITCH, a Honeywell division
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Absolute maximum ratings

-

ABSOLUTE MAXIMUM RATINGS — 4.5 to 5.5VDC 6 to 24VDC 4.5 to 24VDC
SR3*- Supply Voltage (Vs) “~121t0 +10VDC —1.2t0 +24VDC -24 to +28VDC
Voltage Externally OFF only +10 max. +20 max. +28 max.
Applied to Output  oN or OFF  —0.5 min. ~0.5 min. ~0.5 min.
(VDQ)
Output Current (mA) 20 40 20
Switching Time Rise 1.5 1.5 1.5
(usec. max.) Fall 0.5 0.5 0.5
Temperature Storage/ —40° to +85°C —40° to +85°C  —40° to +125°C
Operating {—-40° to +185°F) (—40° to +185°F) (—40° to +257°F)
Magnetic Flux No limit. Circuit cannot be damaged by magnetic
- overdrive.
ABSOLUTE MAXIMUM RATINGS — 4.5 to 8VDC 8 to 16VDC
9ss* Supply Voltage (Vs) ~0.5 to +10VDC ~0.5 to ~18VDC
Output Current (mA) 10 10
Temperature Storage —40° fo +150°C —40° to +150°C
(—40° to +302°F) —40° to +302°F)
Operating 0° to +85°C —40° to +150°C

(32° to +185°F) (—40° to +302°F)

Magnetic Flux

No limit. Circuit cannot be damaged by magnetic
overdrive.

ABSOLUTE MAXIMUM RATINGS —

TD*

e iy o — b A9e 43w e e = —

Operating Rangé

~40°C to +150°C {—40°F to +302°F)

Storage Temperature

-55°C to +170°C (- 67°F to +338°F)

* As with all solid state components, sensor performance can be expected to deteriorate as rating
limits are approached, however, sensors will not be damaged unless the limits are exceeded.

ho
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APPLICATION DATA ’

1-5V circuit for TD series temperature sensors

INTRODUCTION
‘A major advantage of a linear tempera-
ture sensor is that its output can be easi-
ly conditioned to achieve a desired volt-
age output span over a particular
temperature range. A linear output volt-
age allows edse of interface to data ac-
quisition systems, programmable con-
trotlers, or the MICRO SWITCH SID-
2000 Sensor Interface. By adjusting the
circuit gain, the sensitivity of the output
can be adjusted over the total range of
- —40° to +150°C, or over a smaller
range such as 10° to +40°C.

INTERFACING WITH 1-5V CIRCUIT

If more than 1mA of current flows
through the TD, self-heating will occur.
The self-heating effect is typically
0.2°C/milliwatt. The circuits in Figure 1
amd Figure 2 provide a maximum current
flow of TmA.

SETTING DESIRED SPAN -

The circuit gain depends on the temper-
ature range you want to sense. The off-
set adjustment is, in turn, dependent on
the chosen gain. The transfer function
for both circuits {Figure 1 and Figure 2)
is as follows:

(Rs/Rg4 + 1) V[RTD/(RTD + R7)] ~
(Rs/R4) (1 + R2/Rajvy = Vo

There are only two elements that are un-
kaown: the offset (v{), and the circuit
gain (R5/R4 + 1). To set the desired
span, two equations for the two
unknowns must be created and solved.
To simplify these calculations, the fol-
lowing assumption is made:

Rs/R4 = R2/R3

The second assumption is that no self-
heating of the TD element will occur; the
values of V and Ry are constant at the
values indicated.

VIRTD/(RTD + R7)] = SIRTD/(RTD +
5110)]

These assumptions reduce the transfer
function to:

(R5/R4 + 1) S[RTD/(RTD + 5110)]] —
(R5/R4 + 1)v1 = Vo

To create the first of two simultaneous
equations, the value of Ryp for the de-
sired minimum temperature is taken
from Table 1. (RTp at 20°C equals 2000
ohms, and vg = 1V.) For the second
equation, the value of RTp for the de-
sired maximum temperature is takén
from the table, and vg = 5V.

The two equations are then solved for
the gain (Rs5/R4 + 1) and the offset (v1).
The following example shows how this
is accomplished.

Desired temperature range: 0° to 60°C
Voltage output over range: 1V to 5V

Equation 1: RTp at 0°C is 1855 Ohms.

(R5/R4 + 1) 5[1855/(1855 + 5110)] —
(Rs/Rg +1)vq = 1V

Equation 2: RTp at 60°C is 2312 Ohms.

(Rs/R4 + 1) 5[2312/(2312 + 5110)] —
(Rs/R4 + 1)v1 = 5V

78 MICRO SWITCH, a Honeywell division

Step 1: subtract equation 1 from equa-
tion 2.

(R5/R4 + 1)(1.557) — (R5/Rg + 1)v1 =5
(R5/R4 + 1)(1.332) — (R5/R4 + 1)vi = 1
(R5/R4 + 1)(.225) — 0 = 4

(Rs/Rg + 1) = 4(1/.225)

(R5/R4 + 1) = 17.78 = GAIN

Step 2: substitute (R5/R4 + 1) = 17.78
into equation 1 and solve for vq.

(17.78)(1.332) — (17.78) vy’ = 1
23.683 — 17.78 v{ = 1

23.683 — 17.78 v4

1.276 = vq = OFFSET

In order to transfer this information into
the circuit in Figure 1, choose appropri-
ate values for R4 and Rg such that:

(Rs/R4 + 1) = GAIN

For this example, R4 = 1 K Ohm and Rg
= 16.75 K Ohm would be appropriate.

Choose Ro and R3 based on Ro/R3 =
Rs/R4. For this example, choose Ro =
Rg = 16.78 K Ohm, and R3 = R4 = 1K
Oohm.

To set the offset vy using the potentiom-
eter Ry, temporarily insert an equivalent
discrete resistor in place of the TD ele-
ment. It should be equal to the TD resis-
tance at the minimum desired tempera-
ture (1855 Ohms from the example).
Adjust Ry until the output voltage is 1V.
Replace the discrete resistor with the TD
element. The circuit is now set and ready
to give 1V to 5V output over the chosen
temperature range.
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APPLICATION DATA

1-5V circuit ‘or TD series temperature sensors

@ ~__

Figure 1
5.0 V Regulated Circuit

1. LM358 is a general purpose opera-
tional amplifier.

2. 2N2222 is a general purpose NPN
transistor. ’

3. Resistor accuracy should be within
+1%.

4. vy is measured with respect to
ground.

1A
[L18

|k R4 RS

Vs

R7
5toNn

Figure 2
6.5-30 V Supply Voitage

NOTE: Any error on the 5.0 V regulator
will be seen directly on vq. This error can
be reduced when setting the span by as-
suming that V equals the actual output
of the regutator.

Vs

5v
REGULATOR

Figure 3
‘D Series Resistance vs. Temperature
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APPLICATION DATA

1-5V circuit for TD series temperature sensors

ABSOLUTE MAXIMUM RATINGS

Operating Range

—40° to +150°C
(~40° to +302°F)

~

~——

TABLE 1

INTERCHANGEABILITY (WITH 1mA MAXIMUM CURRENT)

Temperature

Resistance (Ohms)

Storage Temperature

—55° to +170°C
(~67° to +338°F)

—40°C (—40°F)

1584 + 10 (+1.5°C)

—30°C (—22°F)

1649 = 9 (+1.3°C)

—20°C (—4°F)

1716 = 8 (£1.2°C)

—~10°C (14°F)

1784 = 7 (£1.0°C)

0°C (32°F)

1855 + 6 (+0.8°C)

+10°C (50°F)

1926 = 6 (+0.8°C)

+20°C (68°F)

2000 £ 5 (+0.7°C)

+30°C (86°F)

2075 = 6 (+0.8°C)

+40°C (104°F)

2153 = 7 (+0.9°C)

+50°C (122°F)

2231 = 7 (=0.9°C)

+60°C (140°F)

2312 = 9 (21.1°C)

+70°C (158°F)

2394 + 10 (+1.2°C)

+80°C (176°F)

2478 + 12 (+1.4°C)

+90°C (194°F)

2564 + 14 (+1.6°C)

+100°C (212°F)

2651 = 16 (+1.8°C)

+110°C (230°F)

2740 = 18 (+2.0°C)

+120°C (248°F)

2831 = 20 (x2.2°C)

+130°C (266°F)

2924 1 22 (£2.3°C)

+140°C (284°F)

3018 + 24 (£2.5°C)

+150°C (302°F)

3114 = 25 (+2.5°C)

Equation for computing resistance:

RT=Ro +(383x10~3xRoxT) + (464 x 10~8 x Ro x T

RT = Resistance at temperature T
Ro = Resistance at 0°C
T = Temperature in °C

NOTE: Overioad testing shows 10VDC continuous for 100 hours without damage.

80 MICRO SWITCH, a Honeywell division
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Hall Effect Transducers —

How to apply them as sensors

The first part of the book presents the
basic information needed to apply Hall
effect sensors. The last two chapters
bring this information together and re-
late it to the design and application of
Hall effect sensing systems. 280 pages
— $10.00 (84-05715)
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The Glossary of Sensing and EDP
Terms for Solid State Control with
MICRO SWITCH Transducers. (84-
05661)
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state sensor literature

Application Notes:

Brushless DC Motor Application Note 1
(84-05759)

MECRO BWTICH
A Crwywst Dniscn

SAUSHLESS DC MOTOR APPLICATION NOTE 1
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Solid State Pressure Sensors

130PC Serj\es

0-15 015 (L) When used over 0-15 0-15 (L) When used over 0-30
134PC15A1 134PC15A1L 134PC15A1L
136PC15A1 136PC15A1L 136PC15A1L
137PC15A1 137PC15A1L 137PC15A1L

Min.  Typ. Max. Min. Typ. Max. Min. Typ. Max.
175 250 -325 -58 -99 -140 -110  -185  -280
975 -100 -1025 375 40 ~42.5 -74 -79 -84
- -16.67 - — 660 — — 650 —

- 667 — — 267 — — 263 —

- - 45 — —_ 60 —_ —_ 60

- 50 -— — #0.15 — — 030 — .
- 050 +1.25 — #0.15 +0.50 - +030 +1.00

Catalog fistings are shown with terminal style 1. To order style 2 {or 3), substitute the number 2 (or 3) for the
1 at the end of the listing.

MOUNTING DIMENSIONS (For reference only)

Absolute T'
ypes Terminals Terminals interface with Amp P5646-201-
1-Vs(+) 44 four position 6” conductor ribbon cable
48 2 - Output A with female terminal solder tabs.
6’@ 3 - Ground {-)
' 4-Qutput B
!
o BLACK FINISH
45 g - STEEL LOCKRING
@ 051D
i 13,0
e 10 !
04 Mounting Hardware
20
0.36

/— é%gé INPUT PORT

4,0 HIGH MOUNTING

DJE BUSHING -~ '
r?o_’—lTMINM) ”/0.16 '
L1 ] . PIN DIMENSIONS e

O_
bt— 5 [T\ —nd
g

—_J

MOUNTING
SURFACE 6.7 I {
0.4 0.5
70 {
STYLE | oz7 MIN(4) 35 min
STYLE 2 STYLE 3 '
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MOTOROLA

—@ SEMICONDUCTOR EEEErunmsg
TECHNICAL DATA .

: : . MPX2100

Temperature Compensated, MPX2101
0 to 15 PSI Differential (D,DP,
Pressure Sensors GP,GVP)

Y L e

R P b e

.. silicon piezoresistive pressure sensors providing very accurate and linear volfage
outputs — directly proportional to the applied pressure. The sensors are single mon-
olithic silicon diaphragms with strain gage.and thin-film resistor networks on the
chips. Each chip is laser trimmed for precise span and offset calibration and tem-
perature compensation. They are designed for automotive, industrial, medical and
other applications.

e Temperature Compensated Over —40°C to +125°C
Unique Silicon Shear Stress Strain Gage

0 to 15 PSI {0 to 100 kPa) Differential Pressure Range
*=0.05% Full Scale Linearity with MPX2100

Full Scale Span Calibrated to 40 mV

Easy to Use Chip Carrier Package

Basic Element, Single and Dual Ported Devices Available

X-ducer
SILICON
PRESSURE SENSORS

PRESSURE
PORT
MAXIMUM RATINGS
Rating Symbol Value Unit
-\] Overpressure Pmax 200 kPa
i Supply Voitage VS max 16 Vdce
Storage Temperature Tstg ~50 to +150 °C
Operating Temperature Ta -40 to +125 °C

VOLTAGE OUTPUT versus APPLIED DIFFERENTIAL PRESSURE

The voltage output of the X-ducer is directly propor- as increasing vacuum is applied to the vacuum side rel-

tional to the differential pressure applied.

The output voltage of the Differential Element, Differ-
ential Ported and Gage Ported sensors increases with
increasing pressure applied to the pressure side relative
to the vacuum side. Similarly, output voltage increases

ORDERING INFORMATION:

ative to the pressure side of the Differential units.

The output voitage of the Gage Vacuum Ported sensor
increases with increasing vacuum {decreasing pressure}
applied to the vacuum side with the pressure side at
ambient.

MPX2100 Series “X-ducer” silicon pressure sensors are available in differential and gage configurations. Devices are
available in the BASIC ELEMENT package or with pressure port fittings which provide mounting ease and barbed hose

connections.

MPX Series
Device Type Options Package Style 2100 2101
Basic Element Differential Case 344-03 MPX21000 MPX21010
Differential Case 352-01 MPX21000P MPX21010P
Ported Element Gage Case 350-01 MPX2100GP MPX2101G?
Gage Vacuum ~ Case 350-02 MPX2100GVP MPX2101GVP

X-ducer is a trademark of Motoroia Inc.

LR Bk 2y A M it

EMOTOROLA INC., 1985

MOTOROLA

DS2712
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OPERATING CHARACTERISTICS (Vg = 10 Vdc, Ta = 25°C unless otherwise noted.)

. ,_.Characteristics . Symbol Min Typ Max Unit
Differential Pressure Rangely - - 3 Pop o —_ 100 kPa
Supply Voitage . Vs - - “10 Vde
Supply Current lo —_ <] - mAdc
Full Scale SpanZ2, Figure 1 MPX2100 VESs 38.8 40 41.5 mV

MPX2101 375 40 42.5
Zero Pressure Offset, Figure 1 MPX2100 Voff - +0.05 =1 mV
MPX2101 =0.1 =2
Sensitivity. MPX2100/2101 AV/AP — 0.4 - mV/kPa
Linearity3 MPX2100 - — =0.05 =0.1 %FS
MPX2101 — —_ =0.1 =0.25
Pressure Hysteresis4 - — +=0.05 =0.1 %FS
{0 to 100 kPa)
Temperature HysteresisS { —40°C to + 125°C) - —_ = — %FS
Temperature Effect on Fuil Scale Span® TCVEss — =0.5 =1 %FS
(0 to +85°C), Figure 2
Temperature Effect on Offset? TCVoif — =05 =1 mV
{0 to +85°C), Figure 2
Input Impedance Zin — 1800 — Q
Output Impedance Zout 1400 - 3000 Q
Response Time8 tR _ 1 — ms
(10% to 90%)
Temperature Error Band —_ 0 — 85 °C
MECHANICAL CHARACTERISTICS
Characteristics Symbol Min Typ Max Unit
Weight - —_ 40 —_ Grams
Stability3 — - =05 — %FS
Media Compatibility onsuit Factory
Warm-Up —_ — 15 - Sec
Burst Pressure - —_ 10X - Rating
Cavity Volume —_ — — 0.01 IN3
Volumetric Displacement - — —_ 0.001 N3
Common Mode Line Pressure —_ — —_ 100 PSI

NOTES:
1. 1 kPa (kiloPascal) equals 0.145 PSI.

Measured at 10 Vdc excitation for 100 kPa pressure differential.

. Maximum deviation from end-point straight line fit at 0 and 100 kPa.
. Maximum output difference at any pressure point within Pop for increasing and decreasing pressures.
Maximum output difference at any pressure point within Pgp for increasing and decreasing temperatures in the range ~40°C to +125°C.
Maximum variation of full scale span at 0°C and +85°C relative to +25°C.
Maximum variation of offset at 0°C and + 85°C relative to +25°C.
. For a 0 to 100 kPa pressure step change.
. Stability is defined as the maximum difference in output at any pressure within Pop and temperature within +10°C to ~85°C after:
a. 1000 temperature cycles, ~40°C to +125°C. .
b. 1.5 miilion pressure cycles, 0 to 80 kPa.

PENOmALP
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ON CHIP TEMPERATURE COMPENSATION and CALIBRATION

Figure 1 shows the output cha‘racteristics.of the ing both the Shear Stress Strain Gage and the thin fi!m
MPX2100 series at 25°C. The output is directly propor- resistor circuitry on the same silicon diaphragm as show:
tional to the differential pressure and is essentially a in Figure 3. Each chip is dynamically laser trimmed for
straight line. ~ precise Span and Offset calibration and temperature

The effects of temperature on Full Scale Span and Off- compensation.

set are very small and are shown under QOperating Char-
acteristics and in Figure 2.

This performance over temperature is achieved by hav-

Figure 4 shows a schematic diagram of the temperature
compensated pressure sensor circuit.

T T z ERROR BAND LIMIT
ol—Vs =10V : = 2
| _TA= 5T P g
— MPX2100 v = RN
0 = = g N SPAN ERROR
g s . S 05 S
= . TYP i SPAN = N\ ] — |
s ¥ S T N I ==
5 L Z B s OFFSET ERROR S
= = g
3 AR =1
10 / > 52 -
5 /,/ ‘ . =15
V4 - =
0 = w20 \
: Lorrser 2 ERROR BAND LIMIT
kPa 0 25 30 75 100 &G -50 =25 0 25 50 75 100 125
PSI 3.62 7.25 10.87 145 TEMPERATURE (°C)
Figure 1. Output versus Pressure Differential Figure 2. Temperature Error Band Limit and
Typical Span and Offset Errors
PIN 3 g +Vs
'3 Rsy
1 Rotft
A~
' ]
L .
«2Rp GWD
] RTcoff PIN 2
e — 0 + Vour
INPUT
RESISTANCE = Ry AN ¢
-0 -V,
RTCoft2 ot
r 'Y
Roff2 ¢
Monolithic pressure sensor chip, showing diaphragm, . » 2 Rsy —-@———THERMISTOR
shear stress strain gage, thin-film resistor circuitry and
pin out. . GND =L PIN 1 *LASER TRIMMED ON-CHIP
Figure 3. Monolithic Pressure Sensor Chip Figure 4. Temperature Compensated
Pressure Sensor Circuit
SILICONE SILICONE RTV
DIECOAT DIE  pigBOND  METAL COVER
WIRE BOND | \ \ / 4 THERMOPLASTIC
# CASE ‘
— Figure 5 shows the cross section of the Motorola MPX
pressure sensor die in the chip carrier package. A silicone
LEAD FRAME gel isolates the die surface and wire bonds from harsh

environments, while allowing the pressure signal to be
transmitted to the silicon diaphragm.

METAL BACK PLATE
Figure 5. MPX Differential Pressure Sensor Element Cross Section

MPX2100 e MPX2101 MOTQORCLA



OUTLINE DIMENSIONS

BASIC ELEMENT .D)

PRESSURE SIDE PORTED {GP)
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NOTES
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-OIMENSICN O LZALS
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130PC Series Solid State Pressure Sénsors

ORDER GUIDE - ABSOLUTE TYPES

PRESSURE RANGE (psi)

CATALOG LISTINGS Basic Sensor
Absolute Temp. Comp. Voit. Excitation
Temp. Comp. Current Excitation
Parameter 130PC
Type
F.S.0. - Full Scale Output (mV) 134
136/7
Sensttivity per psi (mV) 134
FEATURES ' 136/7
¢ Miniature package ] Overpressure (psi) All
¢ Can be used to measure with vacuum Linearity N
or positive pressure Best Fit Straight Line (%F.S.0.) 134
® Absolute and gage available 37
MEDIA COMPATIBILITY
P1: Dry gases only. NOTE: For additional specifications, see 120/130/170/230PC General Specifications.
P2: Sealed vacuum reference.
130PC CONSTRUCTION ILLUSTRATION
TEN (thick film network) "
Thermistor .-~
~
~ //
Pi-port
o Housing
e
- Sealed Chip/tube assembly
{Vacuum Reference) -
Printed circuit board terminals
L. Laser trimmed
thick film resistors
T

14 MICRO SWITCH, a Honeywell Division
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ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Emitter-Base Breakdown Voltage V(BRIEBO 4.0 — - vde.
(g = 100 pAdc, Ic = 0) 1
Base-Emitter Voltage Vgge 580 595 620 mV
(lc=0.1 mA)
Base-Emitter Voltage Matching, Note 1 AVge mV
{ic=0.1 mA, Tp = 25°C +0.05°C) MTS102 —_— — +30
MTS103 — — +4.0
MTS105 — — +7.0
Temperature Matching Accuracy, Note 2 AT oC
{T1=40°C, T2 = +150°C, Tp = 25°C +0.05°C) MTS102 — — +2.0
MTS103 — — +3.0
MTS105 — — +50
Temperature Coefficient, Notes 3 and 4 TC -2.28 -2.265 -2.26 mV/°C
(VRg = 595 mV, Ic = 0.1 mA)
Thermal Time Constant TTH s
Liquid —_ 3.0 —
Flowing Air — 8.0 —
Dependence of TC on Vgg @ 25°C ATC/AVRE — 0.0033 — mv/°C
(Note 4, Figure 3) mV
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient RoJa 200 °C/W
NOTES

1. Alldevices within any one group or package will be matched for Vg to the tolerance identified in the electrical characteristics table. Each device will be
labeled with the mean Vgg value for that group.

2. All devices within an individual group, as described in Note 1, will track within fhe;pecified temperature accuracy Includes vanations in TC, Vgg, and
nonlineanty in the range -40 to +150°C. Nonlinearity 1s typically less than £1°C in this range. (See Figure 4)

3 The TCasdefined by a least-square linear regresston for Vgg versus temperature over the range -40 to + 150°C for a nominal Vgg of 595 mV at 25°C.
For other nominal Vgg values the value of the TC must be adjusted for the dependence of the TC on Vgg (see Note 4).

4. For nominal Vg at 25°C other than 595 mV. the TC must be corrected using the equation TC=-2.265 + 0.003 (Vgg - 595) where Vgg isinmV and the TC
is in mV°C. The accuracy of this TC is typicatly +0.01 mVv/°C.

5. For maximum temperature accuracy, !¢ should not exceed 2 mA. (See Figure 2)

FIGURE 3 — TEMPERATURE COEFFICIENT versus
BASE-EMITTER VOLTAGE

FIGURE 2 — BASE-EMITTER VOLTAGE versus
COLLECTOR-EMITTER CURRENT

: . 620 . , . '
T, B} L Tp = 25°C pd
_ e ¢ I : TC = —2.265 + 0.0033 (Vgg - 595] %
I e e ~Tp=25°C - '/:/ : " - —
w Vo P A
S 700 — - . ; =
= : A ! //i o /
3 Ve ! . s L
(=] 1 — =
> i ' - l i v /
S 650 : . S = 600
E ] ; i 1 i = /
§ : / g ,/
% 600 . Pt | %
“@ P d 5 &
= >
= 550 // ! f ! ,/ .
- 1 1 1, :
| : ‘ ' 580 i

{
0.01 0.02 005 01 02 05 10 20 50 10 -2.32 -228 -2.24 -2.20 -2.16
Ic. COLLECTOR CURRENT (mA) Tc. TEMPERATURE COEFFICIENT (mV/<C)

*
PERATURE

/
+2.0
>; +10 // \\
= S S
% 0 / N,
2 V4 \\
R / A\
/ \
220

-40 -20 O 20 40 60 80 100 120 140 160
TEMPERATURE {°C)

APPLICATIONS INFORMATION

The base and collector leads of the device should be
connected together in the operating circuit (pins 2 and 3).
They are not internally connected.

A N

VBE

L

The following example describes how to determine the
VgEg versus temperature relationship for a typical ship-
ment of various VBg groups. ’

EXAMPLE:

Given — Customer receives a shipment of MTS102
devices. The shipment consists of three groups of
different nominal Vgg values.

Group 1: VBE (nom) = 595 mV

Group 2: VBg (nom) = 580 mV

Group 3: Vgg (nom) = 620 mV
Find — VBE versus Temperature Relationship.

1. Determine value of TC:

a. IfVgg(nom)=595mV,TC=-2.265 mV/°C from
the Electrical Characteristics table.

@ MOTOROLA Semiconductor Products Inc.

Vg, BASE-EMITTER VOLTAGE (mV)

o
b. ifVBgtnom)islessthanor greaterthan 595 mV
determine TC from the relationship described
in Note 4.

(1) TC=-2.265 + 0.0033 (VRE ~- 595) or see
Figure 3.

2. Determine the Vg value at the extremes, -40°C

and +150°C:

(2) VBE(TA) = VBE(25°C) * (TCHTA - 25°C)
where VBE(Tp) = value of VBE at desired
temperature.

3. Plotthe VgEg versus T curve using two VB values:

VBE(-40°C). VBE(25°C). Of VBE(+150°C)-

1000 T
800 —
\ -
\
600 \\
L i
i
400 N ‘
Slope = -2.265
ope \\
200
-4 0 40 80 120

Ta. AMBIENT TEMPERATURE (°C)

4. Given any measured VgE, the value of Ta (to the

MO TOROLA Semiconductor Products Inc.

accuracy value specified: MTS102 - =2°C,
MTS103-+3°C, MTS105 - +5°C)canberead from
the above curve, or calculated from equation 2.

. Higher temperature accuracies can be achieved

if the collector current, I, is controlled to react in
accordance with and to compensate for the
linearity error. Using this concept practical circuits
have been builtin which these sensors have
vielded accuracies within +0.1°C and +0.01°C.
Reference: ""Transistors -- A Hot Tip for Accurate
Temperature Sensing’’, Pat O'Neil and Cari
Derrington, Electronics 1979.




130PC Series Solid State Pressure Sensors

FEATURES

* Miniature package

® Can be used to measure with vacuum
or positive pressure

® Absolute and gage available

MEDIA COMPATIBILITY

P1: Dry gases only.

P2: Pressure media will make contact
with the following: polyester hous-
ing, epoxy adhesive, silicon chip
sensing element, borosilicate glass
tube, and chip-to-glass tube bond*
which holds silicon chip to
borosilicate glass.

“Liquid medias containing some highly ionic solu-

tions potentially could neutralize the chip-to-glass
tube bond.

130PC CONSTRUCTION ILLUSTRATION

ORDER GUIDE - GAGE TYPES

PRESSURE RANGE (psi)

CATALOG LISTINGS Basic Sensor
Gage Temp. Comp. Voit. Excitation -
Temp. Comp. Current Excitation
SPECIFICATIONS Parameter 130PC
at 10.0 + 0.01VDC Excitation, Type
25°C (unless otherwise noted)  F..0. - Full Scale Output (mv) 134
136/7
Sensitivity per psi (mV) 14
136/7
Overpressure (psi) All N
Linearity
Best Fit Straight Line (%F.S.0.)
P2 > P1 134
136/7 _
P2<P1 134 '
136/7

NOTE: For additional specifications, see 120/130/170/230PC General Specifications.

7 e Housing
-
/ .
- Chip/tube assembly

Laser trimmed
thick film resistors

(Vacuum Reference)

Printed circuit board terminals

12 MICRO SWITCH, a Honeywell Division
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Solid State Pressure Sensors 130PC Series

- - ~
) S - -
e 3 - e .
0-5 0-15 0-15 (L) 0-15(L) 0-65 0-100
When used over 0-15 When used over 0-30
B 134PC05G1 134PC15G1 134PC15G1L 134PC15G1L — 134PC100G2
136PC05G1 136PC15G1 136PC15G1L 136PC15G1L 136PC65G1 : 136PC100G2
- 137PC05G1 137PC15G1 137PC15G1L 137PC15G1L . — —
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max Min. Typ. Max. Min. Typ. Max..
80 115 150 175 250 325 58 99 140 110 195 280 - — — 150 225 300
485 50 . 515 985 100 1015 385 40 415 75 79 83 305 325 345 96 100 104
— 23 — — 16.67 — — 660 — — 650 — — — — — 225 —
— 10 - — 667 — — 267 — — 283 — - 5 = — 100 —
— — 20 -~ — — 45 — — 60. — — 60 — - 150 - — 1.50
— +1.50 — — +1.00 — — +025 — — =050 — — — — — +1.00 —
— +1.50_+3.00 — +1.00 +2.50 — +0.25 +0.75 — —0.50 *+1.50 — +.5 +1.50 — — +2.00
— H.75 — — +0.50 — — +0.15 — — =0.30_ — — — — -— +0.50 —
— +0.75 £1.50 — +0.50 +1.25 — +0.15 +0.50 —_ -030 *1.00 — — — —_ +0.50 +1.00
Catalog listings are shown with terminal style 1. To order style 2 (or 3), substitute the number 2 (or 3) for the
1 at the end of the listing.
MOUNTING DIMENSIONS (For reference only)
Gage Types Terminals Terminals interface with Amp P5646-201-
1-Vs(-) 44 four position 6" conductor ribbon cable
48 2 - Output A with female terminal solder tabs.
: /0I5 3 - Ground (-} . )
\ 4- OUtpUt B B -
ATMOSPHERIC VENT (P1) h
6,3 ’ '
° h = DIA "
45° I {o .25 BLACK FINISH Rttt
i RN ! STEEL LOCKRING .
-~ EQj/ / [}
. HERNIZa .
- oz -
AR P o~ 1:4 -
‘ ! -8_1% A -
| .31
| ° Mounting Hardware
12,7
2,7
o0 H —_{— i MIN 4)
MOUNTING  §
SURFACE 6,7 = }
027 1
' S0 GINPUT PORT
STYLE |
40
HIGH M NT
%b%} (3) oie B OU ING |
™ PIN DIMENSIONS
> :_! 3 04,05
T —rnne— T 014 0.02 F—n— 4
. - 20, miN(4) ) L%%MIN
) . STYLE 2 STYLE 3
- [+ 4 .
ow.

- ** MICRO SWITCH, a Honeywell Division . - 13
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MTS102
- MTS103
MTS105

accuracy.

3 Seconds — Liquid
8 Seconds — Air

@ Other Packages Available

SILICON TEMPERATURE SENSORS

® Linear Vg versus Temperature Curve Relationship

.. . designed for temperature sensing applications in automotive,
consumer, and industrial products requiring low cost and high

® Precise Temperature Accuracy Over Extreme Temperature
MTS102: £2°C from -40°C to +150°C *

@ Precise Temperature Coefficient
@ Fast Thermal Time Constant

SILICON
TEMPERATURE
SENSORS

MAXIMUM RATINGS

Rating Symbol Value Unit
Emitter-Base Voltage VEB 4.0 Vdc
Collector Current — Continuous® Ic 100 mAdc
Operating and Storage Junction TJ. Tsg | -5510 +150 °C 8
Temperature Range rA
*See Note 5, page 2. P o
H
SEATING f T
PLANE — T
F L
FIGURE 1 — BASE-EMITTER VOLTAGE versus i
AMBIENT TEMPERATURE —1 K
Dl -1D
s vs
) J
1000 , . : i ‘ R ssc(‘:r. A-A
Ic=0.1mA
_ Collector —| 000 T stveen:
= &> N PIN 1. EMITTER
£ 800 ;“ 2. BASE
w . Base 3. COLLECTOR
SR SN
S ; MILLIMETERS|  INCHES
> Emitt
= \%& e piM[ MIN T MAX | MIN | MAX
= TS A | 432 ] 533 | 0.170.] 0.210
= — B | 444 | 521} 0.175] 0.205
& - 7V N C [ 318] 413[0.125{ 0.165
w Vge (nom) = 620 mV /\/ \§ D | 041 | 0.56 | 0.016 | 0.022
& 400 |- Vge (nom) = 600 mv 7 \\\ F [ 041 ] 048] 0016] 0.013
: Vae (nom) = 580 mV G | 114 | 1.40 | 0.045 | 0.055
2 BE (nom) , \§ Rl - [254] - |0100
J | 247 2.67 | 0.095 | 0.105
K 11270 ] - Josoo| -
200 L ['635] - [02500 -
-40 0 40 80 120 160 N | 203 ] 2920080 0.115
Tp. AMBIENT TEMPERATURE (°C) P 1292] - [ous| -
R | 343 - 01361 -
. S [ 036 041 {00141} 0.018
All JEDEC dimensions and notes apply.
CASE 29-02
T0-92

© MOTOROLA INC . 1981
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TYPICAL CIRCUITS

FIGURE 5 — ABSOLUTE TEMPERATURE MEASUREMENT

120 k (1%)
A R
W - —0Vout
>> MLM324 MLM324
. R
Liow 100x  yroat
3 0k _J_
Qi ; -
MTS102

MC7812

NOTE: WithQ1 ataknownte
to set output voltaget

Output of MTS102, 3,

Vout = 10 mV/° - (°F,

Greater

———I——°+ 156 Vor

:I:O.Z uf

mperature, adjust RcAL
0Vour=TEMPx10mV,

5 is then converted to
°C, or °K)

R =27k (1%)for °C or °K

FIGURE 6 — DIFFERENTIAL TEMPERATURE MEASUREMENT

0.2 pF

L MTS102

NOTE: With Q1 and Q2 at identical temperature,

adjust Rcay for Vgup = 0.000 V.

R =15 k) (1%) for °F

FIGURE 7 — TEMPERATURE SENSOR TO DIGITAL MPU CIRCUIT

0 to 150°C
120k{1%)
- R
AAA— b——0 Vot
.
0% 50k 100k(1%) !
" 15V | 12 Vdc RS 3120k
or Greater L b
T {MC7812
4
[} Q2
= MTS102

The circuit converts the linear temperature

sensor output to a digital format which may be

used for direct connection to an MPU.

Reference: W.J. Prudhomme,
Popular Electronics, December 1976, Page 62

MTS102

+9.0V IN2646
4700 10k 82 81
AAA— WA\
5.6k
0.0047 uF
v - 46—
1.0k 10k
Zero  Full §ca|e
Adjust Adjust
= +g3.0V 4
1\i3 . 620 pF
6.2k 2 IC1>—$_‘
N o—
/ 4
9.0V

1IC1=747A

{toM

All resistors are 10% 1/4 wat

t except 6.2 k which is 5% 1/4 watt.

Output

PU)

Motorola reserves the right to make changes to any products herein to improve reliability, function or design. Motorola does not assume any liabtlity arising
out of the application or use of any product or circuit described herein; neither does it convey any license under its patent rights nor the rights of others.

— - MOTOROLA Semiconductor Products Inc.

Printed In Switzerland




240PC Series
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FEATURES

¢ Internal O-ring seals for contamina-
tion resistance

s Screw-in or flat-pack mounting

¢ Rugged aluminum housing

MEDIA COMPATIBILITY

Pressure media will make contact with
the following: die-cast aluminum hous-
ing, O-ring seal, silicon chip sensing
element, borosilicate glass, chip-to-
glass tube bond* which holds silicon
chip to borosilicate glass.

*Liquid medias containing some highly ionic solu-
tions potentiatly could neutralize the chip-to-
glass tube bond.

240PC CONSTRUCTION ILLUSTRATION

‘- Drive screws
Housing cover

Laser trimmed
thick film resistors

Solid State Pressure Sensors

ORDER GUIDE - 241/242PC SERIES

!

.

: Solid State Pressure Sensors 240PC Series

30  MICRO SWITCH, a Honeywell Division

PRESSURE RANGE (psl)'\\ 0to-15 Oto-5 ) 0-5 0-15 .0-30 0-60 0100 . 0150 0-250
CATALOG LISTINGS Port Seal O-ring Material** Buna-N — 241PC15G 241PC05G 242PC05G 242PC15G 242PC30G 242PC60G 242PC100G  242PC150G  242PC250G
- Ethylene propylene o 241PC15GS 241PCO5GS  242PCO05GS  242PC15GS 242PC30GS  242PC60GS  242PC100GS 242PC150GS 242PC250GS
SPECIFICATIONS Parameter \‘ = = 0
at 8.0 £ 0.01VDC Excitation Sensitivity per psi, typ. (V) 330 1.00 . 1.00 330 .61:7 ?ziio 200 300 500
o . T 45 20 45
25°C (unless otherwise noted) (L)lvefp:ynum, max. (psi) —_— 2
nearity, max.
Best Fit Straight Line (%F.S.0.) - § +1.5 - +15 +1.5 +15 *15 0.5 0.5 :':9.5 0.5
—
Null & Sensitivity Shift (%F.S.0.) )
25° to -18°, 25° to 63°C, max. ! +1.0 +15 +15 +.0 +1.0 15 +1.0 *15 *1.0
25° to -40°, 25° to 85°C, typ. - +20 ¢ #30 +3.0 +20 20’ +30 2.0 +30 +20
Repeatability & Hysteresis, typ. (%F.S.0.) T 1+0.25 +0.25 iO.?S +0.25 +0.25 +0.25 +0.25 +0.25 +0.25
ORDER GUIDE - 243PC SERIES i _
PRESSURE RANGE (psi)* o 25 +5 +15
CATALOG LISTINGS Port Seal O-ring Material** Buna-N 243PCO3G 243PC05G 243PC15G
Ethylene propylene 243PC03GS 243PCO5GS  243PC15GS
SPECIFICATIONS Parameter ‘f'ﬁ ﬁ
at 8.0 £ 0.01VDC Excitation Sensitivity per psi, typ. (V) 1.00 0.50 0.177
25°C (unléss otherwise noted) Overpressure, max. (psi) 20 30 50
Linearity, max.
Best Fit Straight Line P2 > P1 +1.50 +1.50 +1.50
(%F.S.0.) P2<P1 +0.75 +0.75 +0.75
Null & Sensitivity Shift (%F.S5.0.) T
25° 10 -18°, 25° to 63°C, max. "I)a ____( C +1.00 +1.00 +1.00
25° to -40°, 25° to 85°C, typ. +1.50 +1.50 +1.50
) Repeatabliity & Hysteresis, typ. (%F.S.0.) +0.25 +0.25 +0.25
NOTE: For additional specifications, see 140/160/240PC General Specifications.
*-15 to 0 and -5 to 0 sensors are vacuum gage devices, all others are gage devices.
**Buna-N General use; petroleum products; freon 12 and others
Ethylene propylene Low temperature steam; phosphate esters; freon 22 and others
Other seal materials available upon request.
tTemperature Error
MOUNTING DIMENSIONS (For reference only)
Port ° e
Leadwires
56.0
290 MAX—= 1-Red. Vs :
56?? R 2 - Black, Ground (-)
1'1_ 3 - Green, Output
[N )
— 3 58.0
—_—— 300 7275 MAX
—_——— 18
- 300,0/12.00 Long Wire Leads 5":-.'[
!
M5(#10) Fastener Clearance (4)
O ring seal
Chip on glass pedastel N , 1/8-27 NPT Port (P2) ,
TEN (thick film network) £ e - 1
% \ (& 15,0(19/32") Across Flats n 400
5 MAX
50
————— 150
- % MAX

" MICRO SWITCH, a Honeywell Division
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230PC Series

FEATURES

® Male 1/4-18 NPT pressure port

* Remote atmospheric pressure
reference

® Stainless steel housing

MEDIA COMPATIBILITY

P1: Dry gases only.

P2: Pressure media will make contact
with the following: stainless steel
303, epoxy adhesive, silicon chip
sensing element, borosilicate glass
tube, and chip-to-glass tube bond*
which holds silicon chip to borosili-
cate glass.

*Liquid medias containing some highly ionic solu-

tions potentially could neutralize the chip-to-glass
tube bond.

230PC CONSTRUCTION ILLUSTRATION

Termina!l connector

Leadwire and
remote vent -

Wiire tinned end

_ TFN (thick film network)

End cap

Solid State Pressure Sensors

Solid State Pressure Sensors 230PC Series

Chip on glass pedestal

Thermistor
Terminals

Laser trimmed  _]
thick film resistors

i8 MICRO SWITCH, a Honeywell Division

r—

4572
18.00
48
19
254
41,0
T60 X
17,0 e
&5 — Input Port

v T — e

-~

- m— -

Hex

/_ q.00 (Across Flats)

1/4 - 18 NPTF Threaded

Pressure (P2)

2 - White, Output A

3 - Black, Ground (-)

4 - Green, Output B

22 Gage {4) Conductor Cable
Stripped and Tinned
Wire Atmospheric Vent (P1)

MICRO SWITCH, a-Honeywell Division

e oS Ve R T TR e __,.,_.,,_...3

< ~
., ~—
00
ORDER GUIDE “ 4 ‘
PRESSURE RANGE (psi) T 0-5 0-15 0-30 0-60 0-100 0-150
CATALOG LISTINGS Basic Sensor T 234PCO5GW 234PC15GW 234PC30GW 234PC60GW 234PC100GW 234PC150GW
Gage . Temperature Comp. ﬁ 236PCO5GW 236PC15GW 236PC30GW 236PC60GW 236PC100GW 236PC150GW
" SPECIFICATIONS Parameter 230PC ‘
at 10.0 + 0.01VDC Excitation, Type T Min. Typ: Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min. Typ. Max.
25°C (unless otherwise noted)  F.S.0. - Full Scale Output (mV) 234 T 80 115 150 175 250 325 125 200 275 90 135 180 150 225 300 90 1275 165
236 T 48 50 52 985 100 1015 g8 100 102 58 60 62 98 100 102 58 60 62
_ Sensitivity per psi (mV) 234 T — 230° — — 1667 — — 667 — — 225 — — 225 — — 8 —
236 ST — 100 — — 667 — — 333 — - 100 — — 100 — —~ 40 -
Overpressure (psl) Al f T — - — % — = & — - 10 — — 150 ~— — 25
Linearity T
Best Fit Straight Line (% F.5.0) 234 ! - #5 — — #0 = — 1050 — —  $050 — — 4050 —  — %5 —
236 o —  — 30 —  —  #25 —  — 15 — — S50 ~ — 50 - +5
NOTE: For additional specifications, see 120/130/170/230PC General Specifications. ! ‘
Q, {(\ MOUNTING DIMENSIONS (For reference only)
Housing Leadwires
1-Red, Vs

- 19




PIEZORESISTIVE TECHNOLOGY

Background

In the tate 1950’s, Honeywell's Corpo-
rate Technology Center completed
basic research on the piezoresistive
properties of silicon diffused layers. The
first Honeywell application of the piezo-
resistive device was a solid state acceler-
ometer for the Avionics Division. SSED
{Solid State Electronics Division) was
formed in the mid-1960’s as an internal
facility devoted to solid state technology
development for application in Honey-
well systems. One of the first areas of
development was the continued study
of piezoresistive properties of silicon
layers and development of design
criteria.

SSED has been' producing piezoresis-
tive transducers since the mid-1960’s.
The Avionics Division produces a
barometric pressure sensor that is used
on the Douglas DC-10 as a pressure

SOLID STATE PRESSURE SENSOR REFERENCE AND APPLICATION DATA
Piezoresistive Technology

52

input to the on-board computer for
measuring aircraft altitude in the Digital
Air Data.System. Pressure sensors have
been produced for Honeywell’s Process
Control Division since 1972, and have
been applied over input pressures from
less than 1 psig to nearly 10,000 psig.

In 1972, MICRO SWITCH began to
investigate piezoresistive device charac-
teristics as a basis for further technol-
ogy development. From 1972 to 1976,
most of the MICRO SWITCH effort was
concentrated on working with automo-
bile manufacturers because of the uni-
que and time sensitive opportunities
that existed. This experience gave us an
excellent base for moving into other
markets. Since 1977, MICRO SWITCH
has actively pursued the General Sales
Markets.

38 MICRO SWITCH, a Honeywell Division

Description

Piezoresistance of a semiconductor
can be described as the change in
resistance caused by an applied strain
of the diaphragm. Thus, solid state res-
istors can be used as pressure sensors,
much like wire strain gages, but with
several important differences and
advantages.

The high sensitivity, or gage factor, is

‘perhaps 100 times that of wire strain

gages. Piezoresistors are implanted into
a homogeneous single crystalline sil--
icon medium. The implanted resistors
are thus integrated into the silicon force
sensing member. Typically, other types
of strain gages are bonded to force
sensing members of dissimilar material,
resulting in thermo-elastic strain and
complex fabrication processes. Most
strain gages are inherently unstable due
to degradation of the bond, as well as
temperature sensitivity and hysteresis
caused by the thermo-elastic strain.

Silicon is an ideal material for receiv-
ing the applied force. Silicon is a perfect
crystal and does not become perman-
ently stretched. After being strained, it
returns to the original shape. Silicon
wafers are better than metal for pressure
sensing diaphragms, as silicon has
extremely good elasticity within its
operating range. Silicon diaphragms
normally fail only by rupturing.

% 7,
\ 5
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The sensing element of a MICRO
SWITCH solid state pressure sensor
consists of four nearly identical piezo-
resistors buried in the surface of a thin
circular silicon diaphragm. Gold pads
attached to the silicon chip surface pro-
vide connection to the piezoresistors,
and serve as pads for bonding of wire
leads. The thin diaphragm is formed by
chemically etching a circular shaped
cavity into the surface opposite the
piezoresistors. The unetched portion of
the silicon slice provides a rigid boun-
dary constraint for the diaphragm and a

ace for mounting to some other
member. Figure 1 is a cross-sectional
view of the sensing element attached to
a glass tube mounted in a housing.

A pressure causes the thin diaphragm
to flex, inducing a stress or strain in the
diaphragm and also in the buried resis-
tors. The resistor values will change
depending on the amount of strain they
undergo, which depends on the amount
of pressure applied to the diaphragm.
Therefore, a change in pressure
(mechanical input) is converted to a
change in resistance (electrical output).
The sensing element converts (transdu-
ces) energy from one form to another.

The resistors can be connected in -
either a half-bridge or a full Wheatstone
bridge arrangement. For a pressure
applied to the diaphragm using a full

idge arrangement, the resistors can be

retically approximated as shown in
Figure 2 (non-amplified units).

R+ ARand R - A R represent the
actual resistor values at the applied
pressure. R represents the resistor value
for the undeflected diaphragm (P = 0)
where all four resistors are nearly equal
in value. A R represents the change in
resistance due to an applied pressure.
All four resistors will change by approx-
imately the same value. Note that two
resistors increase and two decrease
depending on their orientation with
respect to the crystalline direction of the
silicon material.

The signal voltage generated by the
full bridge arrangement is proportional
to the amount of supply voltage (Vcc)
and the amount of pressure applied
XhI;lCh generates the resistance change

SOLID STATE PRESSURE SENSOR REFERENCE AND APPLICATION DATA
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Figure 2

Vgc = SUPPLY VOLTAGE

MICRO SWITCH, a Honeywell Division 39



