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FUNCTIONAL DESCRIPTION
The KRI15/4 sensor is sensitive to the metion of ferrous x
O H 1 8 2 / E 2 ﬁ 300 H gearwheets or reference marks. The functional principle is :
shown in Fig.3. Due to the effect of flux bending, the 4 bt
different directions of magnedjc field fines in the . B magnetizat >
.ﬁﬁw.@&ﬁﬂj L/ N Hjjj l/ gf—é— 2 magnetoresistive sensor element will cause an electrical !’hr‘ = 2 »5} =
% signal. Because of the chosen sensor orientation and the . -
.Hjjj I‘/ /\)lj HIGH 1. 6V LOW 0. 8V direction of ferrite magnelization, the KiMi15/4 is sensilive o L
@ — —_— 2758 to moverent in the y' direction in front of the sensor only | H
(BR=12V RL=1157F—L8) g oy L | |
Y The magnetoresistive sensor element signal is amplified, y YOG /-(_;_,
temperature compensated and passed to a Schmiti-trigger q g
in the conditioning integrated circuit {Figs 4 and 5). } § : / |
= The digital cutput signal level (see Fig.B}is at a fixed level MISIN SRS |
Rotational speed Sensor ) independent of the sensing distance. A (2-wire} cutput — 1
current enahies safe sensor signal transport to the e o
detecting circuit (see Fig.7). The integrated circuit hausing e _,_.M
is separated from the sensor element housing to oplimize i
FEATURES PINNING the sensor behaviour al high temperatures. o ]
« Digital cument ouiput signaj PIN DESCRIPTION The strength of the magnetic field caused by the T 7 j i
« Zero speed capabifity 1 Voo Ferroxdure 100 magnet in the different sensor directions, et 1 E
« Wide air gap 3 v measured at the centre of the magnetoresistive bridge, is [ i {
= e typically: H, = 7 kA/m {(auxiiiary field) and H; = 17 kKA/m ]
« Wide temperature range (perpendicular to the sensor surface). Hy is zero due to the ! i
« Vibration insensitive timming process. — MaTS
= EMC resistant. ) ‘
Fig.2 Component detail of the KMI15/4.
DESCRIPTION
The KMI15/4 sensor detects rotational speed of ferrous 1
gear wheels and reference marks!!l. -
The sensar consists of a magnetoresistive sensor U [
element, a signal conditioning integrated circuit in bipolar HDQ
technology and a ferrite magnet. The frequency of the
digital current output signal is proportiznal to the rotational
speed of 2 gear wheel. magnate dirzction
fie*d fines
[ > maon N
CAUTION — l o | —
L £ - P F.../
Do not press two or more products together against their » B S -+ i @ ~<—|__—-—-\
| magnetic forces. i et L | y
b
(1)} The sensar contains a customized integrated circuit. Usags= in
y ic brake sy and in sy with active brake {3} {b) te) (dy
control is forbidden. For ali ather applicatians, higher
temperature versions of up to 180 °C are available on Fig.1 Simpiified outline {SOT453C).
reguest
QUICK REFERENCE DATA Fig.3 Functlional principle.
SYMBOL PARAMETER MIN. TYP. MAX. UNIT -
Vee DC supply voltage - 12 - v
Tamb ambient operating temperature —40 - +85 <
1=C low) current oufput signal low - i - mA
lec (high) cument output signal high - 14 # mA
i operating tooth frequency (1} - 25000 Hz
d sensing distance Gt 20 01023 - mm
CONSTANT
i VOLTACGE CONTROL J o C:gf;gg - - —e VCC
LIMITING VALUES : o
In accordance with Absolute Maximum Rating System (IEC 50134). 1 { |
SYMBOL PARAMETER - CONDITIONS MIN. | MAX. | UNIT senwn AR TRIGEER swrewsiel
Ve DC supply voltage Tay=—4010+B5°C;R = 1150 [-05 |+16 |V <> i D = !> 3°$‘f =%
Tayg storage temperature -40 +150 0 v
Tamb operating ambient temperature -40 +85 c
Tad solkdering temperature te10s - 260 °C ;
output short-circuit duration to GND coNtinuous !
! Fig.4 Block diagram.
|
CHARACTERISTICS l
Tamb = 25 °C; Ve = 12 V; d = 1.5 mm; f; = 2 kHz; test circuit: see Fig.7; Ry = 115 ©; sensor positioning: see Fig.15; i
gear wheel: module 2 mm; material 1.0715; uniess otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT 5
lec oy | current oulput signallow | see Figs 6 and 8 58 7 8.4 mA g Vee
g - = = itohatl
lec frigny | CurTent output signal high | see Figs 6 and 8 12 | 68 |mA comest soizme
tr output signal rise time Cy =100 pF; see Fig.9; - 05 - it
10 to 0% value
sensor
s output signal fall time C =100 pF; see Fig.9; - 07 - s =2
10 to 90% value
te switching delay ime hetween stimulation pulse {generated by | - 1 - s FIEL»%»&
a coil) and output signal )
iy operating tooth frequency | for hoth rotation directions 0 - 25000 |Hz
- Ve
d sensing distance see Fig.15 and note 1 01020(|0t023|- mn
; |
§ duty cycle sea Figfi 20 50 80 % |
Note Fig.5 Simplified circuit diagran.
1 Hiah rotational soeeds of wheels reduce the sensina distance due to addv current effects tsee Fia 173 il =
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Fig.8 Output curent levels as funclions of Fig.8 Oufput current switching times as funclions
Fig.6 Output signal as a function of time. Fig7 Testand application circuit. ambient temperature; typical values. of ambient temperature; typical values.




Mounting conditions
The recommended sensor position in front of a gear wheel

Gear Wheel Dimensions

EMC

The board net often contains a central load dump

SYMBOL DESCRIPTION UNIT et protection that makes such a device in the protection
is shown in Fig.15. Distance ‘d’ is measured between the fhase 1§ shows_ : r.ecommended appllcatlon o iad circuit of the sensor module unnecessary.
sensor frontand the tip of a gearwheel footh. The KiMI15/4 | German DIN Sutomolive appications (heel sensh k=S .
senses ferrous indicators like gear wheels in the £y > number of teeth it pmvm§§ a protection interface to meet Elechnmggneuc Tests _for electrostatic discharge (ESD) were conducted in
direction only (no rotational symmetry of the sensor); see d S i Compatibility (EMC) standards and safeguand against line with “JEC 801-2"to demonstrate the KMi15/4s
Fig.2. The effect of incomect mounting positions on — voltage spikes Table 1 fists the tests which are applicable  handling capabiliies. The JEC 807-2"test conditions
sensing distance is shown in Figs 11, 12 and 13. m "?:’ h“ st e to this circuit and the achieved class of functional status.  were: C= 150 pF, R=150 @, V=2kV.
The symmetrical reference axis of the sensor corresponds | P P p=rxm nm Protection against ‘load dump' (test pulse 5 according fo - A
1o e axis of the Sria Tagnet ASA; note1 *DIN 40839} means a very high demand on the protection iim%xﬁﬁ;‘smazgg ;q;t:;izd: u_p;o g
. - PD itch diameter (d ininch) | inch circuit and requires a suitable suppressor diode with - - 0 nuenceon
Environmental condit P ¢ )
& ions i ; ot performance.
_ ppP diametric pitch DP = ZPD | inch-! sufficient energy absorption capability.
Due to eddy curent effects the sensing distance depends sreulir o P=xDP |inch
on the tooth frequency (see Fig.17). Theinfluence ofgear  LC7 Gircutar pitch CP = i Table 1 EMC test resuls
wheel medule on the sensing distance is shown in Fig.16.  Ngte
1. For conversion from ASA to DIN: m = 25.4 mmiDP; EMC REF. DIN 40839 SYMBOL MIN. (} MAX. (V) REMARKS CLASS
p=254mmx CP. Test pulse 1 Yip -100 - ty=2ms C
Test pulse 2 Vin - 100 =02ms A
Test pulse 3a Yo -150 - =01us A
. — Test puise 3b Vip - 100 fa=0.1ps A
ey Test pulse 4 Vip -7 - ty=130ms B
" (mm) "‘?w%‘ no |l Test pulse 5 Vip - 120 y=400ms  |B
r__““_.l 3 FADOS TN
Yld
/ / / 2 — d
Z / /é I D
pitch s Ao}
diameter f 1N400E3
BIT03G38 B
ul} 1 3 4
) Ll GND
module = BAch Sameter Voo = 12V; f,= 2 kHz: module = 2 mym; pitch diametes = 160 mm.
piich = moxdule = % = % <
Fig.11 Sensing distance as a function of positional
Fig-10 Gear wheel dimensions. tolerance in the y-axis; typical values. Fig.18 Test/application circuit for the KM{15/4.
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Fig.12 Sensing distance as a function of positional Fig.13 Sensing distance as a function of positional H O
tolerance; typical values. tolerance in the x-axis; typical values. ‘
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Fig.14 Typical sensing distance as a function of
ambient temperature; typical values.

Fig.15 Sensor positioning.
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DUAENSIONS {mm are the original di
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| SRS VS O M S S |
scale

UNIT| AIY bp bpt | o | D2 (DD D@ | BB EyPH e

Hg |Hgq | ol L | Lg | L2 | ba | By | Mp (MO Q | v

17| 0B [157| D3 [ 41 | 57 |315| 45| 57 | 48

Wl 14|07 |197|024| 39 | 55 |205| 43| 55| 44

182| &8
17.8| 55

755 12 | 3.0 | 655 | 565 5.85 | 2.15| 0.75
387|525 | 0 | 35 | 835) 535|535 | 285 | 05 | 025

Notes
1. Glue thickness not included.

2. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
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dg= sensing distanos for gear wheel with module = 2 mm.

Fig.16 Normalized maximum sensing distance as
a function of a gear wheel module; typical
values.

ABoe3

3 hHm ?

Voo = 12V; madule =2 mm.

Fig.17 Sensing distance as a function of tooth
frequency; typical valyes.
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