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cC18s Specification

1 Introduction

1.1 Short Description of the IC

The CC185 is an application specific integrated circuit for the evaluation of analog signals
from piezoelectric sound detectors (knock sensors) in gasoline engines.

it consists of a programmable amplifier, bandpass filter, rectifier, imegrator and control

logic.
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cci9s Specification

The CC198 was designed as a robust and trimlass fiker device in a switch-capacitor tech-
nology.
The circunt is fully programmable and can easily be adapted to a broad range of motor
management systems and automotive engines.
Featres: " 4 splectable inputs for knock sensors

* Altemate 2 seolectable fully differantial inputs for knock sensors

" Programmabie gain (7 factors from 2 10 128)

* Programmable bandpass filtar (9 centre frequencies from S 10 16 kHz)

* No external trimming required

* Programmable extemal clock (8 steps from 1 10 18/27 MHz)

* Built-in tacility for diagnostics

* Adaptable to many different microcontroller types

" PLCC 28 Package

The CC195 is available as packaged part an can be delivered as tested die on wafer for
hybrid assembly.
1.1.1 Handting Instructions
Handle with extreme care. Pins should not be touched.
Follow ESD (Electrostatic Discharge) protection procedure.
Minimum slew - rate of Supply-Voltage: 1 V/us.

April 1935
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CCiss Specitication

2 Connections - Pin Configuration

K ||
At TR0 TR | TR2 | K
4

3 2 1 28

Plastik Leaded Chip Carrier
PLCC28

vDD

VSS

VREF

X1

T0, T1, T2

KE1, KE2, KE3, KE4
KSA1, KSA2, KSA3
G0, @1, @2

BFO, BFY, BF2, BF3

Power supply 5V

Ground

VDD/2 referance vollage output

External clock input X1, 1... 18 MH2

Clock frequency select inputs (1 ... 18 MHz)
Knock sensor inputs 1,2,3.4

Knock sensor select inputs

Gain selectinputs (2", n=1... 7)

Bandpass centre and testpulse requency select inputs
(5..16 kHz)

MF Measurement enable
X! Knack integral output
TPQ, TPY, TP2 Test mode inputs with pulidown rasistors.
(must be connected to VES in normal mods)
The combination TPO=TP2=VSS and TP1=VDD activates
the ditferantial input mode
KTWVADT Mode control input KTI (normal mode)
Test output ADT (test mode)
& BOSCH -4 April 1996
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CC195 Specification

3

3.1

Electrical Specification

Absolute Maximum Ratings

Functional operation under any of these conditions is not implied. Operation bayand the
limits in this table may impair the lifetime of the device.

Maximum rise-time of Supply-VoRage: ¥ Vius
Maximum Supply-Voltage: VDD-V8S:-05V ... 4855V
Maximum current at all inputs/outputs: +/- 25 mA
Protection of inputs/outputs against ESD. +/- 2kV

(1.5 kQ, 100 pF)
Storage temperature: -55 ... 135° Celsius
Ambient temperature. -40 ... +125 ° Celsius

Note:  For the conditions listed above the IC is protected against latch up etfects.

& BOSCH -8- Aguil 1996
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3.2 Characterislics
Parameter Condition Symbal Min Max. unit
Supply voltage vDO 475 525 v
Logic input level
Low VIL 0.8 v
High VIH 20 v
External dock level
Low viL1 VDOD/2-1 v
High ViH vDD/2+1 v
InpA carent LOW & Vi=VSS.
X1 VDD = VDDmax JIXL -1 BA
remaining TTL inpts ' 15 180 nA
nput curvent HIGH @ VI = VODmax,
x1 VOD = VDDmax |IXH 1 pA
remaining TYL inputs HH 10 MA
Voltage &l the inputs TP0,1,2 V0D = VDDmax |VOBL VES+03 \
withaut load ©
Voltage at all inputs exceptfor | VDO = VDOmax | VOBM vbD-03 v
X1,TP0,1,2, KE1,2.3,4 without
load ©
Supply current VDD = VDDmax }I0D 8 30
Relerence voltage IREF= +-0.5mA IVREF VDD/2-.15 JVDDR2+.18
Usahie iriegrator shift AVK! 35 4.7
Integrator offset MF = 10msec VKioffeat
Temp.»0°C -300 +300 mv
Temp. <0 °C -400 +400 mv
iregrator outpt impedance ZK) 5 k2
Integrator start vollage after Reset VKistan vOD/70.2 JVDD/1+0.2 v
integrator start vollage drift over §VDD = const.
tempasature (not testable) AVKisiart 45 mv
Input cuvrent KE1-4 VKE=20V IKE1/2/3/4 -10 10 uA
input voltage range KE1-4 VKE1/2/3/4 0 VDD/2t1 v
Naote:  All voltage values are reforred to VSS.

Nate @ The TPO, TP1 und TP2 inputs have 50 kQ nominal internal pulldown resistors.

All other logical inputs have 50 kQ nominal internal pullup resistors.

April 1996
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AC-Parameter:

Paramster Condition Symbol Min. Max. Unit

nput capacity st KE1-4 f=1MHz, G2 =0 JCIN 10 -10% pF
f=1MHz, G2 =1 10 +10% pF

o frequency at KE1-4 FKE 0 20 KHz

inpt clock frecuency FX1 1 18 M-z

Input capacity at X1 CXIN 5 pF

Input signal gain v 2 128

Gam factor lerance av -3 +3 %

Fiter centre fréquencies F™ 5 16 kHz

Fiiter frequency Wierance AFM -3 +3 %

Filter performance Q 3 P

Filter periormance tolarance AQ 0.5 +0.3

integration tme T 148 152 us

Integraor Output voltaga drift Thold = 2mge¢  JaVhokd 20 myv

during hold ime MF =0

Bandpass Riter gain wierances JFM =5 kiz dBsikH2 0 +0.25 dB
FM =6 kHz oB6kHz 0 +0.25 48
FM = 7 Kz dB7kHz 0 +0.25 a8
FM=8kHz d88kHz 0 +0.25 aB
FM = 9 kiHz oB9%kHz 0 .25 db
FM = 10 kM2 dB10kHz 0 +0.5 d8
FM=12kHz dB12kH2 +0.25 +0.75 a8
M =18 kH2 dB14kHz +05 +1.0 d8
M =16 kiHz dBY6iHz +0.5 +1.0 d8

Sample & Hold gain tolerance AVSH -5 +5 %

@ soscn -7- April 1996
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CCi9s Specification

3.3 Function Tables

Asymmetric mode
knock sensor 1

knock sensor 3

o/

knock sensor 4

VREF

R - 4
BT e R T L L
X TN 6 waas R

TPO=TP1 =TP2 = low

KSA1 | KSA2 | KEAS

0 off
1 off
0 off
1 off
X off
0 on
1 on
0 on
1 on
0 0 1 1 KE1/2/3/4 oft on
1 0 1 1 KE1/22/4 o on
0 1 1 1 KE1/2/3/4 off on
1 1 1 1 Reset

e BOSCH ~8- Apit 1996
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Differential mode

£
\_/

Go
0
1
0
1
0
1
]
1

& soscH -9- Agril 1996



20-APR-1999 16:36 FROM BOSCH SAT SALES TO S@1132799527 P.11
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Select bankipass centre frequencies (FM) and knock testpulse frequency (FTEST):
FTEST  (inkHz)

0900 0000

L Q™ WP W

wh wd wd b

Note:  The bandwidth AF refers to the -3 dB points and is defined as:
AF = mum = nmf
The decay is -20 dB/decade at the edge of the bandpass.
The minimal attenuation above 30 kHz is 10 dB.
Extern clock frequency:

(in MHz)

K

active

€& BosCH -10- Apri 1896
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3.4 Note

All electrical parameters are referrad 10 the internal clock frequency of 100 kHz.

With an appropriate clock frequency and the clock frequency selaction (TD, T3, T2) the IC
can operate at maximum 1.5 or minimum 0.5 times the 100 kK2 internal frequency.

Linear changing of external clock fraquency eMects a linear changing of the internal clock
irequency. Lot Fn be the internal normal (typical) clock frequency of 100 kHz and let F be
the increased/decreased inernal clock frequency.

The bandpass frequencies FM can be calculated as:
FM““ - FMOM. ‘F.’ FN)

The same equation can be applied to the test fraquencies.

The increased/decreased integration time constants can be calculated as:
TI=15/F (For F = FN follows T1 = 150 j1s)

Parameter Condifion Symbol Min. Max. Unit

integraior offset MF = 10msac VKiofiset
F =150 kHz
Tamp. »0°C -600 +600 mv
Temp, <0 ‘C -800 +800 mV
inpun fraquency at KE1.4 F = 50 kHz FKE 0 15 kHz
F =100 kHz o 20 kHz
F = 150 k2 0 45 kHz
Input clock reguency F = 50 kM2 FX1 05 8 M
F =100 iHz 1 ia M2
F =150 kHz 15 27 MHz
Filter centre requencies F =850 kH:z M 25 8 kHz
F = 100 kHz 5 16 Kz
F =150 k2 7.5 24 2
Integration fme F =50 kHz m % o2 uS
F = 100 k2 148 1358 ps
F = 150 kHz 198 R 11
Barxdpass filter gain lerances JFM = 4.5 kHz dB4 Sid+2 0 +0.25 db
FM =S kH2 dbSkHz 0 +025 dB
M =6KkHz dB6kHz 0 +0.25 dB
FM =7 KkHz dB7kHz 0 +0.25 a8
FM = 8 kidz g 0 +0.25 oe
FM =98 kHz dBakHz 0 +0.25 dB8
FM = 10 kH2 dB10xH2 0 +05 dB
FM=135kHz [JdB13.5kH2 0 +0.5 48
FM =15 kM2 o 152 +0.25 +0.76 dB
FMc 12 kM2 181 2kHz +0.25 «0.75 aa
FM =14 kHz OB14kHz +0.5 +1.0 a8
FM = 16 kiHz OE1 Gichz +0.5 +1.0 @B
FM = 24 kHz dB24kHz +0.76 +1.5 g8
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