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Connection Diagram
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FIGURE 1. LM1815 Adaptive Sense Amplifier
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FIGURE 2. LM1815 Oscillograms




Variable Reluctance Sensor Interfaces with
Differential Input and Adaptive Peak Threshold
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Pin Description

FIN

MAXS024

MAXDIZE

NAME

FUNCTION

IMN+

Moninvarting Input

M-

Imvarting Imput

ouT

Amplifier Output

MN.C

Mo Conmection. Mot internally connected.

BIAS

Input Bize. Connect to an external resistor-divider and bypass
to ground with a 0. 1yF and 10pF capacitor.

GMD

Ground

ZERO_EM

Zarn-Croesing Enable. Moda configuration pin, infarmally
pulled up to Vico with 10k resistor.

CouT

Comparator Output. Open-drain output, connect a 10&0 pullup
registor from COUT to VPULLUP

EXT

External Referanca Input. Leawve EXT unconnected in Modes
Al, A2 Apply an external voltege in Modes B, C.

MT_THRS

Internal Adaptive Threshold. Mode configuration pin.

Voo

Power Supply

INT_THRE1

Internal Adaptive Threshold 1. Mode configuration pin.

External Referanca Input 1. Leawva EXT unconnected in Modes
Al, A2 Apply an external voltege in Modes B, C.

Imput Bize 1. Connect to an extemnal resistor-dividar and
bypass to ground with a 0.1uF and 10pF capacitor

Comparator Output 1. Open-drain output, connect a 10&(}:
pullup resiator from COUTT fo Vegy up

Comparator Output 2. Open-drain output, connect a 10k(}
pullup resistor from COUT2 to VeuLLup.

Imput Bias 2. Connect to an extemnal resistor-dividar and
bypass to ground with a 0.1uF and 10pF capacitor

External Referance Input 2. Leave EXT unconnected in Modes
Ad, A2 Apply an external voltzge in Modes B, C.

INT_THRS2

Internal Adaptive Threshold 2. Mode configuration pin.

N2+

MNoninvarting Input 2

M-

Invarting Input 2

DIRM

Rotational Direction Output. Opan-drain cutput, connact a
pullup resistor from DIRN fo VPuLLup

T2

Amplifier Output 2

U1

Amplifier Output 1

M1-

Moninvarting Input 1

M1+

Imnvarting Input 1

JZARYYIN-PZAARY TN




Variable Reluctance Sensor Interfaces with
Differential Input and Adaptive Peak Threshold

Functional Diagrams
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Variable Reluctance Sensor Interfaces with
Differential Input and Adaptive Peak Threshold

Functional Diagrams (continued)
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Variable Reluctance Sensor Interfaces with
Differential Input and Adaptive Peak Threshold

Functional Diagrams jcontiniied)
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Table 1. MAX9924/MAX9926 Operating Modes

SETTING DEVICE FUNCTIONALITY

OPERATING MODE ADAPTIVE PEAK BIAS VOLTAGE
ZERO_EN INT_THRS LERD CROSSING THRESHOLD SOURCE

A1 Yoo Yoo Enabled Enabled Extama
A2 GHD GHDO Enabled Enabled niemal Het
B Yoo GHDO Enabled Dizabled Extama
C GHD Yoo Dizabled Dizabled Extama

Table 2. MAX9925 Operating Modes
SETTING DEVICE FUNMCTIOMALITY
ZERO_EN INT_THRS ZERO CROSSING ADAPTIVE PEAK THRESHOLD
Al Yoo Voo Enabled Enabled
Yoo GMD Enabled Dizabled
GHD Voo Dizabled Dizabled

OPERATING MODE

Table 3. MAX9927 Operating Modes
SETTING DEVICE FUNCTIOMALITY

OPERATING MODE
INT_THRS LZERC CROSSING ADAPTIVE PEAK THRESHOLD

Ad Voo Enabled Enabled
B GMD Enabled Disablad

MAXIM
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Figure 1. Adaptive Peak Threshold Operation

MAXIMN




UP — ‘-’EME—:TJ Vijas
]

CRi(VeyL

Vi =

1+R2+RpuLLue |
Hi+

R2

}x VBIAS
2
H1+R

VL =[




Variable Reluctance Sensor Interfaces with
Differential Input and Adaptive Peak Threshold

Application Circuits
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Figure 2. MAX9924/MAX8928 Operating Mode A1
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Application Circuits (continued)
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Figure 4. MAX9924/MAX9325 Operating Mode B
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Figure 5. MAX9924/MAX9926 Operating Mode C




Application Circuits (continued)
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Figure 6. MAX9925/MAX8927 Operating Mode A
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Figure 7. MAX9925/MAX0927 Operating Mode B




Application Circuits (continued)
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Typical Operating Circuit
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Pin Configurations

TOP VIEW

TOP VIEW

IN_THRS? [

INT_THRS2

:| Viec

[ 3] INT_THRS
8] BxT

7] cour
6] zER0_EN

N_THRS1 [1 |
BxT1 [2]
BIASY [ 3]

couTt [4]
cout2 [
BIAS2 [6 |
Btz 7]
NT_THRS2 [ & |

18] 1
[15] -
E Vo
13] ours
12] ourz
1] GhD
[10] e
9] M2+




175 kid
AR
Yy

LM3044V
Rr

T
In.m uF

15




Block Diagram
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Figure 1. 33975 Simplified Application Diagram
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KNOCK SENSOR INTERFACE




functional block diagram
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Figure 1. Serial Peripherial Interface (SPI)
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Knock Sensor 1

Knock Sensor 2
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sapacitor C is not mandatory and may be removed in some application circuits.
Figure 2. Input Signal Configuration




Table 1. Integrator Programming

INTEGRATOR TIME BAND-PASS BAND-PASS
DECIMAL DECIMAL VALUE
VALUE (D4...D0) COMNSTANT FREQUENCY GAIN FREQUENCY

(LSEC) (kHz) (D5...D0) (kHz)
0 40 1.22 32 4495
45 1.26 33 512
50 1.3 34 529
55 1.35 35 5.48
60 14 i 38 5.68
65 1.45 & 59
70 1.51 38 6.12
75 1.57 39 6.37
a0 1.63 40 6.64
90 1.71 41 5.04
1.78 42 727
11 1.87 43 T.63
12 1.96 44 8.02
13 207 45 8.46
14 218 48 8.95
15 2.31 47 a5
16 246 48 1012
17 2.54 49 10.46
18 262 a0 10.83
19 2.7 51 11.22
20 2.81 52 11.65
21 2592 53 12.1
22 303 54 126
23 3.15 55 13.14




PRINCIPLES OF OPERATION

Table 2. Default SPI| Mode

CODE COMMAND (t) DATA RESPONSE (t)

010 D[4:0] Set the prescaler and SDO status 03Cy frequency sl
D[4:1]=0000== 4 MHz (010 D[4:07)
D[4:1]=0001== 5 MHz
D[4:1]=0010== 6 MHz
D[4:1]=0011== 8 MHz
D[4:1]=0100== 10 MHz
D[4:1]=0101== 12 MHz
D[4:1]=0110== 16 MHz
D[4:1]=0111== 20 MHz
D[4:1]=1000== 24 MHz

D[0]=0 == SDO active
DO[1)=1== 500 high impedance

1110000 D[0] | Select the channel D[0]=0 == Channel 1 selected =10

DO[1]=1== Channel 2 selected (1110 000 D[OT)
00 D[5:0] Set the band-pass center frequency D[5:0] (see Table 1) =10

(00 D[5:0D)

10 D[5:0] Set the gain D[5:0] (see Table 1) S0l

(10 D[5:0])

110 D[4:0] Set the integration fime constant O[4:0] (see Table 1) =10

(100 D[4-0])

0111 0001 Set 5P| configuration to the advanced mode | MNone =10
(0111 00D0O1)

NOTE: Command #6 is to enter into the advanced mode.

¥ 1™ I~ 11 "E




PRINCIPLES OF OPERATION

Table 3. Advanced SPI Mode

CODE COMMAND (t) DATA RESPONSE (t)

010 D[4:00 Set the prescaler and SDO status | OSCyy frequency Byte 1 (D7 to DO) of the digital
D[4:1]=0000== 4 MHz integrator output
D[4:1]=0001== 5 MHz
D[4:1]=0010==> 6 MHz
D[4:1]=0011== 8 MHz
D[4:1]1=0100== 10 MHz
D[4:1]=0101== 12 MHz
D[4:1]=0110=> 16 MHz
D[4:1]=0111== 20 MHz
D[4:1]=1000=> 24 MHz

D[0]=0 == SDO active
D[1]=1== 5DO high impedance

1110 000 D[0] | Select the channel D[0]=0 == Channel 1 selected D9 to DA of digital integrator
D[1]=1== Channel 2 selected output followed by six Zeros

00 D[5:0] Set the band-pass center D[5:0] (see Table 1) Byte 1 (MSB) of the 00000001
frequency

10 D[5:0] Set the gain D[5:0] (see Table 1) Byte 2 (LSB) 11100000

110 D[4:0] Set the integration time constant D[4:0] (see Table 1) SPI configuration
(MSBE)01110001(LSB)

0111 0001 Set SPI configuration to the Inverted SP| configuration
advanced mode (MSB)10001110(LSB)




Table 4. Programming in TEST Mode

TEST DESCRIPTION

SDI COMMAND

RESPONSE

NOTE

AAF individual test

1111 0000

ADC clock

Deactivates the input and output op amps
AAF input connected to CH1FEB terminal
AAF output connected o OUT terminal

In-line test to AAF output

1111 0000

Deactivates the oufput op amp
AAF output connected to QUT terminal

Qutput buffer individual test

1111 0010

Opens the feedback loop of the output buffer and
deactivates the input op amp and AAF

CH1FB connected to positive input terminal of op amp
CHZ2FB connected to negative input terminal of op amp

ADC/DAC individual test
(with the output buffer)

1111 0011

ADC data

Deactivates the input op amps and AAF
INT/HOLD = ADC_3Sync
O3Cy = ADC_SCLK

DAC shifted in from SDI terminal

ADC/DAC individual test
(without the output buffer)

1111 0100

ADC data

Deactivates the input op amps, AAF, and output buffer
INT/HOLD = ADC_Sync

OSCjy = ADC_SCLK

DAC is shifted in from SDI terminal

In-line test to ADC output

1111 0011

ADC data

INT/HOLD = ADC_Sync
O5Cy = ADC_SCLK
DAC shifted in from SDI terminal

Reading of digital clamp flag

1111 1000

Clamp flag D[2:0]

Implies command 6 (advanced 5Pl mode)
D[0]: Gain stage clamp status

D[1]: BPF stage clamp status

D[2]: INT stage clamp status

D=0 == No clamp activated

D=1 == Clamp activated




TYPICAL CHARACTERISTICS
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Figure 3. Amplified Input Signal Process
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application schematic
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