
This document is only an extract of the datasheet which can be provided by Infineon in its full version upon
request.

Product Features
Following features are supported by the device:
• Several PSI5-modes selectable by EEPROM bit
• Compliant to functional safety standard ISO 26262
• Compatible to AK-LV 29
• End-of-line EEPROM programming via PSI5 interface
• EEPROM for ID number, calibration and mode selection
• Relative pressure signal (∆p/p0-signal)
• Application compatible to KP20x

Product validation
Qualified for automotive applications.
Product validation according to AEC-Q100.

Description
The device is a pressure sensor for the detection of side crashes in passenger cars. In these applications the pressure sensor is
assembled in a door module located within the car's side door. When the air volume is compressed due to the collision, the
device provides an output, which is proportional to the pressure change inside the sensitive air volume (∆p/p0). The amplitude of
the output is independent of the ambient pressure but is dependent on the relative pressure change.
The device provides the relative pressure as a digital Manchester encoded output signal. This cost optimized configuration allows
autonomous operation of the sensor without any further logic ICs in the pressure satellite.

Table 1 Order Information

Product Name Product Type Package Ordering Code

KP300 ISO26262 compliant
pressure sensor for side
crash detection

DSOF-8-164 SP001236060

KP300
Technical product description

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Rev. 1.00
www.infineon.com 2024-11-11

https://www.infineon.com


Table of contents

Table of contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1 Product description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
1.1 Functional safety features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
1.2 Operating modes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2 Pin configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

3 General product characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
3.1 Absolute maximum ratings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
3.2 Operating conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
3.2.1 Temperature profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
3.3 Electrical characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8
3.3.1 Power supply and micro break circuitry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
3.3.2 Data range and accuracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10
3.3.3 Digital core and signal path filter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
3.3.4 PSI5 interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12
3.3.5 EEPROM and load characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

4 Functional block description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
4.1 PSI5 interface: Sensor-to-ECU communication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
4.1.1 Physical layer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18
4.1.1.1 Synchronous communication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
4.1.1.2 Synchronization pulse detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
4.1.2 Data link layer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
4.1.2.1 PSI5 protocols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
4.1.2.2 Data protocol (10-bit format) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .21
4.1.2.2.1 Data range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
4.1.2.3 Data protocol (16-bit format) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .23
4.1.2.3.1 CRC calculation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
4.1.2.3.2 Data range scaling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
4.1.2.3.3 Data range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
4.1.3 PSI5 interface application layer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26
4.1.3.1 Phase 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
4.1.3.2 Phase 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
4.1.3.2.1 Identification Data Content . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .26
4.1.3.3 Phase 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
4.1.3.4 Phase 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
4.1.3.5 Error sequence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
4.2 Micro break functionality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
4.3 Test modes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29

5 Application information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30

KP300
Technical product description
Table of contents

Datasheet 2 Rev. 1.00
2024-11-11



5.1 Potential target applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
5.2 Application example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
5.3 Application circuit example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
5.4 Electro magnetic compatibility (EMC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

6 Package information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
6.1 Package outline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
6.2 Pick and place info . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .33
6.2.1 Component placement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
6.2.2 Nozzle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
6.3 Soldering profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
6.4 Identification code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

7 References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

8 Revision history . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

KP300
Technical product description
Table of contents

Datasheet 3 Rev. 1.00
2024-11-11



1 Product description

1.1 Functional safety features
Several functional safety features are implemented by the device to ensure safe operation in the respective
applications.

1.2 Operating modes
The device supports the following operating modes and can be selected by EEPROM.

Table 2 Definition of valid operating modes

Mode Dynamic Range Sensitivity Available protocols p0 range p0 or
Tj transmission

Mode 1 -5% ... +15% 20.48 LSB/% P10P-500/3L
P10P-500/4H
P16CRC-500/3H
P16CRC-500/2L

45.5 ... 110 kPa no

• The parameters "Dynamic range" (clipping limits) and "Sensitivity" are linked with the selected operating mode.
• Only the here specified protocols in combination with the operating modes are allowed and verified. For

maximum number of allowed time slots refer to section 'PSI5 protocols' in Datasheet (Rev.1.20), 2020-11-24
• For some operating modes with additional time slots, the maximum supply voltage VDD is reduced. For details

see Table 5
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2 Pin configuration
The figure below shows the pin configuration.

2

4

3

1

7

8

5

6

GND

I_OUT

NC

SDIO

VDDP

SCLK

VDD/VPROG

CAP

Figure 1 Pin configuration (PG-DSOF-8-164)

The table below shows the pin description.

Table 3 Pin description

Pin No. Symbol Function Comment

1 VDDP power supply for serial i/f drivers +5V, internal pull down

2 SCLK serial interface clock internal pull up

3 SDIO input and output pin for serial interface internal pull up

4 NC not connected  

5 CAP buffer capacitance optional

6 VDD/VPROG supply voltage / EEPROM Programming voltage –

7 I_OUT current modulator output –

8 GND chip ground –

Note: Pins 1 ... 4 must not be connected in application.
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3 General product characteristics

3.1 Absolute maximum ratings

Table 4 Absolute maximum ratings

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Voltage on VDD VDD -16.5 – 24 V | VDD - Viout| ≤ 24 V REQ-2490

Voltage on I_OUT Viout -16.5 – 24 V | VDD - Viout| ≤ 24 V REQ-2492

Voltage on CAP VCAP -16.5 – 24 V | VDD - Viout| ≤ 24 V REQ-2493

Voltage on serial pins
(VDDP, SCLK, SDIO, NC)

Vdig_pin -0.3 – 5.5 V   REQ-2494

Current on serial pin
(SCLK, SDIO)

Idig_out – – 0.1 mA   REQ-2495

Supply current on VDDP
pin

IVDDP – – 1 mA   REQ-2496

Ambient storage
temperature

Tst -55 – 135 °C   REQ-2498

Input pressure range prange 10 – 300
600 *)

kPa
kPa

*) limited time:
max. 300 s

REQ-2499

ESD robustness according
to Human Body Model
(HBM) HV-pins: VDD, GND,
I_OUT, CAP

VESD-HV – – 4 kV according to ANS/
ESDA/ JEDEC
JS-001

REQ-2500

ESD robustness according
to Human Body Model
(HBM) LV-pins: VDDP,
SCLK, SDIO, NC

VESD-LV – – 2 kV according to ANS/
ESDA/ JEDEC
JS-001

REQ-2502

Latch-up robustness for
each pin

Ilatchup ±100 – – mA according to EIA/
JESD78

REQ-2504

Lid pull-off force Fpull_off_lid 1 – – N   REQ-2505

Lid push-in force Fpush_in_lid – – 10 N max. allowed
force on top of the
lid without
damaging the
sensor

REQ-2506

Mechanical shock survival gst -2000 – 2000 g unpowered, 0.5
ms

REQ-2507

Differential pressure
between inside and
outside of package

pdiff -90   300 kPa the minimum
absolute pressure
of prange must not
be violated

REQ-2508

KP300
Technical product description
3  General product characteristics

Datasheet 6 Rev. 1.00
2024-11-11



Attention: Stresses above the max. values listed in this chapter may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
Maximum ratings are absolute ratings; exceeding only one of these values may cause irreversible
damage to the integrated circuit.

3.2 Operating conditions

Table 5 Operating conditions

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Supply voltage at pin VDD VDD 4.5 – 11.0 V VDD_max = 9V for
operation in triple
slot mode (all
protocols) and
dual slot mode
P16CRC-500/3H;
VDD_max = 8.4V for
operation in dual
slot mode with
P16CRC-500/2L

REQ-2510

Voltage at pin I_OUT Viout 3.5 – 11.0 V   REQ-2513

Voltage at pin CAP VCAP – – Vsync V pin only defined
to connect with a
capacitor;
connection with a
constant voltage
source not
allowed

REQ-2515

Voltage during sync pulse
at pin VDD & pin I_OUT

Vsync – – 16.5 V   REQ-2516

Supply voltage power up/
down gradient

Vgrad 1E-5 – 1E4 V/ms   REQ-2518

Ambient operating
temperature

TOp -40 – 90 °C temperature
outside the
sensor

REQ-2519

Absolute operating
pressure range

pabs 40 – 126.5 kPa range for pressure
pulses during a
crash

REQ-2523

Ambient operating
pressure for p0-range1

pamb_1 45.5 – 110.0 kPa range for p0 value
in p0-range1

REQ-2526

Lifetime tlive 15 – – years   REQ-2528

Operating time 1 tOp_1 – – 12000 h valid for mission
profile in Table 6

REQ-2529
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Note: Outside the normal operation supply voltage range the overvoltage detection disables the Manchester
communication. As long as the overvoltage detection has not detected an overvoltage, the sensor operates
inside the specified operating range.

Attention: The device is sensitive to light entering through the pressure port. All specifications are valid for a
illuminance of less than 1 lx.

3.2.1 Temperature profile
In addition to the lifetime (ambient operation temperature), the temperature profile over lifetime is given as follows:

Table 6 Lifetime profile tOp_1 (biased device)

Ambient temperature for the P-SAT module Lifetime

Ta [°C] [%]

-40 6

+23 20

+52 65

+80 8

+82 1

Note: A maximum temperature difference of Trise_mod between the sensor ambient temperature and module
ambient temperature is assumed.

3.3 Electrical characteristics
Product characteristics involve the spread of values ensured within the specified voltage and ambient temperature
range. Typical characteristics are the median of the production.

3.3.1 Power supply and micro break circuitry

Table 7 Power supply and micro break circuitry

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Supply current into VDD IVDD 3.5 – 5.5 mA   REQ-2536

Supply current into I_OUT II_OUT_idle 0.0 – 0.8 mA   REQ-2537

Common supply current
into VDD & I_OUT

Iidle 4.0 – 6.0 mA   REQ-2538

Current during
Manchester
communication

IMan 26 31 36 mA IMan = Iidle + ∆Imod REQ-2540

(table continues...)
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Table 7 (continued) Power supply and micro break circuitry

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Ripple current on supply
voltage

Iripple -0.5 – 0.5 mA 0 Hz - 2 MHz;
Iripple is max AC
amplitude and
only valid with
application circuit

REQ-2542

Supply current drift rate Iidle_drift – – 1.0 mA/s characterized by
the average of
minimum 1s

REQ-2543

Voltage level for
activating micro break
function

Vµb 3.1 – 4.1 V   REQ-2548

Microcut rejection time tCAP 10 – – µs Time below Vµb
where no sensor
reset is allowed;
Cbuf > 100 nF

REQ-2550

Micro break hysteresis Vµb_hys 0.4 – 0.9 V application
resistors: 47 Ω
±5%

REQ-2552

Load resistor for Cbuf RCAP 1.4 2.0 2.6 kΩ resistor value
between VDD and
CAP pin

REQ-2554

External buffer capacitor Cbuf 0 – 1 µF no capacitor
needed to avoid
oscillation of
regulator; 1)

REQ-2555

Allowed range for Cbuf to
pass buffer-cap-
diagnosis-test

Cbuf_test 33 – Cbuf nF VDD = 6 V; CAP-
pin discharged to
GND before start-
up;
At values below,
buffer-cap-
diagnosis-test
might diagnose a
missing Cbuf

REQ-2558

1) If a capacitor value below Cbuf_test_min is used, the buffer-cap-diagnosis-test must be disabled in EEPROM; a value
larger than given here can lead to a violation of the PSI5 specification parameter tTh;
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3.3.2 Data range and accuracy

Table 8 Data range and accuracy

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Nominal measurement
range1 (Mode1)

rangenom1 -5.0 – +15.0 % outside the
specified nominal
measurement
range the output
value is clipped

REQ-2559

∆p/p0 output data range1
(Mode1)

∆p/p0_dat1 -102 – 307 LSB outside this
defined output
data range the
output value is
clipped

REQ-2562

Nominal sensitivity1 senseout1 – 2.048 – LSB/‰ output signal
∆p/p0

REQ-2566

Pressure data offset ∆p/p0_off -0.5 – 0.5 LSB average value at
constant pressure

REQ-2569

Sensitivity error at 0h senseerr1_0h -6.0 – +6.0 % ∆p/p0 >
10.0% (over full
temperature
range)

REQ-2570

Sensitivity error over
lifetime

senseerr -7.0 – +7.0 % ∆p/p0 > 10.0%;
(overall sensitivity
error: incl.
temperature,
non-linearity etc.)

REQ-2571

∆p/p0 noise (RMS)
(sensitivity1, p0 = 53.6 ...
110 kPa)

noiserms,1 0 – 1.5 LSB standard
deviation of ∆p/p0
at constant
pressure (e.g.
99.7% of the
values inside the
±4.5 LSB range)

REQ-2574

∆p/p0 noise (RMS)
(sensitivity1, p0 = 45.5 ...
53.6kPa)

noiserms,1_LP 0 – 2.0 LSB standard
deviation of ∆p/p0
at constant
pressure (e.g.
99.7% of the
values inside the
±6 LSB range)

REQ-2575

(table continues...)
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Table 8 (continued) Data range and accuracy

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

∆p/p0 noise (Peak) noisepeak,1 -6 – +6 LSB during
characterization
only: Peak value
for 10k samples;
0h & 25°C,
sensitivity1

REQ-2576

Non-linearity for pressure
pulses up to 23.4%

sensen_lin1 -1.0 – +1.0 ‰ difference
between actual
characteristics
and best fit
quantized line

REQ-2578

Pressure offset during
acceleration

pacc – – 3.5 Pa/g ensured by design REQ-2580

p0 data output range in
Phase 4

p0_word_p4_lim 0 – 480 LSB outside this
defined pressure
data range the
output value is
clipped

REQ-2582

p0 data transmission
sensitivity (p0 range1)

p0_sens_r1 – 0.01868 – kPa/LSB valid for Phase 3
and Phase 4

REQ-2583

p0 data transmission
offset

p0_offset – 50 – kPa valid for Phase 3
and Phase 4

REQ-2585

p0 data error (p0 range1) p0_err1 -3.5 – 3.5 kPa valid for Phase 3
and Phase 4

REQ-2586

Tj data output range in
Phase 4

Tword_p4_lim -425 – -70 LSB10 outside this
defined
temperature data
range the output
value is clipped

REQ-2589

Tj data transmission
sensitivity

Tj_sens – 0.61162 – °C/LSB valid for Phase 3
and Phase 4

REQ-2590

Tj data transmission
offset

Tj_offset – -94 – °C valid for Phase 3
and Phase 4

REQ-2591

Tj error (Tj = 0°C ... 100°C) Tj_err -5 – +5 K valid for Phase 3
and Phase 4

REQ-2592

Tj error (Tj < 0°C; Tj >
100°C)

Tj_err2 -10 – 10 K valid for Phase 3
and Phase 4

REQ-2593
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3.3.3 Digital core and signal path filter

Table 9 Digital core and signal path filter

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Internal clock frequency fclk – 16.0 – MHz   REQ-2598

Clock variation CLKtol -4.0 – 4.0 %   REQ-2599

Clock variation during
Manchester frame

CLKvar/frame – – 0.1 % maximum
allowed
temperature
gradient is +/- 1
K/min

REQ-2600

Clock drift rate CLKdrift – – 1.0 %/s average of min.
1s; maximum
allowed
temperature
gradient is +/-1
K/min

REQ-2601

Sigma delta sample
frequency

fcic – 1 – MHz average over 1
second

REQ-2602

p & p0 register update fpreg – 31.25 – kHz proportional to
clock frequency

REQ-2603

Cut-off frequency p filter fcp – 370 – Hz 2nd order low pass
filter
proportional to
clock frequency

REQ-2604

p0 filter gradient |∆p0/∆t| 0.39 0.44 0.49 kPa/s   REQ-2607

3.3.4 PSI5 interface

Table 10 PSI5 interface

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Bit time in 125 kbps mode tBit – 8.0 – µs proportional to
clock frequency

REQ-2609

Bit time in 189 kbps mode tBit_H – 5.3 – µs proportional to
clock frequency

REQ-2610

Signal modulation
current

∆Imod 22 26 30 mA   REQ-2611

(table continues...)
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Table 10 (continued) PSI5 interface

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Fall/rise time current
slope

tMan_R/F 0.33 – 1.0 µs trise 20, 80 & tfall 80,

20, according to
the PSI5 reference
network, the PSI5
sensor reference
tests conditions A
& B [1] and the
application circuit
example

REQ-2613

Duty cycle ratio
Manchester

rMan_duty 47 50 53 % (tfall,80 - trise,20) /
tBit (tfall,20 -
trise,80) / tBit
according to the
PSI5 reference
network, the PSI5
sensor reference
tests conditions
A [2] and the
application circuit
example

REQ-2614

Sync pulse detection
threshold

Vtrig 1.4 2.0 2.6 V   REQ-2615

Time between detected
rising edge of sync pulse
and start of 1st
Manchester bit in the
PSI5-P10P-500/3L slot1
mode

tSlot1,frame 44.1 46.4 48.7 µs 1st Manchester
bit starts with
nom. 4µ low time;
the trigger
detection
tolerance
(ttol_detect) is not
included in this
timing.

REQ-2626

Time between detected
rising edge of sync pulse
and start of 1st
Manchester bit in the
PSI5-P10P-500/3L slot2
mode

tSlot2,frame 181.3 190.9 200.4 µs 1st Manchester
bit starts with
nom. 4µ low time;
the trigger
detection
tolerance
(ttol_detect) is not
included in this
timing

REQ-2627

(table continues...)
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Table 10 (continued) PSI5 interface

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Time between detected
rising edge of sync pulse
and start of 1st
Manchester bit in the
PSI5-P10P-500/3L slot3
mode

tSlot3,frame 328.9 346.3 363.6 µs 1st Manchester
bit starts with
nom. 4µ low time;
the trigger
detection
tolerance
(ttol_detect) is not
included in this
timing

REQ-2628

Time between detected
rising edge of sync pulse
and start of 1st
Manchester bit in the
PSI5-P10P-500/4H slot1
mode

t4H_Slot1,frame 44.1 46.4 48.7 µs 1st Manchester
bit starts with
nom. 2.65µ low
time; the trigger
detection
tolerance
(ttol_detect) is not
included in this
timing

REQ-2632

Time between detected
rising edge of sync pulse
and start of 1st
Manchester bit in the
PSI5-P10P-500/4H slot2
mode

t4H_Slot2,frame 139.5 146.9 154.2 µs 1st Manchester
bit starts with
nom. 2.65µ low
time; the trigger
detection
tolerance
(ttol_detect) is not
included in this
timing

REQ-2633

Time between detected
rising edge of sync pulse
and start of 1st
Manchester bit in the
PSI5-P10P-500/4H slot3
mode

t4H_Slot3,frame 245.5 258.4 271.4 µs 1st Manchester
bit starts with
nom. 2.65µ low
time; the trigger
detection
tolerance
(ttol_detect) is not
included in this
timing

REQ-2634

(table continues...)
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Table 10 (continued) PSI5 interface

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Time between detected
rising edge of sync pulse
and start of 1st
Manchester bit in the
PSI5-P10P-500/4H slot4
mode

t4H_Slot4,frame 362.5 381.6 400.7 µs 1st Manchester
bit starts with
nom. 2.65µ low
time; the trigger
detection
tolerance
(ttol_detect) is not
included in this
timing

REQ-2635

Time between detected
rising edge of sync pulse
and start of 1st
Manchester bit in the
PSI5-P16CRC-500/3H
slot1 mode

t3H_Slot1,frame 44.5 46.4 48.3 µs 1st Manchester
bit starts with
nom. 2.65µ low
time; the trigger
detection
tolerance
(ttol_detect) is not
included in this
timing

REQ-2636

Time between detected
rising edge of sync pulse
and start of 1st
Manchester bit in the
PSI5-P16CRC-500/3H
slot2 mode

t3H_Slot2,frame 183.2 190.9 198.5 µs 1st Manchester
bit starts with
nom. 2.65µ low
time; the trigger
detection
tolerance
(ttol_detect) is not
included in this
timing

REQ-2637

Time between detected
rising edge of sync pulse
and start of 1st
Manchester bit in the
PSI5-P16CRC-500/3H
slot3 mode

t3H_Slot3,frame 332.4 346.3 360.1 µs 1st Manchester
bit starts with
nom. 2.65µ low
time; the trigger
detection
tolerance
(ttol_detect) is not
included in this
timing

REQ-2638

(table continues...)
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Table 10 (continued) PSI5 interface

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Time between detected
rising edge of sync pulse
and start of 1st
Manchester bit in the
PSI5-P16CRC-500/2L slot1
mode

t2L_Slot1,frame 44.1 46.4 48.7 µs 1st Manchester
bit starts with
nom. 4µ low time;
the trigger
detection
tolerance
(ttol_detect) is not
included in this
timing

REQ-2639

Time between detected
rising edge of sync pulse
and start of 1st
Manchester bit in the
PSI5-P16CRC-500/2L slot2
mode

t2L_Slot2,frame 252.8 266.1 279.4 µs 1st Manchester
bit starts with
nom. 4µ low time;
the trigger
detection
tolerance
(ttol_detect) is not
included in this
timing

REQ-2640

Filter sample time before
start of frame for time slot
1

tfilter_freeze1 – 32 – µs proportional to
clock frequency;
valid for 1st slot
transmission in
PSI5-P10P-500/3L
and PSI5-
P10P-500/4H
modes only

REQ-2642

Filter sample time before
start of frame for time slot
2 and 3 and 4

tfilter_freeze – 40 – µs proportional to
clock frequency

REQ-2643

Gap time in 125kHz
modes

tGAP_L 8.4 – – µs proportional to
clock frequency

REQ-2644

Gap time in 189kHz
modes

tGAP_H 5.6 – – µs proportional to
clock frequency

REQ-2645

Trigger detection
tolerance

ttol_detect 0 – 3 µs   REQ-2646

Duration of phase 1 tP1 90.0 – 110.0 ms   REQ-2647

Duration of phase 2a tP2a – 256 – frame   REQ-2648

Duration of phase 2b tP2b 0 – 768 frame   REQ-2649

Duration of phase 3a tP3a – 5 – frame   REQ-2650

Duration of phase 3b tP3b – 14 – frame   REQ-2651
(table continues...)

KP300
Technical product description
3  General product characteristics

Datasheet 16 Rev. 1.00
2024-11-11



Table 10 (continued) PSI5 interface

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Time threshold for the
sensor to declare a gap

tsync_max – 576 – µs proportional to
clock frequency

REQ-2653

Repetition of ID data k – 4 –     REQ-2652

3.3.5 EEPROM and load characteristics

Table 11 EEPROM and load characteristics

Parameter Symbol Values Unit Note or
condition

P-
NumberMin. Typ. Max.

Internal pull up: SCLK,
SDIO

Rpu 30.0 – 72.5 kΩ valid only if
VDD=5V

REQ-2656

Internal pull down: VDDP Rpd 70 – 130 kΩ   REQ-2657

No. of EEPROM
programming cycles

nprog – – 3 – a programming
cycle is defined as
applying the
programming
pulse once in
order to change
the state of at
least one EEPROM
cell

REQ-2658

Programming
temperature

Tprog 10 – 30 °C   REQ-2664

Margin voltage “1” Vmargin_1 – 0 0.25 V 0h value, directly
after
programming

REQ-2665

Margin voltage “0” Vmargin_0 2.0 - 5.0 V 0h value, directly
after
programming

REQ-2666
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4 Functional block description

4.1 PSI5 interface: Sensor-to-ECU communication
The physical link between ECU and the satellites is a two-wire, twisted pair connection according to the PSI5 standard
([2] and [3]). It provides the supply voltage to the satellite and is also used for the data transmission between the
satellite and the ECU.
 
The communication between satellite and ECU can be unidirectional (asynchronous communication) or bidirectional
(synchronous communication).

4.1.1 Physical layer
For data transmission from the sensor to the ECU, a Manchester-coded current modulation is used.

I

Iidle

IMan

“0“ “0“ “1“ “1“ “0“

tBit

ΔImod

t

Figure 2 Manchester based current modulation

 

4.1.1.1 Synchronous communication
In the synchronous communication mode a short voltage pulse (sync pulse), generated by the receiver, is used as a
synchronization event. The sensor detecting this sync pulse starts its data transmission after a defined period of time.
This operation mode supports more than one satellite per physical channel.
If the sensor is configured to synchronous mode, synchronization pulses from the ECU are expected. In synchronous
mode the sensor only transmits the data message after recognizing a sync pulse.
In PSI5-P10P-500/3L mode for example, the sensor can transmit the Manchester frames in the 1st, 2nd or 3rd slot
(tSlot1,Start, tSlot2,Start, tSlot3,Start).
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PSI5-timing_P-mode.vsdx

U

sync pulse

Vidle

t0 tSlot1,Frame t

tsync = 500 µs ± 5 µs (defined by the ECU)

tSlot2,Frame tSlot3,Frame

tGAP

2nd slot 3rd slot

PSI5-P10P-500/3L Mode

1st slot

Figure 3 Timing in synchronous mode

4.1.1.2 Synchronization pulse detection
The externally generated synchronization pulse is detected by the integrated sync pulse detection circuit. The output
of a comparator, which is part of the sync pulse detection circuit, provides a digital signal whether a valid
synchronization pulse voltage is detected or not.
This digital signal is sampled at the time when the rising edge of the synchronization pulse is inside the sync pulse
detection window and has a delay of ttol_detect.
The figure below shows the time correlation of the PSI5 output to the sync pulse.
The total trigger detection time TTRIG on system level is determined by adding up the sensors trigger detection
tolerance ttol_detect and the contributions from the system, as defined in the PSI5 specification [2].
 
Note:                The system contributions to the total trigger detection time TTRIG are not shown in the figure below
 

...ΔImod

Time

txx_Slotx,framettol_detect

tbit

Vtrig

Vidle

Figure 4 PSI5 slot timing
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After detecting the rising edge of a sync pulse the sensor observes the voltage level of the synchronization pulse for
nsync_det samples with a sampling frequency of fsync_sampl. If the sample voltage observed is above the specified sync
pulse detection threshold Vtrig an up-counter is incremented by "1". If the line voltage is less than the detection
threshold voltage Vtrig the counter is not incremented. After nsync_det samples the status of the up-counter is readout.
Only if the counter is inside the nsync_detval range, a valid sync pulse is detected. Otherwise no sync pulse will be
detected and the up-counter will be reset.

t

status wait for 
sync pulse voltage level observing

0 1 2 3 3 4 5 6 34 35counter

Vidle

Vsync

sample no. 1 2 3 4 5 6 35 36

read 
counter

Vidle + Vtrig

breakdown during sync 
pulse transmission

clock 1 2 3 4 5 6 35 36

33

Figure 5 Sync pulse counter functionality

 
If a valid sync pulse is detected then a Manchester frame is sent out in the programmed time slot. During this time
(tsync_off_xxx) no further sync pulses can be detected.
A sync pulse of minimum 9µs in normal duration is recommended.

t
tsync_off_xxx

Manchester frame

valid sync pulses

Figure 6 Sync pulse detection off time

4.1.2 Data link layer

4.1.2.1 PSI5 protocols
The data link layer is based on PSI5 specified modes described in the technical specification for a peripheral sensor
interface [2].
The following modes are available (selectable by EEPROM bit):
Synchronous modes:
• PSI5-P10P-500/3L - single slot mode - 1st or 2nd or 3rd slot
• PSI5-P10P-500/4H - single slot mode - 1st or 2nd or 3rd or 4th slot
• PSI5-P16CRC-500/2L - single slot mode - 1st  or 2nd  slot
• PSI5-P16CRC-500/3H - single slot mode - 1st  or 2nd  or 3rd  slot
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Note: Only the here specified protocols in combination with the operating modes specified in Chapter 1.2 are
allowed and verified.

4.1.2.2 Data protocol (10-bit format)
The default data frame structure is defined by a 13-bit message format. The message consists of two (2) start bits, ten
(10) data bits and one (1) parity bit (number of high bits in the binary data and parity value).

0 0
0 1 2 3 4 5 6 7 8 9

DATA PLS
B

M
SB10-bit Protocol

Figure 7 10-bit protocol (13-bit message)

The message bits are described in the table below:

Table 12 Data field 13-bit message

Message Bit Definition Logic Level

0 ... 1 start bit 1 and 2 0

2 ... 11 data bit 0 (LSB) ... data bit 9 (MSB) 0, 1

12 parity (even) 0, 1

4.1.2.2.1 Data range
The operation of the device is divided into four phases. Each phase will use its own data range for transmission of
data from the sensor to the ECU. The figure below describes the separate data ranges of the 10-bit protocol (13-bit
data message). For details on the four phases, please refer to Chapter 4.1.3.
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Figure 8 Data content overview (10-bit protocol)
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4.1.2.3 Data protocol (16-bit format)
When operating in 16-bit operating mode, the data frame structure is defined by a 21-bit message format. The
message consists of two (2) start bits, two (2) serial channel bits, fourteen (14) data bits and three (3) CRC check bits.

0 0
0 1 2 3 4 5 6 7 8 9 10 11 12 13

DATA CRCLS
B

M
SB

16-bit Protocol (14+2 bit)

2 1 0

serial 
channel

M
0

M
1

Figure 9 16-bit protocol (21-bit message) in Phase 4

The message bits are described below.

Table 13 Data field 21-bit message

Message Bit Definition Logic Level

0 ... 1 start bit 1 and 2 0

2 ... 3 serial channel bits 0, 1

4 ... 17 data bit 0 (LSB) ... data bit 13 (MSB) 0, 1

18 ... 20 CRC check bits (C2, C1, C0) 0, 1

Note: The serial messaging channel is not used and the two bits are fixed to zero ("0").

4.1.2.3.1 CRC calculation
Error detection is realized by a three bit CRC, calculated from the full 16-bit payload bits (14+2 bits). The generator
polynomial of the CRC is g(x) = 1 + x + x3 with a binary CRC initialization value "111". Start bits are ignored in the CRC
check. The three check bits are transmitted in reverse order (MSB first: C2, C1, C0).

Payload bits

Example: 16 Bit Data Word "0xAD2C" with 3-Bit CRC

CRC Calculation 
Scheme T T T

C0 C1 C2
Input 
data

= 1 + X + X3

S1 S2

0 1 00 0 0 01 1 10 0

M0 M1 D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 C2 C1 C0

0000 1 1 11 1

C = „1100" 2 = „0010" D = „1101" A = „1010"

1*1 + 1*X + +0*X2 1*X3

Figure 10 Example for CRC calculation
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4.1.2.3.2 Data range scaling
During Phase 2 and Phase 3 as well as for error messages, the serial channel bits are not transmitted. Instead, the full
16-bit word is used to transmit data in the following format:

0 0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

DATA CRCLS
B

M
SB

16-bit Protocol

2 1 0

Figure 11 16-bit protocol (21-bit message) in Phase 2 and Phase 3

As data content, the 10-bit status and initialization words are used and extended to the 16-bit word by the following
rule:
 
• The 10-bit word is transmitted in the MSB section of the 16-bit frame
• The 6 LSBs (D5 ... D0) are filled up with the value of the bit corresponding to the "D0" bit in the 10-bit data word.
 
This allows the possibility to check for stuck bits in the receiver. An example is shown below.

Mapping of Status & Initialization Data

Example
0x20F „2" „0" „F“

10 Bit
Data Word 1

D9

0

D8

0

D7

0

D6

0

D5

0

D4

1

D3

1

D2

1

D1

1

D0

16 Bit
Data Word 1

D15

0

D14

0

D13

0

D12

0

D11

0

D10

1

D9

1

D8

1

D7

1

D6

1

D5

1

D4

1

D3

1

D2

1

D1

1

D0

Example
0x20F „8" „3“ „F" „F“

PSI5_data-range-scaling.vsdx

Figure 12 Example: mapping of status and initialization data into a data word

4.1.2.3.3 Data range
The operation of the device is divided into four phases. Each phase will use its own data range for transmission of
data from the sensor to the ECU. The figure below describes the separate data ranges of the 16-bit protocol. For
details on the four phases, please refer to Chapter 4.1.3.
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Figure 13 Data content overview (16-bit message)
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4.1.3 PSI5 interface application layer
The following chapter describes the different operation phases of the device in detail.

4.1.3.1 Phase 1
During Phase 1 there is no data transmission.
• Duration: tP1
• No reaction on sync pulses
• Reset and sensor self tests
• Initialization of the p0 filter (start time is defined with tp0_init_start after internal reset, duration: tp0_init). After the

initialization, the decrement / increment filter for p0 calculation is internally clocked.
• Check for the entry key of the PSI5 test mode.
• Check for test mode entry key, set via SPI command.
Only during Phase 1 it is possible to enter the PSI5 test mode. In order to do this, the ECU has to send a predefined
entry key sequence. After successful entry into the PSI5 test mode, the sensor will not continue with Phase 2, but stay
in this mode until a reset is issued from the ECU. For details about the PSI5 test mode, please refer to the full version
of the datasheet.

4.1.3.2 Phase 2
During Phase 2 the sensor transmits identification tests and runs internal self tests
• Duration: tP2a + tP2b
• Phase 2a: Transmission of sensor identification data; repetition of ID data: k
• Phase 2b: based on the test result of the p0 filter initialization test
Additional information about phase 2b is given in the full version of the datasheet. 

4.1.3.2.1 Identification Data Content
During Phase 2a the sensor transmits identification data. The data blocks correspond to D1...D32 as given in the PSI5
standard.

Table 14 Phase 2a data content

Data
field

Identifier Data
block

Parameter Content Value Comment

F1 PSI5 protocol
version 

D1 PSI5 spec V1.3 or V2.1 xxxx V1.3 is pre-
programmed, but is
reprogrammable by
the customer

F2 number of
data blocks

D2 number of blocks 32 * 4-bit data
blocks

0010 fixed in ROM

D3 0000

F3 satellite
manufacturer
code 1

D4, D5 satellite
manufacturer code 1 

customer
programing

xxxx xxxx customer
programmable

F4 sensor type D6 sensor type  pressure sensor xxxx customer
programmable

D7 1000 fixed

F5 sensor
parameter

D8, D9 sensor parameter customer specific
parameters

xxxx xxxx customer
programmable

(table continues...)
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Table 14 (continued) Phase 2a data content

Data
field

Identifier Data
block

Parameter Content Value Comment

F6 satellite
manufacturer
code 2

D10, D11 satellite
manufacturer code 2

sensor specific
definition

xxxx xxxx customer
programmable

F7 sensor code D12-D14 sensor code AK-wide defined
device index

xxxx xxxx xxxx customer
programmable

F8 production
date

D15 year Yn: 7 bit (0...99)
Mn: 4 bit (1....12)
Dn: 5 bit (1...31)

Y6 Y5 Y4 Y3 customer
programmableD16 year / month Y2 Y1 Y0 M3

D17 month / day M2 M1 M0 D4

D18 day D3 D2 D1 D0

F9 serial number D19-D20 serial number IFX line/lot/serial
number

0000 0000 fixed

D21-D32 xxxx programmed and
locked by the
supplier 

The field F9 contains an unique serial number for each sensor and allows complete tracing of the sensor.
This serial number is different from all previous SAB sensor devices (e.g. KP106 ... KP109, KP20x). The device can be
identified by the product-ID in nibble D24.

Table 15 Product IDs (D24)

Product name Product ID

KP300 1000b

 

4.1.3.3 Phase 3
During phase 3, the sensor transmits diagnostics data.
• Duration: tP3a + tP3b                                                                                           
• Status information: sensor ok (0x1E7) or error sequence (sensor defect (0x1F4) and error classification frame)
• p0 transmission
• Phase 3b is optional: Transmission of sensor specific diagnosis data (more information on phase 3b can be found

in the full version of the datasheet)
With the 1st frame during Phase 3a the sensor transmits sensor ready (OK, 0x1E7) or in case of a detected error the
error sequence (see Chapter 4.1.3.5). The decision about the sensor status is based on the test results done before.
If no error is detected, the next 4 frames transmit the p0_word_p3 value (12 bit value, separated in four 5 bit nibbles).

Table 16 Phase 3a Data Content

Frame No.
 

Normal operation Error

Function Code Function Code

1 Sensor ready 0x1E7 Sensor defect 0x1F4

2 nibble 0 0x200 ... 0x207 Error Code 0x20x

3 nibble 1 0x208 ... 0x20F Sensor defect 0x1F4
(table continues...)
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Table 16 (continued) Phase 3a Data Content

4 nibble 2 0x210 ... 0x217 Error Code 0x20x

5 nibble 3 0x218 ... 0x21F ... ...

The p0 value [kPa] can be calculated as follows:

Formula_p0_calculation_Phase3.vsdx
p0 = p0_word_p3 × p0_sens_rx + p0_offset  

Figure 14 Formula for p0 calculation in phase 3

If the value is outside the output range, the values are clipped to the minimum/maximum allowed output values
(p0_word_p3_lim)
The p0_word_p3 is defined as follows and based on the output of the p0 filter.

0123

3452

6781

910110

012345678910113__0

11
01
10
00

dddnibble
dddnibble
dddnibble
dddnibble

ddddddddddddp pword

=
=
=
=
=

Figure 15  p0_word_p3 definition

4.1.3.4 Phase 4
Chapter 4.1.3.5During normal operation the ∆p/p0 output value is transmitted via the PSI5 interface. If the normalized
relative pressure (∆p/p0) under- or overshoots the measurement range (rangenomx), the ∆p/p0 value is clipped to the
minimum/maximum allowed ∆p/p0 output value (∆p/p0_datx). The limit and value depends on the selected operating
mode. 
In case p0 is out-of-range or if an error is detected, which still allows Manchester communication, the error sequence
is sent. Details see Error Sequence.

Note: As long as the sensor transmits Manchester data, the data is inside the specified range. No incorrect data
will be sent, even in the range between the operating voltage and the reset voltage level.

4.1.3.5 Error sequence
In case of a detected error and Manchester communication is still enabled, the error sequence is sent in Phase 3 and
Phase 4. The error sequence consists of the following two frames:
• 1st frame: "Sensor defect" message (0x1F4)
• 2nd frame: Error code (see more information in the full version of the datasheet)
This error sequence is sent until a power down is triggered. In case of more than one error at the same time, only the
error with the highest priority is reported in the PSI5 error sequence.

4.2 Micro break functionality
The micro break control is optional and can be achieved by connecting an external buffer capacitor to the CAP pin of
the device. This buffer capacitor provides energy for correct operation during micro breaks. The capacitor is charged
to maximum VDD – Vdrop. The load current for the buffer capacitor is limited by the resistor RCAP.
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Buffer_CAP_External.vsdx
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Figure 16 Simplified block level diagram for micro break functionality

A diode prohibits current from conducting into the wrong direction, possibly interfering with the data transmission.
The micro break control is part of the voltage regulator concept.
As long as the sensor transmits Manchester data, the data is inside the specified range. No incorrect data will be sent,
even in the range between the operating voltage and the reset voltage level.
The size of the capacitor depends on the required micro break timing tµb and can be calculated by the following
formula:
 

VDD

bufdropµbdrop
µb I

CVVVDD
t

∙--
=

)( _

Figure 17  Formula for micro break time calculation

 
The micro break function is activated when the voltage on the VDD pin is below Vµb. Then the voltage regulator is
supplied from the Cbuf capacitor.
In the synchronous mode the sync pulse voltage is also used to charge the buffer capacitor. Therefore the buffer
capacitor's charge is higher than in the asynchronous mode, where only the supply voltage is provided. The given
formula is not considering the additional charge by the sync pulse, this formula is only valid for a direct current
supply. The influence of the sync pulse charging the buffer capacitor depends on the sync pulse duration and voltage
level, as well as the type of buffer capacitor used and the internal resistance of the capacitor. Therefore, a formula is
not given.
Manchester modulation is interrupted during the active micro break mode. The energy of the buffer capacitor is not
spend for the Manchester modulation. As soon as VDD returns to normal operating conditions, the current modulator
starts working immediately.
If the ECU wants to force a reset of the sensor, the voltage on the supply pin must be hold below Vµb_min for a time
longer than tµb.

4.3 Test modes
The device has two different test modes:
• The PSI5 test mode is the main customer interface to program the EEPROM during production.
• The SPI test mode is used by Infineon only.
Entry into test mode is only possible during Phase 1. While being in test mode, no normal sensor operation is possible
and the sensor will stop sending Δp/p0 data.
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5 Application information

5.1 Potential target applications
The device is used to detect the pressure change inside a door during a side crash, in tube systems used for
pedestrian protection- or front crash detection systems and other similar applications.
The device is used to detect the pressure change inside a door during a side crash and other similar applications.

5.2 Application example
The figure below shows the application example for a restraint system.
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Figure 18 Application example for a restraint system
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5.3 Application circuit example
The capacitors C1 and C2 have to be placed as close to the chip as possible. Any long distances may have an influence
on the EMC performance. Cbuf is only necessary to prevent voltage loss during micro breaks.

PDL

GND

KP30x

GNDCAP

Cbuf

R1

I_OUT

VDD

n.c.

n.c.

n.c.

C1C2

R2

n.c.

1

2

3

4

7

6

85

VDDP

NC

SCLK

SDIO

Figure 19 Application circuit example (PG-DSOF-8-164)

The digital pins (VDDP, SCLK, SDIO) have an internal pull-up or pull-down resistor (Rpu, Rpd) and therefore normal
operation must be with floating pins (in case of an open GND wire, the floating pins prevent from a cross grounding
through the corresponding ESD diodes). The traces should be spaced sufficiently to avoid shorts between the serial
interface and the high voltage pins of the device.
To avoid overheating of the sensor, a maximum temperature difference from sensor-ambient to module-ambient of
Trise_mod has to be ensured by the satellite design.

Table 17 Application circuit components

Component Value Unit Tolerance

R1 47 Ω +/-5%

R2 47 Ω +/-5%

C1    15 nF +/-20%

C2  2.2 nF +/-20%

Cbuf   see Chapter 4.2

5.4 Electro magnetic compatibility (EMC)
The device is characterized according to the EMC requirements described in the "Generic IC EMC Test Specification"
[4].
System EMC performance on system level is dependent on the module design and the ECU implementation. The
device is capable to pass the system tests according to the AK-LV - EMC specification [5] with the application circuit
defined in Chapter 5.3
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6 Package information
For passivation the sensor die is covered with a transparent silicone gel. Bubbles adjacent to the bond wires are not
allowed (delivery status). The bond wires will be completely covered by gel. The surface of the gel is smooth.
The sensor package is compliant to RoHs.

6.1 Package outline

Package_DSOF-8-164.vsdx

---

Figure 20 PG-DSOF-8-164 package outline (all dimensions in mm)
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6.2 Pick and place info
The following chapter gives information about the pick and place capability of the PG-DSOF package.

6.2.1 Component placement
Although the self-alignment effect due to the surface tension of the liquid solder will support the formation of reliable
solder joints, the components have to be placed accurately according to their geometry. Positioning the packages
manually is not recommended, but it is possible.
For the PG-DSOF package with a pad width of 0.4 mm and a pitch of 1.27 mm, an automatic pick-and-place machine
is recommended to achieve reliable solder joints.
The device is delivered in tape and reel packing which is suitable for being used in pick-and-place equipment.
The pressure difference between the inside and the outside of the package should not exceed pdiff_max.

6.2.2 Nozzle
A pick-up nozzle suitable for the package body size should be used. Regarding the PG-DSOF package it is
recommended that the used nozzle seals on the package rim. If a smaller nozzle is used this may lead to increased
force in the package center, nozzle shape and size are more critical in this case.
For the PG-DSOF pick-and-place nozzle, the following should be considered:
• a dynamic vacuum pressure pulse of min. 10 kPa can be applied.
• the nozzle should be sealed on the package rim.

Figure 21  Recommended pick-up nozzle for PG-DSOF package

If it is not possible to use nozzles with sealing on the package rim, please keep in mind that:
• push/pull forces on the lid higher than Fpull_off and Fpush_in must be avoided
• nozzle shapes are used, which consider a pressure inlet diameter of the PG-DSOF package of 2.5 mm.
The figure below shows different nozzle shapes for the PG-DSOF package if the nozzle is not sealed on the package
rim. In this case nozzle shapes must be used where vacuum applying is possible, that means the holes in the lid have
to be taken into account.
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Figure 22 Examples of nozzle shapes for sealing on the lid

6.3 Soldering profile
The device is mountable in a standard reflow-soldering process. The allowed temperature profile is shown below.

Figure 23 Reflow profile IPC/JEDEC J-STD-020C Pb-free assembly, small body, 260°C (+0/-5°C)
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6.4 Identification code
The identification code for the device is on the same side of the package as pin GND.
The data matrix code contains a unique serial number. For backtracking the supplier can use a reference table to
correlate the data matrix code number with the IFX identification number stored within the EEPROM.

Data Matrix Code
8 x 18 Dots
Dot Size:
0.15 mm x 0.15 mm
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YY: Year
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W

Figure 24 Identification code for KP300
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8 Revision history

Table 19 Revision history

Document
revision

Date of release Description of changes

1.00 2024-11-11 • Initial release of technical product description extracted from the
datasheet of KP300, Rev 1.20
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