KP305 infineon

Technical product description

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

+ Transmission of temperature and pg pressure information via PSI5 i/f during normal operation
+ Two pressure ranges selectable by EEPROM bit

« Transmission of two Ap/pg values with different sensitivities in two time slots a RoHS

« Compliant to functional safety standard 1SO 26262 =

« Compatible to AK-LV 29 and AK-LV 38 Aec®

+ Compatible to the AK-LV 38 addendum with extended measurement range

) o . Halogen-free

+ End-of-line EEPROM programming via PSI5 interface

+ EEPROM for ID number, calibration and mode selection @ SO 26262
compliant

+ Relative pressure signal (Ap/pg-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 and for other pressure based collision detection
systems like Pedestrian or Front Crash Protection. In these applications the pressure sensor is assembled in a door module
located within the car's side door or connected to an other crash sensitive air volume like a tube in the bumper of the car. 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 (Ap/po). 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
KP305 1SO26262 compliant DSOF-8-164 SP001236092

pressure sensor for side
crash, pedestrian impact
and front crash detection
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1 Product description

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 | p, range po or
T; transmission
Mode 1 -5% ... +15% 20.48 LSB/% P10P-500/3L 455 ...110 kPa no
P10P-500/4H
P16CRC-500/3H
P16CRC-500/2L
Mode 2 -15% ... +23.4% 20.48 LSB/% P10P-500/3L 45.5...110 kPa in additional time
P10P-500/4H 455..140kPa |slot
P16CRC-500/3H
P16CRC-500/2L
P10P-250/1L
P10P-250/2H
A10P-250/1L
Mode 3 -15...+23.4% 20.48 LSB/% P10P-500/3L 45.5...110kPa  |in additional time
-15...+100% 4.80 LSB/% P10P-500/4H 455..140kPa |slot
transmission in
different slots
Mode 4 -15% ... +100% 20.48 LSB/% P16CRC-500/3H 455 ...110 kPa in additional time
P16CRC-500/2L 45.5...140 kPa slot

«  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

Datasheet 4 Rev. 1.00
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2 Pin configuration

2 Pin configuration
The figure below shows the pin configuration.
VDDP | 1 8 | GND
SCLK [ 2 7] out
SDIO|[ 3 6 | VDD/VPROG
NC| 4 5] 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.

Datasheet 5 Rev. 1.00
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3 General product characteristics

3 General product characteristics
3.1 Absolute maximum ratings
Table 4 Absolute maximum ratings
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number
Voltage on VDD Vop -16.5 - 24 v | Vop - Viout| =24V | REQ-2490
Voltage on I_OUT Viout -16.5 - 24 v | Vop - Viout| =24V | REQ-2492
Voltage on CAP Veap -16.5 - 24 vV | Vop - Viout| <24V | REQ-2493
Voltage on serial pins Vdig_pin -0.3 - 5.5 v REQ-2494
(VDDP, SCLK, SDIO, NC)
Current on serial pin ldig_out - - 0.1 mA REQ-2495
(SCLK, SDIO)
Supply currenton VDDP | lyppp - - 1 mA REQ-2496
pin
Maximum operating Top_max - - 135 °C time limited for REQ-2497
temperature 30 minutes
maximum
Ambient storage Tst -55 - 135 °C REQ-2498
temperature
Input pressure range Prange 10 - 300 kPa ") limited time: REQ-2499
600 ") kPa max. 300 s
ESD robustness according | Vesp.py - - 4 kv according to ANS/ | REQ-2500
to Human Body Model ESDA/ JEDEC
(HBM) HV-pins: VDD, GND, JS-001
I_OUT, CAP
ESD robustness according | Vesp_1v - - 2 kv according to ANS/ | REQ-2502
to Human Body Model ESDA/ JEDEC
(HBM) LV-pins: VDDP, JS-001
SCLK, SDIO, NC
Latch-up robustness for | ljatchup +100 - - mA according to EIA/ | REQ-2504
each pin JESD78
Lid pull-off force Foull_off_lid 1 - - N REQ-2505
Lid push-in force Foush_in_Llid - - 10 N max. allowed REQ-2506
force on top of the
lid without
damaging the
sensor
Mechanical shock survival | g -2000 |- 2000 g unpowered, 0.5 | REQ-2507
ms
(table continues...)
Datasheet 6 Rev. 1.00

2024-11-11



KP305
Technical product description

infineon

3 General product characteristics

Table 4 (continued) Absolute maximum ratings
Parameter Symbol Values Unit Note or P-

Min. Typ. Max. condition Number
Differential pressure Pdiff -90 300 kPa the minimum REQ-2508

between inside and
outside of package

absolute pressure
of Prange Must not
be violated

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 P-
Min. Typ. Max. condition Number
Supply voltage at pin VDD |Vpp 4.5 - 11.0 v Vpp_max =9V for REQ-2510
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
Voltage at pin I_OUT Viout 3.5 - 11.0 REQ-2513
Voltage at pin CAP Veap - - Vsync pin only defined |REQ-2515
to connect with a
capacitor;
connection with a
constant voltage
source not
allowed
Voltage during sync pulse | Vsyne - - 16.5 v REQ-2516
at pin VDD & pin I_OUT
Supply voltage power up/ | Vgrag 1E-5 - 1E4 V/ms REQ-2518
down gradient
Ambient operating Top -40 - 125 °C temperature REQ-2520
temperature outside the
sensor

(table continues...)
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Table 5 (continued) Operating conditions
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number
Absolute operating Pabs 38.7 - 280.0 kPa range for pressure | REQ-2525
pressure range pulses during a
crash
Ambient operating Pamb_1 45.5 - 110.0 kPa range for pg value | REQ-2526
pressure for pO-rangel in pp-rangel
Ambient operating Pamb_2 45.5 - 140.0 kPa range for pgvalue | REQ-2527
pressure for p0-range 2 in po-range2
Lifetime tlive 15 - - years REQ-2528
Operating time 1 top 1 - - 12000 |h valid for mission | REQ-2529
profile in Table 6
Operating time 2 top 2 - - 8000 h valid for mission |REQ-2530
profile in Table 7
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 Ix.

Datasheet 8
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3 General product characteristics

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 to,_; (biased device)

Ambient temperature for the P-SAT module Lifetime

T, [°C] [%]

-40 6

+23 20

+52 65

+80 8

+82 1

Table 7 Lifetime profile to,_, (biased device)

Ambient temperature for the P-SAT module Lifetime

T, [°C] [%]

-40 6

+23 20

+82 65

+115 8

+120 1

Note: A maximum temperature difference of Tyse_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 8 Power supply and micro break circuitry
Parameter Symbol Values Unit Note or P-

Min. Typ. Max. condition Number
Supply currentintoVDD | lypp 3.5 - 5.5 mA REQ-2536
Supply currentinto I_OUT | out idle 0.0 - 0.8 mA REQ-2537
Common supply current | lige 4.0 - 6.0 mA REQ-2538
intoVDD & 1_OUT
Current during IMan 26 31 36 mA Iman = ligie + Almod | REQ-2540
Manchester
communication
(table continues...)
Datasheet 9 Rev. 1.00
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Table 8 (continued) Power supply and micro break circuitry
Parameter Symbol Values Unit Note or P-

Min. Typ. Max. condition Number
Ripple current on supply | lripple -0.5 - 0.5 mA 0 Hz - 2 MHz; REQ-2542
voltage lripple IS Max AC

amplitude and
only valid with
application circuit

Supply currentdriftrate | ligie_drift - - 1.0 mA/s characterized by | REQ-2543
the average of
minimum 1s

Voltage level for Vib 3.1 - 4.1 v REQ-2548
activating micro break

function

Microcut rejection time tcap 10 - - us Time below Vub | REQ-2550

where no sensor
reset is allowed;
Cpuf> 100 nF

Micro break hysteresis Vib_hys 0.4 - 0.9 v application REQ-2552
resistors: 47 Q
5%

Load resistor for Cbuf Reap 1.4 2.0 2.6 kQ resistor value REQ-2554
between VDD and
CAP pin

External buffer capacitor |Cpys 0 - 1 uF no capacitor REQ-2555
needed to avoid
oscillation of
regulator; )

Allowed range for Cbufto | Cpyf test 33 - Cpuf nF VDD =6V; CAP- REQ-2558
pass buffer-cap- pin discharged to
diagnosis-test GND before start-
up;

At values below,
buffer-cap-
diagnosis-test
might diagnose a
missing Cp ¢

U If a capacitor value below Cpyt 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 ty;

Datasheet 10 Rev. 1.00
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3.3.2 Data range and accuracy
Table 9 Data range and accuracy
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number

Nominal measurement rangenomi -5.0 - +15.0 % outside the REQ-2559
rangel (Model) specified nominal

measurement

range the output

value is clipped
Nominal measurement rangenom? -15.0 - +23.4 % outside the REQ-2560
range2 (Mode2) specified nominal

measurement

range the output

value is clipped
Nominal measurement rangenoms -15.0 - +100 % outside the REQ-2561
range3 (Mode3 or Mode4) specified nominal

measurement

range the output

value is clipped
Ap/p0 output data rangel | Ap/pg_dat1 -102 - 307 LSB outside this REQ-2562
(Model) defined output

data range the

output value is

clipped
Ap/p0 output data range2 | Ap/pg_dat2 -307 - 480 LSB outside this REQ-2563
(Mode2 and Mode3-slotl) defined output

data range the

output valueis

clipped
Ap/p0 output data range3 | Ap/pg_dat3 -72 - 480 LSB outside this REQ-2564
(Mode3-slot2) defined output

data range the

output value is

clipped
Ap/p0 output data range4 | Ap/pg_data -307 - 2048 LSB outside this REQ-2565
(Mode4) defined output

data range the

output value is

clipped
Nominal sensitivityl Senseqt1 - 2.048 - LSB/%o |outputsignal REQ-2567
(Model, Mode2, Mode3- Ap/po
dp/p0_1, Mode4)

(table continues...)
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Table 9

(continued) Data range and accuracy

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or
condition

P-
Number

Nominal sensitivity2
(Mode3-dp/p0_2)

SeNSeyyt2

0.480 -

LSB/%o

output signal
Ap/poin
additional time
slot

REQ-2568

Pressure data offset

Ap/po_off

-0.5

LSB

average value at
constant pressure

REQ-2569

Sensitivity error at Oh

S€NS€err1_oh

-6.0

- +6.0

%

Ap/po>

10.0% (over full
temperature
range)

REQ-2570

Sensitivity error over
lifetime (-40°C ... +105°C)

senseq

-7.0

- +7.0

%

Ap/py > 10.0%;
(overall sensitivity
error: incl.
temperature,
non-linearity etc.)

REQ-2572

Sensitivity error over
lifetime (+105° ... +125°C)

S€NSCerr HT

-10.0

- +10.0

%

Ap/py > 10.0%;
(overall sensitivity
error: incl.
temperature,
non-linearity etc.)

REQ-2573

Ap/p0 noise (RMS)
(sensitivityl, p0 =53.6 ...
110 kPa)

Noiserms,1

LSB

standard
deviation of Ap/pg
at constant
pressure (e.g.
99.7% of the
values inside the
+4.5 LSB range)

REQ-2574

Ap/p0 noise (RMS)
(sensitivityl, p0=45.5 ...
53.6kPa)

I'")lserms,l_LP

LSB

standard
deviation of Ap/pg
at constant
pressure (e.g.
99.7% of the
values inside the
+6 LSB range)

REQ-2575

Ap/p0 noise (Peak)

NOIS€peak,1

LSB

during
characterization
only: Peak value
for 10k samples;
Oh & 25°C,
sensitivityl

REQ-2576

(table continues...)
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Table 9 (continued) Data range and accuracy
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number
Ap/p0 noise (RMS) NOIS€rms 2 0 - 0.5 LSB standard REQ-2577
(sensitivity2) deviation of Ap/pg
at constant
pressure (e.g.
99.7% of the
values inside the
+1.5LSB range)
Non-linearity for pressure |sensey in -1.0 - +1.0 %o difference REQ-2578
pulses up to 23.4% between actual
characteristics
and best fit
quantized line
Non-linearity for pressure |sensey |in, -2.5 - +2.5 %o difference REQ-2579
pulses >23.4% between actual
characteristics
and best fit
quantized line
Pressure offset during Pacc - - 3.5 Pa/g ensured by design | REQ-2580
acceleration
p0 data output range in Po_word_p4._lim 0 - 480 LSB outside this REQ-2582
Phase 4 defined pressure
data range the
output value is
clipped
p0 data transmission Po_sens_r1 - 0.01868 |- kPa/LSB |valid for Phase3 |REQ-2583
sensitivity (p0 rangel) and Phase 4
p0 data transmission Po_sens_r2 - 0.02310 |- kPa/LSB |valid for Phase3 |REQ-2584
sensitivity (p0 range2) and Phase 4
p0 data transmission Po_offset - 50 - kPa valid for Phase3 | REQ-2585
offset and Phase 4
p0 data error (pOrangel) |po ern -3.5 - 3.5 kPa valid for Phase 3 |REQ-2586
and Phase 4
p0 data error (pO range2) |po err -3.5 - 3.5 kPa valid for Phase 3 |REQ-2587
and Phase 4
Tj data outputrangein Tword_p4_lim -425 - -70 LSB;o outside this REQ-2589
Phase 4 defined
temperature data
range the output
value is clipped
Tj data transmission Ti_sens - 0.61162 |- °C/LSB |valid for Phase3 |REQ-2590

sensitivity

and Phase 4

(table continues...)
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Table 9 (continued) Data range and accuracy
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number
Tj data transmission Ti_offset - -94 - °C valid for Phase3 |REQ-2591
offset and Phase 4
Tjerror (Tj=0°C... 100°C) | T e -5 - +5 K valid for Phase3 | REQ-2592
and Phase 4
Tjerror (Tj<0°C; Tj > T err2 -10 - 10 K valid for Phase3 | REQ-2593
100°C) and Phase 4
3.3.3 Digital core and signal path filter
Table 10 Digital core and signal path filter
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number
Internal clock frequency | fo - 16.0 - MHz REQ-2598
Clock variation CLKio -4.0 - 4.0 % REQ-2599
Clock variation during CLKyar/frame - - 0.1 % maximum REQ-2600
Manchester frame allowed
temperature
gradientis+/- 1
K/min
Clock drift rate CLKyritt - - 1.0 %/s average of min. REQ-2601
1s; maximum
allowed
temperature
gradient is +/-1
K/min
Sigma delta sample feic - 1 - MHz average over 1 REQ-2602
frequency second
p & pO register update foreg - 31.25 - kHz proportional to REQ-2603
clock frequency
Cut-off frequency p filter | f, - 370 - Hz 2"d order low pass | REQ-2604
filter
proportional to
clock frequency
pO filter gradient |Apo/At]| 0.39 0.44 0.49 kPa/s REQ-2607
Datasheet 14 Rev. 1.00
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3.34 PSI5 interface
Table 11 PSIS interface
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number

Bittime in 125 kbps mode | tg;; - 8.0 - us proportional to REQ-2609

clock frequency
Bit time in 189 kbps mode | tgj; y - 5.3 - us proportional to REQ-2610

clock frequency
Signal modulation Alrod 22 26 30 mA REQ-2611
current
Fall/rise time current tman_R/F 0.33 - 1.0 us trise 20,80 & traigo, |REQ-2613
slope 20, according to

the PSI5 reference

network, the PSI5

sensor reference

tests conditions A

& B [1] and the

application circuit

example
Duty cycle ratio MMan_duty 47 50 53 % (tfal,g0 - trise20) / | REQ-2614
Manchester tgit (trai,20 -

trise,80) / tgit

according to the

PSI5 reference

network, the PSI5

sensor reference

tests conditions

A [2] and the

application circuit

example
Sync pulse detection Virig 1.4 2.0 2.6 v REQ-2615
threshold
Time between detected | tsiot1,frame 44.1 46.4 48.7 us 1st Manchester REQ-2626
rising edge of sync pulse bit starts with
and start of 1st nom. 4u low time;
Manchester bit in the the trigger
PSI5-P10P-500/3L slot1 detection
mode tolerance

(ttol_detect) is not

included in this

timing.

(table continues...)
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Table 11 (continued) PSI5 interface
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number

Time between detected | tsiot2,frame 181.3 190.9 200.4 us 1st Manchester REQ-2627
rising edge of sync pulse bit starts with
and start of 1st nom. 4 low time;
Manchester bit in the the trigger
PSI5-P10P-500/3L slot2 detection
mode tolerance

(ttol_detect) is not

included in this

timing
Time between detected | ts|ot3 frame 328.9 346.3 363.6 us 1st Manchester REQ-2628
rising edge of sync pulse bit starts with
and start of 1st nom. 4y low time;
Manchester bit in the the trigger
PSI5-P10P-500/3L slot3 detection
mode tolerance

(ttol_detect) is not

included in this

timing
Time between detected | tsjot frame 71.4 75.2 78.9 Us 1st Manchester REQ-2629
rising edge of sync pulse bit starts with
and start of 1st nom. 4y low time;
Manchester bit in the the trigger
PSI5-P10P-250/1L mode detection

tolerance

(ttol_detect) is NOt

included in this

timing
Time between detected | toy_siot1, frame 441 46.4 48.7 us 1st Manchester REQ-2630
rising edge of sync pulse bit starts with
and start of 1st nom. 2.65y low
Manchester bit in the time; the trigger
PSI5-P10P-250/2H slot1 detection
mode tolerance

(ttol_detect) is not

included in this

timing

(table continues...)
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Table 11 (continued) PSI5 interface
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number

Time between detected | toy siot2,frame 141.0 148.4 155.8 us 1st Manchester REQ-2631
rising edge of sync pulse bit starts with
and start of 1st nom. 2.65u low
Manchester bit in the time; the trigger
PSI5-P10P-250/2H slot2 detection
mode tolerance

(ttol_detect) is not

included in this

timing
Time between detected | t4y siot1,frame 44.1 46.4 48.7 us 1st Manchester REQ-2632
rising edge of sync pulse bit starts with
and start of 1st nom. 2.65u low
Manchester bit in the time; the trigger
PSI5-P10P-500/4H slotl detection
mode tolerance

(ttol_detect) is not

included in this

timing
Time between detected | t4y siot2,frame 139.5 146.9 154.2 us 1st Manchester REQ-2633
rising edge of sync pulse bit starts with
and start of 1st nom. 2.65p low
Manchester bit in the time; the trigger
PSI5-P10P-500/4H slot2 detection
mode tolerance

(ttol_detect) is NOt

included in this

timing
Time between detected | tay_siot3 frame 245.5 258.4 271.4 bs 1st Manchester REQ-2634
rising edge of sync pulse bit starts with
and start of 1st nom. 2.65p low
Manchester bit in the time; the trigger
PSI5-P10P-500/4H slot3 detection
mode tolerance

(ttol_detect) is not

included in this

timing

(table continues...)
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Table 11 (continued) PSI5 interface
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number

Time between detected |ty siot4,frame 362.5 381.6 400.7 us 1st Manchester REQ-2635
rising edge of sync pulse bit starts with
and start of 1st nom. 2.65u low
Manchester bit in the time; the trigger
PSI5-P10P-500/4H slot4 detection
mode tolerance

(ttol_detect) is not

included in this

timing
Time between detected | t3y siot1 frame 44.5 46.4 48.3 us 1st Manchester REQ-2636
rising edge of sync pulse bit starts with
and start of 1st nom. 2.65u low
Manchester bit in the time; the trigger
PSI5-P16CRC-500/3H detection
slotl mode tolerance

(ttol_detect) is not

included in this

timing
Time between detected | t3y siot2,frame 183.2 190.9 198.5 Us 1st Manchester REQ-2637
rising edge of sync pulse bit starts with
and start of 1st nom. 2.65y low
Manchester bit in the time; the trigger
PSI5-P16CRC-500/3H detection
slot2 mode tolerance

(ttol_detect) is NOt

included in this

timing
Time between detected | t34_siot3 frame 3324 346.3 360.1 bs 1st Manchester REQ-2638
rising edge of sync pulse bit starts with
and start of 1st nom. 2.65y low
Manchester bit in the time; the trigger
PSI5-P16CRC-500/3H detection
slot3 mode tolerance

(ttol_detect) is not

included in this

timing

(table continues...)
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Table 11 (continued) PSI5 interface
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number

Time between detected |ty siot1,frame 44.1 46.4 48.7 us 1st Manchester REQ-2639
rising edge of sync pulse bit starts with
and start of 1st nom. 4 low time;
Manchester bit in the the trigger
PSI5-P16CRC-500/2L slotl detection
mode tolerance

(ttol_detect) is not

included in this

timing
Time between detected |t sjot2,frame 252.8 266.1 279.4 us 1st Manchester REQ-2640
rising edge of sync pulse bit starts with
and start of 1st nom. 4y low time;
Manchester bit in the the trigger
PSI5-P16CRC-500/2L slot2 detection
mode tolerance

(ttol_detect) is not

included in this

timing
Transmission rate in tasync - 228.0 - ys proportional to REQ-2641
asynchronous mode clock frequency
Filter sample time before | tfiter freeze1 - 32 - us proportional to REQ-2642
start of frame for time slot clock frequency;
1 valid for 15t slot

transmission in

PSI5-P10P-500/3L

and PSI5-

P10P-500/4H

modes only
Filter sample time before | tfiter freeze - 40 - us proportional to REQ-2643
start of frame for time slot clock frequency
2and3and 4
Gap time in 125kHz teap L 8.4 - - us proportional to REQ-2644
modes clock frequency
Gap time in 189kHz teap H 5.6 - - us proportional to REQ-2645
modes clock frequency
Trigger detection ttol detect 0 - 3 ps REQ-2646
tolerance
Duration of phase 1 tp; 90.0 - 110.0 ms REQ-2647
Duration of phase 2a tpoa - 256 - frame REQ-2648
Duration of phase 2b tpap 0 - 768 frame REQ-2649
Duration of phase 3a tp3a - 5 - frame REQ-2650

(table continues...)
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Table 11 (continued) PSI5 interface
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number
Duration of phase 3b tpap - 14 - frame REQ-2651
Time threshold for the tsync_max - 576 - us proportional to REQ-2653
sensor to declare a gap clock frequency
Repetition of ID data k - 4 - REQ-2652
3.3.5 EEPROM and load characteristics
Table 12 EEPROM and load characteristics
Parameter Symbol Values Unit Note or P-
Min. Typ. Max. condition Number

Internal pull up: SCLK, Rpu 30.0 - 72.5 kQ valid only if REQ-2656
SDIO VDD=5V
Internal pull down: VDDP | Ry4 70 - 130 kQ REQ-2657
No. of EEPROM Nprog - - 3 - a programming REQ-2658
programming cycles cycle is defined as

applying the

programming

pulse oncein

order to change

the state of at

least one EEPROM

cell
Programming Torog 10 - 30 °C REQ-2664
temperature
Margin voltage “1” Vimargin_1 - 0 0.25 v Oh value, directly | REQ-2665

after

programming
Margin voltage “0” Vimargin_o 2.0 - 5.0 v Oh value, directly | REQ-2666

after

programming
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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.

A G

“ 1 “ “ 1 “« | no “

IMan -
_|_
I Almod |

|
|
|
ligie —I i |—

tit »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 15t, 2" or 3/ s|ot
(tslotl,Start: tSlot2,Start, tSlot3,Sta rt)-
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PSI5-P10P-500/3L Mode

77 \
tsync = 500 us = 5 ps (defined by the ECU)

| sync pulse |
| / teap |
| 1t slot 2" slot 3" slot |

Vidle 11— I I I |
; : : : . >

tSIoﬂ,Frame tSIotZ,Frame tSIotS,Frame t

0

PSI15-P10P-250/1L Mode

UA

tsync = 250 ps + 2.5 ps (defined by the ECU)

- g
| sync pulse

|

|

|

|

P

Slot

Vide — —

| | | >
t

tO tSIot,Frame

PSI5-timing_P-mode.vsdx

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 tio| getect-

The figure below shows the time correlation of the PSI5 output to the sync pulse.

The total trigger detection time Ttg|g on system level is determined by adding up the sensors trigger detection
tolerance tyo|_detect @and the contributions from the system, as defined in the PSI5 specification [2].

Note: The system contributions to the total trigger detection time Ttg g are not shown in the figure below
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A ttol_detect txx_SIotx,frame
- -
toit
Vtrig
A/modt ee e
Vidle|
-
Time
Figure 4 PSI5 slot timing

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 foync sampl- If the sample voltage observed is above the specified sync
pulse detection threshold Vyg an up-counter is incremented by "1". If the line voltage is less than the detection
threshold voltage Vs the counter is not incremented. After ngync_get samples the status of the up-counter is readout.
Only if the counter is inside the ngnc detval range, a valid sync pulse is detected. Otherwise no sync pulse will be

detected and the up-counter will be reset.

breakdown during sync
pulse transmission

A

sample no. 1‘ 2‘ 3‘ A\' 5‘-, ? 3‘5 3‘6
| | | | | | | |
1 | l l l ‘ l l f- (- l l
sync ‘ ‘ ‘ ‘ ‘ ‘ J J ‘ ‘
Vidle+vlrig n TV - ————-
\ | \ \
Vidle
clock 35| |sd
| \ |
counter

wait for ‘ . x read
status sync pulse X voltage level observing l counter
’ t

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 xxd) NO further sync pulses can be detected.
A sync pulse of minimum 9ps in normal duration is recommended.
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A valid sync pulses
[ 4
Manchester frame
VVVY
NN
| |
| >
N tsync_off_xxx o
Figure 6 Sync pulse detection off time
4.1.1.3 Asynchronous communication

If the sensor is configured to asynchronous mode, the sensor operates with a defined data rate. The specified data
message will be continuously transmitted from the sensor at fixed time intervals (t,sync). In this mode, only one

satellite can be connected per physical channel.

PSI5-A10P-250/1L Mode
tasync : Defined by the sensor system

- >~

| |

NVVVVYV NVVVVVV

POXKXN PO

| |

1 I >

fo t

PSI5-timing_A-mode.vsdx

Figure 7 Timing in the asynchronous mode
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 - 15t or 2" or 3'd s|ot

«  PSI5-P10P-500/3L - dual slot mode

«  PSI5-P10P-500/3L - triple slot mode (reduced VDD only; see Table 5)
«  PSI5-P10P-500/4H - single slot mode - 15t or 2"d or 3" or 4th s|ot

«  PSI5-P10P-500/4H - dual slot mode

«  PSI5-P10P-500/4H - triple slot mode (reduced VDD only; see Table 5)
. PSI5-P10P-250/1L

«  PSI5-P10P-250/2H - single slot mode - 15t or 2" slot

«  PSI5-P16CRC-500/2L - single slot mode - 15t or 2" slot

«  PSI5-P16CRC-500/2L - dual slot mode (reduced VDD only; see Table 5)
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«  PSI5-P16CRC-500/3H - single slot mode - 15t or 2" or 3™ slot

«  PSI5-P16CRC-500/3H - dual slot mode (reduced VDD only; see Table 5)
Asynchronous modes:

«  PSI5-A10P-250/1L

Note: Only the here specified protocols in combination with the operating modes specified in Chapter 1.2 are
allowed and verified.

In multi slot mode, the sensor can transmit sensor information in several time slots. The user can select between the
transmission of additional p, or T; data or also between transmission of two Ap/p, data sets with different

sensitivity. It is possible to select either p, or T data or to alternate between the two values for each transmission. For
details please refer to full version of the technical datasheet.

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).

10-bit Protocol 9,02 DAIA i
| lol1[2[3l4als]6l7]8]9
Figure 8 10-bit protocol (13-bit message)
The message bits are described in the table below:
Table 13 Data field 13-bit message
Message Bit Definition Logic Level
0..1 start bit1and 2 0
2..11 data bit 0 (LSB) ... data bit 9 (MSB) 0,1
12 parity (even) 0,1

4.1.2.2.1 Datarange

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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o Phase 1 Phase 2 Phase 3 Phase 4 Phase 4
< dec | hex PSI5 test mode
Iy] 2a 2b 3a 3b
4 .
optional dp/p0 data [ pOand T data
511 | 1FF
reserved reserved reserved
501 | 1F5
500 | 1F4 reserved sensor defect sensor defect sensor defect
Status 499 | 1F3 reserved
&
Error reserved
Messages | 489 | 1E9
488 | 1E8 sensor busy reserved reserved
487 1E7 sensor ready
error
481 | 1E1 oK
Ap/po maximum _
480 | 1E0 (M;’de 283) po = max
Ap/po maximum
307 | 133 (:AG e 1)
reserved
1 001
0 000 Ap/po = 0% po = min
-1 3FF
reserved
reserved
Sensor | 70 | 3BA Ty= max
Output reserved
Signal Aplpo minimum
-72 | 3B8 (,\j‘ ode 3)
Ap/po minimum
-102 | 39A (Mode 1)
Ap/po minimum
-307 | 2CD | reserved (MoDde 283)
(no data)
-425 | 257 Tj=min
reserved
-480 | 220
reserved reserved
-481 | 21F status 1111 nibble 11111 status 1111
-492 | 214 protocol error protocol error
-496 | 210 status 0000 nibble 10000 status 0000
-497 | 20F ID code 16 nibble 01111 reserved reserved ID code 16
-498 | 20E ID code 15 nibble 01110 ID code 15
-499 | 20D ID code 14 nibble 01101 ID code 14
-500 | 20C ID code 13 nibble 01100 sensor cell error sensor cell error ID code 13
Block ID’s | -501 | 20B ID code 12 nibble 01011 ID code 12
and -502 | 20A ID code 11 nibble 01010 reserved reserved 1D code 11
Data for
Initialization | -503 | 209 ID code 10 nibble 01001 1D code 10
-504 | 208 ID code 9 nibble 01000 signal chain error signal chain error ID code 9
-505 | 207 ID code 8 nibble 00111 ID code 8
-506 | 206 1D code 7 nibble 00110 reserved reserved ID code 7
-507 | 205 ID code 6 nibble 00101 ID code 6
-508 | 204 ID code 5 nibble 00100 po init error po init error ID code 5
-509 | 203 ID code 4 nibble 00011 ID code 4
reserved reserved
-510 | 202 ID code 3 nibble 00010 D code 3
-511 | 201 ID code 2 nibble 00001 po out of range error | po out of range error ID code 2
-512 | 200 ID code 1 nibble 00000 reserved reserved ID code 1

Figure 9
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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.

16-bit Protocol (14+2 bit)

EAE DATA g CRC
| 125]0l1]2]3l4l5]6l7]8]0lt0l11l12113] 2] 1] 0
Figure 10 16-bit protocol (21-bit message) in Phase 4
The message bits are described below.
Table 14 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, CO0).

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

Payload bits

S1|S2|MO|M1|DO|D1|D2|D3|D4|D5|D6|D7|D8|D9|D10|D11|{D12|D13]C2 | C1 | CO

0 |0 0O 1 1 0 1 0 0 1 0 1 1 0 1 0 1 1 0| O

C =,1100" 2=,0010" D=,1101" A=,1010"
co C1 C2
CRC Calculation Input ES . E
Scheme data % 'y
1™+ X+ 0XE o+ 1*X3 =1+X+X3
Figure 11 Example for CRC calculation
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4,1.2.3.2 Datarange 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:

16-bit Protocol

00|¢g DATA 8| CRC
| lol1l2l3lalslel7]8]9l10/11]12]13]14]15] 2] 1] 0

Figure 12 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
+ The6LSBs (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 " " .
OX20F 7!2 !IO nF
I
10 Bit D9 (D8 |D7|D6|D5|D4|D3|D2|D1|D0O
DataWord | 1 fo|o|o|o|Oo|1|[1]1]1
I
16 Bit D15(D14(D13|D12(D11|D10{ D9 [ D8 [ D7 | D6 (D5 [ D4 [ D3 [ D2 | D1 | DO
DataWord | 1 oo |o|o|o| 1|11 11| 1[1]1][1]1
I
Example " . " .
0x20F 8 »3 F F PSI5_data-range-scaling.vsdx
Figure 13 Example: mapping of status and initialization data into a data word

4.1.2.3.3 Datarange

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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Q Phase 1 Phase 2 Phase 3 Phase 4
= dec hex
I} 2a 2b 3a 3b
e optional dp/p0 data
+32767 | OX7TFFF
reserved reserved
Status +32000 | Ox7D00 reserved sensor defect sensor defect
&
Error
2
Messages reserved
(16-6it) 131232 [ 0x7A00 sonsor busy
+31231 | 0x79FF sensor ready reserved
+30721 | 0x7801
+7680 | Ox1E00
/po maxi
+2048 | 0x0800 Ap ?M:;:T;um
reserved
+480 | 0x01E0 “ode283)
+307 [0x0133 AR e
Sensor reserved
Output 1 0x0001
1 Signal
0 0x0000 Aplpo = 0%
(14-bit) -1 | OX3FFF | reserved
(no data)
-102 | 0x039A R
reserved
-307 | Ox3ECD (I\A/IZ/LEJ); Iznigi?m)
-7680 | 0x2200 reserved
-30721 | Ox87FF status 1111 nibble 11111
-31488 | 0x8500 protocol error
-31744 | 0x8400 status 0000 nibble 10000
31745 | 0x83FF ID code 16 ibble 01111 LESAT
Block ID's |~ X cote rovle
and
3 P.at.a fOF -32000 | 0x8300 sensor cell error
Initialization
reserved
(16-bit) -32256 | 0x8200 signal chain error
reserved
-32512 | 0x8100 po init error
reserved
-32641 | 0x807F po out of range error
-32768 | 0x8000 ID code 1 nibble 00000 reserved

Note: For data in range 2 and 3, the full 16-bit data word is used.

Figure 14
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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: tp;

« Noreaction on sync pulses

«  Reset and sensor self tests

+ Initialization of the py filter (start time is defined with ty init_start after internal reset, duration: t,g jnit). After the
initialization, the decrement / increment filter for py 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: tpy, + tpyp

«  Phase 2a: Transmission of sensor identification data; repetition of ID data: k

« Phase 2b: based on the test result of the p 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 15 Phase 2a data content
Data | Identifier Data Parameter Content Value Comment
field block
F1 PSI5 protocol |D1 PSI5 spec V13orV2.1 XXXX V1.3is pre-
version programmed, but is
reprogrammable by
the customer
F2 number of D2 number of blocks 32 * 4-bit data 0010 fixed in ROM
data blocks D3 blocks 0000
F3 satellite D4, D5 satellite customer XXXX XXXX customer
manufacturer manufacturer code 1 | programing programmable
code 1
F4 sensor type D6 sensor type pressure sensor XXXX customer
programmable
D7 1000 fixed for Ap/py data
in senseqyyt1

(table continues...)

Datasheet 30 Rev. 1.00
2024-11-11



KP305

Technical product description

4 Functional block description

infineon

Table 15 (continued) Phase 2a data content
Data |Identifier Data Parameter Content Value Comment
field block
1100 fixed for Ap/p, data
in senseyut
XXXX customer
programmable for
po or T; data
F5 sensor D8, D9 sensor parameter customer specific | XXXX XXXx customer
parameter parameters programmable
F6 satellite D10, D11 | satellite sensor specific XXXX XXXX customer
manufacturer manufacturer code 2 | definition programmable
code 2
F7 sensor code D12-D14 |sensor code AK-wide defined XXXX XXXX XXXX customer
device index programmable
F8 production D15 year Yn: 7 bit (0...99) Y6 Y5Y4Y3 customer
date D16 year / month Mn: 4 bit (1...12)  |y2y1Y0 M3 programmable
D17 month / day Dn:5bit(1...31) o M1 Mo D4
D18 day D3D2D1D0
F9 serial number |D19-D20 |serial number IFX line/lot/serial 0000 0000 fixed
D21-D32 number XXXX programmed and
locked by the
supplier

Note:

In multi slot mode, each time slot sends its own ID data. They are identical for each sync pulse and differ only
in field D7.

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 16 Product IDs (D24)

Product name Product ID
KP305 1101,
4,1.3.3 Phase 3

During phase 3, the sensor transmits diagnostics data.
+ Duration: tp3, + tp3p
«  Statusinformation: sensor ok (0x1E7) or error sequence (sensor defect (0x1F4) and error classification frame)

+  potransmission

+ Phase 3bis optional: Transmission of sensor specific diagnosis data (more information on phase 3b can be found

in the full version of the datasheet)
With the 15t 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.
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If no error is detected, the next 4 frames transmit the py_word_p3 value (12 bit value, separated in four 5 bit nibbles).

Table 17 Phase 3a Data Content
Frame No. Normal operation Error

Function Code Function Code
1 Sensor ready Ox1E7 Sensor defect Ox1F4
2 nibble 0 0x200 ... 0x207 Error Code 0x20x
3 nibble 1 0x208 ... 0x20F Sensor defect Ox1F4
4 nibble 2 0x210... 0x217 Error Code 0x20x
5 nibble 3 0x218 ... 0x21F

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

Po = pO_word_p3 X Po _sens rx + pO_offset .
Formula_p0_calculation_Phase3.vsdx

Figure 15 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
(pO_word_p3_lim)
The po_word_p3 is defined as follows and based on the output of the py filter.

Po_word_p3 :du le d9 ds d7 d6 ds d4 d3 dz dl do
nibble, =00 d,, d,, d,

nibble, =01 d d, d,

nibble, =10 d. d, d,

nibble, =11 d, d, d,

Figure 16 Po_word_p3 definition

4.1.3.4 Phase 4

Chapter 4.1.3.5During normal operation the Ap/pg output value is transmitted via the PSI5 interface. If the normalized
relative pressure (Ap/pg) under- or overshoots the measurement range (rangenomx), the Ap/pg value is clipped to the
minimum/maximum allowed Ap/p, output value (Ap/pg_datx)- The limit and value depends on the selected operating
mode.

In case pg 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.

Depending on the selected protocol mode the actual py value or the junction temperature T; will be transmitted in an
additional time slot, in parallel to the Ap/pg value. If the values are outside the output range, the values are clipped to
the minimum/maximum allowed output values (Tyord_p4_lim OF Po_word_p4_lim)-

=8 X X +
Po pO_Word_p4 Po_sens_rx pO_offset Formula_p0_data_Phase4.vsdx

Figure 17 Formula for p0 data in phase 4
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7}' = (Tword_p4 + 512) X 7}'_sens + 7}_offset Formula_Tj_Phase4.vsdx

Figure 18 Formula for T; data in phase 4

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:

« 15t frame: "Sensor defect" message (0x1F4)

« 2"d 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 Vpp - Vyrop. The load current for the buffer capacitor is limited by the resistor Reap.

Vdrop
R
VDD CAP
Rcap
= L] X
i external
voltage voltage Cbuf
regulator regulator
[:’7 control L
N . "7
logic internal supply
voltage
. —
voltage
divider Buffer_CAP_External.vsdx
Figure 19 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 t,;, and can be calculated by the following
formula:

(VDD - Vdmp - I/‘ubidmp) ’ Cbuf

ub

I VDD

Figure 20 Formula for micro break time calculation

The micro break function is activated when the voltage on the Vpp pin is below V. Then the voltage regulator is
supplied from the Cy s capacitor.
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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 Vpp 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 V,;, mi, for atime
longer than t,p,

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 Ap/p, data.
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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.

CAN LIN

Accel. Sensor

(of.\) ] LIN
Transceiver Transceiver
TLE 6250/51 TLE 7259

Airbag ECU

Pressure Sensor
KP 30x

Accel. Sensor

> «

16/32 Bit Firing SPI Bus
Microcontroller ( Squib ) ( Squib )
c XC 23xx Squib Driver
[l Pressure Sensor . 8 Channel - ( Squib ) ( Squib )
3 KP 30x Satellite TLE 7714/34
<] Sensor
D:- Interface » <«
s TLE 7729 Sensor SPI bus i i
[l Pressure Sensor 8 Bit ( Squib ) ( Squib )
£ KP 30x Microcontroller
& XC 8xx C Squib ) ( Squib )
Squib Driver . -
4 Channel | C Squib ) C Squib )
TLE 7718/38 (
: Squib ) ( Squib )
Accel. Sensor Onboard Sensors
» <«
Vsat Vboost Vlogic Buckle Switch
Pressure Sensor TLE4976
KP 30x
Power Supply Buckle Switch
Accel. Sensor BuchLé:o‘igvse;ter Buck, Boost L TLE4976
TLE 6711 = =
Warning Airbag
Lamp Off

+12V from Battery

Figure 21 Application example for a restraint system
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5.3 Application circuit example

The capacitors C; and C, have to be placed as close to the chip as possible. Any long distances may have an influence
on the EMC performance. Cp¢is only necessary to prevent voltage loss during micro breaks.

1 7 R2
n.c. — VDDP |_ouT ' o PDL
n.c. 21SCLK vDD | SJ
3 KP30x Ri
n.c. — SDIO
4
n.c. — NC — J—
CAP GND C2 C1
5 8
1 O GND
ICbuf
Figure 22 Application circuit example (PG-DSOF-8-164)

The digital pins (VDDP, SCLK, SDIO) have an internal pull-up or pull-down resistor (R, Rpq) 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 18 Application circuit components

Component Value Unit Tolerance
R; 47 Q +/-5%

R, 47 Q +/-5%

C 15 nF +/-20%

C, 2.2 nF +/-20%
Couf 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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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

SEAL AREA SURFACE Rt=16pm

SEAL AREA PLANARITY 0.1 mm

0.1MIN. SEAL AREA / CIRCULAR

PART OF DRAWING NO.: Z8B00179192__01
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o OVERHANG OF COVER IS NOT ALLOWED FOOTPRINT
05.78:01 -RECOMMENDATION-
5Max, N
. REFLOWLOTEN / REFLOW SOLDERING
1.2 (Bx)
el e
SEERE z
) i kE = = 2
5 =
1 S —E = e —E
m
> PLASTIC PROTRUSION =
SEATING PLANE 2 OF 0.03 MAX —EH— —EH—
o
LTH 3 BURR MAX. 1.5
<
N
y (502 ——
&x) 7 A - {1
[$0.4] AI— — N 2
— 0,68:0.1 I H- = '@' '@‘
= &
we| '?-' = =gl 22 I @ @
il -9 ik r
= & / — g @ &
= ap 5 @ &
. _ n
T
~ [éo.2]] ()
s BURR MAX. 15
‘z‘: m OUTER DIMENSIONS DOES NOT INCLUDE PROTUSION OR INTRUSION OF 0,2 MAX. PER SIDE
g 2482 1) VALID FOR THE WHOLE SEATING PLANE INCLUDED TIEBAR AREA
a = $Po.4]af]
0% 3
Drawing No.: Z8B00176934_02
8.6:04
Package_DSOF-8-164.vsdx
Figure 23 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 pgif_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:
« adynamic vacuum pressure pulse of min. 10 kPa can be applied.
+ the nozzle should be sealed on the package rim.

Figure 24 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 F,_o and Fpysh_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 25 Examples of nozzle shapes for sealing on the lid

6 Package information

6.3 Soldering profile

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

S

275 4 tp 20-40 ] . Critical Zone
Tp 260°C P s —» :‘__ Tt

250 1 Ramp-up

max. 3°Clsec

Ramp-down
max. 6°Clsec

225 { T 217°C

oo |TSMAXZ000C S A

175 1

150 | TSMINISOC e &

Temperature [°C]

125

100

75 1

50 - t 250c to peak, 8 migutes max.

0 100 200 300 400 500 600 700
Time [s]

25

Figure 26 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 3
8 x 18 Dots 83
Dot Size: @
0.155 mm x 0.15 mm ©
7}
.
B B: BE Location
YY:  Year
& WW:  Week
Figure 27 Identification code for KP305
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Table 20 Revision history

Document Date of release Description of changes

revision

1.00 2024-11-11 « Initial release of technical product description extracted from the
datasheet of KP305, Rev 1.20
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