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Sensors

Memories
e ]
e o O e
'
MCU
Watchdog
SCL/CLK : VDD
Wake-Up Controller
SDA/DATA Digital T NITTTToTTeTTS > Voltage VREG
WAKEUP/NCS/BUSY Interface State Timer regulators GNDA
ALERT : GNDD
Clock
Generators
= 1 KP497 {EE]
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2 5|HEE
2 S|HEcE
2 /9 KP497 5|13 EC. SIMD 1. 2 #0 3 BUTHREBUR FRRfE AR BRITIZOEE,
SsCL/CLK | 1| () 14| vDD
SDA/DATA | 2 13{ N.C.
NCS/WAKEUP/BUSY | 3 12{ N.C.
GNDD | 4 KP497 11| GNDA
ALERT | 5 10| VREG
N.C. | 6 9| N.C.
N.C. |7 8| N.C.
2 SIHECE
&R 1NEB T &5IRIRVINEE.
=1 FEONSIH2E
Pin No. Name Function
1 SCL/CLK I2C serial clock / SPI clock
2 SDA/DATA I2C serial data / SPI data
3 NCS/WAKEUP/BUSY SPI Not-Chip-Select / External Wake-Up / Device busy signal
4 GNDD Digital ground
5 ALERT Alert pin intended for wake-up of external master
10 VREG Internal regulated power supply
11 GNDA Analog ground
14 VDD Power supply

WIRFMR 5 Rev. 1.01
2025-12-04
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3 m—RgSE

3.1 HI R ATEE

EEEE xR 2 PRERLIN RATUE BRI STER AT REX S FHE MK A IR, RPFFFIMENNINITEE,
HARKRSHEBRR 3NR4MECENFH TNEEER L. KL TFENRATEESFMH TSR N
(R EIE

+®2 BN RATEE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Max. Supply V/Db_MAX -0.3 - 3.8 Y Voltage at VDD pin

voltage

Input voltage | ViN_PPx -0.3 - VDD+0.3 v

at PPO, PP1,

PP2, PP3

DC current Ipc -10 - 10 mA Maximum Input/Output Current
atany Pin

Transient ILu +100 - - mA Maximum transient current at

Latch-up any pin according JEDEC78

Current class Il level A

Output Short- | Vsc 0 - 3.8 v Short to VDD, GND or neighbor

Circuit pin for max. 10 min at VDD =3.8

Capability V.
Note: VREG must not be shorted
toVDD

ESD robustness| VHem +2000 - - v All pins tested according to

HBM AEC-Q100-002

ESD robustness| Vcomc *750 - - v Corner pins tested according

CDM, Corner to AEC-Q100-011

Pins

ESD Vcom +500 - - \Y Non-corner pins tested

robustness according to AEC-Q100-011

CDM

Maximum PMAX - - 2500 kPa Static

Pressure

Max. Static aMAX - - 3500 g 24 hour continuously for +x, +y,

Acceleration and +z direction respectively

Mechanical asHOCK - - 6000 g 0.3 ms half sine pulses.

shock 5 shocks in £x, +y, and +z
direction (30 shocks in total).
Device unpowered.

¥IEFMR 6 Rev. 1.01
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3.2 TEFMH

AT HRBEERISIT, NMFEBHUTINERTEE. FFRIEFEWRE, UTEIPEENMESEIEXLE

BT M

w3 THESRMN

Parameter Symbol Values Unit Note or condition

Min Typ. Max.

Ambient Top -40 - 105 °C

Temperature

Relative RH 0 - 100 %

Humidity

range

Flash TFLASH -20 - 90 °C Change of Autonomous State

programming Configurations or Data

temperature Storage allowed only in this

range temeprature range

Flash NWRITE - - 100 Tor=-20°C to 90°C;

write Number of times

cycles each Autonomous State
Configuration or 32 byte block
of Data Storage can be written

3.3 BRRE

Ra SR

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Supply Vo 2.5 - 3.6 v Specification valid within this

Voltage Range range.

External Cvpbp - 10 - nF

Capacitor at

VDD

External CVREG 7 10 13 nF

Capacitor at

VREG

Resetrelease | VTHR 1.8 - 1.9 v Device releases from Reset when

threshold voltage at VDD pin exceeds Vryg.

Supply current | lon - 1.66 2 mA Vop=3.3 V.

in ON State Applies as long as no Flash
write is performeda)
Currents due to external
components on pins SCL/SLK,
SDA/DATA, WAKEUP/NCS and
ALERT notincluded.2)

(RBLT;......)
¥IEFMR 7 Rev. 1.01
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]Ra (48) BSiHE

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Supply current | Ias_short - 44 - MA Average over one

in Autonomous measurement interval, one

State, Short pressure measurement per

intervals Autonomous State Timer
interval, Autonomous State
Timer interval = 50 ms.3)
Currents due to external
components on pins SCL/SLK,
SDA/DATA, WAKEUP/NCS and
ALERT notincluded.2)

Supply current | /as_Long - 5.1 - MA Average over one

in Autonomous measurement interval, one

State, Long pressure measurement per

intervals Autonomous State Timer
interval, Autonomous State
Timer interval =300 ms, Top =
25°C.3)
Currents due to external
components on pins SCL/SLK,
SDA/DATA, WAKEUP/NCS and
ALERT notincluded.2)

Current during | [FLASH_WRITE |- - 6 mA Top=+25°C, Vpp=3.3V

flash write Applies while a flash write is

access performed:)

Power Ontime |tiNI - - 10 ms Time from Vppexceeding Vg
until serial interface ready.
The ALERT pin must remain
high during this time.)

Watchdog Twp 0.7 - 1.3 s

period

1) SHHIBLUREMEIISENNETRN (FIilEEEERSEERN) , WIMBTEENTTS s wrreFT L E R EE,.
2)  SCL/SLK. SDA/DATA. WAKEUP/NCS. LAKz ALERTS|HI_ERISMERTTEFATRES SRENIMY BRI H S,

Hp— N EAURAIZER 2C BRI SRR T EREERTHE, 12C ENR scL &LEHIR. SLHtER, 5181 £89

PR LRI, XA SRR EEIT KP4o7 AIPIER_E HIE AR 1°C EHEEEIM, MR £ EINBITE
3 ETFNARETHETERNESMES, BE—FRmASRhRE,
4)  E{IA, ALERT SIMERE AL LA AMM NS, EERTEOME. EIEHE, SNBTHFEM ALERT 3IMIHEIESET.
HAh, ALERT 3| B0_E B0 E Vi S JI7E VDD 3 BDEY {3t ES B FESAT Vre JEH0 3 ms PUASIATEME -

BEMERERE, ALERTSIHIZBHERRENSB L, HAREZBEHRSEE FTRE L

¥IEFMR 8 Rev. 1.01
2025-12-04
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4 RN

4.1 EAERES Y

BITEOMENENDE PsERIAL 716 UE{E. °IH PsErIAL HENFHNEIIES Pin (Ba{iL kPa) :

pnkPa] = psgrial/16

&5 R T BRITIROMLEY pu[kPa] BIRIS.

(1)

rs ESE RSB
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Pressure PIN 20 - 250 kPa Absolute Pressure
measurement
range
Pressure PRES 0.0625 0.0625 0.0625 kPa/LS |Resolution of measurement
resolution B value on serial interface
Pressure PNOISE - - 0.5 kPa 3sigma
random
measurement
error
Relative PERROR,Rel -1 - +1 kPa Error for the pressure change
Pressure Ap obtained from the difference
measurement of two absolute pressure
error measurements.
Includes random error.
Time between the two
measurements < 1 day.
-10 kPa<Ap<10kPa,
temperature change -5°C < AT <
5°C.
3 sigma specification
Pressure PDERROR -2 - 2 kPa Includes random error.
measurement -20°C < Top< 105°C
error
20 kPa < piw=200 kPa
Pressure PERROR -3 - 3 kPa Includes random error.
measurement -20°C < Top< 105°C
error
200 kPa < piy < 250 kPa
Pressure PDERROR -3 - 3 kPa Includes random error.
measurement -40°C = Top=-20°C
error 20 kPa < py< 200 kPa
(RBLTH......)
WIRFMR 9 Rev. 1.01
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&5 (&) EHERSEENE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Pressure PERROR -4 - 4 kPa Includes random error.
measurement -40°C < Top< -20°C
error 200 kPa < piy < 250 kPa
3LEH T KP4 ENNNEREREMENTURNERILERT.
250
+3 kPa
200
g
©
g
a
+3 kPa +2 kPa
20 >
-40 -20 105
Temperature [°C]
= 3 KP497 [EHMEAZE
WIRFMR 10 Rev. 1.01
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4.2 D E 2 23414
ZeHNE z A ANINRE, SAR4ENXNE 4 FiR
BITEOREINREE dsERIAL 716 {i¥h{E. "I dsERIAL THEMFEVEXT INRE am[g] :
anlg] = aseriaL/16 (2)
&6 IR T BITIREO BB an (g IR,

"\ /) Vi
4
® ,

L/ \)
4 KP497 HiEEHE X
*6 IEE 2 a5
Parameter Symbol Values Unit Note or condition

Min. Typ. Max.
Acceleration an -100 - 100 g
measurement
range
(RBETR......)

IR/ 1 Rev. 1.01
2025-12-04
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&6 () IEEFRBIEGE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Acceleration aRES 0.0625 0.0625 0.0625 g/LSB | Resolution of measurement
resolution value on serial interface
Acceleration QERROR -2 - 2 g Includes random error.
measurement 20g<ans+20g
error
Acceleration QERROR -3 - 3 g Includes random error.
measurement -100g<an<-20gand+20 g<
error an<+100g

-20°C = Top= 105°C
Acceleration QERROR -4 - 4 g Includes random error.
measurement -100g<an<-20gand +20 g <
error an<+100g

-40°C = Top=-40°C
WIRFMR 12 Rev. 1.01
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4.3 mEE RIS
BITIEOREANRE BT N 16 UEE, PIH Tsra ITTRENFHEITEE Tw[°C:

TW°C] = Tserial/128 (3)
R TIRMET BITEORE TW°C] B,

R e BRIt

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Temperature | TMEAS_RANGE |-40 - 105 °C
measurement
range

Temperatur TERR -3 - 3 °C Includes random error.
e Sensor
Total Error

Temperatur TERR_RT -2 - 2 °C Includes random error.
e  Sensor -20°C < Top< +90°C
Total Error,
RT

WIRFMR 13 Rev. 1.01
2025-12-04
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5 ThegfuR

5.1 SRS

KRR T HHRT. XTRBHERSHIFARER, ISIMHENFEDT: EMUKE. TERKS. EER. B
KREURINREIE R

e X KP497 IR
State Purpose [ Description
Reset State The sensor is fully re-initialized and a basic diagnosis check is performed to ensure that

communication on the serial interface is reliable. If this check is successful, the device
automatically enters On State.

On State The device is controlled through the serial interface. The external master can trigger
measurements, read out data collected during Autonomous State, perform diagnosis checks
and initiate state transitions.

Sleep The sensor is inactive and has lowest power consumption.
Autonomous The device autonomously performs regular measurements and evaluates thresholds.
State The Autonomous State is highly configurable regarding selection of measurements, measurement

intervals, thresholds and the action taken upon violation of a threshold. One central option for the
action when a threshold is violated is the generation of an alarm by pulling the ALERT pin high.

The state is optimized to minimize the average current consumption.

Acceleration Acceleration Recording can be selected as a possible action when an acceleration threshold is
Recording violated.

During Acceleration Recording, the device takes a predefined amount of acceleration samples and
afterwards provides the results on the serial interface in a condensed form.

BIRE Z (8] o] BERVFEL HRANE 5Ffo

IR 14 Rev. 1.01
2025-12-04
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Device reset

Reset State

Start-up diagnosis
successful

Serial interface
command

Autonomous
State

Serial interface
command

Serial interface
command

Threshold,
External Wake-Up
. Time-Out, External Wake-Up
Acceleration Fault
threshold
Finished,
Acceleration Fault
Recording
BEs KEEHR
[ AY
5.1.1 SURE

MEBHEMBRERGE, SFENEMRS. EEMARET, SHFELTHRTEN (B a1t

fEtw HAE], SCL/CLK. SDA/DATA. NCS/WAKEUP/BUSY 1 ALERT XIU5 |BI90%I NG B, BAEE_EHieErELk

FRANRS. NAFRSBEEENRNL, SMEBEVLIEERIT RIS IEINMNEE L EEAT R, s, &

317 ALERT 5| i FENIMEER T, XXTF EBE (POR) MBI BITIEOMENREMLAER,

HMNER EB BRIG 1T IR WA S RTE VDD 5| LB BB R RI SRR MEESS, ALERT 5| LAY NS B EEXS

MEIBRTE 3 ms NSNS BTEBERE, TN, tvelEIEMNERK 4s.

En (BH) ¥IBHHN—E7, SG=tMERITERONEERE, NRBTEOMERD, StEn#H

ALERS. MNEMREREIBITROT LIRS T ESME R #HITRSFTERITEIH tw 8,

MRTEME BITEO, NRHEEMKRESTHERITARRTEMR:

v BEMDRA PORFMEL: SR EBRMBITEHORERE. BITROEETNE, RCHREEEZITER
Bo EXMIERT, tw WMEMIRREBITIEOEEFIRZBEIRIBTEL,

o WFEREMWR: BEBHNTRREIR, ALERT SIMREFEHEET, N, MERGENHE—FEZ
I ) BRI AR R POR,

Rev. 1.01
2025-12-04
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5.1.2 TERS

TRIRESRE KP497 BVZ OB RS, SSHRTEUTERBEIHNTIFRS:

« BHEEGE,

o MEERRIRES T B T RESEINEREEST,

v RTFEIREH, BEERERED, BRHFEENTLRER TEETERS,
v EEFRESHINREIZRIEREEHREN,

v INREIERTERET

TEIERST, SMBEN TR R EEERDE RS,

ENLIERSE, SHSER—TNER. INBENETIRE R HRSFFRBFEER (FIBFAITSNKP497 A
FF) o

FEIEREST, FmEfSTEOLTEARS, SRHBEIMEENETH, IMNBENRTHITUUTIRE:

v BUERESD. NERETERENE,

o IREVE B ERBEINEE IS RERIEIR ERVEE,

v AR EERRKSHE RS,

o RLRIBEBISHT,

v RRRIBHIELL

o OIRENEBRHREFFE,

v IREVERE D A SR,

o REENBRITEOFEENESR, WETEMANTESRTEORSE, H

o IREVFIENB ERESHERE,

o MAEBKRMEFEET NSOREEIE, AT EEEE

SMERENET BRATHEO A KP497 RIXAn S SEM_ERIRIE, KPAoTiEINEr /T, H/HFE—EIEIRIEHIRIVE
[C1¥3E, 7TEILHAIE], NCS/WAKEUP/BUSY 5IRIER KP497 EEhh{f. 23MFSemab B B4R oM ENIRENG,

NCS/WAKEUP/BUSY 5|1 B X BEh&E NH EREBEMNBNER. IMNEEVREER@EERITEIEEER,
MR BERI S I KP497 AP Ffto

BITIEOERMNTA $UEYY= 1611 CRC BYRIF, CRC A CCITT ZINT 0x1021 118, FNEEF{E I OXFFFF,
SNEBEN P TRERIXZE KP497 BIEUEFRE N CRCE, HIRIE KP497 iR[EIEIEAICRCE, BEZIEMEET
201 KP497 AP Fft.

LT RIZEMAR T KP497 E TIERS THIfT 0

IR/ 16 Rev. 1.01
2025-12-04
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Serial interface deactivated, On state enter
NCS/WAKEUP/BUSY input with pull-up l
Qutput buffer initialized
with empty buffer code
Serial Interface y
active - .
»| Serial interface idle
and \
Address match (12C)
NCS/WAKEUP/ / NCS low (SPI)
BUSY
input with pull-up
+7Yes Master read? Noﬁ
Data transmission Data reception
I |
Stop condition (12C) Stop condition (12C)
/' NCS high (SPI) / NCS high (SPI)
or fault or fault
| |
Serial Interface
deactivated
—No No Command ok?
and
NCS/WAKEUP/ Yes Yes
BUSY Y
output low
Command execution
|
Yes
.
Yes
Y
Update output buffer Fill output buffer with
with error code command results
\ |
Serial interface deactivated, *
NCS/WAKEUP/BUSY input with pull-up On state exit
= 6 KP497 TERERIEE
5.1.3 BRI IR

FERAST, SHLTEBRARS, FYBEMNERRR. SRS TEO LNEMERE. ERASREEE

T IR ERIR o
HIRF

Rev. 1.01
2025-12-04
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5.1.4 BERE

BERE (AS) 2—MEEIRENIERS, IERMIFERETHESD. MREXHERNHITEEK
Mo ASTETERBS @S BITEODSKTMEEHHEN, T AsHAERY, BITEOBHEZR, EVLEMN®
ST BB INBENIEERHITNE, HFANSLERIFEHRE,

MEEfR. HEREITEAR, URLNBHEER (BINS4RBiY EREENKT FREER) KP497
HITRITH{E, B —INs ZIMERE H1TIER. BFEAAS, HIMAEXERESIREERET (FES
WE5.1.477)

B R EBS T EITHRESEE 2 IMBITRIERIMERE, KP497 EIE RS TERHITEENZ, HEEMRT Tu
HeTF Tor By, BHEBEET RS,

5.1.4.1 HERSENZE
T EETERRETIE, BERNE— TR, FRIETRETHE, BIER AS BEHEHM
EENEMFI BTSSR, I, EANEMMNEENSISE/RTINEEITHSE, BT NEHNEMN
IR 838 B R E A a5,

5.1.4.2 BERSNEEAHAX

FR3TFEFHITIEGEIN, AS PREMNEHEMNREELESHEANETANNEE AKX, BB NES
MEMMEENERREE—NERENRK,
XENEAREEARZAEME L s NUEE, HURTEEFXFERLN, A, YEDXDEHE
Luens soreee MERT, SRBUTHRNISHERE A FEN, SREMNNEERARES, BIXMAR, EHX
ISR IR EFEERMANEE R,

UBEMNTIERSHAN AS i, SXHTEEBLHNENSHEEBRN, MEE PXERET. 224M AS 7%
ETERSE, B RETEOERIEE X PR EEE.

5.1.4.3 BERESRERIE

LB EMER, RIS HITU TR —:

1. BETERS

2. ERETRESEE, THEAER,

3. FREEREERE, BAZER,

4, BEIEEDS. HERGERTIN®RERME.

BHEER, ohfEiED 2 3 TFLMBREN, &z EpNEE PR EESAHEE.

5.1.4.4 BERESHEIERE

EASHRE), BUESBIPREFRFILR. YBHE—RNEBMEEN ERET 2 5 3 5, BHiZREsERnE
BRWARME AS FERIRRH, AS HLIRRUFHEARF RS, YR SHRNE AS FRiiRT, £8
FLusrorny NECERY, RENZBEBHMZEEIR, I, S[EMNTIERSHENASE, ASHEREREHERET,
BN AS BETIERDE, BT B TEOREAS HEIER,

5.1.4.5 B EREE Y

ASALIERMNTEFAREENAENMEARAE: SEBRAEN, SHSUMRE AS HELIERPRMN—
RECE, FRASHLIERFTHNNFEBE. S5, BIIRER, ASHEIERIITAHRMTEELHES
X, BEIAERASHELIERAT, WEHFEETIERS. WTFENEE, BRI TR EASER,
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AR, B EEEHSEAHENAS BB BMIRE, BINFTEIHSREIN AS 15,
5.1.4.6 BHERSEHE
SR 1E E M R AR N B 39 3735 L T IO fh S a2 a ;

&R9 BERSHRESE
Threshold type | Description

Absolute The last measurement result is directly compared to the threshold value(s).

Relativeto On |When the device transitions from On State to AS, a reference measurement is taken. For each
State measurement, the value of this reference measurement is subtracted from the new value. The
resulting difference is compared to the threshold value(s).

Relative to When the device changes the configuration for AS (either at transition from On State to AS or
configuration when a threshold is violated), a reference measurement is taken. For each measurement, the
start value of this reference measurement is subtracted from the new value. The resulting

difference is compared to the threshold value(s).

Rate of change | The device performs a linear fit over the last N values in the measurement buffer. The number
Ngraa Of measurement values used for the linear fit is configurable. The result of the linear fit is
then compared to the threshold value(s).

Since there need to be at least Ng.q Values in the measurement buffer, the threshold is evaluated
only from the Nerq-th measurement onwards after changing the configuration or after
entering AS.

NFEDMMEE, SRERZAFEERERRMEELE, EHMNMEEMERNEEREFTUARE, Ltt5h,
NFSMEERE, TEXLREE. TREEXFNEXHE,

5.1.4.7 BERSEE

AS FREMEESRGNEFTNEE. REAIFEME Ncovne TEE. YIIBEKRET, SESEMEXEKE. Altt, &

SEMBIARIEE RAHNAS ZHISEREEE N

HATFEESHEMETANES, AL IeR[EFLTAMRKES, EEEREBN, XEREYEHFRE, AN, RES

NRETEBE Nuerre R, SN BWAIEERRZET (EH) B Ao

AEESYEL TERESTRITEROLMNGLSEN, THREATINEE, FINTIMES. RSHEBERFHE

B, HEZ, IMPENTERALT TIERSHENE RN EHEESH,

BENTMNEERSEEEEUTIRE:

v =0 E 31 ZiEMEE, BERENRAT (D) . SMFRESE R, MEANEEEEN D B
B, W=ZBEZMERE. 1% 1D BFEUTHRMHERTEEFE ASIEEE: MITEKRSHN AS B, EBHEE
SHEE TR,

v AS ERTSSEIEA,

v EFRENERESIEENE, BEL—MIREREEENEEMNEELR, WERENEEICSIE
BRI E,

v BEE B ERE R ABRT TR MBS FE S A

v BHIEERE, HRENT:

- EEANE. MEENESRRNE 2 TER. MR EE BRI RESAE AR,
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NEFEITRFRE,
M EEEE, HiIgEWT:
AIEREXEE. AT IERSENEE. 8% T8 RSHENBIEURENXRERE, XH
M (EEC & PRy S (B R E A A B A B[Rl
RAF&EPE U BT URIRIFRE Nowso IHSBNRERFRTUREENEN, SR,
ERRZERTREIE,
TIRENER S ER(E,
B T IREEFMRITRIENE,
BERREALREE.
LIRBIERRERE,
B H PR ERFrRITRYEFo
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5.1.4.8 HERESHREE
THE7ERT BERSHRE:

On S‘tate

Serial Interface command “Enter AS” with configuration C

I Acquire On State reference pressure prefon and acceleration arefon I
T

y

Load Configuration C

Acquire AS reference pressure prefas and acceleration dreas
Set Autonomous State Timer period to period selected in C
Set Timeout timer to timeout value selected in C

Set measurement postcounters to their reset values in C

Clear measurement buffers

On State <—No

Yes

A 4
I m=0 |
*“ Yes
Perform measurement m selected in C
and
evaluate thresholds selected in C for measurement m
rmn;;j;f;:‘ocrm Resulting action? None 3
|| Add C to History I m=m+1 I
C=Crext

- & second measurement enabled
Transition to

Acceleration

recording
Transition to No

On State

Timeout
enabled in C & Timeout timer
elapsed?

No
A 4

Wait for Autonomous State
Timer to elapse

Nor ;

Set Cprevious to last configuration
in History

History emtpy?

—Yes

y
C= Cpreviaus

Remove Cprevious from History

v v
Acceleration recording On State

B 7 BEREREE
7 B “Perform measurement m selected in C and evaluate thresholds selected in C for measurement m” I X—1&

RBVIFAARIE, WM TEPIR:
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Perform measurement m & evaluate thresholds for configuration C

Postcounter for measurement m elapsed?

Yes

Yes Measurement m of configuration C is pressure?

L

Acquire x = pressure

Acquire x = acceleration
XRef.0n = PRrefon XrefOn = ORef,0n
XRefAS = ORefAs

Select pressure buffer for linear fit Select acceleration buffer for linear fit
I

|
v

XRefAS = PRefAS

t=0
Yes
Rate of change
Absolute Relative to Relative to start
On State of configuration
At least Nerad samples in buffer?
Yes
Y
4 r 4 y=Gradient from linear
y=x ¥ =X - Xrefon V=X — XrefAs fit over last Nerad
samples in buffer
Upperthmho'd enabled && omparison of y with threshold values? y within threshold(s) No
y = upper threshold value
4
t=t+1
Lower threshold enabled &&
y < lower threshold value
Select action in configuration Select action in configuration t=1&

econd threshold enabled in configuratio
C for measurement m?

C for lower threshold t and

C for upper threshold tand
measurement m

measurement m

L J
Return to Autonomous State handler

= 8 BERETHNESREHLRER
22 Rev. 1.01
2025-12-04
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5.1.4.9

+F10

BERSHE

B XSS

Parameter

Symbol

Values

Typ.

Max.

Unit

Note or condition

Selectable
range for
Autonomou
s State
Timer

tAuTO

733.184

Timer tolerances not included.

Autonomous
State Timer
Tolerance

TOLAS_TIMER

30

+30

%

Total tolerance of clock
source for Autonomous
State Timer including
temperature drift

Configuratio
n History
buffer size

LHISTORY

16

Number of configurations

that can be stored internally
for changing back to previous
Autonomous State
Configuration when a Time-
Out occurs during
Autonomous State.

Autonomous
State
Measurement
Buffer size

LMEAS_BUFFER

16

Number of
supported
Autonomous
State
configurations

NconFIG

32

Selectable
range for
number of
measurements
for gradient
calculation

NGrad

LMEAS_BUFFER

Selectable
range for
number of
measurement
sduring
acceleration
recording

NREC

65535

Pressure
sampling time
in
Autonomous
State

tAUTO_PRESS

1.55

ms

Top= 25°C

(RIBET ;..

YEFM
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Parameter Symbol Values Unit Note or condition

Min. Typ. Max.
Acceleration | tauto_acc - 0.86 - ms Top=25°C
sampling time
in
Autonomous
State
Pressuret+Accel | tauto_p+a - 1.95 - ms Tor=25°C
eration
sampling time
in Autonomous
State
Autonomous Tut -40 -37 -34 °C If the temperature falls below
State under- this value, the device
temperature transitions from Autonomous
threshold State to On State
Autonomous Tot 119 122 125 °C If the temperature rises above
State over- this value, the device transitions
temperature from Autonomous State to On
threshold State

5.1.5 INEEICR

EIEREDRERE, [UTHNEMEE, 5As FA, VEBLRRSREHTHE, MERERENKE
ke, IIEREEID R ERE MR R B EALA HE N IRE R RN AS RBhEN, A, NEERSs ERERN
AS FRE MR ERRIERl. FIaNARESRE, BRABEETIERS.

IR RE IR T IRE N B R, KP49T I

v IEREEE SR AR IR E R AE,

v NIRRT SRR R AR R ME, WU

o INEREICREAEIFARENEEENESE. EINEEICRERE, ZEBSEHE Nows rec-l TEE N dain_rec
E"J'Z|E—|.| LX&_/I\%%DDEE% -0BIN_Rec <0 < *+0pIN_RreC EI‘JIX“E—'.IéHﬁEo %'Z“Eﬂ Lo g jﬂ EP’B\ijﬁ*Eo Fﬁﬁ
Bl s XiE LRENNEESITARSXE; MERTHREXE TRENNEESITAREXIE,

IZEEIERTAE, AHEISRTRORREAE. /MENELERE. EHEXKEZEEAERE CERRHT
HE,
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Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Nominal bin OBIN_REC - 2 - g Applies to all bins except the bin
width around 0 g. The binaround 0 g
during has a width of 2xag_rec
recording Measurement errors are not
included.
Number of NBINS_REC |- 61 - -
bins during
recording
5.2 BUETEE

KP497 NERIATERE 3 kB IZET B B] A T EEEUE. FE7EX 3 kB PRVEIB AR KP497 (£, HastHat
FITIEIRESEY, SMEBENIRIRER @ BBITIE A 32 FH AR MAZNEFEKIFIHITIEEEE. B2, 8132
FTIRHE NREARSE ST Nrre Ko

ARAEEZEIRI DA =1NE 0. BN ANR 1B, BERER N FETREAEIEFET. 2XARUK
PIEFTMUEWE oOFi o

OXOBFF I OXOBFE & 0xOBFF:
_ Lockbyte
Data Storage Section 2
0x0800
0X07FF I"0x07FE & 0xQ07FF:
Lockbyte
Data Storage Section 1
0x0400
OXO3FF I"0x03FE & 0x03FF:
_ Lockbyte
Data Storage Section 0
0x0000
9 AFHEFENAEFES XRMEF TR

SINBENERETBEXBIMEFTE NS 0x6969 BXBAEEEAED 3 BIERN, ZBEKFEUT=MER
Z—RERHBE:

o REEU,

v SMEEHNBEIRRES, 3

o BHFEABETRSH—EDHANEIFRS, BB EIRSER BIIRREHIZE D300 mso

HiREm 25 Rev. 1.01
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BX—E®MUE, ZBRXIWHIERTEBETEN. EERXBSIEIIRER R,

5.3 H=FEO

ARMEINBENBIRE, KP497 BLEF—NIMNBIRER. — PNEIRSIBILARAM BT, TANSITEO
79 12C M1 3 £ SPl, FMHEROMNIFMIRERTL b5, BHEORNEE— T LTERARS.

5.3.1 Eik

KP497HY ALERT 5|1 % BB T 1E R E/MNEB E A Me iz B 45 ELAREE,

SFENTLIEIRSEY, ALERT 5IRIHRSHESIAIE, HAFRIFEHSETRES, BEERINGEENBIHTEER. 0
SRTE ALERT S |BIRBGBFRRVIE R T HENEIRINSE B RZ, W ALERT 5IHITERERIAZSE B EARSHEI R
B,

FEEERTT, dHHRBHEAEMEES— 1B XIRSEERN, ALERT SIRIRIRENEE A FESETR
Bo EXFMERT, YETRETHRITT—RNER, ALERT 5|BIEWERHHEBF,

EEHRE, Z3IMHERE EREBERNBNG I, ZRSKIBISRERTEROEESD, X EHTEOBM
g) EE#ANITIFRT.

5.3.2 5MER e

BT RFINEBIREETHRE, SMEBMERETE B FIRSHIER RS TR R T BRARS. INIREMELS, S HAT
TERTSo

SM BRI EE @IS WAKEUP 5 |FISSIR. WAKEUP 5| R ER LRI BB FRRYECFImNG (Bl ERAIMNERMEEE, MAOUE 1%
5 | AR,

HNERIREER BT AR, EILt, AFERENHEFTEETREHERERS, $IUEE s &ERS L
EBPEM WAKEUP 5| RiFE NS BT,

5.3.3 FBERREAENBETEORE

ISIRE T, KPAOTHERITIZEORECE, LHB/E, PI@iE A SCL/CLK #1 SDA/DATA 5| HIFEINSE BT, R

¥ NCS/WAKEUP/BUSY 5| BIHLRRIEIZFKP49TH BT TIE . IFHRNEENSI RIS WA A F.

BE ERAEERITIEORLS, MEITANBTEOGSKHEIIE., Aa<THENSRITIEOTS HAIE
EEANBTEORE,. —BBE T RITHEO, MEEEHITENR, BMEE(lE, IHFHBKXEREIE
BT,

SNERTEORWIE, FMENBTREOBRSEBARSEETRE M, SR LBEMNNRE LG, VNEM
EEBRITEO,

B ABIE BT 0.
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5.3.4 BFEOFE (sPif12¢iER)

£12 HFEOSM (sPIFl12CEA)
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Input High ViH 0.8 - - VoD

Voltage

Input ViL - - 0.2 VbD

Low

Voltage

Output VoH Vop-0.3 - - \Y load=1 MA

Hi%h

Voltage

Output Low VoL - - 0.3 \Y lioad= -1 MA

Voltage

SCL/CLKand |CIN_1,2 - - 10 pF

SDA/DATA

Input

Capacitanc

e

SCL/CLKand |/iN_1,2 -1 - 1 pA For lowest current consumption

SDA/DATA the input high voltage should be

Input Leakage VDD - 0.05V or hiFher. The input

Current low voltage should be maximal
0.05V.

NCS/WAKEUP  |/IN_3 -1 - 1 HA Tor=-40°C to 90°C.

Input Leakage For lowest current consumption

Current the input high voltage should be
VDD - 0.05 V or higher. The input
low voltage should be maximal
0.05V.

NCS/WAKEUP | /IN_3_HT -2 - 2 HA Tor=90°C to 125°C.

Input Leakage For lowest current consumption

Current, HT the input high voltage should be
VDD - 0.05 V or higher. The input
low voltage should be maximal
0.05V.

Equivalent RpPuLL_3v 15 - 70 kQ Vin_pex= 1.5V, Vop=3 V; Valid for

pull-up pins NCS/WAKEUP/BUSY and

resistors ALERT.

NCS/

WAKEUP and

ALERT

5.3.5 12C Mig&iEO

71 12c MISEHIALEITE R 0x36, ZM R BRI/ B, AL, &F/GAERN, X KP497 #1TEIha]AYithE
0x6C, IEIFIRIAYHIIES 0x6D,o

KP497 MBIkt TERfE, BRMEHIEABIEIJHHITAIE, EERNENZIESRMEER rc 24 E RS Hithik
fE, Eit, rcmiMFIBENELERERIFEN RSB Two
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S ERFSXIEARE 2 Hlk 0x2E FIMN FRHITNE, B2, KEFNZMUHITE e AW E, B
FREWHITo

+&13 12¢ 514
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

I2C datarate DRi2c - - 1000 kbit/s

Equivalen RpuLLUP 5.9 8.4 11 kQ

t pull-up

resistors at

SCL and SDA

12C td,12c 13 - - us After the stop condition of an 12C

inactive read, the external master needs

time to wait at least t4,c before
generation of the next start
condition.
The 12C inactive time after a
master write depends on the
data sent to KP497 and is
typically longer than tq ac.

5.3.6 SPI Mig&EO
SR SPIIEO A 3 &FWNISPI, HAFIE (NCSSIRD) « BI¥ (CLKSIED) F%kE (DATASIHD) ARk, &@id
SPI 5 KP497 1B1EBY, FMEBENIAIUE NCS 5| IR

SPIREIE NIER 3. Ak, BUEIRE LA AR, MAXKIETE FEAEH. kI, SMEBENAIMNCS
5| AR R AR NCS 5 IBHIEY, BYEpsRIS= BT .

E M KP497 EREUE, IMERENIDL K IXF T 0x6C, AFEIRIF NCS SIHMEBFEHIFLSIETE, BEIM KP497
EWSEFRE R,

SESMEBENREF NCS SIBIARET, S[HERBELELEE 1, ALk, SPIMIM NCS 5IFIAMEERER NCS 5
RIBYFF SR AT B AN FEBE Twoo

SPIHZEOMNBN M TAR 14, B 104807 XLERNFESHIE X

td
D e ]
I I
NCS | | |
I I
| |
: tiead t\ag :
I I
| _ |
«Z T L [~ 1 [ 1L __]
i I
| |
tdatasetup : tdatahold : tsov
I I I
I I I
| | | -
DATA | MSB > LsB ' MSB > LSB
10 SPI BYFF
WIRFMR 28 Rev. 1.01
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14 SPI 514

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

SPI datarate DRspPI - - 250 kbit/s

DATA tdatasetup 200 - - ns

setup time

DATA hold time | tdatahold 200 - - ns

DATA valid time | tsov - - 1 s

NCS lead time | tlead 2 - - s

NCS trail time | tiag 2 - - Us

NCSinactive |td,sPI 21 - - ys Applies to SPI master read.

time The SPI inactive time after a
master write depends on the
data sent to KP497 and is
typically longer than tgspi.

CLK duty cycle | DCcLk 30 - 70 % Amount of time that CLK must
be high during each SPI clock
cycle in percent of one SPI
clock period.

5.4

wE,

54.1

=R
BIFERT STEILHIEE, THNUTZA:

BB IZUERTIEE. WNERARARY B IZEIeE U IMNEBAR R B2 1T

® T HIZEIhRE
TR 15 FFIHBS BT B IART S T4

H}

o

& 15 BHABICEHREE
Diagnosis Description
Check

Under voltage
Detection

The Undervoltage Detector monitors the supply voltage applied on VDD. When the voltage
drops below the threshold where correct operation of the device cannot be ensured anymore,
an Undervoltage reset is triggered.

Power On reset
(POR)

When the supply voltage on VDD drops below a second threshold lower than the Undervoltage
threshold, the device triggers a Power On reset instead.

Error Correction

The ECC monitors the integrated Flash memory for bit failures. If a 1 bit failure occurs within

Code (ECC) a 32 byte long flash line, this failure is corrected. 2 bit failures within a flash line are always
detected. For 3 or more bit failures within a flash line the ECC provides partial coverage.
When a 2 bit failure within a flash line is detected, a ECC reset is triggered.

Brown-Out The Brown-Out Detector monitors the internal regulated voltage domain. If the regulated voltage

Detection (BOD)

drops below an internal threshold, proper functioning of the device cannot be ensured any more
and a BOD reset is triggered.

(RIBET ;...

YHEFH
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Diagnosis Description

Check

Watchdog (WD) |The WD prevents the CPU from being stuck. If the CPU is stuck, a WD reset is triggered when the
WD timer elapses.

Hardfault If the MCU performs an invalid operation, the device triggers a Softreset and the hardfault source is

detection indicated in the Device Status Register

5.4.2 NEfm AN BIZEKRE

TAR1 BT UTHRMER THRTHNRED: ETERSTRITHESRITEOGSH, UREEERST
PITISERNERY. X 16 BB ETVER B[HFINS TRIRITRL. ERMESSF IR 7 AR RIS

SRAVIZENA NHIT 7 IF A,

* 16 AR A Y BiIZEIEE

Diagnosis Description Execution and failure reaction
Check

On State

Autonomous State

Calibration data
check

All sensor calibration data is
protected by a CRC. The
check determines the validity
of the calibration data by
checking the correctness of
the CRC.

Wirebond check

The sensor is capable to
detect a malfunction of the
wirebonds between the
pressure or acceleration
sensor and the ASIC.

ADC and
numerical
under-
Joverflow

The analog signal received by
the ADC as well as its
numerical output are checked
against the valid ranges.

The checks are performed
every time a measurement is
triggered through the serial
interface.

The checks are sensor specific,
e.g., when performing a
pressure measurement, the
check is performed for the
pressure sensor only.

The result of the checks is
provided as part of the read-
out of the measurement result.

The check is performed every
time a measurement is
performed. The checks are
sensor specific, e.g., when
performing a pressure
measurement the check is
performed for the

pressure sensor only.

If at least one of the checks
fails, the device transitions to
On State and the failed check is
indicated in the Device Status
Register.

Accelerometer
breakage check

The sensor is capable to
detect, if the acceleration
sensor beam is broken.

The checks are performed
every time an acceleration
measurement is triggered
through the serial interface.

The result of the checks is
provided as part of the read-
out of the measurement result.

The check is performed every
time an

acceleration measurement is
performed.

If the check fails, the device
transitions to On State and the
failed checkis indicated in

the Device Status Register.

(REETR....

YHEFH
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Diagnosis Description Execution and failure reaction
Check On State Autonomous State
Autonomous Each Autonomous State The check is performed The check is performed,
State configuration that is defined |whenever the command to whenever the Autonomous
configuration | by the useris protected by a |enter Autonomous State State configuration changes
check CRC. The check determines is received. If the check due to the violation of a
the validity of the calibration |fails, the device does not threshold. Moreover, for long
data by checking the enter Autonomous Stateand | Autonomous State Timer
correctness of the CRC. remains in On State instead. periods, it is performed once
Autonomous State Timer
period.
If the check fails, the
device transitions to On
State and the failure is
indicated by the Device
Status Register.
Temperature During Autonomous State, the - The temperature is measured
monitoring temperature is monitored to every time the Autonomous
ensure that the device is not State Timer elapses and
operated outside its checks the temperature
functional temperature range. against thresholds. If the
temperature is outside these
thresholds, the device
transitions to On State and the
failure is indicated by the
Device Status Register.

. ADC REE Ll Tty EBCEEIA F M 8L T IEEE. B, ZrRETTFE/E &0
BIHIES BER F B EEEZ Ao

5.4.3 SMEBfi &2 BUIZ R E

TAR 17 RFHKED A E8S4 0 F TIERSHRIT. XEREEERAFBESRTEOMEL, kS, 7]
TRITEOEROELER

=

R 17 SRR AR BN E

Diagnosis Description

Check

Signal path and | A check of the signal path and the ADC is performed. This is achieved by applying an internal

ADC check test voltage to the analog signal chain and performing an ADC conversion. The result of the
ADC conversion finally is checked against the applied internal voltage.

Memory check | A CRC check of the internal memories of KP497 is performed.

(REAKTR......)
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Diagnosis Description

Check

Clock check The frequencies of the internal clocks for the Autonomous State Timer, the ADC and the CPU are

checked against each other.

Additionally, the external master can check the frequency of the clock for the ADC and the CPU
by measuring the busy signal during the Self-Test command: During the execution of the Self
Test command, KP497 pulls the BUSY pin actively low. By measuring the time that the BUSY
pinis pulled low and comparing it to the nominal execution time specified in the User Manual,
the external master can determine the deviation of the clock for the ADC and the CPU from its
nominal frequency.

5.4.4 S

NEEFRFBH TECEBETH ISR HRIE, BOERE T EMBR, EURBREABIZRNERFFE
MEMRM%. o, SEERHIREMUINE, TRMIENETFRS TEIHTEOSLMA, 3 VoD 3|
B ERNBEASEEUBRMREE Vi AL, B[HEIMEURER. EURRE, SHEENEMTRT.

SBEMEMRSUIRETERSE, SMENIEL SRS TFHRNE LR,

5.4.5 BEREEFE

KP497 BL& 7 — MRS HZE. RETERREUTEHNRERER:
v BHEE(L

v HMNEBMRER

v BERSE

v BUHEE

v BERSHIEIZSHINE

v IRELERRE

NFBEEENSEY, REFESTHTNESMNEXRBESEHEXRBENASREER ML EP—NMIIETiE
i EREE, Z—MutsREE FREE,
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KP497 FR BN EB oA AN EREIZEUR TR AN SITIEZEO (e sP) , BEAWE1LL FE 12 Fim. BERE
%= 5| vDD #1 VREG BB BB IR 4. VDD 5|1 E B FINGIANZIR ESR B =ERNIEERR.
H—SNHIEERR, vIfERKTF G MEENEBER,

6.1 12ciEO

11 BR TR HNARNVATREE, EAFIRERNPEER, rIHINEEVEST KP497 BY BUSY 51
FITEI— DN BITEO SRS R AR R,

VDD
T Cvbp
Il
Battery Monitoring i
Microcontroller R2 R1
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