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1.1 MR ATEE

B E L XS B AFE (BRI N J1ER AT BEX IS EE UK A MR, LA HIVEBENR AN ITEE, HA-
BEREIREEXERG T UERET. KNBZEELXNEATERM THRIFINLFATFEMS,

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

Max. Supply voltage | Vbp_max -0.3 3.8 Voltage at VDDBAT pin

ESD robustness HBM | Vypy +2000 All pins tested according to
AEC-Q100-002

ESD robustness CDM | Vcpy +500 v Non-corner pins tested
according to AEC-Q100-011

ESD robustness CDM, | Vcepumc +750 v Corner pins tested according to

Corner Pins AEC-Q100-011

Transient Latch-up |/ +100 mA Maximum transient current at

Current any pin according JEDEC78
class Il level A

Input voltage at PPO, | Viy_ppx -0.3 Vopt0.3 |V

PP1, PP2, PP3

Input voltage Vanalog_in_Max -0.3 1.6 v Voltage at PPO or PP3 if

at AnalogIn configured as Analog In.

Input VOltage at LFP, VLF_XlN -0.3 +1.8 \"

LFN, XIN

Differential Input Voirr LF -0.3 +0.3 v

voltage at LFP, LFN

Peak Voltage PAOUT | VppouT pEAK 8 v The matching network must be

pin designed such that the peak-
voltage at PA does not exceed
this value.

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

Circuit Capability pin for max. 10min at VDD=3.8V.
Note: VDDREG and XOUT must
not be shorted to VDD

DC Current Ibc -10 10 mA Maximum Input/Output Current
atany Pin

Maximum Pressure | Puax 2500 kPa Static

Max. Static amAX 3500 g 24 hour continuously for +-

Acceleration X/+-y/+-z respectively

(RBLT;......)
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&1 () s ATEE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Mechanical shock dsHOCK 6000 g 0.3 ms half sine pulses. 5 shocks
in £x, 2y, and £z direction (30
shocks in total) Device
unpowered.

Storage temperature | Tstorace -50 150 °C Maximal 1000 hours
accumulated over lifetime
between 125°C and 150°C.
Maximum 1000 hours between
-40°C and -50°C.

Device not powered.
Temperature cycling only
allowed between -40°C and
125°C.

1.2 TEEE

TEEREX T IRERMEBITHMERMF. I UEPRRLEEESRAIRBUATEM IR, X
LIRS EARNE TR,

xR2 TEEE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Supply Voltage Range | Vpp Vuvr A 3.6 v Device notin Power-Down
State.

Supply Voltage Range| Vpp Vuvr_PD 3.6 v Device in Power-Down State.

in PD

Ambient Top -40 125 °C

Temperature

Flash Programming | Tg asH -20 90 °C Temperature range for flash

Temperature Range erasing/programming.

Extended Text -50 150 °C Thermal shutdown functional.

Temperature Range VDD=1.8 to 3.3V. Exposure to
125°C .. 150°C maximum 24h
over lifetime.

z-Axis Acceleration dop +/-1600 |g Exceeding this acceleration will
result in a higher pressure error
as specified.

Programming bit rate | BRprog 1000 kbit/s Bit rate for programming/
debugging via serial interface

(REETA......)
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R2 (88) IEEE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
External Capacitor at | Cypp_gat 10 nF
VDDBAT
External Capacitor at | Cypp reg 7 10 13 nF
VDDREG
External Capacitor at | Cypp pa 7 10 13 nF Capacitor only needed if pin
VDDPA 13isused as VDDPA
PPO Input Frequency | TOLin ppo -500 500 ppm Tolerance relating to a selected
Tolerance input frequency
1.3 R
1.3.1 ESER2E

BENENNEIRECIERNIZE (RF) , HETSXNEN 4 MNRBENTIYE. BITEEENENR

R ZHINEERSEEANERESTIEE,

w3 EHE=%aE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Pressure Range PRANGE 100 920 kPa Absolute Pressure
Pressure RMS Noise | pnoise 1.35 LSB Each pressure reading is the
mean of 4 ADC raw readings.
Pressure ADC PADC_RES 0.28 0.5 kPa/LSB | Refers to ADC raw readings.
resolution
Measurement Error PERROR 100-500, T1 -5 5 kPa ToP: 0°C to +90°C
100-500kPa Templ
Measurement Error | perror100-500,12 |7 7 kPa Tor=-20°C to 0°C, Top=+90°C to
100-500kPa Temp2 +125°C
Measurement Error | perror100-500, 73 |9 9 kPa Top=-40°C to -20°C
100-500kPa Temp3
Measurement Error PERROR 500-750, T1 -1.2 1.2 % Top: 0°Cto +90°C;
500-750kPa Temp1 Percentage of actual pressure
value
Measurement Error | perrors00-750,72 | -1.6 1.6 % Tor=-20°C to 0°C, Top=+90°C to

500-750kPa Temp2

+125°C;
Percentage of actual pressure
value

(REAKTR......)
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K3 () EHEZ%EE

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Measurement Error | perrors00-750, 73 |-2.0 2.0 % Top=-40°C to -20°C;

500-750kPa Temp3 Percentage of actual pressure

value

Measurement Error | perror750-920,71 | -12 12 kPa Top=0°Cto +125°C

750-920kPa Templ

Measurement Error PERROR 750-920, T2 -14 14 kPa ToP: -20°Cto 0°C

750-920kPa Temp2

Measurement Error PERROR 750-920, T3 -15 15 kPa ToP: -40°C to -20°C

750-920kPa Temp3

1.3.2 z iR EE RS

BINRERENSCIEBNIZRE (RF) . EMNETFERNEN 16 MNRBENTHE, SINREIREM
EMNEREMGRE, ErafNB N EREFnHHEEREENEMRERE L. BXEBURERENESER,
HSIR sSP49 BB F-

BAR, RENEEREMEFMNEENEZEE (Jan|<400g BAKETR, 400g<|an | <600g Bl AEE
2) , HIESIE SP49 BF Fift.

R4 z BN R (2 ik 8%
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Z-Acceleration Range |ayy 7 -600 +600 g Measurement range for absolute
acceleration
Total Acceleration OERR_TOT 20 LT -3.0 +3.0 g |aw_z| = 0g to 20g,
Error,20g, LT Tor=-40°C to 90°C
Total Acceleration OERR TOT 20_HT -5.0 +5.0 g |aw_z| = 0g to 20g,
Error,20g, HT Top=90°C to 125°C
Total Acceleration OERR_TOT 100.LT | -5.0 +5.0 g |aw_z| = 20g to 100g,
Error, 100g, LT Tor=-40°C to 90°C
Total Acceleration OERR_TOT 100 HT |-7-0 +7.0 g |aw_z| = 20g to 100g,
Error, 100g, HT Top=90°C to 125°C
Total Acceleration Oerr_TOT 200.LT  |-9.0 +9.0 g |a_z| = 100g to 200g,
Error,200g, LT Tor=-40°C to 90°C
Total Acceleration OERR TOT 200 HT |-11.0 +11.0 g |aw_z| = 100g to 200g,
Error,200g, HT Top=90°C to 125°C
(RBLT;......)
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R4 () z HNEELZ RS
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Total Acceleration OErr TOT 400 LT |-19.0 +19.0 g |aw_z| = 200g to 400g,

Error, 400g, LT Tor=-40°C to 90°C

Total Accelel‘ation aERR_TOT_400_HT -20.5 +20.5 g |C7|N_z| = 200g to 400g,

Error, 400g, HT Top=90°C to 125°C

Total Acceleration OERR_TOT 600 -40 40 g |aw_z| = 400g to 600g,

Error, 600g Tor=-40°C to 125°C

Total Acceleration QOFF_DRIFT -5 5 g Valid for all ainranges.

Offset Drift

Acceleration ADC OADC_RES 0.175 g/LSB am_z+=-100g ...+400g, an_z.=

resolution -400g ...+100g;
Refers to ADC raw readings

Acceleration High QADC_RES._high 0.35 g/LSB Refers to ADC Readings.

Range ADC Applies if High

Resolution Acceleration Range is selected.

Acceleration RMS aNOISE 0.9 LSB |aw_z| <= 600g.

Noise Each acceleration reading is the
mean of 16 ADC raw readings.
No external noise sources
present.

Accelerometer fRes_acc 5.1 6 6.9 kHz Mechanical excitation of the

resonance frequency device in this frequency range
must be avoided (e.g. PCB
sawing process)

Motion aN_z MD +600 +1600 g Acceleration signal used

detection range for motion detection only.

z-Accelerometerx-  |az cross_x 5 9 %

Axis Cross Sensitivity

z-Accelerometery- | az cross v 11 %

Axis Cross Sensitivity

Datasheet

Rev. 1.2
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1.3.3

z HINEE FIR 8K 2%

YNRFEA Lib_Meas_Acc_FIR ERBURENRIGINEREE, NWEATHEEERT 2 dillEEZ LR,

R5 z 3hNEEE FIR 80K 28
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Accelerometer Signal | Attacc 2sh; 0.003 0.5 dB
Attenuation at 25Hz
Accelerometer Low | f3gg p 830 950 Hz At-3dB.
Pass Cut-off Valid only if WBC is activated.
Frequency
Accelerometer Low |Attip nr 30 dB fsignal= 2500Hz
Pass Attenuation at
HF
Accelerometer Low |Attip ¢ 1.5 dB fsignai< 500Hz.
Pass Attenuation at Valid only if WBC is activated.
LF
1.3.4 mEL RS
*Ke6 mE R e
Parameter Symbol Values Unit Note or condition
Min Typ. Max.
Temperatu re TMEAS_RANGE -40 125 °C
Measurement Range
Temperature Sensor | Tgrr -3 3 °C The measurement error is
Total Error understood as total error,
including random error (noise)
Temperature Sensor | Tggg gt -2 2 °C Top=-20°C to +90°C
Total Error, RT
Temperature RMS TNoISE 0.25 °C Refers to compensated
Noise temperature values.
Random Errorisincluded in
Total Error.
Temperature Sensor | Tres 0.2 1 °C

Physical Resolution

Datasheet

10

Rev. 1.2
2023-11-09



SP490-01-12
Datasheet

afineon

1 Specification

1.3.5 BBth e R 2R
)T Bt e REE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Voltage Measurement | Vrance Vuvr A 33 v see section Under Voltage Reset
Range Threshold for Vuvr_a
Voltage Measurement | Vgar grr -3 3 % Voo =Vyvr a0 Vpp max
Total Error
Voltage Sensor Vres 13 mvV Refers to ADC raw readings
Physical Resolution

FAK B
TARRTS Voo_ss BB E TAEEEMY RRESEE Tor JEAT AR

1.3.6

xS i ]

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Thermal Shutdown | Tyor £ 119 122 125 °C

Entry HOT

Thermal Shutdown | Tyot RreL 115 120 123.5 °C

Release HOT

Thermal Shutdown | Tyyst 1.5 4 °C

Hysteresis

Thermal Shutdown TCOLD_E -40 -37 -34 °C

Entry COLD

Thermal Shutdown TCOLD_REL -38.5 -35 -30 °C

Release COLD

]

1.3.7 BA%F /05

R EA%F 11051

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Input High Voltage | Vin 0.8Vop Vv 1)

Input Low Voltage Vie 0.2Vop |V 1)

Output High Voltage | Von Vop-0.3 v load= 1MA

Output Low Voltage | VoL 0.3 v load=-1mA

PPO/PP1/PP3 Pin Cin 10 pF

Input Capacitance

(REETR......)

Datasheet
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&9 () @BAKF /051
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

PP2 Pin |nput ClN_PPZ 20 pF

Capacitance

PPO, PP1, PP3 IN_PPo_1_3 -1 1 HA PPO, PP1, PP3 configured as

Leakage Current input

PP2 Leakage Current | /iy _pp2 -1 1 HA Tor=-40°C to 90°C; PP2
configured as input

PP2 Leakage Current,| /iy ppa_HT -2 2 HA Tor=90°C to 125°C; PP2

HT configured as input

Resistance of low- Risps 5 Ohm Tor =-40°C to 90°C; low-side

side power switch power switch on PP2 enabled
and active

12C Low Datarate | DRiac_iow 100 kbit/s |29

12C Medium Datarate | DRixc_med 400 kbit/s 2.3

12C High Datarate | DRiac_migH 1000 kbit/s ~ |2):3.9

PPO Input Frequency |fin_ppo 1 26 MHz

Range

EqUivalent pull RPULL_3V 15 70 kQ Vin_pex= 1.5V, Vpp=3V; Valid for

resistor pull-down at PPO, PP1, PP2,
PP3. Valid for pull-up at PP2,
PP3.

Equivalent Pull Up RPULLUP 5.9 8.4 11 kQ

Resistors at PP0O and

PP1

1) WRENAPEREF /05, NEANSRERA Vo-0.05V RES, MUIRBRENBEERE, WMAKBERARNN 0.05V, R

= 1/0 S F RS, AIPAERLTEERES, WS L RREEREER A,
2) XFF12C#R1E, PPOEZE /9 SCL, PP1ECE /I SDA,

3  RIEEFAHMNBUBEECRERNARE, FIRREIMNE LIEHE, RESElEA RERE EmN LhE,
4)  WMRIAGANIPLAIBE, 7E400 kbit/s RET, E—5IHNRAAEEBE N 32pF
5)  BNEGEFASMEB EHIEEPASS, 7E 1000 kbit/s IET, E—5IHIRVRAHIEES 80 pF

Datasheet
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1.3.8

EEEETDN

T RIS F 2% E] PPo 3¢ PP3 5| HIBY M BRI EB [

& 10 2L DN
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Analog Voltage Range | VanaLoG IN 0 1.4 v

Low VOltage VERROR_LOW -1.5 +1.5 mV VANALOGJN =0to37.5mV 5 95%

Measurement Error of all measurements

Voltage Measurement | Verror -4 +4 % VanaLog_in=37.5mV

Error to 1.4V ; 95% of all
measurements

Voltage Measurement | VanaLoc_Rres 0.4 1 mV/LSB

Resolution

1.3.9 RESEN B

1 BESEN B

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Under Voltage reset | Vyyr a 1.6 1.7 v Measured at VDDBAT pin.
Applies only in Run State, Idle,
and if RF transmission is
ongoing. Disabled in PD, Stand-
By, and TSD.

Under Voltage reset | Vg pp 1.2 1.6 v Measured at VDDBAT pin.

in Power Down Applies in all states.

Reset release VrHR 1.8 1.9 v Applies for a Reset triggered

threshold by under-voltage or power-on
reset. Device releases from
Reset when voltage at VDDBAT
pin exceeds Vryr.

TX Undervoltage Vrx MmN 1.8 1.85 1.9 v tarop > 10ps; A flag is set if

Warning Level voltage at VDDBAT pin falls
below Vrx_win during RF
transmission.

TX Voltage Monitoring| Vrx_mon 1.7 1.75 1.8 v RF-PA will be shut off if the

Threshold

voltage VDDBAT falls below this
threshold.

Datasheet
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1.3.10 NF

+=12 IR7F

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Flash Retention Time |tgrer FLASH 10 years Defect rate < 1ppm over
lifetime, Nuwrite cycles not
exceeded

Flash write cycles NwRrITE 100 Tor=-20°C t0 90°C; No more
than Nwrite cycles allowed

Flash Programming | tr asn ProG 35 s Time for programming 19 kbyte

Time flash

1.3.11 BRI

FRERMSET 3.0V BIREE,

+&13 BB R

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Supply currentin lewp_3v LT 150 500 nA Top=-40°C, Vop= 3.0V

Power Down, LT

Supply currentin Ipwp_3v_RT 240 500 nA Top=+25°C, Vpp= 3.0V

Power Down, RT

Supply currentin Ipwp_3v_MT 1 2.5 HA Top=+70°C, Vpp= 3.0V

Power Down, MT

Supply currentin Ipwp_3.6v_HT 9 20 HA Top=125°C, Vop=3.6V

Power Down, HT

Supply current IsteY LT 2.3 6 MA Tor=-40°C, Vpp= 3.0V

in Stand-By, LT

Supply current IstBY RT 2.3 6 HA Top=25°C, Vop=3.0V

in Stand-By, RT

Supply current IsteY HT 32 82 UA Top=+125°C, Vpp=3.6V

in Stand-By, HT

Supply Currentin Itsp LT 61 85 MA Tor=-40°C, Vpp= 3.0V,

Thermal Shutdown, Average current for clocked

LT operation is Itsp_ave= lpwp+ (ITSD -
pwp) * 2.9/16/
Interval_Mul_16ms

Supply Currentin Itsp HT 85 116 WA Top=+125°C, Vpp=3.0V;

Thermal Shutdown, Average current for clocked

HT Operation is ITSD?angIPWD+(ITSD'
lpw) *2.9/16/Interval_Mul_16ms

(REETR......)
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+13 () BIFBR
Parameter Symbol Values Unit Note or condition

Min. Typ. Max.
Supply currentin hoLe LT 370 460 MA Tor=-40°C, Vpp= 3.0V
IDLE, LT
Supply currentin lbLE_RT 370 460 HA Top=25°C, Vpp=3.0V
IDLE, RT
Supply currentin IbLE_HT 450 600 HA Top=+125°C, Vpp= 3.6V
IDLE, HT
Supply currentin IRUN_LT 1.57 1.8 mA Top=-40°C, Vop=3.0V
RUN state, LT
Supply currentin IRUN_RT 1.57 1.8 mA Top=+25°C, Vop= 3.0V
RUN state, RT
Supply currentin IRUN_HT 1.66 2 mA Top=+125°C, Vpp=3.6V
RUN State, HT
LF-receiver supply ILe_com LT 2.8 4 HA Top=-40°C, Vop= 3.0V; 100%
currentin CDM receiver duty cycle
(digital filter off), LT
LF-receiver supply ILe_com_RT 33 4 HA Top=+25°C, Vpp=3.0V; 100%
currentin CDM receiver duty cycle
(digital filter off), RT
LF-receiver su pply ILF_CDM_HT 1.7 30 HA Tor= +125°C, Voo = 3.6V; 100%
currentin CDM receiver duty cycle
(digital filter off), HT
LF-receiver supply ILFCDFilter LT 3.2 6 HA Tor=-40°C, Vop=3.0V; 100%
currentin CDM receiver duty cycle
(digital filter on), LT
LF-receiver supply ILFCDFilter RT 4 6 HA Tor=+25°C, Vop=3.0V; 100%
currentin CDM receiver duty cycle
(digital filter on), RT
LF-receiver supply ILFCDFilter HT 8.2 30 HA Tor =+125°C, Vop = 3.6V; 100%
currentin CDM receiver duty cycle
(digital filter on), HT
LF-receiver su pply ILF_DRM_LT 3.6 6 HA Tor= '400C, Voo=3.0V; 100%
currentin DRM, LT receiver duty cycle
LF-receiver supply ILF_DRM_RT 3.85 6 HA Top=+25°C, Vop=3.0V; 100%
currentin DRM, RT receiver duty cycle
LF-receiver supply ILF_DRM_HT 8.3 30 HA Top =+125°C, Vp = 3.6V; 100%
currentin DRM, HT receiver duty cycle
Supply current at IRFTX 5.5 6.7 mA fx=315MHz, fix=434MHz

RF transmission
CW or FSK

(REETR......)
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Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Inrush Current /\NRUSH 8 mA Peak supply current drawn
from battery during startup of
internal regulators;
Capacitors Cyppear = 10nF nom,
Cvpprec= 10nF noml)

Current during flash IFLASH_WRITE 6 mA Top= +25°C, Vop= 3.0V

write access

Current consumption | Iy 62 HA Tor=125°C, Vpp= 1.6V,

during undervoltage

Device in reset.

) TFEREEEEDRBIMEZE, BTFREIFXREGERE, Bl<<lus, A48T smA BIEEBREOR. NREMHIXL
AT FEEABIEERS, FIEEREE[FAJLA nF BY Cuoosaro

1.3.12 iz R TIESEE

K14 Sz aE TESEE

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

LF Carrier Frequency |f¢ 115 135 kHz Sine wave, LF sensitivity levels
are only valid for the specified
carrier frequency range

LF Data Rate DR\r 3.8 42 kbit/s

LF Data Rate TOLLF_DR -3 +3 %

Tolerance

LF Freq uency fDISCR_RANGE 3 MHz

Detector Range

LF Data Duty Cycle DC¢ 45 50 55 %
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1.3.13  {RITEEWES
+R15 {Ssniz s
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
LF Input Differential | C ¢ pirr 2.5 3.9 10 pF fie=125kHz
Capacitance
LF Input differential R ¢ pirr 1 MQ fir= 125kHz, Top=-40°C to 90°C;
Impedance AGCinactive
LF Input Differential R ¢ pirr 11 1-(T/°C- MOhm | fir=125kHz, Top=90°C to
Impedance, HT 90)/70 125°C; AGC inactive
LF-Receiver Settling | ton seTTLING 3.0 39 ms
Time
Carrier Detector Filter | tcp 700 1000 1300 ps
Time
LF Frequency fep_pet 112.5 125 137.5 kHz Accepted LF frequency, in case
Discriminator always LF carrier frequency
accepted discriminator is enabled
LF Freq uency fCD_NODET_LOW 80 kHz
Discriminator always
rejected low
LF Frequency fCD_NODET_HlGH 190 kHZ fLF< 3MHz
Discriminator always
rejected high
Data Reception tSETTLING_PRE 2 ms Minimum duration of preamble
Preamble Time for telegram reception
LF Carrier No SNODET_CDM_Z_RT 0.6 mVpp Tor=0°C to +50°C
Detect Level 2, RT
LF Carrier No Detect SNODET_CDM_Z 0.5 mVpp Top= -20°C to +90°C
Level 2
LF Ca rrier No Detect SNODET_CDM_Z_LT& 0.3 mVpp TOP: '4OOC to '200(: and TOP:
Level 2, LT & HT HT +90°C to +125°C
LF Carrier Detect SDET_CDM_Z_RT 2.15 mVpp ToP: 0°C to +50°C
Level 2, RT
LF Carrier Detect SDET cDM 2 2.5 mVpp Tor=-20°C to +90°C
Level 2
LF Carrier Detect SDET_CDM_2_ LT&HT 3.0 mVpp Tor=-40°C to -20°C and Top=
Level 2, LT & HT +90°C to +125°C
LF Data Reception No SNODET_DRM_O_RT 0.6 mVpp Tor=0°C to +50°C
Detect Level 0, RT
LF Data Reception No| Syopet prum_ o 0.5 mVpp Top=-20°C to +90°C

Detect Level O

(REAKTR......)
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Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
LF Data Reception No| Syopet prm_o_LT& | 0.3 mVpp Tor=-40°C to -20°C and Top=
Detect Level 0, LT & |yt +90°C to +125°C
HT
LF Data Reception SDET_DRM_O_RT 2.15 mVpp TOP: OOC to +500C
Detect Level 0, RT
LF Data Reception SDET_DRM_O 2.5 mVpp ToP: -20°C to +90°C
Detect Level 0
LF Data Reception SDET_DRM_O_LT&HT 3.0 mVpp TOP: '40°C to ‘200(: and TOP:
Detect Level 0, LT & +90°C to +125°C
HT
LF Receiver Dynamic | DYN\r 75 dB Defined at LF differential input
Range pins.
1.3.14 IR G 28
SHSTR BY2SIAS7E 50 Q BYERK, PAOUT 5|BHIFN 50 Q = 2 8] iE & Y ITECRILE
K16 SHAR 51 8%
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

RF Low TX Frequency| frx 315 314 315 316 MHz
RF High TX frx_a33 433 43392 435 MHz
Frequency
FSK deviation foev_Fsk 35 80 100 kHz peak to peak
Transmitter Data DR+ 1 20 kbit/s
Rate
Transmitter High DR1x_HiGH 38.01 384 38.79 kBit/s only for GFSK Modulation
Data Rate
RF Data Rate TOLpr -1 1 %
Tolerance
RF Output Power at | Presoo gt 4 5 6 dBm Vop=2.5V10 3.6V, Top=+25t0
50 Ohm, RT +60 °C
RF Output Power at PrFs00 3 7 dBm Top=-40t0 0 °C, Voo = Vrx_uinto
50 Ohm 3.6V,

Top=+0 10 +125 °C, Vop= 2.5V to

3.6V
RF High Output PR HiGH 10 dBm Voo> 2.7V, Top=25°C ¥
Power at 50 Ohm

(RIBETA.....)
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Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

TX Modulation Duty | DCrx_pata 45 50 55 % Valid for ASK and FSK

Cycle

TXASK Modulation | MDyy_ask 90 100 % Definition: MDrx_ask= (Vhign-

Depth |/Low)/VHigh

2nd Harmonic AT Tong 20 dBc

Attenuation

Harmonics ATT_HAR 35 dBc Not valid for 2nd harmonic

Attenuation

Xtal SpUrS ATTSP_XTAL 50 dBc

Attenuation

Attenuation of all ATTSP_OTHERS 65 dBc Below 4.4 GHz

other Spurs

Carrier Frequency CrpF_Tx -10 10 ppm Crystal tolerance not

Drift included. Valif for frxand
fdev_Fsk-

Occupied bandwidth |Ogy 180 kHz foev_rsk = 90 kHz p-p, DR1x =

Korea (MIC 2007-63) 19200 bps; RBW =10 KHz, VBW
=Auto, Span =750 KHz, Max
Hold, Peak detector enabled,
Sweep points=1000 "Sweep
count" option disabled
For GFSK or ASK.

Occupied bandwidth OBW_J 400 kHz foev_rsk= 90 kHz p-p, DRx=

Japan (ARIB STD- 9600 bps;

T93) RBW =30 KHz, VBW =Auto, Span
=3500 KHz, Max Hold, Peak
detector enabled, Sweep
points=1000 "Sweep count'
option disabled. For GFSK or
ASK.

PLL lock time tpLL_LoCK 100 Hs

1) ATEMESHMEHINR, FRREUTRM. VDDPANIRERZE, B2 16 MHIKBASER, HEMELUMIRLIASE

B, SMBERREETHXILEM.
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1.3.15 &a (R iR37% 28
)17 mibiE7 2
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Crystal frequency fxraL 25.920 |26 26.080 |MHz
Cl’ystal Oscillator tXTAL_ST/—\RT 1 ms
Startup Time
Cl’ystal Oscillator lXTAL_DRlVE 1.5 mA
Drive Current
1.3.16 RC {X57:2%
+&18 RC 1R37 8%
Parameter Symbol Values Unit Note or condition
Min Typ. Max.
LP-RC Total TOL  prc_toT -30 +30 % Nominal frequency is 2.2kHz
Tolerance
LP-RC Temperature | Tp | pre -0.075 +0.075 %/K
Drift
MP-RC Total TOLmpre_TOT -5 +5 % Nominal frequency is 90 kHz
Tolerance
MP-RC Temperature |Tp wmprc -0.05 +0.05 %/K
Drift
HP-RC Total TOLyprc_TOT -8 +8 % Nominal frequency is 12 MHz
Tolerance
HP-RC Temperature | Tp pprc -0.05 +0.05 %/K
Drift
1.3.17 Bt 7
+&19 B
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Power on time tini 10 ms Time from Vppexceeding Vg
until serial interface ready.
Mode Selection Time | tmope_seL 2 2.8 4 S
Normal mode delay | tym peLay 110 us Time after 12C command for
time normal mode sent until
application code start.
Idle Resume Time trReS_IDLE 0.3 0.45 ps

(REETR......)
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®R19 (%) HFF
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Stand-By Resume tres_sTBY 263 283 303 us Time from resume event to

Time execution of application code

Power Down Wake- | tyy 4 ms Time from any Wake-Up

Up Time event in Power Down to
application code execution
start.

Watchdog timer two 0.7 1 13 s

period

Fast Acquisition Time | tacq rast 65 us Refers to acquisition of 4 raw
samples plus hardware
averaging.

LF OFF-Time TOL; off -5 5 % torr= 50 ms ¥/

Tolerance

Short LF ON-Time TOLt on s -1 1 ms Ton< 50 ms ¥

Tolerance

Long LF ON-Time TOLt on_L -2 2 % Ton=50ms ¥/

Tolerance

1) ERAMWRAEENSEGE, RERERREEBRED 100C, WAZEN.

1.3.18  kEMMREEFTS

+&20 TS FIMEE 75 5

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Wake-up charge, RT | Quakeup rT 0.62 0.8 ucC Top=+25°C, Vpp=3.0V; From
wake-up event in Power-Down
to application code execution
start.

Wake-up charge QwaKEuP 1 ucC From wake-up eventin Power-
Down to application code
execution start

Resume from Stand- | Qresume s_RrT 0.13 pucC Top=+25°C, Vpp=3.0V; From

By charge, RT resume event in Stand-By to
application code execution
start.

Resume from Stand- | Qresume s 0.16 pucC Top=+125°C, Vip = 3.0V; From

By charge

resume eventin Stand-By to
application code execution
start.

(REETR......)
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20 () MmEMREFEER
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
LPM Start-Up charge, | QstarTup_LPM_RT 0.09 pcC Tor=+25°C, Vop=3.0V; From
RT LPM postcounter elapsed until
LPM measurement start
LPM Start-Up charge | QstarTup_LPM 0.1 ucC Top=+125°C, Vpp = 3.0V; From

LPM postcounter elapsed until
LPM measurement start.
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2 Pin Description

2 51 B35 BA
PPO/SCL/A_IN/A_OUT/F_IN [ 1| 14] vDDBAT
PP1/SDA/WAKEUP | 2 EI VDDPA/A_OUT
PP2/SWDCLK/WAKEUP | 3 | 12| PAOUT
GNDD [ 4 SP49 11] GNDA
PP3/SWDIO/A_IN E E VDDREG
XIN [ 6 (o] LFP
XOUT | 7 8| LFN
1 5| 5t EA
*21 5| B 5t EA
Pin | Name Description
1 |PPO/SCL/A_IN/JA_OUT/ |General Purpose IO /12C-SCL /Analog ADC Input /Analog Accelerometer or Pressure
F_IN Sensor Output / External Reference Frequency Input
2 | PP1/SDA/WAKEUP General Purpose 10 / 12C-SDA / External Wake-Up(")
3 | PP2/SWDCLK/WAKEUP |General Purpose |0 / Serial Wire Debug Interface Clock/ External Wake-Up(")
4 | GNDD Digital Ground
5 |PP3/SWDIO/A_IN General Purpose 10 / Serial Wire Debug Interface Input Output/ Analog ADC Input
6 |[XIN Crystal Oscillator Input
7 | XOUT Crystal Oscillator Output
8 |LFN LF Receiver Input
9 |LFP LF Receiver Input
10 |VDDREG Internal Regulated Power Supply
11 |GNDA Analog and Power amplifier Ground
12 | PAOUT RF Power Amplifier Output
13 |VDDPA/A_OUT Regulated Power Supply for RF Power Amplifier / Analog Accelerometer or
Pressure Output
14 |VDDBAT Power Supply

()pP1 TY PP2 Y E]EC & S I EBIREE TR
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3 Functional Description

3 Ihekfuid

3.1 TR

R T HITR AR ABEESR TRV, SP4o RRERA T ARMBENEM TR, FERIBTEFHN
Freg, mEANRIATNAREF %,

*=22 TRIER

Operating Device Short Description Entering

mode controlled by method

Normal mode |Application code | Normal operating mode for execution of TPMS application 12C command
software.

Program mode | External I1°C Used for programming application code, writing user 12C command

Master configuration data and device locking. Additional I1>C
commands available for diagnosis purposes, e.g. reading
sensor measurement values.

Debug mode |SWD interface Used for application code development. Commands for RAM Line reset
read/write, program counter manipulation, execute single step sequence
and run until breakpoint/interrupt are available. Device may
also be programmed in Debug Mode.

AAEEURRGE, ESFHEERE, EERATEEREIA PPo/PPL ARIFFE 12C a1, AiETU@E
PP2/PP3 VAR EIFFIH N, WIREEWIEMIERERER, KERTMENERFUEBREH. %
BT HR AR TR BT (8] (MST), EREE tuso

ELBEMIMEE, BIEREBEAS M LEIN—ENBEBRT, FJ2HEMST, WMRZEAMST, KEEEURE
BESIBNUEEZEXEE), EXMERT, BEREEHNAREN, RaEHENREZE

A MST NEBRERFAERE, AIUESBFHEET. BTFER MST B95|HIZER]i%E89, BILZ PPO. PPL.
PP2 5% PP3, W EEIEFSIH, N MSTHBELRFHERS. HNNEERESMATFHEFAENE—T,

Datasheet 24 Rev.1.2
2023-11-09



SP490-01-12
Datasheet

infineon

3 Functional Description

3.2 IRERE

%23 RERSE

Device State Description Main purpose

Run State CPU running Application Code or Firmware execution

Idle State CPU halted. Device is waiting for a resume event Used if software needs to wait a short
and immediate (tres_inLe) code continuation. time for a hardware event.

Device fully powered.

Stand-By CPU halted. Device is waiting for a resume event and | Used together with the Sampling Timer,
fast (tres_stey) code continuation. Fewer circuits e.g. for RF Interframes or in wait states
powered as in Idle. RAM powered. between subsequent measurements.

Power Down Digital Core powered down. Lowest current Power saving state during long time

consumption because only few circuits remain
powered, mainly the Interval Timer and optionally
the LF Receiver and Low Power Monitoring (LPM).

intervals where the device is waiting for
a hardware Wake-Up event.

Thermal Shutdown

Almost all circuits shut off apart from a
temperature detector and the Interval Timer.
Resume to Run State if temperature returns to
normal operating range.

Device protection against overstress in
case of ambient temperature out of
operating range.
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3 Functional Description

3.2.1 K&

E 2 B 7 EBTERN T ERVRESHE I, ENFORESZBEITRES, RARSERREBEETRE
ZIE# T, BITRESUINIEERSHNBEFRAEIEFIFEN. REETRSHEGSHEMEL, FlinE
E?L%%—Fmﬁ*ﬂ?/u*l] LF *l-ﬁl&\o

System
Reset

Thermal
Shutdown

Release
a
Wa ke -Up .

Power Down

Resume

Run State

Resume

\

Stand-By

Legend:

2 WEFRBRE

MEFMHAME CPU LT3, AEHAFNHENRESEREHTHE. REEE, RBHRITAELREFS,
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3 Functional Description

3.2.2 K U

AT BEEEETEREEEZIMIREXKETH, ZKERE T HEANRKEDIASHED

MR E EFHEIE XAIRBE Triore, TR RTENXBNREIE Towe, MATHNFKET, KB
RN AEFRAEES, TxE#HAN.

BE—EHUATFTAXICRE, B EEMERIEE T/ETCE, ENEEXREIMER _EREE Tcow re 3¢ T IR
FEIHE Thor relo

SPKETRERREY, REEMEANBITRS, HRE—INTRINS, BNAEFREREME .
HENRBAK R EZ BB —MIEHE, RWE 3.

Device in
Thermal SD T
Triggered User
by HW requested
Device l
active  Tyor peL Twore 125°C  150°C
I | | I
Device in
Thermal SD T
User Triggered
requested by HW
Device l
active  55°C  -40°C Tcowo_E Tcolp_ReL
I l | |
B3 AxrHE
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3 Functional Description

3.3 EE

SP49 AJLIBEER = MERISBMIMEIVAS, T I8XS TPMS MAHITT k. RFRIMT, THSE
EMERITHIZE. RAIEHISSNZ.

MBI HIBIR RN T EARS, HAEEBRTS MRS, XENTEIEEEEREN. [iERsEs
RSTFF /R RE B ZRAVITHILARARZHAE S (LPM) BYTERT,

RS IT RIS R T IR RS, (RERITEFAREIATHRITHISHRERESHA SHE. EENESZEHN
BREOMIDREG AR RIFEN,

PIZET ARM® Cortex® MO+ MCU, ERBERGITHZRE AEN BIREBIE R T 1881517, ARMC 2HI25A
FHRITEHHNBERSt. RZEE—IENRERES. —DCRCHEIT. — 2 =M — AR RO
(DAP), Lt5h, ERIMT M- MEAERES, ERFRTIATENG, ZINETBTNARE.
FiESSEREERA T ANBMAR BIENAE. BTEMHR ROM. ARM® I£HI25EARY RAM M B THE(HT
IR FRINBE S 728 (SFR)o #090 SFRA RAM REBREEFMENHG N, EMBERERS THREREERNS,
TRMgEENERO. IR HSENEIMEIREE, XEIMNGREITHRE IR M. 5L E8H MCU
=, (ER5SRMMILRIELIZREAFTTA, SAM FIFO RIS,

BEIREIR AR ERY BRI B E. BESBRAREHSREFNE, NMEIRRYRSEERHEE.

ine
Encoder

Manchester s
Biphase FSK XOSC XIN
Modulator 7) XOUT

( AHB-Lite Bus )
H = H
Memory Core N RF-Transmitter
P— FSM
RAM ROM SFR ULl Data FIFO RF PA
Watchdog Tmeroi | () K Comeiier —Ea PAOUT
o = ARM M0+
Retention Retention MCcU . ASK
RAM blash SFR 12 Fw L Modulator | SPPLL
Controller DAP Timer 2/3

Sensors
SWD Serial Wire Debu
Measurement Interface (MEIF) ) n
3 a System Controller
ressure [ | R
Sensor | {RE ] leasurement FSM g LF Receiver
: Interface |
(1 Controller [ Glock Divider Bl | Baseband | Camier | 125kHz sJLFN
S0sol) Offset DAC SBu?\rl]giIY::\rSe Sampling Clock < Processor | Detector Receiver 9) LFP
Supply Timer Controller
iotage Reset Power
Controller Controller
Power Supply Clock Generators
- Wake-Up Controller
HP Voltage | LP Voltage Reeicl ] LD RC Mp-RC HERC
VDDREG (1 Voltage Power LF 2.2kHz 90kHz 12MHz
Regulator | Regulator Controller ON/OFF
Regulator K K2 FSM el
VDDPA/ TX Warning Reset
A OUT 13 PA Voltage | TMIN/TMAX level U Controller Ir.}!er\lal
- e e e Clock | JoPort ko 10-PORT 1) PPO/SCLIA_OUTI/A_INIF_IN
GNDD (% B = 3 — onitor Controller | Controller Timer U PP1/SDAWAKEUP
ower On | Brown Ou X
GNDA (i) [Rese‘ poR | Detector | YVR Rese*] ‘ Peripheral Ports / 12C/SWD ’ PP2ISWDCLK/WAKEUP
VDDBAT ;‘ PP3/SWDIO/A_IN

E 4 EE

3.4 AAE

NERIGECITBYE TECESFSEHIESE, &IEEE B,
S(IngERZMIEMA

+ _E(POR)

o RIEKNZS, 57 VDDBAT BBIE

»  BrownOut#u:M2s, MEMZITH 1.5V BBEE
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o NEFEHIR, BITEREFHRIE 2 (IR (EcC2) Bl

v Bl

v BRHEE

SMRBNGE, NAEFREEER BT IR BinSRBEE MR,

3.5 FRBNE

ZIEFALUNEN YIRS

v HBIES

¢ RE

+ VDDBAT 3|HIEEE

v BEETISERETENINRE

ERNEZEOEE— ADC, TJHNARGIZEML. HIL™=4/ ADC RIAIREATET E 4 FEREFHITIME,
XERHEREEEFIEFANFEXRNZMOERN, FIERAERKES CRCEEARIE

3.5.1 N3 EHEE S R 2%
B ENINREHESIRHT — M MEERSE, LRSS IRE G R B,
N R LURE 2 A AT e,

3.5.2 RIS

ZIgE IR BN ERZORRIINEEE S ZRME IS S BB EI VDDPA 51RlEL PP0 5IM, FIE@dEF#ITH
B,

3.6 RN

3.6.1 i3S
B EIE—N ARM® Cortex® MO+ R IHEEMIT SIS, ZNKAIITRP ARG, HAYERNRSEESE.,

3.6.2 GP JEBT2E [ 1338

ZIREFEEMNIEERN 16 (IER2S/1TEES, THNBREFER, BREMIS, XN ERZRE A MELTHRIEIR
VENEE

+  HP-RC (12MHz) F&LL4

v ERIRSHEIFRLL S

+  MP-RC (90 kHz)

¢ LP-RC (2.2kHz) 3ELL2

X ERY 2SR A T BN 4ngs, nISSIZFhoSaLt.

M ER SR EETEEITREMNETNRES T L. BohE, SHEiENEEREE, S ENSS/iT#E3488=1h)
KE—IE, BT AE— I MmESEH, H (EHENEENERT) BiEMFBRITE.

3.6.3 BTN 23

REE—NEIMNAENSE, RAMEATEUGEER. BINAENSERS CPUu AR, FEEITIRE
MERRE T I ERFVREST, BINAERBELEETHERGREE. MEIRIMER, EF=8DE
il

HEBERST, BIVAENSRER, TEFR. 2RmRER, Bl NERSISBEE L
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3 Functional Description

£ 12C ITHRIRERRIERAT, BEff 2¢ REBEFZEEER H. TREERT, BIRLATIEERES.

MREHERSEL, FEMAEEN. TRANENREMTEREENTREERRANARMENE
R0

3.6.4 e R A P &R

B ETBATMEFERSEER ME RS

o [EIfRITEYEE

v BAERNE (MTRRERE)

v RETENE (MFNHTHRERE)

o {RSTIEURES

o RIHFEERRERE (LPM)

«  [REES|HD (PP13KPP2)

o BKBTIREERER IS

Y CPU ERINFERE TREMEBSEGHN, AXNREBITESWIRE, NRBHRERFK, WS4 mReE/me,
REHRNEBITRES, WARBAIRECEEIRS LR MEEER, EdEESAN "1" 2dERES NMREENS, &
B anhBERENLE,

3.6.5 CPU MAEE MR S =4+

=24 MREE S SR

Event Type Description of the event Wake-Up /[ resume from states

Interval Timer Interval timer (post-counter dedicated to CPU Wake-Up) Power Down / Stand-By / Idle
expired

LF Sync Pattern LF Receiver is activated in Data Reception Mode (DRM) Power Down / Stand-By / Idle

mode and a valid LF-Sync pattern is detected

LF Pattern 0/1/2/3 LF Receiver is activated in DRM mode and a valid LF Wake- | Power Down / Stand-By / Idle
Up pattern is detected

LF Carrier LF Receiver is activated in Carrier Detection Mode (CDM) Power Down / Stand-By / Idle
mode and a valid carrier is detected.

LF End of Message A complete LF frame has been received, i.e. a violation of | Power Down / Stand-By / Idle
Manchester coding is detected.

LF buffer full LF data buffer is full. Power Down / Stand-By / Idle
Wake-Up pin This event occurs each time an active low or high level Power Down / Stand-By / Idle
(selectable) is detected on a Wake-Up pin.
Thermal shutdown | The device returns from Thermal Shutdown after Thermal Shutdown
release temperature reaches the release threshold.
Timer 0/1 Timer / Counter 0 or 1 reaches underflow or overflow IDLE
depending on user configuration.
Sampling Timer Sampling Timer reaches underflow or overflow Stand-By / Idle
depending on user configuration.
Low Power Low Power Monitoring has detected pressure / Power Down
Monitoring acceleration / temperature out of window.
PRAK TP E IS SR B H A AT RSN, FrESEHYET BIMMFRAIFER. SEMEMEGRERE,
AEFERESN IS,
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3 Functional Description

3.6.6 IR
%G & B ESEIERINEE, BiE
v OETEEE (4 NERS)

v HIERESHELE QMER)
v B
v RERERITHES

+  HEE RAM. fRE RAM MIFFEEF SFR.

teah, IBILETE FF

v EE (4R12) FMERRRAEBKX

o FEREEEXTHAE FW M HW IhEERIME

o FAMBRNFERS, HERDFERSERNITERR
v ERERFERS TIEEHRIFH RMNR S

3.6.7 KIFERT2S

ZKEEE—IRIFENDS, AIEET. ENSETVRS TIE. ERYZErHET Fw ERIEL
Lib_Calib_Sample_Timer #1TECE. HWIERFRILERE, ERSHRE—NTREMNS, HiE—
MRESF M. EFIRENREFNEIERE, ENEEIENBL. REEENZEHE MP-RCEFH (90kHz) &
Heteh, TEATF P ENSEFEMFEANTIRE.

3.6.8 18] PR T B 28

ZREE— M URENRFEERENSE (T) , EEURREFRIE. EB—1 9 UKVAIEITRSEN—
MR UKNEEITHBAMN, EITHENNTE LP-RCIZM (2.2kHz) . AIEITHEBIRRIETT, HANRE
TR RS 1T REEREA, HASEIHRE — MRS, ZREEINRETE EB R TRl Fiko

3.6.9 {EIhaE sz

RNTHEKEMERS, ZISERMETHINGELE (LPM) ThEE, AWFEHTEEERES, UWEEFRRITNA
RIBHER TREMEEESD. INREMEBERKBE, RIBESS EREMTRE#THR. MNRERA
BRTHENANTRESRBIENN ERE, e ig&mE,

5iaTIRETRE, LPM IBERERHITEMBZEIRENAIRE ADC EHE THENE R THITIE, XEERN

LPM XM A MRERTR, R, MREFARBIEAE LPMNEE R,

LPM BT ATE LA TR PR, HIEE] 5 f#—LiHeA:

1.  X=MYESEMNENEE)EMRE EMIEE, Alt, KIWT =10 UK LPM EEITERES, 23BET
£/, BEMIMEENZ, WNRENLPM EEITHEESNTUNEEIRENE, NWAENE LPM TZEIEH#
2, LPM EE T3S HIEIfRERT 28I BT EKER 1T, Etk, LPM MEFERER 2EEE P,

2. YEA— N PIRRYET (a) B fRLERAY, N AIFRE (LPMx_PEND) 488, R LPMINEFE, 0
RGN TF "= R, MEER "E1T " RS Fid, EZMNEREHRNLZENERT, 2B
—NMESBERR, REBAFPIRENIE (LR #TNE, MAREITNAEEZERRE.
EFFEEMIREIRET, LPMx_PEND IRERISE, BiEEEFA=EL, UASHITIE,

3. NEBERE, LMENELRS5ENMNRERTHR. IREIHE, WSIGE LPM MREEFRS
(LPMx_FLAG) H4A RIZ&EMEER, MAERBRIBHIFUIENERSHIIT,

4.  LPMx_FLAG BN FBIZFIEEARM MIIRE4 T REE, SN BN B ER.

Datasheet 31 Rev.1.2
2023-11-09



SP490-01-12

Datasheet

3 Functional Description

infineon

5. HITHERNER, FW 5k LPMx_PEND 15&. MREHITAAENEZRIREMREE, WARBRET
yBPFREY LPMx_PEND 17&. EXMIERT, NMAER SW B LURENHHAIUERR LPMx_PEND R&.

6. HMREEG (WRKERK) HNMAEAST LPMINE, FIW00 LFZWSBHEfRENSMANESF. Fd,
XMIREE AR SHRTIEEH#HITH LPM 55, MEEFIESER. (LPMESBREIRNERE. BERS
EEHITIER, UNREBHEERIZE LPMX_FLAG) o

7.  EAR, BIURWBEES LPM HTIE1T.

f Part of [ Part of |
LP-RC Clock Generators Firmware
2.2kHz
~ Exit LPM
E—— (goto Run State)
Part of P raw
Wake-Up Controller Event > ) acquisition 1 ) .
Detector | — Thresholds Set
) - _ —————— M\ exceeded? Y LpvP_FLAG [
F’Post-Co(u1rgebr ) Set L) acsurizi\?ilon 5 L J
ressure it LPMP_PEND Task Scheduler | ) ( )
L ) ), Threshold Set
) . . — "”°_< exmr:::zd(;d?s >_y" LPMAfFLAG K
Pre-Counter | ||~ Post-Counter Set — Traw 7 b g
9 bit Acceleration (10 bit) [ '| LPMA_PEND acquisition E— o )
L I ) — resholds e
p . . : *n°_< exceeded? >-y-v LPMT_FLAG |
Post-Counter Set no—y ExitLPM . .
1| Temperature (10 bit) [ | LPMT_PEND | ) (goto PD) )
| J | J I
Post-Counter
2| interval Timer (12 bit)
= 5 LPM E4RE
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3 Functional Description

3.7 BRRA%E

AR AFEEEN 19kByte, 278 MIEBX, MNTE 6FIR. MERUZIEMAL, NEFSH=MEERKX:
1. 5|8EBKX (BS): 1kByte E 7 kByte

(%1) BAPEERBK (UCS): 0E 61 1kByte BKX

BARFAEEKX: 12 kByte & 18 kByte

BAFERSBI=1BXE, REUT=RHIZER:

v E—1kByte BUAKLZE BS, BRI AT EN ARG,

+ S 6 kByte FTLALL 1 kByte A BR{iI B 3 Fots =FiZ BB X EE,

+ 12 kByte RIGE DB RIBBX,

UCS 8487 1 kByte, UNREEBIT 1 kByte WA ECEFiERS, BIACEZMNHRIZLAY UCS,

E—1 1 kByte IREE 32 FHKHNAFEET. X2 MFOAERATIISBEX. NEFEEITRTEESIM
RE, UEBRINEENE. REBEANFEE MRS ANEASZH R

2.
3.

0x100053FF[ code sectorlock byte |~
Variable address
Fixed user
Phys. sector 9 12kB code sector Fixed address
0x10002400 _ - —-———— I
Phys. sector 8 1kB ‘
0x10002000
Phys. sector 7| 1kB
0x10001C00
Phys. sector & 1kB Variable user Variable user Variable user
0x10001800 code sector  boot sector config sector(s)
Phys. sector 5 1kB
0x10001400
Phys. sector 4 1kB
0x10001000
Phys. sector 3 1kB
0x10000C00 Y P \|
Phys. sector 2 __1_kB _____________ Fixed boot sector
0x10000800 flash config. line | _é_ _____
6 BRAE

MRAPAEFENNFEETATAHER, WERE 7FRAGAEE,
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3 Functional Description

Ox100053FF] codesectorlockbyte |~ — “n
15kB Logical code
sector
0x10001800 U — X
oc e
0x100017FF e Logical UCS
0x10001400 —
Ox100013FF
3kB Logical boot
sector
Oxloooogoo flash config, line N
] 7 BRRERINEE
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3 Functional Description

3.7.1 LB HRF

EEBFRPIP (BIBAPREREFNEMAFREEE) BNE, BEXERNEFEREETHNEERNEDIREN
0x6969 AILUECEZINEE, RERBERIERA TS EBRAR NEAEERIZINEE, BB FRIPFEEMUREN.
B EIT AT EFTo

%+ 25 RERIP
Device protection activated Device protection deactivated
read write erase read write erase
Program Mode |Boot sector no no all together | yes yes yes
Program Mode Code- sector User no no all together | yes LB . individually
config sector(s) depending
Debug Mode Boot sector yes yes yes
Debug Mode Code sector User no debug mode available LB o
R yes . individually
config sector(s) depending
Normal Mode Boot sector yes no no yes no no
Normal Mode Code sector os LB os os LB os
y depending y y depending y
Normal Mode User config sector(s) LB . LB .
yes depending individually | yes depending individually

LB 512 EAF BXAIBE N BEF T

3.7.2 MEFT

$3ISRK, SNEERAPRREMETHATEATRERME, UWNLEENEANZRK, SENRXENR
I, BRIENERE, T F— S8 ENRRESSERS. BRERINETTE, DEEESEMH
IRER IS B A 24,

3.8 Mg

3.8.1 iwA /0

ZRHEEENANAEERER /051, 9385 PP0ZE PP3, &1 1/0 5|IER AT LUED N AR 4FI A SFR T
e, BEmT:

O R 2 W)

v BN (ED)

o BN (FEBLhIFEPESR)

o BN (FREBTHIFEPESR)

LEHE POR ZEUEEEXNBEhEY, FrE 1/0 SIHIBIAERRE A _EHIAYHEIN.

/0 EEBTEFIEIRERE THFREFRE,

PP1 3 PP2 3R] ERE NMREETHEE, LUEMIMNEBIRER IS, SIHIREETHREEEAHARIME(I[EEsER, FEEMN
R¥HER.

PPO #1 PP1 5 12C #2089 SCL/SDA HZ=, PP2#1 PP3 5 SWD #EAHE, HX PPSIfIBNEMEEINEE, ESH
%8 2 EHRHY5|BPSEER,
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3 Functional Description

3.8.2 BiTEO

ZRELEWMAS LRFRASED, DUBTHENEL. SMNEOERERA M, — BT BTN, —
FRITHIR,

B, EES—EEBEE/M 2CED, BT HGOHITHRIENELSIIR, PORBKG, SRIAE
MERTRER, LUSKCREIMNBENNSS, FESERT, 2¢ BORANZE, ARBNINEE,
BB SN IR ST, BIENIMERIE RESS,

BN EOZRATEEARAE SWD 0O, RIAMERTEPORBHREEA. SWD EOARFERIXIERIIgEH
174w, EIb, BME 2C SIMIENASRRATEMEN, WallHgE#HITRIZEMIFIR.

3.8.3 ICEVETTDN

PPO B¢ PP3 AIECE N R IniRIMMN. RIS S ERIAEISEMBI ADC, BTFHEIMESHITRIF. FXWES
BATIRI R ARTE R . BXRIEIBARIRAE, BSHSHED.

3.9 RAM M1 ZF 7723

3.9.1 =& RAM

REEEEIT 256 FHHESE RAM (Saved RAM) , HH 192 FHAIENAREFEREER, BEXKARE 64 NF
o

3.9.2 5 5<% RAM

BEES 1kbyte ZEM RAM, HAPEHFERERZER 512 F 1

3.9.3 SHINEET 1728

SP49 RUBEFEIASTATIAE T 788 (SFR) T, BN HZAERFIINE SFRIH#ITHI,, MR SFRETHEAREFR
BBihiEe. 1¥I0 SP49 B FHt. MEB SFRIXAEIHENR. ENREIRIF, FEBNAREFABEAN.

3.10 {csmiEY 28

(STHEU SRR — NI RO ER RS AEIR, 8 T TR MTIRSSN, TEILEFEIRSIRE FiEiT. THEBER
B LF 2558 (CDM) 5% ASK J841E83R (DRM) B, MAEE{EIHEEIR AR/ MRS 185, 1EURSeal LUARIDIT &
Bl 5 R B S AIETHRRE (18 <0” 4B ASK B % ASK {RAYEEHR, B4 “1” 4350 ASK {2 ASK
BRI MR,

ESAERT, (EIMEURESTE POR B2A, TETNENGERNEE, —BRREHMEKSE, TiigseTF
AFRE, TEEMEIET, RFEMERIN,

(TSR IRER e A ST RN, DRREG MRS, EETRET, SRR ESERAE
(TRMIRME AN, TRl TRRR

3.10.1 {EimiE R ==kt

RNTTHEER, REWEE e LUER R EE BN S a7

o EFEHAE, RIEWERSTSAIRE, ATLUCIMESRE R (COM) SH{ESAER (DRM) o

o FLUBEEHEE (Lib_Calib_LF_OnOff_Timer) BCEFEFXHARE],

o XBRESE)FNEEERT BB ZEH TOL: orr« TOLion s # TOL: on 1 36T

v EEERIZENEERE WEVEZERE], BMESIEWESEIREE (W tonsernune) A EIETEFTIERVIEERY B
A, MeERHEHBmEE.,
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3 Functional Description

3.10.2 {ESm & RS MIE T (CDM)

ECOMA, BEARE = MRERIIRESHERIL:

1. ESEE: RENBAER. YHANESSTIETETRENETH, ZEEHT.

2. (ESBEEE: ARERENET, YN ES SIS ERRIE to BY, SZAREA LI,

3. EERR: RENTHER. LRSS HSRRIEETEE foorn foneME, EAEK,

AT ET B AR R ERRR. —BERERERESIRE, MR ERSiE— N RS
AT, MRRRR, BHSEEEMIARIFERSIRE S IETRE

ton_settling tco
<—K—3)
Actual ON- / : |
OFF-time : :
I I
Effective ON- / :
OFF-time I
|
Wake-Up flag (*) mFlag is set OR CD counter is incremented
Figure not to scale
8 L EmiE W as Y = Eb/VTF 1 B RYENR S B e B

3.103  HURAMIHERER

AT MRS S E A KRR, RET — 1 ITHRES, MBHRFOHEN COMATE, MIES ON
BHEIPS T — ke PRI EIEURIE, LFERBRERROFBRENIMXT, MR HBATITTREN
RS, LF BIEISE IR A B . BATTEEREN 64, MBI ON FHERFILEIZIR,
MR EE,

3.10.4 {EIBHEZEYUE T (DRM)

TEDRMER, (AT SRATT Il T

1. TESCREMERT, SRFREITEKESEE, EHMRRRaX, BREa BB G SRS, X
IRIEASIHET KT, HEMERRaTRE,

2. EHNEREAE, BRERFGEEEAGS, SHERNASER, YiBkse T &5 ERe,
— BESERBBIE, BENERSEK, METAERONEIESER, BRRATEAT4S
#1020 ER M AR BIBI G2, BITEHEIEIIR 4 =50 B AH TR,

3. FESERIASRTE, BREEEEFERS, EERYER, ZRIFHENE, B SUms
RSB AI MEIR ST R,

4.  BRRERDERVIIESER. REER. BREITRE KB NSRS R S HETS BT,
DIEBE— BT,
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3 Functional Description

3.10.5 {5 EB R

38 & BEtB UK ER PO ME (48 B SR ST B 3R

1. FiISE, ER—SSUEUSHEEN"", BUMKEE trme e 1. Bl SR EEINSS AR T H IS
IEER, HIEHRRNERNESEE.

2. FESER, TIHERESENNLSRRS.

3. MEEHER, TEBRASER. T 8 5 16 M EHIEHS RIS AR,

4.  WEATHSHEMHREIIETY, TAMEERERT,

Preamble Sync Wake-Up Pattern Data Byte 1 Data Byte n
(16 bit)

‘II0D - I B i -

9 {EImER iz
9 YRR X ZRIESN 125kHz ik

3.10.6 IEE AR AR 2

ZigFiRHMUTSYIISRIDIIMEEET, SMEIYRAEIN BAEFRRIRECE LU E:

v RIBR/ER

o RIUKEH 8 U 16 I

v RIE

IRFAEEMREEE VAR EE A, WBLIMREERFER, ERGERTERIIENEIESEING, HHEME
B EHETF T,

SMRACEAIFEHIIRE— M REENEMHNS. STMEFTRSMRRRNBREFBER, #BA LR
R IREE T E 1R 1o

MREEAR TR WO P LIRS TEIR, FRTBURBMEE/E.

3.10.7 HURREIS M 1E6E

FRRDMERIRIUS, 1RSSR, BRSNS MRCNESMEENITHN, RS
KRE— N ETASEMHIRS. ZWRESEBFEEENEEFTEEE— 8 TR E PST. AIXHEI
J[HITECE, EHAESANHRF THHFEZEAXAEEVERIRESFHFIIE, ZUETHNARGEE.,
g/ e, NAEFRAETLURRFEAXHMEMESMBEE, HeI LUREERE,
NTFERFPHREEAKBNESMIE, HE —TRERNS, NRENHNF T AUEERIR IR Z AR
e m, WRIRBEIFS.

3.10.8 {EESREE AL Y3
BN S A N SRR A S, NSRRI L Tt R, MSEEFHEIBKEDNR, HiBNS
LFDRXINFO.TOMo

EZIN B NREIEELYE, B NATEFE B LUER LFDRXINFO.LFBP. .LFDATA. .LFOV #1.DECERR tb4F. B EbiF
RUIZBA T R FRRZ R CESAN R, B0, 1EXFIER T FeEERIZEINEHX,

3.10.9 PIHRIR

EUREENT, 3ZURES7E DRM F1 CDM Z[8] M ON ABEJ#2E! ON 48,
ARG UREE AW ERE—1 ON BHIhE A MIE,
R LFEREFSETR, SNAUETIRERX T IE, EXMERT, IREREFBNEIRERE,.
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3 Functional Description

3.11 S & 912

3.11.1 ThEE K28

RE-TXTHERBRARSBHNRAERHAEE (1E164K) o Ibsh, TRMHEAFEMa LR EBRIIRER R
TR, XFRLA LAUEE N AR AT Sy a h Ih =,

3.11.2 SHIRIAEI 5 R

ZI&E AR MU TIAGI A RPEEFE—H:

ASK

OOK

FSK

GFSK

ZEERFEEEmMZ BN TIRAT AR, EEmzBlBamEEfRiEH . £ ASK/OOK H FSK/GFSK Z I8l
B, ASK/OOK HESAMZES FSK/GFSK FUUMARIERE], R ZINA.

3.11.3 S SRk B F o 8] B B2
ETSTARIEE S U 2 MR & M A58, EXLERR R 28, ISE T EVIRE. RAEEIES AT X L isa]

I8]PRo

X ™ TX
| Stand-By Stand-By Stand-By .-
Frame n-2 Frame n-1 Framen
B 10 S 4mBX 2B F i ja) BY e

3.11.4 Cipzil ]
RN, S9RL G882 8 Bl 256 (UBNME A, BNBREEXNREZANA 158, BREEAILURRBRLUTA

ERITRED
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3 Functional Description

‘1‘0‘1‘001‘1‘0‘Databits
tenip tenp Encoder output
ey | Nl
toie
Manchester
Inverted Manchester
_”_‘ ,_“_I |_“_ Differential Manchester
| 3 | Biphase-0
l i Biphase-1
; i NRZ ( no encoding)
1 ! 3 ‘_._‘ ‘
‘1‘0 1|0 0‘1‘1‘0‘ Data bits
tws  Encoder output
ww Chip Mode

11 S STo B9 P REZRES 75 38
BRTSHRIENZS, FrE Rt S =R RIESES MBS EMR NS A,

Eit, LRI UAERN—F FURFERE—F) 5 Bt 2t
FERRRIVT, HRRETTRESR,

3.11.4.1 SOM ¥ EOM

SR ST e TR A KE 7518 255 (N ERFE (som) FERLR (EoM) &=

SOM FEE MM F L FI—R. E—NERBEUEEES, EHEAER,

EOM TEE M ETIAMEE RN A X —R. EEMRE—MERHEA(IZE, EEEFLEER,

X3F SOM F1 EOM, AILUERSEMEEIERNREA R, wi3a LU FERETRIEH TS,
SOM. B ETH EOM BIRE FiRZFIGZAERE, FREE—MRNEL.

RFEHsom Ml oM EAIAFIZEE (BN ASK BX FSK) 5B EERL

3.11.5 StamfEiaaLE

U TFHIReSBUEEH TR SE MBI LE:

»  PLLEKHIE

v BIEIRZSBFAREHEIETIE

o BBMEBEETF Vi won (FIE)

ELEREA—FMERT, PARIBESIEIXHA, AREEREIZINARZFLEBRITRS. TERSITER
[z FBfERF i BAHR IE YRR

3.11.6 S4B [ B 2 1 s N

ESHUE IR, IRFAERISITHEMEBEE, FRESRIMEEREHITHR, MREERTFE—EHE
Vncun, MSIEBESIRE. Eepatdittiafa, ENARBRIREZGE. MREMBEERFEZE
B Vix won » STSTHERRARZIRILEIXA], LUBRIGEEE, EAVi v TREZEFE Vovr ao
BALR=ERERZE, 1BV rx_uin > Vrx_won> Ve a HXARBIZITHREN. EEMEEIhEEREER Y
=)
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4 Application Circuit

4 [ R B &

SP49 RYRIBTESMER BB ER AT & T RMERVRFBIRIFMA TEN.
HAFEEETSERITNRINE, RREMBHOIRIEN AERMFTEERA G (FlUlRE. RE&F) #
1TIEEE, SMEREERRRVIAEEREIREME 15,

3V Lithium + c8

battery — I _I
Cc9
1

1
ci1 | pposscL VDDBAT

Loop antenna

2 13 L2
c12 | rp1/spA VDDPA c3
3 12
YV g
c3 2 PAOUT »—{ ’—
4 11 L1 L3

| enop GNDA ——J a0 —a
5

c14 |———re3 VDDREG
6

i XIN LF 6 ——

7 8

1 Q XOUT LFN
|
SP49 .
C4—— cs
Rl ——cC10 g L4

12 N FR BB B&
)26 R FH BB B JT i
Unit Min |Nom |Max |Unit Comment
C1,C2,C3, - - - - These components are forming the matching network. The values
L1,L2,L3 depend on antenna impedance and required RF power
Cc4 16 pF These values are taking pin capacitances into account and are valid
cs5 16 OF for a crystal that requires 10 pF load capacitance.
Cé 7 10 13 |nF Place as close as possible to the pin
c7 10 nF
C8 7 10 13 |nF If pin 13 is used as analog output (A_OUT) C8 should be omitted.
C9 100 pF A capacitor with a minimum impedance at RF center frequency should

be chosen. The value for this optimal capacitor depends on capacitor
material, size etc. Please refer to manufacturer documentation.

C9is not needed if pin 13 is used as analog output.

C10 1.5 nF Value depends on L4
(RBETR......)
Datasheet 41 Rev.1.2
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4 Application Circuit

+26 (42) RSB TH

Unit Min |Nom |Max |Unit Comment

c11 10 pF Optional capacitors, only used if EMC performance, which depends on

c12 10 oF PCB layout, needs to be improved. Typically not needed if PPx pins are
not connected. If used, place as close as possible to the pins.

C13 10 pF

Cl4 10 pF

L4 1.1 mH Value depends on coil type

R1 41 kOhm |With the herein stated values for R1, C10 and L4 the Q-factor of the
LF- antenna circuit is 6.2. However, application may require another
Q-factor. Hence the LF antenna circuit is understood as example.

Q1 26.000 MHz
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5 Self Diagnosis Checks

5 Bi2lKEE
ZSE O RSB I2MThEE, AR afAXLIRE
1. IREITHZEEZE (RS RD 10E) .

RELOEATNIE MEMS TR MBF A ZEELE.
3. (ESRERE. EXE, REiNMESEREM ADCEIHEMNIX B EMAEEIrME RS S HT MK,
4. RCIRHBRE, ¥ 2.2kHz. 90 kHz F 12 MHz BY$0.5 B ART #hi#4TEL 5%
FRENEHHENGFEREHINT, NAREFAEALIERX LR,

\\\
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6 Package

6 HERES
ZEEEE S PG-DSOSP-14-84, EH TPMS AT £, REIEHETRARIORIER(F. REK
RREEAIMSL 1, JEHEERL R & JEDEC-J-STD-020D 45, ISMEIREER 250°C,

6.1 HIEE

10°:2 "
®1.70.1 | ﬁ
Y i -
\ | [
le vavas ‘&I.-“.l:_j__r
5 i |
“ﬁ lililililili 2
i \ ! GAUGE PLANE
s = ‘
€ 7001 a8 0.7820.15
(14x) 8.9104 = E (x)

0.320.05(14x)

8

L® | =
7 ! \J
PIN 1 MARKING ﬂ[{ 1: {F ﬂw
(LR R Y
(2.59) KL

=] 13

Rev. 1.2
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Document Date of Description of changes
version release
1.0 2021-12-17 Initial version
1.1 2023-01-26 ¢+ Titlepage: Table "Ordering Information" updated
»  Table "General Purpose Digital I/O Pins: Footnote for "I2C High Datarate": "pull-
up capacitors" corrected to "pull-up resistors"
¢+ Table "Supply currents": Footnote added for inrush current
¢+ Section "Package Information":
- Package name updated
- Figure "Package outline" updated
1.2 2023-11-09 +  Section "Pressure Sensor": Removed parameter "Pressure crosssensitivity to
zacceleration"
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