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1 g

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. KINBZEELXNEATERM TR RIS FEMS.

®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, | Vepmc 1750 v Corner pins tested according

Corner Pins to AEC-Q100-011

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

Current any pin according JEDEC78
class |l level A

Input voltage at PPO, | Viy_ppx -0.3 Vop+0.3 |V

PP1, PP2, PP3

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

atAnalogIn 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 Vv 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 AT|EE
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, zy, 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 TESEE

TEEEEX T IRERMEIBITRIIMESR . ASUEPIELLEISES A4
LM ISR IF AR E T IR,

ARTFEMTERA. X

R2 TEEE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Supply Voltage Range | Vpp Vuvr A 3.6 Y Device not in Power-Down State.

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

in PD

Ambient Top -40 125 °C

Temperature

Flash Programming | Tg asn -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
resultin a higher pressure error
as specified.

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

(REAKTR......)
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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 13is used as VDDPA
PPO Input Frequency | TOLin ppo -500 500 ppm Tolerance relating to a selected

Tolerance

input frequency

1.3 Y

1.3.1

ES e REE

EENENDNEREBEENIRE (BF) , AETEXVEN 4+ MNREENTHE, BITECEMENR

R ZHMEERSBEDNERES TIEE,

&3 EHE =B
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 Temp1
Measurement Error | pgrror100-500,72 |7 7 kPa Top=-20°C to 0°C, Top=+90°C to
100-500kPa Temp2 +125°C
Measurement Error PERROR 100-500, T3 -9 9 kPa ToP: -40°C to -20°C
100-500kPa Temp3
Measurement Error | perrorsoo-750, 11 |-1.2 1.2 % Tor=0°C to +90°C;
500-750kPa Temp1 Percentage of actual pressure
value
Measurement Error | perrors00-750,72 | -1.6 1.6 % Top=-20°C to 0°C, Top=+90°C to

500-750kPa Temp2

+125°C;
Percentage of actual pressure
value

(REETR......)
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K3 (%) ENEREE

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

Measurement Error | perrorso0-750, 13 | -2.0 2.0 % Top=-40°C to -20°C;

500-750kPa Temp3 Percentage of actual pressure

value

Measurement Error | perror750-920, 11 |-12 12 kPa Tor=0°C to +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 BiINRE L 28

BINEREIRENMEEERIIRE (25) . ENETEXRNERN 16 MNRAENTHIE, SINEREIREN
SENBEREAHRZ, ErmiIBNMERSmHEERAEIENBEMRERE EZ. BEXEMRERENESER,

1E2&(% SP49 B F#.

BEE, IRENREREEEFRINEENEE
12) , BIEBIE SP49 AR F.

—_
=

cHE (|0|N z| <400g N ARERE, 400g < |aw_| < 600g) ) N AEE

R4 z 305 R (2 ik 8%
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Z-Acceleration Range |ajy z -600 +600 g Measurement range for absolute
acceleration
Total Acceleration JERR 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 - Tor=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 - Tor=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 JgRrr TOT 200 HT | -11.0 +11.0 g |aw_z| = 100g to 200g,
Error, 200g, HT - Tor=90°C to 125°C
(RBLTH......)
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Ra (88) z WINEEERE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

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

Error, 400g, LT Tor=-40°C to 90°C

Total Acceleration OERR TOT 400 HT |-20.5 +20.5 g |aw_z| = 200g to 400g,

Error, 400g, HT Tor=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 JADC_RES 0.175 g/LSB ain_z+ =-100g ...+400g, an_z.=

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

Acceleration High AADC_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| <= 400g.

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

Accelerometer frRes_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 detection aiN_z_MD +600 +1600 g Acceleration signal used

range for motion detection only.

z-Accelerometer x- | az cross x 5 9 %

Axis Cross Sensitivity

z-Accelerometery- | az cross. v 11 %

Axis Cross Sensitivity

1.3.3 AEE RIS

RS mE T REE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Temperature TMEAS_RANGE -40 125 °C
Measurement Range
(RBLT;......)
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xS (&) BEfFRE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Temperature Sensor | Tgrr -3 3 °C The measurement error is
Total Error understood as total error,
including random error (noise)
Temperature Sensor | Tggr rT -2 2 °C Tor=-20°C to +90°C
Total Error, RT
Temperature RMS TNOISE 0.25 °C Refers to compensated
Noise temperature values.
Random Error is included
in Total Error.
Temperature Sensor | Tres 0.2 1 °C
Physical Resolution
1.3.4 Rt {2 /%2R
*Ke6 Bt e REE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Voltage Measurement | Vrange Vuvr A 33 v see section Under Voltage Reset
Range Threshold for Vs a
Voltage Measurement | Vgat rr -3 3 % Voo = Vyvr a0 Vpp max
Total Error
Voltage Sensor VRes 13 mV Refers to ADC raw readings
Physical Resolution
1.3.5 e S
TAEIRTS Voo s NEEETAEEEMNY BRESCE Ter EA T AKX,
)7 Fra e ]
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Thermal Shutdown | Tyor € 119 122 125 °C
Entry HOT
Thermal Shutdown THOT_REL 115 120 1235 °C
Release HOT
Thermal Shutdown | Tyyst 1.5 4 °C
Hysteresis
Thermal Shutdown TCOLD_E -40 -37 -34 °C
Entry COLD
(RBETR......)
Datasheet 9 Rev.1.2
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R () X
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Thermal Shutdown | Tcoip reL -38.5 -35 -30 °C
Release COLD
> =n

1.3.6 ERBEF 1/05|H

R ERBCF 1/0 51

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 % load=-1mA

PPO/PP1/PP3 Pin Cin 10 pF

Input Capacitance

PP2 Pin Input ClN_PPZ 20 pF

Capacitance

PPO, PP1, PP3 N _PP0_1 3 -1 1 WA PPO, PP1, PP3 configured as

Leakage Current input

PP2 Leakage Current| /iy pp2 -1 1 WA Tor=-40°C to 90°C; PP2
configured as input

PP2 Leakage Current,| /iy pp2_HT -2 2 pA 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 DRixc_tow 100 kbit/s |23

12C Medium Datarate |DRjac_med 400 kbit/s  |%:3).4

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

PPO Input Frequency |fi, 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 PullUp | RpyLLup 5.9 8.4 11 kQ

Resistors at PPO and
PP1

Datasheet
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1) WRENMARERIEE /051, NBMASEENAV-0.05VHES, UWRSRENBEEE,. BANEERERANF 0.05V, R
= 1/0 I FHERE, RSHERLTFEERES, WS ERAREEREHFEIN &,

2)  X¥F12C3%1E, PPOECE I SCL, PP1ECE J SDA

3)  RIBRAAZHNBIBREEERENAR, TaeEEIMELNBME, RAENEEREIREERN ERE,

4)  WMBRIERAREEEHIEBFE, 7E 400 kbit/s EET, E—3|HMNRAMTFBSN 32pF

5)  BMEfEFAYMNEB_ERIFEFESS, 1 1000 kbit/s EET, E—3IHINRAAEHERN 80pF

1.3.7 EE VTN
LR ARG IE BN S PPo X, PP3 2| BIBY SN SRAE B E

&9 EEPLETDN
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Analog Voltage Range | VanaLoG_IN 0 14 %
Low Voltage VERROR LOW -1.5 +1.5 mV Vanaros_n= 010 37.5 mV; 95%
Measurement Error of all measurements
Voltage Measurement | Verror -4 +4 % VanaLoc_in=37.5mV
Error to 1.4V ; 95% of all
measurements
Voltage Measurement | VanaLoc_Rres 0.4 1 mV/LSB
Resolution
Datasheet 11 Rev.1.2
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1.3.8 BEKIEM L8

+&10 BESEN LS
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Under Voltage reset | Vyyr A 1.6 1.7 Y 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 Y Measured at VDDBAT pin.

in Power Down Applies in all states.

Reset release ViR 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_miN 1.8 1.85 1.9 v tarop > 10ps; A flag is set if

Warning Level voltage at VDDBAT pin falls
below Vrx_wn 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.

1.3.9 N7

1 IR7F

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

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

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

Flash Programming | tr asy_proG 35 s Time for programming 19 kbyte

Time flash

Datasheet
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BRI EE A
PR BRI T 3.0V BIREBIE,

1.3.10

+&12 R R AT
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Su pply currentin IPWD_3V_LT 150 500 nA ToP: '400(:, VDD =3.0V

Power Down, LT

Su pply currentin IPWD_3V_RT 240 500 nA Top = +25°C, VDD: 3.0V

Power Down, RT

Supply currentin Ipwp_3v_MmT 1 2.5 MA Tor=+70°C, Vpp= 3.0V

Power Down, MT

Supply currentin Ipwp_3.6v_HT 9 20 UA Top=125°C, Vpp=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, Vpp=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 ioni =
Operatlon IS ITSD?avg— lpwp +
(lTSD _PWD) * 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

Supply currentin IbLE LT 370 460 HA Top=-40°C, Vop= 3.0V

IDLE, LT

Supply currentin IIDLE_RT 370 460 MA Top= 250(:, Voo= 3.0V

IDLE, RT

Supply currentin llDLE_HT 450 600 HA ToP: +1250C, VDD: 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, Vpp=3.0V

RUN state, RT

Supply currentin IRUN_HT 1.66 2 mA Top=+125°C, Vpp=3.6V

RUN State, HT

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

LF-receiver supply ILe_com LT 2.8 4 HA Top=-40°C, Vpp= 3.0V; 100%

currentin CDM receiver duty cycle

(digital filter off), LT

LF-receiver supply IL_com_RT 33 4 MA Top=+25°C, Vpp=3.0V; 100%

currentin CDM receiver duty cycle

(digital filter off), RT

LF-receiver supply Il com_HT 1.7 30 MA Top =+125°C, Vop = 3.6V; 100%

currentin CDM receiver duty cycle

(digital filter off), HT

LF-receiver supply ILFCDFilter LT 3.2 6 MA Tor=-40°C, Vop=3.0V; 100%

currentin CDM receiver duty cycle

(digital filter on), LT

LF-receiver supply ILFCDFilter RT 4 6 MA Top=+25°C, Vpp=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 supply ILF DRM_LT 3.6 6 HA Top=-40°C, Vop = 3.0V; 100%

currentin DRM, LT receiver duty cycle

LF-receiver supply ILF_DRM_RT 3.85 6 HA Top=+25°C, Voo =3.0V; 100%

currentin DRM, RT receiver duty cycle

LF-receiver supply ILE_DRM_HT 8.3 30 MA Top =+125°C, Vp = 3.6V; 100%

currentin DRM, HT receiver duty cycle

Supply current at IRFTX 55 6.7 mA ™= 315MHz, fix=434MHz

RF transmission

CWor FSK

Inrush Current IINRUSH 8 mA Peak supply current drawn
from battery during startup of
internal regulators;
Capacitors Cvppear = 10nF nom,
Cvoprec = 10nF noml)

Current during flash lFLASH_WRlTE 6 mA Top= +250C, Vop= 3.0V

write access

Current consumption | Iy 62 MA Top=125°C, Vop=1.6V;

during undervoltage

Device in reset.

1) FERMBEATDBEINERZE, BTFREFXEEHEEE, Bl<<lps, AJRESFEBT smARIEERRR R, MNREHNHXL

I&ERk A, FIEEREMFRAJLE nF B Cuoosato
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1.3.11 iz =R TEEE

+&13 Mz R TEEE

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 fDlSCR_R/—\NGE 3 MHz

Detector Range

LF Data Duty Cycle DC¢ 45 50 55 %

1.3.12  {RSTEEWES

&R14 fEsmiz 23

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

LF Input CLF_DlFF 2.5 3.9 10 pF fLF: 125kHz

Differential

Capacitance

LF Input differential R ¢ pirr 1 MQ fir= 125kHz, Top=-40°C to 90°C;

Impedance AGC inactive

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 Freq uency fCD_NODET_H|GH 190 kHZ fLF< 3MHz

Discriminator always

rejected high

Data Reception tSETTLING_PRE 2 ms Minimum duration of preamble

Preamble Time

for telegram reception

(REETR......)
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%14 () EsmEES
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
LF Carrier No Detect SNODET_CDM_Z_RT 0.6 mVpp Tor= 0°C to +50°C
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: '40°C to '200(: and TOP:
Level 2, LT &HT T +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 25 mVpp Tor=-20°C to +90°C
Level 2
LF Ca rrier Detect SDET_CDM_Z_LT&HT 3.0 mVpp TOP: '40°C to '200(: and TOP:
Level 2, LT & HT +90°C to +125°C
LF Data Reception No SNODET_DRM_O_RT 0.6 mVpp ToP: 0°C to +50°C
Detect Level 0, RT
LF Data Reception No SNODET_DRM_O 0.5 mVpp ToP: -20°C to +90°C
Detect Level 0
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_0_RT 2.15 mVpp Top=0°C to +50°C
Detect Level 0, RT
LF Data Reception SDET_DRM_0 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°Cto -20°C 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.
1.3.13 Cpiv 2 g
ST87 & ST 83 MM TE 50 Q BYERK, PAOUT 5|RIH] 50 Q 2 B I1E HHIILAE ML,
+|15 SHAA 5428
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
RF Low TX Frequency | frx 315 314 315 316 MHz
RF High TX Frequency | frx 433 433 433.92 435 MHz

(REETR......)
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+&15 () Sk gtss
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

FSK deviation foev_Fsk 35 80 100 kHz peak to peak

Transmitter Data DRxx 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=+0t0 +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

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

Cycle

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

Depth Viow)/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 Crpr_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, DRy« =

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.

(REAKTR......)
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+|15 () SSRGS
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Occupied bandwidth |Ogy 400 kHz foev_rsk=90 kHz p-p, DR1x=
Japan (ARIB STD-T93) 9600 bps;
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 us
1) ATENESHIREEINE, FEREUTEM: VDDPAMNIRESSREE, Bih2d 16 MIKRKARE, FHEMRSHMRLLER
o EMEARDETHIXSHUEM,
1.3.14 ea & HR57 2%
K16 mibiE7 2
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Crystal frequency | fxraL 25.920 |26 26.080 | MHz
Crystal Oscillator tXTAL_START 1 ms
Startup Time
Crystal Oscillator IXTAL_DRIVE 1.5 mA
Drive Current
1.3.15 RC #&57 2%
®17 RC iR57% 2%
Parameter Symbol Values Unit Note or condition
Min Typ. Max.
LP-RC Total Tolerance | TOL prc_ToT -30 +30 % Nominal frequency is 2.2kHz
LP-RC Temperature Tb_LPRC -0.075 +0.075 | %/K
Drift
MP-RC Total TOLMPRC_TOT -5 +5 % Nominal frequency is90 kHz
Tolerance
MP-RC Temperature Tb_MPRC -0.05 +0.05 %/K
Drift
HP-RC Total TOLypre_ToT -8 +8 % Nominal frequency is 12 MHz
Tolerance
(RBETR......)
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E b (4) RCiRHES
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

HP-RC Temperature | Tp ppre -0.05 +0.05 %/K

Drift

1.3.16 iR =2

18 B P

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 | tmobpe_seL 2 2.8 4 S

Normal mode tNM_DELAY 110 us Time after 12C command for

delay time normal mode sent until
application code start.

Idle Resume Time trRES_IDLE 0.3 0.45 Us

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

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

Tolerance

Short LF ON-Time TOLtT on_s -1 1 ms Ton< 50 ms ¥

Tolerance

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

Tolerance

1) ERAMWREENSEE, RERERRERERED 100C, WAZEK.
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1.3.17 Pin S F G BE 75 B8

+&19 TS FIMEE 75 5
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

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

Wake-up charge QwAKEUP 1 pucC From wake-up event in Power-
Down to application code
execution start

Resume from Stand- | Qresume s rT 0.13 pc 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 pcC Top=+125°C, Vop = 3.0V; From

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

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 HC Top=+125°C, Vop = 3.0V; From

LPM postcounter elapsed until
LPM measurement start.
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2 Pin Description

2 5| BF
PPO/SCL/A_IN/F_IN [ 1| 14] vDDBAT
PP1/SDA/WAKEUP | 2 | 13] vDDPA
PP2/SWDCLK/WAKEUP | 3 12] PAOUT
GNDD [ 4] SP49 11] GNDA
PP3/SWDIO/A_IN E 10| VDDREG
XIN | 6 9| LFP
XOUT | 7 8 | LFN
1 5IRER
20 5| B3 A
Pin | Name Description
1 |PPO/SCL/A_IN/F_IN General Purpose 10 /12C-SCL / Analog ADC Input / 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 |0 / 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 Regulated Power Supply for RF Power Amplifier
14 |VDDBAT Power Supply

()pP1 T PP2 Y E]EC & S IMEBIREE TR
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3 Functional Description

3 IheEixBA

3.1 TR

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

*21 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,
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3.2 IRERE

*22 RERE

Device State Description Main purpose

Run State CPU running Application Code or Firmware execution

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

Stand-By CPU halted. Device is waiting for a resume event | Used together with the Sampling Timer,
and fast (tres_stev) code continuation. Fewer e.g. for RF Interframes or in wait states
circuits 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&

B 2B R 7T EE TR THENIRESE R, &REFHNFOREREITIRE, AARSERREEETIRE
ZIiE#H 1T, BITREUIINNIEERSHN BERRBITHH N, REETRESHEGSE4RML, FI0E
Bt 28 FigmAnsAl LF ko

Thermal
Shutdown

|II /
Release
Resume
/
> Run State

Resume
WaI!<e-U|:| \ \
Stand-By
I Legend:

LPM LF-RX

I

2 WS IRE

MEFMHAME CPU LT3, AEHAFNHERNRESEREHTHE. REEE, REBHRITAELREFS,
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3.2.2 Pk U

AT BEEES TIEREEEZ M IMAE X HIREITH, FIEEIRM T HNALMTRESHET,
MNRIFERE EFHEE X BT B Tror ¢, B8 FRETF BN BB Tcowe, MIETHNAFMT, HEUT
AN ARFREES, F2EMEN.

BE—EATFREMREA, BIFEREMENELTEEE, BLEREATIMEN EREET ow w0 5 TR
BRI E Tvor reto

WHEMARIRET, BEEFANSITRE, HEE—NERFS, MEBREFETREMHEL

N AN REZ e — M RENEE, TE 3.

Device in
Thermal SD T
Triggered User
by HW requested
Device l
active  Tyor_ge 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_RreL
I | | I
& 3 XS
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3 Functional Description

3.3 EE

SP49 Bl ABER = MEHISRMIMEMIAS, EIIER TPMS RZABITT fifk. RERITRE, 51886
FEMERIS S22, RIS HIBR %,

IRERITHIS AR A F REIRES, HIEHBRES TIEHgE. XENTEMeaEamen. Muskss
BT/ FE R S B0IE I LU R THEE ST (LPM) BOFERY,

RIS T IR, (MERITEERZETRTHE RS RESHNASEE. EENES2ITHN
B2 ORI K R R

PIIZETF ARM® Cortex® MO+ MCUo, &R B 1E R L5128 /2 FIHER B RIS R F A BEIE1T. ARM® $541I38 A
FHITE G AR, RIZEIE— MBI IENSE. —CRC#IT. — 12¢ 488 f — MR bR O
(DAP)o It5h, ESEILT M NEBAENEE, HPFEMATFES, SHOFMABFRAR,

TFiESS ISR EE B TR A AR AN A P SR 0INTE. FEFEHHI ROM. ARM® 54138/ FHY RAM F1F FREMAHS
HIBASFRINAE S 7788 (SFR)o 3B%) SFRHN RAM SRR E7FERMNA R, EMERESRS THLERZEAS,
ZAMEEIENEEO. SRS SAEITERE, XEIMGNIEITHREM ARSI, STRSTEH

MCU 3541, {BRSTIMEBHEIRNIBHBHER, M FIFO RS4RI,

EERIS IR R R B IR R, BESRAAREIRREEE, NASRSRNALKERYEE,

( AHB-Lite Bus )
H m ﬁ
Memory Core N RF-Transmitter
FSM
RAM ROM SFR Watchdog Application Data FIFO RF PA _Ea PAOUT
Timer 011 | [ [
Controller
K
Retention Retention ) ASK
RAM Kt SFR 126 A3 Line Modulator | SPPL-
Controller DAP Timer 2/3 Encoder
s ) XIN
Biphase FSK XO0SC
Modulator
Sensors 7 ) XOUT
) SWD Serial Wire Debug
Acceleration
Sensor Measurement Interface (MEIF)
= % System Controller
ressure F .
Sensor | MO Il Measurement FSM Z LF Receiver
& Interface @
= = Controller Clock Divider E@ Baseband Carrier 125kHz 8]LFN
Sensor Offset DAC S?::cgil}lav‘r::e Sampling Tiock =1 Processor | Detector | Receiver o) LFP
Supply Timer Controller
Voltogs Reset Power
Controller Controller
Power Supply Clock Generators
Retention WakeUpiControllon LPRC | MP-RC | HPRC
HP Volt: LP Volt: K
VDDREG (o Reto | o ade | Voltage Power LF 2.2kHz 90kHz 12MHz
egulator egulator Regulator = Controller FSM O-II:II'I“OEI:[F
TX Warning Reset
VDDPA (s PA Voltage [TMINTMAX [ level U Controller 'q}:n“e‘f'
Regulate Detects |
ST | LSS e bR Clock | JOPot +—Tpy = 10-PORT 1) PPOISCLIA_IN/F_IN
GNDD (¢ Controller
[ Power On [ Brown Out [\ o Reset] imen = Periohoral Ports / 12C/SWD PP1/SDA/WAKEUP
eripheral Ports
GNDA () feselRoR](Wibetectoy PP2/SWDCLK/WAKEUP

VDDBAT (14) % PP3/SWDIO/A_IN

=] 4 EE
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3 Functional Description

3.4 AR/E

NBRIZHEITHEE T CE SR INSNE, $FIREEMBg. EMAERSMREME:
+ _LHE (POR)

o RIERKNZE, Y50 VDDBAT BBIE

o HEERAINES, MSMASERY 1.5V BBEE

o NEFEIR, BIEREFDRRNE 2 AEIRE (ECC2) E1i

v Al

¢ HRHEEM

EMERGE, NAEFREEERETRENE BinERKAEE MR,

3.5 BRI E

ZIRE T LUNE YIRS

v HBIES

. BE

+ VDDBAT 3|HIEEE

v BEETISERETENINRE

ERBMNEZEOEIE— ADC, TTHNARGIZEML. HIL™=4 R ADC RIAIREATET E 4 FEREFHITIME,
XERHEREEEFEFAEXRNZMOERN, FIERERKES CRCEEARIE

3.6 RN

3.6.1 i3S
G EIIE— ARM® Cortex® MO+ R IHEEMIS4ISRAIZ, ZNXATRITRPMARY, HAEERNRSEIESE.

3.6.2 GP BN 23 /11 %183

ZIRFEIEMANOIEER 16 (IERT23/1TEES, HMNVAMGEETH, BREMIN, X NER23E AT ML T RIEIREX
B 5

+  HP-RC (12 MHz) B8 LA 4

o BEERIRHIIFRIL S

*  MP-RC (90 kHz)

+  LP-RC (2.2 kHz) €L 2

XM ERY 2B A T B I 4nas, mISKIZFho Lt

W EN BT TRENTHRES T L. Bolfe, HEENEERESE, S0 EN2S/ T8 1E0
BE—IWE, AT AE— N MmESEH, H (EHENEENERT) BhEHFBITE.

3.6.3 B W E3E

REBE—NENAENS, MNERATEMRER. ENRENSZERS CPU RIZAERW, EEITRES
MERRE T I EFVRST, BINAENSFLEETHRIGEE. ANEIRSHER, eFfz85E
filo

FEBRST, BIRENSIRER, NEffR. 2ERER, A RENSEHENL

£/ 12C IR ERRIERAT, BEff 2¢ REBREFZEEER B, TREERT, BIRATIEERES.
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MREBINWERSEDL, BRREE. TANENNAEUTSHRIRENTREERGRANARTBNEN

s

3.6.4 ek BE F xR

B ZMKIRA AT MRS IREE S RS 1% &

ELERENES

BATENE (MZRREME)
KIEFETEE (MENHTRRERE)
[RETEET e

{RThFE(E RS AN (LPM)

MREES | (PP1 X PP2)

FAK M IRER R A 28

Y CPU TERINFERE T REMBES AT, MXNREBITESIKIRE, NRFHRMER, WL/ S,
REFENGITRE, NAREAIREREERE LORAIREER, h@dmES AN "1" SIREHRE N RERS, &
B BB

Datasheet

28 Rev. 1.2
2023-11-09



SP490-01-11 o~ .
Datasheet Infl neon

3 Functional Description

3.6.5 CPU MAEE MR E =4+

®23 PREE /TR E F

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

Interval Timer Inte_rv?jl timer (post-counter dedicated to CPU Wake-Up) | Power Down / Stand-By / Idle
expire

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 bufferis 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.

BRIAKBTANBIIRE R 2SR B A PIREMRS,, PRESHET RIMHRERFERK. SEREMSEGRERES,

L REES RS,

3.6.6 iR
ZiSEEELEAINTIEE, 8F

v BITEMNS (4 DETR)

v BUENIRAEELE QMR R)

v BY

v REIEFITEEE

+  TEE RAM. 1R RAM FIFFBEZEF SFR.
tesh, JEIRERE R

v IXE (4%12) FIERFPRNEBKX

v FREEEXTHRRE FW Fl HW ThEERIME

v FEAMBRINFERS, HERMFERSERNMERR
v EFFERIFERS TIREH R SRR

3.6.7 FKEERZS

ZKEEE—IRIFENDS, AIEET. ENSETURS TIE. ErYZErHET Fw ERIEL
Lib_Calib_Sample_Timer #1TECE. HWIERFBILERE, ERSHRE—NTREMTS, HiE—
MREEM. EFRENRFNEILRG, ENFEHNENBE. RAFEREIHMP-RCEH (90 kHz) 2
Heteh, TEATF P ENSEFEMFEANTIIRE.
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3.6.8 5] PR RE By 28

ZREE— M URENRFEERENSE (1T) , EEURREARIE. EE—1 9 UKVAEITRSEN—
MR UKNEEITHBAN, sEITHSENVNTE LP-RCIZM (2.2kHz) o AIEITHBIRRIETT, HNRE
TR ER S T REEREA, HASEIHIRE — MRS, ZREEINEETE EB R TR Rk

Datasheet 30 Rev.1.2
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3 Functional Description

3.6.9 {EIhaE sz

RATEKEMES, ZISRRETIERINFELIE (LPM) IhEE, AFTEHTRIEERES, UWEERARITNA
RIBNER TRENGEEEND. IREMEERGE. RIGER S EREMTRERHTIR. MNRES
BRTFHENNTREREIENN ERE, Mer-5iREmREE,

5B1TRERE, LPM SBEERHITEMABZEKRENRCE ADC HEHE MaNER THITIE, XERN

LPM (XA A IRERTR. Ht, NAERARBIEIAR LPMNELER.

E 5 #—FiHBAT LPM B91T9:

1. X=MYEEENEE)EREREMIZE, Alt, TIMT =10 KM LPM EEITEES, 25BETF
£, BREMMNERENE, NRED LPM BEITHESNTMNEBEIZE NS, NWHERN LPM MR
£, LPM EEIH#123HEIPRERT 2RI B 1T 823118, Ak, LPM MEFEPRER2ZERE P,

2. HEA—RIREVETE]EIFRLEREY, MRBIIRE (LPMx_PEND) F#I&E, &=/~ LPMIERFE. W
RiGHELTF =B RE, MILER "E17 "KES. Fd, EZMNEESEHRNEZENERT, =B
—NMESAERER, REAFPARENIRE (k) #1TNE, MAREITHNAERRE,
EFMBEEHMISEIRET, LPMx_PEND IREWIKE, BiEEREFA=EL, BASHITIE,

3. NELRE, ABKNELRSENNREFTHR, REBIHE, WRIGE LPM IREEIRE
(LPMx_FLAG) H4 i EMEEE, MARKBIREMEHITHNERASERIT,

4.  LPMx_FLAG RN FRIEFIEARH MIBE= 4 7 MEE, TSI EN R ERR.

HITMHENNER, FW $ERR LPMx_PEND 15&. WREHITIBENEZRIREMREE, WASBERFRST
yBPREY LPMx_PEND f1&. EXMER T, NMAER SW Bl LUEENFH A FUERR LPMx_PEND ARE.

6. HMMEEEG WREKFKR WMLEEST LPMNE, FI0H LFEZKSEHERENSMENES, R,
XMREE RS HETIEERITH LPM £33, MEEFIESTH. (LPM ESSELINERE. BERS
EHEFITILR, UNREBHEERIEE LPMX_FLAG) .

7.  EAR, EMERKESES LPM HEXIETT.

Part of ) f Part of

LP-RC Clock Generators Firmware
2.2kHz
~ / Exit LPM
N — (goto Run State)
Part of

P raw

Wake-Up Controller Event > 1 acquisition 1
Detector " \ J r A
J - Thresholds o Set
E—— exceeded? ¥ LPMP_FLAG K
[ 1 ( A raw \ J
Post-Counter Set L
¥
™ Pressure (10bity [ | LPMP_PEND " Task Scheduler acquisition ——— M on )
. J . J
) L R — ""°'< exceeded? >_V" LPMA_FLAG ]
Pre-Counter L Post-Counter |, Set — v L 1 ) ’
9 bit Acceleration (10 bit) ['| LPMA_PEND 1 acquisition -
L J U ), —_— - Thresholds ! Set
§ Y ( ) ) exceeded? ¥ LPMT_FLAG |
s PostCounter | | Set no—  ExitLPM - .
Temperature (10 bit) [ | LPMT_PEND 1 ) (goto PD) J
4 )\ ) |
e ¥
Post-Counter
Interval Timer (12 bit)
J
5 N =
B s LPM B4R
Datasheet 31 Rev.1.2
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3.7 BRAE

AR AFESEEN 19kByte, 278 MIERBX, T B 6FiR. MEMULFIEMAL, NEFESN=MEERKX:
1. 5|8EBKX (BS): 1kByte E 7 kByte

(Z1) BAPEERBKX (UCS): 0 E 6 1kByte FIBKX

BAFRAEEKX: 12 kByte & 18 kByte

BAFERSBI=1BXE, RBEUT=RHIZHER:

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 sectorlockbyte |~ o
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 6 1k8 Variable user Variable user Variable user
O;:OOOISO? code sector  boot sector config sector(s)
ys. sector 1kB
0Ox10001400
Phys. sector 4 1kB
0x10001000
Phys. sector 3 1kB
0x10000C00 N A R v
Phys. sector 2 ______________:IZI_(_I_;_____: ________ Fixed boot sector
Ox10000800 flash config. line | ﬁ _____
Ele BPiAE

MRAPANEFNNFEETATAHER, WERE 7FRBAGAEE,

Datasheet 32 Rev.1.2
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0Ox100053FF[ codesector lockbyte |~ — ¢
15kB Logical code
sector
0x10001800 UCSTok e o
oc e
0x100017FF 1kB Logical UCS
0x10001400 —
Ox100013FF
3kB Logical boot
sector
OXIOOOOEOO flash config. line N
= 7 BPRAFERINEE
Datasheet 33 Rev.1.2
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3.7.1

IRE R

RERARIP P (BIAPRBREREMAF SR E. BdENFRETHRERMFTUIREN

A=

0x6969 BILUEEZINEE, RBEBIREERN S TLIERAFRNEABEERZMEE, RERIPEEMEEN.
REIT AW TR,
+24 RERP
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 LB o
config sector(s) no no all together | yes depending individually
Debug Mode Boot sector yes yes yes
Debug Mode Code sector User no debug mode available LB individuall
config sector(s) Y& | depending | Individually
Normal Mode Boot sector yes no no yes no no
Normal Mode Code sector LB LB
Y& | depending yes YeS | depending yes
Normal Mode User config sector(s) yes depelr_r?ding individually | yes depelz_r?ding individually

LBiEZEAF BRI EF o

= e -

3.7.2 BEF T
BIISERN, SMNEERPREESMETEINTTRTREREE, UHLEEHIEAZBER, SIENBEREST

ENERER. BIABENBXRE, £ XSS IsMRERBERAEDN, RER

MREE S B A 24 3
3.8 Mg
3.8.1 BFE 1/0

=~

EFT

&, RBEFEIREEMK

ZEUBEAAEEEREA 1/0 51, £3U8E A PPO E PP3, MAMELET SFR X&) 1/0 5T TERE:

o lad (R
v AN (E3)

o N (FAER_LhIFEFESS)
o AN (FAEEThIFEFESS)
HIHTE POR ZIFLUERENBEEY, FE 1/0 IIRGARE NS LRIBEIN. 1/0 BEETEFEIRERS TR

A%,

PP1 8y PP2 I RIECE JUMRERINRE, IAEMINEBIRER IR, SIHIMRERINReE S UMBIMEM/EEER, EdN

REHFER.

PPO 1 PP1 5 12C #2[ORY SCL/SDAHE, PP2f1 PP3 5 SWD EOHE, X PPS|HIMNEMEEZINEE, 55
%58 2 EFHYS| IR RA.

Datasheet
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3 Functional Description

3.8.2 BiTEAO

ZR4EAEFHAA ERFRSED, SYBTHENEE. SMEOERFRSIH, — BT RTH, —INF
F R 1THIE

Bk, EES—IEEBEHEI/M 2CED, dETEESSHTRERESIR. PORBKE, TEIAE
MHERXTER, LUSBCREMBENNSS, EEEERT, 2c EOKANRE, TRENENIEE,
IEEEIMNEMIGE, FIaNshEREme,

FMEOZATREENIRE SWD 0, RIABER TEPOREREREA, SwDZEOAR TR IEPI gEH
114w, EIk, BME 2C SIMIENATRATEMEN, WaIbOHg&EEITHRIZMIFIR.

3.8.3 [EEVETTDN

PPO B PP3 AIECE N R ImtRIMMN. RIS S EERAEISEMBI ADC, BT HEIMESHITRIF. FXWES
B TIEINRATUE K. B X EMNIAE, ESEASHRED.

Datasheet 35 Rev.1.2
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3 Functional Description

3.9 RAM f1F 17238

3.9.1 =& RAM

REBELEIT 256 FTHARE RAM (Saved RAM) o HA 192 FRHEMENAREFAEER, EfkARE 64 1F
Tio

3.9.2 5 5<% RAM

REBES 1kbyte HKME RAM, HAPE M ERB&EZ[EM 512 F T,

3.9.3 SR IIEETFEE

SP49 KRR S RINBES 1F28 (SFR) 1THl, B HRAZEFINES SFRHITH ., M3 SFRETHNARZF
B3ihiRl. 3£ SP49 B FM. MEB SFRIXNHEHENR. BIIZEIRF, F2BNBREFRES N

3.10 {EEsmiz 2%

RSTHE RSS2 — NI AU BB ERER, AITERRIKEBRIMNOFRA IR &R TiBiT. CAETERSAE QN (COM)
5 ASK JHHIIRSCIEIL (DRM) B MAT AR INEERASIRER /186, ENRT R ERS FHINRES
HIEAS (B4R 0" 4RAB A ASK BB ASK IRAEEHR, B8 1" 4D ASK 1R E ASK BUEEHE) REDEUE,
EAERT, ESTEIRESTE POR B2, MEINANEERNESE., —EESRMTEKRSE, TISesLT
ARG, TERIGMEIETT, RN,

(RSN SeIER S B SR RRY, RRECTRMEELSE., METRE T, SRS E4TAME
(TRIRIER RN, TRENSTHRR

3.10.1 Iz 2E S =S HE

AT TR, RIUZWER IR A B BN ST HIETT,

v TERREEEIN, RAURWESRIEE TR, HeetMMEMEIE (CDM) SHRSIRC (DRM) .

o FREMXFIRE & FW K%K (Lib_Calib_LF_OnOff_Timer) #1THEZE,

v KURBSE)FNIEEASB) R EH TOL: orr v TOL: on s # TOL: on 1 FETE

v EEEMEZENEREMAVIEENE, BMEIZKRERIERE (W towserune) A EIETEFMERIZER 8]
A, MEHEHEEIER,

3.10.2 {EIREF R MIET (CDM)

COM BEMBE= MR, LLIFRESREME:

1. [ESIRIE: ARERAER. YNBSS TIETNTRENETHN, EMSER.

2. (ESEENE: ARENTIETR. YRNESEHSISEME to B, EREA I,

3. ESHE: FENTER. YHANESHSERIEEETE foom foroaliT, EAEM.

AEAT B AR B A NER. —BFABRIRESREIRE, MUERERaitE—TRES
TS, MBRER, BUHSEEEMEMRIERSIRER TS FIEITRE

Datasheet 36 Rev.1.2
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ton_settling teo

e
Pl

Actual ON-/
OFF-time

Effective ON-/

S I

OFF-time
Wake-Up flag (*) (*)Flag is set OR CD counter is incremented
Figure not to scale
B s U AT IR 0 S LN T 1 YRR T P

3.10.3 R M ¥ 28

FT MBI S LK AR, TFIRE T —MHES, % EFE COMARENIERT, S N EE
B —R. RIS MEIERG, IRSRRSTEXT, EERSNEERE, MRS TREN
R, (ST SS R E— M RER / ME B, TERBNRAKEN 640 tNRELAESENENEERT
BIEGE, MRS ES,

3.10.4 {EIBHEZEYIE T (DRM)

12 DRM £, ST URSRA1T T :

1. ENEERERT, SAFRMMEKEEN, SHAERnax, BKRS BB GSHIRE, 9
IRISAEIHET KT, HHAERRaTRE,

2. EHNEREAE, BRERFGEEEAGS, SHERNEASER, YiBkel T &5 ER,
— BRSERRIDITE, BEREOMAERK, MBELEZERENTESER, BRRATERR4E
T 1020 ER WA BRI EXH, BIEEaE 4 SH R BALHITHIZ,

3. ESENRNTE, BRSSREFRRS, EERXER, RKRIEARNIE, BT SHiSm0E

MM EIIR X SR,
4. BEWEDHNEMINONEIRSRI. RERN, AJERENEEEIEF TR UNSYSIEEMNIRES
rtrEo

3.105  {RSAEEHR

2% T RIS IE IR R IO R B2 B RV TETR (AT BB 4 «

1. FISiE. Ee—HSYHMFREN"0", &R/IMKER tsermuncrr IEE. BISBFIZWESEEBRIREHRE
IAEBER, HIEMRKENBEUNESREE.

2. [EDPRI. eEERSSEREINEEERERT,

3. MEEEREN., TEERESIER. ©EILIH 8 I 16 N EMET RIS LA L.
HETTHESHHTIHRIDEIET T, TERMEERT,

Datasheet 37 Rev.1.2
2023-11-09



SP490-01-11 o~ .
Datasheet Infl neon

3 Functional Description

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

NENE - D e .

9 {EImER R
9 YRR X ZRAESM 125kHz ko

3.10.6 IR AR AR T

ZIRFREOFHEMEFRIDMERIER, HFEUTIER, VARG T 25X EMERHTEE

o BR/ZRER

o BRXKERST 161U

o ERRE

MNR MR ERIRN IR, MERICMEEwHBND, EaIReiSEmIhie e BES R GRS EUE
F¥,

WL ARRY, S MEREE— MR EHINS. RRWENBABRER, S1MFHinEEReehl & RER/ e,
M EEAR T W HR B B AR IS FR IR R S - IR B IR ER /M S,

3.10.7 HURREIS M 1E6E

FRPDMERIRIUS, 1RSSR, BRSNS, MRCNESYEFENITN, RS
KRE—NEREHITE. BWSEEREEENEEFTEEE— 8 FH RN E T, AIXHEIL
|HITECE, FEHESANARF THREEPXIEEMENKRESZMHITS. ZUBFTANARHEE,

EE/ e e, MARERFAERLURREE PXHMEMAEERME, FHiREEKE.
NTFERFPHREEARKBNESMIE, HE—TRERMNS, NRANNF TUEERFRZAREKEE
&=, BIEMERIgE.

3.10.8  EURSAEIEAL
SIS BRI SRR T, INRMESTR SEF AR, NEHBPHIBREFRX, HEBITE
LFDRXINFO.TOMo

I FiZW BN RIS, AP NATEFE e {ERALLYE LFDRXINFO.LFBP. .LFDATA. .LFOV #1.DECERR, ZE-EbiF
RIZRRA TN RIEFF RSN IE, FINEXFE R T AeEEREIRE X,

3.10.9 YRS

EIRIEN T, $ZULES7E DRM F CDM Z B M ON ABLJHE S ON 48,

R R LR ETE B iR M E — 1 S @ A HER M HE.

NRERSIZWEIFETTE, EMARUENIRER TIET,. EXMERT, ViREMREEZBNEIZERE.

Datasheet 38 Rev.1.2
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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

ZIREF AR IEREUT—MARISZR:

ASK

OOK

FSK

GFSK

ZISEAFEESM 2 BT IARIS SR, M5tz iEl i) epEiRF. £ ASK/OOK F FSK/GFSK Z 8]t
Y, ASK/OOK H RSN S FSK/GFSK UMARMERE], &k ZIFA.

3.11.3 S 47 Rk e 28 A1 ol 8] BY e

SYSRER IR S LA T B AL TR M. EXERORERZE, RELTRIIRS. REE AT XL E
EIlEha N

TX TX X
| Stand-By Stand-By Stand-By -
Frame n-2 Frame n-1 Frame n
B 10 S5 S Bk b 25 F0 ol 18] BY 7

3.11.4 5 57 holl
ERANA, SRS T 256 LHISHEMEH, BREFES MBS A 15K, BREETRIENLT
FEFITYRIG .
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1 0 1 0 0 1 1 0 Data bits
Tehip tehio Encoder output

Manchester

Inverted Manchester

||
.

Differential Manchester

7oh

ERERSEEN
§ _|_ . _|_|_|_ I : Biphase-0
E _!_ 1 i | | Biphase-1

NRZ { no encoding)

E

0

‘1‘0 0‘1‘1‘0‘ Data bits
te

o Encoder output

‘ » ‘ | Chip Mode

11 S S0 B9 P REZRED 75 38

BRTY SRRV ZS, PR RMEIE S ROREDSEHBIMEMIBUERR TR B, HEFRETH
BREN—F (FRAFERN—F) , B to= 2teipo

E AR R, RRETEREX,

3.11.4.1 SOM ] EOM

SRR e IFRAKEDHI7 255 (INE S (SoM) FMEELER (Eom) I

SOM EE MM IR F i —R. F—TMERBERUEMEEG, KEREMIER, EOMES ML
REEE—X, CRERE—TEXRHMILE, KEEMER,

XF SOM I EOM, AIRASHEMEHMERERRID AR, RDAIRIL FAERBARDHITIE.,

SOM. BEH M EOM BT AERFIGLRMEE, F£—TMMAREERE.,

FAF{&% som 1 EoM #RIURVIAHIZEEY (BI ASK BL FSK) SHEMHAAER

3.11.5 St LE

UTHIRESBUEE#H TR IRE ML BN LE

»  PLLKRBIE

v BAIRZHSBARERFL

¢ EE,‘;‘@EEE{E\E?VTX_MON (Eﬁi)

7 ERERI—MERT, PARIEESIIEIRF, AEIEEREZINABEFRBRITRES. TERSHER
R iR LR A,

3.11.6 SHMEBEEESMMS

ESHRMET T, QST ERIAREHEE, HISESMIBEREH TR, MEEFETE— N HE
Vi, MISIGBELEITE, ERmIIEEE, TENBARDIRINZITE, MREEMHEERTE= N
{8 Vix von » STERINRMASIGTIEN A, LUBRISEESE, ENVo o ST REBEBIE Vor ro

B ERSNEEREE, 18V > Vioon> Vo s X RIS THA M, ZEIAETHEE D AER S B,
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4 Application Circuit

4

7 AR BB B

SP49 BURIIBTESMER FEER T & T RIMERIFRBIF A THER

HAFERETSETNENE, RREMBHOIRIENAERMFMEEIRA NG (FlUlRE. RE&F) #
1TEE, SMEREBERRVIAEEREIRENE 135,

|
3V Lithium + cs
— |
battery | |
- co
1 Loop antenna
1 14 1
c11 | pposscL VDDBAT
2 13 L2
c12 | pp1/5DA VDDPA c3
3 12
c13 |———pp2 PAOUT —fWY\—»—{ ’—
4 11 L1 13
H GNDD GNDA H —_—a — o
5 10
c14 |—F——pp3 VDDREG
6 9
I XIN LF 6 -
7 8
. 1Q XOuT LFN
SP49 .
C4—— ——C5
Rl —— C10 L4
—— —
12 [ F EB.B&
#+25 I A BB R T 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
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.
C10 15 nF Value depends on L4
(RBETR......)

41 Rev. 1.2
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4 Application Circuit

+&25 (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

Datasheet
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5 Self Diagnosis Checks

5 Bl E

ZIREEM T IFZFIRAF LB 128TN8E.

1. INEEITHTEAE (FHBBRDKE)

2. BEERKREATMEL MEMS TR MBF A ZENEL,

3. (ESRERE., EXE, RIMSSREM ADCEIHINNIXEEMRE LML REFESHITNIH.
4. RCIRHEBIEE, 3§ 2.2kHz. 90 kHz I 12 MHz I 5 R AET S 1TEL IR, PREKEIIRE 4 ZER ¥R
W17, NAEFASRERXERE,
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6 Package Information

6 HERFS

IR )Y PG-DSOSP-14-84, BE N TPMS MAHF AR, FEFHERSTIHEENIRIEZRG. EEIHE
JIMSL1, IRIERLEATS JEDEC-J-STD-020D, I&{EREN 250°C,

6.1 HEHE

1.55:0.05

r ®1.701 |

3.bs01

™~
/ \GAUGE PLANE

0.78+0.15

(14x)

0.3:0.05(14x)

18

i
PIN 1 MARKING ﬂﬁ i q
(INRHRHRE

=] 13

Datasheet 44 Rev.1.2
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6 Package Information

6.2 FHEMRIC
SRR AN F ERLARL
v 11K

o S{UHHEANES, 2RUGHk, AER 2 UMFEMMLEM 2 (UNFERAKB, Hb vy BEFFH
A2 2000, ww 2 BB 28R,

o S mIRER, HAxBURT @R,
+ 5| 1452

AR

AN

LT

I

XXXXXXXXXXX

DATE CODE
® SP49x eyww
.\ \ w
P
H H H PRODUCT IDENTIFIER

PIN 1 MARKING

14 FEMRIZ
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7 Device Identification

7 AFRIR

REE—TBEFARN4FTFYS, WFEFISHERIRRAIESREERFR. HEE, HIEFTEREE
BEFFISE= M,

By ONRYE P AT 33 A AU fE SR TR RESERAIR 5 P ma Al RIS A,
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8 Revision History

8 BiTieR
+R26 BiT1ER
Document Date of Description of changes
version release
1.0 2021-12-08 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
+ Table "LF Receiver":
- Symbol for "LF Carrier Detect Level 2, LT & HT" changed
from SpeT_com_2_HT&LT tO SpET_CDM_2_LT&HT
- Symbolfor "LF Data Reception No Detect Level 0, LT & HT" added
- Symbolfor "LF Data Reception Detect Level 0, LT & HT" added
*  Section "Package Information™:
- Package name updated
- Figure "Package outline" updated
1.2 2023-11-09 ¢+ Section "Pressure Sensor": Removed parameter "Pressure crosssensitivity to
zacceleration"
Datasheet 47 Rev.1.2
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