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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

Corner Pins to 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 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, =y, 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

TEEREENX T RERMEBITHIMRERM. A SUEPHREIEESHRARIUATEM IR, X
LM ISR IF AR E T IR,

+®2 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 | TgasH -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

(RBLTH......)
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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 Y

1.3.1

E/& =B

EENENDNEIREBERNIRE (BF) , AETEXVEN 4+ MNREENTHE, BITECEMENR

R ZHMEERSBEDNERES TIEE,

w3 EHE =B
Parameter Symbol Values Unit Note or condition

Min. Typ. Max.
Pressure Range PRANGE 100 1600 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 0.7 kPa/LSB | Refers to ADC raw readings
resolution
Measurement Error | perror 100-1100,71 | -19 +19 kPa Tor=0°C to +60°C
100-1100kPa Templ
Measurement Error | perror 100-1100,72 | -25 +25 kPa Tor=+60°C to +100°C
100-1100kPa Temp2
Measurement Error | perror 100-1100,73 | -30 +30 kPa Top=+100°C to +125°C
100-1100kPa Temp3
Measurement Error | perror 100-1100,74 |25 +25 kPa Tor=-20°C to 0°C
100-1100kPa Temp4
Measurement Error | perror 100-1100,75 | -30 +30 kPa Top=-40°C to -20°C
100-1100kPa Temp5
Measurement Error | pgrror1100-1400, |25 +25 kPa Tor=0°C to +60°C
1100-1400kPa Templ |11
Measurement Error | perror1100-1400, | -30 +30 kPa Top=+60°C to +100°C

1100-1400kPa Temp2

T2

(REETR......)
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R3 (&) ENfERREE

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

Measurement Error | pgrror1100-1400, |35 +35 kPa Top=+100°C to +125°C

1100-1400kPa Temp3 |13

Measurement Error | perror1100-1400, | -30 +30 kPa Top=-20°Cto 0°C
1100-1400kPa Temp4 |14

Measurement Error | perror1100-1400, |35 +35 kPa Top=-40°C to -20°C
1100-1400kPa Temp5 |15

Measurement Error | perror 1400-1600, | -35 +35 kPa Top=0°C to +125°C
1400-1600kPa Templ |11

Measurement Error | perror 1400-1600, | 40 +40 kPa Top=-40°C to 0°C
1400-1600kPa Temp2 |1,

1.3.2 z HINEE RS
BINEEIRENISEERTIRE (RFE) . EMNETFEXNEN 16 MNEBRENTIYE. S2INREIREMN
ENBERENGR, EraiB NMERSmifEEREENBEMREE L. BEXEMRERENEZER,
&% SP49 BB Fft.

BAR, RENEEREMEFMNEENEZEE (Jan| <400g BAKETE, 400g<|an | <600g B AEE
12) , BiEBIE SP4 BFRFM.

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 Ogrr 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 Ggrr_TOT 100.LT | -5:0 +5.0 g law_z| = 20g to 100g,
Error, 100g, LT Tor=-40°C to 90°C
Total Acceleration | aggg 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 |aw_z] = 100g to 200g,
Error,200g, LT Tor=-40°C to 90°C
(RBELTH......)
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R4 () z HMINEEL RSB
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Total Acceleration aERR_TOT_ZOO_HT -11.0 +11.0 g |OIN72| = 100g to 200g,

Error,200g, HT Top=90°C to 125°C

Total Accelel‘ation aERR_TOT_400_LT -19.0 +19.0 g |G|N_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 Top=-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 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| <= 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-Accelerometer x- | az cross x 5 9 %

Axis Cross Sensitivity

z-Accelerometery- | az cross v 11 %

Axis Cross Sensitivity

1.3.3

z HINEE FIR 8K 2%

YNRAEA Lib_Meas_Acc_FIR ERIBURBNRIAINEREE, NWIATHEERT 2 MIlEE L %2R,
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rs z ShINEREE FIR JEIR 28
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Accelerometer Signal | Attacc 25k, 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  |Att p wr 30 dB fsignai= 2500HZ
Pass Attenuation at
HF
Accelerometer Low |Attip ¢ 15 dB fsignai< 500Hz.
Pass Attenuation at Valid only if WBC is activated.
LF
1.3.4 mEERKRE
&6 mEERR
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
1.3.5 e % 2s
)7 Bt e /R 28
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

(REAKTR......)
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)7 () =BithfeRkas

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

Voltage Measurement | Vgat grr -3 3 % Voo = Vuvr_ato Vop max

Total Error

Voltage Sensor Vres 13 mV Refers to ADC raw readings

Physical Resolution

1.3.6 B Sl

TARIRTS Voo as BB ETAECEN BRESCE T & AT X,

R8s B ]

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 | Teoip ¢ -40 -37 -34 °C

Entry COLD

Thermal Shutdown | Teoip reL -38.5 -35 -30 °C

Release COLD

> =n

1.3.7 B 1/0 5|

=R ERACF 1/0 51

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

Input High Voltage | Vi 0.8Voo Vv 1)

Input Low Voltage Vie 0.2Vop |V 1)

Output High Voltage |Von Voo-0.3 Vv load= 1IMA

Output Low Voltage |VoL 0.3 Vv load= -1MA

PPO/PP1/PP3 Pin Cin 10 pF

Input Capacitance

PP2 Pin Input Cin_pp2 20 pF

Capacitance

PPO, PP1, PP3 N_PPo_1_3 -1 1 HA PPO, PP1, PP3 configured as

Leakage Current input

(RBELTR......)
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&9 () EABCF1/0 5IH)
Parameter Symbol Values Unit Note or condition
Min Typ. Max.

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 MA Tor=90°C to 125°C; PP2

HT configured as input

Resistance of low- Risps 5 Ohm Top =-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 |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 Pull Up RPULLUP 59 8.4 11 kQ

Resistors at PPO and
PP1

1)  WRENADFERIF /05, MEMNEREMAVn-0.05VEES, Ik
7 1/0 S FHERES, ASREELTEERE, IFE ERREEE BT,

2)  SFF12Cc#21E, PPOECEJY SCL, PP1EZE /I SDA.

3) RIBRAAZHNEBREEERENRRE, o

=)
BEmm

4)  MRIGAARIE LHIELE, 7E 400 kbit/s BET, E—5|IHNRABEEBEN 32pF
5)  BNEGEFASMEB EHIEEPASS, 7E 1000 kbit/s IET, E—5IHIRVRAHIEES 80 pF

{REVERF R EFE. HMNREBERANN 0.05V, AR

BIME LI, ROTEAEE RIEME RN EHE,

1.3.8

(- EIPETDN

MU RIS A F 2% PPo 5% PP3 5| IRV S SRR B K

& 10 2L DN
Parameter Symbol Values Unit Note or condition

Min. Typ. Max.
Analog Voltage Range | VanaLoc_IN 0 14 Vv
Low Voltage VERROR_LOW -1.5 +1.5 mV Vanatoc_in =0 to 37.5 mV; 95%
Measurement Error of all measurements
Voltage Measurement | Vegror -4 +4 % VanaLog_in=37.5mV

Error

to 1.4V ; 95% of all
measurements

Datasheet
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+ 10 () =N

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

Voltage Measurement | VanaLoc_Rres 0.4 1 mV/LSB

Resolution

1.3.9 BEKIEM L8

&®11 AEKEM LS

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 Vrur.

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.

1.3.10 W pe2

R12 IR7F
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Flash Retention Time |tgrer FLASH 10 years Defect rate < 1ppm over
lifetime, Nurite 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 13 Rev. 1.00
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BRI EE A
PR B E T 3.0V BBIREBE

1.3.11

+&13 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 operation is lrsp_avg= lpwo+ (Irsp -
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'
lpwp) *2.9/16/Interval_Mul_16ms

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

IDLE, LT

Supply currentin lbLE_RT 370 460 HA Top=25°C, Vpp=3.0V

IDLE, RT

Supply currentin IIDLE_HT 450 600 MA 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, 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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+13 () BIFBR
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

LF-receiver supply Il com_LT 2.8 4 MA Top=-40°C, Vop = 3.0V; 100%

currentin CDM receiver duty cycle

(digital filter off), LT

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

currentin CDM receiver duty cycle

(digital filter off), RT

LF-receiver supply ILF_com_HT 7.7 30 HA Top =+125°C, Vop = 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 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, Vpp = 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 = 315MHz, fx= 434MHz

RF transmission

CWor FSK

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

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

write access

Current consumption | /y 62 WA Tor=125°C, Vpp=1.6V;

during undervoltage Device in reset.

1) EANBEEATSEHMERZE, BTRESAXEHRE, Bl<<ips, A

TR FEEtBYIERKH, AJREFEMEAJLE nF BY Cuooeato

ab A
BE=

FEAERE smA BILEEFRRK A, SNREIMFXLE
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1312 {R5TERESRTIFEE

K14 {ESmiEW s TESEE

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

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

LF Data Rate DR\¢ 3.8 42 kbit/s

LF Data Rate TOLf pr -3 +3 %

Tolerance

LF Freq uency fD|SCR_RANGE 3 MHz
Detector Range

LF Data Duty Cycle DCi¢ 45 50 55 %

1.3.13  {ERAmEUREE

+R15 {EEsmiz I %

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

LF Input Differential CLF_DIFF 2.5 3.9 10 pF fLF: 125kHz

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_HlGH 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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+®15 (48) {Esmizdas
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
LF Carrier No Detect SNODET_CDM_Z_RT 0.6 mVpp Top= 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 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 SDET cDM 2 2.5 mVpp Top=-20°C to +90°C
Detect 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 SNODET_DRM_O_LT& 0.3 mVpp TOP: '40°C to '200(: 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 +50°C
Detect Level 0, RT
LF Data Reception SDET DRM_0 2.5 mVpp Tor=-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.¢ 75 dB Defined at LF differential input
Range pins.
1.3.14 SR G188

SRR SRR FMARTE 50 Q BRFE R, PAOUT 3|BIF 50 Q =2 2 (818 1E HAYITEE LR,

16 SR 5983
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
RF Low TX Frequency| fx_315 314 315 316 MHz
RF High TX frx_a33 433 43392 |435 MHz
Frequency
(RBLTH......)
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K16 (%) SYSmAgt8%
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

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 PRresoo. RT 4 5 6 dBm Vop=2.5V10 3.6V, Top=+25t0

at 50 Ohm, RT +60 °C

RF Output Power at PrFs00 3 I dBm Top=-40t0 0 °C, Voo = Vrx_muinto

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

TX ASK Modulation MDTX_ASK 90 100 % Definition: MDrx_ask= (VHigh'

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 CrpF_Tx -10 10 ppm Crystal tolerance not

Drift included. Valif for frxand
fdev_FSK-

Occu pled bandwidth OBW_K 180 kHz foev_rsk = 90 kHz p-p, DR =

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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K16 (%) SYSmAgt8%
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) ATEMESHMEHINR, FRREUTRM: VDDPANRERZE, B2 16 MHIKBASER, HEMEHMIRLITASE

B SEMEAR

BT HIX S STE R

1.3.15 ea & HR57 2%
®17 miEiR% 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
Cl’ystal Oscillator IXTAL_DR|VE 1.5 mA
Drive Current
1.3.16 RC {x57 2%
& 18 RC #R5% 28
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 Tpb_LPRC -0.075 +0.075 %/K
Drift
MP-RC Total TOLypre_TOT -5 +5 % Nominal frequency is 90 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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+18 () RCiRZE

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

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

Drift

1.3.17 B %

=19 Bt Rr
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

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 fasT 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) ERMWREENSEE, RERERBRERSAED 10°C, WAZEH.

Datasheet 20 Rev. 1.00

2024-04-10



SP49T-05-12
Datasheet

infineon

1 Specification

1.3.18 Pin S F G BE 75 B8

+&20 TR S HIRER 75 58
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Wa ke—up cha rge, RT QWAKEUP_RT 0.62 0.8 puC Top=+25°C, Vop=3.0V; From
wake-up eventin 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 QRESUME_S_RT 0.13 pcC Top=+25°C, Vpp=3.0V; From

Stand-By charge, resume event in Stand-By to

RT application code execution
start.

Resume from QRESUME_S 0.16 pcC Top=+125°C, Vpp = 3.0V; From

Stand-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 ucC Top=+125°C, Vpp =3.0V; From

LPM postcounter elapsed until
LPM measurement start.

Datasheet
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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 ThekieR

3.1 TR

BR T HITR AIEFAEBRES TRV, SP4o RRERATHRMBENEM TR, FERIBTEAHN
E£resk, MAERIBTRAREH A,

*22 TR
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 I2C command
Master configuration data and device locking. Additional I1>C
commands available for diagnosis purposes, e.g. reading sensor
measurement values.
Debug mode |SWDinterface |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.

RASMERE, KESFHERERERE, EBEAHREERIVE PPo/PP1 RARVKFRE 12C ap$iktE, BiEINEE
PP2/PP3 AR EIFTIH N, WIREBEREEHMNERZFEER, EEEMENEBN GUEERER B, %
AR AR TVIEFRET(E] (MST), SIS tuso

ELBEMME, BIErNEERAS | EiEN—ENBRERY, AIZHMST, MNRZEA MST, gFEERE
BESRILEBIUEERXEE,. EXMERT, BEREFNEHER, BREEHFNEEER

A MST WEBERFARE, IUREBFREETF. BFER MST BI5|HIZRIER, BILZE PPO. PP1.
PP2 % PP3, WNREHEEIFSIMI, N MST /AL FECERS. HNNEEEEUTRRRENSE—1T.

3.2 ERE

23 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 event Used if software needs to wait a short time
and immediate (tres_pLe) code continuation. 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 intervals where the device is waiting for a

powered, mainly the Interval Timer and optionally | hardware Wake-Up event.
the LF Receiver and Low Power Monitoring (LPM).

(RBETR......)
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+23 (&) &&ERE

Device State Description

Main purpose

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.

KSR

E 2 BT EBITIEEN T AR RS EM, REHPOKRESE
ZIE# T, BITRESUIINISERSHNBERRBIEHIHEN,
ET_]-%%—F%_]&*U‘/D.\*D LF 7“/]?:&\0

3.2.1

i-)lk%at\ ’ .jj)lklu\ig*ﬁx S FJE?‘_J:_’T‘IWQI._,\

&1
EREETRSHEHSHRMEL, HIINE

System
Reset

y

Thermal

Shutdown 12C Handler

Run State

P

ﬁke—Up
Wake-U

Power Down

Resume

e
AN

Resume

N\

Stand-By

| }_| Legend:
Device state Process
2 REFEHE

MEEMHAME cPu LT, HEFHAN

K

R E = RIS RS AT

3.2.2

AT BRELEE TERECEZ/MIREXIEETH, ZIRERET

Datasheet
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3 Functional Description

MR E EFHEIE XAIRBE Triore, R RTEXBNREIE Towe, MATHNFKET, KB
TEHNABERAEES, TZEM#HEAN.

RE-HLTRAXERS, BERMREREMSERERTIECE, BUREEEIMERN LMRBIE Toow e BT
PRI E Tror_rero

SPKETRERREY, REEMEANBITRS, HRE—INLTRINS, BNAEFREREME .
HENRBAKNREZ BB —MIERHE, RWE 3.

Device in
Thermal SD T
Triggered User

by HW requested
Device l
active THoT_ReL THDT_E 125°C 150°C

| | | I
Device in
Thermal SD T
User Triggered
requested by HW

Device | l
active -55°C -40°C TCOLD_E TEOLD_F{EL

| l | I

Es3 A S =

3.3 EE

SP49 Af ABER = MEHISMIMEHIAE S, TIIEXT TPMS LAHEITT k. ISR, 1=HIERE
ERERITHIZE. RAIEHIZSFIAZ,

IRERITHIZRIAA A T BRARES, HEREBRETEHIEE, XENTEESITERER. RiEkiss
AT/ X TE B 2RAR B A R AR THAE ST (LPM) BIZEET,

AGIT SRR T IREEITHIZS, NERITESEAZEITHITHESESRAESHA SBE. EENESIITEIN
S OMTHZRIE AR K E BT

R1ZET ARM® Cortex® MO+ MCU, ERBERSAITHISEE BN BIRIHIE R T4 881517, ARM® IZHI88A
FHRITEEMNZ ARG AZEE— B IWERSS. — 1 CRC Brr. — M 12C T8 —MAEHIEH O
(DAP)o Ltb5h, HSLI T U MEAERNSE, HFRFR-MNETEY, ZINFEITBEFRARE,

FiEsEREIEA TR AREMAFHIBNNGE. AT EMHR ROM. ARMC ITHI23 AR RAM F B FREMHT
HIRVISFPRINREZT 1728 (SFR)o EB53 SFRAI RAM RARBEMERMN AN, EAMBEIEERS THREEEENS.
TRAMEEENEEO. 5k STSAEITRIES, XEINGIIEITHES AR M ST, Sk 5T85H MCU i
&, BRI OBIBLIEREHTR, JOM FIFO PB4,
BRIRRARENERIHIR MR E. BEAHAFTHIRIETERE, NMIHRENRLAERTER,
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( AHB-Lite Bus )
ﬁ A ﬁ
Memory Core N RF-Transmitter
P FSM
RAM ROM SFR Watchdo pplication Data FIFO RF PA 12) PAOUT
9 Timer 0/1 = A 2
Pl = ARM MO+
Retention Retention Mcu ) ASK
RAM Bsh SFR 12C Fw Line | pModulator | SPPLL
Controller DAP Timer 2/3 Encoder
Manchester
Biphase FSK XOSC ¢)XIN
Sensors Modulator 7) XOUT
A ) SWD Serial Wire Debug
Sensor Measurement Interface (MEIF)
B E System Controller
ressure | | 5
S | | MUX AMP @ Measurement FSM g LF Receiver
=1 Interface
Bond Wi = iE Controller_{ Clock Divider B [ Baseband | Carrier | 125kHz ]::: sJLFN
307 O i < Processor | Detector Receiver
— Offset DAC ST Sampling Clock 3 |LFP
Ulrp ly Timer Controller
s Reset Power
- Controller Controller
Power Supply Clock Generators
T Wake-Up Controller o LP-RC MP-RC HP-RC
VDDREG (10 HP Voltage | LP Voltage | 1,00 Power F 22kHz | 90kMz | 12MHz
Regulator | Regulator Regulator Controller FSM ON/OFF
TX Warning Reset Timer
V: [())Pl?'ll' () PA Voltage [TMIN/TMAX [ level Controller "_‘Ife"’a'
mer
_ Regulator | Detector T):lI Vol_:age Clock CIOfF‘c1|:1 LIPM k) 10-PORT 1) PPO/SCL/A_OUTI/A_IN/F_IN
lonitor ontroller - - -
4 Controller
GNDD [ Power On | Brown OUt | jy/g peget B | Peripheral Ports / 12C/SWD PP1/SDATWAKEUP
1|
GNDA (1) Reset POR | Detector H PP2/SWDCLKWAKEUP
VDDBAT (i) PP3/SWDIO/A_IN

E 4 EE

3.4 AAEN

NERIGFIEITEE TIECESFE L IEIE, KT gBEMBHK,
S(rTgEE R MRIFE% :

+ _LE(POR)

o RIEMNES, W0 VDDBAT BBIE

»  Brown Out #MI2s, HEMZITRY 1.5V BBEE

o NEEIR, BIEREFRNE 2 IR (EcC2) 11

. AW

¢ RS

SUEME, NAEFRRBEER BT IENE BirERBEE (IR

3.5 RRREZME

ZEEALNENL TYES:

v HBIFES

»  VDDBAT 5|H#iE8[E

v EETRERETEINRE

ERNEZEOBE—NADC, THNARGIREMEA, R4 ADC [RIAIEAIEE E M E
XERBERAEFEEFEHENERNEMER . FIEREREERE CRCEENRIE.

3.5.1 N EHE&E SR 28
B ENINREHESIRHT — M S MEEES, LR E SRS EEGEEXN
N LURE 2 A AL B,
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3.5.2 RIS

ZIREAVFFRENERORRINNEES S RN E S SR EE] vDDPA 5IHIEK PPo 5/, RIEEEH#HITE
=1

3.6 HFRZ

3.6.1 i3S
GBI — ARM® Cortex® MO+ R IHEEMIS4ISRAIZ, ZNEATRITRPMARY, HAEERNRSEIESE.

3.6.2 GP ERTES / iT4128

ZISEEEMN B ER 16 (L EN2S/1TE3s, THNBERER, BREMIN, XENERFIER MU TRIRIR
EV:REN

+  HP-RC (12MHz) F&LL4

v RIAIRH2RERLL 8
+  MP-RC (90 kHz)
+  LP-RC (2.2kHz) 3ELA2

XINERT 2R ERR A T BT 4Es, FISREL St

MM ENSHMEESITRSNENRES T LR, Botla, HRENEERES, SN ENS/ TSI
RE—ME, AMEHSEAE—MRESH, H (EENERENERT) BaERARIT.

3.6.3 B IWENSS
BES—IEITHENE, RNERTEMEER. B THNENEERAS CPU NIZTRIMETE, EETREM
SRRE T I EFIRET, B INCHNBEEETHRSEE, MSNMRSMER, ER2EHE(L
EEERET, B IATHNBWEE, FRER, SEREE, B INTNESBHEI,

1M 2C HHISENHRIERT, B 2c RBREFLSEE . EFEERXT, BIHLTFIELERS.

MREVHEREEL, FMALEEN. TANENREMUTERKENTREER BN AR EME (L
s

3.6.4 NS BRI {7k 2 R

BEZMEETATMNEFERSRER RS RS

o (BIPRITASES

v BRAENE (MZTRRERE)

v RETENE (MFIRTZHERSRE)

v {RSTIEURES

v {RINFEERRSRIET (LPM)

v IREES|E (PP PP2)

v PSKURIEEE R R IS
éuwrﬁmﬁ&uTtEm%$#ﬁ,m%mm%hqu&ﬁoW%$#$WEE,M%FE@%%E,
REFENBITRE, MAREIIRBRERELLRRIMEER, thEdAES A "1" 8IRERES MNEETS. &
B EnhERRE,
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3 Functional Description

3.6.5 CPU MEEH] &S H 4
®24 PREE /TR E F
Event Type Description of the event Wake-Up [ resume from states

Interval Timer

Interval timer (post-counter dedicated to CPU Wake-Up)
expired

Power Down / Stand-By / Idle

LF Sync Pattern

LF Receiver is activated in Data Reception Mode (DRM)
mode and a valid LF-Sync pattern is detected

Power Down / Stand-By / Idle

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
release

The device returns from Thermal Shutdown after
temperature reaches the release threshold.

Thermal Shutdown

Timer 0/1

Timer / Counter 0 or 1 reaches underflow or overflow
depending on user configuration.

IDLE

Sampling Timer

Sampling Timer reaches underflow or overflow
depending on user configuration.

Stand-By / Idle

Low Power Low Power Monitoring has detected pressure / Power Down

Monitoring acceleration / temperature out of window.

PRAKEFANBIFRE IS SR B H A AT FRRIL, FrEEHYET BIMAFRAIFER. SEMEMEGRERE,
FaFEMREESIRE,

3.6.6 EiH R

ZgEEELEAEIRIIEE, BiF
v BITEMR TR
o BIENIZRARELE Q MRR)
. B
o IRBERITEEE

A5 RAM. % RAM FIFAIEZEF SFR,
Jtl:%, IR E 2 F

BE (4Ri2) FRERRRAERBKX
o FRIEBZEIXTHERE FW A HW ThEE KR IMK
o FRERERS, HFERDERSERNMERF
v EFERIFERS TIREFHRIFH RFMNR R

3.6.7 K ER 23
ZIREEA— P REENE, FEET. ERRGIURS T IE, ENSEEY Fw R

Lib_Calib_Sample_Timer #1TECE. HWIERFNBILERE, EFRSHRE—NETREMNTS, HiE—
MREEM. EFRENRFNEILRG, ENFEHNENBE. FRAFEREIHMP-RCEH (90 kHz) 2
Hetsh, FEATF P ERBAEMEANFIIRS.

Rev. 1.00
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3 Functional Description

3.6.8 18] PR T B 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

3.6.9 {EIh#E ks i=

ATIEEKBMED, ZGERMETRINFELE (LPM) IThae, AFERFEHEERE, UEEFHITAA
RIBHNER TRENGZEED. IREMNEERGE. FRIBED S EREM TEEH#HITIR. NRES
BERTFHEMNTREXEIENN LEE, Mg mReE,

S5 TIRERE, LPM IBERERFTEABZHIRENRRE ADC BHE T HENER THITIE, XEEN

LPM (AR AR ERR, FLt, NARERABIL AR LPMNIE4ER,

LPM BITTRTELLTSIRF R, HEE 5 Pdt—DiHEA:

1. X=NMYEENENEEERAERERIZE, Alk, TIWT =110 KM LPM EEITEES, 25IBETF
EH. BEMNMEENEZ. NREN LPM BEITHBINFTMBEIRENST, WAEARA LPM MERHEHE
ZA. LPM EEITERHEMREN BB IT s, FLk, LPMNEMERENSEZERLS .

2. HEE—ERIRAVETEEPRLEREY, MRS (LPMx_PEND) E#IZE, R LPMINERFE. W
RGEQLTF =B RKE, WLER "E17 "KE. A, EZ M MEESEHRNLZENERT, =B
—MESRERER, REBAFPARENIRE (RER) #ITUE, MARBEITNAERRE,
EFREHEHMIEEIRET, LPMx_PEND fiEWRISE, BIRAEREFA=ED, BASHITIE,

3. MELERE, MEMENELRSHNNREHRITIHR, MRBIEHRE, WIRE LPM RERIRE
(LPMx_FLAG) HE RIS EMEEE, MITABRENFRENEREHNIT.

4.  LPMx_FLAG MR FRIEFIEEARM MIIEE~4 7 EEE, TI I ENRREERR.

5. HITHENNER, FW EEFR LPMx_PEND 15&E. MREHITFABNEZRIAEMREE, NAREREE
yBPFREY LPMx_PEND 17&. EXMIERT, NMAERF SW B LURENFHHAIERR LPMx_PEND 1R,

6. EHMMEEEG WREKFKR WMLEEST LPMINE, FII0H LF ZEESEiRENSMLNES, Y,
XIIREER S RTIEEHITH LPM 5, MEEZIESTR. (LPMESEELIMNEXRE. BERS
HEHITILR, UREBLRENIZE LPMX_FLAG)

7.  IEAR, [fuURWEETS LPM HTIETT.

Datasheet 29 Rev. 1.00
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3 Functional Description

K

( 3\ r
Part of Part of
LP-RC Clock Generators Firmware
2.2kHz
N 4 Exit LPM
r N — (goto Run State)
Part of Evont i P raw
Wake-Up Controller e > acquisition
= Detector J 1 q—, ( )
N Thresholds . Set R
— exceeded? LPMP_FLAG
( N ( ) A raw \ J
Post-Counter Set — L
) o P acquisition +
Pressure (10 bit LPMP_PEND s
L ( ) ) \ — J Task Scheduler —_— eno Thresholds ) Set
p ~N ~ — exceeded? Y LPMA_FLAG
Pre-Counter Post-Counter | | Set — Traw = h g
9 bit Acceleration (10 bit) [ | LPMA_PEND acquisition - N
L J \ J = b Thresholds ) Set ||
r N ~ ) exceeded? Y\ LpwT_FLAG
4, PostCounter | | Set no—H  Exit LPM —
Temperature (10 bit) [ '| LPMT_PEND | ) (goto PD) )
L J) L ) |
R
Post-Counter
Interval Timer (12 bit)
- J
7= 3 (=]
& 5 LPM B4

3.7 BRAEF

FARAFESEEN 19kByte, 778 MRERKX, WITE6FT. MEMLLEISMUE, HESA=MEERBKX:
1. 5|8BKX (BS): 1kByte E 7 kByte

2. (1) BFPEERBKX (UCS): 0Z 64 1kByte WEBKX

3. FFPARBEBEX: 12 kByte E 18 kByte

RAFERSBIE=1BX, REUT=EHZGER:

v FE— 1kByte HUALKE BS, (EHWATAFZENARB,.

+ PB&f= 6 kByte AJLALL 1 kByte (U B S Bots =MiZERRXEE,

+ 12 kByte IRIGA D ELLA B BX,

UCS 352879 1 kByteo, SNRFBEIT 1 kByte WAF ELEENESS, AJECEZMHILAI UCS,

SE—1 1kByte IREE 32 FHKHAFEET. X2 M FHAEATIISEX, NFEETRTEESIH
KRB, URARINERNE. RBRNFEE UNEAERS R,
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Ox100053FF[ odesectorfockbyre |~
Variable address
Fixed user
Phys. sector 9 12kB code sector Fived address
0x10002400 _f)--—-———————— =
Phys. sector 8 1kB A ‘
0x10002000
Phys. sector 7 1kB
0x10001C00
Phys. sector 6 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 N S P \4
Phys- sector 2 1kB Fixed boot sector
Ox10000800 flash config. line —é— _____
Ele BRAE

MRAPAEFENNFEETATAHER, WERE 7FRAGAEE,

Datasheet
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3 Functional Description

Ox100053FF[ code sector lockbyte |~ ~— >
15kB Logical code
sector
0x10001800L _ %
oc e
Ox100017FF 1kB Logical UCS
0x10001400 —
0x100013FF
3kB Logical boot
sector
0x10000800 flash config. line .
= 7 BARRAERAEE

3.7.1 REFRP

RERARIP P (BIAPRBREREMAFHE E. BENFRETHRERTMFTUIREN
0x6969 A LUBIEZINEE, REBIRERN S TEBRARNES ERIZIE. KERPEEMUEEX.
REIT AWM TR

=25 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 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 Jes LB individually
config sector(s) depending
Normal Mode Boot sector yes no no yes no no
(RBLT;......)
Datasheet 32 Rev. 1.00
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3 Functional Description

& 25 (&) BEHFP
Device protection activated Device protection deactivated
Normal Mode Code sector o LB o o LB o
y depending y y depending y
Normal Mode User config sector(s) yes depelr_rl?ding individually | yes depelz_r?ding individually

LBiEZEAF BXHNETHEF o

3.7.2 MEFT

B3ISRR, ENEERPEESMETHEINFTTRTRERSE, UHESHIEAZER, SIENRRIES®
IHKIE. BRUENERE, T F— S8 ENRRESSERS., BERINETTE, DEEESEMH
IRER S B A SR,

3.8 Mg

3.8.1 @ 1/0

ZBRHEENNIEERER I/05IH, 25837 PPOE PP3, &1 1/0 5|MIERE] LUST N AR B SFR#1T
icE, BAENT:

o a0

o AN (2B

ol (FFEB_LEHIEBRESS)

o BN (FREBTHIEEFERS)

LIS H7E POR ZIGUUEEE BTN, FrE 1/0 SIMEGAERRE AT LRI, 1/0 EBBIEFIBIRERE
TERFAE,

PP1 3 PP2 A ECE AMREETHEE, LUEMINEBIRERIRE, SIHIREETIREEE(MHREIMEMEEshER, thBidMN
BB ER.

PPO A1 PP1 5 12C #%BY SCL/SDAHZE, PP2 1 PP3 5 SWD EAHE, X PPSIfINHEHMEZINEE, 15
%55 2 EFRAYS| B ER,

3.8.2 BRiTiEEO

ZRELEFHIE LBARSED, HSUBETHEMER. SMEOEERISIM, — BT RTRE, —NE
F BITHIR,

Hi, SES—ANEEEEI/M 2CED, BTG SHTHRERELNR, POREKE, BRIAE
MERTREE, USKEEIMNIENNG S, TESERAT, 2¢ EORANZE, TRBENENIES,
BUEEIEIMBMISE, BIMNIMEBIERRES,

B MEOZ AT RIS SWD 20, BAE N T POR BHRSEA. SWD EOA AR ig%H
T2, Eit, BE 2C 3IMENBEDETEMBN, WallHeE#TREME,

3.8.3 EE VTN

PPO 5 PP3 ] FR B S AN N, 1SS S EIEREFIERMN ADC, AFIHEMESHTRE, FHES
ETREI I ATE R, BN, B2,

3.9 RAM M1 F 17238
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3 Functional Description

3.9.1 *RE RAM

REEEEIT 256 FTHHESE RAM (Saved RAM) , HAH 192 FHAIENAREFERBER, BEEXKARE 64 NF
o

3.9.2 5 5<% RAM
BEBES 1kbyte ZEM RAM, HAPEHFEREREZER 512 F 1

3.9.3 SHINEET 1728

SP49 RUBEFEIASTATIAE T 788 (SFR) %, BN HZAERFIING SFRI#ITHI, MR SFRETHEABIEFR
BihiEe. 1¥I0 SP49 B FHt. MEB SFRIXAEIHENR. ENREIRIF, FEBNAREFRBEAN.

3.10 {EE Sz U 28

AT 2 — NI B BAEIR, R T I REBTRASN, ERIMEFEISERE TIET. CEBER
E LF 2058 (CDM) 5% ASK JB%IEB3R (DRM) B, MIEAHMEIIEER S IRER MRS 185, 1EUReSaT LUARADAT &
Bl EIR R M SIS (BIB-0 B0 ASK S5 ASK [RHVEEIR, 1B 1740 ASK K3 ASK &
HIBEHR) 2KIE,

BANBRT, IRIRIEWESTE POR ERA, TESNANGEANEE, —BERMMEKSE, TeElT
FRRES, TEBMEET, REETRIN

(AT RIRER S B ST RKRN, IRKSGHFAMERSE, maTRAT, MIMERSEERAE
TR LR, TR EHRR.

3.10.1 iz Es S ==L

AT HEEER, RUEWES I LUAR AR E RN 5= iE1T,

o EFEHRE, EIUEWEESTErIRE, ATLURMMESRE R (CDM) ZH{ESAER (DRM) o

o AILUEEEGEEE (Lib_Calib_LF_OnOff Timer) BREFFEHXHBTE,

o KURBSE)FNIZERY B) R ZEH TOL orr v TOLc on_s F TOL o FETEo

v EEENZENEIRENEVEIERTE], BMESIEWESEIFEE (W tonsernune) A EIETEFMIERVIZ @AY E]
A, MEHEHBHEE.

3.10.2  {ESAFRIRET (CDM)

ECOMF, RERNE=MIERIERESHNERIE:

1.  (ESRE: ZEWERER. SRNESETEERNEKRENETH, ZFHHE,

2. ([SSFEEREYE FRENANEDL, HEANESHFSHEERNRE to B, EIREA I

3. EEME! NERRNER, SRANESHSRIREIEETCHE fo e fovoerRE, EF B,

gt ERBES Bt ERNER. —EFfERRMERRFEIRE, [IRESMERE— T IRERS
RS, MRKRE®, EHFRENEARIGPRNSREE/ME FEITIRE
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3 Functional Description

tonisettling teo

Actual ON-/ | |
OFF-time : :
| |
Effective ON- / :
OFF-time I
[

Wake-Up flag (*) (*)Flag is set OR CD counter is incremented

Figure not to scale

8 M AT IR RH0 S Lo VT 1 YRR TR P

3.10.3 RS N T 23

ATRMFES D SRR KEROR, T —N1T5Es, WRKEFMER CoM i7&, NES ON
BHBIAIHR—R, AINNEIRCR S, LFRRSSTERRBFABIBIRNILZEIXA, MNRITEHFEEAJECER
THURE, LF RS LR MER/MEE M. RAREENEN 64, SNREEM ON BHEARICEFIK,
itk EE,

3.10.4 {KImEHRIZWIETL (DRM)

EDRMAR, {EATHEIRERAIT N T :

1. ENOREBWERT, SATAMITEKEEN, EHLERMaXy, BRESSTEAGSHIRIE. 4
IRIEASIHER K TR, HEMERRATRE,

2. EHQBEEEARE, BRETHABBAGS, FREUMNESER, LEKRELT SSHEIRE,
— BES R, HENERSTK, MR EERONEIRSER, BSR4 2/
% 1020 EMWEARBBNGXT, BNIHEEE 4 =70 B (5# T2,

3. FESERISIRTE, BREEEEFRRS, EERYER, ZRIFHENE. BT SHEEmRmS
A TER SR,

4. BREBERDERVIFSER. MEER. BKETRENBNMIETT U RS UHTSIE BN,
BB BE—NELHTE,

3.10.5 {557 BB Hz

%18 & et I R PO MBI 4E B B ISR T B 3R

1. FiSB., EE—RSUETHRIEN"0", BIMEER temue e I8, B SIOEIEIRERAENSTE T HABIMN
R, FHIEMRRNEMIESIRE,

2. REHER, TIHERESENNLERES.

3. MERIER, TRMESER. TAILE 8 5 16 M EAIESRB LS AR.

4.  HETATHEMEEHRBIETS, TABERERER,
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3 Functional Description

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

hit

WEED - nEm B ] .

B9 {EImER iz
9 YRR XA ZRIESN 125kHz ko

3.10.6 MEEEAR T

ZIS S IR HIIF S IS RIS IRERIE T, SIS AT AR I S AR B L AT

v ERER/ZE

v KRR 8 8K 16 1

v fEstE

NRFFA T MRS AW, NIPGSIRERISMEE, BEHQERERRNFRESERE, SHER
AR,

SMERCRRINTH RIS E— RN E TS, SIS SIRRRNRREFRIDRR, e
RIEER/ M 1R 1E,

AR TGS AR T L EARAD SR, T2 SRUEEIMER e,

3.10.7 PR M IE6E

FRRDMERIRIUS, 1RSSR, BERIWNZISMEEEN. MRCNESYEENITN, RS
RE—NEREHITE. WS EREEENEEFTEEE— 8 TR RN E T, AIXHEIR
|HITECE, FEHESANARFTHREEPXIEEMNENKRESMHITS. ZUBFTHANARHEE,
EE/ e, NMARERAERLORRRRE PXHIMLEMEEMBEE, HAJLUREERE.

NFEAF TR EAXNESMIE, BE—TMRERRITE, MRENAFTEERIR R Z BHRER
#EE, WRRBRIFS.

3.10.8 {EESREE AL Y3
NS AR N SRR A S, tNRMESTIRSI L T st th, NMIGEEEIEKETR, HigBNS
LFDRXINFO.TOMo

BIZINE N REEELYS, B NATEFE R LIEER LFDRXINFO.LFBP. .LFDATA. .LFOV #1.DECERR tb4F. B Eb4F
RUIEA T R IR R RSN R, B0, EXFIER T FeEERIEINEFX,

3.10.9 PIHRIE

EYIIRER T, $EURES7E DRM 0 CDM Z B M ON #8122 ON 48,
R 3R A LAMRRE 75 1B R IR IR 28 /B Y3 — 1 ON AR A fiR =,
MR LFIEWEHFET R, SMARUETIRERX T IE, EXMERT, itEREF BN EIEERE.

3.11 SR 51 2

3.11.1 ThEE K2R
RE-TX IR RSN RAERIKEIEE (1E164Rk) - Lk, FIBRHEATFIIHEREENIRERTE
TEE, XHERE OB N B G IET Sk HIh =R,
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3 Functional Description

3.11.2 SHIRIAEI 5 R

ZIgEAIFAFP MU A RAIEFE—F:
+  ASK
¢ 00K

+  FSK

+  GFSK

ZEBRFEESM 2 BN IAFI AR, ES: el fRmne)afRfRF . 7 ASK/OOK # FSK/GFSK Z 8]t
2Bt , ASK/OOK EHiEAMZE S FSK/GFSK RICMARAER], &R ZIRAR.

3.11.3 SRk EFMMIEEF
SHTERIE R U S MR RN RS, DXL ORR 28, REDTRHRS. RIEEN AT IB XL

B

X X X
| Stand-By Stand-By Stand-By .
Frame n-2 Frame n-1 Framen
10 S SMBK b 2R A0 i 5] BY e

3.11.4 Crpailil

ERMA, SH8KR G284 8 B 256 B E M, BRHMEERMRZ A 15K BRHAILURRUTA
ESUIRE TN

1 0 1 0 0 1 1 0 Data bits
teip tenio Encoder output
o | : : E
_‘ |_ Manchester
T |_ Inverted Manchester
_”—I _“_ _"_I_ Differential Manchester
J’_ _“_ i : I Biphase-0
_‘ _"— ; | i Biphase-1
. : ‘ ‘ . NRZ ( no encoding)
‘1‘0‘100‘1‘1‘0‘ Data bits
twp ~ Encoder output

11 S 37si B P BB L5 75 38

BRT SRRV ZS, FrERMEIE S ROREDSEHBIMEMRIBUERR TR B, HEFRETH
BREN—F (FRAFEN—F) , B to= 2teipo
FERRRIVT, HRRETTRESR,
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3 Functional Description

3.11.4.1 SOM 1 EOM

SRR S8R R IR AKE DR 255 (IS 2 FFA (som) FEELER (EoM) o

SOM TEEMHAMMF L ER—R, F—MEREFAUEMERS, REEAER,

EOM FEE MM RN LIE—R, EEBRE—MNERERZE, SEEMER,

3tF SOM F1 EOM, RAILERSHERBEFHEENREAR. HELURT FEMEARLHTRE,
SOM. BETA EOM AT 7 IRFIALAERE, FEEFE— M ELL,

FAFfZHsom Ml EoM X AVEARIZEE (BN ASK 3% FSK) SHEBEAMEE.

3.11.5 S3ntE L

U T IR SBUEE#HITRSNIE MBI LE:
v PLLEKBIE

v EAIRZGSEARENF LT

o EEHEREIR T Vi won (RI3E)

FLERMER—FERT, PAREESIEIRA, ARKEREZNAREFAEBRITRS. TRARSTSH
N T2 R i BARR LE BV IR

3.11.6 S9m R R & A 5a

L aEiER, REEFEEEMBEE, ARESKRIEEBREHRTTIR. MRBERTE—IEHE
Vocun, MZIEBEETE, Eemitiiftia, AIENAREHRIRZINS. WREMBERTEZ1E
1B Vocwon , STSRZHERRASIGILENRH, UBRIREEE, ENAViwon @ T REEEBE Vor o

E%.‘:ﬁz/l\ﬁ'fﬁ?ﬂigi& ’ 1EVTX7MIN >V 1x_mon> Vuvr A E@?&%%iﬁﬁ'éﬁﬂj E’\Jo %%*D %E’:lﬂﬁgpxﬁgﬁﬁj

BFR.
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4 Application Circuit

4 [ R B &

SP49 BURIIBTESMER FBER T & TR ERIFRFIBIFZAF TER
HAFERETSETNENE, RREMBHOIRIENAERMFMEEIRA NG (FlUlRE. RE&F) #
1TEE, SMEREBERRVIAEEREIRENE 135,

&
3V Lithium + cs
battery | c7 _I
Loop antenna
1
cu1 | pposscL VDDBAT

L2

[ErO
w | B
]

2

c12 +———pp1/sDA VDDPA 3
3 12

c13 |———rr2 PAOUT 2800 WY\—»—{ ’—
4

11 L1 L3

|—{anoo GNDA | ——u =

C14 I—H—S PP3 VDDREG
6

i XIN LF 6 ——
7 8
C1a XouT LFN
SP49 *
C4—— ——C5
Rl —— Cl0 % 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 for

cs5 16 oF 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 pin13isused as analog output (A_OUT) C8 should be omitted.

C9 100 pF  |Acapacitor 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 dependson L4
(RBETR......)
Datasheet 39 Rev. 1.00
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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

Datasheet 40 Rev. 1.00
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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.
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6 Package Information
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6 Package Information
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7 Device Identification

7 AR
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