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1 Block diagram

1 E=E

Pressure Cells \ 4 NS
- !\Iorma! Mode/ > P ADC |
Diagnosis Mode Digital Signal - SPI CLK
Processing Interface <D
Tj_ADC
- ] SDO
A A
Temperature
Sensor h 4
EEPROM
Voltage :Reset | & veRos
Vop P— Reoulat
egulator 5d NC
GND ﬁfl
& 1 ThEEIEE
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2 Pin configuration

2 5IHECE
TEERT B3I HWEE,

a & N o

—CGND

:VPROG
:VDD

e _J
2 SIHEE (FME, BERZRHEGHILE)
TRYIE T 5B,
;1 5| B BA
Pin No. Name Function Comment
1 NCS Not-Chip-Select (active-low) Communication is enabled when NCS is low
2 CLK Serial Clock External clock for serial communication
3 SDI Serial Data In Serial data input (e.g. from a controller)
4 SDO Serial Data Out Tri-state serial data output
5 Vbp Supply voltage -

. Only required during EEPROM programming and

6 Verog Programming Voltage Programming Mode entering
7 NC Not connected Pinis not bonded
8 GND Ground -
Datasheet 5 Rev. 1.00
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3 General product characteristics

3 o —RR A
==
3.1 B R ATEE
rR2 B RATEE
Parameter Symbol Values Unit |Note or condition
Min. Typ. Max.
Maximum supply VoD max -0.3 - 5.5 v
voltage range
Maximum voltage Vin_max -0.3 - 55 v
range on any pin
Maximum voltage Vin_max_short |-0-3 - 6.0 v Limited time: Max. 300s
range on any pin
(short term)
Maximumvoltage |Vout max -0.3 - Vopt+ 0.3 |V
range at output pins
Storage Ts -40 - 150 °C
temperature
Maximum operating -40 - 140 °C Limited time: Max. 200h
temperaturerange |7, ..,
Maximum input Pamb_max 10 - 320 kPa
pressure range
Maximum input Pamb_max_short| 10 - 600 kPa Limited time: Max. 300s
pressure range
(short term)
ESD robustness - Vesp_HBM -2000 - 2000 v According to
HBM ANSI/ESDA/JEDEC JS-001
ESD robustness pins | Vesp comc -750 - 750 v According to
1,4,5,8-CDM ANSI/ESDA/JEDEC JS-002
ESD robustness pins | Vesp como -500 - 500 v According to

2,3,6,7-CDM

ANSI/ESDA/JEDEC JS-002

2E: g " LEXTRABEE " A58 7] AJGEEXT EE B R MRt KRBT EE,
TR ERLEFIET, Bt TIEEE"E BFIRF AT A5 FEEBIE B ST,
WS, RIRR T E—EIRIE T — T L LB IR IG T D A FEIR 5 o T (Bl BTE
BXIRABES 1 T TS BN BI AT IEME . THEXIRAGE BT FFFT, voD 5/41L
DX RABEEENX B, La/THEHEERTHE CE
(infineon) AEIiALE RIMETS HIBIHRIIE. TTHEIL L i R AR FRFH .
ARBFRFE, HAESZRBFERE, LR BT EEIER T e (KL9E IR

FEXTF1E2 (GND) BYBBIET75

ER,
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3 General product characteristics

3.2

&3

T1EEE
BT BER A ERET, FAEBHUTIEEE. BIESGIHEA,

S

TFSEE

AT B3 RIS TE RIPR A S IE X LR RS 1+

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

Supply voltage

3.0

5.25

Supply
undervoltage

VUVR_max

VDD_min

Undervoltage range, reduced
performance (see Characteristics in
Undervoltage Range)

Supply voltage
power up/power
down gradient

1E-5

1E4

V/ms

Input voltage for
high level at pins
NCS, CLK & SDI

Vhigh_in

1.8

Vop+ 0.3

Not valid in Power-Down mode

Input voltage for
high level at pins
NCS, CLK & SDI
(Power-Down
mode)

Vhigh_in_pd

2.3

Vop+ 0.3

Not valid during normal operation

Input voltage for
low level at pins
NCS, CLK & SDI

Vlow_in

0.8

Output voltage for
low level at pin SDO

Vlow_out

0.4

Test current (sink) at pin SDO is 2.0mA

Output voltage for
high level at pin
SDO

Vhigh_out

Test current (source) at pin SDO is
2.0mA

Ambient operating
temperature range

125

°C

Thermal resistance
(junction-ambient)

Rthua

250

350

K/W

Thermal resistance between die and
Tamb (Measured acc. JESD51-2)

Datasheet

Rev. 1.00
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4 Product features

4 m

i

4.1 4
4.1.1 B
~a SR
Parameter Symbol Values Unit |Note or condition
Min. Typ. Max.
Undervoltage reset/ | Vg 2.1 2.7 v
release level
Undervoltage reset | Vyyr pyst 100 300 mV
hysteresis
Supply currentinto | hpp - 35 mA Without SPI communication
VDD
Supply currentinto | pp pp - 10 HA
VDD during power-
down mode
(quiescent current)
Pressure signal path| t,ath_pres - 5 ms Pressure accuracy
settling time within specification
Temperature signal tpath_temp - 5 ms Temperature accuracy
path settling time within specification
Start-up time (with | ttart-up wd - 10 ms No SPI communication possible
self diagnosis) After tuart.up wa Within full
specification
Configuration
Parameter power_upgisg en=1
Start-up time tstartup_wod |~ 5 ms No SPI communication possible
(without self After tuarup woa Within full
diagnosis) specification
Configuration
Parameter power_upgiag en=0
Power down wake- | tpp start-up wd |~ 10 ms Configuration Parameter wupdiag en=
up time (with self 1
diagnosis)
Power down wake- | tpp start- - 5 ms Configuration Parameter wupdiag en=
up time (without up_wod 0
self diagnosis)
Capacitive load at | Cioaq in - 14 pF
pins NCS, CLK & SDI
Capacitive load at | Coad_out - 19 pF

pin SDO

(REETR......)

Datasheet

Rev. 1.00
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4 Product features

Ra () B

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

Tri-state leakage Ispo -5 - 5 MA NCS = high

current Voo=5V

Hysteresis of input | Vspy_ys 100 - - mV

voltage at pins NCS,

CLK & SDI

Current sink for Isp|_in -100 - -5 HA Viow_in=0V

NCS,CL.K&SDI ' No back biasing

(each pin) - Vlow_in Not valid in Power-Down mode

Current sink for Ispi_in - - 5 HA Vhigh_in =5V

NCS, CLK & SDI No back biasing

(each pin) -

Vhigh_in

4.1.2 2B R E

R5 EiE R E Y
Parameter Symbol Values Unit |Note or condition

Min. Typ. Max.
Ambient operating | pampb 60 - 320 kPa
pressure range
Accuracy pressure |acc, -3.0 - 3.0 kPa T.=0°C to 85°C;
central additional drift from specifications for
temperature range 24 hours after reflow soldering.
Accuracy pressure | accy Tiow -5.0 - 5.0 kPa Ta=-40°C;
low temperature additional drift from specifications for
range 24 hours after reflow soldering.
Accuracy pressure | accy_thigh -5.0 - 5.0 kPa T.=125°C;
high temperature additional drift from specifications for
range 24 hours after reflow soldering.

2R EEL R o Bt as 1 4R 2R F MR lrrnm B2 1 FHTHIS S ZRE, RAICIFEEAT B a7 e Ia T b E 5= 1
T (5%, 100kPa) 24/)\A1HA,

FE SXEEE G HEN AR ArEEITERFRENTF 1 Ix BIIEH,

Datasheet 9 Rev. 1.00
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4.1.3 &R R E Rt

rRe EiE R HURE R
Parameter Symbol Values Unit |Note or condition

Min. Typ. Max.
Accuracy accT jow -5.0 - 5.0 °C T.=-40°Cto 25°C
temperature low After device self-heating

within accr _iow

Accuracy acer cen -3.0 - 3.0 °C Ta =25°C to 85°C; After device self-
temperature central heating within accr_cen
Accuracy accr_pigh -3.5 - 35 °C T.=85°C to Ta_max; After device
temperature high self-heating within accr_nign
4.1.4 RESCERSFHE
R7 RESEERHE
Parameter Symbol Values Unit |Note or condition

Min. Typ. Max.
Clock frequency of | fgp 0.1 - 2.5 MHz Undervoltage range Vop_uv
SPlinterface
Accuracy pressure | accp -3.0 - 3.0 kPa T.=0°Cto 85°C
central temperature Undervoltage range Vop_uv
range
Accuracy pressure accy Tlow -5.0 - 5.0 kPa T.=-40°Cto 0°C
low temperature Undervoltage range Vop_uv
range
Accuracy pressure | accp Thigh -5.0 - 5.0 kPa T.=85°Cto 125°C
high temperature Undervoltage range Vop_uv
range
Output voltage for | Viow out - - 0.4 v Test current (sink) at pin SDO is 1.5mA
low level at pin SDO Undervoltage range Vpp_uv
Output voltage for | Vyigh out Vop-0.4 |- Vop v Test current (source) at pin SDO is
high level at pin 1.5mA
SDO Undervoltage range Vop_uv
4.1.5 sPI BtFE
=8 SPI
Parameter Symbol Values Unit |Note or condition

Min. Typ. Max.
Clock frequency fspi 0.1 - 5 MHz
of SPl interface

(RBLTH......)

Datasheet 10 Rev. 1.00
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4 Product features

&8 (4%) sPIBYRE

Parameter Symbol Values Unit |Note or condition

Min. Typ. Max.

Transition speed at |tspo trans.| |5 - 30 ns Vop=5V

SDO (low capacitive Cloaa= 50pF

load) Rising edge = 20% - 80%
Falling edge =80% - 20%
Transition speed at | tspo trans.h |5 - 50 ns Vop=5V

SDO (high capacitive Cioad= 150pF
load)

Rising edge = 20% - 80%
Falling edge =80% - 20%

Clock high time telh 75 - - ns

Clock low time tau 75 - - ns

NCS filter time tincs 10 - 60 ns Pulses below the NCS filter time will
be ignored

Delay between NCS | t.qy - - 75 ns
falling edge and SDO
active

Delay between CLK | t5qq - - 50 ns CLK to data at 10% of SDO rising edge

rising edge and Cioad = 120pF
start SDO data

Delay between CLK | tsch 75 - - ns
low and start NCS
low

Delay between NCS |ty 75 - - ns
low and rising edge
1st CLK pulse

Time between start |t q 15 - - ns
SDI data and falling
edge CLK

Time between theld 15 - - ns
falling edge CLK
and end SDI data

Delay between toclel 100 - - ns
falling edge last CLK
pulse and rising
edge NCS

Delay between thelch 100 - - ns
rising edge NCS and
rising edge CLK
pulse

(REAKTR......)

Datasheet 11 Rev. 1.00
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4 Product features

&8 (4%) sPIBYRE

Parameter Symbol Values Unit |Note or condition

Min. Typ. Max.

Delay between tochdz - - 75 ns
rising edge NCS
and end SDO data

Time between tonncs 300 - - ns
rising edge NCS
and falling edge
next NCS

Minimum inputrise/ | tsp| switch - - 2 ns 20% - 80% at SDI, CLK, NCS
fall time

Maximum output Vspo_ovun -200 - 200 mV Vop=5V
over-/undershoot Cload = 150pF

Trace inductance <400nH

Valid pressure/ tdiag_wait - - 10 ms
temperature
value after trigger
diagnostic
command

4.2 TheE AR

4.2.1 B R ES
KP46x IR RIS B S, Hloffs , TR, IRIEXLESMAEREHE T EREEANARN TAR:

(outp - offsp)

Pamb =
am Sp

(1)

KP46x S FER T ERERE, FRSBENAENNBFRLES ZEEELMELERE, I "
REEDSL ", SBEFARHENENDE.
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?—3 LSBout2
=
g
=2
n
3
3 %
LSBout. 9 t T
0 Pamb_max  PIN1 PIN2
(min) Pamb_max
(max)
—>» Pressure [kPa]
j«——— Operating Pressure Range —————— |
|[¢——— Maximum Input Pressure Range ——— |
3 ESEEREL
®Ro EAEBREEYE (10 1)
Pressure Output Code
Symbol Values (Typ.) Unit Symbol Values (Typ.)| Unit
PIN,1 60 kPa LSBour,1 0 LSB
PiN2 320 kPa LSBour,2 1023 LSB
&10 MR ELEERE (10 11)
Gain and Offset
Symbol Values (Typ.) Unit
Sp 3.93 LSB/kPa
offsp, -235.80 LSB
&1 EAEBREEFYE (12 41)
Pressure Output Code
Symbol Values (Typ.) Unit Symbol Values (Typ.)| Unit
PIN,1 60 kPa LSBour,1 0 LSB
PiN;2 320 kPa LSBour,2 4095 LSB
®12 s MmEELIERE (12 i)
Gain and Offset
Symbol Values (Typ.) Unit
S 15.75 LSB/kPa
(RBETR......)
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4 Product features

#£12 () WEEMmEEEHEERE (1241
Gain and Offset
offs, -945 LSB
*®13 EAEBREEFYE (14 1)
Pressure Output Code
Symbol Values (Typ.) Unit Symbol Values (Typ.)| Unit
PiN,1 60 kPa LSBour,1 0 LSB
PiN,2 320 kPa LSBour,2 16383 LSB
+R14 WEEMmBEDZERE (14 {i)
Gain and Offset
Symbol Values (Typ.) Unit
Sp 63.01 LSB/kPa
offs, -3780.69 LSB
)
o
520 6.0=
£1.7 5.0 £
5 L
= 2
S 2
LE 1.0 3.0§
T <
0.0 T
-40 0 85 125
—» Temperature [°C]
4 EHRERE

4.2.2 BB RBURE

KP46x SRERVERT S 51 M offsr TR, RIBEXLESHMERF[RAEHERREEN AN TAR:

Too = (outy ;Tof fst) )

KP46x SRFER I ERERE, FRBENAEENBFRHES ZEEGLMELERE, BIMEK "
REURES< ", SHFAREFIREEE

Datasheet 14 Rev. 1.00
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% LSBout.2 1
=
®
c
2
n
.g
3 N
LSBour,1 e T
Tin Tin2
Ta (min) Ta (max)
—» Temperature [°C]
|« Ambient Operating Temperature Range »|
| Temperature Transfer Function »
&5 B 51 bR 3
®15 mEFBREGY (10 4)
kp25X:_compat | Vddyange | Vop Temperature Output Code
. . Values . Values . Values .
Bit Bit Unit Symbol Unit Symbol Unit
(Typ.) y (Typ.) y (Typ.)
0 0 33 Vv Tins1 -40 °C LSBoyr,y |0 LSB
Tins2 125 °C LSBoyr [1023 LSB
1 5.0 % Tino1 -40 °C LSBoyt,y |0 LSB
Tins2 125 °C LSBoyr [1023 LSB
1 - 33 Vv Tins1 -38.5 °C LSBoyr,y |0 LSB
Tins2 126.5 °C LSBoyt, |1023 LSB
- 5.0 Y Tins1 -40 °C LSBout,1 |0 LSB
Tins2 125 °C LSBoyr [1023 LSB
K16 1 MR R ERERE (10 {i)
kp25X:_compat Vop Gain and offset
Bit Values (Typ.) Unit Symbol Values (Typ.) Unit
1 3.3/5.0 v St 6.2 LSB/°C
5.0 OffST_s.o 248 LSB
3.3 offst 33 238.7 LSB
0 3.3/5.0 Vv St 6.2 LSB/°C
offst 248 LSB
Datasheet 15 Rev. 1.00
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4 Product features
=17 MEFBRENE (1211)
kp25x;_compat | Vddyange | Vop Temperature Output Code
Bit Bit Y:;ﬂ?)s Unit Symbol :I.:;:e)s Unit Symbol :I.:;:e)s Unit
0 0 33 v Tins1 -40 °C LSBoyt,1 |0 LSB
Tins2 125 °C LSBour, | 4095 LSB
1 5.0 % Tino -40 °C LSBoyr,y |0 LSB
Tins2 125 °C LSBoyt,2 |4095 LSB
1 - 33 v Tins1 -38.5 °C LSBoyt,1 |0 LSB
Tins2 126.5 °C LSBoyt,, |4095 LSB
- 5.0 v Tins1 -40 °C LSBoyt,1 |0 LSB
Tins2 125 °C LSBour, | 4095 LSB
=18 1R RESERE (12 11)
kp25X:_compat Vop Gain and offset
Bit Values (Typ.) Unit Symbol Values (Typ.) Unit
1 3.3/5.0 Vv St 24.82 LSB/°C
5.0 offst 50 992.73 LSB
3.3 offst 33 955.5 LSB
0 3.3/5.0 Vv St 24.82 LSB/°C
offst 992.73 LSB
+19 RERERBTY (14 1)
kp25x;_compat | Vddyange | Vop Temperature Output Code
Bit Bit 2’:;335 Unit Symbol }I_:;:e)s Unit Symbol }I_:;:e)s Unit
0 0 33 v Tins1 -40 °C LSBoyt,1 |0 LSB
Tins2 125 °C LSBoyt, |16383 LSB
1 5.0 % Tino -40 °C LSBoyt,1 |0 LSB
Tins2 125 °C LSBoyt, |16383 LSB
1 - 33 v Tins1 -38.5 °C LSBoyt,1 |0 LSB
Tins2 126.5 °C LSBoyt,, |16383 LSB
- 5.0 v Tins1 -40 °C LSBoyt,1 |0 LSB
Tins2 125 °C LSBoyr,> |16383 LSB
& 20 MW REEERE (14 1)
kp25x;_compat Vop Gain and offset
Bit Values (Typ.) Unit Symbol Values (Typ.) Unit

(RIBET ]

Datasheet
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4 Product features

<20 () WEMREBIRESEHE (14 i)
kp25x;_compat Vbp Gain and offset
1 3.3/5.0 v St 99.29 LSB/°C
5.0 offst_s0 3971.64 LSB
33 offst 33 3822.7 LSB
0 3.3/5.0 v Sr 99.29 LSB/°C
offs 3971.64 LSB

4.2.3 IR

KPaox BE—MISFRIVE BBINAE, MNWHBEEN, FRSBFHENEBRT, T ARERR. AXEBE
N FHRRER, BEES S oo S BRFER) o

4.2.3.1 HNEEBIRED
LB SP BB A S A ORY, SSMEH NEBET,

4.2.3.2 IBHEBIED
B IS T IERE S, NCS 3IBIATTE CLK 3| FHARRE R B,
RRE WRIERENTFIEERR, W F—RmSIEME IR (NCS S THMEF, [FFFCLK AL

AT EERBENERRENIREEGRBENME, BARFEEAEE - SPIeS (FIINREREDH<S” )
ZH, FF twnnoBTiE) (BREBRFER) o

2R HIRNCS #CLK BREEFS P B S —5m <, T TRMES 56 SRIElfEE5 6900/, T—5% SPI
5 S [E] 5 — 5% 55 S HINEY

4.2.4 B{TEEO
BIEHAIBEHETAREN 166 BITINGED (SPI) o SPI B FRBXINFERKIN TR

NCS | L 3‘<:>|t
tscich | theiel tein ] tsclel | theien
ok | I D S S
itcsdv i tpcld i i
- - | : tpchaz
| ! : - - -
sbo —— 777K | MSB X - LSB >
tscd | the
-
SOl [ K MSB X __ 1sB
6 SPIBYFF

L NCS ASEBFER, SDOAFEREITVRE (TEHTTSPIERE) -
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4 Product features

3 CLK AHREAR ) 0 8¢ 16 BIFFERET, T—1 SPI N EM = A HBEHEIRIES
INSR NCS AR FENRE CLKIZME, MIAAFEERN. £— 1 es<rMaREE F— R EaPRIx,
B ARIEERRIEME—RY ID 5. ZFIEMMEIRIRIAR KP4ox RYIRIFFE RS EEMHE—BY,

4.2.4.1  EEPROM A2

F P RI@E SPIZO%Y EEPROM FY LA TR 2R 1 T4RIZ |
v ARIRTFIMARZ (spi_id: %8 0-7 i)

«  SPIEORE:

kp25X res_compat
vdd,an ge

- kp25xt_compat
. BENELH:
WuPdiag_en
POWEer_UpPdiag_en

4242 ®

EXTUTHS

v FREMRIRFT

' REES (BFEZEESBEEE. EEPROM EN RS EFHH Diagl & Diag2)?
‘' FRECEE (8151 2BEAHBYESEE. EEPROM EMR/GEHAY Diagl & Diag2)?
o RAREBERN (BUEEBKE)

o R8T (228 Diagl. Diag2)

¢ MEREEER (REH5IM Veroc LHIMEBF (>10v) A SHNREZER)

D XY EERNEE XA ISHGS (B%F4246%) , BIZMEMKREE (EMUfIC12="1") KIS
ME, AEREREEMNIZHER.

4243 wWLITN

TESPIINAR & XAV ARSI B8 T — 1 SPill (N+1) &i%,

YRE—FHS (N) BT, MBH—RHS (N-1) WABHRER, NRE—EHSN) FRHUTE,
ZHen<RR& Diagl M Diag2 M=, EMITEKIZETHAE, EHE (BIEFBHEENGEE) F2EH.
RS LRSI ENE— M ARSI FHOMNITRTNE (58H%54.24.85)

4.2.4.4 &4
SPI AR S MLEHIIN T
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(infineon

15 14 13 12 11 10 8 7 6 5 1 0
| | o |
request  FESET ApomoN:
| | [ |
MSB LSB
7 SPI <S4
AT 45499 10 i1 SPI BYMEARN TE X
16 14 13 12 11 10 8 7 6 5 1 0
| | ]
DIAGNOSIS DATA PAEIT
|| | ]
MSB LSB

E s

SPI M5 (10 fiL)
ZIMNEMERTIREUEAS®S (1011) « FEVEE®S (1011) MeakiZla<S (1011 -

LATFEEM9 12 111 SPI BYPRRGE X

12

11

PARIT

15 14 13
|
DIAGNOSIS
||

MSB

LSB

B9

SPI Maf£5#s (12 {i)

BN EMERTREEDSS (1211) « RECEES<S (1211) MARKRIZEES<S (12140

LU TFEEMI9 14 131 SPI BYMRRZE X

15 14 13 12 11 10 8 7 6 1 0
0 | | o

% DATA mw
<

& I ]

MSB LSB

B 10

SPI Mg 45% (14 fiI)

BN EMERTREENSS (1411) « REUERESS (141) MAR%RIZEE<S (141D -
AT RARRTTRY SPI IR E X :
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4 Product features

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

SUPPLIER | SILICON VERSION | METAL VERSION spi_id
| ] | I S I R I
MSB LSB
B 11 IRIRFTRY sPI M &5 4

4245 TERIK
LLF SPI lmRz @353 @58 (LSB, [0])

. HEUES
. REURE
. REISH

. EAEE
16 (ARIARER B — BN B (BIEHERBAD)

4246 TMIENX

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

o 0 1(X|(0 O O OoO o o o0 o0 o o o0 o

12 é, kpzsxres_compat =0 Ejmﬁﬁx’:_kjjﬁ% (10 ﬁLL)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

o 0 1| X |0 1 o o o0 O o O o o o0 o

13 é’ kp25Xres_compat = 1 Ejmﬁﬂy&ﬁﬁ’% (10 11‘-L)

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0

o o 1(Xx}j0 1 O O O O O O O o o0 o0

14 2 Kp25X;es_compat = 0 FYEERENE /78S (12 i)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

o o0 1(Xx|]0 O O O O O O O O o o0 o

15 é, kpzsxres_compat =1 Ejﬂgﬁﬁy,:_kjjﬁ% (12 11‘[)
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14 13 12 1" 10 9 8 7 6 5

o 1| X | 1 o o0 O o0 o0 o

14 13 12 " 10 9 8 7 6

1 o(Xx|]0 o0 0 0 0 O

14 13 12 1" 10 9 8 7 6

1 o[ X |0 1 0o 0 0 0 O

14 13 12 1 10 9 8 7 6 5

| I
1 0|X|0 1 0 0 0 0 O

| 1 1 1 1 |

14 13 12 11 10 9 8 7 6 5

‘1|0X0|0|0|0|0|0|0

| I N I I

14 13 12 " 10 9 8 7 6 5

1|0X1|0|O|0|0|0|0

| L 1 [ 1 |

KEUCRE®S (14fiI)

14 13 12 1" 10 9 8 7 6 5

o o|X|]0 O O o0 o0 o0 0O

10
|
0 O
|
10
|
0 O
|
10
|
0 O
|
0
|
0
|
0
|
0
|
0
|
0
|
10
|
0|0

15
0
|
El16
15
|
0
|
B 17
15
|
0
|
& 18
15
|
0
|
B 19
15
|
0
|
& 20
15
|
0
|
H 21
15
|
1
|
B 22
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afineon

14

13

12

X

14

13

12

11

X

12

X

X

15
1
& 23
15
1
B 24
15
1
& 25
15
1
B 26

AFE R SE, B ETEFETE g wae (B SPI B F )

fa&iskreR< (14 i)

2

T BER R BRI E T 2 o E B

X

15
1
B 27
15
1
& 28

2R Efifz (C12) REWTLIEZHTE L
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4 Product features

15 14 13 12 1 10 9 8 7 6 5 4 3
| | | | |
00I001I1I0I0 oIoIoooIoIoo
| I | | | | I I | | | | |
B 29 i ZEEEAHS
4.2.4.7 B IR
EEIETH, REEENGSEN, XEGSHNE—REE (flikERNmS. RMEMMUEEME, UK
#5160 (Hfn=1. 2. 3.) %) ESBEEEIZ. NI BEEERNBIHRNIM T,
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
| | I | I | | I | I I |
o 0 0 oO|0O O O O|O O O O|O O O 1
| | | | | | | I | | I |
30 BEEIREN MmN
42.48 IRIAFTRERIE X
"SREARRRTEE S NN @8 NMREBNENXE, TR, ZKP46x (EEBEIEHE Z N FEIEBHE 4%

REHistTh, shEd MR E RS,

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| | | | | | I | | I | |
o 1]/0 1 olo o 1]/0 1 1 0o 0 1 1 1
| I | | | | I | | I | |
31 IR E X
4.2.4.9 BERHIERE

TEZFISRA T NG BN SRR ETHIZR. NCSHWAIERB TG, 1BKH
HARAZEERRER, FEINHREIEREEN E—FIERaySHIMN,

TS RBEETEN 16 1 CLK B

Microcontroller

CLK

NCS

MDO
MDI

NCS low for 16 CLK pulses

CLK
NCS

SDI
SDO

KP46x

& 32
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BEHIETTHY SPHE S F U TEFR.
NCS | I |
CLK ru—l_l—l_ 16 CLK cycles |—| H |—| |—| |—| |—| 16 CLK cycles |—| |—] H

MDO [ COMMAND _n | | COMMAND_n+1 |
MDI [ ANSWER_n-1 | [ ANSWER_n |
'
Time
33 PRAEESSERG
4.2.4.10 HIETHERE

WIEERFART RSN SMHERE—1 SPIERE, UTAEREH S50 B2 R iR ERe”,

afineon

T RRUMAIE 2 e &R B — M MiE I 28,
UGS NIEIEN R HRERZIRH,
TEERTHEBERAMNHITIREESS0RH,
Microcontroller
&3
o I | —
S588¢5
[ I
—1 |
x o NCS_S1 low for 16 CLK pulses
(@] ml
sDI =  spo
KP46x_1.1
NCS_S2 low for 32 CLK pulses
< X o
o o o
SDI S spo SDI = spo
KP46x_2.1 KP46x_2.2
NCS_S3 low for 48 CLK pulses
=3 = 3 < 3
o ) o o
o (o] o
L{SDI = SDO SDI = SDO SDI =z SboH-
KP46x_3.1 KP46x_3.2 KP46x_3.3
34 HIEHIRERH
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4 Product features

2R BRI B L TN E A AL /AT Faf, — X REEFAU—T1 7% (WKP46x_2.x 75%) . =T,
[E—ATE] R EEBE—ZENCS 2888 77 FEEBF (NCS_S1, NCS_S2 or NCS_S3)o

FIEHHRERGE R T HEHEXMHBRKSTHRE SR, EEMNMEETRER, SUHERBAMME
NCS LLER AR B, TEILHAIE], FRiRRVBtEhRioREuL B e PR R MER 16 ERFT (Fla0:
FIETERIERG" B BIKP46x_2. x50 T A32 NS #ikAH) o EEMR, NCS_S2.1F NCS_S2.27F 2/ MEHIT
EPRIFERBET. Flt, FRIBBEZWEIBE 16 NBIHIKFTNCS ESAENERT, BEBBEhIREIE
RSN (FELRAI, £RE28 52.1 EREINE— 16 (N SIEFETRG 16 N EhRkoRaT #pEIXRE
2% S2.1 MWdiR) . B'EREEREESE BRTRENESE,

NCS_S2.1
ck s21 —HUUUUurririurvrririrrduruuyut

SDI_S2.1 | COMMAND_S2.2_n | | COMMAND_S2.1_n |
SDO_S2.1 l ANSWER_S2.1_n-1 | | COMMAND_S2.2_n |
NCS_S2.2 —

ck s22 —JJUUUUUUUUUUUuvvuvvuurryurduuuyuut

SDI_S2.2 | ANSWER_S2.1_n-1 | | COMMAND_S2.2_n |
SDO_S2.2 l ANSWER_S2.2_n-1 | | ANSWER_S52.1_n-1 |
Time
35 ¥irEEESETRA

BB PRI B TR16RIER, X—RIIEFEE, BN, ZHEED X LRGeS ER/ IR AT
2, BZOX LA RSN ER E RN BEEIR N,

42.4.11 SPIREE¥
A I M O T ST S
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4 Product features

£21 EORESY
Configuration |Symbol Nominal |Unit Step Default |Note
parameter range width
Start-up POWer_UPdiag en |0 0f 1 bit - 1 Can be adjusted by changing the
diagnostics - corresponding EEPROM bit:
VDD Power-On ¢+ 0: Deactivated self diagnostics
during Vppstart-up
+ 1:Activated self diagnostics
during Vppstart-up
This influences the average power
consumption of the device.
Start-up WUPdiag_en Oorl bit - 1 Can be adjusted by changing the
diagnostic - corresponding EEPROM bit:
PD Power- +  0:Deactivated self diagnostics
Up during PD start-up
+  1:Activated self diagnostics
during PD start-up
This influences the average power
consumption of the device.
VDD range vddyange Oorl bit - 1 Can be adjusted by changing the
corresponding EEPROM bit:
+  0:3.3Vsupply voltage for the
device
+ 1:5.0Vsupply voltage for
the device
Temperature kp25X:_compat Oorl bit - 1 Can be adjusted by changing the
compatibility corresponding EEPROM bit:
¢ 0: vddiange bit is active. Same
temperature offset parameter
and transfer function for
3.3Vand 5.0V supply
voltage (please see Transfer
Function Temperature)
*  1:vdd.ang bit is inactive.
Different temperature offset
parameter and transfer function
for3.3Vand 5.0 Vsupply voltage
(please see Transfer Function
Temperature)
(JIELETFA......
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+&21 (%) EOEKESH

Configuration |Symbol Nominal |Unit Step Default |Note

parameter range width

Acquire pressure | Kp25X,es compat |0 0Or1 bit - 0 Can be adjusted by changing the

and temperature corresponding EEPROM bit:

command +  0:10-bit acquire pressure/
temperature command like
e.g. KP254

+  1:12-bitacquire pressure/

temperature command like
e.g. KP253

4.2.5 U

& %23 0] B ohiQ M LA T ERpE :

v EHBYEE (REMNSE)
¢ S EENE (Diagl)

o (BRI ITTIOE (Diag2)

+  EEPROMZE (ECC f8iR)

SNRAMENEEE, N T —RIBR A &ENE N A2 ET RS
2R Diag1 #1Diag2 Jit R BT EIEHT MR 1287 " K o HITIZR /T, AL TEFT
tag wat B7/8] (BILSPI\NFRZ) , T EEAHRTIEK /TR IFERLAIIETI 2 m/Z (Eo

WNRBEFUEI 10 (REGEESE NS, MEET—XIERa ST s (I2WER, ERN 10 MmN SRR
—Zn (BUE4244F) o
MERE—PMULBEINHRY, MR RE MR ESHIIZETREE,

%22 5 {2 #rED
Failure Priority Diagnosis Code
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11

EEPROM: ECC error 1 1 0 0 0 0
Acquisition chain failure: Diagl 2 0 1 0 0 0
Sensor cell failure: Diag2 3 0 0 1 0 0
Pressure out of range: High 4 0 0 0 1 0
Pressure out of range: Low 5 0 0 0 0 1

No error - 0 1 0 1 0

WNRBBHULE 12 (RECERESRENSS, MNSE T —RIERGSIER 3 AIIZHER, ER 12 RN LR
—ED (BRE4244F)
MBRE—PULAREM, R ERELEFEREHIZERE,
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4 Product features

%23 3 (U2l e
Failure Priority Diagnosis Code

Bit 15 Bit 14 Bit 13
EEPROM: ECC error 1 1 0 0
Acquisition chain failure: Diagl 2 0 1 0
Sensor cell failure: Diag2 3 0 0 1
No error - 0 1 1

WNRBHEUWE 14 IFECEERENDS, WEETXRIZWRGSIER 1 IIZER, ERN 14 AIMMNEHWH
—E8y (BNEE42445)

=24 1 {2l CE

Failure Diagnosis Code
Bit 15

EEPROM: ECC error 1

No error 0

AR Bt Diagl #IDiag2 7= &E#H7, EHEETLEML 1286 SIE5) 512487,

4251 ZHREE

SPI SF SR E LI C12 YRR S (5588

v EIiI='0" FIEEHBIEEREE (ECC kI
v B ERE RS

A EEEEECC iR, ECC HFHIR—EHRINMWEIIZH, Ma—EBiFft, BE/BEENHHNFBEL.

4.2.5.1.1 Efifi="1

—BIMEIEE, BMERIENA/AEEE, RERAUTRYE, HMMISABMAEaERE:
v RKTEI LR E S R

v fERSEkEf (JEE)

Pressuresampling | 4 4 4 ¥ 4 ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥V ¥ 4
Failure presence 4,—| [] e.g. Pressure out of range: low
Command % % % %
Diagnosis code response [01010 | ['000071] ['00001 | ['00001 ]
Time >
36 SRR GIE AN c12="1"
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4 Product features

4.25.1.2 Efifi="'0

BR ECC 3HiRSM, REHFEEE, NFINKENXANENAIZEIABEE, IZEAREE—RAEHREE,
SBELEBRENEKER, 2RI 2T —RIENBX KX,

Pressuresampling | 4 4 4 ¥ + ¥ ¥+ ¥V Vb V4
Failure presence | | [] e.g. Pressure out of range: low
Command | [=><] =< =< =<
Diagnosis code response [01010] [00001 ] [00001 | [01010 |
Time >
37 ENRBERBIENMN c12="0"

4.2.5.2 FEHEBHSEE

REENENE . NREDERT TR pn, BT IR pu,, MAIEBERNAIISEKES, TR LRERE
BRMEHEHREN,

4.2.5.3 Diagl

Diagl Mt EE S HZANEE. Flt, I-AADCRYMINIRERERAY, A, BRAAMNSTEEE (WNRER
BY50%) #HITLEAR. WRAFANELERE, NiKEIZEHE,

O
>A Digital
A/D Filter

38 Diagl Ih&E

4.2.5.4 Diag2

Diag2 Mt EENERKRBRTHNEE. A, ATLALNHHKEE (FIMIEIR) o KPaox EERITHE 2
PMUESETM 2 MSERTTAN. FESEKRXT, XOMEMUEMRENIEEEE, EDiag2ERT, &£
TORAEREA RS RETN, NTEFFR:
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4 Product features

Normal Operation Diag2 Mode

U=f(p) i ; U f(p) i

39 Diag2 IhiE
4.2.5.5 EEPROM K&
BRI S HIT—R5TERY EEPROM ECClid. > EEPROM FH 16 MR 6 /™ ECC {u£ARk. 6 1
ECC iIAIE—" N EEPROM F (16 NEIENAL) A MFDLY E—EY E’ééﬁEu‘mﬁ,ﬂl BN R (L,

8 EEPROM FRI—UH IR IF R IE, ZRSBILLEIERITIT. 1% EEPROM FHREEREIMIHIRE SIS

ECC f8iR. MR ECC $&iR, HNAIZEIEIERET—

4.2.6 HEESIhEE

RIERAM SPIECE (I30SDO M Coae) » BTAEA THEHHNARITRIE

RPN —EE{EiX,

-

e

IVDDaverage[ H A] = Iypp + ISPIaverage

16 X fncs

IVDDmmge[ 7 A] =Iypp + -

x(ZSOuA+

B I1a{T

fsp1 X Cioad X Vbp

R TR 4R S TFTh4E:

(3)

2

)

+&25 SBEHYHEARNEE

Variable Description Unit
hpp Supply currentinto VDD pA
faes Sampling rate (e.g. pressure requests) MHz
fspy Clock frequency of SPI interface MHz
Cioad Load capacitance on SDO pF
Voo Supply Voltage v
4.2.7 BhiTH

T:EE Ej_] Fﬁﬁﬁ ( tstart-up _%m“ %’%ﬁ'&”ifz ) b %%1"1:3?}1}1@ SPI ﬁ%w%spluﬁmo
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5 Application information

5 NMAER

Microcontroller

KP46Xx
cs NCS GND

CLK CLK NC

MOSI SDI Vs

MISO SDO VoD

%dd

IC

& 40 R R R

& 26 T E

Parameter Symbol Values Unit |Note or condition

Min. Typ. Max.

Supply Decoupling |C1 30 100 - nF Typ: The use of a blocking capacitor
Capacitor with at least a nominal value of
100nF is mandatory; any drift or
tolerances in capacity of standard
capacitors are already considered.
To avoid any measurement
inaccuracy the supply blocking
capacitor has to be placed as close
as possible to the VDD pin, at least
the distance must be less than
10mm.

Min: The minimum capacity C1
including any variations or drift over
lifetime must not undershoot the
minimum C1 value.
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6 Package

6 ESESS

W TEFrR, %5 PG-DFN-8-1:

Sealing area

[13.95:005 $

' i ' 3 I s ot
H 4]
I 5 % °
L I 1T <~ ‘_ :
_1 ——————— . O O
) Dlﬂ :
E 55 70
Seating plane > )
g [13.75 Minz) Bottom view Pin
@0.4+0.05 Plastic protrusion
(5x)¢-o.25[aB] — 5 El of%.OS max (2.2)
(4x) 401 |C = (0.3) /. 1:03
....... g
| _ 1
2 ] ! o
AR Hik i | 8 )
= N | e =
< . 0
| o
|

X
™~ (8X)

1.3

4.3:0.1

5.1:03

m@E}

=7

Outer dimensions does not include protrusion or intrusion of 0,2 max. per side
(%% Sealing area on lid

1) Valid for the whole seating plane included tiebar area

2) Position of sealing surface defined by position of lid holes & edge

All dimensions are in units mm

The drawing is in compliance with ISO 128-30, Projection Method 1 [-E-@]
Drawing according to ISO 8015, general tolerances

41 PG-DFN-8-1 §fiR
A Mm (75 RoHS #E)

HNTHRBREKBEFP NIRRT RIER, FETHAAEN, ZBHUFE”RNEiRE. FE6FRTE
RoHS 7/ (B4R BTHERE, HHTS IPC/JEDEC J-STD-020 fkE, EARAFLBIFE) .
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6 Package
1.2
1.2
0.8 0.36
0.8 . .. 03
6x | ‘| 7x
7 7 7
: q D0 sk
~ 1 U -1
2 Kl U
g &
o o
o
v = @
[+ e]
= ©
o - Keep-out area ol =
o ¢
o~
— 7z
7000 7
07
1 | 77
Pin1 ﬂ
1.2
1.2
- copper @ solder mask stencil apertures
Based on stencil thickness 0.13 mm
All dimensions are in units mm
42 HELIRE

BARSIERREKIPAF LB X ERN BB TR A FRIER, Bty uRER/VATRERKE, &
BINFohEMEE, BXEATH. XFIER/FEE 0.3 mm. [EFEN 0.8 mmiY PG-DFN 13, EiINEA BEhEEX
MeEEERfF, UKIMAIRIRER. ZSRAEHEE, ESERMSBHFRER.

6.1 IRBIES
52 (HIRRIRED 5 2 | B 1 (L TF SRR — M,

DATE CODE
(YYWW)

@ GO

ASSEMBLY SITE CODE
KP465 1 B = RBG
0 M0 M0 O E=MAL

\PIN 1 TYPE
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7 Revision history

7 BiTiER

i+ 27 BiTieR

Revision |Date of Description of changes

number |release

1.0 2024-06-22 Initial release
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Important notice

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”).

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all warranties
and liabilities of any kind, including without
limitation warranties of non-infringement of
intellectual property rights of any third party.

In addition, any information given in this document is
subject to customer’s compliance with its obligations
stated in this document and any applicable legal
requirements, norms and standards concerning
customer’s products and any use of the product of
Infineon Technologies in customer’s applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments to
evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

Warnings

Due to technical requirements products may contain
dangerous substances.For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by
Infineon Technologies in a written document
signed by authorized representatives of Infineon
Technologies, Infineon Technologies’ products
may not be used in any applications where a
failure of the product or any consequences of the
use thereof can reasonably be expected to result
in personal injury.
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