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1 Block diagram

1 EE

Pressure Cells A 4 NS
H Normal Mode/ ' P ADC  |»
Diagnosis Mode - Digital Signal - SPI CLK
Processing Interface SDI
Tj_ADC
- K SDO
Y ry
Temperature
Sensor 4
EEPROM
|
R
Voo B3 Voltage e VPROG
Regulator NC
GND %ﬂ
& 1 ThEEIEE
Datasheet 4 Rev. 1.20

2024-05-23



KP464
Datasheet

afineon

2 Pin configuration

2 5IHECE
TEERT B3I HWEE,

a o ~N o

CGND

:VPROG
:VDD

e _J
2 SIHEE (IFME, BEXRZELGILE)
TRYIE T 5IH5EA,
;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 Vb Supply voltage -

. Only required during EEPROM programming and

6 Verog Programming Voltage Programming Mode entering
7 NC Not connected Pin is not bonded
8 GND Ground -
Datasheet 5 Rev. 1.20
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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 10 300 kPa
pressure range
Maximum input Pamb_max_shor| 10 600 kPa Limited time: Max. 300s
pressure range t
(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
AR B " BRI RATEE " 58907 7] BTFES XTS5 (FIE AR e KR EWIJHEHE,

FRTBHENLEFRMET, B TIEEE"E B HRITRFME IS TREBEEE
170 UES;, WRIR TE—HEHIRIE — T U LI T EIRIE N AT EEFR I #51F. CHT A&
BEFLBNRABUEF F A= BNz (I AT FEE . LN RATEELEFIET, vbD 5/
BI_LRGXT FHEHS (GND) HYBEFFE BT LN RABEEENX B, £/ EERETFETE
& (infineon) AENiASERIMETT LB THI B, TTHEILSrE /TR AR TRV EFED

BHEREFHE, HBA#SE

FIERS.
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3 General product characteristics

3.2 TEEE
ATHRIRBHEERIET, FRFBHUTIECE. FRIERHERE, UTHDPEERNMESEIIEXERRER
o
R3 TEEE
Parameter Symbol Values Unit |Note or condition
Min. Typ. Max.
Supply voltage Vbp 3.0 5.25 v
Supply Vob_uv VUVR max VbD._min Undervoltage range, reduced
undervoltage performance (see Characteristics in
Undervoltage Range)
Supply voltage Vgrad 1E-5 1E4 V/ms
power up/power
down gradient
Input voltage for |Vhigh in 1.8 Voot 0.3 |V Not valid in Power-Down mode
high level at pins
NCS, CLK & SDI
Input voltage for |Vyigh in_pd 2.3 Voot 0.3 |V Not valid during normal operation
high level at pins
NCS, CLK & SDI
(Power-Down
mode)
Input voltage for low| Vo, in -0.3 0.8 v
level at pins NCS,
CLK & SDI
Output voltage for |Viow out - 0.4 v Test current (sink) at pin SDO is 2.0mA
low level at pin SDO
Outputvoltage for | Vyigh out Von- 0.4 Vop v Test current (source) at pin SDO is
high level at pin 2.0mA
SDO
Ambient operating | T, -40 - 125 °C
temperature range
Thermal resistance |Rina 250 - 350 K/W Thermal resistance between die and

(junction-ambient)

Tams (Measured acc. JESD51-2)

Datasheet

Rev. 1.20
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4 Product features

4 m

R

4.1 R
4.1.1 SR
R4 SR
Parameter Symbol Values Unit |Note or condition
Min. Typ. Max.
Undervoltage reset/ | Vyr 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 | tyath 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 tsiareup_wa Within full
specification
Configuration
Parameter power_updiag en=1
Start-up time tstart-up_wod - 5 ms No SPI communication possible
(v_vithou’F self After tsart-up_wod 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 wupgiag en=
up time (without up_wod 0
self diagnosis)
Capacitive load at | Cioaq in - 14 pF
pins NCS, CLK & SDI
Capacitive load at | Coag out - 19 pF

pin SDO

(REAKTR......)

Datasheet
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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

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

Min. Typ. Max.
Ambient operating | pamb 40 - 115 kPa
pressure range
Accuracy pressure | accp -1.0 - 1.0 kPa T.=0°C to 85°C;
central temperature additional drift from specifications for
range 24 hours after reflow soldering.
Accuracy pressure accp Tiow -1.5 - 15 kPa T.=-40°C;
low temperature additional drift from specifications for
range 24 hours after reflow soldering.
Accuracy pressure accy_Thigh -1.5 - 15 kPa T.=125°C;
high temperature additional drift from specifications for
range 24 hours after reflow soldering.

2R TEEL eI I Bt s 1 R 55 F Rl m/Z R 1 FHIRIEEZRS, s I<IF4EATE] Bl i iE e Erm R 1
* 25T, 100kPa) 24/)\AT(A,

FEE:  SNEEFEIG AN AT EAELIEETFRETF 1 Ix BI1E o
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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 -2.0 - 2.0 kPa T.=0°Cto 85°C
central temperature Undervoltage range Vop_uv
range
Accuracy pressure accy Tlow -3.0 - 3.0 kPa T.=-40°Cto 0°C
low temperature Undervoltage range Vop_uv
range
Accuracy pressure | accp Thigh -3.0 - 3.0 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.1.20
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4 Product features

K8

(&) sPIBFE

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

Transition speed at
SDO (low capacitive
load)

tSDO_trans_l

30

ns

Vop=5V

Cioad= 50pF

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

Transition speed
at SDO (high
capacitive load)

tSDO_trans_h

50

ns

Voo=5V

Cload= 150pF

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

Clock high time

teih

75

ns

Clock low time

el

75

ns

NCS filter time

tincs

10

60

ns

Pulses below the NCS filter time will
be ignored

Delay between NCS
falling edge and
SDO active

tcsdv

75

ns

Delay between CLK
rising edge and
start SDO data

tpcld

50

ns

CLK to data at 10% of SDO rising edge
Cload= 120pF

Delay between CLK
low and start NCS
low

tsclch

75

ns

Delay between NCS
low and rising edge
1st CLK pulse

thelel

75

ns

Time between start
SDI data and falling
edge CLK

tscld

15

ns

Time between
falling edge CLK
and end SDI data

theld

15

ns

Delay between
falling edge last
CLK pulse and
rising edge NCS

tsclcl

100

ns

Delay between

rising edge NCS
and rising edge
CLK pulse

thelch

100

ns

(REAKTR......)

Datasheet

11

Rev. 1.20
2024-05-23



KP464
Datasheet

4 Product features

afineon

~s (%) sPIBFE
Parameter Symbol Values Unit |Note or condition

Min. Typ. Max.
Delay between tochdz - 75 ns
rising edge NCS
and end SDO data
Time between rising| tynncs 300 - ns
edge NCS and
falling edge next
NCS
Minimum input rise/ | tsp; switch - 2 ns 20% - 80% at SDI, CLK, NCS
fall time
Maximum output Vsbo_ovun -200 200 mV
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

R ES

KP46x RIEIRUEBE B4R S, Moffs , HITIARE, RFEXLESHNERB L ITEFREENN AN TR

Pamb =

(outy — of fsp)

(1)

KP46x R FER T ERERE, FREENAENNBRFRIES ZEEGAMEERIE. BT

REEAGBL” , SHEARHENEIE,

Datasheet
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g LSBour,2
=
©
c
=
(]
3
S %,
LSBour.1 9 ¢ I I
0 Pamb_max  PINA PIN2 Pamb_max
(min) (max)
—>» Pressure [kPa]
|¢———— Operating Pressure Range ——————p]
|€¢——— Maximum Input Pressure Range »|
3 ESfEER K
&9 EAEBREEFY (10 i)
Pressure Output Code
Symbol Values (Typ.) Unit Symbol Values (Typ.)| Unit
PIN,1 40 kPa LSBour,1 0 LSB
PiN,2 115 kPa LSBouyt,2 1023 LSB
&10 MR ELEERE (10 11)
Gain and Offset
Symbol Values (Typ.) Unit
Sp 13.64 LSB/kPa
offsp, -545.6 LSB
&1 EAEBREEFYE (12 41)
Pressure Output Code
Symbol Values (Typ.) Unit Symbol Values (Typ.)| Unit
PN, 40 kPa LSBour,1 0 LSB
PiN,2 115 kPa LSBour,2 4095 LSB
+F12 W MmBEHTERE (12 i)
Gain and Offset
Symbol Values (Typ.) Unit
Sp 54.6 LSB/kPa
offsp, -2184 LSB

Datasheet

13
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4 Product features

+|13 EHEEREEYE (14 i)
Pressure Output Code
Symbol Values (Typ.) Unit Symbol Values (Typ.)| Unit
Pin,1 40 kPa LSBour,1 0 LSB
PiN,2 115 kPa LSBour,2 16383 LSB
+14 WEEMmBEDZERE (14 {i)
Gain and Offset
Symbol Values (Typ.) Unit
S, 218.44 LSB/kPa
offsp, -8737.6 LSB
§ 2.5 2.5 E
£ =,
2 20 o
— 17|
= o
“os 15 5
T 2
<
1.0 LDT
0.5
0.0
-40 0 85 125
—» Temperature [°C]
= 4 EORERE

4.2.2 RERYR

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

Tomb = (OutT;—TWCfST) 2)

KP46x B3 ER T BT 2RE, FRSBENARENEFHHES ZERBLMLRRE, BTk "
REUREa< ", SHFAREIRREE,

Datasheet 14 Rev. 1.20
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%‘ LSBout,2
=
©
c
2
n
2
3 2o
LSBout,1 - 1
TN, Tinz
Ta (min) Ta (max)
—» Temperature [°C]
| Ambient Operating Temperature Range >
|« Temperature Transfer Function »|
B 5 mEEE R
+&15 mEFBRESME (10 1)
kp25x:_compat | Vddyange | Vop Temperature Output Code
. . Values . Values . Values .
Bit Bit Unit Symbol Unit Symbol Unit
(Typ.) Y (Typ.) Y (Typ.)
0 0 3.3 Vv Tins1 -40 °C LSBout,1 |0 LSB
Tins2 125 °C LSBoyt2 [1023 LSB
1 5.0 Vv Tins1 -40 °C LSBoyr,y |0 LSB
Tins2 125 °C LSBoyt2 [1023 LSB
1 - 33 % Tino1 -38.5 °C LSBoyt,1 |0 LSB
Tins2 126.5 °C LSBoyt,2 |1023 LSB
- 5.0 % Tins1 -40 °C LSBoyt,1 |0 LSB
Tins2 125 °C LSBoyt2 [1023 LSB
K16 1 MR R ERERE (10 {i)
kp25x;_compat Voo Gain and offset
Bit Values (Typ.) Unit Symbol Values (Typ.) Unit
1 3.3/5.0 Vv St 6.2 LSB/°C
5.0 OffST_s.o 248 LSB
3.3 offst 33 238.7 LSB
0 3.3/5.0 v St 6.2 LSB/°C
offst 248 LSB
Datasheet 15 Rev. 1.20
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xR 17 mEFERHITY (12 1)
kp25x:_compat | Vddyange | Vop Temperature Output Code
Bit Bit 2’:;:35 Unit Symbol }I:;:e)s Unit Symbol }I:;:e)s Unit
0 0 33 Vv Tins1 -40 °C LSBout,1 |0 LSB
Tins2 125 °C LSBoyt,, |4095 LSB
1 5.0 v Tins1 -40 °C LSBoyt,1 |0 LSB
Tins2 125 °C LSBoyt,, |4095 LSB
1 - 33 Vv Tins1 -38.5 °C LSBout,1 |0 LSB
Tins2 126.5 °C LSBoyt,2 |4095 LSB
- 5.0 % Tino -40 °C LSBoyt,y |0 LSB
Tins2 125 °C LSBoyt,, |4095 LSB
&18 WEMmEREEERE (12 11)
kp25x;_compat Voo 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 mEFERHMITY (14 i)
kp25X:_compat | Vddyange | Vop Temperature Output Code
Bit Bit 2’:;:35 Unit Symbol }I:;:e)s Unit Symbol }I:;:e)s Unit
0 0 33 Vv Tins1 -40 °C LSBout,1 |0 LSB
Tins2 125 °C LSBoyt |16383 LSB
1 5.0 % Tino -40 °C LSBoyr,y |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 Tino -40 °C LSBoyt,1 |0 LSB
Tins2 125 °C LSBoyr,> |16383 LSB
& 20 MW REEERE (14 1)
kp25x;_compat Voo Gain and offset
Bit Values (Typ.) Unit Symbol Values (Typ.) Unit

(RIBET ]
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<20 () WEMmEBEIRESEHH (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 R

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

4.2.3.1 HNEEBIRED

LT SPHEMIEIRE “MAEmERanS” B, BN EBER,

4.2.3.2 IBHEBIER

B IS I T ERE S, NCS 3IBIATTE CLK 3| FHARRIE R B,

2R WIBEREG TR, W F—RaSEMLRmETIE (NCS S TMEEF, [FFICLK ELH) o

AT EERBEMNEREREEGRBERME, BRARETAEE ISP (FIMNIRIVEIH ")
ZHl, FF tnnBdiE) (BB R)

2R HIRNCS FICLK BEEFSIFE S —5am <, TSRS E—5< a0 SHIalE/Ra 090/, T —5% SPI
58 I [B] 5 —5% 50 S HIHE/

4.2.4 BRiTiEEO
EEMSREHETAR BRI 16AI BITIMNGIED (SPI) . SPI N ERAEXNFSKN TR

NCS | e e
tscicn | thic ton ten tscicl | theicn
-t -~
ck A | | | 1]
itcsdv i tpcld | i
- - ; | tpchdz
: : | - - it
S0 — 77K WeE X - Tsm>——
tscd | tho
-
sl 777K MsB X _ _ S XA
6 SPI ESFF

L NCS ASEBFER, SDOATFEREITVRE (TEHTT SPIERE) -
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4 Product features

3 CLK FHRERAR 4 0 8K 16 BYfEEREY, T—1 SPINEM AR HBEEHIRAIES,
INSR NCS AR FENRE CLKIZME, MIAAFEERN. L— 1 es<rIMaREE F— R EaPRIx,
B[ ARIBEERRIXME—H ID S, ZANEMMEIRIRHAR KP46x RIIBIFIE RS E2H—RY.

4.2.4.1 EEPROM T]4RiE

P& SPIZO%Y EEPROM B LA T ER 9 #H1THRIZ :
o PRI (spi_id: 28 0-7 i)
«  SPIZEOERE:

kp25x, res_compat
vddyan ge

kp25Xt_compat

I ==
WUPdiag_en
power_uUpPdiag_en

4242 @S

EXTUTEHS

v FREMRIRFT

' FEES (BfFEZEREHBEEE. EEPROM MEMR/GEHM Diagl & Diag2)?
‘' FRECEE (8iF12BEAHBYSEE. EEPROM MEMR/GEHAY Diagl & Diag2)?
v fREBER (BUEEBRRE)

o R8T (228 Diagl. Diag2)

v pARREER (BE Y3 Veros LHIMEEFE (Glov) A SHFHNRZRT)

U RE LERIMERBTEIE RIX K ISHH S (
T, ARREREERNIZHESR.

4243 @WLITH

TESPIMINFAR &R IXRYER LRI ZERE T T—SPii (N+1) &RiXo

HERXE—%wS (N) B, WRAT—FK<$ (N-1) FREERTR, WRE—FHSN) FFHRTLIE,
ZHen<RRA Diagl M Diag2 M=, EMITEKIZETHAE, EHE (BIEFBHERENGEERE) F2EH.
ERB[BELBFEMUENE—TNERMIL FHRLTHIRIRFTNE (BBIH%H4.2.4.88) ,

&

WE4246%) , BEWMEMRESE (BEfifici2="1) WIE

p=

4.2.4.4 14
SPI eV T :
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afineon

15 14 13 12 " 10 8 7 6 5 1 0
| | o |
RequesT  [FESET| ASDTIONAL
| | I |
MSB LSB
7 SPI T 2451
LUTFE5#99 10 i SPI BYPRRZGE X
15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
o o
DIAGNOSIS DATA PA$|T
I I A A I I A
MSB LSB

E s SPI M7 45# (10 1iI)
ZINEMERTHREEA®S (1011) « FECEE®SS (101i1) MeaKZE&SS (101D o
U&7 12 {31 SPI BOTRRIE N

%5 14 13 12 M1 10 9 8 7 6 5 4 3 2 1 0
| o rrrrr b

DIAGNOSIS DATA PAff'T
| N R A I T O A I

MSE LSB

B o SPI MR 45# (12 iI)
N EMERTIRENEAGS (1211) « FEUEE®S (1211) MedRiZEra<S (12141 -
LA TFE5¥99 14 131 SPI F9PRRZE X

5 14 13 12 1 10 o9 8 7 6 5 4 3 2 1 0
0 T
% DATA PARIT
5 I ) A A A R M M A O

MSB [SB

SPI MLZ45# (14 i)

BN EMERTREEDSS (1411) « REVEES<S (141) MARKIZES<S (141D
AT ¥ 7RIRTTRY SPI MR TE X -

& 10

Datasheet 19

Rev. 1.20
2024-05-23



KPasa Infineon

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 O R I I
MSB LSB
11 IRIRRTEY SPI ARz 454

4.2.4.5 T(BRLE
LUF SPI mRz @ 3E 3 @5e (LSB, [0]) :

. HEUES
. REURE
. B

o OBEIR
16 {UPBR FEEAN—AEA TS (BEEFEREAD -

4246 IENX

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

L N R U A
o o 1|,X|0 O O O O o o o o o o0 o

12 é, kpzsxres_compat =0 Ejﬁgﬁﬁy}iﬁiﬁi% (10 11‘-1-)

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

| rr - - 1 1 [ |
o o 1(,Xx}0 1 0 0 O O O O O O o0 O

13 é, kp25Xres_compat =1 Ejﬂqgﬁﬁyﬁj}ﬁi%\ (10 1ﬁ)

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

I R D D D R
o o 1(Xx|]0 1 O O O O O O O O o0 O

14 Y KP25Xres_compar = 0 BYHIIRENE HE0 < (12 1i1)

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

| . r-r-r-r-r-rr -t [ [ |
o 0o 1|(X|0 0 0 0O 0 O O 0 0 0 0 O

15 é, kpzsxres_compat =1 Ejﬁgﬁﬁy}iﬁiﬁi% (12 11‘-1-)
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5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
| | | |
0 | 0 : 1 X 1 : 0 : 0 : 0 | 0 : 0 || 0 | 0 | 0 : 0 || 0 | 0

E 16 KEEH®HS (1411)

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

17 é’ kp25Xres_compat = 0 Ejmﬁﬁyiﬂrgﬁ% (10 11‘[)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
] I R R R D O R R D
0 | 1 | 0| X |0 | 1 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0

18 é, kp25Xres_compat =1 Ejmﬁﬁy;ﬂrgﬁ’% (10 11‘[)

5 14 13 12 1M 10 9 8 7 6 5 4 3 2 1 0
I R R R D R R R R
0 | 1 | 0O X | O | 1 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0

19 é, kpzsxres_compat =0 Hﬂ'ﬂgﬁﬁy‘;ﬂgﬁ@ (12 1ﬁ)

%5 14 13 12 M1 10 9 8 7 6 5 4 3 2 1 0
0:1:0 X 0:0:0:0:0:0:0:0:0:0:0:0

20 é’ kp25Xres_compat =1 Ejmﬁﬁy;ﬂrgﬁ’% (12 11‘[)

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

B 21 KECRE®H<S (14f1)

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

22 Ef KP25Xres_compat = 0 BHURIZHTERS (10 i)
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15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

23 é’ kp25Xres_compat = 1 Hjmﬁ“@%ﬁﬁ’% (10 11‘[)

24 é’ kp25Xres_compat = 0 Hjmﬁ“@%ﬁﬁ’% (12 11‘[)

25 é, kpzsxres_compat =1 quﬁ-\@%ﬁﬁ% (12 11‘[)

1 o o|Xx}|1 0 O O O O O O O O o0 O

26 R iCHr@<S (14 1)

ARE TR S/E, BB TEFT 8 g ware (B SPIBSFR Z) , T EERERERNBIE )2 /Z (B

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

i1 o 1,00 O O O O O O O O O o o

27 R BEENHS

1 1 i1|x,0 o0 o0 o0 o o o o o0 o0 o0 o0

28 FEURIRTHS

2R Bz (C12) RENWTLEZHTE LT
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29 R REERSD
4.2.4.7 B IR

ERETH, REEENGLIEN. XEMLTHE—RRE (BINRERNG<S. REAMUEHEME, MUk
]

M5 16n (HEfn=1. 2. 3.) &)

FSEUBEEIR. WINEEEHRIAIMmNI T,

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

30 B S iR B m R

42.48 IRIAFTRERIE X

"REPRIRTTER L I R NKEEREXE, WMTAR, ZKP4ex (ZRERSBEFTEZS TR HHNEL

REHistTh, shEd MR E RS,

15 14 13 12 1 10 8 7 6 5 1 0
I I | | I | I
0 1]/0 1 o0]o0 110 1 1 0 1
I | | I I I I
31 FRIRRTE R E X
4.2.4.9 SR IRME

TEZFISER T A RN SE R EERIZS. NCSHRAERB TG, 1EKEB
HARAEERREEE, FhREIEREN E—FiERan<HIMmLN,

SRR 16 LK

Microcontroller

CLK
NCS
MDO
MDI

NCS low for 16 CLK pulses

< 8 o 8
o =z Y &
KP46x
32 BERHEITRG
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BEHIETTHY SPHE S F U TEFR.
NCS I | |
CLK |-U—L|—L 16 CLK cycles |—| H |—| |—| |—| |—| 16 CLK cycles |—| |—] H

MDO [ COMMAND _n | | COMMAND_n+1 |
MDI [ ANSWER_n-1 | | ANSWER _n |
-
Time
B 33 BREESERH

4.2.4.10 YHIEFERE

HEEREURTREZ N RIMERED—1 SPIERE, UTNBTRITHIZSS M, 152R “FIEiEgERG”,
T RRANERE S R E R E— MR S 28

UGS NIEIEN R HRERZIRH,

TEERT HEEELMHTIREEE SR,

Microcontroller

NCS_S3

— MDI

NCS_S2

—MDO
CLK
NCS_S1

NCS_S1 low for 16 CLK pulses

CLK

NCS_S1

SDI SDO

KP46x_1.1

NCS_S2 low for 32 CLK pulses

< 5 < g
o o o
SDI S  spo sDI S  spo
KP46x_2.1 KP46x_2.2
NCS_S3 low for 48 CLK pulses
=z & 5 8 = &
S o o
(8] Q Q
L1SDI = SDO SDI = SDO SDI = SDOH-
KP46x_3.1 KP46x_3.2 KP46x_3.3
34 HIEHIRERH
Datasheet 24 Rev. 1.20
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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 EEF —ENCS 2288471 EBF (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
ek s24 —JJUUUIUuiryrrirdryrrrdrdurud,.

SDI_S2.1 | COMMAND_S2.2_n | | COMMAND_S2.1_n |
SDO_S2.1 I ANSWER_S2.1_n-1 | COMMAND_S2.2_n |
NCS_S2.2 _I [
o 22— TLIUUUUUUUUUU LU UUUUUUU U UL

SDI_S2.2 I ANSWER_S2.1_n-1 || COMMAND_52.2_n |
SDO_S2.2 I ANSWER_S2.2_n-1 | ANSWER_S2.1_n-1 |

!
Time
35 HicEESERA

BYSIBRORHIB B AR 16 HOMEH, X— AR ER, TN, R LA BRIIRIINTR
®, BERSE LA BRNNER RN BERIR M,

42.4.11 SPIREE¥
A I M O TS ST S
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£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 - PD corresponding EEPROM bit:
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: vdd.ng bit is active. Same
temperature offset parameter
and transfer function for
3.3Vand 5.0V supply
voltage (please see Transfer
Function Temperature)

*  1:vddeng bit is inactive.
Different temperature offset
paramter and transfer function
for3.3Vand 5.0 Vsupply voltage
(please see Transfer Function

Temperature)

(RBKTA...
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+&21 (8) EOKESY
Configuration |Symbol Nominal |Unit Step Default |Note
parameter range width
Acquire kp25Xes compat |0 0Or1 bit - 0 Can be adjusted by changing the
pressure and corresponding EEPROM bit:
temperature +  0:10-bit acquire pressure/
command temperature command like
e.g. KP254
+  1:12-bitacquire pressure/
temperature command like
e.g. KP253
4.2.5 10

& R28 0] B ot LA T apE

v ENBYEE (REMSE)
v S HENE (Diagl)

v (ERBBPITINE (Diag2)

» EEPROMIQZE (ECC $5iR)

NRINEIELFE, WE TR & IEM BV ISET A,
AR Diag1 #1Diag2 Jit R e T EIEHT B & 12 8 ep & Fhit %o HITIZER SlTs BB TETF
tag wait BT/8] (BILSPINFRR ) , FTEEAHFTIEK /TR IFELAIETI 2w/ E Eo

WRBAUWE] 10 (ERBCREHENHS, MWRKETRIZWRGSBMER 5 (IZEER, R 10 (MR ZEMRY
—&5n (BHE42445) ,

MRBE—NLLERINREM, WREE AR R=RIIZETD,

+22 5 (IS HrXES

Failure Priority Diagnosis Code

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11

EEPROM: ECC error

Acquisition chain failure: Diagl

Sensor cell failure: Diag2

Pressure out of range: High

| | W| N|
| O]l O ©| ©

Pressure out of range: Low

0 0
1 0
0 0
0 1
0 0
1 1

ol Ol O| k| O] O

No error -
WNRBBHUWE 12 (ERBURE R E IS, MWFET
—E5 (BE42445)

MRE— MU LERIMARK, MR EEMFTHRRESHIZETE,

1
0
0
0
0
0
_‘x

EUWan L BT 3 AIIZMTEE R, {E 12 UM 45HRY
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23 3 (i Er S
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

WMNRBHUE 14 (IFRBCEESHEN®S, MNSE T —RIZRaGSRER 1 (2SR, Fh 14 IMRNEHN
—E8 (BIEFL42445) ,

K24 1 2R

Failure Diagnosis Code
Bit 15

EEPROM: ECC error 1

No error 0

FRE it Diagl #IDiag2 7= &7, HEEITLX AL 26 SE5)EI2HT7

4.2.5.1 CHEER

SPI SR E(iI{i C12 2 RARENE (15585

v Bfifii='0" FIEEESESRES (ECC $iZMIL)

v B ERRERARE

2B EAEEECC #HE, ECC #hiR— W NAMIESY, HEa—H7El, BHEEELEENEEE
o

4.25.1.1 Efifi="1

—BRMEIMRE, BRSNS/ AEEE, RE
v RTIEIE R T S RS

v fERSEkEf (JEE)

FEUTHRG, BRAZERABRNSFEER:

.28 200 200 200 2R 2NN 20N 2NN 2NR 2NN 2N 2NN R 2NN
Failurepresence [ [ ] [

Pressure sampling

e.g. Pressure out of range: low

Command =<1 = =] =
Diagnosis code response [ 01010 | | 00001 | [100001 00001 |
Time "
36 SRR FISE MM c12="1"
Datasheet 28 Rev. 1.20
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4.25.1.2 Efifi="'0

R ECC f8IRSN, REBEMFEFE, NEIMRIENXBEMNEBIZEEEE, 2R EE—REHHRE
B, RELBXNNEKEN, SRS ST —XIRNERAX,

Presswresamping | 4 4 b 4 b b 4 b bbb b4
Failure presence | | l | e.g. Pressure out of range: low
command | [S] B B B
Diagnosis code response [01010 | [000071 | [00007 | [01010 |
Time >
37 SSRGS MM c12="0

4252 [EHEBHER

NERENENES . MREDERT TR pn, B LR pn,, MR IKEHENAIZEIAREE, TR _ERER
BEERERENETHEN

4.2.5.3 Diagl

Diagl MIAEESRIZHITNEE, Hlt, 3-AADCRVMINIREIZRN, AR, BEAMNSTHSEE (YHHERR
BY50%) #HITLEER. WMRAFANELEE, NiKEIZEHRE,

Digital
Filter

38 Diagl Ih&E

4254 Diag2

Diag2 Mt EENERKRBRTHNEE. Ak, FTLUENHHKEE (FIMIERIR) o KP4ox EFERITHE 2
PNERTTM 2 M SERBTAM. FERENT, XOMEMBUEBINEEREEEERE, £Diag2iRHT, &
TRANEE AR ERET K, NTEFR:
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Normal Operation Diag2 Mode

T T

r TL |
;Tl g

39 Diag2 Ik

A

4.2.5.5 EEPROM K0&

R BRI S HRIT—R5TE/ EEPROM ECC i, &> EEPROM FH 16 MU3E(UA 6 > ECC fiI4ARL, 6
N ECCHIAJTE—N EEPROM F (16 NEIENAL) AIHMIFNLL IE— N ENSE SRS 7 N BN L BUE (L,

£ EEPROM FH—IEIRBFRNYIE, ZRIBFEHERIEFIZITo % EEPROM FHMEAIEIIMI B IRE =S
ECC iR, WIRMIN ECC FHIR, MNMBVIZETRIDRERE T — R ln N —fe(Eix,

4.2.6 HEEIh#E
RIERAF SPIERE (FI1%0SDO £ Cioas) » ATMMER FENAKHBERETRN TRIHN BT

IVDDaverage[ M A] = Ivpp + IsPlyyerage (3)
16 X f f X C] d X VDD
I VDDaverage[ M A] = Iypp + TINCS X (250 wA + 258 ;a (4)

+®R25 BEYIHEAREE

Variable Description Unit
Ivop Supply current into VDD A
fncs Sampling rate (e.g. pressure requests) MHz
fspi Clock frequency of SPI interface MHz
Cioad Load capacitance on SDO pF
) Supply Voltage Vv
4.2.7 BT

RN (tarwp — SREBIFIE"R) , S[HEXER SPI a5 LIYTSPINEL
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5 Application information

5 NMAER

Microcontroller

KP46Xx
CS NCS GND

CLK CLK NC

MOSI SDI VPROG

MISO SDO Vob

{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

ESETS

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

infineon

SEALING AREA

O(4.14) £0.025
[73.95:0.05 ¢ 0 Z
<
b4 s O O Ra?
E A= b RHE
o~ = =
g 3 : o i\sﬁ
-l —— = O_0 B
1
oy
SEATING PLANE 375 1
Marking defined in Marking Specification
(sxI[&{0.25]4e] 0o PIN 1 MARKER
(Lx) C .
[A] e Id 1.2 MAX. GATE INTRUSION (2.2)
TRO.E) (4x)
¢l L] TRO.21 [bx) (20.3)
] ' x| PLASTIC PROTRUSION l s
= 0P 003MAX l
%_‘}_ 30,4005 E L, ) ‘
11 & L E 1T = T
b < = B 7x) B~ -
. fot [
(%) = (0.35)
1.2 [MAK, GATE INTRUSION OUTER DIMENSIONS DOES NOT INCLUDE PROTRUSION OR INTRUSION OF 0,2 MAX. PER SIDE
£ 3e01 1) VALID FOR THE WHOLE SEATING PLANE INCLUDED TIEBAR AREA
(5] 2) POSITION OF SEALING SURFACE DEFINED BY POSITION OF LID HOLES & EDGE
5103 —
=[02[e] BASED ON Z8B00188260 v15
=]
& 41 PG-DFN-8-1 iR

FEM (75 RoHS HE)

HNTHRBREKBEFP NIRRT RIER, FETEAMAEN, ZBHUFE”RNEiRHE. FE6FRTE
RoHS 7/ (B4R BTHERE, HHTS IPC/JEDEC J-STD-020 fkE, EARAFTLHBIFE) .
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6 Package
1.2
1.2
0.8 0.3
o] | T
Z
% J|
2 JF
7%
& &
(o'} (oY}
o
- - @
8 o 2
: : ‘_L
Al g
n
T 7
Z N7
0.5
1.2
1.2
- copper D solder mask stencil apertures
Based on stencil thickness 0.13 mm
All dimensions are in units mm
42 HELIRE

BARSIERRERKOFFFENBNESN B TR AENER, ExtafiRizRUARINERKE,
BiNFohEMEE, BXE0TH, SFERFEEN 0.3 mm. [EEEH 0.8 mmkY PG-DFN 3%, EiINEA BaEEX
MR, UKMAREMNIRR, ZSMFRAEHEE, E5ERMSEHPER,

6.1 IR BED
S AYIARIRED S 2 B 1 (TS EmE—m,
DATE CODE
' (YYWW)
@ 6 I ASSEMBLY SITE CODE
KP464 1 B = RBG
o O E=MAL
\ PIN 1 TYPE
43 SRBIED
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N A3
7 BiTieR
|27 EITiER
Revision |Date of Description of changes
number |release
1.0 2022-11-25 Initial release
1.1 2024-01-18 New SP Number
1.2 2024-05-23 Identification Code updated
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