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1 Block diagram

1 E=E

Pressure Cells \ 4 NCS
H Norma! Mode/ > P ADC |
Diagnosis Mode Digital Signal L. SPI CLK
Processing Interface <D
Tj_ADC
) i SDO
i A
Temperature
Sensor \ 4
EEPROM
[
R
Voltage E P VrroG
Voo K—
Regulator 54 NC
GND EE
E1 TheeiEE
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2 Pin configuration

2 5IHECE
TEERT B3I HWEE,

.
[
B oW N
O
O
g O ~N o
Al
>
2

Lk JJ
2 SIHEE (IFME, BEXRZELGILE)
TRYIE T 5B,
|1 5| B35 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. 1.20
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3 General product characteristics

3 m—RR RIS
3.1 3 R AEIEE
rR2 B RATEE
Parameter Symbol Values Unit |Note or condition
Min. Typ. Max.
Maximum supply VDD 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)
Maximum voltage 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
temperature range Ta max
Maximum input Pamb_max 10 300 kPa
pressure range
Maximum input Pamb_max_sho| 10 600 kPa Limited time: Max. 300s
pressure range rt
(short term)
ESD robustness - Vesp_HBM -2000 2000 v According to
HBM ANSI/ESDA/JEDEC JS-001
ESD robustness pins | Vesp cpme | -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
Z2E BT " EXIRABEE " ArFBI 7 7] ATRES NI 55 18R A e X R EWJEEE, #

FERTHHAERLERHT, A" LIFEEE" BT FHRFHZIIE S TEBIEEETTo
WL, RER T E—EHRIG e — T LB IR ISt BTFEIR T a5 1o (KBTI EI R EETE
LXIRABE S T A= MBI AT e . TELEXTRABE EL F5 T, VDD 5/4 L
#EXT FE5 (GND) BY B [ET ST LEXIRAEEENK BB, L /FRIEHEETE CE
(infineon) A UE iR LE RN TG LI BIFTRTE, TTHHISLITE /TR AR TFRIVEED. &
AP FRFE, HAESZFBFERE, LR BT EEIER T e (L9E IR

ER,
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3 General product characteristics

3.2

&3

T1EEE
BT BER A ERET, FAEBHUTIEEE. BIESGIHEA,

T1ESEHE

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

Vbp

Test current (source) at pin SDO is
2.0mA

Ambient operating
temperature range

Ta

125

°C

Thermal resistance
(junction-ambient)

Rthua

250

350

K/W

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

Datasheet

Rev. 1.20
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4 Product features

4 m

i

4.1 R
4.1.1 SR
Ra SR
Parameter Symbol Values Unit |Note or condition
Min. Typ. Max.
Undervoltage reset/ | Vyyr 2.1 2.7 v
release level
Undervoltage reset | Vyyr_ pyst 100 300 mV
hysteresis
Supply currentinto |/pp - 35 mA Without SPI communication
VDD
Supply currentinto | lpp pp - 10 HA
VDD during power-
down mode
(quiescent current)
Pressure signal path| tpath 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
(vyithou’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

Rev. 1.20
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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 | 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 Tlow -1.5 - 15 kPa T.=-40°C;
low temperature additional drift from specifications for
range 24 hours after reflow soldering.
Accuracy pressure acCp_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 FHIRIEEZERS, s I<IF4EATE] o [El i iE e E R 1
* 25T, 100kPa) 24/)\AT(A,

FEE:  SNEEFEIG AN FTEAELEIEETFRENTF 1 Ix BI15. o
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4.1.3 &R R E Rt

re %38 R BOR B 1%
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 i 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 _high -3.5 - 35 °C Ta=85°C to T._max; After device
temperature high self-heating within accr_nign
4.1.4 RESEERHE
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 Voo 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 Y 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

(RBLT;......)

Datasheet 10 Rev.1.20
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4 Product features

&8

(&) sPIBFE

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

Transition speed at
SDO (low capacitive
load)

tSDO_trans_l

30

ns

Vopo=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

Cioad= 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
Cioad= 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
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~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 tonncs 300 - ns
rising 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 =

(out, —of fsp)

p

(1)

KP46x SR FER T ERERE, FRSBENAENNBFRLES ZEEELMELERE, BT "

REEDSL ", SBEFARHENENE.

Datasheet
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4 Product features

g LSBourt.2
=
©
c
o
2
E_
LSBOUT.1 | 't T T
Q0 Pamb_max PIN1 PIN2 Pamb_max
(min) (max)
—>» Pressure [kPa]
|¢———— Operating Pressure Range ————|
|€¢——— Maximum Input Pressure Range »
s EASRRH
&9 EAFEREEYE (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
+&R10 WM mEEEHEERE (10 {i)
Gain and Offset
Symbol Values (Typ.) Unit
Se 13.64 LSB/kPa
offsp, -545.6 LSB
&1 EHEER YT (12 i)
Pressure Output Code
Symbol Values (Typ.) Unit Symbol Values (Typ.)| Unit
PN, 40 kPa LSBour,1 0 LSB
PIN,2 115 kPa LSBouyt,2 4095 LSB
+F12 ISR ELFERE (121
Gain and Offset
Symbol Values (Typ.) Unit
Sp 54.6 LSB/kPa
offs,, -2184 LSB

Datasheet

13

Rev. 1.20
2024-05-23



KPAG4E Infineon

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
K14 WM mREEHEERE (14 i)
Gain and Offset
Symbol Values (Typ.) Unit
So 218.44 LSB/kPa
offsp, -8737.6 LSB
E 25 25 E
= x
2 20 2
— (]
S 2
“oqs 15 2
w
=]
I 3
1.0 1.0 T
0.5
0.0
-40 0 85 125
—» Temperature [*C]
4 EHRERE

4.2.2 EIBRECRE
KP46x B EEROEBT B S, 7 offs; HITHE, 1RIEXLSMAERERH It EMEEEN AR TR

_ (outy ; of fsr) (2)
T

KP46x SR FER T ERERE, FRSBENAERENBFRHES ZEEBLMELERE, BT "
REUCRES< ", SFAREFIREEE

Tamb

Datasheet 14 Rev. 1.20
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EJ'QJ LSBout2 40
— *”
- AP
z -
2
(7]
H
3 %
LSBourt,1 { I I
Tin Ta (max) Tin2
Ta (min) —» Temperature [°C]
|¢——— Ambient Operating Temperature Range ——— |
|€¢——— Temperature Transfer Function >
5 B 51 bR 3
®15 mEFBREEY (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 160 °C LSBoyt, |1023 LSB
1 5.0 % Tino1 -40 °C LSBoyt,1 |0 LSB
Tins2 160 °C LSBoyt,2 |1023 LSB
1 - 33 % Tino1 -38.5 °C LSBoyt,1 |0 LSB
Tins2 161.5 °C LSBoyt, |1023 LSB
- 5.0 Y Tins1 -40 °C LSBout,1 |0 LSB
Tins2 160 °C LSBoyt2 [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 5.115 LSB/°C
5.0 offst 50 204.6 LSB
3.3 offst 33 196.9 LSB
0 3.3/5.0 v St 5.115 LSB/°C
offst 204.6 LSB
Datasheet 15 Rev. 1.20
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®17 MEFBRESE (1211)
kp25x:_compat | Vddyange | Voo 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 160 °C LSBoyt,, |4095 LSB
1 5.0 % Tino -40 °C LSBoyt,y |0 LSB
Tins2 160 °C LSBoyt,2 |4095 LSB
1 - 33 Vv Tins1 -38.5 °C LSBout,1 |0 LSB
Tins2 161.5 °C LSBoyt,, |4095 LSB
- 5.0 v Tins1 -40 °C LSBoyt,1 |0 LSB
Tins2 160 °C LSBoyt,, |4095 LSB
%18 MRS RES RS (12 1)
kp25X:_compat Vop Gain and offset
Bit Values (Typ.) Unit Symbol Values (Typ.) Unit
1 3.3/5.0 Vv St 20.48 LSB/°C
5.0 offst 5.0 819 LSB
3.3 offst 33 788.3 LSB
0 3.3/5.0 Vv St 20.48 LSB/°C
offst 819 LSB
£ 19 RmERERBGY (14 1)
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 160 °C LSBoyt,, |16383 LSB
1 5.0 v Tins1 -40 °C LSBoyt,1 |0 LSB
Tins2 160 °C LSBoyr,> |16383 LSB
1 - 33 Vv Tins1 -38.5 °C LSBout,1 |0 LSB
Tins2 161.5 °C LSBoyt,2 |16383 LSB
- 5.0 v Tins1 -40 °C LSBoyt,1 |0 LSB
Tins2 160 °C LSBoyt,, |16383 LSB
& 20 MW REEERE (14 1)
kp25X:_compat Vop Gain and offset
Bit Values (Typ.) Unit Symbol Values (Typ.) Unit

(RBETR

Datasheet
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4 Product features

=20 (4) WEaMEBEEREERI (14 1)
kp25X:_compat Vop Gain and offset
1 3.3/5.0 Vv St 81.92 LSB/°C
5.0 offst 50 3276.6 LSB
3.3 offst 33 3153.7 LSB
0 3.3/5.0 Vv St 81.92 LSB/°C
offst 3276.6 LSB

/’Eﬁ N Tiny/LSBout, /ﬁ]Tm,z/LSBOUT,z /#E)ZH?E%?/E/?@LZ/? P /ﬁZ‘_A%IﬁE}:EEo I/fﬁgﬁgﬂé_‘\;f
TIERET, EX o

4.2.3 IR

KP46x B —MIFTREV B BBINEE, MMAIEBIR, FRSFEHNIEBRE, IR KIEREK. BXERERE
X THEFUHFE, B2, oo (BRBEBSEEH"R) o

4.2.3.1 HNEBIE
LB SPHEMIENEIM A mE A SR, RN EHEER,

4.2.3.2 IBHEBIER
B MBS T IRERE RS, NCS 3| TE CLK 51 EFHARRE R BT,

EFE: HIRIFEEEL FAEBRE, W TF—5a SIFMEIRIETIE (NCS ZTNNTEF, [FIETCLK 8 LH) o

AT EERBENEBREIREEGRBERME, BARETAEE ISP (FIMNREEH<”)
ZH0, FF tannoBdiE] (BB R) o

2R HIRNCS FlI CLK BB/ F B &5 —5in <, T RS E —5< 50 SHIa)E /R A9, T —5% SPI
55 I [E] 5 —5% 50 S HIHE/

4.2.4 B{TEEO
BIEHAIEEHETAREN 166 BITINGIED (SPI) o SPIFERBXNESKIN TR

Datasheet 17 Rev. 1.20
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4 Product features

NCS | o m
tscich | thelcl tein tai fscict | thaieh
ﬂ—b‘:ﬂ—hﬂ_ﬁ“_ﬁ. i‘ﬂ—b‘i“‘—b‘:
ok P4 . [ 1 1__ "L I
itcsdv § tpcld i E
'4-I-1 4—» ‘_. : tpchdz
S00 — (KW X T D Ty
tsca | thei
SDI s MSB_ X __1sB
6 SPI EYFF

L NCS HEEB TR, SDOoTFEMRITRE (FTiE#HTT SPIBIE) -

Y CLK A EA%R 0 0 5% 16 BIMBEREY, T—1 SPIZEME A HBEHEIRNES.

WS NCS HREBFELEH CLKIZE, MEAAEREEN. L— M aSHmELFE F—RIEmPLIX,
B[ AIRIBERLZEZEE—H ID S, ZEMMARIRER KP4ex RYIFTE RS TS —HY.

4.2.4.1 EEPROM A RiE

P& SPI O3 EEPROM BY LA T ER9 #1T4RIE
o FRIRFFMME (spi_id: 28 0-7 i)
«  SPIZEORE:

kp25X res_compat
vdd range

kp25x;_compat

o [BEHBIZET:
WUpdiag_en
POWeEer_UpPdiag_en

4.2.4.2 5ic]

EXTUTaHE

v REURIRFT

' FEES (BfFEZEREHBEEE. EEPROM MEMRGEH Diagl & Diag2)?
‘' FRECEE (8iF12BEAHBYSEE. EEPROM EMR/GEHAY Diagl & Diag2)?
v REBER (BUEEBRRE)

o BRIZHT (428 Diagl. Diag2)

¢ A RIEER (REHSIM Veros EHIVEEBT (>10v) BIASHNREER)

U NYLEMERNEIEZX ML ZHGS (BlF4246F) , BEMEMREE (BEffIc12="1) &
BRT, FREREEHRNIZEES.

4243 @¥ITAR
1E SPI N & X M A SRR ZIHET F— 1N SPItl (N+1) &3,
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HEZE—FS (N) B, NRAT—Fp< (N-1) IR, VWRE—FILN) FEFRILIE,
PHEFTRRR Diagl M Diag2 ME; THITEIKIZHHARE, EHE (BEBHERMNER) T8,
ERBELBEHEMENE—TNERRUFHLTHRIRATNE (§28%4.24.88)

&

SPI 8RS HVLEHUN T

4 Product features

4.2.4.4

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

| | T
ccauesT ST soomons v
| l [ S R O A
MSB [SB
B 7 SPI ap 451l
LA 45#99 10 i1 SPI FYMER GE X
%5 14 13 12 1 10 9 8 7 6 5 4 3 2 0
T T
DIAGNOSIS DATA AT
L I I R A I A I
MSB [SB
E s SPI L7454 (10 1iL)
ZINEERTHREEASGS (1011) « KECEESS (1011) MigkiZh i< (101D o
LU E5¥979 12 i1 SPI BIMBIR TE X
% 14 13 12 11 10 9 8 7 6 5 4 3 2 0
| T
DIAGNOSIS DATA PR
L I I I A A O MO A I
MSB LSB
Eo SPI MR 4E# (12 fiI)
N EMERTRENENH®S (1210  KECEES®S (1210 Megkiskha<s (124D .
LA 45¥979 14 i1 SPI BIMBIRZ GE X
Datasheet 19 Rev. 1.20
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4 Product features

% 14 13 12 1M 10 9 8 7 6 5 4 3 2 1 0
0 T
g— DATA PARIT
<
o I I A R A I A ]
MSB LSB
10 SPI ML 45# (14 1iL)

BN EMERTREEDSS (1411) « REVEES<S (141) MARKIZES<S (141D
T RRIRTTRY SPI RN TE X -

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

| | | R

SUPPLIER | SILICON VERSION | METAL VERSION spi_id
| | L [ I O
MSB LSB
11 IRIRRTEY SPI ARz 454

4245 TERIK
LR SPI lmRz @ 3E 3 @5e (LSB, [0])

. HEUES
. REURE
¢ RREIHT

o OBEIR
16 (PN REEN—RIUEBNEFY (BEFERRAL) .

4246 IENX

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

o o 1, X|0 O O O O0O Oo0O O o o o o0 o

12 é’ kp25Xres_compat = 0 Ejmﬁﬂy&ﬁﬁ’% (10 11‘-L)

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

& 13 2 Kp25Xres_compat = 1 FYEVIRENE N8 (10 {iI)
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4 Product features

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

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

& 14 Y KP25Xres_compat = 0 BIIRENE NS (12 i)

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

0I0I1XOIOIOIOIUIOIOIOIOIOIOIO

| [+ ¢ ¢ & ¢ ;| |
15 Y KP25Xies_compat = 1 BRTEERENE 5 (12 fiI)

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

I N R U R R D D R R
O 0 1| X |1 o o o o0 o o O o o o0 ©O

I I | I I | I I I I I I I
El16 KEEH®S (14fi)

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

L . r_-r-r-r-rr - - 1 1 |
o 1 0o0|Xx}|0 O O O O O OoO o o o o0 o

17 é, kp25Xres_compat =0 Ejmﬁﬁy;ﬂrgﬁ’% (10 11‘[)

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

L - r-r - -t 1 1 1 |
o 1 0O(X|)0 1 0 O O O O O O o o0 o

18 é’ kp25Xres_compat = 1 Ejmﬁﬁyiﬂrgﬁ% (10 11‘[)

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

0I1I0XOI1I0I0I0IOIOIOI0I0IOIO

[ I (N N N N NN A N N N

19 é’ kp25Xres_compat = 0 Ejmﬁﬁyiﬂrgﬁ% (12 11‘[)

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

o 1+ 0O}X|{0 O O o0 o0 o o o0 o o o0 o

20 é’ kp25Xres_compat = 1 Ejmﬁﬁyiﬂrgﬁ% (12 11‘[)
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 Product features

21 KECRE®<S (1411)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I | I I I I | I | I I I I
1 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0
I | I I I I I I | I I I I
22 Y KP25Xyes_compar = 0 B R ZHTEE<S (10 {iI)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I I | | | I | | | | | I |
1 0 0 X 0 1 0 0 0 0 0 0 0 0 0 0
I I I I I | | I I I I | |
23 é, kpzsxres_compat =1 quﬁ-\@%ﬁﬁ% (10 11‘[)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| I I | | I | I I | | I [
1 0 0 X 0 1 0 0 0 0 0 0 0 0 0 0
| I | I | I | I I | | I I
24 & kP25Xies_compat = 0 B R iZHAES (12 11)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I I I I I I I I I I I I I
1 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0
| I I | | I | I I | I I |
25 Y kP25Xes_compar = 1 B R IZHTEE<S (12 {iI)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I I | I I | | I | | I | |
1 0 0 X 1 0 0 0 0 0 0 0 0 0 0 0
I I I I I | I I | I I | I
26 R icHran<S (14 4
AE. HEREEZHESE, BFOTEFINE thg v (BH SPI NFEZFK ) , FHEXREIHIES I m/E B,
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15 14 13 12 11 10 1 0
1 : 0 : 1/0/0 o0 0 : 0
B 27 fih &= R iE T dp
15 14 13 12 11 10 1 0
1 ! 1 | 1 | X |0 o0 0 | 0
| |
B 28 REWRIRR S
2RE Btz C12) REUETLIEZHE L,
15 14 13 12 1 10 1 0
| |
0 0 ‘ o0 |1 1 0 | 0
& 29 A MRS
4.2.4.7 BIRE IR

ERIETH, REEENSSER. XEGTNE—RFE (BIMIRERANG<S. RERMUNEME, UK

30 B S iR B m R
4.2.4.8 IR N TE X

"REARIARTER L I R NKEERENXE, WMTAR, = KPaex XRXBEFE S NI REEFRIELL
RgHiziThY, @M IR E RS,

15 14 13 12 11 10 1 0
| | | |
0 | 1|0 | 1 | 010 1 | 0
31 FRIRRTE R E X
4.2.4.9 SR IRME

TEZEFINRA T NG BN SRR ITHIZR. NCSHWAIEREB TG, 1BKH
HANAIXEL R, RINREEEE E—FIER LRI,
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4 Product features

Microcontroller
NCS low for 16 CLK pulses
JE
KP46x
B 32 BRHIEITRG

BRHE1TH SPHE SR F I TR,

NCS | | | |
16 CLK cycles 16 CLK cycles
ck UL ™= Juyut— UL ™ Juute
MDO [ COMMAND_n ] [ COMMAND_n+1 |
MDI [ ANSWER _n-1 ] [ ANSWER_n |
-
Time
33 BRHESERS

4.2.4.10 PFIEFERE

WICHHEFRI BT RS TS ERE— sP &R, UnatdzHSssIM. BSH Rt iEidiEna”,
7R 2 S E R B — MR 2R

e VSRR SRR E R 2R,
TEETR T HEERINATRIFEE SR,
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4 Product features

Microcontroller
- ™~ (32
[%2] v wv
o ~ U’)I m' ml =
S 8¢S
| |
]
x o NCS_S1 low for 16 CLK pulses
o )
SDI S spo
KP46x_1.1
NCS_S2 low for 32 CLK pulses
b (] o (o]
S o S
SDI S  spbo S S spo
KP46x_2.1 KP46x_2.2
NCS_S3 low for 48 CLK pulses
= 3 = 3 = a
O zl o ) o
(] (&) (]
Llspi € spo SDI = sDo SDI = spo
KP46x_3.1 KP46x_3.2 KP46x_3.3
B 34 HIEHIRERH

2RE: BB T B F M REESAREE AT A, — X REEZAU—T 7% (YKP46x_2.x 7%) o &iT,
[E—ATE] R EEB —ZFENCS 2888 77 FEEBF (NCS_S1, NCS_S2 or NCS_S3)o

HEERERIBEER T HEHEENMHBRSTHEE SRR, EEMEEIES, FUEREHNMmN
NCS R TMNREB T, TEULERE], FriRHtBIRSsB AR R P BN ER) 16 FRAR (FI40:
BRG] B RAIKP46x_2.x53 2 32N EFHRKA) o EEMRZ, NCS_S2.1F1 NCS_S2.278 B MEHIT
BREREFRET, A, FRSFBERREET 16 MR NCS ESAZNERT, EBENIREIR
RN (TELLRBIH, ZR%23 2.1 BREINE— 16 (IR ABIBRBE R/ 16 A #hRk BT s EZ X EIE
%2R S2.1 i) o E'HEEREESE" BR T BNESE.
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4 Product features

NCS_S2.1 | [
CLK_S2.1
SDI_S2.1 I COMMAND_S22_n | | COMMAND_S2.1_n |
SDO S2.1 [ ANSWER_S2.1_n-1 || COMMAND_S2.2_n |
NCS_S2.2 | —
CLK_S2.2
SDI_S2.2 I ANSWER_S2.1_n-1 | | COMMAND_S2.2_n |
SDO S2.2 I ANSWER_S2.2_n-1 ] | ANSWER_S2.1_n-1 |
-
Time

E] 35 k= SERG

B R E L TIR16MER, X—RIFEER, BN, ZHLiED X LRFE s SEIFHIRG AT e
2, BZoX LA RSN ERR ER N BEEIR N,

4.2.4.11 SPIEESH
AR RIS ORN TSR TR E
+&21 EOEESY
Configuration |Symbol Nominal |Unit Step Default |Note
parameter range width
Start-up POWEr_UpPdiag 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 Vpp start-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.
(RBELTH......)
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4 Product features

w21 (%) EORESE

Configuration |Symbol Nominal |Unit Step Default |Note
parameter range width

VDD range vddange 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: vddange bit is active. Same
temperature offset parameter
and transfer function for
3.3Vand 5.0 Vsupply
voltage (please see Transfer
Function Temperature)

¢ 1:vddngebit is inactive.
Different temperature offset
paramter and transfer function
for3.3Vand 5.0V supply voltage
(please see Transfer Function
Temperature)

Acquire kp25Xes_compat |0 0Or1 bit - 0 Can be adjusted by changing the
pressure and corresponding EEPROM bit:

temperature .
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 SR

£ X2 0] B Ehia N LA T fE :

v EHBYEE (REMSE)
v S EREE (Diagl)

o (ERREZEITIOE (Diag2)

»  EEPROMIEZE (ECC $HiR)

SNRAMENELE, NET— RO &XNN B2 ET RS,
AR Diag1 #1Diag2 Jist R e T EIEHT B & 12 8 ep & Fht o HITIZER Slms BB TETF
taiog wait BT/E] (BIISPIBSFR ) , FHEAHTIEK /TR GERLEY/ET 2 m E 1Eo

WNRBHUREI 10 (IFKECEESHE IS, MNSHE T —RIEKREGSIMER 5 (IZMER, R 10 MmN SRR
—E5n (BREL2445) ,
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4 Product features

MRE—MLULERIRALY, WRRXRAREDBIZETIE,

22 5 (¥ e
Failure Priority Diagnosis Code

Bit 15 Bit 14 Bit 13 Bit 12 Bit11
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
WNREBBHUE 12 (ERECEESENSS, MRKET—RIEWE T 3 (I2UEER, N 12 (UMY 4519RY

—E8D (BIEFL42445) ,
MERE—PMULBSMAELY, R EER IRz HIZRIRE,

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

WMNRBHURE 14 (IFRBCEESENHS, MNSE T —RIZEREGSRMER 1 (2SR, Fh 14 IMRNEHR
—E8 (BIEFL42445) ,

=24 1 {2l e

Failure Diagnosis Code
Bit 15

EEPROM: ECC error 1

No error 0

FRE it Diagl #IDiag2 7= &7, HEETL AL IZ M6 SE5)EI2H7

4251 iZHREE

SPI SRS HME I C12 AFXBARRENE I 5K

o Efufi='0: FAEREKESHER (ECC FBiRFRIM
o Bl FREASRENL

A EEZEEECC iR, ECC FHIR—ERIWMWEIIZH, Ma—EBiFft, BE/BEENHHNFBEL.
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4 Product features

4.25.1.1 Efifi="1'

— BB, BMERREEA/ABEE, REFAUTRM, BRASIHABNAESER:
v RRNEIR R E SRS

v EREEKREM (&)

Pressuresampling | 4 4 4 4 ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ 4
Failure presence | | [ e.g. Pressure out of range: low
omand | S S B 5=
Diagnosis code response [01010] | 00001 | | 00001 | [[000071 ]
Time >
36 SR RGIEAN c12="1'

4.25.1.2 Efifi="'0

BR ECC 3HiRSM, REHFEEE, NFINSEXANENIZEIABEE, IZEAREE—RAEHREE,
SBELEBRENEKER, 2RI 2T —RIENBXRIX,

Pressuresampling | 4 4 4 4 v ¥ v ¥ ¥ b ¥ 4 V4
Failure presence | l [] e.g. Pressure out of range: low
Command | [><T] =1 =1 =1
Diagnosis code response [01010 | ['00001 | ['00001 | [01010]
Time >
37 SRR FIENAAL c12="0'

4252 [EHEBYHEE

RZEEMNENEST. MREADERT TR pn, HEBE LR pn,, MSIKEHENBVIZEEE, TR _EREER
R EENETTHE Yo

4.2.5.3 Diagl

Diagl MIAEESRIZHITNEE, Hlt, 3-AADCRVINIREIZRM, AR, BREAMNSTHSEE (YHhHERR
BY50%) #HITLEER. MRAFANELEE, NiKEIZEHRE,
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4 Product features

2A Digital
A/D Filter

38 Diagl IhgRE

4254 Diag2

Diag2 MIACEE LRI ETHITIEE, Eitb, FJLMNHEIE (FIGNRIKI) o KPaox ENERETHE 2
PMERTTM 2 M SEBTAM. FEERENT, XOMEMBUEBINEEREICEERE, EDiag2iRHT, £
TRRERA NS REZN, NTEFIR:

Normal Operation Diag2 Mode

?
il

L L
0 J
! !

p.

39 Diag2 IhiE

4.2.5.5 EEPROM K0 &

B EHFMRERESHIT—/R5EEHY EEPROM ECC it &> EEPROM FH 16 MBI 6 ™ ECC ii£ARk. 6
N ECCIRITE— EEPROM F (16 NEUBEAL) P MIAFDL IE— N EREE SR AL S0 I 7R N ER R 2B (Lo

S EEPROM FH—(IIRIG BRI IE, LRSI MHLEEIE Fi5{T. 1% EEPROM FHMERIZAIMIIEIRE =S
ECC $&iR. WNRHIN ECC FHiIR, MMNAVIZUIIDEME T —/RIgN —E(ZiX,

4.2.6 HESIhE

RIBRSAA SPIEE (5120 SDO MY Cloany » AITMER TENANITEERETIEN TSNS TIN5

IVDDaverage[ H A] = Iypp + ISPIewerage {3]
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4 Product features

Ivmavmge[ u A] = Iypp + I Nes jfs{ N (250 A+ L3 X Clona X VDD) (4)
+®R25 BEYIHEAREE
Variable Description Unit
pp Supply current into VDD A
fnes Sampling rate (e.g. pressure requests) MHz
fspy Clock frequency of SPI interface MHz
Cioad Load capacitance on SDO pF
) Supply Voltage Vv

4.2.7 B T
TERBTINEE (tuorew —BEBSISHE"R) |, REUIMEM SPI sn S TSPIMHEL
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5 Application information

5 NMAER

Microcontroller
KP46Xx
CS NCS GND 1
CLK CLK NC
MQOSI SDI VPROG
-’
MISO SDO VoD TD
I C1

G

=] 40 MAREE

xR 26 JoiF(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

s 14) £0.025
[73.95+0.05 | & 02 f
I— 2% s RaZ
o e >
po | 4 2 % RH6
3 =
B I = O
il I o
7]0 1
1
T N 4
SEATING PLANE .75 M 2
[5><] Marking defined in Marking Specification
(tx)fo1 |C (0.9)
(4] el [d ] 12 MAX. GATE INTRUSION 12.2)
0.2/ (RO.) {&x]
I [R0.2) (4x) (#0.3)
PLASTIC PROTRUSION j&r
= OF 0.03 MAX L &
% | [#0.4:0 E | =
14 %L Ll ] T 3 L
D = . (7x) I :l:
S H El e ¢
3
(1) =
1.2 MAK. GATE INTRUSION OUTER DIMENSIONS DOES NOT INCLUDE PROTRUSION OR INTRUSION OF 0,2 MAX. PER SIDE
4 301 1) VALID FOR THE WHOLE SEATING PLANE INCLUDED TIEBAR AREA
(8] 2) POSITION OF SEALING SURFACE DEFINED BY POSITION OF LID HOLES & EDGE
5.1:03 =
=Jo.2Jg] BASED ON Z8B00188250 v15
=]
& 41 PG-DFN-8-1 iR

FEM (75 RoHS HE)

AT HEEXFFWNIHRTMOER, FETHEN, ZSFUREFaiEARY. FB&FRTE

RoHS 7/ (B4R BTHERE, HHTS IPC/JEDEC J-STD-020 fkE, EARAFLHBIFE) .
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1.2
0.8 0.3
6 | 7x
"
5. A 7
© ' - = 7o)
] \ s
N e :
< - ANTONNNARNN <
< i ) ©
§ ) &?\ Keep-out area § -
—— o
% 7%
% 7
%

Based on stencil thickness 0.13 mm
All dimensions are in units mm

stencil apertures

& 42

HELRE

BARSIEFRE KA EN BN ERN B TR ENIER, BxtdFREELARERRE. £
BiNFohEMEE, EXE0TH, SFERFEEN 0.3 mm. [EEEH 0.8 mmkY PG-DFN 3%, EiINEA BaGEX

Mhdegstt, USSMAIENER, ZEHERAEHEE, EaERKSEHFPER.
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6 Package

6.1 TR B

SHAVIRANAIE S5 1 AL FHERIE—MN,

afineon

DATE CODE

(YYWW)
ASSEMBLY SITE CODE

B = RBG
E = MAL

& 43
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A N
7 EITiER
& 27 BiTicR
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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