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1.1

1.2

¥iiA GENERAL DATA

#iR DESCRIPTION

AHFEBAER T — K T2 AR 4 RGOS B ) AR IS o A% s T
HE AR IEE S, FR P AES — RYIZKiDiEe.
In this specification, the pressure sensor is described that has the objective to
measure fluid pressure in the brake system of vehicle. It provides digital output
of the pressure and temperature, with multiple diagnostic message which can

be customized.

>4t KEY CHARACTERISTIC
HNEI PR R, EAEAT RAME

=Extremely small package for easier system layout

S I BOR, TE SR 4N

=Glass-bonded Strain Gage (GSG) technology for brake application

«SENT#Hitt, 74 SAE J2716 JAN2010 and APR2016
«SENT output, compliant for SAE J2716 JAN2010 and APR2016 specification
AW (P, 2B (P2) FEEAS 5 B nl i

=Full bridge (P1), half bridge (P2) and temperature output available

=] SRR ) I 2y 3

=Reliable clinch installing feature

m ] FE (R L OE R

=Reliable spring electrical connection
=i i EASIL-C I Th e & 254
=Meet up to ASIL-C safety applications

= LR

sAutomotive Qualified
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2 FER4EMHECHARACTERISTICS
21 #xHiRERTEsR ABSOLUTE LIMIT RATINGS
Y A BRFE AR A2 48 7 a AN N 1 GBS MLbk. A M s2REJ1. Rt
R O AT REIE B b K AR o 7 AR A A BR 4B AR T 1 Dy e A g ORAIE HL
AT RERE I P i T A FTEETE . Ji4b, 7= S AE i 2.2 55 15 I HE 2% 1 DA B 1% Al
A] BERZ M = i R AT FE
The absolute limit ratings are stress rating only. Stress out of the range in the list
below can cause permanent damage to the device. Functional operation of the
device at absolute limit ratings is not guaranteed and might affect device
reliability. In addition, extended exposure to stressed above the recommended
operating conditions listed in section 2.2 also might affect device reliability.
Item Description Min Max Unit
1 At e H1 k. Supply voltage -18 18 \Y
2 it T HUE Voltage at OUT pin -18 18 Y
3 AE RPN £ [A] 1 FL s 2% Pin voltage 18 18 Y
difference between any two of the pins
4 {# FI5 F¥ Operation Temperature -40 150 C
5 7% iR % Storage Temperature -40 150 C
2.2 FEHZS#HPRODUCT PARAMETER
Item Description Rating
1 | fitH# K Operation Supply Voltage (Vce) 4.75~5.25 V
, | TG, R TR 45-55Y\
Extended Operation Supply Voltage, degraded accuracy
3 | YHFEHIAL Current Consumption 10mA Max
4 | 4hFA%k Output Load 10kohm Pull-up
5 | LYF¥EE Operation Temperature -40~125 C
6 | f7fifiRSE Storage Temperature -40~125 C
7 | HiH{5 5 Output Type SENT
8 | WEFEIE S Full Scale Pressure 250 Bar
9 | Mif32J% 71 Proof Pressure 300 Bar
10 | #M8%% 77 Burst Pressure 400 Bar
11 | MR Application Medium Brake fluid
ZhiflE, FHEEF A i
12 Ecajrjt-zpﬂmeiﬁ'rie to first iﬁfﬂlﬁput after power-on 20ms Max
Wi SEE ), A Al=3us, SENT #{&=on, Wik &% & &/
13 | Response Time, tick time=3us, SENT pause=on, frame 10ms Max
length set to minimum
DRAWN ENGINEER APPROVAL ECN # DATE
Mao Zhoubin Mao Zhoubin Sun Jiangtao 24-Jun-2024
SHEET TITLE DRAWING NUMBER REV
50F 12 | PRESSURE SENSOR PRODUCT SPECIFICATION TEMO000008-PSP 1

ALL RIGHTS RESERVED

This document cannot be reproduced or disclosed to third {I II"I ;E
parties without the written consent of |_

Churod Electronics CHUROD ELECTRONICS




2.3 =R DESIGN OVERVIEW

Spring

S
EE T #R
1 “\ Spring holder

PR

Housing

/ Ah5e

Electronic Module
AR A

Support Ring
3{%%

Sensing Element
‘/ LI

fite8

Vce

PR IKAS I PR RSS2 25 I 4R

Refer to sensor ENV drawing for the detailed dimension of product.
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2.4 S FAH¥EDO APPLICATION INTERFACE

- /7 Clinch force: Max.15kN

- I A EE Interface height: M &3P 1H T 4526.6 £27.6mm 26.6~27.6mm
from clinch surface

- B’ 2% #11 Reference electrical circuit

Receiver

Transmitter

RGNS, ANREEZMN, 45 & L bR B 56 B2 15 i 2
BEAT S A

The system interface circuit is only for reference and should not be taken as a
direct use. Actual considerations should be taken into account according to
specific application.

FRIRA T 1RSI 1E 258 B 4K

Refer to sensor ENV drawing for the detailed dimension of application interface.

2.5 {EEEsHH SENSOR OUTPUT

- P& 4l 28 P1 Transfer Curve : 193+3704*P(bar)/250
- P2f& 4 i 2k P2 Transfer Curve : 3897-3704* P(bar)/250
- {K4H 17 Low Clamp 1
- =R A7 High Clamp : 4088
- P1/RJE75H P1 Under Pressure Range :1-192
- P2/R JE 75l P2 Under Pressure Range : 3898-4088
- P1id JEVERH P1 Over Pressure Range : 3898-4088
- P2id JEVE [l P2 Over Pressure Range : 1-192
- JE A i 28 Temperature Transfer Curve : 585+8*T(C)
- & 1K Accuracy for Pressure
Initial Life Post Life
P1 P2 P1 P2
%FS Bar %FS Bar %FS Bar %FS Bar
0 ~ 50bar 1.5 | £3.75 | +1.8 | +4.50 | +2.1 | +525 | +2.8 | £7.00
50~ 150bar | 1.8 | 450 | =21 | £525 | +2.8 | +7.00 | +3.4 | +8.50
150 ~250bar | 2.1 | 4525 | +2.4 | +6.00 | 3.1 | £7.75 | #3.7 | £9.25

- IR EEFEE Accuracy for Temperature

- &7 A Initial & Post life : +10°C
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2.6

SENT#}i{ SENT PROTOCOL
S T O B AR (SENT) B, fFASAE J2716 JAN2010
%ﬂAPR2016%JJnSo SENTE%M%EE%%E%&%EM’E%U%%/i%tlﬁciﬁ%E’J%ﬁi_f* ‘
, ANELHE SR B R ] a8 RO S B PR T . AR IEGERE 5 L— R AUk R (R
“Nlbbles” VTR ALt o gt T FEU Gﬁﬁﬁ%ﬁ’]i&lﬂT B DR A KT
FRY 8- B 3 R PR RS R A A N FH T AT BT AN [
The sensor has a Single Edge Nibble Transmission encoding scheme (SENT)
output protocol, which is compliant for SAE J2716 JAN2010 and APR2016
specification. SENT is unidirectional communications scheme from sensor
transmitting device to controller /receiving device which does not include
coordination signal from the controller/receiving device. The sensor signal is
transmitted as series of pulses (Known as “Nibbles”) with data encoded as falling
to falling edge periods. Details of the signal encoding may vary for specific
sensor applications described in various appendices of this specification.

o

%

RN

56 ticks 12 ticks 27ticks  17ticks | 22ticks .l4ticks. 20 ticks 12t|cks 21ticks 77 ticks
Signal 1 12-bits Signal 2 12-bits
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Overall M — 154 t0 270 clock ticks (dapendiné on data values)
g T g T :

2.6.1

K12.6. 127~ T 1267 % s dan b B BT SR S ], AR B i 1 30Ab . B
T B 154N I BT AL, B HIE B 2270 I B A, Bk TS 5 B E
fH.

Figure 2.6.1 shows an example single message transmission for two 12-bit
sensor values assuming microsecond clock tick. Note that the shortest length
message consists of 154 clock ticks. Similarly, the longest message is 270 clock
ticks.

BT Bk B AR AT U A T AR . B A I BT I NIRRT, BTl
Pl AR Ny e IRk 12401590, HAE N0, BRIk 227 4N
1, HAERN15. WE2.6.28152.6.1.

The Nibble length will vary according to the value they carry. More than 4 clock
ticks driven low time, all remaining clock ticks driven high. The minimum nibble
pulse is 12 ticks, which present the value of 0. The maximum nibble pulse is 27
ticks, which present the value of 15. See example in figure 2.6.2 and table 2.6.1.
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Clock Ticks: 12 13 14 ...
Nibble Value|(4-bit): [0 1 2 ...

>4 ticks
Low
[
Max Fall Time __| \ Max Rise Time
6.5 uSec 18.0 pSec
FIGURE 5.2.3-1 - EXAMPLE NOMINAL NIBBLE TIMES
Clock Ticks: 0 12 0 19
Nibble Value 0 Nibble Value 7
2.6.2
#*2.6.1
in. Typ. | Max.
Tick time (pus) 2.8 3 3.2
Fall time (us) 1.25 - 6.5
Rise time (us) 2.8 - 18
Low time (ticks) 4 - -
Nibble length (ticks) 12 - 27

SENT/E ‘T A& s g DL R -

The SENT transmission consists of the following sequence:

- A2 ki
- SYNCHRONIZATION NIBBLE:

PRAR K A 156 A I B 40 o IR A B I A R RO R R, BT R I B
TR ORI S S Y, AT IR AR LN S 224k o

The nominal pulse period is 56 clock ticks. More than 4 clock ticks driven low
time, all remaining clock ticks driven high. Actual period measured by receiving
module to correct for transmitter clock variation.

- RZS kb«
- STATUS NIBBLE:

AR RSy 1AL AR IR A BE W AR B v A2 Wi B R R R A R RS A 2k T
Bo WK 5E IR R R . A ERATIH AL R MG 5 ARy 18l i

e - |

ERER
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This nibble is reserved to enable the sensor to transmit miscellaneous
information such as diagnostic message, temperature data, and fault flags. The
nibble is defined in the following table. The signals conveyed using the serial
message bits are also referred as “Slow Channel” signals.

RASFKIFI 2 X N.AR2.6.2, FF184H Bife s — MEMEHE .

The status nibble is defined in the following table 2.6.2. The status nibble from 18
message frames conveys a single slow channel message.

#*26.2
Bit Number Bit Function
0 (least significant) | Reserved for specific application
1 Reserved for specific application
2 Serial Data message bits
3 (most Message start = 1, otherwise = 0 or
significant) Serial data message bits
(:;;:) 11111100 8-bit ID (7-3) 0 8-bit ID (3-0) 0
Bit 2 6-bit CRC 12-bit data
Bit 1 Reserved for fault indicators

Bit0

(LSB) Reserved for fault indicators

18 I T Y S ZE V2 T EL(BA7ID = 0x01)FIIEL R Hd (8H7ID = 0x10)Z [A] 5 £

The Slow Channel message will alternate between Diagnostic message (8-bit ID
= 0x01) and Temperature data (8-bit ID = 0x10).

- PRI TE 1
- FAST CHENNEL 1:

Eag—M2h0 M EHE, ANk, B SeiEMost Significant Nibble (MSN).
ZPHEE T P12 .

This is a 12-bit data divided into 3 nibbles and is read Most Significant Nibble
(MSN) first. This Fast Channel is used to transmit P1 data.

b bR T 30 T ) AR i T R A IR ik 20, AS 2 W P A el A%

DRAWN ENGINEER APPROVAL ECN # DATE
Mao Zhoubin Mao Zhoubin Sun Jiangtao 24-Jun-2024
SHEET TITLE DRAWING NUMBER REV
11 OF 12] PRESSURE SENSOR PRODUCT SPECIFICATION TEMO000008-PSP 1
ALL RIGHTS RESERVED p—
is document cannot be reproduced or disclosed to thiri {_ I"I;E
Thisd partties witht)zt thepwrciittenc::on:entlof dtothid L ¢ II— Im IE
Churod Electronics CHUROD ELECTRONICS




Fault reporting for this Fast Channel will use the Status Nibble Bit 0 and will not
interrupt the P1 data transmission.

- PRI IATE2:

- FAST CHENNEL 2:

K= M2AM B, 3 A mikd, B S EUER/NE RN EL(LSN) . i PuElE
18 H T & mP24dE .

This is a 12-bit data divided into 3 nibbles and is read Least Significant Nibble
(LSN) first. This Fast Channel is used to transmit P2 data.

IH bR 368 T PR e Bt 75 g A HDIRES Bk B2, A2 rh P24 1% 4l

Fault reporting for this Fast Channel will use the Status Nibble Bit 1 and will not
interrupt the P2 data transmission.

- 4fiCRC

- 4-BIT CYCLIC REDUNDANT CHECK (CRC):

L ik e B T PR T AN 2 R B SR A T — DAL IR AT, RS A ] SENT Ax
A 112561 ToER HI B R S HL

This nibble provides a 4-bit checksum based on the data from Fast Channel 1
and 2. This checksum is implemented using a 256 element array as described in
the SENT standard.

DRAWN ENGINEER APPROVAL ECN # DATE
Mao Zhoubin Mao Zhoubin Sun Jiangtao 24-Jun-2024
SHEET TITLE DRAWING NUMBER REV
12 OF 12| PRESSURE SENSOR PRODUCT SPECIFICATION TEMO000008-PSP 1
ALL RIGHTS RESERVED p—
is document cannot be reproduced or disclosed to thiri {_ I"I;E
Thisd partties withtozt thepwrciittenc::on:entlof dtothid L ¢ II— Im IE
Churod Electronics CHUROD ELECTRONICS




