DS-SAS58 REV A

SASS58
MEDICAL.: INDUSTRIAL:
-Anesthesia machines -Variable Air Volume control
-Spirometers - Static duct pressure
-Nebulizers - HVAC transmitters
-Hospital room air -Clogged HVAC filter
pressure detection

DESCRIPTION

SAS58High Accuracy Silicon Ceramic sensor is a piezoresistive silicon pressure sensor
, offering an analog/digital output for reading pressure over the specified full-scale pressure
span and temperature range. SAS58Series is fully calibrated and temperature compensated
for sensor offset, sensitivity, temperature effects, and non-linearity using an on-board
Application Specific Integrated Circuit (ASIC). Calibrated output values for pressure are
updated at approximately 1 kHz.

SAS58Series is calibrated over the temperature range of -10 °C to 60 °C. The sensor
is characterized for operation from a single power supply of either 3.3 Vdc or 5.0 Vdc.
These sensors measure differential and gage pressures. Differential versions allow
application of pressure to either side of the sensing diaphragm. Gage versions are
referenced to atmospheric pressure and provide an output proportional to pressure
variations from atmosphere. SAS58Series sensors are intended for use with non-corrosive,
non-ionic working fluids. They are designed and manufactured according to standards in
ISO 9001.
FEATURES

® Various package: SAS58series pressure sensor is designed with various package. Basis
substrate is optional with ceramic or FR4 PCB. Pressure port is optional with either PPS
or tinned copper material.

® Small size: 15mm*15mm compact package.

® Energy efficient: Extremely low power consumption, Supply voltage is 3.3 or 5Volts
® ROHS compliant.
® Absolute, Differential and Gage pressure type.

® \Wide variety of pressure ranges: Low pressure from +1 mbar to+75 mbar, medium
pressure from 1psi to 300psi, provide support for many unique applications.

® Customer orientation: Accuracy, Total error band and compensated temperature can
be customized.
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® Provides the sensor’s true accuracy over a compensated range of -10 °C to 60 °C.

® [ndustry-leading long-term stability: Even after long-term use and thermal extremes,
these sensors perform substantially better relative to stability than any other pressure
sensor available in the industry today.

® [ndustry-leading accuracy: Extremely tight accuracy of +0.25 %FSS BFSL (Full Scale
Span Best Fit Straight Line)

® Industry-leading Total Error Band (TEB): Stablesens International specifies TEB—the
most comprehensive, clear, and meaningful measurement—that provides the sensor’s
true accuracy over a compensated range of -10 °C to 60 °C.

® |2C- or SPI-compatible 16-bit digital output (min. 12-bit sensor resolution) accelerates
performance through reduced conversion requirements and the convenience of direct
interface to microprocessors or microcontrollers;

® Digital output types can offer 10%~90% output or 5%~95% output for optional.

STANDARD PRESSURE RANGE (INH20,PSI,KPA,MBAR)

2inH20 Gauge, Differential Digital output
5inH20 Gauge, Differential Digital output
10 inH20 Gauge, Differential Digital output
20 inH20 Gauge, Differential Digital output
1PSI Gauge, Differential Digital output
2PSI Gauge, Differential Digital output
5PSI Gauge, Differential Digital output
15PSI Gauge, Differential, Absolute Digital output
30PSI Gauge, Differential, Absolute Digital output
50PSI Gauge, Differential, Absolute Digital output
100PSI Gauge, Differential, Absolute Digital output
150PSI Gauge, Differential, Absolute Digital output
300PSI Gauge, Differential, Absolute Digital output
5 mbar Gauge, Differential Digital output
10 mbar Gauge, Differential Digital output
25 mbar Gauge, Differential Digital output
50 mbar Gauge, Differential Digital output
5Kpa Gauge, Differential Digital output
10Kpa Gauge, Differential Digital output
35Kpa Gauge, Differential Digital output
100Kpa Gauge, Differential Digital output
200Kpa Gauge, Differential Digital output
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400Kpa Gauge, Differential Digital output
1000Kpa Gauge, Differential Digital output
2000Kpa Gauge, Differential Digital output

MAXIMUM RATINGS'

Parameter Min Max Unit
Supply Voltage (Vsupply) -0.3 5.5 Vdc
Voltage on any pin -0.3 Vi%;?gly \%
Digital Interface clock frequency:
12C 100 400 KHZ
SPI 50 800
ESD susceptibility (Human body mode) 4 Kv
Storage Temperature -40 125 °C
Soldering time and temperature
Solder temperature (DIP) 5s max, at 250°C
Peak reflow temperature (SMT) 15s max, at250°C
OPERATING SPECIFICATIONS
Parameter Min Typical Max Unit
Supply Voltage (Vsupply)
23 3.0 3.32 3.6 Vdc
Sensors are either 3.3 Vdc or 5.0 Vdc based 4.75 5.0° 5.25 vde
on listing selected
Supply current
3.3 Vdc supply 3 mA
5.0 Vdc supply 4.5 mA
Compensated temperature range® -10 - 60 °C
Operating temperature range * -40 - 125 °C
Startup time (power up to data ready) - 2.8 7.3 ms
Response time - 0.46 - ms
| 2C/SPI voltage level low - - 0.2 Vsupply
| 2C/SPI voltage level low 0.8 - - Vsupply
Pull up on SDA/MISO, SCL/SCLK, SS 1 - - Kohm
Accuracy ° - - +0.25 %FSS 7
Orientation Sensitivity® - - +0.15 %FSS 8
Total Error Band (TEB)’ -1% - 1% %FSS
Over Pressure >3 Times
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Burst Pressure >5 Times
OUTPUT RESOLUTION 12 - 16 Bits

ENVIRONMENT SPECIFICATIONS

Parameter Characteristic
g:?elcshgr;ly 0% to 95% RH, non condensing
Vibration MIL-STD-202F, Method 214, Condition F (20.7 g random)
Shock MIL-STD-202F, Method 213B, Condition F
Life ° 1million cycles to working pressure min
Solder reflow J-STD-020D. Moisture sensitivity level 1

WETTED MATERIAL®

Parameter PortA (Pressure port) PortB (Reference)
Cover PPS or Ceramic PPS or Ceramic
Substrate Alumina ceramic or FR4 Alumina Ceramic or FR4
Adhesives Epoxy, silicone Epoxy, silicone
Electrical components Ceramic, solder, silicon Ceramic, solder, silicon

Notes:

1.

Maximum ratings are the extreme limits the device can withstand without damage to the product.
Stresses above these ratings may cause permanent damage. Exposure to absolute maximum
conditions for extended periods may degrade device reliability.

The sensor is not reverse polarity protected. Incorrect application of supply voltage or ground to the
wrong pin may cause electrical failure.

The compensated temperature range is the temperature range over which the sensor will produce an
output proportional to pressure within the specified performance limits.

The operating temperature range is the temperature range over which the sensor will produce an
output proportional to pressure but may not remain within the specified performance limits.

Accuracy: The maximum deviation in output from a Best Fit Straight Line (BFSL) fitted to the output
measured over the pressure range at 25 °C Includes all errors due to pressure non-linearity, pressure
hysteresis, and non-repeatability.

Orientation sensitivity: The maximum change in offset of the sensor due to a change in position or
orientation relative to Earth’s gravitational field.

Total Error Band: The maximum deviation from the ideal transfer function over the entire compensated
temperature and pressure range. Includes all errors due to offset, full scale span, pressure non-
linearity, pressure hysteresis, repeatability, thermal effect on offset, thermal effect on span, and
thermal hysteresis.
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10.
11.

12.

13.

14.

15.

16.

Full Scale Span (FSS): The algebraic difference between the output signal measured at the maximum
(Pmax.) and minimum (Pmin.) limits of the pressure range.

Life may vary depending on specific application in which sensor is utilized.

Contact Stablesens International Sales and Service for detailed material information.

Total Error Band After Auto-Zero: The maximum deviation from the ideal transfer function over the
entire compensated pressure range at a constant temperature and supply voltage for a minimum of
24 hours after an auto-zero operation. Includes all errors due to full scale span, pressure non-linearity,
pressure hysteresis, and thermal effect on span.

Working Pressure: The maximum pressure that may be applied to any port of the sensor in continuous
use. This pressure may be outside the operating pressure range limits (Pmin. to Pmax.) in which case
the sensor may not provide a valid output until pressure is returned to within the operating pressure
range. Tested to 1 million cycles, min.

Overpressure: The absolute maximum rating for pressure which may safely be applied to the product
for it to remain in specification once pressure is returned to the operating pressure range. Exposure
to higher pressures may cause permanent damage to the product. Unless otherwise specified this
applies to all available pressure ports at any temperature with the operating temperature range. Tested
to 10,000 cycles, minimum.

Burst Pressure: The maximum pressure that may be applied to any port of the product without causing
escape of pressure media. Product should not be expected to function after exposure to any pressure
beyond the burst pressure.

Common Mode Pressure: The maximum pressure that can be applied simultaneously to both ports of
a differential pressure sensor without causing changes in specified performance.

Customized design please contact Stablesens International sales.

Warning:

Please follow below instructions to avoid possible product damage

o Make sure fluid only be used for port A, port B is not compatible with liquid, need contact customer
service for liquid compatibility customization for port B.

o Make sure liquid fluid do not contain particles. All SAS58sensor is connected to sealed device,
the

. BRKRR WA B ANAIdR GSERRAT S8 PSRIRAUCH JRB'8S O MAPALING RSN RRD PERUA
and will not stay in the sensor.
e Make sure the liquid fluid will not cause any residual after dry out, accumulated residuals may

impact the sensor output, it is very hard to clean and remove the residuals.
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BLOCK DIAGRAM
Vout VDD EOC SCL
) 7 6 5
— A | Calibration | |I°C or SPI
uC Interface
.| MUX]| | PREAMP D(16bits)
\
‘ ‘ Sensor Signal Conditioner
SAS58 J 7
A 2 A@ 4
MOSI GND NCS/SA0 SDA
EHisRrE RESIRSE
FFFF 5 4 FFFF
7
AI
p/
)//
“
7
V.
Hrimh
7
B — 5
1642 A
V4
.4/ 0
EAMvA BEINEES HEhiAE -0degc 0 e 125degC
RS : N =80% *65535/( FENBAMR-FENEIME ) * ‘ L T
(BEMEN-FEDRIME ) -26214 REMFRL= (FMEE- (-40) ) *65535 /(125-(-40))
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I12C or SPI Digital Output
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EhiEgntE  BERASY FEAERAE | BESA 3.3V

5.000 3300 -
4750 s
4500 250

17, 1~
P s
[ )i
P it
i P
W Z
2 P
250 1650
7 7
TV ) A HH(V) 7
L A
e 7
P e
0500 Z 0.30 /1
Bk ek
ENsMAE HEMEA EhEAE EHEIME BEINEAD FEhEckE

AR : G =80% A B/ (EhEXE-FEhEIME) *
(SEMER-FEhDEMA ) +0.500
BE! : ¥F iR 2x080%2990% , 0.5008790.250

AR EHBE=80%*WARBE ( EOEAE-EH&ME ) *
( bishnEH-FEhEIvE ) +0.330
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Analog Output

PRESSURE TYPES

Comments
Output is proportional to the difference between applied

Pressure type

Gauge

pressure and atmospheric (ambient)
pressure. Pmin. is set at atmospheric pressure.

Differential

Output is proportional to the difference between the
pressures applied to each port (Port A ~Port B).
50% point of transfer function set at Port A = Port B.

Absolute

Output is proportional to the difference between applied
pressure and absolute zero pressure
pressure. Pmin. is set at absolute zero pressure.

SENSOR OUTPUT AT SIGNFICANT PERCENTAGES

% Output Digital Counts (decimal) (5%?\3%@ 3 ?\rl‘l?’lc?vger)

0 -32768 0 0

5 -29491 0.25 0.165

10 -26214 0.5 0.33

50 0 2.5 1.65

90 26214 45 2.97

95 29491 4.75 3.135

100 32768 5 3.3
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CONNECTION DIAGRAM

Pin# 2 3 4 5 6 7 8
Analog MOSI GND NCS/SA SDA SCL EOC VDD Vout
0
12C MOSI GND NCS/SA SDA SCL EOC VDD Vout
0
SP| MOSI GND NCS/SA MISO SCLK EOC VDD Vout
0

DIMENSION DRAWING (INCH [MILLIMETER] )

0.1670
[4.24+/-0.18]

0.1000 [2.54] TYP ‘—} >—~ ‘_( ‘_> [351 / 013] - DIMA f——
METAL TUBE - * — T
CERAMIC SUBSTRATE 1 fp—
0.5800 14.73] & 77777 (PINTO PIN)
4** [5.1033/2-000 25] 01250
_ o § _— L
—_— o - | 4*—*7 e .,
- & nﬂslinnn 25)
VENT TUBE DIMENSIONS o 0om [ gamonsan
MODEL DIM A
N/3N N/A PLATIC TUBE W/ BARB
3L | .4904/-005  [12.45+/-0.13] FR4 SUBSTRATE
il 0.3400
15/3S 325+/-.005  [8.26+/-0.13] Wi = W
0.1000 [2.54] TYP ~—} F ‘—( ‘_; [38‘11?—00013] —==== :6  E—
8] [ 7]l Il 6]l I[ 5 — T
—| 0.6000 [15.24]
05800 [14.73] O 4L e
ot n i L
505108 L
R 1Ll s )4,
S rr
. 0.1200
(3.05+/-0.25]
. ™ [“07?‘?’500251 o 0.6000 [15.24]

NOTES:
-Port A is always given positive pressure during calibration.
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ORDERING INFORMATION

ORDERING INFORMATION

SA58 A -8S 3 A IXXXXX X XX X g
- Blank
MODEL j e OPTION TYPE
SA581<1psi sy ype FP= FR4 SUBSTRATE & PPS
SA582>1psi D:Dr,‘a_t"lg LID
gt CC= CERAMIC SUBSTRATE &
PACKAGE STYLE CERAMIC LID
MT= METAL TUBE
] PIN STYLE
PT= PLASTIC TUBE SUPPLY VOLTAGE
3=3.3Voc 3= PIN AND PRESSURE
525.0V oo TUBE SAME SIDE
1= PIN AND PRESSURE
TUBE OPPOSITE SIDE
OUTPUT TYPE
0% 10 0% PE(ESSURE TYPE
B=5% (0 95% D = DIFFERENTIAL
PRESSURE RANGE G =GAUGE
INTERFACE TYPE A = ABSOLUTE
1=12C(Addr.0x28H) ggmzimaz o
J=I12C(Addr.0x36H) 005Ke5Kpa
K=12C(Addr.0x46H) 010P=10Psi
S=SPI(NOT AVAILABLE FOR 'L' PIN STYLE) 0208-20bar
0=I12C(Addr.Ox48H) 100A-100pascal
9=12C(Addr.Ox51H)
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12C COMMUNICATION SPECIFICATIONS AND CODE EXAMPLE

1: Electrical table

Item Description Condition Symbol Min Typ Max Unit
output low voltage =3m SDA,OL .
1 SDA low vol I, =3mA v 0 0.4 v
2 Low-to-High transition threshold pins SAQ, SCL VSDA,LH 0.5 0.6 0.7 *VDD
igh-to-Low transition thresho pins SAO, SDA,HL . . .
3 High L iti hreshold ins SAQ, SCL v 0.3 0.4 0.5 *VDD
4 I°C clock frequency fscL 0 400 kHz
5 Bus free time between a START
and STOP condition tBUSF 1300 ns
6 Clock low time tLo 1300 ns
7 Clock high time tHI 600 ns
8 START condition hold time tSH 100 ns
9 Data setup time tsu 100 ns
10 Data hold time tH 0 ns
11 Setup time for repeated START tRSH
condition 600 ns
12 Setup time for STOP condition tPSU 600 ns
13 Rise time of SDA and SCL signals R 300 ns
14 Fall time of SDA and SCL signals tF 300 ns

2: I°CInterface

The SQMEAS pressure sensor features an I°C slave interface. This interface provides direct access to
registers of the memory of the pressure sensor. An external I°C master (e.g. a microcontroller) can read
from and write to memory addresses (registers) of the device using the following commands:

*Random write: Sets a memory address and writes data to consecutive memory addresses of the
device starting at the set memory address.

*Random read: Sets a memory address and reads data from consecutive memory addresses of the
device starting at the set memory address.

*Read last: Reads data from the device starting at the last memory address set by the master. This
facilitates repeated reading of the same memory addresses without transmitting a memory address first.

All reads/writes must start at word aligned addresses (i.e. LSB of memory address equals 0) and
read/write an even number of bytes.

3. I’C Command Format

The SQMEAS pressure sensor uses a standard 7-bit I°C slave address field. The LSB of the slave
address specifies the frame type used to perform read and write operations.

For LSB = 0 the protocol is compatible to standard I°C EEPROMs, for LSB = 1 the protocol is extended
by a CRC protection. Thus, each device occupies two I°C addresses: even addresses are for standard
EEPROM compatible protocols and odd addresses are for CRC protected protocols. Unprotected and
CRC protected frames can be interleaved.The two different frame types - standard EEPROM (without
CRC) or CRC protected - are shown in the next two figures.
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Figure 1: I°C Interface
Timing Diagram
Random write
slave address W memory address write data write data
8 [6:1] 0o B AQ[7:0] feN DJAQ][7:0] P DIAQJ[15:8] I E
Random read
slave address W memory address slave address W read data read data n
. (6:1] 0lo AO[7:0] e 6:1] 0’1 peH DIAQ][7:0] P ... DIAO+N][15:8]  facK
Read last
s slave address 0 7a " read data LK read data K read data nip
[6:1] 1 D[AO][7:0] D[AO][15:8] D[AO+N][15:8] ack
Legend
S | start condition @ restart condition |E| stop condition acknowledge disaknowledge Bbit of data
sent by master ‘ ‘ sent by device ‘
Figure 2: 1°C Read / Write Commands - Standard
EEPROM compatible protocol
Random write - CRC protected
s slave address 1 w| . memory address length-1in [ CRC4 write data . write data CRCE K P
[6:1] 0 AQ[7:0] bytes [7:4] | [3:0] D[AQ)[7:Q) i D[AO+N][15:8] over preceding bytes
I )
Random read - CRC protected
s slave address 4 ™ memory address length-1in I CRC4 RS slave address 1 ™w read data CRCB8 over preceding | n P
[6:1] 0 AO[7:0] bytes [7:4] [ [3:0] 16:1] 1 DIAQ][7:0] bytes c
\ [ + b
Read last - CRC protected (reads the same number of data bytes as the previous read/write)
SRS o et Sl I el O

|3

T
Legend

|E| start condition E restart condition E| stop condition % acknowledge disaknowledge 8bit of data

‘ sent by 12C master

‘ sent by device ‘

Figure 3: 1°C Read / Write
Commands - CRC protected
protocol
The memory address field sets the byte address of the first memory location to be read from or written to. Only

16-bit-word aligned reads/writes are supported, i.e. the LSB of memory address has to be always
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zero. The read/write data is transferred MSB first, low byte before high byte.
The length field (bits[7:4]) required for CRC protected frames specifies the number of data bytes to be
transferred decremented by one, i.e. a value of 0001b corresponds to two bytes. All frames must transfer
an even number of bytes. The maximum length for CRC protected read/write frames is 16/4 bytes. For
unprotected frames the length is unlimited.
The CRC4 and CRC8 for redundancy check are computed in the same bit and byte order as the
transmission over the bus. The polynomials employed are:
CRC4: polynomial 0x03;
initialization value: OxOF
CRC8: polynomial 0xD5;
initialization value: OxFF
If a CRC error occurs, then the event bit “com_crc_error” in the STATUS register will be set.
4. 1°C Command Examples
For all examples below the 7-bit device slave address used is 0x6C for unprotected commands, and
0x6D for CRC protected commands, respectively. These addresses are the default addresses and are
used unless otherwise stated in the part number specific data sheet.
The command sequence following describes an unprotected Read command (without CRC) of 3
subsequent 16-bit words starting at memory address Ox2E to read the corrected IC temperature,
corrected pressure signal, and
(synchronized) status bits of the sensor.
Random Read
Byte# 0 1 2 3 4 5 6 7 8
SBM (sent 0xD8 Ox2E 0xD9
by master)
SBM slave memory slave
comment address address address
6C 6C
+LSB=0 +1SB=1
for Write for Read
SBS (sent OxF2 0x7D OxEA 0x82 Ox1E 0x00
by sensor)
SBS DSP_T DSP_T DSP_S DSP_S sync’ed sync‘ed
comment (Lo-Byte) | (Hi-Byte) | (Lo-Byte) | (Hi-Byte) | Status(b7 | Status
ad. Ox2E ad. 0x30 - b0) ad. (b15 -
0x32 b8)
Random read with CRC protection
The following sequence describes the CRC protected version of reading 3 subsequent 16-bit words
starting at memory address Ox2E to read the corrected IC temperature, corrected pressure signal, and
(synchronized) status bits of the sensor.
Byte | 0 5 6 7 |8 9 10
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SBM (sent | OxDA 0x2E 0x5B 0xDB
by
master)
SBM slave 3: length slave
memory
comment address = 4Byte address
6D address B: CRCA 6D
+ LSB =0 +LSB =1
for Write for Read
0x65
SBS (sent OxF2 0x7D OxEA 0x82 Ox1E 0x00
by sensor)
SBS DSP_T | DSP_T DSP_S DSP_S . . CRC8
sync’ed sync‘ed \
(Lo- . (Lo-Byte) ) (calc'd)
comment Byte) (Hi-Byte) (Hi- Status Status
v ad. 030 |
ad. Vi) | (b7 - bo) | (b15 -
Ox2E ad. 0x32 | b8)

The following sequence writes one 16-bit word to address 0x22 (without CRC protection). This will
copy 0x6C32 into the command register CMD to move the component to Sleep Mode.

Random Write:
Byte# 0 1 2 3
SBM 0xD8 0x22 0x32 OX6C

(sent by master)

SBM comment

slave address 6C
+LSB=0

for Write

memory address

Lo-Byte written to

CMD[7:0]

Hi-Byte written to
CMDI[15:8]

SBS

(sent by sensor)

SBS comment

5. Register Descriptions

Register Read or Write are performed via the digital communication interface. After power-up of the IC
all registers except STATUS and CMD are write protected.

Command register:

0x6C32: SLEEP Mode
Initiate the power state SLEEP, powering down the ASIC
0xB169: RESET

0X22 CMD
bits name | default | rw description
15:0 emd 0 W Writing to this register controls the state of the BAP device.

Performs a reset. After reset the power-up sequence will be executed, i.e. the registers

are loaded with data from the configuration memory, also a CRC check is performed.
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Temperature register:
0X2E DSP_T
bits name default | rw description
15:0 Dsp_T r Corrected temperature measurement value of the sensor.
Whenever this register is updated with a new measurement the STATUS.dsp_t_up
event bit is set.
Pressure register:
0X30 |DSP P
bits name default | rw description
15:0 Dsp_P r corrected pressure measurement value of the sensor.
Whenever this register is updated with a new measurement the STATUS.dsp_s_up
event
bit is set.

The registers DSP_T and DSP_S contain invalid data after power-up until the first temperature and
pressure values have been measured by the device and transferred to these registers. In case a NVM CRC
error occurred, the DSP_T and DSP_S registers would never be updated. Thus, after power up it is
necessary to wait until the STATUS.dsp_s_up and dsp_t_up bits have been set at least once before using
the temperature or pressure data.
It is not sufficient to wait just for a fixed time delay.

Status register - synchronized:

0X32 Status_sync

bits name default rw type description

0 idle 0 rw status STATUS.idle

1 - reserved - 0 rw event reserved

2 - reserved - 0 rw event reserved

3 dsp_s_up 0 ™w event when DSP_S is read
STATUS.dsp_s_up is
copied here

4 dsp_t_up 0 ™w event when DSP_T is read
STATUS.dsp_tup is
copied here

5 - reserved - 0 rw status reserved

6 - reserved - 0 w status reserved

bs_fail 0 w event STATUS.bs_fail

8 bc_fail 0 w event STATUS.bc_fail

9 - reserved - 0 w event reserved

10 dsp_sat 0 'w status STATUS.dsp_sat

11 com_crc_error 0 r'w event STATUS.com_crc_error

12 - reserved - 0 rw status reserved
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13 - reserved - 0 ™w status reserved
14 dsp_s_missed 0 r™w event STATUS.dsp_s_missed
15 dsp_t_missed 0 r™w event STATUS.dsp_t_missed

The bits STATUS_SYNC[15:5,0] are identical to the bits STATUS[15:5,0].

The bits STATUS_SYNCI[4:3] are copied from the STATUS register when the corresponding DSP
registers are read. First reading the DSP registers and then STATUS_SYNC ensures that both values are

consistent to each other.

The synchronized status STATUS_SYNC register can be used to continuously poll the pressure,
temperature and status of the device with a single read command by reading three 16 bit words
starting at address Ox2E. By evaluating STATUS_SYNC.dsp_t_up and STATUS_SYNC.dsp_s_up it can be

determined if the values in DSP_T and

DSP_S acquired during the same read contain recently updated temperature or pressure values.

Status register:

0X36 Status

bits name default rw type ' description

0 idle 0 rw | status 0: chip in busy state
1: chip in idle state

1 - reserved - 0 rw | event | reserved

2 - reserved - 0 rw | event | reserved

3 dsp_s_up 0 rw | event | 1:DSP_S register has been updated. Cleared when DSP_S is
read

4 dsp_t_up 0 rw | event | 1:DSP_T register has been updated. Cleared when DSP_T is
read.

5 - reserved - 0 rw | status | reserved

6 - reserved - 0 rw | status | reserved

7 bs_fail 0 rw | event | 1:bridge supply failure occurred

8 bc_fail 0 rw | event | 1:sensor bridge check failure occurred

9 - reserved - 0 rw | event | reserved

10 dsp_sat 0 rw | status | 1: a DSP computation leading to the current DSP_T or
DSP_S values was saturated to prevent overflow

11 com_crc_error 0 rw | event | 1:communication CRC error

12 - reserved - 0 rw | status | reserved

13 - reserved - 0 rw | status | reserved

14 dsp_s_missed 0 rw | event | 1:dsp_s_up was 1 when DSP_S updated

15 dsp_t_missed 0 rw | event | 1:dsp_t_up was 1 when DSP_T updated

1)"Event" type flags remain set until cleared by writing '1' to the respective bit position in STATUS register (not STATUS_SYNC). Writing
OxFFFF to the STATUS register will clear all event bits. "Status" type flag represents a condition of a hardware module of the IC

and persists until the condition has disappeared.
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6. 12C Examples

/*******************************************************************************

* Function Name : SKATER I2C MultRead
* Description @ 2717 5 IR @ Huhk (0 EHE (7 frthdk)

* Input : - pBuffer: A7 #[X.

* -12C_SLAVE _ADDRESS : ¥ &l

* - RegAddr: 246 27 £7 a5 Hi k.

* - NumByteToRead: #7140 H.
* Output : None

* Return : None

*******************************************************************************/
void [2C_MutiRead(uint8 t* data, uint8 t dev, uint8 t reg,uint8 t NumByteToRead)

{

uint8_t count=0;

IC_Start();/;= . — AN ih 544

IIC Send Byte(dev); /KiEEHm%

[IC_Wait_Ack();//N 2

IIC_Send Byte(reg); ///&i%Eiil
[IC_Wait_Ack();  //N%

IIC_Start();//j= . — /MG 2614

IIC Send Byte(dev+1); /i3t NI

IIC_Wait Ack();//% &

for(count=0;count<NumByteToRead;count++){

if(count!=NumByteToRead-1)data[count]=IIC_Read Byte(1); //ii ACK HIiZE
else data[count]=IIC Read Byte(0); /5 —/>F 17 NACK

b
IIC_Stop();//F=A—AME 1k %A
return ;

}
float GetPa(void)
{

uint8 t data[6]={0};

int16_t PaD=0,Temp=0;

float Per[6]={0},Psum=0,Pmax=-1000,Pmin=1000;//Psum &1, Pmax: #H Kk /]
{6, Pmin: f/MNEIE

Pa_flag=0;

for(uint8_t i=0;1<4;i++)

{

/! HAL I2C Mem_ Read(&hi2c1,0xD8, 0x2E,
[2C_ MEMADD _ SIZE 8BIT,data, 6, 1000);
12C_MutiRead(data, 0xD8,0x2E,6);// i3 J 4% [ 28 Z 5 i 2| data B, data:

K4 buff. 0xD8: MHbhE, O0x2E: REFH AL, 6: BELEH 6 /1
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Temp=(data[1]<<8)+data[0];//#5. : data[1]: %¥E7 8 7, data[0]: %I

ik 8 fif
PaD=(data[3]<<8)+data[2]; HIEFIFRIN, S+
Per[i]=(-500.0+(PaD+26214)*1000.0/52428)*1.0; //6895
if(Per[i]>Pmax)
Pmax=Per([i];
if(Per[i]<Pmin)
Pmin=Per[i];
Psum-+=Per][i];
}
Pa=(Psum-Pmax-Pmin)/2-FlashParameter.Offset;
Tempr=-40-2-+(Temp+32768)*165/65535; 112 FE 2=
Pa flag=1;
if(FlashParameter.Range==1) //40-50Pa
{
if(fabs(Pa)>=50)
Alarm=1;
else if(fabs(Pa)<=40)
Alarm=0;
b
else //25-30Pa
{
if(fabs(Pa)>=30)
Alarm=1;
else if(fabs(Pa)<=25)
Alarm=0;
}
return Pa;
}
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