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Model
LW57 Humidity Protection
C = Gel Coating
Blank
Output Type
A= Ar\allog Pin Style
D = Digital S = SMT

Package Style

Pressure Type

DS = Dual Tube D = Differential
G = Gauge
Supply Voltage A = Absolute
3=33Vdc
5=5.0Vdc
Pressure Range
Output Type 002 M = 2 Mpa
A = 10% to 90% 004 W = 4 InH20
B = 5% to 95% 005 K = 5 Kpa
010 P =10 Psi
020 B = 20 Bar

Pressure Type
| = 12C (Addr. 0x28H)
J = 12C (Addr. 0x36H)
K =12C (Addr. Ox46H)
S = SPI (Not Available for ‘L’ Pin Style)
0 = 12C (Addr. Ox48H)

9 = 12C (Addr. Ox51H)

100 A = 100 Pascal
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1: Electrinal table

Item Description Condition | Symbol | Min | Typ | Max | Unit
1 SDA output low voltage lspa=3 MA VspaoL 0 0.4 \Y
2 Low-to-High transition threshold pins SAQ, SCL | Vsparx 0.5 0.6 0.7 | xvDD
3 High-to-Low transition threshold pins SAOQ, SCL | Vspant 0.3 04 0.5 | *vDD
4 I°C clock frequency fSCL 0 400 | kHz

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 rgpeated START {RSH 600 s
condition

12 Setup time for STOP condition tPSU 600 ns
13 Rise time for SDA and SCL signals tR 300 ns
14 Fall time for SDA and SCL signals tF 300 ns

2: I1°CInterface

The SQMEAS pressure sensor features an 1°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. 1°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.

LW57 &%l +100 Pa £ +30 psi
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Figure 1: I°C Interface Timing Diagram
Random write
slave address w| memory address write data write data
s 6:1] 09 AQ[7:0] pck DIAI[7:0] ek DIAO[15:8] == E
Random read
slave address w, memory address slave address ™w read data read data n
S [6:1] 0o ek AQ[7:0] '“4 1] 04 ped D[AO][7:0] P ... DIAD+NJ[15:8] e P
Read last
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Legend
S | start condition E restart condition E| stop condition Q acknowledge @ disaknowledge 8bit 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 w memory address length-1in CRC4 write data write data CRC8 P
[6:1) AQ[7:0] bytes [7:4] [3:0) D[AQ)(7:0] e D[AO+N][15:8] over preceding bytes
4 }
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[6:1] 1 D[A0I[7:0] .
1

}
k
Legend

r
S to RS of previous read/write
IEI start condition H restart condition E] stop condition B acknowledge @ disaknowledge 8bit of data

[ |
Figure 3: 1°C Read / Write Commands - CRC

| sent by 12C master
protected protocol
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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 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 0x2E 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 0x2E 0xD9
by master)
SBM slave memory slave
comment address address address

6C 6C

+LSB=0 +LSB=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 bo) 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.

LW57 Z&7l
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R = VA
@) T = P
10
Byte# 0 1 2 3 4 5 6 7 9
SBM (sent | OxDA O0x2E 0x5B 0xDB
by
master)
SBM slave e 3:length | slave
commenik address Y = 4Byte address
6D address B: CRC4 6D
+1SB =0 +1SB =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
(L (Lo-Byte) synced sync’ed (calc'd)
comment B ot-e) (Hi-Byte) e (Hi- 5 S
Y ad. 0x30 . tatus tatus
ad. Vel | b7 - bo) | (b15 -
0x2E 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
SBMm 0xD8 0x22 0x32 0x6C
(sent by master)
SBM comment ilall.\sreB adgress 6C memory address Lo-Byte written to Hi-Byte written to
' CMD[7:0] CMD[15:8]
for Write

SBS

(sent by sensor)

5BS 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:

0X22 CMD

bits name | default | rw description
Writing to this register controls the state of the BAP device.

15:0 d 0

o e 0x6C32: SLEEP Mode
Initiate the power state SLEEP, powering down the ASIC
0xB169: RESET
Performsa 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.
LW57 &%l +100 Pa & +30 psi




Temperatureregister:

0X2E DSP_T

bits name

default | rw

description

15:0 Dsp_T

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

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

4 dsp_t_up 0 ™w event when DSP_T is read
STATUS.dsp_t.up s
copied here

5 - reserved - 0 rw status reserved

6 - reserved - 0 rw status reserved

7 bs_fail 0 ™ event STATUS.bs_fail

8 be_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 ™W event STATUS.com_crc_error

12 - reserved - 0 rw status reserved

13 - reserved - 0 rw status reserved

14 dsp_s_missed 0 ™ event STATUS.dsp_s_missed

15 dsp_t_missed 0 ™w event STATUS.dsp_t_missed

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

LW57 &%
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The bits STATUS_SYNC[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 0x2E. 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 : description
type
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 tw | 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
3 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_upwas 1 when DSP_S updated
15 dsp t missed 0 rw | event | 1:dsp_t_upwas1when 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.

6. 12C Examples

/************#*****************t**t****t*****t**********#**t*#***t**********t***

* Function Name : SKATER 12C_MultRead
* Description

* Input

LW57 &%l

.- pBuffer: EdEAF6E [X.

-12C_SLAVE_ADDRESS : ¥ &kt .

- RegAddr:ic ifi 77 7 A A bk

: ZF P S ERIEE A E (7 A7 e

- NumByteToRead: LM 7 H.
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¥ Qutput : None

* Return : None

HA AR AR AR AR AR AR AA AR ROR AR KRR KRR R KRR KRR KRR AR K f

void 12C_MutiRead(uint8 t* data, uint8 t dev, uint8_t reg,uint8 t NumByteToRead)

{

uint8_t count=0;
IIC_Start();// 7= — AN hh 2% 1

IIC_Send_Byte(dev); JIRIEE i 4

IIC_Wait_Ack();// 1 %

IIC_Send Byte(reg); //AikXHht
IIC_Wait_Ack(); /N

IIC_Start();// 7 4 — A~ ik i % A

IC_Send_Byte(dev+1); //i#E A HE

I1C_Wait_Ack();// V.45

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

if(count!=NumByteToRead-1)data[count]=IIC_Read Byte(1); //+7 ACK (1)1 45
else data[count]=IIC_Read Byte(0); /e — o1 NACK
}
NC_stop();/ /7 2 — A 1k Sk A

return ;

LW57 &% +100 Pa & +30 psi



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 . fl, Pmax: A KJE 1, Pmin: fe/bJE
IR

Pa_flag=0;
for(uint8_t i=0;i<4;i++)
{
// HAL_12C_Mem_Read(&hi2c1,0xD8, Ox2E, I2C_MEMADD _SIZE 8BIT,data, 6, 1000);

I2C_MutiRead(data, 0xD8,0x2E,6);// i AL A% B0 4 7 2] data L, data: %(4% buff. 0xD8:
MHihE, ox2E: {RFEFAFAMNE, 6: ELEE 6 1

Temp=(data[1]<<8)+data[0);//ii [ : data[1): ¥diEf5 8 i, data[0]: i 8 {ir
PaD=(data[3]<<8)+data[2]; JIEFT KA, B HhE (i hE
Per[i]=(-500.0+(PaD+26214)*1000.0/52428)*1.0; //6895
if(Per[i]>Pmax)
Pmax=Perl[i];
if(Per[i]<Pmin)
Pmin=Per(i;
Psum+=Per[il;
}

Pa=(Psum-Pmax-Pmin)/2-FlashParameter.Offset;

Tempr=-40-2+(Temp+32768)*165/65535; /12 FElwZ=
Pa_flag=1;

if(FlashParameter.Range==1) //40-50Pa

{

if(fabs(Pa)>=50)
Alarm=1;

else if(fabs(Pa)<=40)
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-

Alarm=0;
}
else //25-30Pa
{
if(fabs(Pa)>=30)
Alarm=1;
else if(fabs(Pa)<=25)
Alarm=0;
}
return Pa;
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