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LO5D-M25125 + 5 inH20 250mbarA - 1250 mbarA 270 67 415 103
L10D-M25125 +10inH20 250mbarA - 1250 mbarA 300 75 415 103
L30D-M25125 +30inH20 250mbarA - 1250 mbarA 350 87 415 103
Note A: TOMDESIL > Z(CDVTIE. BEIVEDET UL,
EHhtE>URXER RIS
HHATEE (Vs) 3.63 Vdc m B EE c c
e ~ HfE: -40°C to 85°
JESE—KES 1> psig B : -40°C t0 85 °C
SMTF )\ RiEE 245°C 2% - _40°Cto 125 °C
EEMRFGEERECE) 0t095% RH
ESJoOvVIE
Vs Vs
r r
——SCLK el
——MISO
——MOSI ——SDA
SPl L sssp -OR- 12C
———/SSA ——EOC-D
——EOC-D
L FOC-A ——EOC-A
L Gnd L Gnd
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Parameter Symbol Min Typ Max Units Notes

Output Span
Differential Channel Spangig 0.4 % 2% - Dec Count 1
Absolute Channel Spangg 0.8 * 2% - Dec Count 1

Offset Output @ Zero Diff./ Abs. Pressure
Differential Channel OSqig 0.5 * 2% - Dec Count -
Absolute Channel OS4ig 0.1 *2% - Dec Count -

Error Summary

LO5D - Differential Channel
Total Error Band [ 85C to -20C ] TEBp TBD +0.25 %FSS 2,6
Total Error Band [ -20C to -40C | TEBp TBD +0.45 %FSS 2,6
Accuracy Accp TBD +0.10 %FSS 3,6
L10D - Differential Channel
Total Error Band [ 85C to -20C ] TEBp TBD +0.20 %FSS 2,6
Total Error Band [ -20C to -40C | TEBp TBD +0.40 %FSS 2,6
Accuracy Accp TBD +0.10 %FSS 3,6
L30D - Differential Channel
Total Error Band [ 85C to -20C ] TEBp TBD +0.15 %FSS 2,6
Total Error Band [ -20C to -40C | TEBp TBD +0.35 %FSS 2,6
Accuracy Accp TBD +0.10 %FSS 3,6
Absolute Channel - All variants
Total Error Band [ 85C to -20C ] TEBp TBD +0.25 %FSS 2,6
Total Error Band [ -20C to -40C | TEBp TBD +0.45 %FSS 2,6
Accuracy Accp TBD +0.10 %FSS 3,6

Offset Position Sensitivity (+1g) Senpys +0.10 - %FSS -

Offset Long Term Drift (one year) LTOS +0.25 - %FSS -

Pressure Digital Resolution - No Missing Codes ReSp.dc 17.2 TBD - bit

Temperature Output
Resolution (internal) Rest,dc 13 - bit -
Overall Accuracy Accy - °C -

Electrical Specification:

Supply Current Requirement 57,8
During Active State 1ICCrciive 5.3 7.3 mA -
During Idle State ICCg1e 1.7 7 pA -

Power On Delay Urorom - 2.5 ms 5

Memory Read Access Time ta 100 2000 ps 4

Data Update Time tau (see table below) 57

Measurement Command
Channel Single Average2 Average4d Average8 Averagel6 Units
Typ Max Typ Max Typ Max Typ Max Typ Max
Absolute 4.9 5.4 9.6 10.6 19.0 21.1 37.8 419 75.2 83.3 ms
Differential 2.0 2.2 3.8 4.2 7.4 8.2 14.6 16.2 29.0 321 ms
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12C / SPI KIS A—4H—

Parameter Symbol Min Typ Max Units
Input High Level - 70 - 100 % of VS
Input Low Level - 0 - 30 % of VS
Output Low Level (at 3mA sink) - - - 10 % of VS
12C Pull-Up Resistor - 1000 - - Q
12C Load Capacitance on SDA, @ 400 kHz Cspa - - 200 pF
12C Input Capacitance (each pin) Cic N - - 10 pF
12C Address:
Differential Channel ladr i 38 - dec
Absolute Channel ladr e 39 - dec
EAHHEEBEH - Fl
P o
Differential Pressure = 1.25 x (d"f#) x Cal Range
2
Where:
P 4z is the sensor 24-bit output, following corrections applied by extended compensation
CalRange is 2x the calibrated differential pressure range: eg. for LO5D is 10 inH20
P, - (0.1 x 2%
Absolute Pressure 250 mbar + 1.25 x (—"’% 1000 mbar
2
Where:
P i is the sensor 24-bit output, following corrections applied by extended compensation
R 2B
Tout 4, * 155
Temperature (*C) = (L‘Zgn—) - 45
Where:

Tout 4, The sensor 24-bit digital temperature output.

Notes

L L e Y N
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Figure 1 - AUAYV Block Diagram

rawP
(18 bit) Pressure
(24 bit)
D DsP 170
rawT Temperature
Average (24 bit)
oitter (b I Enable
Control | start
LOg|C 12C / sPI
EEPROM
rawP
(18 bit) Pressure
(24 bit)
A
DSP 1/0
D
rawT Temperature
Absolute Sample (18 bity Average (24 bit)
Sensor Enable
Control | start
Gna Logic
EEPROM
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SAIFESE T4, Data Read OV > RZEFRHAU CTHREZSZHMDCENTEET ., ADC & DSP (71 RIVIRREDFE
FT. /O JOVIE 7 )\A MORF—HREBET—FEIRLET (K 2 =#508) .

WDTH., /KRR ME Status Read OVX > RTIRIEDT /A ADRFT—HRXZERITDCENTEET,
LTCOOAR ROMWEICDWNTIEER 1 #8B LTSS,

Figure 2 - AUAV Communication Model

Start-Single Command

| —|
Command tart-Sing| Data Read Start-Single
Internal State Idle | Active | Idle | Active [ Idle
Internal Operation die [__ADC (Temp, Zero, Pressure) | DsP | idie | ADC (Temp, Zero, Pressure) [ osP | idie

New Data Available | |

EOC-A (if Abs Reading) I 1
EOC-D (if Diff Reading) 1 1
Start-Average2 / 4/ 8 / 16 Commands (Auto Averaging)
[ Sertaverageziarsine |
Command tart 16 | bata Read |—| tart 16 |
T 1 |
Internal State Idle | Active § | Idle [ Active
Internal Operation idle JADC(T.Z.P), JADC(T.Z.P), | 4§ ADC (Temp, Zero, Pressure) | DSP | Idle I ADC (T, Z, P).
Repeated n times
New Data Available 4 1
EOC-A (if Abs Reading) Y I 1
EOC-D (i Diff Reading) 4 1
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RUFT 1 SSAIHIRABCEKD TLow(CHESND L (SPIOX R - MS2HOS 3> (L) « BRAINDETI/O
A2 —TJ T —RX(ISPLEEACHRESNZEHCRDEFT, TNLSDHE. BT/ X - PRLXEOYY RAT2C1 >
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FHBCDWT(E. FEMEFIE (12R—2) 2SR LT ZE0,

2C) VREEDEE
2FRI2CA > 5 — T T —R (S, BECEENMESS — > REHAT 3.
GAZIBHEFR 5 (ORT,

IR -y b -E2— (D) @ 7+ RLEEHR, =54 (SDA) £oOv IR (SCL) (FHICHIGHDFEFTHD.

START &£ (ST) : 0w (SCL)AHIGHDM (CSDAFRMHIGHN SLOW (CBF Y D Z & = STARTRM Ef#FRY D, START
EMHEECIXRI—(CEDTERESND, EAXIR - UOIZANMIRAS— b - DT« 32 THFESRIINUEIRSR,

AL=T - F7RLRX (An) : I12C NXTEREFT/N\ARICEBEDT RLANBETY, AUAV E2H(CE@F. &F v RILDR
L—T7 RLZNGSMNUHFRESNTVET ( [{IHR] €U 3> TEEFEH) - START ZHEZERELLE. YAY—@EF 7
Ev hOt2B7 RLRZEDT RLXNA hEF—FAMEY b (R/W) ZFELFET, 0 "EIYRINSIL—TADXE
(WRITE) Z/RU. "1 "@F/ A ZANSIYRINDER (READ) ZRULET.

oIy (AFLEN) : F—FEF—EIC8EY b (1N ) BITMSBI 7 —X hTEESN S,

T—HEREITDET /AR YRITHNAL—TTHN, T—HIDZEZWRTBIHICT—5H « S 2ZLOWICTILYT
BDUEND D, YA —(F. COENDHICRDRIOY I)ULRZERURIINERSRV. LY —N—DF—-5 - 51>
ZITINAFID URRWGE, NACKIREEDMFIEL. AL —T + FSURZYH—FIFTIT1T(CRRD. YRAY—F YRI—(,
REDIN> RZBEXET DN STOP RAZHRE L TIRXZE T I 2 ERET D.

DATA valid (Dn) : START &M%, 0w I{E5(SCL)DHIGH BT — IO BEL TR EE. T—IIRDIREE(FTBNE
F—EXRT, T—IHESDAFSCLOLOWHARIFRICZEE SHU/RFNERS R0\,
SCLDIIE AN T WS TSDADT —FMEHAEDIAEN. 17 —FE Y hplzn1o0v ) ULR E12B.

STOP &4 (P) : /0w (SCL)NHIGHDM (CSDARNLOWN SHIGHICES T 5 LZIHIRREZE R T . STOPRAFFEICTR
H—(Cko>TEMEND.

Figure 3 - 12C Communication Diagram

1. Measurement Commands: Start-Single ( to start reading of single sample):

Start-Single C7...CO: OxAA

Start-Average2 C7...CO: OXAC

Start-Average4 C7...C0: OXAD

Start-Average8 C7...CO: OxAE

Start-Average16 C7...CO: OXAF

Set by bus master: [[1 [st[ae[as[as[Aa3[A2]A1]A0[w]| [c7 ... co| [sP] 1]

Set by sensor: ILI N

2. Status Read:
Set by bus master: [ [st[ae[As][Aas[A3]A2]A1]A0] R | N[sP] 1
Set by sensor: A|[S7 .. SO
3. Data Read:

Set by bus master: [ Tst[Ae[as[A4]A3][A2[A1]A0] R | [A] [A] [A] [A] [A] [A] MBI

Set by sensor: |"A[s7 ... so| [p23 .. p16] [P15 .. P8| [P7 ... Po| |[T23 .. T16] [T15 .. 18] |17 .. To|
Bus states: Sensor Address: Data bits:
Idle: 1] Status: S7_... S0
Start: Pressure data: P23 ... PO
Stop: E Temperature data: T23 ... TO
Ack: [A] Command Bits:
N
“Read” bit (1): [ R |
“Write” bit (0): | W

AUAVEREESEENDTE Y2 U-X
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I2C / SPI 129 —J T4 ADHIE (#&)

SPI /) CRIBIEDHIE

Ev hENRESDS -4 > XA%ETR (K4) (R9. EMlRI1=20 - T—2ICDNWTIE 1>59—-Tx—

R BAZDORDOEOE 3> OR5ZESRL T EE,

Figure 4 - SPI Communications Diagram

Measurement Command

s MMM L

| First Command Byte (0XAA / OXAC / OXAD / OXAE / OXAF) | Lower Command Bytes (0x00 0x00) |
MOSExxxx | e | o | Gu |G| co | o] G| co]cs] - [ | c [ ooxx
MISO HI-Z | S; I S | Ss | S4 | S5 | S | S | So I XX | | XX | XX | HI-Z
I S; ... Sp (Status) | (Undefined Data) I

ss | [

Read Status Command
I Command (0xF0) |

MOSI  Don't Care 1 | 1 | 1 | 1 | 0 | 0 | 0 | 0 | Don'tcare

Mso Hiz [ s | s [ s | s ] s [ s | s [ s | niz

| S, ... S, (Status) |

sso ] [

Data Read Command

Command (0xFO then 6 bytes of 0x00)

| |
most Donttcare [ 1 [0 [ 1 [ 1] o] o]o]o]o]o]---|o]o]o]o]---|o]o [oontcae

MISO [ iz [s]s s[5 5] 5] 5] s]PalPa] --- [P ]Po]ta]Te] --- [T [1] riz

| S; ... Sy (Status) | Pys...Po (Pressure) | Ty...To (Temperature) |

SS | |

All Sensors DS-0432 Rev A
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A2H—TIARIALZ2THE

Figure 5 - 12C Timing Diagram

o

1'LOW
-

i
[y—— —_—
i "‘
H
i v
H \
y \
v
A \
f -

SDA ><: \
susta tsupat E‘—’ "’E tHI)A-T -------
! ! tsusre tipte
PARAMETER SYMBOL MIN TYP MAX UNITS
SCL frequency fscL 100 - 400 KHz
SCL low width tLow 1.3 - - us
SCL high width tHIGH 0.6 - - us
Start condition setup {SUSTA 0.6 - - us
Start condition hold tHSTA 0.6 - - us
Data setup to clock tSUDAT 0.1 - - us
Data hold to clock tHDAT 0 - - us
Stop condition setup {SUSTP 0.6 - - us
Bus idle time tIDLE 2.0 - - us
Figure 6 - SPI Timing Diagram
SCLK
MISO ~H12 >< >< >< >< HIZ)
(don't / y j N don't care
s N e
T tssso im‘T’é
.- il
tetkss— §<—>§
bt !
PARAMETER SYMBOL MIN TYP MAX UNITS
SCLK frequency fscuk 0.05 1 5 MHz
SCLK duty cycle [ tHlGH/(tLOW+tH|GH)] Dscix 40 50 60 %
/SS low to first rising clock edge tsscik 5 50 -- ns
/SS low to MISO enabled tssso - -- 20 ns
/SS high to MISO disabled tssz - -- 20 ns
Clock to MISO data out toko 8 -- 20 ns
MOSI setup to rising clock tosu 20 -- -- ns
MOSI hold after rising clock ton 20 -- -- ns
Last falling clock to rising /SS teikss 0 -- -- ns
Bus idle time tioLe 10 -- -- us
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PREERTE

FIIN - AH—TIARX-IAX>VR - TA-IYV b

BIFEDRIAZETZ(E EEPROM =45 D5AHEM D ZEKRT Di5E. [12C OONY REE 1 /W0~ SPLOOY> RE(E 3 /1
kT3,

[2C T2 HOREEERT 255G, RANMIEHLC 1 )\ bDGRAERDEXZERITUET .

SPI TEHDRAFT—HRAZERT DHE. IRA NI 1)1 hZEFHHE LS Status Read ON > R/NA hEIXET D
BENHDFET, IRCEHTEIY « T—HZHAHIBE. RANIBHIC 7 /)1 b - U—RERXZERTLET.

SPI BHTE>Y - T—FZEFALIHE. RANMIT—FEFHLLIENS 7 /{1 ~dD Data Read IV REIXETD
BENSHDFET,

XEESTNTVWRWIY Y REEHCRETIE, FrUTL—2a>hRELET . RIEOHRALERD
F: 3
AEIR> B B2 U7 —FHmFMD. B2 HRT—IXFHFRDOFERICDONTIE. MTDR 1 Z28RBLTIIZE0,

AUAVE> B DEF v >)UId. 12CT7 RLAEEFSPI/SSS A > TEBRESNEOY Y REMY UTUURET S & ITERL
TLZE0,

Table 1 - AUAV Sensor Reading Command Set

Measurement Commands

Description SPI ( 3 bytes) 12C ( 1 byte)
Start-Single OxAA 0x00 0x00 OxAA
Start-Average2 OxAC 0x00 0x00 OxAC
Start-Average4 OxAD 0x00 0x00 OxAD
Start-Average8 OxAE 0x00 0x00 OxAE
Start-Averagel6 OxAF 0x00 0x00 OxAF

Read Sensor Data

12C [Read of 7 bytes from device

Read of 7 bytes from device
SP| |Host must send [0xF0], then 6 bytes of [0x00] on MOSI
Sensor Returns 7 bytes on MISO

Read Sensor Status
12C |Read of 1 byte from device.

Read of 1 byte from device
SP| |Host must send [0xFO] on MOSI
Sensor Returns 1 byte on MISO

All Sensors DS-0432 Rev A
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TN - A2F—TIAR - AIV R - TA—Y FERE)
AEUFAHH LI RiE, ZHOREATUN SIBRMERSEFH I EHCERSNE Y. ISRMEOTIS 3> T

ULSERBAT DL SIC. IN5lE A B. Co Do Es. TC50H, TC50L &MHENFET.

i (A. B. C. D) (& 32 Bw hNFEft=

BHT. FF v >3I)LOD EEPROM WD 8 DD 16 Ev LI ([CHEIMNESNTLE Y. {BEs. TC50H, TC50LIF8E Y hFS
FEEET, 2DD16E Y REEPROMAIE (CAEINS N TLET .
BEFvRILDOAEY - IV T FR2(SRENTNET ¢

Table 2 - Coefficient Memory Map

Absolute Channel:

Address | 47 (ox2F) | 48 (0x30) [ 49 (0x31) | 50 (0x32) | 51 (0x33) | 52 (0x34) | 53 (0x35) | 54 (0x36) | 55 (0x37) | 56 (0x38)

Coeff. Word|  [AHW] [ALW] [BHW] [BLW] [CHW] [cLw] [DHW] [DLW] [TC50H} [0]
A (High A (Low B (High B (Low C (High C (Low D (High D (Low [TC50L} [Es}
Word) Word) Word) Word) Word) Word) Word) Word)

Differential Channel:

Address | 43 (0x2B) | 44 (0x2c) | 45 (0x2D) | 46 (0x2E) | 47 (0x2F) | 48 (0x30) | 49 (0x31) | 50 (0x32) | 51 (0x33) | 52 (0x34)

Coeff. Word|  [AHW] [ALW] [BHW] [BLW] [CHW] [cLw] [DHW] [DLW] [TC50H} [0]
A (High A (Low B (High B (Low C (High C (Low D (High D (Low [TC50L} [Es}
Word) Word) Word) Word) Word) Word) Word) Word)

INSOEEFHHITeHO—EDIT RE, AEY - U—R - UJTRX b (R3IBWB) ORIC, XEY -F—F - U—R
(FRABR) W< ERD. FAHE UBERETHE VEBIEORIC(E. XEUFHE L7 I RSFRIBEZSTSRTNER5R

NI EDERTD L,

Table 3 - Memory Read Request Command

Memory Commands: 12C or SPI:

Description

Command ( 3 bytes )

Read Request
Absolute Channel

Differential Channel

<EEPROM Address>
(Values 47 -56 only)
(Values 43 -52 only)

0x00 |0x00

NS5OV REIEENDIEE(CHEAT D I EZ®HE LRINER5E0. NSOV ROBHPXEZRD L. BRIE
TN LEETEN. T HOBEMET I BRIEEENHDDET,

Table 4 - Memory Data Read Operation

Read Memory Data

12C |Read of 3 bytes from device.

Read of 3 bytes from device.
SPI |Host must send [0xFO], then 2 bytes of [0x00] on MOSI.
Sensor returns 3 bytes on MISO.

Example : 12C Read of Coefficient B from Absolute channel EEPROM :
Write <0x31> , and read back: <Status> <BHW>. (high 16 bits of B, as 2 bytes)
Write <0x32>, and read back: <Status> <BLW>. (low 16 bits of B, as 2 bytes)

B = [BHW:BLW], assembling BHW and BLW into a signed 32-bit integer.

Example : SPI Read of Coefficient D from Differential channel EEPROM :
Write <0x31><0x00><0x00>, over SPI MOSI output.
Set output buffer to <OxFO><0x00><0x00>, then perform 3-byte transfer.

Input buffer will then contain: <Status> < DHW,

high byt

e

Write <0x32><0x00><0x00>, over SPI MOSI output.
Set output buffer to <0xF0><0x00><0x00>, then perform 3-byte transfer.

Input buffer will then contain: <Status> < DLW,
D = [DHW:DLW], assembling DHW and DLW into a signed 32-bit integer.

high byte;

> < DLW,

> < DHW( >.

low byte)

>

low byte)”™ *

AUAVEREESEENDTE Y2 U-X
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FTOGN -A2F—=TIAR-T—F - TA—=XY b

WITNDIATDFTZHIL « A2F—TT—ATHE, B2HNSRENZT—HYOEREFRALCTY . AET—SDHBE. &Y

DINA MIRF=HX - )\A hTHEREN., TOR(C24EY FORFSRUENEL24E Y bORSRUREEIREET . £

NERBADERICDOVWT(E, ENENEERRORERNEERBOEEZSR LTSN, T2HHAICE HRRMER
BEFEALUCTHRELVRIINERSRVWIS-ENEFENTLB I LSTRLTILZEV. INSOFTEICDVTIE.  [HERMIE
ntosaz ] a8RULTEE.

XEY - F=HDFHFMODTE. RFT—HFR )N MMHWNT, AEY « D= RO EADA b FAA BOFRAHERSNET .

TIHDORET—FHRICDNTIFER 5 #5888, & 6 [C EEPROM U—R - F—5DR%E, & 7 [CRFT—FR - )\A ~DFE
FZRUET,

IS—RUTHRAMONT T IDE, MEIMEF v RILDIFE (L 0x40. EBTF ¥ RILDIFE(F 0X50 DAF—HFANREND
EITFRLTLIZE N,

Table 5 - Measurement Output Data Format

All Sensors

S[7:0] P[23:16] P[15:8] P[7:0] T[23:16] T[15:8] T[7:0]
Status Byte Pressure Pressure Pressure Temperature | Temperature | Temperature
Byte 2 Byte 1 Byte 0 Byte 2 Byte 1 Byte 0
Table 6 - Memory Data Output Format
S[7:0] MEM[15:8] MEM[7:0]
Status MEM MEM
Byte High Byte Low Byte
Table 7- Status Byte Definition
Bit Description
Bit 7 [MSB] J[Always = 0]
6 Power: [1=Power On]
5 Busy: [1 =Processing Command, 0= Ready]
4:3 Mode - Absolute Channel: [00 = Normal Operation, others = Command Fault]
Mode - Differential Channel: [10 = Normal Operation, others = Command Fault]
2 Memory Error: [1 = EEPROM Checksum Fail]
1 Sensor Configuration: [always = 0]
Bit O [LSB] JALU Error: [1 = Error: Pressure Overrange or Underrange]
DS-0432 Rev A

Page 11 of 18

https://all-device.com/ info@all-device.com

Fax @ 047-489-5940

1 047-489-5939

T

A

=
250

A=)V T INA AR AL



12CSPI AR RS- R
12COY> RS~ R

BRIEAZ, ®HRE7A RIVRECRD, (R - IRF-—NEOOVY REFD, R 1 ([RIELDE. 5 DOREIV RD
WINHMERETEFT, INSOOXUR - )NAbD 1 DEREITSDE. EOC-A E>H'O— - LANLISERESN (777
VUai—b--FrRr JILOH)  AF=FX )M MY - EZ— - By MSRESNET. 7O57 0 TRETRELSHE
PRETIDE WESNET—INBNLZRICEZTAFN. T2 - A2F—TITAAMNSTICATEDLSCIRDE
Y. 7IVYUI—b - FrRILOEE, EOC-A EXF/\A - LANLICHESN., ROOV REZETDIET/\1 - LANL
DFEFTT ., EBFrRILDIZE. EOC-DICSNAo7OBD/\A LA - JULABEESNET . EESDFRILT

T. BUSYEw b OUT7EN, BT+ RIVREEICRD. D&, /R N - TOTYHIE [2COHBEFEEIC7)(1 b
DF)INARX - U= RTHBDT—H - U— REWWFERITTES.

EOC EXHEZH—ZNTLVRWEE, /KRR MM Status Read IX > RZEIEDIRT ZETRFT—HFR - )\ baR—-UZTT
BCENTED. RT—HFX - )1 hDOESD— - By MAEODBE. BT —INERCTET VDB LZRL. 781 ba
TDFT—% - U—REFETIDIENTED,

xR 1. 3. 4 TEESNTLISOOY> Rtz U—([CXELRBVTLIZE0.

SPI AN RE—T2 X

12C A>5—J1x—X-J>Ta4Fa2L—>3> EERIC, HREERMARLICT A RIVIREEIC/ZD,  SPI YXY—H\50D7]
N2 REFE5FT, AETAOIILZRIBIDICE 3 /A bOREIYIR (R 1 288R) OVWINHEIAINSHKITID
WENDDFET, AEVUFRHHEUBFZRIT DICE. ATURHELUEK (R322R) ZXEITIHNENHDFY. 2D
N2 RERPICEIDNERENDZT—H(F. AT —FX - )\ bDRITHL 2 DOREET—H - /A hTHEBRENET.

AEIRY ROFTIA—REHRINTDE. PIVIUI— b - FrRILDFH. EOC-A EZN Low ([CERESN. DT (FRELHED
EHICTOT« TREICRDET, TTIDE Bfienct Y - T—IREHL SRS ICESAFEN. D7 (E71 RIVIRE
[CRDFET. HEMEFvRILOBE, EOC-AE> (FTORSRTHIghL NILICEREZN, ES— - RF—F X - Ev MMIOITKTE
ENFY. EBFrRILOBE, EOC-DE(FTORFR TSN IOBDHigh/ ULZAZAHEL, ES— - RF—FX - Ev bE
OICRESNE T, T7UT« TEHBARFZ(ET7 1 RILEBROERBDRR T, SPINXY(FRT—FX - U—FR - OY2 R (fE
OXFODLINA ) ZEELTRT—H X - J\A hEBRTEFET,

2CO>TJ«Fa1L—>a>EFAKRIC, RF—FX - )1 hOES—-Ev bk (B 0 (FzEFIVUI—hk- - FrRILD
EOC-A EXD/\ALNIL) (F. BRRT—4F - Ty MY BN SHMESNBEREN S D EERUET, T—FHmMit
LN RIFE SPI YRI—DSXEFTDHENDDFET (RIID/\A MIME 0xFO T, EDREIC 6 /{1 ~d 0x00 A=
9) o AEUFRAHURECDNTI(E, EROFHEUICDNTER 4 28R LTI ZE,

MEEA A NS5 D23>
5P BEESM T CERTE ZERAMLT 320, UFOSAFARHERZHELFT :
1.5 EMI RIECEMFS U 2188, BREET(C(E Vs & Test EZDRIC 10 KQ~47 KQ OFILTy Tz EH S
BENGS.
zfﬁ&xa\smﬁ%&ﬁa%e\uT@%%>—7>zc;osmam4>@—jz4z-mw@ﬁﬁﬁéh

a. =B F v > FRJLDEEPROMU — RERITT B,

b. 7JVYUai— bk FvRJLT EEPROM U— RERITUET,
3. EEPROMD&HE D Zitsd. HLARMEFREEEIET D,
4. &R TI(E. EEPROMDEAGMHH U7 I ABMAEBRRL T ZE 0,

a. EEPROMOD#ER EH(CBUSYRX T —HANNRENTZHEF. SIHRDBERDNSHEROU— RNy IFE T
DEffEER LTHBRMTL TS,

AUAVEREESEENDTE Y2 U-X
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B NN#HEDEHREA

AUAVE U =X H (3 BIEEFRREZSOREAEI O —> 3>/ > TWET, EDEE
DEEZREILT BTHIC. SRFTAFTERINSDEZERLT, E2OhEXESNDT—F
([SBMDIRTS —MIEREZEHAL. SSOREMEZITDOCENTEFRT,

EMNFHEDER:
ADDBEMFEFRME,. THTEHOEF v > ILICH U TIREIMERE LTT OIS LENB,

(1) Error = Pref - ( POut + f(POut) ),
where
Pref is the true pressure applied;
POut is the sensor output;
f(POut) is a cubic correction function, Ax3+Bx2+Cx+D.
Then
(2) Pcorr = Pout + f(Pout) as the linearity-corrected pressure value.

For improved accuracy over temperature, residual temperature dependent errors are minimized by the term:

(3) TCadj = (1 -(Es*2.5*10.5 - Pcorr I) * (T - Tref) * TC50
where:

TC50 = TC50H/TC50Scale for T > Tref

TC50 = TC50L/TC50Scale for T < Tref
and

TC50Scale = 100 * 100 * 167772.
This represents the possible range of temperature-dependent error, scaled to temperature counts.
Then

(4) Pcomp = Pcorr — Tcadj

for the final optimized pressure value. This is used in the Pressure Output Transfer Function on Page 4
to obtain pressure in appropriate units.

S AT LB

F—4<— b [Digital Interface Command Formats] €< 3> (CEHINTWVWBRITYI R - =52 A %FE
BUT. &Fv>RILOTEHEEPROMMNS7DDEEL (A, B, C. D. Es. TC50H. TC50L) ZFHEHAD.

A. B. C. D (& 32 BEv MFEEEHT, -1.0~+1.0 DRI —I)LenNfeREcEx2RUET,

Es. TC50H. TC50L(E8E W MFS(IEEI T, -1.005+1.0XTORT - >IN Id—Fi1— RERL
F9,

O— B

Declarations:

extern unsigned char inbuf[], outbuf[]; // sensor
float ALIN A , ALIN B, ALIN C, ALIN D, A Es, A TC50H, A TC50L; // Abs coeffs
float DLIN A , DLIN B, DLIN C, DLIN D, D Es, D TC50H, D TC50L; // Diff coeffs

// Platform-dependent SPI fns, which perform EEPROM read of specified

// address and following address. These 16b values are merged as [HW:LW]
// for an int32 return.

extern int32 t Read ACfg SPI(uint8 t regadr);

extern int32 t Read DCfg SPI(uint8 t regadr);

void Init Aconfig(void);
void Init Dconfig(void) ;
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EIFHEDHRA (FiE)

T UERIE A%, EEPROM fR#MEZZAH L. FEHE 32 Ev MEHZ Float (CERT S !

B F v RIS

void Init Aconfig(void)

{
int32 t i32A = 0, i32B =0, 132C =0, 1i32D=0, 132TC50HLE=0;
int8 t i8TC50H = 0, i8TC50L = 0, i8Es = 0;

// These 132 Reads return 2 register values merged as int32
// 132 then normalized to +/- 1.0

i32A = Read ACfg SPI(47); // returns 47 | 48 as int32
ALIN A = ((float) (132A7)) / ( (float) (Ox7FFFFFFE) ) ;

i32B = Read ACfg SPI(49); // returns 49 | 50 as 1int32
ALIN B = (float) (132B) / (float) (Ox7FFFFFFF) ;

i32C = Read ACfg SPI(51); // returns 51 | 52 as 1int32
ALIN C = (float) (132C) / (float) (Ox7FFFFFFF) ;

i32D = Read ACfg SPI(53); // returns 53 | 54 as 1int32
ALIN D = (float) (132D) / (float) (Ox7FFFFFFF) ;

i32TC50HLE = Read ACfg SPI(55); // 55: TC50H | TC50L

i8TC50H = (i32TC50HLE >> 24) & OxFF; // 55 H
i8TC50L = (i32TC50HLE >> 16) & OxFF; // 55 L
i8Es = (132TC50HLE ) & OxFF; // 56 L
A Es = (float) (i8Es) / (float) (0x7F) ;

A TC50H = (float) (18TC50H)/ (float) (0x7F) ;

A TC50L = (float) (18TC50L)/ (float) (0x7F) ;

}
ZE)F +=JLBIE Init_Dconfig() BEKETI N, FARILRILODBIE Read_DCfg_SPI() T EEPROM 77 KL R 43 ~ 52 %{§
FAL. DLIN_*, D_Es. D_TC50H, D_TC50L Z#EMELET.

ZNSDA, B, C. D. Es. TC50H. TC50LODZEE/NERRESERF. RDEDICEFRHID (BRSNS HETHERSNET !
BERAHED (CEASNDMIE :

TN SEAEOERENDME (POUt) ([CDWT, UTFZEFELET.

PComp = POut + A*POut® +B*POut? + C*POut +D - TCadj.
IV -2 3 MR C25CPEDRIETEWET 2BE. TCadjldAT> 3> DEETHS.
Bl : 2CEERUZESTF v > RILDFTHED !

EBTYOHRHMD M S :

outbuf[0] = OxAD; ui8Address = 38; // Request 4x oversampled reading
// Platform-dependent I2C write function, for example
I2C_Write (ui8Address, outbuf, 1); // send l-byte request

ZHBAE% (F/=(FEOC-D/ULRZER) . ERZEHHHET :

I2C_Read (ui8Address, inbuf, 7); // read 7 bytes: Status, P, T

AUAVEREESEENDTE Y2 U-X
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ENABEDHRA (B)

T2 YD 24 By NEHEESREMEN. AF—5X - )1 MMIHEITULT 12C ARy T 7 (CH&INENS. DFED. inbuf[0]=

RF—AR - )\A b, inbuf[1]. [2]. [3]ICEFESME. inbuf[4]. [5]. [6]IC(FRENEMENET.
RIS, ZEF )L EEPROM MS5AE Uz AL T, MEREZERALET

Declarations & definitions:

// constants:
const int32 t Tref Counts = 7576807; // temperature counts at 25C
const float TC50Scale = 100.0 * 100.0 * 167772.2 // scale TC50 to 1.0% FSO

// local variables:

float AP3, BP2, CP, Corr, Pcorr, Pdiff, TCadj, TC50, Pnfso, Tcorr, Pcorrt;
int32 t iPraw, Tdiff, iTemp, iPCorrected;

uint32 t PComp;

First, correct for linearity, as in Equation (2):
// Convert unsigned 24-bit pressure value to signed +/- 23-bit:

iPraw = (inbuf[1]<<16) + (inbuf[2]<<8) + inbuf[3] - 0x800000;
// Convert signed 23-bit value to float, normalized to +/- 1.0:
Pnorm = (float)iPraw; // cast to float

Pnorm /= (float) Ox7FFFFF;

AP3 = DLIN A * Pnorm * Pnorm * Pnorm; // A*Pout”3

BP2 = DLIN B * Pnorm * Pnorm; // B*Pout”"2

CP = DLIN C * Pnorm; // C*POut

Corr = AP3 + BP2 + CP + DLIN D; // Linearity correction term
Pcorr = Pnorm + Corr; // Corrected P, range +/-1.0.

ZORT, Pcorrl325°CORETRELESNEEBREFMEENZRLET . BRIV —>3>
Tl CNTHARWBENTIRETT

CoHDRAFTA4T - TA-XY NTHIHBRL24E Y FEEEICERUTRUET :
iPcorr = (int32 t) (Pcorr * (float)Ox7FFFFF); // Convert to signed 23-bit
iPcorr += 0x800000; // Back to unsigned 24-bit

TD1&. PdigDfEE U TiPcorrZfER LT, 4X—ZORENEIMRERBZER TSI ENTEFT,

25CZAR(CERBISEDTFESZD T ZREICESSEINDIZRTATE. U TFITRT XS (CEMDREEHEZERT S
ENTEFT

// Compute difference from reference temperature, in sensor counts:
iTemp = (inbuf[4]<<16) + (inbuf[5]<<8) + inbuf[6]; // 24-bit temperature
Tdiff = iTemp - Tref Counts; // see constant defined above.

Re-normalize the linearity-corrected pressure from +/- 1.0 to [0 - 1.0):
Pnfso = (Pcorr + 1.0)/2.0;

//TC50: Select High/Low, based on current temp above/below 25C:
if (Tdiff > 0)
TC50 = D TC50H;
else
TC50 = D TC50L;
// Find absolute difference between midrange and reading (abs (Pnfso-0.5)):
if (Pnfso > 0.5)
Pdiff = Pnfso - 0.5;
else
pPdiff = 0.5 - Pnfso;

All Sensors DS-0432 Rev A
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BN#BEDHRA (HE)

CZT. ENEREEISDREEZDEHRELT. R (3) DXINEEKRFHOREZITS @

Tcorr = (1.0 - (D _Es * 2.5 * Ppdiff)) * Tdiff * TC50 / TC50Scale;

this adjustment is applied to the linearity-corrected value, as in Equation(4):
PCorrt = Pnfso - Tcorr; // corrected P: float, [0 to +1.0)

Re-normalize back to unsigned 24-bit value, finishing Equation (4):
Pcomp = (uint32_t) (PCorrt * (float)OxFFFFFF) ;

Start next sensor reading:
outbuf [0] = O0xAD; // Request 4x oversampled reading
success = I2C Write (ui8Address, outbuf, 1) // send l-byte request

ERNE(CZER :

PcompDfERE Tz ODMIESNZEHERL. RESNICAERALA TENZETET D ES(CPdigEs UTENENRERBETE
HEnzxd.

BlELT, ZBF v RILOHIZEITET :
EEBRIEL >N +/- 10 inH20D 25— DI5E.

Pin2o= 1.25 * ((Pdig - 22)/ 224 * (2 * 10 )inH:0

If a reading from this sensor results in P = 9145890 counts,

comp

Pinzo = 1.25 * ((9145890 - 8388608)/ 16777216) * 20 inH:O
=1.1284 inH20

For a compensated reading of P = 3000000 counts,

Puizo= 1.25 * ((3000000 — 8388608)/ 16777216) * 20 inH.0 AUAVEREESIENTZ> T2 U—-X
= -8.0297 inH20

F7IVUI1—b « FrRILTE PcompZzBRIzbDstEEA U TH DN, %R
ALIN_A. ALIN_B. ALIN_C. ALIN_D. A_Es. A_TC50H. 8K&UA_TC50LDtv h={FERT B,

CORERSE. ZBF v RILDEERHREEATEY MENERD.
= (X) 9145890737 > hDPcomplBEIFEIEEFRUET :

Pmbara= 250 mbarA + 1.25 * (Pdig - (0.1 *22%)/ 224) * 1000 mbarA

Pmbara= 250 mbarA + 1.25 * ((9145890 — 1677722)/ 16777216) * 1000 mbarA
= 806.42 mbarA
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Figure 7: Product Marking Example
AUAVL0S5D Part Marking
M25125 Part Marking
R24A24-14 Lot Number
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FA—H -7 K AUAVE U —X

fe&EXIE. AUAV-LO5D-M25125-RR-N (&, ZES5 inH20. #E3dE&EFH250~1250 mbar. RR/\wH—=>
(SMT. 2DD/\—TJFEHA Rik— b, O—F4>TAT>3>710) DAUAVS D —XFEHDTEHUZEEEL
TWETY,

AUAV - 105D - M25125 - RR - N

e

Product Series Options

Ditterential and Absolute
AUAV Combined Pressure ”
N N/A Options

sensors

Package Selection
SMT (No Leads)

Pressure Ranges Pressure Ranges |

Differential Absolut
L05D 5 inH20 M25125 250 to 1250 mbarl RR
L10D =10inH20

L30D +30inH20

AUAVERREESRENTE> YU -X

All Sensors reserves the right to make changes to any products herein. All Sensors does not assume any liability arising out of the application or use of any product or circuit described
herein, neither does it convey any license under its patent rights nor the rights of others.
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