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2SMPB-02B

MEMSE 3 £ J11% B2

BElE / A / Thie

e & R IEFE SR

=i AR #iE
IR Oy i)
FEJIv I S
W A3 30k~110kPa
* B S LA o Ak
IR AEEE (25C)
e s Min. Typ. Max. B #iE
P Y L Vddmax — — 4.0 %
How b U Vmax -0.2 — Vopr—+0.2 \
e RAMINE 1 Pmax — — 800 kPa
PR AT ik EE Y Tstr -40 - 85 T AEEUK ANBERE
AR Y Hstr 10 - 95 7RH AR ANEEEE
ESD HBM Vhbm _ - 2000 v Aix
ESD MM Vmm - - 200 % gt
ESD CDM Vedm — - 500 % AixtE
R EE
E s Min. Typ. Max. Bir #£ix
Vopr 1.71 1.8 3.6 \' VDD
TAR R Vio 1.20 1.8 3.6 A% VDDIO
ARG Topr -40 - 85 C

BESEHE (R4t Erd

%MHHTa=25C. VDD=1.8V)

iE S £t min Typ max AL
1Hz-Forced Mode
S AT B 2 _ _
TR Thp Ultra High Accuracy 214 HA
s Iddp T E g — 640 800 LA
AR AE ——
lddt 002 IR B — 410 520 uA
PRARASE 3 B T Isleep — 1.1 23 LA
JE A Popr 30 — 110 kPa
YRS RS Pabsl 90-110kPa, 0-40°C -100 - 100 Pa
FEXEE 1K Prell Ultra High Accuracy — +3.9 - Pa
rms T Pnois Ultra High Accuracy — 1.3 — Pa
Y XL LA JEE Tabs 90-110kPa, 0-40°C ) - 2 C
JEF13 e Pres - 0.06 - Pa
IR Tres - 0.0002 — C
- e 101.3kPa, 0-40C, 1.71-3.6V R _
HLi L AR 2l Ppsir Base od VDD = 1.8V 9.4 9.4 Pa

VEL. Typ. PCA RO I A RIIEA .

2. BRPACHEERTRRE . THT, SRR A AT S PR A

D-382
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2SMPB-02B MEMS &5 [E F115 B2

I/F BB S 45 (s alis e &4 ATa=25C. VDD=1.8V. X 3#FELCHISPI. MGHBEGE, FEMR. )

TiE s Min. Typ. Max. By =iE
B NLHE Vil_d - — Viox0.2 \%
BT NH AL Vih_d Viox0.8 — Vio+0.2 M
Ber /O Vidhys Viox0.1 — _ v
Kt L (12C) Vol _d1 0 — Viox0.2 % To=3mA(SDI) * 1
Hir7- 4 L AL (SPT) Vol_d2 0 — Viox0.2 v To=1mA(SDI. SDO)* 1
%ﬁﬁjfh ;I;\E%EI(SPD Voh_d1 Viox0.8 - - v To=1mA(SDI. SDO) * 1
f{t}fﬁﬁjﬁ;\l}?ﬁ(sm) Voh_d2 Viox0.6 - - \ Io=1mA(SDI. SDO)* 1
i tHOFFIN ¥ LI Toff -10 - 10 HA SDI. SDO
B g Rpullup 70 120 190 kQ CSB
2C g & Cb — — 400 pF SDI and SCK
AL AR Crst — — 20 pF
A [R5 AT ik o8 Trst 100 - — usec Positive logic

w1 Toouf i 1 7 3 HUAL -

*2. JHBNEIA AR A .

W PCIY AN B S [ L FURL.
http://www.nxp.com/acrobat_download/literature/9398/39340011.pdf

B E
(T4 PIHEERT & ATa=25C. VDD=1.8V, WEBCLKIAZR=300kHz. FiIGIHRIETIE, FMH M. )
HE R E] IR ODR .
Mode EHESR SRR (Press.+Temp.) @ 1Hz-Forced Mode (Standby 1.0msec) rm_ls_;lg.#}t
Typ. Typ. Typ.
=X v — — msec A Hz Pa
High speed 2 1 55 4.1 153 52
Low power 4 1 7.2 52 121 3.7
Standard 8 1 10.6 7.3 86 2.6
High accuracy 16 2 18.3 12.0 51 1.8
Ultra High accuracy 32 4 33.7 21.4 28 1.3
EAIREREE SMEREKXArmsTFH S
(45 ERT &M ATa=25C. VDD=1.8V. ARIHFERB, AWK, )
Vo ZIREKZAS rmsTH [Pal Typ.fE
OFF 2 4 8 16 32
High speed 5.2 2.5 1.6 1.1 0.8 0.5 é
Low power 3.7 1.8 1.1 0.8 0.5 0.4 M
Standard 2.6 1.3 0.8 0.5 0.4 0.3 P
High accuracy 1.8 0.9 0.6 0.4 0.3 0.3 ?
Ultra High accuracy 1.3 0.6 0.4 0.3 0.3 0.2 0
* TIR: Infinite Impulse Response é
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2SMPB-02B MEMS#a 5 FE 7715 R3S

ERIRERE &UERARFEAE
(AR R ATa=25C, VDD=1.8V. R@HRIERE, FHHEOUK. )

Vols FIREERY H3E[Hz] Typ.E
OFF 2 4 8 16 32
High speed 153.0 353 14.7 6.8 33 1.6
Low power 121.0 28.0 11.6 5.4 2.6 1.3
Standard 86.0 19.9 83 3.8 1.8 0.9
High accuracy 51.0 11.8 4.9 23 1.1 0.5
Ultra High accuracy 28.0 6.5 2.7 1.2 0.6 0.3

& BN 2R % E = G FRE K 1% E =l
(FAFRIE ERT &M ATa=25C. VDD=1.8V. RIFIHRIEE, AMHTMK. )

i o MARIE(Typ.1E)
1 A Mode EAFHRE m R IREE 28 e 7 [uA] ODR [Hz] rmsFit [Pa]
Weather monitoring High speed 2 1 OFF 1.2 0.05 5.2
Drop detection Low power 4 1 OFF 407 100 3.7
Elevator detection Standard 8 1 4 63.4 10 0.8
Stair detection High accuracy 16 2 8 219 20 0.4
Indoor navigation Ultra high accuracy 32 4 32 570 28 0.2
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2SMPB-02B

MEMSE 3 £ F11% B2

= v
JE S
HE
VDD GND RST
1 [ 1 [ 1
LJ L L
SB
Voltage Supply CLK Gen. POR
Pressure/ Sp ||
Temperature
sensing
element Sm || ADC |
It MUX Analog front-end
Logic
CSB
SDI
1/10
GND I::I SCK
NVM SDO
[ 1 1
LJ L
VPP VDDIO
i [E
wainﬁuﬁ
P": F“] P"’<
s | : 9 1 1 9
s | ===
1 1
| 7 ] : 2 2
| ===
1 1
: 6 : 3 3
| ': | ':
1
1 5 : 4 4
TR & JRALE
s o s Ui F L ER
I TS T &R SPI ‘ 2
1 RST AEFEE AL %1
2 CSB CSB VDDIO
3 SDI SDI/SDO SDA
4 SCK SCK SCL
5 SDO SDO ADDR
6 VDDIO B T/O I
7 GND e Hb 1
8 VDD FL IR S
9 VPP NVME A i+ *2
* 1. GHEALIhAEN, THTEPCB L& iH# 1 S5 (RST)M 754 (GND)F ANy T Hetb iy i g . bah, S AL ThRER, 152 R 5D-399 01 )M E AL ThEE”.
*2. OSEHNRERA e A A o 1S 2 AT AT A i R
9S4 G H B AN AT HUERERT, AL I REC IR IR H A
OMmRON D-385
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2SMPB-02B

MEMSE 3 £ J11% B2

HEFF R E]

AR RT3 O 3R . SRR HERE FL B B W R o

12C BIEHR

% F£100kbps(Standard Mode). 400kbps(Fast Mode). 3.4Mbps(High Speed Mode)

VPP
== == == | RST
=1 i 79 RST
GND == -~ | CcsB
471 r2¢
2SMPB-02B
TR
VDDIO - == | sDI
$5! 3 sDA
SDO - r== | scK
$5i L4¢ SCL
I—O
I 1uF Slave address SEL (gnd or VDDIO)
1uF
VDDIO VDD
SPI B{E1E3(4-Wire)
X FF10Mbps
VPP
VDD == r== r== | RsT
$21 [ei ¢ RST
ND - -~ | CcsB
G $71 126 csB
- 2SMPB-02B
TR &
VDDIO -~ | spDI
$5i rs¢ soI
SDO == -~ | sck
$5] [4¢ sCK
o—l I—o
o—l I—o 1 uF
u
SDO
1uF
VDDIO 777 VDD
SPI B{E1E3K(3-Wire)
Y FF10Mbps
VPP
VDD ] == | RST
TT CH Y RST
- == | CSB
GND 1 477 26 CcsB
= 2SMPB-02B "
— G _—
VDDIO ,Iﬁu :-—% SDI SDISDO
[ - SCK
Sbo | 43 i 149 SCK
q 3 -
HH 1| u! |
1uF
VDDIO 777 VDD
D-386 OMmRON



2SMPB-02B MEMS#a 5 FE 7715 R3S

INEZR~T (#4E mm)

:I:-J-;{:I:

ESES

BB, LGA (Land Grid Array) 9 pin
BRI 2.00x2.50%0.85 mm

Ui TR A T Au

9-0.35
0.46£0.05  ©0.20£0.05 035 H
] [ 8010 5-(0.10)
Z S T mnlanllEs
4 N 4
[] L
0.71+0.05 | [] []
l— - -+ 2.50:0.10 2'3210'(()2317) 2-P0.65x3=1.95
. T
| H HIES
]
) - ] HH
L 200:0.10 ‘ e qas——
1.82+0.03 |
(1.67)
r N
0.870.10’ ; ) ‘
LEHPADR
TE: &
0.65 PITCH

s ZIED

1PintR=&

e
O ppoB

XXXXX
o

N

EHNSNTL
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2SMPB-02B MEMS#a 5 FE 7715 Bk 22

1BR1E

BIEER
A RS 2CHISPLEAS .
FB(E P S F R ThRE W R ATid .

BEAR CSB SDI SCK SDO Remark
AR PESDO T (41 N HL [ 52 Device address.o
2C VDDIO SDA SCL GND/VDDIO | SDO#:4:GNDH: 70h
SDO##VDDION}: 56h
SPI 34 CSB SDI/O SCK — AL I 75 A7 A spi3wHE AT Ul e
spidw=1: 3ZiE{E
SPI 44 CSB SDI SCK SDO Spidw=0: 4B
By
- Pl I2C
#CSB_ L7 VDDIOK),  12Cil {54 424
- YJ4 i SPT

FCSBUALI,  SPLHEASIG 2.
BeAh, — BB CSBWAL, HEAPATHIFONE M BAERIS B AL, BiA S ARCHFEH .
3/4wirell it %5 A7 8% 18 E (spi3w) AT Dl
. POREVKME N, A NIPC.
KTHMSEAL, ESHED-392 0 bW HFRIEE TN “RESET T H .

hERER

Ak B2 %1 Sleept . Forcedfxl. Normaltx3FENERE, W HCTRL MEASTF /7857 V)3% . (P11 214 “CTRL_MEAS
TAEAE T )

HRE I R R .

Power ON
POR
< et
A4 N
1
FRETE | Reset [7:0]=E6h
1
1
\l/ Power_mode[1:0]=11 N
Sleept&Ez Normalt&z{,
™ Power_mode[1:0]=00
Power_mode[1:0]=01 or 10 Power_mode[1:0]=01 or 10
Forcedt& =
Sleept&EzX
T R P VAL 1 DR 2
- 2C(SPD)#2 L &R 1 2 E 5 Sleep i s T 5%
- {ESleeptB 3N AT j 7 % 17 45«
Forcedt® =,
MRAE B E SE RN, R DA fR A 28 A A7 s D) 2 Sleep i X
Power Off | Power On
POR I FhETE I sleep I &SRR x temp_average [2:0] I SUEE S x press_average [2:0] I sleep I &SRR x temp_average [2:0] I e I
T
Read COE_** power_mode [1:0] =01 or 10 power_mode[1:0] = 01 or 10
Normalt®=,
HE PATIE AL~ IR
FHURF ALE It stanby[2:0]"BEAT X E «
Power Off | Power On
POR I FhETE I sleep I &SRR x temp_average [2:0] I SUEE S x press_average [2:0] I sleep I &R x temp_average [2:0] I e I
0 T >
Read COE_** power_mode [1:0] = 11 t_stanby [s]
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2SMPB-02B MEMS&a5t [E F115 52

ENMERREAMETS X
A A B A AR 2 R AEA i s rh ORAF AT AN R . AT A R R B ) B

@ FAIO_SETUPZH #7288 44R% S T
IO BE I : BEHFEORITIES

. £ M FRIMCURHTH
@ BINVMEEMERAL. D ”
(COE_*)

COE_*"HIMSBATFS{iL.

@ BEFHLER B AEERE .

@ ZEARMERIREE.
(TEMP_TXDx)

©® IEBARAMERIE FIME
(PRESS_TXDx)

© *MEREE.

A 4

@ MRESE

@ MBIOMEA M EE. FHE1HSHI0_SETUPH & 15,

@ W EINVM A RAF Mz R 5. R TRAEPORJEHUAT— IKZ S BRANH] . XSG 20386 OIMEIsH .
VEAENUKME REUR, 76 F—VOBE T8 H Imsec bl L FIFFHUR ) .

® BB FE R IRERI S EREC. PR 1S S CTRL_MEAS T /743 55 .

@ FEELTEMP_TXDx & A7 88 AT E [firaw Data.

® ZEIPRESS TXDxZ 17 #% o R A7 1 [k 71 ffJraw Data.

© W& EFMERE R AP PR, O T

WNO-TWIUZNN

- ba -./ba” -4aa (ca - Dt)

2aa
Tr : Calculation Result of Temperature ( Tr/256 = Temperature [degreeC] )
e.g.) If Tr Value is 6400 LSB,
Tr Value (LSB) 6400 LSB
Scaling Factor 256 LSB/degree C

Tr =

Temperature (degreeC) = = 25.00 degreeC

Dt : Raw Temperature Data [digit] ( 20-24bits measurement value of TEMP_TXDx Reg. )

aa : Compensation Coefficient of PTAT ( Coefficient made from COE PTAT31 and COE PTAT32 Reg. )

ba : Compensation Coefficient of PTAT ( Coefficient made from COE PTAT21 and COE PTAT22 Reg. )

ca : Compensation Coefficient of PTAT ( Coefficient made from COE_PTAT11, COE_PTAT12 and COE_PTAT13 Reg. )

OomRrRON D-389



WO -WITZInNN

2SMPB-02B

MEMSE 3 £ J11% B2

@ (1) TIEAMERAME B AT E R U TP IR . O E#T .

Pl =

-bp+,/bp” - 4ap (cp - Dp)

PI : Calculation result of Pressure [Pa]

2ap

Dp : Raw Pressure Data [digit] ( 20-24bits measurement value of PRESS TXDx Reg. )
ap : Compensation Coefficient of Pressure ( Coefficient made from COE _PR31 and COE PR32 Reg. )
bp : Compensation Coefficient of Pressure ( Coefficient made from COE _PR21 and COE_PR22 Reg. )
cp : Compensation Coefficient of Pressure ( Coefficient made from COE_PR11, COE PR12 and COE _PR13 Reg. )

(2) MM R Al fE N SR 2RO, ©. @) AT 5.

Pl

Po : Final compensated Pressure. This result is an absolute pressure value. [Pa]

O =
atx Tr° +btx Tr+(ct+ 1)

at : Compensation Coefficient of Temperature ( Coefficient made from COE_TEMP31 and COE_ TEMP32 Reg. )
bt : Compensation Coefficient of Temperature ( Coefficient made from COE_TEMP21 and COE_ TEMP22 Reg. )
ct : Compensation Coefficient of Temperature ( Coefficient made from COE_TEMP11 and COE_TEMP12 Reg. )

REVAME RS E
FAMER K (ap. bp. at. bt. ctv aay ba) AT LA AR KRBT . B R28(ep- ca) 24 BEAE, RILAT{d & /748
FRARAEHY raw digit o
. S xOTP
32767
K Conversion factor OoTP
A 23-16 bit 15-8 bit 7-0 bit
aa 0.0E+00 4.2E-04 COE_PTAT31 COE_PTAT32
ba -1.6E+02 8.0E+00 COE_PTAT21 COE_PTAT22
ca Offset value with 24 bits length COE _PTAT11 COE_PTAT12 COE_PTAT13
ap | 0.0E+00 3.0E-05 COE_PR31 COE_PR32
bp 3.0E+01 1.0E+01 COE_PR21 COE_PR22
cp Offset value with 24 bits length COE_PR11 COE_PR12 COE_PR13
at 0.0E+00 8.0E-11 COE_TEMP31 COE_TEMP32
bt -6.6E-06 1.6E-06 COE_TEMP21 COE_TEMP22
ct 4.0E-02 8.5E-03 COE_TEMPI11 COE_TEMPI12
D-390 OMmRON



2SMPB-02B MEMS#a 5 FE 7715 R3S

KRHFFR—WR

MEATH AEERS 12Ci@{5Ht: Register AddressHICHL.[EE 541"
ik Data - ”
BEERH e Temr | o | bit6 | bits [ bit4 | bits [ bi2 | bitt | bit0 BEEBIEr inital
TEMP_TXDO0 FCh | 7Ch | R/— t_txd0[7:0] Temperature DATA [8:1] in 24 bits 00h
TEMP_TXD1 FBh | 7Bh | R/— t_txd1[7:0] Temperature DATA [16:9] in 24 bits 00h
TEMP_TXD2 FAh | 7Ah | R/— t_txd2[7:0] Temperature DATA [24:17] in 24 bits(*) 00h
PRESS_TXDO0 FOh | 7%9h | R/— p_txd0[7:0] Pressure DATA [8:1] in 24 bits 00h
PRESS_TXD1 F8h | 78h | R/— p_txd1[7:0] Pressure DATA [16:9] in 24 bits 00h
PRESS_TXD2 F7h | 77h | R/— p_txd2[7:0] Pressure DATA [24:17] in 24 bits(*) 00h
t_stanby[2:0] : Standby time setting
10_SETUP F5h | 75h | R/'W t_stanby[2:0] — spi3_sdim | — spi3w spi3w : SPI mode setting (4 or 3-wire) 00h
spi3_sdim : Select output type of SDI terminal

temp_average[2:0] : Temperature Averaging Times
CTRL_MEAS F4h | 74h | R/W | temp_average[2:0] press_average[2:0] power_mode[1:0] |press_average[2:0] : Pressure Averaging Times 00h
power_mode[1:0] : Power mode setting

measure : Status of measurement
DEVICE_STAT F3h | 73h | R/— — — — — | measure — — otp_update otp_update : Status of OTP data access 00h
12C_SET F2h 72h | R/'W — — — — — master_code[2:0] Master code setting at I2C HS mode 01h
IIR_CNT Flh | 71h | R'W | — — — — — filter[2:0] TIR filter co-efficient setting 00h

When inputting "E6h",

RESET EOh | 60h | —/w reset[7:0] a software reset will be occurred. 00h
CHIP_ID Dih | 51h | R/— chip_id[7:0] CHIP_ID1:5C 5Ch
COE_PTAT32 B4h | 34h | R/— coe_ptat32[7:0] Compensation Coefficient —
COE_PTAT31 B3h | 33h | R/— coe_ptat31[7:0] Compensation Coefficient (*) —
COE _PTAT22 B2h | 32h | R/— coe_ptat22[7:0] Compensation Coefficient —
COE_PTAT21 Blh | 31h | R/— coe_ptat21[7:0] Compensation Coefficient (*) —
COE _PTAT13 AFh | 2Fh | R/— coe_ptatl3[7:0] Compensation Coefficient —
COE _PTATI12 AEh | 2Eh | R/— coe_ptatl2[7:0] Compensation Coefficient —
COE_PTAT11 ADh | 2Dh | R/— coe_ptat11[7:0] Compensation Coefficient (*) —
COE_TEMP32 ACh | 2Ch | R/— coe_temp32[7:0] Compensation Coefficient —
COE_TEMP31 ABh | 2Bh | R/— coe_temp31[7:0] Compensation Coefficient (*) —
COE_TEMP22 AAh | 2Ah | R/— coe_temp22[7:0] Compensation Coefficient —
COE_TEMP21 AS%h | 2%h | R/— coe_temp21[7:0] Compensation Coefficient (*) —
COE_TEMPI12 A8h | 28h | R/— coe_temp12[7:0] Compensation Coefficient —
COE_TEMPI11 A7h | 27h | R/— coe_templ1[7:0] Compensation Coefficient (*) —
COE PR32 A6h | 26h | R/— coe_pr32[7:0] Compensation Coefficient —
COE_PR31 ASh | 25h | R/— coe_pr31[7:0] Compensation Coefficient (*) —
COE_PR22 A4h | 24h | R/— coe_pr22[7:0] Compensation Coefficient —
COE_PR21 A3h | 23h | R/— coe_pr21[7:0] Compensation Coefficient (*) —
COE _PR13 A2h | 22h | R/— coe_prl3[7:0] Compensation Coefficient —
COE_PR12 Alh | 21h | R/— coe_prl2[7:0] Compensation Coefficient —
COE_PRI1 AOh | 20h | R/— coe_prl1[7:0] Compensation Coefficient (*) —

(*) PRESS_TXDx. TEMP_TXDx % COE_**[{IMSBHNFF 517 .
Data bric«—4b flIRegisterAddress H A v HH At bk [X 45 A 22 285 25 47 8%
TIEBARGRE TR IR hAh, SRH IR [ <0"(H .

WO -WIZINN
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2SMPB-02B MEMS#a 5 FE 7715 R3S

HFireRiFlE

TEMP(PRESS)_TXDx : R (E7)%#E TXDO. TXD1 or TXD2

itk Data .
Gl l2C SPI A bit7 | bit6 [ bits bitd bit3 bit2 bit1 bit0 e
TEMP_TXD0 FCh 7Ch R/I— t_txd0[7:0] 00h
TEMP_TXD1 FBh 7Bh R/— t txd1[7:0] 00h
TEMP_TXD2 FAh 7Ah R/— t txd2[7:0] 00h
PRESS_TXDO FOh 7% R/— p_txd0[7:0] 00h
PRESS_TXD1 F8h 78h R/— p_txdl1[7:0] 00h
PRESS_TXD2 F7h 77h R— p_txd2[7:0] 00h
{5 FH 22 ~24biths B BB CRIFADCHi H
AT LA24bitJy 26 R SRS . HEBERIARE , (R ATbit 07T I 3 6530 5 9 RCECR)
bit 24 23 22 5 4 3 2 1 &3t
22bitstr i D21 D20 D19 D2 D1 DO 0 0 Temp/Press_ave = 001
23bitsH D22 D21 D20 D3 D2 D1 DO 0 Temp/Press_ave =010
24bitsir Hi D23 D22 D21 D4 D3 D2 D1 DO Temp/Press_ave =011~111
7E1. Dn(D23~DO0): Sensor{#fi 5in bitf{1{E(15%0)
2. R R NI 5 1f24bit(E . 24bitfa i R, T2,
DpFIDII TS g B~ 40 N s o
Dt=((TEMP_TXD2) <<16) + ((TEMP_TXD1) << 8) + (TEMP_TXDO) - pow(2,23)
Dp = ((PRESS_TXD2) <<16) + ((PRESS_TXDI1) << 8) + (PRESS_TXDO) - pow(2,23)
IO_SETUP : /0 &EEREHFSE
ik Data .
HiFaREiR 12C SPI AW bit7 ‘ bit6 bits bit4 bit3 bit2 bit1 bit0 MaiE
10_SETUP F5h 75h R/W t_stanby[2:0] = = spi3_sdim = spi3w 00h
bit7~5  t_stanby[2:0] FEHUI A](Typ.) A5
000 001 010 011 100 101 110 111
1ms Sms 50ms 250ms 500ms 1s 2s 4s

. RRAUE ) T3 % ASTC A F A LR Bl AT THECR B €
ASIC P AR HILI Bl 3505 75 2k Hz=100 %6 (1950 Bl P9 A T 4 25
Rk, LA [ 22 PERFHLA (B (Typ.) A 15 58 E1£100 % FRISE A A TR 22 o

bit4, 3 Reserved REH . BARIEBENO0.
bit2 spi3_sdim DI SPI3 £ 38 1= I+ iy SDIay H 3K
0: Lo / Hi-Z#i H (Default)
1: Lo / Hi%i
bitl Reserved KEH . B5ARFBENO,
bit0 spi3w Y1 SPI 15 I (11348 /4 2%
0: 42 (Default)
1: 34k
D-392 OMmRON



2SMPB-02B

MEMSE 3 £ F11% B2

CTRL_MEAS : ME&H&EASF5

ik - Data .
HEEEH 12C SPI bit7 | bité | bits bit4 \ bit3 bit2 bit1 bit0 s
CTRL_MEAS F4h 74h R/W temp_average[2:0] press_average[2:0] power_mode[1:0] 00h
bit7~5  temp average[2:0] 1B s 1P A BRI B (skip AN IEAT I E . )
000 001 010 011 100 101 110 111
skip 1 2 4 8 16 32 64
bitd~2  press_average[2:0] & IIEHEII IR B (skip A AT R . )
000 001 010 011 100 101 110 111
skip 1 2 4 8 16 32 64
bitl~0  power_mode[1:0] FERL 18
00: Sleept# 3,
01, 10: Forcedtiz{
11: Normalf& z{
DEVICE_STAT & & RSHIARAFFHR
ik RW Data .
ERELHR 12C SPI bit7 bit6 bit5 bit4 bit3 bit2 bit1 bitd e e
DEVICE_STAT F3h 73h R/— — — — — measure — — otp_update 00h —
bit7~4  Reserved K, HHUEIGZIR P07,
bit3 measure NS B ERES . (B B Zh DTk .
0: D58 B~ T — R
1: I~ H 8 BN 5E
bit2~1 Reserved A, FEHUE IR Z&IR [F<0”,
bit0 otp_update AR UNVMI R U7 DR . S B 3h )4
0: R INVMAIRE
1: IEZEVT IINVM 2
[2C_SET : 2CE KR EDILE
it =i Data .
BERAH 12C SPI bit7 bité bits bit4 bit3 bit2 bit1 bit0 aiE
I2C_SET F2h 72h R/W = = = = = master_code[2:0] 0lh 5
bit7~3 K%k BB IBZIR E0”. B ARG BNO0. S
bit2~0  master code[2:0] I2C HSHE Y F- b AHD '\F/>I
B
000 001 010 011 100 101 110 111 |
08h 09h 0Ah 0Bh 0Ch 0Dh OEh 0Fh g
B
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IIR_CNT : IIR filteriE R R IR E

ik - Data X
BEREH 12C SPI bit7 bité bit5 bit4 bit3 bit2 bit1 bit0 MiEE
IIR_CNT Flh 71h R/W = = = = = filter[2:0] 00h
bit7~3  Reserved AEEH. 5AREBHNO.
bit2~0  filter[2:0] IR filterf{] & B E
YIUH1E N OFF
TR X A M hE AT write 5 0 I, TIR filtert W] 441k «
IN C) }1/N ouT
N-1 Z
000 001 010 011 100 101 110 111
OFF N=2 N=4 N=38 N=16 N=32 N=32 N=32
RESET : E{rizH| A& Ee5
ik - Data X
iR 12C SPI bit7 | bit6 | bit5 | bit4 bit3 bit2 bit1 bit0 iaE
RESET EOh 60h —/W reset[7:0] 00h
bit7~0  reset[7:0] HIN“E6h W), HEHATHAFE N
WAL EHNER, REFAEM M.
VE. B AL ) 10ms Y 25 1 E A .
CHIP_ID : CHIP_ID#IA B & 728
Mok RAW Data .
BEREH 12C SPI bit7 | bité bit5 bit4 bit3 bit2 bit1 bit0 o
CHIP_ID Di1h 51h R/— chip_id[7:0] 5Ch
bit7~0  chip id[7:0] BEEUAS A7 BRI AR [3]“SCh
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12C %
(1) 12C Mkt
12C Mk bk an F BT .
bit7 bité bit5 bit4 bit3 bit2 bit1 bit0
SDO 12C Slave Address (7 bits) Bit

Add[6] Add[5] Add[4] Add[3] Add[2] Add[1] Add[0] R/W
High(1) 56h + R/'W Value 1 0 1 0 1 1 0 1/0
Low(0) 70h + R/'W Value 1 1 1 0 0 0 0 1/0

1 iSDO=Low (0)FF,
BN R E I LSB R A 0", Hihil ¥4 42 JYEOR (1110_0000b). (70h<<1+WR(0)).
BEHL: R L T LSB YA« Hihil #4428 YE1h (1110_0001b). (70h<<1+RD(1)).

(2) I2C Access protocol Examples

Symbol Condition
START START condition
STOP STOP condition
SACK Acknowledge by Slave
MACK Acknowledge by Master
MNACK Not Acknowledge by Master
(3) I2C write

JREIRA G, ¥4 K% Device Address(bit7~ IS AE 5 (=“0"at bit0) FKIHE, W lywritefii. MG, 7E NIRRT, B 5 A6
B AT A IR S A E s (Register Address) A1, FFE:R XS .

SCL 7l dselds 4l d3l_d2J11do
SDA |start| | Device Address | o Jsack| _l
LI7LTelIsL falTsl T2l [+1 Tol I LI71Tel [s] [4] sl T2l [+ Jol 1
> Register Address [sack]| Write Data [sack | _l
LI7Lle L s = Ts e L el I LIz L5l da T3 T2 " LJol_] |---| [
T Register Address |sAck] Write Data |sAcK ] --- [sAck] | Stop|

BF: Eu- Mg EF Wi EN

(4) 12C read
T efEwrite BT, R HRAIEH TRegister Address.
B, R IRE VIO ERAS, BN A SR S5 V)3 S read B, fii &) S N [P Register Address I -
SRJG, TENACKA R H 5% 5 ZRegister Address+11J3bdik, I 55 52 HAT 4 H B 301
#ikRegister Address=“FFh”I, Hf {E 4 4 2460 H“00h”
MFAREE I3 by te Kt N R~ 51 T BTk

SCL I |7| |6| |5| |4| |3| I2| |1| |0| | | |7| |6I |5| |4| |3| |2| |1| IOl | |

SDA |[Start]| | Device Address | o [sAck] Register Address "FAh" [sack] 1

O -WUTZION

| |7| |6| |5| |4| |3| I2| |1| |0| | | |7| |6I |5| |4| |3| |2| |1| IOl | |

> [stan] | Device Address [ 1 [sacK] Read Data of "FAR’ [vack] _l

7Ldel A5 4 038 21140 76543210||||

" Read Data of "FBh" [mACK] Read Data of "FCh" [MNACK| | Stop|
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SPI #4%
(1) SPI write

HAR, EHCSBECALHIRA T ¥ Register Address(Ctl.=“0"+Address)F1'5 N Ed 1y —H AT Ki%.
(CtLIE B IECH. =“0"f write, Ctl.=*1 "Hfread)
CSBN“L"R A5 N2 K, CSBAEN“H R4 A . (512C write[A])

csB | [~
S A N T VA Y A N N A A T YA SV
spi/o | Start | 0 | Address (7bit) | Write Data (8bit) | o | Address (7bit) | Write Data (8bit) | ---| stop |
(2) SPI read

BRET, ERTERCSBEN L IR A N & i%Register Address(Ctl.=*“1"+Address).
B, f6CRegister Address (I E i 1L SDO3-wirelE =\ N NSDIfi i «
SRJG, TECSBAE N“HH, ¥ H 355 % Register Address+1 bl 3 52 AT 46t Hd A8 A 301

('512C read A [7])

MEFAD 3 B 2byte Bk N #7740 T Bk«

CcSB | [
N A N A A Y2 Ve W
SDI/O | Start | 1 | Address‘7Ah’(7bit) |  Read Data of “7Ah” |  Read Data of “7Bh” | Stop |
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ORI
(1) 12C B8]

7 FF100kbps(at Standard Mode).  400kbps(at Fast Mode)

PCI [RME I A 465
S&F Mode = Standard and Fast Mode
Cb = bus capacitance on SDI line
HS Mode = High Speed Mode

He T AR CR2.1(20004E1 ).

T

Y

tBUF

i

scL | N\

- e —
tHDSTA trw tHDDAT tHlGH

/

fiow | b

-~

1 tsupar :
SDA § \
" tsusta

HEREWRTIE BKAT5 257 S PCH -

3.4Mbps(at High Speed Mode).

iy =| i) M Min. Typ. Max. By #iE
S&F Mode 160 - — ns
SDI# i o = _ —
1&§E¢J’ ]‘EJ tsubat HS Mode Vio=1.62V 30 ns
HS Mode Vio=12V 55 — — ns
S&F Mode, Cb < 100 pF 80 — — ns
S&F Mode, Cb < 400 pF 90 - - ns
" Vio=1.62V 18 — 115 ns
SDI%{
o thppAT HS Mode, Cb < 100 pF
PREFIN 7] P Vio=12V 25 - 140 ns
Vio=1.62V 24 — 150 ns
HS Mode, Cb < 400 pF -
Vio=12V 45 — 170 ns
Vio=1.62V 160 — — ns
SCKH 4
5 teow HS Mode, Cb < 100 pF
Low ik P Vio=12V 210 - — ns
OmRON D-397
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(2) SPI BiE)
FF A IR ) 15958 T T SPIRg 42 A3 26 K o
T R E BRI N AT, B R R A -
A 4L A SPI, X SDO - id i HE fHL_E 4 % Vio
Al 328 3USPIRY, X SDI it AP 4H7 % Vio
BRpultup = 3.6kQ @Vio=1.8V

CSB \
/

t_high_sck

t_csb_hi ‘

s

t_hold_csb

t_setup_csb t_low_sck

-\

t_setup_sdi | t_hold_sdi

i MSB )
SDI X IN X

/
X LSB
IN
/

WO -WITZInNN

t_delay_sdo
/
Voh_d1orVoh_d2------- }-
1 LSB
SDO
Vol_d2------- 1- ouTt
! /L
71/
E 5 & Min. Typ. Max. B #ix
SCK iz f spi - — 10 MHz
SCK ik Lowl 1] t low_sck 40 _ _ s
SCK ik HighH [a] t_high_sck 40 _ _ s
SDI% & I 8] t setup_sdi 20 _ _ ns
SDIRAF [H] t_hold_sdi 20 — — ns
Cb =25 pF, Vio = 1.62 V min — — 30 ns
SDOi i HE iR t_delay_sdo
Cb =25 pF, Vio= 1.2 V min — — 40 ns
CSBR E I [H] t_setup_csb 40 _ _ s
CSBfRFFS ] t hold_csb 40 _ — s
CSB_HI i t csb_hi 100 — _ s
D-398 OmRON
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[213]
SiIhge
ks Al A AR R 2D R A 3 (RS T ) R AR AT
BRI

@ X & A7 3t i A High B (100us =)
@ 7t i ) P (i A\ Low L) 32545 10ms .

S F

VDD/VDDIO

RST \

Logic reset POR / reset

10 state disable \ enable disable \ enable

10 ms 100 pus; 0s = 10 ms

BRI 51
FEIE B2 AR RS AL e RS, IR HLLA400Kbit/s A_E (18 (5 LA P AR IR, A T RFE el 5Iek @t
e, EESAMLRGERT, BB Imsec BLERIRFHLIN E)(Z 1T E).

ERERG BRI
MCU 1 msec =
Sensor Sensor 2SMPB Sensor Sensor P > 2SMPB Sensor
A B 02B A B -02B A

v

time

OomRrRON D-399
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B, £RER

£ 5K
FUES FR G
3,500 / 145
rems 13 / 1N F
% 2046 / 15904
&8 B4 180mm
A& SRR N

RS & BRI &

ELH

JIS C 0806-3(IEC 60286-3)#5Hk

¢1.5%"
(#E4ATL)

—r+0.20=0.05

/f\

N
N
|

T ‘ ‘ .
Nd ~ @ CD o) ﬁ\ a /l\ E2 005 gm0
T T [\ W T . .
/T dNhdl LT
/ i ! \ \ i é
\ ;
¢ 1.0520.05 a B 1.14=0.05
HHARE(R0.25 ERIFERF0.2 BRF0.1) B-B #EE
(FR10/N )
l~—2.45 —
0.1
\ |
ST LT
i | A
w 8.0+0.03/—0.1 | JELUH T8 ¥ ﬂ'ﬁﬁ?%ékﬁogng}\rxx -
L] (S Ty g B L BT E P B AR 22 810 (A BE+0.2mm.
o 175201 RS EIRAH HI A SRR
E2 A FLI O EESUR R (10.25mmbL 1) Fe P58 [ RSF A 2 9+0. 1mm.
F 3.50£0.05 2 LI 0 5 TR SO o (R B0 T 7 ) AT R 35 B3t 26 LI Bl v Do R
] [T A8 FF) HAASE A S 0°MIN. o
F 3.50+0.05 A AL O F R SEHRFL A O
G JESUH R ¥ 5 R S0 2 17 (0.75mm EL 1)
PO 4.0+0.1 HE AL ER
P1 4.0+0.1 JE & la) e
P2 2.00+0.05 JELA P 0 B R GG R O (RS0 U 7 1))
P2’ 2.00+0.05 B FLI O E RSB FL A
B EB(£&umER) SkEB(daumER)
1%mmut x# 4Mmmut
AL
—
Z( D I )Zé % l D Eﬁ \
1%Hmhwﬁ e .
Bz BERT
O O 9/ [N} o 100mmELE

ooOo.

\

SItH7E
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s AR

SIHAE
%

EYHEERARE

L2 ERZE H180mm,
HIBFAJIS C 0806-3FFfE

Bk
BEBRERNERMANBERD.
(IMEERPRABNMINER. )
ERAR LM ELHFEERARE.

EYHEERARE

5EE 2z BNEE(ESRS M=% S BERERS AT
(N RSNEAREE bR RADHYIZER. )

ERAERPE N SR HITEO.

(RHITRSER, XHAHD. )

EEpE

HOBRBMARNEHITER.
(AMAFERRARNANEER. )
BRERNBOBRANBETERITE, FFEMATETIERA.

O -WUTZION
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2SMPB-02B MEMS#a 5 FE 7715 R3S

YR ORI R

(1) 3770 2R R+

(2) LA T S5 Beri260°C *2 iF 40P LAY

%1 BREBEUNAE2R LT . SR AR 3, PR AR TS B2 741
2. BRI,

WHEEERE
BB 2, W IR BRI 2R i R R PR BhAh, T SERRIR B IR TR o
A
T4
T3
~ T2
o t2
) Soldering
2 T
g
£
s t1
Preheating
N
V.
Time (s)
e FRF(T1~T2, t1) JEHE(TS, t2) BB (T4)
s 150°C~200°C >217°C 260°C
- 60>~ 180F) 60F> ~150F) 20f0 ~40%>
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15 1Eff{sE A

| fEREEER

*TFEA

() ATEZEH TS E N R B 2R W 285
RCENLE VAR, WERER IS A, Bifb A R E) KoK
g SRR, s .

() FERFFAERI S . B 2IE T e K, AL, TR
Fl AR T A

Q) E/ESEE B R . 4, EEEARIEGH LW
IKAPUREERT, T RE 2> 33U S i Hh AR Bl Bl

(4) A5 FF B 5 0 A T 0 700 6 0 S T P o ol T B
2 FHHIR

(5) B LTI e 2 SEERIN, I TAR &« MO S5 s K ARl A
TR R B S e S 4 i

(6) WA KRR KSR TR .

(7) A AT g, DR e S5 i (3 FH VA IR 2 S i, DRtk
R

(8) Vi F HE 2 R e 2 1 A TR R T i T

(9) A PR P Y B, 7R84 (56 ) 4 A 7= i) R 2 R SR 1 43
W0 AR A A E VELT S S, DRI A oF 8 5 8 A FH B

B ARAIE o NS FH I, 175 4% 06 B2 006 R A ) 3R AT

ko

(LO)AST™ i (1) 25 TSR FH B PERG 25 7R AT R &5, vk 1B 00 T 1
i it PR SR TR, 79 e el P i A sl L 7 )
IR Ao $RATIR TEHER RAEALIN , 17 200 55 5t i 471 2K o

DRI AT e R BRI, PITE S D-402 T “HE
FEURIRIE SV B LA AT 225 0T, W SR ATiA .

()A 7= S IRBhE, s IR T RE 2 R, Wb

(13)WE 70 53 FRAST= i o

ADAF= T RE %=, HEEAEA

(5)BEAk, FEARRAE B AR M A NN, 55t A = AT
HHINE A .

XFizi, RE

(1) VEZIAEATAE 2508 72 i 7™ A 51T 5 T PR P <A CRTLIA 71
AR WIRRE A LA SRS I P AT IR

() AR IFIER A, RS 20 78 T B 2 B K S (13
P AT AR

(3) AR AMEFE R E I FE T, S BRESATHNESE . S8
T RSN, PRk uaE s ek e RN . Ak, 15 20R
FHPFE SR 55 10 D2 b 22 7 K

(4) B8 \ETEA B B B A2 RS R 3 P TR g AT AR A . B0
2 2HARIR,

(5) VHTEILIE « RIS I G AT R
WA 10~30C. WSE: 30~70%RH

AR DML TR, WOATEM KRR
LG FIWT .
(6) ¥ 1 R A LA AR R, T R DA OREPIRAS T AR € 0 22 R )

ORI, B AL R R Tk

(7) TR KITGIR S IR BT 7 (R

% T HIAmRILIE

(1) SR, AT RO B P R BL T i S A HL AR
SRR TAA TR, $ %3RO B . Jehf,
I e AR 4 R R A

(2) 72 82 A B Bk 2 K DR, 2 X B
YRS S RORE L BAN, BT AR 05 U
e 1% FLR A 14 K P I R 2 A A T
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MEMSE 3 £ J11% B2

RS

(1) AT rp i 38 58 S R it

1) “AERZMAE" . AR, MAWEE. FiEdids
A= S 200 e . MR, BirdsE. fiTH
Tk AFRERFED. SRk FmsE

2) “H P HET: HP A T, A B sl
AFEEEEN PSR BRI SRR . AL, &
MRS,

IEAMSE . “HP B HATERT@E. O)ARILE
SOPRRRAL (o) IS I DA S (d)il ST S R b

(2) IC A A = I
KT AMEBF AL, HEEULTILA.

1) BUE (AN AR 6 55 2 F T 3EAT S oMt 06 e SR 18
FEARUETE B A 2640 T 0T TR I SR E A5 400 (B AN REAEL

2) ZEHIR NS, HA G % FE N IRA LR BT .

3) RSB HESE, RAFIA LU EH %,

4y R E]ATRES AP S R . AR 2 ] A R R A R b AR
A 7 A A I A

(3) RIS, HEELLT LS.

1) EHARERFSFUEM. HERE L 414,

2) EH EATHIA S S, BT 1S A A
AR F T P S A EAT AT R

3) HPAR T8RS, 3 5% 0 5E A AT A
M. WEEHE Y.

4) fEFAPE S, EERU TSI AR, R
FEMEMMIMERET TS A A, Q)RR &% 4
Wil BIEAR= SR AR, mlie B P 0818 i fa i
PR BARAEE,  Gi)RHEAN RGURI A hg i, DM
HE & afak, v g A= i e H P Hg”.

5) AFE b AEAE S — B 1) — B M= S 38 R g IR
WM. HiE, ATTHFLLTNHG. WRHFPEAR
BT FHIE, WARRDFAIEAR T SAEATARIE .

(a) TR ER®G: Zieimlg. Rk,
WIS RV BRI EE S BAR&.
BRIT W% B DL AL fE KB Ay s (@R IR)

(b) FEATEEMER R R Bk BN R
Gt 24/NIHFEEIEAT I R G AR S AT R G S8 AL
P i) Ehn e

(c) FT A8 A IAEE T (B THWEIEEINBAL
LA R A S TR R &
RSN PR R I (R R SIS AT I T 2

(d) TEASHME T A0 2R 1 S5 AR BOABE T Al H

6) B ik @)~ (d)icBBIAAAL, A7 AT TR E(H
P, NHE). WEZENREATHET. XT3N
R, EERAATRMERTTA.

7) EIEARE U R AN H ), B T A
WMo xHTF FIRFE, 15N RS AR ETIEm %
AfL IR

(4) A= B RME A I R BT i
1) FEHE NI SEAT= 55 TR A
2) PRMBNE  SERAEMBRRIAT= 8, SR TSR,

TR
(a) A A A R AR 7 il T A 2 W) B AG R 55 0 i e Bl 2
&

(b) G FRAR L5 A A s R A7 i A A ) A
3) ARCREVEE  WR P DR AE — BRI i, AR fRAE

T A o

(a) AT ARA T b JRUAS 3k 1) 3k g

(b) ARAZ A I 2% 1 5 HEAT

(c) BUE B YEIE R A 7]

(d) 2 N\ A P A FR AR 2 )N 57 i 1) R A

(e) BRI LA H ) AR RF A B KT e 1L A Ji )

(f) B EIRUASE,  PRAS 2 =] BA 7 i USRS B (L4

K EFEATL)
(5) TUEHER

A FH A A R RS B 5 2 7 A SR R IO BT AT P9 25 . A
ARATFE BT, AR AR A S SE AN 6 BT
(6) &

A= B R R B R R RN AR, Ry H A
e % 1 e A ORI BR 5 TR SR R A

QPR P P S SRR, DT A i 1 AR AR 7 B

R
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