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Features it

® Factory Calibrated Pressure and Temperature Sensor
) S ER
® Supply Voltage: 2.5V to 5.5V
TAEH# & 2.5V-5.5V
® Average Current Consumption: <5uA (One Measurement)
P TAE R RN T SUA(— IR IIR)
® Sleep State Current Consumption: <100nA (25°C) }}g
PRI LR /N T 100nA
® Operating Temperature Range: -30°C to +105°C
TAEREER: -30°C to +105°C
® Air Pressure Measuring Range:0kPa~700KPa......1400KPa
SEMETERE: 0KPa~700KPa......1400KPa
MSY-100 "’“:'V_';"
Applications R w2
® Industrial Equipment Tl | sa ‘
® Air Control Systems S zh#5# £ 4: interface ||, SPA
® Vacuum Systems — HEFEHI RS

Interfaces [

I2C (up to 400kHz)

o | [
e
Sensor —1m - —
Hu - }:-2: f;c ] rlj;i?:r:l R ggh
VBN“_‘ X e INTO
VSSB' E _] INT1
Tens'n:::;t;a ) DSP for Compensation QEOC
i
osc oTP — Yy VPP
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Description ##id

The MSY-100 adopts DIP6 surface-mount packaging, featuring a built-in pressure sensor and
signal conditioning chip. It digitally compensates for the sensor's offset, sensitivity,
temperature drift, and non-linearity. It uses a 24-bit ADC and the conditioning chip incorporates
a temperature sensor, capable of outputting high-precision pressure and temperature values.
It also provides an IIC communication protocol interface, with strong anti-interference
capabilities. All measurement data has undergone thorough calibration and temperature
compensation.

The MSY-100 pressure sensor is highly integrated, compact in size, easy to install, and
convenient for system integration. It is widely used in altimeters, unmanned aircraft, air pumps,
sports and fitness equipment, and other fields.

MSY-100 K H] DIP6 ELffidsf, WA I L LRSS 5E S HISF, MMERSHwEE . R
FE . RN AR L M AT BT AME . SR 24 £7 ADC, I ELIREES A BIE ARG, LU
FEFE R AR A . RISt TIC MMM L, HiHIee ok, FradlE8dE#ad 55
ORI M

MSY-100 Bk B AR mr s BV, Hede, [FTRGER, T EET. AL,
PR RN e[ S8y v X B

This product is manufactured based on advanced micro-electromechanical principles. Its core
technologies include a MEMS pressure sensor chip based on the silicon piezoresistive effect
and a high-performance signal conditioning AISC chip. The silicon micro-piezoresistive MEMS
pressure sensor chip forms a Wheatstone bridge using four strain-sensitive resistors, and the
output signal is amplified, temperature compensated and linearized by the ASIC chip. The
linearization and temperature compensation of the transfer function are achieved by the digital
processing circuit in the ASIC. High-precision pressure measurement within the full operating
temperature range is realized through polynomial compensation algorithms and multi-point
pressure calibration techniques at multiple temperatures.

AT it FH S 2 BB H SR B A A S A O R Dy i T TR P AN ) MEMS - e ) A% JE g b N e 12
M5 PR ATSC &, AR PHEC MEMS R 4% s 8 Jd i DY A 1 A ek v B g Rl 1) 26 38
EHME, S S8 ASIC R TBOR . MR RME AL AL, A% R H0 1 S P A R BE A ME2 e ASTC
o AL PR LS SE I, I 2 I AME SRR 2 MR N2 s AR E RO, B T A TAE
TP YL ] P ) sk s

Absolute Ratings R $545

All the indicators below were measured under the power supply voltage of 3.3 V DC and a

temperature of 25C.

CAN A fa b 2 AE U i IR0 3.3 ARELiL . RN 25 SR IRFERISRAF T ISR .

Supply Voltage fitFHEHE|  Vop -0.3 6.5
Voltages at Analog and | Va0 v
Digital I/0 Pins Vo-io 03 Voo+0.3
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/O 171 HE 5 Y5 F

Storage Temperature

s T -40 125 C
iR STOR
ESD protection
N HBM 12 KV
ESD Bii#

Sensor Performance Indicators /&2 1EEETehr

Operating temperature .
ange %1’52&%?@ T -30 105 ¢
Operating pressure range 700......
AR 76 1400
Accuracy MR -1.5 1.5 %Span
Response time
i W7 B (8] (OSR_P=1024X)
SDA/SCL Pull-Up
Resistors - 4.7 - kQ
SDA/SCL b+ FH
Zero-point temperature drift
F R
Full-scale temperature drift
=y eI ALy
Overload pressure
o #E A
Destructive pressure
LN
Compensation temperature
AME IR

Sensor Electrical Parameters £ HSSE

KPa

-0.03 +0.03 %FS/C

-0.03 +0.03 %FS/C

- 1.5x -

Rated
- 2.0x -

0 60 C

Supply Voltage

VDD 25 5.5 \Y
PR
Standby Current (no

I - 100 - A

conversion) £ A1 B S "
LDO Output Voltage

Vv 3.0 Y,
LDO iﬁﬁ'ﬁlﬂ LDO
PSRR PSRR 60 dB
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Resolution Z3#i% Rabpc 24 Bit

MASPOWER’ eB AN

Output Common-mode
Signal Rejection Ratio 80 110
iy H BT 5 41 EE

Output data resolution

- LSB=(1/256)C 16 bit
i AR (1/256)
Built-in Temperature 0~60°C +05 C
Sensor Accuracy —
P L R M R AR DX 1] T
I12C Clock Frequency

R F 400 kH
12C {5t % oz z

1 Under the assumption of one conversion every second. Conversion means either a pressure
or a temperature measurement

A HE TR AR 1 IRBHE IR
2 During conversion, the sensor will be switched on to VDD, and after conversion ended, the
sensor will automatically be switched off from VDD

ADC #Huitisit VDD 47 ADC ftH, 42t 5 ADC Wit VDD fibre, M sk AR Dh#E

Operation Modes #H{EMI

The MSY-100 is factory programmed to Sleep Mode. In this mode, the MSY-100 remains
asleep until the master/host sends a measurement request (MR) before taking sensor
measurements. After the MSY-100 receives an MR command, it wakes up, runs a full
measurement cycle, stores the measurement data in internal registers and then returns to
sleep mode again.

MSY-100 7E ) I g fE IR . FEBEREECT, MSY-100 fRIFIENIRZS, BB F/EHKIE
MEFER  (MR) TR E . MSY-100 Uk % MR @45, KM, izfr— ok
FRI B R 4, K R AR AR AT AE AR, SRS PG [ AR

I2C communication protocol 12C i&#/E M

The I12C bus uses SCL and SDA as signal lines. Both of these lines are connected to VDD
through an upper pull-up resistor (typical value 4.7K), and remain at a high level when there is
no communication.

1°C &AL H SCL #1 SDA fENfE54, XMMRA&H Y Bl (JUE 4.7K) 33
VDD, ANl AE I H# PR A L

The factory setting for the 12C slave address is 0x6D and the communication is restricted to
this address only.

12C HuhkiI ) B E Dy 0x6D, Hil 5 IR Tt sl o

H1.08 Maspower 4
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m PCHEE

SDA

SCL

S: Stari P: Stop

The 12C communication protocol has specific start (S) and stop (P) conditions. When SCL is at
a high level, the falling edge of SDA indicates the start of data transmission. The 12C master
device sequentially sends the address (7 bits) of the slave device and the read/write control bit.
When the slave device recognizes this address, it generates a response signal and pulls SDA
low in the ninth cycle. After receiving the response from the slave device, the master device
continues to send the 8-bit register address and continues to send or read data after receiving
the response. When SCL is at a high level, an ascending edge action of SDA indicates the end
of 12C communication. Besides the start and stop conditions, the data transmitted by SDA
must remain stable when SCL is at a high level. When SCL is at a low level, the value
transmitted by SDA can change. All data transmission in 12C communication is based on 8 bits
as the basic unit, and an answer signal is required after each 8-bit data transmission to
maintain the continuation of transmission.

12C JRPMCH BRI ITAG (S) M2k (P) 26 fF. 2 SCL AT PRIy, SDA I N Fdibr &
AL MG 120 FEAMRKRIEN G & RIHEE (7 A7) FliE/ SEfA . 2 Wi U X
IS, PR AN REE SIS A AW SDA Fifk. BEINRENE G, ERSHRER
1% 8 frgFfranthidl, 7330805 5 9k ROR B . SCL AL T m P, SDA KAE—A ETHA
HEFRE T2C EEHR. B T ITIBME WA E 24, 24 SCL Jyimiid SDA A% 4 i) #udhs 26 AU R +F
FasE . 24 SCLONAKEY SDA ARHfE il LASAR . 12C @15 BT A Bdi L4 Ll 8 A A3EA AL,
8 A 2 5 T B BEAE T DAOR Rk S A

oy
m[°C Y
SDA
ID Address RIW ACK Datal ACK Data? ACK/NACK
-] —_— J— —_ _— { - |
scL 17 8 9/ 1-8 gl | 18 9
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kC w4

The commands to interface with the device in the 12C.
1’C 5O .

Measurement Request (MR) Wi MSY-100, A7 fR/masillit,
o RS REIE N S | RO
‘ IR EIRENCR
e ) M MSY-100 P4 353717 3K HORHR . 12C
ERE e

*: GD does not initiate a new measurement. Repeated GD commands will return the same (or
stale) sensor measurement data. An MR is required to perform a full sensor measurement
cycle to refresh the sensor register data.

GD AL mahmE . EE M GD Kk BIAHRF (Bt ) ffk Bl &8s . HE
MR SRPAT 56 B 10 A A D 5 e 30, DIURIHT A% B8 35 47 o 20l
The Get Data (GD) command is used to read out data from the MSY-100. With the start of
communication the entire sensor measurement output packet will be loaded in a serial output
register. The register will be updated after the communication is finished. The output is always
scaled to 24-bits. The ordering of the bits is “big-endian”.

RIHHE  (GD)  fir A MSY-100 it . JBIETTAG, A& A& e 2o 0 LA 47
fitho BETRG, AAASEER. W 24 S A gk EoE . ALY R AL SRR

I2C GET DATA (GD) 12C 3XE(¥3E(GD)

An 12C Get Data command starts with the 7-bit slave address and the 8th bit = 1 (READ). The
device then sends acknowledge (ACK),indicating 1°C communication success. The number of
data bytes returned by the device is determined by the master, which controls NACK and stop
conditions.

—A 12C FRBCHE a7 DL 7 I WML 4R, 58 8 Nl E Y 1(READ). )5
RIEWNIES, FRon 12C G RT). WaciR EHE 71580k B doe, EisiEhE NACK
{5 1k 2% A
Figure 1 displays and example for sending three bytes followed by reading five bytes. The first
byte contains the 12C address followed by internal register address (0x06). Then the 12C
address is repeated, followed by the slave sending out three pressure bytes and two
temperature bytes.

KRR T REEAFWRE R OA TR BN A 12C bk, FHRE
WA A7 A H I (0x06) . AR )52 12C itk B AR, B S AHLARIE = AN Hs 07 15 P ANl B2 547
The GD command is used to retrieve the pressure and temperature sensor data after an MR
command has been executed.

GD #8472 THEPAT MR fir & Ja o 2 6 ) A P AR I s
Note that the two temperature byte codes are formatted in 2's complement.
TR, XN TR A 02 2 IR

H1.08 Maspower 6
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Figure 1: Slave Address Followed By Three Pressure and Two Temperature Bytes
B A Rk T ER A = AN R ) R N T

12C Get Press and Temp

1st Byte 2nd Byte 3rd Byte 4th Byte 5th Byte 6th Byte 7th Byte 8th Byte
A PressDat PressDat PressDat TempDat TempDat
<23:16> <15:8> <7:0> <15:8> <7:0>

1
write

.from master to slave .START condition

Dfrom slave to master .STOP condition
Acknowledge
ENot Acknowledge

For Pressure data only, the data stream can be terminated after the sixth pressure byte. See
Figure 2 below.
O T 0 8E, Bl e IFE S NN R r a4k, 25 T E 2.

Figure 2: 7-Bit Slave Address Followed By Three Pressure Bytes
B 2:7 S WML S TR R = AR 1

12C Get Press only

1st Byte 2nd Byte 3rd Byte 4th Byte Sth Byte 6th Byte
PressDat PressDat PressDat
<23:16> <15:8> <7:0>
1

A
1 1
'
write read
.from master to slave .START condition
Dfrom slave to master -STOP condition
Acknowledge
E Not Acknowledge

I2C Measurement Request (MR) I2C JU&i&ER(MR)

The 12C MR is used to wake up the device from Sleep Mode and start a complete sensor
measurement cycle, before the device returns to Sleep Mode again. The measurement cycles
starts with a pressure measurement followed by a temperature measurement. The sensor
measurements are digitized and run through an onboard compensation algorithm before the
final measurement values are written to the digital output register. As shown in Figure 3, the
communication requires the slave address (0x6D) and a WRITE bit (0) to initiate the MR. This
is followed by two bytes; register address (0x30) and measurement (OxA). After the MSY-100
responds with the slave ACK, the master terminates the communication with a stop condition.
12C MR JH -5 15 o6 A BEE RIS ORI 7E B0 26 1 R (el IR A X 22 T U 2 e 8 1) A% I8
A ] W R MR SR TITAR , AR5 IR IR . 7R A 2 Bl B N B - A AT AR
A IR B AR A I R B 4T A ] 3 P, 345 7 2 L (0x6D) AT WRITE
BL(O):RHILE MR, H2 T RPN 2 77 7 25 Hhdik (Ox30) Al 5 (OxA) . 7E MSY-100 1l 52 AL
1 ACK J5, FALLME b S5 A 28 1315
Sensor measurement conversion time takes approximately 5ms, so MRs should not be sent
faster than every 5ms

H1.08 Maspower 7
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A SR AR B it (0] 2000 Bms, R R 3% MRs ()3 B A Mg & 5ms —1k

Figure3: [12C Measurement Request Command
B 3:12C ME IR A %
12C MR

1st Byte 2nd Byte 3rd Byte

A Delay>5ms
(waiting conversion)
1
.I
write
.from master to slave . START condition
|:|from slave to master . STOP condition
|:| no operation, only delay time Acknowledge
E Not Acknowledge

Calculating Output Tl H

After retrieving the data, the compensated output can be scaled to real world values by
following the equations below.

R Z B Ja AT DAARIEC 1T 0 28 20K R AR ol B 20 1 8 s T S A £

Pressure Output £ /7%

An example of the 24-bit compensated pressure with a full scale range of 0 to 131kPa can be
calculated as follows:Pressure [kPa] = (Pressure 3rd Byte [23:16] x 65536+Pressure 2nd Byte
[15:8] x 256 + Pressure1st Byte [7:0]) / K/1000.

filan, WERE N 0 2] 131kPa 1) 24 A& /3 v DATHE AT s Jy[kPa) =(% /7 58 =7 11[23:16]%
65536+/% /145 - i[15:8]x 256 + [k /14— 1i[7:0])/ K/1000.

Temperature Output EE#H

1. The 16-bit compensated temperature can be calculated as follows:

Positive Temperature [°C] = (Temperature High Byte [15:8] x 256 + Temperature Low Byte [7:0])
/K

Negative Temperature [°C] = (Temperature High Byte [15:8] x 256 + Temperature Low Byte
[7:0]-65536) / K

16 AL AMEHR L R THSE iR I

IEIRFE[C] =(URE & 7 19[15:8]x 256 +iff AR 7 45[7:0]) K

B FE[°C] =(I5 % 5 7 1[15:8]% 256 +i5 5 {7 11[7:0]-65536)/K

Pressure Measure Range and K Value Comparison Table [ &5 K EXRE

1000 P 4

524<P<1000 8

H1.08 Maspower 8



MSY-100 JE /4% 4% R 5
262< P <524 16
131<P< 262 32
P<131 64

Package and Assembly {12

Pin Assembly and Mechanical Drawing  Pin £ RAHUHEE

1 NC Not Connect
2 SCL/SCLK 12C
3 SDA/SDIO [2C DATA In/Out
4 VDD Power Supply, Connect 0.1uF CAP to GND
5 NC Not Connect
6 GND Ground
IR - Rz JEAL - Rz B
6.GND 5.NC 4.VvDD

O O O O O O
N\

-/
=1
<©>/ MSY-100

O O O O O O

1.NC 2.5CL 3.SDA 3.5DA 2.5CL 1.NC

H1.08 Maspower 9
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M AS POW E R MSY-100 Ej';";};g;‘;g
Caution fHHEEEW

1. Cleaning Requirements F¥EER
1) Since the product is of an open type, please be careful not to allow the cleaning

solution to enter the interior.

HI 7 T TR, DR AR AN B TR AR A N 78

2) When using ultrasonic waves for cleaning, it may cause the product to malfunction.
Therefore, please avoid using ultrasonic waves for cleaning

55 R P AT IR Ve, T RE 8 dh A AR R, ERLIEG T A fe FH R P e A T B
2. Storage and Transportation 7% 5iz%r

1) This product is not designed to be water-resistant. Therefore, please do not use it in
places where water or other liquids may splash.

AP AR R I, RIS 2075 FT REll 2K S5 K 37 B b

2) Do not use in an environment where condensation may form. Additionally, if moisture
adheres to the sensor chip and freezes, it may cause fluctuations in the sensor's output or
even damage the sensor.

T AL R R e RIS G o 540, I fEARIRAS S B RK DRSS 5, 7T BE 2 A% JK
w0 AR B R BOR .

3)  Once the chip of the pressure sensor comes into contact with light, its output will
change. Especially when pressure is applied through transparent covers or other means,
please avoid allowing light to reach the sensor's chip.

AR AR R FER G BB BDG ) , S 2 R AR AR Bl o JU R i W B AR e
i T G o8 O Ak ) 4 SRR )

4) The pressure sensor in normal packaging can be transported using ordinary
conveying tools. Please note: During transportation, the product must be protected from
moisture, impact, sun exposure and pressure.

TE AL 1) T A% B e il ik T RS . TR PR AR i AR B R .
v W AR A7 .

C

3. Other Usage Notes At ff v EEHH

1) If the installation method is incorrect, it may cause an accident. Therefore, please be
careful. Z3E 7 RE RN, id L, BT

2) Please avoid using methods that apply high-frequency vibrations, such as ultrasonic
waves. i 5 K FH B 75 I S Tt I s SR sl (10 458 FH O v

3) The only pressure medium that can be directly used is dry and non-corrosive gas. Any
other medium, especially corrosive ones and those containing moisture or foreign
substances, will cause malfunctions and damage. Therefore, please avoid using it in the
aforementioned environments.

RENS BLEAE F I DN DO TR TC I MU, BRI USRI, JCH R AR A Joi A
BHIKT RGN PRI, 2 ih pUREARE, R e A BRI A

4) Inside the pressure inlet, there is a pressure sensor chip. If any foreign object such as

H1.08 Maspower 13
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a needle is inserted into the pressure inlet, it will cause damage to the chip and blockage
of the inlet. Therefore, please absolutely avoid performing such an operation.

EJJSN B A B E A A S R o WEJ SN DRGSR G, 2538 et i i
AN CIEZE, DRIV 4o 0] gk o iR #AE .

5) Regarding the use of pressure, please operate within the rated pressure range. Using
it outside this range will cause damage.

RAAEH B 7 VEERUE 5 T R VE A o VG FE M T, 238 BB

6) Due to the possibility of damage caused by static electricity, please pay attention to the
following points when using it.

FH T RE R R T 3 A IR R sk A FH 4 v i AT S

Please ground the electrified objects on the table and the workers themselves to ensure
that the static electricity around is safely discharged.

TR T BRI R, MR A S, DI A R 2 AT

If you have any questions, please feel free to contact us.

WA &, ARSI

Safety Precautions Z&ERFM

This product is manufactured using semiconductor components commonly found in
electronic devices (communication equipment, measuring devices, work machinery, etc.).
Products using these semiconductor components may malfunction or fail due to external
interference and surges. Therefore, please confirm the performance and quality under
actual usage conditions. To ensure safety, please perform safety design on the device
(installation of fuse, circuit breaker, protection circuits, device multiplexing, etc.), so that
even if there is a malfunction, it will not cause injury, damage to the body, or loss of
property. To prevent injuries and accidents, please strictly follow the following instructions:
AP R — R T B ) GBAE B, MR Beat, TARNUREE) = 54050 ot i ) e i
f I L8 S AR R i, 7T BE 2 BRI SR T PIOMTIR IS 111 e A TR B ATt s, PR B35 £ S B
3 AR T WA BE At 5t o WA 0 — WSR2 B EREAT 22 4 et (DR 22, W7 it 25 55 OR3P He
R E B E 2 AR, — B R RAME AR E L b, Sk, W55 . B k32405 L F
(A 1 55 Wb 18 A7 LA S0

1. The driving current and voltage should be used below the rated values.X %/ Hi i Fl H [
RAERUE M L T

2. Please connect the wires according to the electrical specifications. Especially after
reversing the connection of the power supply, there is a risk of circuit damage such as
overheating, smoke emission, and fire, which may lead to accidents. Therefore, please
pay attention to this. & # I HL S SUHFATHZR . Rl e xf iR T IER S, SR, B
T, KA R R 51 L, BRI EE T R

3. When fixing the product and connecting the pressure inlet, please be very careful.

X7 i EAT ] E AR s A7 3N AT R R R

H1.08 Maspower 14
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