MASPOWER’

MSY-200 & R38R 5

Features 134

® Factory Calibrated Pressure Sensor
) A SR HE

® Supply Voltage: 3.0V ~ 5.5V(Typical value 3.3V or 5V)
At H %0 3.3V~5V (LY 3.3V 5L 5V)

® Simulation output voltage mode:Standard
voltage output or proportional voltage output
RAU A H P A A vhE e i A R T B

® Operating Temperature Range: -30°C to +105°C
TAERETER: -30°C to +105°C

® Air Pressure Measuring Range:
-100kPa......0~1KPa......1000KPa
SEMEJEHE: -100KPa......0KPa~1KPa......1000KPa

Applications

® Industrial Equipment T M4
® Air Control Systems &5 #H| 2%
® Vacuum Systems EZFH5EHI RS

Pin Definition Explanation 5| & X iHH

0 5) 4
[T ]O o[ T]
[T ]O @ o[ 1]
[T ]o —~ o [1]

1 2 3

Fig1.Pin schematic diagram (top view)
L 517~ = B (LD
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Table1.Pin description

R 1. 5 BOR A

Pin number | Description | Remarks

5 A HE

1 NC Not connect &% 5| il

2 VDD Power supply H I 4 A 1E A%

3 GND Ground HL i N 91 Al

4 VDD Power supply Hi 5% H )

5 Vout Output voltage signal 7= /it L E(E 5
6 GND Ground H i A\ 614K

Note VE&E:

1. Before assembly, please confirm the electrical definition.
1. BERC RIS AR AT B UE X
2. Do not make any electrical connections on the NC pins; otherwise, it may
cause the product to malfunction.

OGO ARNWWN

.NC JAAZHATATH R, B0
. Take precautions against static electricity during the welding process.
- PR e B i LR
. Overload voltage (6.5Vdc) may damage the circuit chips.
. I #R L (6.5Vde) AT RE B LIS S
. Please add a 0.1uf capacitor between VDD and GND.
WfE VDD 1 GND Z[alfn k= 0.1uf %
. This product does not have reverse connection protection. Please pay

o A H
H&/K\la

attention to the power polarity during assembly.

6. AR IEDRYT,  ARBCIETE B A IR

Sensor Function Block Diagram &5 23 Zh REAHE &

J i I RE R AL

H1.01
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Product Description 7= 5 #iA

The MSY-200 pressure sensor adopts a DIP-like packaging form. On the two
sides of the PCB board, there are SOP-encapsulated pressure sensing chips
and signal processing circuit chips installed respectively. The offset, sensitivity,
temperature drift and non-linearity of the sensor are digitally compensated with
the power supply voltage as the reference, generating a calibrated and
temperature-compensated standard voltage signal.

MSY-200 H!Jk /e AR HIZE DIP #3550, PCB MRt 2 T/l 23h
SOP FHELM K LKA SR 55 S BB S ), LRSI WL . RBUE.
TR M AT e A, DMt S, P — g e IR
JE HIFRHE RS .

The MSY-200 pressure sensor has a sturdy structure and is easy to install.
It can be calibrated to output signals according to user requirements and is
widely used in medical electronics, automotive electronics, sports and fithess
equipment, etc.

MSY-200 B JBERARAM I . Fede, WIARYEN P EZERsEm A S, TR TET R
T\ REHRT . ISB B A S

functional description ThEEHiR

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,
through a Wheatstone bridge composed of four strain-sensitive resistors,
outputs a voltage signal proportional to the measured pressure. This signal is
amplified, temperature compensated and linearized by the ASIC chip to obtain
an output voltage that is in a prescribed relationship with the applied pressure.

A7 i SEHE L R PR AT, OB R Dy TR I FH AL R MEMS [ /)
FEIRESE B I M RE (S S B ATSC O, RERUEBES MEMS J& ML kds O
Jr e U A 7 A IR R PELA) ol F) 6 S0 e P M, i 5 e T ) s BB ) R A
5, BB SH ASIC UK. IR BEAMEALAEAL, LIRS 5t s ) B E 5%
FR A R
The linearization of the transfer function and temperature compensation are
achieved by the digital processing circuit in the ASIC, through polynomial
compensation algorithms and multiple point pressure calibration techniques at
different temperatures, achieving high-precision pressure measurement over
the entire operating temperature range.

3 B 2R AR AME B ASIC R B A B F B ST, a2 T4
SRR Z NN 2 SR bR @ BoR, SKBL T 4 TARIR RV B N i ks FE I
T3

The transfer function of the pressure sensor is created by the following

parameters:

H1.01 Maspower 3
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® Minimum and maximum rated pressure
® \/oltage values at minimum and maximum rated pressure
® Clamp voltage
All parameters required for the complete calibration algorithm (such as offset,
gain, offset and gain's temperature coefficients, and linearization parameters)
are determined and stored in the E2PROM inside the ASIC after calibration.
T 77 4% s B A% % ek i DA T S8
® S/ NIERKHUE LT
® i/ NIEKHUE K1 T I R AR
o FHfIFH
SERRHEEE IR IT A 280 (A% 3825 A A3 a8 (iR FE R 8 DL Rk
WZHD ERHEE 1 E IFAFME7E ASIC N EBI) E* PROM H

Absolute Ratings R $545

All the indicators below were measured under the power supply voltage of (5+0.25)V DC and
a temperature of 25C.

PUR P A fabr s e s By (5+£0.25) Rk DC AR By 25°C &1~ Il & 45 i .

Supply Voltage fitFEHLE| Voo 6.5 \Y
Out%;;El LEOE?,% ﬁ‘(f;ijrirent oL 5 mA
OperatinIgY;El'%ungeratu re Top .30 105 e
Storagﬁe?éi ;{I’;ggratu re Teror 40 125 e
ESEf’Sg°;§;§°“ HBM £2 KV

Sensor Performance Indicators &3 ei84s

O“tp“;ﬁ;'tgh'}g%’o"age Vour 0.5~4.5(HT & i) Vv
Accuracy F5E* +1.0 %Span
4x (R F<60kPa)
O"”g‘l‘; g‘%ssure Pover |2.5x (60kPa< &t F<200kPa)
AU 1.5x (F£f%>200kPa) ~atod
5x (&= F£<60kPa)
breakfgg’g;jssure Per 3x (F:FL<60kPa)
7 2x (B F5<60kPa)

IN

H1.01 Maspower
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Compensation temperature

ywiiyl 0~60(H i) C

*The range is different, and so is the accuracy. EfEAE, KA.

Sensor Electrical Parameters £ HSSE

Supply Voltage
Vv 3 5.5 Vv
{3 i1 U o
Operation Current
. I - 1.8 - A
TAf o m
Filter Capacitor
R, C 100 F
Vg A " n
PSRR HE 5T L PSRR 60 dB
Output Load Current
. . I 5 A
it FLIRL £ ° m
Input Common-mode
Signal Rejection Ratio | CMRR 80 110 dB
fan NFERLAE 5 I EE
Short Current limited
_ ) I 15 20 25 A
FEL B4 LU DR s "
Upper Pull-in
Clamping Voltage Vup 3/4 1 Vbp
Bt oAz i AN
Pull-down Clamping
Voltage F ikt iiE| V™ 0 14 | Ve

Application Circuit Diagram [ F5 5% &

VDD <} VDD

VOUT p—=VOUT

_L GND

B 3. i FERE N FL

Note:The recommended value for Cl is 100nF.
vE: C1HEFE(E N 100nF

H1.01 Maspower 5
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Pressure Function E /JEE$

The pressure sensor has been calibrated at the factory. The output signal of
the sensor and the applied pressure have a linear transfer relationship as
shown below.

ISR s I Sk, AR I i 5 5 S B9 s 70 22 181 BB 40 fos
I It A5 18 0 &R

Pressure sensor transfer function: Vout = (K * P + B), where,

Vout = Signal output voltage (V)

P = Actual pressure (kPa) P1 = Lower limit pressure (kPa) P2 = Upper limit
pressure (kPa)

Vout1 = Lower limit pressure output (V) Vout2 = Upper limit pressure output (V)
K = (Vout2 - Vout1) / (P2 - P1)

B = (Vout1*P2- Vout2*P1) / (P2 - P1)

JESE IR AL R K Vout= (K*P+B)  H,

Vout = {5 5%t (V)

P =5LFrE 77 (kPa) P1="F[R % 71(kPa)

P2=_F[RE Ji(kPa)

Vout1="F FR & /7% (V)

Vout2=_F IR & /7%t (V)

K = (Vout2 - Vout1) / (P2 - P1)

B = (Vout1*P2- Vout2*P1) / (P2 - P1)

The transmission characteristics of the pressure sensor are shown in Figure 3
as follows:

JE TR IS AR AR E T R B 3 o

Vout?

(A )FA & EE & Jo o

Voutl

0 P1 [ (KPa) p2

Fig4: Voltage output curve
4+ R TR A Y 2

H1.01 Maspower 6
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Precision F &

The accuracy of the MSY-200 pressure sensor is composed of its linear error,
repeatability error and hysteresis error. The value calculated using the transfer
function is the specified value of the sensor, which is also the theoretical value.
The error of the sensor is the difference between the actual output voltage
value of the sensor under the specified input pressure and the specified output
voltage value.

MSY-200 J& A& E RS FE 52 i L2 . AR IRV IR ZE A . PR I8 MR 2L
TR RE AR KA S [, BRI . (RS IR 2 55 TR RS A UE A
5777 B S B H RSB 5 R et PR A ) 22 ME

composition error %445 ik %

The comprehensive error is based on the product's accuracy and also includes
more error sources:

LRERFAE T i ARG FEBEA b, IO R RG22 )R A

Pressure drift: The output voltage at the zero point and full scale within the
specified pressure range, and the deviation between the actual output voltage
and the specified output voltage.

I3RS Fa i IS 1Ja Bl A, 22 A B P S o Y R A0 7 i P S R
H A 72 o

Temperature effect: The output deviation at the zero point and full scale under
different temperatures within the temperature range.

T P 28O AT FEE G A 1), 3 RORI B R A AN [ B2 ) i 22

The comprehensive error is represented by an error band, which consists of
three line segments. The data is shown in Figure 4 and Table 2.

LR AR REN RN, ZiRZEW H =B B Bis B 4 f1k 2 Pk,

Table 2 Comprehensive Error 3 2 ZEiEiRZE

Temperature #H/Z(C) Comprehensive Error %5 1% 7% (Fs)

20~100 +3.0%

0~60 +1.5%

Figh Comprehensive Error versus temperature 5 ZiHiRZEHEE R R

4.0
3.5
3.0
25
m 20 |
15
¥ 10

0.5 |

-20 0 60 100

ERE (FS%)

=
=]
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Package and Assembly £ 54 3%

Fig6 Outline Drawing(The unspecified tolerance is #0.2mm,unit:mm)

K6 SMERSTE (RS A2 £0. 2mm, A7: mm)

3,00

l ‘ 7,00
6,00
| 5 0 o
6 5 4
e Alnnaln g Ann o Mo oD
I HH | 1':0 I I | 1300 | QO @ om 10,00
[ ] [ | o~ ol
B,SDT 1.70 3,64 I 2 =
efu ‘ ‘ H © ©

0,64

2,54

Fig 7 Suggested pad size diagram
K7 B BUR AR

13,08
10,16

H1.01 Maspower 8



MASPOWER’

MSY-200
MSY-200 JE J115 38 R 5

Pipe material information(Unit:mm)

BHEE B (BALN:EXK)
Fig 9 Material cross-sectional diagram

& 9. Mk~ E K

23

11,5

16,4

Fig 9 Packaging schemes diagram
K9 R B K

White stopper Product Mark Direction —
Ht T P4 mark g5 —

/=

(520mm x 24.6mm x 23mm, 38pcs)

‘ ™

Blue stopper

i 1 36 T

N

(4% & 530mm x 145mm x 53mm, 760pcs)

H1.01

Maspower 9
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Selection Guide RIS

MS Y-200-040K W 50 1 FO1
MS Maspower
Y &l
200 WA 200: BEfUEH,  100: 11C iR
A RAEREILE: AAELILE H: 54l
040K JEJIEFE: 040 RN E 15 (&% 0~40, -40~0, -40~40)
& J1 847 K: KPa M:MPa
JEVAE AR
P P: IEJ&(W 0~40) N: fiJ& (41-40~0) W: 4% F 1K (41-40~40)
i 040KW £ -40KPA F| 40KPA [l JE /1
50 fitedr  50:5Vdc 33:3.3Vdc

i K:0.5~4.5V Z:02~2.7V H:0.2~4.7V
1 E: bolHERE (A5 )5 & e s ED
T: wEflfd (RS 5 & d R Va )

FO1(MfIm ) | 2k i FO1: Rl

XXX(WnA) | 2 Hiom

Commonly used range models #FHEERS

JE /196 F A e/ Hh L 2 UtRss

0~3kPa 5V/0.5~4.5V/R1E L% MSY-200-003KP50K FO1
0~3kPa 3.3V/0.2~2.7VIEVE L3 MSY-200-003KP33Z F01
0~5kPa 5V/0.5~4.5V/R1E L% MSY-200-005KP50K FO1
0~5kPa 3.3V/0.2~2.7VIE Bt MSY-200-005KP33Z FO1
0~10kPa 5V/0.5~4 5V 43 MSY-200-010KP50K FO1
0~20kPa 5V/0.5~4 5V 43 MSY-200-020KP50K FO1
0~20kPa 3.3V/0.2~2.7VIEVE L3 MSY-200-020KP33Z F01
0~40kPa 5V/0.5~4.5V/ K} 3% MSY-200-040KP50K FO1

H1.01

Maspower
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0~40kPa

3.3V/0.2~2.7VIEME %%

MSY-200
MSY-200 JE J115 38 R 5

MSY-200-040KP33Z FO1

0~100kPa

5V/0.5~4 5V 3k

MSY-200-101KP50K FO1

0~100kPa

3.3V/0.2~2.7VIE} %%

MSY-200-101KP33Z FO1

0~200kPa

5V/0.5~4 5V &3

MSY-200-201KP50K FO1

0~500kPa

5V/0.5~4 5V 3k

MSY-200-501KP50K FO1

0~500kPa

3.3V/0.2~2.7V/k} & fu 5

MSY-200-501KP33Z F01

0~700kPa

5V/0.5~4 5V 3k

MSY-200-701KP50K FO1

0~700kPa

3.3V/0.2~2.7VIE} %%

MSY-200-701KP33Z FO1

0~1000kPa

5V/0.5~4 5V/ k&3

MSY-200-001MP50K FO1

0~1000kPa

3.3V/0.2~2.7VIE} %%

MSY-200-001MP33Z FO1

0~1500kPa

3.3V/0.2~2.7V/ | & fu 5

MSY-200-1.5MP33Z FO1

-20~0kPa

5V/0.5~4 5V 3k

MSY-200-020KN50K FO1

-30~0kPa

3.3V/0.2~2.7V/ | &40 5

MSY-200-030KN33Z FO1

-100~0kPa

5V/0.5~4 5V/ k&3

MSY-200-101KN50K FO1

-100~0kPa

3.3V/0.2~2.7VIE} %%

MSY-200-101KN33Z FO1

-100~0kPa

5V/4.5~0.5V 5& 4 ek %

MSY-200-101KN50T4505 FO1

-100~0kPa

5V/4.7~0.2V 5 il H R 6 2

MSY-200-101KN50T4702 FO1

-1~1kPa

5V/0.5~4 5V 3k

MSY-200-001KW50K FO1

-5~5kPa

5V/0.5~4 5V 3k

MSY-200-005KW50K FO1

-10~10kPa

5V/0.5~4 5V &3

MSY-200-010KW50K FO1

-10~10kPa

3.3V/0.2~2.7VIE %%

MSY-200-010KW33Z FO1

-40~40kPa

5V/0.5~4 5V 3k

MSY-200-040KW50K FO1

-60~60kPa

5V/0.5~4 5V 3k

MSY-200-060KW50K FO1

-100~100kPa

5V/0.5~4 5V 3k

MSY-200-101KW50K FO1

-100~300kPa

5V/0.5~4 5V/ k&3

MSY-200-301KW50K FO1

-100~300kPa

3.3V/0.2~2.7VIE}E %%

MSY-200-301KW33Z FO1

-100~500kPa

5V/0.5~4 5V 3k

MSY-200-501KW50K FO1

-100~700kPa

5V/0.5~4 5V 3k

MSY-200-701KW50K FO1

-100~1000kPa

5V/0.5~4 5V 3k

MSY-200-001MW50K FO1

B2 e i R, 1 i

H1.01

Maspower
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M AS P OW E R MSY-200 EJI;’I{%!?S@Y%:%O;
Caution fHHEEEW

1. Soldering &%

Since this product has a relatively small heat capacity and a compact structure, please

minimize the influence of external heat as much as possible. Otherwise, it may suffer from

thermal deformation and become damaged, leading to changes in its properties. Please

use non-corrosive rosin-based soldering flux. Additionally, since the product is exposed to

the air, please be careful not to allow the soldering flux to penetrate into the interior.

H T AP i O AR B BUINK /N R 3, DR TR R el SR 1 A 0 FACER X SR o 5 D) AT e 4 DT A

AL IE SR, FIERRERS) . AR MR AA F R ENER . FAh, BT R ERTESL,

PR LAV R AN S B R 4 N A S

1) Manual soldering F T.###%

- Please perform the operation using an electric soldering iron with a head temperature
ranging from 260 to 300 C (30 W) within 5 seconds.

- EEHSLERIEEAE 260 ~ 300 C (30 W) [HUIEEL 7 5 FPLAPYsEitifElk.

- When applying load for soldering on the terminals, note that the output may change, so
please be cautious.

- AENE T BRI T R LN, BTl T Re e R AR AR, BRIIETER

- Please keep the soldering iron tip clean.

- T IRRR RS BRI

2) Reflow soldering (SMD terminal type) [Hl¥i/58(SMD i1 %#Y)

The recommended temperature settings for the reflux furnace are as follows:

A )[BT A il P B0 B AR A B N o

B

fif |‘.FE

3) The warpage of the printed board relative to the entire sensor should be kept below
0.05mm. Please manage this.
B RS FR) 8 B2 AR T BE ML R AR BLORFFAE 0.05mm BLR, XS bk A7 3 .

4) After installing the sensor, when cutting and bending the substrate, be careful not to
cause stress at the welding part.

GRAGIRES T, X EEHAT VIR ST, B AN B R AR N T
5) Since the terminals of the sensor are of an exposed construction, touching the touch
terminals with metal sheets or hands will cause output abnormalities. Please do not touch
with metal sheets or hands, etc.

ARSI oAb R AIE, Rt @ i S hilim 1 e, ol dmit R . miEEAEH
B B T A A

H1.01 Maspower 12
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) After welding, when applying the coating to prevent the insulation of the substrate from

deterloratlng, please be careful not to allow the agent to be attached to the sensor.

WRIEJR, 9T BB IR 28 G A T SR 2 I T AN A A% K A T P 245

2. Cleaning Requirements J&¥EZER

1) Since the product is of an open type, please be careful not to allow the cleaning
solution to enter the interior.

7 b O TF IO, DRV AN FEALTE VR AR N B

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 VER, T RE 8= ah kAR R, DAL T R A fs FH R P e AT B
3. Storage and Transportation 7% 5iz%y

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.

APy ARR R I, RIS 205 FT REll 27K 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 e e O T o 340, I AEAR IR A BRK R4 )5, 7T BE 2 id il A% Ik

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.

iﬁﬂ:f"z%ﬁﬁ’]?&ﬁﬂ"ﬁfiﬁﬁﬁﬂﬁfé,iﬁﬁ&%ﬁifﬁiﬂoﬁﬁ%ﬁﬁiﬁlﬁﬁ%ﬁ’ﬁm&ﬁﬁi
i 2 G o8 O 2 Ak ) 4 JRGAR F)5

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.

1B AL ) I A s Tl il ik T RGE . TR PRI AR B L L

. WA A7 .

4. Other Usage Notes H/ihf# FliE & E IR

1) If the installation method is incorrect, it may cause an accident. Therefore, please be
careful. ZZL 7RIS, g i, IR &

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.

e BLEAE F I e DN OO TR TC R M U, BRI DAAMEEA Y, JCHR AR A Joi A
BHIKT RGN AR, 2 ih USRS, R e A BRI A

H1.01 Maspower 13
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) Inside the pressure inlet, there is a pressure sensor chip. If any foreign object such as
a needIe 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.
FEJJFN B A BB E A A S R o WE IS AN DRSS R G, 253G et i i
AN ZE, DRIV 2o 0] gk o iR # A .
5) Regarding the use of pressure, please operate within the rated pressure range. Using
it outside this range will cause damage.
RAAEH B 7 VB ERUE 5 T I VE AR o £ VE FE M T, 238 BBt
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 5 R T 3 A IR R sk A FH 7 v i DA T S
Please ground the electrified objects on the table and the workers themselves to ensure
that the static electricity around is safely discharged.
TR ST BT B, AR N Dt DA ) ] A i R 2 A TR
If you have any questions, please feel free to contact us.

WA S, ARSI

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 — M T B ) GBAE B, Bt , TARNUEE) = S A4 E0 ot i ) e i
8 FH I 6 2 A B i B 7, T BE 23 Bl AR SR POATIR T 1T A A= 1R sl 1 AN B, BRI 45 7 S B
3 AR T WA BE At 5t o WA 0 — VSR B EREAT 22 A et (DR 22, W7 it 25 55 OR3P He
R E B E 2 AR, — B R AR E AR E L b, S W55 . B k3240 L F
(A, 1 55 Wb 18 ST LA S0

1. The driving current and voltage should be used below the rated values.X %/ Hi i Fl H [
FAERUEE 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 1% 1 F S CHEATH2R . Rl e xd RTINS RS, Bk B
T, KSR ER AR 51 K, BRI EOE T R

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

X7 b EAT ] AR s A7 3N AT SR R R

H1.01 Maspower 14
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