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The Motorola MPX4115A/MPXA4115A series Man-
ifold Absolute Pressure (MAP) sensor for engine
control is designed to sense absolute air pressure.

Motorola’s MAP sensor integrates on–chip, bipolar op
amp circuitry and thin film resistor networks to provide a
high output signal and temperature compensation. The
small form factor and high reliability of on–chip integra-
tion make the Motorola MAP sensor a logical and
economical choice for the automotive system designer.

Features

• 1.5% Maximum Error over 0° to 85°C
• Ideally suited for Microprocessor or Microcontroller–

Based Systems

• Temperature Compensated from –40° to +125°C
• Durable Epoxy Unibody Element or Surface Mount 

Package

Application Examples

• Aviation Altimeters

• Industrial Controls

• Engine Control

• Weather Stations and Weather Reporting Devices

Figure 1. Fully Integrated Pressure Sensor Schematic
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OPERATING OVERVIEW
INTEGRATED

PRESSURE SENSOR
15 to 115 kPa (2.2 to 16.7 psi)

0.2 to 4.8 Volts Output

MPX4115A
BASIC CHIP CARRIER ELEMENT

CASE 867–08, STYLE 1

UNIBODY PACKAGE

PIN NUMBER

NOTE: Pins 4, 5, and 6 are internal
device connections. Do not connect
to external circuitry or ground.
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NOTE: Pins 1, 5, 6, 7, and 8 are internal device connections. Do not connect
to external circuitry or ground.

SMALL OUTLINE 
PACKAGE

MPXA4115A
CASE 482–01

The MPX4115A/MPXA4115A series piezoresistive trans-
ducer is a state–of–the–art, monolithic, signal conditioned,
silicon pressure sensor. This sensor combines advanced
micromachining techniques, thin film metallization, and bipolar
semiconductor processing to provide an accurate, high level
analog output signal that is proportional to applied pressure.

Figure 1 shows a block diagram of the internal circuitry
integrated on a pressure sensor chip.
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 SUNSTAR商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为一体的高

科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供应商，是中国最早和

最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专业代理和分銷世界各大品牌IC
芯片和電子元器件的连锁经营綜合性国际公司。在香港、北京、深圳、上海、西安、成都等全国主要电子

市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成强大统一的供

货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感器、微波光电元器件、工

控机/DOC/DOM电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA软件硬件、二极管、三极管、模

块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能模块开发配套商。专业以现代信息产业

（计算机、通讯及传感器）三大支柱之一的传感器为主营业务，专业经营各类传感器的代理、销售生产、

网络信息、科技图书资料及配套产品设计、工程开发。我们的专业网站——中国传感器科技信息网（全球

传感器数据库） www.SENSOR-IC.COM 服务于全球高科技生产商及贸易商，为企业科技产品开发提供技

术交流平台。欢迎各厂商互通有无、交换信息、交换链接、发布寻求代理信息。欢迎国外高科技传感器、

变送器、执行器、自动控制产品厂商介绍产品到 中国，共同开拓市场。本网站是关于各种传感器-变送器-

仪器仪表及工业自动化大型专业网站,深入到工业控制、系统工程计 测计量、自动化、安防报警、消费电

子等众多领域，把最新的传感器-变送器-仪器仪表买卖信息,最新技术供求,最新采购商,行业动态，发展方

向，最新的技术应用和市场资讯及时的传递给广大科技开发、科学研究、产品设计人员。本网站已成功为

石油、化工、电力、医药、生物、航空、航天、国防、能源、冶金、电子、工业、农业、交通、汽车、矿

山、煤炭、纺织、信息、通信、IT、安防、环保、印刷、科研、气象、仪器仪表等领域从事科学研究、产

品设计、开发、生产制造的科技人员、管理人员 、和采购人员提供满意服务。 我公司专业开发生产、代

理、经销、销售各种传感器、变送器、敏感元器件、开关、执行器、仪器仪表、自动化控制系统： 专门从

事设计、生产、销售各种传感器、变送器、各种测控仪表、热工仪表、现场控制器、计算机控制系统、数

据采集系统、各类环境监控系统、专用控制系统应用软件以及嵌入式系统开发及应用等工作。如热敏电阻、

压敏电阻、温度传感器、温度变送器、湿度传感器、 湿度变送器、气体传感器、 气体变送器、压力传感

器、 压力变送、称重传感器、物（液）位传感器、物（液）位变送器、流量传感器、 流量变送器、电流

（压）传感器、溶氧传感器、霍尔传感器 、图像传感器、超声波传感器、位移传感器、速度传感器、加速

度传感器、扭距传感器、红外传感器、紫外传感器、 火焰传感器、激光传感器、振动传感器、轴角传感器、

光电传感器、接近传感器、干簧管传感器、继电器传感器、微型电泵、磁敏（阻）传感器 、压力开关、接

近开关、光电开关、色标传感器、光纤传感器、齿轮测速传感器、 时间继电器、计数器、计米器、温控仪、

固态继电器、调压模块、电磁铁、电压表、电流表等特殊传感器 。 同时承接传感器应用电路、产品设计

和自动化工程项目。 

更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子 元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达军工产品网:http://www.junpinic.com/

商斯达实业科技产品网://www.sunstars.cn/传感器销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-83607652 83376489 83376549 83370250   83370251   82500323 

    传真：0755-83376182  （0）13902971329  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 
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 2 Motorola Sensor Device Data

MAXIMUM RATINGS(1)

Parametrics Symbol Value Units

Overpressure(9) (P1 � P2) Pmax 400 kPa

Burst Pressure(9) (P1 � P2) Pburst 1000 kPa

Storage Temperature Tstg –40° to +125° °C

Operating Temperature TA –40° to +125° °C

1. TC = 25°C unless otherwise noted.
2. Exposure beyond the specified limits may cause permanent damage or degradation to the device.

OPERATING CHARACTERISTICS (VS = 5.1 Vdc, TA = 25°C unless otherwise noted, P1 � P2)

Characteristic Symbol Min Typ Max Unit

Pressure Range POP 15 — 115 kPa

Supply Voltage(1) VS 4.85 5.1 5.35 Vdc

Supply Current Io — 7.0 10 mAdc

Minimum Pressure Offset(2) (0 to 85°C)
@ VS = 5.1 Volts

Voff 0.135 0.204 0.273 Vdc

Full Scale Output(3) (0 to 85°C)
@ VS = 5.1 Volts

VFSO 4.725 4.794 4.863 Vdc

Full Scale Span(4) (0 to 85°C)
@ VS = 5.1 Volts

VFSS 4.521 4.590 4.659 Vdc

Accuracy(5) (0 to 85°C) — — — ±1.5 %VFSS

Sensitivity V/P — 45.9 — mV/kPa

Response Time(6) tR — 1.0 — mS

Output Source Current at Full Scale Output Io+ — 0.1 — mAdc

Warm–Up Time(7) — — 20 — mSec

Offset Stability(8) — — ±0.5 — %VFSS

Decoupling circuit shown in Figure 2 required to meet Electrical Specifications.

MECHANICAL CHARACTERISTICS

Characteristic Symbol Min Typ Max Unit

Weight, Basic Element (Case 867) — — 4.0 — Grams

NOTES:
1. Device is ratiometric within this specified excitation range.
2. Offset (Voff) is defined as the output voltage at the minimum rated pressure.
3. Full Scale Output (VFSO) is defined as the output voltage at the maximum or full rated pressure.
4. Full Scale Span (VFSS) is defined as the algebraic difference between the output voltage at full rated pressure and the output voltage at the

minimum rated pressure.
5. Accuracy is the deviation in actual output from nominal output over the entire pressure range and temperature range as a percent of span

at 25°C due to all sources of error including the following:
• Linearity: Output deviation from a straight line relationship with pressure over the specified pressure range.
• Temperature Hysteresis: Output deviation at any temperature within the operating temperature range, after the temperature is

cycled to and from the minimum or maximum operating temperature points, with zero differential
pressure applied.

• Pressure Hysteresis: Output deviation at any pressure within the specified range, when this pressure is cycled to and from 
minimum or maximum rated pressure at 25°C.

• TcSpan: Output deviation over the temperature range of 0° to 85°C, relative to 25°C.
• TcOffset: Output deviation with minimum pressure applied, over the temperature range of 0° to 85°C, relative

to 25°C.
6. Response Time is defined as the time for the incremental change in the output to go from 10% to 90% of its final value when subjected to

a specified step change in pressure.
7. Warm–up is defined as the time required for the product to meet the specified output voltage after the pressure has been stabilized.
8. Offset stability is the product’s output deviation when subjected to 1000 cycles of Pulsed Pressure, Temperature Cycling with Bias Test.
9. Exposure beyond these limits may cause permanent damage or degradation to the device.
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 3Motorola Sensor Device Data

Figure 2. Cross Sectional Diagram
(not to scale)
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Figure 3. Recommended power supply decoupling
and output filtering.

Please refer to Application Note AN1646.
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Figure 2 illustrates the absolute sensing chip in the basic
chip carrier (Case 867).

Figure 3 shows the recommended decoupling circuit for
interfacing the output of the integrated BAP sensor to the A/D
input of a microprocessor.
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Figure 4. Output versus Absolute Pressure

TRANSFER FUNCTION:
Vout = Vs* (.009*P–.095) ± Error
VS = 5.1 Vdc
TEMP = 0 to 85°C

11
5

12
0

Figure 4 shows the sensor output signal relative to pres-
sure input. Typical minimum and maximum output curves are
shown for operation over 0 to 85°C temperature range. (Out-
put will saturate outside of the rated pressure range.)

A fluorosilicone gel isolates the die surface and wire
bonds from the environment, while allowing the pressure
signal to be transmitted to the silicon diaphragm. The

MPX4115A/MPXA4115A series pressure sensor operating
characteristics, internal reliability and qualification tests are
based on use of dry air as the pressure media. Media other
than dry air may have adverse effects on sensor perfor-
mance and long–term reliability. Contact the factory for
information regarding media compatibility in your application.
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 4 Motorola Sensor Device Data

Transfer Function (MPX4115A, MPXA4115A)

Nominal Transfer Value: Vout = VS x (0.009 x P – 0.095)
± (Pressure Error x Temp. Factor x 0.009 x VS)
VS = 5.1 ± 0.25 Vdc

Temperature Error Band
MPX4115A/MPXS4115A Series

Break Points

Temp Multiplier

– 40 3
0 to 85 1
125 3

Temperature in C°

4.0
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2.0
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–40 –20 0 20 40 60 14012010080

Temperature
Error

Factor

NOTE: The Temperature Multiplier is a linear response from 0°C to –40°C and from 85°C to 125°C
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ORDERING INFORMATION — UNIBODY PACKAGE

Device Type Options Case No. MPX Series Order No. Marking

Basic Element Absolute, Element Only 867–08 MPX4115A MPX4115A

Ported Elements Absolute, Ported 867B–04 MPX4115AP MPX4115AP

Absolute, Stove Pipe Port 867E–03 MPX4115AS MPX4115A

Absolute, Axial Port 867F–03 MPX4115ASX MPX4115A

ORDERING INFORMATION — SMALL OUTLINE PACKAGE

Device Case No. Packing Options Marking

MPXA4115A6U 482–01 Rails MPXA4115A

MPXA4115AC6U 482A–01 Rails MPXA4115A

MPXA4115A6T1 482–01 Tape and Reel MPXA4115A
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 5Motorola Sensor Device Data

INFORMATION FOR USING THE SMALL OUTLINE PACKAGE (CASE 482)

MINIMUM RECOMMENDED FOOTPRINT FOR SURFACE MOUNTED APPLICATIONS

Surface mount board layout is a critical portion of the total
design. The footprint for the surface mount packages must
be the correct size to ensure proper solder connection inter-
face between the board and the package. With the correct

fottprint, the packages will self–align when subjected to a
solder reflow process. It is always recommended to design
boards with a solder mask layer to avoid bridging and short-
ing between solder pads.

0.660
16.76

0.060 TYP 8X
1.52

0.100 TYP 8X
2.54

0.100 TYP 8X
2.54

0.300
7.62

Figure 5. SOP Footprint (Case 482)

inch
mm SCALE 2:1
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 6 Motorola Sensor Device Data

SMALL OUTLINE PACKAGE DIMENSIONS

CASE 482–01
ISSUE O

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 10.540.4250.415 10.79
B 10.540.4250.415 10.79
C 5.380.2300.212 5.84
D 0.960.0420.038 1.07
G 0.100 BSC 2.54 BSC
H 0.002 0.010 0.05 0.25
J 0.009 0.011 0.23 0.28
K 0.061 0.071 1.55 1.80
M 0  7  0  7  
N 0.405 0.415 10.29 10.54
S 0.709 0.725 18.01 18.41

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION A AND B DO NOT INCLUDE MOLD

PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006).
5. ALL VERTICAL SURFACES 5� TYPICAL DRAFT.

� � � �

S

D

G

8 PL

4
5

8
1

N

SBM0.25 (0.010) A ST

–A–

–B–

C

M

J

K

PIN 1 IDENTIFIER

H

SEATING
PLANE

–T–

CASE 482A–01
ISSUE A

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 10.540.4250.415 10.79
B 10.540.4250.415 10.79
C 12.700.5200.500 13.21
D 0.960.0420.038 1.07
G 0.100 BSC 2.54 BSC
H 0.002 0.010 0.05 0.25
J 0.009 0.011 0.23 0.28
K 0.061 0.071 1.55 1.80
M 0  7  0  7  
N 0.444 0.448 11.28 11.38
S 0.709 0.725 18.01 18.41

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION A AND B DO NOT INCLUDE MOLD

PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006).
5. ALL VERTICAL SURFACES 5� TYPICAL DRAFT.

� � � �

S

D

G

8 PL

4
5

8
1

SBM0.25 (0.010) A ST

–A–

–B–

C

M

J

K

PIN 1 IDENTIFIER

H

SEATING
PLANE

–T–

N

V

W

V 0.245 0.255 6.22 6.48
W 0.115 0.125 2.92 3.17
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 7Motorola Sensor Device Data

UNIBODY PACKAGE DIMENSIONS

BASIC ELEMENT (A, D)

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION –A– IS INCLUSIVE OF THE MOLD

STOP RING.  MOLD STOP RING NOT TO EXCEED
16.00 (0.630).

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.595 0.630 15.11 16.00
B 0.514 0.534 13.06 13.56
C 0.200 0.220 5.08 5.59
D 0.027 0.033 0.68 0.84
F 0.048 0.064 1.22 1.63
G 0.100 BSC 2.54 BSC
J 0.014 0.016 0.36 0.40
L 0.695 0.725 17.65 18.42
M 30   NOM 30   NOM
N 0.475 0.495 12.07 12.57
R 0.430 0.450 10.92 11.43
S 0.090 0.105 2.29 2.66

� �

STYLE 1:
PIN 1. VOUT

2. GROUND
3. VCC
4. V1
5. V2
6. VEXCASE 867–08

ISSUE N

PIN 1

F
G

N
L

R
C

B

M

J
S

–A–

1 2 3 4 5 6

6 PLD

SEATING
PLANE

–T–

MAM0.136 (0.005) T

POSITIVE PRESSURE
(P1)

PRESSURE SIDE PORTED (AP, GP)

STYLE 1:
PIN 1. VOUT

2. GROUND
3. VCC
4. V1
5. V2
6. VEX

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 1.145 1.175 29.08 29.85
B 0.685 0.715 17.40 18.16
C 0.305 0.325 7.75 8.26
D 0.027 0.033 0.68 0.84
F 0.048 0.064 1.22 1.63
G 0.100 BSC 2.54 BSC
J 0.014 0.016 0.36 0.41
K 0.695 0.725 17.65 18.42
L 0.290 0.300 7.37 7.62
N 0.420 0.440 10.67 11.18
P 0.153 0.159 3.89 4.04
Q 0.153 0.159 3.89 4.04
R 0.230 0.250 5.84 6.35
S
U 0.910 BSC 23.11 BSC
V 0.182 0.194 4.62 4.93

0.220 0.240 5.59 6.10

CASE 867B–04
ISSUE E

SEATING
PLANE–T–

R

N

C

J

PIN 1

–P–

MQM0.25 (0.010) T

B

6 PLDG
F

S

K

V

SPM0.13 (0.005) Q ST

PORT #1
POSITIVE
PRESSURE (P1)

–Q–

L
U
A

1 2 3 4 5 6

SUNSTAR传感与控制 http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com
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�	������ �	������� ��
���

 8 Motorola Sensor Device Data

UNIBODY PACKAGE DIMENSIONS—CONTINUED

PRESSURE SIDE PORTED (AS, GS)

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

STYLE 1:
PIN 1. VOUT

2. GROUND
3. VCC
4. V1
5. V2
6. VEX

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.690 17.53 18.28
B 0.245 0.255 6.22 6.48
C 0.780 0.820 19.81 20.82
D 0.027 0.033 0.69 0.84
E 0.178 0.186 4.52 4.72
F 0.048 0.064 1.22 1.63
G 0.100 BSC 2.54 BSC
J 0.014 0.016 0.36 0.41
K 0.345 0.375 8.76 9.53
N 0.300 0.310 7.62 7.87
S 0.220 0.240 5.59 6.10

0.720

V 0.182 0.194 4.62 4.93

CASE 867E–03
ISSUE D

A

6 5 4 3 2 1

C

K

N E

–B–

PORT #1
POSITIVE

PRESSURE

J

–T–

S

G
F

D 6 PL

PIN 1

MBM0.13 (0.005) T

V

(P1)

PRESSURE SIDE PORTED (ASX, GSX)

STYLE 1:
PIN 1. VOUT

2. GROUND
3. VCC
4. V1
5. V2
6. VEX

NOTES:
1. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 1.080 1.120 27.43 28.45
B 0.740 0.760 18.80 19.30
C 0.630 0.650 16.00 16.51
D 0.027 0.033 0.68 0.84
E 0.160 0.180 4.06 4.57
F 0.048 0.064 1.22 1.63
G 0.100 BSC 2.54 BSC
J 0.014 0.016 0.36 0.41
K
N 0.070 0.080 1.78 2.03
P 0.150 0.160 3.81 4.06
Q 0.150 0.160 3.81 4.06
R 0.440 0.460 11.18 11.68
S 0.695 0.725 17.65 18.42
U 0.840 0.860 21.34 21.84
V 0.182 0.194 4.62 4.93

0.220 0.240 5.59 6.10

CASE 867F–03
ISSUE D

C

E

V

J

PORT  #1
POSITIVE

PRESSURE

–T–

–P–
MQM0.25 (0.010) T

D

F

G
6 PL

K

S

PIN 1

U

A

R

B

–Q–

N

SPM0.13 (0.005) Q ST

6 5 4 3 2 1(P1)

SUNSTAR传感与控制 http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:szss20@163.com
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Motorola reserves the right to make changes without further notice to any products herein.  Motorola makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application
or use of any product or circuit, and specifically disclaims any and all liability, including without limitation consequential or incidental damages.
“Typical” parameters which may be provided in Motorola data sheets and/or specifications can and do vary in different applications and actual
performance may vary over time.  All operating parameters, including “Typicals” must be validated for each customer application by customer’s
technical experts.  Motorola does not convey any license under its patent rights nor the rights of others.  Motorola products are not designed,
intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications intended to support
or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury or death
may occur.  Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and
hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses,
and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or
unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part. Motorola and
     are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

Mfax is a trademark of Motorola, Inc.

How to reach us:

USA/EUROPE/Locations Not Listed : Motorola Literature Distribution; P.O. Box 5405, Denver, Colorado 80217.
1–303–675–2140 or 1–800–441–2447

JAPAN : Motorola Japan Ltd.; SPS, Technical Information Center, 3–20–1, Minami–Azabu. Minato–ku, Tokyo  106–8573 Japan.
81–3–3440–3569

ASIA/PACIFIC : Motorola Semiconductors H.K. Ltd.; Silicon Harbour Centre, 2 Dai King Street, Tai Po Industrial Estate, Tai Po,
N.T., Hong Kong. 852–26668334

Customer Focus Center: 1–800–521–6274
Mfax  : RMFAX0@email.sps.mot.com – TOUCHTONE 1–602–244–6609
Motorola Fax Back System – US & Canada ONLY 1–800–774–1848

– http://sps.motorola.com/mfax/
HOME PAGE: http://motorola.com/sps/

MPX4115A/D◊
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