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AGF1

Number of detectable axis (Method)

Installation type

1-axis accleration sensor
(Electrostatic capacitance type)

:1

Operation power supply voltage
5 V.DC
12 V.DC
24 V.DC

:
:
:

1
2
3

Installation direction type
Horizontal type:1Direct mount

Bracket

:
:

0
1

:
:

Detection sensitivity
0.136 V/(m/s2) (1.333 V/g)
0.306 V/(m/s2) (3.0 V/g)

3
7

AGF 1 1

Electrostatic capacitance detection sensor
1-axis acceleration sensor

GF1

● High precision, High reliability : Superior offset voltage temperature characteristics (±33 mg (Typ.))
● High sensitivity  : 1.333 to 3.0 V/g
● Compact size  : 58×36.5×33 mm 2.283×1.437×1.299 inch (Direct-mount type)
● RoHS compliant

● Automobiles : 4WD-ABS control, neutral control, idling stop system and suspension control
● Special vehicles : Inclination detection (for enhanced safety and operating effi ciency) of agricultural 
    machine, construction machine and welfare vehicles
● Photovoltaic generation : Sun tracking panels

Features

Typical Applications

Ordering Information

Product Types

Product name Unit

Absolute maximum ratings

RemarksAGF1□□11
 (Power supply: 5 V.DC type)

AGF1□□21 
 (Power supply: 12 V.DC type)

AGF1□□31 
 (Power supply: 24 V.DC type)

Maximum allowable voltage V.DC 7 16 30 Max. Ta=25 °C 68 °F

Maximum applied

acceleration

AGF1□3□1
g

15 Max.

AGF1□7□1 5 Max.

Storage temperature range °C °F −30 to 85 –22 to 185

Operation temperature range °C °F −30 to 85 –22 to 185

Anti-shock characteristic g 5,000 Max.

Grade of protection ✽ IP67

Product name
Operation power 

supply voltage

Acceleration detection

range
Detection sensitivity

Installation 

type
Part number

1-axis 

accleration sensor 

GF1

5 V.DC
±11.76 m/s2 (±1.2 g) 0.136 V/(m/s2)  (1.333 V/g) Bracket AGF11311

±4.9 m/s2 (±0.5g) 0.306 V/(m/s2) (3.0 V/g) Direct mount AGF10711

12 V.DC
±11.76 m/s2 (±1.2 g) 0.136 V/(m/s2)  (1.333 V/g) Direct mount AGF10321

±4.9 m/s2 (±0.5g) 0.306 V/(m/s2) (3.0 V/g) Direct mount AGF10721

24 V.DC
±11.76 m/s2 (±1.2 g) 0.136 V/(m/s2)  (1.333 V/g) Direct mount AGF10331

±4.9 m/s2 (±0.5g) 0.306 V/(m/s2) (3.0 V/g) Direct mount AGF10731

Note : ✽ Performance when matching connector is connected.

Carton : 80 pcs. (Bracket), 150 pcs. (Direct mount)

Absolute Maximum Ratings

Direct mount Bracket
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AGF1

Item Unit

Performance

RemarksAGF1□□11
 (Power supply: 5 V.DC type)

AGF1□□21 
 (Power supply: 12 V.DC type)

AGF1□□31 
 (Power supply: 24 V.DC type)

Operation power supply voltage V.DC 5 V.DC±5 % 12 V.DC±10 % 24 V.DC±10 %
−30 °C to +85 °C
–22 °F to +185 °F

Acceleration detection range ✽1 g (°) ±1.2 (90)

Current consumption mA 10 15 0g, Ta=20 °C 68 °F, Max.

Sensitivity V/g 1.333±3 %
−30 °C to +85 °C
–22 °F to +185 °F

Offset voltage (0g) V 2.5±0.1 Ta=20 °C 68 °F

Offset voltage temperature 

characteristic
V ±0.093

−30 °C to +85 °C
–22 °F to +185 °F

Other axis sensitivity % ±5 Ta=20 °C 68 °F

Non-linearity ✽2 %FS ±1 Ta=20 °C 68 °F

Frequency response Hz 10 to 15 –3 dB point

Clamping voltage VH ✽3 V 4.5 − − Typ.

Clamping voltage VL ✽3 V 0.5 − − Typ.

Note : ✽1 The acceleration unit “g” means 9.8 m/s2.
  ✽2 Maximum error from linear output that connects +1.2 g and –1.2 g output. (AGF1□3□1)
   Maximum error from linear output that connects +0.5 g and –0.5 g output. (AGF1□7□1)
  ✽3 The 12 V and 24 V.DC operating power supply voltage types can also be compatible with the clamping voltage. Please consult us.

● AGF1□3□1 (Sensitivity : 1.333 V/g type)

Item Unit

Performance

RemarksAGF1□□11
 (Power supply: 5 V.DC type)

AGF1□□21 
 (Power supply: 12 V.DC type)

AGF1□□31 
 (Power supply: 24 V.DC type)

Operation power supply voltage V.DC 5 V.DC±5 % 12 V.DC±10 % 24 V.DC±10 %
−30 °C to +85 °C
–22 °F to +185 °F

Acceleration detection range ✽1 g (°) ±0.5 (30)

Current consumption mA 10 15 0g, Ta=20 °C 68 °F, Max.

Sensitivity V/g 3.0±3 %
−30 °C to +85 °C
–22 °F to +185 °F

Offset voltage (0g) V 2.5±0.1 Ta=20 °C 68 °F

Offset voltage temperature 

characteristic
V ±0.21

−30 °C to +85 °C
–22 °F to +185 °F

Other axis sensitivity % ±5 Ta=20 °C 68 °F

Non-linearity ✽2 %FS ±1 Ta=20 °C 68 °F

Frequency response Hz 10 to 15 –3 dB point

Clamping voltage VH ✽3 V 4.5 − − Typ.

Clamping voltage VL ✽3 V 0.5 − − Typ.

● AGF1□7□1 (Sensitivity : 3.0 V/g type)

Electrical Characteristics
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1. Output characteristics

4. Offset voltage temperature
 characteristics

2. Inclination angle - Output voltage
 characteristics

5. Frequency characteristics

3. Sensitivity temperature
  characteristics
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AGF1
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Sensor

Output

VDD

VDD

RL

GND

Vout

RL=Load resistance (Min.50 kΩ)

● Direct mount (AGF10□□1)

● Bracket (AGF11□□1)

Matching connector:
Manufacturing company : Yazaki Corporation
Housing : 7283-8730-30

Matching connector :
Manufacturing company : Yazaki Corporation
Housing: 7283-8730-30

unit : mm inch

unit : mm inch

Dimensions
The CAD data of the products with a  mark can be downloaded from: http://industrial.panasonic.com/

Wiring Diagram
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AGF1

NOTES

■ Before using the products, carefully check the 
quality under actual use conditions to enhance 
stability.

■ Wire connection
Correctly wire as in the connection diagram. 
Reverse connection may damage the product and 
degrade the performance.

■ Cleaning
Avoid ultrasonic cleaning as this may cause 
disconnection of the wire.

■ Environment
• Avoid use and storage in the corrosive gas 

(organic solvent, sulfurous acid and hydrogen 
sulfide gases) which negatively affects the 
product.

• Use surge absorbers as applying the external 
surge voltage may damage the internal circuit.

• Malfunction may occur near electric noises from 
static electricity, lightning, broadcast or amateur 
radio stations and mobile phones.

• Avoid use in an environment where these products 
cause dew condensation. When water attached to 
the sensor chip freezes, the sensor output may be 
fluctuated or damaged.

• Do not apply high-frequency oscillation, such as 
ultrasonic waves, to the product.

• Do not use in direct sunlight or other comparable 
light.

■ Other precautions
These specifications are for individual components. 
Before use, carefully check the performance and 
quality under actual use conditions to enhance 
stability.
• M i s c o n n e c t i o n  a n d  t h e  w ro n g  r a n g e  o f 

acceleration detection may invite the risk of 
accidents.

• Avoid use beyond the specified acceleration 
range, as such use may damage the product.

• Carefully handle as static electricity may damage 
the product.

■ Special notes
We exert maximum efforts for quality control of the 
product, Please mind also about the following.

1) To  preven t  occur rence o f  unexpected 
circumstances, please inform us of the 
specifications of your product, customers, 
use conditions and details of the attachment 
position.

2) Have sufficient margin values of driving/
performance guarantee described in the 
specifications and apply safety measures with 
double circuits, if serious effects on human 
lives or property are predicted due to a quality 
failure of the product. Those countermeasures 
are also for the product liability.

3) A warranty period is one year after the delivery 
to your company. Quality assurance is limited 
to the items and the scopes described in the 
specifications.

 If a defect is found after the delivery, we will 
promptly provide a replacement or change/
repair the defect part at the place of delivery 
in good faith. Exceptions are below.
• Damages by a failure or a defect which 

arose after the delivery.
• Af ter  the de l ivery,  when s tor ing and 

t ranspor t ing,  i f  condi t ions other than 
conditions in the specifications are applied to 
the product.

• Damages by unforeseen phenomenon which 
cannot be predicted with the technologies 
available at the time of delivery.

• Damages by natural and anthropogenic 
disasters, such as earthquake, flood, fire 
and war, which are beyond our reasonable 
control.
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Infrared Array Sensor Grid-EYE (AMG88)

Vertical pixel Horizontal pixel
8 pixels:8 8 pixels:8

Applied voltage
High performance type  High gain
High performance type  Low gain

:
:

3
4

:
:

Applied voltage
3.3 V.DC
5.0 V.DC

3
5

AMG 8 8

Infrared Array Sensor

Grid-EYE

● Temperature detection of two-dimensional area: 8 × 8 (64 pixels)
● Digital output (capability of temperature value output)
● Compact SMD package (adaptively to refl ow mounting)
● RoHS compliant

High Precision Infrared Array Sensor based on Advanced MEMS Technology

● High function home appliances (microwaves and air-conditioners)
● Energy saving at offi ce (air-conditioning/lighting control)
● Digital signage
● Automatic doors/elevators

Product name Number of pixel Operating voltage Amplifi cation factor Part number

Infrared array sensor

Grid-EYE

High performance 

type

64

(Vertical 8 × Horizontal 8 Matrix)

3.3 V.DC

High performance type  
High gain

AMG8833

High performance type  
Low gain

AMG8834

5.0 V.DC

High performance type  
High gain

AMG8853

High performance type  
Low gain

AMG8854

Item
Performance

High gain Low gain

Applied voltage 3.3 V.DC±0.3 V.DC or 5.0 V.DC±0.5 V.DC

Temperature range of measuring object 0 °C to 80 °C +32 °F to +176 °F −20 °C to 100 °C –4 °F to +212 °F

Operating temperature range 0 °C to 80 °C +32 °F to +176 °F −20 °C to 80 °C –4 °F to +176 °F

Storage temperature range −20 °C to 80 °C –4 °F to +176 °F −20 °C to 80 °C –4 °F to +176 °F

Features

Typical applications

Ordering information

Types

Rating

Tape and reel package : 1,000 pcs.
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Infrared Array Sensor Grid-EYE (AMG88)

Infrared array sensor3.3 V.DC or 5 V.DC

Selector

Thermistor

Gain

amp ADC

Control

ROM

SDA

SCL

AD_SELECT

INT

I2C I/F

Sensor chip

VDD

Capacitor

10 μF

GND

GND

9

6

2

3

5

4

Item Absolute maximum ratings Terminal

Applied voltage −0.3 V.DC to 6.5 V.DC VDD

Input voltage −0.3 V.DC to VDD +0.3 V.DC SCL, SDA, AD_SELECT

Output sink current −10 mA to 10 mA INT, SDA

Static electricity (Human body model) 1 kV All terminals

Static electricity (Machine model) 200 V All terminals

Item

Performance

High performance type
High gain

High performance type
Low gain

Temperature accuracy Typical ±2.5 °C ±4.5 °F Typical ±3.0 °C ±5.4 °F

Human detection distance ✽1 7 m or less (reference value) 22.966 ft

NETD ✽2 Typ. 0.05 °C   32.900 °F    1 Hz
Typ. 0.16 °C   32.288 °F   10 Hz

Viewing angle Typical 60 °

Optical axis gap Within Typical ±5.6 °

Current consumption
Typical 4.5 mA (normal mode)
Typical 0.2 mA (sleep mode)
Typical 0.8 mA (stand-by mode)

Setup time
Typical 50 ms (Time to enable communication after setup)
Typical 15 s (Time to stabilize output after setup)

Item Performance

Number of pixel 64 (Vertical 8 × Horizontal 8 Matrix)

External interface I2C (fast mode)

Frame rate Typical 10 frames/sec or 1 frame/sec

Operating mode ✽1
Normal
Sleep

Stand-by (10 sec or 60 sec intermittence)

Output mode Temperature output

Calculate mode No moving average or Twice moving average

Temperature output resolution 0.25 °C  32.45 °F

Number of sensor address 2 (I2C slave address)

Thermistor output temperature range −20 °C to 80 °C  –4 °F to +176 °F

Thermistor output resolution 0.0625 °C  32.1125 °F

Note: ✽1 To have more than 4 °C 7.2 °F of temperature difference from background
   Detection object size: 700 × 250 mm 27.559 × 9.843 inch (Assumable human body size)
  ✽2 It is calculated from 4 pixels of centers.

Note: ✽1  Normal Mode : normal operation mode; Sleep Mode: detection is off (output and data reading not possible); Standby Mode: 1 frame measuring 
intermittently every 10 or 60 sec.

✽ INT terminal 4 normally has same voltage as VDD. When interrupting, same as GND (0V)

Absolute maximum ratings

Characteristics

Performance

Internal circuit
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Infrared Array Sensor Grid-EYE (AMG88)

8 7 6 5 4 3 2 1

16 15 14 13 12 11 10 9

24 23 22 21 20 19 18 17

32 31 30 29 28 27 26 25

40 39 38 37 36 35 34 33

48 47 46 45 44 43 42 41

56 55 54 53 52 51 50 49

64 63 62 61 60 59 58 57

Horizontal viewing angle 60°

Ve
rt

ic
al

 v
ie

w
in

g
 a

ng
le

 6
0°

Pixel number

E
a

c
h

 p
ix

e
l’s

 h
o

ri
zo

n
ta

ll 
vi

e
w

in
g

 a
n

g
le

 (
°)

1 5 9 13 17 21

20

15

10

5

0
25 29 33 37 41 45 49 53 57 61

Pixel number
1 5 9 13 17 21

20

15

10

5

0
25 29 33 37 41 45 49 53 57 61

E
a

c
h

 p
ix

e
l’s

 v
e

rt
ic

a
l 
v
ie

w
in

g
 a

n
g

le
 (

°)

Horizontal viewing central angle (° )

V
e
rt

ic
a
l 
v
ie

w
in

g
 c

e
n
tr

a
l 
a
n
g

le
 (

° 
)

−30−40

−40

−30

−20

−10

−20 −10 0
0

10

10

20

30

40

20 30 40

(0
.7

5
)

3
.6

(0
.0

3
0

)
0

.1
4

2

3
.5

11.0±0.05
0.433±0.002

✽Four corners
4-0.8
4-0.031

10-0.7
10-0.028

P1.27±0.05×4=5.08
P0.050±0.002×4=0.200

8
.7

0
.1

3
8

0
.3

4
3P

51

Part No.
(AMG88 is omitted) Lot No.

1
.5

5
.3

8.9
0.350

7
.8

1
3

-2
.0

3
.0

0
.3

0
7

1
3
-0

.0
7
9

0
.1

1
8

14-0.5
14-0.020

10.9
0.429

P1.27×4
P0.050×4

4
.3 0
.0

5
9

0
.1

6
9

N

1 7

1 7

8

N 8

Lens

□2.6 0.1022.0
0.079

8
.0

0
.2

0
9

0
.3

1
5

11.6
0.457

(1) Pixel array
 Pixel array from 1 to 64 is shown below.

(1) Each pixel’s viewing central angle

  Sensor’s optical center (the origin of graph below) 

gap: within ±5.6 ° (Typical) (Both horizontal and 

vertical directions)

(2) Viewing field
 Sensor viewing field (typical) is shown below.

(2) Each pixel’s viewing angle (half angle)

  Central 4 pixels (Pixel No. 28, 29, 36, 37) viewing 

angle (half angle): horizontal direction 7.7 ° (Typical) 

vertical direction 8 ° (Typical)

Number Terminal Name

1 NC

2 SDA

3 SCL

4 INT

5 AD_SELECT

6 GND

7 NC

Number Terminal Name

8 NC

9 VDD

J AVDD-PC

K NC

L DVDD-PC

M VPP

N NC

Note : Leave terminal “NC (No.1,7,8,K and N)” 
unconnected.

  Make electrical potential of terminals 9 and 

M the same.

External dimensions Recommended 
PC board pad

Pixel array and viewing fi eld

Optical properties

Dimensions

General tolerance : ±0.2 ±0.08 unit : mm inch
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Infrared Array Sensor Grid-EYE (AMG88)
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■ Precaution for fundamental structure of sensor
Infrared Array Sensor is a thermopile type infrared 
sensor which detects the amount of infrared rays. Below 
conditions generally degrade the temperature accuracy.
Carefully check the performance and stability under 
actual use conditions, and perform temperature 
corrections when necessary.

• When heating elements exist near the mounting 
position of the sensor.

• When the sensor is exposed to cold or hot air.
• When the temperature of the sensor body rapidly 

changes.
• When substances (e.g., glasses, acrylics or steams), 

which hardly transmit a far infrared ray, exist 
between the sensor and the detected object.

• When substances (e.g., foreign substances or 
water), which hardly transmit a far infrared ray, 
adhere to the lense of the sensor.

■ Use environment
1) Temperature: See the specifications
2) Humidity: Between 15% and 85% R.H. (Avoid 

freezing and dew condensation)
3) Atmospheric pressure: Between 86 and 106 kPa

4) Vibrations and shocks may damage the sensor, and 
cause malfunction and performance deterioration. 
If loads and shocks are applied on the lense, 
the damaged sensor may cause malfunction and 
performance deterioration.

5) The product is not water/splash-proof. Perform 
water/dust-proofing and dew condensation/
freezing countermeasures in accordance with use 
environment. When dew condensation occurs, 
responsiveness of heat source detection may delay 
for several seconds.

6) Avoid use and storage in the corrosive gas (organic 
solvent, sulfurous acid and hydrogen sulfide gases) 
to avoid malfunction and performance deterioration.

7) Use surge absorbers as applying the external surge 
voltage may damage the internal circuit.

8) Malfunction may occur near electric noises from 
static electricity, lightning, broadcast or amateur radio 
stations and mobile phones.

9) The sensor can continuously operate within the 
range of using ambient temperature (using ambient 
humidity). However, ensure that humidity is within the 
range described in the following page as humidity 
varies according to temperature. Avoid the continuous 
operation near the operational limit. The temperature 
range does not guarantee the durability.

External circuit

(1) In case of setting I2C slave address of the sensor 1101000
 ✽ Connect terminal 5 (AD_SELECT) to GND.

This circuit is an example to drive infrared array sensor “Grid-EYE”, so that we will not take any responsibility of loss 
which is due to this circuit.

(2) In case of setting I2C slave address of the sensor 1101001
 ✽ Connect terminal 5 (AD_SELECT) to VDD.

Tape dimensions Dimensions of tape reel

Packing format (Tape and reel)

unit : mm inch

Notes
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Infrared Array Sensor Grid-EYE (AMG88)

Tolerance range

85

15

Humidity (%RH)

(Avoid freezing

 at 0 °C 32 °F

 or below)

(Avoid dew

 condensation at 

 0 °C 32 °F or below)

Temperature (°C, °F)

0
+32

80
+176

−20
−4

Temperature (°C, °F)

Humidity (%RH)

Tolerance range

0
+32

80
+176

−20
−4

(Avoid dew

condensation)

(Avoid freezing

 at 0 °C 32 °F

 or below)

85

15

Low gain typeHigh gain type

T1

T2

T3

t1 t2

■ Other precautions
These specifications are for individual components. 
Before use, carefully check the performance and quality 
under actual use conditions to enhance stability.

1) Once the individual sensor is dropped, do not 
use. Drop may cause functional disorders.

2) Writing to the unspecified register/with the 
unspecified bit may cause malfunction and 
performance deterioration. (please consult us)

3) Misconnection and use beyond the specified 
temperature range may damage the product.

4) Once below shocks are applied, do not 
use the product as applying highfrequency 
oscillation to the sensor body may damage the 
product. 
• Contact with metal objects
• Contact with other sensors

5) Fol low the instruct ions below as stat ic 
electricity may damage the product.
• For storage and transportation, avoid plastic 

containers which are easily electrified.
• When storing and transporting the sensor, 

choose the envi ronment  where stat ic 
electricity is hardly generated (e.g., humidity 
be tween  45  and 60  %)  and pro tec t 
the product by using electroconductive 
packaging materials.

• O n c e  u n p a c k e d ,  p e r f o r m  a n t i s t a t i c 
countermeasures.
(1) Operators handling sensors must wear 

ant is ta t ic  c lo ths  and human body 
grounding devices.

(2) Cover the surface of workbench by 
electro-conductive plates and ground 
measuring instruments and jigs.

(3) Use the soldering iron which has a small 
leakage current or ground the soldering 
tip.

(4) Ground the assembling equipment.
• Use a stabilized power supply. A power 

superimposed noise may cause malfunction.

■ Range of using ambient temperature (using 
ambient humidity)
The sensor can continuously operate within the range 
of using ambient temperature (using ambient humidity). 
However, ensure that humidity is within the range below 
as humidity varies according to temperature. Avoid the 
continuous operation near the operational limit. Before 
use, check the stability under the usage environment 
as high humidity or high temperatures generally 
accelerates deterioration of the electronic component.

• The temperature range does not guarantee the 
durability

■ Mounting
Use the land of the printed-circuit boardon which 
the sensor is securely fixed. The recommended 
printed-circuit board is FR4 (thickness 1.6 mm 0.063 
inch). When mounting on the deprecated circuit 
board, carefully check the performance and quality 
under actual use conditions before use. 

• A large noise on the power supply may cause 
malfunction. Place the recommended capacitor near 
the sensor (within 20 mm 0.787 inch of the wiring 
pattern length) between sensor input terminals 
(VDD-GND) to secure power superimposed noise 
resistance. Test with the actual machine and re-
select the capacitor with optimal capacitance.

• Prevent the metal part of other electronic 
components from contacting with the sensor 
body as the upper face (where part numbers are 
imprinted) of the sensor is GND.

■ Soldering
When soldering, avoid the external thermal influence. 
Heat deformation may damage the sensor or deteriorate 
its performance. Use the non-corrosive rosin flux.

1) Manual soldering
• Raise the temperature of the soldering tip 

between 350 and 400 °C 662 and 752 °F 
(30 and 60 W) and solder within 3 seconds.

• The sensor output may vary if the load is 
applied on the terminal during soldering.

• Keep the soldering tip clean.
2) Reflow soldering
 Below are recommended temperature profiles/

conditions of reflow.
• When printing cream solder, the screen 

printing method is recommended.
• For the foot pattern, see the recommended 

diagram of the printed-circuit board.
• Carefully align the terminal with the pattern 

as self-alignment may not be reliable.
• The temperature of the profile is the value 

measured near the terminal on the printed-
circuit board.

• After reflowing, when performing reflow 
soldering on the back surface of the circuit 
board, use an adhesive to fix the board.

T1 = 150 to 180 °C
  302 °F to 356 °F
T2 = 230 °C 446 °F
T3 = Below 250 °C 482 °F
t1 = 60 to 120 sec.
t2 = Less than 30sec.

3) After soldering, do not apply stress on the 
soldered part when cutting or bending the 
circuit board.

4) Rework soldering
• Complete rework at a time.
• Use a flattened soldering tip when performing 

rework on the solder bridge. Do not add the flux.
• Keep the soldering tip below the temperature 

described in the specifications.
5) Prevent human hands or metal pieces from 

contacting with the sensor terminal. Such 
contact may cause anomalous outlets as the 
terminal is exposed to the atmosphere.

6) After soldering, prevent chemical agents from 
adhering to the sensor when applying coating to 
avoid insulation deterioration of the circuit board.

Apr. 201702

6751335
長方形



Design and specifications are each subject to change without notice.  Ask factory for the current technical specifications before purchase and/or use.

Should a safety concern arise regarding this product, please be sure to contact us immediately.

Infrared Array Sensor Grid-EYE (AMG88)

■ Wire connection
1) Correctly wire as in the connection diagram. 

Reverse connection may damage the product 
and degrade the performance.

2) Do not use idle terminals. Such use may damage 
the sensor.

3) For cable wiring, use shield wires with possibly short 
wiring lengths to prevent the influence of the noise.

■ Cleaning
Avoid ultrasonic cleaning as this may cause 
disconnection of the wire. 

■ Storage and transportation
1) Excessive vibrations and shocks during transport 

may damage the product. Carefully handle the 
exterior box and the reel.

2) Extremely bad storage conditions may deteriorate 
solderability or characteristics, and defect the 
appearance. Recommended conditions of the 
storage place are below.

• Temperature: 0 to 45 °C 32 to 113 °F
• Humidity: Below 70 % R.H.
• Atmosphere: Low-dust and free from noxious 

chemicals such as sulfurous acid gas
3) The package is moisture-proof due to i ts 

sensitivity to humidity. When storing the sensor, 
follow the instructions below.

• Promptly use after opening. (within a week, 
below 30 °C 86 °F/60 % R.H.)

• Once unpacked, preserving in a moisture- 
proof  manner,  such as keeping in  a 
moisture-proof bag with si l ica gels, is 
recommended for long-term storage. (use 
within 3 months)

 ✽ During soldering, when adding thermal stress 
in a moisture absorbing state, moisture 
evaporates, swells and generates stress to 
the internal package. To avoid swellings and 
cracks in the surface of the package, follow 
the soldering conditions. 

■ Special notes
We exert maximum efforts for quality control of the 
product, however :

1) To  preven t  occur rence o f  unexpected 
circumstances, please inform us of the 
specifications of your product, customers, use 
conditions and details of the attachment position.

2) Have sufficient margin values of driving/
performance guarantee described in the 
specifications and apply safety measures with 
double circuits, if serious effects on human 
lives or property are predicted due to a quality 
failure of the product. Those countermeasures 
are also for the product liability.

3) A warranty period is one year after the delivery 
to your company. Quality assurance is limited 
to the items and the scopes described in the 
specifications.

 If a defect is found after the delivery, we will 
promptly provide a replacement or change/
repair the defect part at the place of delivery 
in good faith. Exceptions are below.
• Damages by a failure or a defect which 

arose after the delivery.
• Af ter  the de l ivery,  when s tor ing and 

t ranspor t ing,  i f  condi t ions other than 
conditions in the specifications are applied to 
the product.

• Damages by unforeseen phenomenon which 
cannot be predicted with the technologies 
available at the time of delivery.

• Damages by natural and anthropogenic 
disasters, such as earthquake, flood, fire 
and war, which are beyond our reasonable 
control.
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Pressure Sensor/PS-A (ADP5)

Terminal profile

Note : Some part numbers may not be available 
 depending on the combination.
 Please refer to the Table of PRODUCT TYPES 
 on the next page.

Package/Pressure inlet hole
S Package
length : 3 mm 0.118 inch, diameter : 3 mm 0.118 inch 
M Package
length : 5 mm 0.197 inch, diameter : 3 mm 0.118 inch
L Package (Only low pressure type)
length : 13.5 mm 0.531 inch, diameter : 5.45 mm 0.215 inch
P Package (Only low pressure type)
length : 15.6 mm 0.615 inch, diameter : 5.45 mm 0.215 inch

:

:

:

:

0

1

2

3

Base type
With glass base (Standard type)
Low pressure type
Without glass base 
(Economy type)

:

:

Nil

1

:1 DIP terminal1

SMD terminal:2

:
:
:
:
:
:
:
:
:
:

Rated pressure
±100 kPa
−100 kPa

25 kPa
50 kPa

100 kPa
200 kPa
500 kPa

1,000 kPa
40 kPa
6 kPa

0
1
2
3
4
5
6
7
A
B6

ADP5

(Low pressure type)

Pressure Sensor

PS-A

Standard packing : Carton : 100 pcs.; Case : 1,000 pcs.

● Built-in amplifi er and temperature compensation circuit, no need for circuit design and characteristic adjustment
● High accuracy and reliability : overall accuracy ±1.25% FS (Standard), ±2.5% FS (Low-pressure type)
● Compact size, space-saving : compatible size for PS type (Standard/Economy, S and M packages)
● RoHS compliant

Pressure sensor
Built-in amplifi er and compensating circuit

Package
(Pressure inlet

hole length)

Part No.

Standard type Standard/Economy type Low pressure type

S Package
(3 mm 0.118 inch)

M Package
(5 mm 0.118 inch)

M Package
(5 mm 0.197 inch)

L Package
(13.5 mm 0.531 inch)

P Package
(15.6 mm 0.614 inch)

Pressure

Terminal
DIP 
terminal

SMD 
terminal

DIP 
terminal

SMD 
terminal

DIP 
terminal

DIP 
terminal

DIP 
terminal

Standard 

type

(with glass 

 base)

±100 kPa ADP5100 ADP5200 ADP5101 ADP5201 – – –

−100 kPa ADP5110 ADP5210 ADP5111 ADP5211 – – –

25 kPa ADP5120 – ADP5121 – – – –

50 kPa ADP5130 – ADP5131 – – – –

100 kPa ADP5140 ADP5240 ADP5141 ADP5241 – – –

200 kPa ADP5150 ADP5250 ADP5151 ADP5251 – – –

500 kPa ADP5160 ADP5260 ADP5161 ADP5261 – – –

1, 000 kPa ADP5170 ADP5270 ADP5171 ADP5271 – – –

Economy type

(without glass base)
40 kPa – – ADP51A11 – – – –

Low pressure type 6 kPa – – – – ADP51B61 ADP51B62 ADP51B63

● Industrial use : pressure switches and pneumatic components, compressed air pressure measuring devices
● Medical use : blood pressure meters, oxygen generator and airbeds
● Others : pressure sensing devices for air pressure mediums

Low-pressure type
● Water level detection for domestic appliances: washing machines and dishwashers
● Air pressure control : cleanrooms and smoking rooms
● Medical applications : breathing pressure measuring devices

Features

Ordering Information

Product Types

Typical Applications
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Pressure Sensor/PS-A (ADP5)

Rating

Item Standard type (with glass base) Remarks

Type of pressure Gauge pressure

Pressure medium Air ✽1

Rated pressure (kPa) ±100 −100 25 50 100 200 500 1,000

Max. applied pressure Twice of the rated pressure
1.5 times
the rated
pressure

Ambient temperature −10 °C to +60 °C 14 °F to +140 °F (no freezing or condensation)

Storage temperature −20 °C to +85 °C −4 °F to +185 °F  (no freezing or condensation)

Drive voltage 5±0.25 V.DC

Temperature compensation range 0 °C to 50 °C 32 °F to 122 °F

Offset voltage 2.5±0.05 0.5±0.05 V ✽2, 3, 5

Rated output voltage
4.5±0.05
(+when 

+100kPa)
4.5±0.05 V ✽2, 3, 5

Overall accuracy ±1.25 %FS ✽3, 4, 5

Current consumption Max. 10 mA ✽2, 3

Output impedance 15 Ω (Typical) ✽2

Source current Max. 0.2 mA ✽2, 3

Sink current Max. 2 mA ✽2, 3

Item Economy type (without glass base) Remarks

Type of pressure Gauge pressure

Pressure medium Air ✽1

Rated pressure (kPa) 40

Max. applied pressure Twice of the rated pressure

Ambient temperature  −5 °C to +50 °C 23 °F to +122 °F (no freezing or condensation)

Storage temperature −20 °C to +70 °C −4 °F to +158 °F (no freezing or condensation)

Drive voltage 3±0.15 V.DC

Temperature compensation range 5 °C to 45 °C 41 °F to 113 °F

Offset voltage 0.3±0.09 V ✽2, 3, 5

Span voltage 2.4±0.03 V ✽2, 3, 5

Offset voltage temperature
characteristics

±4.0 %FS ✽3, 4, 5

Sensitivity temperature
characteristics

1.3 %FS ✽3, 4, 5

Current consumption Max. 3 mA ✽2

Output impedance 20 Ω (Typical) ✽2, 3

Source current Max. 0.15 mA ✽2, 3

Sink current Max. 1.5 mA ✽2, 3

Notes : ✽1 Please consult us for pressure media other than air.
  ✽2 Indicates output when temperature is 25 °C 77 °F.
  ✽3 Indicates output when drive voltage is 5 V. Although output fl uctuates due to fl uctuations in the drive voltage, this is not included.
  ✽4 Overall accuracy indicates the accuracy of the offset voltage and rated output voltage at a temperature compensation range of 0 to 50 °C 32 to 122 °F.
  ✽5 Accuracy is the value at the time of our shipping. Please set Zero-point calibration function on your products in order to safely use if the offset voltage is shifted.

Notes : ✽1 Please consult us for pressure media other than air.
  ✽2 Indicates output when temperature is 25 °C 77 °F.
  ✽3 Indicates output when drive voltage is 3 V. Although output fl uctuates due to fl uctuations in the drive voltage, this is not included.
  ✽4 Indicates from output value at 25 °C 77 °F and the change of output at 5 and 45 °C 41 to 113 °F.
  ✽5 Accuracy is the value at the time of our shipping. Please set Zero-point calibration function on your products in order to safely use if the offset voltage is shifted.

● Standard type

● Economy type
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Notes : ✽1 Please consult us for pressure media other than air.
  ✽2 Indicates output when drive voltage is 5 V. Although output fl uctuates due to fl uctuations in the drive voltage, this is not included.
  ✽3 Overall accuracy indicates the accuracy of the offset voltage and span voltage at temperatures between 0 to 70 °C 32 to 158 °F (FS=4V)
  ✽4 The initial offset voltage error is not included in the overall accuracy.

● Low pressure type

Item Economy type (without glass base) Remarks

Type of pressure Gauge pressure

Pressure medium Air ✽1

Rated pressure (kPa) 6

Max. applied pressure Twice of the rated pressure

Ambient temperature 0 °C to +70 °C 32 °F to +158 °F (no freezing or condensation)

Storage temperature −30 °C to +100 °C −22 °F to +212 °F (no freezing or condensation)

Drive voltage 5±0.25 V.DC

Temperature compensation range 0 °C to 70 °C 32 °F to 158 °F

Offset voltage 0.5 V (Typical) ✽2

Span voltage 4.0 V (Typical) ✽2

Overall accuracy ±2.5 %FS ✽2, 3, 4

Current consumption Max. 10 mA

Output impedance 50 Ω (Typical)

Source current Max. 0.2 mA

Sink current Max. 2.0 mA

● Standard type

 1.-(1) Output voltage
  ADP5170
  Drive voltage : 5 V.DC
  Temperature : 25 °C 77 °F
  Applied pressure : 0 to +1,000 kPa

 2.-(1) Output voltage
  ADP5100
  Drive voltage : 5 V.DC
  Temperature : 25 °C 77 °F
  Applied pressure : −100 to +100 kPa

 1.-(2) Overall accuracy (Offset voltage)
  ADP5170
  Drive voltage : 5 V.DC
  Temperature : 0 to 50 °C 32 to 122 °F
  Applied pressure : 0 kPa

 2.-(2) Overall accuracy (Offset voltage)
  ADP5100
  Drive voltage : 5 V.DC
  Temperature : 0 to 50 °C 32 to 122 °F
  Applied pressure : 0 kPa

 1.-(3) Overall accuracy (Rated output voltage)
  ADP5170
  Drive voltage : 5 V.DC
  Temperature : 0 to 50 °C 32 to 122 °F
  Applied pressure : +1,000 kPa

 2.-(3) Overall accuracy (Rated output voltage)
  ADP5100
  Drive voltage : 5 V.DC
  Temperature : 0 to 50 °C 32 to 122 °F
  Applied pressure : +100 kPa

Reference Data
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● Low pressure type

 1 Output voltage
  ADP51B61
  Drive voltage : 5 V.DC
  Temperature : 25 °C 77 °F
  Applied pressure : 0 to 6 kPa

 3 Ambient temperature characteristics
  Ambient temperature : 25 °C 77 °F → 0 °C 32 °F→ 10 °C 50 °F → 60 °C 140 °F → 70 °C 158 °F

 2 THB (high temperature high humidity bias test)
  ADP51B61
  Within 85 °C 185 °F and 85% RH
  5 V applied between No.2 (Vdd) and No.3 (GND)
  Applied pressure : 0 kPa

 5 Vibration test
  ADP51B61
  Vibration applied : 10 to 55 Hz, amplitude : 1.5mm, x, y and z directions, 2 hrs each
  Applied pressure : 0 kPa

 4 Shock test
  ADP51B61
  Shock applied : 981 m/s2, 3 times in x, y and z directions
  Applied pressure : 0 kPa
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1 cycle (24h)
65 °C

149 °F
65 °C 149 °F 25 °C

77 °F 
−10 °C

14 °F25 °C
77 °F

0% RH
95% RH

2.5h 2.5h 2.5h 2.5h 3.5h1.5h3h 3h 3h

Temp.

Time

□□□ 

 

1.00

0.80

0.60

0.40

0.20

0.00
intial 10 cyc

O
ff
s
e

t 
v
o

lt
a

g
e

 (
V

)

4.50

4.30

4.10

3.90

3.70

3.50

 

intial 10 cyc

S
p

a
n

 v
o

lt
a

g
e

 (
V

)

 6 Temperature/humidity cycle test
  ADP51B61
  Exposed to 10 cycles in the temperature
  and humidity conditions given below.
  Applied pressure : 0kPa

Evaluation Test

Classifi cation Tested item Tested condition Result

Environmental
characteristics

Storage at high temperature Temperature : Left in a 85 °C 185 °F constant temperature bath; Time : 100 hrs. Passed

Storage at low temperature Temperature : Left in a –20 °C –4 °F constant temperature bath; Time : 100 hrs. Passed

Humidity resistance Temperature/humidity : Left at 40 °C 104 °F, 90 % RH; Time : 100 hrs. Passed

Temperature cycle Temperature : –20 °C to 85 °C –4 °F to 185 °F; 1 cycle : 30 min.; Times of cycle : 100 Passed

Endurance
characteristics

High temperature/
high humidity operation

Temperature/humidity : 40 °C 104 °F, 90% RH; 
Operation times : 106, rated voltage applied

Passed

Mechanical
characteristics

Vibration resistance
Double amplitude : 1.5 mm 0.059 inch; Vibration : 10 to 55 Hz;
Applied vibration direction : X, Y, Z 3 directions; Times : 2 hrs each

Passed

Dropping resistance Dropping height : 75 cm 29.528 inch; Times : 2 times Passed

Terminal strength
Pulling strength :  9.8 N {1 kgf}, 10 sec.; 
Bending strength : 4.9 N {0.5 kgf}, left and right 90 ° 1 time

Passed

Soldering
Characteristics

Solderbility Temperature : 230 °C 446 °F; Time : 5 sec. Passed

Heat resistance (DIP) Temperature : 260 °C 500 °F; Time : 10 sec. Passed

Items Criteria

Offset voltage
Rated Output Voltage

Variation amount
within ±2.5%FS of value
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● Standard type S Package (Terminal direction : DIP terminal Pressure inlet hole length : 3 mm 0.118 inch) 
 ADP51□0

● Standard type S Package (Terminal direction : SMD terminal Pressure inlet hole length : 3 mm 0.118 inch) 
 ADP52□0

Recommended PC board pattern

Recommended PC board pattern

Terminal connection 
diagram

Terminal connection 
diagram

Terminal No. Name
1 Vcc (Power supply [+])
2 NU (Not usable)
3 Vout (Output)
4 NU (Not usable)
5 NU (Not usable)
6 GND (Ground)

Terminal No. Name
1 Vcc (Power supply [+])
2 NU (Not usable)
3 Vout (Output)
4 NU (Not usable)
5 NU (Not usable)
6 GND (Ground)

Dimensions

The CAD data of the products with a  mark can be downloaded from: http://industrial.panasonic.com/

unit : mm inch
General tolerance : ±0.3 ±0.012

unit : mm inch
General tolerance : ±0.3 ±0.012
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● Standard/Economy type M Package (Terminal direction : DIP terminal Pressure inlet hole length : 5 mm 0.197 inch)
 ADP51□1/ADP51A11

● Standard type M Package (Terminal direction : SMD terminal Pressure inlet hole length : 5 mm 0.197 inch)
 ADP52□1

Recommended PC board pattern

Recommended PC board pattern

Terminal connection 
diagram

Terminal connection 
diagram

Terminal No. Name
1 Vcc (Power supply [+])
2 NU (Not usable)
3 Vout (Output)
4 NU (Not usable)
5 NU (Not usable)
6 GND (Ground)

Terminal No. Name
1 Vcc (Power supply [+])
2 NU (Not usable)
3 Vout (Output)
4 NU (Not usable)
5 NU (Not usable)
6 GND (Ground)

Dimensions

The CAD data of the products with a  mark can be downloaded from: http://industrial.panasonic.com/

unit : mm inch
General tolerance : ±0.3 ±0.012

unit : mm inch
General tolerance : ±0.3 ±0.012
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● Low pressure type M Package (Terminal direction : DIP terminal, Pressure inlet hole length : 5 mm 0.197 inch) ADP51B61

● Low pressure type P Package (Terminal direction : DIP terminal, Pressure inlet hole length : 15.6 mm 0.614 inch) ADP51B63

● Low pressure type L Package (Terminal direction : DIP terminal, Pressure inlet hole length : 13.5 mm 0.531 inch) ADP51B62

Recommended PC board pattern
(BOTTOM VIEW)

Recommended PC board pattern
(BOTTOM VIEW)

Recommended PC board pattern
(BOTTOM VIEW)

Terminal connection 
diagram

Terminal connection 
diagram

Terminal connection 
diagram

Terminal No. Name
5 NU (Not usable)
6 NU (Not usable)
7 NU (Not usable)
8 NU (Not usable)

Terminal No. Name
1 NU (Not usable)
2 Vcc (Power supply [+])
3 GND (Ground)
4 Vout (Output)

Dimensions

The CAD data of the products with a  mark can be downloaded from: http://industrial.panasonic.com/

Terminal No. Name
5 NU (Not usable)
6 NU (Not usable)
7 NU (Not usable)
8 NU (Not usable)

Terminal No. Name
1 NU (Not usable)
2 Vcc (Power supply [+])
3 GND (Ground)
4 Vout (Output)

Terminal No. Name
5 NU (Not usable)
6 NU (Not usable)
7 NU (Not usable)
8 NU (Not usable)

Terminal No. Name
1 NU (Not usable)
2 Vcc (Power supply [+])
3 GND (Ground)
4 Vout (Output)

unit : mm inch
General tolerance : ±0.3 ±0.012

unit : mm inch
General tolerance : ±0.3 ±0.012

unit : mm inch
General tolerance : ±0.3 ±0.012
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Pressure Sensor/PS-A (ADP5)
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NOTES

■ Mounting
Use the land of the printed-circuit board on which the sensor is 
securely fixed.

■ Soldering
Avoid the external thermal influence as the product has a limited 
thermal capacity due to its compact structure. Heat deformation 
may damage the sensor or deteriorate its performance. Use the 
non-corrosive rosin flux. Prevent the flux from entering into the 
inside of the product as the sensor is exposed to the atmosphere.

1) Manual soldering
• Raise the temperature of the soldering tip between 260 and 

300 °C 500 and 572 °F (30 W) and solder within 5 seconds.
• The sensor output may vary if the load is applied on the 

terminal during soldering.
• Keep the soldering tip clean.

2) DIP soldering (DIP Terminal)
• Keep the temperature of the DIP solder tank below 260 °C 

572 °F and solder within 5 seconds.
• To avoid heat deformation, do not perform DIP soldering 

when mounting on the circuit board which has a small 
thermal capacity.

3) Reflow soldering (SMD Terminal)
• The recommended reflow temperature profile conditions are 

given below.

• We recommend the screen solder printing method as the 
method of cream.

• Please refer to the recommended PC board specification 
diagram for the PC board foot pattern.

• Self alignment may not always work as expected, therefore, 
please carefully the position of the terminals and pattern. 

• The temperature of the profile is assumed to be a value 
measured with the printed wiring board of the terminal 
neighborhood.

• Please evaluate solderbility under the actual mounting 
conditions since welding and deformation of the pressure 
inlet port may occur due to heat stress depending on 
equipments or conditions.

4) Rework soldering
• Complete rework at a time.
• Use a flattened soldering tip when performing rework on the 

solder bridge. Do not add the flux.
• Keep the soldering tip below the temperature described in 

the specifications.

5) Avoid drop and rough handling as excessive force may deform 
the terminal and damage soldering characteristics.

6) Keep the circuit board warpage within 0.05 mm of the full width 
of the sensor.

7) After soldering, do not apply stress on the soldered part when 
cutting or bending the circuit board.

8) Prevent human hands or metal pieces from contacting with the 
sensor terminal. Such contact may cause anomalous outlets as 
the terminal is exposed to the atmosphere.

9) After soldering, prevent chemical agents from adhering to the 
sensor when applying coating to avoid insulation deterioration of 
the circuit board.

10) Please consult us concerning leadfree soldering.

■ Wire connection
1) Correctly wire as in the connection diagram. Reverse connection 

may damage the product and degrade the performance.

2) Do not use idle terminals to prevent damages to the sensor.

■ Cleaning
• Prevent cleaning liquid from entering the inside of the product 

as the sensor is exposed to the atmosphere.
• Do not perform ultrasonic cleaning in order to prevent damages 

to the product.

■ Environment
1) Avoid use and storage in the corrosive gas (organic solvent, 

sulfurous acid and hydrogen sulfide gases) which negatively 
affects the product.

2) Install the capacitor on the power supply terminal of the sensor 
and stabilize supply voltage to maintain a superimposed noise 
resistance. Recommended installation is to arrange 0.1 μF and 
1,000 pF in parallel. Before use, check the noise resistance and 
select/add the optimal capacitor.

3) Use surge absorbers as applying the external surge voltage may 
damage the internal circuit.

4) Malfunction may occur near electric noises from static electricity, 
lightning, broadcast or amateur radio stations and mobile phones.

5) Avoid use in a place where these products come in contact with 
water as the sensor does not have a splash-proof construction.

6) Avoid use in an environment where these products cause dew 
condensation. When water attached to the sensor chip freezes, 
the sensor output may be fluctuated or damaged.

7) Due to the structure of the pressure sensor chip, the output 
varies under light. Do not expose the sensor chip to light when 
applying a voltage by using a transparent tube.

8) Do not apply high-frequency oscillation, such as ultrasonic 
waves, to the product.

■ Quality check under actual use conditions
These specifications are for individual components. Before use, 
carefully check the performance and quality under actual use 
conditions to enhance stability.

■ Other precautions
1) The wrong mounting method and the pressure range may invite 

the risk of accidents.

2) Only applicable pressure medium is dry air. Avoid use in the 
corrosive gas (organic solvent, sulfurous acid and hydrogen 
sulfide gases) or other mediums containing moisture or foreign 
substances. Such mediums may damage or break the product.

3) The pressure sensor chip is located inside the pressure 
introduction port. Do not insert foreign substances, such as 
wires, into the port as those substances may damage the chip 
and close the port. Do not block the atmosphere introduction 
port.

4) Use electric power within the rated power range. Use beyond 
the range may damage the product.

5) Follow below instructions as static electricity may damage the 
product:
(1) For Storage, short the circuit between terminals by using 

conductive substances or wrap the whole chip with 
aluminum foil. For storage and transportation, avoid plastic 
containers which are easily electrified.

(2) Before use, connect electrified materials on desk and 
operators to the ground in order to safely discharge static 
electricity.

6) Carefully select and fix tubes, introduction pipes and products 
based on the working voltage. Please contact us for any inquires.

7) After mounding the pressure sensor, prevent the potting agent 
from entering the pressure and the atmosphere introduction ports 
when coating the circuit board. Use the elastic resin as the heated 
resin may expand, contract and apply pressure to the sensor. After 
coating, carefully check if the sensor can be used.
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Pressure Sensor/PS-A (ADP5)

Safety precautions

Accidents occur at certain probability for Electronic components and equipment in spite that we keep working on a 
improvement in quality and reliability. In order that accidents result in injury or death, fire accidents and social damages do not 
occur, please pay enough attention to safety design such as redundancy design, fire spread preventing design and malfunction 
preventing design etc.

Our quality standards fall into the following three categories depending on the applications of the products:
Reference Standards, Special Standards, and Specified Standards that meet the quality assurance program designated by the 
customer. These quality standards have been established so that our products will be used for the applications listed below.

Reference Standards: Computers, office automation equipment, communications equipment, audio-video products, home 
electrical appliances, machine tools, personal devices, industrial robots

Special Standards: Transportation equipment (automobiles, trains, ships, etc.), traffic signal equipment, crime and disaster 
prevention devices, electric power equipment, various safety devices, and medical equipment not directly targeted for life 
support

Specified Standards: Aircraft equipment, aeronautical and space equipment, seabed relay equipment, nuclear power control 
systems, and medical equipment, devices and systems for life support

Before considering the use of our products under the following conditions, you must contact one of our customer service 
representatives without fail and exchange written specifications.

(1) When our products are to be used in any of the applications listed for the Special Standards or Specified Standards
(2) When, even for any of the applications listed for the Reference Standards, our products may possibly be used beyond 

the range of the specifications, environment or conditions listed in the document or when you are considering the use of 
our products in any conditions or an environment that is not listed in the document
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Pressure Sensor/PS(ADP4), PF(ADP1)

Product name Terminal profile and direction

Note : Some part numbers may not be available  
 depending  on the combination.
 Please refer to the Table of Product Types.

PF pressure sensor
PS pressure sensor

:
:

1
4

Type
Standard type
(With glass base)
Economy type 
(Without glass base)

:

:

1

2

Bridge resistance
PF 5 kΩ
PS 5 kΩ
3.3 kΩ

:
:
:

Nil
0
3

DIP terminal 
(Direction opposite to the
pressure inlet direction)

:1

DIP terminal 
(Pressure inlet direction)

:2

:
:
:
:
:
:
:
:
:
:

Rated pressure
4.9 kPa

34.3 kPa
49.0 kPa
98.1 kPa

196.1 kPa
343.2 kPa
490.3 kPa
833.6 kPa
980.7 kPa

40.0 kPa

0
2
3
4
5
6
7
8
9
A

ADP

Pressure Sensor

PS/PF

● Compact size (PS type)
● High accuracy and liner characteristic
● Broad line-up
● RoHS compliant

High precision pressure sensor (without amp.)

Standard packing : Carton : 100 pcs.; Case : 1,000 pcs.

Brige resistance
Part No.

PS pressure sensor PF pressure sensor

5 kΩ 3.3 kΩ 5 kΩ 3.3 kΩ

Terminal

DIP terminal:
Direction opposite 
to  the pressure 
inlet direction

DIP terminal:
Pressure inlet
direction

SMD terminal DIP terminal:
Direction opposite 
to  the pressure 
inlet direction

DIP terminal:
Pressure inlet
direction

DIP terminal:
Direction opposite 
to  the pressure 
inlet direction

DIP terminal:
Pressure inlet
direction

DIP terminal:
Direction opposite 
to  the pressure 
inlet direction

DIP terminal:
Pressure inlet
directionPressure

Standard type

(with glass 

 base)

  4.9kPa ADP41010 ADP42010 – – – ADP1101 ADP1201 – –

 34.3kPa ADP41210 ADP42210 – – – ADP1121 ADP1221 – –

 49.0kPa ADP41310 ADP42310 – – – ADP1131 ADP1231 – –

 98.1kPa ADP41410 ADP42410 ADP4932 ADP41413 ADP42413 ADP1141 ADP1241 – –

196.1kPa ADP41510 ADP42510 – – – ADP1151 ADP1251 – –

343.2kPa ADP41610 ADP42610 – – – ADP1161 ADP1261 – –

490.3kPa ADP41710 ADP42710 – – – ADP1171 ADP1271 – –

833.6kPa ADP41810 ADP42810 – – – ADP1181 ADP1281 – –

980.7kPa ADP41910 ADP42910 ADP4933 ADP41913 ADP42913 ADP1191 ADP1291 – –

Economy type

(without glass

 base)

 40.0kPa – – – ADP41A23 ADP42A23 – – ADP11A23 ADP12A23

● Industrial use: pressure switches and pneumatic components, compressed air pressure measuring devices and airbeds
● Medical use: blood pressure meters, oxygen generator and airbeds
● Others: pressure sensing devices for air pressure mediums

Features

Types

Typical Applications

Ordering Information

PS Pressure Sensor PF Pressure Sensor
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Pressure Sensor/PS(ADP4), PF(ADP1)
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Rating

Reference Data

Type Standard type (With glass base)
Economy type

(Without glass base)
Type of pressure Gauge pressure
Pressure medium Air ✽2

Rated pressure (Unit: kPa) 4.9 34.3 to 343.2 490.3 833.6 980.7 98.1 ✽3 980.7 ✽3 40.0

Max. applied pressure Twice of the rated pressure
1.5 times of the 
  rated pressure

Twice of the 
rated pressure

1.5 times of the 
  rated pressure

Twice of the 
rated pressure

Bridge resistance 5,000 Ω ±1,000 Ω 3,300 Ω ±700 Ω 3,300 Ω ±600 Ω

Ambient temperature −20 °C to +100 °C  −4 °F to +212 °F (no freezing or condensation)
−5 °C to +50 °C
23 °F  to +122 °F 

Storage temperature −40 °C to +120 °C −40 °F to +248 °F (no freezing or condensation)
−20 °C to +70 °C
−4 °F  to +158 °F 

Standard temperature 25 °C 77 °F 30 °C 86 °F 25 °C 77 °F

Temperature compensation range 0 °C to 50 °C 32 °F to +122 °F 
0 °C to 60 °C

32 °F to +140 °F 
5 °C to 45 °C

41 °F to +113 °F 
Drive current (constant current) 1.5 mA.DC 1.0 mA.DC 1.5 mA.DC
Output span voltage 40±20 mV 100±40 mV 65±25 mV 43.5±22.5 mV
Offset voltage ±20 mV ±15 mV
Linearity ±0.7 %FS ±0.3 %FS ±0.5 %FS ±0.6 %FS ±1.0 %FS ±0.3 %FS
Pressure hysteresis ±0.6 %FS ±0.2 %FS ±0.4 %FS ±1.0 %FS ±0.7 %FS
Offset voltage-temperature 
characteristics ✽4 ±15 %FS ±5.0 %FS ±3.5 %FS ±10 %FS

Sensitivity-temperature
characteristics ✽4 ±10 %FS ±2.5 %FS ±1.3 %FS

Notes : ✽1 Unless otherwise specifi ed, measurements were taken with a drive current of ±0.01 mA.DC and humidity ranging from 25% to 85%.
  ✽2 Please consult us if a pressure medium other than air is to be used.
  ✽3 For PS pressure sensor only
  ✽4 This is the regulation which applies within the compensation temperature range.
  ✽5 Please consult us if the intended use involves a negative pressure.

● Characteristics data

● Pressure cycle range (0 to rated pressure)

Even after testing for 1 million 
times, the variations in the offset 
voltage and output span voltage 
are minimal.

 1.-(1) Output characteristics

  ADP41913
  Drive current : 1.0 mA.DC ; temperature : 30 °C 86 °F

 Tested sample : ADP41913, temperature : 100 °C 212 °F, No. of cycle: 1×106

 Offset voltage range  Output span voltage range

 1.-(2) Offset voltage - temperature
  characteristics
  ADP41913
  Drive current : 1.0 mA.DC; rating ±3.5 %FS

 1.-(3) Sensitivity  -temperature
  characteristics
  ADP41913
  Drive current : 1.0 mA.DC; rating ±2.5 %FS

[PS pressure sensor]
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● Characteristics data

 1.-(1) Output characteristics

  ADP1141
  Drive current : 1.5 mA.DC; temperature : 30 °C 86 °F

 1.-(2) Offset voltage - temperature
   characteristics
  ADP1141
  Drive current : 1.5 mA.DC; rating ±5 %FS

 1.-(2) Sensitivity - temperature
   characteristics
  ADP1141
  Drive current : 1.5 mA.DC; rating ±2.5 %FS

[PF pressure sensor]

Evaluation Test

Classifi cation Tested item Tested condition Result

Environmental
characteristics

Storage at high 
temperature

Temperature : Left in a 120 °C 248 °F constant temperature bath
Time : 1,000 hrs.

Passed

Storage at low 
temperature

Temperature : Left in a −40 °C –40 °F constant temperature bath
Time : 1,000 hrs.

Passed

Humidity
Temperature/humidity : Left at 40 °C 104 °F, 90 % RH
Time : 1,000 hrs.

Passed

Temperature cycle
Temperature : –40 °C to 120 °C –40 °F to 248 °F
1 cycle : 30 Min.
Times of cycle : 100

Passed

Endurance
characteristics

High temperature/
high humidity operation

Temperature/humidity : 40°C 104 °F, 90% RH
Operation times : 106, rated voltage applied.

Passed

Mechanical
characteristics

Vibration resistance

Double amplitude : 1.5 mm 0.059 inch
Vibration : 10 to 55 Hz
Applied vibration direction : X, Y, Z 3 directions
Times : 2 hrs each

Passed

Dropping resistance
Dropping height : 75 cm 29.528 inch
Times : 2 times

Passed

Terminal strength
Pulling strength : 9.8 N {1 kgf}, 10 sec.
Bending strength : 4.9 N {0.5 kgf}, left and right 90 ° 1 time

Passed

Soldering
resistance

Soldered 
in DIP soldering bath

Temperature : 230 °C 446 °F
Time : 5 sec.

Passed

Temperature
Temperature : 260°C 500 °F
Time : 10 sec.

Passed

Note: For details other than listed above, please consult us.

● Pressure cycle range (0 to rated pressure)

 Tested sample : ADP1131, temperature : 25 °C 77 °F

 Offset voltage range  Output span voltage range

Even after testing for 1 million 
times, the variations in the offset 
voltage and output span voltage 
are minimal.

Items Criteria

Offset valtage
Output span voltage

Variation amount
within ±5.0%FS of value
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Dimensions
The CAD data of the products with a  mark can be downloaded from: http://industrial.panasonic.com/

● Terminal direction : DIP terminal Direction opposite to the pressure inlet direction ADP41□□□

● Terminal direction : SMD terminal ADP4932, ADP4933

● Terminal direction : DIP terminal Pressure inlet direction ADP42□□□

[PS pressure sensor]

Recommended PC board pattern
(BOTTOM VIEW)

Recommended PC board pattern
(BOTTOM VIEW)

Recommended PC board pattern
(BOTTOM VIEW)

Terminal connection 
diagram

Terminal connection 
diagram

Terminal connection 
diagram

Terminal No. Name

1 Power supply (+)

2 Output (+)

3 Power supply (–)

4 Power supply (–)

5 Output (–)

6 No connection

Note: Leave terminal 6 unconnected.

Terminal No. Name

1 Power supply (+)

2 Output (+)

3 Power supply (–)

4 Power supply (–)

5 Output (–)

6 No connection

Note: Leave terminal 6 unconnected.

Terminal No. Name

1 Power supply (+)

2 Output (+)

3 Power supply (–)

4 Power supply (–)

5 Output (–)

6 No connection

Note: Leave terminal 6 unconnected.

unit : mm inch
General tolerance : ±0.3 ±0.012

unit : mm inch
General tolerance : ±0.3 ±0.012

unit : mm inch
General tolerance : ±0.3 ±0.012
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Tolerance : ±0.1

Dimensions
The CAD data of the products with a  mark can be downloaded from: http://industrial.panasonic.com/

Terminal No. Name

1 Output (–)

2 Power supply (+)

3 Output (+)

4 No connection

5 Power supply (–)

6 Output (–)

Note: Leave terminal 4 unconnected.

Terminal No. Name

1 Power supply (+)

2 Output (+)

3 Power supply (–)

4 Power supply (–)

5 Output (–)

6 No connection

Note: Leave terminal 4 unconnected.

● Terminal direction : DIP terminal Direction opposite to the pressure inlet direction ADP11□□(□)

● Terminal direction : DIP terminal Pressure inlet direction ADP12□□(□)

[PF pressure sensor]

Recommended PC board pattern
(BOTTOM VIEW)

Recommended PC board pattern
(BOTTOM VIEW)

Terminal connection 
diagram

Terminal connection 
diagram

unit : mm inch
General tolerance : ±0.3 ±0.012

unit : mm inch
General tolerance : ±0.3 ±0.012
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Pressure Sensor/PS(ADP4), PF(ADP1)

Amplifier circuit unitConstant current

circuit unit Pressure
sensor

OP 
AMP

OP 
AMP

OP 
AMP

When the pressure is high
（196.1 kPa to 980.7 kPa） 

When the pressure is low
（4.9k Pa to 98.1 kPa） 

PC board PC board

O-ring

Pressure
inlet pipeTube

If a tube is used as the pressure inlet pipe,

it may become disengaged. Use a sturdy

tube and secure it using O-rings.

Preheating

With in 60 sec.
With in
10 sec.
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150 °C
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302 °F
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NOTES

APPLICATION CIRCUIT DIAGRAM (EXAMPLE)

MOUNTING METHOD

■ Mounting
Use the land of the printed-circuit board on which the sensor is 
securely fixed.

■ Soldering
Avoid the external thermal influence as the product has a limited 
thermal capacity due to its compact structure. Heat deformation 
may damage the sensor or deteriorate its performance. Use the 
non-corrosive rosin flux. Prevent the flux from entering into the 
inside of the product as the sensor is exposed to the atmosphere.

1) Manual soldering
• Raise the temperature of the soldering tip between 260 and 

300 °C 500 and 572 °F (30 W) and solder within 5 seconds.
• The sensor output may vary if the load is applied on the 

terminal during soldering.
• Keep the soldering tip clean.

2) DIP soldering (DIP Terminal)
• Keep the temperature of the DIP solder tank below 260 °C 

500 °F and solder within 5 seconds.
• To avoid heat deformation, do not perform DIP soldering 

when mounting on the circuit board which has a small 
thermal capacity.

3) Reflow soldering (SMD Terminal)
• The recommended reflow temperature profile conditions are 

given below.

• We recommend the screen solder printing method as the 
method of cream.

• Please refer to the recommended PC board specification 
diagram for the PC board foot pattern.

• Self alignment may not always work as expected, therefore, 
please carefully the position of the terminals and pattern. 

• The temperature of the profile is assumed to be a value 
measured with the printed wiring board of the terminal 
neighborhood.

• Please evaluate solderbility under the actual mounting 
conditions since welding and deformation of the pressure 
inlet port may occur due to heat stress depending on 
equipments or conditions.

4) Rework soldering
• Complete rework at a time.
• Use a flattened soldering tip when performing rework on the 

solder bridge. Do not add the flux.
• Keep the soldering tip below the temperature described in 

the specifications.

5) Avoid drop and rough handling as excessive force may deform 
the terminal and damage soldering characteristics.

6) Keep the circuit board warpage within 0.05 mm of the full width 
of the sensor.

7) After soldering, do not apply stress on the soldered part when 
cutting or bending the circuit board.

8) Prevent human hands or metal pieces from contacting with the 
sensor terminal.

 Such contact may cause anomalous outlets as the terminal is 
exposed to the atmosphere.

9) After soldering, prevent chemical agents from adhering to the 
sensor when applying coating to avoid insulation deterioration of 
the circuit board.

10) Please consult us concerning leadfree soldering.

■ Cleaning
• Prevent cleaning liquid from enteringthe inside of the product as 

the sensor isexposed to the atmosphere.
• Do not perform ultrasonic cleaning in order to prevent 

damages to the product.

■ Environment
1) Avoid use and storage in the corrosive gas (organic solvent, 

sulfurous acid and hydrogen sulfide gases) which negatively 
affects the product.

2) Avoid use in a place where these products come in contact 
with water as the sensor does not have a splash-proof 
construction.

3) Avoid use in an environment where these products cause dew 
condensation.

 When water attached to the sensor chip freezes, the sensor 
output may be fluctuated or damaged.

4) Due to the structure of the pressure sensor chip, the output 
varies under light.

 Do not expose the sensor chip to light when applying a voltage 
by using a transparent tube.

5) Do not apply high-frequency oscillation, such as ultrasonic 
waves, to the product.

■ Quality check under actual use conditions

These specifications are for individual components. 
Before use, carefully check the performance and quality 
under actual use conditions to enhance stability.

■ Other precautions
1) The wrong mounting method and the pressure range may invite 

the risk of accidents.

2) Only applicable pressure medium is dry air. Avoid use in the 
corrosive gas (organic solvent, sulfurous acid and hydrogen 
sulfide gases) or other mediums containing moisture or foreign 
substances. Such mediums may damage or break the product.

3) The pressure sensor chip is located inside the pressure 
introduction port. Do not insert foreign substances, such as 
wires, into the port as those substances may damage the chip 
and close the port. Do not block the atmosphere introduction 
port.

4) Use electric power within the rated power range. Use beyond 
the range may damage the product.

5) Follow below instructions as static electricity may damage the 
product:
(1) For Storage, short the circuit between terminals by using 

conductive substances or wrap the whole chip with aluminum 
foil. For storage and transportation, avoid plastic containers 
which are easily electrified.

(2) Before use, connect electrified materials on desk and 
operators to the ground in order to safely discharge static 
electricity.

6) Carefully select and fix tubes, introduction pipes and products based 
on the working voltage. Please contact us for any inquires.

The general method of air pressure transmission varies depending 
on the low/high pressure condition.

• Usage note
(1) Select a study pressure introduction pipe to avoid pressure leak.
(2) Securely fix the pressure introduction pipe to avoid pressure leak.
(3) Do not block the pressure introduction pipe.

The pressure sensor converts a voltage by constant 
current drive and if necessary, amplifies the voltage. 

The circuit on the right is a typical use example.

Methods
of transmitting
air pressures
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Glossary of Common Terms for Pressure Sensors
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The bridge resistance is

the resistance of the four

resistive elements that

make up the bridge

expressed as one

combined resistance.

R1R2

R4R3

■  Pressure object
This is what can be used to activate the pressure 
sensor.
(The Panasonic Corporation pressure sensor can be 
used with gas.)

■  Rated pressure
The pressure value up to which the specifications of 
the pressure sensor are guaranteed.

■  Maximum applied pressure
The maximum pressure that can be applied to the 
pressure sensor, after which, when the pressure 
is returned to below the rated pressure range, 
the specifications of the pressure sensor are 
guaranteed.

■  Temperature compensation range
The  t empera tu re  r ange  ac ross  wh ich  t he 
specification values of the pressure sensor are 
guaranteed.

■  Drive current (voltage)
The supply current (voltage) required to drive a 
pressure sensor.

■  Output span voltage
The difference between the rated output voltage and 
the offset voltage. The output span voltage is also 
called the full-scale voltage (FS).

■  Offset voltage
The output voltage of a pressure sensor when no 
pressure is applied.

■  Rated pressure output voltage
Output voltage when rated pressure is applied.

■  Linearity
When the pressure is varied from no load to the 
rated pressure, the linearity is the amount of shift 
between the straight line that joins the no-load 
voltage value and the rated pressure voltage value 
(expressed as the ratio of the amount of shift (D1) 
at half of the rated pressure value with respect to 
the full scale voltage (FS)).

■  Output hysteresis
The ratio of the difference (D2) in the noload output 
voltages when the pressure is varied from no load 
to the rated pressure then reduced back to no load, 
with respect to the full scale voltage (FS).

■  Offset voltage temperature characteristic
The variation of the offset voltage with changes 
in ambient temperature. The difference between 
the offset voltage at the standard temperature 
and the offset values at the compensation lower 
limit temperature (low temperature) (D1) and 
compensation upper l imit  temperature (high 
temperature) (D2) are obtained, and the offset 
voltage temperature characteristic is expressed 
as the ratio of the larger of these two differences 
(absolute) with respect to the full scale voltage (FS).

■  Temperature sensitivity characteristic
The variation of the sensitivity with changes in 
ambient temperature (variation in full scale (FS)). 
The difference between the full scale voltage at the 
standard temperature (FS) and the full scale values 
at the compensation lower limit temperature (low 
temperature) (FS1) and compensation upper limit 
temperature (high temperature) (FS2) are obtained, 
and the offset voltage temperature characteristic is 
expressed as the ratio of the larger of these two 
differences (FS1 - FS and FS2 - FS (absolute)) with 
respect to the full scale voltage (FS).

■  Bridge resistance
Refers to the resistance value of a piezoresistance 
formed on a monolithic silicon substrate.
For example, the values of the resistances R1 to R4 
in the bridge are typically 5 kΩ each.

✽ When the resistances of the resistive elements R1 
to R4 that comprise the bridge are 5 kΩ each, the 
equivalent composite resistance of the bridge is 5 
kΩ (3 kΩ bridges are also available).

■  Overall accuracy
Accuracy of offset voltage and rated pressure output 
voltage within the temperature compensation range.

EXPLANATION OF TERMS
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