Microelectronic gauge pressure sensors
P Series

~ Resolution 0,01 %

~ Operating pressure range
from 0-0,16 to 0-40 MPa

~ Operating temperature range
from -20 to +200 °C

~ Electrical insulation
strength— 700 V

» Titanium body

Applications

* Industrial automatics

% Pumping stations/ Compressors
% Heat metering

B The sensors are intended for proportional conversion of pressure into electric signal.

New solutions in pressure measurement — “Silicon-on-Sapphire” Technology

v" Sensitive element of pressure sensors is a two-layer sapphire-titanium
membrane with monocrystal silicon resistance strain gauges.

v" Monocrystal sapphire membrane is a perfect elastic element that due to
connection with titanium acquires the best quality as to the deformation
level. and preserves its elastic properties up to +400°C.

v Monocrystal silicon resistance strain gauges are automatically connected
with sapphire (heteroepitaxy method) and provide almost no hysteresis
or fatigue effects.

v" Exceptional insulating properties and radiation resistance of sapphire
enable to use the sensitive element within temperature range from -200 to
+350°C under the effect of high electromagnetic interferences and radiation.

v" Strain gauges elements are manufactured in groups bv solid-state micro-
electronic methods and provide high quality and good repeatability of the
output parameters.
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Datasheet

1 Nominal, overload and burst pressure

Desliation Nominal pressure, | Overload pressure, Burst pressure,
MPa MPa MPa
P0.16... 0..0,16 -0,1...0,32 0,48
P0.23... 0...0,25 -0,1...0,5 0,75
P04.. 0..04 -0,1...0,8 L2
P05, 0..0,6 -0,1...1,2 1.8
Pl.. 0:..1 k1.2 3
P1.6... 0...1,6 -0,1...3,2 4.8
P23 0..25 £ 18 [P, T:5
P4.. 0.4 -0.1...8 12
Po.. 0..6 -0,1...12 18
P 10.. 0..10 -0,1...20 30
P 16... 0..16 -0,1...32 48
P25.. 0...25 -0,1...50 75
P 40... 0...40 -0,1...80 100

2 Temperature ranges

2.1 Operating temperature range

BeALL VIR o s conins smim » v & wam & s ook @S SR 5 from - 40 to + 100°C

2L 2ZVEIBION 2 & ¢ cvv » commn i womom 3w somon w wassn 8w mow s o wims 5 from - 20 to + 155°C

L LINEEBILE ..o come m nms & sikis # fimis 3 Somss st 5 e B & from - 20 to + 200°C
2.2 Limiting temperature range

Bl WO L & o 500055 v 3 50 ® 87 pbnd BodS BAES 7 from - 40 to + 130°C

LRIV L v son voms ¢ oan ¥ e § TOEE SEEE SERE GEE § from - 20 to + 160°C

Do VEEION® o5 van® 00 ® SEFHEGHE & GBE B PET § P 1 S0 4 from - 20 to + 200°C
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Note: operating and limiting temperature ranges of the sensors are determined
by the applying O-rings from ethylene propylene rubber Keltan (operating temperature
from -40 to +130°C) and from fluoric rubber Viton (operating temperature range from
-20 to +200°C).

3 Accuracy parameters

3.1 Resolution, % FS . 0,01
o DO T S 5s nais don 5 e & B65E RaRd b U0 § BRG 500 E R VR . +0,2
for PO25(0.A4.. I5)-101-CAV VIINTL ¢ o son o s o o & s s b s es 5 8 5085 +0,25
2.3 NanaHO OB .« soww 5 com s waiw m o w s § ewn B S W SR KR 2 SRR B AR S 69 0,05
for P0.25(0.4..25)-101-C(V)-DI17-L ... ... ... .. . . . . 0,1
3.4 Output signal repeatability, %o FS .. ... ... ... .. .. ... .. ... ... ... +0,1
3.5 Long-term stability of the output signal range within 12 months, %
B8L B PRLAB. 5P Lice s s w5 o & vanim @ womstns s5iemios sstissss . a0 # S # 456 +0,25
352For PL6...-P40... ... .. . . +0,15
3.6 Output signal error caused by the influence of overload pressures, % FS
Tor ey OB BIEOBL < ¢ son v 8 o 8 v 6 el B ROR TGOS B ERE £ DRE 8 080 +0,2
TOr Pt SITNAl TANDE . o wvn v owa v oo & omm 5 s & a6 % B9% 8 599 § EIE 2 wES +0,05
3.7 Additional ambient temperature error, % FS/1°C
371 Zeto oufput SIENAL ... v oo » vt 5 s 5 bons # bans  m e mbmh & w +0,05
P O16::= P04 o van § 5ok 6 607% & 965 ¢ 568 Saps G b 0,025+0,05
for: P O25(0. 4. 28 R10IC(VRD T Tels & cun v s e onn s smwn v ses 0,05+0,07
3.7.2 Output signal range
operating temperature range from -40 to +100°C ... ... ... ... ... +0,05

operating temperature range from +100 to +200 °C . ... ... ... -0,05+0,025

3.8 Additional vibration error of the output signal, % FS . ...... ... ... ... ... +0,05
4 Electrical characteristics
4.1 Output signal at room temperature, mV
1L e R SIAIL. oo cssns ¢ s 5 swioe 3 Posos o0 PO SHOBHRIA RO S RIS 6 2 +10
4.1.2 Output signal range (FS) . ... ... .. .. ... .. .. .. ... ........ 150+50
for P 0,16 (D19, PO25 (DIT) .os v o svnn mnms o simis v simin 5 sieun s 100435
4.2 Strain gauge bridge resistance at room temperature, kOhm . ... ... .. ... 3.40-4,85

4.3 Temperature resistance coefficient of the strain gauge bridge, K"
4.3.1 Modification V... .. ... (1,75+0,1)-107
432 Modification C .. ........ .. ... ... ... ... (1,240,2)-10™
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4.4 Insulation resistance, MOhm

GE OO WEDRRIINE o s amn s vivi 5 5005 % V65 5 Gul & NN R SR § TRK § 99 T 5 6 100
at the upper ambient temperature Value .« . o vvvw v vin s van v v s v s aws i 20
4.5 Electrical nsulation strength (AC voltage), V. . ......... ... ... ... . ...... 700
for PO2S(08.. 25101 -COVEIILTD: . unn s bos = it & 59 5 vk » ks & s 4 5 500
4.6 Power supply
4.6.1 Modification V - stabilized DC voltage, V. . ............... ... ... 1-10
for PO 25104 23 R I0LCEY EDITEL: o & vmn 5 oo 5 mom 5 s 2 womss 3w 10
4.6.2 Modification C - stabilized DC, mA .......................... 0,2-2
for PO25(04. ISYAOT-CCV DTl o0 v vos b cg 500 5 b § i b 1,5
Output signal is rated by the voltage 10 V and by the current 1,5 mA.
S Mechanical characteristics
5.1 Vibration resistance (sinusoidal vibration):
Frequencyrange, Hz ....... ... ... .. ... ... .. ... ......... from 10 to 5000
Acceleration amplitude, M/ST 500
5.2 Shock resistance (multiple mechanical shocks):
Shock acceleration peak, MVST o 1000
Shock pulse width, ms .. ... ... ... .. . .. ... 2
6 Operating conditions
G AP IBVEL oo cvves s ovva waen v omm v o 5 pws 5 sas 8 owa B PEE R BERE EEET EERE 3 o [P40
6.2 Sensor body (pressure connection) and membrane are made
of titantum alloy with 87 % of titantum.
6.3 Pressure media - gases, liquids and their mixtures
not aggressive to the titanium alloy (air, sea water,
5 % vitriol acid , chlorine water, chloride solutions,
oils etc)
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7 Overall and mounting dimensions

7.1 Version with pins 7.2 Version with wires
P 1,6(2,5...40)-...-D15-P P 1,6(2,5...40)-...-D15-LL
#1573 4us Lt
813 = #13
| -
| e
I
1 #12x1,5 N, N $12x 1,5
|
Drawing 1 - Drawing 2

P 0,25(0.4...40)-...-D17-P P 0,25(0,4...10)-...-D17... P 0,25(0.4...40)-...-D17-L
with flush membrane

aTipe aTsp
#13 biliE = #13
¢l7vﬂ.il43 =
11 — IHF[PT
pl4x1,5 —_— 1 pl4x1,5
n / .
| = S : p o
; |
= Drawing 3 - Thexet: - Drawing 5
: ref. drawings 3, 5 i
Drawing 4
Pressure, MPa| L
from 0-0,25 to 0-1| 6,5
from 0-1,6 to 0-40| 7,5
P 0,16(0,25...1)-...-D19-P P 0,16(0,25...1)-...-D19-L
w3 s190
-
Z| = = #16x1,5 i = #16x1,5
g 2l 3
o Drawing 6 = Drawing 7
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"Closed bridge" diagram

Pressure sensor | s
White

2 Output (-)

8 Circuit diagram

"Open bridge" diagram

Pressure sensor

» Pin |

2 Red

.PinZ

Black
Pin 3

4 Blue

2 Supply (+)

Pin 4

P 1,6(2,5...40)-...-D15-...

M18x1,5

©)| 0,05 [A

13,5

=

I

§Z v/ Ra 0,32

| e —

15°-20°

2 Supply (-)

Output (+)

Pins configuration

1 | White
Qutput (-
R 2 Output (-)
2
.R_ed 2 Supply (+)
Pin 2
_w..B'IaCk 2 Output 1 (+)
g (P}:nB
‘ .een @ Output 2 (+)
Pin 4
5 | Blue
———F Supply (-)
Pin 5
#13
Pin
'P%
50,3 =

9 Mounting diagrams

P 0,25(0,4...40)-...-D17-...
P 0,25(0,4...25)-101-...-D17-...

P 0,16(0,25...1)-...-D19-...

M20x1,5 M22x1,5
Xl
od [f0.08]4] L (008 ]4]
N : N
) M
: \
N e g N {1 -
< 15°20° .
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9 Type designation
P XXX -XX-X-X-XXX -X

Series [ N
Upper gauge pressure limit
0.16:0.25:04:0.6:1:1.6:2.5:4:6:10: 16: 25: 40 MPa

Operating ambient temperature range

Version | - from - 40 to + 100 °C:
Version 2 - from - 20 to + 155 °C;
Version 3 - from - 20 to + 200 °C

Curcuit

0 - “closed bridge’circuit;
1 - “open brigde” circuit

Version

1 - flush membrane

Power supply modification

V - stabilized DC voltage (1-10 V),
C - stabilized DC (0,2-2 mA)

Conjoint part code

D15 - diameter 15 mm (1,6 - 40 MPa, drawings 1, 2);

D17 - diameter 17 mm (0,25 - 40 MPa, drawings 3, 5),
flush membrane (0,25 - 10 MPa, drawing 4);

D19 - diameter 19 mm (0,16 - 1 MPa, drawings 6, 7)

Electrical connection

L - flexible wire 80 mm length;
P - pin 4,5 mm height

Order example of pressure sensor
Pressure sensor of P series, intended for pressure conversion from 0 to 0,4 MPa,
for operation within temperature range from - 40 to + 100 °C, with “closed bridge”
circuit, flush membrane, DC voltage power supply, diameter of the conjoint part 17 mm
and flexible wire 80 mm length:
Pressure sensor P 0,4-101-V-D17-L.
Note: if wished, the wire length (standard 80 mm) can be changed, in this case
the required length should be added to the wire code L, for example:
Pressure sensor P 0.4-101-V-D17-L120.
10 Marking
Marking on the sensor body must contain following information: series,
upper gauge pressure limit in MPa, version of the operating temperature range, circuit type,
version of the membrane, conjoint part code and order number

P 0,4-101-V-D17 000000
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