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PTS AT SMD flat chip temperature sensors are the perfect
choice for temperature control of electronics operating
under varying environmental conditions. The highly
controlled platinum thin film manufacturing process
guarantees an outstanding stability of temperature
characteristics which ensures reliable operation even under
harsh conditions. Typical applications include automotive,
aviation and industrial electronics.

FEATURES

¢ Standardized characteristics according to
IEC 60751 Ph-free

¢ AEC-Q200 qualified

e Short reaction times down to tg g < 3 s (in air)
RoHS

COMPLIANT

¢ QOutstanding stability of temperature
characteristic

e Superior temperature cycling robustness

e Material categorization: for definitions of compliance
please see www.vishay.com/doc?99912

APPLICATIONS

Temperature measurement and control in
¢ Automotive electronics

¢ Aviation electronics

e Industrial electronics

TECHNICAL SPECIFICATIONS

DESCRIPTION

PTS0805M PTS1206M

Resistance values Ry at 0 °C

100 &, 500 O 100 @, 500 ©, 1000 ©

Temperature coefficient (0 °C to +100 °C)

+3850 ppm/K

Tolerance classes

F0.3, F0.6

Temperature range

-55°Cto +175°C

Long term stability |ARo/Ro|;
Rp change after 1000 h at +155 °C

<01 %

Insulation resistance

> 10 MQ

100 Q

0.1 mAto 1.0 mA

0.1 mAto 1.0 mA

Measurement current |yeas. (DC) M | 500 Q

0.1 mA to 0.40 mA

0.1 mA to 0.40 mA

1000 © - 0.1 mA to 0.25 mA
Self-heating at 0 °C @ ﬁ?%?;&) < 0.8 K/mW < 0.7 K/mW

Flowing water to5<02s to5<03s

(v=0.4m/s) th9<0.3s tpo<04s
Thermal response time @

Flowing air tos<1.5s to5<2.0s

(v=3.0m/s) th9<3.0s to9<5.0s

Notes

() Indicated measurement currents can be applied continuously with self-heating effect of less then 0.1 °C.

@ Valid for sensor element only.
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DIMENSIONS in millimeters
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DIMENSIONS AND MASS
MASS
TYPE H L w Wr Tt To (mg)
PTS 0805 0.45+0.1/-0.05 2.0+0.1 1.25+0.15 >75 % of W 04+01/-02 | 04+01/-0.2 4.6
PTS 1206 0.55+ 0.1 32+0.1/-02 1.6 £ 0.15 >75 % of W 0.5+0.25 0.5+0.25 9.2
SOLDER PAD DIMENSIONS in millimeters
/ / ’ // '
&y
. >
RECOMMENDED SOLDERPAD DIMENSIONS
TYPE WAVE SOLDERING REFLOW SOLDERING
G Y X z G Y X z
PTS 0805 0.8 1.25 1.50 3.2 0.9 0.9 1.4 2.7
PTS 1206 1.4 1.5 1.9 4.4 1.5 1.15 1.75 3.8
DESCRIPTION ASSEMBLY
A homogeneous film of platinum is deposited on a high The Pt-sensors are suitable for processing on automatic
grade (Al>,O3) ceramic substrate and conditioned to achieve SMD assembly systems. They are suitable for automatic
the correct temperature coefficient and stability. The soldering using wave, reflow or vapour phase as shown in
sensor-elements are covered by a protective coating IEC61760-1. The encapsulation is resistant to all cleaning
designed for electrical, mechanical and climatic protection. solvents commonly used in the electronics industry,
The terminations receive a final pure matte tin on nickel including alcohols, esters and aqueous solutions. The
plating, the immunity against tin whisker growth has been suitability of conformal coatings, if applied, shall be qualified
proven under extensive testing. by appropriate means to ensure the long-term stability of the
whole system. The use of potting resins in close contact
QUALITY with the protective coating or terminations is not
The result of the determined production is verified by an recommended.
extensive testing procedure and optical inspection All products comply with the CEFIC-EECA-EICTA list of
performed on 100 % of the individual sensors. Only legal restrictions on hazardous substances.
gggg%‘;ﬂCgrs’v?ttr‘]cltécag%gg_g'reC“V into the paper tape in This includes full compatibility with the following directives:
) e 2000/53/EC End of Life Vehicle Directive (ELV) and
STORAGE Annex Il (ELV 1)
Solderability is specified for 2 years after production or * 2011/65/EU _Restriction of the use of Hazardous
re-qualification. The permitted storage time is 20 years. Substances Directive (RoHS)
e 2002/96/EC Waste Electrical and Electronic Equipment
Directive (WEEE)
APPROVALS
The Pt-sensors are tested in accordance with
¢ IEC 60751
¢ IEC 60068 series
The Pt-sensors are qualified according to AEC-Q200.
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PART NUMBER AND PRODUCT DESCRIPTION (1)
PART NUMBER @: PTS0805M1B500RP100
Pl s lollef[of{s|[m|[t+][e][s]|[of[of[Rr|[P[[1][o]][0]
— l — ' | / z —
TOLERANCE RESISTANCE 3)
TYPE SIZE CODE VERSION CLASS VALUE PACKAGING @ SPECIAL
3 digits 4 digits 1 digit 2 digits 4 digits 2 digits 2 digits
PTS = Platinum 0805 M =AT 1B = Class F0.3 100R = 100 Q PU 00 = Standard
Temperature 1206 (automotive) 2B = Class F0.6 500R = 500 Q P1
Sensor SMD 1K00 = 1000 Q
PRODUCT DESCRIPTION “): PTS 0805-B AT P1 500R
PTS | ‘ 0805 ‘ ‘ -B ‘ ‘ AT ‘ ‘ P1 ‘ | 500R
I [ I
TOLERANCE 3 RESISTANCE
TYPE SIZE CODE CLASS VERSION PACKAGING ©) VALUE
PTS = Platinum 0805 B = Class F0.3 AT = Automotive PU 100R = 100 Q
Temperature 1206 2B = Class F0.6 P1 500R = 500 Q
Sensor SMD 1K =1000 Q
Notes
() Products can be ordered using either the PART NUMBER or the PRODUCT DESCRIPTION.
(@ The part number is shown to facilitate the introduction of a unified part numbering system.
@) Please refer to table PACKAGING.
4 We recommend that the Production Description is used to minimize the possibility of errors in order handling.
PACKAGING
CARRIER BOX/REEL
TYPE CODE QUANTITY TAPE WIDTH PITCH BOX/REEL DIAMETER
PTS 0805 PU 100 Paper tape acc. 8 mm 4 mm Box 114 mm
PTS 1206 P1 1000 IEC 60286-3 Reel 180 mm/7"
TESTS AND REQUIREMENTS
REQUIREMENTS
TEST CONDITIONS IARo/Ro| <
High temperature exposure (storage) AEC-Q200, 1000 h at 155 °C 0.1 %
High temperature exposure (storage) 1000 h at 175 °C 0.2 %
Temperature cycling AEC-Q200, 1000 cycles -55 °C to +155 °C 0.5%
Biased humidity 1000 h, 1 mA biased at 85 °C / 85 % RH 0.5%
Operational life 1000 h, 1 mA biased at 125 °C 0.2 %
Vibration MIL-STD 202, method 204 0.1 %
Mechanical shock MIL-STD 202, method 213 0.1 %
Resistance to soldering heat Solder bath dipping 10 s at 260°C 0.25 %
ESD AEC-Q200, HBM (CD) 1.5 kV (0805), 2.0 kV (1206) 0.5%
Board flex AEC-Q200-005, 2 mm during 60 s 0.2 %
Terminal strength AEC-Q200-006, shear test 17.7 N during 60 s 0.25 %
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FUNCTIONAL PERFORMANCE

The temperature resistance relationships of the PTS series According to IEC 60751 the values of the coefficients are:

follow different equations: A =3.9083 x 10-3 °C-1

For the temperature range of -55 °C up to 0 °C: B=-5.775x 107 °C2
Rr=Rox(1+AXT+BXT2+Cx(T-100 °C) x T3) C=-4.183x10712°C*

And for the temperature range of 0 °C up to +175 °C: The tolerances values of the PTS series are classified by the

Rr=Rox(1+AXxT+BxT? following equations as specified by IEC 60751:

Rt: Resistance as a function of temperature Class F0.3: ATro g = (0.8 + 0.005 xT)
Ro: Nominal resistance value at 0 °C Class F0.6: ATr 6 = = (0.6 + 0.010 x |T])

T: Temperature in °C

NOMINAL RESISTANCE VALUE
TEMPERATURE NOMINAL RESISTANCE in Q TOLERANCE in K
in °C Ro=100 Q Ry =500 Q Ry =1000 Q CLASS F0.3 CLASS F0.6
-55 78.319 391.59 783.19 + 0.58 +1.15
-50 80.306 401.53 803.06 +0.55 +1.10
-25 90.192 450.96 901.92 +0.43 +0.85
0 100.00 500.00 1000.00 +0.30 + 0.60
25 109.73 548.67 1097.35 +0.43 +0.85
50 119.40 596.99 1193.97 +0.55 +1.10
75 128.99 644.94 1289.87 +0.68 +£1.35
100 138.51 692.53 1385.06 +0.80 +1.60
125 147.95 739.76 1479.51 +0.93 +1.85
150 157.33 786.63 1573.25 +1.05 +2.10
175 166.63 833.13 1666.27 +1.18 +2.35
Ratio RT/RO
17
1.6
15
1.4 =
<
€ 13 .
x 42
1.1
1.0 =
0.9
0.8
0.7
-75  -50  -25 0 25 50 75 100 125 150 175

Temperature in °C

Tolerances for ClassF0.3 and F0.6

24 TT T T T T TTT 12

22 Fo.6 Temp-i}clll_ 1.1
O 20 W= 11.0
H 1.8 FO0.6 RO Tol. ] 0.9
£ 16 08
S 14 = o7 M
[ = R c
o 12 F0.3 Temp. Tc:l.a 06 =
2 10 o == 05 2
@ 08 & —_— =04 of
Qo 1 = 7 =
g 06 = = = F0.3 R, Tol.{ 0.3
B 04 = = i 0.2

0.2 = 0.1

0.0 L L1 0.0

-75 - 50 -25 0 25 50 75 100 125 150 175
Temperature in °C
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Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay’s knowledge of typical
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements
about the suitability of products for a particular application. It is the customer’s responsibility to validate that a particular
product with the properties described in the product specification is suitable for use in a particular application. Parameters
provided in datasheets and/or specifications may vary in different applications and performance may vary over time. All
operating parameters, including typical parameters, must be validated for each customer application by the customer’s
technical experts. Product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase,
including but not limited to the warranty expressed therein.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in personal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk. Please
contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

Material Category Policy

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as RoHS-Compliant fulfill the
definitions and restrictions defined under Directive 2011/65/EU of The European Parliament and of the Council
of June 8, 2011 on the restriction of the use of certain hazardous substances in electrical and electronic equipment
(EEE) - recast, unless otherwise specified as non-compliant.

Please note that some Vishay documentation may still make reference to RoHS Directive 2002/95/EC. We confirm that
all the products identified as being compliant to Directive 2002/95/EC conform to Directive 2011/65/EU.

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as Halogen-Free follow Halogen-Free
requirements as per JEDEC JS709A standards. Please note that some Vishay documentation may still make reference
to the IEC 61249-2-21 definition. We confirm that all the products identified as being compliant to IEC 61249-2-21
conform to JEDEC JS709A standards.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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