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RTD Simulator

 Handy Resistor Simulates  
RTD Temperature Outputs, such as PT-100 and PT-1000

FEATURES AND BENEFITS

• Temperature coefficient of resistance (TCR):  
—55°C to +125°C, 25°C ref.
• RTD simulator (C): ±2 ppm/°C typical (see Table 1)

• RTD simulator (K): ±1 ppm/°C typical (see Table 1)

• Resistance tolerance: to ±0.005% (50 ppm)

• Load life stability: ±0.005% after 2,000 hrs at rated 
power at 70°C

• Power rating: to 0.6 W at +70°C 

• Resistance range: 10 Ω to 5k Ω (for higher or lower 
values, please contact us)

• Vishay Foil resistors are not restricted to standard 
values; specific “as required” values can be supplied at 
no extra cost or delivery (e.g., 1K01234 vs. 1k)

• Electrostatic discharge (ESD): at least to 25 kV
• Non inductive, non capacitive design

• Rise time: 1 ns effectively no ringing

• Current noise: 0.010 μV RMS/V of applied voltage  
(<–40 dB)

• Thermal EMF: 0.05 μV/°C

• Voltage coefficient: <0.1 ppm/V

• Low inductance: <0.08 μH

• Terminal finishes available: lead (Pb)-free, tin/lead alloy

• Each RTD Simulator based on the Bulk Metal® foil 
technology comes with built-in climate control (CC) 
feature.

INTRODUCTION

Calibrate all your RTD inputs 

The new Foil RTD Simulators can simulate RTD's in all 
types of instruments, such as transmitters, controllers, 
and data acquisition, process control, lab equipment, 
etc. Each resistance unit comes with NIST certification 
and printed temperature on the resistor itself. Connect an 
RTD and instantly read the temperature indicated on the 
resistor itself.

Better than a decade box—faster, easier, and much 
less expensive

This new RTD Simulator is a complete compact simulator 
for checkout and calibration of all RTD instruments in the 
field, shop or control room.

The long-term stability conditions of the RTD Simulator 
are regulated with respect to temperature and humidity.

CLIMATE CONTROL (CC) 

Two predictable and opposing physical phenomena 
within the composite structure of the resistive alloy and its 
substrate are the key to the low absolute TCR capability 
of a Bulk Metal® Foil resistor:

• Resistivity of the resistive alloy changes directly with 
temperature in free air (resistance of the foil increases 
when temperature increases.)

• The Coefficient of Thermal Expansion (CTE) of the alloy 
and the substrate to which the foil alloy is cemented 
are different resulting in a compressive stress on the 
resistive alloy when temperature increases (resistance 
of the foil decreases due to compression caused by the 
temperature increases).

The TCR of the Foil resistor is achieved by matching two 
opposing effects—the inherent increase in resistance due 
to temperature increase vs. the compression—related 
decrease in resistance due to that same temperature 
increase. The two effects occur simultaneously resulting 
in an unusually low predictable, repeatable, and 
controllable TCR.

Due to VPG’s Bulk Metal Foil resistor design, this TCR 
characteristic is accomplished automatically, without 
selection, and regardless of the resistance value or the 
date of manufacture—even if years apart!

Note
∗ Pb containing terminations are not RoHS compliant; exemptions may apply.
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The only resistor 
    with internal  
         climate isolation. 
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Table 2—Model Selection

MODEL  
NUMBER

MAXIMUM 
WORKING 
VOLTAGE

AVERAGE  
WEIGHT  

IN  
GRAMS

DIMENSIONS
TIGHTEST 

TOLERANCE 
VS. LOWEST 
RESISTANCE  

VALUE
INCHES mm

RTD-C
(RTD-J) (1) 

300 0.6

W: 0.105 ±0.010 
L: 0.300 ±0.010
H: 0.326 ±0.010
ST: 0.010 min.

SW: 0.040 ±0.005
LL: 1.000 ±0.125
LS: 0.150 ±0.005

2.67 ±0.25
7.62 ±0.25
8.28 ±0.25
0.254 min.
1.02 ±0.13
25.4 ±3.18
3.81 ±0.13

0.005% / 50 Ω
0.01% / 25 Ω
0.02% / 12 Ω
0.05% / 10 ΩRTD-K

(RTD-L) (1) 

(1) 0.200" (5.08 mm) lead spacing available—specify RTD-J for RTD-C and RTD-L for RTD-K.

Figure 1—Trimming to Values  
(conceptual illustration) 

Mutual 
inductance
reduction 
due to change 
in current 
direction

Current path
before trimming

Foil shown in black, etched spaces in white

Interloop 
capacitance
reduction 
in series

Trimming process
removes this material
from shorting strip area
changing current path
and increasing
resistance

Current path after trimming

Note
To acquire a precision resistance value, the Bulk Metal ® Foil 
chip is trimmed by selectively removing built-in “shorting bars.” 
To increase the resistance in known increments, marked 
areas are cut, producing progressively smaller increases in 
resistance. This method reduces the effect of “hot spots” and 
improves the long-term stability of the Vishay Foil resistors.

Table 1—Resistance vs. TCR  
(–55°C to +125°C, +25°C Ref.)

RTD 
SIMULATOR

RESISTANCE 
VALUE  

(Ω)

TYPICAL TCR AND  
MAX. SPREAD  

(ppm/°C)

RTD-K 80 to <5k ±1 ±2.5

RTD-C 80 to <5k ±2 ±2.5

RTD-K

50 to <80

±1 ±3.5

RTD-C ±2 ±3.5

RTD-K

10 to <50

±1 ±4.5

RTD-C ±2 ±4.5

(1) C refers to C Foil Alloy; K refers to the K Foil Alloy.

Figure 2—Standard Imprinting and Dimensions

LS Model Number X =
C (C-Foil Alloy)
K (K-Foil Alloy)

XXXX

VFR

RTD-X
H

(1)
ST

L
Date Code W

Front View Rear View

Lead Material #22 AWG
Round Solder Coated Copper

Temperature

Optional (PT XXXX)

Resistance

Tolerance

+25C
PT100

109R734
0.005%

LLSW

10
Week

14
Year

 (Pb-free coating available)

Notes
(1) Standoffs provided to allow proper flushing of flux, debris, and contaminates from under resistor after all solder operations.
(2) The standoffs shall be so located as to give a lead clearance of 0.010" minimum between the resistor body and the printed circuit 

board when the standoffs are seated on the printed circuit board.

For questions, please contact: info@bedek.de www.bedek.de
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Table 3—Environmental Performance Comparison

GROUP/PARAMETER MIL-PRF-55182
CHAR J

RTD SIMULATOR
MAXIMUM ∆R TYPICAL ∆R

Test Group I
Thermal shock, 5 x (–65°C to +150°C)
Short time overload, 6.25 x rated power

±0.2%
±0.2%

±0.01% (100 ppm)
±0.01% (100 ppm)

± 0.002 % (20 ppm)
± 0.003 % (30 ppm)

Test Group II
Low temperature storage (24 h at –65°C)
Low temperature operation (45 min, rated power at –65°C)
Terminal strength

±0.15%
±0.15%
±0.2%

±0.01% (100 ppm)
±0.01% (100 ppm)
±0.01% (100 ppm)

±0.002% (20 ppm)
±0.002% (20 ppm)
±0.002% (20 ppm)

Test Group III
Dielectric Withstanding Voltage (DWV)
Resistance to solder heat
Moisture resistance

±0.15%
±0.1%
±0.4%

±0.01% (100 ppm)
±0.01% (100 ppm)
±0.05% (500 ppm)

±0.002% (20 ppm)
±0.005% (50 ppm)
±0.01% (100 ppm)

Test Group IV
Shock
Vibration

±0.2%
±0.2%

±0.01% (100 ppm)
±0.01% (100 ppm)

±0.002% (20 ppm)
±0.002% (20 ppm)

Test Group V
Life test at 0.3 W/+125°C 2000 h

10 000 h
±0.5%
±2.0%

±0.015% (150 ppm)
±0.05% (500 ppm)

±0.01% (100 ppm)
±0.03% (300 ppm)

Test Group Va
Life test at 0.6 W (2 x rated power)/+70°C, 2000 h ±0.5% ±0.015% (150 ppm) ±0.01% (100 ppm)

Test Group VI
High temperature exposure (2000 h at +175°C) ±2.0% ±0.1% (1000 ppm) ±0.05% (500 ppm)

Test Group VII
Voltage coefficient 5 ppm/V <0.1 ppm/V <0.1 ppm/V

About Table 4, PT100 Temperature/Resistance, on pages 4–6

The resistance value for PT1000 is ten times the resistance value for PT100 at any temperature. For example the resistance value 
for PT100 at 25ºC is 109.7338 ohms (Table 4), while the resistance value of the PT1000 at 25ºC is 1097.338 ohms.

For values greater than 100R, round to 6 digits; for example:  +25ºC = 109.7338 or 109.734  

For questions, please contact: info@bedek.de www.bedek.de
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Table 4—PT100 Temperature/Resistance Table (contd)

–9–8–7–6–5–4–3–2–1–0°C

+9+8+7+6+5+4+3+2+1+0°C

18.4932–200

18.925819.358019.789920.221520.652621.083421.513921.943922.373722.8031–190

23.232123.660824.089124.517124.944725.372025.799026.225726.652027.0779–180

27.503627.928928.353928.778629.202929.627030.050730.474130.897231.3200–170

31.742532.164632.586533.008133.429433.850334.271034.691435.111 535.5313–160

35.950836.370036.788937.207637.626038.044038.461938.879439.296739.7137–150

40.130440.546940.963141.379041.794642.210142.625243.040143.454743.8691–140

44.283244.697145.110745.524145.937246.350146.762847.175247.587347.9993–130

48.410948.822449.233649.644650.055450.465950.876251.286351.696252.1058–120

52.515252.924453.333453.742254.150754.559154.967255.375155.782856.1903–110

56.597657.004757.411557.818258.224758.631059.037159.442959.848660.2541–100

60.659461.064561.469561.874262.278762.683163.087363.491263.895064.2987–90

64.702165.105465.508465.911466.314166.716667.119067.521267.923368.3251–80

68.726869.128469.529769.930970.331970.732871.133571.534071.934472.3346–70

72.734773.134673.534373.933974.333474.732675.131875.530775.929676.3282–60

76.726877.125177.523477.921478.319478.717179.114879.512379.909680.3068–50

80.703981.100881.497681.894382.290882.687183.083483.479583.875484.2713–40

84.666985.062585.457985.853286.248486.643487.038387.433187.827788.2222–30

88.616689.010989.405089.799090.192990.586690.980291.373791.767192.1603–20

92.553592.946593.339493.732194.124794.517394.909795.301995.694196.0861–10

96.478096.869897.261597.653198.044598.435998.827199.218299.6091100.00000

103.5125103.1227102.7328102.3427101.9526101.5623101.1719100.7814100.3907100.00000

107.4043107.0156106.6269106.2380105.8490105.4599105.0706104.6813104.2918103.902210

111 .2845110.8970110.5094110.1216109.7338109.3458108.9578108.5696108.1813107.792820

115.1530114.7667114.3802113.9937113.6070113.2202112.8333112.4463112.0591111 .671830

119.0100118.6248118.2395117.8541117.4686117.0830116.6972116.3113115.9254115.539240

122.8554122.4713122.0872121.7030121.3186120.9341120.5495120.1648119.7800119.395150

126.6891126.3063125.9233125.5402125.1570124.7737124.3902124.0067123.6230123.239260

130.5113130.1296129.7478129.3658128.9838128.6016128.2194127.8370127.4545127.071870

134.3218133.9413133.5606133.1799132.7990132.4180132.0369131.6556131.2743130.892880

138.1207137.7414137.3619136.9823136.6026136.2227135.8428135.4627135.0825134.702290

141.9081141.5299141.1515140.7731140.3945140.0159139.6371139.2582138.8791138.5000100

145.6838145.3068144.9296144.5523144.1749143.7974143.4198143.0420142.6642142.2862110

149.4479149.0721148.6960148.3199147.9437147.5673147.1909146.8143146.4376146.0608120

153.2005152.8257152.4509152.0759151.7009151.3257150.9504150.5749150.1994149.8237130

156.9414156.5678156.1941155.8203155.4464155.0724154.6982154.3240153.9496153.5751140

160.6707160.2983159.9258159.5531159.1804158.8075158.4345158.0614157.6882157.3149150

164.3884164.0172163.6458163.2743162.9027162.5310162.1592161.7872161.4152161.0430160

168.0945167.7245167.3542166.9839166.6135166.2429165.8723165.5015165.1306164.7596170

171.7890171.4201171.0511170.6819170.3126169.9432169.5737169.2041168.8344168.4645180

175.4719175.1042174.7363174.3683174.0002173.6319173.2636172.8951172.5266172.1579190

179.1432178.7766178.4099178.0431177.6761177.3090176.9419176.5746176.2071175.8396200

182.8029182.4375182.0719181.7063181.3405180.9745180.6085180.2424179.8761179.5097210

186.4510186.0867185.7223185.3578184.9932184.6284184.2636183.8986183.5335183.1683220

190.0875189.7244189.3611188.9978188.6343188.2707187.9070187.5432187.1793186.8152230

193.7124193.3504192.9884192.6262192.2638191.9014191.5389191.1762190.8134190.4505240

197.3257196.9649196.6040196.2429195.8818195.5205195.1591194.7976194.4360194.0743250

200.9274200.5677200.2079199.8481199.4881199.1280198.7677198.4074198.0469197.6864260

For questions, please contact: info@bedek.de www.bedek.de
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Table 4—PT100 Temperature/Resistance Table (contd)

+9+8+7+6+5+4+3+2+1+0°C

218.7617218.4078218.0539217.6998217.3456216.9913216.6369216.2823215.9277215.5729310

222.2937221.9410221.5882221.2353220.8823220.5291220.1759219.8225219.4690219.1154320

225.8142225.4626225.111 0224.7592224.4074224.0554223.7033223.3511222.9987222.6463330

229.3230228.9726228.6222228.2716227.9209227.5700227.2191226.8680226.5169226.1656340

232.8202232.4710232.1217231.7723231.4227231.0731230.7233230.3734230.0234229.6733350

236.3059235.9578235.6097235.2614234.9130234.5645234.2159233.8672233.5183233.1693360

239.7799239.4330239.0860238.7389238.3917238.0443237.6969237.3493237.0016236.6538370

243.2423242.8966242.5508242.2048241.8588241.5126241.1663240.8199240.4733240.1267380

246.6932246.3486246.0039245.6591245.3142244.9692244.6241244.2788243.9334243.5879390

250.1324249.7890249.4455249.1018248.7581248.4142248.0702247.7261247.3819247.0376400

253.5600253.2177252.8754252.5329252.1903251.8476251.5048251.1619250.8188250.4757410

256.9760256.6349256.2937255.9524255.6110255.2694254.9278254.5860254.2441253.9021420

260.3804260.0405259.7005259.3603259.0200258.6797258.3392257.9985257.6578257.3170430

263.7732263.4344263.0956262.7566262.4175262.0783261.7389261.3995261.0599260.7202440

267.1544266.8168266.4791266.1413265.8033265.4653265.1271264.7888264.4504264.111 9450

270.5240270.1876269.8510269.5143269.1776268.8407268.5036268.1665267.8293267.4919460

273.8820273.5467273.2113272.8758272.5402272.2044271.8686271.5326271.1965270.8603470

277.2284276.8943276.5600276.2257275.8912275.5566275.2219274.8871274.5522274.2172480

280.5632280.2302279.8971279.5639279.2306278.8972278.5637278.2300277.8963277.5624490

283.8863283.5545283.2226282.8906282.5585282.2262281.8938281.5613281.2287280.8960500

287.1979286.8673286.5365286.2057285.8747285.5436285.2124284.8810284.5496284.2180510

290.4979290.1684289.8388289.5091289.1793288.8493288.5193288.1891287.8588287.5284520

293.7862293.4579293.1295292.8010292.4723292.1435291.8146291.4856291.1565290.8272530

297.0630296.7359296.4086296.0812295.7537295.4261295.0983294.7705294.4425294.1144540

300.3282300.0022299.6761299.3498299.0235298.6970298.3705298.0438297.7170297.3901550

303.5817303.2569302.9319302.6069302.2817301.9564301.6310301.3055300.9798300.6540560

306.8237306.5000306.1762305.8523305.5283305.2042304.8799304.5555304.2310303.9064570

310.0540309.7315309.4089309.0861308.7633308.4403308.1172307.7940307.4707307.1472580

313.2728312.9514312.6299312.3084311.9867311.6648311.3429311.0209310.6987310.3764590

316.4799316.1597315.8394315.5190315.1984314.8778314.5570314.2361313.9151313.5940600

319.6754319.3564319.0373318.7180318.3986318.0791317.7595317.4398317.1199316.8000610

322.8594322.5415322.2235321.9054321.5872321.2689320.9504320.6318320.3132319.9944620

326.0317325.7150325.3982325.0812324.7642324.4470324.1297323.8123323.4948323.1771630

329.1924328.8769328.5612328.2454327.9295327.6135327.2974326.9811326.6648326.3483640

332.3415332.0271331.7126331.3980331.0833330.7684330.4535330.1384329.8232329.5079650

335.4790335.1658334.8525334.5390334.2254333.9117333.5979333.2840332.9700332.6558660

338.6050338.2929337.9807337.6684337.3560337.0435336.7308336.4180336.1052335.7922670

341.7193341.4084341.0973340.7862340.4749340.1636339.8521339.5405339.2287338.9169680

344.8220344.5122344.2024343.8924343.5823343.2721342.9617342.6513342.3407342.0301690

347.9131347.6045347.2958346.9870346.6780346.3690346.0598345.7505345.4411345.1316700

350.9926350.6851350.3776350.0699349.7622349.4543349.1463348.8381348.5299348.2215710

354.0605353.7542353.4478353.1413352.8347352.5280352.2211351.9141351.6071351.2999720

357.1167356.8116356.5064356.2011355.8956355.5900355.2844354.9786354.6726354.3666730

360.1614359.8575359.5534359.2492358.9449358.6405358.3360358.0314357.7266357.4217740

363.1945362.8917362.5888362.2858361.9827361.6794361.3760361.0726360.7690360.4653750

208.0959207.7386207.3811207.0236206.6659206.3081205.9502205.5922205.2340204.8758280

211.6628211.3066210.9503210.5939210.2374209.8808209.5240209.1672208.8102208.4531290

215.2180214.8630214.5079214.1527213.7973213.4418213.0862212.7305212.3747212.0188300

204.5174204.1589203.8003203.4416203.0828202.7238202.3648202.0056201.6463201.2869270

For questions, please contact: info@bedek.de www.bedek.de
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Table 5—Global Part Number Information (1)

GLOBAL PART NUMBER:   Y2010+025109R734V9   

DENOTES PRECISION VALUE CHARACTERISTICS

Y R = Ω
K = kΩ

0 = Tin-Lead
9 = Lead (Pb)-free
1 to 999 = custom

PRODUCT CODE RESISTANCE TOLERANCE

Y2010 = RTD-C
Y2011 = RTD-J
Y2012 = RTD-K
Y2013 = RTD-L

V = ± 0.005 %
T = ± 0.01 %

TEMPERATURE: +25ºC
TYPE: RTD-C

VALUE: 109.734 Ω
ABSOLUTE TOLERANCE: ± 0.005 %

TERMINATION: lead (Pb)-free

PACKAGING: bulk pack (standard)

PART NUMBER:   RTD-C  T  +25ºC  109.734  V    

RTD-C T 109.734

Ω

V+25

MODEL TERMINATION RESISTANCE VALUE TOLERANCETEMPERATURE

RTD-C
RTD-J
RTD-K
RTD-L

T = lead (Pb)-free
None = tin/lead alloy

V = ± 0.005 %
T = ± 0.01 %

 °C

Note
(1)

(2)

Resistors will be supplied per value specified on the order. Temperature listed is for reference only; customer's Resistance vs Temperature 
correlation not verified by VFR.

For non-standard requests, please contact application engineering.

9 R 4Y 2 0 1 0 1 0 7 3 V 9

SIMULATION TEMPERATURE

Simulation resistance for 
simulation temperature, see Table 4.

+ 0 2 5

Table 4—PT100 Temperature/Resistance Table

+9+8+7+6+5+4+3+2+1+0°C

387.0414386.7479386.4543386.1605385.8667385.5727385.2786384.9844384.6901384.3957830

389.9700389.6777389.3852389.0926388.8000388.5072388.2142387.9212387.6280387.3348840

390.2623850

369.2258368.9254368.6248368.3241368.0233367.7224367.4213367.1202366.8189366.5175770

372.2241371.9248371.6254371.3258371.0262370.7264370.4265370.1265369.8264369.5262780

375.2108374.9126374.6144374.3160374.0175373.7189373.4202373.1213372.8224372.5233790

378.1858377.8888377.5917377.2945376.9972376.6998376.4022376.1045375.8067375.5088800

381.1493380.8535380.5575380.2615379.9653379.6690379.3726379.0761378.7794378.4827810

384.1011383.8065383.5117383.2168382.9218382.6267382.3314382.0361381.7406381.4450820

366.2160365.9143365.6126365.3107365.0088364.7067364.4045364.1022363.7997363.4972760

For questions, please contact: info@bedek.de www.bedek.de
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ALL PRODUCTS, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Vishay Precision Group, Inc., its affiliates, agents, and employees, and all persons acting on its or their 

behalf (collectively, “Vishay Precision Group”), disclaim any and all liability for any errors, inaccuracies or 

incompleteness contained herein or in any other disclosure relating to any product.

The product specifications do not expand or otherwise modify Vishay Precision Group’s terms and 

conditions of purchase, including but not limited to, the warranty expressed therein.

Vishay Precision Group makes no warranty, representation or guarantee other than as set forth in the terms 

and conditions of purchase. To the maximum extent permitted by applicable law, Vishay Precision 
Group disclaims (i) any and all liability arising out of the application or use of any product, (ii) 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.

Information provided in datasheets and/or specifications may vary from actual results in different 

applications and performance may vary over time. Statements regarding the suitability of products for 

certain types of applications are based on Vishay Precision Group’s knowledge of typical requirements that 

are often placed on Vishay Precision Group products. 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.

No license, express, implied, or otherwise, to any intellectual property rights is granted by this document, or 

by any conduct of Vishay Precision Group.

The products shown herein are not designed for use in life-saving or life-sustaining applications unless 

otherwise expressly indicated. Customers using or selling Vishay Precision Group products not expressly 

indicated for use in such applications do so entirely at their own risk and agree to fully indemnify Vishay 

Precision Group for any damages arising or resulting from such use or sale. Please contact authorized 

Vishay Precision Group personnel to obtain written terms and conditions regarding products designed for 

such applications.

Product names and markings noted herein may be trademarks of their respective owners.

For questions, please contact: info@bedek.de www.bedek.de


