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»
1. About This Tool muRata P
1_1. Outline INNOVATOR IN ELECTRONICS

The SimSurfing NTC Thermistor Performance Simulator (hereafter called “this software”) is software
for simulating the output voltage versus temperature characteristics.

Each graph of the output voltage characteristics of the specified circuit, the output voltage error and
the temperature error are displayed.

@ NTC Thermistor Performance Simulator -

NTC Thermistors NTC Thermistors for Automotive -
@ NTC Thermistor Performance Simulator - English o
Search/View  Window  Help
NTC Thermistors NTC Thermistors for Automotive
Vin ¥'| Search Function On/Off
Rl / E Search/View  Window  Help
Vour Select P/N : NCP15XH103F03RC
NTC — = NTC Thermistor Simulation Output Voltage “ ¥ Voltage Error “ ¥ Temperature Error e
al umber 1ze [
Part Number Search 7| (Sele c'rc:lm 19 0.0 20
< ol 0.0 L —
§ § 7| 0603 - + e 2 17 = 004 — %
B ﬂjl 0 Clear Conditions 7 1005, 2 o T 0o _ £ 10
i i Zeos) | He 9 vour | g g o £ ~ _
§ H Ri ) W 7_ 5 —_ B B
+ - i > 4y 5 002 S
1 1 o -0.04 e
i | Part Number Size [ o e /) Center [] DIt 0. - = g ] —t
Q 1] 0.0
] [poroximation [ onveff 071 0.0 " -10
] NCPO3WB473E0SRL 05037020, 20 0 20 a0 80 80 100 -20 0 20 40 60 80 100 -20 [ 20 40 60 80 100
N ¥ | | NCPO3WB473105RL 0e03/020| [ o Temp.[degC] Temp [degC] Temp.[degC]
i vin Tolerance[%e] o
2 ] NCPO3WF104E05RL 08034020 | —_— —_— R
" = = ; > =
EI ] NCPO3WF1D4FOSRL 0803/020) [T ot — (=B %8 |&]a] %8 |&]a] (=] ® %] e &]%]
i i aX =
* [] NCPOIWF104J05RL 0603/020| [R1 Toterance (%] " Temperature Approximation Self Heating a X
- Simulation || NCPO3WF333E05RL 06037020 [*1 TCR[ppmycdegC] 200 100, 20 0.06
|| NCPOIWF333J05RL 0603020 [32 tkehm] 2 - = T -
(7] R2 Tolerance (%] T = =1 & 2, 0.05
|| NCPO3WFS3E0SRL 05037020 S w0 5 10 2 004
R2 TER[ppmydeat] 200 @ = = =
|| NCPO3WFG83JOSRL 06037020 = 4 e c
23 [kohm) 1 = 5 £ 003
[ NCPO3WL104E05RL 0603/020| [73 Toterance %] ‘ E 2 o 0 L
[ NCPO3WL104J0SRL 0503/020| [R3 TCRIppm/deaC] 200 FLA g ,// 8 o001
= L 0=
| NCPO3WL1S4E05RL 0603/020| [NTC PN NCFOSVIBATIEDSRI » 20 / 10 N e
07 08 11 13 15 17 18 07 08 11 13 15 17 18 k
|| NCPO3WL154105RL 06037020 [R25 Diohm] 47 VouiV] VoulV] 20 2 4 60 80 100
725 Tolerance [%) g Temp.[degC]
|| NCPO3WL224E05RL 0603/020) |- T
B_25/50 [K 4050
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»
1. About This Tool muRata P
1-2. Main Functions (1/2)

® Regarding the grounding circuit of the NTC thermistor and that of the resistor, the output voltage
characteristics can be simulated.

<Example of circuit>
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® In the default simulation, [Output Voltage (output voltage)], [Voltage Error (output voltage error)] and
[Temperature Error (temperature conversion error)] are displayed as graphs.

® In addition to the above 3 graphs, the following graphs can also be displayed.
» Vout Gain (output voltage per unit temperature)
» Self Heating (self-heating)
« Output Voltage Approximation (approximate value of the output voltage)
» Appropriate Vout Error (error in the approximate value of the voltage)
» Approximate Temp. Error (error in the approximate value of the voltage (temperature conversion ))
« Temperature Approximation (approximate value of the output temperature)
» Approximate Temp. Error versus Vout (error in the approximate value of the temperature)
» Approximate Temp. Error (error in the approximate value of the temperature (with respect to the
temperature))
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»
1. About This Tool muRata B
1_2. Main FunCtionS (2/2) INNOVATOR IN ELECTRONICS

® The characteristics data of each graph can be saved as a CSV file. Also, it can be printed out.

® Multiple circuits (Circuit O + Circuit 1 + ...) can be simulated simultaneously, and also the results can
be compared under each set of conditions.

® The recommended value of the voltage dividing resistor can be calculated.
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»
2. Quick Operation Guide muRata ‘
2_1. Slmulatlon Graph DISpIay INNOVATOR IN ELECTRONICS

® Start the software, then select (1) item No. and (2) circuit diagram, and click (3) =« smuaton |
the screen switches over, and, as shown on the next page, graphs representing the results of
simulation are displayed.

@ NTC Thermistor Performance Simulator -
NTC Thermistors NTC Thermistors for Automotive

SearchyView  Window  Help

Vin N | Search Function On/off Product Detail (O Stock Check (O
e n}
vout Select P/N : NCP15XH103F03RC Items 210 _—
NTC

ize [mm/inch] R_25[kohm] R_25 Tolerance [2%6] B [K] B Tolerance[%]

(Select Al = = 470 kahm V| (Select Al = = as00 K v (Select Al

Part Number
Part Mumber

(2)

-

V| 05030201 = kehm Vo5 - K v 05

? Q_ Ei}‘ ?- Clear Condition | 1005/0402 2 (0012 kehm (W11 2 0 K v 0.7
v 1608/0603 . )3 . V1 -
%_‘ Part Number Size [mm/inch] R_25 [kohm] R_25 Tolerance [%] B [K] B Tolerance [%] -
i’ @ ﬁ # || NCPO3ZWB473E0SRL 0E03/0201 47 3 4050 3
] NCPO3WB473J05RL 060370201 47 5 4050 3
['| NCPO3WF104EQSRL DE03/0201 100 3 4250 1
[ ] NCPD3WF104FO5RL 0603/0201 100 1 4250 1
\§ /| [} NCPO3WF104105RL 060370201 100 5 4250 1
(3) >> ¥ Simulation [} NCPO3WF333E05RL 0E03/0201 33 3 4250 1
[ ] NCPD3WF333J05RL 060370201 33 5 4250 1
0 [ ] NCPO3WFGE3ED5RL 060370201 63 3 4250 1
| ] NCPD3WF683J05RL DE03/0201 63 5 4250 1
] NCPO3WL104E0SRL 0E03/0201 100 3 4485 1
] NCPO3WL104J05RL 060370201 100 5 4485 1
|| NCPO3WL154EQSRL DE03/0201 150 3 4485 1
|| NCPO3WL154J05RL 0603,/0201 150 5 4485 1
[ ] NCPO3WLZ24E05RL 060370201 220 3 4485 1
|| NCPO3WL224J05RL 0603/0201 220 5 4485 1
[ ] NCPO3WL473EDSRL 060370201 47 3 4485 1
\ [ ] NCPD3WL473J05RL / DE03/0201 47 5 4485 1
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2. Quick Operation Guide
2-2. Overwriting Graphs

»
muRata P

INNOVATOR IN ELECTRONICS

® The circuit diagram and the parameters of the NTC thermistor are displayed on [NTC Thermistor

Simulation] (the parameter values can be changed).

® Click +/, then select a different circuit diagram or a product using the same procedure as that

indicated on the previous page and click =

. the results of simulation of the different circuit are

added to the existing graphs, enabling a comparison to be made.

NTC Thermistors. NTC Them

SearchfView

Window

Help

NTC Thermistor Simulation

i‘
6 o

1+

Mcircuito
Vin
Ri1
Vaul

NTC

[+ Compare Mode

W Center || Diff

Approximation

on/off

win[v]

2

Win Tolerance[%:]

o

R1 Recommend [kohm]

0.625

R1 [kohm]

6.2

R1 Tolerance [%]

1

1 TCR[ppm/degC]

200

R2 [kohm]

R2 Tolerance [%)]

R2 TCR[ppm/degC]

R3 [kohm]

R3 Tolerance [%)]

R3 TCR[pprry/degC]

MNTC P/N

MNCPOEXM102EDSRL »

R 25 [kohi]

1

F_25 Tolerance [%4]

]

B 25/50 [K]

2500

B_25/50 Tolerance [%]

1

B8] &

< J > |

data sheet

p

Simulation

parameters
Output Voltage “« % Voltage Error -
2 0.07
1.8k 0.05 T
S 12 g oot \: —== —
-E’: 038 u-; -0.01 ’> T 1
2 003
0.4 — > A -
“*-._‘_‘___“__ -0.0 I
0 -0.07
-20 0 20 40 60 30 100 20 40 60 il 100
Temp. [degC] Temp.[degC]
(=E]el%x]e]&]a] BRI
Temperature Error - X
25 -
% 1,5 e
=,
5 05
E
Yoo 2
] :
§ 15 ———1=
[ .
25 —
20 [ 20 40 60 80 100

Temp.[degC]

" The new simulation results are

————

' added to the graphs.— sy

7
Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 2019



»
2. Quick Operation Guide muRata

2-3. Comparison and Output of Simulation

® By changing the conditions of Circuit O, Circuit 1, ..., the results of each simulation can be compared
with each other on the same graph (after changing the conditions, click = ).

® You can save a curved line on a graph to a text file (CSV format).

® You can print out graphs.

<An example of comparing 2 simulation results>

NTC Thermistors NTC Thermistors for Automotive
SearchyView  Window  Help
NTC Thermistor Simulation Output Voltage “ % vygltage Error - X
M clrculto W circultl 3 16
g, Vin Vin :
- + A1 A1 gy, 12
Vaut Vaout o 5‘ )
x “ NTG NTG = 2 '|§-' 08
] |
(=] —
= = > : 5 0.4
[+ Compare Mode | Center [ | Diff [] Center 7] Diff — —_— = =
Approximation on/off [ onfaff 0 I —— 0.4
-20 0 20 40 &0 30 100 -20 0 20 40 &0 0 100
vin[v] 2 3 Temp.[degC] Temp.[degC]
Win Tolerance[%:] o a
F1 Rec nd [koh 0.625 4 273 = @ | & [ = I 7 I = | e 1 & T & I = I 1 e |
cnrene fon) LE| 8 %8 & 9] L=l all%e|[@9]
1 [kohr] 5o 5o | )l I I, I, )l J | I, M I, I, I, )
R1 Tolerance [%] |1 1 Temperature Error - X
R1 TCR[ppmy/degC] 200 200
R2 [kohm] _ 20
2 Tolerance [%6) (5)',‘
R2 TCR[ppmy/degC] S -10 — -
F3 [kahm] g
R3 Tolerance [%] w
a -110
R3 TCR[ppmy/deaC] g
NTC PN MCFOZAM10ZE0SRL » |MCFOIXHEEZEDSRL » = ~
210 _
R_25 [kohm] 1 5.3 -20 0 20 40 60 a0 100
F_25 Tolerar Temp.[degC]
5 2550 ] You can save the results
5 2550 in text format. IIE—E'II'@—'IIIT'I |'?‘||‘?'||‘T'|
B - 'Lﬁ You can print out the simulation
1 conditions and results.

\
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»
3. Detalls of Operation muRata P
3-1. Selecting the Desired Type of NTC Thermistor

® You can select an NTC thermistor for general use or an NTC thermistor for automotive.
By clicking [NTC Thermistor] or [Automotive NTC Thermistor], the type of thermistor is switched over.

NTC Thermistors for Automotive

NTC Thermistors

Search/View  Window  Hel

NTC Thermistor Simulation

Micirculto R
¥ + "L
I NTC Thermistor Performance Simulator v
% 9
[ Compare tode B Certer [ DI ( NTC Thennlstnrs\ NTC Thermistors for Automotive
Approcdmation on/off
Win[V] 3
Win Toleranoe] %) [o]
R1 Recommend [kohm]  |0.625 o= | @m ||
— — L=E)L8 ]
R1 Tolerance [%] 1
R1 TCR[pprydeat] 200
R2 [kohm]
2 Tolerance [%e]
R TCA[ppmy/degC]
3 [kohm)
R3 Tolerance [%]
A3 TCR[ppm/degC]
MTC PN MNCPOEXM102EDSRL »
R_25 [kohm] 1
R_25 Talerance [%] 3
B 25/50 (K] 3500
B 25/50 Tolerance [%)] 1
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»
3. Details of Operation muRata

3-2. Selecting a Simulation Circuit

® Select the item No. and the circuit diagram.
You can select up to 10 circuits (a resistance grounding circuit, 2 NTC thermistor grounding circuits,
and 5 circuits at the resistor insertion positions).
After making a selection, click — #*m=% | The simulation results will be displayed on a graph.

O (P @] O o O
- O
[t = =
o = Z =
= o
o
=
=2
@ NTC Thermistor Performance Simulator  ~ o
= - = =4
NTC Thermistors \ * NTC Thermistors for Automotive
Search/View ~ Window  Help O
O —o —0
Vin /| Search Function On/Off
R1
Vout Select P/N : NCP15XH103F
= Part Numbar
Part Numb ¥ (Select All} = = L
0503/0201 = kehm /o5 = = = = =
Clear Conditions /| 100570402 2 (o022 |kohm |1 2 310
/| 1808/0603 . ¥3 . O O (f
L Part Number Size [mmy/inch] R_25 [kahm] R_25 Tolerance [%]|B [K]
0:5] | NCPOSWB473E0SRL 0603/0201 47 3 4050
| NCPO3WB473]05RL 0603/0201 47 5 4050
%—< | NCPO3WF104EQSRL 0503/0201 100 3 4250 O O
g [ NCPO3WF104FOSRL 0603/0201 100 1 4250
] NCPO3WF104J05RL 0603/0201 100 5 4250 O
-/ Simulation | NCPO3WF333E05RL 0603/0201 33 3 4250 E
(] NCPO3WF333J0SRL 0603/0201 33 H 4250 = E
@ (] NCPO3WFE83EQSRL 0603/0201 68 3 4250 E =
] NCPO3WF&83J05RL 0603/0201 68 5 4250 = ;;J
] NCPO3WL104ED5RL 0603/0201 100 3 4485 =2
|| NCPO3WL104J05RL 0603/0201 100 5 4485
(] NCPO3WL1S4EQSRL 0603/0201 150 3 4485
[ NCPO3WL154J0SRL 0603/0201 150 H 4485
| NCPO3WL224E05RL 0503/0201 220 3 4485
(] NCPO3WL224J0SRL 0603/0201 220 5 4485 = = = =
] NCPO3WL473E0SRL 0603/0201 47 3 4485
] NCPO3WL473J05RL 0603/0201 47 5 4485 1
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v
3. Detalls of Operation muRata P
3-3. Changing/Setting the Simulation Conditions (1/6) ™"

® You can freely change each item in the [NTC Thermistor Simulation] window.

<About the voltage parameters>

f NTC Thermistors j NTC Thermistors for Autom{ , Compare Mode (comparison mode)

Search/View  Window  Help If you click % | , and then select [Voltage Error] followed by [Diff], the following items will be
displayed (this function can be used only when multiple circuits are selected).
When you remove the Compare Mode check, all of the circuits change to Center (the mode

NTC Thermistor Simulation
Mcrculto [ | Hcirouit

4‘ i‘ vy vin ceases to be the comparison mode), and the values of each circuit are displayed.
Waut
i‘ i‘ o * Vout Error H : Difference between the upper limit value of the output and the output
voltage of Circuit 0 to Circuit n

— = Cm; o |7 *Vout Error L : Difference bgtW(_aen the _Iow_er limit value of the output and the output
— e RETS . vgltage of Circuit O to Circuit n
= - - * Vout Difference+ : Difference between the upper limit value of the output voltage of
T — m > Circuit n and the output voltage of Circuit (n-1)
Rl Recommend [kohm] 0625 0427 * Vout Difference : Difference between the output voltage of Circuit n and the output
R1 [kohm] 82 6.2 voltage of Circuit (n-1)
A Toeranee (] ! . - Vout Difference- : Difference between the lower limit value of the output voltage of
= I;[:.I]mmm = 2 Circuit n and the output voltage of Circuit (n-1)

R2 Tolerance [%]

: » Approximation
R2 TCR[ppm/degC]

Display/non-display of error graph

3 [kohm] . N . . .
R3 Totorance (98] (Refer to [3-3 Changing/Setting the Simulation Conditions (6/6)].)
R3 TCR[ppmydegC]
NTC P/ NCPOZXMI02E0SRL » [WCFO3XH153E o \/in (V)
R_25 [kohm] i = Input voltage (The initial value is 3 [V]).
R_25 Tolerance [%] 3 3
B 25/50 [K 3500 3380 .
o « Vin Tolerance
B_25/50 Tolerance [%] 1 1

Used to enter the input voltage tolerance (the initial value is 0.0 [%)]).

E i‘ :ﬂtalshe:t } :atals_

J||
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3. Details of Operation muRata P
3-3. Changing/Setting the Simulation Conditions (2/6) """

f NTC Thermistors j NTC Thermistors for Automotive

Search/View Window  Help

e ekl — <About the fixed resistor parameters>
Mcrculto  [[B][]| Hlcirey

4 + B + R1 Recommend (kohm)
|

3 NTC / Recommended resistance value of R1

If the lower limit temperature is T1, the upper limit temperature is Th, the output voltage at
temperature T1 is Vout (T1), and the output voltage at temperature Th is Vout (Th), the value of

M Compare Mode ¥|Center [ it | [/ R1 in the case where the following formula holds will be the recommended value.

Approcimation |z| on/off

Vinv] : / * R1 (kohm)

Win Tolerance] %] 0 / ﬂ/‘ Resistance Value (R)

R1 Recommend [kohm] 0.625 / 427 L . . . . . .

g p— — L=< The number of resistors selected differs according to the selected simulation circuit (R1 to R3).
PR —— p 7 The initial value differs according to the selected simulation circuit.

R1 TCR[ppmydegC] 200 200

12 [kohm] * R1 Tolerance (%)

R2 Tolerance [%] Resistance tolerance (R Tolerance)

R2 TCR[ppm/degC]
R3 [kohm]

R3 Tolerance [%]
R3 TCR[ppmy/degC]

The number of resistances differs according to the selected simulation circuit (R1 to R3).
The initial value is 1 (%).

NTC P/ ncromamozessal » noroa ¢ R1 TCR (ppm/deg.C)

R_25 [kohm] 1 15 Resistor temperature coefficient (R TCR)

R_25 Tolerance [%] 3 & The number of resistors differs according to the selected simulation circuit (R1 to R3).
B25/50 K] — il The initial value is 200 [ppm/°C].

B_25/50 Tolerance [%] 1 1

< | = || =
E i‘ data sheet | data]s;heet i
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3. Detalls of Operation muRata P
3-3. Changing/Setting the Simulation Conditions (3/6) """

f NTC Thermistors j NTC Thermistors for Automotive

Search/View Window  Help

NTC Thermistor Simulation
Mcrculto B[] | ldreouitl

L Vi Wi
P + N B ! B
Vaut ot
NTC| NTC
%] 1

] Compare Mode | Center Diiff D Center Diff

Approsimation [ onyoff [ onfoff
Win[W] 3 3

Win Tolerance] %] 0 [}

R1 Recommend [kohm] 0.625 9.427

R1 [kohm] 8.2 G.2

R1 Tolerance [%] 1 1

R1 TCR[ppmy/deglC] 200 200

R2 [kohm]

R2 Tolerance [%]
R2 TCR[ppm/degC]
R3 [kohm]

R3 Tolerance [%]
R3 TCR[ppmy/degC]

NTCPN ey ey <Parameters of the selected thermistor>
R._25 [kohm] 1 ?/

R_25 Tolerance [%] 3 3 « NTC P/N

B_25/50 [K] 200 EE Item No. selected from the item No. list

B_25/50 Tolerance [%] 1 1

Below this item No., R25 (kohm), the resistance tolerance, B (25/50) (K), and the B

< J_ > J_= constant coefficient tolerance (%) of the selected item No. are displayed.
E i‘ data sheet || dg (%) play
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»
3. Details of Operation muRata P
3-3. Changing/Setting the Simulation Conditions (4/6) "

® You can change the settings of the graph parameters and the displayed graph by clicking @ :

f NTC Thermistors ‘J

Search/View Wind

NTC Thermistor Simuli

<Setting the parameters>

* Temp L[deg.C]
Lower limit temperature (Temp L). The initial value is -20 (°C).

Setting

x/ « Temp H[deg. C]
Upper limit temperature (Temp H). The initial value is 85 (°C).

Parameter

Temp_L[degC] |-20

Temp_H[degC] 85 * Thermal Dissipation Constant
Tshgrma' Disiipati/odn CO;Sta"t Heat dissipation constant. The initial value is calculated based on the assumption of 3.5
. C[mW/degC

mw/°C (assuming surface mounting of the NTC21 Series).
Heat dissipation constant depends on the size of the NTC element.
Please change the heat dissipation constant as follows depending on the element size.

Graph
«| Output Voltage

+| Voltage Error

. . .. .

v e:perature rror Series Heat dissipation
Self Heati
elf Heating constant [mW/°C]
Voltage Gain

Vout Approximation NCPOS SeneS 2
Degree | 1 v
Temperature Approximation NCP].S,NCU15 SerieS 25
Degree | 1 v .
o NCP18,NCU18 Series 3
NCP21 Series 3.5

14
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3. Detalls of Operation muRata P
3-3. Changing/Setting the Simulation Conditions (5/6) "

<Graph parameters (1/2)>

- + Outline Voltage
(_NTC Thermistors Output voltage. When this item is selected, the following items are displayed.
Search/View Wind
R * Vout_typ : Output voltage at Circuit 0 to Circuit n
kel - Vout_max : Upper limit value of the output voltage at Circuit O to Circuit n
*Vout_min : Lower limit value of the output voltage at Circuit O to Circuit n

+)
» Voltage Error
Output voltage error graph. When you select [Diff] in the [NTC Thermistor Simulation] window

and then select this item, the following items are displayed.

Setting x *Vout Error H : Upper limit value of the output at Circuit O to Circuit n
Parameter *Vout Error L : Lower limit value of the output at Circuit O to Circuit n
Temp_L[degC] -20 * Vout Difference+ : Difference between the upper limit value of the output voltage at
Temp_H[deac] |85 Circuit n and the output voltage at Circuit (n-1)
Thermal Dissipation Constant * Vout Difference :Difference between the output voltage at Circuit n and the output
35 |Clmi/deC] voltage at Circuit (n-1)
Graph

* Vout Difference- : Difference between the lower limit value of the output voltage at
Circuit n and the output voltage at Circuit (n-1)

«| Output Voltage

+| Voltage Error

«| Temperature Error

* Temperature Error

Self Heatin
Voltage Gai Temperature conversion error graph. When you select this item, the following items are displayed.
: V"”tfp“m"‘ma“”” - Temperature Error L at Circuit 0 ton  : temperature conversion graph of Vout Error L
egree v . . .
Temperature Approximation * Temperature Error H at Circuit 0 to n  : temperature conversion graph of Vout Error H
Degree (1 v * Temp Difference+ : Value resulting from the conversion of [Vout
OK| Cancel _ Differenceﬂ into the temperature at Circuit (n-1)
* Temp difference : Value resulting from the conversion of [Vout
Difference] into the temperature at Circuit (n-1)
* Temp Difference- : Value resulting from the conversion of [Vout

Difference-] into the temperature at Circuit (n-1)

15
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3. Details of Operation muRata P
3-3. Changing/Setting the Simulation Conditions (6/6) "

<Graph parameters (2/2)>

('NTC Thermistors ) + Self Heating

Self-heating graph. When you select this item, self-heating (Self Heating [°C]) at Circuit 0 to n is
displayed.

Search/View Wind

NTC Thermistor Simuli

ah

* Voltage Gain
Graph of output voltage per unit temperature. When you select this item, the output voltage per
unit temperature (Vout Gain [mV/°C]) at Circuit O to n is displayed.

* Vout Approximation

Graph indicating approximate value of the output voltage. When you select [Approximation] in the
x [NTC Thermistor Simulation] window and then select this item, the following items are displayed.

Setting

Parameter

» Graph of Vout-type (center value of the output voltage) and Vout Approximation
(approximate value of the output voltage) at Circuit n

« Graph of Approximate Vout Error (error in the approximate value of the voltage)

« Error in the Approximate Temp. Error (error in the approximate value resulting
from temperature conversion)

* “Degree” is the order of the above approximation formula

Temp_L[degC] |-20

Temp_H[degC] |85

Thermal Dissipation Constant
3.5 C[mW/degC]

Graph

«| Output Voltage

+| Voltage Error

Temperature Approximation

¥ Temperature Error Graph indicating the approximate value of the temperature versus the output voltage. When you
Self Heating select [Approximation] in the [NTC Thermistor Simulation] window and then select this item, the
Voltage Gain following items are displayed.
Vout Approximation

Degree (1 — + Graph of Temp-typ (center value of the voltage) and Temp Approximation
Temperature Approximation (approximate value of the temperature versus the output voltage) of Circuit n.

Degree 1 M + Graph of Approximate Temp. Error versus Vout (error in the approximate value

OK| Cancel of the temperature with respect to voltage)

+ Graph of Approximate Temp. Error versus Temp (error in the approximate value
with respect to temperature)
* “Degree” is the order of the above approximation formula
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»
3. Details of Operation muRata
3_4. SaVing a Text File NNOVATOR IN ELECTRONICS

You can save data in the CSV format.

NTC Thermistor Simulation

[ circuit0
Vin
~
%+ .
— — Vaut
% ‘ ‘: | NTG
M compare Mode ~f Center Dt
Approximation [o#] enfoff
win[v] 3
vin Tolerance[3z] ]
40 |Result
Ri Recommend [th‘ﬂ] D.625 41 | Termplde g.CVout_minly Vo ut_typlv Vo ut_ma[y Vo ut_Ermor-Vout_Error Temp Error Temp ErrorSe FHeating Vo utGainln Output Vol Approximat Approximat Temperatu Approximate Temp, Error
= . 42 —-20 1577058 14628314 1679724 -005175 00509 0102822 1217465 -0M135 -391082 -19.1082
R1 [kohm] 8.2 4 -19 1532335 1591357 1642126 -005152 0050763 -1.35746 1377617 0103302 3730076 1203838 -038747 103602 -367222 -177:222
R1 Tolerance [3:] 1 =2 -18 1502788 1554015 1604579 -005123 0050865 -1.35715 17374875 0103552 3725813 1190312 -03637 9761687 -343433 -16.3433
- 435 —17 1465866 1516841 1587128 -005088 0050288 -1.35648 1372332 0103674 37072 1176736 -034011 9174183 -3189753 145753
Rl Tci:jpm,.'deglc] 200 46 —16 142841 1479871 152983 -005046 004896 -1.35582 1369522 0103660 3654558 1163158 -031671 08585633 -296202 —13.6202
47 -15 1383155 14435 149272 -004888 004857 -1.35345 1365023 0103538 3662515 11406583 -028357 BO1544 27281 12281
R2 [kohm] 48 -14 1357155 140662 1455742 -004947 0040122 -135085 1360282 0103235 3636379 1136007 -027061 7441833 -249539 -109530
Rz Tolerance [%] 49 -13 1321544 1370422 1419088 -004838 0048636 -1.35064 1357385 0102013 36000923 1122431 -024795 6586854 -22648 -964804
= - 50 —12 1288338 1334602 1382684 -004826 0048082 -1.34981 13548684 0102426 3562126 1108854 -022575 6337437 -203662 -0.36619
R2 TCR[ppm/deg.C] 51 —11 12515986 129918 1346666 -004758 0047486 -1.34925 1352026 0101828 3519443 1095278 -0203% 5783581 181087 710872
- 52 -10 1217328 1264213 1311042 -004688 0046828 —1.34671 1348305 0101125 3477306 1081702 -018251 5248639 -158822 -588224
R3 [kohm] 53 -0 1183485 1223634 1275774 —004615 004614 -1.34414 1344374 0100318 3432700 1068125 -016151 4704979 -136735 -467%44
- 54 -6 1150194 1195559 1240071 -004537 0045412 -134288 1341515 Q08945 338164 1054545 -014101 4168855 -115088 -35088
R3 Tolerance .:!'i?] 55 =7 1117455 1162001 1206656 -004455 0044655 -134218 1338878 0088422 3327071 1040873 -012103 3637674 -837108 -237108
= P 56 —6 1085318 1128017 1172881 —00437 0043864 —1.34103 1335988 0087344 327089 1027387 -010162 3106823 -7.26985 —126385
R3 TCR[ppm/deg.C] 57 -5 1053748 1086583 1.13%632 -004284 0043048 —1.338 1332423 0086187 3214891  1.01382 -008276 2574277 52038 -02038
NTC P/N MCPOZXMIOZEDSRL 8 U~ 58 -4 1022765 1064713 1106019 -004185 0042202 -1.33606 1328065 0094855 315653 1000244 -006447 2042543 -317389 082611
59 -3 08924 1033452 1.074734 —-004105 0041331 -1.33533 1326325 0093656 3085213 0936668 -004673 1511518 118223 1517772
R_25 [kohm] 1 60 —2 0862687 1002813 1.043261 -004013 0040447 -1.33366 1323069 0082285 3032811 0873091 -002972 0980008 0769566 2769566
61 -1 0833615 0872786 1.012356 -003818 003856 -1.33285 1320203 0080878 2967857 0858515 -001328 0447487 2681724 3681724
R_25 Tolerance [% 3 62 0 0805208 0943456 08982081 -003825 0038634 -1.33086 13174198 0089413 2303408 08545338 0002483 -008551 4550763 45507463
E_25/50 [K] = 63 10877408 0914723 08952429 -003732 0037701 -1.3274 1313857 0087001 2840214 08532363 0017635 -06208% 633081 538081
= 4 2 0850303 0886652 0923444 -003635 0036792 -1.326692 1310606 003635 2773211 0818786 0032134 -115875 8169337 6169337
B_25/50 Toleran 65 3 0823872 0858264 0885132 -003539 0035868 -1.32588 1308275 0084768 27056253 0850621 0045846 -1 69841 95914018 6914018
— e 66 4 0788087 0832547 0867459 —003446 0034813 —1.32336 1306188 0083157 2638178 08591634 0058087 —22386% 1161586 7615564
67 5 0772983 08065 0840481 003351 0033881 -1.3208 1302376 0081523 257276 0878057 0071557 -278134 1327519 B275180
= | = | 68 6 0748525 0781082 0814148 —003257 0033057 —1.31856 128802 007087 2507016 0864481 008335 -3.32625 1489370 8053786
data sheet | 69 7 0724743 (75636 0788506 —-003162 0032146 -13181 1206433 0075203 2438792 0850305 0004545 -387671 1646025 946325
— 70 8 07015058 0732316 0763516 -003072 00312 -1.31503 128475 0076528 2372552 0837328 0105013 -442608 1300093 1000093

You can also do this by using the icons ineachgraph. By [ = | @ | % | & || & | 9 |
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»
3. Details of Operation muRata
3_5. Pr‘inting INNOVATOR IN ELECTRONICS

You can print out displayed graphs.

NTC Thermistor Simulation i
Jcircuito <Example of printout screen>
r'ul ¢ + Vin Murata Chip Thermistor Output Veltage Simulator Murata Manufactruing Co., Ltd [0 Rt
- R
Waut
NTG Gt e
a4 a b,
wiel]
= Vin[V] —
i T
¥ compare Mode o Center || Diff v
T Yool
Approximation [o#] enfoff -
2 Yooanaig
vin[v] 3 e
WS Vloranal]
vin Tolerance[2s] 0 %’“’““'“
i e e
Castvonn
R1 Recommend [kohm] D.625 IKI';']M :
s -2s/50 o]
R1 [kohm] 8.2 Out Valtage
- W crosxicagosa, sreu veus i Clmip Dl
Ri Tolerance [%%] 1 f
R1 TCR[ppm/deg.C] 200 % T
g
R2 [kohm] o Pt
R2 Tolerance [%] = Tormp fdog) b
I i Voltage Error
R2 TCRIppm/deg.C] o oz, s vt vt D Dl
R3 [kohm] s 0 -
g i e
R3 Tolerance [%&] H ——
S a0t
R3 TCR[ppm/deg.C] oo
-20 [ E 100
NTC P/M NCF'EIE.XLHD;/ Temp.[degC]
Temperaturs Error
R_25 [kohm] 1 > T McroozE0sRL croutn Temperstuee Enert [ Low [rigny
NP S N N =
R_25 Tolerance [9s] 3 % .
w
3
B_25/50 [K] ..S/D/ e i
= o
B_25/50 Tolerance [%] / 25 50
Temp [degC]
& (=) =
d ﬂtﬂ She Et https://ds. murata.co.jp/simsurfing/ntcthermistor print_html 2018/04/27

You can also do this by using the icons ineachgraph. =y [ = | @ | % | & || 2 | 9
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»
3. Details of Operation muRata P
3_6. Maklng a Mark On a Graph INNOVATOR IN ELECTRONICS

® \When you move the mouse to the desired point on a graph, the value corresponding to that point is
displayed.
® You can mark this point by clicking on it. To cancel the mark, click the mouse once again.

Output Voltage - X
en yo ove the mouse
32 0 the desired po e value
orresponding to that po
displayed
2.8 |
U}N:NCPD3WB473EDSRL
circuit0 Vout
Min
Temp.:9.0degC Ou Ca ark any Gesired
04 Vout:2.81V N hoint b 10
=
3
> 11
< P/N:NCPO3WB473E05RL
circuitd Vout O > OVeE <
Min arked po by entering
‘I'emp.:.50,0 .degC e desired pe
16 Vout:2.13V
1.2
-20 0 20 40 60 80 100

Temp.[degC]

(=E®) %x])e]&] 5]
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4. How to Confirm the Version muRata P
and Make Enquiries

® You can access the Contact Form on our website, by using the following link.

f NTC Thermistors '] NTC Thermistors for Automotive
Search/View  Window  Help
— Manual
Wl preferred numbers ave as CSV_ & Product Detail (O Stock Check iy
Seli Open Murata Web 3 B Ttems 210 (Where to buy) Cory
P‘ar{ WEEET R_25 Tolerance [%6] | B [K] B Toler
Part Mumber Search ¥ (Select All} - ] A / e =
3
[+ beo3/0201 ‘ ‘ 5
| Clear Conditions | 7] 1005/0402 7
[v] 1608/0603 .
Part Mumber Size [mm/inch] |le
i—u 0:5 ?ﬁ uzb | NCPO3WB473E05RL 0603/0201 1.12.2
_] MCPO3WB473I05RL 0603/0201 Copyright ¢ Burata Manufacturing Ca, Ltd. ALL Rights Reserved. |
_ ] NCPO3WFLO4EQ5RL 0E03/0201 Dats Varsit
_ 1 NCPO3WFLO04F05RL 0E03/0201 Data: 20181204 01 -
pe Ceramic Capacitors Data: 20180403_01 | —
_| NCPOIWF104J05RL 0603/0201 voltage Capacitors Data: 20161003 _01 | | |
g i NCPO3IWF333E05RL 0E03/0201 Capacitors Data: 20180404_01 _
:F Simulation a / erminal Capacitors Data: 20181004 01 -
_] MNCPO3WF333105RL DB03/0201 Holdiflsmd Capacitors Data: 20190227 _01
o [) NCPO3WFGB3EQSRL  |0603/0201 Fergreads Data: 20181118 01 @ oenve o -
_ ] NCPO3WFGE3IOSRL 0E03/0201 - ]
| NCPO3WL1D4EOSRL 0603/0201 fnauiry (Cicc here) |
_| NCPOZWL104J05RL 0E03/0201 (V1] E] EERR T a
_ ] NCPO3ZWL154ED5SRL 0E03/0201 150 3 4485 1
5RO TEATAED] FEMAS S0 10N [ AAGE 1
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»
Appendix muRata

Preferred Numbers

ES E24 E96 E& E24 ES6 E& E24 E9S
10 10 100 22 22 215 47 47 464
102 221 475

105 226 487

107 232 495

11 110 24 237 51 511
113 243 523

115 249 5386

118 255 545

12 121 27 261 36 S62
124 267 576

127 274 590

130 280 604

13 133 30 287 62 619
137 204 a34

140 301 45

143 309 665

15 15 147 i3 33 316 63 68 681
150 324 698

154 332 715

158 340 732

16 162 36 348 75 750
165 357 768

165 365 a7

174 374 808

18 178 39 383 82 825
182 392 845

187 402 865

191 412 887

20 196 43 422 91 905
200 432 931

205 442 953

210 453 976
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