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SEMICONDUCTOR

KNTCO0402/470KF3950

Specifications for Chip NTC thermistor

Datasheet

1 4#MER~F  Shape and Dimensions

o RF: A1

e PCBE#: WK 2f%E 1 .

L 1 .

Ui Hi HR (External electrode)

\%E}&iﬁ%‘(Gass coat)

Dimensions: See Fig.1 and Table 1.

EAE(NTC ceramic)
FH #2474 £H(Solder-resist)

o |

y

Recommended PCB pattern for reflow soldering: See Fig.2 and Table 1

F:4R (Land pattern)

E 2 Fig.2
# 1 (Table1) FLAZ unit: inch[mm]
2599 Type L w T a A B C
0402 0.03940.006 | 0.02040.006 | 0.02040.006 | 0.010+0.004
[0.45-0.55] | [0.4-0.5] | [0.45-0.55]
[1005] [1.020.15] [0.540.15] | [0.520.15] | [0.2540.1]
2 ES4%ME Electrical Characteristics
X . . HIN 1) 2 . TARIREE
MBS | BWH | BWH | AVWTARE | FEHEAK W% .
. Permissible . Thermal . Operating
S Resistance | B Constant | B Constant Dissipation ) Rated Electric .
. . . Operating Current Time . ambient
Part No (25°C) (25/50°C) | (25/85°C) 25°C) Factor Power(25C)
( . Constant temperature
(k) (K) (K> (mA) (mW/C) (mW) .
(s) (C)
KNTC0402/470KF3950 | 470+1% 3950+% 4010 ref. 0.04 1.0 <3 100 -40~+125
¥ Notes: 7E 25 CHr bR, DARMGEE RS IR . When measured at 25<C in still air, as a single unit without mounting.
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3 RERMNAER 3 Test and Measurement Procedures

PR » Test Conditions
/W% 5 S/ DTS s L M Y 7 N2 2o S L B Unless otherwise specified, the standard atmospheric
a. FREEIRAE: 2045°C; conditions for measurement/test as:
b. AHXTIESE: 65420%:; a. Ambient Temperature: 2015°C
c. < Jk: 86 kPa~106 kPa b. Relative Humidity: 65420%
DRI A J s, AE T IR 2 2F Tl c. Air Pressure: 86kPa to 106kPa
a. FERIRAE: 2542°C; If any doubt on the results, measurements/tests should
b. AHXTHERE: 6535% be made within the following limits:
c. AJE: 86kPa~ 106kPa a. Ambient Temperature: 2532°C

b. Relative Humidity: 6545%
c. Air Pressure: 86kPa to 106kPa

* RERE - Inspection Equipment
SAURG RS 20 5RO B Visual Examination: 20 X magnifier
FEAEAS A #Ag L BE IR Resistance value test; Thermistor resistance tester

4  BMANR  Electrical Test

5 No. TH Items VR 7 2 & 1F Test Methods and Remarks
25°CEIhF A EE A
) N ] BEEE Ambient temperature:  2540.05°C
1 Nominal Zero-Power Resistance at o . .
MR Th 2 Measuring electric power: <0.1mW
25C(R25)
SR AEIR I 2530.05°C,  5040.05°C 5k 8540.05°C Il 2t FLBHAM -
Measure the resistance at the ambient temperature of 2540.05°C, 5040.05C or
) B {E % 8540.05C.
Nominal B Constant oon_ InRys—InRgo oon_ InRys—InRgs
B(25-50C)= T 1/ Te, B(25-85C)= Y=y
T: 4%HEE (K) Absolute temperature (K)
FEZRDNZFAT, LR PRSI B R A SURAR AT, P B e 7= 2k
RANREE TO SRR T1 W#REZ I 63.2%IW IR A4 I 75 B ia], 18
AR (S)FRR .
The total time for the temperature of the thermistor to change by 63.2% of the
difference from ambient temperature To ("C) to T1 ('C) by the drastic change of the
power applied to thermistor from Non-zero Power to Zero-Power state, normally
expressed in second(S).
Y
3 A 18] 3 %
Thermal Time Constant T,
E
2
£
=
0]
i
Ta
B8] Time >
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5 No T H Items WA T & 8% Test Methods and Remarks
FE—EABGREZ T, NTC i@ B & & SR TS 1C I s 2
Dz, WHE mWICHRIR. W iR A SR
The required power which makes the NTC thermistor body temperature raise 1°C
FERLRHL through self-heated, normally expressed in milliwatts per degree Celsius (mW/C). It
4
Dissipation Factor can be calculated by the following formula:
5= w
T T-T,
o FEFREGIREE 25°C 1 K] [ B R Pl R TR T 100°C BT il E T 2.
NS
5 The necessary electric power makes thermistor’s temperature rise 100°C by
Rated Power ) ]
self-heating at ambient temperature 25°C.
. . FEg R A il H SRR TR Y 1C R
VT AR N _ o
6 L ] The current that keep body temperature of chip NTC on the PC board in still air
Permissible operating current . .
rising 1<C by self-heating.

7 Notes: 7£ 25C [ b2 4 NTC FBBHR BN 100mW [{AUE D%, NTC BB & 7HE 100C A 4. HK
PRAR) THl B2 T E 2> 3 30 NTC IAECRBR R MR AL, PR AN A TR) A 25 FL IR T 10mW i Zh#6 (10mW ) T %4
2x1k NTC R TR 10°C /4D BRI/ T SV LAE IR R 1/10 LART 1 NTC #A R B . ThR 5 TR
FERI SR RN B s
When Rated Electric Power(100mW) is applied to NTC thermistor at 25°C in still air, temperature rise of the NTC thermistor
is about 100°C. However, too rapid temperature rise may cause unexpected failures to the NTC thermistor, please do not apply

more than 10mW of electric power to it in short time (10mW of power will increase the temperature of the NTC thermistor by

about 10°C). The current less than 1/10 of the Permissive Operating Current value is recommended in order to prevent

self-heating of the NTC thermistor. The relationship between electric power and operating temperature is showed as below:

ThEe 5 R

Electric power & temperature Curve

100%
50% -
0 ‘ ‘
-40°C 25°C 75°C 125°C
5 {EHitERY Reliability Test
HHE PRARE PR T7 K R
Items Standard Test Methods and Remarks Requirements
A R IR AR MR AR b (s BB R A A AR ), 4%k | o ARG I8 BB AR G045 -
Fiv7s 77 Tl it A A 7 5 No removal or split of the termination
Solder the chip to the testing jig (glass epoxy board shown in the right) | or other defects shall occur.
using eutectic solder. Then apply a force in the direction of the arrow.
PRSPy an
. hij
Terminal | IEC 60068-2-21 RoF size F | {500 Duration BN
Strength 0201 ZN ——y
0402, 0603 5N 104s ,
0805 10N Mwﬁzm —

Glass Epoxy Board

www.yongyutai.com
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W dh R AR b (A B PR MRS B0, R | © TN .
Sk BT R 5 ALt e F 775 No visible damage.
Solder the chip to the test jig (glass epoxy board shown in the right) [ @ | AR25/R25 | <2%
using a eutectic solder. Then apply a force in the direction shown as
follow; AL unit: mm
20 . HKM Type | a b c
. R30 E}ﬂ 0201 | 025 | 03 | 03
R [ 0402 | 04 | 15[ 05
Resistance | IEC 60068-2-21 M — 0603 10 | 30 | 12
to Flexure = 45 l,:'_v 45 5’3 ¥ Flexure 0805 12 | 40 | 165
it 3 \
Rt 5 A O | Rt L, s
Si Flexure Pressurizing Duration L " l
ize
Speed / T#c ] EI
AV 272 S
0201, 1mm 100
<0.5mm/s 10Hs -
0402, 0603, 0805 2mm
© A REEENRER b Gty B TR R A BB A AR ; THMAGA -
Solder the chip to the testing jig (glass epoxy board shown in the | No visible damage.
left) using eutectic solder.
@ b AEIRIESY 1.5mm #EATHRE), SR TEE Y 10Hz ~55 Hz;
The chip shall be subjected to a simple harmonic motion having M Cupad  FIIRRE Soldermask
o total amplitude of 1.5mm, the frequency being varied uniformly
Vibrati IEC 60068-2-80 between the approximate limits of 10 and 55 Hz.
ibration X . . . 1 b ]
@ Tﬁiﬂiﬁﬁ?’ﬁ 10Hz—55Hz—10Hz f}ﬁﬂ:’ }%/ﬁﬂj‘j 1 %@#v Egl‘ﬂ ﬁﬁﬁﬁ?ﬁﬁGlassEpoxyBoard
ZANEARE BT A EARED 2 /N (L6 M.
The frequency ranges from 10 to 55 Hz and return to 10 Hz shall
be traversed in approximately 1 minute. This motion shall be
applied for a period of 2 hours in each 3mutually perpendicular
directions (total of 6 hours).
BA YK IEC 60068-2-32 M Im B LS R B B Z K P I 10 K. ToHP A -
Dropping Drop a chip 10 times on a concrete floor from a height of 1 meter. No visible damage.
\ ©  TEHMERA
@© 4R JE Solder temperature: 24545°C. - g
. ) . No visible damage.
@ R [A Duration: 320.3s. o
AR X @ Jofbu RS E SR AN T
N IEC 60068-2-58 | ® #2454 Solder: 96.5wt%Sn/3.0wt%Ag/0.5wWt%Cu
Solderability . o . 95%.
@ BhEF Flux: (ERLEL) 25%AF 1 75%iE .
. . . Wetting shall  exceed 95%
25% Rosin and 75% ethanol in weight.
coverage.
@ 1E4:EFE Solder temperature: 2605°C.
@ BB Duration: 104s.
TR A5 ® 1R Solder: 96.5wWt%Sn/3.0wt%Ag/0.5wt%Cu . © TR
Resistance EC 60068.2.58 @ BEA Fluxe (ERLL) 25%A7F 1 75%IE No visible damage.
to Soldering 25% Rosin and 75% ethanol in weight. @ | AR25/R25 | <2%
Heat © I EARER I PR 1~2 eI . ® | AB/B | <1%
The chip shall be stabilized at normal condition for 1~2 hours
before measuring.
www.yongyutai.com 4 Rev.-2.0




TET TR M N EHE 5 IR
5 cycles of following sequence without loading.

IR Step | IEE Temperature B8] Time
: 1 -4045°C 3023mi © AR
i JE 4 i .
2 2582°C 543min No visible damage.
Temperature | 1EC 60068-2-14 -
; 3 125#2°C 3043min @ | AR25/R25 | <2%
yeing 4 2582°C 543min ® | AB/B | <1%
RIS PR T E 1~2 /N JE .
The chip shall be stabilized at normal condition for 1~2 hours
before measuring.
£ 12535°C <, TEHMBTAE 1000424 /N
s N . . © TR
e it A5 12545°C in air, for 1000224 hours without loading. B
. . . _ No visible damage.
Resistance IEC 60068-2-2 BRI JE AR HE S R IRE 1~2 /N S .
_ . . @ | AR25/R25 | <2%
to dry heat The chip shall be stabilized at normal condition for 1~2 hours
: ® | AB/B | <1%
before measuring.
FE-4083°C2 <, A EE 1000424 /N .
o . . M543 5
{RIEAF -4043°C in air, for 1000%24 hours without loading. O FSBE
. o N N No visible damage.
Resistance | IEC 60068-2-1 IR JEARHE A TR 1~2 /N R . 92
. - . AR25/R25 | <2%
to cold The chip shall be stabilized at normal condition for 1~2 hours =7
i ® | ABB | <1%
before measuring.
1E 6022°C, FHXRE 90~95%7% < H, ot E 1000424 /)~
LB © T
/E’:mﬁﬁﬁl 602°C, 90~95%RH in air, for 100024 hours without loading. No visible damage.
ts(ej:;t;?;zt IEC 60068-2-78 NI JEARHERAF TCE 1~2 /NS . @ | AR25/R25 | <2%
The chip shall be stabilized at normal condition for 1~2 hours | @) | AB/B | <1%
before measuring.
. 1E 852" CE S, il fuvr LAE B il 1000248 /N
i 8542°Cin air with permissi t t for 100048 h DRI
: in air with permissive operating current for 48 hours
Re5|st_ance IEC 60539-1 \ - P : P ‘g ~ No visible damage.
to high RIE G FRE A T CE 1~2 /NI JE il
¢ 5.25.4 _ - N @ | AR25/R25 | <2%
emperature The chip shall be stabilized at normal condition for 1~2 hours
load . ® | AB/B | <1%
before measuring.
6 ZmiF Taping
FA Type 0201 0402 0603 0805
o A E
ﬁ_ﬁﬂ;g 0.540.15 0.540.15 0.840.15 0.8540.2
Tape thickness(mm)
i B4 oL i
. 4 Paper Tape
Tape material W P P
K =-
Sl 15K 10K 4K 4K
Quantity per Reel

www.yongyutai.com
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(1) %mi7 K Taping Drawings

\oo@ooo

(2) ki ) Paper Tape Dimensions (%42 Unit:
0201 4 0201 series
-2 5 04005 S
Sprocket Hole ~ 2.0x0. o <05
40201 515.01/-0™ -
rd
o1 o— &0\t
eaiasEEEise el ol
| 0.38"
ESWEWIN . * &% Reference value
; ; HigAE
Chip Cavity Feeding direction
0603 F41 0603 series
FE7 -
Sprocket Hole 2.0£0.05 9] <11
40£01) ~ 40801 0150400 © -
_ -
B N T SN
IRl
] ] P

1.05%

*£#E{E Reference value

TSV
Chip Cavity

HigAHmE
Feeding direction

(3) HB#R~F Reel Dimensions(F¥247 Unit:  mm)

9.0#.5

==

17842.0

Paper Taps
fEETL
Sprocket Hole
o | Chfpﬁcﬁai?ty
mm)
0402  #J% 0402 series
S riiliﬁLHole g
i H Maos0. 61.5+0.1/-0 % 08
/ \}"\ FaAY '\/ Jn
__l‘ L | / — \.‘J Ny ] § m
UM AT
02 A

0.65"
* g
o P 228 Reference value
20N 7~ =
Chip Cavity Feeding direction
0805 %741 0805 series
2357l -
Sprocket Hole 2 0=0.05 S
o T <1.1
4.0+0.1 40£0.1 16,0100 2 <11
¥ v = ‘
(ol ol 6o o 2
—_ T | — 9:
O | A
- - ™

Il
]

H

f
|

Chip Cavity

2.4510.2

—

£

1.45+

* &#{f Reference value

Hen7E

Feeding direction
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&7
- fEERMH .
a. f#fAlE: -10°C~40°C

b. AHXHEE: <75%RH

C. IBEGBEMIA A L JE I S R AN BH
. MEFHIR: FRXAE6AA .
8 WFEEM 8
o QN RFIF LB AR ATAE LR 44 F TAE sk i 77 y

(1) J& i A Bd S A

(FA AESE. /A WmRAA.
(2) FERAE B Sy ATE AR

(3) 2K

(4) e B 25 A

(5) WiE T

(6) AFAEER/K. W AR B LA 1) 3 i
(7) AR

(8) FFAEIMUA T Ak A At 37 P

—HNEEE).

. ZHV GO R T Sk, R .
M IR Syt

. RO P (E R I B R iR SR
LN AR

o LRSI B R BB T M
FER T IR TN . MR T

TR

Component Direction

BrminRAE R IAFRE.

Locate this product horizontal to the direction in which stress acts.

/”F;EMJ/’_“RE_J/EI“““\
Perforation Holes
:::%\boo

&= Worst «— A— C — B — D — ¥ 1¥Better

Storage

Storage Conditions

a. Storage Temperature; -10°C ~40°C
b. Relative Humidity: =75%RH

c. Keep away from corrosive atmosphere and sunlight.

Period of Storage: 6 Months after delivery

Notes & Warnings
The QN series thermistors shall not be operated and stored
under the following environmental condition:

(1) Corrosive or deoxidized atmospheres

(such as chlorine, sulfurated hydrogen, ammonia, sulfuric
acid, nitric oxide and so on)

(2) Wolatile or inflammable atmospheres

(3) Dusty condition

(4) Excessively high or low pressure condition

(5) Humid site

(6) Places with brine, oil, chemical liquid or organic solvent
(7) Intense vibration

(8) Places with analogously deleterious conditions

The ceramic body of the series thermistors is fragile,
no excessive pressure or impact shall be exerted on it.

The series thermistors shall not be operated beyond the
specified “Operating Temperature Range” in the catalog.

Choose a proper mounting position that minimize the
stress imposed on the chip during flexing or bending of the
board. The recommendations are shown in the figure
below:

T R ARG

Mounting Close to Board Separation Line

OOOO(:\

n f AN =Es
E D |

Slit

Separation Line

AP RIEIRIE R LR IT0, MAERIAFIL.

Put this product on the PC Board near the Slit, not near the Perforation Holes.

{5074 7= R 8 ED Rl B AR ) 7o PRER AL E

Keep this product on the PC Board away from the Separation Line.

www.yongyutai.com
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9 BUUREXMF

EIFRE
RTF 1~2°C/sec.

Fi#: 150~170°C /9030 sec.
A BT e SR B . M2k F iR
5&EiRE 2 BB ZEE NN 100°C.

KT 240°CHf[A]: 20~40sec

UEEE R E . fe = 260°C/10 sec.

FLE . 96.5Wt%Sn/3.0wt%Ag/0.5wit%Cu

BRI RIS A AL 7 B AR 71

A A IRV B R (ot B 0.1wit%)
sKIEVE DR CIER R R IR, Bk B B
FRFUAMAR KPR BRI DUAT RE I Jl™ b A PR A
A EEE T I 1

MR w2 2 K.
PR R VAR il 2 R A TR A 208 11 £ 30 FP Y

R AERURH A . AEUCR TR 7 B
FIHABTT iR P A .

AT A IR AT BE 2 3 i 73 M A B LR L 1K)
SRR R AR 2 .

9

Recommended Soldering Technologies

Re-flowing Profile

1~2°C/sec. Ramp

Pre-heating: 150~170°C /90430 sec.

Insufficient preheating may cause a crack on the ceramic
body. The difference between preheating temperature and
the highest temperature in the profile shall be 100°C.

Time above 240°C: 20~40 sec.
Peak temperature: 260 °C Max./10 sec.
Solder paste: 96.5wt%Sn/3.0wt%Ag/0.5wt%Cu

Flux: Use rosin type flux in the soldering process.

If strong acidic flux(with halide content exceeding 0.1wt%)
or water-soluble flux(non-rosin type flux including
wash-type flux and non-wash-type flux) is used, some
problems might be caused in the product characteristics
and reliability.

Max.2 times for re-flowing.

In case of repeated soldering, the total accumulated
soldering time at peak temperature is within 30sec
(Including the first time and second time).

Cooling: Gradual cooling in air. Rapid cooling by dipping
in solvent or by other means is not recommended.

Excessive soldering conditions may cause dissolution of
metallization or deterioration of solder-wetting on the
external electrode.

260°C

/90 +30s
1507C

e Max: 2607

A
Gradually cooling dowr)

FIE

IEERIIE: Bk 20W

Ti#k: 150°C/60sec.

JEPRIRE : fm 280°C

JRPE ] 5% 3sec.

P28 96.5Wt%Sn/3.0wt%Ag/0.5wt%Cu
FIE: 21k

s AN EEAE Rk 12 i 213 2k ]

Iron Soldering Profile

Iron soldering power: Max.20W

Pre-heating: 150°C/60sec.

Soldering Tip temperature: 280°C Max.
Soldering time: 3 sec Max.

Solder paste: 96.5wt%Sn/3.0wt%Ag/0.5wt%Cu

Max.1 times for iron soldering

[Note: Take care not to apply the tip of the soldering iron to the

terminal electrodes.]

www.yongyutai.com
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B Max: 3s
[+—>
280 C F--== = - - - -
ST Soldering Tron Power : < 20W
&L B 2 Diameter ¢ff SolderingTron : < 1.0mm
TeCpF-=-=---
o JEEMREIRI%HE «  Printing Conditions of Solder Paste

o EFARELEE. TR TR, *  The amount of solder is critical . Standard height of fillet

is shown in the table below.

o hERLAE RN 1, SRR, MUbiRERAI/E; ¢ Too much solder may cause mechanical stress , resulting
BT TC AR R in cracking , mechanical and / or electronic damage.

&, EFIEERE Reference: Optimum Solder Amount

T — HH Type 1 R R H
T 1 ‘ - Solder Paste Thickness
“~ P4 q [
| AN ] | | 0201 100um 1/3T<H<T
<H<
84T Electrodé 0402 150um 1/3T<H<T
0603 , 0805 200pum 0.2mm<H<T
JZ# Solder JEH Solder
o BREETEE +  After Soldering

o JEgESTRN S EERSEIE AN, ERAELLR LA, bl © Forremoving the flux after soldering, observe the
S R AL B SN A AL, following points in order to avoid deterioration of the
= D = H o

D) AT IHVENT, 155 1k 23 5 O A R
2) R T AR KRR BRI, S 20iE Y dh

characteristics or any change of the external electrodes
quality.

1)Please keep mounted parts and a substrate from an
occurrence of resonance in ultrasonic cleaning.
2)Please do not clean the products in the case of using a

non-wash-type flux

F Type 0201 , 0402 0603 , 0805
%57 Solvent S I1sopropyl Alcohol
EITE T 54r8h CHIED B 2 43%P (e 40°C)H
Dipping Cleaning Less than 5 min.at room temp. or Less than 2 min. at 40 <C max.
5708 AT, 20W/L 173BFELR, 20W/L
R v iz 28kHz | 40kHz Jii% 10kHz %] 100kHz
Ultrasonic Cleaning Less than 5 min, 20W/L Less than 1 min, 20W/L
Frequency of several 28kHz to several 40kHz. | Frequency of several 10kHzto several 100kHz.

.« TR * Drying
B2 NG, IE R A BT . After cleaning, promptly dry this product.
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10 R-T ¥ R-Ttable

TR R /M R 10 R & KH PR A Z T BE A 22
Temp. ('C) R_Min (Kohm) R_Cent (Kohm) R_Max (Kohm) Res TOL. Temp. TOL.(C)
-40 14,496.065 15,160.061 15,852.887 4.57% 0.67
-39 13,596.090 14,209.660 14,849.434 4.50% 0.66
-38 12,757.295 13,324.438 13,915.403 4.44% 0.66
-37 11,975.185 12,499.569 13,045.609 4.37% 0.65
-36 11,245.621 11,730.606 12,235.284 4.30% 0.65
-35 10,564.782 11,013.456 11,480.036 4.24% 0.64
-34 9,929.151 10,344.344 10,775.821 4.17% 0.64
-33 9,335.478 9,719.791 10,118.914 4.11% 0.63
-32 8,780.765 9,136.588 9,505.879 4.04% 0.63
-31 8,262.245 8,591.771 8,933.547 3.98% 0.62
-30 7,777.359 8,082.608 8,398.997 3.91% 0.62
-29 7,323.744 7,606.570 7,899.529 3.85% 0.61
-28 6,899.215 7,161.326 7,432.651 3.79% 0.61
-27 6,501.749 6,744.716 6,996.063 3.73% 0.60
-26 6,129.476 6,354.745 6,587.635 3.66% 0.59
-25 5,780.663 5,989.567 6,205.400 3.60% 0.59
-24 5,453.707 5,647.473 5,847.538 3.54% 0.58
-23 5,147.120 5,326.879 5,512.365 3.48% 0.58
-22 4,859.525 5,026.320 5,198.321 3.42% 0.57
-21 4,589.645 4,744.438 4,903.961 3.36% 0.57
-20 4,336.293 4,479.971 4,627.947 3.30% 0.56
-19 4,098.371 4,231.753 4,369.038 3.24% 0.55
-18 3,874.855 3,998.697 4,126.084 3.19% 0.55
-17 3,664.799 3,779.798 3,898.017 3.13% 0.54
-16 3,467.319 3,574.122 3,683.846 3.07% 0.54
-15 3,281.598 3,380.799 3,482.651 3.01% 0.53
-14 3,106.873 3,199.024 3,293.579 2.96% 0.52
-13 2,942.435 3,028.045 3,115.834 2.90% 0.52
-12 2,787.624 2,867.164 2,948.679 2.84% 0.51
-11 2,641.828 2,715.734 2,791.428 2.79% 0.50
-10 2,504.473 2,573.148 2,643.442 2.73% 0.50
-9 2,375.027 2,438.845 2,504.128 2.68% 0.49
-8 2,252.994 2,312.300 2,372.931 2.62% 0.48
-7 2,137.910 2,193.026 2,249.337 2.57% 0.48
-6 2,029.344 2,080.565 2,132.866 2.51% 0.47
-5 1,926.894 1,974.496 2,023.071 2.46% 0.46
-4 1,830.182 1,874.420 1,919.534 2.41% 0.46
-3 1,738.859 1,779.968 1,821.868 2.35% 0.45
-2 1,652.596 1,690.797 1,729.708 2.30% 0.44
-1 1,571.087 1,606.582 1,642.716 2.25% 0.43
0 1,494.045 1,527.024 1,560.576 2.20% 0.43
1 1,421.204 1,451.842 1,482.992 2.15% 0.42
www.yongyutai.com 10 Rev.-2.0



T B R /M R oM R R AME PELME A2 WA
Temp. (C) R_Min (Kohm) R_Cent (Kohm) R_Max (Kohm) Res TOL. Temp. TOL.(C)
2 1,352.312 1,380.772 1,409.689 2.09% 0.41
3 1,287.135 1,313.568 1,340.409 2.04% 0.41
4 1,225.455 1,250.001 1,274.911 1.99% 0.40
5 1,167.066 1,189.855 1,212.968 1.94% 0.39
6 1,111.775 1,132.929 1,154.370 1.89% 0.38
7 1,059.403 1,079.035 1,098.920 1.84% 0.38
8 1,009.781 1,027.995 1,046.433 1.79% 0.37
9 962.751 979.645 996.735 1.74% 0.36
10 918.164 933.828 949.664 1.70% 0.35
11 875.882 890.400 905.069 1.65% 0.34
12 835.773 849.224 862.806 1.60% 0.34
13 797.715 810.173 822.742 1.55% 0.33
14 761.594 773.125 784.752 1.50% 0.32
15 727.300 737.969 748.719 1.46% 0.31
16 694.733 704.598 714.531 1.41% 0.30
17 663.797 672.912 682.085 1.36% 0.30
18 634.402 642.820 651.284 1.32% 0.29
19 606.464 614.231 622.036 1.27% 0.28
20 579.903 587.065 594.256 1.22% 0.27
21 554.646 561.243 567.862 1.18% 0.26
22 530.621 536.693 542.779 1.13% 0.25
23 507.763 513.344 518.935 1.09% 0.25
24 486.009 491.134 496.263 1.04% 0.24
25 465.300 470.000 474.700 1.00% 0.23
26 445.192 449.886 454.583 1.04% 0.24
27 426.057 430.736 435.423 1.09% 0.25
28 407.844 412.501 417.170 1.13% 0.26
29 390.503 395.133 399.777 1.18% 0.27
30 373.989 378.585 383.199 1.22% 0.29
31 358.259 362.815 367.393 1.26% 0.30
32 343.270 347.784 352.321 1.30% 0.31
33 328.986 333.452 337.944 1.35% 0.32
34 315.369 319.784 324.228 1.39% 0.33
35 302.385 306.746 311.138 1.43% 0.35
36 290.002 294.306 298.644 1.47% 0.36
37 278.189 282.434 286.715 1.52% 0.37
38 266.917 271.101 275.323 1.56% 0.38
39 256.159 260.280 264.441 1.60% 0.40
40 245.889 249.946 254.045 1.64% 0.41
41 236.082 240.074 244.109 1.68% 0.42
42 226.716 230.642 234.613 1.72% 0.43
43 217.768 221.628 225.533 1.76% 0.45
44 209.218 213.011 216.850 1.80% 0.46
45 201.047 204.772 208.545 1.84% 0.47
46 193.236 196.893 200.600 1.88% 0.49
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T B R /M R oM R R AME PELME A2 WA
Temp. (C) R_Min (Kohm) R_Cent (Kohm) R_Max (Kohm) Res TOL. Temp. TOL.(C)
47 185.767 189.357 192.997 1.92% 0.50
48 178.623 182.146 185.720 1.96% 0.51
49 171.790 175.246 178.753 2.00% 0.53
50 165.252 168.641 172.082 2.04% 0.54
51 158.996 162.318 165.694 2.08% 0.55
52 153.006 156.263 159.574 2.12% 0.57
53 147.272 150.464 153.710 2.16% 0.58
54 141.781 144.909 148.090 2.20% 0.59
55 136.522 139.585 142.703 2.23% 0.61
56 131.483 134.484 137.539 2.27% 0.62
57 126.655 129.594 132.587 2.31% 0.64
58 122.028 124.905 127.837 2.35% 0.65
59 117.592 120.409 123.280 2.38% 0.66
60 113.339 116.096 118.908 2.42% 0.68
61 109.261 111.959 114.712 2.46% 0.69
62 105.348 107.989 110.685 2.50% 0.71
63 101.595 104.179 106.818 2.53% 0.72
64 97.994 100.522 103.105 2.57% 0.73
65 94.537 97.011 99.539 2.61% 0.75
66 91.219 93.639 96.114 2.64% 0.76
67 88.033 90.401 92.822 2.68% 0.78
68 84.974 87.290 89.659 2.71% 0.79
69 82.036 84.300 86.619 2.75% 0.81
70 79.213 81.428 83.697 2.79% 0.82
71 76.500 78.667 80.887 2.82% 0.84
72 73.894 76.012 78.184 2.86% 0.85
73 71.388 73.460 75.585 2.89% 0.87
74 68.979 71.006 73.084 2.93% 0.88
75 66.663 68.645 70.678 2.96% 0.90
76 64.436 66.373 68.362 3.00% 0.91
77 62.293 64.188 66.133 3.03% 0.93
78 60.232 62.084 63.987 3.07% 0.95
79 58.248 60.060 61.921 3.10% 0.96
80 56.339 58.110 59.931 3.13% 0.98
81 54.502 56.233 58.015 3.17% 0.99
82 52.732 54.426 56.168 3.20% 1.01
83 51.029 52.685 54.389 3.23% 1.02
84 49.388 51.007 52.674 3.27T% 1.04
85 47.808 49.391 51.022 3.30% 1.06
86 46.285 47.834 49.429 3.33% 1.07
87 44.818 46.332 47.892 3.37% 1.09
88 43.405 44.885 46.411 3.40% 1.10
89 42.042 43.489 44,982 3.43% 1.12
90 40.728 42.144 43.604 3.47% 1.14
91 39.461 40.846 42.274 3.50% 1.15
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T B R /M R oM R R AME PHAE 2~ 72 WA
Temp. (C) R_Min (Kohm) R_Cent (Kohm) R_Max (Kohm) Res TOL. Temp. TOL.(C)
92 38.240 39.594 40.991 3.53% 1.17
93 37.062 38.386 39.753 3.56% 1.19
94 35.925 37.220 38.558 3.59% 1.20
95 34.828 36.095 37.404 3.63% 1.22
96 33.770 35.009 36.289 3.66% 1.24
97 32.749 33.961 35.213 3.69% 1.25
98 31.763 32.948 34.174 3.72% 1.27
99 30.812 31.971 33.170 3.75% 1.29
100 29.893 31.026 32.200 3.78% 131
101 29.005 30.114 31.263 3.81% 1.32
102 28.148 29.233 30.357 3.84% 1.34
103 27.320 28.382 29.482 3.88% 1.36
104 26.520 27.559 28.635 3.91% 1.38
105 25.747 26.763 27.817 3.94% 1.39
106 25.000 25.994 27.025 3.97% 1.41
107 24.278 25.251 26.260 4.00% 1.43
108 23.580 24.532 25.520 4.03% 1.45
109 22.905 23.837 24.804 4.06% 1.46
110 22.252 23.164 24111 4.09% 1.48
111 21.621 22.513 23.440 4.12% 1.50
112 21.011 21.884 22.791 4.15% 1.52
113 20.420 21.275 22.163 4.18% 1.54
114 19.849 20.685 21.555 4.20% 1.56
115 19.296 20.115 20.966 4.23% 1.57
116 18.761 19.562 20.396 4.26% 1.59
117 18.243 19.027 19.844 4.29% 1.61
118 17.741 18.509 19.309 4.32% 1.63
119 17.256 18.008 18.791 4.35% 1.65
120 16.785 17.522 18.289 4.38% 1.67
121 16.330 17.051 17.802 4.41% 1.69
122 15.889 16.595 17.331 4.43% 1.70
123 15.462 16.153 16.874 4.46% 1.72
124 15.048 15.725 16.431 4.49% 1.74
125 14.647 15.310 16.002 4.52% 1.76
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