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1 4MBR~ Shape and Dimensions

o Rt WE 1M1 .
WL 2 1z 1 .

«  PCBJf4:

3 Hi.H (External electrode)

Dimensions: See Fig.1 and Table 1.

B BB )2 (Glass coat)

EAR(NTC ceramic)
FR AL (Solder-resist)

7

FE#7 (Land pattern)

3/15

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

B2 Fig.2
# 1 (Table 1) FA7 unit: inch[mm]
251 Type L W T a A B C
0603 0.06340.006 | 0.03140.006 | 0.031+0.006 | 0.01240.008
[0.6-0.8] [0.6-0.7] [0.6-0.8]
[1608] [1.640.15] [0.840.15] [0.840.15] [0.340.2]
2 PEARR GBS Product Identification(Part Number)
ON 0603 X 684 J 4500 E B
@ @ ® @ ® © @
@ 29 Type @ 25CIZET)ZHEMH ® B {a# 4% B Constant
o Nominal Zero-Power Resistance
Chip NTC Thermistor 222 2.2kQ
333 33K 3950 3950K
© SHEIS (mm) 4500 4500K
External Dimensions (L>XWxT) 684 680kQ
0201[0603] 0.60>0.30>0.30 @ BEAE
0402[1005] 1.0050.500.50 ® HIAEAE Tolerance of B Constant
- F H %
0603[1608] 1.600.80>0.80 Tolerance of Resistance 0
F H% H 43%
0805[2012] 2.00%1.25>0.85
G 2% - -
— B A HE R
® 4rkEFF Delimiter H 3% B constant calculation method
X J 5% A 25°C&85°C
B 25°C&50°C
3 HAS4%5E Electrical Characteristics
. X ! FI ] 2 AR
MIE | BWM | BEM | AWTMERIK | FEHAN e % o
. ) Permissible o Thermal ) Operating
= Resistance | B Constant | B Constant Dissipation ] Rated Electric ]
. . . Operating Current Time i ambient
Part No (25°C) (25/50°C) | (25/85°C) 25°C) Factor Power(25°C)
( Constant temperature
(k) (K) (K) (mA) (mW/C) (mw) .
(s) (C)
QNO0603X684J4500FB 68045% 4500+1% 4512 ref. 0.03 1.0 <5 100 -40~+125

7E Notes: £ 25CHEFIEAS Y, PLRNGHRE MM, ¥ eIk, When measured at 25<C in still air, as a single unit without mounting.
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4 B RERF
WA

4  Test and Measurement Procedures

* Test Conditions

/W% 5 S/ DTS s L M Y 7 N2 2o S L B Unless otherwise specified, the standard atmospheric

a. EEEZ: 20H57C;
b. FXIESE: 65420%:;
c. K JE: 86 kPa~106 kPa

conditions for measurement/test as:
a. Ambient Temperature: 2015°C
b. Relative Humidity: 65420%

SRR 45 B A, AE R IR & AE R c. Air Pressure: 86kPa to 106kPa

a. WIEEE: 25482°7C;
b. FXIESE: 6545%
c. K JE: 86kPa~ 106kPa

* RERE
HMUIRE A 20 fif KB
(HERIE s R S CEN R

5 EMEWRA  Electrical Test

If any doubt on the results, measurements/tests should
be made within the following limits:

a. Ambient Temperature: 2532°C

b. Relative Humidity: 6545%

c. Air Pressure: 86kPa to 106kPa

* Inspection Equipment
Visual Examination: 20 X magnifier
Resistance value test: Thermistor resistance tester

5 No. TH Items VR 7 K & 1F Test Methods and Remarks
25°C )% Hy fHAH i
) N ] BEEE Ambient temperature:  2540.05°C

1 Nominal Zero-Power Resistance at o . .

MR Th 2 Measuring electric power: <0.1mW
25°C (R25)

Ay BIAEFREEIE B 2540.05°C,  5040.05°CBY, 8540.05°C T il 4 A BHAE
Measure the resistance at the ambient temperature of 2540.05°C, 5040.05C or

) B fH %L 8540.05C.

Nominal B Constant

InR;5—-InRgs

B(25-50°C)= “tRzs—INRso B(25-85°C)= i
257 85

1/T25-1/Tso

T: 4%HEE (K) Absolute temperature (K)

HE 1) 1 4L
Thermal Time Constant

FEZENZFAT, LS PRSI B R A SURAR AR, P B e 7= 2k
RANREE TO SRR T1 W#REZ I 63.2%IW IR LA I 75 B ia], 18
AR (S)FR .

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).
~

o

WBE Temperature

=
o

A

B8] Time
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5 No. T H Items W T & 8% Test Methods and Remarks
FE—EABGRZ T, NTC i@ B & k& SR TS 1C I s 2
Dy, WH L mWICHER. Il FiiARTH5E:
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 FEFREGIRE 25°C 1 K] [ B R P R TR Ty 100°C BT il I T 2.
NS
5 The necessary electric power makes thermistor’s temperature rise 100C by
Rated Power ) ]
self-heating at ambient temperature 25°C.
. . FEg R Al H SRRV TR Y 1C R
SV T A i S N
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.

VE Notes: 7F 25°C [ E23 S P4 NTC Vg BHE N 100mW 48 i, NTC #VgHHSTHE 100°CHE L. (HK
PR TR E T HE2 S 30 NTC A PR AR, R i AN B4R I 1) 3 25 HoiE K T 10mw i (10mW ) Zh%
2=k NTC #VHBHFHE 10°C A A ). @ R/N T ROV TAE ERE R 1/10 PLFT 1L NTC S HIE B #. hER 5 T/ER

FERIR AT EITR -

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% |--

-40°C 25°C 75°C 125°C

6 fEBHERYE 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
Terminal | IEC 60068-2-21 R~ Size E | fHmf (A Duration AN
Strength 0201 2N = F
0402, 0603 5N 104s , J
o ek s

FEMABHEAPR AT Quest for Advanced Materials Electronics Co., Ltd.
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K b A R RAE N IR b U R AR BB A AR, 2

i kTR 77 A 705

Solder the chip to the test jig (glass epoxy board shown in the right)

using a eutectic solder. Then apply a force in the direction shown as

follow;

20
0
R230 ﬂ

© AR .
No visible damage.
@ | AR25/R25 | <2%
HA7 unit: mm
KA Type | a b c

0201

025 | 0.3 0.3

I [ 0402 | 04 | 15[ 05
Resistance IEC 60068-2-21 M o 0603 10 | 30 | 12
to Flexure = 45 l,:'_v 45 5’3 ¥ Flexure 0805 12 | 40 | 165
it 3 \
Rt 75 WA I A | R S, s
Si Flexure Pressurizing Duration L " l
ize
Speed / T#c ] EI
D a7 5
0201, 1mm 100
<0.5mm/s 10+s -
0402, 0603, 0805 2mm
© K dh RN EAR L (s BRI A BT 5 ToHMRAGA -
Solder the chip to the testing jig (glass epoxy board shown in the | No visible damage.
left) using eutectic solder.
@ dt i AEIRIEDY 1.5mm #EATHRE), SATEE 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 . . . . 1 V2 ]
@ T}Eiﬂﬁﬁ?ﬁ? 10Hz—55Hz—10Hz 'ﬂE%’ }%/ﬁﬂj‘j 1 %!EEFV E?“ﬂ ﬁﬁﬁ%fﬁﬁGlassEpoxyBoard
=ANEARE BT A L &IRB) 2 N (36 N,
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.
; ©  TEHMILERA
@© 4R JE Solder temperature: 24545°C. - g
. ) . No visible damage.
@ R [A Duration: 320.3s. o
AR . @ Jofbu RS E SR AN T
N IEC 60068-2-58 | ® #2454 Solder: 96.5wt%Sn/3.0wt%Ag/0.5wWt%Cu
Solderability . . 95%.
@  BhES Flux: (L) 25%FAE R 75% K _
. . . Wetting shall exceed 95%
25% Rosin and 75% ethanol in weight.
coverage.
@ 1E4:EFE Solder temperature: 2605°C.
@ BB Duration: 10#s.
i S ® 1R Solder: 96.5wWt%Sn/3.0wt%Ag/0.5wt%Cu . © TR
Resistance EC 60068.2.58 @ BEF Fluxe (ERLEL) 25%A7F 1 75%IH No visible damage.
to Soldering 25% Rosin and 75% ethanol in weight. @ | AR25/R25 | <2%
Heat ® R ESR AT TTE 1~2 N R . ® | AB/B | <1%

The chip shall be stabilized at normal condition for 1~2 hours

before measuring.

FEMABHEAPR AT Quest for Advanced Materials Electronics Co., Ltd.
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O KRBT TRIVSEAERE TER 5 K.

5 cycles of following sequence without loading.

IR Step | IELE Temperature B 8] 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 /BT JE Il .
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 IE 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-403°C 2, A EE 1000424 /N .
o . . W55 5
{RIEAF -4043°C in air, for 1000%24 hours without loading. O FSB
. o N N No visible damage.
Resistance | IEC 60068-2-1 UG JEARHE A TR 1~2 /N R I 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 O ST
/E%ﬁﬁﬁz 60=42°C, 90~95%RH in air, for 1000424 hours without loading. No visible damage.
ts(ej:;t;?;zt IEC 60068-2-78 RIGJEARHERAF 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°CES 1, il fuvr LAE B il 1000248 /N .
i 8542°Cin air with permissi t t for 100048 h LRI
: 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%
temperature The chip shall be stabilized at normal condition for 1~2 hours
load . ® | AB/B | <1%
before measuring.
7 4w Taping
I Type 0201 0402 0603 0805
o A E
Jﬁ_TEJ;E 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
KB
Sl 15K 10K 4K 4K
Quantity per Reel

FEMABHEAPR AT Quest for Advanced Materials Electronics Co., Ltd.
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(1) %wi7 K Taping Drawings

Paper Taps
fEETL
Sprocket Hole
T
l\\o 0 0 0 © 0 \\ Chip Cavity
(2) ki ) Paper Tape Dimensions (*AZ Unit: mm)
QNO0201 %% QNO0201 series QNO0402 %% QNO0402 series
BT s EEFL -
Sprocket Hole  2.0+0.05 < <05 Sprocket Hole 2 0+0.05 2 <08
40201 51.540.1/-0™ - 0201 51.5:01/-07 o
rd b r’d
(o lo oo, (51— & o\,
* | 2l JO00NO0O0AnLE s
Bt N o N 2
| 0.38* ‘ 0.65*
Cfﬁ’é"ﬁ\-1 HEA TS5 * &% {8 Reference value na PR *&%E{E Reference value
P Aty Feeding direction lefa,é;;ity Fee&iﬁg direction
QNO0603 %41 QNO0603 series QNO0805 %741 QNO0805 series
feigl - feiegl _
Sprocket Hole 2.0£0.05 9 11 Sprocket Hole 2 0+0.05 S Iy
4.0£01 L0801 o15.01/0 © T 4.00.1 40001 15,0170 © :

‘

3.5+0.05
8.0+0.3

3.540.05
8.0+0.3

85*

1

4o o4 o -1 | |
_ ]
]

NNt T LT
T[T I ) ulj__ﬂ
|

Lo ol oo %T
|

\‘—-_-1

1.05% 1.45%
. *2:#{g Reference value * &4 Reference value
A RERE HE7 a5
Chip Cavity Feeding direction Chip Cavity Feeding direction

(3) HB# R~ Reel Dimensions(F¥£47 Unit:  mm)
e 9.041.5

2.4510.2

—

17842.0

TR AR AT Quest for Advanced Materials Electronics Co., Ltd.
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8 fEFF 8 Storage
. R +  Storage Conditions
a. ffriRE: -10°C~40C a. Storage Temperature: -10°C ~40°C
b. MXEEE: <75%RH b. Relative Humidity: =75%RH
C. BEGERMI A R P S AR BH c. Keep away from corrosive atmosphere and sunlight.
o EFFHIRR: REME6ANA +  Period of Storage: 6 Months after delivery
9 HEEEM 9 Notes & Warnings
o ON RFIPFHEATTLE LR &4 T TV g7 *  The QN series thermistors shall not be operated and stored

under the following environmental condition;

(1) FEBLbE SR P 1
(EA. MUESME. &5 MBREAE. —S5HES).
(2) FHERANEE IR

(3) ZAFM

(4) = B R A

(5) HHRA T

(6) FreEdbk Wi ML AT LRI 5257

(7) RRE)

(8) FFAEIMUA T kA 1At 37 P

(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

o QN R¥IAEE LA PSS T SR, FHK AT ¢ The ceramic body of the QN series thermistors is fragile,
W KR e no excessive pressure or impact shall be exerted on it.

o QN R IR AT TEE B R R R The QN series thermistors shall not be operated beyond the
WE T specified “Operating Temperature Range” in the catalog.

o RIEERE MO E AR T dh R R Choose a proper mounting position that minimize the

= RN stress imposed on the chip during flexing or bending of the
B IR BN . RN R P p culring Tiexing orbencing o
board. The recommendations are shown in the figure

below:

Py, T R ARG

Mounting Close to Board Separation Line

Component Direction
Perforation Holes
:)\ o0 <7—_> 0101010 (:\
e
0 Separation Line

BRI R A B A FRE. Stit ﬂ

Locate this product horizontal to the direction in which stress acts. = Worst «—A— C—B —D — 1T Better

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.

FEMABHEAPR AT Quest for Advanced Materials Electronics Co., Ltd.
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10 BiUEEAMHF
LI 1/ <
e JRJt 1~2°C/sec.
o Fi. 150~170°C/90430 sec.

A BT e SR B . M2k bR
5&EiRE 2 BB ZEE NN 100°C.

o KT 240°CIt[H: 20~40sec

o URMHUEFE: ftm 260°C/10 sec.

o JRE: 96.5Wt%Sn/3.0wt%Ag/0.5wWt%Cu

o DWIEFN: AR RLAE R AR o
A A IR VE B E Co e B 0.1wit%)
sKIEVE DR CAER R R IR, Bk e B
FRFUAMAR KPR BRI DUAT RE I Jl™ b 4 PR A
A EEAE T T 1

o ERSE: BE 2R
PR R VAR il 2 R A TR A 2348 11| £ 30 AP Y

o AH AETFOEERE . ANEVCK TR 7 B S

FIHABTT iR P A .

o AFFEIREIRAT T RE 231G AR 7 g BN LA L 1

SRR R AR 2 .

FrR NTC #i i BH#IM- Specifications for Chip NTC thermistor 10/15

10 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.

/90 +30s
1507C

Dl PSSR -1 5. Max:. 260C

A
Gradually cooling dowr)

- FIE

o RERThEE. HOK 20W

o i#A: 150°C/60sec.

o JEBRKIRE . fRiE 280°C

o JREERFIN]: % 3sec.

s JEE: 96.5Wt%Sn/3.0wt%Ag/0.5Wt%Cu
e FIME: mE LK

s AN EEAE Rk 1 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.]

FEMABHEAPR AT Quest for Advanced Materials Electronics Co., Ltd.
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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 TS *  The amount of solder is critical . Standard height of fillet

is shown in the table below.

o B RLAE 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

— — — B !
T N ‘ - Solder Paste Thickness
| AN ] | | QN0201 100um 1/3T<H<T
B4 Electrodé QNO0402 150um 1/3T<H<T
QN0603, QN0805 200um 0.2mm<H<T
JZ# Solder JEH Solder
o BRETRE +  After Soldering

o JEESTRN 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 =X H o

D) AT IHVENT, 15 5 1k 23 5 O A R
2) R T AR KRR BRI, S 20iE Ve 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

FH Type QNO0201, QNO0402 QNO0603, QNO0805
%57 Solvent S I1sopropyl Alcohol
BRI 5708 (Rl B 2 08 (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 1 73BFELR, 20W/L
B P Hi# 28kHz £ 40kHz % 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 G, IE R A BT . After cleaning, promptly dry this product.

FEMABHEAPR AT Quest for Advanced Materials Electronics Co., Ltd.
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QNO0603X684J4500FB
T R &/MA R HLME R K 1H PRAE A 2 TR 22
Temp. (C) R_Min (Kohm) R_Cent (Kohm) R_Max (Kohm) Res TOL. Temp. TOL.(C)
-40 36,901.072 40,463.263 44,258.401 9.38% 1.17
-39 34,183.509 37,454.412 40,935.700 9.29% 1.17
-38 31,682.365 34,687.309 37,882.316 9.21% 1.16
-37 29,379.235 32,141.224 35,074.965 9.13% 1.16
-36 27,257.369 29,797.306 32,492.490 9.05% 1.16
-35 25,301.517 27,638.406 30,115.656 8.96% 1.16
-34 23,497.786 25,648.912 27,926.972 8.88% 1.16
-33 21,833.518 23,814.609 25,910.518 8.80% 1.16
-32 20,297.167 22,122.545 24,051.804 8.72% 1.15
-31 18,878.204 20,560.913 22,337.627 8.64% 1.15
-30 17,567.017 19,118.946 20,755.959 8.56% 1.15
-29 16,354.829 17,786.819 19,295.831 8.48% 1.15
-28 15,233.623 16,555.563 17,947.237 8.41% 1.15
-27 14,196.072 15,416.986 16,701.047 8.33% 1.15
-26 13,235.473 14,363.603 15,548.921 8.25% 1.14
-25 12,345.697 13,388.572 14,483.243 8.18% 1.14
-24 11,521.132 12,485.633 13,497.051 8.10% 1.14
-23 10,756.640 11,649.060 12,583.979 8.03% 1.14
-22 10,047.514 10,873.608 11,738.203 7.95% 1.14
-21 9,389.439 10,154.477 10,954.393 7.88% 1.13
-20 8,778.458 9,487.264 10,227.667 7.80% 1.13
-19 8,210.942 8,867.935 9,553.554 7.73% 1.13
-18 7,683.558 8,292.790 8,927.953 7.66% 1.13
-17 7,193.247 7,758.433 8,347.107 7.59% 1.12
-16 6,737.198 7,261.746 7,807.566 7.52% 1.12
-15 6,312.829 6,799.866 7,306.166 7.45% 1.12
-14 5,917.764 6,370.161 6,840.001 7.38% 1.12
-13 5,549.817 5,970.213 6,406.399 7.31% 1.12
-12 5,206.977 5,597.797 6,002.906 7.24% 1.11
-11 4,887.394 5,250.866 5,627.266 7.17% 1.11
-10 4,589.360 4,927.535 5,277.403 7.10% 111
-9 4,311.304 4,626.069 4,951.405 7.03% 1.10
-8 4,051.777 4,344.868 4,647.513 6.97% 1.10
-7 3,809.442 4,082.459 4,364.106 6.90% 1.10
-6 3,583.065 3,837.483 4,099.691 6.83% 1.10
-5 3,371.508 3,608.685 3,852.891 6.77% 1.09
-4 3,173.719 3,394.908 3,622.434 6.70% 1.09
-3 2,988.726 3,195.083 3,407.150 6.64% 1.09
-2 2,815.631 3,008.223 3,205.955 6.57% 1.09
-1 2,653.603 2,833.416 3,017.850 6.51% 1.08
0 2,501.875 2,669.818 2,841.912 6.45% 1.08
1 2,359.734 2,516.649 2,677.288 6.38% 1.08
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TRE R H/ME R HLH R K1 FEAE 2 2 REAZE
Temp. (C) R_Min (Kohm) R_Cent (Kohm) R_Max (Kohm) Res TOL. Temp. TOL.(C)
2 2,226.523 2,373.186 2,523.186 6.32% 1.07
3 2,101.631 2,238.762 2,378.878 6.26% 1.07
4 1,984.495 2,112.758 2,243.688 6.20% 1.07
5 1,874.588 1,994.600 2,116.989 6.14% 1.06
6 1,771.427 1,883.756 1,998.201 6.08% 1.06
7 1,674.559 1,779.735 1,886.788 6.02% 1.06
8 1,583.568 1,682.079 1,782.252 5.96% 1.05
9 1,498.063 1,590.364 1,684.130 5.90% 1.05
10 1,417.686 1,504.195 1,591.994 5.84% 1.05
11 1,342.099 1,423.209 1,505.447 5.78% 1.04
12 1,270.992 1,347.064 1,424.119 5.72% 1.04
13 1,204.076 1,275.445 1,347.667 5.66% 1.04
14 1,141.079 1,208.058 1,275.772 5.61% 1.03
15 1,081.752 1,144.631 1,208.138 5.55% 1.03
16 1,025.861 1,084.910 1,144.489 5.49% 1.03
17 973.188 1,028.657 1,084.570 5.44% 1.02
18 923.531 975.653 1,028.141 5.38% 1.02
19 876.700 925.693 974.980 5.32% 1.01
20 832.520 878.585 924.881 5.27% 1.01
21 790.827 834.152 877.651 5.21% 1.01
22 751.466 792.226 833.109 5.16% 1.00
23 714.296 752.654 791.090 5.11% 1.00
24 679.182 715.290 751.435 5.05% 1.00
25 646.000 680.000 714.000 5.00% 0.99
26 614.015 646.657 679.331 5.05% 1.01
27 583.801 615.143 646.548 5.11% 1.03
28 555.249 585.349 615.538 5.16% 1.04
29 528.259 557.171 586.196 5.21% 1.06
30 502.738 530.513 558.424 5.26% 1.08
31 478.598 505.286 532.128 5.31% 1.09
32 455.757 481.404 507.223 5.36% 111
33 434.138 458.789 483.628 5.41% 1.13
34 413.669 437.367 461.266 5.46% 1.15
35 394.283 417.069 440.068 5.51% 1.17
36 375.917 397.829 419.966 5.56% 1.18
37 358.513 379.588 400.898 5.61% 1.20
38 342.014 362.288 382.805 5.66% 1.22
39 326.368 345.876 365.633 5.71% 1.24
40 311.528 330.301 349.329 5.76% 1.26
41 297.448 315.516 333.846 5.81% 1.28
42 284.084 301.478 319.137 5.86% 1.29
43 271.397 288.144 305.160 5.91% 131
44 259.348 275.476 291.875 5.95% 1.33
45 247.903 263.437 279.244 6.00% 1.35
46 237.027 251.992 267.231 6.05% 1.37
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TRE R H/ME R HLH R K1 FEAE 2 2 REAZE
Temp. (C) R_Min (Kohm) R_Cent (Kohm) R_Max (Kohm) Res TOL. Temp. TOL.(C)
47 226.691 241.109 255.803 6.09% 1.39
48 216.863 230.757 244,928 6.14% 1.41
49 207.517 220.909 234.577 6.19% 1.43
50 198.626 211.536 224,722 6.23% 1.45
51 190.166 202.614 215.336 6.28% 1.47
52 182.114 194.118 206.395 6.32% 1.49
53 174.448 186.026 197.875 6.37% 1.51
54 167.148 178.316 189.755 6.41% 1.53
55 160.194 170.969 182.013 6.46% 1.54
56 153.568 163.966 174.631 6.50% 1.56
57 147.253 157.289 167.589 6.55% 1.58
58 141.232 150.921 160.870 6.59% 1.61
59 135.492 144.845 154.458 6.64% 1.63
60 130.016 139.049 148.337 6.68% 1.65
61 124.792 133.516 142.492 6.72% 1.67
62 119.807 128.234 136.910 6.77% 1.69
63 115.048 123.190 131.578 6.81% 1.71
64 110.504 118.372 126.482 6.85% 1.73
65 106.165 113.769 121.612 6.89% 1.75
66 102.020 109.370 116.956 6.94% 1.77
67 98.060 105.165 112.504 6.98% 1.79
68 94.274 101.145 108.246 7.02% 1.81
69 90.656 97.301 104.172 7.06% 1.83
70 87.196 93.624 100.273 7.10% 1.86
71 83.887 90.105 96.542 7.14% 1.88
72 80.722 86.738 92.970 7.18% 1.90
73 77.693 83.515 89.549 7.23% 1.92
74 74.794 80.429 86.273 7.27% 1.94
75 72.019 77.474 83.134 7.31% 1.96
76 69.362 74.644 80.127 7.35% 1.99
77 66.817 71.932 77.244 7.39% 2.01
78 64.379 69.333 74.481 7.42% 2.03
79 62.044 66.842 71.831 7.46% 2.05
80 59.805 64.453 69.290 7.50% 2.07
81 57.659 62.163 66.852 7.54% 2.10
82 55.602 59.967 64.513 7.58% 2.12
83 53.629 57.859 62.268 7.62% 2.14
84 51.736 55.837 60.113 7.66% 2.17
85 49.920 53.897 58.045 7.70% 2.19
86 48.178 52.034 56.058 7.73% 2.21
87 46.505 50.245 54.150 7.77% 2.23
88 44.900 48.527 52.317 7.81% 2.26
89 43.358 46.877 50.555 7.85% 2.28
90 41.878 45.292 48.863 7.88% 2.30
91 40.455 43.769 47.235 7.92% 2.33
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TRE R &/MA R HLH R K1 FEAE 2 2 REAZE
Temp. (C) R_Min (Kohm) R_Cent (Kohm) R_Max (Kohm) Res TOL. Temp. TOL.(C)
92 39.089 42.305 45671 7.96% 2.35
93 37.775 40.897 44.166 7.99% 2.37
94 36.513 39.544 42.719 8.03% 2.40
95 35.300 38.243 41.327 8.07% 2.42
96 34.133 36.991 39.988 8.10% 2.45
97 33.010 35.786 38.698 8.14% 2.47
98 31.931 34.627 37.457 8.17% 2.49
99 30.892 33.512 36.263 8.21% 2.52
100 29.893 32.438 35.112 8.24% 2.54
101 28.931 31.404 34.004 8.28% 2.57
102 28.004 30.409 32.937 8.31% 2.59
103 27.113 29.450 31.908 8.35% 2.62
104 26.254 28.526 30.917 8.38% 2.64
105 25.427 27.636 29.962 8.42% 2.67
106 24.630 26.778 29.042 8.45% 2.69
107 23.862 25.952 28.154 8.49% 2.72
108 23.122 25.155 27.298 8.52% 2.74
109 22.408 24.386 26.472 8.55% 2.77
110 21.721 23.645 25.675 8.59% 2.79
111 21.058 22.930 24.907 8.62% 2.82
112 20.418 22.240 24.165 8.65% 2.84
113 19.801 21.575 23.449 8.69% 2.87
114 19.206 20.933 22.758 8.72% 2.89
115 18.632 20.313 22.091 8.75% 2.92
116 18.077 19.715 21.447 8.78% 2.95
117 17.542 19.137 20.824 8.82% 2.97
118 17.026 18.579 20.223 8.85% 3.00
119 16.527 18.040 19.642 8.88% 3.03
120 16.046 17.520 19.081 8.91% 3.05
121 15.580 17.017 18.539 8.94% 3.08
122 15.131 16.531 18.014 8.98% 3.10
123 14.697 16.061 17.507 9.01% 3.13
124 14.277 15.607 17.017 9.04% 3.16
125 13.872 15.168 16.543 9.07% 3.18

FEMABHEAPR AT Quest for Advanced Materials Electronics Co., Ltd.




