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1  4MER<T Shape and Dimensions

E 1 fzk1
B 2 fazk 1

* Rt
* PCB 1E&:

® Dimensions: See Fig.1 and Table 1.

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

Jii i i (Externalyelectrode)
R (Glass coat)

#AAR(NTC ceramic)

FHAE 4k (Solder-resist)

1 Fig.l I I 2 Fig.2 I | JMf(Land pattern)
% 1 (Table 1) EA{  unit: inch[mm]
%3l Type L W T a A B C
F 0.063+£0.006 | 0.031+£0.006 | 0.031£0.006 | 0.012+0.008
[0603] [1.6+0.15] [0.8+0.15] [0.8+0.15] [0.3£0.2] 0.6-0.8] 0.6-0.7] [0.6-0.8]
2 FE&EFRIR (B8)  Product Identification(Part Number)
IN E 103 F 3950 E B T
© © 6 @ ® ©® ®
D 23 Type (325°CHIETNZ B H ® B {A# % B Constant
yp . .
™ B3t NTC FABIEAEE INominal Zero-Power Resistance at 25°C 3435 435K
Chip NTC Thermistor 222 2.2kQ
3950 3950K
@ SR~ (mm) 103 10kQ
External Dimensions (LxWXT) 474 470k 4250 4250K
Z[0201] 0.60%0.30x0.30 © BEAE
2N
A[0402] 1 00%0.50%0.50 @HPREAE Tolerance of B Constant
Tolerance of Resistance F +1%
F[0603] 1.60%0.80x0.80 F £1% - "
+
P[0805] 2.00x1.25%0.85 G 120, = °
N[1206] 3.20%1.60x0.85 q 139 @ BEWHHSR
° B constant calculation method
B2 753 Package J +5% A 25°C&85°C
T:HRmE%E  B: #iE%E B 25°C&50°C
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3 EAYEME Electrical Characteristics

1) F#¥ F Series

" " . . AefEEY | TERE
FFE(E B EH BB RFTERR | EHREY Thermal BEIhE Onerati
o . erma eratin;
BS Resistance | B Constant | B Constant o PermlsSéble Dissipation T Rated Electric P bi £
o o erating Current me ambient
Part No (@s°c) | (25/50°C) | (25/85°C) | P (25g°C) Factor Power(25°C)
(K) (K) Constant temperature
kQ) (mA) (mW/°C) © (mW) ©0)
S
TNF103F3435FAT 10+1% 3380+1% | 3435+1% 0.31
TNF103F3450FBT 10+1% 3450+1% 3500 0.31
TNF103F3950FBT 10+1% 3950+1% 3987 0.31
TNF223F3950FBT 22+1% 3950+1% 3987 0.21
TNF333F4050FBT 33+1% 4050£1% 4100 0.17 1.0 <5 100 -40~+125
TNF473F4050FBT 47x1% 4050+1% 4100 0.14
TNF683F4150FBT 68+1% 4150£1% 4210 0.12
TNF104F3950FBT 100+1% 3950+1% 3987 0.10
TNF104F4250FBT 100+1% 4250+1% 4310 0.10
2) HAY H Series
" " . . AEfEEY | TIERE
FFE(E B EH B &EH RFTIEER | FHEH Thermal BEINE Onerati
o . erma eratin;
B Resistance | B Constant | B Constant Permissible Dissipation T Rated Electric P N ¢
o o Operating Current me ambient
Part No (25°C) (25/50°C) | (25/85°C) P (2 5g°C) Factor Power(25°C)
(K) (K) Constant temperature
(kQ) (mA) (mW/°C) © (mW) €0
S
TNF103H3435FAT 10+3% 3380+1% | 3435+1% 0.31
TNF103H3450FBT 10+3% 3450+1% 3500 0.31
TNF103H3950FBT 10+3% 3950+1% 3987 0.31
TNF223H3950FBT 2243% 3950+1% 3987 0.21
TNF333H4050FBT 33+3% 4050£1% 4100 0.17 1.0 <5 100 -40~+125
TNF473H4050FBT 47+3% 4050+1% 4100 0.14
TNF683H4150FBT 68+3% 4150+1% 4210 0.12
TNF104H3950FBT 100+3% 3950+1% 3987 0.10
TNF104H4250FBT 100+3% 4250+1% 4310 0.10
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3) J#Y J Series

" " . . TR R N THERE
FRE B EH B EH# RIFTIERR | AR Thermal BEINE Overati
= b erma cratin,
BS Resistance | B Constant | B Constant Permissible Dissipation Ti Rated Electric P N s
o o Operating Current ime ambient
Part No (25°C) (25/50°C) | (25/85°C) P 2 5g°C Factor Power(25°C)
(K) (K) ( ) Constant temperature
(kQ) (mA) (mW/°C) (mW) .
(s) (°C)
TNF103J3435FAT 10+5% 3380+1% 3435+1% 0.31
TNF103J3450FBT 10£5% 3450+1% 3500 0.31
TNF103J3950FBT 10+5% 3950+1% 3987 0.31
TNF223J3950FBT 22+5% 3950£1% 3987 0.21
TNF333J4050FBT 33+5% 4050+1% 4100 0.17 1.0 <3 100 -40~+125
TNF473J4050FBT 47+5% 4050+1% 4100 0.14
TNF683J4150FBT 68+£5% 4150+1% 4210 0.12
TNF104J3950FBT 100+5% 3950+1% 3987 0.10
TNF104J4250FBT 100£5% 4250+1% 4310 0.10
4 KIEAMRIZRF 4 Testand Measurement Procedures
n R B Test Conditions
MFIERIIE, BIEFUNR IR E RS IMERZMTNT: Unless otherwise specified, the standard atmospheric
a. IMERE: 20+15°C; conditions for measurement/test as:
b. HHIHEE: 65+20%; a. Ambient Temperature: 20+ 15°C
c. BIE: 86 kPa~106 kPa b. Relative Humidity: 65+20%
MRITMRERB RN, MWETRZH TR : c. Air Pressure: 86kPa to 106kPa
a. MEIRE: 25+2°C; If any doubt on the results, measurements/tests should
b. HEXNEE: 65+5% be made within the following limits:
c. [JE: 86kPa~ 106kPa a. Ambient Temperature: 25+2C
b. Relative Humidity: 65+5%
c. Air Pressure: 86kPa to 106kPa
RERE M Inspection Equipment
3 3 = . . .
SNIE: 20 FEHKIE; Visual Examination: 20 X magnifier
A S . SI|AEE % . . .
FRERE: AGEEMEK Resistance value test: Thermistor resistance tester
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5 HMMWX Electrical Test

FSNo. I B Items 3% 75 5% K2 & i E Test Methods and Remarks
25°CEINREAE
IfE 8 B Ambient temperature: 25+0.05°C
1 Nominal Zero-Power Resistance at e . .
IR IZMeasuring electric power: <0.1mW
25°C(R25)
D RAETEIRE 25+0.05°C, 50+0.05°CE,85+0.05°C T HEPRIE.
Measure the resistance at the ambient temperature of 25+0.05°C, 50+0.05°C or
B {EE% 85+0.05°C.
2 .
Nominal B Constant B(25-50C)~ InR,s—InRs, B(25-85°C)~ InR,5s—InRgs
1/T25—1/Ts0 1/T25—1/Tes
T: 3HEE (K) Absolute temperature (K)
EEMELZHT, HAKBENMERELE IRITUR, REEEAE~E
RYBRET) SREBET] MEREEZN632%MNEELAMEENNE, &
BRI (S)RR.
The total time for the temperature of the thermistor to change by 63.2% of the
difference from ambient temperature To (°C) to T:1 (°C) by the drastic change of the
power applied to thermistor from Non-zero Power to Zero-Power state, normally
BT A E 2 expressed in second(S).
3 Thermal Time Constant
FE—EIRERREE T, NTC b Bl B Sk S FOR BE T & 1°C I P 2210
D, WH A mW/ CER. w i Fiasit5:
The required power which makes the NTC thermistor body temperature raise 1°C
through self-heated, normally expressed in milliwatts per degree Celsius (mW/C). It
4 FERL AR KL can be calculated by the following formula:
Dissipation Factor
W
=
FEMRBEIRZ 25°C R A A B R AR TR T R 100°C T s 2 T3,
The necessary electric power makes thermistor’s temperature rise 100°C by self-
5 WS TR heating at ambient temperature 25°C.
Rated Power
FE A il B SR PR TR A 1C IR
The current that keep body temperature of chip NTC on the PC board in still air
6 FVF LAF IR rising 1°C by self-heating.
Permissible operating current
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6 {EHMIRIE Reliability Test

e

MR

MR ER&E R
Items Standard Test Methods and Remarks Requirements
BEREEENRENR L WEERRHNAERIERR) , BEK | mERLhRFEEELHRG.
FrRF e iER 77; 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.
e using eutectic solder. Then apply a force in the direction of the arrow.
ISk & 71 s
Terminal | TEC 60068-2-21 BN
Strength F
i
Mounting Pad G:Isifo}:fgfu d
Ha A EEENRERLE (MAERRNIFERIBHR , ZTE | O TIRBRG.
Bk ER R A EREM{ER 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; B unit: mm
KM Type | a b c
. 0201 025 ] 0.3 0.3
mMERE
0402 0.4 1.5 0.5
Resistance IEC 60068-2-21 : : : 0603 1.0 30 12
to Flexure R size F #R¥5RJ18] Duration 0805 1.2 4.0 | 1.65
0201 2N
0402, 0603 5N 10+1s b m45
0805 10N V 7 |
BN/ E[
7 et ol
- 100 .
20
R230 ﬂ
. ' il
M 45 45 Flexure
) I )
RsY THTHE IR FFAT 8]
Pressurizing
Size Flexure Duration
Speed
0201, 1mm
<0.5mm/s 10+1s
0402, 0603, 0805 2mm
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O BEAEEEMSERE A BRI ERIBHIR ;
Solder the chip to the testing jig (glass epoxy board shown in the
left) using eutectic solder.

@ BRAUEIRIEA L Smm #ITHRE), SHZFEEEAI0Hz ~55 Hz;
The chip shall be subjected to a simple harmonic motion having

total amplitude of 1.5mm, the frequency being varied uniformly

TSNV -

No visible damage.

W Cupad  pmpe Soldermask

to Soldering
Heat

IEC 60068-2-58

25% Resin and 75% ethanol in weight.
G REERERGTHE~2 NEENE.
The chip shall be stabilized at normal condition for 1~2 hours

before measuring.

.#&Ej_] IEC 60068-2-80 between the approximate limits of 10 and 55 Hz.
Vibration ® {REFEIRIOHsSSHz—10Hz 185, A1 9%, B2 | s srio o fms Board
=ANEMREERNS R EEREN2 NES (F6 ) .
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).
Brve MNim S EiL&ER BRBREZEKRMEI0 R. TN HA -
Dropping IEC 60068-2-32 Drop a chip 10 times on a concrete floor from a height of 1 meter. No visible damage.
O ¥84%FBE Solder temperature: 245+5°C. w 31':57I\5(|).'J,?tﬁ1’73;
TR PRI Duration: 32035 B RAERRRERERTLT
IEC 60068-2-58 ® 1BHA S Solder: 96.55n/3.0Ag/0.5Cu.
Solderability @ BRHIFlux: (EREL) 25%HEFI75%EHE 9%
25% Resin and 75% ethanol in weight. Wetting  shall  exceed  95%
coverage.
® JE$ZFEE Solder temperature: 260+5°C.
@ &i&BT8) Duration: 10+1s.
e @ IR$BELSY Solder: 96.58n/3.0Ag/0.5Cu. © TR ;
Resistance @ B Flux: (EREEL) 25%H8FMT75%EHE No visible damage.

®@ | AR25/R25 | 2%
® | AB/B | <1%

Temperature

cycling

IEC 60068-2-14

O ZHHT TRATHEIMERHTEES Ko

5 cycles of following sequence without loading.

i &) Time
30+£3min
5+3min
30+3min

5+3min

BIR Step | EJE Temperature
1 -40+£5°C

2 2582°C

3 125£2°C

4 2542°C
@ REFIRERGTHRE 2 NETEN

M=,

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

before measuring.

© TIPS ;

No visible damage.
@ | AR25/R25 | 2%
® | ABB | <1%

=E E
Resistance

to dry heat

IEC 60068-2-2

O 125£5°CESH, THRFHME 100024 NET .
12545°Cin air, for 100024 hours without loading.
@ REEFRERHTHE~2 NENE.
The chip shall be stabilized at normal condition for 1~2 hours

before measuring.

O FIPRE5H5;

No visible damage.
@ | AR25/R25 | 2%
® | ABB | <1%
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@ FE-40£3°CESH, THRFME 1000£24 )T,

@© Fesh V57 ;

to damp heat

@ REEFRERHTHE~2 NENE.
The chip shall be stabilized at normal condition for 1~2 hours

before measuring.

KB ER -4043°Cin air, for 1000+24 hours without loading.
Resistance | 1EC 60068.2-1 | @ RBEIRESHTHE -2 MENE. o visible damage
to cold The chip shall be stabilized at normal condition for 1~2 hours g : i:;?ij;)SZA)
before measuring. -
@ 7£40:2°C, HEXBREI~95%ZESH, FTHEME000+24 /)
Ao © IR ;
iR AT 40+2°C, 90~95%RH in air, for 1000+24 hours without loading. No visible damage.
Resistance IEC 60068-2-78

®@ | AR25/R25 | <2%
® | ABB | <1%

O 7£ 85+2°CHE S Ah, KEfn R FTAEER 1000448 BT,

—.ﬁ.—:Eﬁ ] 57\3(” :: ,_;
l;;i;ni 85+2°Cin air with permissive operating current for 1000+48 hours © TSR
to high IEC60539-1 | @ KIEARERME THE 2 MEUE. No visible damage.
<00,
temperature 3254 The chip shall be stabilized at normal condition for 1~2 hours @ | AR25/R25 | <2%
AB/B | <1%
load before measuring. ® | 1%
7 %7 Taping

(1) %%%5 B Taping Drawings

KA Type 0201 0402 0603 0805

R 0.5£0.15 | 0.5+0.15 | 0.8+0.15 | 0.85+0.2
Tape thickness(mm) o o o ' '

éﬁmff?fjﬁ KT Paper Tape

Tape material
’= =
SENE 15K 10K 4K 4K
Quantity per Reel
Paper Tape
fEIEFL
SprocketHole

AT
| Chip Cavity

===
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(2) 2K R~FPaper Tape Dimensions (B4 Unit: mm)
TNO0201 &%l TNO0201 series TN0402 %% TN0402 series
f£IX7L = REFL 7
Sprocket Hole 2.0£0.05 % <05 Sprocket Hole 2.0£0.05 3 <0.8
HHOL. g1 540307 Szc 4001 595:01/-0" G
P ] N r’d
ol —F ot I i i S a—
- T ; S = — ——1 S |=
5 D |2
vy epupupupn 1 | S (TR TR mIMIRINI D
= LTJL._II_IDE"E}I_IB = L :Juuuu Uuuu‘ i
| 0.38* 0.65*
£ SN - * 2£{E Reference value . * &£{E Reference value
Ghley By Fe;’:l‘irf_cl;;'gil;jection HAX F {%%H‘Fﬂ i
Chip Cavity eeding direction
TN0603 &%l TNO603 series TNO0805 %%!] TNO8OS series
feirl - feix7l _
Sprocket Hole 2.020.05 = <14 Sprochet bk 2.0£0.05 S a1
| o -+
4.00.1 20:01 015,010 © M \ 4.0£0.1 40£0.1 15,0100 2 “1.1

1

] re
totolo—o o

1.85*
3.5+0.05
8.0+0.3

I
]

Ly — —

3.5+0.05
8.040.3
2.25* l
—
1

ﬁé%} o i

N

A=
==
|

1.05* 1.45%
£%=1{F Reference value ‘ * $E(& Reference value
HAR BT AR friasm
Chip Cavity Feeding direction Chip Cavity Feeding direction

(3) E&HE R~ Reel Dimensions(E 4 Unit: mm)

4.3+0.2

> 9.0£1.5
2.45+0.2

£

4.0+0.1 1 5.0+0.1
a

5842.0 | e

g
N -

178+2.0

HH

// ¥
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8 fi&F 8 Storage
figfF ot @® Storage Conditions
a. EFERE: -10°C~40°C a. Storage Temperature: -10°C~40°C
b. MHIEE: <75%RH b. Relative Humidity: =75%RH
c. BREMHLE, BMESFMAEN c. Keep away from corrosive atmosphere and sunlight.
EFRAR: Sm3ZftEe ™A @ Period of Storage: 6 Months after delivery
9 EEEN 9 Notes & Warnings
TN BFHEEERATEU T EET TIEs it The TN series thermistors shall not be operated and
) B SARTEMSEES. RLESE. & stored under the following environmental condition:
BEAS K. —EWED). (1) Corrosive or deoxidized atmospheres

(such as chlorine, sulfurated hydrogen, ammonia, sulfuric

(2) EEM G MMES K

() BLEMN

(4) EESIRERH

(5) BEIAFR

(6) TFEEELK, B WERESBHIBTIRIAFR

acid, nitric oxide and so on)
(2) Volatile or inflammable atmospheres
(3) Dusty condition

(4) Excessively high or low pressure condition

(7) SBENRED (5) Humid site
8) BEXMNBERHHEMIAER (6) Places with brine, oil, chemical liquid or organic
solvent

(7) Intense vibration

(8) Places with analogously deleterious conditions

TN ZRIIAKEENBERT ZEME, ERARAT The ceramic body of the TN series thermistors is fragile,
Y SRRy sy
M KE DS E. no excessive pressure or impact shall be exerted on it.

TN RIASEBRATERTERAENRETEE

. The TN series thermistors shall not be operated beyond
ST IAE,

the specified “Operating Temperature Range” in the
catalog.

-10 -
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10 EUSEFH
EhFe
iBFH1~2°C/sec.
F#k: 150~170°C/90+30sec.
KF240°CHIE]: 20~40sec
IEERE: &M= 260°C/10 sec.
1255: 96.5Sn/3.0Ag/0.5Cu

EFRE: &% 2R

10 Recommended Soldering Technologies
® Re-flowing Profile
B 1-2°C/sec. Ramp
Pre-heating: 150~170°C/90+30 sec.
Time above 240°C: 20~40 sec.
Peak temperature: 260°CMax./10 sec.

Solder paste: 96.5Sn/3.0Ag/0.5Cu

Max.2 times for re-flowing

2607

’/,;OiBOs
150°C

Y

A
Gradually cooling dowr

FI18
IBERTHE . |HA20W
Fa#Ek: 150°C/60sec.
KERKIRE: &5280°C
KEIZATIE): &% % 3sec.
1255: 96.5Sn/3.0Ag/0.5Cu
FIR: BF1X

[E: AEEIEERLEMT k]

® Iron Soldering Profile

Iron soldering power: Max.20W
Pre-heating: 150°C/60sec.

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

Solder paste: 96.5Sn/3.0Ag/0.5Cu

Max.1 times for iron soldering

[Note: Take care not to apply the tip of

the soldering iron to the terminal electrodes. ]

28070 pi—mimm— s =i = =

Te T piosiamis

JE L B 2 Diameter

5 Max: 33

IronPower : < 20W

SolderingIron : < 1.0mm

-11 -



