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FEEF v INTCH — I X &
MHLTILAYER CHIP NTC THERMISTORS

Yo

Qu —/WAVED Qu—/ REFL@
OPERATING TEMP. —55~+4125C . =

*1005TYPE Z B& <
** Except for 1005TYPE

#E FEATURES

- 125°CAREE - Guaranteed up to 125C.

BEHNAE CBERMENP BN TS - Large B constant for higher temperature sensing capability.
CREDORKRFNGELNVYT, T—ES T TOBEEEBED FIHE - Ideal for automatic mounting in bulk or from tapes because of front-rear
- STHAIFEIAJRRIR [ HEHL symmetry.

CANEBEEERATICLICLY, EEEALEEEBRLIVWET - Available in a standard EIA compatible case size.

* Improved reliability due to use of internal electrodes.

% APPLICATIONS

EfEHA + Telecommunications equipment : mobile telephones,cellular telephones,
BHENEERE. HwEshs. I— NLXEBEEY cordless telephones, etc.
- OAHzs F - Office automation : printers, facsimiles, word processors, etc.
TYaE TV, J—-KT7OkyHiEs + Consumer electronics : VCRs, color television sets, LCD television sets,
- REM#ER CD players, etc.
EFH4. HT7-FTLE, BETLE. CDTL—ViE» - Battery protection circuit

<INy T ) RFEREA

f#%:di% ORDERING CODE
(1) (3) (5) [7) (0]

i i [mm] AHEEFER [Q] AFBEE [K] RIKEE [C]
TB | NICH—3IZ% S0 | 1.0x0.5 (0402) il 1§IJ 5 x10 5 | —55
st | 1.6x0.8 (0603) 102 1000 295 2950
9 154 150000 410 4100 @
AR (4] (o) 0 REmE [C]
P Xy X B R _ _ Q | 125
R T ERFTEE (%] BEHEFEZE (%]
I TACED) F 1 F_] e
G + 2 H | +3
H +3 LM ERES
J £5 o] EER
K +10 A=ZINR—2R

TBPS1S103K440H5Q O
O @Qr mm@um 1O (5] 6 (7) O= O wm =P

1] (3) [5) [7) (9)

Type Dimension [mm] Nominal Zero-Power Resistance[ Q] Nominal B constant [K] Min. temperature [C]
TB | NTC THERMISTOR S0 |  1.0x0.5 (0402) example] example Symbol X 10 5 | —55
St |  1.6x0.8 (0603) 102 1000 295 2950

9 154 150000 410 4100 @
Shape e @ @ Max. temperature [C]

P Plated terminal Packaging Q 125
R TapedResl Resistance tolerance [%] B constant tolerance [%]
s | Bulk F +1 Fo +1 m
G + 2 H | +3
H + 3 Internal code
J + 5 A ‘ Standard product
K +10 /s =Blank space
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S F~tE  EXTERNAL DIMENSIONS

Type L W T e
1.0+0.05 0.5+0.05 0.5+0.05 0.25+0.10
1005 (0402)
(0.039+0.002) | (0.020£0.002) | (0.020+0.002) | (0.0100.004)
1.6+0.15 0.8+0.15 0.8+0.15 0.35+0.25

1608 (0603)

(0.063+0.006) | (0.031%0.006) | (0.031%0.006) | (0.014%0.010)

Unit : mm (Inch)

R-TH4E R-T CHARACTERISTICS

1005type (0402) 1608type (0603)
R—THHER R—TH1£E
3 a ey
& 5 o |
8 g S =
E S n.a:a m
o E R e
& E o <
. = o %)
& = = @
] s@ - o
= Py
10KQ(E1%8) [0)]
R S O DO SU BN BOWO S
75 50 25 0 25 50 75 100 125 150 75 50 25 0 25 50 75 100 125 150
BE  Temperature (C) BE  Temperature (C)
{t# SPECIFICATIONS :
&= (R853) Tolerance (Symbols)
R25 +1%(F), £2%(G), 3% (H), £5% (J), =10% (K)
BER +1%(F), £3% (H)
B Constant =N e
LY arHIK TATL—E SR #Ha SR FEALDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

Q P16 ) Q474 V) (P.475 V) Q476 V) (2478 V) ( P V)

MEEROICHEMEZ < 72& 0\, Please contact our Sales Department.
N\t 5205 & ZEAORIC AL MRIBIT 5 B ) & BT BEA LS, TAIYO YUDEN 2009 /N Please read the *Notice for TAIYO YUDEN products® before using this catalog. 473



747 L—%E PART NUMBERS A ' i N N R R R e
1005TYPE
EHS T2 e .
% % (Environmental| R25 5 fjim RIES | WHMER | pugy | @ %
Ordering Code Hazardous [kQ] e eliResibaten Rated Power Remark
Substances) (K : 25/85°C)|(K : 25/50°C)| Constant | factor
TBPS00222A410H5Q RoHS 2.2 4100 4034
TBPS00332A410H5Q RoHS 3.3 4100 4034
TBPS00472A410H5Q RoHS 4.7 4100 4034
TBPS00682A410H5Q RoHS 6.8 4100 4034
TBPS00103A410H5Q RoHS 10 4100 4034
TBPS00153/410H5Q RoHS 15 4100 4034 <3sec | 09720 35mW
TBPS00223/440H5Q RoHS 22 4400 4336 mwW/C
TBPS00333/455H5Q RoHS 33 4550 4483
TBPS00473/A455H5Q RoHS 47 4550 4483
TBPS00683/455H5Q RoHS 68 4550 4483
TBPS00O104A455H5Q RoHS 100 4550 4483
TBPSO00154A455H5Q RoHS 150 4550 4483

ManOIlIzaE R=7—E> 7, S=Hm), ACRERFEERS UK PANET,
OPlease specify the packaging code (R : tape & reel, S : Bulk)and A the resistance tolerance code (J, K).

1608TYPE
EHS T e e
7 & (Environmental| R25 B fofint Tf?@ﬂ%m?j( ﬁ}ﬁi’éﬁ(;ﬁﬁi EREN s %
Ordering Code Hazardous | [kQ] ermal time | Dissipation | patoq power Remark
Substances) (K : 25/85°C)|(K : 25/50°C)| constant | factor

TBPS10470A295H5Q RoHS 0.047| 2950 2934

TBPS10680A295H5Q RoHS 0.068 2950 2934

TBPS10101A315H5Q RoHS 0.100| 3150 3157

TBPS10151A315H5Q RoHS 0.150| 3150 3157

TBPS10221/410H5Q RoHS 022 4100 4034

TBPS10331A410H5Q RoHS 0.33 4100 4034

TBPS10471/410H5Q RoHS 0.47 4100 4034

TBPS10681/410H5Q RoHS 0.68 4100 4034

TBPS10102A410H5Q RoHS 1.0 4100 4034

TBPS10152/410H5Q RoHS 15 4100 4034

TBPS10222/410H5Q RoHS 22 | 4100 4034 10~25
TBPS10332/410H5Q RoHS 33 4100 4034 =5 sec WG 63mwW
TBPS10472/440H5Q RoHS 4.7 4400 4336

TBPS10682/440H5Q RoHS 6.8 4400 4336

TBPS10103A440H5Q RoHS 10 4400 4336

TBPS10153/460H5Q RoHS 15 4600 4533

TBPS10223A460H5Q RoHS 22 4600 4533

TBPS10333A460H5Q RoHS 33 4600 4533

TBPS10473A475H5Q RoHS 47 4750 4642

TBPS10683/475H5Q RoHS 68 4750 4642

TBPS101044475H5Q RoHS 100 4750 4642

TBPS10154/475H5Q RoHS 150 4750 4642

TBPS10103A344F5Q RoHS 10 3435 3395

BaDOICikax R=7—E>7. S=Ha), ACIEREFEZELS (J, K (TBPS1 O 103 A 344 F5QIEFGE 2 IEH)) AW £4,
OPlease specify the packaging code (R : tape & reel, S : Bulk)and A the resistance tolerance code (F.G or H for TBP S1 O 103 A 344 F 5Q J, K for
other part numbers).
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 #5#4E ELECTRICAL CHARACTERISTICS

1005type (0402)

SiBfE High Temperature Life Test
FHEREM  Test Condition 125°C

-+ 2.2k
A< 47kQ

i

-
(&)

=
(e

-
=

B #£Z5{L.% B constant change (%)

EH1BEZE{LE Resistance change (%)

0.5 0.5
A s H |
o 0 £ £ T D\
Ohr 96hr 240hr 500hr 1000hr Ohr 96hr 240hr 500hr 1000hr
SHERBHR Test Duration FEREFFI Test Duration

ity B Damp Heat (steady state)
HEREM  Test Condition 85C95%

= 2 2
& o2k | o £ 2.2kQ _
g -+ 47kQ : -+ 47kQ T
515 1.5 m
H £ B
g £ =
£ 1 Z 1 @
= c
3 S —
[ ; %
Bos — D Bos »
B P
@
= ] m um i Fo ml mm] mn] [
ihl:! ] |nm} =) L]
§ oz Ro—l O H 7

ohr 96hr 240hr 500hr  1000hr ohr 96hr 240hr 500hr  1000hr

SLEREF R Test Duration BREFM Test Duration

1608type (0603)

EiBME High Temperature Life Test
HKERZfF Test Condition 125°C

n

g - 470 S 470
g -1k 3 —++1kQ
=4
5158 A iooke]  £18 A 100k
= -
g 1 g 1
g} o
o [as]
Los - — -+ 1 Hos
& i i i il X
a4 o
B W
fr. ) )
W 005 o 8 ey £ 73 A
ohr 96hr 240hr  500hr  1000hr ohr 96hr 240hr  500hr  1000hr
ELERB%R Test Duration SERBER Test Duration
fitiE14% Damp Heat (steady state)
HERZEM  Test Condition 85°C95%
-~ 2 R 2
X ~5-470 & 5470
Y £ 1ke 5 = Le)
ELS —A 100k Q g"-f’ A 100kQ
1%}
£ 1 S 1
8 o
T m
50.5 5‘0-5
P >
= &
= ran) sl i bt
= o i e m 05 & & & 2N
ohr  96hr  240hr  500hr  1000hr Ohr ~ 96hr  240hr  500hr  1000hr

HERBSR Test Duration FERRF R Test Duration

AN\t 807 % CEAOBIC S NSRBI 3 B E BT HHA 2SN, TAIYO YUDEN 2009 /N\Please read the "Notice for TAIYO YUDEN products" before using this catalog. 475



476

#5, PACKAGING

OR/INZFEAE Minimum Quantity

% X _%‘ET(E& 1ZHEH & Standard quantity [pcs]
Type Efm?ﬁss &K% Bulk # 7 — 7 Taping
1005 (0402) 0.5 (0.020) 10000 10000
1608 (0603) 0.8 (0.031) 2000 4000
@7 —E>J#E Tape material
wr—7
Card board carrier tape
by FF—7

Top tape

i

Sprocket hole

Base tape F o FIEALS

Chip cavity

(O O O O 0O

N-N-N-N-E
A S

®F —E > 7t Taping Dimensions
#7 —7 (8mmig) Paper tape (0.315inches wide)

F v TEAL
(0.059 t8.004) Chip cavity
+0.1
XY IR 150 1.75+0.1
Sprocket hole ((0.069+0.004)
o ] L
AN AL s
o > ©
- A | +t -IC-;|+| L
N 0@|ow
B 1 HY O oo
/J ¢ LT H S s |
Aﬁr%l
F
2.0+0.05 4
(0.079%0.002) (0,157 0:004)
W st F v THERALS BAEYF | 7—TE#
7,
;y pz Chip cavity Insertion pitch| Tape thickness
A B F T
0.65+0.1 | 1.15+0.1 | 2.0£0.05 0.8max
1005 (0402)
(0.0260.004) |(0.045:0.004) | (0.079+0.002) | (0.031max)
1.0+0.2 1.8+0.2 4.0+0.1 1.1max
1608 (0603)
(0.039+0.008) |(0.0710.008) | (0.157+0.004) | (0.043max)

Unit : mm (Inch)

AN\ it 207 % ZEAOBICE S BRIEIT 2 BUY | £LT HHEH LS,

TAIYO YUDEN 2009

@) — 4 —EB - 22 Leader and Blank portion

=8 F v TRBAL =y Y—&—8&
Blank portion Chip cavity Blank portion Leader
o o\\o o o\lo o o\o

160mmil E 100mmkl £
(6.3inches or more) (3.94inches or more)
GIEHELAR 400mmELE
Direction of tape feed (15.7inches or more)
®1) —Jb<ti%k Reel size
| T~2.0+05 I
(0.079+0.031)
$13.00.2
<
Y2
— = 8
o .=
>, 85
R1.0 |- (0.827%0.031) =
(0.039)
| 2.5LF
less than 2.5 (0.098)
$178+2
(7.01£0.079) 10+1.5
(0.894£0.059)

Unit : mm (Inch)

® by 77 —T58E Top Tape Strength

My 77—=7DED LAIETRRENARICTOI~0.7INEL ) T,
The top tape requires a peel;-off force of 0.1~0.7N in the direction of the
arrow as illustrated below.

5 Top tape
7 0~20 J
A3
R—=RF—7
Base tape

/N\Please read the "Notice for TAIYO YUDEN products" before using this catalog.



RELIABILITY DATA

MULTILAYER CHIP NTC THERMISTORS

Iltem

Specified Value

Test Methods and Remarks

1005 (0402)

1608 (0603)

1. Operating Temperature Range

—55t0 +125C

2. Storage Temperature Range

—55t0 +125°C

3. Rated Power

35mwW 63mwW

4. Nominal Zero-Power Resistance 2.2~150kQ 0.047~150kQ Ambient temperature : 25+0.2°C

+5% +5% Measuring electric power : 0.1mW max.

+10% +10%
5. Nominal B Constant 4100~4550K 2950~4750K Measure the resistance at the ambient temperatures of 25+0.2°C and +8520.2°C.

3% 3% £nR25-4nR85

= Torq  TaE T : Absolute temperature
1/725-1/T85 s
T0:273.15
6. Dissipation Constant (single unit) 0.5102.0mW.”C 1.0t025mwW."C This represents the amount of electric power required to raise the temperature
of the element by 1°C through self-heating under thermal equilibrium.

7. Thermal Time Constant (single unit) Within 3 sec. Within 5 sec.

This represents the amount of time for the temperature of the thermistor element
to change by 63.2% of the difference between the initial temperature and the
ambient temperature by the drastic change of power application into thermistor
from non-zero-power to zero-power state.

8. Rated Ambient Temperature

25C

This represents the maximum ambient temperature at which rated power could be applied.

9. Electric Power Derating Curve

As shown in the figure at right.

This represents the relations between the ambient temperature and the maxi-
mum permissible power.

o
(=]

Rated electric power ratio [%]

25 125

Ambient temperature [C] Max. Temperature

10. Resistance to Flexure of Substrate

R25 change : Within =3%
B constant change :
Within £1%

R25 change : Within +5%
B constant change :
Within £2%

Warp : 2mm

Testing board : glass-epoxy-resin substrate
Board thickness : 0.8mm

Pressing speed : 0.5mm “sec.

Duration : 30 sec. 20

e
- &

Warp

_|Deviation+ 1

‘ 452
-~

45+2

[Unit : mm]

11. Adhesion of Terminal Electrode

B constant change :

R25 change : Within £3%

Within £1%

R25 change : Within 5%
B constant change :
Within £2%

Applied force : 5N
Duration : 10sec.

Hooked jig
RO.5

preog

< Chip
Chip

Cross section

AN\t HEATETEAOBICE SRR TS BU] LT EHEALE N,
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RELIABILITY DATA

MULTILAYER CHIP NTC THERMISTORS

Item

Specified Value

1005 (0402)

1608 (0603)

Test Methods and Remarks

12. Solderability

At least 75% of terminal
electrode is covered by new

solder.

At least 80% of terminal
electrode is covered by new

solder.

According to JIS C5102 clause 8.4.
Solder temperature : 230£5C

Duration : 4%1 sec.

13. Resistance to Soldering

R25 change : Within £3%
B constant change :
Within =1%

R25 change : Within +5%
B constant change :
Within £2%

Reflow soldering :

Solder temperature : 240°C
Duration : 5 sec.

Preheating temperature : 150°C
Preheating time : 90 sec.
Number of reflows : 3 times

testing substrate : glass-epoxy-resin substrate

14. Thermal Shock

R25 change : Within =3%
B Constant change :
Within =1%

R25 change : Within £5%
B Constant change :
Within £3%

Conditions for 1 cycle

Step1 : Minimum operating temperature +0,”—3°C 303 min
Step2 : Room temperature 2 to 3 min

Step3 : Maximum operating temperature +0, —3C 30£3 min
Step4 : Room temperature 2 to 3 min

Number of cycles : 5

Recovery : 2 to 3 hrs of recovery under the standard condition after the test.

15. High Temperature Life Test

R25 change : Within =3%
B Constant change :
Within £1%

R25 change : Within £5%
B Constant change :

Within £3%

Temperature : 125+£2C
Duration : 100012 hrs

Recovery : 2 hrs of recovery under the standard condition after the removal
from test chamber.

testing substrate : glass-epoxy-resin substrate

16. Damp Heat (steady state)

R25 change : Within =3%
B Constant change :
Within £1%

R25 change : Within £5%
B Constant change :
Within £3%

Temperature : 85+2°C
Humidity : 85£5%RH
Duration : 100012 hrs

Recovery : 2 hrs of recovery under the standard condition after the removal
from test chamber.

testing substrate : glass-epoxy-resin substrate

Note on standard condition : "standard condition" referred to herein is defined as follows :
5 to 35C of temperature, 45 to 85% relative humidity and 86 to 106kPa of air pressure.

When there are questions concerning measurement results :
In order to provide correlation data, the test shall be conducted under condition of 20+2°C of temperature, 60 to 70% relative humidity and 86 to 106kPa of air pressure.
Unless otherwise specified, all the tests are conducted under the "standard condition."

AN\t HEATETEROBICE[ SRR TS BU] LT EHEALE N,
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