Notice for TAIYO YUDEN products

Please read this notice before using the TAIYO YUDEN products.

/N REMINDERS

M Product information in this catalog is as of October 2008. All of the contents specified herein are
subject to change without notice due to technical improvements, etc. Therefore, please check for the
latest information carefully before practical application or usage of the Products.

Please note that Taiyo Yuden Co., Ltd. shall not be responsible for any defects in products or equipment
incorporating such products, which are caused under the conditions other than those specified in this
catalog or individual specification.

B Please contact Taiyo Yuden Co., Ltd. for further details of product specifications as the individual
specification is available.

M Please conduct validation and verification of products in actual condition of mounting and operating
environment before commercial shipment of the equipment.

B Al electronic components or functional modules listed in this catalog are developed, designed and
intended for use in general electronics equipment.(for AV, office automation, household, office supply,
information service, telecommunications, (such as mobile phone or PC) etc.). Before incorporating the
components or devices into any equipment in the field such as transportation,( automotive control, train
control, ship control), transportation signal, disaster prevention, medical, public information network
(telephone exchange, base station) etc. which may have direct influence to harm or injure a human
body, please contact Taiyo Yuden Co., Ltd. for more detail in advance.

Do not incorporate the products into any equipment in fields such as aerospace, aviation, nuclear
control, submarine system, military, etc. where higher safety and reliability are especially required.

In addition, even electronic components or functional modules that are used for the general electronic
equipment, if the equipment or the electric circuit require high safety or reliability function or
performances, a sufficient reliability evaluation check for safety shall be performed before commercial
shipment and moreover, due consideration to install a protective circuit is strongly recommended at
customer's design stage.

M The contents of this catalog are applicable to the products which are purchased from our sales offices
or distributors (so called “TAIYO YUDEN' s official sales channel”).
It is only applicable to the products purchased from any of TAIYO YUDEN' s official sales channel.

B Please note that Taiyo Yuden Co., Ltd. shall have no responsibility for any controversies or disputes that
may occur in connection with a third party's intellectual property rights and other related rights arising
from your usage of products in this catalog. Taiyo Yuden Co., Ltd. grants no license for such rights.

M Caution for export
Certain items in this catalog may require specific procedures for export according to “Foreign
Exchange and Foreign Trade Control Law” of Japan, “U.S. Export Administration Regulations, and
other applicable regulations. Should you have any question or inquiry on this matter, please contact our
sales staff.
Should you have any question or inquiry on this matter, please contact our sales staff.
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MULTILAYER CHIP NTC THERMISTORS

Yo

QEI -/ WAVQ Qﬂ -/ REFL(h
OPERATING TEMP. —55~+125C

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

K FEATURES

- 125°CARALE - Guaranteed up to 125°C.

BEHAKE CRERHMBEANPEATVD - Large B constant for higher temperature sensing capability.

CREDORBNG BNV FT-ELT TOREBEENFIEE + Ideal for automatic mounting in bulk or from tapes because of front-rear
- SHEAIZEIAJRRAG (C #EHL symmetry.

CNEPEBEES AT EICLY . EEMALEERBLTVET - Available in a standard EIA compatible case size.

+ Improved reliability due to use of internal electrodes.

Fli% APPLICATIONS

EfEHRA - Telecommunications equipment : mobile telephones,cellular telephones,
BEIEEE. HmEsh. I— NLXEBEEY cordless telephones, etc.
- OAK¥ZRFH + Office automation : printers, facsimiles, word processors, etc.
T T3 J—KTOkyHiEh + Consumer electronics : VCRSs, color television sets, LCD television sets,
- R&EHEE CD players, etc.
EF4. #7-FLE, BETLE, CDTL—ViEp - Battery protection circuit

<Ny T ) RFEREA

F&%=0% ORDERING CODE

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

i ~ti& [mm] AHFAEFER [Q] AFBEH [K] RIEEE [C]
TB | NICH—32% S0 [ 1.0x0.5 (0402) L] il @S x10 5 ] —55
St [ 1.6x0.8 (0603) 102 1000 295 2950
9 154 150000 410 4100 @
Ji20S 9 6 e emfE [C]
P | Ao xEER Fe _ SRR | 125
R [ mr-c.7 EHEEZE [%] BEHFFEE [%]
s | #&8Go9) F e F_] £
G +2 H | +3
H *3 HHEELS
J £5 o] R
K +10 A=ZAN—2Z

TBPS1S103K440H5Q O
O 66 e o0 (5 ) (6] (7] O O =
(5)

(1) (3) (7] (9]

Type Dimension [mm] Nominal Zero-Power Resistance[()] Nominal B constant [K] Min. temperature [C]
TB [ NTC THERMISTOR S0 | 1.0x0.5 (0402) example example Symbolx 10 5 | —55
S1_ | 1.6x0.8 (0603) 102 1000 295 2950

9 o 154 150000 410 4100 @
Shape Max. temperature ['C]
(6) (8) a

P ] Plated terminal Packaging ‘ 125
R TapeaReel Resistance tolerance[%] B constant tolerance[%]
s | Bulk F 1 F] £1 m
G * 2 H ] +3
H + 3 Internal code
J + 5 AN ‘ Standard product
K +10 A =Blank space
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EXTERNAL DIMENSIONS

STk

R-TixMX R-T CHARACTERISTICS

1005type (0402)

R—TH4R

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) | (0.010+0.004)
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)

1608type (0603)

R—THER

Unit : mm (Inch)

a 150kQ a

~ —— 100kQ ~

© — - 68kQ o

o — = 47kQ g

S — - 33kQ 8

5 22kQ 9

B — 15kQ o

O — - = 10kQ O

o —-- 6.8kQ o

—— 47kQ

fal 3.3kQ il

.TE — 2.2kQ E

2 &

470
10kQ(+1%&)
B S R PR PUUDR DU DUV DR U PR S O DU DU SO DU R BUUU DO
<75 50 25 0 25 50 75 100 125 150 -75 -50 25 0 25 50 75 100 125 150
BE Temperature (C) JBE  Temperature (C)
{t#% SPECIFICATIONS
A= (;t5) Tolerance (Symbols)
R25 +1%(F), £2%(G), £3%(H), £5%(J), £10% (K)
BER +1%(F), £3% (H)
+19 , £39

B Constant ? ?
LI a HAR TATL—E AR #Ha S ERALDEE
Selection Guide Part Numbers Electrical Characteristics Packaging Reliability Data Precautions

( P16 ) QD474 >3 QD475 h Q476 ’3 Qv478 »3 ( 3% h

MEEROICHEHMBEKCZE 0,
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7147 5—% PART NUMBERS
1005TYPE
EHS o s .
& (Environmental| R25 B Sﬁint HH%E?& ﬁ?ﬁﬂ(‘éﬁlm”ﬂ EIRET 5 %
Ordering Code Hazardous kQ] [einaliel/iResibaton Rated Power Remark
Substances) (K : 25/85°C)|(K : 25/50°C)| constant | factor
TBPS00222A410H5Q RoHS 22 4100 4034
TBPS00332A410H5Q RoHS 3.3 4100 4034
TBPS00472/A410H5Q RoHS 4.7 4100 4034
TBPS00682A410H5Q RoHS 6.8 4100 4034
TBPS00103A410H5Q RoHS 10 4100 4034
TBPS00153/410H5Q RoHS 15 4100 4034 <3sec | 095720 35mW
TBPS00223/440H5Q RoHS 22 4400 4336 mw/C
TBPS00333/A455H5Q RoHS 33 4550 4483
TBPS00473A455H5Q RoHS 47 4550 4483
TBPS00683/455H5Q RoHS 68 4550 4483
TBPS00104A455H5Q RoHS 100 4550 4483
TBPS00154/A455H5Q RoHS 150 4550 4483

BaDOICIzaE R=7—E>7, S=8m), ACRERFRERS UK PANET,
OPlease specify the packaging code (R : tape & reel, S : Bulk)and A the resistance tolerance code (J, K).

1608TYPE
EHS . . .
7 & (Environmental| R25 B Sofint fﬂﬁ?‘j ﬂmﬂﬂ:‘ﬁ EIREN 5 %
Ordering Code Hazardous | [kQ] ermal time | Dissipation | gateq power Remark
Substances) (K : 25/85°C)|(K : 25/507C)| 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

TBPS10221A410H5Q RoHS 0.22 4100 4034

TBPS10331A410H5Q RoHS 0.33 4100 4034

TBPS10471A410H5Q 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 mW/C 63mw
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

TBPS10223/A460H5Q RoHS 22 4600 4533

TBPS10333A460H5Q RoHS 33 4600 4533

TBPS10473A475H5Q RoHS 47 4750 4642

TBPS10683/475H5Q RoHS 68 4750 4642

TBPS10104A475H5Q RoHS | 100 4750 4642

TBPS10154/A475H5Q RoHS 150 4750 4642

TBPS10103A344F5Q RoHS 10 3435 3395

Ba0OIizak R=7—E>7. S=ER). AICRERERFEERS U, K (TBPS1 O 103 A 344 F5QIFRGE 12 1EH) ) AW £ 7,
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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1005type (0402)

SBMUE High Temperature Life Test
HERZEMF  Test Condition 125°C

= 2 2
X -+ 2.2kQ < -+ 2.2kQ
g Ararka | S A 47kQ
£15 515
5 5
=y
[0} o
o —
g g
"@‘ 1 % 1
SO.S #o5
g &
b 7y de — A &
w0 I opy = = = ﬁ
Ohr 96hr 240hr 500hr  1000hr ohr 96hr 240hr 500hr  1000hr
FAEREFRE Test Duration SHEREFRS Test Duration
fifiE Damp Heat (steady state)
HEREMF  Test Condition 85°C95%
= 2
® 5 2.2k0 S 5 2.2kQ _
o - 47k Y - 47kQ T
51.5 1.5 m
5 g 2
3 3 <
£ 5 %)
21 B
2 g —
i & o
%o Hos 3
205 o ke ] w
8 &
jml m nm| i Fel jml jnml m i
= H {1
£ ok H——f Rop— K
ohr 96hr 240hr 500hr  1000hr ohr 96hr 240hr 500hr  1000hr
EXBREFMA Test Duration FHBREFR Test Duration
1608type (0603)
=RE High Temperature Life Test
HEREMF  Test Condition 125°C
) ~
& —-47Q ® 5470
o —++1ka 28 —+31kQ
C
15 A 100ke|  £18 A 100kQ
o E— |
2 1 5 1
g o
o o
50.5 = [l f | = ﬁO.S
& i N tH i &
E b &
= ~
8 o ol — & —B&—&—a
ohr 96hr 240hr 500hr  1000hr ohr 96hr 240hr 500hr  1000hr
HUERFSR Test Duration FXBREFM Test Duration
2% Damp Heat (steady state)
HERZM  Test Condition 85°C95%
~ 2 o 2
® 470 g 470
s ke 5 ke
g15 —viooke)  £15 7 100kQ
c | 2= 10%
g o
T [a:]
ﬁo': 30.5
& 3
2 5
= Jan! I j i
= of — Mo oy

Ohr 96hr 240hr 500hr 1000hr
S{ERFFR Test Duration

Ohr 96hr 240hr 500hr 1000hr
SHERBER Test Duration
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12 PACKAGING

OR/NZFBMH Minimum Quantity @) — 4 —EB - 225 Leader and Blank portion
= — —— - = F v THEAL =g )—&—88
(S T%iﬁ(% eo:s 5% 8 Standard quantity [pcs] Blank portion Chip cavity  Blank portion Leader
Type [mm] £58 Bulk #7 — 7 Taping
1005 (0402) 0.5 (0.020) 10000 10000 @] O @] O O O O O O
1608 (0603) 0.8 (0.031) 2000 4000 D D I I D D

@7 —E>JHE Tape material ‘

B 160mmilt 100mmLLE
wr—7 ' (6.3inches or more) (3.94inches or more)
Card board carrier tape lEHLAR
o3 400mmplE
by FFE—F Direction of tape feed (15.7inches or more)

Top t
op tape ®1) — Ltk Reel size

| —~2.0+0.5
(0.079+0.031)

$13.0£0.2
EYR -/ (0.512%0.020) =
ket hol N €
Sprocket hole (N \ 7 §§
4>~ #21.0+08 85
Base tape F v FHEALR R1.0 -~ (0.827£0.031) =
Chip cavity (0.039)
(O 0O O O O | lle2suT

< > less than 2.5 (0.098)
$178+2
(7.01£0.079) .

10£1.5
(0.394+0.059)
w FEEIRBE
g_hij ?:uéif S
P Chip

®7 —E > J~tiE Taping Dimensions

Unit : mm (Inch)

#5 — 7 (8mmiE) Paper tape (0.315inches wide) ® kv 77— T3 Top Tape Strength

N by TT—=TDRNUARTREENAMIZTOI~07NEL Y &7,
F 7 70}57&:5 The top tape requires a peel;-off force of 0.1~0.7N in the direction of the
(0.059+9-004)  Chip cavity arrow as illustrated below.

+0.1
FE U 1529 1,75+0.1
7 Sprocket hole ((0.089+0.004)
ol L
& o A ks
LA 74 HHISE | N > i
fo a222 A Top tape
/J P T [ % s®3 T 0~20 /
A3
F —f T R—2F—7F
Base tape
2.0+0.05 4.0+0.1 el
(0.079+0.002) (0.157+£0.004)
% s F v THAER BAEYF | 7—-TE#
{y p; Chip cavity Insertion pitch| Tape thickness
A B F T

0.65+0.1 | 1.15+0.1 | 2.0+0.05 0.8max
(0.026+0.004) |(0.0450.004) | (0.079+0.002) | (0.031max)
1.0+0.2 1.8+0.2 4.0+0.1 1.1max
(0.039+0.008) |(0.0710.008) | (0.157+0.004) | (0.043max)

Unit : mm (Inch)

1005 (0402)

1608 (0603)
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RELIABILITY DATA

MULTILAYER CHIP NTC THERMISTORS

Item

Specified Value

1005 (0402)

1608 (0603)

Test Methods and Remarks

. Operating Temperature Range

—55t0 +125C

N

. Storage Temperature Range

—55t0 +125°C

3. Rated Power 35mwW 63mW

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 2520.2°C and +85+0.2C.
*+3% *+3%

£nR25-¢nR85

= 177251 /785 T : Absolute temperature

T0:273.15

o

. Dissipation Constant (single unit)

0.5t0 2.0mW.“C

1.0to 2.5mW.~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 25°C 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.

=

.2 100

S

[}

=

o

o

2

©

<

[}

el

jo3

& :

0 25 125
Ambient temperature [°C] Max. Temperature
10. Resistance to Flexure of Substrate R25 change : Within £3% R25 change : Within +5% | Warp : 2mm

B constant change
Within £1%

B constant change :
Within 2%

Testing board : glass-epoxy-resin substrate
Board thickness : 0.8mm
Pressing speed : 0.5mm.sec.

Duration : 30 sec. 20

e
» B

Warp

_|Deviation+1

‘ 45+2 45+2
—

[Unit : mm]

11. Adhesion of Terminal Electrode

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

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

Applied force : 5N
Duration : 10sec.

Hooked jig
RO.S
©
g
8
4
~— Chip

Chip

Cross section
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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+2C
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 35°C 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."
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