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1. Appiication oxampios /) )/ /1.

| Medical and healthcare devices

7 ;'i ' VA Catheter

X-ray equipment

AED

MRI

Fluid pumps

Vital sign monitor

; = Electrical thermometer

S — Blood pressure measurement

Wearable devices

uoned|ddy

I Automotive
/ Battery
Engine
j Radiator
p Car air conditioner
4 [ a’

Car navigation
N o
N = Inverter / converter
Ind 0 Air intake / exhaust gas
- =

Seat heater

uoned|ddy

Capacitor
EV charger
| Office equipment
/ - «,-"‘I Printer
N ‘ f— |' Copy machine

Scanner

.ﬂ —7 - Projector
L_ —1 Fax machine

uoned|ddy

' Router

I Home appliances

Air conditioner
Refrigerator
Rice cooker
Microwave oven
- Fan heater
IH cooking heater
< | Water boiler
o 4 Hot water toilet seat
\/ Fire alarm

Y(

r

]
uoned|ddy

| Consumer electronics

-

= b ' PC

( (E 0 |l Tablet PC

\.> ) Camera
Smart phone

A | __& Server

uoned|ddy




2. What are "NTC thermistors"? llll

The term "thermistor" is derived from the description "thermally sensitive resistor". NTC (Negative Temperature Coefficient) thermistors are
resistors whose electrical resistance decreases with an increase of thermistor temperature. When the term "thermistor" is used, it usually means
"NTC thermistor".

Thermistors are ceramic semiconductors which are manufactured by sintering metal oxide compounds at high temperatures. Controlling and
planning the manufacturing method and thermistor structure makes it possible to determine the thermistor shape and electrical characteristics
so that the finished product can be used in thousands of applicatons for temperature measurement, heat management and more.

3. Basic specifications lllﬂ

3-1. Resistance / temperature characteristics 3-5. Dissipation factor (JIS-C2570-1)
Using below formula 1 the relation between the resistance and Constant which expresses the electrical power necessary to cause a
temperature values for a given temperature range can be approximated. self heating effect of 1°C of a given thermistor in a state of thermal
1 1 equilibrium.

Formulat: R, = RZeXp[B(T_TQ)] The value of this constant can be calculated based on the ratio of

T.T,  Absolute temperature (K) electrical power and temperature increase.

R, R,  Zero power resistance (Q) at T,, T, This ratio can be calculated by using formula 4 below, where P (mW)
B: B value (K) means power consumption and & (mW /°C) means dissipation factor.
3-2. Zero power resistance Formula4: P =3 (Tb - Ta)

— — 12
Resistance of a thermistor measured at a given temperature using §=P/(Tb-Ta) = FRI(Tb-Ta)

electrical power low enough that sensor self heating will not noticeably

. P : Thermistor power consumption (mW
affect resistance values. P ption (mW)

&: Dissipation factor (mW /TC)
Ta : Thermistor environment temperature (C )

3-3. B value Tb : Thermistor temperature at new thermal equilibrium
Constant that measures the size of the change of resistance values by after temperature increase
using the resistance / temperature characteristics of two freely selectable I+ Thermistor electrical current (mA)
points. The constant can be calculated using below formula 2. R: Thermistor resistance (Q) at Tb (C)
InR, - InR,
Formula2: B=—"""""" 3-6. Thermal time constant (JIS-C2570-1)
T - ?2 Constant which expresses the heat response time of the thermistor. The

thermal time constant is defined as the time required by a thermistor
to change 63.2% of the difference between its initial and its final
temperature after a change in environment temperature.

Using logR and 1/T the B value charactistics can be expressed in a graph
in a straight line as below.
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21 23 25 27 29 31 33 35 37 39 Multiples (factor n) of the thermal time constant T result in below
Temperature (1,/TX 10%)— percentages
0 %0 % Tt — T=63.2% 21=86.5% 371=950%
3-4. Resistance / temperature coefficient 3-7. Rated maximum power dissipation

Coefficient which expresses the rate of change per degree of the zero Maximum electrical power (mW) which can be applied continuously to a

power resistance at a given temperature. The coefficient can be calculated thermistor at a given rated temperature (usually 25 °C).

using below formula 3.

Formula3: a= % . %MOO - _ _?2 %100 \}/\Vhen applying electrical powgrt? a the'rmistorthe?thermistorwill self
eat and reach a thermal equilibrium with the environment temperature.

o : Resistance / temperature coefficient However, in case of excessive electrical power thermal runaway may

T : Given absolute temperature (K) occur which can destroy the thermistor's electrical characteristics.

R @ Zero power resistance (Q) at given temperature T (K) The maximum rated power value for each thermistor is determined as

B : Bvalue (K)

the value at which the thermistor self heats 5 °C.




4. How to use thermistors )/ /.

The electrical resistance of NTC thermistors changes greatly when the thermistor temperature changes, which makes thermistors a popular
choice for temperature sensors. However, because the resistance change of thermistors is non-linear, it is common to build a circuit with a
thermistor and a resistor in order to linearize the voltage output (see also below circuit example).

VCC
The voltage output of this circuit can be expressed using formula 5 below and by

using a resistance / temperature table it is possible to determine the measured
temperature.

Vout Vcc
Formulab: Vouw="H 1 b
' Rt R,

xR,
V..: Supply voltage (V)

V,.i: Voltage output (V)

Ry, : Thermistor resistance (Q)

R,: Resistor resistance (Q)

Thermistor linearization circuit

It is possible to increase measurement accuracy through linearization, however

Output voltage graph for 103AT-2 and 503AT-2 the temperature range that can be linearized is limited.
5.00

4.50 103AT-2,Rs =10 kQ The graph on the left shows the voltage output for combinations of two
""" 103AT-2, Rs = 5 kQ -7

4.00 | C03AT e Rem 10 k0 Ltz thermistors (SEMITEC PN: 103AT-2, 503AT-2) and two resistors (10 kR, 5 kQ) as
-2,Rs = g
/ Ve / an example of this limitation.

----- 503AT-2, Rs = 5 kQ / L7 / P
/! d
Pid s

3.50

The graph shows how the linearized temperature range changes according to
each combination of thermistor and resistor.

Output voltage Vout (V)

Accordingly, we recommend using a thermistor and resistor combination after
the temperature range which needs to be measured precisely is determined.

110 ~

Temperature (°C)

5. How o use powr thermistors /// (/4N

Power thermistors utilize the characteristics of NTC thermistors where a device heats up when current flows through it, and this self heating
causes a dramatic decrease in resistance.

Atypical eaxmple for using power thermistors is a switched-mode power supply using a smoothing capacitor.

When applying an electrical current to the smoothing capacitor it will charge rapidly which is accompanied by an inrush current. The power
thermistor's initial resistance limits this current and later, when the current has normalized, the power thermistor's resistance decreases due to
self heating and power loss is compensated.

Power thermistors can be used as in the circuit below, however the power thermistor itself can be used both before and after rectification.

When choosing a power thermistor we recommend determining the resistance needed for the rated electrical current for your components and
devices and the rated capacitance of your capacitor to determine the maximum rated current of the power thermistor.

However, please be aware, that due to power thermistor self heating or increase of environment temperature the resistance of the power
thermistor will decrease and with it the maximum rated current will also decrease.

Itis also important to be aware of power thermistor self heating as it may affect the circuit board or surrounding devices.

L NTC

@ — Electrical

load




B Product number explanation

103 FT 1005 A 5P 1 — [
I e e — TT— T: Taping'
No marking:  Untaped bulk products
Electrode type: 1 =Pt
2= Au/Ni
3=Au
Tolerance (Res): 5P = 5%
B value: A=3370K
B=23435K
D = 3969 K
Size: See Fig. 1

Micro thin film thermistor
Rated zero-power resistance at 25 C
Eg.: 103=10x10° Q

': Taping is currently available only for 1005 size.

[l Applications

High speed electrical thermometers, wearable devices, office automation,
measurement instruments, medical devices, computer and mobile
devices, LCDs, security devices, laser diode modules

M Specifications

Micro thin film thermistor

- - l ; : <4
g r r M! r r
I CTNISTON;
L >
FT thermistors have outclassed conventional thermistors through miniaturization, featuring quick response time,
high heat resistance and excellent long term reliability.

B Dimensions

Fig. 1
L3
Shaded area: Electrodes
< [
- -
L1
9
Y
Size L1 L2 '3 L4 L5*
1005 | 1.00+0.05 | 0.50+0.05 | (0.50) | (0.44) (0.15)
0603 | 0.60+0.05| 0.30+0.05 | (0.15) | (0.25) (0.15)
Unit: mm

2: For thinner substrates (= smaller L5 dimension) please contact SEMITEC sales staff.

Dissipation | Thermal time | Rated power | Operating temperature range by electrode (C)
Product number Ros° R, tolerance B value* factor constant at 25 C

(mw / C) (s)° (mW) 1: Pt 2: Au/Ni 3: Au
103FT1005A5P 10.0 kQ 3370K = 1%
103FT1005B5P 10.0 kQ 3435K = 1%
103FT1005D5P 10.0 kQ 3969 K = 1%
503FT1005A5P 500KQ| +5% |3370K+1%| 0 Or 03| approx. 1.0 1o - 4010250 | -40to 125 | - 40 to 250
503FT1005B5P |  50.0 kQ 3435K + 1% (350)
364FT1005A5P 360.0 kQ 3370K = 1%
364FTO603A5P 360.0 kQ 3370 K = 1% | approx. 0.2 | approx. 0.5 1.0

° Rated zero-power resistance at 25 ‘C “ B value calculated from rated zero-power resistance at 25 “C and 85 C
°: Time required to reach 63.2% of temperature difference. Measured with sensor suspended in mid-air.

®: If your application requires other tolerance values please contact SEMITEC sales staff.

M Reliability data

B Mounting method recommendations

Item Electrode type Test conditions Criteria Electrode type Recommended method
Solderability 2 = Au/Ni 5sat260 C More than 90% soldered 1 =Pt Conductive resin
Three times natural fall to a maple o 2 = Au/Ni Solder
Free fall Al board from 0.75 m height. AR, AB £ 1% - N
3=Au Wire bonding
Insulation resistance |All 100 vV DC Over 100 MQ
Dry heat (1) s 1000 hours at 250 °C AR + 5%, AB * 1%
Dry heat (2) 2 = Au/Ni 1000 hours at 125 'C AR % 3%, AB £ 1%
Cold All 1000 hours at - 40 'C AR £ 3%, AB £ 1%
100 cycles as below:
1. - 40 °C for 30 minutes
aﬁgﬁg?;ﬂ&i{de All 2. Room temperature for 3 minutes AR + 3%, AB = 1%
3. 125 °C for 30 minutes
4. Room temperature for 3 minutes




M Resistance / temperature characteristics

Temperature Product number
(C) 103FT1005A5P | 103FT1005B5P | 103FT1005D5P | 503FT1005A5P | 503FT1005B5P | 364FT1005A5P | 364FTO603A5P
- 40 187.9 200.7 351.0 939.3 1,002 6,763 6,763
-30 110.7 117.0 185.0 553.4 584.7 3,984 3,984
-20 67.26 70.34 100.9 336.3 351.9 2,421 2,421
-10 42.10 43.55 57.00 210.5 2177 1,516 1,516
0 27.08 27.71 33.33 135.4 138.5 974.8 974.8
10 17.86 18.11 20.12 89.31 90.48 643.0 643.0
20 12.07 12.12 1253 60.33 60.58 434.4 434.4
25 10.00 10.00 10.00 50.00 50.00 360.0 360.0
30 8.332 8.299 8.038 41.66 41.50 299.9 299.9
40 5.871 5.804 5.295 29.36 29.03 211.4 211.4
50 4216 4.139 3.575 21.08 20.70 151.8 151.8
60 3.081 3.006 2.472 15.40 15.04 110.9 110.9
70 2.288 2.220 1.746 11.44 11.11 82.36 82.36
80 1.725 1.666 1.258 8.623 8.331 62.09 62.09
85 1.505 1.451 1.075 7.527 7.257 54.19 54.19
90 1.318 1.269 0.9230 6.592 6.344 47.46 47.46
100 1.021 0.9797 0.6888 5105 4.898 36.76 36.76
110 0.8003 0.7662 0.5220 4.002 3.829 28.81 28.81
120 0.6345 0.6064 0.4012 3.172 3.029 22.84 22.84
125 0.5671 0.5418 0.3535 2.836 2.706 20.42 20.42
130 0.5084 0.4854 0.3125 2.542 2.423 18.30 18.30
140 0.4113 0.3926 0.2465 2.057 1.960 14.81 14.81
150 0.3359 0.3207 0.1969 1.680 1.601 12.09 12.09
160 9.963 9.963
170 8.274 8.274
180 6.925 6.925
190 5.837 5.837
200 4.954 4.954
210 4232 4232
220 3.636 3.636
230 3.142 3.142
240 2.731 2.731
250 2.385 2.385
Bas/ss 3370 K 3435 K 3969 K 3370 K 3435 K 3370 K 3370 K
Unit: kQ
M Taping dimensions M How to use the FT thermistor
* The FTthermistor can be used for both SMD type mounting and as a
* F1: 10000 pes/ reel leaded thermistor (both axial and radial). » !
e, If your application requires lead wires please contact SEMITEC sales staff
2 .
X'Oﬁ 4.0+0.05 @ . o . .
0.2+0.05 \°  2.0%005 | 2 o With the FT thermistor it is possible to pair two sensors (e.g. one for
- temperature measurement and one for compensation) with very high
\ accuracy. If your application may require thermistor pairing please contact
e ” SEMITEC sales staff.
FT thermistor N / g -
il i , 9
10 4 U% W o o
( ( k M Caution
075 ma |72 £.6520.10 ° * Please contact us when choosing the mounting method.
Cover tape g ® Please contact us when considering an application with an environment
. temperature exceeding 350 °C.
B Recommended mounting pad dimensions
B3 ‘
2
Size B1 B2 B3
— | 1005 |1.20 +0.03|0.60 £ 0.03 | 0.30 + 0.03
B1 0603 |0.72 + 0.03 [0.36 + 0.03 | 0.18 + 0.03




Micro thin film type sensor probe

E—— AR
y ' 4 v r" r
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The F micro thin film thermistor sensor probe has been developed applying SEMITEC's proprietary thin film thermistor technology, specifically
with medical purposes in mind.

Itis highly suited for catheter applications with its high volume production capability, robustness, reliability, accuracy and faster response than
existing thermistors.

M Product number explanation B Dimensions

Fig. 1 Unit: mm

12_3 FIJ |:| L - (1)

—L 5183: 0D = 0.5 mm, fig. 1 \ R \—Lﬁq
AWG 38 Bifilar nickel alloy 200

3122: 0D = 0.3 mm, fig. 2

Micro thin film thermistor sensor probe osmax § [ ==
2.3 max.
Rated zero-power resistance at 25 C
Eg:103=10x103Q
Fig' 2 Unit: mm
: (1) - » .

(2) ol
Polyimide AWG 42/43 (® 0.06 mm)
Testing equipment

Handheld medical devices osmac § [ ==

Body temperature monitoring 1.8 max.
Other applications that require very small probes

B Applications

Medical catheters
Guide wires

(1) Lead wire length customized according to customer requirements (max. 200 cm).
(2) Bare lead wire length customized according to customer requirements.

M Resistance / temperature characteristics

Please contact SEMITEC sales staff for products without resin coating on the sensor

Temperature ('C) 223Fp° head for even smaller diameter.
-10 100.3
0 62.92 Spool dimensions Unit: mm
10 40.56
20 26.82 approx. 12
- CEIS 1
30 18.16 _
40 12.58 T
50 8.892 5|
60 6.407 | %
70 4.700 %
5 Resistance values for the thermistor chip without lead wires I |
S
B Specifications
1 2 Dissipation factor | Thermal time Rated power Operating temperature
Product number Rs; R, tolerance B value (MW / C) constant (ms)° at 257C (mW) range (C )
223Fu5183 14.015kQ + 0.5%* 3454 K £ 1% approx. 0.35 approx. 52 1.75 -10to 70
223Fu3122 14.015kQ + 3%* 3454 K £ 1% approx. 0.22 approx. 20 1.1 -10to 70

: Rated zero-power resistance at 37 “C of the thermistor chip without lead wires

: B value calculated from rated zero-power resistance at 0 °C and 50 “C without lead wires

< Time required to reach 63.2% of temperature difference. Measured with sensor suspended in still water.
< If your application requires other tolerance values please contact SEMITEC sales staff.

M Reliability data

Item Test conditions

I Connection method
The lead wire can be soldered to larger wires

Criteria

Temperature cycle
(thermal shock)

Seven cycles as below:

1.-20 °C for 12 hours

2. Room temperature for 1 minute
3. 55 °C for 12 hours

4. Room temperature for 1 minute

AR, AB £ 0.5%

M Caution

Free fall Three times natural fall to a maple board from 1 m height. by winding it around the larger wire and then
Dry heat 1000 hours at 70 °C soldering.
Damp heat 1000 hours at 70 °C and 90% to 95% humidity Please contact SEMITEC sales staff for customized

bare lead wire lengths according to your
application's requirements.

The F micro thermistor sensor probe is manufactured using a semiconductor process. Due to its microstructure the sensor is sensitive to electrostatic discharge
(ESD)in just the same way as common integrated circuits are.

In order to prevent damage to or failure of the sensor SEMITEC recommends to take appropriate precautions against ESD when handling it.

Failure to protect the sensor against ESD may also cause damage to the equipment installed with the sensor, because electrostatic discharge can cause small
parametric changes, which means that the sensor may not meet its published specification.




Thin film thermistor
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The JT series thermistor features high accuracy and a thickness of less than 500 pum. The JT thermistor also has
excellent electrical insulation and can be safely used in environments where it might come in contact with electrodes.

B Product number explanation M Dimensions

103 JT— 00 AT
L EPE=
Shape (length) 025: 25 mm (Fig. 1) ‘ 25+ 1 5+ 17
050: 50 mm (Fig. 2) .
075: 75 mm (Fig. 2) Fig. 2 02
100: 100 mm (Fig. 2) e | H
High accuracy thin film thermistor 501, 75+1, 100+ 17T ¢*1g

Rated zero-power resistance at 25 C
Eg: 103=10x10% Q

Tin plated 42 alloy

"
1S3
3

B Applications

. . . ) = 9
Battery packs, battery chargers, IT equipment, mobile devices, LCDs, Proprietary glue ‘31 gjg
. e &
surface temperature sensors, high sensitivity air temperature sensors ~—— Insulation fim i
( A7)
Unit: mm
B Specifications
1 2 Dissipation factor Thermal time Rated power at | Operating temperature
Product number Ros R,s tolerance B value (mw /C) constant (s)° 25 °C (mW) range (C )
103JT 10.0 kQ 3435K = 1%
+1% approx. 0.7 approx. 5 3.5 -50to 125
104JT 100 kQ 4390K = 1%

': Rated zero-power resistance at 25 C % B value calculated from rated zero-power resistance at 25 °C and 85 “C
3: Time required to reach 63.2% of temperature difference. Measured with sensor suspended in mid-air.

M Reliability data

M Resistance / temperature characteristics

ltem Test conditions Criteria Temperature Product number
Resistance to soldering 5 at 260 °C AR AB + 1% (C) 103JT 104JT
ficat - 50 367.7 9584
2sat245C o -40 204.7 4572
- . . More than 90%
Solderability Flux material: Rosin 25%, ethyl _
alcohol 75% soldered 30 118.5 2282
Tensile strength (lead wire) |10 s at 1 N (horizontal pull - 20 71.02 1191
ensile stren, ead wire s al orizontal pu —
E—— : - - AR, AB =+ 10 43.67 647.2
ermination bending 2.5 N, one time, 90 19% and visual 0 27.70 365.0
Free fall Three times natural fall to a maple |inspection 10 18.07 2125
board from 0.75 m height. 20 12.11 127.7
Voltage proof 100 V AC for one minute Less than 1 mA 25 10.00 100.0
Insulation resistance 100 V DC Over 100 MQ 30 8.301 78.88
Dry heat 1000 hours at 125 C 40 5.811 50.03
1000 hours at 40 ‘C and 90% 50 4147 82.51
Damp heat humidity ana o 60 3.011 21.61
Cudegelesticaliiead) Electrical load: 1 mA DC 70 2224 14.66
+ 1%
100 cycles as below: AR, AB £ 1% 80 1.668 10.13
1.- 25 °C for 30 minutes 85 1.451 8.483
Temperature cycle 2. Room temperature for 3 minutes
(thermal shock) 3125 C for 30 minutes 90 1.267 7.135
4. Room temperature for 3 minutes 100 0.9753 5111
110 0.7597 3.720
M Caution 120 0.5981 2.746
. . . . . 125 0.5331 2.371
[ ]
If you plan pressing or pushing the thermistor against an object or B 3435 K 4390 K

inserting it into a tight space please contact SEMITEC sales staff.

* When soldering make sure to avoid contact of the hot part (over 150 °C)

and the sensor, because

* When bending the sensor make sure to not apply force on the sensor head
(minimum distance from sensor: 3 mm) when fixing it. Additionally, make
sure to bend the lead wire with a minimum distance of 7 mm from the

sensor head.

this may melt the sensor film.

ensor head
NN

Unit: kQ

7,7 <~—— Bend by 90° and only once

3 mm m|n

7 mm_min




Very high accuracy thermistor

AP ”J SLII580 1
Y
r = >)
_ TheAP series thermistor features an even higher accuracy than our high accuracy AT thermistors and is suitable for many applications.
= g Features: - Very high accuracy with tight R,s and B,sg5 tolerances (= 0.5%)
=

|

- High accuracy over a wide temperature range: 0.5% resistance tolerance from - 60 °C to + 80 °C

B Product number explanation B Dimensions
3.0t0 4.5 I
Marki o
DO AP—2—[] || M s
£ <D.C 12.5410.25
B value class & !
8.5+1
17+15
Very high accuracy thermistor
©
V)
. 9 2
Rated zero-power resistance at 25 C © Resin 0.25 thickness tin plated 42 alloy
Eg:103=10x10°Q —y <
T oe——"——
Unit: mm
B Applications
Mobile devices, battery chargers, battery packs, fan motors, automotive, office automation,
home electronics, security, thermometers, measuring instruments , etc.
B Specifications
4 2 Dissipation factor | Thermal time Rated power |Operating temperature
Product number Rzs R,s tolerance B value mw /°C) constant (s)° at 25 °C (mW) range (C )
202AP-2 2.00 kQ 3976 K = 0.5%
232AP-2 2.252 kQ 3976 K = 0.5%
502AP-2 5.00 kQ 3976 K = 0.5%
103AP-2 3435 K = 0.5%
10.0 kQ
103AP-2-A + 0.5% 3976 K £ 0.5% approx. 1.2 approx. 15 6 -60to 150
203AP-2 20.0 kQ 3976 K = 0.5%
503AP-2 50.0 kQ 4220 K = 0.5%
104AP-2 100 kQ 4261 K = 0.5%
204AP-2 200 kQ 4470 K = 0.5%
': Rated zero-power resistance at 25 ‘C % B value calculated from rated zero-power resistance at 25 °C and 85 C
% Time required to reach 63.2% of temperature difference. Measured with sensor suspended in mid-air.
¥ Reliability data M Caution
Item Test conditions Criteria * When bending the lead wires using for example a radio
Resistance to soldering |10 s at 260 ‘C or AR, AB *+ 0.5% and pller make sure to have a minimum distance from the
heat 35sat340C visual inspection sensor head of 3 mm.

- 2sat245°C o . :
Solderability Fli material: Rosin 25%, ethyl alcohol 75% More than 90% soldered | Do notapplya mgchamcz;l load of more than 2 Nin the
Tensile strength A load of 2 N is applied to the wire terminations in way deplded m Flg' 1 below.

(lead wire) vertical direction for 10 s. (See Fig. 1)

- . The lead wire is bent to an angle of 90 C and then | AR, AB £ 0.5% and
Termination bending back into the original position. visual inspection
Free fall gh.ree times natural fall to a maple board from 1 m

eight. ) oN

Voltage proof 1000 V AC for one minute Less than 1 mA Fig. 1
Insulation resistance 500 V DC Over 100 MQ e \When 50|dering make sure to have a minimum
Dry heat 1000 hours at 150 C distance of 5 mm, use a soldering iron with 50 W
Damp heat 1000 hours at 40 C and 90% humidity and solder for maximum seven seconds at 340°C. If

i El ical load: 1 mA DC .
{under electrical load) _|Electrical load: 1 m you plan to cut the lead wire shorter than the above
100 cycles as below: AR, AB = 0.5%

1. - 60 °C for 30 minutes minimum distance please contact us.

2. Room temperature for 3 minutes
3. 150 °C for 30 minutes
4. Room temperature for 3 minutes

Temperature cycle
(thermal shock)

10



M Resistance / temperature characteristics

Temperature Product number
(C) 202AP-2 232AP-2 502AP-2 103AP-2 103AP-2-A 203AP-2 503AP-2 104AP-2 204AP-2
- 60 2071 233.2 560.2 600.6 1202 2497 7940 15510
-50 102.6 1155 273.7 326.9 583.4 1211 3729 7339 17830
-40 53.94 60.73 142.2 187.4 301.2 624.9 1868 3702 8750
-30 29.69 33.44 7718 110.9 162.3 335.8 975.9 1943 4461
-20 17.07 19.22 43.61 67.64 90.85 187.2 528.7 1056 2359
-10 10.16 11.44 25.55 42.39 52.76 108.1 296.7 593.7 1291
0 6.261 7.050 15.46 27.25 31.64 64.39 171.9 344.5 730.6
10 3.922 4.417 9.648 17.95 19.56 39.53 102.8 205.9 426.2
20 2.491 2.804 6.186 12.09 12.43 24.94 63.14 126.4 255.6
25 2.000 2.252 5.000 10.00 10.00 20.00 50.00 100.0 200.0
30 1.615 1.818 4.066 8.314 8.096 16.14 39.83 79.59 157.4
40 1.070 1.205 2.725 5.829 5.394 10.69 25.75 51.32 99.36
50 0.7237 0.8149 1.846 4.162 3.671 7.237 17.01 33.79 64.10
60 0.4994 0.5624 1.270 3.022 2.546 4.998 11.48 22.72 42.26
70 0.3513 0.3956 0.8884 2.229 1.783 3.516 7.905 15.57 28.42
80 0.2515 0.2832 0.6314 1.669 1.265 2516 5.539 10.86 19.47
85 0.2142 0.2412 0.5355 1.451 1.071 2.142 4.669 9.124 16.23
90 0.1831 0.2062 0.4558 1.266 0.9098 1.830 3.949 7.697 13.57
100 0.1354 0.1525 0.3339 0.9737 0.6635 1.352 2.859 5.540 9.616
110 0.1017 0.1145 0.2480 0.7576 0.4903 1.012 2.098 4.040 6.905
120 0.07730 0.08710 0.1867 0.5961 0.3670 0.7675 1.562 2.989 5.033
130 0.05960 0.06710 0.1422 0.4741 0.2780 0.5889 1.179 2.240 3.719
140 0.04650 0.05230 0.1097 0.3808 0.2130 0.4570 0.8998 1.698 2.782
150 0.03660 0.04130 0.08550 0.3087 0.1650 0.3584 0.6946 1.301 2.105
Bos/ss 3976 K 3976 K 3976 K 3435 K 3976 K 3976 K 4220 K 4261 K 4470 K
Unit: kQ
B Measurement accuracy comparison graph
——103AP-2 (Operating temperature range: - 60 to 150 C)
----- 103AT-2 (Operating temperature range: - 50 to 110 C)
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High accuracy thermistor

ATNNErMISION,

The AT series thermistor features high accuracy with tight resistance and B-value tolerances (=1%).

Features: - Uniform shape facilitates automated assembly
- Long term reliability
- Five different standard shapes available

B Product number explanation B Dimensions
Fig. 1
1_0§ AI_ |:| - FT "0.3 TPE resin parallel wire
N / Bare lead wire
OL GI0BAT 11 —
(AT-5 only) H AAA "7 541
FT: Taping CR ll5Imax 6002 B
No marking: Untaped bulk products x M
g ( )T
Shape 11: See Fig. 1 @
2. See Fig. 2 UlRfiE i
3. See Fig. 3
4. See Fig. 4 .
5. See Fig. 5 Fig. 2 Golor code Resin
0.7 0.5 tin plated 42 alloy
¢ Yol
High accuracy thermistor éf Kﬁ. g
Rated zero-power resistance at 25 C ~ H| Color code: Product number
Eg: 103=10x10° Q o' | 85%1 | 3| Black: 102AT-2
17+1.5 Q| Red: 202AT-2
% Yellow: 502AT-2
£ White: 103AT-2
. ) N None: 203AT-2
B Applications N 4.0 max _
) . L ) ) Unit: mm
Office automation, measuring instruments, controllers, mobile devices,
battery chargers, battery packs, fan motors, home electronics, FIE 3 corcote fesny | Tie bar
HVAC equipment, solar systems, security, thermometers, automotive, _
vending machines, refrigerated display cases, agricultural equipment g 8
~ +
& <
17+1.5 S
3
£
<
(aV)
LD Unit: mm
Fig. 5 Resin 9 ®0.5 tin plated copper wire Fig. 4
+l
[T}
—ﬁ\%‘i Resin PVC AWG30
A 3 T étC:g/ —
03 *1
) - N 8.0 max. (3)
6 £1 o 40 t0 100
= 30+ 1 w
H
I O
o Unit: mm Unit: mm
B Specifications
1 > Dissipation factor | Thermal time Rated power at | Operating temperature
Product number Ras R tolerance B value (mw / C) constant (s)° 25 °C (mW) range (C)
102AT-11 1.00 kQ 3100K £ 1%
- 50 to 90
202AT-11 2.00 kQ 3182 KX 1%
502AT-11 5.00 kQ 3324 K 1% approx. 2.6 approx. 75 13
103AT-11 10.0 kQ 3435K £ 1% -50to 105
203AT-11 20.0 kQ 4013 K £ 1%
102AT-2 1.00 kQ 3100K £ 1%
+1% - 50 to 90
202AT-2 2.00 kQ 3182 K=* 1%
502AT-2 5.00 kQ 3324 K £ 1% approx. 15
approx. 2.0 10
103AT-2.3 10.0 kQ 3435K £ 1% -50to 110
203AT-2 20.0 kQ 4013K £ 1%
103AT-4 10.0 kQ 3435 K £ 1% approx. 10 - 30 to 90
103AT-5 10.0 kQ 3435 K £ 1% approx. 2.5 approx. 15 125 -50to 110

': Rated zero-power resistance at 25 ‘C % B value calculated from rated zero-power resistance at 25 °C and 85 °C
% Time required to reach 63.2% of temperature difference. Measured with sensor suspended in mid-air.

12



M Reliability data

Item Test conditions Criteria
) . AT-2,3,4 10 s at 260 °C or 3.5 s at 350 C
3 ) -+ 0
Resistance to soldering heat ATS 55at260 C or 155 at 350 C AR, AB + 1%
. AT-2, 3 2 s at 245 °C. Flux material: Rosin 25%, ethyl alcohol 75%. 5
Solderability AT-4,5 2 s at 235 ‘C. Flux material: Rosin 25%, ethyl alcohol 75%. More than 0% soldered
AT-11 10 s at 30 N (horizontal pull)
. : AT-2, 3 A load of 2 N is applied to the wire terminations in vertical direction for 10 s (see Fig. 1)
Tensile strength (lead wire) 74 60 s at 5 N (horizontal pull)
AT-5 A load of 2 N is applied to the wire terminations in vertical direction for 3 s (see Fig. 1)
AT-11 5 N, ten times, 90° AR. AB + 1% and visual
AT-2, 3 One time, 90° AR, A5 x 1% and visua
inati i J . inspection
Termination bending AT-4 1N, five times, 90° 9
AT-5 2.5 N, two times, 90°
AT-11,2, 3 Three times natural fall to a maple board from 1 m height.
Free fall AT-4 Three times natural fall to a maple board from 0.75 m height.
AT-5 One time natural fall to a maple board from 1 m height.
AT-11,2,3,5 |1000 V AC for one minute
Voltage proof ATA 100 V DC for one second Less than 1 mA
. . AT-11,2,3,5 |500V DC
Insulation resistance ATA 100V DC Over 100 MQ
AT-11 1000 hours at 105 °C (90 °‘C*)
Dry heat AT-2, 3,5 1000 hours at 110 °C (90 C%)
AT-4 1000 hours at 90 C
AT-11 1000 hours at 70 ‘C and 90% humidity
Damp heat Electrical load: 1 mA DC
(under electrical load) AT-2. 3 4.5 |1000 hours at 40 ‘C and 90% humidity
P Electrical load: 1 mA DC
100 cycles as below:
AT-11 1.-55 °C for 30 minutes 2. Room temperature for 3 minutes AR. AB + 1%
3. 85 C for 30 minutes 4. Room temperature for 3 minutes g = '
100 cycles as below:
AT-2,3 1.-30 °C for 30 minutes 2. Room temperature for 3 minutes
Temperature cycle 3. 90 C for 30 minutes 4. Room temperature for 3 minutes
(thermal shock) 100 cycles as below:
AT-4 1.-20 °C for 30 minutes 2. Room temperature for 1 minute
3. 70 °C for 30 minutes 4. Room temperature for 1 minute
100 cycles as below:
AT-5 1.- 30 C for 30 minutes 2. Room temperature for 3 minutes
3. 90 °C for 30 minutes 4. Room temperature for 3 minutes

*: Conditions for 102AT-11, 202AT-11, 102AT-2, 202AT-2

M Resistance / temperature characteristics [ Caution
Temperature Product number AT-2,3,5
(€) L2y 202 SO s 208 * When bending the lead wires using for example a radio
- 50 24.46 55.66 1546 329.5 1253 plier make sure to have a minimum distance from the
- 40 14.43 32.34 88.91 188.5 642.0 sensor head of 3 mm.
- 30 8.834 19.48 52.87 111.3 3425 ) .
- 10 3.651 7.763 20.48 42.47 109.1 é‘{yd. P! h lld k|>g.l thW.03V : (' Fig.2)
0 2.449 5114 13.29 27.28 64.88 Irection should be [ess then U.> mm (€€ Fig. 2).
10 1.684 3.454 8.840 17.96 39.71
20 1.184 2.387 6.013 12.09 24.96
25 1.000 2.000 5.000 10.00 20.00
30 0.8486 1.684 4179 8.313 16.12 2N
40 0.6189 1.211 2.961 5.827 10.65 Fig 1 Eig ©
50 0.4587 0.8854 2137 4160 7.181 & &
60 0.3446 0.6587 1.567 3.020 4.943
70 0.2622 0.4975 1.168 2.228 3.464 * When soldering make sure to have a minimum
80 0.1999 0.3807 0.8835 1.668 2.468 distance of 5 mm (8.5 mm), use a soldering iron with
85 0.1751 0.3346 0.7722 1.451 2.096 50 W and solder for maximum 7 (2) seconds at 340 °C
90 0.1536 0.2949 0.6771 1.266 1.788 (350 °C). If you plan to cut the lead wire shorter than
100 0.5265 0.9731 1.315 the above minimum distance please contact us.
110 0.4128 0.7576 0.9807 The values in brackets are for AT-5.
Bos/ss 3100 K 3182 K 3324 K 3435 K 4013 K
Unit: kQ
M Taping dimensions
@AT-5: 2500 pcs / reel
635+ 13 127 1.0 24 £1
2.0 max.|  |2.0 max.
7
(=} X
e E - 1.5 max. 8
0 +
S| T/ ©
g £ |! !! %? 10| %j
| < " " 1] 1] I I c
=R PN I PN | (dsg
1 i v o
8 @

i Hé L -.
&u ! : é\) (
ﬂé 105008 '\¢4.01'0.3

Unit: mm
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High sensitivity thermistor

. The ET thermistor series features small size and high sensitivity.

P Features: -Tight resistance and B-value tolerances; high accuracy

- Uniform shape facilitates automated assembly

-Long

M Product number explanation

term reliability

103 ET OO-[0O0

—[ Ras tolerance 1P:

Shape

High sensitivity thermistor

Rated zero-power resistance at 25 C
E.g:103=10x10% Q

+1%
none: * 3%
none (ETB only): £ 2%

-1: Fig. 1
2. Fig.2
B[J: Fig. 2
-3H: Fig. 3

M Applications

Body thermometers, thermometers, medical devices, controllers, mobile
devices, battery chargers, battery packs, home electronics, toilet heaters,

security, LCDs, electric vehicles

B Dimensions

Fig. 1 (EI'” Resin reinforcement

I HEYMISTOY;

Tin plated 42 alloy

g / (resin coating) Enlarged view
- .
- o 3+2 4+2-—— \‘D:bo.zs)
P 2
87 £ 1 »—L
4 max. (0.17)
@
\Resin (black) Bare lead wire /

Fig. 2 (ET-2, ETB)
x

Tin plated 42 alloy

g uEnIarged view
© H
= T~0—[(0.25)
© 45 + 1
e (0.17)
O
\ Resin (light brown)
(ETB: Black)
Fig. 3 (EIGH) Coated polyurethane CP wire (0.12 diameter)
£
s —3+1
© 87 2

Bare lead wire
o \ Resin (black) \ (tin plated CP)
B Specifications Unit: mm
Product 1 2 Operating temperature . -
number Ras (s TIEERED Bhele range (C M Reliability data
212ET 2.10kQ 3850 K £ 1%
402ET 4.00 kKQ 3100K *+ 1% 401090 Item Test conditions Criteria
582ET 5.80 kQ 3614K £ 1% o Resistance to soldering heat |10 s at 260 C AR, AB* 1%
103ET 10.0 kQ 3250 K £ 1% 2sat245°C
203ET 20.0 kQ 3450 K + 1% Solderability Flux material: Rosin 25%, ethyl alcohol Z)?éeerg?n 90%
303ET 30.0 kQ + 3 3760 K £ 1% 75%
403ET 40.0 kQ =or 3525 K+ 1% -40to 100 Tensile strength (lead wire) |10 s at 1 N (horizontal pull)
) " AR, AB £ 1% and
503ET 50.0 kQ 4055 K £ 1% F Three times natural fall to a maple board |yig g i i
ree fall N visual inspection
833ET 83.0 kQ 4013K+ 1% from 1 m height.
104ET 100 kQ 4132 K £ 1% — 40 to 90 Insulation resistance 100 V DC Over 100 MQ
224ET 226 kQ 4021 K ‘:’ 1% ~ 4010 100 Dry heat 1000 hours at 100 C (90 °C *)
234ET 282 kQ 19 T 59 4274 K ¥ 10A’ Damp heat 1000 hours at 40 ‘C and 90% humidity
103ETB | 100kQ |+ 1% *£2% | 3435K*1% —4010 90 (under electrical load) Electrical load: 0.1 mA DC
* Dissipation factor: 0.7 mw / ‘C 100 cycles as below: AR, AB £ 1%
« Thermal time constant®: approx. 3.4 s (ET-1: approx. 3.2 s) (£2%")

* Rated power at 25 C: 3.5 mW
': Rated zero-power resistance at 25 C

2. B value calculated from rated zero-power resistance at 25 °C and 85 ‘C
% Time required to reach 63.2% of temperature difference. Measured with sensor suspended

in mid-air.
Product 4 5 Operating tempera-
e Ra7 R tolerance B value ture range (%)
503ET-3H 29.937 kQ + 1.08% 3944 K + 0.5% - 40to 100

« Dissipation factor: 0.7 mw / ‘C
+ Rated power at 25 ‘C: 3.5 mW
*: Rated zero-power resistance at 37 C

« Thermal time constant®: approx. 0.8 s

5 B value calculated from rated zero-power resistance at 30 °C and 45 ‘C
®: Time required to reach 63.2% of temperature difference. Measured with sensor immersed

in oil.

M Resistance / temperature characteristics

Temperature cycle
(thermal shock)

1.-20 C for 5 minutes

2. Room temperature for 3 minutes
3.100 °C (80 °C 7) for 5 minutes
4. Room temperature for 3 minutes

”: The value in brackets is for

[ Caution

212ET to 103ET, 104ET and 103ETB

* Do not apply vertical force to the lead wires exceeding 0.3 N.
* Do not apply horizontal force to the lead wires exceeding 1 N (see drawing

below). =

-—1N

* When soldering make sure to have a minimum distance of 5 mm from
the sensor head , use a soldering iron with 50 W and solder for maximum

seven seconds at 340 °

C.

Temperature Product number
(C) 212ET 402ET 582ET 103ET 203ET 303ET 403ET 503ET 833ET 104ET 224ET 234ET 103ETB | 503ET-3H
-40 | 64.02 57.71 127.7 170.9 402.2 810.7 833. 3 1602 2664 3325 7005 9046 204.7 1588
- 30 35.13 35.34 72.10 102.2 233.6 4451 481.1 855.0 1421 1769 3784 4680 118.5 848.1
-20 19.65 22.38 42.37 63.07 140.2 253.7 2875 474.4 788.5 9775 2116 2515 71.02 470.9
-10 11.31 14.60 25.84 40.08 86.82 149.8 177.2 272.7 453.0 559.0 1225 1401 43.67 270.4
0 6.724 9.797 16.29 26.16 55.31 91.30 1124 161.9 269.3 329.8 730.1 808.2 27.70 160.9
10 4.130 6.737 10.57 17.51 36.16 57.31 73.00 99.13 164.8 200.5 447.8 480.2 18.07 98.63
20 2612 4.736 7.039 11.99 24.23 37.00 48.61 62.38 103.6 125.3 282.1 293.7 12.11 62.12
25 2.100 4.000 5.800 10.00 20.00 30.00 40.00 50.00 83.00 100.0 226.0 232.0 10.00 49.77
30 1.699 3.394 4.806 8.387 16.60 24.47 33.08 40.24 66.91 80.27 182.1 184.4 8.301 40.10
40 1.134 2476 3.353 5.988 11.61 16.56 22.96 26.58 44.18 52.62 120.3 118.6 5811 29.937*
50 0.7753 1.835 2.369 4.353 8.279 11.45 16.26 17.93 29.80 35.23 81.07 78.00 4.147 21.72°
60 0.5420 1.378 1.685 3.217 6.005 8.070 11.70 12.33 20.51 24.00 55.75 52.39 3.011 12.20
70 0.3867 1.049 1.214 2.414 4.425 5.791 8.569 8.588 14.37 16.59 39.01 35.87 2.224 8.449
80 0.2811 0.7997 0.8863 1.836 3.310 4.222 6.367 6.064 10.24 11.64 27.78 24.99 1.668 5.940
85 0.2413 0.7005 0.7610 1.610 2.877 3.626 5517 5.120 8.700 9.807 23.58 21.00 1.451 5.009
90 0.2079 0.6145 0.6557 1.416 2.509 3.125 4.797 4.338 7.419 8.287 20.10 17.72 1.267 4.240
100 1.926 2.346 3.662 3.142 5.459 14.75 12.75 3.070
Bosiss | 3850 K 3100 K 3614 K 3250 K 3450 K 3760 K 3525 K 4055 K 4013 K 4132 K 4021 K 4274 K 3435 K 3944 K°
8: Rated zero-power resistance at 45 “C Unit: kQ




High temperature, high sensitivity, glass encapsulated thermistor

NIgHErmisior;

Semitec's glass encapsulated NT-4 series thermistor features high heat resistance and high sensitivity.
Compared with conventional thermistors, the NT-4 thermistors are smaller, faster in response, and more reliable
which makes them suitable for various applications.

B Product number explanation B Dimensions
&
103 NT-4-ROCIIH OO G - 700+ 20
B value tolerance (G = = 2%) § 2504
3| 5+ 0.
First two digits of B value
(E.g. 34: Bas/ss = 3435 K) =
Resistance tolerance (H = £ 3%)
R value at specified temperature .
(E.g. 025: 2500) Glass ¢ 0.2 Dumet wire Unit: mm
High temperature thermistor . ADD"CG tions
e 5C 3D printers, HVAC equipment, water heaters, microwave ovens,
home appliances, hybrid vehicles, fuel cell vehicles, automotive, medical,

disaster prevention, security, office automation

B Specifications M Reliability data
Rated zero-power resistance' B value Operating Iltem Test conditions Criteria
Product number [ T tance | Resistance | temperature | B value® EMEEe AR + 3%
= tolerance | ‘Cooxox range ('C) Resistance 1o 10 s at 260 °C (wave soldering) AB * 10/"'
A502NT-4-R025H39G| 25 C 5kQ 25/85 | 3964 K *+ 2% : N
soldering heat 35 350 °C Idering i and visual
852NT-4-R050H34G | 50 C | 3.485 kQ 0/100 [ 3450 K £ 2% Ssat (soldering iron) |ingpection
103NT-4-R025H34G| 25°C 10 kQ 25/85 | 3435K *+ 2% 2sat245C More
A, P Solderability Flux material: Rosin 25%, ethyl  |than 90%
103NT-4-R025H41G| 25 OC 10 kQ 25/85 | 4126 K £ 2% alcohol 75% soldered
203NT-4-R025H42G| 25°C 20 kQ 25/85 | 4282 K + 2% Teree SEEn
493NT-4-R100H40G| 100°C | 3.3kQ 0/100 | 3970 K + 2% (Iead wire) 10'sat 1 N (horizontal pull) AR &+ 8%
- 0,
503NT-4-R025H42G| 25°C 50kQ |+ 3%°| 25/85 |4288K + 2% |- 50 to 300 Termination 0.5 N. two times, 90° AB * 1%
104NT-4-R025H42G | 25°C | 100 kQ 25/85 | 4267 K £ 2% bending s ' ﬁ]nsd g’gﬁﬁf‘,l
104NT-4-R025H43G| 25°C 100 kQ 25/85 | 4390 K * 2% Free fall ghreg }imes1natL#]ra_| fﬁt” to a maple|"SP
204NT-4-R025H43G| 25°C | 200 kQ 25/85 | 4338 K £ 2% oard fom T m neent. e
234NT-4-R200H42G | 200 C 1kQ 100/200 | 4537 K + 2% Voltage proof 500 V AC for one minute ﬁ?&t an
504NT-4-R025H45G| 25°C 500 kQ 25/85 | 4526 K £ 2% Insulation 500V DC Over 100
105NT-4-R025H46G | 25 C 1000 kQ 25/85 | 4608 K *+ 2% resistance MQ
+ Dissipation factor: 0.8 mw / ‘C  * Thermal time constant*: approx. 6 s * Rated power at 25 °C: 4 mW Dry heat 1000 hours at 300 C
': Rated zero-power resistance at each temperature Damp heat 1000 hours at 85 ‘C and 85%
% B value calculated from rated zero-power resistance at each temperature (under electrical  |humidity AR =+ 3%
3. If your application requires other tolerance values please contact SEMITEC sales staff. load) Electrical load: 0.1 mA DC AB + 1%
. 1 . ) ; o +
: Time required to reach 63.2% of temperature difference. Measured with sensor suspended in mid-air. TemReEe aEl 100 :fgccls?o?sisbr?qlﬁwt fuid
(thermal shock) utes in flui
2 150 °C for 3 minutes in fluid

M Resistance / temperature characteristics

ieae] 502NT-4 | 852NT-4 | 103NT-4 | 103NT-4 | 203NT-4 | 493NT-4 | 503NT-4 | 104NT-4 | 104NT-4 | 204NT-4 | 234NT-4 | 504NT-4 | 105NT-4
(©) |-R025H39G |-ROS0H34G |-RO25H34G |-R025H41 G |-R025H42G |-R100H40G |-R025H42G |-R025HA42G |-R025H43G |-R025H43G |-R200H42G |-R025H45G |-R025H46G
-50 | 3395 3468 3947 8309 1931 3376 3576 8887 10090 19040 17900 52600 110900
-30| 9234 106.1 1220 207.7 4592 885.4 9650  |2156 2353 4524.0 46330 [12290 25610
-10] 2848 3802 44.09 6087 129.3 2755 3028 6232 657.0 12840 13930 | 3396 6979

0] 1664 2392 27.86 3485 7267 162.2 1752 3546 368.1 7245 80438 1887 3849

10] 1006 15.49 18.13 2065 4233 98.65 1040 20838 2135 4230 4792 1084 2195

25[ 5000 8.487 10.00 10.00 20.00 49.41 50.00 100.0 100.0 200.0 2321 500.0 1000

4] 2649 4,899 5.806 5.166 10.10 2623 2542 5090 4990 1006 119.0 2452 4847

50 1790 3.485 4.144 3437 6613 17.70 16.69 3345 3242 65.72 78.46 157.3 308.4

60 1.238 2524 3011 2.341 4.440 12.20 11.19 2248 2154 4389 52.84 103.1 2007

80| 0.6306 1301 1.668 1.159 2.138 6.134 5.343 10.80 10.13 2081 2539 47.24 9054

85| 0.3501 1209 1451 0.9843 1803 5222 4.494 9.094 8.486 17.48 21.38 3931 75.08
100 | 0.3455 0.8104 0.9754 06189 1112 3.300 2741 5.569 5.122 10.61 13.06 2327 439
120 02014 0.4952 0.5920 0.3525 06175 1.882 1.498 3.058 2.763 5.759 7.130 12.23 2278
140| 0.1238 0.3108 0.3679 0.2121 0.3631 1127 0.8635 1.770 1574 3.301 4,008 6.787 12.48
160 | 007968 | 0.2000 0.2365 0.1339 0.2245 0.7057 05225 1.074 0.9414 1985 2.466 3.957 7.188
180 005341 | 01325 0.1568 0.08811 0.1448 0.4592 03206 | 06793 05873 1244 1544 2.406 4322
200 003708 | 009036 | 0.1068 0.06015 0.09698 | 03092 02158 | 04452 0.3804 0.8098 1.000 1519 2.703
220 002656 | 006329 | 007467 | 004239 006713 | 02145 0.1459 | 03016 0.2549 0.5442 06674 | 09937 1.750
240 001956 | 004543 | 005345 | 003072 0.04784 | 01529 0.1016 | 02104 0.1760 0.3765 04574 | 06712 1.168
260 001477 | 003337 | 003907 | 0.02285 003499 [ 01117 0.07261 [ 0.1507 0.1250 0.2676 0.3210 [ 04663 0.8019
280 001141 | 002506 | 002012 | 001743 002619 | 008336 005319 | 0.1105 0.09101] 01950 02302 | 03317 0.5651
300] 000900 | 001919 | 002209 | 001361 002003 | 006345 003981 | 0.08278 0.06772] 01452 0.1683 | 02410 0.4074
M Caution  When soldering make sure to have a minimum distance from the glass encapsulated sensor head of 5 mm. Unit: kQ

 When working the lead wire make sure to fix the wire at a minimum distance from the glass encapsulated sensor head of 5 mm.
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High accuracy, SMD chip type thermistor
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MR HEMISTOr;

The KT series SMD thermistor features high accuracy with tight resistance and B-value tolerances of + 1%, high

performance, high reliability and complies with EIAJ standards (dimensions: 1005, 1608).

—

M Product number explanation

B Dimensions

103 KT

Size according to EIAJ standard: See Fig. 1
High accuracy SMD chip thermistor

Fig. 1
1608T— [I[]
Ras tolerance  1P: £ 1%
2P £2%
3P +3%

Tin plated electrodes

Glass coating

. . 7
Rated zero-power resistance at 25 C 7
Eg.: 103=10x10% Q
Si Si
(Metrie 7 EIA)| (mparial) | L (MM W (mm) T (mm) Ly (mm)
. . 1005 0402 [1.00+0.15|0.50 +0.10 | 0.6 max. |0.15 to 0.30
B Applications 1608 0603 |1.60 * 0.15| 0.80 =+ 0.15 | 0.95 max |0.20 to 0.50
Officg automation equipment, communication equipment., ITequipment, Unit mm
mobile devices, battery packs, battery chargers, LCDs, hybrid ICs,
AV equipment
B Specifications
1 2 Dissipation factor Thermal time Rated power at | Operating temperature
Product number Ras Rzs tolerance B value (mw / °C) Ee— (3)3 25 °C (mW) range (C)

103KT1608T 10 kQ 19 3435 K+ 1%

503KT1608T 50 kQ o 4055 K * 1% approx. 0.9 approx. 5 45 4010 125

104KT1608T 100 kQ i 30/2 4390 K £ 1%

103KT1005T 10 kQ B 3435 K £ 1% approx. 0.7 approx. 2.2 3.5
': Rated zero-power resistance at 25 ‘C % B value calculated from rated zero-power resistance at 25 °C and 85 “C
3: Time required to reach 63.2% of temperature difference. Measured with sensor suspended in mid-air.
M Reliability data M Caution

75%

Item Test conditions Criteria

Resistance to soldering heat 10 s at 260 C (wave soldering) AR, AB + 3%
5sat235C o

Solderability Flux material: Rosin 25%, ethyl alcohol g)(l)crfar:];n 75%

Electrode connection strength vs.
circuit board (horizontal)

of 5N for 10 s.

After mounting the thermistor body is
pushed horizontally with a jig with a force

Electrode connection strength vs.
circuit board (vertical)

for5s.

After mounting the circuit board is bent
from the back side to a maximum of 2 mm

AR, AB * 3% and
visual inspection

Strength of NTC body

A force of 10 N is applied vertically with a

jig for 10 s.
Dry heat 1000 hours at 125 C
Damp heat 1000 hours at 40 “C and 90% humidity

Temperature cycle
(thermal shock)

50 cycles as below:

1. - 25 °C for 30 minutes
2. Room temperature for 15 minutes
3. 100 °C for 30 minutes
4. Room temperature for 15 minutes

AR, AB £ 3%

B Recommended temperature profile for wave soldering

Temperature ('C)—

260 £ 5

220+ 5
190 + 15

r Soldering

* Before and after soldering always make sure the circuit
board is not bent or warped.

* The size of the soldering pad should be the same for
both the left and the right side.

B Recommended soldering pad size

a °
7777777777777777777777777 |1 \\Cooling period LL‘ B ‘ _C | ‘
Preheating (in mid-air) i i 60
7777777 1
| . Size (EIAJ) A B C D
3 Lo 1005 0.6 0.5 0.6 0.6
! Lo 1608 1.0 1.0 1.0 1.2
| |
| - Unit: mm
120 + 30 \ 10 max. 120
1t02C /s




M Resistance / temperature characteristics

o Product number
Temperature ('C)
103KT1608T 503KT1608T 104KT1608T 103KT1005T
- 40 221.9 1920 5218 223.9
-30 125.1 981.8 2530 126.1
-20 73.38 525.2 1285 73.87
-10 44.72 293.3 682.0 44.91
0 28.16 169.7 376.8 28.22
10 18.25 101.7 216.1 18.27
20 12.14 62.90 128.3 12.15
25 10.00 50.00 100.0 10.00
30 8.283 40.05 78.55 8.282
40 5.781 26.20 49.56 5.778
50 4120 17.56 32.13 4119
60 2.996 12.04 21.36 2.992
70 2214 8.431 14.53 2212
80 1.665 6.021 10.10 1.664
85 1.451 5.122 8.487 1.451
90 1.271 4.376 7.164 1.271
100 0.9832 3.237 5.176 0.9840
110 0.7707 2.433 3.803 0.7710
120 0.6114 1.855 2.839 0.6115
125 0.5469 1.627 2.466 0.5470
Bos/as 3435 K 4055 K 4390 K 3435 K
Unit: kQ
M Taping dimensions
@1608: 4.000 pcs / reel @1005: 10.000 pcs / reel
15401 40 + 04 $1.5%¢" 2.0+005 40+ 0.1
M’H—* 1.0 £ 0.1 0.75 + 0.02
] N | i
- DL o Ny Ly o
[N N N wf = N\ N W N o~
S| @ S| o
™ N —H| © H o
|/ M / olwl f | ‘ 9+
| o N s e R N -
& L ) 8 ‘ o
\ — 0.9 max
1 iml
1.2 max. 2.0+ 0.05 0.66 = 0.03
L] 404+ 04 20 *0.10
0.6 = 0.10
1
=
S
+
=
Unit: kQ

17
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B Product number explana

tion

103 CT-—-LILJLILIL]

High temperature axial type thermistor

SNErMISTOY,

The axial glass encapsulated CT series thermistor features excellent reliability and high heat resistance.

B Dimensions

® 0.5 lead wire Glas
o 1.8
Shape
High temperature thermistor 28 + 1 ! o8 + 1
Rated zero-power resistance at 25 ‘C 4.2 max.
E.g.: 103=10x10° Q
Unit: mm
B Applications M Reliability data
Home electronics, HVAC equipment, water heaters, kitchen appliances, ltem Test conditions Criteria
solar systems, vending machines, refrigerated display cases, batteries, Resistance to 2581260 C (wave soldering) AR, AB * 2%
refrigerators soldering heat (3.5 s at 340 °C (soldering iron) ﬂ;%;“cst:’:rl
o More than 50%
ifi i 2sat245°C
. Specmcatlons Solderability Flux material: Rosin 25%, (S&lgg?gan 95%
Product Rated zero-power resistance' a Operating Lead ethyl alcohol 75% soldered)® &’ °
R Resistance | B value temperature .
number Temperature| Resistance | "ioiorance range (C) wire Tensile strength 10's at 5 N (horizontal pull)
252CT-4 2.5kQ 3670 K * 2% |- 50 to 250 (lead wire) P AR. AB + 2%
512CT-4 5.1 kQ 3200 K + 2% Termination ) . Stk
562CT-4 56 KQ 3200K £ 2% 0 1©2%0 bending 2.5 N, two times, 90 %Z%gést?:ri
912CT-4 9.1 kQ 3270 K + 2% Free fall Three times natural fall to a maple board
103CT-4 10 kQ 3270 K *+ 2% from 1 m height.
113CT-4 25°C 11 kQ 45y, [S270K £ 2% Nickel Voltage proof  |500 V AC for one minute Less than 1 mA
203CT-4 20kQ | — 3410K + 2% plating e Over 100 MQ
473CT-4 47 kQ 3610 K + 2% |- 50 to 250 resistance 500 v DC (Over 50 MQ)®
513CT4 51kQ S610K & 2% 1000 hours at 250 °C (200 C )*
563CT-4 56 kQ 3610 K + 2% Dry heat (150 °C )7 (125 C )°
104CT-4 100 kQ 3450 K £ 2% Damp heat 1000 hours at 40 'C and 90% humidity
204CT-4 200 kQ 3500 K + 2% -
103CT-01006] 25°C | 10kQ | * 5% |3900 K  2%|- 30 to 150 f C_Vgge%afc)?%'g"ﬁhmes AR AB + 3%
103CT-21048| 25T 10KQ | + 3% |4100K * 2% Tin Temperature  |2. Room temperature for 3 minutes ' -
503CT-91027| 50°C | 19.727 kQ | * 2.5% | 3992 K + 2% |- 40 to 150| plating cycle 3200 °C for 30 minutes
104CT-90113| 25°C 100kQ | * 5% |4070K * 2% (thermal shock) |4. Room temperature for 3 minutes
« Dissipation factor: 2.1 mw / ‘C  » Thermal time constant® approx. 10 to 20 s (min. temp. - 40 C, max. temp. 150 C )7
« Rated power at 25 °C: 10.5 mW (min. temp. - 25 °C t0 125 °C )°
': Rated zero-power resistance at each temperature % B value calculated from rated zero- 4 252CT, 512CT, 562CT
power resistance at each temperature % Time required to reach 63.2% of temperature 5 103CT-21048, 103CT-01006
difference. Measured with sensor suspended in mid-air. 6. 503CT-91027
7:104CT-90113
M Resistance / temperature characteristics
R FProducl number 103CT- | 103CT- | 503CT- | 104CT
©) | 252CT | 512CT | 562CT | 912CT | 103CT | 113CT | 203CT | 473CT | 513CT | 563CT | 104CT | 204CT | , on. | (wode | 00 n | o0iya
- 50(120.2 1379 1514 2783 305.8 336.4 604.8 1506 1634 1794 3200 6803
- 40 | 65.60 81.02 88.96 159.9 175.7 193.3 350.2 8675 9413 1034 1863 3913 458.9 1947
- 303648 4893 53.73 94.63 104.0 1144 207.9 5126 556.2 610.8 1105 2306 22341 183.3 1010 1862
- 20| 2091 30.56 33.55 58.02 63.76 7013 1278 3134 340.1 3734 675.1 1397 1148 98.80 547.9 1011
-10] 12.32 19.65 2158 36.67 40.29 44.32 81.00 197.2 2140 235.0 4243 870.3 62.13 55.69 309.7 571.0
0] 7516 12.96 14.23 23.82 26.18 28.79 52.63 1271 138.0 1515 2722 553.6 35.15 32.67 181.6 334.0
10| 4.738 8.779 9.639 15.92 17.49 19.24 35.15 84.16 91.32 100.3 1794 362.5 20.70 19.86 1102 201.7
20| 3.074 6.080 6.676 1091 11.99 13.18 24.02 56.86 61.70 67.75 120.9 2425 12.64 12.48 68.90 1255
25| 2500 5.100 5.600 9.100 10.00 11.00 20.00 47.00 51.00 56.00 100.0 200.0 10.00 10.00 55.06 100.0
30| 2045 4.296 4717 7.627 8.381 9.219 16.74 39.01 42.33 46.48 83.11 165.7 7972 8.071 44.30 80.21
40| 1.393 3.095 3.398 5442 5.980 6.578 11.88 27.07 29.37 32.25 58.24 115.4 5177 5.362 29.22 5255
50 | 0.9698 2.267 2.489 3.952 4.342 4.777 8570 19.05 20.68 22.70 41.52 81.91 3453 3.649 19.73 3523
60 | 0.6895 1.687 1.852 2918 3.206 3.527 6.239 13.58 14.74 16.18 30.14 59.14 2.359 2.540 13.61 2412
70| 0.4993 1.270 1.394 2.184 2.400 2,640 4.581 9.807 10.64 11.69 2219 43.36 1.648 1.804 9.574 16.84
80 | 0.3680 0.9650 1.060 1.656 1.820 2.002 3401 7187 7.798 8.559 16.57 3228 1.175 1.305 6.860 11.97
85| 03178 0.8443 0.9271 1.448 1.592 1.751 2.943 6.180 6.706 7.363 14.39 2797 0.9988 1.118 5.844 10.16
90 | 02757 0.7402 0.8128 1.269 1.394 1.534 2553 5.328 5781 6.348 12.53 24.33 0.8531 0.9609 4,999 8.654
100 | 0.2098 05736 0.6298 0.9787 1.076 1.183 1.937 3.997 4.337 4.762 9.586 18.57 0.6302 0.7187 3.700 6.354
120 | 0.1267 0.3559 0.3908 0.5952 0.6540 0.7194 1.156 2.337 2.535 2.784 5.828 11.24 0.3601 0.4196 2115 3.574
140 | 0.08028 | 0.2298 0.2524 0.3750 04121 0.4533 0.7191 1.425 1.546 1.698 3.694 7.108 02172 0.2577 1.127 2115
150 | 0.06494 | 0.1870 0.2053 0.3016 0.3314 0.3646 0.5752 1.129 1.226 1.346 2.982 5732 0.1717 0.2054 1.002 1.654
160 | 0.05302 | 0.1534 0.1684 0.2445 0.2686 0.2955 0.4638 0.9031 0.9799 1.076 2.428 4.666
180 | 0.03630 | 0.1055 0.1158 0.1643 0.1805 0.1986 0.3091 05919 0.6423 0.7052 1.647 3.168
200 | 0.02562 | 0.07445| 0.08175] 0.1136 0.1249 0.1374 0.2122 0.4000 0.4341 0.4766 1.150 2216
220 0.08063 | 0.08860 | 0.09746 | 0.1497 0.2780 0.3016 0.3312 0.8235 1.591
240 0.05857 | 0.06436 | 0.07080 | 0.1082 0.1979 0.2148 0.2358 0.6038 1.169
250 0.05031] 0.05529| 0.06082| 0.09271 0.1683 0.1827 0.2006 0.5208 1.010
M Caution  When soldering make sure to have a minimum distance from the glass encapsulated sensor head of 5 mm. unit: kQ

 When working the lead wire make sure to fix the wire at a minimum distance from the glass encapsulated sensor head of 5 mm.
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Non-contact (IR) temperature sensor

NG ENSOr:

The NC Sensor uses SEMITEC's extremely small FT thermistors as temperature sensing elements to create a robust

IR sensor that can be used in many different locations and formerly impossible environments.

B Product number explanation

NC—[] []

T

Type P

Application (F = Office equipment)

Non-contact thermistor sensor

[l Applications

- Office automation fuser roller applications such as LBP, PPC etc.
- Rotating parts in automotive applications

- Rotating motor parts

-Temperature measurement in high pressure environments
-Temperature measurement of drugs and chemicals

[ Specifications

Parameter

Value

Conditions

Measurement center

180°C+3°C

Blackbody temp.: 180 C;
sensor body temp.: 100 C

distance: 5 mm

Roller diameter: 40 mm;

Responsivity

1.3s£05s

Time required to reach 63.2% of
temperature difference between
blackbody and sensor body.

B Dimensions

—Ee

e BE ¢ H
—J b4
= S

©
= Lne 18| 2 [100 L
~
~ 4 max
I N — i =2

M Temperature conversion circuit example

Unit: mm

Operating temp. range |- 10 °C to 150 °C — £ * OUTY voltage |IN_
Measuring temp. range |- 20 C to 260 C — dircuit
Thermistor resistance 7 kQ =+ 3% Rated zero-power resistance at 180 R3
value —v% |C
. B value determined by rated zero- R1 R2
Thermistor B value 8370 K+ 1% | sower resistance at 25 C and 85 °C Yref
L Vd || N
. Rellablllty data Differential AD MPU
Ve amplifier converter L A
Item Test conditions Criteria
Dry heat 1000 hours at 150 'C 5 5
i Elte |=|Td
o I
pry heat under electrical | 1000 hours at 150 C, 5 V load Measurement [ZJ z
5 Cyé:é)esca? b63|8W: (frg%évg}r:::}tla| o 1 NCsensor
1.-20 °C for 30 minutes va
aﬁgﬁ;ﬁgﬂ&%de 2. Room temperature for 5 minutes value
3.150 C for 30 minutes M
4. Room temperature for 5 minutes _GND E: Applied voltage Td: Measurement thermistor
q ; 500 V DC (between aluminium case - Vd: Measurement output ~ Tc: Compensation thermistor
InSUEiTER CESEEneES and connections) Over 100 MQ Ve: Compensation output ~ R1, R2: Resistor
500 V AC for one minute (between
Voltage proof aluminium case and connections) Less than 1 mA
M Data table (approx.)
Roller temperature ('C)
Compensaton [Compensaion| 0 | 20 | 40 | 60 80 100 120 [ 140 [ 160 180 [ 200 [ 220 [ 240 | 260
temperature output
(C) (Ve) Measurement output (Vd)
0 4.838 4.838 4.836 4.834 4.831 4.827 4.823 4.818 4812 4.805 4.797 4.787 4.775 4.760 4.741
10 4.758 4.757 4.754 4.750 4.745 4.740 4.733 4.726 4.716 4.706 4.692 4.677 4.658 4.634
20 4.651 4.651 4.646 4.641 4.635 4.628 4.620 4610 4.599 4.585 4.569 4.549 4.525 4.496
30 4.509 4.506 4.500 4.493 4.484 4.474 4.462 4.448 4.431 4.411 4.388 4.359 4.325
40 4.331 4.331 4.323 4315 4.304 4.292 4278 4.262 4.242 4219 4.191 4.158 4119
50 4115 4.110 4.100 | 4.088 | 4.075 4.059 | 4.040 | 4.018 3.992 3.961 3.925 3.881
60 3.863 3.863 3.852 3.839 3.824 3.806 | 3.786 | 3.762 3.734 | 3.701 3.662 3.615
70 3.581 3.574 3.561 3.545 3.527 3.505 3.481 3.452 3.418 3.377 3.329
80 3.277 3.277 3.263 3.247 3.228 3.207 3.183 3.154 3.120 3.079 3.032
90 2.962 2.955 2.939 2.922 2.901 2.877 2.849 2.816 2.778 2.732
100 2.648 2.648 2.633 2616 2.597 2575 2.549 2518 2.482 2.440
110 2.344 2.337 2.322 2.304 2.284 2.260 2.233 2.200 2.162
120 2.058 2.058 2.045 2.029 2.011 1.991 1.966 1.938 1.904
130 1.796 1.790 1.777 1.761 1.743 1.723 1.698 1.669
140 1.560 1.560 1.549 1.536 1.521 1.503 1.482 1.458
150 1.352 1.347 1.336 1.323 1.309 1.291 1.271
Measurement conditions Unit: V

Applied voltage (E): 5V Resistor resistance (R1, R2): 33 kQ Blackbody roller: ® 40 mm

Installation distance: 5 mm

19
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~~9CRD

— Current regulating diode

Current regulating diodes (CRD hereunder) are diodes that maintain a
constant current flow despite voltage fluctuations. CRDs supply constant
current over a wide range of voltage from less than 1V to 100V. Constant
current is supplied regardless of fluctuations in voltage applied, load

resistance changes and ripple voltage. Creating a constant current circuit
generally involves multiple components, but with SEMITEC CRDs only one
partis required to accomplish the same function.

M Product number explanation

0 102

L Packing method
No marking: Untaped bulk products

26Z: 26 mm width; axial taping; Z folding
26R: 26 mm width; axial taping; reel
52Z: 52 mm width; axial taping; Z folding
T: S series only; SMD reel taping

Pinch-off current

Eg.: 301: 30 x 10" yA = 0.3 mA
102: 10 x 10?2 yA = 1.0 mA
452: 45 x 102 yA = 4.5 mA

E: Leaded type

S: SMD type

[ Applications

- Constant current
- LED street lights,
- Constant voltage
- Constant current

source for LED brightness stabilization

LED fluorescent lamps, LED light bulbs, LED downlights
circuit for supplying constant current to Zener diodes
source for proximity sensors and other sensors

- Battery charge / discharge circuits
- Electrolytic capacitor aging equipment

M Specifications

M Dimensions

S series

Plated
electrode

Product number

Lot number

Cathode mark
Plated
electrode 3

’-—26 mm.—»’-fa 90 3—»‘

[

E series

18402

05+0.1

+

Anode

Cathode

Marking

Cathode
ring

Unit: mm

- Constant current test equipment for various semiconductor devices
-Telecommunications line interface

- Earth leakage circuit breakers

- Current source for piezoelectric actuators
- Stabilized power supply circuits

General Product number Pinch-off current (10 V)' Limiting current’ Limiting
_ _ Ip (mA) ) currem*ratio T_er_nperaoturea )
E series S series SMD | Leaded | ot Min - max Vi (V) I (MA) [ lioov// :p lsov/ | coefficient (% / C)
Rated power 300 mw 500 mW P
Rated volizgs 100 V (E1071 to E562) | 100 V (5101 to 5.562) S-101T | E-101 0.10 0.05 - 0.21 05 +210t0+0.10
(pulse wave) | 50V (E-822 o E183) | 50 V (5-822 to §-223) S801T | E-301 | 030 | 020-04 | 08 +04010 - 020
S-501T | E-501 0.50 0.40-06 1.1 +0.15t0 - 0.25
Allowable reverse
current 50 mA S-701T | E-701 0.70 0.60 - 0.9 1.4 0.00 to - 0.32
Junction temperature 150 C S-102T | E-102 1.00 0.88-1.3 1.7 -0.10 to - 0.37
Operating R . B - S-152T | E-152 1.50 1.28-1.7 2.0 1.1 max -0.13t0 - 0.40
temperature range 3010 150 © 4010150C S202T | E202 | 2.00 168-23 | 23 ~0.1510- 0.42
S-272T | E-272 2.70 228 - 3.1 27 -0.18t0-0.45
. S-352T | E-352 3.50 3.00 - 4.1 3.2 | 0.8 Ipmin. -0.20 to - 0.47
Recommended maximum voltage S-452T | E-452 4.50 3.90 - 5.1 37 - 0.22 to - 0.50
Product number Voltage Product number Voltage S-562T | E-562 5.60 5.00-6.5 4.5 -0.25t0- 053
E-101 to E-562 100 S-101 to S-562 100 S-822T | E-822 8.20 6.56 - 9.8 3.1 -0.25t0-0.45
E-822 S-103T | E-103 10.0 8.00 - 12.4 35 - 0.25t0 - 0.45
E-103 30 S-123T | E-123 12.0 9.60 - 14.4 3.8 1.0 max -0.25to - 0.45
E-123 S-822T to S-223T 50 S-153T | E-153 15.0 12.0-18.0 4.3 (Is0/1P) -0.25t0 - 0.45
E-153 S-183T | E-183 18.0 16.0 - 20.0 4.6 -0.25t0 - 0.45
E183 25 Tl 2237 225 | 200-250 | 53 ~0.25 10 - 0.45

Voltage - current characteristics

Current (mA) —

' Pinch-off current and limiting current are measured by pulse wave at 25 °C environment temperature
2 Temperature coefficient is calculated from measurements at 25 and 50 °C.

Taping options

08 lp—

SEMITEC offers both axial and SMD taping.

6+0.1
1 max.—| ‘0
i — Feeding round hole
= T Do
d=" =t =
N — |l_5+05
e ——— *:12 max. w
i T - T )
i *Lw*‘ ‘*Lz4
‘ 0 ILi-L2I<1.5 LL
4
Vi 10V 100V Ve 26 or 52 .
In Voltage (V) — . . Unit: mm
Axial type Unit: mm
a Q A|B|W|F|E|PO|PI1|P2|DO| T |T2
I.:  Pinch-off current at 10 V
\’;K: Voitagewhich produces 018 Ip Minimum taping quantities 1.8 |3.74| 8.0 |3.50(1.75| 4.0 | 4.0 |2.00|#1.5| 0.2 | 0.9
or greater current Axial type  Reel: 5000 pcs + 0.1]£0.101£ 0.1]+ 005] £ 0.10{£ 01| £ 0.1) 0.05[+ 0.4/-1]£ 0.05| £ 0.1
IV_B: g’eak.down WD Box: 2500 pcs SMD element is set with the cathode side on the side with holes.
I ermitted reverse current SMD type 3000 pcs




Influence of environment temperature on power and pinch-off current rating

E type

For currents of 1 mA or more resistors can be used together with

How to compensate current reduction due to heat up of the CRD

100
! o ; CRDs to compensate for current decreases and fluctuations.
B . . . .
B e = The following values are typical for compensation resistors.
250 éz EE:::E::EEEE::::“ . Rated power: 500 mW.
200 g 10 ————— e Product number| $-102 [ s-152 [ 202 | s:272 | $:352 [ 5452 [ $:562 [ 822 [ 5103 [ 5123 [ 5153 ] 5183 [ 5:223
::: - = - — gégg Recommended 1.1 | 43042 |300K0 | 200k0 | 130K0 91 k0 | 6240 | 27k0 | 18K0 | 15402 | 12K2 | 9k0 | 56KQ
% B === [ s
. —— s e Ay ey A I | Zgg; Rated power: 300 mW
B e e 1 e e ey Product number | E-102 | E-152 | E-202 | E-272 | E-352 | E-452 | E-562 | E-822 | E-103 | E-123 | E-153 | E-183
\mbient temperature (°C) —= ——l | e e T s-202
sipo ! S fe‘;f;:r:gz”vd;ie 1M0 {3900 | 2400 | 120Kk0| 82kQ | 56 KQ | 39KQ | 20kQ [ 15k | 11K |9.1kQ |75k
= S===— e h
£ s00 8-301
E
e m
B 01 —— |
300
Reliability data
100 Item Test conditions Criteria
Resistance to o .
0 . N 10 2 Id Alp = 5%
e m e mEEEe e W w W w W Soldering heat |0 3 2 260 © (wave solderine) Px 5%
Temperature (°C) — 3sat245C
Solderability ;L_L)Jc)/( material: Rosin 25%, propanol gggf stgfjdne red
0
Current - voltage characteristics with and CRD for higher currents Dry heat 1000 hours at 150 'C
without resistor (example) CRDs can be used in row o 1000 hours at 85 °C and 85% humidity
. Example: E-452 to amplify permissable ([();ng E;eat 1000 hours at 70 °C and 80% humidity
! current.
s TEEEE 10 cycles as below:
g ki c Clg v 1.- 55 °C for 15 minutes Alp + 5%
g — With our=T5mA tﬁ' 1 e 2. Room temperature for 15 minutes P x 5%
3, BT . (CeF:rSaS)S 0C 3. 150 °C for 15 minutes
TTedll | 4. Room temperature for 15 minutes
3 4 Without .
2 resistor 12= 10mA (CAD 103) Temperature 15 C-yg’??Ca?o?eslgwn']inutes
. ?gg&; shock 2. Room temperature for 15 minutes
CRD for higher voltages (CRD E) 3.150 C for 30 minutes
1 . . . 4. Room temperature for 15 minutes
5 10 20 50 100 US|ng CRDs in row with
Yoteoe (0 == Zener diodes allows the
Recommended mounting pad | ** D use of stable currents at
dimensions (S series only) D Lo higher voltage values.
T
2.2
Dynamic characteristics (voltage - current)
? 20 ? 20 y /—\\
z E-183 z L— N~
5 e T H 22 e N At
= 5 pr—— ™~
3 10 EAQ3lITE it 3 <o S — TN e
E-825 g — ‘
g L ] s
L ] s-108
EES e E-562 EEEEsiin Y sz
oo ARG A ; y —— i
E-352 //;/; 1 & = ~ 5-562
E-272 ////// ] B - e
L §-352
o E-202 . Pq — o
E-152 vl T s
b 2l T st
7 E-102
1.0
= ——1 02
E-701 //
o |~ s-701
05 ool 05 5501
E-301
§-301
0.2
E-101
0.1 §-101
00555 1 5 10 2 50 100 0.05 08 s % o0

Voltage (V) —

Voltage (V) —
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B Product number explanation

Z2 033 U-52Z

—[ No marking : Untaped bulk products

5272 : Axial taping, Z folding
52R : Axial taping, reel

FT : Radial taping

U : Unipolar

No marking : Bipolar

Z2 : Rated power = 1.0 W
Z6 : Rated power = 2.0 W
ZD : Rated power = 0.5 W; reverse blocking type

M Applications

- Protection of telecommunication lines and equipment from
lightning induced surges

- ESD protection

- EMP protection

- Relays, solenoids (etc.), switching surge protection

- Surge protection of fire alarms, smoke detectors, etc.

- Protection of electric circuits from abnormal voltage
conditions

M Electrical characteristics

The bipolar Z2 and Z6 types have an almost symmetrical
breakdown voltage (Vg). The reverese breakdown voltage of
the low capacitance ZD type is 200 V or more at 10 yADC.

Ve

Ve
Vs

Vs :Rated voltage

Vg :Breakdown voltage

V¢ :Clamping voltage

I. :Stand-by current

It :Pulsed DC test current

Ir :Rated peak impulse current

M Power derating
Influence of environment temperature on power rating (%)

2
8

@
8

\< Z2 type|
N

2
3

26 type

Power rating (%) —

2
8

) N

LN
20 40 60 80 100 120 140 160
Environment temperature (°C) —=
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|

B Taping dimensions

Axial type Radial type
" I 635+ 13
385+ 07] "
s e [ 2o
- D T
940+ 03T -
[Py P

Unrolling direction jo

VRD voltage regulating diode (= TVS diode)

'/i{D)

SEMITEC's voltage regulating diode (VRD) is a transient voltage suppressor
device that is designed to absorb voltage surges and spikes that occur
during power initiation. Our VRD features uniform avalanche breakdown
across the junction, and therefore very fast response to voltage surges.

Furthermore, its control voltage is almost independent from the current
which makes it a highly reliable, high performance device.

B Dimensions

Epoxy resin

Soldered copper
lead wire (C)

of

\ Cathode mark (bipolar type: none)

Product number / lot number

Symbol marks

Bipolar %
Unipolar HF

Reverse blocking H‘ﬁi

Cathode marks

Item z2 Z6 ZD
(A) 25 24 25 Bipolar (no cathode marking) —jF——
(B) 6+03 9+05 6+03
(©) 0.8 1.0 038 Unipolar ——HF————
(D) 36+03 53+05 36+03
. Reverse blocking ——[F——
Unit: mm
B Specifications
12 | 72U series
Stand-off Stand-by Breakdown Pulsed test Clamping voltage / rated peak Temperature
Rroductintmben voltage current voltage current impulse current coefficient Capacitance
Vs I max Ver It Ve 3 Ve 3 C
Bipolar type | Unipolar type DC Vs Ir=1mA DC 10 / 1000 us 8 /20 us 251050 C
Vv LA Y mA Vv A Vv A % /C pF
Z2008U 6.63 500 7.38 -9.02 10 12.5 40 16.3 | 372 0.063 2400
- Z2010U 8.10 20 9.00-11.0 15 334 | 195 | 311 1900
Z2012 - 790
N 720120 9.72 108-132 173 | 289 | 227 | 267 1580
Z2015 - 640
N 750150 121 13.5-16.5 220 | 227 | 284 213 1580
72018 - 521
N 750180 145 16.2-19.8 26.5 18.8 34.0 178 1040
72022 - 420
N 72002 17.8 19.8-242 319 157 | 412 147 20
72027 - 40
- 72027 218 24.3-207 391 | 128 | 505 | 120 340
72033 - 280
N 72033 268 29.7 - 36.3 477 | 105 | 61.7 | 98.2 £60
Z2039 - 240
B 22039 31.6 36.1-429 56.4 | 886 | 730 | 830 280
22047 - 1 200
= 72047 38.1 5 423-51.7 67.8 | 7.37 | 880 | 689 200
22056 - 0
N 72056 45.4 50.4-61.6 805 | 6.21 105 57.7 )
72068 -
N 72068 55.1 61.2-74.8 98.0 | 510 127 47.7 0
72082 - 0
- 72082 664 73.8-90.2 118 | 424 | 153 | 396 he
72100 - 90
B 72100 81 90.0- 110 144 3.47 187 324 180
72120 - 75
N 72120 97.2 108 - 132 173 | 289 | 222 | 273 150
Z2150 - 60
N 75150 121 135- 165 215 2.32 277 219 150
22180 - 49
N 75180 146 162 - 198 258 1.94 | 333 18.2 98
“Rated peak impulse power dissipation: 500 W (10 / 1000 ps), 6.0 kW (8 / 20 us)
+Rated average power dissipation: 1
Operating / storage temperature: - 40 to 125 C
26 /26U series
Stand-off Stand-by Breakdown Pulsed test Clamping voltage / rated peak Temperature
(HEe Ve G 22 voltage current voltage current impulse current coefficient Capacitance
Vs [ Ver It Ve | lee Ve lep C
Bipolar type | Unipolar type DC Vs IT=1mA DC 10 / 1000 ps 8/20us 251050 C
Vv pA Vv mA Vv A Vv A % /C pF
76012 - 10 s
- 760120 9.72 10.8-13.2 173 | 86.7 | 227 802 8800
26015 - 3300
N 760150 121 1835-16.5 22 682 | 284 | 641 6600
26018 - 2700
N 760180 145 16.2-19.8 265 | 566 | 340 | 535 5400
26022 - 2400
- 760220 78 198-242 319 | 470 | 412 | 442 2400
26027 - 170
N 760270 21.8 24.3-297 39.1 38.4 50.5 360 330
76033 - 1400
B 76033U 26.8 29.7 - 36.3 47.7 314 | 61.7 295 2800
76039 - 200
- 760390 316 s 351-429 | 56.4 | 266 | 730 | 249 200
76047 - 000
B 76047U 38.1 42.3-51.7 67.8 | 221 88.0 207 000
26056 - 850
- Z6056U 454 50.4 - 61.6 80.5 186 105 173 1700
26068 - 720
- 76068U 551 612-748 980 | 153 | 127 | 143 120
26082 - 610
N Z6082U 66.4 73.8-90.2 118 127 153 119 1550
26100 - 520
N Z6100U 81.0 90.0-110 144 104 187 97.3 1040
26120 - 440
B 761200 97.2 108 - 132 173 8.67 222 82.0 880
Z6150U 121 135- 165 215 6.98 277 65.7 720

-Rated peak impulse power dissipation: 1.5 kW (10 / 1000 ps), 18.0 kW (8 / 20 ps)
-Rated average power dissipation: 2 W
+Operating / storage temperature: - 40 to 125 C

ZD series (low capacitance, reverse blocking type)

+Operating / storage temperature: - 40 to 125 ‘C

Uit Stand-off Stand-by Breakdown Pulsed test Clamping voltage / rated peak Temperature o —
voltage current voltage current impulse current coefficient =
Product number Vs I max VBR Ir Ve [ c lpp C
DC Vs Tr=1mA DC 10/1000us | 8/20us 2510 50 C
v A v mA v A v A % /°C DF
D015 14 10 128-17.2 240 | 104 | 310 | 96.7 0.075 315
D018 37 153-20.7 280 | 893 | 360 | 833 0.079 31.0
D022 6.8 18.7-25.3 332 | 753 | 430 | 697 0.082 29.0
D027 20.6 23.0-31.0 40.0 | 625 | 520 | 57.7 0.085 28.2
- . - D033 25.2 28.1-37.9 1 486 | 5.14 | 630 | 476 0.087 27.2
Series Taping method Quantity D039 20.8 5 332448 57.4 | 435 | 740 | 405 0.090 26.3
Reel 5000 D047 35.9 40.0 - 54.0 68.5 | 3.65 | 89.0 | 33.7 0.092 25.0
Axial taping . D056 42.8 47.6 - 64.4 81.0 | 3.08 [106.0 | 286 0.094 24.1
72,72V Z folding 2000 D068 52.0 57.8-782 980 | 255 | 127.0 | 238 0.096 22.0
Radial taping Z folding 2000 'Seveeése Vi‘tage: |200 \ Dcd 250 W (10 / 1000 ps), 3.0 kW (8 / 20 ps)
- - . “Rated peak impulse power dissipation: s), 3. us
26,26V | Axial taping Z folding 1000 ‘Rated average power dissipation: 500 mW.




VRD voltage regulating diode (= TVS diode)
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B Product number

B Dimensions

M Product marking

o
5
+
ZS 1 033 D-T |: ] < Electronic symbol
‘[ —fe—
Taped 43+02 e o
No marking : Bipolar 5 | seumecnat SH- 5w
u : Unipolar 4708 012 ‘ 012 01 2|/ unee
D : Reverse blocking type BAA| e BAAl|- e BAA|- e
Breakdown voltage l \ —
Steady state power 75 type Z5-Utype 75D type
SMD type S
| -1 Unit: mm
12*02 12*02
M General specifications for all types M Taping dimensions
Item Rating .
Rated T Carrier tape
ated average power D ©
AR o over tape
dissipation 1ow - & P
300 W (10 /7 1000 ps)
Rated peak impulse
power dissipation 1200 W (1.2 / 50 ps)
2000 W (8 7 20 ps)
Storage temp. range |- 40 C to 150 C
- $D1
T2
P1 P2 Po Taping quantity: 1500 pcs / reel
W F E P, P, Py D,y @D, T, T,
30+01 |52+01 120+ 0.3|55+0.05(1.75+0.1| 40+0.1 | 20+0.1 | 40+ 0.1 |[1.5+0.1/-0{1.5+02/-0|0.3 = 0.05|approx. 2.6
Unit: mm
M Specifications
ZS type
Stand-off voltage Stand-by current | Breakdown voltage Clamping voltage / rated peak impulse current Tgénepftﬁa(r:iaetg{e Capacitance
Product number Vs I, max Ves Ve max / lee ¢
DC VS l=1mA 10 / 1000 ps 8/ 20 us 2510 50 ‘C
\ WA \ % /C pF
ZS1012 12 (10.810 13.2) 9.72 10 17.3 17.3 22.4 89.3 0.066 551
751015 15 (13510 16.5) 121 22.0 136 28.5 70.2 0.075 465
ZS1018 18 (16.2 10 19.8) 145 26.5 113 34.4 58.1 0.079 376
7581022 22 (19.8 10 24.2) 17.8 31.9 9.40 41.4 48.3 0.082 299
781027 27 (24.31029.7) 21.8 5 39.1 7.67 50.7 39.4 0.085 248
ZS1033 33 (29.7 10 36.3) 26.8 47.7 6.29 61.8 32.4 0.087 198
751039 39 (35.1 t0 42.9) 31.6 56.4 5.32 731 27.4 0.090 164
751047 47 (42.3 10 51.7) 38.1 67.8 4.42 88.0 22.7 0.092 137
Ta=257C
Z5-U type
Stand-off voltage Stand-by current | Breakdown voltage Clamping voltage / rated peak impulse current Tcegnepff?éia;ﬁ;e Capacitance
Product number Vs I, max Vea Ve max / lep ©
DC Vs l=1mA 10/ 1000 ps 8 /20 ps 25 to 50 'C
Vv A Vv \ A \ A % /C pF
ZS1012U 12 (10.8 10 13.2) 9.72 10 17.3 17.3 22.4 89.3 0.066 1,102
ZS1015U 15 (13510 16.5) 121 220 136 28.5 70.2 0.075 929
7S1018U 18 (16210 19.8) 14.5 26.5 11.3 34.4 58.1 0.079 751
ZS1022U 22 (19.81024.2) 17.8 31.9 9.40 41.4 48.3 0.082 598
ZS1027U 27 (24.31029.7) 21.8 5 39.1 7.67 50.7 39.4 0.085 497
ZS1033U 33 (29.7 to 36.3) 26.8 47.7 6.29 61.8 32.4 0.087 395
ZS1039U 39 (35.1 t0 42.9) 31.6 56.4 5.32 731 27.4 0.090 328
751047V 47 (42.3 10 51.7) 38.1 67.8 4.42 88.0 22.7 0.092 274
Ta=257C
Z5-D type
Stand-off voltage Stand-by current Breakdown voltage Clamping voltage / rated peak impulse current ngnepfgé?etg{e Capacitance
Product number Vs I, max Ver Ve max / lep [¢]
DC VS I=1mA 10/ 1000 ps 8/20 ps 251050 C
\ HA \ \ A % /C pF
ZS1012D 12 (10.8 10 13.2) 9.72 10 17.3 17.3 22.4 89.3 0.066 30.2
ZS1015D 15 (13510 16.5) 121 22.0 136 28.5 70.2 0.075 29.1
ZS1018D 18 (16.2 t0 19.8) 145 26.5 11.3 344 58.1 0.079 28.2
751022D 22 (19.81024.2) 178 31.9 9.40 41.4 48.3 0.082 27.3
ZS$1027D 27(24.31029.7) 21.8 5 39.1 7.67 50.7 39.4 0.085 26.4
ZS1033D 33 (29.7 t0 36.3) 26.8 47.7 6.29 61.8 324 0.087 255
7S1039D 39 (35.1 t0 42.9) 31.6 56.4 5.32 731 27.4 0.090 24.8
ZS1047D 47 (42.3 10 51.7) 38.1 67.8 4.42 88.0 22.7 0.092 24.0
Ta=257C

- Reverse voltage: 200 V DC
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M Product number explanation

Inrush current limiter

5D2—-11 LC TR
-E L Packaging options
TR: Tray

C: Clinched

D: Straight
CS: Short clinched

No marking: In plastic bag

Resistance tolerance
L+ 15%
Element (head part) diameter

Inrush current limiter series

Rated zero-power resistance (Q) at 25 C

5 D2—11 L T3C

Taping options
T3C: Clinched taping
T3D: Straight taping

Lead wire options 5 iiale for: D2-15, D2-18, D2-22)

B Dimensions

M Applications
Switching power supplies, adapters, LCD TVs, plasma TVs,

air conditioners, DVD players, audio equipment, LCD projectors,
copiers, PCs, printers, office automation equipment,

gaming machine power supplies

: < Do naisig

Powerthermistors utilize the self heating characteristic of NTC thermistors which causes a significant decrease in resistance ina short time.
Power thermistors can be used instead of inrush current limiting resistors. Power thermistors have the advantage that their resistance

decreases through self heating which reduces power loss and results in energy savings.
UL1434 File No.E92669(1D2-22 excluded) certified.

Lead wire
g D v R Y d diameter
= D2-05 | 85 max. | 7.0max. | 11.5max. | 15.5 max.
Color: Gray D2-07 | 11.0 max. | 9.0 max. | 13.0 max. | 16.0 max. 50 + 1
D2-08 | 10.0 max. | 7.0 max. | 13.0 max. | 17.0 max.
D2-10 | 13.0max | 9.0 max. | 17.0 max. | 19.5 max. $ 0.8
;—(i)?te:l(a)teder - . D2-11 | 11.5max. | 8.0 max. | 15.0 max. | 18.5 max.
Wi 5
2 E 0 D2-13 | 145 max. | 8.0 max. | 18.0 max. | 21.5max. |7.5 £ 1
o 3 D2-14 | 17.0 max. | 9.0 max. | 21.0 max. | 22.5 max.
0 D2-15 | 16.5 max. | 8.0 max. | 20.0 max. | 23.0 max
D2-18 | 19.5 max. | 8.0 max. | 23.0 max. | 26.0 max. 10 + 1 ® 1.0
Straight Clinched Short clinched 8.5 max - (0 0.8)
D2-22 | 23.0 max p 1| 26.5 max. | 29.5 max.
. (8.0 max.")
(Unit: mm)
1 1D2-22 Unit: mm
(1): Do not apply force to the lead wire legs from the side as this may damage
the power thermistor.
M Taping dimensions
P
e \
2 ; Pl =
= 2 z P1
( =
2| 5] NS O I e I ENEN I NN B N
: i s ) AN B 4 B hid)
DO T - 1
PO - — Do 1 B
—flet o e
P PO P1 w WO W1 w2 H1 H2 L F1 @ DO t t 4h
D2-05
D2-07
50+07 50x05
D2-08 150+ 1.0
D2-10 150+ 0.3 17.5 to 19.0|min. 5.0| 9.0 £ 0.5 |max.3.0 |16.0 = 0.5| 19.0 to 21.5 |max. 1.0 40+02 |06 £0.3 |max. 1.5/0 £ 2.0
D2-11
D2-13 375+ 0.7 75+05
300+1.0
D2-14

*« MOQ: 1000 pcs.

Unit: mm




M Specifications

ZEOPOWEr | Bvalue' | Max. | Residual | @ | pissipation | Operating Max. capacitance Energy
Product REEIBEES current resistance Ul factor temp. range S
A imbar at 25 °C Bas/ss constant? : AC AC AC AC capacity
(£ 15%) (£ 5%) at25°C 100 V 120 V 220V 240V
Q) (K) (A) Q) (s) (mw / C) (©) (uF) (uF) (uF) (uF) )
5D2-05 5.0 2650 2.0 0.48 20 15 - 50 to 150 860 600 170 150 4.3
10D2-05 10.0 2700 1.0 0.91 20 7 - 50 to 150 860 600 170 150 4.3
20D2-05 20.0 2800 0.3 1.66 20 1 - 50 to 150 860 600 170 150 4.3
5D2-07 5.0 2800 3.0 0.36 35 30 - 40 to 160 400 260 80 60 1.9
8D2-07 8.0 2800 2.0 0.58 41 30 - 40 to 160 560 360 110 90 2.6
10D2-07 10.0 2800 2.0 0.72 45 30 - 40 to 160 680 470 140 110 3.3
12D2-07 12.0 2900 1.7 0.78 41 30 - 40 to 160 380 260 80 60 1.9
16D2-07 16.0 2900 2.0 1.04 45 30 - 40 to 160 800 530 160 130 3.8
22D2-07 22.0 2900 1.0 1.43 50 30 - 40 to 160 960 630 190 150 4.5
5D2-08 5.0 2700 3.0 0.35 35 22 -501t0 170 1260 880 260 220 6.3
10D2-08 10.0 2800 2.0 0.63 35 17 -501t0 170 1260 880 260 220 6.3
15D2-08 15.0 2800 2.0 0.94 35 26 -501t0 170 2880 2000 590 500 14.0
20D2-08 20.0 2900 1.0 1.13 35 8 -50t0170| 2880 2000 590 500 14.0
2D2-10 2.0 2800 5.0 0.15 50 32 - 40 to 160 640 1100 330 270 7.9
3D2-10 3.0 2800 4.0 0.22 53 32 - 40 to 160 720 1170 350 290 8.4
5D2-10 5.0 2900 4.0 0.33 53 32 - 40 to 160 440 970 290 240 7.0
8D2-10 8.0 2900 3.0 0.52 70 32 - 40 to 160 560 1070 320 260 7.7
10D2-10 10.0 2900 3.0 0.65 75 32 - 40 to 160 1640 1100 330 270 7.9
12D2-10 12.0 3000 1.8 0.71 53 32 - 40 to 160 830 580 170 140 4.1
16D2-10 16.0 3000 1.6 0.94 70 32 - 40 to 160 830 580 170 140 4.1
2D2-11 2.0 2650 5.0 0.15 40 26 -50to0 170 2700 1880 550 470 13.0
3D2-11 3.0 2650 4.0 0.22 40 24 -50t0 170| 4830 3360 990 840 24.0
4D2-11 4.0 2700 4.0 0.28 40 31 -50t0 170 2880 2000 590 500 14.0
5D2-11 5.0 2700 4.0 0.35 40 39 -50to0 170 2700 1880 550 470 13.0
8D2-11 8.0 2800 3.0 0.50 40 31 -50t0170| 2700 1880 550 470 13.0
10D2-11 10.0 2800 3.1 0.63 40 42 -50t0 170 2880 2000 590 500 14.0
12D2-11 12.0 2800 2.0 0.75 40 21 -50to 170 4030 2800 830 700 20.0
15D2-11 15.0 2950 25 0.80 40 34 -50t0 170| 2880 2000 590 500 14.0
16D2-11 16.0 2950 25 0.86 40 37 -50to 170 2880 2000 590 500 14.0
20D2-11 20.0 3000 2.0 1.02 40 28 -501t0 170 2880 2000 590 500 14.0
1D2-13 1.0 2650 6.0 0.06 55 12 - 50 to 200 860 600 170 150 4.3
2D2-13 2.0 2700 6.0 0.10 55 21 - 50 to 200 860 600 170 150 4.3
4D2-13 4.0 2800 5.0 0.18 55 24 - 50 to 200 860 600 170 150 4.3
4.7D2-13 4.7 2900 5.0 0.18 55 26 -501t0200| 2700 1880 550 470 13.0
5D2-13 5.0 2900 5.0 0.19 55 27 - 50 to 200 2700 1880 550 470 13.0
8D2-13 8.0 3000 4.0 0.27 25 25 -5010200| 2880 2000 590 500 14.0
10D2-13 10.0 3050 4.0 0.32 55 29 -501t0200| 2880 2000 590 500 14.0
12D2-13 12.0 3000 4.0 0.41 55 37 - 50 to 200 4830 3360 990 840 24.0
15D2-13 15.0 3050 3.0 0.48 55 25 -501t0200| 4830 3360 990 840 24.0
16D2-13 16.0 3050 3.0 0.51 55 26 -501t0200| 4830 3360 990 840 24.0
2D2-14 2.0 2800 5.0 0.15 90 36 - 40 to 160 4200 2890 860 720 20.8
3D2-14 3.0 2900 5.0 0.20 80 36 -40t0 160| 3080 2110 630 520 15.2
4D2-14 4.0 2900 5.0 0.26 95 36 -4010 160| 3400 2350 700 580 16.9
5D2-14 5.0 2900 4.0 0.33 110 36 - 40 to 160 3600 2480 740 620 17.9
8D2-14 8.0 3000 25 0.47 80 36 - 40 to 160 1390 970 280 240 6.9
10D2-14 10.0 3000 2.2 0.59 95 36 - 40 to 160 1790 1240 370 310 8.9
12D2-14 12.0 3000 2.0 0.71 105 36 - 40 to 160 2190 1520 450 380 10.9
16D2-14 16.0 3000 1.8 0.94 115 36 - 40 to 160 2790 1940 570 480 13.9
1D2-15 1.0 2650 8.0 0.06 70 22 -50t0200| 6910 4800 1420 1200 34.0
1.5D2-15 1.5 2650 8.0 0.08 70 29 - 50 to 200 6910 4800 1420 1200 34.0
2D2-15 2.0 2700 8.0 0.10 70 37 - 50 to 200 6910 4800 1420 1200 34.0
3D2-15 3.0 2800 7.0 0.13 70 36 -50t0200| 4030 2800 830 700 20.0
4D2-15 4.0 2800 7.0 0.18 70 48 - 50 to 200 4030 2800 830 700 20.0
4.7D2-15 4.7 2900 6.0 0.18 70 37 - 50 to 200 4030 2800 830 700 20.0
5D2-15 5.0 2900 6.0 0.19 70 39 -50t0200| 4030 2800 830 700 20.0
8D2-15 8.0 3000 5.0 0.27 70 39 - 50 to 200 4030 2800 830 700 20.0
10D2-15 10.0 3000 5.0 0.34 70 49 - 50 to 200 5760 4000 1190 1000 28.0
12D2-15 12.0 3050 5.0 0.39 70 54 - 50 to 200 5760 4000 1190 1000 28.0
15D2-15 15.0 3100 4.0 0.45 70 41 - 50 to 200 5760 4000 1190 1000 28.0
16D2-15 16.0 3100 4.0 0.48 70 44 -50t0200| 5760 4000 1190 1000 28.0
4D2-18 4.0 2900 8.0 0.16 90 59 - 50 to 200 6910 4800 1420 1200 34.0
5D2-18 5.0 2950 8.0 0.18 920 66 - 50 to 200 6910 4800 1420 1200 34.0
8D2-18 8.0 3050 6.0 0.26 90 53 -50t0200| 6910 4800 1420 1200 34.0
10D2-18 10.0 3100 6.0 0.30 920 62 - 50 to 200 6910 4800 1420 1200 34.0
47D2-18 47.0 3450 2.0 0.94 920 21 - 50 to 200 6910 4800 1420 1200 34.0
1D2-22 1.0 2900 12.0 0.04 125 32 - 50 to 200 8200 - 1700 - 41.0
3D2-22 3.0 2800 8.0 0.13 130 48 - 50 to 200 12600 8800 2610 2200 63.0
4D2-22 4.0 2900 8.0 0.16 130 59 - 50 to 200 12600 8800 2610 2200 63.0
6D2-22 6.0 3000 6.0 0.21 130 43 - 50 to 200| 12600 8800 2610 2200 63.0
" In part reference values *: Reference values
¥ Reliability data W Caution
ltem Test conditions Criteria ° When forceis apphed to the lead
Resistance to soldering heat 10sat 260 © AR *+ 15% wire the leg connections may break
g 5sat350C -0 or chipping may occur.
Solderability B ratbrial. Rosin 25%, ethyl aloohol 75% More than 95% soldered | o May get hot during use. When
Tensile strength (lead wire) éirlggt(ijo%ffég 1N ig. applied to the wire terminations in vertical AR + 15% designing the en.vironment arqu nd
Voltage proof 1000 V AC for one minute Less than 1 mA the powertherm|5t0r be espeaally
Insulation resistance 500 V DC Over 100 MQ careful with lead wire connections,
Dry heat 1000 hours at max. operating temperature for each product number | AR + 20% materials used in the direct vicinity
Damp heat 1000 hours at 40 "C and 90% humidity and the Iayout Of other electrical
19¢ Cl% 1%Sr %%Iormiﬁutes () components
&ﬁg}ﬁgﬁgﬂg& cle 2. Room temperature for 5 minutes AR £15% )
3. 160 °C for 30 minutes _ Do not use two or more power
4. Room temperature for 5 minutes h . .
Electrical load Max. current for 1000 h at 25 °‘C room temperature AR + 20% thermistors in a row.
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° o Non-contact (IR) temperature sensor
+
S s j pr. Thermopiles are IR temperature sensors that fully utilize SEMITEC original silicon-micromachining technology.
Y O %
B Product number B Dimensions
10TP583T s .
M Applications sg;ﬁ
Ear thermometers, IR thermometers, microwave ovens and 2N H‘*ﬁ
!

26

other non-contact temperature sensing applications

Max. 6.6

/
B Specifications 8 W i LK
Max. 5.6 132 £ 05 [2.7 £ 0.25| G
Parameter Value Conditions .
Unit: mm
Sensitive area 1.05 x 1.05 mm |Size of absorbing film (Connection diagram)
Output voltage' 200 pV * 30% — 1 2 4
Output voltage? 1.00 mV £ 30% — O—j—ft30 O 1Mo
Thermopile Thermistor
Thermopile resistance 65 kQ + 30% |Resistance value at 25 ‘C
Time constant 15 ms Typical . ——
: o M Optical characteristics
Operating temperature - 2010 100 °C _
range Field of view characteristics
Storage temperature range -40t0 100 C —
; . o Incident angle to achieve 50% o T T T T . . T T T T
Field of view + 50 responsivity | | | / ! ‘\ ! : :
Filter range Cuton 5 um — 08 = / "\
. ) Rated zero-power resistance 3 i i i i i i i i i i
Thermistor resistance value 100 kQ + 3% value at 25 °C % 05 ;/ \
B value calculated from rated 2 s L ! / ! ! ! ! \ | |
Thermistor B value 3435 K £ 0.7% |zero-power resistance at 25 C g [ [ [ [ [ [ [ i [ [
and 85 C s il i i N
"Test conditions 2Test conditions 4 3 3 3 3 3 3 3 3 3 3
Blackbody furnace: 500 K Blackbody furnace: 310 K g g g g g g g \ g
Sensor to blackbody distance: 100 mm Sensor temperature: 298 K 0.0 1 1 1 1 1 1 1 .
Sensor temperature: 298 K -100 -80 -60 -40 -20 0 20 40 60 80 100
Aperture size: ¢ 12.7 mm Incident angle (° )
M Reliability data Filter characteristics
Item Test conditions Criteria 100
Thermopile: AV + 2% s NN N
Dry heat 1000 hours at 100 C Thermistor: AR *+ 0.5% = V N\
Thermistor: AB + 0.2% 5;: AN
1000 hours at 60 °C and 85% g \
Damp heat humidity % 50 \
10 cycles as below: 2
1.- 20 °C for 30 minutes =
2. Room temperature for
Temperature cycle 3 minutes . 0
Thermopile: AV *+ 2%
linanirelsiredy 8.100 C for 30 minutes Thermisgor: AR £ 0.3%/0 2.5 S 6 8 10 15 20
4. Room temperature for Thermistor: AB + 0.2% Wavelength (mm)
3 minutes
Resistance to o
soldering heat |2 58350 C
Three times natural fall to a
Free fall concrete floor from 1 m height.
I Data table (approx.)
Sensor temperature (C)
- 20 - 10 0 10 25 40 60 80 100
- 20 0.000 - 0510 - 1.081 -1.718 - 2.809 - 4.078 - 6.078 - 8.473 - 11.31
- 10 0.510 0.000 - 0.571 - 1.208 - 2.300 - 3.568 - 5.568 - 7.963 - 10.80
0 1.081 0.571 0.000 -0.637 - 1.728 - 2.997 - 4.997 - 7.392 -10.23
10 1.718 1.208 0.637 0.000 - 1.091 - 2.360 - 4.360 - 6.755 - 9.593
30 3.211 2.702 2.131 1.493 0.402 - 0.867 - 2.867 - 5.261 - 8.099
37 3.809 3.300 2,728 2.091 1.000 - 0.269 - 2.269 - 4.664 - 7.501
Temperature of 40 4.078 3.568 2.997 2.360 1.269 0.000 - 2.000 - 4.395 - 7.233
measured object 60 6.078 5.568 4.997 4.360 3.269 2.000 0.000 - 2.395 - 5.233
(C) 80 8.473 7.963 7.392 6.755 5.664 4.395 2.395 0.000 - 2.838
100 11.31 10.80 10.23 9.593 8.501 7.233 5.233 2.838 0.000
120 14.64 1413 13.56 12.93 11.83 10.57 8.565 6.171 3.333
140 18.53 18.02 17.45 16.81 15.72 14.45 12.45 10.05 7.215
160 23.01 22.51 21.93 21.30 20.21 18.94 16.94 14.54 11.70
180 28.17 27.66 27.09 26.45 25.36 24.09 22.09 19.70 16.86
200 34.06 33.55 32.98 32.34 31.25 29.98 27.98 25.58 22.75
Unit: mV
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