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FT thermistors have outclassed conventional thermistors through miniaturization, featuring quick response time,
high heat resistance and excellent long term reliability.

M Product number explanation M Dimensions
Fig. 1 L3
103 FT 1005 A 5P 1 — [ '
S U IREASE) — = T Taping’ Shaded area: Electrodes
No marking:  Untaped bulk products
Electrode type: 1 =Pt
2 = Au/Ni
3=Au
Tolerance (Ras): 5P = 5% N &
B value: A=3370K
B =3435K
D = 3969 K
Size: See Fig. 1
Micro thin film thermistor
Rated zero-power resistance at 25 C L1
Eg.: 103=10x10° Q
9
P V7

': Taping is currently available only for 1005 size.

B Applications
High speed electrical thermometers, wearable devices, office automation, Size L1 L2 L3 L4 L52
measurement instruments, medical devices, computer and mobile 1005 |1.00+0.05| 050+ 0.05 | (050) | (0.44) | (0.15)

. . . : 0603 | 0.60+0.05 | 0.30+0.05 | (0.15) | (0.25) [ (0.15)
devices, LCDs, security devices, laser diode modules TR

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

Dissipation | Thermal time | Rated power | Operating temperature range by electrode (C)
Product number Ros® R.s 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% 03 10 15
approx. 0. approx. 1. K
503FT1005A5P 50.0 kQ + 5%° 3370K £ 1% -401t0 250 | -401to0 125 | - 40 to 250
503FT1005B5P | 500 kQ 3435 K + 1% (350)
364FT1005A5P 360.0 kQ 3370K = 1%
364FTO603A5P 360.0 kQ 3370 K &= 1% | approx. 0.2 | approx. 0.5 1.0
2 Rated zero-power resistance at 25 C  *: B value calculated from rated zero-power resistance at 25 ‘C and 85 C
5: 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 M Mounting method recommendations
Item Electrode type Test conditions Criteria Electrode type Recommended method
Solderability 2 = Au/Ni 5sat 260 C More than 90% soldered 1=Pt Conductive resin
Free fall Al EQ;?S ftrigwrﬁson;éu:ﬁlggillgrt]? a maple AR, AB + 1% 2 = Au/Ni Solder
. - 3=Au Wire bonding
Insulation resistance |All 100 V DC Over 100 MQ
Dry heat (1) o 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
2. Room temperature for 3 minutes AR £ 3%, AB £ 1%
3. 125 °C for 30 minutes

4. Room temperature for 3 minutes

Temperature cycle Al
(thermal shock)




M Resistance / temperature characteristics

Temperature Product number
() 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 3,084 3,984
- 20 67.26 70.34 100.9 336.3 351.9 2,421 2,421
-10 42.10 43.55 57.00 210.5 217.7 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 1212 12.53 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 5.105 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 3172 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 4.232 4.232
220 3.636 3.636
230 3.142 3.142
240 2.731 2.731
250 2.385 2.385
Bos/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 FT thermistor can be used for both SMD type mounting and as a
* FT: 10000 pes/ reel leaded thermistor (both axial and radial). P ’
e, If your application requires lead wires please contact SEMITEC sales staff
S O
X'O/; 4.0£0.05 % . o . .
024005 \O 202005 | _ | 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
. (D fj e = SEMITEC sales staff.
FT thermistor N 9
ISR EA
A [y Bing B
1 / [ H%N W
( ( k M Caution
075 ma [T o 0.65+0.10 ° * Please contact us when choosing the mounting method.
Cover tape & ® 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




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.

M Product number explanation M Dimensions

103 JT—0O0OO e 2

+l
©
_\_— Shape (length) 025: 25 mm (Fig. 1 . 2517 5417

)
050: 50 mm (Fig. 2) .
075: 75 mm (Fig. 2) Fig. 2 1 8
100: 100 mm (Fig. 2) == [+
High accuracy thin film thermistor ‘ 50+1. 75£1. 100+ 1 ['5 ¢*1£

Rated zero-power resistance at 25 C

Eg. 103=10x10% Q Tin plated 42 allo
X /
©
£
—42 —— ;D
o

B Applications -
Battery packs, battery chargers, IT equipment, mobile devices, LCDs, Proprietary glue ‘flfélj:g
surface temperature sensors, high sensitivity air temperature sensors *—Insulation fim

Unit: mm

B Specifications

Y 5 Dissipation factor Thermal time Rated power at | Operating temperature
Product number Ros R, tolerance B value mw /C) constant (s)® 25 °C (mW) range (C )
103JT 10.0 kQ 3435K £ 1%
04T 100 k0 +1% 16590K = 1% approx. 0.7 approx. 5 3.5 -50to 125
- (]

': 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
Item 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 st th (lead wi 10 s at 1 N (horizontal pull - 20 71.02 1191
ensile strength (lead wire) sa (horizontal pull) AR AB 4 ~10 43.67 6472
Termination bending 2.5 N, one time, 90° 1% ’and visual 0 27.70 365.0
Free fall Three times natural fall to a maple | inspection 10 18.07 212.5
board from 0.75 m height. 20 1211 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 h t 40 °C and 90% S0 4147 82.51
Damp heat hamidity anaso® 60 3.011 21.61
{pderelecticallioad) Electrical load: 1 mA DC 70 2.224 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
El;ﬁmperature cycle 2. Room temperature for 3 minutes
ermal shock) 31125 °C for 30 minutes 90 1.267 7.135
4. Room temperature for 3 minutes 100 0.9753 5111
110 0.7597 3.720
[l Caution 120 0.5981 2.746
. . . . . 12 5 1 2.371
e If you plan pressing or pushing the thermistor against an object or B ° 342235 43903K
inserting it into a tight space please contact SEMITEC sales staff. 25/ o=
nit:

* When soldering make sure to avoid contact of the hot part (over 150 °C)
and the sensor, because this may melt the sensor film.

Sensor head
* When bending the sensor make sure to not apply force on the sensor head / AN

(minimum distance from sensor: 3 mm) when fixing it. Additionally, make Zﬁw Bend by 90" and only once

sure to bend the lead wire with a minimum distance of 7 mm from the 3 mm min
sensor head.

7 mm_min
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High accuracy, SMD chip type thermistor

MR ETMISTIOr;

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

1608T— ]
Rzs tolerance 1P: £ 1%
2P:  £2%
3P 3%

L Size according to EIAJ standard: See Fig. 1

High accuracy SMD chip thermistor

Fig. 1

Tin plated electrodes

Glass coating

Rated zero-power resistance at 25 C 4
Eg.: 103=10x10% Q i i
(Metrisc',lz/eElAJ) (Imsplégal) L (mm) W (mm) T(mm) | L (mm)
. . 1005 0402 [1.00 +£0.15| 050 = 0.10 | 0.6 max. |0.15 to 0.30
M Applications 1608 0603 | 1.60 %+ 0.15| 0.80 = 0.15 | 0.95 max |0.20 to 0.50
Oﬁicg automation equipment, communication equipment., ITequipment, Unit: mm
mobile devices, battery packs, battery chargers, LCDs, hybrid ICs,
AV equipment
M Specifications
f 5 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)
103KT1608T 10 kQ o 3435 K+ 1%
503KT1608T 50 kQ o 4055 K * 1% approx. 0.9 approx. 5 45 4010125
104KT1608T 100 kQ + 302 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
% Time required to reach 63.2% of temperature difference. Measured with sensor suspended in mid-air.
M Reliability data I Caution

Iltem

Test conditions

Criteria

Resistance to soldering heat

10 s at 260 C (wave soldering)

AR, AB £ 3%

Solderability

5sat235C
Flux material: Rosin 25%, ethyl alcohol
75%

More than 75%
soldered

Electrode connection strength vs.
circuit board (horizontal)

After mounting the thermistor body is
pushed horizontally with a jig with a force
of 5N for 10 s.

circuit board (vertical)

Electrode connection strength vs.

After mounting the circuit board is bent
from the back side to a maximum of 2 mm
for 5 s.

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%

M Recommended temperature profile for wave soldering

r Soldering

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

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

B Recommended soldering pad size

<]

Lalelc]

260 £ 5o
{ 220 +5 {1\ Cooling period
) h Preheating (in mid-air) 160
€ 190+ 15} - ‘ L
[ | [
E L
© | [
o} | [
o | [
£ | [
5} | [
[ag | [
120 + 30 \ [10[ max. 120
1t02C /s

Time (s)

Size (EIAJ) A B C D
1005 0.6 0.5 0.6 0.6
1608 1.0 1.0 1.0 1.2

Unit: mm




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 1214 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 4.120 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 5122 8.487 1.451
90 1.271 4.376 7.164 1.271
100 0.9832 3.237 5176 0.9840
110 0.7707 2.433 3.803 0.7710
120 06114 1.855 2.839 06115
125 0.5469 1.627 2.466 0.5470
Bas/gs 3435 K 4055 K 4390 K 3435 K
Unit: kQ
M Taping dimensions
@1608: 4.000 pcs / reel @1005: 10.000 pcs / reel
15497 40 + 01 $1.573" 20+005 4001
M’ﬁk 1.0 + 041 0.75 + 0.02
) . i [
) N o DN N D A
N N \J> ot \ U/ N\ N oF~
L S| @ S ®
Hl © +H oS
Sl H |l| 9
- [ BB s
9 1 i -
= 0.9 max ‘ ‘
[ 1]
1.2 max. 2.0 * 0.05 0.66 + 0.03 +
B 40 * 0.1 —_— 20 £ 010
06+ 0.10
e
=4
)5,
H
=

Unit: kQ

17



— Current regulating diode

P Current regulating diodes (CRD hereunder) are diodes that maintain a
r ' constant current flow despite voltage fluctuations. CRDs supply constant
' J 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
part s required to accomplish the same function.

B Product number explanation M Dimensions
S series E series
102 [ ]
L Packing method
No marking: Untaped bulk products
26Z: 26 mm width; axial taping; Z folding oo
26R: 26 mm width; axial taping; reel clecirode .
527: 52 mm width; axial taping; Z folding i 125D
T: S series only; SMD reel taping oot menber J:|
Pinch-off current 3 ﬁl Lot numoer
Eg.: 301: 30 x 10" YA =0.3 mA = 4 T
102: 10 x 102 yA = 1.0 mA : X
452: 45 x 107 pA = 4.5 mA s | R catose | _
& Marking
[E3 Leaded type L
S SMD type i
< Cathode
L Unit: mm
M Applications i
- Constant current source for LED brightness stabilization - Constant current test equipment for various semiconductor devices
- LED street lights, LED fluorescent lamps, LED light bulbs, LED downlights -Telecommunications line interface
- Constant voltage circuit for supplying constant current to Zener diodes - Earth leakage circuit breakers
- Constant current source for proximity sensors and other sensors - Current source for piezoelectric actuators
- Battery charge / discharge circuits - Stabilized power supply circuits
- Electrolytic capacitor aging equipment
M Specifications
General Product number Pinch-off current (10 V)’ Limiting current’ Limiting
current ratio Temperature
E series S series SMD | Leaded 't’;é?g’;) Min-max | Vi(V) | L (mA) |hoo/Ip’koy/ | coefficient (% / C)*
Rated power 300 mw 500 mwW Ip
Ratod voliage | 100 V (E-101 to £-562) | 100 V (S-101 10 S662) S-101T [ E-101 0.10 0.05 - 0.21 0.5 +2.101t0+0.10
(pulse wave) | 50 V (E-822 to E183) | 50 V (S-822 to 5-223) S-301T | E-301 | 0.30 020-04 | 08 +0.40 t0 - 0.20
S-501T | E-501 0.50 040-06 | 1.1 +0.1510-0.25
Allowable reverse
current 50 mA $-701T | E-701 0.70 0.60 - 0.9 1.4 0.00 to - 0.32
Junction temperature 150G S102T | E-102 | 1.00 088-13 | 17 ~0.10 1o - 0.37
Operating . ) S-152T | E-152 1.50 1.28-17 2.0 1.1 max -0.13t0 - 0.40
temperature range -3010 150 C -4010150C S202T | E202 | 200 168-23 | 23 ~0.15t0- 0.42
S272T | E272 | 270 228-3.1 27 ~0.1810-0.45
. S:352T | E:352 | 350 3.00 - 4.1 32 | 0.8 Ipmin. -0.20 to - 0.47
Recommended maximum voltage S-452T | E-452 | 450 3.90 - 5.1 37 -0.22 10 - 0.50
Product number Voltage Product number Voltage S-562T | E-562 5.60 5.00 - 6.5 4.5 -0.25t0- 0.53
E-101 to E-562 100 S-101 to 5-562 100 S:822T | E:822 | 820 656-9.8 | 8.1 -02510-045
E-822 S-108T | E-103 | 100 800-124 | 35 -0.25t0-0.45
E-103 30 S123T | E-123 | 120 960-144 | 38 10max | -025t0-045
E-123 $-822T to $-223T 50 S153T | E-153 | 150 120-180 | 43 (Iz0/1P) ~0.251t0-0.45
E153 S-183T | E-183 | 180 160-200 | 46 ~0.2510-045
E183 25 A7 s2237 225 | 200-250 | 53 ~0.2510 - 0.45

": 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

VeliErss - GUIET CEEsEies SEMITEC offers both axial and SMD taping.

FLw*‘ ‘* Lo—

6+0.1
t 1 max.—~{|=~]
;(E‘ Feeding round hole
= PO P2 P1
£ SN N I SN N B SN 2 Y
[SIE W WY ¥ W W&
081lpF— r:] w
hd| /
=

Vi Li—L2|=1.5
’ 100V Ve l—26 or 52— A ﬁﬁf

-——l» Voltage (V) — Axial type C‘ ATy == = Unit: mm
| . 0 P it mm A[B[W[F[E[Po[PI[P2][DO] T [T2
: Pinch-off current at 10 V
GK: Voltage which produces 0.8 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]£010]% 0.1 ]+ 005] £ 0.10]% 0.1] % 0.1]£ 008[+ 0.1/1] 005 + 0.1

V,: Breakdown voltage Box: 2500 pcs i i i i i
,; e (D CVTERR SMD type 3000 pes SMD element is set with the cathode side on the side with holes.

20



Influence of environment temperature on power and pinch-off current rating How to compensate current reduction due to heat up of the CRD
For currents of 1 mA or more resistors can be used together with

Eitypo 100
t L CRDs to compensate for current decreases and fluctuations.
H . . . .
5 g The following values are typical for compensation resistors.
g EE:::E::EEEE::::__ e5m Rated power: 500 mW
% 10 —— == == — ::23 Product number | $-102 | 8-152 | 8-202 | 8272 | $-352 | S-452 | $-662 | S-822 | §-103 | 8123 | S-153 | §-183 | 8-223
= = == —g Fecommended |11 wa|430 k0 |300k0 2000 130K0 | 91 k0 | 240 | 274 | 18K | 15k0 | 1240 | 9K |56k
P Rt o 300
I T T T———0 | _|5" ated power: m
T L) T e g A B | e Product number | E-102 | E-152 [ £-202 | 272 | E-352 [ E-452 | E:562 | £:822 | £-103 ] £-123 ] £-153 [ E-183
o ampersuts (€) — L g g -4
som 1 Stz Recommended | 110 |3%0ka {21040 | 12040 62k | 5640 | 39k0 | 2040 |15k | 1140|9140 |75 K0
1 = s
£ 8301
£
% 400 —_—_,_,_._--—--—--—"—’ 8101
° 0.4 —
Reliability data
100 Item Test conditions Criteria
Resistance to o ’
0 : + 59
e e e 001/ 5 = = = . soldering heat 10 s at 260 C (wave soldering) Alp = 5%
Temperature (°C) — 3sat245°C
Solderability Flux material: Rosin 25%, propanol g"g;f stg?dr:ered
75%
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 s 1000 hours at 85 °C and 85% humidity
, ExampieiEG2 toamplify permissable R 1000 hours at 70 °C and 90% humidity
1 current ( )
z ' 10 cycles as below:
3 :
£ i I‘;g‘ge/'atu’e 1.-55°C for 15 minutes Ao+ 5%
L —— . weses [inomal shock |2 Peom lemperalure for 15 minutes |17
s — (CRD S) : i
~~d. 4. Room temperature for 15 minutes
I~ { Without N
2 resisor 13+ 10mACRD 103] Temperature 150-y§‘|;§cafsolrjeslgwrﬁinutes
cycle / 2R .
. . Room temperature for 15 minutes
CRD for higher voltages {eapaLoshosk 13150 C for 30 mintes
1 . . . 4. Room temperature for 15 minutes
5 0 2 % 700 Using CRDs in row with
fotmen ) Zener diodes allows the
Recommended mounting pad | ** D use of stable currents at
dimensions (S series only) [ higher voltage values.
B
DJ
Dynamic characteristics (voltage - current)
§ 2 t 20 o
- _ A T~
E E-183 = ! N
= - = ™~ ™~
T
g g N
S 7103 3 - S
E-822 - /’——‘\\\\:\\ sz
pd il \\\\\:\ $-103
E-562 7 sez2
5.0 E-452 5 S T~
/4 = S ———
£a2 V/// / ™ B
E-272 /;é// o — s52
— §-262
E-202 Pa T o
2.0
E-152 A T s=
H LT TTTT—— s
7 E-102
0 T 5-102
E-701 //
L~ 8-701
T
o E-501 05 §-501
E-301
5-301
0.2
E-101
0.1 s-101
0055 T 2 5 10 20 50 100 005 s s % 0
1

Voltage (V) —v
e (%) Voltage (V) —



VRD voltage regulating diode (= TVS diode)

P SEMITEC's voltage regulating diode (VRD) is a transient voltage suppressor
device that is designed to absorb voltage surges and spikes that occur
J 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.

M Product number explanation B Dimensions
Z2 033 U-52Z Epoxy resin Symbol marks
A B DKE—
o *® ®) Soldered copper st
No marking : Untaped bulk products ‘ lead wire (C)
5272 : Axial taping, Z folding L /7
52R : Axial taping, reel l] 1 Unipolar 4' H
FT : Radial taping — )
Cathode mark (bipolar type: none
u : Unipolar (D)T \ (bipolar typ ) Reverse blocking ﬂﬁi
No marking  : Bipolar Product number / lot number
Z2 : Rated power = 1.0 W
76 : Rated power = 2.0 W o 7 73 5 ool e
ZD : Rated power = 0.5 W; reverse blocking type (A) 25 24 25 Bipolar (no cathode marking) —F——
(B) 6+ 0.3 9+05 6+03
. - (©) © 08 1.0 ©0.8 Unipolar e=——HFF——
[ | Appllcatlons (D) 36+03 | 53+05 | 36+03
" Reverse blocking ——[[}F——
Unit: mm

- Protection of telecommunication lines and equipment from

lightning induced surges B Specifications

- ESD protection
- EMP protection 22 | 72U series
R f itohi : Stand-off | Standby | Breakdown Pulsed test | Clamping voliage / rated peak | Temperalure
Relays, solenoids (etc.), switching surge protection Product number T | S e sed e T emperalure | Gapacitance
- i i Vs [ Ven It Ve 3 Ve lee. C
Iiurge pmte?'?n of fire alam;s' sm(i)ke detelctorls, etc. Bipolar type | Unipolar type [ DC Vs =1 mA DC T0/1000 s | 8/20us | 251050C
. i ic circui v A v mA v A v A %/ C oF
rOte'ctAlon of electric circuits from abnormal voltage - 72008U 663 500 7.38-0.02 10 125 [ 40 | 163 | 372 .063 2400
conditions - 72010U 810 20 9.00-11.0 15 1334 [ 195 [ 311 .071 1900
72012 - ).066 790
0 T 972 108-132 173 | 289 | 227 | 267 258 1565
72015 g 07 640
. - - 12.1 135-16.5 220 227 28.4 218
B Electrical characteristics ; Z20TEL 07 1280
22018 145 16.2-19.8 265 | 188 | 340 | 178 07 520
. ) - 720180 - -2 19 - - : .08 104
The bipolar Z2 and Z6 types have an almost symmetrical Fzoz T s 108242 a19 | 167 | 412 | 147 002 20 ]
breakdown voltage (Vg). The reverese breakdown voltage of 72057 B " 085 34
218 24.3-20.7 30.1 | 128 | 505 | 120
the low capacitance ZD type is 200V or more at 10 uADC 72033 202 oo 1
: 268 29.7-363 477 | 105 | 61.7 | 982 —OX )
- 72033 002 56
72039 g .090 24
Ve ; 2098 1 ——— 3 35.1-42.9 s6.4 | 886 | 730 | 830 — o099 20
Va d 22047 = 38.1 5 423-51.7 1 67.8 737 88.0 689 47 92 20
iz P —— : — Yo B v e b 107 160
- 1 72056 | 45.4 50.4-61.6 80.5 6.21 105 57.7 ¥i399 320 |
2088 ] S5 612-748 980 | 510 | 127 | 477 [—O9% 15—
72082 g .090 11
| 2082 1 664 73.8-90.2 118 | 424 | 153 | 306 — o909 0o
8 " -
(A" & £2100 Ssion 81 90.0- 110 144 | 347 | 187 | 324 A0 2
22120 e . 97.2 108-132 173 | 289 | 222 | 27.3 &=
Vs :Rated voltage 72150 - X
Vs Breakdown voltage L S350 121 135- 165 215 | 232 | 277 | 219 5105 5
V¢ :Clamping voltage 72180 - ~ 0.106 49
N e 1 5750 146 162 - 198 258 | 194 | 333 | 182 A 2
° I :Pulsed DC test current -Rated peak impulse power dissipation: 500 W (10 / 1000 ps), 6.0 kW (8 / 20 us)
Ioe :Ratted|peak impulse current “Rated average power dissipation: 1 W
+Operating / storage temperature: - 40 to 125 ‘C
B Power derating 76 | 26U series
i H 0, Stand-off Stand-by Breakdown Pulsed test Clamping voltage / rated peak Temperature N
Influence of environment temperature on power rating (%) Product number T | e == lised te el BeLL omperale | Gapacitance
Vs [, Vor i Ve T b [ Vo [ T C
100 Bipolar type | Unipolar type [ DC Vs T=1mA DC 071000 s | 8/20us | 2510507C
T v A v mA v A 2 A %/ C DF
1w 26012 65130 9.72 i 108-132 173 | 867 | 227 | so2 02060 4100 |
g 22 typel 76015 B X
o \ n 760150 121 135-16.5 22 68.2 28.4 641 01
B 60 N\ 76018 - N 0
£ o 0 —Eoia 145 16.2-19.8 265 | 566 | 340 | 535 >
H 26022 - 0
8w 28922 — o 178 198-242 319 | 470 | 412 | 442 2
76027 5 0
- 50570 218 24.3-29.7 30.1 | 384 | 505 | 360 0
2 28053 50330 2638 20.7-36.3 477 | 314 | 617 | 295 0
e 76039 - 0
A | - 750350 316 35.1-429 1 564 | 266 | 730 | 249 0
20 40 60 80 100 120 140 160 76047 = 5 0
Environment temperature (°C) —= 0 —EoAT 38.1 423-51.7 67.8 | 221 | 880 | 207 >
. ) . 2808 | —m ] 454 50.4-61.6 80.5 | 186 | 105 | 173 e —
| Taping dimensions 20088 L e 554 61.2-74.8 980 | 153 | 127 | 143 g L
; ; 76082 5 X 610
Axial type Rad|a|type 22—y 664 73.8-902 118 | 127 | 153 | 119 X e
26100 ST 810 90.0- 110 144 | 104 | 187 | 973 - 20
22 28120 5T 972 108- 132 173 | 867 | 222 | 820 - -
B 261500 121 135165 216 | 698 | 277 | 657 . 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
3 . . .
, ® s = | LD series (low capacitance, reverse blocking type)
Unitom Stand-off Stand-by Breakdown Pulsed test Clamping voltage / rated peak | Temperature G
voltage current voltage current impulse current coefficient £
Product number Vs I e VBR i Ve [ be [ Vo [ T C
DC Ve Tr=1mA DC T0/1000 s | _8/20us | 251650C
v WA v mA v A v A %/ C bF
DO15 1.4 10 12.8-17.2 96.7 .075 31.5
D018 3.7 16.3-20.7 83.3 .07 31.
D022 6. 18.7-25.3 69.7 082 29.0
D027 0. 230-31.0 57.7 .085 282
- - - D033 25, 28.1-37.9 1 476 087 272
Series Taping method Quantity D039 08 | 5 332448 205 1090 %63 |
it Reel 5000 D047 35, 40.0-54.0 33.7 092 250
xial taping " D056 42, 47.6 - 64.4 28.6 .094 24.1
72,72V Z folding 2000 D068 52, 57.8-782 238 .096 22.0
Radial taping Z folding 2000 'Eeveése V?(“age: |200 " Dcd 250 W (10 / 1000 ps), 3.0 kW (8 / 20 us)
- - - “Rated peak impulse power dissipation: us), 3. us)
76,76V | Axial taping Z folding 1000 “Rated average power dissipation: 500 mW.

+Operating / storage temperature: - 40 to 125 ‘C
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VRD voltage regulating diode (= TVS diode)

f'\j

WPENKD

B Product number B Dimensions B Product marking
M M of o
3| o
t H
ZS 1033 D-T | | fl & Electronic symbol [ — —
L - -
Taped 4302 — ——
No marking : Bipolar 8§ [ssreonan SH-n 5a i
U : Unipolar wrs0s 01 2[—reasnms| | [0 2 —rosenma| | [0 2[—rotetnme
D : Reverse blocking type BAA| e BAA| e 5AA| e
Breakdown voltage ’ ~ — —
Steady state power ZS type 75U type 75D type
SMD type 3
| | Unit: mm
2+02 1.2+02
I General specifications for all types M Taping dimensions
Item Rating .
— Carrier tape
ated average power Cover tape
dissipation row P
300 W (10 / 1000 ps) o
Rated peak impulse -
power dissipation 1200 W (1.2 /50 ps)
2000 W (8 / 20 us) B
Storage temp. range |- 40 C to 150 C -
$D1
T2
P1 P2 Po Taping quantity: 1500 pcs / reel
A B w F E P P, Py D, D, T T2
30%+01|52+01 (120+0.3|55£0.05/1.75+£0.1| 40£01 |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
S type
Stand-off voltage Stand-by current | Breakdown voltage Clamping voltage / rated peak impulse current ngﬁe%?é%%e Capacitance
Product number Vs I, max Vin Ve max / lpp C
DC Vs I=1mA 10/ 1000 us 8/20us 251050 C
\ HA \ \ A % /°C pF
781012 12 (10.8 to 13.2) 9.72 10 17.3 17.3 224 89.3 0.066 551
781015 15 (13.5 to 16.5) 121 22.0 13.6 28.5 70.2 0.075 465
781018 18 (16.2 to 19.8) 145 26.5 11.3 34.4 58.1 0.079 376
781022 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 3 (29.7 to 36.3) 26.8 47.7 6.29 61.8 32.4 0.087 198
ZS1039 39 (35.1 to 42.9) 31.6 56.4 5.32 73.1 27.4 0.090 164
781047 47 (42.31051.7) 38.1 67.8 4.42 88.0 22.7 0.092 137
Ta=25C
Z5-U type
Stand-off voltage Stand-by current Breakdown voltage Clamping voltage / rated peak impulse current ngqe[f’f?é?élr";e Capacitance
Product number Vs 1, max Ven Ve max / lpp ]
DC Vs I=1mA 10/ 1000 us 8 /20 us 251050 C
\ WA \ \ A % /C pF
781012V 12 (10.8 to 13.2) 9.72 10 17.3 17.3 22.4 89.3 0.066 1,102
ZS1015U 5 (13510 16.5) 121 22.0 13.6 28.5 70.2 0.075 929
751018U 18 (16.2 to 19.8) 145 26.5 11.3 34.4 58.1 0.079 751
751022U 22 (19.8 t0 24.2) 17.8 31.9 9.40 41.4 48.3 0.082 598
Z51027U 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 to 42.9) 31.6 56.4 5.32 73.1 27.4 0.090 328
ZS1047U 47 (42.3 10 51.7) 38.1 67.8 4.42 88.0 22.7 0.092 274
Ta=25C
Z5-D type
Stand-off voltage Stand-by current | Breakdown voltage Clamping voltage / rated peak impulse current Tg&?&%‘;{e Capacitance
Product number Vs I, max Ve Ve max / lpp C
DC VS I=1mA 10/ 1000 us 8 /20 ps 2510 50 'C
\4 WA Vv \4 A Vv A % /C pF
281012D 12 (10.8 to 13.2) 9.72 10 17.3 17.3 22.4 89.3 0.066 30.2
281015D 5 (13.5t0 16.5) 1241 22.0 13.6 28.5 70.2 0.075 29.1
Z81018D 18 (16.2 t0 19.8) 14.5 26.5 11.3 34.4 58.1 0.079 28.2
281022D 2 (19.8 10 24.2) 17.8 31.9 9.40 41.4 48.3 0.082 27.3
Z51027D 27(24.31029.7) 21.8 5 39.1 7.67 50.7 39.4 0.085 26.4
ZS1033D 3 (29.7 to 36.3) 26.8 47.7 6.29 61.8 32.4 0.087 25.5
ZS1039D 9 (35.1 to 42.9) 31.6 56.4 5.32 73.1 27.4 0.090 24.8
ZS1047D 7 (42.3 t0 51.7) 38.1 67.8 4.42 88.0 22.7 0.092 24.0
- Reverse voltage: 200 V DC Ta=25T
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