Power Resistors
High Voltage - High Power - Non Inductive
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Overview

High Voltage Resistors
¢

e Series SGT Low TCR - Cylindrical 4kV to 30kV - Page 4

e Series SGP/OGP - Cylindrical 1.5kV to 48KV - Page 5

» Series SSP/OSP - Cylindrical Power resistor 2 to 40 Watt - Page 9

e Series OSX/SSX/SOX - Cylindrical High Voltage resistor - Page 14

» Series MTX 968 - Cylindrical 9 kV to 54 kV - Page 16

e Series MTX 969 - Cylindrical 24 kV to 96 kV- Page 17

e Series MTX 969 Watercooled - Cylindrical - up to 1700 Watt ! - Page 19
e Series FSX, FEX & FBX - Flat Style 4kV to 24kV - Page 20

» Series FPX & FLX - Flat Style 1.5 Watt to 7.5 Watt - Page 21

e Series MTX 967 - Flat Style 1 to 10 Watt - Page 22

e Series LXP 18 to 220 package - 18 Watt - Page 26
 Series LXP 20 to 220 package - 20 Watt - page 27

e Series LXP 100 to 247 Package - 100 Watt- Page 28

e Series MXP 35 to 220 Package - 35 Watt- Page 29

e Series MSP-SMD to 220 Package - 35 Watt- Page 30

» Series AXP 50 - Page 31

e Series AXP 100 - 100 Watt - Page 32

e Series AXM - 100 Watt Low Ohm Pulse Power Resistor - Page 33
e Series GXP 120, SOT 227 - 120 Watt - Page 34

e Series HPP 150 - 150 Watt - Page 35

* Series VHP - 180 Watt - Page 36

e Series HPS 150 - 150 Watt - Page 37

e Series HXP 200, SOT 227 Housing - 200 Watt - Page 38
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o Overview
elronics 3

Ultra High Power Resistors

» Series UXP 300 - 300 Watt -Page40 e Series UXM - 400 Watt High - Page 45
» Series UXP 600 - 600 Watt - page 41 Pulse Load Resistor
* Series UXP 800 - 800 Watt -pPage42 e Series ULX - 600 Watt - Very - Page 46
e Series UPT 400 - 400 Watt - page 43 low component height
e Series UPT 600 - 4 Terminal - Page 44

600 Watt

Voltage Dividers & Networks

e Series MTX 2000 - Cylindrical 40 to 80 kV - Page 18
e Series HVT - Flat - Specials - 5 kV to 20 kV - Page 23
e Series MTX 1000 - Flat - 8 kV to 32 kV - Page 24

- . » Series 1776-X - Decade divider 10 Meg to 1K Range - Page 25
\

Shunts - Current Sense Resistors Others

* Series PCS Shunt

e Customs designs
- Page 47
Connection >0.5 Milliohm
- 3 Watt, 60 Watt & 100
Watt

- Page 39

Resistors - 4 Terminal
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E'l'I‘OIIi(S High Voltage Resistors |

eSeries SGT Low TCR - USPatent-Nr. 4,859,981
TC of 25ppm/°C combined with Precision Tolerances (0.1%-1%), Ohmic Range (100KQ-1GQ)

< 3811318 of— — — A —— -
(1.5 +0.125} T -‘

The models in the SGT series meet the most
stringent requirements regarding temperature
coefficient in connection with high stability
performance at high operating voltages. The low
temperature coefficient minimizes ohmic value

change generated through the warm-up due to \ c
power dissipation. The SGT series is produced 3 R -] 8 !
using Etronics’ patented Non-Inductive Design. ’ —5 ) efronics _J x

Typical applications are medical systems like X-
ray, nuclear spin tomography as well as power
supplies or instruments.

I’ |
B

General Characteristics: Specifications:

 Resistance Range from 100KQ to 1GQ

* Resistance Tolerance from +0.1%

to £1.0%

« Temperature Coefficient: 25ppm/°C

- Resistance Tolerance: Standard:
+1% to £10% (tolerances down to %0.1% on
special request), contact us.
- Temperature Coefficient: £25ppm/°C referenced to 25°C,

- Load Life:

1,000 hours at rated voltage not exceeding
rated power, typical AR (2s)=0.1%, max.

o ° AR=0.259
from -15°C to +85°C. AR taken at-15°C and +85°C. 025% _
* Load Life Stability of 0.25% per 1,000 - Voltage Coefficient: * Moisture Resistance: MIL-Std—202,
hours at +125°C. i Method 106,
max. -0.2ppm/V as to MIL-Std-202, Method 309, 10 KV
- Patented NON-INDUCTIVE DESIGN PP AR 0.4% max.

DC max.
* Dielectric Strength: 1,000VDC
* Insulation Resistance: 10 GQ min.
 Overload/Over-voltage:

« Thermal Shock: MIL-Std—202, Method
107, Cond. B, AR 0.20% max.
« Encapsulation: Silicone Conformal

» Max. Cont. Operating Temp. of +225°C.
* \oltages up to 60% higher than the table
values may be obtained in special order

i “S“ . . . » Lead Material: O.FH.C. Copper, tin plated
gy , at,dd ing “S* to the model 5 times rated power with applied voltage pper.tinp
esighation. not to exceed 1.5 times max. continuous
operatingvoltage for 5 seconds. AR 0.20% max.
100 W | L& MW | B
Ny 9 | oper. Vioit n a n ASed 8 35% c 8%

80 — . SGT26 1.0 4.000 100K 40M | 250M 26.80 8.20 1.00

60 ! 1.058 0.323 0.040

§ . N SGT 32 1.25| 5,000 120K 50M  300M 33.00 8.20 1.00

40 N ‘ 1.300 0.323 0.040

2 N SGT39 1.5 6,000 150K 60M | 400M 35.50 8.20 1.00

20 f " ™NG 1.555 0.323 0.040

0 - 2 % SGT 52 20 10,000 200K 80M | 500M 52.10 8.20 1.00

= 2.051 0.323 0.040

0 25 25 125 175 205 SGT78 3.0 15,000 300K  120M | 700M 27075'(9) 08322 01 091%

NS 2 SGT103| 4.0 | 20,000 | 400K 160M | 1G 102.90 8.20 1.00

Ambient Ternperature, *C 4.051 0.323 0.040

SGT124| 5.0 25,000 500K @ 120M 1G 123.70 8.20 1.00

4.870 0.323 0.040

SGT154| 6.0 | 30,000 600K  250M 1G 153.70 8.20 1.00

6.051 0.323 0.040
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etronics High Voltage Resistors

e Series SGP/OGP - USPatent-Nr. 4,859,981
The SGP series meets the TC of 80ppm/°C combined with Precision Tolerances (0.1%-10%) and wide Ohmic Range (100Q-10GQ)
requirements of high resistance
values in combination with very high
voltage. It is produced using
Etronics’ patented Non-Inductive

s ) ; Model no. = Watt- = Watt- = Watt-  Max. Max. Resistance s-Resistance Dimensions in millimeters
Design complete with in-process age age age cont. KV F (=1%) max. Dimensions in inches
digital trimming to exact value. This 25°C  75°C | 126°C  oper.V | 'S§'** = wn Max. (2% Tol.) A+050 B x050  C=%0.50
series employs our special _ _ | eV ohmic values | , £002 | 002 | 0002

' 13.30 4.20 0.60
METOXFILM, which demonstrates 0GP 13 10 10 060 15 24 100 50M 500M %04 0765 0024
excellent stability while covering 18.70 420 0.60
Eaegstancelrl'angteshfrorr? 100 Q tto. 10 OGP 20 15 15| 1.00 2.0 3.2 200 100M 1G 0.776 0.165 0.024
— a a g operating 26.20 4.20 0.60
ratings and voltage ratings are for  ogp30 = 25 25 150 50 80 500 250M ge| 320 Ald  Ae0
continuous operation and have all 39 40 420 660
berefn pretested folrI steady- Sttate OGP 39 3.0 3.0 2.00 6.0 96 700 300M 5G 1551 0.165 0.024
perrormance as well as momentary 49 50 4.20 0.60
overload conditions. Yares 94 o5 | 250 | 100 | 129] 4% 26 i 1.949 0.165 0.024
20.20 8.20 1.00
. SGP 20 25 2.5 1.50 3.0 48 200 250M 1G 0.795 0.323 0.040
Voltages up to 60% higher than 26.90 8.20 1.00

. . SGP 26 3.7 3.7 2.50 4.0 64 250 300M 1G : : ;
the table values may be obtained in 1.059 0.323  0.040
special order by adding SGP 32 45 45 300 50 80 300 400M ] [ B B
ore _ _ 1.3 0323 0040
S“ to the model designation. 39.50 820 1.00
Etronics’ Special patented SGP 39 5.2 52 | 3.0 8.0 12.8| 400 | 500M 1.56 1.555 0.323 0.040
inductive construction offers an 2.051 0.323 0.040

4G 77.70 8.20 1.00

outstanding advantage over other  SGP78 11 1M 750 150 240 900 1G 3.059  0.323  0.040

techniques. The design incorporates 102.90 8.20 1.00
a unique method of DIGITAL SGP 103 12 12 800 200 320 1K2 1G 2G 2051 0.323 0.040
TRIMMING to value. Other less 123.70 8.20 1.00

_ _ SGP 124 15 15  10.00 25.0 40.0 1K5 1G 8G 4.870 0.323 0.040
desirable methods include an 148.00 16.00 )
removing the resistive material, SGP 154 20 20 1500 300 480 2KO 2G 106G 153.70 8.20 1.00
frequently resulting in a weak : : : 6.051 0.323|  0.040

section. Etronics patented process
avoids this potential problem.
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eIronics High Voltage Resistors |

eSeries SGT/OGP - USPatent-Nr. 4,859,981
TC of 80ppm/°C combined with Precision Tolerances (0.1%-10%) and wide Ohmic Range (100Q-10GQ)

Specifications:

* Resistance Tolerance: Standard: +1% to +10%
(2% to £10% above 1Gohms) (tolerances down to
+0,1% on special request)

» Temperature Coefficient: Standard £80ppm/°C from
-15°C to +105°C, referenced to +25°C

* Voltage Coefficient: see diagram

* Dielectric Strength:1,000VDC

* Insulation Resistance: 10GQ, min.

» Overload/Over-voltage:

5 times rated power125°C with applied voltage not to
exceed 1.5 times maximum continuous operating
voltage for 5 seconds. Overload/Over-voltage,

AR 0.5% max.

* Load Life: 1,000 hours at 125°C and rated power, 160
components with 1% Tol. AR 0.5% max., extended 140 i s e, i cther types ‘
range (“S*) AR=0.8% max. - 4+ ™ | |
- Moisture Resistance: MIL-Std-202, Method 106 Lol ke st Wy mg <
’ ’ |
AR 0.4% max. 100 | | T TTT1T
* Thermal Shock: MIL-Std-202, Method 107, 80 | | | | | | | ! | l
Cond.C, AR 0.25% max. 60 L » | N\ standard wattage
« Encapsulation: Silicone Conformal %0 [ g | |
* Lead Material: O.FH.C. Copper tin plated. & M 1
20 | § | '
ol . |
0 25 75 125 175 225 275

Amblent Temperature, *C
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High Voltage Resistors

e High Voltage Resistors - Overview

D’ U SGT 154
OGP 20 —

=== {1 I ) SGT 62
QOGP 26 ox )
- - | 8 SGT 103
=
QOGP 30 Y )

- - - El Ij _SGT78
OGP 39 -~ : ' '

SGP 52 EI [J_- B

Qz 6

All SGP and SGT-Types (except 148) are alsc available with M4 or 632 screw end caps. 832 UNC
374 Tull thread
aach end

No Coating on end areas!
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etronics High Voltage Resistors

*High Voltage Resistors - Overview

Typical Voltage Coefficient
| |

S | —_+ SGP 20
: SGP 26
— %‘
= — 7 //
> 1
- SGP 39
0.1 e SGP 78
S _— SGP 103
,__.——-—‘T———' i
pt % _la.
re——— e SGP 148
e ———
0.01 Resistor Value [MQ]
1 10 100 1000
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° Power Resistors
efronics 9

eSeries SSP/ OSP
Power and High Voltage Resistors with high Maximum Temperature Operation, TC of 50ppm/°C

Meodel ’ Watt- Max. Resistance Dimensions in millimeters (inches)
Etronics offers the SSP series to meet the No: 209 Voltage '\:;" M:;x : & i%%% Bi%g °§8;832
requirements of power ratings up to 40
Watts while at the same time offering voltage OSP 10 2.00 1,000 0.1 10M 100428 041%2 000-22
ratings up to 6,000 Volts. OSP13 | 240 | 1,000 01 12M | 1370 420 060
These Power Film Resistors cover a wide : ’ 3 05'39 0 1'65 0631
resistance range and operation up to 275°C in > . >
axial lead construction. OSP 20 3.00 1,000 0.1 15M 109777% 041%2 000'2(4)
- SSP 20 4.00 800 0.1 15M 20.20 8.20 1.00
General Characteristics: 0.795 0.323 0.040
SSP 26 6.00 2,000 0.1 15M 26.90 8.20 1.00
Non-inductive Performance (Etronics’ 1.059 0.323 0.040
patented process) SSP 32 8.00 4,500 0.1 20M 33.00 8.20 1.00
« Full power and voltage ratings 1.3 0.323 0.040
(derating not required) SSP 32 F*| 10.00 4,500 1 10M 33.0 8.20 1.00
- Very high resistance values (see table) up 1.3 0.323 0.040
to 30MQ SSP 39 10.00 4,500 0.1 20M 39.50 8.20 1.00
To accomplish this objective of high stability, 1.555 0.323 0.040
high value, high voltage and high power in the SSP 52 12.50 6,000 0.1 30M 220159 083%(.’)3 010-2%
SSP series, Etronics employs a special . : : :
variation of its METOXFILM formﬁlations. These SSP 52 F*| 15.00 6,000 1 30M 52.10 8.20 1.00
films are annealed on special ceramic bodies at 2.051 0.323 0.040
temperatures above 1400°F SSP 148 | 40.00 6,000 1 100K 148.0 16.0 -
/ 800°C and become an inherent part of the 5.83 0.63 =
surface of the ceramic, regullting in their unusual F*: enforced cooling
performance characteristics. As a result of - Resistor in free air position, air flow >1,5m/sec. at <25°C
Etronics’ unique non-inductive patented ambient temperature
process, these resistors are ideally suited for * Resistor in case, air flow >2m/sec. at <25°C ambient temperature
high freguency appllcatlons,.mlnllmum distortion \ersion L:
of the signals and faster settling times. * Resistance tolerances down to +0,5% or +0,1%, lower max. power (like SGP
Series)
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° Power Resistors
efronics .

eSeries SSP/ OSP
Power and High Voltage Resistors with high Maximum Temperature Operation, TC of 50ppm/°C

Specifications:

* Resistance Tolerance: Standard: +1% to +10%**
* Temperature Coefficient: for 10Q and above 50ppm/°C. TC
referenced to 25°C, AR taken at-5°C and+105°C.
* Dielectric Strength: 1,000V DC
* Insulation Resistance: 10GQ, min.
* Overload/Over-voltage:
5 times rated power with applied voltage not to exceed 1.5 times
maximum continuous operating voltage for 5 seconds. AR 0.5%
max. or 0.5Q max., whichever is greater. (not valid for SSP 148!)
* Load Life: 1,000 hours at rated power, AR
0.5% max. or 0.5Q max., whicheveris greater.

* Thermal Shock: 100 :
MIII_—Std—2.02, Method 107, Cond. C, AR 0.5% max. or 0.5Q max., 80 :\I\
whichever is greater. ® ‘
+ Max. Operating Temp.: +275°C & 51 — |
* Encapsulation: Silicone Conformal 40 _E ! [
- Lead Material: O.FH.C. Copper, tin plated o | 1\\
&)
0 L
0 25 50 100 150 200 250 275
- 3814318 > — A — > Ambient Temperature, °C
(1.5 +0.125)
. o ~ A C
] .
efronics
e (- v
B
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o Power Resistors
efronics

11

OSP 10

o8P e v i

OSP 20 - : -~
ﬂ__b

SSP 52F

_— M4
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Power Resistors

12

Typical Pulse-form: e-function, time between two pulses: 1 sec.

S5pP-52
100 ——n S5P-39
o ///; §5P-32
5 } 2472 S§P-26
[ ra 7 7
- /// Y -
2 P ST, §5P-20
§ Sl 0
- — — — '1
//'l
o i SU B
10 IAF a=c =" -
2 = | > &
T~ > 5
bhiseaile At il
oS SR
-~ TR f
- st - —
- o
/1 - 'A /
- //,’/
W s ‘
- &L P
-~ ”
-~ -~ ”
-~ -~ s
1 o e
o | B
;'1 - /f/ 7’ /
gt 0. -~ ,/
- - -
= ol — >~
. p— - / L - ”
_;__'_',;'_._——-———/’/ time [ms]
0.1 i s
0.001 0.01 0.1 1 10 100 1,000 10,000
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Power Resistors
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SSX 20

SSX 26

SSX 39

SSX 52

SSX 78

-~

SSX 103

ﬁmﬂ_{: ‘

X 154
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eIronics Precision High Voltage ReS|stor§4

*Precision High Voltage Resistor Series OSX/SSX/SOX
Power and Precision High Voltage Resistors, TC of 100ppm/°C and wide Ohmic Range (300Q2-10G<2)

—

Mogel Wan- Nax. Max Resistance Dimensions in milimeters
No. age at Con. KV Min Max Dimensions in inches
70°C Opet. KV "S"** Q Q AL BiER CiiE.

] . OSX10 | 080 | 15 19 | 100 1G 10.80 4.00 0.60
Etronics offers the OSX/SSX/SOX series to meet general , 0.425 0.157  0.024
set of requirements at economical prices. This product is OSX13 | 100 15 1.9 ( 100 5G 535'42% 04,'23 oodg?x
available with a silicone or epoxy coating and has a wide range of 0SX20 150 30 37 100 10G 19.70 4.00 0.60
tolerances and temperature coefficients of resistance available. . 0776  0.157  0.024
P . OSX26 1.95 40 5.0 100 10G 26.00 4.00 0.60
A summary of the features of the OSX/SSX/SOX series are: 1.024 0.157 0.024
0SX30 2.30 60 75 100 10G 32.40 400 0.60
. 1.276 0.157 0.024
0SX38 3.10 6.0 7.5 100 10G 38.40 4.00 0.60

* Silicone coating for ambient temperatures up to 225°C

| |

* Epoxy coating for excellent humidity protection SOX20 = 120 | 50 62 | 300 10G 31 égg Oeégg 01 bgg
available under the name SOX SOX26 | 1.60 ’ 75 94 | 450 10G ‘ 2750 8.60 1.00
] , 1.083 0339  0.040
* Resistance tolerances offered from +0.1% to +10% SOX39 | 250 | 11.0 138 | 500 10G 40.20 8.60 1.00
1583 0339  0.040
* Temperature coefficients: +100ppm/°C to +250ppm/°C o | s ] ol i oo | 32029 Of’:;gg 0_’@%
o SOX78 | 500 | 240 300 | 600 100G | 78.70 8.60 1.00
* Standard temperature coefficient: +100ppm/°C _ , | 3098 0339  0.040
SOX103' 650 | 320 400 | 800 10G | 104.10 8.60 1.00
. ’ \ 4098 0333  0.040
* Power Ratings up to 19.4 Watts SOX124 820 | 400 500 ™ 10G | 12420 8.60 1.00
SOX 154 1060 | 480 60.0 M oc | 15420 seo oo

. - - 154 10.60 . j 1 1 ] ¢ 1.
16 Models with Voltage Ratings from 5 KV to 60 KV eyl Ry e

* Load Life Stability of 0.50% per 1,000 hours

SSX20 @ 230 | 50 62 | 600 10G 20.20 8.20 1.00
* Resistance Range from 3002 to 10GQ. SSX 26 3.90 7.5 9.4 600 10G g;gg 083503 01038
1.071 0.323  0.040
* Full encapsulation over the entire resistor length. SSXs2 420 B85 1.0 | 550 106 e E
All SSX-Types are also available with SSX39 | 460 | 11.0 138 | 500 10G| 3950 820  1.00
M4 or 6/32 screw end caps. 1.555 0323 0.040
P SSX52 780 | 160 200 | 400 10G 52.00 8.20 1.00
. 2047 0323  0.040
SSX78 | 11.70 | 240 300 | 600 10G 77.60 8.20 1.00
, 3055 0323 0040
SSX103 1250 | 320 400 | 800 10G | 10320 8.20 1.00
4063 0323 0040
SSX124 | 1550 | 400 500 ™ 10G | 123.70 8.20 1.00
4870 0323  0.040
SSX154 1940 | 480 600 ™ 10G | 15370 8.20 1.00
| 6.051 0323  0.040

sales@etronics.fr www.etronics.fr (+33)1 39 10 29 00


mailto:sales@etronics.fr?subject=Etronics%20-%20Information%20Request%20
mailto:sales@etronics.fr?subject=Etronics%20-%20Information%20Request%20
mailto:sales@etronics.fr?subject=Request%20of%20
mailto:sales@etronics.fr?subject=Request%20of%20
http://www.etronics.fr
http://www.etronics.fr
http://www.etronics.fr
http://www.etronics.fr
http://www.etronics.fr
http://www.etronics.fr

eIronics Precision High Voltage ReS|stor§5

*Precision High Voltage Resistor Series OSX/SSX/SOX
Power and Precision High Voltage Resistors, TC of 100ppm/°C and wide Ohmic Range (300Q2-10GQ)

Specifications:

» Resistance Tolerance:
+1%, +2%, +5% or *10% (tolerance to +0.1%,

10.25%, +0.5% on special request *) —

» Temperature Coefficient: Standard 100ppm/°C referenced to
25°C, AR taken at 0°C and +70°C, other TCR on request. g

max. //_— /

* Load Life: 1,000 hours at rated power at 70°C, AR, 0.50%

7.

* Thermal Shock: MIL-Std—202, Method 107, Cond. A, AR
0.20% max.202, Method 106, AR, 0.40 max.

« Encapsulation: Silicone or epoxy coating over the whole
element

* Lead Material: O.FH.C. Copper, tin plated

100 ™ ! !
80 e OSX / SSX Standard
< 38.1 :,3.18-~ - — A > 4 \‘~\
(1.5 +0.125) " ~ NG
80 i \ R >
' G - | \ N
B [ -_\ A | 40 L '& - \T b . =
efronics =1 oo | & | o5 Besgns 2 IS - Sox standers
e v r :_. T " -
B 0 | T i \ \
0 25 75 125 175 225 275

Ambient Temperature, °C
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eIronics Precision High Voltage ReS|stors16

S *Series MTX 968
Precision High oltage Resistors with wide Ohmic Range (400Q-30GQ)

The MTX 968 resistor series is designed for
the usage in voltage dividers, medical

equipment, electrostatic devices, measuring <.-14e337;53:ve."‘ - 'l

equipment, current limiting devices, where L= . < 208
high stability, low TCR, high ohmic values and etronics “l__i
high short-term loads are required. = __03,-_0-5

For usage in oil- or potted applications,
Etronics suggests to use the polyimide
coating instead of the conformal silicone

coating. Please ask for details! N

LOTNeR Torance

SpeCificationS: .'a::"|; KVde K l;-:'u,'_ TC pom / °C 1C com I *C TC pon /°C TCppm /°C L
Tve Ve Ain s P n st Pinol 7200 a0 = b 20,15 Srtew
- Resistance Tolerance: +0.1% to +10% 968.2 38 8 54 400R - 106G 400R - 16 4008 - 16 60K -~ 500M 27 =1
° HPaX . o
Temperature Coefficient: +15ppm/°C to 968.3 5 12 72 S00R - 15G | S00R - 15G | S00R - 15G 80K - 750M 3721
+200ppm/°C 2 en B thinn
. T 968 5 75 18 n U 900R - 206 | S00R - 2G | BOR - 26 1206 -~ 16 521
Load Life: AR/R 0.5% max., 1000 hours at voitage 1A,
rated power 968.7 10 24 144 depanding 12K - 30G 12K - 3G 12K - 3G 180K - 156 1T8=15
+ Dielectric Strength: > 1000V (25°C, 75% on quaity of 5| i . 5 or Ve e
: .- ; 1 1 17K - - 1 . - 103 £ 1
relative humidity) e = SN iscietion o - - - =
« Thermal Shock: AR/R 0.25% max. 968.12 15 42 262 26K 306 26K 6G | 26K 3G 300K 26 12822
. . - . o
Moisture Resistance: AR/R 0.25% max. 968.15 17 B4 324 32K - 20 | 32k - 66 | 32K - 36 WOK - 20 15322

« Operating Temperature: -55°C to +225°C
» Encapsulation: Conformal silicone coating,
Polyimide coating (suggested for oil and
potted applications)

Ask for details!

* Lead Material: Gold plated copper wire N
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Resistors

Precision High Voltage / High Power

17
_ *Series MTX 969
The MTX 969 resistor series is designed for High Power and High Voltage Resistors up to 96 kV and 105 Watts
the usage in voltage dividers, medical
equipment, electrostatic devices, measuring Specifications
equipment, current limiting devices, where Dimensions (mm)
high stability, low TCR, high ohmic values , ——— ——— S
and high short-term loads are required. Type L [ B %] b G
For usage in oil- or potted applications, < L i G 969.11 81 +1 | 145+02| 135405 1002 | M4
Etronics suggests to use the polyimide t 0 . L ' , = S I LR 2o
coating instead of the conformal silicone - + ' 7o N 969.23 156 2 [ 14502 135205 10202 ’ M4
. . ' [ | ™~ '
coating. Please ask for details! I efronis | B \O/) 969.54 1602 | 31.5102| 30.5+05 18:02 | M8
\ | A — |
o) 969.71 210 £2.5 31.5 202 ' 305205 1802 ‘ M8
Specifications : 969.105 | 308 £3.5/ 31.5 0.2 | 30.5 0.5 18102 | M8
1
* Resistance Tolerance: +0.1% to +10% e g |
- Temperature Coefficient: +10ppm/°C to +200ppm/°C 80 } S~
* Load Life: AR/R 0.5% max., 1000 hours at rated power l \
- Dielectric Strength: > 1000V (25°C, 75% relative 60 " | \
humidity) 40 | 8 '\\
- Thermal Shock: AR/R 0.25% max. g '
- Moisture Resistance: AR/R 0.25% max. 20 % f
- Operating Temperature: -55°C to +225°C 0 LE | i
- Encapsulation: Conformal silicone coating, Polyimide
coating (suggested for oil and potted applications) 0 20 40 80 120 160 200 225
Ask for details! ; 4
* Lead Material: Nickel plated caps Ambient Temperature, *C
Resistance Ranges
Tolerance Tolerance Tolerance
P 2-10% 0.5-10% 0.1-10%
40°C U TC ppm/ °C TCppm/ “C TCppm/°C
Type Watt  KVdc 150, 200 50, 100 15, 25
969.11 1 24 500R- 5G 500R- 1G 50 K-500 M
969.23 23 48 700R-10G 700R- 1G 100K- 1G
968.54 54 48 2R-10G 2R- 1G 100K- 1G
969.71 4! 64 20R-15G 20R-15G 100K-15G
969.105 105 96 B0R-25G 80R- 2G 100K- 2G
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Precision High Voltage Divider

18

The MTX 2000 series are high quality, high precision, high
power, high voltage dividers for use in sophisticated resistor
networks. These custom designs support a wide range of
resistance values, tight voltage ratios, close tolerances, and low
TCR’s.

For usage in oil- or potted applications, Etronics suggests to use
the polyimide coating instead of the conformal silicone coating.
Please ask for details!

Specifications :

* Resistance Tolerance: +0.1% to +1%

- Ratio Tolerance: 0.1% to 1%

+ Temperature Coefficient: +25ppm/°C to +50ppm/°C

- Ratio Temperature Coefficient:

10ppm/°C to 15ppm/°C

* Load Life: AR/R 0.15% max.,1000 hours at rated power
* Dielectric Strength: > 1000V (25°C, 75% relative humidity)
* Thermal Shock: AR/R 0.2% max.

* Moisture Resistance: AR/R 0.25% max.

* Operating Temperature: -55°C to +125°C

+ Encapsulation: Conformal coating, Polyimide coating

- Lead Material: Nickel plated caps

TK abs.
Tol. abs

'TK Ratio

—R2}—
Pwatt U
1 2 3 40°C kVDC
R1+R2 2000.23 10 40
Ratio = — —~2—
2000.105 50 80

Tol. Ratio

R1 + R2
Ratio

A1 + R2

| Ratio

e Series MTX 2000

High Power / High \oltage Dividers up to 50 Watts

Specifications
Dimensions (mm)

Type L | 8 | @ D | E F la | 1 N

2000.23 156 +2 | 14502 13505 1002 ‘ 6505 505 M4‘ 1.0 01 30.0 #1
2000105 | 308225 318103 | 305%05 18202 | 4022 | 7305 M8 10301 3001

Standard version: (no wire connection)
< L >
F. E D

. [ o et

%]
Wire connection available on special request:

Wire
(tinned copper with nicka! barrier)

S0ppm/ °C 25ppm/ °C 15ppm/°C
1% — 0.25% 1% - 0.1% 1% - 0.1%
25ppm/ °C 15ppm/°C 15/10ppm/ °C

0.5% - 0.25% 0.5% - 0.1% 0.5% - 0.1%
2M -2G

1:1000 -1 : 20000

20M-1G
1:1000 -1 : 20000

20 M - 500 M
1:1000 -1 : 10000

20M-3G
1:1000 -1 :20000

20M-2G
1:1000 — 1 : 20000

20M-1G
1:1000 -1 : 10000
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High Power Watercooled Resistor

19

Our resistor series 969W is designed
for usage in high power applications.
Due to the direct water-cooling these
resistors are good for a very high
continuous power load. ,
The easy M4 mounting, wide ohmic .
range, precise tolerance and
temperature coefficient values as
well as a high dielectric strength
capability are only some of the
features of this resistor series. Also
voltage dividers are possible!

mox, 3°*

*Series MTX 969W
High Power Watercooled single Resistors and Voltage Dividers up to 1700 Watts

Isolation Contact

Tolerances acc. DIN ISO 2768 (rough)

\ ,ﬂg'f:-_ F/ Contact 1

-

/.
NN NN
,\‘\K\‘ -._\\~\ RN

X OO
LSO

Specifications :

- Standard Resistance Values: 0.5Q to 10MQ

* Resistance Tolerance: +5%, +10% (standard)

- Temperature Coefficient: +100ppm/°C (standard) <
10R: + 250ppm/°C

* Inductivity: 80 - 100 nH typical

- Isolation Voltage:10kV DC

(between Contact 1 and Isolation Contact)

-valid for 969-W and -W-L 3kV DC for 969 W-S

+ Cooling medium has to be non-conductive

(e.g. Distilled Water or Distilled Water - Glycol mixture)
+ Connecting type of cooling medium: 6mm tube
(other connections on request)

+ Max. Cooling medium pressure: 10 bar

- Contact material: CrNi (stainless)

Specifications:
Dimensions (mm)

Type . Pmax U max
969 W-S 500 W 5 kV DC
9%9W | 1000W 7 KV DC
969 W-L | 1700W | 10kVDC

117
185
337

15
15
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@ High Voltage Resistors
efronics g g .

* High Voltage Flat Resistor Series FSX - FEX & FBX
TC of 80ppm/°C combined with Precision Tolerances (+0.5% to +10%) and wide

Ohmic Range (200Q-2GQ)

These are the low cost high Specifications :
voltage resistors that provide high 10 7 - A:Epoxy B:Silicon
densﬁy packaglng in large volume - Resistance Range: -3 3 '] 80 E-\\ 1 !
applications. | 200Q to 2GQ 1 ; ol ®_: \\ |
* 3 different coatings available - ResistanceTolerance: +0.5% to [ | efronics | e g \K\\g
-Series FSX with conformal +10% | —1 4.3 . | ’
silicone for hlgtw temperature - Temp. Coefficient (up to 100MQ): l l. s 2d§ . | N _
operation (225°C) +80 ppm/°C from -5°C to +105°C = ¢ - o ¢ , L INY ‘
-Ser!es FEXIW|th epoxy coat for referenced to +25°C e 25 75 125 175 225 275
-Series FBX with surface silicone request up to 35% higher than listed
print as an inexpensive alternative (please contact your local Mod f—vzg coax Bimensons e milimerors
* 6 different sizes = - 0.51 0.13 0.40 |
: below B FBXS5 0.85 6,000* 17.15 3.40 1524
« Thickness max. 3mm (0.118 €5 0.88 0.13 0.60
inch ) only Ea FBX8S 1.80 8,000° 2?(670! 33(3 2%38 |
for High Density Packaging «§ R | 3.00 12,000 38.30 8.60 35.50
- Non Inductive Design 5} FEX4 4.00 15,000° 511'3(; ggg As'ég
] : 2.01 0.26 1.9
FBX2/2 5.00 22,000* 51.00 12,50 4820
‘ ! 201 0.51 1.8 ‘
Typical Voltage Coefficient | , |
10, FBX1 & FEX14 0.25 4,000 13.80 5,00 10.20
=3 §§1 054 0.20 0.40
& = — § FEXSS 0.35 7,000 19.05 5.08 15.24
E = = 34 _ 0.75 0.20 0.60
— e Wi FEX45 0.80 9,000 26.10 6.70 2290
| et 3 1.03 0.26 0.9
& L lirexs §8&  rFeExae 1.50 13,000 38.80 7.90 35.50
1> L ot 1,53 0.31 1.40
—— o Fee | 200 17,000 5150 810 4820
~TT] —1 T L 1| FBX 4 FEX212 3.00 24,000 51.50 14,40 4820
/ —-// ""-‘M
___—.—-—:—‘P_‘ /“ !
0.1 raet B I o | e | FBx 2 FSX12 | 050 4,000 13.60 4.50 102
& E | 0.54 0.18 0.40
— — 2 | FSXs55 0.65 6,000 17.85 4,50 1524
8 e | 0.70 0.18 0.60
c8  Fsxas 1.60 8,000 25.90 6.30 2290 |
£ | 1,02 025 0.80 |
5| pexa 3.00 12,000 38.70 7.50 35.50
0.01 e s Resistor Value [MQ] B 1.52 0.30 1.40
g 10 100 1000 g5 FSX4 4.00 15,000 .3103 5.33 4&3_33
%3 Fsxe2 | s500| 22000 51.30 1420 482
g A & 202 0.56 1.90 |

* valves can be reached in clean air amblant condiion
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@ High Voltage Resistors
efronics g g m

* High Voltage Flat Style Resistor Series FPX & FLX

TC of 100ppm/°C combined with Precision Tolerances (0.5% to -10%) and wide Ohmic

Here are the low cost power resistors that Range (200Q-2GQ)
provide high density packaging in large
volume applications.

» Series FPX and FLX printed on surface m::a;.ia) < A >
with conformal black silicone for high q 100
temperature operation (225°C) S L
* High Voltage Withstanding up to etfronics B 80:'39 !
22,000V | v 60-.8- :
- 5 different sizes $ 40|54
* Thickness only max. 3mm (0.118 inch) 103 20! 8 :
for High Density Packaging 5 L_ e = E
« Non Inductive Design 9":6 e = > 0==5 78
- Ambient Temperature, “C
(0.024)
Specifications :
* Resistance Range: FPX: 200Q to 2GQ FLX:
10Q to 1GQ
* Resistance Tolerance: FPX: +1% to 10% FLX: Mode! Want- Max Dimraions i sloters
£0.5% to 10% | R Qoo i8R ces |
- Temperature Coefficient: £100 ppm/°C , — e o e —
measured from +25°C to 85°C E FPX12| 150 4,000 ‘g%? g“;g 1%%%
. Volltage Coefficient (typically): =@ FPX8/S | 250 8,000 25 60 530 2280
ResistanceRange -ppm/V 38 | 1.01 0.21 0.90
x= FPX3 4.00 12,000 38.30 6.60 35.50
o 1.51 0.26 1.40
8 § FPX4 5.00 15,000 51.00 6.60 48.20 '
82 2.01 0.26 1.90
200 R IM 0,I- 1,0 @ FPX272 | 7.50 22,000 51.00 12.90 48.20
2.01 0.51 1.90
IM |00M 0,2- 3,0 g FLX1/2 1.50 300 12.90 3.40 10.20 ‘
B 0.51 0.13 0.40
E i FLX8/5 2.50 500 25.%0 2%0 Zggg
. 1.01 .21 )
100M 1 2.000M 105100 2% AXxs 4,00 800 38.30 6.60 3550 |
3¢ 1.51 0.26 1.40
xa FLX4 5.00 1,000 51.00 6.60 48.20
Lo 1 2.01 0.26 1.90 :
* Max. Operating Voltage: "S" on request up to §§ FLX2/2 7.50 1,000 5128? 1%29 48,%% |

35% higher than listed
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@ High Voltage Resistors
efronics g g .

*High Voltage Flat Resistor Series MTX 967

Specifications
Dimensions {(mm)

Type Pwstt  Uxoc A B c | N
967.3.25 1 | 8 254 38 228 %0 y \»\
967.3.38 15| 10 38 38 35.7 60 - ! o’
967.5.13° 1 5 12.7 5 10.2 ' ¢ [ In
967.5.51 2 20 508 | 5 48.3 i T 5 o
967.10.25 2 | 10 254 10 2239 20 -3 ; [~
967.10.51 3 30 50.8 10 483 o L% L ™
967.15.38 3 15 38 15 35.7
967.15.51 4.5 30 508 15 48.3 C 20 40 50 120 160 175 225
967.15.76 55 35 76.2 15 734 2 R
. 967.25.99 10 a5 101.6 24 98.6 Ambient Temperature, °C
*Pins: L=9 +1mm 2 = 0,6 x 0,3mm
38 45
(1.42 +0118) A
Operating Temperature 55 to +175°C B et e
Resistance Range 10Q to 30GQ ' _ D (C 096)
Temperature Coefficient +10 to £200ppm/°C —_— Axial = A SO _|
Tolerance +10% to £0.1% 898 |
Insulation Resistance ---- > 10,000 Mohm ------ (500 Volts, 25°C, 75% relative humidity) s
Dielectric Strength -------- > 1000 Volts ---------- (25°C, 75% relative humidity) e 2 =% o
Termal Shock ------------- AR/R 0.2% max A 1 fof;e
Overload AR/R 0.25% max 1.5 x Pnom, 5 sec (do not exceed 1.5 x Vmax) Radial =R B o
Moisture Resistance Load AR/R 0.25% max - —y
Life AR/R 0.25% max 30 .6
Encapsulation Conformal coating or glass coating (1.18 40.197)
Lead Material Tinned copper e
- J ), oo
C
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Precision High Voltage Divider

23

e Series HVT

Etronics introduce the new series of High Type Voltage Resist. Pmax! Dim.in mm 0.4 (inches :0.016)'
Voltage Dividers called HVT. Available in 6 [KV] ) [ | A B c D
::In‘ferent sizes from 5_ KV to 20 KV Voltage ratlng. HVT 5 100 | 03 254 180 762 508
n these highly reliable components Etronics 100 0709 0.300 0.200
combines its state of the art high voltage s . . -
technology with the unique METOXFILM stability. HVT 7 100 | 05 | 254 180 127 508
The HVT components provide tight ratio . 1.00 0709 0.500 0.200
tolerance, TCR tracking and custom designed HVT 11 10KV | 100 1.0 38.1 28.0 264 508
values. 1.500 1.102 1.039 0.200
- Voltage ratings from 5KV to 20KV HVT12 | 12KV | 200 | 10 | 520 330 127 1524
* Ratio ')I'CR 25 ppm/°C (10 ppm/°C upon 2047 1299 0.500 0.600 |
request !

- Typical Voltage Coefficient 0.3 ppm/V HVT 16 1SKV | 200 | 15 520 420 18.0 5.08
- Voltage Division: 2.047 1654 0.709 0.200
1,000:1 or 100:1 (others upon request) HVT 21 | 20KV | 200 20 520 420 254 508

 2.047 1.654 1.00 0.200
R1 + R2
RATIO =
R2
"’;.‘0’!
~
Specifications :
- Absolute Tolerance: +1.0% for all resistors . Encapsulation: Silicon conformal Coating _
- Over-voltage: 1.5 times rated voltage for 5 with Dielect. withstanding Voltage of 1,000V
seconds AR ratio 0.5% max. on HVT 11, 16, 21. HVT 5, 7 and 12 have a
- abs TCR + 100ppm/°C printed silicon coating
TCR measured between +25°C and +85°C, + Other Resistance Values on request. Please
referenced to +25°C do not hesitate to contact our Etronics sales
- Load Life: department. A
Ratio AR with rated voltage applied for 1,000  ° Lead Material:
hours 0.4% max. O.F.H.C. Copper tin plated: diam. 0.60 mm |
- Moisture Resistance: Mil-Std-202, Method ~ * Operating temp.: -55°C to 155°C efronics c
106, ratio AR 0.5% max. L
- Thermal Shock: Mil-Std-202, Method 107, 10+1
Cond. C, ratio AR 0.25% max.
Sl
B
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@ Precision High Voltage Divider
efronics d d

24

e Series MTX 1000

) ) . imeaie Specifications  Type | Pwm  Ueoc L B c D | E
i = Dimensions (mm) 10002 | 05 8 26 8 91 228 5.08
efronics T I_T 10003 12 | 15 | 385 | 13 | 142 | 356 | 762
“ m's 1000.4 1.8 24 515 | 155 166 | 483 | 10.16
g L= | 10005 | 24 22 | 775 | 155! 166 | 734 | 1018
=g - '
D @08
(0.032)
Operating Temperature 55 to +125°C . .
A1 | | B2 _ R1+R2 Abs. Temperature Coefficient----- 50 to 15ppm/°C------------ depend!ng on ohm!c value
Ratio = TR2 Ratio Temperature Coefficient-----15 to 5ppm/°C-------------- depending on ohmic value
g 5 3 Absolute Tolerance------------------ +1% to £0.1%------=-------- depending on ohmic value
Ratio Tolerance--------------==zmu- 1% 10 0.1%--=-=--======----- depending on ohmic value
Insulation Resistance------------- > 10,000 Mohm------------ {500 Volts, 25°c, 75% relative
humidity)
Dielectric Strength------------------ > 1000 Voltg----=--=-==--=--- (25°c, 75% relative humidity)
Termal Shock AR/R 0.2% max
- A Overload AR/R 0.25% max
80 N : -
N . : (do not exceed 1.5 x
60 [ N | . Moisture Resistance v
A \ Load Life ax)
o rET N Encapsulation AR/R 0.25% max
20 i N :
. |2 1 N| Lead Material SR/R O.15%(;nax (1000
T T = o Z ours at rated power)

Conformal coating (U) or
glass coating (G) Tinned
copper

Ambient Temperature, “C
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Precision Decade Voltage Divider

@
efronis .

e Series 1776-X

Series 1776 - X Precision Decade Specifications :

Voltage Divider's Ceramic Protected
Family of Input Voltage Dividers for
Multimeters and other Instruments
Etronics offers a family of Voltage
Dividers for a variety of applications,
including Digital Multimeters, Multi range
instrumentation, and other range - . -
switching devices. This line of products * Load Life (ratio stability): <0'O4Z/° ,
utilizes the special Etronics’ « Shelf Life (ratio stability): <0.02% (six months)

. . . * Number of Decades: 3 to 6
METOXFILM resulting in a family of . .
Series 1776-X models: * Values of Single Resistors: 900Q to 10MQ

 Ratio Tolerance: 0.05% to 0.25%

* Absolute Tolerance: +0.1% to +0.5%

» Ratio Temp. Coefficient: 10ppm/°C to 50ppm/°C

* Absolute Temp. Coefficient:

+25ppm/°C to £50ppm/°C « Voltage Coefficient: <0.05ppm/V
 Storage Temperature: -55°C to + 165°C

A summary of the features of the 1776-X

series are:

. iai ; Model-Nr. Resistance Values Qo : Ratio Stabilit

Compaqt precision resistor networks ¢ | 8e %* - E ‘;’g §§ L

- Easy to install package Rt Rz R3 R4 Rs|2 |55 |85 |F5 |B8|3% 38 quad Shelf Over-

- Absolute tolerances to 0.1, +0.25 and e —— N———

+0 5% B169T3 | @M 900K 90K 9K 900 [1 |[1200 | 0.1 | 01 (30 |10 |01 [002 001 001 |[C

 Dalati B168T3 | M 900K 90K 9K 1K |1 |1200 | 0.1 | 0.1 [30 |10 |01 | 002 001 001 |[C |

* Relative toleran . .10 an

022;“ € tolerances to 0.05, 0.10 and E167T1 | @M 900K 90K 9K 900 |2 |1200 | 025 (025 (50 (50 |05 |0.04 002 004 |C

R 'OT ficients from 1 BI67T1 | @M 900K 90K 9K 900 (2 |1200 | 0.1 | 01 |50 |50 |05 |004 002 004 |C |

atio Temperature Coefficients from 10 E166T1 | @M 900K 90K 9K 1K |2 [1200 | 025 |0.25 |50 [50 | 0.5 | 0.04 002 004 |C

to 50 ppm/°C B166T1 | @M 900K 90K 9K 1K [2 [1200 | o1 | 01 |50 |50 | 0.5 |0.04 002 004 |C |

* High stability under load <0.02% E16 T1 @M 900K 90K 9K 900 (3 |1200 | 025 |0.25 (50 |50 | 0.3 | 004 002 0.04 |[C

* Excellent Shelf Life: <0.02% BI6T1 | @ 900K 90K 9K 900 |3 [1200 | 041 | 01 |50 |50 | 0.2 |002 001 002 [C |

Many special combinations of ratios, A16 T1 @M 900K 90K 9K 900 |3 |[1200 0.1 (005 [50 |50 | 0.2 |0.02 0.01 0.02 |C

absolute tolerances, relative tolerances E161 T1 | M 900K 90K 9K 1K |3 |1200 | 025 |0.25 |50 |50 | 0.3 |0.04 0.02 0.04 Cc I

resistance are available. Consult your [(:2161T T | :AA 900:: 901: QE 12 3 |1200 | 025 |0.05 |50 |50 | 0.2 |o.02 001 002 |[C |

Etronics’ agent or the factory direct for 37 T3 900K 90K 10K N/A [4 |1200 (+005 | 0.1 [30 |10 [0.02 |0.02 001 0.01

our special F379T3 | @M 900K 90K 10K N/A |5 |1200 |+0-05 | 0.1 |30 |10 |0.02 |0.02 001 0.01 |

your { C15T3 | @M 900K 90K 10K N/A [6 [1200 | 025 |0.05 {30 |10 [0.02 |0.02 0.01 0.01 |

requirements. DI5T3 | @M 900K 90K 10K N/A |6 |1200 | 025 | 0.1 |30 |10 [0.02 | 002 001 001 |
D14T2 [99M 90K 10K NA NA |7 |1200 | 025 | 0.1 (30 |25 |02 002 001 002 |C
D14T3 |99M 90K 10K NA NA |7 |1200 | 025 | 01 [30 |10 |0.02 |002 001 001 |[C |
E39 T3 1M 111IM 101.01K 1001K 1.0001K | 8 | 1200 025 |0.25 (30 |10 | 0.1 |0.02 0.01 0.01 Cc
B39T3 | tM 1iM fo1o 100 1000k (8 [1200 | 0.1 | 01 (30 [10 |01 |002 001 001 [C |
G391 1M 111IM 101.01K  10.01K 1.0001K | 8 | 1200 05 | 05 |50 |50 | 0.5 |0.04 0.02 0.04 Cc
E39 T1 | 10M  1.111M 101.01K 1001K 10001k (8 | 1200 | 025 (0.25 |50 |50 | 05 [0.04 0.02 0.04 Cc |
E159T5 900K 90K 9K 900 N/A |9 | 750 | 025 (025 (25 |25 | 04 [002 001 002 |C
B159T6 900K 90K 9K 900 NA |9 | 750 | 04 | 01 |25 |15 | 03 |002 001 002 [C |
A159T6 900K 90K 9K 900 N/A |9 | 750 | 0.1 |005 |25 |15 | 03 | 002 001 002 |[C
G158T5 |900K 90K 9K 1K NA |9 | 750 | 025 |0.25 |25 |25 | 04 | 002 001 002 |[C |
B158 T6 900K 90K 9K 1K MNA |9 | 750 | 01 | 01 (25 |15 |03 002 001 002 |C
A158T6 900K 90K 9K 1K NA (9 | 750 | 01 (005 |25 |15 | 03 |002 001 002 |[C |
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Power Resistors

@
efronis .

e Series LXP 18 to 220
18 WattThick Film Power Resistors for High Frequency and Pulse Loading Applications

Etronics offers the totally encapsulated
and insulated TO-220 package for low
ohmic value and non-inductive design for

Specifications :

high frequency and pulsing applications. - Resistance Range: 0.05Qto 1MQ other values on request e I st
deal use is for power supplies. This - Resistance Tolerance: +1%, 2%, +5%, +10% (0.5% on A 11.43 1397 | 0450  0.550
series is rated at 18 Watts mounted to a request) B 16.00 1652 | 0630 0.650
heat sink. - Temperature Coefficient: 10Q and above, +50ppm/°C, ¢ 10.10 Sl 0400 0450
The special features include: referenced to 25°C, AR taken at +105°C. Between 1Q and E ggg gfﬂ’ | %. ’,‘% g’ :559
. R 10Q, £ (100ppm+0.002Q)/°C, referenced to 25°C, G 1.14 1.40 0.045 0.055
+ 18 Watt power rating at 25°C case AR taken at +105°C H 2 54 406 | 0.100 0.160
temperature « Max. Operating Voltage: 350V J 0.66 086 | 0026 0034
+ TO-220 package configuration . Dielectric St th: 1.800VAC L 4.82 5.34 0.190 0.210
- Single screw mounting simplifies iefectric Strength: 1,87°) M 282 344 | 0715 0135
attachment to the heat sink * Power Rating: 18 W at 25°C. Depends upon case Q 0.40 060 | 0016 0.024
; temperature. See Derating Curve. R 1.52 204 | 0060 0.080

+ A totally molded housing for
environmental protection.
+ Non-Inductive design

* Insulation Resistance: 10 GQ min.
* Momentary Overload: 2 times rated power with applied
voltage not to exceed 1.5 times maximum continuous

;1 Rtesi_stl?r package totally insulated - from operating voltage for 5 seconds, AR + (0.3% + 0.001Q) max. 100‘ e e
eat sink. * Load Life: MIL-R-39009, 2,000 hours atrated power, 80 . ! z |144
AR %(1.0% +0.001Q). 60 §- ' 1108
s - * Moisture Resistance: MIL-Std—202, Method 106, AR | ) ' 2
- DI- = M == +(0.5% + 0.001Q) max. - : 3 72
B @[ ¢ _ll_‘ E - Thermal Shock: 2oi-ﬂ~ | ' \ . :6
- _ _ 0 A
_§ ! M_:_I;rriti(ijcgt,rel\:l‘:ttr;‘o-d 106, AR £(0.5% + 0.001Q) max. 00 - o 8 100 138 180 178
LXP18 l MIL-Std—202, Method 211, Cond. A (Pull Test) 2.4N., AR Case Tomperature, °C
‘ * == $(0.2% + 0.001Q) max.
i, A * Vibration, High Frequency: MIL-Std-202, Method 204,
| | Cond. D, AR £(0.2% + 0.001Q) max.
| * LeadMaterial: TinnedCopper
J

* Max. Torque: Using a screw and a compression washer
mounting technique is 0.9 Nm

* For pulse power details, please

see page 32 (datasheet UXP- 300)!
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Power Resistors

@
efronis .

e Series LXP 20 to 220
20 WattThick Film Power Resistors for High Frequency and Pulse Loading Applications

Specifications : 100—\ . 4 20
8

Etronics offers the totally encapsulated
and insulated TO-220 package for low

. ) ) ) 0- '

ohmic value and non-inductive design for - Resistance Range: 0.05Q to 1MQ other values % ) z|"
high frequency and pulsing applications. on request 60 § | § 12
Ideal use is for power supplies. This - Resistance Tolerance: +1%, +2%, +5%, +10% 40 & — £ 8
series is rated at 20 Watts mounted to a (0.5% on request) ’ ’ ’ 208 }-
heat sink. - Temperature Coefficient: 10Q and above, o ! s

The special features include:

« 20 Watt power rating at 25°C
temperature

* High pulse tolerant design

* TO-220 package configuration

» Snap-on style TO-220 heat sink
required

- A totally molded housing
environmental protection.

* Non-Inductive design

case

for

* Resistor package totally insulated from

+50ppm/°C, referenced to 25°C, AR taken at
+105°C. Between 1Q and 10Q, £(100ppm +
0.002Q0)/°C, referenced to 25°C, AR taken at
+105°C

* Max. Operating Voltage: 350V

* DielectricStrength:1,800VAC

* Power Rating:

20W at 25°C. Depends upon case temperature.
See Derating Curve.

* Insulation Resistance: 10GQ min.

* Momentary Overload: 2 times rated power with

! . 0
0 25 50 75 100 125 150 175
Case Temperature, ‘'C

Derating (thermal resistance): 0.16W/°K (6.25°K/W). Without
a heatsink, when in free air at 25°C, the LXP20 is rated for
3W. By using the element with a snap-on heat sink the
resistor is rated for SW. Derating for temp. above 25°C is
0.018W/ °K.

The case temperature is to be used for the definition of the
applied power limit. The case temperature measurement must

heat sink. applied voltage not to exceed 1.5 times maximum be made with a thermocouple contacting the center of the
continuous operating voltage for 5 seconds, AR + component mounted on the designed heat sink. Thermal
o . (0.3% + 0.001Q) max. grease should be applied properly.
Oim | M i P A ones Max * Load Life: MIL-R-39009, 2,000 hours at rated
A | 1143 1397 | 0450  0.550 power, AR £(1.0% + 0.0010).
B ' 16.00 16.52 0.630 0.650 * Moisture Resistance: MIL-Std—202, Method
C | 1015 1067 0400 0420 | 106, AR £(0.5% + 0.001Q) max. I S (I i
G 114 1.40 0.045 0.055 * Thermal Shock: MIL-Std-202, Method 107, - L
H 2.54 4.06 0.100 0.160 Cond. F, AR £(0.3% + 0.001Q) max.
J 0.66 0.86 0.026 0.034 * Terminal Strength: MIL-Std—202, Method 211, etronics
L 4.82 5.34 0.190 0.210 Cond. A (PullTest)2.4N,AR+(0.2%+0.001Q) max. LXP B
M 2.92 344 | 0115 0135 - Vibration, High Frequency: MIL-Std—202, 20
g | ?;g 2’82 g-g;g 3-33; Method 204, Cond. D, AR £(0.2% + 0.001Q) max. | l
_— — . e » LeadMaterial: TinnedCopper ;
* For pulse power details, datasheet UXP- 300 » T
LA
e vl! Q
J «
" 1—-1. A -4 *«—R

-
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o Power Resistors
efronis )

e Series LXP 100 to 247
100 Watt Thick Film Power Resistors for High Frequency and Pulse Loading Applications

Specifications :

Etronics offers the totally * Resistance Range: 0.05Q to 1MQ other values on request r .g 1 B
encapsulated: * Resistance Tolerance: +1% 2% 5% £10% l' L

and insulated TO-247 package for * Temperature Coefficient: {{) i

low ohmic value and non-inductive >10Q: £50ppm/°C, referenced to 25°C, AR taken at +105°C others on request etronics 8

design for high frequency and * Max. Operating Voltage: 350 V max. 500V on request LXP

pulsing applications. Ideal use is * Dielectric Strength: 1,800V AC % Lt

for power supplies. This series is
rated at 100 Watts mounted to a
heatsink.

The special features include:

« 100 Watt power rating at 25°C
case temperature

* TO-247 package configuration

+ Single screw mounting simplifies
attachment to the heatsink

* A totally molded housing for
environmental protection.

* Non-Inductive design

- Resistor package totally
insulated from heat sink.

* Tube packing available! (packing
unit: 35 pcs./ tube)

« For perfect heat dissipation,
usage of mounting clamp is
suggested.

* Insulation Resistance: 10GQ min. « Power Rating: 100 W at 25°C case temperature
derated to 0 Watt at 175°C

» Short Time Overload: 1.5x rated power with applied voltage not to exceed

1.5x Vmax. for 5 seconds. AR < + (0.50% + 0.0005Q)

* Dielectric strength: Mil-Std-202 method 301 (1.800V AC, 60s) AR <+ (0.15% +
0.0005Q) Life: MIL-R-39009D 4.8.13 - 2.000 hours at rated power

AR < £(1.0% + 0.0005Q)

* Moisture Resistance: -10°C to +65°C, RH>90% cycle 240 h AR < £(0.50% +
0.0005Q))

* Thermal Shock: Mil-Std-202 method 107, Cond. F AR < £(0.50% + 0.0005Q)

* Terminal Strength: Mil-Std-202 method 211, Cond. A (Pull Test) 2.4 N AR < £(0.20%
+ 0.0005Q)

* Vibration, High Frequency: Mil-Std-202 method 204, Cond. D AR < £(0.40% +
0.0005Q)

* Lead Material: Tinned Copper

* Installation - max. Torque: Using a M3 screw and a compression washer mounting
technique is 0.9 Nm

P— e e 1000 Y
Dim Millimater Inches -
Min, Min : =
A 1321 1575 @ 0520  0.620 | 0o B LI | U e
B | 2044 2096 | 0805 0825 g []] il ——
c 1549 1601 = 0610  0.630 T
— _ : | D 353 373| 0139 0147 0 f—HiH IS / .
oo IO _ , ; 507 559 | 0200 0220 B
o PRI, | . G 345 3.81 0.136  0.150 /
40| :; [ ! . H 2.03 3.55 | 0.080 0.140 ‘ ! ’/ Wi
o ST _ J 1.37 167 | 0054  0.066 it
=T s ™ L 990 1042 | 0.390 0410 il |
T R 9 T e e 1 M 469 521 | 0185 0205 25
Q 0.55 107 0310  0.330 tma fmai
Bottom-Case Temperature, °C =R 215 267 | 0085 0.105 | 001 =
0,00 om Q9 1 100 1000
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The special performance features of the
Type MXP include:
+ 35 Watt power rating at 25°C

+ TO-220 package configuration

- Single screw mounting simplifies
attachment to heat sink
* Heat resistance to cooling plate:

Rin< 4.28 °K/W

- A molded case for environmental

protection.

* Resistor element is electrically insulated
from the metal sink tab.
- Standard lead form for easier fit.

Derating (thermal resistance):

e Series MXP 35 to 220

35 Watt Thick Film Power Resistors for High Frequency and Pulse Loading Applications

0.23W/°K (4.28°K/W) <00
80
Without a heatsink, when in free air 80
at 25°C, the MXP is rated for 2.50W. 40-
Derating for temp. above 25°C is 20-
0.02W/°K. 0
0
’—5:_111. 3 Milimeter : Inches
| Min. Max. Min. X
| A 12.70 14.70 0.500 0.579
' B | 1450 1500 | 0571 0591
C 9.91 10.41 0.3390 0.410
| D 3.55 375 | 0139  0.148
E 5,85 6.35 0.230 0.250
F 2.85 305 | 0112 0120
G 1.17 1.37 0.046 0.054
- - 4.00 -— 0157
J 0.70 0.86 0.027  0.034
L 4.83 5.33 0.180  0.210
M 4.06 482 0.159 0.190
N 1.20 1.40 0.047  0.055
Q 0.55 0.70 0.022 0.028
| R 2.05 2.25 0.080  0.089

Ratod Powar,

32

| 2
=~ ! 28
: \\P ' 221
- E
| \ E 1:
1 =] |
25 50 75 100 125 150 175
*M o
e L ] 05
b F
o] [LE
etronics| B —
MXP l
i
]
— 4

Specifications:

* Resistance Range: 0.05Q to 1MQ other values on request
* Resistance Tolerance: +1% to +10% (0.5% on request)

* Temperature Coefficient:

10Q and above, * 50ppm/°C, referenced to 25°C, AR taken
at +105°C. Between 1Q and 10Q, £ (100ppm+0.002Q)/°C,
referenced to 25°C, AR taken at +105°C.

 Max. Operating Voltage: 350V < Dielectric Strength:
1,800VAC

* Insulation Resistance:10GQ min.

* Momentary Overload:

2 times rated power with applied voltage not to exceed 1.5
times maximum continuous operating voltage for 5 seconds,
AR £(0.3% + 0.01Q) max.

* Load Life: MIL-R-39009, 2,000 hours at rated power, AR
1(1.0% + 0.01Q).

 Power Rating: Depends upon case temperature. See
Derating Curve.

* Moisture Resistance: MIL-Std—202, Method 106, AR
=(0.5% + 0.01Q) max.

* Thermal Shock: MIL-Std—202, Method 107, Cond. F, AR
=(0.3% + 0.01Q) max.

* Working Temperature Range: -55°C to +175°C

* Terminal Strength: MIL-Std—202, Method 211, Cond. A
(Pull Test) 2.4N, AR =(0.2% + 0.01Q) max.

* Vibration, High Frequency: MIL-Std—202, Method 204,
Cond. D, AR =(0.2% + 0.01Q) max.

* LeadMaterial: TinnedCopper

* Maximum Torque: 0.9 Nm

* For pulse power details, please see page 32 (datasheet
UXP- 300)!
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The special performance feature of the
Type MSP include:

» 35 Watt power rating at 25°C

* SMD - TO-220 package configuration
* Heat resistance to cooling plate:

R < 4.28 °K/W th

* A molded case for environmental
protection.

* Resistor element is electrically insulated

from the metal sink tab.

ge

100 :
! {
80 \

40}
20

Tated Pow
) —
»—/l
|
/ |
Awod Powy . W
4

Soldering Note:

During surface mount soldering
the soldering temperature profile
must not cause the metal tab of
this device to exceed 220°C.

If the solder profile is higher than
220°C, please use our alternative
type MHP-35 SMD TO 220.
Please contact us for further
information!

e Series MSP 35 SMD to 220
35 Watt Thick Film Power Resistors for High Frequency and Pulse Loading Applications

Specifications:

* Resistance Range: 0.1Q to 1 MQ other values on
request

* Resistance Tolerance: +1% to +10% (£0.5% on
request)

* Temperature Coefficient:

10Q and above, + 50ppm/°C, referenced to 25°C, AR
taken at +105°C. Between 1Q and 10Q), £(100ppm
+0.002Q)/°C, referenced to 25°C, AR taken at +105°C.
* Max. Operating Voltage: 350V

* Dielectric Strength: 1,800VAC

* Insulation Resistance:10GQ min.

* Momentary Overload:

2 times rated power with applied voltage not to exceed
1.5 times maximum continuous operating voltage for 5
seconds, AR £(0.3% + 0.01Q) max.

* Load Life: MIL-R-39009, 2,000 hours at rated power,
AR £(1.0% + 0.01Q).

* Power Rating: Depends upon case temperature.
See Derating Curve.

* Moisture Resistance: MIL-Std—202, Method 106,
AR =(0.5% + 0.01Q) max. « Thermal Shock:
MIL-Std-202, Method 107, Cond. F,

AR =(0.3% + 0.01Q) max.

* Working Temperature Range: -55°C to +175°C

* Terminal Strength: MIL-Std—202, Method 211, Cond.
A (Pull Test) 2.4N, AR =(0.2% + 0.01Q) max.

* Vibration, High Frequency: MIL-Std-202, Method
204, Cond. D, AR =(0.2% + 0.01Q) max.

» Lead Material: Ni-plated copper - dip-tinned

‘ 101 — 1 -
-1 285 11205 ~o
LA .
T 1 .
L]
25| efroniss |2 g
0 MSP & A
G —
| .

bl
s =

= "

TO 220 style power package for SMD applications
35W power rating at 25°C case temperature.

L7

Flatness of Groundplaie to coniacts < 0.1mm

Soldering Template:

c——— 88 ———"

. |
7 Z
oy A
j 1 851
2% |
7
b jv.' |
v
\ A
: 2.63
7/ | ? A
/ | 3.81
// : % y
165 <«+> ! i<} 165
|
254 254
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o Power Resistors
efronics .

e Series AXP 50

50 W Power Resistor with four wire terminals

The new design with its non-inductive thick film Suggested Mounting Procedure:
Metal Oxide Technology prevents potential problems
with clearance and creepage distance from terminal 1) Position component and press down by hand.

to base plate by means of flexible connecting leads.
This unique design will allow you to use this element
in the following areas: variable speed drives; power

2) Fix both mounting screws (M3) with 0.1 to 0.2 Nm torque.
3) Apply final torque to mounting screws of 1.0 to 1.2 Nm max.

. . e 100 _ T T 100
supplies; control devices; telecommunications; \ [ \
robotics; motor controls and other switching devices. 80 + - ~-\\ — ' 1 80
\ \
60 | R tha SR | 21 60
- | \ g
S ificati 40 o ' \,\ 3 40
pecifications: 3 B
20 3 J \ 3120
* Resistance range: 1 Q to 1 MQ 0 ' ‘ 0
* Standard tolerance: £1% to +10% 0 25 50 85 150 200
* Temperature coefficient: £50, £100 ppm, 250 ppm Bottom Case Temperature, °C

+ o + o
£at 105°C ref. 1o 25_ C) ) Best results can be reached by using a thermal transfer
Max. work. voltage: 500 V (up to 1,000 VDC upon special compound with a heat conductivity of better than 1 W/mK. The

request : H i
q ) Conf'gurat'ons (P/pac) ) flathess of the cooling plate must be better than 0.05 mm

* Power rating: at 85°C BCT overall. Surface roughness should not exceed 6.4 pm.

* Standard wire length: L = 100 mm q) 4) Derating (thermal resistance): 0.995 W/°K (1.005°K/W). (for
(other lengths available upon special request) 1 1_—1’ > 3 ; R2 } 4 conf. 1,2 and 3)

* Electric strength: 5 kV DC (3 kV AC, higher values upon e

request) 50W 1 { R1 | 2 Dirn. Millimeter Inches
. Moun.ting - max. torque: 1.2 Nm 2 x 20W _ [ Min, Max.  Min. Max.
* Working temperature range: —55 up to 155 °C A 24.8 25.2 1784 | 1779
* Standard cable: 4GKW, 0,5mm2, black, length = 100mm 2) 5) 8 5.9 79 0.542 0681

(others on request) == 2

1 { ] 4 3 | R2 =14 c 18.3 18.7 1.169 1.185
i | T 50W : LR 2 D 14.8 15.2 1031 1047
: E 9.3 10.8 0.866 0.806
I S ’ ) badl 2 % 20W F 3.0 34 0.161 | 0.169
F=C L I 59 | 3 < : © G 6.3 67 | 0315 | 033
D g 4@ 1G5 H @E - 1 L] 2 3 1 A3 | 4 H 38 4.2 0.161 0.173
- ' ! ‘ 1 g d 50W ] J 5.8 62 0228 | 0244
G | $ [ ' e | - J ” hl K 10.0 10.5 0.3%4 0.413
e i ‘ ! EiR - L 1000 1050  3.837 | 4.134
L 3x 10W ‘ N : | o
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100 Watt Power Resistor with (4) wire Terminals, Version B for enforced mechanical

This new design of the non— inductive thick film Metal Oxide
Technology with the wire terminals eliminates the possibility
for problems regarding creeping distance from terminal to
ground. This unique design will allow you to use this element
in the following areas: Variable Speed Drives; Power
Supplies; Control Devices; Telecommunications; Robotics;
Motor Controls and other Switching Devices.

Best results can be reached by using a thermal transfer
compound with a heat conductivity of better than 1W/mK.
The flatness of the cooling plate must be better than 0.05mm
overall. The roughness of the surface should not exceed
6.4um.

Specifications:

e Series AXP 100

stability

* Resistance Range:1Q to TMQ
» Standard tolerance:x1% to +10%
* Temperature coefficient: £50, £100ppm, +250ppm (at

+105°C ref. to +25°C)

* Max. Work. Voltage: 500V (up to 1,500V DC on special

request)

* Power rating: at 85°C BCT ¢ Short Time Overload:

1.5 x rated power for 10 sec, AR = 0.4% max. (for conf. 1, 2

and 3)

» Standard wire length: L = 100mm

Configuraltions =sucsage

(other lenghts are available on special request) 166\7\! - —_‘ ‘
. * Electric strength: 5kV DC (3kV AC higher values on e T
Suggested Mounting Procedure: request 2x 38W
. * Mounting Max. Torque: 1.2Nm (2} &)
1. Position component and press down - Working temp. range: - 55 up to 155 °C el 4 e 77 Pt
by hand. 100W — s 3
2. Fix both mounting screws (M4) with 0.1 to 0.2 Nm 2x‘§8w
torque. 100 - 100 ' : _— i 2 3 i
3. Apply final torque to mounting screws of 1.0 to 80 " X BQ 100 L:]_
1.2Nm max. 80 | : X =1 80 — iy
40 :S i \ f 40 Ix 17TW
20 | 8 . £ 20
A J r=— 0 ! \ 0
8 ’_l_- 0 25 50 85 150 200 — Version & ohmic valus betwean contact 2 and & = 3]
/ Bottom-Case Temperature, “C oy Min, e Mi“-lkh”
I p o
= .l,- L ® I : , A | 448 452 | 1764 1.779
1 G = Derating (thermal resistance): 8 163 17.3 0.642 0.681
1 =t | = .‘) | 1 F i G 1.42W/°K (0.70°K/W). C | 297 30.1 1.168 1.185
DIENS-@P) - —— - HEDE +F + (for conf. 1, 2 and 3) D |262 266 | 1.031 1047
— | ~—1as E |220 230 & 0866  0.06
@ .. (D F 4.1 43 | 0181  0.169
e —— @ | == G | B8O 84 | 0315  0.331
[ i} H | 41 44 | 0161 0173
c K J | 58 62 | 0228  0.244
= L K | 100 105 | 0394 0413
L [100.0 105.0 3.937 4,134
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This is a new model designed for

high pulse withstand capabilities.

Please let us have your exact @
pulse parameters to offer you the
best option / design details.

These elements are usually used
in areas where stringent pulse
withstand requirements are
common such as Welding
Equipment, Variable Speed
Drives and Motor Controls &
Switching Devices.

Best results can be reached by using a thermal transfer
compound with a heat conductivity of better than 1W/mK.The
flatness of the cooling plate must be better than 0.05mm overall.
The roughness of the surface should not exceed 6.4um.

Suggested Mounting Procedure:

1) Position component and press down

by hand.

2) Fix both mounting screws (M4) with 0.1 to 0.2 Nm torque.
3) Apply final torque to mounting screws of 1.0 to 1.2 Nm max.

Dim Millimeters Inches

Min. Max. Min. Max.
A | 448 45.2 1.764 1.779
B | 16.3 17.3 0.642 0.681
C | 297 30.1 1.169 1.185
D | 262 26.6 1.031 1.047
E | 220 23.0 0.866 0.906
F | 41 4.3 0.161 0.169
G 8.0 8.4 0.315 0.331
H | 4.1 44 | 0.161 0.173
J 5.8 6.2 0.228 0.244
K |10.0 10.5 0.394 0.413
E 19.0 21.0 0.748 0.827
M | 095 1.05 0.037 0.041

* Series AXM

100 Watt low Ohm Pulse Power Resistor

Specifications:

* Resistance Range: 0.05Q to 0.5Q
» Standard tolerance:+10% standard
(£5% on request)

* Temperature coefficient:

typical +500 ppm/°C

(at +105°C ref. to +25°C)

* Max. Work. Voltage: up to 500V
(depending on pulse load scenario)

* Power rating: at 85°C BCT

» Standard wire length: L = 10mm
(other lenghts are available on
special request)

* Electric strength: 3kV DC (1.5kV
AC, higher values on request)

* Max. Torque: 1.2Nm

* Working temp. range: -55 up to 155°c

100

Derating:

|
Hatod Power, %

0 25 75 125 175
Bottom Case Temperature, °C
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e Series GXP 120, SOT 227
120 WattPower Resistor in the «ISOTOP» Power device (1x120W /
2x50W / 3x30w acc Configurations)
Due to a non inductive design these Specifications: . :
elements are ideally suited for high Configurations eiackage
frequency and pulse load applications. By * Resistance Range: 0.1Q to 1MQ @ @
direct mounting on a heatsink significant * Tolerance: +1%, 2%, 5%,10% 3 C J}—2 3 5
cost advantages can be realized. The * Temperature coefficient:
type GXP can be supplied in a 2-terminal +50, £100ppm, £250ppm (at 120W 1 B
or 4-terminal version. Even triple resistors +105°C ref. to +25°C) 2 x 50W
are available. Main applications are: * Max. Work.Voltage: 500V (up to ® 5
Variable speed Drives, Power Supplies, 1,000V on special request)
Control Devices, Telecom, Robotics, - Power Rating at 85°C: e I e
Motor Controls and other switching 120W (see derating) * Short Time Overload: 120W 1— Ri p——2
designs. 1.5 x rated power @ 85°C Bottom Case Temp. for 10sec, AR = 0.4% max. 2 x 50W
Specials and custom designed (for conf. 1, 2 and 3)
components on request. * Partial Discharge: up to 2,000Vrms/80 pC 3 @ 7 ®
* Voltage Proof: Dielectric Strength up to 4,000V DC against ground : ==t s .
100 - 120 - Insulation Resistance: 10GQ Min. @ 1kV DC 120W
; N . * Isolation voltage between R1 and R2: 500V
- : \ 3 1000V on special request 1 :
80 @ ST =1 72 - Protection class: 3 x 30W
40 - f | 3] 8 acc. to IEC 950/CSA22.2 950/ M-89 and EN 60950.88: 2
o0 . & 1 \ 2] 24 * Heat Resistance to Cooling Plate: Ry, <0.35 K/W
) Ko 1 \ @ 0 - Capacitance/Mass: 45pF Version 5: ohmic value between contact 2 and 4 = 3mQ
0 25 50 85 150 200 * Working Temp. Range: -55°C to +155°C
Bolini s Tasiaraune. °¢ - Max.Torque for Base Plate(static): 1.5 Nm. M4 screws Dien. Mln”"”‘“m'-"mx Pobrisnce
Max. Torque for Contacts (static):1.3Nm.M4screws A 31.0 2.0 1.090 1.260
B 7.8 8.2 0.307 0.323
Derating (thermal resistance): 2.22W/°K e 4.1 4.3 0.162 0.169
(0.45°K/W). D | 40 - 0.158 -
(for conf. 1, 2 and 3) - | - 4.1 43 0.162 0.169
K"' e F 149 151 0.587 0.595
. 0 m G | 30.1 30.3 1.186 1.193
Best results can be reached by using a e L) H 37.7 383 1.484 1.508
thermal transfer compound with a heat ™ J 1.8 122 0.465 0.481
conductivity of better than 1W/mK. The N K 8.9 9.1 0.351 0.359
flatness of the cooling plate must be M4~T<‘ [f_ 4 1 L 0.75 0.85 0.030 0.033
better than 0.05mm overall. The s M 126 128 0.496 0.504
roughness of the surface should not P N | 244 254 0.960 1.001
exceed 6.4um. = O | 185 205 | 0077  0.081
P. | 53 - 0.209 —-—
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Etronics’ series HPP is rated at 150 Watts
mounted to a heat sink. There are four
configurations of resistive patterns available
in the package. The increased height of the
package makes this resistor ideal in
applications where creeping distance must
meet VDE 0160 and UL 094-VO0 standards.
A few features of the HPP include:

* 150 Watts at 85°C

* Non-Inductive Design

* Four configurations of resistive patterns

» Up to 3 resistors in 1 package

* Easy mounting using already existing
infra-structure

Specifications:

* Resistance Range:

1Q to1MQ (other values on request)

* Tolerance: £1%, 2%, +5%, £10%

* Temperature Coefficient: +50ppm,
+250ppm (at +105°C ref. to +25°C)

* Max. Working Voltage: 500V (up to 1,000V on
special request)

* Power Rating at 85°C:
request)

* Voltage Proof: 5,000 VDC, 3,000 VAC

* Insulation Resistance: 10GQ Min. @ 1kV DC

* Isolation voltage between R1 and R2: 500V
1000V on special request

* Heat resistance to cooling plate: < 0.47 °K/W

+100ppm,

150W (others upon

e Series HPP 150
Non-Inductive 150 Watt Power Resistors according to VDE 0160

and UL 94-V0
‘Configurations epasace
: ©) : )
ot EE
— L
150 W 2x60 W
@) ®)
: s 4y [m] 3
1 2 EAS
1 { a1 } 2
2x60 W 3x33 W

Version 5: chmic value between contact 2 and 3 = 3mQ)

©F

Creeping distance:

Contacts 1and2resp. 3and 4
without Fast-on-Plug:

with Fast-on-Piug

Contacts 1and 4 resp. 2and 3

20.0mm
19.0mm

Dim Mmmunmeze« P e icnes » Capacitance/mass: 45 pF
: g ] * Working temperature range: -55°C to +155°C

A 447 46.5 1.760 1.831 * Max. torque for base plate (static):1.5 Nm. M5
B 34.7 35.3 1.366 1.390 screws

C 14.8 15.2 0553 0.598 « For pulse power details, please see page 32
D == 26.5 1.043 (datasheet UXP- 300)!

E 6.2 6.4 0244 0.252

F 4.7 49 0.185 0.193

G 5.9 61| 0232 0240 |oo 150
H 209 213 | 0823 0839 |g| N 3|40
J 1.9 2.1 0.075 0.083 , \\ ¥

K 3.4 40 0.134 0.157 [ t €1 90
L 0.77 083 | 00303 00326 |40L} ! 3460
M 23.0 234 0.905 0921 |20 -3 } 30
N 9.4 98 | 0370 0386 | [ 2 ! e 15
0 1.9 2.1 0.075 0.083

0 25 50 75 100 125 150 175

@.
@.
.

without Fast-on-Plug:
with Fast-on-Plug:

without Fast-on-Plug:
with Fast-on-Piug

without Fast-on-Plug:
with Fast-on-Plug:

27 4mm
25.8mm

Contacts 2 resp. 310 base plate

20.2mm
19.8mm

Contacts 1 resp. 4 to base plate

19.5mm
18.9mm

Derating (thermal resistance): 2.14W/°K (0.47°K/W). (for conf. 3)
Best results can be reached by using a thermal transfer
compound with a heat conductivity of better than 1W/mK. The
flatness of the cooling plate must be better than 0.05mm overall.
The roughness of the surface should not exceed 6.4um.

|./
{

~
]

7
. =1
L

L e

® ® ©

@

Alr distance contact 10 comact;
» Contacts 1 and2resp.3and 4
without Fast-on-Plug:
withFast-on-Plug:

» Contacts 1 and 4 resp. 2and 3

9.2mm
8.2mm

without Fast-on-Plg: 21.9mm

with Fast-on-Plug: 20.9mm
» Contacts 2resp. 3 and M5 -

mounting screw with washer

without Fast-on-Plug: 16.3mm

with Fast-on-Plug: 15.9mm
» Contacts 1 resp. 4 and M5 -

mounting screw with washer

without Fast-on-Plug: 15.5mm

with Fast-on-Plug:
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e Series VHP
_ _ _ Non-Inductive 180 Watt Power Resistors according to VDE 0160
Etronics’ series VHP is rated at 180 and UL 94-VO
Watts mounted to a heat sink. There are four
configurations of resistive patterns available in the S e : .
: : peC|f|cat|ons - Air distance contact to contact: : : s
package. .The mcrea_sed h.elght o.f the package « Contacts 1.and 2 resp.3 and 4 ?r(e;ggltr;%tglitzr;zeé s G
makes this resistor ideal in applications where - Resistance Range: without Fast-on-Plug: 9.2mm ot F = P- _
creeping distance must meet VDE 0160 and UL 10 to1MQ (oth | t withFast-on-Plug: 8.2mm Without Fast-on-riug: kol
094-V0 standards 0 (other values on request) @ + Contacts 1and 4 resp. 2and 3 with Fast-on-Plug: 19.0mm
' : * Tolerance: +1%, +2%, 5%, +10% without Fast-on-Plug: 21.9mm @ * Contacts 1and 4 resp. 2and 3
A few features of the VHP include: - Temperature Coefficient: +50ppm ® with Fast-on-Plug: 20.9mm without Fast-on-Plug: 27.4mm
o ’ « Contacts 2 resp. 3 and M5 - with Fast-on-Plug: 25.8mm
- 180 Watts at 85°C ’-’109ppm’ +250ppm (at +105°C ref. to mounting screw with washer @ Contacts 2 resp. 3 to base plate
. . +25°C) without Fast-on-Plug: 16.3mm without Fast-on-Plug: 20.2mm
» Non-Inductive Design - Max. Working Voltage: ® with Fast-on-Plug: 15.9mm with Fast-on-Plug: 19.8mm
« Four configurations of resistive patterns 500V (up to 1,000V on special request) * Contacts 1 resp. 4 and M5 - (6)+ Contacts 1 resp. 4 to base plate
- Up to 3 resistors in 1 package - ° MOUING TP WAt Waslik ithout Fast-on-Plug: 19.5
: _ o - Power Rating at 85°C: 180W (others without Fast-on-Plug: 15.5mm WIRIOUL EASEOTFTILG: ~HTHT)
« Easy mounting using already existing upon request) with Fast-on-Plug: 15.0mm with Fast-on-Plug: 18.9mm
infrastructure

* Voltage Proof:

5,000 VDC, 3,000 VAC
. » Insulation Resistance: 10GQ Min. @ ~
Configurations (epackage) 1kV DC J K H
- Isolation voltage between R1 and =7 e
©) @ ) R2: 500V 1000V on special request — j: -
; i 3| A [Az | 3 4 (R | a OH;/?/:/ resistance to cooling plate: < 0.47 | . } N,
! 2 1 —: - Capacitance/mass: 45 pF H-———-—1 —3 M
* Working temperature range: -55°C
to +155°C gt
180 W 2x70 W 2x70 W 3x40 W - Max. torque for base plate (static):1.5 =
Version 5: ohmic value between contact 2and 3=3mQ2 Nm. M5 screws L H J
Dim. Millimeter Inches
Min, Max. Min. Max.
A 447 46.5 1.760 1.831 100 - - : 180
B | 347 353 | 1366  1.390 80 25 L ae
C 14.8 152 | 0583 0598 60 |« N M
D -— 265 -— 1043 wl} | N il 2
E 6.2 6.4 | 0244 0252 2|3 . N 2%
F 4.7 49 | 0185  0.193 hiLE | ~N 4
G 5.9 6.1 0.232 0.240 0 25 50 75 100 125 150 175 :_EI
H £0:3 =i 0.a25 G839 Derating (thermal resistance): 2.5W/°K (0.40°K/W). 3
J 1.9 2.1 0.075 0.083 (for conf. 3)
K 3.4 4.0 0.134 0.157 Best results can be reached by using a thermal
L 0.77 0.83 0.0303 0.0326 transfer compound with a heat conductivity of
M 23.0 23.4 0.905 0.921 better than 1W/mK. The flatness of the cooling
N 9.4 9.8 0.370 0.386 plate must be better than 0.05mm overall. The
0O 1.9 21 0.075 0.083 roughness of the surface should not exceed 6.4um.
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e Series HPS 150
Non-Inductive 150 Watt Power Resistors according to VDE 0160

and UL 94-V0O

Etronics series HPS is rated at 150 Specifications 100
Watts mounted to a heat sink. The % '\ . ]:Zg
increased height of the package makes - Resistance Range: 1Q to 1MQ (other values on i ' 2
this resistor ideal in applications where request) ’ \ :J 90
creeping distance must meet VDE 0160 - Tolerance: +1, +2, +5. +10% 40 L & ¢ 2160

. _ +50ppm, +100ppm, +250ppm 0 — ! 3 0
A few features of the HPS include: (at +105°C ref. to +25°C) 0 o5 50 25 100, 125 150 175

o * Power Rating at 85°C: 150 W (others upon request

. 150Watts at 85°C - Max. Working Voltage: 500V (E]p to 1,080\/ an ) Derating (thermal resistance): 2.14W/°K (0.47°K/W).

Best results can be reached by using a thermal transfer

special request) compound with a heat conductivity of better than 1W/mK. The

. Non-InductiveDesign

: Voltagt? Proof:.5,000 VDC, 3’00(_) VAC flathess of the cooling plate must be better than 0.05mm
«  Easy mounting using already - Insulation Resistance: 10G<2 Min. @ 1kV DC overall. The roughness of the surface should not exceed 6.4um.
existing infrastructure - Heat Resistance to Cooling Plate: < 0.47 °K/W -

Capacitance/Mass: 45pF
* Working Temp. Range: -55°C to +155°C

Configuration: - Max. Torque for Base Plate (static): 1.5 Nm M5
screws
@ * Max. Torque for Contacts (static): 1.3 Nm M4
SCrews Dim ~ Millimeter ~ Inches

1 = 5 - For pulse power details, please see page 32 Min. Max. Min. Max.
— (datasheet UXP-300)! A 447 46.5 1.760 1.831
R1 B (347 353 | 1.366  1.390
C 14.8 15.2 0.583 0.598
D | —- 26.5 - 1.043
E 6.25 6.45 0.246 0.254
F | 74 7.8 0.291 0.307
Air distance contact to contact: G 5.9 6.1 0.232 0.240
« Contacttocontact > 9.2mm H |209 213 | 0823  0.839
@ « Contacttobase plate >13.2mm J 18.0 18.4 0.709 0.724
5 (with mounting screw K |16.0 164 | 0630  0.646
E M5 and washer) L 0.77 0.83 0.0303 0.0326
: S e M | 29 3.1 0.114  0.122
« Contact to base plate >17.0mm g i ?3 g? gg;g gggg

« Contact to contact . : b '

->without PT-screw >22.8mm
—> with PT-screw >20.2mm
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Power Resistors

@
efronis »

e Series HXP 200, SOT 227
200 Watt Power Resistor in the «ISOTOP» Power Device

H J

A . L Configurations iackage)
Due to a non inductive design these elements are ideally 3 - 4 K d)
suited for high frequency and pulse load applications. By N ~ Y/ O__ 1 1 4
direct mounting on a heatsink significant cost advantages D VN e — C =
can be realized. The type HXP can be supplied in a 2- .\ | / | ™M 200W 2
terminal or 4-terminal version. Even double resistors are _5‘:/ s H_ N 2
available. Main applications are: Variable speed Drives, IR AN Ma~l| I .
i I/ H P\ i |
Power Supplies, Control Devices, Telecom, Robotics, \( AT 1 \4/ \1 | AT
Motor Controls and other switching designs. /| N 200W
Specials and custom designed components on request. 1 E 2 F =
2 s @
G 1 : : 2
200W
Specifications: 100 200
80 ' :\ % | 160 AT
- Resistance Range: 0.1Q to 1MQ 60 | 4 Z {120
- Tolerance: +1%, 2%, 5%,10% 40| ¥ N ; | 80
* Temperature coefficient: +50, +100ppm, +250ppm (at+105°C ref. to +25°C) 9 [ % y L 40 1
» Max. Work.Voltage: 500V (up to 1,000V on special request) A 2 : L
* Power Rating at 85°C: 200W (see derating) : = g
* Short Time Overload: 1.25 x rated power @ 85°C Bottom Case Temp. for 0 25 S0 75 100 125 150 175
10sec, AR = 0.4% max.(for conf. 1, 2 and 3)
* Partial Discharge: up to 2,000Vrms/80 pC
* Voltage Proof: Dielectric Strength up to 4,000V DC against ground Dim  Millimaters __Inches
« Insulation Resistance: 10GQ Min. @ 1kV DC : L W, :
- Isolation voltage between R1 and R2: 500V 1000V on special request A | 31.0 32.0 1.220 1.260
- Protection class: acc. to IEC 950/CSA22.2 950/ M-89 and EN 60950.88: 2 Bl 7.8 82 | 0307 0323
. . C 4.1 43 0.162 0.169
 Heat Resistance to Cooling Plate: Rin <0.35 K/W D 40 g 0.158 ot
» Capacitance/Mass: 45pF E 4.1 43 0.162 0.169
« Serial Inductivity: HXP-1 typical 40 nH F 14.9 15.1 0.587 0.585
- Working Temp. Range: -55°C to +155°C ) T
c L H 37.7 38.3 1.484 1.508
* Max. Torque for Base Plate(static): 1.5 Nm M4 screws 4 118 129 0.465 0.481
* Max. Torque for Contacts (static): 1.3 Nm. M4 screws K 8.9 91 | 0351 0.359
* For pulse power details, please see page 32 (datasheet UXP-300)! L 0.75 0.85 0.030 0.033
M 12.6 12.8 0.496 0.504
N 24.4 25.4 0.960 1.001
(0] 1.85 2.05 0.077 0.081
P 53 - 0.209 -
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Shunts

39

The resistor family line, PCS,
utilizes Etronics’ state of the art
technology to provide a highly
reliable resistor with a non inductive
design.

This makes the PCS resistor ideal
for many current monitoring and
controls applications.

* Available in two different designs

* Values beginning at 0.5mQ

* Non Inductive Design

* Four terminal Kelvin connection

* 100% QC measurement

PCS~100/PCS - 60

o
¢ OW

C = current connection (source)

S = voltage connection (sense)

For the Dimensions please see our type
HXP in this catalogue on page 37!

Power Rating Curve (for all types):

g

z

Rated Load, %

.....................

*PCS - Precision Current Sense Resistors

PCS-3

 Standard Resistance Values:

1 mQ - 60mQ (60mQ - 1Q on request)
* Resistance Tolerances: 1%, 2%, 5% *
Pulse current up to 200A / 0.5sec,
depending on ohmic value

» Temperature Coefficient:

60ppm/°C typically, TC referenced to
25°C, AR taken at -15°C and +105°C;
for values > 60mQ please ask for
details

* PowerRating:3W at 70°C

40Amp permanent (higher on request)
* Load Life: 1,000 hours at rated power
at +70°C,

AR 0.2% max.

* Thermal Shock: Mil-Std-202, Method
107, Cond. A,

AR 0.2% max.

* Moisture Resistance: Mil-Std-202,
Method 106, AR 0.2%

max.

* Terminal Material: Kelvin Terminals;
tinned copper « Encapsulation:
Polyester over resistance element

* Operating temperature: -55°C to
+150°C

« Storage temperature: -40°C to +85°C

PCS -100

« Standard Resistance Values: 0.5mQ —
1Q (others on request)

* Resistance Tolerances: 1%, 2%, 5%

* Pulse current up to 500A/ 0.5sec,
depending on ohmic value

» Temperature Coefficient:

TC referenced to 25°C,AR taken at 15°C
and +105°C, < 60ppm/°C (TC < 500ppm/
°C for resistance range from 27mQ to
49mQ)

* Power Rating:

100W (at 70°C case temperature)
50Amp permanent (higher on request)
* Dielectric strength: 1000VDC higher
value on request

» Heat Resistance: Rth = < 0.56K/W

* Protection class acc. to IEC 950/
CSA22.2 950/M - 89

and EN 60950.88:2

* Working Temp. Range:

-55°C to +155°C

* Max. Torque for Contacts:

1.3Nm 8 (static)

» Max Torque for Base Plate:1.5 Nm
(static)

* Operating temperature :-55°C to
+150°C

« Storage temperature: -40°C to+85°C

C § § C
. -
x
etronics K L K
s ¢ Dimensions:
RESISTORS PCS - 3

PCS - 60

This resistor type is equal to the
PCS-100 apart from following
points:

* Power Rating:

60W (at 70°C case temperature)
* Dielectric strength: up to
4000VDC or 2800VAC, higher
values on request

» Temperature Coefficient:

TC referenced to 25°C, AR taken at
- 15°C and +105°C, < 60ppm/°C
(TC < 500ppm/°C for resistance
range from 20mQ to 49mQ)

* Operating temperature: -55°C to
+150°C

 Storage temperature: -40°C to

+ PCS~3

Dim. Millimeter Inches
A 205 21.20 (0.80720.008)
8 535 2010 (0.211£0.004)
C 164 2020 (0.64610.008)
D 800 2020 (0.31520.008)
E 300 2020 (0.11820.008)
F 300 (0.118)

G 200 (0.079)
e 1.10 (0.043)
I 1.50 (0.059)
J 0.80 (0.031)
K 5,08 (0.2)
L 762 (0.3)
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Ultra High Power Resistor

40
. : ° i
Mainly used as a snubber resistor to compensate 300 Watt owesrel-'\’relgiztéjrxNir?%%uctive Desian
the C-R peaks in traction power supplies. P ’ g
General Characteristics: Specifications:
Electric support: . « Resistance values: 0.5 Q to 1 MQ
* High alumina ceramic metalized on top - Resistance tolerance: +5% to +10% (1% on special request)
side with Etronics ME'_FOXFILprIacer? on - Temperature coefficient: +150 ppm/°C (others upon request)
a solid A1 heat distribution plate for perfect - Maximum working voltage: 5,000 VDC; higher voltage upon
connection to the main heat sink. request, not exceeding max. power
Encap.sulatl_on:. . . * Short time overload: 1.5x rated power = 450 W at 70°C for 10
* Special resin-filled epoxy casing with large sec. AR = 0.4% max
g:stz F:Qg gles’[:[/?gecre] :ﬁerr,::rs;’ir::geaﬁg high * Power rating: 300 W at 85°C bottom case temperature.
insulation resistance (CTI 600). ) E[[ec;rlgosotr\e/ngth voltage: 6'k}/rms, 5? Hz,1 min.,
Resistance Element: ug_o I, h trmsltupor! spetC|a12ric\1/ues 1.5/50 120 360
* Special design for perfect current yield ingle Shot Vo a‘f’e' up o norm wave (1. pseg) 100 300
over the entire resistor area. * Partial discharge: 3 kVrms <10pC, up to 5 kV upon special
Contacts: request _ _ , 80" 3| 240
- Easy load connecting with M4 or M5 * Insulation resistance: 10 GQ Min. at 500 V 60 g § 180
screws. (Inch thread terminals upon special * Creeping distance: 42 mm min. 40 & & 120
request) * Air distance: 14 mm min. 20 3 2 60
» Connector height (M+N) available from 25 » Inductance: —80 nH (typical) L i é‘ .
to 42 mm. - Capacity/mass: —110 pF 0 25 S0 75 100 125 150 175

* Various sleeves for increased creeping
distance up to 85 mm or potted

cable connections are available upon
special request.

* The model UXP 300 introduced on this
page can be changed according

to customer specification.

Please note that almost all of our UXP
customers have their own custom
designed drawing. Therefore please do not
hesitate to discuss your special need with
our Etronics’ sales team

» Capacity/parallel: —40 pF

) Case Temperature, °C
* Operating temperature: -55°C to +150°C

;cl)\lrl]?:crgl:nzg [\-lr:]nax. torque for G Typical Pulse-form: e-function, time between two pulses: 1 sec. Qgg
* Mounting - max. torque: 1.8 K} :ﬁ“f’
Nm M4 screws 10000 Z. \"z o
- Dimensions: please see o - 99~
datasheet UXP-600 1,000 ?, >

time [ms)
0.001 0.01 0.1 1 10 100 1,000 10,000 100,000

om
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Ultra High Power Resistor

41

For variable speed drives, power supplies, control devices, robotics, motor

control and other power designs, the easy mounting fixture guarantees an
auto-calibrated pressure to the cooling plate of about 120 to 160 N.

General Characteristics:

Electric support:

* High alumina ceramic metalized with
Etronics ALTOX film on the bottom for
better heat transfer and optimum
discharge.

Encapsulation:

+ Special resin-filled epoxy casing with
large creeping distance to mass, large
air distance between the terminals and
high insulation resistance (CTI 600).
Resistance Element:

* Special design for low inductance and
capacitance values. The element
employs our special METOXFILM,
which demonstrates stability while
covering high wattage and pulse
loading.

Contacts

+ Easy load connecting with M4 or M5
screws. (Inch thread terminals upon
special request.)

*  Connector height (M+N) available
from 25 to 42mm

. Various sleeves for increased
creeping distance up to 85 mm or
potted cable connections are available
upon special request

« Materials in accordance with UL94-

120 r I
100 N UXP 600
J |
80 . ) \ 1
0¥ [ |
' |
40! ] 1
-2 ' |
2= ' ‘ Y
2 | | |
0 . . A
0 25 50 75 100 125 150

Bottom Case Temperature, °C

Specifications:

* Resistance values: 0.5 Q to 1 MQ

* Resistance tolerance: +5% to +10%
(1% on special request)

+ Temperature coefficient: +150 ppm/°C
(others upon request)

+ Maximum working voltage: 5,000 V
DC, higher voltage upon request,

not exceeding max. power

« Short time overload: 1,000 W at 70°C
for 10 sec., AR = 0.4% max.

* Power rating: 600 W at 85°C bottom
case temperature.

* Peak current: up to 1,500 A depending
on pulse length and frequency

Please ask for details!

+ Electric strength voltage: 6 kVrms, 50
Hz,

up to 12 kVrms or up to 20 kV DC onon
special request.

+ Single shot voltage: up to 12 kV norm
wave (1.5/50 usec)

 Partial discharge:4 KVrms, <10pC, up
to 7 kV upon special request

* Insulation resistance: 10 GQ min. at
500 V

» Creeping distance: 42 mm min.

 Air distance:14 mm min.

* Inductance: —80 nH (typical)
 Capacity/mass: —110 pF

+ Capacity/parallel: —40 pF

* Operating temperature: -55°C to
+150°C

* Mounting - max. torque for contacts: 2
Nm

* Mounting - max. torque: 1.8 Nm M4
screws

* For pulse power details, please see
UXP-300 datasheet

e Series UXP 600

600 Watt power Resistor. US Patent-No. 5,355,281

Slancang M5O
" A OV o pauest) Canmertior seraw Swuad mas P
[ n 1 > - -
Q= e N (LI
8 N @)= IR s R et
L /',”5 \ ‘I . ' D camgated |
o |- el A
|2 =y O « Borshole
B () r— f Ve 7
| je=m ~
Test Method ,:E’L‘j"
Short time overload 1.000 W/10sec 0.4%
Humidity steady state 56 days/a0°C/95% 0.25%
Temp. sycling 58/+125/5cycles 0.20%
Shock 40¢/4,000 tmes 0.25%
Vibrations 2.500Hz/10g 0.25%
Load life 3,000¢y! P 30 man, on / 30 min off 0.40%
Terminal strengths £ contacts 200N 0.05%
Dvm Millimeter inches
NMa Max Min NMax

A 592 608 2.3 2354

B 368 362 1409 1425

Cc 45 55 0177 0218

D 38 342 1.331 1346

E 570 58.0 2244 2283

F 642 658 2527 259

G 175 185 0689 0.728

H 4.05 43 0.159 0.169

J 6.5 75 0256 0295

K 45 5.5 0.177 0216

L 145 155 05N 0.610

M 295 305 1.161 1.200

N 315 325 1.240 1279

0 568 572 2236 2.262
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Ultra High Power Resistor

@
elronis .

e Series UXP 800
800 Watt power Resistor. US Patent-No. 5,355,281

For variable speed drives, power supplies, control devices,
robotics, motor control and other power designs, the easy
mounting fixture guarantees an auto-calibrated pressure to the
cooling plate of about 120 to 160 N.

+ Special resin-filled epoxy casing with
large creeping distance to mass, large air
distance between the terminals and high
insulation resistance (CTI 600).

SwncaT Ay
* :‘ 9 (W8 2+ seueyl) Coremtion screm Dvnad e Pew
General Characteristics: Specifications: p [ =1 V_l i |1
& — : s
Electric support: - Resistance values: 0.5 Q to 1 MQ 8 & el .,I‘J;i 1 t:'._, e
* High alumina ceramic metalized with " Resistance tolerance: £5% 10 £10% L o E # [ n ’ T
Etronics ALTOX film on bottom for better ~ * Temperature coefficient: +150 ppm/°C ey mermioseonne |
heat transfer and optimum discharge. (others upon request) : - A oL
Encapsulation: « Maximum working voltage: 5,000 V DC, /\ ¢ u’;,.,.h 5 /“
s
M

higher voltage upon request,

not exceeding max. power

» Short time overload: 1,200 W at 70°C for
10 sec., AR = 0.4% max.

Resistance Element: - Power rating: 800 W at 85°C bottom case = =% Methad i

- Special design for low inductance and temperature. Snort time overload 1,000 W/10sec 0.4%
capacitance values. The element employs * Peak current: up to 1,500 A depending on Hurmidity steady state 56 days/40°C/95% 0.25%
our special METOXFILM, which pulse length and frequency Temp. cycling 5572125/ 5cycies 0.20%
demonstrates stability while covering high Please ask for details! Shock 40g4,000 simes 025%
wattage and pulse loading. * Electric strength voltage: 6 kVrms, 50 Hz,  yiaeatons 2-500Hz/10g 0.25%
Contacts: up to 12 kVrms or up to 20kV Load life 3.000cy! Pr 30 min. on /30 min o 0.40%
« Easy load connecting with M4 or M5 DC on special request. Tarminal stiengths £ Contacts 200N P

screws. (Inch thread terminals on special » Single shot voltage: up to 12 kV norm

request.) wave (1.5/50 psec)
« Connector height (M+N) available from - Partial discharge: 4 KVrms, <10 pC, up to Dim Alimeta Inches
25 to 42 mm. 7 kV upon special request i | Min Max = Mn _ Max

* Various sleeves for increased creeping . Insulation resistance: 10 GQ min. at 500 V A 82 | 608 | 231 239
distance up to 85mm or potted cable - Creeping distance: 42 mm min. B 358 362 1408 25
connections are available upon special - Air distance: 14 mm min < 45 B o177 Cz2's
request. I ) D 338 342 1331 1346
S : * Inductance: —80 nH (typical L

« Materials in accordance with UL94-v0 C itv/ .1 4é yr:: ) E 570 80 | 2244 | 2283
* Capacity/mass: —140 p F 642 §58 2527 259
120 . ) — . . 980 » Capacity/parallel: —40 pF G 175 185 0Es3 0728
100 | | | A | . ..sw ° Operating temperature: -55°C to +150°C H 05 £.3 C.159 = 0.163
sol < ',]m * Mounting - max. torque for contacts: 2 J 65 75 0258 0285
P 1 clwo  Nm K 5 55 0.177 026
wl} ‘lws - Mounting - max. torque: 1.8 Nm M4 ; B 185|105y | 1080
¥ ‘ 295 305 1161 20"

20 screws
. [ ¢ ‘ ]’62 N 315 325 1240 279
0 25 50 75 100 125 150 17% 0 56.8 572 2236 2252

Bottom Case Temperature, °C
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Ultra High Power Resistor

43

For variable speed drives, power supplies, control devices, robotics,

motor control and other power devices, the easy mounting fixture
guarantees an auto-calibrated pressure to the cooling plate of about

120 to 160 N.

General Characteristics:

Encapsulation:

* Special resin-filled epoxy casing
with large creeping distance to
mass, large air distance between
the terminals and high insulation

resistance.
Resistance Element:
« Special design for low

inductance and capacitance
values. The element employs our
special METOXFILM, which
demonstrates stability while
covering high wattage and pulse
loading.

Contacts:

+ Easy load connecting with M5
screws (others upon special
request). Materials in accordance
with UL94-V0

o RS883888

13000 Power, S

ko

v >~ - *

|
*
\
* * *
|
.

|
|
|
i
i
1

25 50 75 100 125 150 175

Bottom Case Temperature,"C

Derating (thermal resist.) UPT 400: 5.55W/°K (0.18°K/W)
Power rating: 400W at 85°C bottom case temp.*

Please ask for detailed mounting procedure!

* This value is only applicable if using thermal conduction to
heat sink Rth-cs<0.025°K/W.

This value can be obtained by using a thermal transfer
compound with a heat conductivity of 1 W/mK. The flatness of
the cooling plate must be better than 0.05 mm overall.
Surface roughness should not exceed 6.4 um.

Specifications:

* Resistance values: 0.5 Q to 1 MQ

* Resistance tolerance: +5% to +10%, tighter
tolerances are available upon request, with
reduction of max. power/pulse rating. Please
ask our local representative!

* Temperature coefficient: £150 ppm/°C
(others upon request)

* Maximum working voltage: 5,000 V DC,
higher voltage upon request, not exceeding
max. power

» Short time overload: 700 W at 70°C for 10
sec., AR = 0.4% max.

* Power rating: up to 400 W at 85°C bottom
case temperature

 Electric strength voltage: 6 kVrms, 50 Hz,
up to 12 kVrms or 23 kV DC upon special
request.

« Single shot voltage: up to 12 kV norm wave
(1.5/50 psec)

 Partial discharge: 4 KVrms, <10 pC, up to
7kV upon special request

* Insulation resistance: 10 GQ min. at 500 V
* Inductance: —80 nH (typical)

« Capacity/mass: —110 pF

« Capacity/parallel: —40 pF

* Operating temperature: —-55°C to +150°C

* Mounting - max. torque for contacts: 2 Nm
* Mounting - Max. torque : 1.8 Nm M4 screws

*Series UPT 400

(w)
|

D oaxwoRrxz0Om"nmooo »

400 Watt power Resistor. US Patent-No. 5,355,281

e ] ]
o DGRl e
D

S
3

m
A

Mn Mzx
852 668
52 68
245 255
0.1 0.2
205 215
220 230
56.2 57.8
195 205
285 295
332 408
4. 43
1.85 2.15
56.8 57.2
288 232
13 R

N o008

(VRS

0846
0206
2278

nonT
u".f':'/

1.606
0168
0.085
2252

=

>

0067
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Ultra High Power Resistor

44

For variable speed drives, power supplies, control devices, robotics,
motor control and other power devices, the easy mounting fixture
guarantees an auto-calibrated pressure to the cooling plate of about
120 to 160 N. Materials in accordance with UL94-V0

e Series UPT 600
600 Watt power Resistor. US Patent-No. 5,355,281

- Configurations: e/package)
P . . - NP Standardversion

: [
Specifications - i ' 2 3
* Resistance values: 0.5 Q to 1 MQ 5“ 1 i 3 4 3 4
* Resistance tolerance: 5% to +10%, 2™ -
tighter tolerances are available g 4 .

. . - 1 1 I
upon request, with the reduction of the S 1 - 3 2 1
max. power/pulse rating. Please ask our 5 { { 600W
sales team ! 0 : % 75 %00 125 150 175
* Temperature coefficient: 150 ppm/°C Bottom Case Temperature, °C, 4

(others upon request)

Maximum Power Rating see UPT - Configurations

__sz."'gn

« Maximum working voltage: 5,000 V DC, Dim. Millimeter Inches

higher voltage upon request, not Min. Max. Min. Max. 5]
exceeding max. power A 59.2 608 2331 @ 2394 oo
» Short time overload: 1,000 W at 70°C B 35.8 36.2 1.409 1.425 W 2
for 10sec., AR = 0.4% max. (for conf. 2 Cc 13.56 14.5 0.531 0.571 2x250W
and 3) D 33.8 34.2 1.331 1.346

« Power rating: up to 600 W at 85°C E 57.0 58.0 2.244 2.283 7
bottom case temperature, see confi- F 64.2 65.8 2.527 2.591 1
gurations G 9.5 10.5 0.374 0.413

* Electric strength voltage: 6 kVrms, 50 H 4.05 4.3 0159 0.169

Hz, up to 12 kVrms or 23 kV DC ': fjg fgg 82‘;? 82?3

upon special request. : ' ; :

 Dielectric strength between R1-R2: 'g 52322 gsg ;ggg ;ggg

>5kV DC

« Single shot voltage: up to 12 kV norm K A o s s =

wave (1.5/50 psec) k——B — w:;gﬂs DImens'°ns'

+ Partial discharge: 4 KVrms, <10 pC, @ / 2

up to 7 kV upon special request - TT—— J

* Insulation resistance: 10 GQ min. at ?/5\_&&&—;{///@( : I T

500 V | 1 T ol

* Inductance: -80 nH - e ) t |

- Capacity/mass: —110 pF = A~ ——=| D E F : T

- Capacity/parallel: —40 pF = o ‘

. Oeerating temperature: -55°C to _¢/_ P @ v

+150°C L N /@‘\ /_ﬂ

‘/La/
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e Series UXM
400 Watt High Pulse Load Resistor

For variable speed drives, power supplies, control devices, robotics,
motor control and other power devices, the easy mounting fixture
guarantees an auto-calibrated pressure to the cooling plate of about

120 to 160 N.
General Characteristics: Specifications: _
P - T Dimensions:
Electric support: _ 7, Rtk o, =
- High alumina ceramic metalized with E:?:Zgz: r;:r(:\?c% 1+(5)‘;ot§ _?10cy (others upon | : }_‘x | I
: . ° | e o B/} T () u J! -+t
Etronics ALTOX film on bo’Ftom for request) _l Hne sy M|/
better heat transfer and optimum o _ , l L
discharge. » Temperature coefficient: +500 ppm/°C typical No's | l : l l
Encapsulation: (others upon request) . .
- Special resin-filled epoxy casing with ~ * Maximum working voltage: Depending on max. o | Fomn :
large creeping distance to mass, large ~ Pulse load capability. TR | A A
o di : Please ask for details! o — 0 = Borercle
air distance between the terminals and ; [ omwnce
high insulation resistance (CTI 600). + Short time overload: 600 W at 70°C for 10 sec., b H X
Contacts: AR = 0.4% max. %
. Easy load Connecting with M4 or M5 * Power rating: 400 W at 85°C bottom case ‘ Tost Maethod r'p’?l(ﬁ;‘.!
screws temperature.(higher upon request) | ha
' ) . . ) ) | Short time ovetioad | 1,000 WN0sec 0.4%
« Connector height (M+N) available * Electric strength voltage: Standard: 6 kV DC, up L] - e
Humidity steady state | 56 daya/M0°C/95% 0.25%
from 25 to 42 mm. to 12 kV DC upon request e s GRRa A
: . . | Temp. | 554 8 :
- Various sleeves for increased * Partial discharge: upon request o — R ﬁ:os oo
creeping distance up to 85 mm or * Insulation resistance: 10 GQ min. at 1000 V Stbintend ey i ~
. . . . | Vibrations 2-500H2/10g 0.256%
potted * Creeping distance: 42 mm min. ~ .

. . o . . Load 5fe 3,000cyl Pry 30 min. on / 30 min off 0.40%
cable connections are available upon * Air distance: 14 mm min. R Gy 36080 —
special request - Inductance: 400 nH + 1pH (typical) T TS o | :

* Materials in accordance with UL94-V0O - Capacity/mass: 110 pF (typical) = e —_— |
* Operating temperature: —55°C to +150°C Mir Max Min. R
* Mounting - max. torque for contacts: 2 Nm A 69.2 608 | 2331 | 2394
. 1 409 425
* Mounting- max. torque: 1.8 Nm M4 screws g 3;2 32; ;53;' | ;5;’
D 338 342 1.331 1.346
Derating: E 670 | 580 | 2244 | 2263
100 r -1 400 Best results can be obtained by F 64.2 66.8 | 2527 | 2 591
80 - - . (. {3 ]320 using a thermal transfer G ,B'E 105. 10374 | 0413
_ v i compound with a heat ﬁ 'sog ;g ‘ g;gz 1 g;gz |
00| % t Y I % 1240 conductivity of better than 1 W/ X e as | o | 0z1e
40 | } - - 2 l1s0 mK. The flatness of the cooling ¢ A% i85 | o7 | o6t
20 i L plate must be better than 0.05 M 20.5 20.5 1161 1201
' o T | ] 80 mm overall. Surface roughness N 3186 3265 | 1240 | 1279
0 - 0 should not exceed 6.4 pm. o 56.8 672 | 2236 | 2252
0 25 50 75 100 125 150 175
Bottom Case Temperature, °C
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For variable speed drives, power supplies, control devices,
robotics, motor control and other power designs.

General Characteristics:

Electric Support:

 High-purity ceramic metalized with
Etronics’ ALTOX film on bottom for
better heat transfer and optimum
discharge.

Encapsulation:

» Special resin-filled epoxy casing.
High insulation resistance (CTI 600),
high dielectric strength and partial
discharge capability.

Resistance Element:

+ Special design for low inductance
and capacitance values. The
element employs our special
METOXFILM, which demonstrates
stability while covering high wattage
and pulse loading.

* Materials in accordance with

UL94-VO

Specifications:

* Resistance values: 0.5 Q to 1 MQ
(others upon request) 100
* Resistance tolerance: 5% to £10% g

* Temperature coefficient: £150 ppm/°C
(others upon request)

* Maximum working voltage: 5,000 V DC,
higher voltage upon request, 60

not exceeding max. power

» Short time overload: 1,000 W at 70°C
for 10sec., AR = 0.4% max. (for

conf. 2 and 3)

* Power rating: 600 W at 85°C bottom
case temperature (others upon

request)

* Peak current: up to 1,500 A depending
on pulse length and frequency

Please ask for details!

* Electric strength voltage: 6 kVrms, 50
Hz,up to 12 kVrms upon special

request.

+ Single shot voltage: up to 12 kV norm
wave (1.5/50 psec)

* Partial discharge: 4 KVrms, <10 pC, up
to 7 kV upon special request

* Insulation resistance: 10 GQ min. at 500
Vv

* Inductance: —80 nH (typical)

» Capacity/mass: —110 pF
 Capacity/parallel: —40 pF

* Operating temperature: res. body: —-55°C
to +150°C

* std. cables: —40°C to +120°C (other
cables upon request)

* Mounting- max. torque: 1.8 Nm, M4
screws

* For pulse power details, please see
datasheet UXP-600

600 Watt Resistor . US Patent-No 5,355,281

123 4 1
Standardversion
600w
G
v
E
t
J
) R
/
g §> (
B
L~
- 4 Typical Dim
Test Method results
Short time 1,000 W/i0sec (for 0.4% A
overload 600 W Element) 8
pumidity s1eady 56 dayst40"C/5% 0.25% -
Tomp cycling  -55/+125/5cycles 0.20% -
Shock 400/4,000 tmes 0.25% g
J
Vibrations 2-500H210g 0.25% "
: , Pn30min.on/30 A L
Load kfe 3,000cyl - gﬂ 0.40% 0
120 T 1
100 N UXP 600
0. g
& | |
60 g - .
40 8 | | »
© ' |
& [ |
20 3 ' '
0 i
0 25 50 75 100 125

e Series ULX 600 (Very low component height)

3 4 5 6

2 [ [ R
1 2 3 4 12 3 & 1 2 3 4

s00W 2 x250W 2 x 250w

3 x 120w

S

B

Ix120W

—K

Bottom Case Temperature, °C

o

|
L

g

tharmal compound

4

O=

~

Borehole

distance

Milmete:

Min
570
195
255
80
510
565
852
0%
125
83
2%
68

Max
680
205
265

as
820
575
o7
0B
138
58
255

572

720

480

Rated Power W
8

240
120

175

Vax
2263
0.807
1.043
0.374
2047
2264
2626
0.032
0.532
0228
10.038
2252

TR

H

.

* Sewdaed conemetions with 250mm cobile (Fadox @ GKW AX 1 Smmf)
Obwr cabiln type o caldn hogth on spechl requos,
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Etronics & EBG are pleased to introduce our strength in custom-designed passive components. Listed below are just some of the
components we have developed in close cooperation with our valued customers.

* INX
3 x 70 up to 3 x 100W Thick Film Resistor with four * GWN o _ _ o
or six terminals. All resistor values available from 1 1,800 W Non-Inductive Discharge Resistor for traction application.

Q to 1 MQ. Insulation voltage >2500 V, Non-
Inductive Design
* SWS

* SMG & ESP High Current Pulse Load Resistor, <0.5Q, e.g. 3,500A for 100 m sec. for 0.1Q value.
High Pulse Load Resistors; different versions

available: 1 Q to 1 MQ as standard, easy M4
mounting and connecting

+ UMT 400

High Pulse Load Resistor with two internal resistors,
based on a specially selected metal alloy. The
design for the resistive layers shows best results
regarding power and pulse load energy relative to
available active area size!

- DISC 120

Press Pack Ultra-High-Power Resistor (up to 10 kW)
for ohmic values <1 Ohm. Designed for high current
peaks! With high creeping distance design!

- MODULE

Ultra Compact Custom-Designed Resistor/Hybrid
Module. This solution offers many options for
different internally connected resistors/components.
Easy connection through use of standardized
multiple pin strips. Extremely high- insulating potting
material used to cover the active area! Easy
mounting and handling!

* RXP

High-Power Resistor solution with integrated air-
cooled heat sink! Up to three internal resistors with
four terminal contacts available! High insulation
rating!

Dimensions comply with standard electrolytic
capacitors. Low air flow needed for high power
rating performance!
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@
efronis .

Etronics Sarl

8, rue de Temara
z.a. du bel-air
F-78108 St. Germain-en Laye
FRANCE
Phone: (+33) 1.39.10.29.00

Mail: sales@etronics.fr
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