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Innovative thermal conductive foils
• very good thermal properties
• silicone containing and silicone-free versions
• optimal contacting between device and heat sink
• easy fitting by means of adhesive coating
• 24 h sample cut service
• individual cuts according to customer specifiations

Thermal contact materials
Thermal conductive materials

Innovative thermal conductive foils
Efficient thermal conductive materials

Thermal contact materials
• aluminium oxide-, Kapton- and mica discs
• high dielectric strength at very good thermal conductivity
• best mechanical properties
• easy and clean handling
• wide operating temperature range
• cuts and special designs acc. to customer’s requirement

Thermal conductive materials
• with high long-term stability and thermal conductivity
• smallest heat transfer resistances
• excellent compensation of unevennesses
• electrical conductive and insulating
• as sheet material or rolled goods
• customised cuts by means of 24 h sample delivery service

Efficient thermal conductive materials
• fluid GEL thermal conductive material, thermal conductive

paste and glue
• optimum balance of roughnesses and unevennesses
• good performance and processing properties
• automatic dispensable
• containing silicone and silicone-free
• other packaging seizes and container types upon request



art. no. thermal conductivity
[W/m·k]

material thickness
[mm]

type

WFQ 25 ... 2.5 0.152 aluminium foil

WLFG 9010 ...
WLFG 9015 ...
WLFG 9020 ...
WLFG S 900 K

5.5
6.0
4.0
7.5

0.150
0.200
0.250
0.175

graphite foil

FSF 15 P 011
FSF 15 P 012
FSF 15 P 014
FSF 20 P

1.5
1.5
1.5
2.0

0.114
0.127
0.140
0.200

phase-change
thermal conductive foil

– other thermal conductive materials and cuts according to to customer’s specifications

WLFG 9010 54 x 94

 Thermally conductive foil dimension

Order example



dimension
[mm]

blanks manufacturer component

34 x 94

3
4

80
94

Ø
 6

,5

Infineon
MCC
IXYS
Semikron

45 x 108
4
5

93
108

Ø
 5

,5

Infineon

IXYS

Econo 2 / Econo PIM 2 / Econo PACK 2 / 
Econo BRIDGE / Iso PACK 2
E2-Pack

54 x 94

5
4

80
94

Ø
 6

,5

Infineon
MCC
IXYS
Semikron

MTC / Iso PACK 54
MD … M3 / MD … M5
PWS-E Flat / PWS-E
SEMIPOINT 4

62 x 107

4
8

6
2

93
107

Ø
 6

,5

Infineon
MCC
IXYS 
Semikron

62 x 122

5
0

6
2

110
122

Ø
 5

,5

Infineon

IXYS
Semikron

Econo 3 / Econo DUAL + / Econo PIM 3 / 
Econo PACK 3
SimBus F
SEMIX 3p / SEMIX 3Ip

73 x 140

5
7

7
3

124
140

Ø
 6

,5

Infineon IHV

130 x 140

5
7

1
1
4

1
3
0

124
140

Ø
 7

Infineon IHM / IHV

140 x 190

57

1
2
4

1
4
0

171
190

Ø
 7

Infineon IHM / IHV

IGBT

Int-A-Pak (New) / 34mm modules
MF … F2 / MT … T2 / MD … D2 
Y4-M6
SEMITRANS 2 / SEMIPACK 2

Dual Int-A-Pak / 62 mm modules
MT … L2
E3-Pack
SEMITRANS 3 / SEMITRANS 4



dimension
[mm]

blanks component

36.9 x 58

3
2

,3
3

6
,9

12,5
16,516,5

3,3
58 Micro DC/DC-converter

55.9 x 58
5

0
,8

5
5

,9

12,5
16,516,5

3,3
58 Mini DC/DC-converter

55.9 x 117

5
0

,8
5

5
,9

12,8
45,745,7

117
3,3

Maxi DC/DC-converter

DC/DC converter

dimension
[mm]

blanks component

45 x 57

4
5

47,5
57

Ø
 4

,4

SSR 1

73.5 x 104.5

4
7,

6
7

3
,5

92
104,5

Ø
 4

,4

SSR 2

17 x 38.1

1
7

30,2
38,1

Ø
 4

,4 SSR 3

34 x 94

3
4

80
94

Ø
 4

,4 SSR 4

Solid State Relais



art. no. thermal conductivity
[W/m·k]

material thickness
[mm]

type

WFQ 25 ... 2.5 0.152 aluminium foil

WLFG 9010 ...
WLFG 9015 ...
WLFG 9020 ...
WLFG S 900 K

5.5
6.0
4.0
7.5

0.150
0.200
0.250
0.175

graphite foil

WLFT 404
WLFT 405
WLFT 8805
WLFT 8810
WLFT 8815
WLFT 8820
WLFT 8926

0.4
0.5
0.6
0.6
0.6
0.6
1.5

0.127
0.150
0.130
0.250
0.380
0.500
0.2 / 0.25 / 0.5

double-sided adhesive ther-
mal conductive foil

WLFT 30 3.0 0.15 / 0.23 one-side adhesive 
thermal conductive foil

FSF 15 P 011
FSF 15 P 012
FSF 15 P 014
FSF 20 P

1.5
1.5
1.5
2.0

0.114
0.127
0.140
0.200

phase-change
thermal conductive foil 

– other thermal conductive materials and cuts according to to customer’s specifications

WLFT 8810 20 x 24

 Thermally conductive foil dimension

Order example



dimension
[mm]

blanks manufacturer LED package

12 x 15

12

1
5

Lumileds Luxeon
Sharp

Nichia
LG Innotec

CoB 1202S
Mini ZENIGATA / GW6BMG / GW6BGG / 
GW6BMW / GW6BGW / GW6NGW
NTCWT / NTCWS / NVNWS / NJCWS
LEMWM12480 / LEMWM12490

13.35 x 13.35

13,35

1
3
,3

5
Cree
Seoul Semiconductor

CXA13XX / CXB13XX
SAW 806 / SAW810 / SAW906 / SAW910

13.5 x 13.5

13,5

1
3

,5

Citizen CLU026 / CLU027 / CLU028 / CLU700 / CLU701

15 x 15

15

1
5

Osram Soleriq P9

15.85 x 15.85

15,85

1
5
,8

5

Cree CXA15XX / CXB15XX

16 x 19

16

1
9

Lumileds Luxeon
Nichia
LG Innotec

CoB 1202 / CoB 1203
NFCWL / NVEWL / NVCWL
LEMWM19480 / LEMWM19490 / 
LEMWM19680 / LEMWM19690

17.85 x 17.85

17,85

1
7
,8

5

Cree CXA18XX / CXB18XX

18 x 18

18

1
8

Osram Soleriq S13

19 x 19

19

1
9

Citizen

Seoul Semiconductor

CLU036 / CLU038 / CLU710 / CLU711 / CLU720 
/ CLU721
SAW815 / SAW915

20 x 24

20

2
4

Lumileds Luxeon
Sharp

LG Innotec

CoB1204 / CoB1205 / CoB1208
Mini ZENIGATA / GW6DMB / GW6DGB /  
GW6DMC / GW6DGC / GW6DMD / GW6DGD / 
GW6DME / GW6DGE / GW6TGB /  
Tiger ZENIGATA / GW6TGC
LEMWM24780 / LEMWM24790 / 
LEMWM24980 / LEMWM24990 /
LEMWM24B80 / LEMWM24B90



dimension
[mm]

blanks manufacturer LED package

23.85 x 23.85

23,85
2
3
,8

5

Cree CXA25XX / CXB25XX

24 x 24

24

2
4

Osram Soleriq S19

27.35 x 27.35

27,35

2
7
,3

5

Cree CXA30XX / CXB30XX

28 x 28

28

2
8

Lumileds Luxeon
Citizen
Seoul Semiconductor
LG Innotec

CoB 1211
CLU046 / CLU048 / CLU731
SAW822 / SAW922
LEMWM28D80 / LEMWM28D90 / 
LEMWM28E80 / LEMWM28E90

34.85 x 34.85

34,85

3
4
,8

5

Cree CXA35XX / CXB35XX / CXA2Studio

38 x 38

38

3
8

Citizen
Seoul Semiconductor
Nichia

CLU056 / CLU058 / CLU550
SAW833 / SAW933
NFEWH



Thermal resistances vs. contact pressure

pressure [psi]  7.25 29 58 87

thermal resistance WFK 18 [K/W]  0.50 0.42 0.37 0.33

thermal impedance WFK 18 [K-cm²/W]  1.75 1.38 1.25 1.18



Thermal resistances vs. contact pressure

pressure [psi]  7.25 29 58 87

thermal resistance WFK 25 [K/W]  0.38 0.33 0.30 0.27

thermal impedance WFK 25 [K-cm²/W]  1.13 1.00 0.92 0.83



Thermal resistances vs. contact pressure

pressure [psi]  7.25 29 58 87

thermal resistance WFK 35 [K/W]  0.25 0.21 0.17 0.15

thermal impedance WFK 35 [K-cm²/W]  0.94 0.81 0.75 0.56



Thermal resistances vs. contact pressure

pressure [psi]  7.25 29 58 87

thermal resistance WFK 60 [K/W]  0.24 0.16 0.12 0.09

thermal impedance WFK 60 [K-cm²/W]  0.88 0.56 0.38 0.31



Thermal resistances vs. contact pressure

pressure [psi]  7.25 29 58 87

thermal resistance WFK 65 [K/W]  0.18 0.12 0.10 0.08

thermal impedance WFK 65 [K-cm²/W]  0.68 0.50 0.39 0.31







Thermal resistances vs. contact pressure

pressure [psi] 0 14.50 29 43.51

thermal resistance WFKF 20 05 [K/W]  0.60 0.56 0.53 0.50

thermal impedance WFKF 20 10 [K/W]  1.31 1.20 0.98 0.89







Thermal resistances vs. contact pressure

pressure [psi] 10  25 50 100  200

thermal resistance FSF 16 P 010 [K/W] 0.95 0.94 0.92 0.91  0.90

thermal resistance FSF 16 P 011 [K/W] 1.19 1.17 1.16 1.14  1.12

thermal resistance FSF 16 P 012 [K/W] 1.38 1.37 1.35 1.33  1.32

thermal impedance FSF 16 P 010 [K-cm²/W] 0.81 0.81 0.75 0.75  0.75 

thermal impedance FSF 16 P 011 [K-cm²/W] 1.06 1.00 1.00 1.00  0.93

thermal impedance FSF 16 P 012 [K-cm²/W] 1.18 1.18 1.18 1.12  1.12
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fixing tab=Lblack anodised=SA

natural colour anodised=ME
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... ventilation slots (optional)
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A B C D E thread sleeve height

dim. [mm]art. no.
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B C D E thread sleeve height

dim. [mm]art. no.

A
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D-Sub hoods
– design with large cable space
– hoods with self-cutting threaded bolts
– hoods with quick fastener
– compact hoods with cable outlet on the side

USB & RJ 45 connectors
D-Sub connectors

D-Sub hoods
D-Sub accessories

D-Sub connectors
– with Wire Wrap, solder cup and dip soldering 
 connection
– with plastic angle and rivet, earthing plate, snap-in clip
– with metal angle and rivet

D-Sub accessories
– cable reels
– cut-out covers
– HF-dense seal caps
– HF seals
– Dust covers
– Threaded couplings

USB & RJ 45 connectors
– USB 2.0 type A and typ B
– USB 2.0 mini type B
– USB 2.0 micro type B
– USB 3.0 type A
– USB 3.1 type C
– RJ 45
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Order example (case and assembly type)

DSM / DBM 7W2 L GN UN

connector  Contact pattern connection type  assembly type internal thread 

 (DSM = D-Sub male header mixed layout (see overview) signal contact (see overview) (UNC 4-40)

 DBM = D-Sub female header mixed layout) (L = solder bucket connection)
case assembly type (optional)

Overview contact pattern
– the contact pattern is valid for male headers
– for using socket connectors the hole pattern has to be mirrored

... 2W2C ... ... 3W3 ... ... 5W5 ...

... 7W2 ...

... 8W8 ...

... 9W4 ...

... 13W3 ...

... 17W2 ...

... 21WA4 ...

... 25W3 ...

... 27W2 ...

Order example (mixed layout contacts)
 

HAS 10 TA

high-power contacts current connection type mixed layout contacts

(HAS = high-power contacts male) (10 A) (see overview)

mixed layout contacts

Overview mixed layout contacts, connection type

solder bucket connection crimp connection PCB connection
straight straight angled

... L ... C ... TA

male

female



Overview assembly type (optional)

L L

TA TA

GN
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... L GN M3

... L GN UN
... L GNS M3
... L GNS UN
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... TA MW UN
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1. General provisions
1.1. The present General Terms and Conditions (GTC) 

apply to all of our business relationships with out 
customers (“Purchaser”). The GTC only apply if the 
Purchaser is an entrepreneur (§ 14 of the German 
Civil Code), a legal entity of public law or a special 
fund under public law.

 The GTC particularly apply for contracts about the 
sale and/or the delivery of transportable objects 
(“Goods”), regardless of whether we manufacture 
the Goods ourselves or buy them in from suppliers 
(§§ 433, 651 of the German Civil Code). Unless 
otherwise agreed, the GTC apply, in the version 
valid at the time of the Purchaser’s order or in the 
version last transmitted to them, as a framework 
agreement for similar future contracts, without us 
having to refer to them each time.

1.2. Our GTC apply exclusively. Deviating, contradicting 
or additional General Terms and Conditions of the 
Purchaser are only part of the contract if we have 
expressly authorised their validity. This approval 
requirement applies in any case, also if we make 
deliveries to the Purchaser without reserve, in full 
knowledge of their Terms and Conditions. Individu-
al, isolated agreements with the Purchaser (inclu-
ding ancillary agreements, additions and changes) 
always take priority over these GTC. The content of 
this type of agreement, subject to counterevidence, 
is to be determined according to a written contract 
or our written confirmation.

1.3. Legally relevant declarations and announcements 
of the Purchaser with regards to the contract (for 
example deadline agreements, defect notifications, 
withdrawal or reduction) are to be submitted in wri-
ting, i.e. in written or text form (for example letter, 
e-mail, fax). Legal form provisions and other certi-
ficates, especially in case of doubts about the legiti-
mation of the declaring party, remain unaffected.

1.4. References to the validity of legal provisions are 
only for clarification purposes. The legal provisions 
therefore apply even if there is no reference, unless 
they have been modified directly in these GTC or 
expressly excluded.

2. Quotations and orders 
 Our quotations shall be subject to change without 

notice and are non-binding. This applies also to 
information contained in price lists, leaflets etc. 
Delivery dates stated in our quotations or given to 
the purchaser by any other means are approxima-
te, and we shall endeavour to keep to them. Delays 
in delivery shall give no right to claims, unless we 
have explicitly confirmed such delivery dates and an 
adequate period of grace granted to us has expired. 
Orders shall only be binding on us when they have 
been explicitly confirmed in writing, regard- less 
of the form in which they have been placed with 
us. Statements made in catalogues are simply de-
scriptions of goods and under no circumstances do 
they constitute warranted qualities. Furthermore, the 
characteristics of our samples cannot be regarded 
as warranted characteristics.

3. Prices
 Prices shall be valid only when confirmed by us in 

writing. They are exclusive of VAT at the current 
rate and incidentals such as postage and packing, 
freight, insurance etc., as of storage. If deli- very is 
made more than 4 months after the date of order, 
we shall be entitled to invoice the price valid at the 
date of despatch, even though different prices were 
initially confirmed. The price valid at the date of des-
patch shall also apply if the order was confirmed 
without prices being stated. When an order on call 
is placed, partial deliveries shall be invoiced at the 
price valid at the date of despatch. Any request by 
the purchaser for subsequent modifications shall en-
title us to amend prices.

4. Conditions of payment
 The invoiced sum is to be paid net within 30 days 

of date of invoice and delivery. If the purchaser is in 
default with any payment, we are entitled to claim 
interest for such default at the normal rate of interest 
charged for current accounts. If we are able to prove 
that we have incurred greater losses as a result of 
the delay, we shall be entitled to claim compensation 
for such damages. We are however entitled at any 
time, in the context of an ongoing business relati-
onship, to execute a delivery in full or in part only 
against an advance deposit. We shall declare a cor-
responding reserve at the latest at the confirmation 
of the contract.

5. Set-off, right to retention
 Only claims which have been recognised by us or 

have become legally binding may be offset against 
our invoices. Any right to a retention to be exercised 

by the purchaser in connection with our claims is 
explicitly excluded. In case of defects in the delivery, 
the rights of the Purchaser remain unaffected, parti-
cularly with regards to point 10.3 of these GTC.

6. Delivery
 The delivery is performed from the storage, whe-

rever the place of fulfilment for the delivery and 
any subsequent fulfilment may be. Upon request by 
the Purchaser, the Goods will be sent to a different 
place of their choice (shipped purchase). Delivery 
of our goods is explicitly made on behalf of and 
at the risk of the purchaser. The risk shall pass over 
to the purchaser when the ordered goods leave our 
premises. The same applies if goods are collected 
in our premises from the point in time at which we 
notify the purchaser that they are ready for coll-
ection. Unless we have received instructions to the 
contrary from the purchaser, we shall decide at our 
discretion on the most economical delivery method 
without assuming any liability for the chosen means 
of delivery.

7. Specially manufactured goods
 Components made according to a sample or a dra-

wing or by special request must be taken over and 
paid for, unless they have a defect we are answera-
ble for and which makes the components complete-
ly unfit for the purchaser‘s purposes. If their fitness 
for the purchaser‘s purposes is only reduced, the 
purchaser may request a reduction of payment but 
the contract shall not be cancelled.

8. Quantities
 We are entitled to supply quantities which are above 

or below the ordered quantities by up to 10%. Such 
deviations are usual in this trade and the deliveries 
are deemed as being in compliance with the con-
tract. If delivery quantities fall below the ordered 
quantities there shall be no right to subsequent deli-
very of the missing quantity.

9. Reservation of proprietary rights
9.1. All goods supplied shall remain our property un-

til all current and future claims resulting from the 
Purchase contract and the business relationship 
with the purchaser (secured claims) have been paid 
in full. The purchaser is entitled to dispose of the 
purchased goods in the ordinary course of business 
transactions. Reservation of proprietary rights also 
applies to products resulting from processing, mi-
xing up or combining our goods, in which case we 
are considered as manufacturers. In the case where 
our goods are processed, mixed up or combined 
with goods of third parties, and the proprietary 
rights of such third parties remain in force, we are 
entitled to co-ownership according to the proportion 
of the amount invoiced for such processed goods. 
In such cases such rights to co-ownership shall be 
safeguarded by the purchaser.

9.2. The purchaser shall transfer to us, as a security, his 
claims against third parties resulting from the re-
sale of our goods in full or in the proportion of our 
coownership (see subparagraph 9.1). He is entitled 
to collect the amount of such claims on our behalf 
until revoked or until cessation of his payments 
made to us. The purchaser is not entitled to assign 
these claims to third parties.

9.3. The purchaser is not entitled to mortgage or transfer 
the goods which are subject to reservation by way 
of security.

9.4. The purchaser shall advise us immediately at any 
seizure of our goods or of any infringement of our 
rights by third parties.

9.5. In case of a default in payment or a deterioration 
in the financial situation, we are entitled to request 
immediate handing over of the goods which are 
subject to reservation. Any time limited claims shall 
immediately become due.

9.6. If the value of the securities exceeds our claims 
by more than 20%, securities to a corresponding 
amount will be released by us on request at our 
discretion.

10. Warranty
10.1. We expressly point out that all information and 

data is given to the best of our knowledge and be-
lief. The user is solely responsible for the proper use 
of our products and he should check their suitability 
for the intended application.

 Fischer Elektronik do not assume any warranty, 
whether expressed or implied, for the suitability, 
function or merchantibility of their products in speci-
fic or general applications, and they cannot be held 
liable for accidental or consequential damage due 
to non-observance of the above. .

10.2. Claims for defects can only be considered if the 
purchaser has complied with their obligation to 
check goods and submit a complaint as per Sections 

377, 381 of the German Commercial Code [HGB]. 
If goods have a defect attributable to us, we are 
obliged to effect a cure, excluding the purchaser’s 
right to withdraw from the contract or to reduce the 
purchase price (reduction), unless we are entitled to 
refuse to effect a cure by virtue of legal regulations. 
The purchaser shall grant us an adequate period of 
grace for effecting a cure. A cure may at our discre-
tion be an elimination of the defect (rectification) 
or the supply of new products. We are entitled to 
determine the cure owed according to the payment 
of the purchase price due by the Purchaser. The 
Purchaser, however, is entitled to retain a part of the 
purchase price that is proportionate to the defect. 
The expenses incurred for the verification and cure, 
particularly transport, road, work and materials 
costs (not: expansion and installation costs) are bor-
ne by us, if there is indeed a defect. Otherwise, we 
can require that the Purchaser bear the costs arising 
from the unjustified defect rectification request (par-
ticularly examination and transport costs), unless the 
Purchaser could not have been aware that the defect 
rectification was unnecessary.

10.3. If goods have a defect attributable to us, we are 
obliged to provide subsequent fulfilment, excluding 
the purchaser‘s right to withdraw from the contract 
or to reduce the purchase price (abatement), unless 
we are entitled to refuse subsequent fulfilment by 
virtue of legal provisions. The purchaser shall grant 
us an adequate period of grace for subsequent ful-
filment. Subsequent fulfilment may at our discretion 
be an elimination of the defect (rectification) or the 
supply of new products.

10.4. If rectification of the defect has failed, the 
purchaser shall be entitled to request a reduction in 
the purchase price (abatement) or to withdraw from 
the contract. Rectification shall be deemed to have 
failed after the second vain attempt, unless further 
attempts are reasonable in view of the object of the 
contract and can be reasonably imposed on the 
purchaser.

10.5. The purchaser‘s right to put forward further claims 
for damages shall remain unaffected by this.

10.6. If it becomes apparent (by the opening of an ap-
plication for an insolvency procedure for example) 
after the conclusion of the contract that our claims to 
the purchase price are endangered due to lacking 
payment capacities of the Purchaser, we will then be 
entitled to refuse the delivery and – after a possible 
period of notice – to withdraw from the contract in 
accordance with the legal provisions (§ 321 of the 
German Civil Code). For contracts about the manu-
facturing of specific items (making to specification), 
we can declare the withdrawal immediately; the le-
gal regulations about the dispensability of giving a 
period of notice remain unaffected.

11. Withdrawal
 When delivery in accordance with the contract is 

not possible for reasons beyond our control, we are 
entitled to withdraw from the contract. Such with-
drawal shall not en title the purchaser to assert any 
right against us.

12. Export clause
 We are not obliged to reimburse damages arising 

from delays in delivery or it being completely im-
possible to deliver as a result of statutory or official 
export restrictions, unless we act with intent or gross 
negligence suffered by the Customer or other per-
sons. The Customer’s duty to pay the agreed remu-
neration shall not be affected by disruptions in our 
performance as a result of export restrictions. We 
shall be entitled to withdraw from the contract if, 
after the contract is signed, our performance is dis-
rupted as a result of export restrictions.

13. Place of performance and jurisdiction, applicable 
law

13.1. The place of performance and the placeof venue 
for deliveries and payments andfor any litigation 
arising between us andthe purchaser shall be the 
headquarters of our company.

13.2. The relationship between the contractual parties 
shall be regulated solely in accordance with the law 
in force in the Federal Republic of Germany. The 
regulations of international uniform law, particularly 
the UN CISG, shall not apply.

Status as at: 29.07.2019

The latest T&Cs shall apply at all times. 
They may be downloaded at www.fischerelektronik.de

Terms and conditions of business 


