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PCB Substrate Pre-preg Category 

 In the PCB industry, there are a couple 
major Pre-preg PCB materials to choose from 
and our team is proud to have partnerships with 
some of these major suppliers.  

 

 Laird, Bergquist, Denka, and Sekisui are 
some of the industries leaders in thermally 
conductive PCB materials. 



Laird 

• The printed circuit boards (PCB) material technology is the thermally-conductive 
pre-preg (PP) that allows single-sided (SS) and multi-layer circuits to be made. The 
PP is formed into sheets in several thicknesses and is used to bond the integrated 
heat spreader to the circuit copper for the SS construction and two circuit copper 
sheets (DS) as a base for the ML constructions. There are three major applications 
for thermally-conductive PCB materials: power converters, motor controls, and 
LED lighting. 

•  Tlam™ thermally-conductive PCB substrates provide 8-10 times the heat 
dissipation compared to conventional FR4-based PCBs. The miniaturation of 
electronic devices continues to pack more and more power into smaller and 
smaller packages. The simplicity of the Tlam™ system takes the heat dissipation 
requirement in stride without significant design changes. The Tlam™ dielectrics are 
the key to these high-performance PCB substrates. The Tlam™ dielectric provides 
electrical isolation, thermal transfer, and adhesion layer for the substrates that are 
created for your specific needs. 

• The Tlam™ system is available in a wide variety of constructions. Tlam™ SS is the 
single side PCB substrate. Tlam™ DS is a double-sided copper laminates and Tlam™ 
PP is the dielectrics used to bond multi-layer PCB together. The Tlam™ system is 
the most versatile thermally-enhanced PCB substrate on the Market. 

 



 
 Tlam ML 1KA  

 
 Tlam DS 1KA is a double sided circuit copper laminate bonded together with Tlam 1KA dielectric. Tlam DS 1KA laminates are 
processed through standard FR4 plate and etch operations. Tlam DS 1KA laminates are available in 6-8 mil dielectric and 0.5 – 
4 ounce circuit copper combinations.  
 
Tlam PP is a thick, high flow, thermally conductive pre-preg that bonds the Tlam DS board to either an aluminum or a copper 
base plate to complete the multi-layer insulated metal PCB (Tlam ML). Tlam PP 1KA is available in 8-12 mil thicknesses to 
maintain dielectric isolation on buried 4 ounce circuit copper traces.  
 
The Tlam ML based on Tlam DS 1KA and Tlam PP 1KA materials have 8-10 times better thermal conductivity compared to FR4 
and this is the key to keeping components cool. The Tlam ML 1KA boards are processed through standard pick and place SMT 
and manual wire bond operations.  

  Multi Layer Constructions Based on TlamDS1KA and TlamPP 1KA  

FEATURESANDBENEFITS 
• UL® recognized up to 4 
ounce copper internally  
• Create cooper core IMPCB 
without whole fill step  
• UL® RTI of 130°C  
• RoHS Compliant  
• Environmentally green  

 
 APPLICATIONS 
• Multi-layer DC/DC power 
converters  
• Multi-layer LED substrates 





 



 
 Tlam SS 1KA  

• Thermally Conductive Printed Circuit Board Substrate 
•  Tlam SS 1KA™ is a thermally conductive printed circuit board (PCB) substrate. The substrate consists of a copper 

circuit layer bonded to an aluminum or copper base plate with Laird Technologies’ 3 watt/m-K 1KA dielectric. Tlam 
SS 1KA™ materials are processed through standard FR4 print and etch operations.  

• Tlam SS 1KA has 8-10 times better thermal conductivity compared to FR4, and this is the key to keeping 
components cool. The Tlam SS 1KA boards run through standard pick and place SMT and manual wire bond 
processes.  

• Tlam SS 1KA is designed for applications that require the best thermal performance and resistance to thermal 
cycling. Customers have found that Tlam SS 1KA reduces the stress on solder bonds with ceramic devices.  

• Standard constructions are made with 1 and 2 ounce copper and 0.040 (1 mm) and 0.062 (1.6 mm) inch thick 
aluminum. Custom constructions of heavier weight circuit copper and thicker aluminum and copper base plates 
are also available.  
 

FEATURES AND BENEFITS  
• UL 746B Electrical/Mechanical 
RTI as high as 130°C  
• RoHS compliant  
• Environmentally green  
• Lead-free solder compatible  
• Compliant for low bond stress  

 
 

APPLICATIONS  
• Network DC/DC power converters  
• Battery powered equipment DC/DC power 
converters  
• Ultra bright LED substrates 

 



Tlam SS1KA Specifications 



Tlam SS1KA Specifications 



 
 Tlam SS HTD  

 
• Thermally Conductive Printed Circuit Board Substrate 
• Tlam SS HTD is a thermally conductive PCB substrate. The construction consists of a copper circuit layer bonded to 

an aluminum or copper base plate with 150 C rated Tlam HTD dielectric. Tlam SS HTD laminate is processed 
through standard FR4 print and etch operations.  

• Tlam SS HTD products have 6-8 times better thermal conductivity than FR4--key to keeping components cool. The 
Tlam SS HTD boards are run through standard pick and place SMT and manual wire bond processes.  

• Tlam SS HTD is designed for use in high temperature and/or high-voltage applications typically found in industrial 
motor drives and automotive motor controls.  

• Standard constructions are made with 1 and 2 ounce copper and 0.040 (1mm) and 0.062 (1.6mm) inch thick 
aluminum. Custom construction of heavier weight circuit copper and thicker aluminum and copper base plates are 
also available.  

APPLICATIONS  
• Automotive - LV under hood 
and EV motor drives  
• 120-480VAC commercial and 
industrial motor drives, UPS and 
welders  
• Power Supplies - AC/DC and 
DC/DC for telecom and 
commercial products 

 

FEATURES AND BENEFITS  
• Lower thermal resistance  
• UL® 746 B RTI of 150°C  
• High withstand voltage >6000 
VDC  
• RoHS compliant  
• Environmentally green  
• Significantly reduces power 
device temperature  
• Lead free solder compatible  

 



Tlam SS HTD Specifications 



Tlam SS HTD Specifications 



 
 Tlam SS LLD  

• Ultra-bright LED insulated Metal-Core Printed Circuit Board Material 
• Tlam SS LLD is a copper circuit layer and aluminum or copper base plate bonded together with LLD 

dielectric. LLD that are processed through standard FR4 print and etch operations.  
• LLD is designed for bright and ultra-bright LED module applications. LLD products have 6-8 times 

better thermal conductivity compared to FR4 and this is the key to keep components cool. LLD 
boards are processed through standard pick-and-place SMT and manual wire bond operations.  

• Standard constructions are made with 1 or 2 ounce copper and 0.040 (1) or 0.062 (1.6) inch (mm) 
thick aluminum.  
 
 

Americas: +1.800.843.4556  
Europe: +49.8031.2460.0  
Asia: +86.755.2714.1166  
CLV-
customerservice@lairdtech.com  
www.lairdtech.com/thermal  

 

FEATURES AND BENEFITS  
• RoHS compliant  
• Environmentally green  
• Lead-free solder compatible  
• Uses standard FR4 print and etch processing  
 
APPLICATIONS 
• Highway and street lights using LEDs  
• Railroad crossing signal lights using LEDs  
• BLU for large format LCD TVs  
• General lighting  

 



Tlam SSLLD Specifications 



Bergquist 

• Thermal Clad Insulated Metal Substrate (IMS®) was developed by Bergquist as a thermal 
management solution for today’s higher watt-density surface mount applications where heat issues 
are a major concern. 
 

• Thermal Clad is a cost-effective solution which can eliminate components, allow for simplified 
designs, smaller devices and an overall less complicated production processes. Additional benefits 
of Thermal Clad include lower operating temperatures, longer component life and increased 
durability. 
 

• Bergquist Thermal Clad substrates are not limited to use with metal base layers. In one example, 
power conversion applications can enhance their performance by replacing FR-4 with Thermal Clad 
dielectrics in multi-layer assemblies. In this application, the thickness of the copper circuit layer can 
be minimized by the high thermal performance of Thermal Clad. 
 

• Thermal Clad is a complete thermal management system, unlike traditional technology which uses 
heat sinks, clips and other mounting hardware. Thermal Clad enables low-cost production by 
eliminating the need for costly manual assembly 



T-Clad Overview 



T-Clad Operating Temperatures 

Choose the dielectric that best suits 
your operating temperature 
environment. For high temperature 
applications, such as 
automotive, HT offers the right 
solution. All of our dielectrics 
are UL recognized. 



T-clad 



Denka 

With DENKA’s high –value 
–added electronic 
components, we 
accurately identify your 
needs and contribute to 
the diversification and 
sophistication of 
electronics products 

Speciation 



Denka Speciation(2) 



Denka Comparison of Thermal 
Conductivity  

a) Thermal resistance characteristics 
*Simulated values are used for alumina-
substrate values.  

b) Transient thermal resistance 
characteristics (20 W)  



Denka Measuring Method used for 
the thermal conductivity of 

substrates 

Comparison of thermal images 
by thermo-viewer  

This photograph shows the 
thermal images with a 4A 
current applied for 10 
seconds (Tr: TO-220). It can 
be seen that the 
temperature rise of the 
"DENKA HITT PLATE" is kept 
very small thanks to its 
excellent thermal 
conductivity.  



Sekisui 
• The world’s leader in LED materials including 

Thermally Conductive PCB Substrate (KNDJ), 
Encapsulating Material (SLS), and High Reliability 
photo resist (SCR). 

 

• Having been in the material business since 1947, this 
Japan based company has grown in size and 
capability and is one of the worlds leaders in the PCB 
Pre-preg field, amongst many other frontiers in the 
modern day and age. 



Introduction Sekisui KNDJ 



Features of the KNDJ Series 



Sekisui KNDJ Specifications  

 



Different Thermal Conductivity 
Measuring Methods 

 



Nano-Flash Therm-Conductivity Test 

 



Nano Flash Results 



Heat Release Performance Test 



Heat Release Performance Data 
(AL/CU) 





Comparison Table 

 



Checklist 

FR-4 PCB Fabricated documents checklist 
NO. ITEM DESCRIPTION OK N/A 

1 customer's specification must be provided if customer has it's spec.     

2 gerber files with ZIP format : ZIP, RAR, JZIP, ARJ.     

    (1) aperture list must be provided unless using RX-274X format     

    (2) drawing must be provided if customer has drawing.     

    (3) drilling program gerber format or txt. or hole chart.     

    (4) inner layers pattern at least 2 files for 4L, 4 files for 6L, 6 files for 8L,...etc.     

    (5) outer layers pattern at least 2 files.     

    (6) solder mask pattern at least 2 files.     

    (7) legend 1 or 2 files.     

    (8) ET program may have ET program with format IPC-356 if customer has it.     

    (9) other may have readme file if customer has it.     

3 drawing dimension, tolerance, hole chart, construction, material,...etc.     

4 drilling data drilling program.     

    PTH/NPTH definition.     

    hole quantity.     

5 solder mask color.     

6 legend color.      

7 surface treatment OSP, HAL, Pb-free HAL, ENIG, Ni/Pd/Au, immersion Tin,...etc.     

8 V-scoring web thickness & scoring angle.     

          



Process Procedure 
PROCESS ITEM IN HOUSE   

IMS nominated aluminum thickness 0.5 /  0.8 / 1.0 / 1.5 / 2.0 /3.0 mm   

  copper foil 0.3 - 4 OZ   

  nominated panel size for Laird 18" X 24" (457 x 610 mm)   

  dielectric thickness for Laird 4 / 6 /8 / 10 mil   

  thermal conductive  for Laird 3 W/ mk   

  nominated panel size for sekisui 510 x 605 / 510 x 640 mm   

  dielectric thickness for sekisui 3 mil   

  thermal conductive  for Sekisui 2 W/mk   

  nominated layer stack 1L+pp+alu. / 2L+pp+alu. / 1L+pp+alu+pp+1L   

Hole drilling min hole drilling size  0.050" mm for copper, 0.040" for aluminum, general size : 0.080"   

  max hole drilling size  0.240" ( above 0.150" using step drilling)   

  true position +/- 0.004"   

PTH/Copper plating min. board thickness   0.003" 

Dry film min. board thickness after plating 0.006" , H/H 0.003" 

  min. board thickness before plating 0.015" , H/H 0.003" 

  min. line width/spacing see attachment   

  resolution tolerance of  line width/spacing >= 0.005" +/-  20% +/-  20% 

  resolution tolerance of  line width/spacing < 0.005" +/- 0.001" +/- 0.001" 

  min. distnce from hole to inner trace 0.010" 0.010" 

  registration +/- 0.002"   

Solder mask thickness at crest of trace 0.6 mil   

  thickness at corner of trace 0.4 mil   

  min width of solder dam 0.004"   

  registration to pattern +/- 0.003"   



Process Procedure II 

Legend min. stroke width 0.006" 0.006" 

  min. distance from legend to solder pads 0.006" 0.006" 

  registration to pattern +/- 0.008" +/- 0.006" 

Surface treatment (tk) HAL with sn/Pb   80 - 2000 U" 

  HAL with sn/cu/ni   80 - 2000 U" 

  HAL with sn/Ag/cu   80 - 2000 U" 

  OSP   0.2  to 0.5 U" 

  ENIG   100 to 300/ 1 to 8  U" 

  immersion Ni/Pd/Au   200/4 U" 

  electric nickel/gold plating   100 to 300/ 1 to 50  U" 

  immersion Tin   25 to 40  U" 

Routing min. slot width 2 mm 2 mm 

  min. internal radius 0.9 mm 0.9 mm 

  dim. tolerance +/- 0.005" +/- 0.005" 

  min. distance from copper to routing 0.5 mm 0.5 mm 

  min. distance from slot to routing 0.5 mm 0.5 mm 

  min. spacing between PCB  2.5 mm 2.5 mm 

V-Cut dim. tolerance +/- 0.005" +/- 0.005" 

  registration upper/lower +/- 0.003" +/- 0.003" 

Bevelling dim. tolerance +/- 0.005" +/- 0.005" 

Punch dim. tolerance +/- 0.003" +/- 0.003" 

  min. slot 0.035" 0.035" 

  min. distance from copper to punched edge   0.5 mm 

  min. distance from slot to punched edge   0.5 mm 

  min. spacing from punched edge to panel edge 

see attachment of punched spec 

  

  min. slot width   

  min. square slot   

  min. hole dia.   


