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H CHeavy Copper

• We stock 0.5, 1.0, 2.0, 3.0, 4.0, 6.0 and 

10 oz copper10 oz copper.

• 1 oz copper 30 um after processing.

• We can manufacture pcbs with up to 16 

oz copper on inner and outer layersoz copper on inner and outer layers.

• Applications include Planer transformer 

d Hi h f liand High performance power supplies.



11 4 L11 oz  4 Layer



11 4 L11 oz  4 Layer



H iHeavy copper issues.

• The pcb cost and additional weight.

Etch factor compensation• Etch factor compensation.

• Insulation between layers.y

• Solder mask coverage and ink 

thicknessthickness.

• Assembly problems associated with 

heat sink effects.



Et h f t i iti l i d iEtch factor is critical in design



Et h tiEtch compensation



I l ti b t lInsulation between copper layers.

• On power and planner transformer pcbsOn power and planner transformer pcbs 

insulation between critical layers can be 

very important Primary and secondaryvery important. Primary and secondary 

windings.

• Most glass based FR4 materials are 

around 1000 volts per 25 um.p

• By adding Kapton between layers the 

insulation values can be greatlyinsulation values can be greatly 

increased.



I l ti i tInsulation resistance

• Isola PCL370HR (High TG FR4)

Insulation 1350 V/MIL• Insulation 1350 V/MIL.

• Kapton

I l ti 6000 t 7000 V/MIL• Insulation 6000 to 7000 V/MIL.

• The next slide shows Kapton in a build to 

increase the insulation between layers.



H b ild ith K tHeavy copper builds with Kapton.



Th l ChiThermal Chimneys



Th l ChiThermal Chimneys

• These can be open, filled with solder or 

resin filled and plated over with copperresin filled and plated over with copper.

• These can be connected to inner layers 

to improve the thermal conductivity of 

the surface pad. p

• At the board edge they can transfer 

heat to the racking or enclosureheat to the racking or enclosure.



Th l ChiThermal Chimneys

• This thermal pad is 6 x 

6 mm.

It h 16 ff 0 3• It has 16 off 0.3 mm 

holes.

• The copper in the holes• The copper in the holes 

is 25 um. 

• The thermal• The thermal 

conductivity of the pad 

can be calculated.



Hi h d Th l ChiHigh end Thermal Chimneys

• By increasing the number 

of thermal vias on the pad 

th th l d ti it ithe thermal conductivity is 

greatly increased.

• If the copper platingIf the copper plating 

thickness in the hole is 

increased this increases 

h l ithermal capacity.

• Flat thermal pads can be 

achieved by copper overachieved by copper over 

plate.



75 i th l i75 um copper in thermal vias.

• 75 um selective 

copper plate in 0.25 coppe p ate 0 5

mm thermal via.

• Very large increase• Very large increase 

in thermal 

performanceperformance.

• Hole then 100 um 

resin filled and overresin filled and over 

plated.



Th l i l t d ithThermal vias plated over with copper.

Very high thermal• Very high thermal 

conductivity.

• Flat pad for assembly• Flat pad for assembly.

• Internal connections 

can increase thermalcan increase thermal 

capacity.

• Eliminate need for 

copper coin. Price 

advantage.

• Can be made in volume 

off shore.



C iCopper coins

• Copper coins are normally used as a 

local heat sink These can be addedlocal heat sink. These can be added 

after assembly or during PCB 

f b i tifabrication.

• Tend to be used in high power RFg p

applications and thermal hot spots.



C i i tCopper coin insert



C iCopper coins



B di i i 8 l bBonding copper coin in 8 layer pcb.



C i ft b diCopper coin after bonding.



Mi ti f i i b dMicro section of copper coin in board.



STEP PLATING PROCESSSTEP PLATING PROCESS
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STEP PLATINGSTEP PLATING

• The step plating process give the option 

to have thick copper in isolated positionto have thick copper in isolated position 

on the outer layers of a pcb.

• This can give additional thermal 

performance in the areas.p

• This process can also give additional 

height to ensure the stepped areas areheight to ensure the stepped areas are 

above the solder mask.



STEP PLATING IMAGESSTEP PLATING IMAGES



STEP PLATING IMAGESTEP PLATING IMAGE



STEP PLATING IMAGESTEP PLATING IMAGE



SSummary

• THIS NEW PROCESS OFFERS THE 

END USER A NUMBER OF KEYEND USER A NUMBER OF KEY 

ADVANTAGES. THESE INCLUDE 

IMPROVED THERMALIMPROVED THERMAL 

PERFORMANCE.

• THE ABILITY TO HAVE THICK COPPER 

IN ISOLATED SECTION ON A FINEIN ISOLATED SECTION ON A FINE 

LINE DESIGN.



Al i i b kiAluminium backing

• Insulated metal substrate (IMS)

Aluminium core can be bonded to the• Aluminium core can be bonded to the 

outside of a board as a heat sink.

• This can be bonded using standard and 

thermally conductive adhesivesthermally conductive adhesives.

• Aluminium core cannot be inside a 

ltil bmultilayer pcb.



IMSIMS



Th l d ti b t tThermal conductive substrates

• Many laminate manufacturers are now 

producing thermally conductiveproducing thermally conductive 

materials. Listed below is some that we 

h d t k th ll d tihave used to make thermally conductive 

pcbs.

• Arlon 91 and 92ML.

• Ventec VT 4A• Ventec VT-4A.



Performance of Arlon 92MLPerformance of Arlon 92ML



Performance of Ventec VT-4APerformance of Ventec VT 4A



Th ll d ti b t tThermally conductive substrates

• These allow Wrekin to make very thinThese allow Wrekin to make very thin 

thermally conductive pcbs that can be 

bonded to Aluminium or copper backingbonded to Aluminium or copper backing 

plates. This allows for high thermal transfer 

from the board to the heat planefrom the board to the heat plane.

• These pcbs can be double sided or 

multilayer This is a big difference frommultilayer. This is a big difference from 

IMS (1 layer).

• Application include LED and engine products.



Multilayer pcbs using conductive pre-Multilayer pcbs using conductive pre

preg and Aluminium heat sink.



SSummary

• Wrekin Circuits make Pcbs for a wide 

diverse range of applications & clientsdiverse range of applications & clients .

• We specialise in working with our 

suppliers and customers to develop new 

processes &  techniques to solve thermal p q

challenges.

• Excelling in Collaborative engineering• Excelling in Collaborative engineering 


