
Using Graphene For Better Thermal & Packaging Solutions 

Pristine graphene is now able to be produced on an economical basis 



What is Graphene? 
Graphene is made of a single layer of carbon atoms that are 
bonded together in a repeating pattern of hexagons. Graphene is 
one million times thinner than paper; so thin that it is actually 
considered two dimensional. 
 
Graphene’s flat honeycomb pattern grants it many unusual 
characteristics, including the status of strongest material in the 
world.  
 
 
 
 

These single layers of carbon atoms provide the foundation for 
other important materials. Graphite — or pencil lead– is formed 
when you stack graphene.  

graphene is the revolutionary miracle material that will forever change the world.  



What is Graphene? 

A two-dimensional nanomaterial, extracted from 
graphite, with astonishing properties and impressive 
potential. 

Discovered by physicists at the University of Manchester.  
 
The Nobel Prize in Physics 2010 was awarded jointly "for 
groundbreaking experiments regarding the two-dimensional 
material graphene”. 

graphene is the best electrical conductivity of any material. 



Conductive: Electrons are the particles that make up electricity. So when graphene allows electrons to move 
quickly, it is allowing electricity to move quickly. It is known to move electrons 200 times faster than silicon 
because they travel with such little interruption. It is also an excellent heat conductor. Graphene is conductive 
independent of temperature and works normally at room temperature. 
 

the market for graphene remains immeasurable. 

Graphene’s special properties don’t stop with weird physics.  
 
It’s also: 



Strong & Super Thin: Described as a “one-atom thick layer of the layered mineral graphite,” graphene only has 
two dimensions, making it the thinnest but strongest material ever created.  It would take an elephant with 
excellent balance to break through a sheet of graphene. It is very strong due to its unbroken pattern and the 
strong bonds between the carbon atoms. Even when patches of graphene are stitched together, it remains the 
strongest material out there. 
 

 
graphene will change the way we work, live and play. 

Graphene’s special properties don’t stop with weird physics.  
 
It’s also: 



Flexible: Those strong bonds between graphene’s carbon atoms are also very flexible. They can be twisted, 
pulled and curved to a certain extent without breaking, which means graphene is bendable and stretchable. 
Transparent: Graphene absorbs 2.3 percent of the visible light that hits it, which means you can see through it 
without having to deal with any glare. 

 
the addition of graphene achieves a number of enhanced properties  

Graphene’s special properties don’t stop with weird physics.  
 
It’s also: 



Graphene’s Revolutionary Material Properties 
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graphene holds the potential to bring about a new era in materials. 



“The greatest challenge in commercializing graphene is how to produce high 
quality material, on a large scale at a low cost – and in a consistent, reproducible 
manner.” 



The key to successfully commercializing graphene  
For Thermal Management & 

Electronic Packaging Applications…. 

Having	Unlimited	
Access	To	A	

Secure	Source	of	
High	Grade,	High	
Quality	Graphite	

Being	Able	To	
Produce	PrisHne	
Graphene	On	An	
Economically	
Scalable	Basis	

Baknor	Has	
Partnered		

With	The	World	
Leader	In	

Commercializing	
Graphene	

world-leading expertise in graphene,  



Low Cost 
A one-step, low-cost transformation from raw graphite 
is incomparable in terms of cost competitiveness. The 
reason graphene has not yet been adopted on a large 
scale is the cost of the material. In turn, that cost is 
based on unwieldy and complex production processes. 
The simple nature of our production process has the 
potential to position us as the lowest-cost producer of 
graphene. 
 

Overcoming The Barriers To Graphene Commercialization  
For Thermal Management and Electronic Packaging Applications. 

High Purity 
Because the proprietary process avoids the need to 
mechanically crush or apply harsh chemicals to the 
graphite ore, the exfoliated graphene is produced in 
near pristine condition, retaining its inherent high-
energy density and physical integrity. 

patented commercial scalability issues have been resolved  



High Yield 
Graphene yields resulting from the one-step production 
process are 500% greater than traditional extraction 
methods. It is derived from a highly ordered pyrolytic 
(HOPG) graphite resource, chosen because of its 
unique characteristics; grading 15% carbon as graphite, 
making it one of the premier graphite deposits in the 
world in a stable, secure, mining-friendly North 
American jurisdiction. 

Overcoming The Barriers To Graphene Commercialization  
For Thermal Management and Electronic Packaging Applications. 

Scalable 
We are now producing in bulk on a scalable production 
basis. Guaranteed large-scale supply is critical for 
commercial and industrial graphene applications. 

tailor graphene for unique thermal management challenges 



Environmentally Sustainable 
Although the production process is economic, 
scalable, reproducible, and proven, it is also 
environmentally sustainable.  
 
The separation agents used in the process create a 
reaction that is safe and nontoxic. Reaction agents 
are recyclable; the chemistry is non-oxidative and 
non-explosive.  
 
A key phase of the reaction is completed at room 
temperature and strong acids are avoided. 

Overcoming The Barriers To Graphene Commercialization  
For Thermal Management and Electronic Packaging Applications. 

Versatile 
A functional graphene that is adaptable to Thermal 
Management and Electronic Packaging applications. 
 
It can be dispersed in solutions for coatings, mixed with 
polymers, and provides substantial enhancements in 
strength and thermal electrical characteristics. 
 
Solutions will only be limited by our collective creativity. 

providing solutions for achieving success. 



Graphene Based FILM Heat Sink 

Patented Engineering Method 
 

 - Integrates Graphene (5300 W/m·K)  
 with 
 -Diamond Powder Particles (2300 W/m·K) 

 
into a reticular structure, allowing thermal conduction 
without any interruption, while filling the holes of the 
structure mesh with  
 

 - Carbon Nanocapsules  
 (with a thermal radiation divergence of 0.98)  

 
to increase the thermal radiation efficiency. 
 

providing solutions for achieving success. 



Graphene Based FILM Heat Sink 

Product Features 
  
 Maximize The Thermal Radiation Cooling Effect 
  The high polarizability of the Nano materials enables them to spread evenly on the surface of the film. 

 
  
 Thermal Spreading Capability 
  X, Y and Z Planes 
   Graphite only allows for X and Y planes. 

 
  
 Electrical Insulation 
  Nano structure strengthens electrical insulation so that it can withstand voltage above 3KV.  
   The thermal spreading layer has a high level of heat emission ability through infrared radiation and hence 
   increase the heat emission ability even in a confined space.  

 
  
 Speed Up The Heat Emission - facilitating greater thermal radiation.  
  Depending upon your requirements, adding a metal layer beneath the film speeds up the heat 
  emission to the nano structure layer, facilitating greater thermal radiation.  

 
 

  

providing solutions for achieving success. 



Graphene Based Film Heat Sink 
WITH METAL LAYER 

Graphtech 
Graphene Film 

Graphite 
Film 

Ar4ficial 
Graphite 

Film 

Baknor 
Graphene Film 

Thickness	(Total)	 60um	 200um	 25um	 35um	

Thermal	ConducHvity	W/m.k	XY	 2700	∼5600	 200	∼430	 600∼1500	 5600	

Thermal	ConducHvity	W/m.k	Z	 100	 10	 10	 2700	

Electrical	ConducHvity	W/m.k	XY	 Yes	 Yes	 Yes	 No	

Antenna	Performance	Interference	 Yes	 Yes	 Yes	 No	

Thermal	Heat	Sink	For	Glass	Cover	 No	 No	 No	 Yes	

Diamond	parHcles	

Graphene	layer	with	
carbon	nanotubes	(2um)	

Metal	layer	

Adhesive	glue	layer	

InsulaHon	
layer	(35um)	



Graphene Based Film Heat Sink 
WITHOUT METAL LAYER 

Diamond	parHcles	

Graphene	layer	with	
carbon	nanotubes	(2um)	

Adhesive	glue	layer	

InsulaHon	
layer	(35um)	
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Heat	Source	71°	C	



Glass Back Cover  
(148*73*0.75mm) 

Glass Back + C1052 
(148*73*0.9mm) 

Glass Back + X1002 
(148*73*0.9mm) 

Ambient	Temperature	 28.6°	C	 28.4°	C	 28.1°	C	

Power	(W)	 1.6A*0.8V	 1.6A*0.8V	 1.6A*0.8V	

MOS	Tube	Temperature	 58°	C	 42.6°	C	 43.5°	C	

Temperature	Rise	 29.4°	C	 14.2°	C	 15.4°	C	

Temperature	Drop	 -------------	 15.2°	C	 14°	C	

Example 
Smartphone Glass Cover Thermal Dissipation Test 



Without 
Graphene 

Film 

With 
Graphene 

Film 

1GHZ	 -1.445dB	 -1.462dB	

2GHZ	 -1.955dB	 -1.944dB	

3GHZ	 -3.795dB	 -3.295dB	

4GHZ	 -7.375dB	 -7.254dB	

5GHZ	 -8.953dB	 -8.963dB	

6GHZ	 -3.382dB	 -3.382dB	

Example 
Antenna Return Loss Test Report Using Baknor Graphene Heat Sink On Back Cover 

 
3G/4G Antenna With Graphene Film Heat Sink Added To The Back Cover 

Does Not Incur A Return Loss 
As Per The Following: 

3G/4G  
Antenna	

Glass  
Back Cover 

With 
Graphene Film	



Example 
Tablet With Intel Z3735F 10 Watt CPU 

 
Tablet Would Crash Due To Overheating 

Tablet	
temperature	
measurement 

T1 Front of LCD T2 Back cover PMU T3 Back cover CPU 

T4  
Environment 



Example 
Tablet With Intel Z3735F 10 Watt CPU 

 
Tablet Would Crash Due To Overheating 

Environment	Temperature	28ºC	



Example 
Tablet With Intel Z3735F 10 Watt CPU 

 
Tablet Would Crash Due To Overheating 

Back	cover	with	our	
graphene	film：

180*140*0.3mm 

LCD	Alached	With	Graphene	Film：
115*67*0.8mm 

CPU,	PMU	With	Graphene	Film	
：20*20*0.5mm			
K=1W/m.K	

Back	cover	with	our	graphene	film：
180*140*0.3mm 



Graphene Coating Material for Heat Sink Application 

A Graphene ink material in a spray format. 
 
Its spray thickness can be range from 15 um to 25um.  
 
This Graphene thermal conductivity insulation layer was 
made through a spray coating process.  
 
This ink product can be applied to PCB and used as 
insulator as well as thermal heat sink with excellent 
performance. 
 
 

 -Environment Temperature: -20˚C ~ 65˚C 
 -Thermal Conductivity (X-Y Plane): 1500-2800 W/Km 
 -Dielectric Breakdown Voltage: to 3000V 
 -Viscosity: 4000 ~ 6000cps 
 -Spraying viscosity: 100 ~ 300cps 
 - Baking time: 120 ~ 180°C *20~30 min 

 
 

providing solutions for achieving success. 



Summary 
 

Using Graphene For Better Thermal & Packaging Solutions 
 

Take Advantage Of Baknor’s Expertise In Solving Your 
Thermal Management & Electronic Packaging Requirements 

take advantage of graphene’s stand-out properties is its inherent strength. 


