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❖ Joana Mendes – Diamond heat spreaders and related applications
▪ Diamond: What & Why?
▪ Integrating Dimond in Advanced Packages
▪ Liquid Cooling with Diamond
▪ Challenges & Mitigation Strategies

❖ Christo Bojkov – Thermal Interface Materials Review
▪ TIM definitions, TIM1/TIM 1.5/TIM2 used cases
▪ Material performance vs requirements
▪ Application criteria, Metrology and Reliability
▪ Future products roadmaps: 2025-2030

Improving Thermal Management in 3D packaging via Bulk and Interfacial Heat 
Transport
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Thermal Management in Advanced Package Designs: The Role of TIMs and Diamond 
Heat Spreaders
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1. Diamond: What & Why?
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• “Diamond is a solid form of the element carbon (C) with its atoms arranged in a crystal structure called diamond cubic” 
(Wikipedia).

• The atom C has four valence electrons → each atom is covalently bonded to other four C atoms via sp3 hybrid orbitals.

• C atomic radius is very small radius (C → 0.67Å; Si →1.11Å) → covalent bonds between neighboring atoms are very 
strong and give diamond a set of extreme properties.

What is Diamond?

Diamond unit cell.
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Diamond Properties

☺ Excellent thermal conductor + electrical insulator.

☺ Low parasitic capacitance + low electrical cross-talk.

☺ Low CTE (coefficient of thermal expansion) → smaller thermal 
mismatch than with Cu or Al.

 Very high Young modulus → thermal mismatch poses additional 
stress to TIM layers.
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Types of Diamond: Pros and Cons

SCD and PCD is commercially available from different suppliers
(US, Europe, China, India, …)

Single-crystal diamond (SCD):

 Perfect crystalline structure.

 Thermal conductivity up to 2200 W/m-K.

 Routinely available in sizes up to 10×10 mm2 (HPHT); 2 and 4-inch reported (mosaic 
CVD).

Polycrystalline diamond (PCD):

 Polycrystalline structure, with diamond grains connected via grain boundaries 
(graphite, amorphous carbon, etc).

 Phonons are scattered by the grain boundaries, decreasing the thermal conductivity.

 Depending on grain/grain boundaries (sp3/non-sp3) ratio the thermal conductivity 
may vary between 1000-1800 W/m-K.

 Routinely available in 4-inch size; 8-inch has also been reported.

https://www.diamond-materials.com/en/products/thermal-management/heat-spreaders/; Gracio, J. Phys. D Appl. Phys. 43 (2010) 374017; Zolotukhin, J. Nanoelect. Optoelect 7 (2012) 22; 

66



11th IEEE Electronics System-Integration Technology Conference (IEEE ESTC 2026) │ Helsinki │ September 9 – 11, 2026

2. Integrating Diamond & Chips

a. Heat Spreaders
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1. Polishing

 Mechanical polishing (diamond 
slurry + rigid plate)

 Chemical-mechanical polishing 
(CMP)

2. Microfabrication

 Laser micromachining (cuts, 
trenches, channels, vias)

 Lithography (Al, Cr, Ni, SiO2, SiN) + 
RIE/ICP O2 plasma

3. Surface cleaning

 Plasma cleaning (Ar, O2) 

 Wet cleaning (strong 
oxidizing/acid mixtures)

4. Metallization

 Adhesion layer (Ti/Cr)

 Diffusion barrier (Pt/Ni/W)

 Bonding layer (Au/Cu)

5. Bonding

 Thermocompression bonding

 Eutectic soldering

 Nano-Ag sintering

 Liquid-metal bonding

Fabricating Diamond Heat Spreaders

https://www.diamond-materials.com/en/products/thermal-management/heat-spreaders/; Mendes, IEEE EPS Newsletter Dec (2025) 1–8
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TCB of Diamond Heat Spreaders & TTVs

https://doi.org/10.1109/LED.2024.3351990

 Bonding layer with high re-melting temperature (>900°C for CuAu 
interlayer) can withstand multiple solder reflows @260°C.

 Bonding scheme results in uniform metal bonding layer between Si and 
PCD with some residual voids.

 Low TBR of 9.74 m2·K/GW.

 Low-temperature & low-pressure die-attachment → original 
appearance of solder bumps restored after reflow.

Assembling of 12×12 mm2 Si chips with 
Sn3.5Ag solder bumps and 12×12×0.4 mm3 
PCD with temporary carrier wafers.

Metallization of PCD (8/200/5/20 nm 
Ti/Cu/Ti/Au) and Si (8/20 nm Ti/Au).

Au-Au RT cold welding + TCB 
@200°C, 30 min, 3 MPa

Top left: SEM and Top right: 
TEM images on PCD/Si 
interface. 
Bottom: EDS mappings for C, 
Si, Ti, Cu, and Au.
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TCB of Diamond Heat Spreaders & TTVs

https://doi.org/10.1109/LED.2024.3351990

Integration of diamond-on-chip-on-glass 
interposer (DoCoG).

Hotspot 
#

Case

1 2 3 4

17 2 1 1.5 1.5

10 & 20 1.5 -- 1 1.5

13 & 14 -- 1.5 1.5 1

Ptot (W) 33 33 33 45

T (°C) 24.1 19.7 20.2 21.4

Left: Heating zones of Si TTV. Right: Conditions for 
selective heating. 

Voids at PCD/TTV bonding interface

 Voids with porosity <10% show minimal impact on 
cooling capability.

 Integration of diamond reduces hotspot 
temperature and improves temperature 
uniformity for all heating conditions.

 Case 1: reduction of junction-to-ambient 
thermal resistance by 28.5%.

Temperatures maps for different heating conditions.

Impact of bonding layer porosity on 
hotspot temperature.

10



11th IEEE Electronics System-Integration Technology Conference (IEEE ESTC 2026) │ Helsinki │ September 9 – 11, 2026

TCB of Diamond Heat Spreaders & TTVs

Au-Au RT cold welding + TCB 
@200°C, 30 min, 2 MPa.

 Bonding porosity <10%;

 Pull-off tests: average bond strength Si / 
diamond interface = 7.73 ± 0.75 MPa.

Temporary assemblage of Si dummy 
dies on glass carrier.

Metallization of 2-inch PCD (8/200/5/20 nm 
Ti/Cu/Ti/Au) and Si (8/20 nm Ti/Au).

De-bonding and dicing.

(a) Si dummy dies on 2/inch PCD. 
(b) Typical bonding porosity.
(c) Cross-section of bonded stack.

https:// doi.org/10.1016/j.jmst.2023.11.043
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TCB of Diamond Heat Spreaders & TTVs

 Bonding process results in heterogeneous bonding layer with residual voids and distinct 
grain boundaries.

 Competing mechanisms during thermal cycling:

 Enhanced atomic diffusion reduces residual porosity in most samples → void healing.

 Local stress concentrations due to CTE mismatch leads to interfacial degradation in 
other samples → void growth.

 TCB @200°C: metastable Cu-Au-Ti nanolayer interface!
Results of reliability rests.

Reflow (Peak 260°C)
6 times

TCT -55-125°C
1000 cycles

uHAST 130°C 85%RH
96 hrs

HTSL 150°C
1000 hrs
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Pressureless nano-Ag Sintering, Diamond & TTVs

https://doi.org/10.1109/ECTC51909.2023.00029

Metallization of TTV and 110 µm-thick 
PCD (100/200/600 nm Ti/Pt/Au).TTV thinning down.

Wet/mounting of TTVs on diamond using 
nano-Ag paste + pressureless sintering in N2.

Wire-bonding .Over-molding.
Screen printing and wet mounting 
of TTV-diamond stack on Cu +  
pressureless sintering in N2.

TTV.

Left: TTV/ PCD sintered to lead frame 
die-pad. Right: Over-molded and 
singulated package. 
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Pressureless nano-Ag Sintering, Diamond & TTVs

 Thickness Ag layer: ≈35 µm.

 Voids at diamond–lead frame interface.

 9.6% reduction in junction temperature for 6.6 W input power.

 Decrease in thermal spread.

 Margin for improvement of sintering process.

https://doi.org/10.1109/ECTC51909.2023.00029

50+110 µm400 µm

CSAM images of Left: standard and Right: PCD 
PQFN package. Red lines: voids at PCD-lead frame 
interface.

Maximum temperature after thermal 
cycling from −55 to 150°C. 

 2% thermal degradation of 
PCD-package after 200 cycles;

 After 200 cycles temperature of 
PCD-package is 7.25% lower 
than temperature of standard 
package at 0-cycle.

PACKAGE TYPE
JUNCTION 

TEMPERATURE (°C)
MINIMUM TEMPERATURE 

@2 sec (°C)

Standard PQFN 43.28 29.29

PCD PQFN 39.13 30.34
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Pressureless nano-Ag Sintering, Diamond & GAN HPA MMIC

Placement of 5.25×5.4 mm2 GaN-on-SiC 
MMIC on diamond heat spreader with die-
bonder and pressureless sintering in N2.

Placement of MMIC-on-diamond on 
MoCu cold plate and pressureless 
sintering in N2.

Dispensing of nano-Ag paste on 
Ti/Pt/Au-plated diamond heat 
spreaders and 25.4×25.4×3 mm3 Au-
plated MoCu cold plates.

DIAMOND ID
TC

(W/m-K)
THICKNESS

(µm)
AREA
(mm2)

TM100_500 1000 500

8×8TM200_300 2200 300

TM200_500 2200 500

Left: MMIC-on-diamond-on-MoCu cold plate. Right: Temperature of CuMo 
cold plate with 1 ms pulses and 10% duty cycle. 

 Thickness Ag layer: 30 µm

 TCAG layer 100 W/m-K
 Introduction of diamond heat spreader decreases 

temperature of MoCu cold plate by almost 30%. 

https://doi.org/10.23919/EuMC61614.2024.10732469
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Pressureless nano-Ag Sintering, Diamond & GAN HPA MMIC

 Integration of diamond heat spreader:

 20-30% reduction in MMIC temperature;

 30% reduction of carrier/package thermal resistance;

 increase of RF signal pulse width by a factor of 30-100, while maintaining the same reliability.

 Difference between diamond heat spreaders only becomes significant at high junction 
temperatures.

 Lowest quality diamond provides significant performance improvement!

https://doi.org/10.23919/EuMC61614.2024.10732469

MMIC temperature change vs. Left: time in 
pulse and Right: pulse duration.
Purple: AuSn reference.
Red: Ag-sintered reference.
Green: diamond 1000 W/m-K, 500 µm.
Blue: diamond 2200 W/m-K, 300 µm.
Black: diamond 2200 W/m-K, 500 µm.

16



11th IEEE Electronics System-Integration Technology Conference (IEEE ESTC 2026) │ Helsinki │ September 9 – 11, 2026

Pressure-assisted nano-Ag Sintering, Diamond & TTVs

 TBR between 428-769 m2·K/GW depending on sintering pressure.

 The PCD heat spreader decreases the hotspot temperature by 25°C @5W/cm2 
and increases in-plate temperature uniformity.

https://doi.org/10.1016/j.mtcomm.2022.105230

Deposition of 20/100 nm Cr/Au on 
27×28 mm2 diamond and Si chips.

Ar plasma activation of 27×28 mm2 
diamond and Si chips.

Printing of 40 µm of Ag sinter 
paste and pre-drying @160°C, 
30 min.

Sintering @200°C, 
30 min, 2-10 MPa.

Left: Thermal measurements setup.
Right: Surface temperature vs. power density.

25°C

Evolution of surface temperature of top: Si and bottom: Si/diamond chips by IR 
imaging.
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Liquid Metal TIM, Diamond Heat Spreaders & CPUs

https://doi.org/10.1109/COMCAS52219.2021.9629062; https://doi.org/10.1109/COMCAS58210.2024.10666214; https://doi.org/10.1109/ITherm55375.2024.10709421

PCD

Processor chip

Bonding of chip and diamond using 
Ga-based liquid metal TIM.

Testing setup.

Processor chip

Thinning down of CPU chip.

 85% increase in junction-to-case thermal conductance.

 8 core 14 nm processor:

 15°C temperature reduction at full stress;

 reduction of temperature spread from 4.8 to 1.2°C;

 5% increase in core operation power.

Intel Gen 11 (8 core 14 nm).
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Liquid Metal TIM, Diamond Heat Spreaders & CPUs

https://doi.org/10.1109/COMCAS52219.2021.9629062; https://doi.org/10.1109/COMCAS58210.2024.10666214; https://doi.org/10.1109/ITherm55375.2024.10709421

 12 core 7 nm processor:

 17°C temperature reduction;

 Identical overclocking from 3 to 5.6 GHz of all cores with:

 processor + diamond in standard cooling system;

 custom 600$ 200 W water-based cooling system.

AMD Ryzen 5900 (12 core 7 nm).

PCD

Processor chip

Bonding of chip and diamond using 
Ga-based liquid metal TIM.

Testing setup.

Processor chip

Thinning down of CPU chip.
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2. Integrating Diamond & Chips

b. Diamond Boards
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Diamond Boards & Deep UV LEDs

https://doi.org/10.1109/LED.2024.3424584

Screen-printing of Ag 
paste.

Cu electroplating .

Au electroless 
plating.

Diamond + Al2O3 
boards.

PCTF diamond / 
Al2O3 boards.

DUV LED on diamond / 
Al2O3 boards

AuSn eutectic soldering 
of DUV LED @280°C.

Drying and sintering of Ag paste. Board with Ag seed layer.
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Diamond Boards & Deep UV LEDs

 Total thickness of metallization layer: 61.5 m 
(2.6/54.4/4.5 m Ag/Cu/Au);

 Robust bonding between the PCTF-diamond 
substrate and LED chip without any voids.

 Thermal resistance of PCTF-diamond board is 
53.6% lower than that of PCTF-Al2O3 board (1.064 
against 2.293 K/W, respectively).

(a-c) Photos of LED chip on PCTF-diamond board. 
(d) Cross-section view and (e,f) SEM images and EDS 
mapping of LED chip on PCTF-diamond board.

https://doi.org/10.1109/LED.2024.3424584
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Diamond Boards & Deep UV LEDs

(a) PCTF board mounted on heat sink.
(b) Differential thermal resistance, (c) junction temperature and 
(d) surface temperature of LED chips on PCTF-diamond and Al2O3 boards.

 0.7 A → surface temperature is 43°C lower (158°C 
against 201°C);

 20.3% increase in light output power;

 14.2% improvement in conversion efficiency.

https://doi.org/10.1109/LED.2024.3424584

Thick Cu-on-Ag metallization enables excellent 
heat spreading and robust adhesion, but at the 
cost of high Ag paste sintering temperature and 

potential stress from thick metal layers.
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3. Liquid Cooling with Diamond
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Integrating Diamond in a Microfluidic System

1. Diamond heat spreader 2. Diamond microchannels 3. Diamond films

Microchannels

Microfluidics channels etched in substrate positioned at 
the die back side

https://doi.org/10.1016/j.ijheatmasstransfer.2007.03.013
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Diamond Heat Spreader & SiC Microchannels

ATK Mission Research

https://doi.org/10.1016/j.ijheatmasstransfer.2007.03.013

Diamond heat spreaders improve the heat transfer coefficient 
between the heated chip and the microchannel cooler.

Integration of 400 µm-thick 1200 W/m-K diamond heat spreader with CVD 
SiC microchannel using 50 µm-thick solder (33 W/m-K) & water as working 
fluid:

 Temperature rise 30% lower than for SiC alone.

4–5 kW/cm2 heat fluxes can be handled maintaining temperatures <120°C 
using:

 3.8 l/min (SiC);

 0.72 l/min (diamond-on-SiC).
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Diamond Heat Spreader & Si Microchannels

Diamond heat spreaders improve the heat transfer coefficient 
between the heated chip and the microchannel cooler.

Integration of 400 µm-thick 2000 W/m-K diamond heat spreader with Si 
microchannel using 5 µm-thick solder (57 W/m-K) :

 Hotspot temperature reduction by 5.7% (54 W → 5 kW/cm2) and 
26.1% (70 W → 6.5 kW/cm2).

 43% heating power increase for 180°C hotspot temperature.

 Reduction of centre/edge hotspot temperature variation from 8°C 
(w/o) to 2°C (with diamond).

Replacing diamond (2000 W/m-K) with diamond (1500 W/m-K):

 Maximum hotspot temperature rise <2%.

https://doi.org/10.4071/isom-2015-WP13
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Cross-section of PCD channels.

Test setup. Dimensions in mm.

Diamond Microchannels & Flow-Boiling Cooling

Flow-boiling cooling using ammonia as 
working fluid.

 This architecture manages a central 
hotspot with 267 W/cm2 heat flux while 
maintaining the heat source 
temperature at 53.3°C for a mass flux of 
320 kg/m2s.

37 1500 W/m-K PCD triangular 

microchannels

https://doi.org/10.1016/j.applthermaleng.2019.113804
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Diamond Microchannels & Two-Phase Cooling

VOLUMETRIC 

FLOW RATE

(ml/s)

CRITICAL HEAT 

FLUX

(W/cm2)

3.08 1342

0.96 824PCD heat spreaders.

ePTFE phase separation 
membranes (white).

Cross-section of single heat 
sink channel and manifold. 

Fine-featured porous Cu.

Cu-covered diamond 
microchannels.

How can we improve the heat transfer coefficient between the diamond microchannel and the coolant?

https://doi.org/10.1109/ITHERM.2016.7517728

Dissipation of heat fluxes >1300 W/cm2 at the heated 
surface by combining:

 Heat spreading by diamond;

 Boiling heat transfer on fine-featured porous copper;

 Uniform liquid distribution via 3D microfluidic 
manifolding.
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Diamond Films

Diamond film

How can we increase the performance of impingement cooling with diamond?

 Etching microchannels below die;

 Diamond CVD inside the etched cavities;

 Coolant supplied to the chip via Si. 

https://doi.org/10.1109/ITHERM.2016.7517729
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Diamond Films

How can we increase the performance of impingement cooling with diamond?

Baseline performance measurements, 1 MPa pressure drop, PGW 
@70°C, maximum temperature <200°C: 

 TDV12XL → larger footprint, H-shaped microchannel, 526 W/cm2; 

 TDV12 → smaller footprint, rectangular microchannel, 680 W/cm2. 

 Estimated 4× increase in RF output power of GaN chips.

IR images of dies for 45 W heat input. Left: TDV12XL / H-Channel, Flow = 4.1 g/s.
Right: TDV12 / Straight Channel, Flow = 2.3 g/s.

https://doi.org/10.1109/ITHERM.2016.7517729
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Liquid Cooling With Diamond Take-Away

 Integrating diamond heat spreaders between chip and microchannel cooler spreads the heat 
from local hotspots, improves thermal uniformity and reduces peak heat flux seen by 
coolant by up to 85%.

 Diamond microchannels enable management of heat fluxes in the kW/cm2 range.

 Diamond thin films extend the limits of microchannel coolers.

 Interfaces become the bottleneck with TIMs strongly impacting performance.
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5. Challenges & Mitigation Strategies
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Material Cost

 Synthetic diamond cost has decreased up to 95% 
since 2018 in some segments;

 Prices scale down with manufacturing capability;

 Improvement in reactors efficiency reduced per-
carat production cost by 44%.

https://www.naturaldiamonds.com/in/in-diamond-reports-laboratory-grown-diamonds/; https://www.360researchreports.com/market-reports/cvd-lab-grown-diamonds-market-202863

Evolution of synthetic diamond cost since 2018. Future trend 
shown as projection in orange dashed line. Cost is still a limiting factor!
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Cost-Down Playbook

Reduce post-processing

Polishing can dominate the cost →
roughness-tolerant bonding

Avoid over-specification

Don’t over-spec TC, thickness, 
area

SCD vs. PCD rationale

SCD may bring incremental 
benefit only

Model first

Resort to FEM whenever 
possible to minimize TC and 
footprint
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Known to Date Reliability Challenges

1. Diamond’s intrinsic properties (low CTE, high Young 
Modulus) may affect assembly reliability.

2. CTE mismatch between diamond heat spreader and chip, 
combined with high lattice stiffness, generates significant 
thermomechanical stress during thermal cycling. 

3. Thermal stresses scale with planar dimensions (length and 
width), so CTE mismatch is especially critical for large-area 
chips and heat spreaders.

4. For chips on crystalline substrates (e.g., GaAs, InP), 
excessive tensile stress can lead to substrate fracture when 
the assembly exceeds the chip’s tensile fracture load.

https://eps.ieee.org/images/files/enews/EDMS_Diamond_Thermal_Interface.pdf 
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Mitigation Strategies

Soft, low-temperature solders (In, Bi alloys):

 Suitable for large chips on diamond.

 Low Young’s modulus and creep behavior help relieve strain 
during thermal cycling.

Hard, high-temperature solders (AuSn, AuGe; 280–356°C):

 High stiffness and higher CTE (13–16 × 10⁻⁶/K) reduce 
transfer of tensile load to brittle semiconductor substrates.

CTE-tailored laminates:

 Adjust CTE by adding Cu or Al layers to metallization stack.

 Use Cu–Invar–Cu or Cu–Mo–Cu stacks to tune the overall 
expansion of the multilayer.

https://doi.org/10.1109/OJID.2025.3635023
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Improving Thermal Management in 3D packaging via Bulk and Interfacial Heat 
Transport
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Power Dissipation is the Greatest Challenge Facing Modern Electron Devices
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First strategy 
is to begin with an intrinsically soft material and add fillers to 

increase the thermal conductivity, such as an example of 

graphene-polymer composite in Figure 29 (b). 

The method of manufacture would be to begin with an 

intrinsically soft material, such as a polymer, and add 

conductive fillers (e.g., metal nanoparticles, carbon 

nanoparticles, and graphene nanomaterials) to increase the 

effective thermal conductivity by creating a conduction 

network.

Second strategy 
is to form a nanostructure from an intrinsically conductive material 

into a mechanically compliant morphology, such as Figure 29 (c) 

vertically grown nanotubes and (d) vertically electrodeposited 

nanowires. The fabrication process would be to build the 

nanostructured conductive material (e.g., metals and graphite) into a 

mechanically compliant morphology. Aligned arrays of continuous, 

conductive  elements improve the effective thermal conductivity by 

providing out-of-plane heat transfer pathways. 

Recent approaches have focused on synthesizing

Carbon nanotubes (CNTs) into vertically aligned arrays. However, the 

CNT arrays show lower thermal conductivity values (of 10-50 W/m-K) 

than theoretical estimates, due to the material’s uncontrollable 

morphology during the growth process, nanotube-nanotube contact 

resistances, and defects 
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https://roadmap.inemi.org/ir/thermal-interface-materials
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https://roadmap.inemi.org/ir/thermal-interface-materials
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Metallic packaging is fundamentally limited to k ~ 102 W/mK and few materials can tap into the 103 W/mK range.

G. Chen. Nanoscale Energy Transport and Conversion. Oxford University Press 2005.
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‘’ Interfaces strongly influence thermal transport in nanostructured systems 

and have become a primary impediment to thermal management in many 

applications such as nanoelectronics energy conversion devices and nano-

photonics. Much research has targeted an improved understanding of the 

impact on the thermal interfacial resistance of the phonon density-of-states 

mismatch near interfacial defects such as vacancies and dislocations 

interface roughness phonon inelastic scattering and electron–phonon 

interactions among other factors. Current approaches to enhancing 

interfacial thermal transport rely primarily on improving interface quality, 

accomplished by reducing surface roughness and mitigating near-

interfacial defects or through the introduction of vibrational and lattice-

matching interlayers While the specifics vary, the unifying theme among 

existing approaches is that they involve planar interfaces, where the heat 

flux vector is everywhere parallel to the surface normal. In order to push 

the limits with planar interfaces, new approaches are required that can 

enhance thermal transport beyond what is currently possible’’
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Thermal Interface Materials
Christo Bojkov, Kevin Brenner, Walter Voit

UT Dallas Graphene (TIM)  - Capabilities in Science and Engineering
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Graphene and graphite can be grown directly on 3D metal templates. 

Chemical Vapor Deposition Microscopic Image Macroscopic Image

Flakes, sheets, foams

Millimeter to centimeter dimensions

Christo Bojkov, Kevin Brenner, Walter Voit, Ali Aliev, Rafik Raddou 54
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The thermal conductivity and material quality can be simultaneously characterized for carbon-based TIMs.

16/18

Raman spectroscopy is one of the few metrologies that can uncover the 
underlying nature of changes in thermal conductivity. For example, correlating it 

with a wide range of material properties (defects, strain, etc.)

Based on the volume fraction, the solid 
component has k ~ 524 W/mK
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❖ Create large scale (area) dimensional TIM  (sq. inches) for BLD 1 mil to 10 mil on metallic mesh

❖ Provide compression capability of TIM to accommodate for large due and substrate warpage due to CTE

❖ Provide 600+ (W/mK) foams for X-Y-Z dimensional thermal conductivity 

❖ Provide Metallic mesh and Graphitic foams impregnatable with Epoxy materials for die attach 

❖ Provide Graphitic interface functionalization for Graphene wetting with Polymers (Epoxy and Molding compounds)

❖ Top and Bottom  of TIM metallization options available for die back-side to substrate metallurgical interface

❖ Laser patterning  of Graphene foam for die to de 3D stacking for MCM applications.

❖ Non-destructive Thermal conductivity and Quality determined for TIM via micro-Raman spectroscopy 

Christo Bojkov, Kevin Brenner, Walter Voit, Rafik Addou

UT Dallas (TIM) Capabilities in Science and Engineering
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https://sites.google.com/view/robert-m-wallace/home/recent-research 

https://sites.google.com/view/robert-m-wallace/home
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For further discussion, please reach out to us. We are happy to exchange 
ideas, answer questions, and explore potential collaborations.

Cbojkov.Danche@gmail.com
Christobojkov@yahoo.com
Cpbojkov@outlook.com

joanacatarina.mendes@ua.pt
joanacatarina.mendes@gmail.com
jcmendes@diamond-technologies.pt 
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