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Redefining thermal scaling for Next-

Generation Heterogeneous Platforms

Why heat is becoming the primary constraint in heterogeneous Integration



©2026 CoolSem Technologies Benelux Heterogeneous Integration Conference, 22 May 2026 

Content

1. CoolSem in 60 secs

2. Thermal Design – a key driver in heterogeneous integration

3. The impact of the chip substrate

4. WaLTIS – Coolsem’s approach to thermal scaling

5. Conclusion



©2026 CoolSem Technologies Benelux Heterogeneous Integration Conference, 22 May 2026 

CoolSem was founded around one core theses: ‘Cool at the Core’

• Heat is becoming the primary semiconductor scaling limitation

• Packaging alone cannot solve future thermal density

• Thermal architecture must move into the chip stack 

• CoolSem enables direct thermal extraction at device level

✓ To enable this we closed our seed funding Dec 2025

✓ Currently 10 people located in HTC 9 and Nijmegen
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The semi-industry runs into a Cooling Wall

Compute Scaling is no longer transistor-limited, it is thermally limited
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High Performance Datacenters are changing rapidly

• Constraints shift from:

Compute Scaling =>

Memory integration & chiplets =>

Interconnect + Power delivery + Thermal wall

• Thermal Hotspots now locally determine the achievable compute performance

Key Constraint Design Scaling

Topology changes!?

till 2022 Effective Limit 2023 2025 2026/2027 2028

Air Cooling

   Name Intel Xeon, AMD EPYC Nvidea Hopper H100/H200 Nvidea Blackwell B200 Nvidea Rubin VR200 Nvidea Feynman

   Chip TDP 200-280 W 700 W 1200 W 2.5 kW 2.5 kW ??

   Silicon size 300 - 700 mm2 814 mm2 1600 mm2 1600 mm2 1600 mm2 ??

   Average power density 0.5 W/mm2 0.9 W/mm2 0.75 W/mm2 1.6 W/mm2 1.6 W/mm2

   Local Hotspots 10 W/mm2 20 W/mm2 20 W/mm2 30 - 50 W/mm2 30 - 50 W/mm2

   System/Tray 2U , 500W 8U, 10 kW 10U, 14 kW 8U, 24 kW 8U, 30 kW

   Compute Trays 20 4 - 6 4 - 8 4 - 6 4 - 6 ??

   Rack Power 4 - 10 kW 30 - 40 kW 60 kW 80 kW 150 kW 180-250 kW ??

   Cooling Type Air + rear heat exchanger Rack Scale Liquid Rack Scale Liquid Liquid: chip & immersion Liquid: chip & immersion

Chiplets & Memory Constrained CPO & Power Delivery & Thermal 
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More than Compute Chips …

➢ Future DataCenter Racks also need:  

• Power delivery and voltage conversion – GaN and SiC based chips (150kW/rack!)

• Optical network (>800 Tb/s per rack!) – CPO with InP based lasers (10-15 kW/rack!)

➢ These are huge markets, all with thermal challenges

• Capex for a 100 MW Datacenter has gone up from 1 B$ to 2-3B$

40% goes to the compute racks

➢ Thermal density is a systemic problem, not just compute!
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The substrate is becoming a major thermal bottle neck

• Full thickness substrates are not used due to chip heating

• With 100 µm thick substrates, chips show hotspots > 40 W/mm2

• This contributes to 40K in junction Temperature, touching Tj > 100 oC

➢ The dominant thermal resistance increasingly comes from the substrate thickness

Device Input Power per Die Ave. Power Density Average Heat Density Hotspot Estimated Delta T(K) Estimated Delta T(K)

(W) (W/mm2) (W/mm2) (W/mm2) @ 100 µm substrate @ 500 µm substrate

2022 Intel Xeon 250 0.5 0.5 10 9 35

2023 Nvidea H100 700 0.9 0.9 20 18 70

2025 Nvidea B200 1200 0.75 0.75 20 18 70

2027 Rubin VR200 2500 1.6 1.6 40 36 140

Power GaN HEMT 5000 100 4.0 80 40 80

RF GaN  PA 500 10 7.5 150 26 38

InP CW Laser 0.6 2.0 1.5 60 60 Burnout
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Free Cooling does not exist anymore

The impact of 40 K increase in junction temperature is catastrophic:

• Compute chips throttle => 5 - 20% lower sustained throughput

• Communication chips loose up to half their Pout => 30 - 50% lower data speed 

• Chip power increases with 15 to 35%

• Reliability degradation accelerates exponentially with junction temperature. 

Chip lifetime reduces with more than an order (25 yrs may become 1 ½ yrs)

On top, 3D integration will further increase junction temperatures!!

Can we stay Cool?



©2026 CoolSem Technologies Benelux Heterogeneous Integration Conference, 22 May 2026 

What would an ideal thermal architecture look like?

1. Thin active device layers, no crystal substrate material

2. Direct, highly conductive, heat path from thin device to heatspreader/cooler

3. No thermal interface barriers

4. Electrical isolation of device

5. Mechanical integrity

6. Compatible with 2.5/3D packaging
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CoolSem removes the substrate and introduces WaLTIS ®
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COOLSEM WaLTIS COOL

Thickness

100 MICRON

Thermal resistance per mm²

0.3 K/W

Thermal conductivity

300 W/M•K

4 °C

STANDARD DEVICE HOT

Thickness

150 MICRON

Thermal resistance per mm²

3 K/W

Thermal conductivity

50 W/M•K

Active device temperature increases 

relative to the heatsink temperature.

40 °C
Increase in chip

temperature

ACTIVE DEVICE

SUBSTRATE

AU/SN SOLDER

HEATSINK

ACTIVE DEVICE

SINTERED CONNECT

HEATSINK

WaLTIS

By removing the substrate, devices are able to reach their 
ultimate performance
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WaLTIS®  resolves the physics at device level

ACTIVE DEVICE

SINTERED CONNECT OR SOLDER

HEATSINK

WaLTIS

WaLTIS – simultaneously provides:

1. Thermal extraction (300 W/m·K; x,y,z)

2. Mechanical device support

3. Electrical and RF isolation

WaLTIS compensates thermal mismatches in the stack

Subsequent solder/sinter steps up to to 350°C are possible
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02 031. SUBSTRATE REMOVAL 2. WaLTIS INTEGRATION 3. DICING AND FINAL STACK

PR
O

CE
SS

BLUE TAPE

THIN FILM
DEVICES

WaLTIS 

TEMPORARY SUPPORT

THIN FILM WAFER

SUBSTRATE

THIN FILM WAFER

TEMPORARY SUPPORT

THIN FILM WAFER

WaLTIS

WaLTIS®  technology
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Works with existing foundries

NO Fab changes

01

TSMC, WINSEMI, TOWERJAZZ + OTHERS

FRONT – END Foundry

Backend compatible, testing like today

Drop-in fit

03

AMKOR, ASE, PHIX + OTHERS

BACK - END

WaLTIS Product + Integration Service 

Optional Integration License Model

02

FABLESS DESIGN HOUSES, IDM’S, OEM’S

COOLSEM

Compatible with existing semiconductor ecosystem
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WaLTIS simulated impact on Hotspot Temperatures

• A hotspot reduction of 20K can be achieved, greatly improving device performance

o Using 2D simulation and a 30o spreading cone

o Heat density: 40 W/mm2

o Hotspot area: 1x1 mm2 for compute devices, 0.1 x 0.1 mm2 for other devices

• WaLTIS enables direct connection to a Copper Liquid Cooler, for improved heat transport

Device Average Heat Density Hotspots Estimated Delta T(K) Estimated Delta T(K)

(W/mm2) (W/mm2) @ 100 µm substrate @ 100 µm WaLTIS

2022 Intel Xeon 0.5 10 9 3

2023 Nvidea H100 0.9 20 18 6

2025 Nvidea B200 0.75 20 18 6

2027 Rubin VR200 1.6 40 36 12

Power GaN HEMT (on Si) 100 80 40 24

RF GaN  PA (on SiC) 10 150 26 26

InP CW Laser 2.0 60 60 27
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Early results and plan

Results H1 2026

• 100 mm WaLTIS with 5 micron GaAs test film demonstrated

• WaLTIS wafer dicing succesfully achieved

Plan H2 2026

o 200 mm WaLTIS demonstrator with thin film Silicon

o Thermal, mechanical and electrical measurements on film and test devices

o Q4 open for first WaLTIS with customer wafers

Beyond

o 300 mm Si, thin film InP facet cleaving, WaLTIS via’s
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Conclusions

1. Thermal Management is becoming the dominant semiconductor scaling constraint.

2. Heterogeneous Integration increases local thermal density faster than conventional cooling

can handle.

3. Future chip architectures require integrated thermal functionality at device level.

4. WaLTIS is designed as a semiconductor-compatible thermal integration platform which can

be combined with active cooling.
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CoolSem – Cool at the Core

The next semiconductor scaling is thermal

ADDRESS
High Tech Campus 9 

5656 AE Eindhoven,

The Netherlands

CONTACT
+31 (0) 40 851 7525

info@coolsemtechnologies.com
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