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GPU 
Tokens/Watt 

GPU Tokens/Watt 

GPU Tj  GPU 

GPU 

GPU 
GPU 

GPU —— GPU 
TIM ——
GPU Tj GPU 
95°C 

GPU 

GPU 
Tj  10°C

Tj  10°C 2%
GPU 

DVFS DVFS GPU 
GPU 

Tj   

DVFS Tj   

A Q GPU GPU 
Q′ Tj   

TjA —— GPU ——

                              TjA = ( A Q′x T′jx) da) / Q

TjA  GPU 
GPU TjA   AI Tokens/Watt 
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“GPU 
10°C

Tokens/Watt 15%”

AI 

AI Token

AI 

GPU CPU

CDU

GPU 
Tokens/Watt 

DLC AI 

GPU 
GPU 
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(Tinlet) GPU 
(Toutlet)

CDU CDU 
(Toutlet)

(Tinlet)

(Tinlet)
CDU 

GPU Tj max  

                           Tj max = Tinlet + Q × Rtotal

Q GPU Tinlet

Rtotal  GPU 
°C/W

GPU x 

                             T ′jx = T ′inlet x + Q′x R′x total

Q′x x T ′ inlet   x 
x R′x total x 

°C·cm²/W

GPU GPU 
TjA

               TjA = ( Q′x (T ′inlet x + Q′x R′x total)) da) / Q

GPU Tjx  

                              Tj max = max ( T′jx )

Tj max   GPU T′jx

Rtotal  GPU TIM

Rtotal = Rpackage + RTIM + Rcoldplate

Tinlet (Tfree)
(Tmechanical) (Tfree) ——

CDU Tmechanical

                               Tinlet = Tfree + Tmechanical

Tinlet

COP

Rtotall Tinlet

Tokens/Watt 

GPU 

Rpackage GPU 

TIM
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Rpackage (lidded) = Rdie + Rlid + Rgraphene TIM

Rtotal (lidded) = Rdie + Rlid + Rgraphene TIM + RTIM + Rcoldplate

TIM
Q Tinlet. Rtotal  Tj max

Rpackage (un-lidded) = Rdie

Rtotal (un-lidded) = Rdie + RTIM + Rcoldplate

NVIDIA Rubin GPU
Tj max  Tja 10°C 20% 

Tokens/Watt 

(°C·cm²/W)
0.097 0.047

z 

GPU TIM
TIM TIM 
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TIM 
NVIDIA Rubin GPU 

Rpackage (un-lidded) + RPTM7950 < Rpackage (lidded) + RLiquid Metal Indium

Tj max 4°C 10% 
Tokens/Watt 

RTotal

Rcoldplate

< 1mm 

3D 
3D 
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“3D 

”

“ ”
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GPU 

3 1 
1 2 

3 GPU 
GPU Tj max 

TjA.

Rcoldplate

3D LiquidJet + 
PTM7950 TIM 70°C (Tjmax – Tinlet)
5mm × 5mm 670 W/cm²
NVIDIA Rubin GPU LiquidJet 

Tj max

TjA 6°C 

4.18 / /°C PG25 25% + 
75% 3.85 / /°C 1 LPM 

1°C 69.67 W 64.17 W

Rcoldplate Rcoldplate  
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GPU 
Rcoldplate

—— CDU 

LiquidJet 

(°C·cm²/W)
0.10 0.07 0.04

(°C/W)
0.021 0.0192 0.0165

Frore Systems 
LiquidJet®

LiquidJet® 3D 

Rcoldplate 

Frore Systems GPU 
LiquidJet® CAD 

LiquidJet®

Frore Systems LiquidJet® TjA 6–12°C
Tokens/Watt 10–25%

“

LiquidJet® ”
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3D 

LiquidJet Diamond

GPU LiquidJet Diamond 
LiquidJet Tj max   

10°C

Frore Systems LiquidJet ——
“LiquidJet Diamond” LiquidJet Diamond Tj max

10°C Tokens/Watt 30–35% LiquidJet 
Diamond 

15 GPU 
LiquidJet 

5 x-y 

LiquidJet Diamond 
+ PTM7950 TIM 70°C Tj max – Tinlet

5mm × 5mm 770 W/cm²

LiquidJet LiquidJet 
Diamond

(°C·cm²/W)
0.04 0.03

(°C·cm²/W) 0.0165 0.0122

21 LiquidJet 
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“LiquidJet Diamond 
Tokens/Watt 

35% ”

Tinlet GPU TjA

1:1 GPU Q RTotal

Tinlet 1°C TjA 1℃ TjA 1°C
GPU Tokens/Watt 

NVIDIA Rubin GPU AI 45°C 

45°C 

NVIDIA Rubin GPU 45°C 

AI GPU Tokens/Watt GPU 

Tinlet Tinlet

Tfree AI 
Tokens/Watt 

GPU 
COP 

Tokens/Watt 

Tinlet Tfree

COP

                                   COP = Q / W

Q W 
COP 5 1 

5 Tinlet 1°C
1°C TjA 1°C

1.5% Tokens/Watt TjA 89°C 
88°C
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Tinlet

Chiller Power (W) for 1 oC reduction = 
(LPM * 69.67/COP)

x GPU 
GPU 

TjA 1°C y% TjA 89°C 
88°C 1.5% Tokens/Watt 

COP Tokens/Watt 
GPU Tokens/Watt 

COP COPbreakeven COP

COPbreakeven = 69.67 * (1 + y) * LPM
x * y

AI COP COPbreakeven

GPU 

NVIDIA Rubin GPU 2300W 3.25 
LPM COPbreakeven 6.7 COP > 6.7

GPU 

Tokens/Watt GPU 
GPU AI 

GPU MTBF

GPU
95°C Tjmax GPU

65°C 

GPU 

SDC GPU 
—— ——

10 GPU AI 
SDC 

GPU 

GPU

AI GPU
GPU 

GPU 2250MHz
GPU TJmax 65°C /
300MHz TJmax 95°C 

600MHz

TJmax  65°C 95°C GPU 
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2100MHz 1950MHz GPU
GPU 

——
GPU 

AI ——
Tokens/Watt——

GPU 
Tokens/Watt 

“

Token 

”

GPU Tjmax TjA

TjA

Tokens/Watt 
GPU 

TIM

GPU 

TIM Rgraphene RLid

“ LiquidJet Diamond 
GPU 
16–22°C

Tokens/Watt 
30–35% ”

TIM
Tokens/Watt 25%

Frore Systems LiquidJet 
3D 

Rcoldplate

LiquidJet Diamond GPU 
16–22°C Tokens/Watt 30–35%

Tinlet

COP
TjA Tokens/Watt 

AI 
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CAPEX OPEX 
Tokens/Watt

GPU NVIDIA Rubin 

AI Tokens/Watt 

AI Tokens/Watt 
40% 40% 

“

AI 

”
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AI Factory AI ——
AI 

Token

Arrhenius Equation ——
GPU 

—— Tjmax 10°C 
Svante Arrhenius 

Behind-the-Meter (BTM) ——

“ ”
—— AI 

COP (Coefficient of Performance) ——
COP 5 

1 5 

COPbreakeven COP ——
GPU 

Tokens/Watt 

DVFS (Dynamic Voltage and Frequency Scaling)
——GPU 

Developed vs. Developing Coolant Flow
—— “ ”

“ ”——
3D 

Electromigration ——
GPU 

Free Cooling ——

TjAA —— GPU 

Tjmaxx ——GPU 

Leakage Power ——

LiquidJet®——Frore Systems 

Mechanical Chiller ——

Pump Affinity Laws ——
AI 

—— 8 

Q——GPU 
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Rdie ——GPU 

Rpackage ——GPU ——
GPU TIM 

Rcoldplate ——

Rgraphenee TIM—— TIM 

Rlid —— GPU 

Rtotal ——GPU 
Rtotall  Q Tinlet. Tj max

RTIM ——GPU 

TIM (Thermal Interface Material) —
— GPU 

R (Thermal Resistance) ——

Thermal Stack ——
GPU ——

Tfree —— Tinlet

CDU 

Tinlet —— Tinlet 1°C
Tj max  1°C

 

Tmechanical —— Tfree

Tinlet

Token ——AI AI 
Token 

Tokens/Watt——AI 
AI Token

Toutlet —— GPU 

Wet Bulb Temperature ——

Tinlet




