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Boiling Refrigerant Type Compact Cooling Unit for Computer Chip
(Improvement of Cooling Performance for All Posture of Chip)

Eitaro TANAKA™**, Kiyoshi KAWAGUCHI,
Tadayoshi TERAO and Masahiko SUZUKI

** DENSO CORPORATION, 1-1 Showa-machi, Kariya-shi, Aichi, 448-8661 Japan

In recent years, calorific power of computer chip has been increasing, thus high performance
cooling unit is desired. Further, it is desired that it’s performance dose not depend on any posture
of chip. We developed the cooling unit that complied with the demands. It has the boiling part that
enabled to supply refrigerant to boiling part with sintering metal, and the condensation part that
enabled to spread high temperature vapor of coolant without clogging.
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(a) Bottom heat (c) Side heat

Boiling type cooling unit
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Fig.1 Heat mode of thin type cooling unit
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Fig.2 Concept of thin type cooling unit
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Fig.3 Structure of thin type cooling unit
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Table 2 Test samples of wicks
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Table 1 Specification of thin type cooling unit
Items Contents
Cooling performance AT=Tt-Ts= 5 K less
Heat load 100 W
Cooling air velocity 3 m/sec
Ambient Temperature 40 °C
Refrigerant H,0
Size 70(W) x 130(D) X 6(H) mm
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< 5 o LLLL
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CPU mounting Rofrigerant Condensing
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Fig.4 Target values of temperatures in the thin type
cooling unit '
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Fig.5 Apparatus for measurement of wick’s capasity
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Fig.6 Apparatus for measurament of 7¢c and 7
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Fig. 7 Surface of test piece at boiling parts
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Fig.8 Heat flow rate of wicks
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Fig. 10 Surface of sintering metal (void ratio 70%)
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Fig.11 Heat flow rate of sintering metals
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Fig. 12 Relation between superheat and heat fluxin test
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Fig. 13 Obserbation of behavior of condensation
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Fig.14 Relation between super cool and heat flux
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Fig. 15 Parts of thin type cooling unit
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Fig. 16 Cooling performance for each chip posture
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