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Abstract 

In this paper, we clarify the problems in high-speed techniques of wireless LAN, especially in channel bonding 
(CB) and Orthogonal Frequency Division Multiplexing (OFDM), through an evaluation experiment of 
communication performance using an actual IEEE802.11ax wireless LAN. Furthermore, we discuss the 
improvement method of the CB and the OFDMA in IEEE 802.11ax WLAN. 
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1  
Table 1.  Summary of experimental results. 

 
 

Vout (V) 

 

Cout ( F) 

 

Max. Iout (kA) 

 

Trise (sec.) 

 

( 3 (a)) 
865 3,300 21.8 126 

 

( 3 (b)) 
1,042 2,200 22.2 103 

 

( 3 (c)) 
2,480 400 20.6 58 

 

( 3 (d)) 
2,890 300 23.4 56 

 

( 3 (e)) 
3,500 200 20.6 53 
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Fig. 4. Cross section of the processed apple. 
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無線LAN高速化技術の問題点に関する実験評価 
 

 
1 IEEE 802.11ax

 
Fig. 1 Combination pattern of bonding-channel in IEEE 

802.11ax. 

 
2 CSMA/CA  

Fig. 2 Static channel bonding (SCB) using CSMA/CA. 
 

 
3 CSMA/CA  
Fig. 3 Dynamic channel bonding (DCB) using CSMA/CA. 

(a) OFDM 

(b) OFDMA 
4 OFDM OFDMA  

Fig. 4 Comparison of frequency utilization between OFDM 
and OFDMA. 
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Fig. 11 Experimental Environment. 

無線LAN高速化技術の問題点に関する実験評価 
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Fig. 10 Impact of � on the normalized throughput of AP1 and 
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Development of High-Thermal-Conductivity Silicon Nitride using Rare-Earth Silicide as Oxygen Getter 
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Abstract 

The Silicon Nitride (Si3N4) has drawn much attention as electrical substate materials for power module. One 
of the factors that decrease the thermal conductivity of Si3N4 is phonon scattering caused by the lattice oxygen. 
Yttrium disilicide (YSi2) is expected to act as an effective oxygen getter that would actively remove impurity 
oxygen contained in the raw materials and further added during processing. It was found that the addition of 
YSi2 significantly inhibited the phase transformation and densification, which would suggest that YSi2 
effectively acted as an oxygen getter to decrease the SiO2 content, and hence the amount of the liquid phase. 
Although the thermal conductivities of gas-pressure sintered Si3N4 were improved with increasing the amount 
of YSi2, those of reaction-bonded Si3N4 were significantly deteriorated due to their much smaller grain size. 

 
Keywords Si3N4, Thermal Conductivity, Oxygen getter 
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12 AP  
Fig. 12 Average throughput of each AP.

13  AP
 

Fig. 13 Ratio of PHY rate used by each data frame 
transmission.

14 STA 1STA  
Fig. 14 Average throughput of 1STA in case that multiple STAs 

connected on an AP.
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