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Hot-Carrier-Injection Issue in CMOS (1/2) 
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Hot-Carrier-Injection Issue in CMOS (2/2) 
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HCI Issues for 60-GHz Applications 
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Summary of Prior HCI Solutions@60GHz 

Low VDD* 

 Better lifetime 

 Degraded output 
power, linearity and 
efficiency 

[*M. Tanomura et al., ISSCC 2008] [**A. Siligaris et al., JSSC 2010] 
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Measurements 

• Transistor TEG 

    – DC stress lifetime 

    – AC stress lifetime 

• Stand-alone PA TEG 

    – Pin-Pout with healing 

    – AC stress lifetime with healing 

• TRX Board 

    – EVM versus Pout with healing 
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Measured Pin-Pout of the PA 
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Measured TX EVM versus Pout 
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Ref. 
CMOS 

Process 

Data rate 

(Modulation) 

Pout 

/each PA 

(dBm) 

TX 

efficiency 

Pout/PDC 

(%) 

HCI 

healing 

Core 

area 

(mm2) 

Power 

Consumption 

Tokyo 

Tech [1] 
65nm 

10.56Gb/s 
(64QAM) 

28.16Gb/s 
(16QAM) 

8.5* 
@TX EVM 
= -21dB 

2.8 NO 3.9 
TX: 251mW 
RX: 220mW 

NEC [2] 90nm 
2.6Gb/s 
(QPSK) 

6 3.0 
w/o PLL 

NO 3.4 
TX: 133mW 
RX: 206mW 

w/o PLL 

Panasonic 

[3] 
90nm 

2.5Gb/s 
(QPSK) 

1.9 
@TX EVM 
= -19.6dB 

0.4 NO 5.7 
TX: 361mW 
RX: 260mW 

Broadcom 

[4] 
40nm 

4.6Gb/s 
(16QAM) 

-4* 
@TX EVM 
= -23dB 

0.5 NO 26.3† 

TX: 1190mW 
RX: 960mW 
16x16 array  

This work 65nm 
7Gb/s 

(16QAM) 

9.3 
@TX EVM 
= -21dB 

3.9 YES 2.3 
TX: 218mW 
RX: 188mW 

*Estimated from literature     †Chip area 

60GHz TRX Performance Comparison 
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– 60-GHz CMOS transceiver with HCI damage 

healing function by using charge ejection 

technique.  

– 81-year lifetime without sacrificing the output 

power and efficiency 

– The transceiver demonstrates an EVM of -27.9dB      

   and can transmit 7Gb/s in 16QAM within 2.16GHz 

   bandwidth.  

Conclusions 
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