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Architecture of Proposed D-Band PLL

Measurement Results Performance Comparison

Reference

J The proposed D-band PLL achieved the FOMJIT of –245.9dB 

and –51dBc reference spur simultaneously, which can be 
applicable to radar, imaging, and cellular communications for 6G

❖ Measurement setting ❖ Die photograph

❖ Measured spectrum ❖ Measured phase noise 

❖ 40-nm CMOS

❖ Active area: 0.22mm
2

❖ Power: 59.5mW

Problems of Prior Architecture
Conventional D-Band PLL using a Single Power-gating 

injection-locked-frequency-multiplier based PD

• Power-Gating Injection-Locked-Frequency-Multiplier PD (PG-

ILFM PD) was recently introduced for high PD gain

• Generating high-frequency reference signal (SILFM) by turning the 

replica VCO (RVCO) on and off, it achieved high PD gain, But...

L BFSF modulation effect ➔ Increased reference spur 

L Utilization of only half TREF ➔ Increased jitter 

Concept of Proposed Idea

Proposed W-Band PLL using Power-Gating ILFM-based PD

• Utilizing another PG-ILFMD PD2 for ΦERR detection

J No BFSK modulation effect ➔ Enhanced reference spur

J Utilization of whole TREF ➔ Decreased jitter
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J Achieving  51dBc reference spur and 65.6fs JitterRMS
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