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A 637-GHz Injection-Locked Oscillator based on
InP HBT Technology
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“Introduction :
 The sub-mmwave band beyond 300 GHz can be utilized for various fields such as communication, imaging and radar
systems. For the implementation of high-frequency systems, a high-performance, such as high power and low phase
noise, signal source is an essential component. In this work, a 600-GHz injection-locked oscillator (ILO) is designed as a '
ix\part of signal source based on 250-nm InP HBT technology. :
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Fig. 2 Chip photo
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: Fig. 1 Injection-locked oscillator (a) schematic (b) layout §' -40- % -40-:

* Fig. 1 shows the schematic and the layout of é:g EZE

injection-locked oscillator (ILO). & 100- & 100
* The LC cross-coupled push-push structure is adopted 7 - 0-120W“ :
~ to the oscillator design for fundamental signal "0 20 sl o w0 to0 o 200 40 0 | a0 1000
~ suppression and extracting second harmonic signal. Freq"(:';y(GHz) Freq"e(";;'(GHz) :

* The capacitor and the shunt transmission line are Fig. 3 Simulated results of injection-locked oscillator
~ added to the emitter stage to achieve lower the +  Fig.2 shows the chip photo of fabricated ILO.

: negative resistance of the oscillator core [1]. * The size of chip with DC pads is 374 X 548 um?. :
~* At the emitter stage, the shunt transmission line is * The output power against frequency is shown in Fig.3. |
~ composed of transtormer based balun which * Fig. 3 (a) shows simulated result of free-running
converts the single-ended input signal into a oscillation. The peak output power is -7.6 dBm at
: differential signal. 637.3 GHz.
~* The patch antenna matched at 2" harmonic . The injection locked simulation result is shown in Fig.
: frequency is integrated at the output stage of the 3 (b), the peak output power is 1 dBm at 640 GHz
oscillator for 2" harmonic radiation and with 0 dBm at 320 GHz injected signal. 5
5 fundamental signal suppression. * The DC power consumption is 20.7 mW. 5
* The transmission line TL1 is employed as a DC feed e The asymmetry of the oscillator core induced a
~line and also as fundamental suppression. reduction in output power, the measured second
..* Thelayout of the circuit is shown in Fig. 1 (b). harmonic signal decreased by 20 dB. |

N e e e e e e e e e e e e e e e e e e e e e Em mm Em e e Em Em e Em e Em Em e Em Em Em Em Em Em Em Em Em e M M M Em Em Em Em M M M Em mm Em mm mm mm Em e Em mm mm M mm mm mm M Em M mm M Em mm mm M M M mm M M M M M M M mm M Em M mm mm M M Em M M Em M mm M M Em M M M mm M M M mm Em M M M Em Em M mm M M mm M Em M M M M M M mm mm M M M M M M M mm M mm mm M M Em mm mm M M mm M M M Em M M M mm mm mm mm M M M M mm mm M Em mm mm M M Em Em e M mm M mm mm mm mm M e mm M mm mm mm M M mm mm mm M M e M mm mm M M M M e e Em e e e e M M e M M e Em e e mm Em e mm M e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

- -~

" Conclusion :
In this work, 600-GHz ILO is fabricated based on 250-nm InP HBT technology. It has -7.6 dBm peak output power at 637.3 GHz
with free-running condition. With 0 dBm injection signal at 320 GHz, the peak output power is 1 dBm at 640 GHz. This circuit will |
~ be measured with spectrum analyzer and power meter to evaluate output frequency and output power. The designed ILO can be
applied to wireless communication systems, imaging systems or radar systems. '
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