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04 LOW NOISE AMPLIFIERS

0000000000000 00000000D000000 COMPANIES PERFORMANCES REMARKS
MITSUBISHI Gain  8.1dB AlGaAs/InGaAs PHEMT
000000000000000000200000000 NE 1.8dB
0000000000MMICOOOOO000000000 @  S06hH:
Gain  42.2dB PHEMT 4-stage Amp.
good NF 3.0dB in Hermetically
7.1 High Power Amplifiers @ S1GHz Sealed Package
TOSHIBA Gain 7.6dB INnAlAs/INGaAs PHEMT
0000000000000000MMICOOOOOOO NE 0.94B
0000000000000 00000000000000 @ 57GHz
Gain 12.0dB AlGaAs/INnGaAs/GaAs
000000000000000000000000000 NE £ 6B PHEMT 2stage Amp.
000000000000000000000000000 Using MS @ W-band
Gain 10.0dB
0000000000000 0D000000D0DOODOO0O0 NF 7.0dB
Using CPW @ W-band
0000000000000 00000000000000
NEC Gain 11.5dB AlGaAs/INnGaAs
0000000000000 0000000000000 30 NF 3.0dB HIFET 2-stage Amp
040050000000000000000NECOO000 @  s%Gh:
Gain 17.20 18.3dB | HJFET 3-stage Amp
JooDooooooOMilliwaeOOOONECOOODODOO NE 320 3.7dB with Single Bias
00000O0ONECOODO0OO0OO0DO0O00OD0O0000O0 @ 580 62GHz | Supply
O MilliwaeO DO0000000000000000O0000
05 MIXERS
goooooooobodood COMPANIES PERFORMANCES REMARKS
003000000000000000000000000 SHARP Le 9dB InGaP/GaAs HBT Single
@ 60GHz Mixer
HEMTODOOOODOOOODOOOODOOODOO0O0OO 60 GHz
MITSUBISHI Lc 0O 16dB Image Rejection
023dBmO0 0000000000000 @ 540 60GHz Harmonic Mixer
00000004GH00000000000000000 Lc 8.4-125dB INP HEMT Low Local
Pw O 20 0dBm Powver Resistive Mixer
00030dBmO1WOO00000000000000000 @ 550 60GH:z
NTT Lc 6+ 1dB PHEMT Uniplanar
Po 29.0dBm 4-stage Post-Amp.
U 3 HIGH POWER AMPLIFIERS P 0 7dBm Resistive Mixer RF
COMPANIES PERFORMANCES REMARKS @ 550 66GHz Amp., LO Amp., Mixer on Chip
MITSUBISHI Gain 4.7dB AlGaAs/InGaAs PHEMT NEC Lc 7.7dB Subharmonically Pumping
Po 23.0dBm with Optimized Gate @ 40GHz Mixer with Multiplier
@ 60GHz Width P 10dBm
TOSHIBA Gain  426dB | 4-stage Pre-Amp. @ 10GHz
Po 29.0dBm /4-stage Post-Amp. MILLIWAVE/ Gec [0 20dB InGaP/InGaAs HEMT
@ 41.5-42.0GHz FUJITSU NF 0 3.6dB Mixer with 4-stage LNA
NEC Gain 0 20dB AlGaAs/INGaAs Pu 5dBm
@ 48-60GHz HIFEMT 3-stage Amp. @ 59:61GHz
Gain 7.0dB AlGaAs/InGaAs HBT
@  94GH: 4000000000004000000000000000
HITACHI Gain 13dB GaAs PHET
@ 60GHz 3.stage Amp. 000000000000 000000000000000
Gain  16dB AlGaAs/INGaAs 0000000000000 00000000000000
@ 77GHz /GaAs 3-stage Amp.
0000000000000 00000000D0O00000
MILLIWAVE/NEC Gain 14dB AlGaAs/InGaAs HIFET
P, 17.1dBm | 2-stage Amp. 0000000000000 000O000D000D00000
60GH
@ z 0000000000000 0D0000000D0OO0O0O0O0
Gain 9.1dB 30/60GHz Doubler
Py 168dBm | 2-stage Amp. 000000000000 000000000000000
@  6ochH: 000IMWODOOOOOOOO0O00000000000
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7.3 Mixers
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0 6 Advantages and Challenges of MMICs

Advantages Challenges

[0 Lowv cost

O High Reliability

0 Expensive facilities required
[ Hard to trouble-shoot

O Lowv and controllable parasitics
— Broadband capability
— Reproducible performance

0 Relatively low Q and high
dielectric loss

0 Multifunction capability
— Eliminate interconnect and
buffer

0 Long development cycle

0 Retroffiting to existing systems
to gain wide acceptance

0 High volume batch process
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7.5 Cost Reduction Techniques
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07 COST REDUCTION TECHNIQUES

Uniplanar MMICs (SPW/Slotline)
NTT Wireless Systems Labpratonics

Flip-Chip ICs Using MBB* and BCB**
Matsushita Group

Multilayer MMICs/Masterslice Technique
NTT Wireless Systems Labpratonics
ATR Optical/Radio Communications
Research Laboratories
SANYO Electric Co., Ltd.

Multichip Modules (MCMs)

* Micro Bump Bonding
** Benzocyclobutene
BCB Loss 0.5dbA ,er 27
Si02 Loss 1.6dbA ,er4
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