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A 5.8 GHz High Gain MMIC Amplifier Considering
the Coupling Effects among the Lumped Elements

Qol

bool 7t

[

In-Gab Hwang
2 <%

B =R A= ISM G| AR 7158 5.8 GHz 10| E ZZ 718 MMICE A4 A&t SELA2E
HEMTE AML-8t4 o, $% A2 spiral 9149 E 9} metal insulator metal A3 A€} & o] &3} /| AALE A}L
stk 70]‘—:1 TE719 AL E A ZFst7] 93l RC ARIZE Ao 40 S%7|E AHE8lY 31
dBe] 0|5& AYTh Lol5 FZI0IEE layout Al 5 AA7H AR ] g Wl WA 8] Yo
&R 7']?4% 7hsd & Welstl, Y ST Alolof vlol A E Fo A AFaFHE Hashet
At

Abstract

A 5.8 GHz high gain MMIC amplifier was designed and fabricated. A HEMT was used as a active device
and the spiral inductors and the metal insulator metal capacitors were used as the passive devices. To stabilize
the high gain amplifier a RC feedback circuit was used. The amplifier has 4 stage and 31 dB measured gain.
To prevent a oscillation by the coupling effects among the passive devices, the distance between the passive
devices are made as far as possible. The via grounds were used to reduce the coupling effect between the input
stage and the output stage.
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Fig. 1. Designed the first stage amplifier. (a) the
amplifier circuit, (b) the frequency charac-
teristics of the amplifier.
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Table 1. Specifications of the amplifier and the
results of the design and the measu-

rements.
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Fig. 2. Designed the second stage amplifier and
the whole amplifier. (a) the second stage
amplifier circuit, (b) the frequency charac-
teristics of the second stage amplifier, (c)
the frequency characteristics of the whole

amplifier.
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Fig. 3. Inductor structures which are used for the
coupling effect simulations.
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Fig. 4. Simulation results of inductor coupling
effects. (a) | turn inductor coupling effect,
group(a) is for the inductor structure of
Fig 3(a). and group(b) is for the inductor
structure  of Fig 3(b), (b) Simulation
results of inductors from 1 turn to 5 turns
which are apart 100 #m each.

1086

9 A7lolm F QAYE Alole] AZE 10 gmol A
100 pm7hA] HSA A 100 pme= GaAs 7)39)
FASH 22 Aoloin, layout Al 713 7phe Y
E 7he| 7443} 2k 09 49) ()= 1€ ol E g
AL 10 gmol A 60 xm7kA] W3lahe A g4 o)
Ag Astolth, IF (@) 1Y 39 T2 (a)9} 7o)
AYE Y B W) 22 7 90)7, IE (b 1
d 3(b)¢ Zo] QAYE Y A wHko] T2 Ao
o Al old AaE AYHe F82E HF9 u
Fol Z2 AS AFaAHA ARL & £ gl

¥ 4a)dl Hol%o], 6 GHzoll Al A& 9] ubato]
22 RS ATEIAE 10 pmolM 60 gm Ao]ol
A oF -27 dBoJ A -38 dBo| 7, M H 9| Hldke] r}
£ AT AREAE 10 gmoA 60 pm Abo]ol A
ok —48 dBoA -55 dBolth. 1Y 4(b)= <ldE
7+ A7 100 pmY © 1 ERE 5 8RR 9 A
Edlo)lddFolth 6 GHzol A 1 B9 729 A%R
FE -57dBolZ 3 HY ) -39dB, 5 Y o -
44 dBojtt. of A9 AHH 9] FAH Wk 1Y 3(a)
ot 2tk 5 |9 A¢EA7 399 Agadn
A2 olfE 4 9,5 89 A% 2FaH} 05
7 Fohetel wil A& ZubeiA] %3 E7hEnS
oA ZAsH st ) Zrlehe BA o o)
o, ol 54L& Si 7199 4SSk YehuT g
L GaAs 7)%9) FAS 2-E 100 ym Yo
HE9 25 © ol bt AgY gEohE 2 gt
Al -58 dBollA] -39 dB7IX|Y] AFEANE HoZE
.

O

e x

V. Layout ¥ 53 23}

JYEZ AGE G ANEYo|AT o] e B
WE layoutZ atAth 18 5& A& H9) A7)
o, Ag 27]= 2.5 mmx2.0 mm o)t} Layout A)
AHEE AU 2719 JdYEE SEolH, AYE Y} 9
HE Atole] HA 7H42 100 pmE §tg = o=
100 zm7} MMICH M= && 727} ool T SEl
AYE o AFaA}E AEGIH A A -39
dB7tA dolu}7] wEelt}. Layout Al b ),
=Y @A 249, AolE AY RS 2§l
EF 09 97t AHEEAY 9, 28 gl



J8 5. Algd
2.0 mm

Fig. 5. Fabricated amplifier MMIC chip. Size: 2.5
mm X2.0 mm.
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