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Abstract

In this paper, a high gain-broad bandwidth MMIC
distributed amplifier was designed using cascaded
single section distributed amplifier configuration. The
PHEMT for this studies was fabricated at our lab.
The PHEMT has a 0.2 un gate length, a 80 m unit
gate width and 4 gate fingers. A desighed MMIC
amplifier have higher Sa gain than the common
distributed amplifier using the same number of
active devices.

From the simulated result, we obtained that the
Sz gain of DC ~ 20 GHz bandwidth was 156 dB
and flatness was £09 dB, and input and output
reflection coefficient were lower than -8 dB. The
improvement 7.3 B
distributed

simulated gain  shows
compared with

an
those of conventional

amplifier. And the chip size is 2.0 X 1.2 mm>
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Aot - stefed AIZVIC Distributed Amplifiere] A4

& o%52 98 & UEFH cascaded single section
distributed amplifier2 4 7 3} 3 o}.

I 3ded SF719 A& A%
PHEMT A& 3 57

PHEMT A #e] AL£® ol %2 n+ GaAs 2,
AlGaAs %1% il'd%(channel layer) § 7|84 %
2 gy 93 o3 Z=(Buffer layer)22 AAEA
o 2gz e BANUES FEAGEAE AMAdsE
7] 9j8led spacer®d BLE o Sig 5x10%m™ =2
A £3 &% delta doping T+ 2 AABIHH2-3]

PHEMT =1z& 9sl Hg43" o9 TAHL AA4A
glazets] ZAuE o]2% 02 m TAHACE TA, dF
o FHad se2d3g 43 AN AR
air-bridge THA, 222~ 2 =d9 AZ9 HEAFE
A2A717] 918 AuGe/Ni/Au F5%& AE3e 2
D 24, A9 A 9 HEE A8 GaAs 7
#e 100 gm FA2 $A dlu MEHoR oAt
back-side lapping, back-side viahole 373 °lvhl4]

Aqz® PHEMTe DC 543 RF 542 HP
4156A DC Parameter Analyzer$t HP 8510C Vector
Network AnalyzerZ o] &3t 2R dth

¥ 12 A%y PHEMTS 54& 8% o=
Aole Aozt 0.2 m, @Sl AlE ZFo] 80 ym, BA
7} 4700ln) . AR S ATF o) 62 GHz 0%,
Hrp g 4(fmax)E 120 GHz ©l4 ©oldeh(5] 2
3 13 2¢) A=Y PHEMTY o5 E431 ZHAA
S ZZ GEUdT

# 1. AdA) Abgs PHEMT £2tel DC 9 RF 54

Aol E Zol (¢m) 0.2
@9 AE & (umw) 80
AolE HAL oh) 4
Idss (mA) 120
Vp (V) -25
Vk (V) 1.2
gm (mS/mm) 317
fr (GHz) > 62
fmax (GHz) > 120
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29 1. AFE PHEMTSY °|5 £4

AccV  Spot Magn WD 100 ym
100KV 30 200w 104 HEMT

a9 2. A28 80 m x 4 PHEMTS EWAR
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Z7t2 WY Fo] P wmapa,
AX AAZD o5 L mste A dg Distage) +F
dAstddor Proh(6] £ o5& FUHA7 A =
Al Aol taperingS AHEFVIE BAIRE IHwise
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B AFedMe Z2uigdg FANAME, E2 o528
A7) HsiA durEQl A £9] distributed amplifierd
g2 el 9] cascaded single section distributed
amplifier® 323x& A&, 19 3o dAd
cascaded single section distributed amplifier®l 8z
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L=2Z?C (2)
= Ae g
=57 ( Zoz) (3
q71M, A, & stelaz2eEgelele] sgeld 4 3
dAe ZJ % MAsnz de vlolaz A

54 Y9 2ol
vlojaaz ~E ¥ g9l Libracl WA EH ol g

2 Agsldes GaAs A€ 129, 7157 100 um,
F&£5F7 12 mE HAHA
V. Al &gl A3
A A3  cascaded single section distributed
amplifiers) E4& #Z37] 9std 48 N9
PHEMTE 2Zt+ distributed amplifiers) A4 Zztel

sl wotoh AAE FZ7)e AgdHolde Ax
cascaded single section distributed amplifier= DC ~
20 GHz g ZofA] o]% 156 dB £09 dBZ ddd
o] #alE Akl distributed amplifiersl ©lE 83
dB +038 dBRT} 73 dB ¥4E Z2uZ A ¢F
WA A 2WAASFE A Y EdA -8 dB ]
8l FEF AgHold EAHE 4.

Al Ed ol A cascaded single section distributed
9% /o] PHEMTE AH43le M3t
W 2ukAQl distributed amplifierdd H& R
fFASEAE 73 dB ol4e] £ o558 4L
= gddch 29 4o A A" cascaded single section
distributed amplifier?] A &#le]lA ABE el

amplifier+
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20.0
w { $2H{using cascaded single section
diC(nbuled amplifier cunﬁgurdnoni
; \;\\
10.0 oo N
: + : Sy
\{ : ; .
\ettusing oL\
— ; S21(using common configuration? i N
S » ; ; e =
o2 H H i
£0.0 : S1(using common configuration) I
R IV S22(using common configuration) !
~ 0 S1using cascaded single section) 3
. S22(using cascaded single section! i
: ; ; s
’\ H g~ J ;
=100 e f N A

Frequency 5.0 GHz/DtVY
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AAEY MMIC cascaded single section distributed
A28 7 A8 F 849 vl A A(mesa, ohmic,
resistor, 1’st metal, dielectric via, PR via, air bridge
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a 3+ cascaded single section
amplifier FdYg FTEH7|E QA& Holoty
st A" distributed amplifiers Alo]E Zo)7}
02 um, ©¢ AlelE Zo] 80 m. FAF7L 470019, A
FolERed R A F(fr)E 62 GHz °l4, ANFAFS
(fmax)¥& 120 GHz °]4<1 PHEMT &ojrelgs &
&a Ao

Algdeld Azt DC ~ 20 GHze 34 H g
Al olHE 147 ~ 165 dBolx, UY HkAlAlLE -8
dB, 238 HWAAI£E -12 dB °o)&le] 4% A B
A1 A dojm Hae FAdF A9
PHEMTE Ab&3le] A AdubdQd  distributed
amplifiery] )5 Rt} 7.3 dB ¥ A vew 2448 3
e FE713 A7l A8 £ 839 ot2a2E M7
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