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VR P A AR 6 e PO 5 B S,
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4\ Command Window - o %

File Edit Debug Desktop Window Help
@) New to MATLAB? Watch this Vides, see Demes, or read Getiing Started.

== help plot

plot Linear plot.
plot(.Y) plots vector ¥ versus vector X If X or ¥ is a malri,
then the vector is plotted versus the rows or columns of the matrix,
whichever line up. If X is a scalar and Y is a vector, disconnected
ine objects are created and plotied as discrete points verically at
X

mmmmﬁ‘twwrlm
Y is complex, plol(Y) is
hddumasdmlnmmism

HED

-

HKE ADS, #tbZ F, ANSYS #1 Cadence ¥
HE—-F2ZH, Bt~ AdIHa K,

————— e ——————————————————————————————————.
- Cw A
@ There are ather funcions or methods named git

more.,

plot
2.0 line plat

Syntax
plot(¥)
plot(X1,¥1,...,Xn,¥n)
plot (X1, ¥1,LineSpec, ..., Xn, ¥n, LineSpec)
plot(...,"'PropertyName', PropertyValue, ...)
plot (axes_handle, ...}
h = plot(...)

Description

plot (¥) plots the columns of ¥ versus the index of each value when ¥ is a real
number. For complex ¥, plot (Y) is equivalent to plot (real (Y) , imag(¥)).

plot(X1,¥1, ..., ¥n, ¥n) plots each vector ¥n versus vector Xn on the same
axes. If one of Yn of Xn 5 a matrix and the other is a veclor, if phots the vecior versus
the matrix row or column with a malching dimension o the vector. If xn is a scalar and

¥n is a vector, it plots discrete anmrlsmml,latxn W ¥n Of Yn are complex,
R e T
F1 10 toggle focus Excaps to dose |

rmamiman: mas e aes innaend W e nr e s mobsisse -

(a)

(b)

1.4 MATLAB E’J%E‘Hjjiff%i
(a) help @4; (b) HBIH
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» Appendix A Keyboard Shortcuts gn oy iend KD g01F L
b Appendia B Teslars = i Sownloat compieie POF -
» Simulation
» input - Output
» Components
ications.
:'d:l;:-:ﬁmrm Gelting Started Key Enhancements Learn Through Videos Training and Suppert
‘Open Pages aE [ _ N -
[Horre ] L > a
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ADS Overview Licerme veruon J008 04 released How Do | Crsch Samit edearning Course
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DemoKit_Non_Linear Jd

e B

AP MSub

Formo | Foemo

- L

w | res MSUB
':E "% | Demokit_Non_Linear:demo_res 1

it | rere | Resistor 0
e 'ﬁ @) Press F1 for more help. 2 ¢
e T Mo

K 1.6
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ﬂo it View Go Beslmwrks  Halp
¢-o-fE VoA QaQ

Mddress:  quhaly //eds 2007/ doef eedist/TPL_(Thin_Fils Resister). hisl

P Gatting Sterted
o Dasign Tools

b Sisulation

b Tnput = Output

TFR (Thin Film Resistor)

Tips
hddstional Resowrces

Symbol

¥+—\N—
TFR

lustration

Range of Usage
001 =HsWs100=H

Opan Fages 8 X where

TFR (Thin Fils Resister) H = subsirate thickness (from assoclated Subst)
Parameters
Mame  Description Unis  Default
Subst Substrate instance name None MSun1
w Conductor width mil 8/0
L Conductor lengin mil 100
Rs Shest resistty Ohm 500
Freq Frequency for scaling sheet resisively Hz 0
Temg Physical temperature (see Noles) ‘C Hane
co {for Layout option) Conducior offset, distance ma 50

wrom edge of condudor

= The trequency-domain analylical moded is 3 lossy microstip line model
developed by Keysight The microstrip line model is based on the formula of -

K 1.7 TFR # B
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demo_res - Mozilla Firefox o x
File Edit View History Bookmarks Tools Help
MR Bing €K -E X [ demo_bvia X | demo_res X |+
& > C @ O file//opt/ADS20" 0% | @ | ¥ » =
¥ Most Visited @ WeChatforweb @ #EARTS »

demo_res
1. Symbol:
MO MO
—AN—
demo_res

2. Demo kit Resistors:

a) Parameters:

Type Two types of resistors are available. One for | nil resl
Mesa and the other for NiCr. Details are

| given below.

Resistance(R) Valid resistance range Ohm 100

Width(w) The width to be fixed, depending on current | um 20

Length(l) Length is automatically calculated for a given | um 8
Resistance and width. Non editable.

Sheet Sheet resistance of the material (MESA or | Ohm/square 250

Resistance(Rsh) NiCr) for information. Non editable.

b) Range:
Type1 (res1); MESA resistor; R= (25 to 10000 Ohm); w= (5 to 50 um)
Type2 (res2); NiCr resistor; R= (5 to 2000 Ohm); w= (5 to 50 um)

3. Equivalent Circuit:

Wiy Py
Pon _Lci L :' L C2  Port
Nl.m‘t]: ""'”H St P2
R-

Ii
R=Rp Ohm L"LrnH I

Kl 1.8 html #Bh T

o BEEEE] pdf/word i HAAR AW SCR (18] 1.9 );
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@ = About Cap AirBridges.pdf

D S|rge[ iz ¢« 5| BOC 'JG‘(QH‘mt:](
Capacitor Air Bridge

Non Linear Demokit has been updated with a new feature “air-bridge”. It currently supports
demo_cap:Typel.

The main objective is to allow designer to use burst line seamlessly in the design without
changing the line metals or shorting the devices. It connects the enclosed layer of demo_cap with
the Thick metal without shorting the demo_cap.

How to Use:

* Capacilor component “demo_cap” is considered for “Type = capl™ which has the
capacitance value “0.00738 to 59.05 pF™.

* A new component “capacitor bottom connector” has been added to the PDK. The
“capacitor bottom c o ically inserts, while cnnnccung thick metal LTline
to the port2 of demo_cap. The “capacitor bottom connector” creates a cut-back at the
port2 of demo_cap, thereby avoiding a short.

*  The width of the * bottom ™ aut ically adjusts to the width of the
thick metal layer.

Note: This feature is limited to demo_cap: “Type = caplonly.

Known Limitations:

1. When a thick metal is connected to the “Type = capl™ capacitor and try to change the
linetype to M1 Trace connector exists. But when we try to add the trace to capacitor
directly the connector is not included.

B 1.9 pdf #HBh7HE

o TLIFBA RIBATMIH BIE B, Bkt R BRI T (& 1.10 ),

X}F Schematic 5 # Layout H AL o OF B0, W50 S5 o 1
i, A TAEA—A [ Help ] #4810, WA 1.11 Fix, P st R AR T LAFT TF X R
MRS B LI . BROCIFSESR RS 1, ATRATA [ Help | #5037 #8 T LLFT IF IR 24 i
X G AH S Bl DT
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85916 2) oaKeysightvDs2 0 - & X | @ TopicNotFound x|

KEYSIGHT Advanced Design System 2017
TECHNOLOGIES

i ... Keysight EEsof Website > Product Documentation

Please keep in mind you may not see online documentation if you clicked the Help button in the Component Parameter dialog box
for:

* A component instance without online help. Please refer to the Customization documentation for detalls on creating online
documentation.

models, or suk ks that are not listed in a Library window:
and sub rks for a ar les project. Please refer to the DesignGuide or Examples

bsal d. "black box" or prop or sub

o
* A vendor component. For information on a vendor component please select the component in the Component Library window
and then choose Help > Component Help.

You may also not see online documentation if you either entered a fi name dy. or entered the name of a non-
existent function. Please refer to the AEL d for on an AEL function, the lat i

! for infe ona or the < ! far infe ona
measurement function.

1If you still feel you have discovered a problem, please take a moment to report it by sending us an email at lpeescf@keysight.com

telling us the exact sequence of steps that produced this error message. Or contact us using the Worldwide Technical Suppaort
contact information on the Wab.

Use the links in this page to browse through the documentation. These links take you to:

* A ADS Overview
® Infi on les created using Ad: i Design System

Terms of Use | Privacy Statement | Contact Us | © Keysight 1985-2017

K 1.10 BRASERTTm

Edit Instance Parameters x

Library name:  wilkinson_lib

Cell name: DA_WDCouplerl wilkinson  Swap Component... [

View name:  symbol

instance name: [DA_WDCouplerl

Select Parameter

Subst="M5ubl” ~] F(Real, e.g. 1.25)

DeltaF =16 GHz [10 [eHz K|
Zo=50 Ohm

ResponseType=Uniform Equation Editor... I
N=D

Amax=0.1 Tune/Opt/StayDOE Setup... |
K=1.0

Wgap=50 um
Delta=50 um

2| ¥ Display parameter on schematic

Sl ] ] comommonms. | s |

F:Center Frequency

B 111 #Bhigd
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LI -

K 1.17 % dBm() BRECEBIN A

PIF %] “dBm() Measurement” Fl “dBm() Expresssion”, J&# W BN A WME 1.17
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simulation

PRI & O] simulation B UL,

AR S A K 4]

simulation manager

R [F B AU TR simulation F1 manager T, AN FR A6 5
i) LA, A e/ O B TRl A ) 43 B

ads simulation manager

BRI R L& R ads. simulation A1 manager BT, ABREHIA
O] L A, A SR O B R B A 3R] A B

15

“simulation manager”

RIA A EHEE “simulation manager” B TUIAT, FEIEAIUIN 1 IESCHIRLF|
o), HAEEATTE]L A BRI

“manager simulation”

WRITAW SRS “manager simulation” [ BUHT, F1HH AU 1 3E SRR
(e ), HEEAAE PASREITY . AE1S “simulation manager”
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XA SCFBEESN A T PDK R — 34 & T MPLE TR, DL SEBTIR Y RRAS FIH]
A EISE

2.1.2 T.&54

TEatsid, —Bamia il eS8 Al . T 2RI RERA U
Lol FEPE R o

2.1.3 ARSI PDK

K#R4y Foundry #B[EIAFHE4E ADS. MWO () PDK, —f#% Cadence F %A 584
B Y F# PDK, [ HH Layout. LVS. DRC, BOA I T07 B o AR A



#2H XFPOK B,

2.1.4 MK

AT L —se R gefF (B, AR, ) 19 DOV A%, 4%
ST R AN [ it A F R A A9 A 51 (Load pull ) e, i A Y I 52
R, A SRS IERY SN S 2HAE.

2.1.5 History File
LSRR A R 2SSO A A D B2

2.1.6 Model Handbook
A PDK A RSO RI A 27 SR ST RS S AR R il 2k

2.1.7 Design Manual

AT LM I (DRC B0k, BINZSE, W5 ), M
BRI

2.2 PDK BIRE5EHA

THEPL ADS H47 i) Demo Design Kit A#il447 PDK myZ4:%5 5dH
(1) £ ADS ERmH%E+#E [ DesignKits ] - [ Manage Favorite Design Kits... ],
wE 2.1 fros,

[ Advanced Design System 2019 (Main)
File View Options Tools Window DesignKits DesignGuide Help

Wi Wi Bk kebesion kit
File View Folder View Library Vie = Librari
v [w| K\ADS\Tutorial wrk

> 01_ReadMe
02_Tutorial PSFETV
03_Tutorial SINEV
04 _Tutorial OverRide
05_Tutorial GumPoon

et S e

VW W W W v

K21 EM®H PDK

(2) #%#% [ Add Zipped Design Kit.. ], W% %] Foundry $#2fitfy ADS V&1
PDK H4ifd: “*.zip”, WKl 2.2 i,



_.@ AR ER BERIRIT SN AEREISEE

8 Manage Favorite Design Kits X

Name ~ Version In Current Workspace Library Definition File

[ select A Zipped Design Kit File b4
€ v 4 [« ADS2019 > examples > Designkit v|o| | mEDesignkit P
ma e~ FEsTiE Ev M @
e A ozm " BHE P Hoh
: .j “. || Demokit 2019/1/20 1311 i
- mEE || Demokit MTM 2019/1/20 1311 i

|| Demokit Non Linear 2019/1/20 1311 Mk
& co B (D) || Demokit V3 2019/1/20 1311 =
~ J1 WD_Media (E3) || Generic AddOn_Toolbar 2019/1/20 1311 Srfdse
- 4 WD_Data (F) || QFN_Designer_v8 2019/1/20 1311 xfds
5 || sampleKit 2019/1/20 1311 Sofdse
- & WD_Backup (G :
Utilities 201 131 S
s, 2019/1/23 20:35
= SG_SOFT (J)

© wm SG_DATA (K:) ol

 XHEEN): | DemoKit Non Linearzip

K 2.2 #in PDK JE4 6

(3) WATLIE BATH zip 4@ f#ES] PDK SXfFJe, F#E$HE [ Add Library
Definition File... ], W% #If# %5 PDK CfF¥, #%# “lib.defs”, WA 2.3 FinR,



$2% XTPOK D,

I8 Manage Favorite Design Kits X

Name Version In Current Workspace Library Definition File

[ select Library Definition File b
& =+ 4 ||« DemoKitN.. > DemoKit Non_Linear v2.0 v & | = DemoKit Non Linear... £ |
|a v R = ™ @
R A zm - ] =s 38
= Es || circuit 2019/1/20 1311 Srise
) = [ de 2019/1/20 1311 s
3= || DemoKit_Non_Linear 2019/1/20 1311 S
) E5 || DemoKit_Non Linear_tech 2019/1/20 13:11
|| design_kit 2019/1/20 13:11
m =m || doc 2019/1/20 13:11
[ dre 2019/1/20 13:11
& coEDE (D) || examples 2019/1/20 1311
J1 WD_Media (E) s 2019/1/20 13:11
4 WD _Data () [ thermal 2019/1/20 13:11

2018/11/13 %35

K 2.3 WinfE 5 PDK

“lib.defs” J&—~H F i€ X Library B9 SCA UM, 2581 Cadence P85 H1AY “cds.lib”
Scff, HNEWE 2.4 Fis
(4) RBERE YT LR A PDK 5% Library, 78 ADS T 5 HisEH



_.(ED AR ER BERIRIT SN AEREISEE

£ [ DesignKits ] - [ Manage Libraries... |, BtHF25]H Za7 TR TAE Li-
brary, #EHHERFRM Library, & [ Remove ] #4l, WK 2.5 Fin.

v 2o St 3 B Lo e i w13 e w13

1 # Library Defs for DemoRit_Non Linear design kit

DEFINE DemoRit_Non_Linear tech ./DemoRit_Non_ Linear tech
ASSIGN DemoKit_Non_Linear_tech libMode readOnly

DEFINE DemcKit_Non_Linear ./DemoRit_Non_Linear

ASSIGN DemoKit Non_ Linear libMode readOnly

(LN ]

2.4 lib.defs SCHEN 2

B Advanced Design System 2019 (Main)
File View Options Tools Window  DesignKits =DesignGuide Help

Wiy W WMBE{>E  Unedesignk.

Manage Favorite Design Kits...

Fils View | Folder View | Library ¥ie|
~ (W KAADS\Tutorial_wrk

> 01 ReadMe

» 02 Tutorial PSFETV

> 03 Tutorial SINEV

3 04 Tutorial OverRide
3 05 Tutorial_GumPoon
>
>

06 Tutorial PLL

(07 Tutorial DeadBand |

B Manage Libraries *

Librarias and library dafinition files uzed by this workspace
Name Path Mode
(W libudefs SHOME\Tutorial wrk\Eb.defs
> snalog ridefs SHPEESOF DiR\oslibs\analog. ri.defs
> dipdefs  SHPEESOF DiR\oalibs\dsp.defs
1l Tutorial b NTutorial fib
11 Tutorial BBAEL ATutorial ibAEL

m DemoK... \Demokit Non _Linear tech

L

[Add Library Definition File. . | Add Design Kit from Fuvorites. | Add Library. . | Configurs Libeary. | [ Bemove |

oo [ Wlp |

B Remove Library

*

o The following files are dependent on the library definition file
“$HPEESOF_DIR)\ les\Designkit\ Dy Kit_Non_Linear
\DemoKit Non_Linear_v2.0\lib.defs”.

Tutorial_lib
If you continue, the dependent files may become unusable.
Are you sure you want to remove “$HPEESOF_DIR\examples\Designit

\DemeKit Non_Linear\Demokit Non_Linear_ v2.0\ib.defs” from the
workspace lib.defs file?

I LT

2.5 B PDK/Library



#2H XTPOK BD,

(5) #m5e PDK el LIfETiF i L& 2% PDK $eftiy i oolt 1, mid
AR T BRI AT Z e R E B Schematic 30 Layout o1, 41l 2.6 frn. 48 K55
ADS tr#ER) PDK #A —A L2 A& # 4 ( Technologylnclude ), I TH#1% L 24
K SEAERIBCE IR TR, AREMUT CIlEFTR “*h” k3o, &5
Schematic H]%] 7% PDK RYHLEEITIE, WAL IN—1% TechnologyInclude #5{4
A BETEIRS Schematic 1 T{5 E .

Parts ] x,
O i
[Search all 1+ | Y

DemoKit_Won_Linesr

r r
| B
INC
CAP

Foewo || Foemo
Ty H-W\J—I

IND RES
Poemo || ¥ oEmo

ul:; -

FET1 FET2

Foemo ¥ DEMO

PAD BVIA

¥oemo || ¥ oEmo

FETVIA || MO-MI
Foemo | | Foemo

IND DC FET O
Foemo || Foemo
g

BONDYY TLINE

CFIL TEE
roemo |7 pemo

CROSS || CURVE

Foemo || Foemo

ND CORN

K 2.6 PDK JofFmtR
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]y

T

-7

GaAsI?Z

MRS K ERINA T =40 B ARSI (Si) Mtk (Ge) 55
JLEAEPUONER, FEMH TS R, PRI LRI 5 =
PR AR ISR (GaAs) FIBELAN (InP) G 9E SCHIRE, FEN AT
TS E . ZRPARE . FOCRERE . 3 AR RUAR LA (GaN ), BRibHE
(SiC) &Gk fbayE e MoniE, TN TR, S, PR . KIIREG
(RIS S S US T Sl iR SRS R AV AN S RN 12 A S v | Y e e/ S
MR RA ST R BilFgm . SRR TR BRI S R, AT
R T HORTE R . R R S L R S 45 25 2R T OB 2K
WGP AR RO SRR S A TSR AR, FEEIBT . DS, MR A
R DU R AR F R E AN RIS, vl . KIHAE. EHE . %
PRI RE HL 19 A5 AR 2 SO MEA T T DAREAIR 5096 DL RO RE S %, dee AT A3
FRBURN T5% L, X AR A R HAT LR R R

fE& 12k SRR B0 45 GaAs, TnP, GaN, SiC PLK LI ALER (GagO3) F
SN AR TS Y 2 A, B4 % GaAs PORMERIVE T8 FIEE IL
HLEE AT T IZ ] GaAs & JE- 800 i ik % (MESFET), &L §iE
B RS (HEMT), GaAs B B4 0UR A i (HBT) SFaSF7E RIS . ok
WAF LA E B Gl b A RN, XXHERE GaAs 1R RS THER K
AR TECH T TH, GaAs MBI THIMEAC A (LED), #OG
#r (LD) LLKCRBHAEHL M. GaAs FHEHHI & A GHL @ EZN T THOLEAE | ZClfE
SAT VLR E B A A X & e AL G o Sk GaAs, InP . GaN,
SiC, HARFAI LK s 4 gk 3.1,



#3Z  GaAsIZ &N
% o @y

SRR SIS (RF Switd ) IR BORES (LNA ), DI AS (PA),
TEPT AR . PR RN AT SRR (FEM ) 25, Hodb PA FIuEI a2 S a1
M Sy ST IFERM A H 2R, T4 22t i o 22k B AN R Akl 5
& (CMOS) HiAR; & &k (CPE) R CMOS FIEE#E SN B 4N I8 L)
BFK (SiGe BICMOS ); RIIFEHE A SR H CMOS., SiGe BiCMOS Fil GaAs, 4G
KR (LTE) S, S0 PA RAM T 250312 GaAs, 4aZk ik LaE (SOI).
CMOS il SiGe, 4G FEEFHLH PA ¥ RH GaAS, GaAs HA4XF M7 ; ST
K4 ZAR FRE (SO ), GaAs T.25; LTE LNA R 2% K SOI. CMOS; %
vl o /NFEVESUENJE GaAs A1 GaN JiA7.

%k 3.1 FTELNEYFSHB[HLABNKAITRELE
kL
InP GaAs GaN SiC
HEMT v v v
pHEMT
MESFET
HBT v
DHBT
MMIC/RFIQ
B v v
WEH). 3D Rl | StHF &
APD/PD v
LED v v
HEMT v
Cascode
RE T | DhRBMF SBD v
MOSFET
IGBT

82 JH 4 RSt AP

5G MR FERr | GHEAE

ANENENENEN

AN

NENENEN

5G Sub-6GHz #ilEc, THLAMERAIR GaAs 19337, Heufivin 2R HERE A
35 (GaN-on-Si) HIBEHT; SPAURT IR 7 BRI B B, REER MUK,
RFIC/MMIC Jf2&th 5 i .

5G Z AP, GaN-on-SiC, GaN-on-GaN SR #f A R KW 11, #4450 GaN
HEMT ANAEH 2 2R, AlGaN/GaN HEMT &4 (436 7E A 58 B B0

3.1 GaAs

GaAs JE—MEZREFEMEL, 8 TV RAGYE SR, JRINEET R 5%
L5k, AR EBCR 5.65 x 10710m, KEA 1237°C, A 146V, GaAs T 1964
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AT B, ATLAR BB AR L Siy Ge & 3 DR LL E Y224 2% i BB R,
FHAHI SRR B IR . ZEAMRIIAR | o JE TR 225, T HA TER R Sk
506 A7, AT 5 S e 1 A o B 8 L B D7 T A 3 L . ] GaAs iSRS
S RA R, S R ERER . WA DU RIS ISk, iE
AL PR SRR #. GaAs &K SORPDR I 22 05 T 5 1Y
FEBE AR E R R S A =B O RO . SRS, RIS R R
BIR GaAs HAMMEITERE, (Bl T e el T, SeE A M LR
R UL TIY v 5 7 N S Y E S8

3.2 pHEMT

BAESEY Si 2SR LR 1 BJT, CMOS, BiCMOS T2 —#, GaAs Sk
RIEW T ZFARR RS ZA, HEMT, pHEMT, BiHEMT, HBT %, AR T2
AR S, NAGAEBAZES, il HEMT Jolid AR08 s Lt &,
HBT FZE T VCO FTF-#L PA, BIHEMT J& HEMT #l HBT M4545 7741, KT
BiCMOS /& BJT fil CMOS 45674, AT EE NS pHEMT 1.2,

pHEMT JEX} HEMT BJ— Rkt 4, Wk A % 645 2% 5 B 45 5 2000 fb ik
% (PMODFET ), pHEMT 1) 2-DEG % [t 336 HEMT Y23 E L RH (F
PR AR RRBIEN ), WM BRAE &SN TSR (Ym 2 f%5); Fn, H
BT R WE S (b GaAs F9R 9% ), Kt pHEMT MPEREE ML, &2,
pHEMT HA XU A A5, XA m 7 A 0F B i R iR B AR e v, i Hoek
H T AR AR, (A S A T R R SRS SRR
TR FEBE 7 LA S = () TAESIUR | IR R e s 45

pHEMT Z5# sk an&l 3.1 pron, Al iglmik (D) Filfk (S) &% T
Wk (G ) XFFREY, PRl A A Al A o v U, (H2, fE—26fil & PA
NS pHEMT L2, 7 42 i i A b =2 (8] 1) o 25 U Vg pr, 258 B
ARG A 225 A0 T S A VAN, X P X R P AN BT T o

JUTIIA GaAs TZEWMEESBAES . &80T 32 IR RF A e,
XM ER, an 0.5um DU BRI T2, Wik —BOe e slcs s dkim . % AR
AL WHREN, a0 0.25pm DU AT, AR IEEA A B0 RO B, 1] - %
i TIEEGEE Y IB, &2k T/ e fd B, i F-PERe.

GaAs TEMHESE W EAMZ, FHELERZNA =2, BUELE 4
FEARRABR, S 70l R 4 5 BE R B A B RN, A Jm A 2 s — i H e i AR
XM GaAs T2 FrfIFE R MMIC G855 55 8% AU ER L A B CMOS.,



A%

n+GaAs ( BRUEHZfl )

#3%Z GaAsI?

Ml

K23

Tt

L ﬂl-ﬁ-GaAs (

n AlGaAs

B R il

[ —|

RRCHE i )

AlGaAs[a]

i)

InGaAsyA) i

=

— 2DEG

iz

GG

nGaAs (AR

(a)

AR

I

i
DR Ak )

n AlGaAs (

FE R P )

I é+GaAs (

AlGaAs|i][@)2
InGaAsi4iE )2

=

«— 2DEG

ZAE

FHIE

n+GaAs ( RO fik )\

(b)

i
Wb
Y (tr+GaAs (2R

n AlGaAs (

Ef R P i )

AlGaAs|a] @)z

InGaAsyHiE

=

<— 2DEG

ez

GEIS

(c)

3.1 pHEMT #iH &l

(a) #EELL (b)) T (© Y
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3.3 EExH

GaAs T2 — LT ofE: MmpH. gy, &, pHEMT k4, HArs—
A& R R L ( Electro-Static Discharge, ESD ) &4 —#45 .

3.3.1 HifH

1. TFR #[H

HLRH oy A B (TFR ), ARHLBE (Mesa ), 48R4 S4TI9 GaAs T
2o, T B Ay B R 5092, BRFEEE IS T A2, SRAE# (NiCr) %64
MR, —BHTFRER /N RS RS RBRBURN G, sk as . JCid
AR, AR T 4 iR gt T —FP i TFR MY3E3, HoJy Bk 50000, &4 T
T B R e R S A Z DI RE S B . TFR, A9 1 i s B an & 3.2(a) FiR.

Etch-area
[ Mesa ] m E-Mesa ]
F T f T
Via Ohmic contact Via Ohmic contact
(a) (b) (c)
3.2 HFH

(a) TFR; (b) Mesa; (c) Etched-Mesa

2. Mesa H[H

AR U B TRT AP “Bulk” MHES, HEBLEFH GaAs Fimry4h
SERAME S APETT R E AR B, 2% GaAs FHRB#BZ (B TIEA), JFdd
il HAB 4V B L S8 24 TR B s il FL L B 5 BB S5 Bl T 20 8, — e 200~2509
Z 8], Mesa HLBH I 55— B ASURAFTERR AR St , RIS W] B 3T X6 Iz 1) BELAELA ]
T H O AR PR AR LR 2, PRIt Mesa HLFHZ T fide/ . BAERK . K
FEAE . RERBAMURN G . Mesa J& T, &0 AYRUE, 4 d BH X 5RE i 4 )
MU, A SIS E TG Xl TESNEZ, T2 WAk Epi
FH. Mesa Fg B A4S i iR B R BN & 3.2 (b) FizR, HLBH PS4 )8 514k 52 S R
f FHRR AR 2 il i A 7% 4, T I AR il . A 28 TR 5 7E 38 Mesa HLPH Y
Al b, BHRMEHT R 2, ST BARERN, SHEZARE; WATR RN
A s AR T 20 ok DA iR 45 25V, FRCA Etched Mesa 5 Recessed Mesa, J7
FHAE 42 =5 2 400~500, HAPIERE R FIANE 3.2 (¢) PR,



$#3%  GaAsT R (E._

3.3.2 W%

1. XIEHR

LHAE LA SR —Fh 2 P I ZS A, RPN BAHZE S, A —E RIFE R 4 s
HLB , PR P32 L N ERB FRLES , TRARSE S S T4, ko AR LS,
Kl 3.3(a) fin. BER/NERET “FH87 m8cs SEIE, HEsok, B/, 2%
R, KPP NAE— A 500fF LA, MEMRT 5%, i T 2K 055 S
Mo A

[ EIRAT SR

LA
AL )

(a) (b)

K 3.3 HE
(a) XH5HZ; (b) MIM H%

2. MIM B&

GaAs TZHEH WIH A N 4R (metal)-4i 25/ T (insulator)-4:J& (metal) &
JREER, G 3.3(b) s, B MIM HLZY . HSEe 2 3R B P AT 2
wlm— e s, AN B A (Si0g) BiE ALRE (SIN ). 4wt i
UMK &R A EE (8202 RERE ) BN | Z8 2 R A L BB, U2 (i
Ko —Mery MIM HLZ% B R 300 ~ 600pF /mm?, ZE{ENE R —MRAE 5% ~20%, &
TR R L

3. Stack BER&

AUAA =2 EESRBMLTE, SCEEM S REZ M EMZETESE,
MIMIM i) 2 )2 HE454), B Stack HLZS, XA HLZS AT LA Bt P —A> W B Al i) 75
A MIM HLZS, R DA EE RN B & m ey — ik, Bz —
AN, AN TS MIM ARG, AEfE, Wl 3.4 (a) Fos; WS R
R ER— Ak, hEZESRES, S0 TEA MIM BB, 2
2, W 3.4 (b) Bk,
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(a) (b)

K 3.4 Stack LA
(a) FFBE; (b) HBEE

3.3.3 HijK

TR T, B PR v 1) BN 0y B A IR AR SR T AR R ER T, T
A2 TAT 2 A28 20 W 4 o 1 e K AR e X T SO\ R 2R B, ARl 3.5 s, X
M T AR B X L [ () AP AR A AR LS, T DL A SRR AR, AR K, 75
FLLR BB ORI FE AR T B, &R A B Y B R PR R, T RR A R
BR, BN Q HFFEIR. AEsdsfErh, S Q fH0 100~500, P& Q i
N 50~100, TMiER BUHLEE T HUER Q (H—Mh 10~50, PRI GaAs T2l & (1
1 LC g A BFER R, Y REURAK,

(a) (b) (c)

K] 3.5 ] H
(a) J7IB; (b) \fI: (o) Wl

3.3.4 WA

R pHEMT SRS M E R B an1El 3.6(a) s, S HR/RIGZE—Fh D . S
PR T G RIS, 2 RIFBOCR IR Z BRI 58 LER, G A D
WAL MAEZE AT P, PORE TR R0 Jr o X HIBUT G, AR — BB
SR T AT, S TARRDTAE, R 2 D R, S NS, G )
BTG, BT Ak 3.6(b) B iyZh.



$3% GCaAsIZEN @Q_

— | |
I | |
al - | |p e
I | |
- | |
S U
(a) ¢ (b)
Kl 3.6 pHEMT “Fifi &
(a) MOKE: (b) JF%E
3.3.5 MU

1. B EZIRE

53 T 5 A o R R R T A R S, RIS — A R TR
MMIC T2 i i ok — 0 — itk 248 pHEMT @SR D #l. S i
YENEARE, 48 G AR, PR E R IaniE 3.7 (a) B, —Leh5iRali#E € M
3 SL A TS A 28 5, (B HHLERARTR] . AnlE 3.7 (b) Frzs S — % Bl
R AT A o 1 AR AR AR

FH 1A%

>
O o] |0] |0
=

K 3.7 HRREEARE
(a) PR ER B (b)Y — b S 1 FE I I e e 1 2 — A
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2. ESD R ZHRE

LB (ESD) AT Bef e SUm IR A, XA R B
PR R T ACE R PN A . (B B A AR pHEMT @ik D . S
WA B H R AR, BT G iR, HaeRZ s R A R, RMfER
% ESD HYIBHIA] G AL . AR 1 5 T i ESD 4, — B2 MO HA
Kok, 5% 2um 247, WIN Foundry $ AR “BEHE M 4L (fat-gate
schottky diode ), 4N[&l 3.8 (a) i, YEFHINA, GaAs iy PN ZHAE H & HBT
TERY), 2T BIT, i@l P B34M N B39E K PN 45, —2/8 ) ( Foundry )
¥ HBT i PN 4584 2brE pHEMT T2, DU 2 ESD MY TR,
3.8 (b) iR,

[ |
]
[l |
A ) K A K
(1l — T Witk
il |
]
[— L]
(a) (b)

K 3.8 ESD {4 &
(a) “JHEM” MR (b)) PN AR

3.3.6 i

AR A 4 22 B R A 1 S AN R B A T, T A 22 AR 2211
IR A (A AT MR 2 R B MR R R 4 o o 3R AR BB i RIAR M AR
&, B2 TE ML TG EN R it (PCB) Bt as PR R s 51 R IR 4%
PR A AT DA ERAT IR R AR i B . GaAs T AR WEMES )R, &
EOATZIES)R, JBE—BAT 2um, HUNAF TS, M TEFEmA Y2
ML, TEGERIBOIHIN 2 E (AMAE SR Z) Uit EiER, &
WITE5G, T %% PCB RIEMMIEZ . B 3.9 —B CPWG FLEA MM, H
P 3 UL RS ATER AT R Y GSG 18 5.

3.3.7 Huifl

MMIC 3R 18— i e B, 1EATZELNSH ., GaAs SCHF
#EEFL (through-substrate-via, TSV ) f#h, WIS FwlE MBI TOEL, B
W Em 4R ST me )R Em, R ER, ROV L (back via), A



#3E GaAsLEfEn @L

A TR fUB IR 24 250, ALERIE, ALeZMBEE. & 3.9 HER
(LA AT o

BACK-VIA BACK-VIA

GND-PAD GND-PAD

GSG GSG
JE SIGNAL-PAD SIGNAL-PAD JE

GND-PAD

GND-PAD

BACK-VIA BACK-VIA

K 3.9 HEIBEMEMIE GSG R A

PN

(1] BOME, E8%, R, 55 LS W SR R BUR ST [J]. IRERTEHS S F2741, 2020,
26(3): 177-183.

[2] Saravanan G, Bhatk M, Muraleedharan K, et al. Ohmic contacts to pseudomorphic
HEMTs with low contact resistance due to enhanced Ge penetration through Al GaAs
layers[J]. Semiconductor Science and Technology, 2008, 23(2): 169-177.



MMICiXit$E—%

PEE NI Al MMIC B2 —AvEsR, Br 7 & BRISCH, BZS% 15 ADS #;
BYSCRY, 45 E4R TIRZ MMIC W3 2 s T 0TS, IR A3 T R T8
B A . BARIEATIE MMIC /8 AR, BRI EH 2, £25F
B ML R A MMIC KA 2T BRA T XK. B ICRHE BT R i eE—
FrOR S & HMC451, 5f— iR ey & HMC553,

PR 7r 2 — 26 N 28 SR . 225 1048 LA BATHAER Y MMIC fE R i
TR Sd, o MRl T R B MUS R) REARE X ES F BS R A 7 R 44 BRI T T IR

M

4.1 MKES

TR ARG & AR, FEAR I A BT AN UL s R E R %
FABTERAFE, WO A BOBOR e U AN EARME RS, AR R AR5
[B] O M STRRAL /N, EER B/ IME S I AT, S BRI IO S HellepL et
H RO AR R A S AL AR AR G 8 A R i D 2 B R At U, — R TR
R

4.1.1 R OR R

AN 4.1 7R S — I P R 25 A i L e g i Pl e R T LIRS IY
45K, HPTIORARTE BRI s R R IR OC AR, FURA S St i b PIGUIOR
i il A AR A SRR S i 20, 3 g AR (W BOMTN Do AT FP R AR TE I T



g4E MMICEITE—S &P

®

EZOUHF, IEEEESE 3.3 WG, X H R E S R E U AL, AR T
T R 5 S P AR S R 2R

4.1 R EORES 1
(a) JRFEE; (b) W&

4.1.2 HHBOKE

WK 4.2 oA —A =i ok e, B2k T BmEN g, &
2T RO £ A R A R R, AR 4h T At T R R 2 N T R e, TR
PRI Tt (HAR—3RAJE, PrA RSN N T8 iy LR A . Tk
SIBER, SR LB T /N, R WA A BT
B o3 B B LF T DA o i B, EHARTT A TFR, HAbART A R AHLFH
nfHeJE TFR, Wl EEE Mesa.

W 4.3 P —A=Gai AR, B9340 RA T BmENLER T, &
27 MR N £ R B T K, A 4 TR AL TE LR . = ZOBOR R T st A
SRS B R A, (AR M e . e s IS, DR ER I R AR
TR, HR 4R, FrA ARSI N Ty R A . B s g s PR LT
ATV R P, BRSOy TFR, HAARE N R BT AEE TFR, AT

BEZ Mesa,
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(a)

yD1 . Vo2
GND C
GN C
GND
& S—
- i
GND| = ﬂ £
c
GND .
GND -
| C
IN
out
4 L£ c C -
| anp
GND GND C [
e GND GND
< | 2
" G
GND
R-Resistor L-Inductor C-Capacitor
“GJGND-Greund -TER-Thin Filfi Resistor VG3
(b)

K 4.2 @AHBORH 1
(a) JRELKE; (b) k&l
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®

Kl 4.3 JEHTBORES 2

4.1.3 IR

N TR R R, DA AR LTl AT AL R S AR R R 2 A
EIFIK . ZBCRER S e 4402 — 3P GaN JJSHORAS , iy ADTHEC I 4 — 43 7Y
FUFTLIY R, ARG SO K e o U A, ARG IERC 19 46 56 1L/ -
ERIRE M BT A RIESIN T AR, (R E A B IR
ar VR RO AR AN | e B AN R A 2 [ 32 0% T AR R, TR L ARG, X
(EREE R U] e el I E S N e O N R I TS E T R | B
AL, XA H——r, EZR I LS 30K [2)(4).

K44 ThERTLRE
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4.2 WFEIRINES

WOT-Hi IR AT 2 5 AR g, e B AR R B B 8 . ARk S Rl 4 ol
AEJI5R . ARAASRE/N

SCEA R g Y SR BN & 4.5 Frzn, LO Al RF S K58 i EAS B A A (3o )
GO ECT T (2257 ) (5, WAPEHE S o InTE SR IE AR R TH A T
IF BE AT A A EAS I O 3l S VR — X 22 0 s, T DK LO B iy vl sk
B, B RF EASH Ok AR o B TF 4. N LO BR85S H TIF 2 nl LA,
B FEAR AP IR B, LO &t E] IF b, S8 LO-IF MR mit. it
IF — A\ RF Bk s, A RE-TF BB EARAS T LO-TF Fa B B fm ik

o

B 4.5 XTI A &% I 2L I

B DA A EAR A& Marchand U8, (R TAET 20 1/4 R MBI,
i Ku P B2V Y Marchand DU 5 28 A8 M b AT 9T 8 8 AU T T L JEk Y
TEARLATT B 1A He— A — R A Se 26 N 4.6 . Ffx, C1 Al C2 A PEREL T

=t
IN C1 2

[‘jOUTJr (']CT OOUTf

K 4.6 #&RXA Marchand EA&

SCHR [3] JE7n T — R HINIE 4.6 B AR R RG-SR ias , TF ik sl 1
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AN, TR RF 550, IS m RE-IF FRERE W& 4.707 78 9 XCF-
TR SBARZERSRARRL, HAE RF/LO My ARSI T L. C VCECr:, WA
ZTE 4.6 'hry C2, POk B EHEH,

K 4.7 XCFHEHRMIES 2

4.3 B3k

SPARFF A R AR F AW ST, TGS G55 R N et iz
T B BT AR S B, 3k BRI S S W el E 1 R H Y. R B R
X (SPDT/SP2T ) . XWJJAHH (DPDT/2P2T ) . H.J] =4 (SP3T) . HJJVIH
(SPAT ), HA g )RR e A . Few o

FEAS 1 B X B TT U T 5 — MR FH 8] 4.8 FrR (il — s —IF- 454, B IEAs
FEIRAS F B BB W AR FE ARG 2 1, W T R SRR Z AT E R

Pl 4.9 2 —3K RGBTSR Xom i, R T — B — IR S AR S b . Sk [2]
TR T W R S B

P 4.10 S — B I IF 50 1 B0 0 SR TF OC IR B EL @, ] 4.11 SR—3K— o = IR45H
) BT AU I 6 AR o — R 23T IT SR Z5 0 A AR N JT S &4 A 1/4 P K AL
&, WA R E

@ 51 H ADS B4 B0,
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MEBE S

GaASFET GoASFET ¢
FETH FET3 cs
. :RF, GaASFET GoASFET
FET
R . R FETT o ET3 —
Rg1
¢ s Rg3 RF1
C
¢ R .
Rg1
1 o T
£ vl -
:— R Ve
IC RFC <
2 ve2 R vC2
R Rg2 =
Rg2 : ]
Rg4
Rb2
R
) -
= ?
GoASFET ConsrET c RF2 GoASFET GaASFET RF2
FET2 c4 FET2 FET4
(a) (b)

Bl 4.8 FEACH SR 2B TR T 5% S 2 1
(a) JFHPE 15 (b) JREE 2

RF1

VC1

V(2

RF2

4.9

— IR S SR TR 1
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TOPOLOGY OF SPDT SWITCH
doma_tkneP_MTM demo_timel®_MTM
TLNET TLMEZ
Typehd M2 Typashl1+M2
R ws20.0 wn w200 um RF Present
3 o_teld | 1= 1000 1=100.0 un
E | o M3 Inductanca 41 924 pH mauctance=41 524 e THrOUGh port)
L s 1
o oS dema_tet2_ MTU - R
ON Llgy M= iy Hum=2
2 Rsftr Ohm 2 of  OFF Z=50 Ohm
gweS0 um =
M=t =
"
R
ReRa Obm =
v_DG -
+] s Bias OFF
RF Input = vac=sv
i1 -
Hamat
2#50 Otem N
= =weessv  Bias ON
= R L2 =
mo‘-ﬂ_lll'llﬁ_'j:“h ReRs Ohen A =
" ‘model=mode? 1 hikd i o demo_li?_MTM
nt=2 —|
< Refix Onm gw=50 um o ON ON " | motel=modedt
M=t
OFF ow=50um
L 1 Mt 1
—r 1 J —_ Torm
L dame_neP_MTM I::;,
TLNER fineP =
Sommo, 2 e Typushti oz Qormc,naP AT 250 Ohm
My w=200 em =M1 +M2 <
modalsm odel2! 1=100 0 wm -‘?n.o_ =
:*‘ﬂh- Inductance=41 24 pH 12100 0 mm
3 Inductance=41 824 gH
e T (G o) (@] s | R Absn
DEMO_NETLIST_MCLUDE_MTM 5_Pacam solated port
Ra=000 DEMO_NETLIST_NCLUDE sP1 {isolated port)
H1=100 m Slad=0 1 GHz
En=129 Stop=12
Stoss 1 GHE

Bl 410  — $5 PRI T 0URT 9% J 2 1R

B 411 — 5 = IR ST IT R R
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4.4 BUTTREE

A AR T A, Tz TR iR AT, B EE
o OB TE S IIEE RN, OFE WEGEI R A # ,  mT R B M) 2%
MY RENAE ; OUGERHBTIEHL, 55 Lb i JEEORA — A ik iy fibt, Al 7eitk
HL % 5 S PR R B A A — g, S b BT 284k

TERZ I TS . T35 L B RG T, #H ARG Y | B 20 b R 4%
BB, TR BB S ity . — PP A RO AR A A B TR G )
Wkt (switched-path ) FESEI, A 4.1207~, i@ —4HEBsh ) SPDT JF&ik
FE—> LI W 48— ] 5 8 N 4%, o D e BB T 3 T A I 2% 4 AR AR 2 25
AT — A 3 R A 23 A LA 3 5 U140 [ S s e 1) L B A AN TR A s Ui, B
ToEYIHE (switched-element ) 2,

B
< >_.¢__/ \——u—< >
—\/\V\/
RF1 o RF2
TE S

Bl412 1 A 8ds o s R

AR AR FOK 2 AR Y 1 B A L G R, IO BRI B
e GEEIRAIAE ) B 25 EEMFEZ . N (Tl FFEC e sl &
— VB Ik A Y S ek A R EUE, W 0.5dB. 1dB. 2dB. 4dB. 8dB. 16dB,
32dB. HUAEAEHL T, ] TR IR HES X e 5 i o, (HJE B T 00 R l 2
FBE D | VRS B AN — @ AR AT, PRIk 25 B0 25 1 HH RS AR ok B S5k,
PR RIS, 2 AR AT 52 B A7 200 3 3 45 A S Bl e PR HE B U, AT o (R Ak )
SEPE . G TIHRE | 0N BE SR AR S B A A

B 4.13 J2—A 6 D7 BBk a2, T LU S 45 07 B2 48 (AR R 31 /IMK
WHES Y, (HE S AL bit6 #7450 BL T = A FRIT o s A B HAD LA = s Z 18], X fl
AT MR B T AR B R BT IR SR, R R A
HOH B TAMYEERIE S (—BE 0/-5V ) ZAEHITF P s b HilE 54
w,OEHPAM, B SEM TTL A, 0/-5V Hith IF CIKsha%, XAEFEY
F AR 0[] B i A 4 1 45 5 Bl it
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RF1 bit5(16dB) RF2
=y T T e T N R S S TR

e

bit3(4dB)  bit2(2dB)

bit4(8dB) bit1(1dB) bit0(0.5dB)

K 4.13 6 Sz s mas

4.5 WIEHHEER

MR R B R ST . SR T D0 5 FAR 2238 5 AR 8 ol ity 2 RS A A8 X 15
PEATRE B A RE R AR SRR . BREIU R A o, BB MHARE H R SPDT JF564Y)
B A BA AR AL R R R4, PSR Z5 1] AR AL 22 B AR 2R AU A RS . A
Kl 414 (a) FroR, SRS REVINGE, #9445 25 10 PTBUK EA S IR ek,
FERE L F AR A (i) R RO AR OL 22 (FABEREAN ) R R L, R
TN | A T B N RS AR, HOA L 22 BEAT AR ) A8 AR mT L2 9 A 4.14 (b)
Jizs, ARSI BRI, — ORE A2k 0 28 R il | RO B P . PGB UB I
Wi A0 /MBS A 14 152 3 IO 7 oy BRI R D e G ) 0% 30l PR P 2 P A o 22
TEARIBEA

1o I S

RF1 E
E= P -
| o
B E I 5 %
RF1 [ RF2 T

IR (FEAHD TR =

(a) (b)

L

414 1 PR A R P
(a) 1 BLFFRAER AR AT A (b) 1 BLFF % 8 A R AL o J
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AU H, O S BARAR R 2 F6 AR 1) 1 B ARl Ak, KT
AR EDEIAE (EAIHAGE ) BN & BB Z A, 8 T A
el B —0r B B AR A RS B b EUE, Hen 5.625° . 11.25° , 22.5° , 45°
90° ., 180°,

B AR T, A3 E S 5.625° . 12.25° XAERIE? X B A H 4 PE5E
Mo 4422 Iy T 4 JEL 12 360°, FH N-bit B9 b mIs L Emt, gk oN 4
0, MR S0, 4 N = 6 i, S HEEE 5.625°, SCHEIERARIISY, W
— EERCHA A B E W IFAEART L, Fedn 50, 10°, 20°., 40°---,

BHARNS 0T, A6 ] T4 KNP R HE X B R A0 07, (H 2 i TN B A 1
BEU . B ANE A — ARG, 78 GBIt 2 SR 0 25 S 3H B RS ARG B Ak, I
W B IR, 23 MRS BT 0 T A B A 2 0 HE G, DTS (s 3 A [ 3
W WELSIHEE | RS MIRE R SR AR AR A

Kl 4.15 22— 6 MBS, W LIE B RA AR T IF K R 4 1
INFARS LR T ISR SR ZR 454, T ELAS I PSR AHRS KN HERE

RF1 Frek@EFEET RF2

bit5(180°) BIELI57)

bit4(90°)

bit2(22.5°

FFRIEREFEAB BT BRI
4.15 6 fiFIEBMLE

P

[1] Yuk J S, Choi B G, Lee Y S, et al. Low-power phemt MMIC LNA for C-band appli-
cations[J]. Microwave and Optical Technology Letters, 2005, 48(2): 253-255.

[2] Marsh S. MMIC design[M]. Norwood: Artech House Microwave Library, 2006.

[3] Zhang T, Wang L, Xu R. A design of wide IF bandwidth GaAs passive mixer with new

balun structure[C]//2014 IEEE International Conference on Communiction Problem-
solving. 2014: 566-568.
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5.1 ZREEERIE

I8 5 IR AR SRR H B SR, E B TR SRR AR, R g
2B BBER, A B TR R BT RIERAIHIMEIR, 8 E St A P
PRHEAR LR . T1 BUEsl e Al T B il o

5.1.1 TI RIsspk s

wE 5.1 s, R = Ry R Rs M. B AT R Z;,
i AR R Vi, R PEATA Zo, L um AR V., JUAR B H B A Bl
M HITRAR S 2 159 3
Rs|Z,

Vo= ———— 5.1
Ry + Rs||Z, (5.1)

Hdr Ry 1 Z, (IFERBAAE N

R3+Zo

Rs||Z, =
3” R3 XZO

(5.2)

VPSR %)
\%
A =20log —
Oogvi

R3||Zo

=20log ——————
® Ry + Ryl|Zs (5.3)
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MK (5.3) B EEMP i AR Ry R At (920) BT Z, A5, W Ry &
K, ESEPR LI B % T AR 5 R 5 22 M B A A A S v, O Bof %5 i
A EYTRRC. D 1k ARSI ECE] Zi, WIZOR

Z; = R1||(R2 + R3||Zo) (5.4)

QR At T, RV SRR T 1 O A BN ZE 0, s

A=20 log%
R1||Z;
=20log —————
%Ryt RillZ (5.5)
[FRE, it BHbTIL s Z,, 2K
Zi = R|(Re + Rs|Zo) (5.6)

WMEHENT, REMEARm L SE Mt es —mn, B Z = Z, (—82 50Q 5
75Q), WHLEH Ry = Ry I, &IPS SEORmXIFR . B 5. R T 25 78 1Y 20
A AQ=104, Z,=2Z,=2y, Ry = Ry = R,, Ry = R, BirX (5.3) ~
X (5.6) M LU RS

Zo(Q — 1)

SV
(5.7)

R ZV@+1

g VQ -1

3 V 3 : ] Vo R
Rsource R1 R R3 RLoad
R=Zi Ohm R=Rp Ohm R R=Rp Ohm R=Zo Ohm

R=Rs Ohm

Pi-Attenuator

5.1 TI BUzEyd o

T g AR, R (5.7) AR TR AR R A5 Ry R, BT
MHUE L 5.1,
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Fz 5.1 I BEEFHERER

A/dB R./Q R,/Q
1 5.8 869.5
2 11.6 436.2
3 17.6 292.4
4 23.8 221.0
5 30.4 178.5
6 37.4 150.5
7 44.8 130.7
8 52.8 116.1
9 61.6 105.0
10 71.2 96.2
20 247.5 61.1
30 789.8 53.3

5.1.2 T B pkos

T B2 A 1 IR R ANIAT 5.2 Fzw, J0AT T vk iR T Rl 6L, fE AN
TREAEA , A 48R B A AT 78 X BB H 45 X MR A YRR (E T A5

Q — 100.1A
27,
R, QO_V? (5.8)
+1
Rg=%g_1—Rp

Rsource R R2 R
R=Zi Ohm| R1 R=Rp Ohm R3

R=Rs Ohm R=Rs Ohm

Tee-Attenuator

K52 T AIzEp s

ST EEEE AN, R (5.8) HGE T MR ERNE A5 R, R, KX
N HUA WL 5.2,



J@ A BURER BRI SR AWERE SR

% 5.2 T BERFHEMERER

A/dB Rs/Q R,/Q
1 2.9 433.3
2 5.7 215.2
3 8.5 141.9
4 11.3 104.8
5 14.0 82.2
6 16.6 66.9
7 19.1 55.8
8 21.5 47.3
9 23.8 40.6
10 26.0 35.1
20 40.9 10.1
30 46.9 3.2

5.1.3 [i3Zh%

mlas I/ME SRR UL S SRORR TR, FCE e T IBA
e PRV RS 52 2 R Qe 3 A WE 7

HLTEMAIETCLN, SRLMBARED, Ll LIS, TEpde WIS 2K
VI AL A L B AL o Rl R MO 2 )R 2 B A BB E . TFR I I
e S TZES8A X, 2% MEAR 1mA/pm, BIEMTEE lum ) TFR AT LAIRSZ
ImA M EL . MR P = PR, Mi#EBHAOEER SKELAX, 5
xRS ILTEARIERLE (KWEIL) —@ MM, Mk TFR S8 AT LIS
INEFAE ST, IR R 32 D)

SZ AR AT SR FH A5 500 B A 3 SR, PR sk LA T e i 45 Dk
For It I AL PR VS A A L RE AR A2 Y R A U B 43 B 5. 128 e in— A
R, A MRDCIC T4, AR B B o B SR, AR 5 5 2 il 1 L B
AR . 2 Ri~Rs MBUEAT 852 )5, HAVFmEd f8UE it i e 7.
R IRT AR, WA A BELAY A i A o, AR ol — > R BELAS L s 3
FUBUE I, RIS BRI R A 0 52 DR B

5.2 FREEIEIT
5.2.1 iR
BCHLL TT B 280 2 B S MMIC B4 — A3, 14850



$#5% MMICEITLHI—EE =M 28 @L

o #HiiE . DC~20GHz;
o FI: (1040.25)dB;
o Y. < —20dB;
o I, >25dBm,

5.2.2 iR

JEAMBE 3235 2 — o ADS BEAld AR, T E I MMIC Bt e
57k, BRI E RIS R, 45 Fig MMIC &3t AT TH “Hello
World”, AT R ATREL TR ADS BEL TR, DMERIS-EHA D014 IR
Ja SER BT A BT SE IR S H 45 HOCHEAD IR,

(1) Hrit Workspace, Whnsidse T2 (Kl 5.3).

(2) Hrid Cell ir44 K att10db [FIESHTE Schematic, ffiA SP fi AR (5T
ZCE SP ELFA Term), &k SP i BN 0.1~20GHz, 4 0.1GHz,

(3) M PDK JeffidR%E#E TechnologyInclude #4453 Schematic H7,

(4) @i EeTH R s A RA B R BCL Y 710, Ay 960, M PDK
JCIF TR B TS N L BRI T 4% 1] 5.4 #1754, LN TRGERS Crl+ W,

New Workspace

W New Workspace
== Create a new workspace to contain your work.

Name: [att10db_wrk
Create in: | Momefxhxy/ads_wrk 1|
Library Name: [att10db_lib

Technology Interoperability
& Use technology compatible with ADS anly
" Use technology compatible with other IC tools
¥ set up layout technology immediately after creating the library
~ ! Hide advanced

These are the current workspace settings:

* Workspace path: fhome/xhxy/ads_wrk/att10db_wrk
= Included Libraries: ADS Analog/RF, Demokit_Non_Linear

Create Workspace Cancel | Help J

Related topics
What is a workspace?

(a)

K53 WL EELS
(a) Fr# Workspace; (b) #8E PDK; (c) 8 Layout 1.2
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ADS *

You can also change this selection after the workspace is created.
Note: A PDK is a type of library. All library management commands also apply
to PDKs.

= [ ADS Libraries
% ] Analog/RF snpzssof_mmlihyanamg_ﬂ.defs
0 psp SHPEESOF_DIR/oalibs/dsp.defs

Choose Layout Technology

Demokit Non Linear Choose Technology for library: att10db _lib
[ User Favorite Libraries and Pm:.s You may cancel. If you da. you will be prompted again when you create a layout or
# [ muRataLibWeb $HOME/ads_wrk/PDKs/murata_iib_a.. Substrwte.
# [ Demokit_Non_Linear $HPEESOF D!Rlexampleimeslgnm
Add User Favorite Library/PDK..,

Create PCB Technology
Standard ADS Layers, 0.0001 m.liammm-m

I~ save selected libraries as defaults. I copy i y instead of

ok | cancel | mep
(b) (c)

K 5-3 (4h)

|| mmish | cancel | peip |A;

New Schematic

New Schematic
Create a new schematic in the specifed cell.

Library: att10db,_lib
cell:  [attlodb =

View:  |schematic

" Blank schematic
" Run the Schematic Wizard
&+ Insert template

What is a cell?

(a)

5.4 FI Schematlc
(a) HiE Cell; (b) 2 JFHE
(5) #HEER F7 R s 5, (7 H o2 sUG BA 2 A st ih B 45 R % 1 (dds ).
4R Schematic i A T Bt ( DisplayTemplate ), WIS BREER, &
WAT I B 0, A Afrdsm s B,
(6) MZEMmE AR £ 4% A Rectangular Plot, 5 H & O 3E 4% s E 3R RO B 4G
VA S11, 8522, sk [ Add ] J5 S 7E MR R e PR AL 32 BRI, BRIAI dB fH
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[FRE T LT N2 S21/S12 45 5% (& 5.5 ).

Plot Traces & Attributes

Plot Type | Plot Options | Plot Title |

B e © E B &

Datasets and Equations Trac

att - é
| search [t =]
:ﬂz >>Add >>
= |
=5 —
File Edit View Insert Marker History C LR
IDEH& L X[
Palette B X -
Rectangular Plot -
@ go Press F1 for more help. o | cancel | Help_ |
(a) (b)

Plot Traces & Attributes

Plot Type | Plot Options | Plot Title |

H & @
Datasets and Equations
att -
SEart <] [aaisiLan
lh‘“ fie 'J dB{s{2.2))
Portz |
Complex Data:0 ® PortZil) :
PortZ(2] ; |
You adding complex data to 5
M:-ely w;;:u scalar data, A et :E{;: ]
How would you like to handle this data? siz.1)
cla g e BN
© daém
 Magnitude |
" Phase
€ Real part |
£ : p‘l‘ Enter any EqQuation
2 T disaas gl ter any Equation
_ok | _cancal | [T cancel | ]
(e) (d)

B 5.5 WhnS11/922 53
(a) i Rectangular Plot; (b) EFFIEIE; (o) MEIRI dB; () IR REE

(7) iR 4TTRY Schematic 7 FLE5HRALE, W] LUROE L fb 85038 38 m Ve B oo 14,
HRENG R E A 1L . IR Z 8% Schematic Fl Layout {f A7 225, Pk Layout i EM
i E A ES

(8) HHEIM S S840y FE5 RAH O S 5 ik vl LA R BHEEK, Wil 5.6 Fis,
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HHABERSZ Z KRIIRWE? W 5.7 Fias, &bd SP {5 HEMF, 45 sl # i AU &
*LEE (V_DC), 2555 B S Bas i i 885 (1_Probe ) Jf#8 I DC i
EAEE, B DC ST E (Vde) #EHATHH, HETEE 0~5V, #3301V,

-10.02.

15
ADS ] ADS ]
] -m.m—\.\ I i
g | | | | ! , 1 10.06— | \\

-10.08— | : ! | |
-10.10— T - ' : : 1 T
-10.12 ! 1 | ! | 1

-10.14—

1)

5(1,2))

dB(S(2.2
BeG3)
dBs(z.1)

-10.16—

1

-10.18
0. 20
| I I | | 1 | | ol | REEES | I ] ] I | |
2 3 4 5 B 7 B -] 10 2 3 4 5 6 7 8 9 10
freq, GHz freq, GHz

Kl 5.6 JAELE SP fjE4a R

‘ﬁ_% 1 1 . 1

N s;ﬁDc? demo_bondwite H - |_Probe MO Mo H - Mx demo_borydwire
B1 lemo_tline! I'R2 demo res lemo_tlinel

— Vdc=1.0V =25 um demo_bondpad TLINE1 - R2 TLINE2 demo, bondpsr\c?zs um

_ G250 um BondPad1 @ : ;rfbe | Probe BondPad2 00 m

I_R3

MO,

demo_res demo_res
w4 S R1 S R3
Mx M Term
b Term2
— ~ Num=2
/ ) ‘ U/ Z=50 Ohm
i =] =]
- demo_bvia demo_bvia -
BVia1 BVia2
[#a%/] DEmo kit TECH INcLUDE | [ | sPaRAMETERS | [ [oc|
DEMO_NETLIST_INCLUDE DC
DEMO_NETLIST_INCLUDE DisplayTemplate DC1
H1=100 um disptemp1 SweepVar="SRC1.Vdc"
Er1=12.9 "S_Params_Quad_dB_Smith" Start=0.1
NonLinearDemoKit_thermal=yes Stop=5

Step=0.1

5.7 iET 2R

(9) ¥ dds i TSI Rectangle Plot, il i H 3t 5 AL U H R A4 28 £k il 28 4n
& 5.8 Ii/e W II—> Line Marker J5ffi 32 tH & S5 ph 4 (ME, A7 R TFR 158
FEHR SR 50um, JE I AEJJHL 50mA ., #3) Marker | Vde=4.8V B}, R1 BEiLikFH
HUE B 50mA, AT HLIE HL R 96mA iR IR 2 AT 2 T 2% B I B £ H 3 ) %
4.8Vx96mA=460.8mW, #5511 26.6dBm, i L YHREK,

(10) 7E Schematic A EFEZEH [ Layout ] - [ Generate/Update Layout ], ##
X EHE T 293 A A i Layout (9752, X BLETHS B2, HEESE [OK ],
WE 5.9 Fic. ADS Al Layout B 2R REA JC 4% $230 11 A9 77 1) H sh*t 5%,
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BRAE Schematic 1 Layout 584X R H 3870 2% 1 1 ¥ H 1475 10 S5 45 J7 T B4, 75
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