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13 51 B

MEJUAE , USRI L B S TR — ELAE R IT R ML B, B REIL H 28427
MTARSR, TR RGE T, B A2 B IS5 B A BUU B | BT | 770
WA KB EAUSME B A . TAEE A A SEALR A AR A PO SR, HRR X FhE
Ao RERENRYGEHT M TAESBUR 1227. 60 ~ 1575. 42 MHz, Jolk 338 Ml i ¥ RE B LR R
3P HiperLAN® TAf4E 2.4 GHz, Sl il AT e MG A A5 40 7 LUAF (Gbps) BO¥HE. A
38§ 4 (Personal Communication System, PCS) 1 (fj MR /5 K 8% — M TAFAE 1.9 CHz, &7
T REH 10 R4 K/MYRBAR Lo C BB TR #E RYGEAUE 4 CHz 1 LATTHIA 6 GHz
T . SkEE, B TFRLEMEMVGEY TR, TABRAE 1 CHz UL, SR KK
R UEBERS | IR IEAE AR ORI BB ETCRER], XA RSH 2R
%, B FEA AR R T REM M, AR SRR G R A 985
Pk o

AR EB T v B e RSB RS RO R, 398 T B (R AL B BT T
BRI A S LASE BRI o B 3h b i o i B BEAE BRSO B, DARIAA 3000 FLAR L BF5E
XEGURAALEHE, SRR R TR E R 5T T A A 8 o

AR B ST B BUR | 1F R A0 o A LU BB T AR B2 . BT TR SR I 42
T, 24 HL R T AT R K AT 5 4 37 LB B C A ROBEAR E A, HLBHL LA, LRI LA
HEHRE TN ERSRER . AT ALET, M E I IR S ECH
HEE BRI, PTG S B B A B L , B R S M A 4 B R AR
W S5 A B AN [ o VSR S M RIS BSR4 R E R BRI AT R

E Lt 46 3
BB A EEASHREAT(ER)

SHSHEL
w AR T IR K, RAAREGZRSAH R

1.1 SHARBGITHEEREY

BT BT KA ZLE W B 18 4R 19 ), MRS TR CEEme
L. LARBIHREF(A. Volta, 1745—1827) fir 4% iR T v i REAE - 7L 301 19 S50k e B R A4t 7T
TR EWL(DC) WBHAERE . AT, AR BB A SURSC R IR (AC) BEA SUB S MRl H
KEEB R BAE /I ARSI BB RO M, B8 PRI A4S ( Faraday ) Hh A&

@ HiperLAN, HJ High Performance Local Area Network, JERAH # th ) —F L Ry M bTME . ——iF21E



2 SRR BRI —Zi 5 B A (F )

RLEA TAERAEIESS . i F2/RIT - HE48 A2 ( Charles Steinmetz) , FE b4 - it (Thomas
Edison) , 4E/R44 - P5[1F ( Werner Siemens) FIJB it i + $#§7Hr ( Nikola Tesla) %3 4 TRV
THRHETAE, AR T8 TSR RIFBA T RAITM B # AT, Z5HE (James
Maxwell, 1831—1879) 15 1864 4E4'5 - e AU FP B8 & R — B SO H R T i REAA
TARA ML, BORME 2 ) KRS T S B4 HE . 1887 4E A3 (Heinrich Hertz) i 1f U
SE T R A ot s R R . XA R BUSL T BRI (X — PO R R I B0,
SRS HIFE 20 42 20 4EARA 30 ARG HE A TR ety ) HE A e R A, LA S S0 20 4R
80 4E{UFN 90 AEAR AN AR B b IR AR ERE AL RLE(GPS) o MIRH THEH W ERIHE, H=ER
BEMIE RS (3G) MREEE S, AT LABUL B4 R R BUC RS | R 5 R0 78 Bty
Ko MR, BT, TR ABMEIE R Y AT BB AR SURSE RN RS B TR B . BT
TR EPRANHE R, U B F TR L MAR — R L VR, BT H/REK (Kirchhoff)
ZYHIE | EPLERI AT, REER T 40T BV B R S A AR LS i R
EHBWAY, TR T 32 iR AL AP 2 A R AL B

A3 RN ITRSE BRI T T , (582 SR A0 TARBR R4 55 (RF) R
(MW) BT, BB BET ik FEMARBA, BRI BOE T# TR, A5 AR
WARAHEE T 5 SR BEAT S W R, JETF IR BRI DA . L, JETFILRMER
BRI (K 2 e B AT BRERR R A T o MR IR FR SRR, Wl AR R e 1T T A

o fEAFABIRL b, SMEBa TR EEIE?

o A ASRRGE R T T ICRE R REARARRE 5 ISR P Y B R IX 517
o RAtaRes T M T SN E RIS

© QALK ANHT IR I T SC B A R AR e B B 7

BEEIETH
B b XTI 015
(a) R&
(b) $HRFF X
(c) %%k % (Power Amplifier, PA)
(d) 4&=% % 3% X & (Lower-Noise Amplifier, LNA)
(e) RIAZ
(f) 42353 2 (Voltage-Controlled Oscillator, VCO)
(g) EAB(FE, IKE)
(h) #-HE43# 8 (DAC) A4~ 443 B (ADC)
L () HFABEFRRE

A% A5 el ST 01 X S R, ARUMBEIE T T, M K RS BIRI B A 41 Bk
Rifdo
hTEBRE R EHE N, THEESHTE 1.1 PR ARHE RS .
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‘

BB RS

Herank

[YYYITIINY

| ikl
BB RE [uns BT

WM S BE B G R
E1L RS RGAER

XA Y SR SR Bl i TN TE 2 FRIE I ( wireless local area network, WLAN) . [ 1.1
7R (9884 R GEAE P AT B Ao 2 88 (transceiver) , BAEALE T M — N REHATIES &S
BRSO E . TEXARG, WALGTS G R ) B AT A B
ARSI, DRSS G IOIIL, IRA G SR e M O R, ARG AT IR AR
AR ], I SR FHSE 24 RS AR U A B U

SER T AL S O BCTAL G | TR BB Bt B S EBIE ae XAMRABEM
A AR B P SRR AR SRR, YRS 5 4 TR MK 3 (power amplifier, PA)
K, RIFEIERR . RIS RN 20t B4 5 B A BB a9 TE X R 2 ) A 2]

BRTAIHEE 1.1 FUR RGHER 0 K4l b 9 Dy SRR . B RUE B i L
PRSI N 2 GHz YTISRIBORRS , AT BB — I UK RS, Horb i — oSOk R A 1 ey B
HEFIAPE 1.2 (a) Firko

BRRIEL R ERN R R

RERITT REOHKE, £ 1 6 R %E AR K (system-on-chip, SoC) 7 F 45 %K
RAMM, A ARER LR BT EHMRSE T ERAHREREBERE—A
E-9

R, 552 e H AR I\ TR M 4 (input matching network ) f), % 4% i T
MERESE R ST A I S (T - SN 1) BFGA2SW) O A KL 15 LB IR S5028 (0 0
HBTAICAL. T S ORAT SN S AL I W R M BRI R B, TS BUXRIG R . R
8] ECC PR £ (interstage matching network ) A3 5F — 2% G (A i 4 BELET S5 Zh R iR B 58 —
AW ABLTTARVCRL . DCPE RIS I HGIE R LR, B 1.2(a) hRIBTARIE AT o
FERRE T, XIS RO R B SR P S HOTHRA R R A0 e AT
BRI, SR AR L B SRR E . RS S R B R A B
BRI SR B S BUAG , EATTARHE AL BT il SRR B (radio frequency chokes, RFC)



4 SRR ——Rib 5 A (i)

P 1.2(b) R — AN SEBRI RGBS ML B AR, L o BT SRR A 5 K 0 5 Y
W AE AT LR L R SR e | BRI

i IC" ICA P

| BFGA2SW M

(a)
e OSEST - BEERAS

3.8

- WA

®

B 1.2 (a) BaMiET 2 GHz JIRECAME LA BILALEEE : (b) D)3 HOK RRAY E R ML B4 )

T ST BIRXR D SR B, TR L BRI AIIARR, AP HE RN

© BRI AR 2 ARG P UHE, B BT A 3 S
B A4

© U 1 R0 11 R4 , B S5 b B4 0 A S 90 X0 1 R0 5 5 1y 2 A
TN, HAER 4 Teitig.

© B I BT SRR 82 B 0 7 3 A PRI SREE A I R ek ) ) A
FESR 5 TEGPIIERE AR BT, IR T 4L e RO S BOTHR IR B A AR BEE ; 45 8
PSRRI AR A BT SCE LT 1. 2(b) (L BE IR PN 3R o

© 545 6 TEGHYSAT B AR AP BAR T H) 11 E SIT 1 RGBT RUAR SR AR . S0 AR B A
B BUERYE T RADIA AR, SH0T T SHIA WA O KA S RME SR,

o IMESBAMBEATR, WHEE . KUK WA RREES, 2959 SIERARS A
AR N,



#1% 31 % 5

o BRMCKBZAL, 5 10 R GHARSBRELODEEEN, WA 11 FR K S5
Ao
— AR ST TRRIERL 24 1 £ R AR IR T8O 3 WK R G 5
S, EARATRGIT AR, A5 5k S B BRI . A5 b R e
TSRS FRCF S, UBA R MGTHA , KA RN RS T4 B
RS,

1.2 BMMSM

T ERRETIE LRRSRR, X A RS SE R B TS, AN K EMZ— T
BB HFER e N, ¥z BTET7 1A f 4% 0 V- i . (EM) 3T 5 FRIE L BEKTE R -
E, = Eg,cos(wr - Bz) (1.1a)
H, = Hocos(ot- fz) (1.1b)
Ho, E A H R 1.3 P bERR I « 7 [ 5 R A y J7 8 RS R A Eo 1 Ho, 535
A V/m i1 A/m g B A HELE R R R 4

=
WHEAZFTTARBERBG KHRTA

B Re[ Eme-JﬂzE)cm]

AF, 5EROBAARRAGE, REAT Ee™ STMAKA A,

B3 5 o A R . P R R AR — R, AR
EES LR RS ACNE IV RSP a0l E RS 9]
P HLREE AT A o AR, 13 808 LT MRS X F B 1€ (wavelength)
AEZS I IEMAREE, B B=2r/2 o BT Wi HHBAMSIT IS . himfIRH R
B L 1T 4954 BEL T (intrinsic impedance ) Z, B 01°F =

E,
g -h=wes= JHor)7(&0E)) = 377 @ Ju,7¢, (1.2)



6 SR F——Rit 5 B R (F )

RO g1 = props, U ML & = o BTSRRI 5, 0 o B 32 1 14125 O R S A L0
BRRAE AR A B | T 4, 0 o, MR L.

EEAEH, BRI TLIERH), 3 BRSBTS R
(transverse electromagnetic, TEM)#, [H A% % I THI S, BT IAA S R Rx M= o
TEM Bt {6 45 5 4 FI transverse electric, TE) #i3t . ## (transverse magnetic, TM)
BRI, TE F1 TM RSO RCERE BA RAEABER . X T TE f1 TM 85X, %5
BARE SR R,

TEM #3X

AKX AR T B b W KB R P AT, SRR R TA R B
(B30 Rl 4L) ST 25 M (Bl do B 2K) o B 80P 9 Rtk A )3 £ T TEM AR
K(3E P69 TEM X, 12 LA 5 TEM X £ MeG4H) o
TE 71 TM 48X

E AR XA TR F R T o AR THRAARA LK TR R R4
PR Bk, R TARRICT TE K TM X 69 SO R, 040 & 69 B X3t
Fhetedgo i TEM AR X 6 45y AL T A4k dir TE A= TM X, 422 € 1769 k30
RBFREH T REH THAE,

FEARRETEN B (e, =1) 1, ﬁ%mﬁﬂ:%ﬁﬁ%ﬁﬁv Q5]
1 11«

v, =

[}
"B Tm e f (1.3)

Heep e R

AR LY ER | BALMFFS AR T IIAER R A R A1 AR A2 . BRI R
S T BRI R RS, (R R B, BSEST R (1. 1) A i S RIX R
K, WAL V/m TR0, AT EER A — e R B, B, LA A/m L
RIRES H AT AR VA — (L L o

Bl1.1 Ak, ARk fek

I A R P Fe B A 4.6 69 5P R b B AAH 84 Rk 6 R AR AR
ARk Aok Ko % f=30 MHz, 3 GHz,

f#: B wERINEFRANCERF T, AR (L.2) T, B b5 RGHEMRRY

[Ho 4nx10”
Zy = =377Q
’ J— A/6_0 As85x 107
HIEX(1.3), g dEREPeginik S

ol
J?AJTD

EWITREE Y, =, AT 6, =4.6 WRBEMH, v, =c/ (5,) =1.4x10° w's, RKAT @
[IET X #

v, = = 2,999 x 10° m/s

2 2mv, v,
2= =5 (1.4)

l:l? =



#1¥ 31 F 7

b, RIS E, RBEX(1L.4), TAREAAGTAAHG LKA K, SRF
%30 MHz 8F, 2 =10 m; %% % 3 GHz of, HKAAHA =10 em, EAAHAT, AE A
30 MHz ## 3 GHz 8, sk K445 5114 4.67 m £ 4.67 cm,

BB FRFT —ARLE, kKA T A TR0 R m TALH . MATMENGHAFH, K
KA B T 5 R Aa A D 2 REAEH, EERGHGERES 2 FPiT#k,

ENRIFBBEHR (PCB) #1#}

VA3 A R B A A A T A ik 150C ~ 250C W B A TR M, TikegA
JRARAT :

® FR4, e ¥ s, =4.6

o SREMH, MbF s, =3.9

o RELEM, AL¥ e =45

% 5b, AR R TH (PTFE) 4 R akeg A A RAKM A L F &, AL THBE
Tik 300CHA L, k¢

® PTFE, Ad¥dk e, =2.1

o #E# PTFE, b F i s, =2.8

® s Ay PTFE, b F ik s, =2.4

%X PCB v THARTAHIM 40 B K 5 E 6w, I it AT FL (vias)
EEY-I0E 2N

MR, KB HP R e BARGEM R F R T 0.5 W, F £,

1.3 Bfig

ET OB Y IZ R, TR TEE BRI HL B ) T AR IR AR SRR A
ZAEN, NITRMIISAT T 20 RISYy o 55— UKk thy 36 [ [ Bl R 40 K SR K AR A e A U=
BIEEXS TAL AT TRBOR AU i 5 SRTI, 244~ I PR 30 R S ehy o AR F RO
24 (IEEE) 21119, 7E3E, BHRM{EZ B2 (FCC) 33 T Bh A B i it PR 43 B 2
BT, 3 1 | RS ) T — S5 B B SR T g

£1.1 FRYUSRAAR

] CEE RBEA
VHF (£ #534) 88 ~ 108 MHz P
UHF(4575801) 824 ~894 MHz CDMA 3% %
810 ~956 MHz GMS B3l i it 4
UHF($5i#550) 2400 MHz KRS
SHF (P 58) 5000 ~ 5850 MHz A A 26 PR R A Al A
SHF (i #550) 6425 ~6523 MHz AR
SHF (1 #555) 3700 ~4200 MHz mmmimmﬁ
X Bk 8-12.5 GHz 3
Ku BB 12.5~ 18 GHz
K Bt 18 ~26.5 GHz

Ka 9Bt 26.5 ~40 GHz




8 SR LB —R ik E B A (%K)

AR L LB 11 93, AT IEREBIAE VHE/UHF BB, PSR i i D AR B B
B, WK E LI ST REMIIRREMN Y, XM, A% RIS ALERS
HBEHPER . B4R, 7E SHF, X 1 Ka JiBY, UMM E, BABATHIHE, HEH A
TS VHF 3] SHF BB, B B I 5 TAR7E X BeB & B iR A R Gt
PR30 LA o

BYMBEBERETHREEA

T LR A R A 6 R AR R o @ B 09 RBGRT A R, THRARRANE
BFELEGFIM,

A T ARS8 &L TH AR B KA —AHF £

BEASFHBAE RRTIHERMEANG, RMESAM P AFARA, BHAZAHLA
HARABT AL

© TDMA (B 45 3L 5 7)

© FDMA(#i4 S5 5A)

® CDMA(& 4 535 M)

1.4 TIRTTHE ST

ARIEE LM B A ATAT AL, B R SARIEE, MAHRA C MEEAR L 7T

HRLHT XA X, BRI - .

" oC

X, = oL (1.5b)

ML) REF L, ZEMSAT, C=1 pF HE, L=1 nH §yHR, 45130 FIFEASE
HRE . XARASEY, BEUR%ES 60 He, WA

Xc = (1.5a)

1
|Xc(60 Hz)| = P 265%10° Q =e (1.6a)
[X,(60 Ho)| = 2160107 = 3.77x 107 Q =0 (1.6b)
-t
BEGLREMAAG B E- AKX R
v = %,J'i(t)dt
VS E L] Wiz
Ve = E(ﬁ) = iXel
R, TR ”
o (4
= (dr)
T —
T F th— A S ST
EE, LA ERA A, LAY BRLEM,




1% 3 F 9

D, B RSN A AR MR S T RGP IO, (UR SR, KA
AR 2 LA LR SR ED R PR B ( printed circuit board, PCB) L-f— BUBUHY , du#BSLA
S5 KRR, B, — AR o, KEER |, SN o, MR H S, B4
VAR B HLB :

Roc = — (1.7)
'cond
FHRRET, RSN TR FUBRE. ERMRET, HRRELRT. 0
FRAMH AR TR T — DM, W7 2 MR — A3 IR 48 s RSP R Y 52
), StE A R SRR AT AR . 7E - =0 BrDAL, SXRPBOIBER, BTRAML
AbGHBEHE IR T o AR, BESORA R, B TS KE . EITEH R B
chHfE G, 2 7 16 B0 LT R AT R R
.ol (1 +)Rt
J‘_ZnAj'/;exp( el B ) (1:8)
Hot, p* = - oo, TRAESFEF A SRR, K (1.8) B4 15 % N TR TR R Rk

BB (skin depth)& .

NTfHOong §1:9)
EHIA T RPN £ BFH p PR o iR ZS R 589K o 37T ASF SO0 I
BER S(FIZ) I, WA —ZR R, AT . JE— 55 m] RIS R A
T (=500 MHaz) ()5 —F it B P AR LR AR 26 AR <

R/Rpc~a/(26) (1.10)

5=

A (®L,)/Rpe =a/(28) (1.11)
BB, PRI T SN IS A1 10) FIR (L 1) 8, WAHH 8 <a,
RO, FHEARREFRET 1( B, =1 b TFRKKE 6 K THENOTFHR, 5
CAFEARAT RAK IR EAR A, T 5 53046 1 2 8 S/ o P 1.4 SR T (Cu) | 4R CAD)
4 (Au) B 445081 (Solder) R IRBE S5 M9 K R IR

el

10t 10° 10° 107 10 10°
fiHz

H 14 8, &RARNOBREERE, o, =64.5x10°S/m,
7 =40.0 x10° $/m, 0y, =48.5 x 10° S/m, 05, =6.38 x 10° /m



10 HHIR k5 B (F i)

B R, BAEHRER(1.8) A ER B Lo =1/ (wa’ ) H—AkHY, T 1.5(a)
FRIR R PR RS R BRI A
MFRHBE LRI RR, B R e =1 mm, WTEHERFTRT, |11/ 5%
MERBER, W 1.5(b) R, KEISCEREAT T MR B AL B USSR, B 8>,
LR
% RN AGREE

(s

ﬁ i
Lt
2
18
1.6
14
1kHy
S -
=
o8 10 kHz 100 MHz
0.6
04 100 kHz 1GHf
02 1 MHz 0 MHz,

0 01 02 03 04 05 06 07 08 09 |
r.mm
(b)

1.5 () LA 9 L 0 8 U0 — 0 5 0 o 51 £ 9 MBI s 3
A (b) H e = | mm b 5L U9 — {38 L L O 5 B R A

RATERER, BIGEX FHHRAT | MHz (9 P5505 5, £ SLRIMSMA%, M dl] 4w,
TESHRST | GHz MHE, MWiLT-5e 2 RGITE FLRM, AT L2, H5R(1.8)
5B 1.5(a) AT, RBRIREE & 47 WA WIS o B R B R E) SRR G 1/e
5 (237% ) B HBREE . ANSKR (1. 10) RIS, (EAT A5

na?

Rocy o (1.12)

A 1.6 HHEEER AR, AR, AR P R R TR S Ee . P 1. 6 38
HRAEAEMESR B b Gty (S PR R 7R, et T DR AR L B A

SR SRR TT LAY K, (EAER 200 BRI, v B ST 9 o A 2 5 e S
B LB HT RSB L., DA PRI RS . M T RN o KR

a
R = Rocss =



#1¥ 3 = 1

BRI L, TTRLS H— SR AT B2

LHJZL‘;:[m(ZZ’)-l] (1.13)
LA BT A T R M B SCR PR E o AT T AR PR R S AN LRI AR X KA, B 1.2
AT EMZEEEMEE. H TR E, BB 13) 4 i 5 bR B 5 i 28
AL TT LA 2

#.,0.1 mm

L T TV A (U (A (O (A A (0
fHz

1.6 ARFIAER L i BT G2 i S0 1K FE ) oh L5 4803 1 3

R MR N T E AR R IR B RLAR RO AL DU 4 R

BEKEX

AR & L, BB B R FRAR RS A, SRE AL 5B RRY
FRIM R A K, BHEZIRECE,

AX B ML, AMNBLAEROEZ TGS, Bk Kagaiy 5 AR ey— /4
AEANCRMERS, BRAHAT, SHINLEGHE, F—ALAGLAELT
AER TR, ERAERAPN P T TERALS BIRT E2W M.

Bl1.2 AdReRE e Kk
— 8 AWG 26 4RZ 69 K A2 2 cm, K4E 100 MHz, 2 GHz 4 5 GHz #1 % T ¢4 A 3F & B A 5

LA g
W IREM R B, The AWG 26 4989 £/2 d =16 mil®, HtA mm HEEHEZR

a =8 mil = 8x(2.54x 10 m) = 0.2032 mm
REARIEX (1. 11) 3 5 A 90 d &

Ed

@© 1 mil(#H) =0.001 ¥t =0.0254 mm, —HiF ik



12 SR BRI —i 5 A (F i)

b R =/ (@) =2.39 X107 Q, HIEX(1. 13) 3 J5MF & &
Holr, (20 -
Ly = ﬁ[ln(;)— 1] = 170 nH
SRAIERICET L2,
£1.2 FRAETHHNBRESABER

f, GHz 5, um Lex, H Lin, nH Li/Lox
0.1 6.266 17.1 0.0617 3.60x10°°
2 1.40 17.1 0.0138 8.05x10°¢
5 0.886 17.1 0.008 72 5.09x10°*

1.2 BN RE R, S r B L {ELE B BN R R K 2 DR L
1.4.1 HmEH

AEARSFL T2+, S A Pl BRI LB, 2 ) PR3 o o — % o R R 11T 7
AEHUERE . AR BN LICH, BRRERI S th JLRR AR e .

© ¥ BEASURLA SR AR LB

o RAVRBAM TSR 22 1 & Lerts B

© SRR AL R SR et B

© SRIHERERBEAE B WG 7 5 e L
AESXSEHUBEL A, RTZE S 450 k20 ok e b 7 i) 3 B2 2 S X P BB (surface-mounted  de-
vices, SMD) o JURER, CRA REFMSHRE, RTEEEHEIER/D, WA 1.7 Fix,

>

-
2 »

BT WA 1/4 WRBS | W, 1/4 W SBRG J 5 rty BELAY X He

M E—ARTR, BMER— AR SRR R, BT, ARFRBLACA R (555 BEL Y %
Bob BB RS T, [RIBHE LRI | R BERIA R B AATIEIE . QIR 1.8 TR,

AERI 1.8 b, BIAHUE LB, AT TSRERRIE LA R 5 s C R FRU
SHERRE; C R TFAUNM RS R A . HX TARFRBL R, 5ILRA A B ms . X FRLeh
BHL, SESCRBRBRIE IS JY, WP 1.9 TR,

BAE, BRT SIL AR L R A, US| A PR BELR PR e L, LA R A e g
Cro MIHFRG LKA C, (B 1.8 Hhif) C,) W /TR AL A, EFEWE T
f2cl 8



o
@

#1¥ 3

B L8 A L S A P 1.9 ARS8 BEL ) S A0 B U

AR AT
RBLRFR T, MRS IHAEF X, A, AER LS AE 196 e
WERHBRAG, TREFEE—FHE, flde R=R(),
BRI E B F T A, AL HNRE T H# SR L mmte,

BI1.3 &% b 69 A9 FEL 4T B
REMK 2.5 cm, AWG 26 A ERGH2 kO A AR LE 1.8) 69 HMAAL B,
ABECHSpF, MU LFH 0, =64.5%x10°Q7" - m™',
MR: A6 1.2 %, E2KE AWG 26 K#9$4#2a=2.032x10 " m, HMWX(1.13), KL F
HERFT o9& BEMF T
T= z_::{"‘(%’)' 1] =520 nH

b l=2x (PRFEGKE), B THETL,

Lz, LR FINACAGAXRENTHM, R OSRRAL T FHGE42,
B &= 1//nfuo <a, AELERARET, B f> 1/ (npoga’) =95 kHz,

o T 3 Kb &, A I A BB e LA

. 1
Z= L, e ]
J0bext C v /R

BI04t R, BP#4T e MBRAGELEHENL R,

104 10 100 107 10% 10° [
fHe

110 2 ke G/ Bt BELAR (¥ BEL BT 48 R 5 800 4 10 6 R



14 SR —— RS B A ()

4o 1,10 PAL, KA LB WA R, K SRS HARILS MHz o, F
ARFOY BN R, AL MB IR TR, %M AR 300 MHz 69 W3 &0, 0T
FABENRE, EHAELEAT,

EAF AR 5 HAI K ROTFEMEEAG R BN, LA DS, BAHF
RRAACHEARLAALEE 1.10 TLMFMHL, Ko, % THEREEA CHz B, BF
LmM—AHRE, BEFERWR SRR

1.4.2 BIHEE

TEVFZGHAHLBE R, W7 U A E BB AR VAT | DCACRIZ, LRG0l A B IR AR PR
T B AR TR FTCA T AR R A AR R . MOP AR R R T I
TN , R RL L B S HT S A AR L 2 28 ) L SR

C=%=sus,‘3 (1.14)

Hep, ARPARIGRER, d REFROME, BEMLT, FRABA BT, KT, 7E8H5
B, LA RAERHA BUFE T (A 1% RHIVAEAE) o BTIA, A SR OB IR R R & G A
M wC HIFRA S

Z= Q+Jm(: (1.15)

FEXANFRERS, HRERERTEF C. = 0pd/d, i o RARABSHK. HITIRT
SIARFERIEL] (loss tangent) tan A =0,/ (we) , BHARA C,HFER 15

G, = Juh _ 0 n - ocans  (1.16) ¢
d d L R,
B A B9 A3 TCE T — 200 FR AR A E £ TE VML R

IR T AT A L, X DT 5 R BRI i £ 1% L BEL
R,, YRS RBAERI R, = 1/6, (%80 BmE 1. 11
Fime

Bl1.4 ©EBOMF AL

HH—A47 pF @B B BIIS, LEBHCATAIIEA EA 10 (RESHERL)
HRAAE(ALO,), ©EBEFLAK 1.25 cm 89 AWG 26 485 (0, =64.516 x10° Q™ - m "),

MR 541 1.3 4000, 531 SARt R e b oy F Xk

L, % Z_::[['“(ZIJ’ 1} =225 nH

a

LI R A R

b 1=2x1.25 cm, HHBTHEI KN KE: a=2.032x10" m, REX (1. 12) T3]
ELES TN

R =Ryt =—1 oL [H
+ = Rocys = Zmace, % = 2afroe

= £
A.MJH—Z ne

R, AR (1.16) 7 th 5 B o .«



1% 3

Ro=ik s 1 339x10 o
¢~ G, 2mfCtanA f/Hz
HAB X (1.15) TT7F b 5 3 69 LS R 2 60 ML, 40 1.12 7%,
10*
19 T

10?
g— 10!
10°

WS
10!

107 108
f.Hz

102
100

B 102 AR I SRR

10°

100

A AR FHCER AR T, FREIHHEAED an A BFELK, Kf, FiEX
ARG TR EAL, RO, HAFHPEF RS ST 9404 4 Edn, il

IR A e S AR M A

B 4 R4 A E by fl & U S 9 SR BR FL B (equivalent series resistance, ESR) 55 & %069 &
R, AF SHARFRL O FHEREM, i tan A, FHPHEEHEMAY T

B

tanA
ESR = —
wC

EHAL an A S TRE, FAPREMLLTE,

561 1.3 vhmegth RN, i TAENRRAAG L0, LESLERHMRIY,

Pl 113 2 1 4 20 ) e ol 2 2R O 45 R
BHARRL TR R I A R, K g=
PIE R R B — 2R R R . XA ERRIE
9 E IR T, DA W A A B L 2
fit, WAHRINEEY 0.47 pF ~ 100 nF, T
TEVEHE 16 ~63 Vo 45UHE A IE VI W th il 5
R, WSS N 1| MHz 1), an A<107,
T 2445503 A 34 o BT B, 5 A0 470 7T ]
.

@ R A 7 i S0 000 oF . —— K

M3

[+ &

/]

KROLRFIZMHE
AR LRGP



16 3 0 338

2k A (F i)

BRe A RABREA IEVIZ S0, B RE 2% MBUE IR, BIERERE i TARREE (Bl T<
85C) PR TAERIE, 35b, MAR SHREA X, SORFEARTN M EE—LE e,

1.4.3 BB

HURRE AR L B AL A BRI, R R T AR AR RIS,
IR SRR (RF chokes, RFC)¥f dhiAM 5 BV IEAR 2. PROWAR BB M
SEAEDIAE (A L, ARIERTTIR DB TI, REER T HA SHURA R SLALZ S, E R/
AU, S350, SRR FLTERL T IR E RS SR, BTLUMER T W 1. 14 PRI AL
BRI

USRI SR BRI 1,15 R JRIRAFA LA C RN R, S5 R4 A
% CAHB R, ISR BB o

F 114 ARERE b S AR R LB P 115 e e ) SR L B

Bl1.5  AHSRE IR B 69 4590 B4R A

REERFE—ARFARABGFREA L, Sho: HMEABAZH 0.1 EF(ZAH),
N=3.5F, t AWG 36 A&L4K, MikEMEKAR0.05 X0, EMHMIEA B HHKF
ARELHH 0.3 pF,

MR KB RTFTHEHILI6 T, REHKIA FA AL, Th AWG 36 MK 69+ 42
a@=0.0025 3%+ =63.5 pm, ZWMHF2r=005%F =127 mm, KEHKEL=0.05 £+
=1.27 mm,

AR E A, RERAKF AL ZLUEKEEFTOCEAIX Lanr'uN/l, BA
r<l AR, BFI>0.8r, TARAEALGHEREFH ALK

_10n N
TR

K(L17) R hese th b B 6O A, 12562 thAR ST 00, 3§ E o FRAX(1.17),
A L=32.3 nH, RBFEGLACH, LLSBBEBOEAT, HHASHEMER,:

R = e 20N 03

" ogma’ Ogma

SHIRAE A B PLAT 69 30 R vf B ho B 1,17 PR,

(1.17)

@ 1 K =2.54 em, —HHTE
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HARABCERFGE LR FTRAT S ZER, Rf, BB 117 i+, L0440
ARG SR R, SFUIA I 6T R B TRY AL A0 HRRE, ALEREELER
A4 SRR B A A

108

10t BERS

12,0

ES2tt

2r

107 10 10 10"
d S Hz

116 5 Ttk Rl R A A R P 117 S50 9 O EL 4 0

0B 117 R, AERGBIRBE, S0 RE AR T AR R BN Y AR
HETR AU, STASE VR 9 BT RS R R 5 2 TARSURAR RN, A C IR
TR E G, (]t B A KL S

B S S50 00 B i) R K L B %, IR R ) S LTI R T ST K, HR T R AR
%, BELAS PO B MERAT PRI o 3856 SR FH it 5 BRI 80 Q it 2 A e Bk i LB S

=X
QVR\ (1.18)

Forr, X R, RSB IR . KT R BB R A XK e ST
R R . 5 S TOH TS R R BOX — TR, PR MR T R
FOHIBYESIRE . O T SCBLIMIRAY F A, SN A R O T RS R . B TAESRIN L
PRt IR IR 2 SR, ARVEARAF NS, BJRAEREE F RS TR A7 i
FHURERIT M A RAEBAR TP IR EEEIN Q fi SR KR

1.5 BiRTiR RN

ENVR e B AR b i TR ERAT BT A, SR ARG i TG A T 3R 2 e R 31 40 ) S ) R M
B b0 AR B e AR M R e, BV — SRR A S M R AR T R LA
BRI BRI , Mt B B AE BB A S0, B T bR E R . 4K, o
A SRR LT 28R T TR AR A LR BORAR M i e 4R

TS 3 Fh R AR A REBIC IR R B

1.5.1 WAXAE
HEYIH N 0.05 W et B R 3L Z /08 40 mil x20 mil; 45isE3h# A 500 W



18 SR G BRI ——Rib 5 A (F L)

i, EEATHBNRBOME, HRT RIS 1 3t x1 3F, 1.3 502 T g ol
9, ShA] Rk L BUA I SR B Sk R o
®1.3 MAXBEMREERY

JLERR RtRE (L), mil B(W), mil
0402 40 20

0603 60 30
0805 80 50
| A W 1206 120 60

1812 180 120

H1 BRI 1 OT i R IR S i ZERFS R, TR AR LA 10 mil
N AL TCHHCHE L SRR ARATCHF R FEIE Wo W1 S B A SR AT R A, BT
LhRTEAF IR

FUBHAE S LA 1710 BK— B BIHORIK . i BELEL A i BELRS OO LA i, 7 FLIR 22 7R G gt
BB I +5% 3 £0.01% o 55—, WBLIAI BLEE 5 T A 5,
TSR L BEL S5 930 S R R E o SURME O 2R BEL I 5 A 1. 18 BT

bRic

w2 HEE

L3 -
L¢3 PIREH

B 118 SURANE 2 e B AR i

SRR CGE R LB E) wBLZ R UUBE M Rk GE R RS B, SR E K
JE A SRR AR 7 o, FTH e B A B BT A S bR AR (. e BEL A PR AT S, DU
TR Lo O TR IR, B A R

1.5.2 MAXEE

Wi XA A 1. 19 PURM PRSI 22550 (LA 1.13) Bifh,

W, RTRERARA 2 A4 AT, ENTESEH— A B SE R ik, Qi 1,20
Fime

A IARAE R, IR/ SR S5 M 15 mil W7, B 30K s A8 Bt ) 400 mil x
425 mil, s LI HLA S ISR A RN 1/10 Bk BULBOE, W% K £2% % £50% . /)
AR AR GLE WA pF FR, TR E 8. B, ¥ WA MFRFRE 2 (0.5
£0.25) pF,



1% 31 7 19

WA BE FHHRIR

HBREL
B 119 5 e AR AR i A SR TR) LSRG o 2 R B AR T P

R

Lol
L4

B 1.20 SERTHLA TR 4 PR A 284

1.5.3 RERKBEBH

TR AR A RBRR I IH R R LR M, X FLAT 2 SO A AR A9 SR B 7 4 1. 21
B o AR AR REGE il /R R . TR R AT DA S BLAE A RA
BEABLo SR 3K T 2 R 40 I A R 60 mil x 30 mil % 180 mil x 120 mil, HyBRHLAM 1 nH
% 1000 uH,

o T — R E 52 ) A KR B L, O SR P TR RS, SR L RAR AR S IO R
TR - TH L R P ) — AR A A P 1. 22 TR o RO IR R R B ) R XD,
KATE 1 ~500 nH %%, {EBRAEH BB IR HTAT BT 1 kQ, -1 d Rk I 1 SC R A5 HY
BE/0NE] 2 mm x2 mm,

Wi TS
L322

121 RSB S M 1.22 FELRELHE, PR
RIRF( Coileraft/d FRAY) 2R R G 2R R M



20 SRR —— it 5 A (k)

P74 P R T S B TR 4 S LB (hybrid cireuits) Hf TR SR B 5 100
HERI AR, HEAM LI U (BRI HUITRBAE A T A b, JE RS IR RER Y
JiEA A SR LA A . R AT RS , PR RN, DMERPER
SEIRBEIR . TETRA S, FRUBELBRRN HL A 28 T P R AU B o R M B Lo
BT T AT MR BE SR/ LB K RUT o

1.6 SHARBEBIESE

R BRI EBOR RS TR I3, B T A AR TR LR, BT A 241
A5t B U SR AE A2 G ) BV HL AR I FE o SR 43 LR (fire retardent, FR) B¢EEATKL, 1 FR4,
RN R R MR, BT, SRFE MNP BATIE S mil, 4[]8 1] 35 B4
A AR . SBIREOE, FR4 S48 M BURE A IE D) (76 | GHz i 0.03) , BB AREA
F 2 GHz L) Lg%

TR T BHEM EVLE/NT 0.001 (MM, MAILE (AL O,) . EALH (AIN) A4 1L Bt
(BeO) , B 5Gilk iy 7 P88 $8 A AL B (microwave integrated circuit, MIC) RE4S TAF7EAH 2 M54
(#63%20 GHz) o AP, WRAe4IRIE GE AL 25 kV/mm) | (MBI R GEN/NF 5 %10 € 7)
A b RHAT R TR (s B o AT SURIE U () L B T A8 P i R e P R S
b, SEEEEHSREL Fo SMERMTIEAT/NT 1 mil, [ WG AA AR RE .

TP B AR T2 S H R 2 — RPTHN M R e BoR . R, RSt
1545 P % (low-temperature cofired ceramics, LTCC) 717 i 3£ 5% 45 B§ & ( high-temperature cofired
ceramics, HTCC) iR, B3 7EABeng M Re JFURAF (A5 ) 4T ad L o8 24 O EDRI 2 2 o A4
WEEE (R, LA C) o H 24P REFUR A X 55 9F — R R Bl k, #RIG7E 900 C (LTCC) 5%
1500 C (HTCC) JBE Foesh o X0y ak nl A 20 J2 it = et BRGS Mo 5 XAl B LR
A5 B A 4 (Multichip Modules-Ceramic, MCMs-C) , B FALIRIER, 4. Mg e
JRACTE AU F:2R RUAEAE 900 C T hethl, i HA BRims
RS (R wolfram ) FT7E 1500 Chefil, A 1.23 &
TR T 46 2 T2 1 R AR L ) = o ol B AL O 1 BE A HE
PAB A R AU S R AR A

5% ) 4 B HE VT LA RIRE 28 J 8 A PR B ( Micro-
wave Monolithic Integrated Circuit, MMIC) T 25081, H
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