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. THIGMHE:

PR

. B!

EMC:

. Safety:

ERARASRS

HF L

10. EFI:

={{1Z

G| RN

=z 1
JAE b
Solution & LHRE & Efir & fHIE & W& & Fif
& Competition Information
A & ZHA & &R (Second Source)
R (Yield Rate) & AERCR (RrEEAEZKR)
SEME (R & B & HEM & e
EHRFE
EMI + EMS
CE & FCC & UL & CSA & BSMI ---
ZAtse, EESRE

RS FIERENME (15d/100%; 10d/90%; 5d/60%)

HUfSsmiptBSS, SN, fae, i, DORE, R, &1, W
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FE s [ 2 AR

1. WEEAMHREER
Manufacture KIT:
Data Sheet & Driver & ORCAD Schematic & Manual & Testing Program

S}

O OO0 3 O W

™o O W

. BRim

== [1
JFE oo

JAIER : #eBB(0S & Driver) & F#E&(Function) & EEFESMENIER

AR E]

MARKETING

FUNCTION: Select Chipsets & Define Spec. & Safety

BUNDLE SOFTWARE: Driver & Utility & AP. & License Fee
USER'S GUIDE: SPEC. & Jumper Setting & Placement & Software
PACKING : BEET5=; a5t B M.

R AR AR S

A. Confirm Components Package (Single Package/ Dual Package)

B. Confirm ORCAD Schematic

C. Safety Reserved

D. PCB 2/4Layer & Size & Single Side Mount/ Double Side Mount
. PCB Layout

. Make Pure PCB
Sample Assembly (PCBA)
. Testing & Debug

Sample Approve (Test Report)

10. Modification (Option)

11. Safety Approve
12. Design Flow Chart
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FORMOSA INDUSTRIAL COMPUTING, INC.

RD Design Flow Chart

Start
Cresign Procedure

b J

Cesign Modification =

Chedk Design

FCB Relayout

Frapaosal:
Specification
Function e
Architecture
Blodk Diagram
M
Ched: Design
SChematic s Test ngurt
(Function)
H H
Fewview Report
FCB Layout - Final Modification
M H
; “ial Hale &
Layout Rewview Diill Map & 66
Ched:
Test & Debug * Release Data:
BOmM
=B
FREA
Test Report
Test & Dabug Specification

I Froduct EMD
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e PR RE R A | A AN B R

EEEIT T

A EEAR # EirE
B. HHES = B = THE = (MEASNEER = S4E &RMA K -
C. EEEHEPER = Debug & Troubleshooting

D. seEFEMEEFEHVESEM: (T = EiE = 55

E.  RBONMEMR = FAEZHEROL 70% EREER + 10% HR

2.;&3%53%5:

A.
B. i‘ﬁi‘%
C. MhAEE
D. HFR]
E. 4
3. AAH:
A, 4RPSZERE (L, EAL)
B. ZEff: (NB)
C. &EH (R
D. GHERTHE (Error Budget / &%)
E. & F%)
F. PCBLayout & =% (#L&%H)
G. PCB pREIRIFE CER)
4. B!
A. Loading
Power; ImpedanceFan-In /Out ---
B. Sequence
Architecture
C. Timing
Propagation Delay; Setup Time; Hold Time ---
D. Matching
5. AR JE:
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A o R A G 2 4N B R

1. BB
A, SEIHE
B. EHHERE
C. TRzEmIERE

2. M EEEL:
A. Standard Test Equipment

TAD (Modem)
Audio Precision System I (Audio)

B. Measure & Analysis Waveform / Electric characteristic Test

AC Waveform
DC Voltage
Current
Timing

Test Report

C. Function Block Test (Error-Budget)

Loading
Voltage
Temperature
Testing Report

D. OS & Software Testing
Test Report

E. Burn-In (Worse-Case) &

Loading
Voltage
Temperature
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e EMC GatAANEE RS
1. EMC = EMI + EMS
EMC.: Electro Magnetic Compatibility ﬁ%*ﬁ%\»f
EMI: Electro Magnetic Interference (mission) & E%$Tﬁflé}'f
EMS: Electro Magnetic Susceptibility (Immunity) E@ﬁ}fﬁﬁﬁfﬂ:fﬁfﬁ“fi

2. EEES
A, TFHPHERNES
B. (HX&%)

3% B

4R EMC & &

Eif: EMC £ &

PCB Layout EMC # &
LA EMC £ &

4, HEREZER:
A, TEP:

O Q0w

Speed
Loading
Matching

S

PCB Layout
Bypass C /Low ESR

> >

C. el

<>

R;L; C;
D. [rt:

L

Case

Core
Shielding

R

t

424 (ESD): EFEERE & MEEREE
HIARBEHEL:

™
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== N HX
& im EMC 22 2 A0 B
{EHEF4E (Conducted Emission) & #E&F4E (Radiated Emission)

1. EBEE
A, HESRAHEE
B. HEIRIE

2. R
A THEE AR T

OSC, Crystal
Clock Output

Switch Circuit
IC

BUS

|

Eo oo

=

=
.
i

L
LS
Cable
Trace
Power
Ground

R

C. ¥ BETHER, [HigEE

— ~ NEbEHE
<~ PCB Layout
< L, Ferrite Bead, C, R
< Shielding
S .
= AT
< Core

=4

< Case, Spring,
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1. FACE AL
2. L:

{}
3. FB:

<>
4. R:

{}
5. C:

<>
6. Crystal:

{}
7. OSC:

<>
8. Regulator:

{}

B A R

Voltage

Current

Impedance

Power

Precision

Temperature

High Frequency Characteristic (H.F.C.)
Mechanism

R R AR A RS

D.CR.;D.CL;S.R.FE;HEC.;[;Q

HEC.;D.CR.;D.CI

P; Precision; Temperature; H.E.C

V; Precision; Temperature; H.F.C. ; D.C.V. Coefficient

Frequency; CL; F. Stability; Fundamental / 3 Over Tone; Temperature
Frequency; TTL/COMS; F. Stability; Temperature

P; I; Precision; Ripple; Pin Out

9. TR/FET/Diode/Zener:

<>

P; I, V; Precision; H.F.C. ; Pin Out

10. TTL/CMOS:

<>

11. OP:
<>

12. Mechanism:

<>

FAN IN/OUT; WV; H.E.C.

Single/Dual Power; Power Ripple Rejection; H.E.C. ; P

Dimension; Material; Pin Out
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PCB Layout F:AEEE

1. PCB Layout EEZZ#H2:

TEONW >

EEFHEAEFALE Layout AE

Layout ZESKEHEEE?

Layout Z0faZE3K?2

Layout A 2R E RN

Layout A & BB TZE K K S FERT-E
Layout Tool & Procedure

2. PCB Layout F:AN4H 5k

3. PCB Layout ;X = =HI1H:

4. PCB Layout Jif2 =

5. PCB Layout f@#s B2 ZEH 14

A.
B.

D.

E

Placement :Check Placement & Package
Trace Layout :Check Layout Rule

Pave Copper  :SEELME A4 &

Last

GB

6. Gerber (Film):

2006/08/31 Writing by Tom Chang (Modification)

(Tom_Design_NotelC.doc) Ver: 0.9

10/42



Tom Chang Design Note

Product Design Note.

(Tom_Design_NotelC.doc) Ver: 0.9

PCB Layout F:A%H %

1. EEES
A. PCB 2UfZ
B. &EHAS & #E
C. AEEE & FE=EHE

2. FEAREZE:

A. Pad:
SMD / DIP / Drill / Size

B. Trace:
Signal:

Low speed / High speed / Impedance

Power:
Plane / Trace

Ground:
Plane / Trace

C. Hole (Drill):

Via / Through / Partial
D. Space:
Signal / Noise / EMC / Safety
E. Inner:
SRR o]
F. Mask:
G. Silk:
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FORMOSA INDUSTRIAL COMPUTING, INC.
Layout Check Flow Chart

Start
R/ Internal forep art Layout Layaut Frocedure
Ched: Flow Chart

Function Define &
Schematic Drawing

Fars Placement

Fave Copper &
mdodification

FCB Dimension &
echanizm Cheds

Schematic & ERC
Ched

GHD & Copper
Chedk

FCB Dimension &
Mechanism Define

Farts Dimension
1:1 Ched

Lettar Modification
[Silk Screan)

FCB Dimension
E Mechanizm
Ched

Flacement Chedk Letter (Silk Soreen

Met List Conversion [+ Trace Layout & ) -
Moadification B Final Modification m
H
H
Signal Trace Layoul= ial Hole &
Crrill Map & =B
Ched
H
Key Parts Placement |
Wiire List Check Layout Final Documen
H List :
B File &
Job File&
Flacement Chedk Schematic File
Fovwer Trace Check

Frepare
Crocument List:
Farts Dimension
Layout Mote List
Schematic File

Layout EMD
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F—a

PCB Layout ;¥ =215

I. EARER:

Model Name
PCB P/N

PCB Version
Layers
Placement
Layout Guide :

PO R W =

. M EETE:
1.PCB R~f & PCB Layer EZ.
2. IR R T
3. [EE B B 2 R R 247,
4. [RHIE DL AR &R
5. Tooling Hole (Non-PTH/Plated-Through-Hole), #£4%FL(Non-PTHASZEFL),

EAIFL(Non-PTH), YE2EE (Fiducial Mark)

. EH-ELEFEEIE
1. PAD Size & Drill Size.
2. Package & Pin Out (FAIfZIIEF).
3. ARPEA T A,

IV. Placement }¥ Z EE1E:
%=
REFZ &
YN &
mT%&
EMC #=&.
Safety & &.

N A W
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V. R GTE)

1
2
3
4
S.
6
7
8
0.
1

Critical Trace

. Width
. Length
. Space

NigiF

. g
. AE
)53

I=¢tik

0. BH?IL

VI. Ground & Power & W& (Inner) ;T EFEIH

1.

Inner Pad

2. Trace
3.
4.

Separate Space
Thermal Pad

VI fE?L(Drﬂl) EEEIE:

O LA L

Pad Size

Vial Hole Size

Through Hole Size

Partial Through Hole

Thermal Shape

PTH and Non-PTH (Plated-Through-Hole)

VI 35 (Sﬂk) TSI

1.

AL

2. RRA.
3. &R,
4.
5

H
HNER.

IX. & 1m/£)u\$:15

1. Micro BGA JlT.
2. 1%
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T}& o

AT REAS T R ST

l TE RS R R R T AR

PR 1 fk AR

SMD Fiducial Mark (Fc#ESE) K¥EA—4H & QFP (3-4 B5),BEMGE 3-7 mm.
. Tooling Hole 5mm x Smm / 4 * (3-4 BE) BEHIE 3—-7 mm.

i & -

. B E S EEEEGE  3mm- 7mm.

MBI Z 2 T7 R L

BY PASS ZEZ 0.1UF ZEhfE 1C Z&EJEH; 10UF EBAEMHE 5.
FFETNRE IR, IL—itE.

SALL BRI B & S E

R BRI B AR AR

EEREREZELEEE 3mm (Safety).

EMI 2 ZEH-3E5e i (E9%m (Output Pin).

. EMI ZZEMFEFER{E50FNG (Chip Output).

10 LT B REAL S 9% 0 S s Biea Rk

11.PEE B A E 5804 10-100 Ohm

12. = 2 B e B A T P UChe 2 RS i E 9 BB RN FE T E

X

. CONNECTOR ATt 5—Hl, %ﬂﬁzﬁ%&ﬁﬁ%ﬂ Ei.

PLCC & QFP ZHl 1C DUsERIGCSEdS ( 1, 5, 10, ... ).

SCF S R R BRI (100 x 80).

By Pass #EZ 0.1UF BL CB? 4%t ; JUMPER -- JP? ; CONNECTOR -- CN? /J?
PIN:.... & VER: ... & FCC ID: ... & MADE IN TAIVAN R. O. C.

AR PRI EATER

&
PCB MUz, 0.5cm -- 1.0cm & GND & POWER.
HHAEAFEAE 15mil -- 20mil.
SACLE ARG B, A E ; BRI R
CLOCK 20mil E43Z5E HZH OND [eik.
— R E 4% 8mil -- 10mil , SLOT TO CHIPS 10mil -- 12mil
JEEE4RE 15mil -- 20mil.
/IMETREGERIE TR 5, &, BE.
FLEE R/ NEy 0.45mm.

m#w{\.)?—‘

OOQO\RJ\#W[\J*—‘

@

C'J'\Ll‘l-l>b~)l\.)>—A

OOQCT\RJ\#W[\J*—‘F
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9. CRYSTALL & OSC ZEffiifii (COPPER) M7 HJjl Via Hole FIFEEE.
10.AGND & DOND & 738 Ko R/ INEE 77 B

11.GND & POWER fis&EFL, FLEE 0.6mm -- 0.8mm ,[FERINOFGE PAD.
12.SLOT %] GND & VCC F5HIHIE FL RN

EMC

1. (S5RGBT B GND B BEpet S ser i (S50 .

2. CHASSIS GND & 10mm -- 20mm , Via Hole [EIFE Smm ,JERIAOIFHER PAD.

3. CLOCK, READ, WRITE, CS ... ZEE#HEESEN R+C; i C; & L, R (22 -- 1K).
4. SFEETF B PURMEBR AN m] 48 Ut ST i 5l EMT RS

5. IC 2 VCC & GND ZEALeE

6. HHSAZESEELRN Via Hole.

7. EFEZEME> VCC & L + C ; FERRITE BEAD ; -- 1K).

8. =2 OND T4 CHASSIS GND .

9. EHEZMEZ VCC & GND Zhngs, /DA Via Hole.

NOISE

REFRENCE VOLTAGE ®J&: L (10uH -- 47uH).

i ABEPTA RS (47K MAX.) .

AGND & DGND &47 .

GND & VCC {E98A/NE S5, Bl — B B P4k .
IIMEFRAELREF BB E E 1%, GND F&#E NOISE.

JEEE 1C (MIXER, CODEC, OP ...) = VCC & GND #FRIZEnsa.
BERRIHY SR 5

%

L EEASEHEENE.

EEE AR NI IES .

EEEHEEEZ TTEME.

EEZEM PAD R/ #EFLAT PAD 2 KV/IN.

SMD 0805 TYPE R -- EH5#&I ; C -- WBEEHY,
REMZ PAD ZEHIAREUHE, 3 EHE .

A

. 4 LAYER JFENEVIE5ERME (VCC & GND).

. 4 LAYER ¥ Thermal PAD A\,

. NEEFL Thermal PAD (VCC & GND) /hN—35%.

. DIP Zff 2 VCC & GNG fRARMAE Thermal PAD KV/)N.

~N O\ B L

N N A~ Lo

AW —
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Layout Note for Design Engineer

1. Circuit Design:
Power Supply: (Level, Ripple and Noise).
By Pass Condenser: (L.F. C, H.F. C and Ripple C).
General Component: (Type TTL, CMOS, NPN, PNP,.etc)
EMI and Safety Component: (H.F. C, Ferrite Beaafey Parts, etc).
High Speed Component: (Dumping R, Terminal R, €&,FElock G and etc).
Mechanical: (Limitation, Dimension, Special Pa&sd Define location).

2. Layout:

1). Placement (Location)
Circuit: (Main Chip, Analog, Digital, Power, Sm&ignal, and Clock Gen. etc...).
By pass Condenser: (Close Power and GND of NoisecBh
EMI & Safety Component: (Big GND Plane, Special &re
High Speed Component: (Short Line).

2). Trace (Width & Space & Length).
Bus: (Bus to Bus, Bus to Other line).
EMI: (Shield and Via Hole).
High Speed: (Impedance, Width and Length, Plan).
Impedance: 50 Ohm
Power: (Width & Via Hole).
Analog: (Analog to Digital, In to Out).

3). GND Plan & Power Plan
High Speed: (Separate Gap).
Main Chip Power & GND:
EMI: (GND Plan, Via Hole).
Analog: (Separate with Noise).
Digital:
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RAEF
RANTTHA;
BLAHR,
SRER;
ESLIpGL
BEHIEM;
MR,
B4R,
PERET T

HREL
WANEUN
BHA
S5afat
Bl 7iei:
GHEEH
REFHFITEYL
EEB PN
R R HER]
ARAEE

PCB Layout 1
@D ERBE LR, KEWFRFE, IMS5RAEHEE
AR E S A, S KE R AE R A A .
JEELE SN E5RE & oy, B +iE.
FE e AIHZ IR DA R R A F AR R
:GND & Power Trace™ = & fH¥ & & 75 K HE A IR ES.
‘High Speed# Matching, 5%5 1575 & % V)i 2 20 K.
BeETELES, KBS R B Tk
TR AETAHER, FT AR,
ERMESE R R NE GND Plane TR e %,
R R B S T RO AR T S A A K .

2006/08/31 Writing by Tom Chang (Modification)

18/42



Tom Chang Design Note

Product Design Note.

(Tom_Design_NotelC.doc) Ver: 0.9

GerBer (Film)

1. Layer GB E:AZHRR:

2. 1%

="

Component Side
Solder Side

Solder Mask Top
Solder Mask Bottom
Silkscreen Top
Silkscreen Bottom
Paste Mask Top
Paste Mask Bottom
Drill Drawing

NC Drill

Inner Ground (4L)
Inner Power (4L)

EAL

Clearance (Space)
Connectivity

Package & Dimension
Drill Size

Pad Size

Correctness

High Speed
Fabrication

CFRECEQEEO 0w

TQTETN® >

3. e T H:

A. GERBER
B. CAM 350
C. POWER PCB

2006/08/31 Writing by Tom Chang (Modification)

(AW_L1 C.pho)

(AW_L2_S.pho) / (AW_L4_S.pho)

(SM_COMP.pho)
(SM_SOLD.pho)
(SS_COMP.pho)
(SS_SOLD.pho) Optional
(PM_COMP.pho)
(PM_SOLD.pho) Optional
(DD.pho)

(NC.drl)

(AW_L2 G.pho) (Reference)
(AW _L3 P.pho) (Reference)
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Debug & Troubleshooting A /574

1. wETmE /S

=0

X~ =

2. 77T &

nmo oW

PCB Trace Open / Short
Component Error
Assembly Error

Driver Error
Firmware Error
Setting Error

Mechanism

Architecture Failure / RD Side.

Power Failure / RD Side.
Loading Failure / RD Side.

. Sequence Failure / RD Side.

Timing Failure / RD Side.

gk

A. EEFE

3. Debug:

mo o

FEAME:

izt

Check Eye Pattern
Reset Synchronization

Mifs + &0y + 574

. TH
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ASEERE

Carrier Frequency

RF Transmission Output Power
RF Transmission Output Impedance
RF Receiver Sensitivity

RF Receiver Input Impedance
Trace Impedance

Impedance Matching

PCB Material

PCB Architecture

10. Antenna Input Impedance

11. Antenna Gain

12. Antenna Performance Fine-Tune
13.

14.PCB ffiggiife

15. EHHE TR

16. fHpLaE RIS

17. S A& Tim i

18. L ER

19. BB RIS LA

20. EEHEUCHC

=
Y
™
&
<
O
=
i

©CooNeThWONE

IBIS (I/O Buffer Interface Spec.) Model
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EIHE R

Rising Time & Falling Time:#ziEH 10 % to 90%7 F5HF ]

St C=3x18m/s =300 x 1®cm/s = A x f
A=Clf=(300x 16cm/s) / f

Example:
1. Ao at 1GHz = 30cm (Free space 1GHz2H9); C =21o0xf=30cm x f=3 x 10m/s
f=(0.3x10%/0.3=1GHz Note: M = P0G =10

2. 1 0=C/F =300 x1924 x1¢ = 300/24 = 12.5cm (Free space),0/4 = 12.5/4 = 3.125cm
PCB Ag = Ao/ ereff = 10/1.8=6.9cm,1g/4=1.7cm

{E#2% Tr (ns) Rise Time, f = (GHz) = 0.35/ Tis{f PCB [-ffyfifisE=. 0.35= &R
HEE(r PCB LAVHE Vp=AXxF=C/,/ er, er=4.7for FR4

‘= PCB Trace > 1/7)1 ~1/5 A 0] A=A E97EE (Transmission Line)

B (HmisfE Tp=L/Vp

‘2 Tr< 2.5 TpRIa[f{ & Transmission Lingiz
‘&= Tr>5Tp AAE A Transmission Lingiz
& 2.5Tp <Tr <5 TpRIFEFKIME ?

Example:

C=3x10e8 m/secer=4.7,

Vp=C// er = 3x10e8 m/sec/2.17 = 30 cm/nsec /247 13.8 cm/nsec
L_critical=Vp x Tr /2.5

Tr: L_critical
50 psec 50/2.5 psec x 13.8 cm/nsec = 0.276cm

(E 9k EHl A VU R
A. ERfEAL: PCB Trace B &K E4HZEH
B. &E4EBAl (Lump Model): L > /7, HJER—4E LRC.
C. BEBUHEA! (Distributed Model): L >A/10 27, BB N4 LRC.EFRFEH Skin
effect HIF
D. Al (Full wave Model): HHFZESMTEEISAINESS

PEHTRUCHC S i s RS V8, S2&F, #H#E (Overshoot, Undershoot, Rining)
[%{&X Signal Integrity (SI) Problem: , Tr| , PCB Trace Length|

2006/08/31 Writing by Tom Chang (Modification) 20/42
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KPR

&= o= (ZL-Zo)/ (ZL + Zo)
7L = el

Z0 = (s e

Micro-Strip Line

Zo = 87/ (er+1.414))In (5.98H/(0.8W+T))
H: PCB Tracefll GND PlanefViEEk (484%/g[E%E)
W: Trace Width

T: §iHEE 1 0Z ¢&5]) =1.4 mil, 0.5 OZ£=]) = 0.7 mil
er:PCB ©"&E14814.3 ~4.7

s BHSHBIR:

1.H = 6 Ohm / mil

2. W = 3.6 Ohm/ mil
3.er = 0.650hm/0.1
4, T = 0.24 Ohm / mil

Note: —f&atEE T SN IISIE, SETREERBURHHIEE.
Pre-Preg

Book: Printed Circuit Handbook Comb&™s NT 4,500

FrERE TR E M

#%38: TDR (Time Domain Reflectometryj{f /& FH—({E 0[S E 4 25 (Step Generratorfil 7of7 28
(Oscilloscope)zH k.

[H#1 Zo = Ein/lin = Zin
EHMEBINE R OB AGTERRAELE
= Er/Ei = (ZL -Zo ) / (ZL+Zo0)

SHEE Ry R, Vp=C/y/ er, eristhe dielectric constant
TDR =M
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ZL: Terminal Impedance
Zo: Transmission Line Impedance

,_
ZL = oo (Open), Er =Ei 4,—

ZL =0 (Short) , Er = -Ei

ZL =2 Zo, Er = + 1/3 Ei f
ZL=1270Er=-13E ___| ——

Zline =( (1+p)/(1-p)) * Z reference(Termination Impedance)
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BRI

{EHAEA FHY S E LTI R PEE U 22 2 E IR G 9, S5t ESE 240 overshoot,
undershoot,ii H Transmission Lineg 75 {#if 2E#E (Propagation Delay).

Topology ffigxyZHE

1. Starburst:{ = AH A EAVAEEIR S, (A IR S HE.

2. Daisy Chain Routingi¥r 3 52 5 R5H, (E 4k & A e IR 52

{HimAEE Propagation delay (TP B2, /reEE(AEL R, GEHR.
Tpd = /(Lo Co), Without RL

Lo is inductor of trace
Co is capacitance per foot

Tpd' =Tpd / (1+ Cd/ Co)

Example:

G10 E=5.0 micro-strip Tpd = 1.77ns/ft

FR4 E=4.6 stripline Tpd = 2.26ns/ft
Embedded micro-strip line  Tpd = 1.72ns/ft

1ft =12 inch

SRR

{BeascAt: PCB s Eimn8E ROt gy 60% R Lmax FT{EMELT
Lmax =Tr/2Tpd
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Btk (Termination)

(i & IRl e (S 9 e B M

1. Source Termination with series Resister (Rt Rb — Ro, RtEE iy I,

2. End Termination with parallel Resister (Rt),ZRZ0, Rt SETH# Alml H Z8Tsr A G H 7R
3. End Termination with AC bias, Rt = Zo, Ct = &b, [F{ElisHimic K E R FE K. Zo = Zo’, Co.
S SR

None

Serial R

Parallel R to GND

Parallel R to VCC

Parallel R to GND & VCC

Parallel C to GND

Parallel R+C to GND

Schottky Diode to VCC & GND

Note:
IR RS SEYT Driver or Receiverls, 4R i 2— B 4%, Via Hole #{/ k.
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De Coupling Capacitance
HASHARAEE R & LuH
LuH= 0.0002L [L(2L/(W+T)) + 0.5 + 0.2235((W+T)/2L)]
L. HEW - R&E [ mm
W: EFEH 2 HWE / mm
T: HEEFHZER /mm
=R EEER: V = LuH di/dt
Xc = 1/ (jWC); Xl =jWL; W=2rF
R
1. B%EZ& (Capacitance)ds LAy NG BB AN T K
2. WEMNIE (Location), T8 SET & # i
3. EEAENESMEE R EITERENE
4. FEARNEREHREARENIFEFREFE (None Ideal Capacitance)
5. AR AR R B R
- #if Low ESR (Effective Series Resistar@e)
Z, ~ BOlH AR ELR, &5/ 15mils
P ~ #2HY Via Hole, Via Hole & Pad Z/\fY 500mils LA 300mil

Example:

Noise Margin: 30mV
Surge Current: 0.75A/2.5ns

C =1(dt/dv) =0.75 A (2.5ns /30mV) = 0.625uF 0.1 u x 7 ( Ideal Case)

B V=L (dildt) =L *(0.75A /2.5ns) = 30mViz L = 100pH

C ZEEEZY 0.4 nH; Via HoleZ:x34 & Ei%y 0.7nH, # Lx =2 *0.7nH + 0.4nH = 1.8nH

FIT#E 82585 1.8nH / 100pH = 18 PCSEAA (&7 30mV

2006/08/31 Writing by Tom Chang (Modification)

27/42



Tom Chang Design Note
Product Desi agn Note. (Tom_Design_NotelC.doc) Ver: 0.9

Cross Talk

—RETER LA RER (GRS ER), SR, MY EA R RSN R, &R
1T, BYRATREAE R AN RS = 2 59 MU EsiaR L £ 5 Z 5 (Cross Talk)

Cross talk = 20log (Es/En) dB; Es: Channel Outmna; En: 8555585
BEEFREN 27 F, #HeEHGEEEAKIELL. 8 T 2R HE IFIRE G TSN,

PR ITA:

1. [FHEFEEER:
a). [FEEF4REENI A D change from 0.5 inch to 4 inch --- C Change fox61l to 0.54pf
b). [#{&k er {E Change from 4.5 to 1 --- C Change form 0.61 t@pf2

2. 1E{E57551% R GND Copper[&#E (S5

3. FNENI_E—& GND Plane

4. BEIEENRENH ETRIEN GND Plane %S i

PCB Material

The characteristics of Advance Material — High Festcy Material
1. Low dielectric constant, DKs (E.Z% ¢ =1, HiZ{E=2, —f&{E=3.8)
2. Low electrical loss, DF
3. Good Thermal Resistance.
4. Good Dimension Stability
5. Low Water Absorption.
6. High Tg

Dielectric Constant (DK)

Coefficient Thermal Expansion (CTE)
Dissipation Factor (DF)

Glass Transition Temperature (Tg)

PCB Material Typical Properties

Type DK at 1Mhz Tg CTE (x/y),(z) DF (1M),(1G) Moisture
absorption
FR4 43-4.6 130 - 17¢ (14), (4.5) (0.027), (0015 0.1
BT-Epoxy 4.0 180 (12), (3.75)] (0.013), (0.010) <0.5
Polyimide 4.25-4.3 250-265  (14),(1.79) (0.018)007) 0.35

Note: 7178 Z @firy8{L&E, ## % Via Hole i& ki
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ESS JE Jfifisk

HIE &R
1hr 128 (95C)

' T8minute (5C/min)

A

20dks

hrt40C (0C)

EAEOR BEMNPC mI5EM K 5, FRINA RRaAR ZOR i SEME Ry 3 4F.
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EMC

B %5t (Electro-Magnetic Compatibility EMC) AKE(a] 4 B @48 (Radiated Emission)fl{H

HF+E (Conducted Emission) WZH.
FE4 T (Radiated Emission): RF SE 2725 i i /1 DL BRI RE S8 0 HH 25

{HZEF4E (Conducted Emission): RF & & 77 i Fofd 1 Ve (g 2

AfaEee EMC ROREZe 4k

TEMRE AR (Regulation)

. IR EE AR T RE S AR Y R RE

. BHEEEE N

 AFEMEGTIIIA G E EMC %R

1F PCB Layout FF&t¥f EMC FEREH 5= hn56 5 F

}h#w[\)[—i

TIMTEE RS

1. R BERHIHE

2. ¥iiti: HERAYRE DU B g B RTS8

3. el FHEAIRIUE & Ry g s I M8 2 oAt
4. [EPL: HER, #etB LR s S A H A= S &

5. KT $SE R SSE 4RI RUTEVA A RER AR KR, INRBEFLR/INIEDER (<120 4)

EMC R34

Shielding

Grounding

Filtering

Decoupling

Proper trace routing
Isolation and separation
Circuit impedance control
I/O 1nterconnect design
Small Package

O 0oy WD

GND &4y

AG: Analog GND
DG: Digital GND
PG: Power GND
CG: Chassis GND
SG: System GNG
Earth

SNk W
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FCC/DOC Class A Radiated Emission Limits (75 F#52)

Frequency (MHz) Distance (m) Quasi peak Limit (dBuV/m)
38 to 88 10 39.0
8810 216 10 43.5
216 to 960 10 46.5
> 960 10 49.5

FCC/DOC Class B Radiated Emission Limits (2% FI#ZEz )

Frequency (MHz) Distance (m) Quasi peak Limit (dBuV/m)
38 to 88 3 40.0
88 t0 216 3 43.5
216 to 960 3 46.0
> 960 3 54.0
FCC/DOC Class A Conducted Emission Limits (7 FI#ER)
Frequency (MHz) Quasi peak Limit
0.45 to 1.705MHz 60.0 dBuV
0.705 to 30.0MHz 69.5dBuV
FCC/DOC Class B Conducted Emission Limits (3% FH# &)
Frequency (MHz) Quasi peak Limit
0.45 to 30.0MHz 48.0dBuV

EMC at2EHl
1. EBFER L FAAYEEE: Critical signal FETJAESZEFA GND.
2. ERBEAYFEELZAE: CLOCK, DATA, Control and Analog signal...
3. Wi ARy A
Twisted pare
Shield twisted pare
Shield twisted pale plus overall shield
Ribbon or shield ribbon
Coaxial cable
4, EJFERIF: Linear Power and Switching Power.
5. FEZN i YR
FCC Part 15/ Part 18 ZZ# (Class A/B)
CE BSMI...
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SHEEHP EMI

1. REERIAVEA L IC SHEE M COMS <TTL <TTL-LS <HCMOS <TTL-S <TTL-F &TTL-AS <ECL...
2. ZHHEE (Equivalent Bandwidth): = /7 * tr, tr [HEZF|&#HZ.

3. BfEEHEEEM: (DIP, SOIC, BGA, uBGA...): V= L(di/dt)

4. B FIAH PCB Layout £fifiz= EMC [HRH, FyivEE HaRked.

5

6

. RN, IR EIRARFIR AR ZHE: TR TSR
. Impedance of PCB Trace

Impedance ()

Frequency W= 1mm / Thick= 35um W=3mm / Thick= 35um

L=1cm L=3cm L=10cm | L=30cm L=3cm L=10cm | L=30cm
DC to 1KHz 5.7mQ 17mQ2 57Tm(2 170mQ2 5. mQ 19m<2 5Tm(2
10KHz 5.75mQ 17.3m(2 58mQ2 175mQ 5.9mQ 20mQ 61mQ
100KHz 7.2mQ 24mQ) 92mQ 310m Q2 14mQ) 62m€2|  225mQ)
300KHz 14.3mQ 54mQ 225m( 800m €2 40mQ2 175mQ |  660mQ
IMHz 44mQQ2 173mQ 730m Q2 2.6Q 0.13Q2 0.59Q 220
3MHz 0.13Q 0.52Q2 2.17Q) 7.8Q2 0.39Q 1.75Q 6.5Q
10MHZ 0.44Q 1.7Q 7.3Q 2602 1.3Q 5.9Q 22Q
30MHz 1.3Q 520 21.7Q) 78(2 390 17.5Q 65Q
100MHz 4.4Q 17Q2 73Q2 26002 13Q2 59Q2 22002
300MHz 13Q2 52Q2 217Q2 39Q 17502
1GHz 44 Q) 17002 13012

7. DFERE(RRINR AN FAE, ZHETFERIALE: Analog <AD mixer < Digital < High-F Digital

8. %J&tf: Power Plane 1 Ground Plane FFJEEMH¥SIE, VCC A1 GND Plane FJH#fE VCC & GND
C= e(Al);C= FWNER, = FEHREY A= MGEERNE, d= WLRREATEERE

9. Critical Path: Clock, Crystal, Oscillator, Least significant bit (LSB), 3Z%/{S9E RS E(EHREEFH GND

Shielding, #ffiZR/VE L > 20 HIRE)

10. Back plan J¥EZ5T5H: Timing, Delay, Cross talk and Impedance.
11. EsRmbraeisk:
=R (E9%4% (Clock and LSB...) ZHERE{ZE 5547 (Reset and Analog...)
EREIRFEAH GND
VCC & GND =/& GND Plane ZEFE5E/T, BV ETE
FA-E BRI 2 HE—(@ GND
AEEBEERET4R (Cross talk)
SOEFAR G SR G FRIE (Cross talk)
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PCB [HP#ZlF EZETH
1. Impedance = 584 £10%, /5 39mil (Imm)

2. 4EEMEEREA:

—_— T =§iE =050Z =0.7mil; 1.0 OZ = 1.4mil (20%)
L T H= fEEEANE&E er 4 40t04.7 (Default 4.3)
................ PP Prepre§g4%Jg, [EfE 2.4/3.5/ 4.2/ 6mil

3. PCBfluff FR4 1/1 & FAARIE KT & i i =
— Core23.6/20.5/17.3/14.6/12.6/ 10.2/ 8.5mil
[ 1

4. BIELERE: WEERER D PP @& IR SRR KE

Kl

oooooooooooooooo
oooooooooooooooo

5. [HIEEEE 3to 5 mil

6. PCB —f&#If2 F[R Traced4 mil Space4 mil (1/1), 7## Trace 5 mil Space 4 to 5mil.

7 EH R /Ny Amil, B 54T 5 to 6 mil, Pad RingE#E /)N & 4mil, Pad 12mil
B L LN LI 5/ Ny 8mil, Pad Ring#E &£ /)\ & 4 to 5mil, Pad 16 to 18mil.
9. PCB & Hf/E:2.0/1.6/1.2/1.0/0.8/0.6/0.4mt?

10. $&FLH FHFLEE: 8/10/12 /14 /16 /18mil PTH3mil ... Non-PTH £2mil

9. 1 0= C/F =300 x1924 x1¢ = 300/24 = 12.5cm (Free space),0/4 = 12.5/4 = 3.125cm

PCB Ag = Ao/ ereff = 10/1.8=6.9cm,1g/4=1.7cm

PCB 4L #yJ£ 17.3mil: T =1.0 OZ (1.4mil), H = 14.5mil,e r = 4.3, W = 27mil, Zo = 50 Ohm
PCB 2L /& 39.0mil: T =1.0 OZ (1.4mil), H = 36.2mile r = 4.3, W = 70mil, Zo = 50 Ohm
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RF Power Calculation

dB-> %
dB = 20log Av

20dB = 109820 =10
10dB = 101020 =3 16
6dB =1007200 =199

WIR{RAIE db BEREEEIA FLEZ iy LA

L 17.879db S5

1.17.879F% 20 ,17.879/20 = 0.89395

2. fi# 10 [y 0.893957 75 , tgk/sifi A 0.89395 7 15 F#% 10* AYFR(EIZEE (Bf% Shift Key)

3. BEE 7.85f%

-20dB =10 =0.1 =10%
-40dB=10%2 =0.01 = 1%

-60dB = 10° =0.001 =0.1%

10logP =dB / 10log Pm =dBm

0dBm = 1mW

10dBm = 10mW

20dBm = 100mwW

30dBm = 1000mW = 1W

12.8dbm = 19mW (?)

Example: 40W» 46dBm-> 10log (40W/1mw) =10log (40000) =10log4+10log10000=46dBm
Example: 46dBm> 40W > 10610710 “6)=39810mW = 39.81W ~= 40W

Example: 27dBm> 500mW-> 10719 =100 =501 mwW

{EEES Specy# &l F FEEER E A T2 i N DR E

Class 1: 1ImW (0dBm) ~ 100mW (20dBm) / 100M

Class 2: 0.25mW (-6dBm) ~ 2.5mW (4dBm), Normally.atwW(0dBm) / 20M to 30M
Class 3: <= 1ImW (0dBm) / 10M
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S B (SRR R A

AR 48 E e R ERR IR A i (SRR T R 74 © Pl B 22 295 R E AR
RNEZEFFHVERERE - CREEERER IR - BT E R EER - HE S~ S w=ReET
MU > AN 2 A S B B -
S HEEE S N TR ~ BRERTEN TIERRARY -
[Lfs](dB)=32.44 + 20 log d(km) + 20 log f{(MHz)
o Lis AEEEE - d BEiniEsE - FERIVEAL L MHz 51E -
BT R B 2 P R EREEFE OB R ) S B TEAER § FIEREEERE d AR > & f
ol d B —fEHF o [LIS)F57 B 6dB. (EHH 73R = H iR R e i)
HEIAEREE B B2 NERFERROVIERE: Los = 32.44 + 20 log d(km) + 20 log f(MHz)
Los /2{&#&IEHFE - BN Ry dB , d Z0EHE - B Km , { 2 T/FER - B2 MHz
R FIER B —(E TAEAER Fy 433.92MHz » S#54TH2R F5+10dBm( 10m W) > BEULEBEE -
105dBm FY 247 7F H FHZEFE 0 ERE R HE
1. B THE+10dBm » BRI EERE F5-105dBm , Los = 115dB, # A Los ~ f 3K d &
115=32.44 + 20 log d + 20 log 433.92
115=32.44 +52.75+201og d
29.8/20 = log d
d=10 """ =309 KM/ 5HEIEH d ~=31 A H
BB TR EE R - EIENEA R RSN ZE - BN AEGUAE RS E
INFRIRNZEAVEE » AR ~ THIEY) ~ ZREIERIVIERE - B DB S E A L4 - B
A E AT LR SRR -
BEKRER ~ B ERAER R 25dB > A LIEHEEHmEHERE S d=17 A8
90=32.44+20 log d(KM)+20 log(433.92)= 20 log d +(32.44+52.748)=20 log d +85.188
20 log d= 90-85.188=4.812
log d =0.246

d= 10""=1.74xM
Gham: ELHETEFESIEN 6dB, FEEERER/N—fZ -

KA dB F5HY/E dBi ‘& —TEELI RIS BRI (4 A th B RA/EATER)

YR dBm 2 mW 2@ B (A0 A 22K B /22 K)

2.4GHz SEGUEANRGUE ZEIRIVEAT BE "B BN (B A

ST LR (dBm) + 35 Ui R AR 5 (dB)+ B2 U R 4R 25 (dB)- B U HY B2 U (dBm)-
100dB=20*log D(A &)

24

FEETHAR 20dBm, RIS 10dB, HAE R4 45 10dB, HUHERUE -65dBm
(802.11G 54Mb HyE=), D et (GRafElEEs o)

20+10+10-(-65)-100= 5 =20*log D(AH) > HH D 495 L1 AR

EIEAREYAIE T8, AT EY-100dB Zk-110dB~-120dB s E
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YNGR EE T ETE: 40 A %% B UKHVREIEREDUR B %% A UHYEEIEEEZAE L 2 (8 Y
/N R LR S SR Y B

1m attenuation 40dBm
10m attenuation 60dBm
100m attenuation 80dBm

- : i 4mdy?
WIGEHMiERE  L(0B] = mlogm[T ]
% : ¥ E 400MH z - fEgk 500mEE#IEL LB[dB]=78 - 5[dB]-

St C=3x168m/s =300 x 1®cm/s = A x f
A= CIf = (300 x 168 cm/s) /f=(0.3x 1%)m)/ 2.54 x 16=0.3/2.54 =0.11811 m

BT RELRTIRNER oA TR N
Log(A/B)= Log(A)-Log(B)

Log(A*B)=Log(A)+Log(B)

Log(1)=0

Log(2)=0.3010

Log(10)=1

Log(100)=2
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dB - dBi, dBd, dBc * dBm * dBw £z

1-dB

dB 2 —{EFREHEHEAE - ORAVLEE - RFRORMEEAVHE AN - (LA EAL - EFEH
FNZIERAHEE 2T R AN /D dB Iy > 4% MEETREAZL : 10log (FHIPRIZINR) - 1R
W& EBALLE TR - 22 20log (FHEERR/ ZBRER) -

[B1] FHEPRIELIIHRA 5 > HREE 10g (FHLIR/Z3%) =101g2=3dB- tFLEH - HAVLIRIE
ZHIIRR 3dB - L7 - AIRFFHIIRZE LRI — - RIFEYIPRE ZHVZPR/N 3 dB -

2~ dBi f1dBd

dBi 1 dBd E R N RERIIR stV & - W& A e —EfHEE - (HESHEEA K - dBify25 5
ST AR - dBAWYSHEESMIER T - FrliEE T A » —fGRS > FonE—(EHY
i > F dBi RoRHZREEA dBd FoRHZRE R 2.15 -

[B1] EH— G 2 16dBdEYRER - HIW e fiT ERCER L FS dBi i - HIFS 18.15dBi (—#k 2/
Bfr - % 18dBi) -

[51] 0dBd=2.15dBi-

3~ dBc

dBc 2 —(EFR PR EHEMNEAL > 8 dB ETE AT S - —fkER > dBc EH%T

#HoR, (Carrien) UPRIME @ MERF2E T - FKRE S EEENR PREEE - WHKREETE
([EFETE ~ G118 - S8 - F/MFESE) DUEGE ~ MEEHEEE - f£8-H dBc
g7 - JRAT BT DAFEA dB E AR -

4 -~ dBm

dBm & —{EFRRIREEHENE (WA DELE 2 ImW DR EECEN—FELLE) o 5TE AR
B+ 10log (ZhERE/AmMwW) -

[BI] RGP B Imw > 75 dBm{&E; 0dBm o

[BI] &7~ 40WHYTHES - $7 dBm BRI E TIh BRIV EIER, ¢

10log (40W/1mw) =10log ( 40000) =10log4+10log10000=46dBm

5+ dBw

EL dBm —71¢ > dBw 2 —HFRIhFREEHMERYEAL (A PIFE R DL IW D AL AE R —(EEE
H) - 5FEAFE © 10log (ZH#{E/1w) - dBw i dBm 7 ISR (% © 0 dBw = 10logl W
=10log1000 mw = 30 dBm

[B] A0SR PR 1w - $ 55 dBw {2 5% OdBw »

#8Z » dB > dBi, dBd, dBCEFIEE Z HIHIEL(E » FormIEEFAVHER/N - 17 dBm ~ dBw AllE

FoTIHRBE A/ NGIE - 1F dB > dBm > dBw s E T » TR EEAN S 0 FI—(# dBm (5
dBw) JE54h—1{ dBm (dBw) B » {52455 Z dB > 41 : 30dBm - 0dBm = 30dB
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:’@K%  FETREF > dBm (B¢ dBw) A1 dBm (=4 dBw) ZIHANIR - 12 AZERR - MG

ZHERGE - dBm B dBm B EERIEDPERIERR - EHR MR R R (E R
(SNR) - dBm fji dBm & 2 m{ELAAM5E -

WE23 6T © dBm, dBi, dBd, dB, dBc

1~ dBm: dBmZ—{EHE{EUREEENE - 5TH AR © 10IgP (ZTRE/1mw) -
(B 1] WIERZERTIZR P By Imw > $T5EFs dBm 5 55 0dBm

[ 2] T 40W R » 2 dBm BN ETIT RS (EIES

10lg (40W/1mw)=10lg(40000) =10lg4+10lg10+10lg1000=46dBm

2+ dBi #1 dBd

dBi f1 dBd /&5 EmAVE (DPRER) - W& EE —EHSTE

B2HHEAN—FL - dBI (Y2 F R R 7 MRS - dBd Y255 Bl T
FrLARSE IS A AR » — &l Ry - ForE— ¥4 > H dBi Rt sREL A dBd For 2K #E
K 2. 15-

[ 3] BT — s Ry 16dBdHYRER - HIEmITREERAL & dBi iF > A% 18.15dBi (—
fic 2l NE L > Ry 18dBI) e

[%1 4] 0dBd=2.15dBi

[ 5] GSM900K 45+ 251 Lk 13dBd (15dBi) » GSM1800K 4t 25 1] DL Ay
15dBd ( 17dBi)

3-dB

dB & —(ERMAHEHMERVE - EF R HATIEMEEE T L3RS N2 /D E dB I -
R HEHEAR 1 10lg (FIERIZR)

[ 6] FHIPREEZPIFRA—fE - A2, 10lg (FHEPRIZTh% ) =10lg2=3dB-
e - HRVDPRIEZMIIR AR 3 dB-

[ 7] 7/8 Fi~} GSMOOOgELRHY 100 K {Hif{EFE4Y & 3.9dB-
[ 8] ANSRFHAYIIE Fy 46dBmM > ZHYZHE By 40dBm> AR - FREEZ K 6 dB-

[ 9] #NERHIR4R Fy 12dBd > £ K4% Fy 14dBd> AILIERHIEEZ/N2 dB-
4~ dBc

2006/08/31 Writing by Tom Chang (Modification) 38/42



Tom Chang Design Note

Product Desi agn Note. (Tom_Design_NotelC.doc) Ver: 0.9

ARt EEE dBe > TE R AR EHER B - B dB VSR AS 2 —H -
—RAGER - dBe BAHESTEY (Carrien) IS > T2 EN T - A E B DRIV
BHE > WAAREEHE (FETE - G HE - SGRTHE - MBS ) DIRRES - FERGERY
HESEE - FEPRA dBeryith s » JRAI B AT BUE A dB BT -

FEEAR G IR A RR AT T S > gain 2 PR R ARAVIRAR BEIZERGREUIE TR - 1M1 loose FomMELRE
RERHRAYEENRK » MAZRFR gainloose e #HIRY ~ " -7 dBi>dBd > K dBm-

dBi AT RV E M ENME Z FAVZER - MATRENE SR —ERGAHE R —E0 isotropic
K& MAVEEGREEIZIE5RAVE - isotropic K& (isotropic antenna) f&—f{EP/EEER ARG HIZIHY
Rég > EHREHMTE - WA —(EERETHIRER - isotropic KERELL 360 FYAE - WLA=E
ZEEHY T EET BRI AR B HY{E 5% - isotropic RERFIME CLL#ZHY dB EHZEHET
Hy

=10* log (x/y)=10*log 1=0dBi (logl=0) (dBi &Y " 1" FE5HYRLZEE(E isotropic K&%) -

HHS > BErg e LA dBd 2R REARAY gain {H o dBd FI dBi JE{LL - fit ety s B Esh —(E K 4R tE
i —{E0Y dipole K43 o frAVEAR B MRV E o dipole R&RFI isotropic KERA[E © dipole
KRépE NEHANRR N DBE HVE AR/ gain HAYREE (dipole K&#E Cisco Aironet %
Y| HEARAE R AL SRS ERC ) dipole K&RFI isotropic KAREEIFHEETHY T ZAE © dipole K
SRAEZKSE e BA 360° (0] VU R SR SR BRI - MLl 75 AV A ME R I B RS AR (R dipole
REFEEILA) > dipole REFFTIZEL AV HEAR BB SRS TR G —(EEHEHRE - Ry dipole RARMELR
B AR 7 s B EE T o A » iR isotropic R4RERAEAR » A 2.14 dBi AYME{E (gain) - ALE
KAgELUEH ZELL dBd AKRFEIRKARAY gain o BEEF o M ET(E FHORTEEEEE dBd - [EIEERY
diploe R&RAIfE CEL#ES » diploe K4RHY dBd {EH2& 0dBd (=2.14 dBi) - (ZEECSaidy= 1% ?
diploe K4pFIftr H 22 EAY dBd ZFE(E=10* log (x/y) > [tHF » x=y » ATLL > dBd ZEE{EH=10*% log
(x/y)=10*log(1) » log(1)=0 > FLL » diploe K&RFIfthE 2 [EIHY dBd ZHEE=0) -

AR IR AR I DL dBm RTINS (H e 5 (EH i aE 2 BUE BUNM BEHUE - SERE
dBm M1 — {8 FECFENE 1 milliWatt (mW) o FEEF > ImW=0dBm > 10mW=10dBm °
100mW=20dBm:- °
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THD (Total Harmonic Distortion)

dB = 20 log(k) = 20 log (k%/100)
The distortion factor is always smaller than 1 or less than 100 %, therefore the distortion attenuation must
be a negative dB value.

k
Distortion attenuation: 100in dB. Input £in percent.

E&.
Distortion factor THD: k& = 10720 - 100in %. Input a in dB with a minus sign.

THD
k k(%) | a(dB)
factor | percent | decibel

1 100 0

0.5 50 -0
0.2 20 - 14
0.1 10 - 20
0.05 5 - 26
0.02 2 - 34
0.01 1 - 40
0.005 0.5 - 46
0.002 0.2 - 54
0.001 0.1 - 60
0.0005  0.05 - 66
0.0002  0.02 - 74
0.0001  0.01 - 80
0.00005 0.005 - 86
0.00002  0.002 - 94

0.00001 0.001

100
dB
SNR(dB) = 10 log (Ps/Pn) = 20 log (Vs/Vn) =96 dB

SNR (dB) =20 log (16bit/1) = 20 log (65536) = 96.33dB
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Rep AL

PN YRS

K A ER S EIETE 2 & E(m)

RS Q:

B Hz BRI N 5E Al — S BE B ER 2 B

IR BT SRR Bk 2 —F

R Beam : RAREEET A

IR o 5 Half Power Beam Width — % fy 88 i 85T 7 F Rt &= A
W% Gain: i Bt A~ CLAE

R&gFHET Impedancefl ELEE FRHHTRE] - Ih A REG 2 AEIHST » BIH&ERFTEZR 2t
& A Feed: fib4g K43 > 15k

2 513 (reflection coefficienty K&~ 65 A& K2 5 R7 B A 5K 2 EEAE
R Efficiency: SEETERELHELS 7 )V REE(H

Bt Pattern: R&pEs £ 2 BHEEE 22/ b 2 o3 A

K4REEH(Antenna resistancek &R 4HET 2 B

fi{t Polarization: K&~ I EE) /1]

&Rti{L Linear Polarization’ k4R 2 EEI5ZEE) /710 f—4p 07 1A > nT4H43 Ry7K B = kA b e 0
%)

« [Elfi{L Circular Polarization’K4 2 EEI5E 81 /7 [a) & MERF 1 et~ B8 515 > & hbb A AE[E
HED Y= Yo

* filiLE Axial ratio: FiEEY; 2 RAEHH 2 L

* Uik End-Fire: #8515 7 i K7 [RIAE ks 7 1A

* 525 Broad-sidefg 15 2 i K7 [RIELRERPAT

o HEETIE lobe: HEETREEMNE S A

o TZHE Main Lobeiz KEESTREE S 2 HESTHY > sTE L B BIR 2 AE
o SR Side Lobesi T TR ~ BRI BEES I

* BN Back Lobefg BT aE = 5 PR KRER 2 B 7] < RS HF

AR (Band-Width) K 471 F 2 SRR Hi &

TAER R (Beam-Width): F- 74 2 T

fEYI(Array): REEERFZHEY > DSl e s A 5 7Y

18 H 8 Permittivity constante r:

o I HE pr

 Co-polarization: [&E]fix{

* Cross or X-polarizationk =z fix{t

« 158 Far-field: 7ok 2 BERERT 7] 15 o~ DR,

« “FHEDE; Planer Waves iz Fif fy—F HIFFE 2

o FEMmEEZ Cylindrical Wavely Fij fy— Bl i

« BRTEF; Spherical Waves Fif B —BR %
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. Huétl: Front to back ratio: 3= i ¥l e K ¥ 2 558 EE
« 321 Ground Plane:
o LU REHPBW) R 2 TR IT =
* E-plane: 717 7 J5 el B BRI B ~F1H
o H-plane: }717#E 2 J7 A ARSI R S H
* Image-plane: s {4 i
* S [EEEGT Isotropic : BRETE Ry SR A
o H & Mutual Coupling:
e H[H#HT Mutual Impedance:
o ZEE K45 Omni-direction Antenna:
o R5SEELVULHD Mis-Match
REGIEFIGER 28
— RV RN IR LR G R
— RERTT AR ARIE 2 R AR
— REGTTHBE © FIORRIRGT Es
— REFHIFRNR B R ER S

— RERAVIRME R GR AR UERCTRRE N T S s

o HAMREARRH2EL
— Ré&pg AT
— REGATHIHH
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