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@ INDUCTOR H1J
A passive component designed to resist changes in current,inductors are often referred to as"AC Resistor",The ability
to resist changes in current and the ability to store energy in its magnetic field, account for the bulk of the useful
properties of inductors, Current passing through an inductor will produce a mangetic field,A changing magnetic field
induces a voltage which opposes the field-producing current, This property of impeding changes of current is known
as inductance, The voltage induced across an inductor by a change of current is defined as:
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Thus,the induced voltage is proportional to the inductance value and the rate of current change,(Also see inductance,)
gk, TN R T B L A H AR TR
@COTLSZE
Another common name for inductors,(See inductor)
N U I 50— 248K (SO
@ INDUCTANCE HJ {2
The property of a circuit element which tends to oppose any change in the current flowing through it ,The inductance
for a given inductor is influenced by the core material,core shape and size, the turns count and the shape of the coil,
Inductors most often have their inductances expressed in microhenries(uH), The following table can be used to convert
units of inductance to microhenries, Thus,47mH would equal 47,000pH.
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1 henry(H)=106puH 1 millihenry(Mh)=103pH

1 microhenry pH=1pH 1 nanohenry(nH)=10-3uH
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@ INDUCTANCE TOLERANCE HLIE{E 24 %
Standard inductance tolerances are typically designated by a tolerance letter,Standard inductance tolerance letters

include:(Also see color Codes.)

FRAER) FLEAE A 2230 DL — A 2 P RS, R

LET,TER TOLERANCE
T
F +1%
G +2%
T +3%
J +5%
K +10%
L +15%
M +20%
P +25%
N +30%

@ TEST FREQUENCYHIR 4%
The frequency at which inductors are tested for either inductance of Q or both.Some test frequencies used widely in

the industry include:

P LA PR PR Bt 5 2R B 5 2 A, T b A P R B e

TEST FREQUENCY M 4% INDUCTOR/VALUE MEASURED R, J#%/4 Il ]
1KHz Power inductors(wide value range) U (U R O
79.6KHz Inductors(above 10000uH to 100000H) R (10000pHF]100000pH )
252KHz Inductors(above 1000uH to 10000pH) FJE{E  (1000uHF]10000pH)
796KHz Inductors(above 100uH to 1000uH) FEBAE (100pHZE]1000pH )
2.52MHz Inductors(above 10uH to 100uH) FLRAE (10puHE]100pH)
7.96MHz Inductors(above 1pH to 10pH) FUEME (1pHE10pH)
25.2MHz Inductors(above 0.1pH to 1pH) R (0. 1pHE1puHD
50MHz Inductors(above 0.01pH to 0.1pH) R (0.01pnHE0. 1pH)

Most of these test frequencies have been designated by military specifications.However,there are some conflicting

frequency assignments among the military specifications.There is a present trend to assign test frequencies that match

the user frequencies.This is particularly true for very low values.These user frequencies do not match those listed

above.
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@NUMBER OF TURNS[E %

The series impedance of a high frequency ferrite device can be increased by running two of more turns of the treated
conductor through the ferrite s core.Magnetic theory predicts that the impedance of the device will increase with the

square of the number of turns.However,due to the lossy and non-linear nature of EMI suppression ferrites, a ferrite

bead with tow turns will yield somewhat less than four times the impedance of an identical part wound with only one

turn of the conductor.
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@0 i IR
The Q value of an inductor is a measure of the relative losses in an inductor,The Q is also known as the "quality factor"
and is technically defined as the ratio of inductive reactance to effective resistance and is represented by"
HLJEC D ot SR O S — BTN R R (AR, IXQUERC “ R BARE” , e E SCIEHT (X)) XHT
AR (Re) ZEE, W FPios:

SinceX, and Re are functions of frequency,the test frequency must be given when specifying Q,X, typically increases
with frequency at a faster rate than Re at lower frequencies,and vice versa at higher frequencies, This results in a bell
shaped curve for Q vs frequency,Re is mainly comprised of the DC resistance of the wire,the core losses and skin effect
of the wire,Based on the above formula,it can be shown that the Q is Zero at the self resonant frequency since the
inductance is Zero of this point.
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RO s 2 AT R BRI, A5 P St (R PR, 0 DR BON IR KOG R B il — A it 4, A RCE
THEBGA N ER A, BAUGRIS I otk B B2 A TR SRR 2 f R ECh %, B
IS (1 P SRR R 2

@DCR (DC RESTSTANCE) 3t HiFH -

The resistance of the inductor winding measured with no alternating current,The DCR is most often minimized in the
design of an inductor, The unit of measure is ohms,and it is usually specified as a maximum rating.

@ OHMMR 4}

The unit of measurement for resistance and impedance,Resistance is caluculated by ohm's law:

Oy R B R BELE By, FRBEL T R i AR S A, R=V

R=resistance CENE
V=voltage EENEE
I=current VI

@RATED CURRENTZJ & H it

The level of continuous DC current that can be passed through the inductor, This DC current level is based on
a maximum temperature rise of the inductor at the maximum rated ambient temperature, The rated current is
related to the inductor's ability to minimize the power losses in the winding by having a low DC resistance.it
is also related to the inductor's ability to dissipate this power lost in the winding.Thus,the rated current can be

increased by reducing the DC resistance or increasing the inductor size,For low freuency current waveforms,



the RMS current can be substituted for the DC rated current, The rated current is not related to the magnetic

properties of the inductor,(Also see Incremental current and Saturation Current.)

FOVFRE I — LR VR LR PR PRSI EE ,  JH TEU PELUT P R R A T 12 P SR e K ) 0 PR )
BT, AUE FIR S FUBGE A ) L L P B R R R A o0, R U IR TSR 4k
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@ SATURATION CURRENTHLAI LA

The DC bias current flowing though the inductor which causes the inductance to drop by a specified amount from the
initial zero DC bias inductance value.Common specified inductance drop percentages include 10% and 20%.it is useful
to use the 10% inductance drop value for ferrite cores and 20% for powdered iron cores in energy storage applicatios.
The cause of the inductance to drop due to the DC bias current is related to the magnetic flux density.Beyond the
maximum flux density point,the permeability of the core is reduced.Thus,the inductance is caused to drop.Core saturation

does not apply to"air-core"inductors.(Also see incremental current and permeability)
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PRI PSR T Aot H LR G 2 0 i s P 2 S LR o o ) LU O s PR, O S SR LR
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@ SRF (SELF-RESONANT FERQUENCY) [ {47 %
The frequency at which the inductor's distributed capacitacnce resonates with the inductance.it is at this frequency that
the inductance is equal to the capacitance and they cancel each other.The inductor will act purely resistive with a high
impedance at the SRF point.The distributed capacitance is caused by the turns of wire layered on top of each other and
around the core.This capacitance is in parallel to the inductance.At frequencies above the SRF,the capacitive reactance
of the parallel combination will become the dominant component.Also,the Q of the inductor is equal to zero at the SRF
point since the inductive reactance is zero.The SRF is specified in MHz and is listed as a minimum value on product data
sheets.(Also see Distributed Capacitance.)
Ta— B, EWPER T, IR A AR S WU B3k, I LR L P (AR A5 1T A AR 4
HUBAE B R B s FLTE A 2R B TE 20T A2 T D S ) 2 e AT B s 8 T A [ i
PR, BEHAGRPAT THUE, IR T BIEAURN, AT S AP e R, i Bt
A TCRECT BIEPERIN 2 hF (N G T2, BRI IMHzIErR T,  HAE™ i PR N DU
MEE LT
@ [MPEDANCEBH L
The impedance of an inductor is the total resistance to the flow of current,including the AC and DC component,The DC
component of the impedance is simply the DC resistance of the winding, The AC component of the impedance includes
the inductor reactance, The following formula calculates the inductive reactance of an ideal inductor(i.e.,one with no
losses)to a sinusoidal AC signal.
— U BT TR AR R B P BB R A, B8 T AC i S BBy, B 7 A B AR S A 2
GREGH) LU RE, AT A BED T U A 15 R T, R AR R SR 55— BEAR L/ (B REE A1)
FE— IE WA TR T IR L
Z=X=2nfL
L is in henries and f is in hertz, This equation indicates that higher impedance levels are achieved by higher inductance
values or at higher frequencies,Skin Effect and Core losses also add to the impedance of an inductor,(Also see Skin

Effect and Core Losses,)
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@REACTANCE HiHT

The imaginary part of the impedance.(Also see impedance.)
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@DISTRIBUTED CAPACITANCE 43A7HL 284

In the construction of an inductor,each turn of wire or conductor acts as a capacitor plate.The combined
effects of each turn can be represented as a single capacitance known as the distributed capacitance, This capacitance

is in parallel with the inductor, This parallel combination will resonate at some frequency which is called the self-resonant
frequency (SRF).Lower distributed capacitances for a given inductance value will result in a higher SRF value and vice
versa,(Also see SRF.)

FEHURHI Gk h, R SR B AR Il A P I, JLERRE S5 Al R IROR, A i — 2 i AAH,
MRZIp AT A, 5 HUBOFIRA o AR 45 A A5 UBHE IR 2 AR il e, FRZ HIEMIA (SRF),
FE—E R T o BRI A S AR R AR, IR,

@ TOROIDAL INDUCTORIAJE Hi J&

An inductor constructed by placing a winding(s) on a core that was a donut shapes surface.Toroidal cores are available

in many magnetic core materials with in the four basic types;Ferrite,Powdered Iron,Alloy and High Flux and tape wound.
Characteristics of toroidal inductors include:self shielding(closed magnetic path),effcient energy transfer,high coupling
between windings and early saturation.

—HURH G g T MBS b, IIBBESE ZRR IO ik, R EADUSE: BREREMA, BrIRER,

B Mom il Har s A SRR Re LSS AR (B PRIRER) , mRCRRIRE R, 2Rl
TR SRR L

TOROIDAL INDUCTORS
Y LI

SURFACE MOUNT THROUGH HOLE
EeE it F AL

@COLOR CODES{fiL)
Inductors color codes have been standardized, The color marks or bands represent the inductor's value and tolerance,

Following is a table that translates the colors and numbers,

HUB I (O AR HELL I, bR el (O i AR FURR M S 22, DU A% 41 LR 0, S AR 2 30

COLOR CODE CHART
SIGNIFICANT
COLOR FIGURES MULTIPLIER INDUCTANCE TOLERANCE
JgaN OR DECIMAL POINT ¥ H A N 22
AT BN U




Brown  f3% 1 10 +1%
Red . 2 100 2%
Orange 715 3 1000 +3%
Yellow 3% 4 10,000 +4%
Green ¢ 5 - -
Blue % 6 - -
Violet %% 7 - -
Gray K 8 - -
White H 9 - -
Black 0 1 +20%
Silver 4R - 0.01 +10%
Gold 4 - 0.1 5%
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@ AXIAL INDUCTORZ [y Hi Jak

An inductor constructed on a core with concentric leads on opposite ends of the core.Axial inductors are available for
both power applications and RF applications,and are available in many core materials including the basic phenolic.ferrite
and powdered iron types.Both rod and bobbin shapes are utilized.Axial inductors are very suitable for tape and reel
packaging for auto placement.(Also see inductor.)

ERLE— P O E AR P PSR R, N T R RE, B 2R TR e R, A
BRI G, RR AR SO RS, AN HAR S leR, Al i g, ARGE i ey SN At B 3l 24

e

An inductor constructed an a core with leads exiting from the same side of the inductor body as to be mounted in the

Axial Leaded inductor

ol ) B HLIK

@RADTAL INDUCTORAE [i) Hi, Jak

same plane.Radial inductors most often refer to two leaded devices but technically include devices with more than two
leads as well. Some common core shapes include rod cores,bobbins and toroids,(Also see inductor.)

Fi— HUBIL G | PR AL TR AAR B R0 DL 224 S AR (R, A% g F G B A 5 | P R, (B

AR EIRATA S g ek B2 308, W ILRE O RRHIBERL, Skl 2O, URSHHED

Radial inductor styles
A2 1 UK T 2

ROD TOROID BOBBIN
517 s Gy

@FEPOXY COATED INDUCTOR FA4E 4% 1 .75 F) v Jak

Inductors that have been coated with epoxy as opposed to having a molded case, shrink wrapped tubing or left with
an open construction body,Epoxy coated inductors typically have smooth edges and surfaces, The epoxy coat acts as
an insulation,Both radial and axial styles can be found with epoxy coated surfaces.

T AT Z A A IR B M S5, AR OB RHE SR B0 AT 4 1B B2 TH GRS M 4R, PR



i L7 2 PR R AT T AL AR, IR TR R AR N A Stk A A m) Al i Y SR R RT LR A
I AR 7 3R T .

@VOLDED INDUCTOR%% 7Y Hi Jik

An inductor whose case has been formed via a molding process,Common molding processes include injection and
transfer molding,Molded inductors typically have well defined body dimensions which consist of smooth surfaces and
sharper corners as compared to other case types such as epoxy coated and shrink wrap coatings,(Also see inductor.)

— b 5E LU B RIR T OB 2 FUR, S B AL R A St S R R T M R, L A R AU R I P AR

i .75 1) HL JRR A I 0 2 FURR LRk R, B AR LR AT AR WA RS, P B 3 A R B UL A
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@MULTILAYER INDUCTORFR JZ Hi J&k
An inductor constructed by layering the coil between layers of core material. The coil typically consists of a bare
metal material(no insulation), This technology is sometimes referred to as "non-wirewound", The inductance value can
be made larger by adding additional layers for a given spiral pattern.
fi— UL Bl 7 A AE RO M U % 2 L, e PP e bl 1 A0S — BREE I m AL IR B, AR
AR “ARgRalr, BRIy aUR SRR R E BRI R A
@ SHIELDED TNDUCTORGEE i > i e
An inductor designed for its core to contain a majority of its magnetic field. Some inductor designs are self shielding.
Examples to these are magnetic core shapes which include toroids,pot cores and E-coers.Mangnetic core shapes such
as slug cores and bobbins require the application of a magnetic sleeve or similar method to yield a shielded inductor.It
should be noted that magnetic shielding is a matter of degree.A certain percentage of the magnetic field will escape
the core material.This is even applicable for toroidal cores as lower core peremeabilities will have higer fringing fields
than will high permeability toroidal cores.(Aiso See Closed Magnetic Path).
—HUR L POSR 0 S 4 KER > 2 WAk, A Eek g vt sURe B R, B INE, POTIE MEJE It
PR TEAR B 2 o WATEER O IITEAR, A5 B AL T R S S 2l T 75 HE IO 0 P A Bl SR PR T 2ok ik 21 8 e 85
R, SRR 2 P B RO U AR BN, SV EE I D s A R, e R R ] A
TERRLS, AR PR IR G BIL Gl L v SR R R TR RR Uk B
ORF CHOKE} H4je i [l
Another name for a radio frequency inductor which is intended to filter or choke out signals.(Aiso see inductor)
SRR R 53— BRI, DAL IR BT . RS HEO
@ CLOSED MAGNETIC PATH:f 141 [ i i
Magnetic core shapes designed to contain all of the magnetic flux generated from an excited winding(S).inductors
made with these core types are considered to be shielded inductors,shielding ,however,is a matter of degree, Common
core shapes that are considered to have closed magnetic paths are toroids ,E-cores and most pot cores.shielded
bobbins also offer a high degree of shielding and may be considered to have closed magnetic path for most practical
purposes.Common core shapes that are considerd to have open magnetic flux paths are rod cores and unshielded
bobbin cores.(also see shielded inductor.)
noted magnetic shielding is a matter of degree.A certain percentage of magnetic field will escape
SRR BRI, b, B, BB MO L POTAK AR B A& BAT B b ke,
ikl ) 2l I e S B v R R OSBRI, AE KT 20 S s O S IR R R kg BA i AT i s — RO A T T8 it
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@ EMIFL A T4

EMI is an acronym for Electromagnetic interference,it is unwanted electrical energy in any form,EMI is often used
interchangeable with"Noise".

EMIJ&Electromagnetic interference 2 45, AAEZALMTEXM A RERE, EMUEH 5NOISE (A2 T H.
@ NOISEA4H

Unwanted electrical energy in a circuit that is unrelated to the desired signal, Sources of noise are most often generated
by some type of switching circuit,Common sources include switching voltage regulators and clocked signals such as
digital circuits.

TRAE- R Th ST 2 WS R 2 RS, A IHASRIEIE WOy Fe 2 B R U0 v itk I 2% RO D)8 i s
TR AN KRS, SR L K
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@DC-DC CONVERTER Tijit- it #4445
A circuit or device that converts a DC input voltage to a regulated output voltage. The output voltage may be lower,
higher or the same as the input voltage, Switching regulator DC-DC circuit most often require an inductor or
transformer to achieve the regulated output voltage.Switching regulator circuits can achieve a higher level of power
efficiency when compared to non-switching techniques.

EiEmEN = B N TR Al € B 1 1PANG EWASE /5 A S W Eiaf i s SN /SR 57 [ SR SRR (AN SN AT 1 P s W = R
X TEL VAL U R P T A S LR AR S A LA B P L At R, A H R R R A AR RO,
@ MATCHED IMPEDANCE TP /B

The condition that exists when two coupled circuits are adjusted so that the output impedance of one circuit equals the
input impedance of the other circuit connected to the first, There is a minimum power loss between two circuits

TR MEAERIFAT, AP RS G F R A A 0 — LR 0 B HE BT 5 o — R A A B BUAR S I PR 2
MATTIEERL A BHLTAH AN, PR HL I ] ) E B 401 K B IR

@ COMMON-MODE NOISE — i 2%

Noise or electrical interference that is common to both electrical lines in relation to earth ground.

TS FEHAR S Z F i AR B 2 I T

@ DIFFERENTIAL-MODE NOISE Z#h#5 {4 i

Also known as normal-mode noise, it is electrical interference that is not common to both electrical lines but present
between both electrical lines,

JRFRZ I IR, R 0T A A A A HL i e A P S HL 22 T

ORFI S AT

RFI is an acronym for radio-Frequency interference . It is an older and more restrictive term that is used interchangeably
with"EMI".(Also see EMI)

REUA TP IFR, A—45H B E ) 441, nJFI"EMI GG THH0 "B, (RSB i 40
OFILTER JEJk %%

A circuit or device whose purpose is to control electrical energy at a given frequency or over a range of frequencies,
Groups of passive components are commonly used to construct many types of filters, These passive components
include resistors, capacitors and inductors,

T U B B L D A A e PR B R P RE, AR RS Sh o T R AN R IR B s, 1Kt
W oS F B, FA AR



@ INPUT LINE FILTER #ii Nt ER o

A power filter placed on the input to a circuit or assembly that attenuates noise introduced from the power bus, The
filter is designed to reject noise within a frequency band, Typically these filters are low-pass filters meaning they pass
low frequency signals such as the DC power and attenuate higher frequency signals which consist of mainly noise,
Band pass or low pass filters are commonly made up of inductor and capacitor combinations,(Also see Noise, EMI.)
F&—BCE T AN b — FRUER U S R AR A s B s P DAY e ST AR B 2, R DR AR R I

THRCRTAE B0l T BRI, R X LR I R T e s, RO AR (KR S, W E

A

MY, RO E 2 AR R s B,y 0 e s P Al o R S R B M . R 2% R
LRSI,
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@ INCREMENTAL CURRENT 3 & Hi i
The DC bias current flowing through the inductor which causes an inductance drop of 5% from the initial zero DC bias
inductance value, This current level indicates where the inductance can be expected to drop significantly if the DC bias
current is increased further, This appiles mostly to ferrite cores in lieu of powdered iron,Powdered iron cores exhibit
" soft " saturation characteristics, This means their inductance drop from higher DC levels is much more gradual
than ferrite cores, The rate at which the inductance will drop is also a function of the core shape,(Also see Saturation
Current,)
iU R AR LA i s PR 10 S A5 R BB T 4 T LU O s 2 PR JRARL T P50, 3 FEL VAL 55 52 15 B L e
(ELAE R S8 0 A0 LA s K SO 0 B 33 P 1 R 20 I SRACE A IR R R B UG A4 B IRk 2 Bk B
R IR AR S SR AR R R EL U s G LR A R S AR O 2R A R I LR B A AR IR
MPEHIEARAE Ko (IRS P HEIR)
@® TEMPERATURE RISE & F
The increase in surface temperature of a component in air due to the power dissipation in the component.The power
dissipation for an inductor includes both copper and core losses.
FEAT T R P e A A F B B FRRE JRU T A bt 82 A0 1
@ AMBIENT TEMPERATURE 455k /&
The temperature of still air immediately surrounding a component or circuit.A typical method to measure ambient
temperature is to record the temperature that is approximately 1/2 inch from the body of the component or circuit.
BRI T B R B 2 R R o — AR DN PR B 0 U R G e B R 21 12~ Z AR
W5
@ OPERATING TEMPERATURE RANGE ##/f:¥i J& i [Hl
Range of ambient temperatures over which a component can be operated safely, The operating temperature is different
from the storage temperature in that it accounts for the component's self temperature rise causde by the winding loss
from a given DC bias current, This power loss is referred to as the " copper " loss and is equal to:
TR oo n] L2z A i A A PSR R v [l 1 A 8 5 et AU P AN [R] 45 VR 8 75 3 ey Lt e s v P ZE
GREAUREO L B BRI AT L RE R 4 R L

Power Loss=(DCR)(I%dc)

This power loss results in an increase to the component temperature above the given ambient temperature, Thus,the
maximum,operating temperature will be less than the maximum storage temperature:Maximum Operating Temperature

=Storage Temperature-Self Temperature Rise



(Also see Core Losses,)

SHEA 55 T P T s B el B L T s T P, DR b, i R R BRI B8 2 /N T B KR A il e K
BRI = A - B T . (RS BR)

STORAGE TEMPERATURE RANGE fifi 74 5 Ve [H

Range of ambient temperatures over which a component can be store safely.(Also see operating temperature)

IR MBI VG, o AR SRR PV B ] e Ao . (RS PRI VB )
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@ SKIN EFFECT# [ 3
Skin effect is the tendency for alternating current to flow near the surface of the conductor in lieu of flowing in a
manner as to utilize the entire cross-sectional area of the conductor.This phenomenon causes the resistance to the
conductor to increase.The magnetic field associated with the current in the conductor causes eddy currents near the
center of the conductor which opposes the flow of the main current near the center of the conductor.The main current
flow is forced further to the surface as the frequency of the alternating current increase.
A RN AE AR AT i FL UL ) - AR AR A% M AR R A SRR A E S, LR 238 B A R 3R
[T R NG S VY S Rl 787 B N R W AR 2 b/ N T SR G AR EiL (VAT S 2 Y O Vb NG NS O T
HIGINIS, AR 2 D T B AR T
@ COPPERLOSSHil 4
The power lost by current flowing through the winding, The power loss is equal to the square of the current multiplied
by the resistance of the wire(lzR),This power loss is transferred into heat.
HLUR U 0 SR P T 72 A 2 R BRI RE R T IR /NPy e B R B HBIL(IPR), X A AR
Pt A E .
@ CORE LOSSES#: i
Core losses are caused by an alternating magnetic field in the core material, The losses are a function of the operating
frequency and the total magnetic flux swing,The total core losses are made up of three main components:Hysteresis,
eddy current and residual losses, These losses vary considerably from one magnetic material to another,Applications
such as higher power and higher frequency switching regulators and RF Designs require careful core selection to
yield the highest inductor performance by keeping the core losses to a minimum.
BRPUE B TAERR S T ARG P i, XM SRR S R s A A o0, RV 1 =
Y, Wh, I RHUIR B, IR SRR IRV E A RN [T 5, A 0 e D R e AR ) R 4 S AR Y 13
VTN O IR R RN IS LA RAR AR 400 18 i R R A £
@EDDY CURRENT LOSSES it 41
Eddy current losses are present in both the magnetic core and winding of an inductor,Eddy currents in the winding
(or conductor)contribute to two main types of losses:losses due to proximity effects and skin effects,As for the core
losses,an electric field arround the flux lines in the magnetic field is generated by alternating magnetic flux, This will
result in eddy currents if the magnetic core material has electrical conductivity,Losses result from this phenomenon

since the eddy currents flow in a plane that is perpendicular to the magnetic flux lines.

LA RIS 25 HHIRAE WU b I Se 2k S M, fEgesk () IRl R s (L R E UK B k. 48



WA Z AYUR MR TN Z 8, TRk, AT AE— i 2 W ) S B ) — g, 2 A R E
PR, WURMEE RS EAT M, MR RO, PR R AR — TR TR 2T 1) TR SN, 45
RPN A

@ IMPEDANCE ANALY ZERFH #7143 HT{X

Test instrument capable of measuring a wide range of impedance parameters,gain and phase angle,In tesing inductors,
impedance analyzers can measure inductance,Q,SRF,insertion loss, impedance and capacitance, They operate in much
more automatic fashion in comparison to Q Meters ,Some impedance analyzers have a wider test frequency range
than a Q meter.

— AR B VL BT S, WA A A, BT TR R O WOTOR B SRR
FARUR, FEPUE LA, BRI, HARAEE BN B, S Z BT BT AR A B i
BB B AL o
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