EREWw

WORAIBRAR AT, EREEMKER S

0-1 UK AR 4

[l

Al

POz EIeRaAF (microwave training kit, MTK) RyeEliis BV E A 2 — -

i

2

e E RS XA E R EE - AR &S IHEOERE - 4 EEREEYEE (VSWR)

B ~ B

AR

PUT B AN BRsRAR P58 FH .2 MTK JTif: -

=L

BB (#502 transition)

SEREAIZ] (#504 frequency meter)

BATEAR (#505 slotted line)

BEERXNERMES (#513A/513B fixed attenuator)

AIAR TS (#506 variable flap attenuator)

#IRET (#507 terminator)

RS FHE THE (#511 H-plane tee)

BISFETHE (#4516 E-plane tee)

B5-HWSFHE THE (#521 E-H plane tee)

FEBAE (#512 directional coupler)

SRS (#517 tuning probe)

WEEXE (#523 waveguide stands)

BRAXMR (#531 horn antennas)

TR IRIR (#532 shorting plate)

Rlinv|slrlrlrlrr]r|r|n]~r]+~]~]




MTK Kit f&rofHE A AR

#513

#506

variable flap attenuator

#505

slotted line

#502
transition fixed attenuators
-
5

=
¥
¢

#517

tuning probe

#504

frequency meter

#511

H-plane tee

#516

E-plane tee

#521
E-H plane tee

#512

directional coupler

#531

horn antennas

#507

terminator

#523

#532

shorting plate

waveguide stands




B FIEEE TR

— ~ JEEFE (frequency meter)

Wl — - ﬁ%%%f%%ﬂﬁﬁ%ﬁ%(Cavity)ﬂ?ﬁﬁfiiiﬂﬂﬁiﬁ{z SREVARSS o PRI e R e e
% AEEHFEEE S (EFH h) e 20 IRE - A Z WO S 5tRE BRI 7 R
BEHFIZEEN - EHZEEEER—/NEE (loop) » By HAREEERIATAHE - ]ﬁ@ﬁ’*:“émﬁ’\\w
WEsh 2 it 85 (crystal detector) - Kitap e FEERARR - HHERBAME 2 81k - RIATAIE
AR o AR 2 22 RT AT 2R R A G T R L IR -

ZEWE 2 S JE R &K — E AR R (micrometer) $E I - HoA K T A — /g K 1mil
(1mil=0.001inch) - il 5 EEE— AR (& VU/M&) By 100mil -

— A Y—
[ ) |
| RN |
R
@«s 5]
\ E
Nl i)
r! §Cavlty —

—— E__ﬁ______l i

Frequency Meter

Bl— - BRK -

HEAER %%%Zwﬁwé’ﬂi@}ﬁﬁﬁﬁ(r‘esonant mode ) 5 TEor » 1 (ERIAELE [y s BEy i
HUHIEATGS: - SRR b SRR (L - TR AR Ten,
R s
/ 1 1
" J_ e
oo X, 2 9)(x,) = OfYE—HR > HfH 2 3.8317 » J) EZ X Bessel function HyfLsT -
ZEE R > B R (quality factor)fy

Hrp w B PINRMEE > fo ByFULHS (center frequency) « iH ZZFE i E K1 KA 5000 »
IREAE(E AR R R SR B ERS - FRIFAlERIE - DIt IR L IRIAR

— - B G s E R R #s (slotted 1line or standing wave detector)
S AR BRI G Frigak - —(EEEEt (probe) ~ —fli N-AY[EHhEREEE (N-type
coaxial connector) - —fE AR A —(EFEIR (handle) - o] FH DA HIBUR T2 pl 2 B



KR LL e HeANUCHC JEE (mismatching degree) ~ [HHTSEFFIE » B R EHVERET KEBAE 4R
(slotted line)ffi AJYEEN - LAREREE N &S &8 N- B [F EifHe e 2 S Ae el 2
SR o P e S A R AR 8 s EURUERA » HH BNC BB E R - AR R ORI 23R H]
EEEAERME - SRR DI B S e a5 A B _ BV - 39 2 B RO ST E Ak
ZEEEE - PO (E 972 B RRE Ry TEw 1578 - AIFAMEARALH LB - PN EIRZ B ROR -

deiie ok o V5 2 gl 2% (square - 1aw detector) » HRFIE RIS A2 > Hii i 28RN
iy A SR PR EE BRI SP JT ERIEEE - B

i, =ke’

out

Het k B MR EERIES - QIR R EE Z WO (S5 VSWR (B R BEROM I E R 1 -

ot
—

505

B - FER -

{5 F LA Bl AR~ BRI ERAIT -

HEE RS 25 2 N - Y [l e -

ER A AR E R A e s Z R O8R o DU B R R IR S AR AR S
PR AR S 2 BNC i H20H 2 BB R BRI A5 -

HEEFNEEN S R E) > s s i -

ﬁﬂ%ﬁﬁﬁliﬂ\&miﬁjﬁﬂf i R B R BT v < SE A -
B i ss < R EDR(EE -

a v A W N R

= - 2% (attenuator)

TEREHE BT - RHE AR - o0 Ry m] = laies S il e U skeas - AT
ke A W AE S = Fo 0 Hodr (a) By B TRENAL - fEEE T AR TN ES 2 B -
Z 1 BIAREE (h DA B S B2 G E — R B R R SUE R EERis /b 0%k EERAORm AL - H
FAINE » HEMER S EMEHF IR HTVCH - TRE R s B IR AR A SE R - JUERUE(E
Bt R E o (b)) Frm BEEBEIA - Bl (a) FEZEENRERR EEREEN - FEhEak
B A ACE BRI AR F BB E - BN ERERE - RS 572 EaERe f TEwe AL -

AR AL R L ER » OB ERERK °
(] & R R R R 8 2 EIHREE - RS ECE i E  F R E F 3dB



6dB ~ 10dB E( 20dB % o {F UK (B H B TERES P AF fy 4 f# 25 (buffer) - 41y &5
(terminator) » S DIZHITRME -

Arrows Indicate
Direction of Motion

fa) (b)

Variable Attenuators (a) Flap Type (b) Laterally Moving Type

E= - A== -

s ERFE AR < B A AR AT ERH B R > TEERFEAR R .2 B 5RE Fy £ AIHR Ay S BRI A
ERRSIESY

HERITREER - H TEa RRES 1 TR By

E=E, sm(—) 0<x<a

H
P_des_

d sin —dx
= yf (=)
2R 2 4R

Fr A E o (dB) Ky
a =10log( )
Hrp
EZ
P =
2Z

/g ~ #8UES (terminator)
&lities Fy—ERIR (one-port) Juff  HEIBE N BAE ST 2 B > AU ASS 2 RO RE & -
HAERE ] S B 2 RO RE AR /N - ORI B — SR & 5 - H P PUE By % o A 1R R bt



Z, (characteristic impedance) -

il {zm

@] ®)

Fixed Terminator

g

Variable Terminator

BT - A2ineES o

JOEIVURTR - $ i as A — (S0 S (tapered absorber) - fEARUI AT F S UTE
Tk Z BEPEAR - R RE RS R Uy — R R ET U DRI RS R Z AL RS R 2
LR 180° > EFURAHEGIRE - (A EAUH - (ERATREE R

W] A& i as - HIRHREIE TR EE N o Ry 7 IES A AIRISECR » 7R A {5 Y Al 3 4 i
s o (HAUVERAVE » BRI B AR E -

Wl as £ ZRUHIRE B RBUEHAL (ohmic loss) » SLLAE BB S BEL > MHAAY AL
RE B P& S BGAY /  BE B TR UL -

I~ TiE (tee)
FEEDNE BT EE AR T B TR -

{a)

Bh THE@ BSFETHEE  (b) MBFETHE -

WE AR > B (a) Z T IE SR ES Vi &0 &SP T 8 (E-plane T) © 1
(b) Z TIE S SAEES Vil - MU bl Pl T JE (H-plane T) » BT Z TIE - BE=
{85337 (BefE=8) > BI=# (three-port) joff: » FIREEAYLAE N - B8 Kb i T IPE
FREEEAIE TR -

W AWEAERNEANZ TIPE - S8 "1, EpldaAlm - T2, 8 73, FRiad
Ui o BB RERE T3, ERERANG o M "1y B T2, {F Rt o



Branch Guide Arm

2
Main Guide Arms
BN THEHKEE -
3 3 ?
—
o _L /e . © Ll THOO —o
1 T T 2 1 2
O 2] O O
(a (b}

Bt THESWER BSFETFE bESTFETEE -

HF TR (main guide) T1, 81 P2, E¥FESIE (shunt arm) 73,0 i 3, B AR -
HERIREAE - Mt "1, B T2, BRUEER -
HAR > FBE e AR Bl LR R R 4 - FEBSFE T IPE - 78508 "1, B T2,

=
Frim BN EORA(S 5% - HABL 22 £y 180° 5 MRES I T IRE - 1& 1, 81 T2, it o (E55%
HARA AR 0° -

S TR T EME TR (hybrid)sk THfiEr, (magic)T & - AE /(A > 2
M TIEGEE &S T RERE-FE TIE -

W £ -Plane

> @ or Series Arm

0

'&. Main Guide

[}

Main Guide

H-Plane or Shunt Arm
B\ - 3 TRE -

B A GRS VB - R A ERRIR G W E - BEMEE - R
SV S B RGN o S LRV SO Rl Al > B (S SRR RIS o i e (e £ - B
Mg - AR i S S R -



WIER B LB AMHEMESSE - AERLS PSS R IR (E 52 - EES P
Bt R E L =

~ HE#E&28 (directional coupler)
WE AR » J7 AFEE 2SAEA RAE/INFL - HEERE R 2 — I RAVE 8IS - BRR 1
ABUAEE - R 2 BEIEAAE L ES - R 4 AR ESE

| —
4

’ Port3 T
P P %}\/4
V=1 2
1
FmE

B - HRBEHRNERERTHE -

=———— Preferred Direction ——————>

]
____________________________ N Main Guide

\: Output
\
\

Main
Guide Input

Matched Termination

Auxiliary
\:\ Guide
2 Output
|

Side-hole Coupler

B+ - fiagas

PORASREA (b 2 05 IR S as Ry (AF A & 85 (side-hole COUpler‘) » JEF-FrR o B
(SR _EM S S0V Admls - SO0 (S9g i G R T R

LEI/EIIZI

A A KB I A
SR A=A E%iﬁ@ﬁﬁﬂﬂmﬁﬂﬂﬁ(aux111ar‘y guide output) -
S B 3 SR D £ B A (SRR LLE E R A &% (coupling factor) » %[l dB
k =10log M

Aout



HF Puain By EEDRER A Z I » Paour RyMHENIR ZERININAR - MEESREIVA/N - EREEHRAR -
Eel e R - WSS EimtIREA - RIFTARYDIERR b &8s 2 WEBc & mm s -
FEER B L A AT AR Y

Rt BTG RS < BRI - BIE L BRIERUENR - S S 2B R IA D)
gt - AIE FRIE A ERRhE R 2 Th o Bl AL E B R D ARELE - BT R &R
FEEME (directivity) ¢ DL dB oo » HATUA

D =10log—+ Plos

Aout

Her D (RFESS AN » Paour EIEFZEEIFHIENH IR Z IR > Pavoue E 0 [FIFEEIFHB IR 2

EEMAIERDIR Pr A ETR P o AIATR S B (reflection coefficient)Fom/y
[IICASER SGINIE AN ol Y

DRI BEBREE (VSWR ) TR By

vawr 1441, 1+R/P R +2JRP 4P,
1-T, 1-r, 1-R/R  PR-P

Tt~ BEEEE (waveguide stands)
HINRE Ry T PR B -

J~ BB K43 (horn antennas)

REE—TEAEA WO B AE B iR B2 P HYVRE - BHOYERAME A AR - JiaX
4R F A 5) By BB 5 ISR f 4% (E-plane flare horn antenna) ~ {85 ISR/ K45 (H-plane
flare horn antenna) S 737 A RA4R (pyramidal-horn antenna) =& - E+—F7x °

B4 R T S AT BT R+ [EEE RS S A T AR A B
M TR A R A AL B RSHI 5 R - SISt mRa N R e S I AT
BRI —H > BTG p A ERST S A A G AEME P i _EA TR » TSP AT RN
S EL -

1 ~ 5EERERIESS (shorting plate)

TERUZ RS PHPUEIR AR Frs &k - (R4 (fringing effect) » N5 8E - {2
PR Fa & S - I A] 2 R ER P S EAE [F 2 SO 38 » FUSHARI A 180° » HrH PR
Fap& & es o N BAES S ey o RS4 nas Ry— BB TR - BB &8 Rl



N

E-plane flare horn antenna H-plane flare horn antenna

Pyramidal horn antenna

B+— - SEMAKE -

BEEH -

[1] Manual of LRL Model 550B-SS Microwave Training Kit, 2nd Edition, Electronics
Research Labs.
[2] Robert E. Collin, Foundations for Microwave Engineering, 2nd Edition, New

York: McGraw-Hill, pp.832-837, 1992.
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0-2 #XEASEIXER

[l

Al

FERVORZ S o - 5 DR PR ~ T P i ] R A PR R 25 [R] - ZR(E I 5 R [E] %55 (connector)
FEFFPA (adaptor) - & 8 S BT - fEaat LAVE BRI S & - Il o5 U EE R e
ZAE IR e P - i S RE R Y HRE R M - R O B A D IR R E SRR -

AR

— - R R
¥ H AR ERTRIE » TLLS B bl T A -

B A A&
BNC 1. designed at nominal impedance 50Q and commonly used at RF & IF frequencies.
(baby NC) additionally available at 75Q impedance.
2. mating by 2-stud bayonet lock coupling.
3. 50Q impedance for application up to 4GHz and
75Q impedance for application up to 1GHz.

TNC 1. Versions of BNC types with threaded coupling.

(Thr‘eaded 2. Their characteristics, configurations,

BNC) accommodated cables and cabling procedures

are very close to those of BNC types.

TWIN Used with twin-conductor cables (RG-22B/u etc.)[Mostly for the connection of

computer systems.

IN-type 1. Designed for nominal impedance 50Q and can

be used in considerably high impedance
matching.

2. They are available for characteristics
impedance 75Q, although not interchangeable
with standard 50Q models.

M (UHF) M-type and UHF type are very close to each other|Popular and economical connectors,
in structure and in efficiency, but are not |used in case the impedance matching
interchangeable without adapters due to is not required.
difference of screw in part of connection.

F F-type connectors are of low price. Developed for NTSC TV antenna.

PAL Developed for use of PAL system, TV|

antenna receiving etc.

SMB(C@5) Developed in response to a tendency of small |Used for RF transmissions having

11



scale, light weight and high performance push-on type connections.

application.

SMA 1. Subminiature units providing high The most frequently used microwave
electrical performance for microwave at the|connectors today, and usually used
wide frequency range from @ to 16 GHz. with Teflon-filled braided or

2. Connectors are available in stainless steel|semi-rigid cables.
materials and excellent in durability and

mechanical strength.

VIDEO OUT

22

BNC(Z) | BNC(®) | N-type (%) SMA (4) | SMA(®)

= - FECREERERATE A

BEFHREEANT  FEH R HARREE - TR » Sl i AR (B FERNE - s 2 %5 Al
IRShR R RS B as 2 PO A X > PR SR [ I P R B 18R - AR B P AT
RSB A TS SR ERAHERE - IANEERINGT - DA S & B s a2 8R4 - R
FHIEERF B 75 [ et Ryl S0 - [ il #1071 e R R R E e N IR - JEIZEIR M -
DAB PR B IR & R8> SRR -

=~ RER S RN TS
(— ) AEREECLADBG
N-type < SMA

N-type (&) N-type (&)
L L
SMA (2) SMA (&) SMA (4) SMA (&)
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N-type < BNC

BNC (&)
E
N (&)

SMA «» BNC

BNC (&) BNC (&) BNC (4) BNC (4)
L L L L
SMA (4) SMA (&) SMA (&) SMA (4)
(=) Hfthizmm

BNC (4)
L]
M (&)

<
Pz

RCA (&)
=
M (4)
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BNC (&) BNC (&)
L L
F (&) F(8])

BNC (&) BNC (4) F (o) F(®])
L] L L] L
RCA (&) RCA (#®) M (&) M (&)

F (&) F(2) F(2)
L L
RCA (%) RCA ()

M (&)
L
TPC (%) TPC (4)

BEEH -

[1] Charles A. Harper, Handbook of Wiring, Cabling, and Interconnecting for
Electronics, McGraw-Hill, 1972.

14




0-3 FREMKEE

AR

OB BAFRAPIAY B AR SRS ZE U] - (ESURIE - TTENEERE - ISR AL - (ORAVERSRE - 41
AR - TR N BGHYRCEE - M2 BIEAR - MHRAHVIA TSR BTSSR R BIRFIEZ 20k
NS TEIRS 2 6% > INVABRERGOR ARG S B8 » DR EGE -

TERHFERUR G E T » TR LR R R ARG S B RS RAVIMEIRYER S » R E A 5
B G ARSI o HRAE— RIS 2 #UE » TEARZRH 30MHz 2 300GHZ » filfz I Thos
& DIARHEE 10 mW/cm? FyZigs o JRREEZE PRI RAE N HEE 200V ms/m » BE5580 E HEi#
0.5Ams/m o BFAE R HRREFY_EACHIThRRE T » IR 0.1 /N Ry a4 » BIREE R L
A ImWh/cm? Ryt o

TFRATYIEE B BRI FTE T LAV fOR SR 2 A -

Type Frequency(GHz) Radiation limit Exposure time

United States

Occupational and 0.01-100 10 mW/cm? 6 min
general public (ANSI
1982)

OSHA 0.01-100 10 mW/cm? 6 min

Occupational (Army
and Air Force 1965) ©.01-300 10 mW/cm? 6 min

Occupational and 0.0003-0.003 100 mW/cm? 6 min

general public

(ANSI proposed) 0.003-0.03 100-1 mW/cm? 6 min
0.3-1.5 1-5 mW/cm? 6 min
1.5-100 5 mW/cm? 6min
Russia
Occupational (1977) 0.01-0.3 20-5 V/m 1 working day
0.3-300 0.01-1 V/m 1 working day
General public 0.6-300 0.001 V/m 1 working day

—fERA > A SR BRI S SRR E - ERAE EAVRION &5 8\ B8 ) sk e
TIERTIIRE » ORI EVIRRZ B m o3 By T 51247
— ~ B RER R

PO RS CHGE E W NSRS - GRS EH N RERRTT 5F
AYEEE RIS SR ~ RE B [ AR T A [F] » FETEH > RIRFfa] A REE MERRIE - FEWUR TR
FEAE M 10mW/cm? TR o WA SIS AIRAYRE - (IR E AR 10mW/ cm? FYIRIET -
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Algr s NIRAYEEEE H AR -
= O BT

(AR A R 2 I 2 BRI AR e Y R B B R i T2 » S/ NEL B R B e P A5 i
P CAGEE - B3R N E R AR AV B RN ZE » W DAREE Y — B2 " TROR B & S
RHEAVRUER " » BT HY AR T 222k B O Y BB BA A - Rl R HEE -
= ~ %z Ed BBB (blood-brain barrier) [if4% :

HFLENYIY BBB {LfHIER B FHER FAYIE /2 HEdi s RS R ASERIT I 2 4 - fRIS R -
BBB HYEE LI ~ (LB EA A P (A NB BT ERY » TSR B RIS TEERAY LA » FE DR
AR 10mW/cm? §YE » R ARA S
~ BB R B EIRHIRR

BN BEAIRE O RS T B G TS GBI T 3 AV S - BB E RN
(G A A 2 ~ AR {ET AR A T 4088 - 7 LR e AR IR » 5 S SRV B » 5 Lo 5 S IRk ry UL 2 -
AN GO SR ER IRE R R Lus B 32us SRSy 2.456GHz - ZeA BEER A E AR EE -
TETEAN % HECR IR Y 15 FTRE 2 IR R RO VAR ETAE & 72 ARS4H A% P 2 AR BIE M BR
o ENEAYREU SR B E VB BE SR TS AR
.~ TR B A AT ROR

PRI IB N DIREAESOR BRI T & A RORAY S - O SR BRI B T T ASHYIIAE - Y
DO ERREZE T udh » Jk/ D BEARRRAT 73000 - SRk D R B SRR 73 » SRR R 2 SR EA -
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0-4 FEEE

1.

~N

PRI B SRR - A SeRAPATOR (E TR 2 SHPRRHRE - DL RO AR BT 2 S5

SRR (3 SR < T HH A ST 248 - ST SeRRPART A e L R AESE RO BT

Bt EfpEEstHRE SR - WWERAEM =AU RHEPIHRES - DR RS RENELE

fahs -

- DRORAEHEIRZRTEEN - DUEHEHESR 2SR RIDRIBE > IR0 - BRHAZEEH
REERIR - [T ME(E RIS SHBHRE -

. B SRR TR > UIZIDIAIR AU B E N > LIRS piRE 2 2RO 5 -

. BRFTRAIS R  BREt - BEROK - B T BN T B R B B A E e
FHETHA > HEARBERAL -

. e ERE - ARFTAREEESER IR AL - ARHPASEIRBARE -

. BERENESER - 15 -

- BAEE -~ KUY R ERERYG - ZIENERA L -
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