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BNC.IZH - BNC[H

Bayonet Nut Connector/#§l| 7] 12 & E £ 25
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2.2 RFEEMEFLE

2L RHY HEipHE LR (GH) | #EMZE EIR (GH:

14 mm (e.g. GR900) 2.9 8,5
7 mm (e.g. APC 7) 19,4 18,0
Type N (precision) 19,4 18,0
3.5 mm (e.g. PC3,5; SMA) 38,8 33,0
2.92 mm (K-connector) 46,5 40,0
2.4 mm (Q-connector) 56,9 50,0
1.85 mm (V-connector) 3.3 65,0
Limm 138,/ 110,0

Navy /N

Bayonet Nut Connector / BNC

Subminiature A/ SMA
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V() = a,dcosof + a,47cos*mr + a4 costof + ...
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T (mm ;204 22 23
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3.1.1 NEFESH

 Range: Range of frequencies covered hy the source
o Resolution: Smallest frequency increment.
e Accuracy: How accurately can the source frequency he set.

EXAMPLE
Accuracy = P fow " Taging " Tea
"‘ |‘7U”CE”3i"W Tf[:w = CW frequency = 1 GHz
agng = aging rate = 0.152 ppm/year
Tcal =  time since last calibrated = 1 year

Voltage

- Accuracy = © 152 Hz

Frequency
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3.1.1 MESH

2 RIS HFA

SRR SRR IE] 9T

IR s SN MASE N

Aging after 30 days of uninterrupted operation <1 x 10~/day, <1 x 10~ /year
with R&SESMU-B22 option <5 x 107"%/day, <3 x 10~°/year
Maximum temperature effect in operating temperature range 6 x 107
with R&S"SMU-B22 option £6 x 10~
Warm-up time to nominal thermostat temperature <10 min
Output for internal reference signal frequency (approx. sinewave) 10 MHz or external input frequency
level typ. 5 dBm
source impedance 50Q
Input for external reference frequency 5 MHz, 10 MHz or 13 MHz
maximum deviation 3x 107
input level, limits =86 dBm, £19 dBm
recommended 0 dBmto 19 dBm
input impedance 50Q
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« Range

¢ Accuracy

« Resolution

« Reverse Power Protection

Source protected from accidental transmission from DUT
. How accurate
What is P ay out? I'
| this nunber?
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» Phase Noise
» Residual FM

o Spurious CW output

4

A\

Residual FM is the integrate
phase noise over 300 Hz - 3
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3.1.3 50

(IWASLEINA Yo

Ekivdl ”*E'#ET%’%@L AIREEENBLEESH, B
— T HEHRBNREANSE, WE— EEl’J‘/FﬁKT,1 Hz'%

RUFEXTRE R B L, H B {3 hdBc (1Hz) 8 dBc/Hz, E

3 (carrier).

~ {51 /3 SMU200A B FB AL e /= 45 B

Loah fE S8 —B g E
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N

SSB phase noise with R&S*SMU-B22
option

carrier offset 20 kHz, measurement

bandwidth 1 Hz, CW
20 MHz < f< 200 MHz <-135 dBc (typ. -138 dBc)
f=1GHz <-136 dBc (typ. =139 dBc)
f=2GHz <-130 dBc (typ. —133 dBc)
f=3GHz <-126 dBc (typ. =129 dBc)
f=4GHz <-124 dBc (typ. -127 dBc)
f=6 GHz <-120 dBc (typ. 123 dBc)
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3.1.3 MRS H—HAMREREE

Spe:tral Purity: Phase Noise
CW output

/ measured as dBe/Hz
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g 75 dBieiHz
m \
Loghag \
5 dBeidiv
"‘h..._..__\b‘-
105 dBe/Hz \&\
i
-125 dBeiHz
1k 10l 1008
\ VP4

(77
¢
‘I 1]
|
)

fio

2010-11 | RF Basic and Meas. | Wang Lichun | 49



3.1.3 g2

]
= =
—
(& ]
aa]
=
=]
=
&
o
e
= I
o
(751
(7]

PS8 FHz501100 MHz, 850 MH:z,

SSBAFIE

JL
(@0
oy
")
|

e
(]
i
p 1]
all
iy

(17

TES

g0 3
B I RSN
e N 11 i g
T w L
o] T

H—rB{EE

| N

| {1
(/A

| llll!ﬂlllll ([ R
e |

RN ={E

10° 10°

|IIIIIIII|III|""|=!I!_I,
I i

(14

Frequency offset / Hz ——=

21 GHz, 5.7 GHzgqsa %/

2010-11 | RF Basic and Meas. | Wang Lichun | 50



w
—.
W
=y
ek
ﬁ
\P
Wi
%
Tk
&
>
—f
.
<F

t

AL(f) = 20*1og 72"

fin

MNoise Is proportional to frequency

Multiplication by 10 gives a 20 dB

Increase of phase noise at same

M

offset frequency
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3.1.3 i e E S 50—57 ST FH R
kAl

‘CO

! AL(f) = 20 *log 22

fin

Moise is proportional to frequency

/ .
\‘ Division by 10 gives a 20 dB

/ \
/ %, decrease of phase noise at same
/ \ offset frequency

Limitation by thermal noise floor
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3.1.5 Rl
A B SRI R 77 0%

REF

FM, PhiM

!

PLL

7

3

Level, AM

!
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2010-11 | RF Basic and Meas. | Wang Lichun | 55

‘ﬁ

Pulse Mod



3.1.5 =LA FI—IATE{E S B9 BT n Az Sy

——— ]
——
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5.2 L% T H Ak
5.2.1 M TINEREH
5.2.2 M INEIERIE
5.2.3 MBHINERET
5.2.4 MR TTRYRL FF

5.3 R&S MEHHTLE N

N = 4
SEE &M= S
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5.1 M2 th &4t

S Z T RARRXCBISNEER AN, @I (15575 )—0
R (ES5Ua i) M RE 3L 2% 1% W 2% 845 41 5 BRI B 21
FERE R

STESIEREMRET, MgRIFEE RSB AEGEZS S NS EERK
YRk Hin A% GEBEHSE3ER, ABCDREFEE) .

*XESHHEXEETRERRBBS, EMlEMNEEE—
ERim OFHT, NAREER, N5 ERBESEKBE
BTSN

SBEREIET, SMNEARBES. BAESHT, &
SRS BIER T LAER T, RER R RRAEN &

<255
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5.1 Mg FrEan

Impedance-transformation |
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.
-
-
.
-
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5.1 WM&t Ean

 ERUENE, BARXATRES, FrUAREMEERSS
#HRR. WOMEER AT LA SSHER R Hin OFF1E.

_[_71_: S 9 _Ql_
_Qz_ S, 9 A,

PreN
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O
e

|

o
€
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5.1 WM&t Ean

—um A Mg RV E St E

DUT: device under test.

521
al
} b2
o
511
]
| DUT -
{
bl
a2
512
521
— > >
al b2
511 522
b1 a2
‘_ _
S12

p 1]
|
W
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5.1 Mg 5 HhEAl
1 FER NG EMES KR AR, FHAIULEXSSE:
fbl } {511 Sip }{al } {bl = 5114, + 5,4, }
= —
b, Sy Sy |la b, = 8,0, +Spa,
HpFSHENXR:
b

e

a,=0= 8, =— TR im M2 EECIE R T im O 1895 53 R 2K
2, =08, J"_ 2 755 2L E B R TR EE A3 R &
0,208, =b— 2 7 O E R T 200 R 51 R 5
¢ =0=>5, % 27 DRI TR R R
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-
F
R

1 ( ﬂ1:0ﬂa;:0.) 1T B 3T

A o

e
PNt
iy

I
fio

l\hll“ll
(¥}

1 = =B 4
SE=E A== =

2010-11| RF Basic and Meas. | Wang Lichun | 134



 ___— Coaxial attenuator

Description analog to
classical electronics using

two equations:
a, ] — . .
} :)l Sll al T Sl2 a2

P :Szl '31+Szz ',

S-Parameter combine the forward
running wave With the backward

4,
bl running wave
S 5T U025 5 2010-11| RF Basic and Meas. | Wang Lichun | 135




5.1 Mo thEAa

Input reflection coefficient Su Output reflection coefficient SE

z 1 2-port | = 2-port

o _b q _by
211 a~=0 222 a,=

a, -

Py

<>

;\']E—_ =—-_— s =S EEE ==

=iZ (- =S Tavr AL 2010-11| RF Basic and Meas. | Wang Lichun | 136



5.1 Mg A

Foward transmission coeffiecient S, Backward transmission coefficient §,,

z o 2-port | Z | 2-port -

Q1=O
AN
<G>
:\']E—_ _—— s = S = ==
sSUT LT asSTTir AR 2010-11 | RF Basic and Meas. | Wang Lichun | 137



5.2 LRI EA

5.2 L% T H A

I N
‘”II' (@ \il;" »
() <

5.2.1 Mg N R L
5.2.2 WM& o FrN B AEIR IR
523 MERNERETR

5.2.4 MLE 3 HT{LBI R FF

= ==

fio
¢
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521 MERITINERLGH

4O BIBE S
al a3
! @ input tfransmission -@ < e
2 bl path b3
U Z
- a2 coupling - isolation - a4
— @ path path  —
: 71
Z Matching at P4: Z
J_ coupling attenuation: a, =20 lg|— l
a;

B P .



521 MERITINERLGH

receiver receiver -
fora, for b, transmitted wave b,

incident wave g/
N _/ ./ [receiver
X X ' —> lfor b
N\ | pur —for b,

: . |(reflection|
reflected wave b, - . |free)
enerator : '
J R=b1/a1 . :
reference planes of
same impedance
T=b2/a1

1)
mllm‘"
|

|
fier
(11
¢y

i
p 1]
bl

\
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521 MERITINERLGH

b e | RF, ﬂ; b,
I L v
power-
splitter
L
.
RF-switch
4\' '/
~
"-."SWR\hd
PORT 2 giectonal coupler

_I\IIINIHHH



521 MERITINERLGH

festset frontend converter

[ B S $ $ ~ y

PORT 10 Z«-E-@— = p~y ;
e >_®-®- — 1D—.

PORT 20 \+4:1~_='_=‘:—+—ng >Q@. ~ PﬁL
—— g Dy >@__® e A‘D_T

>

reference signal first second
oscillator generator local oscillato
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5.2.2 Mo BERIE

measurement
errors

/N

stochastic systematic
errors errors

" S
WMMM ww @

bl N
(@0
O

)
|

ko
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5.2.2 MESITNRERIE

receiver receiver -
fora, for b, transmitted wave b,
incident wave g/
- 4 ./ [receiver
X Pe8 - —>
N —  DUT _lfor b,
“«— . |(reflection|
reflected wave b, . |free)
enerator = '
J R=b1/a1 . .
reference planes of
same impedance
—_ |
BE—IE T=b2/a1

e

|
fio
1]

(p]
p 1]
bl

\
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5.2.2 M ITURIEIRE

1. Error due to Directivity

r

source

Directivity D

Measurement signal r

0,01 ) é =

0,056

V

=

0,046

0,066

TR

.

% 5T OSM#E

2. Error due to Test Port Match

receiver | | source

Fiy

Test port

Measurement signal r match

LFull One-Port" calibration (OSM)
3 error terms:

€ D := Directivity

€ T :=Transmission loss

4 I :=Port Match

| Roorascians sumwmim oniie ||
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5.2.2 MBHHTURIAEIRIE—I 5T
OSM#EIRZEIZIE AR
error two port of

NWA the. SWR bridge DUT
o b

ideal : :
reflectometer D g I
( : : Real
e { [Reflection

. I' measured with the
I .1_)2 T ideal reflectometer

_I_
+ b, L1 £'=Q=T-(D+ : ]
4 1 — (L}

[
I
|w
|

l=aNi=3
)

1
| &

[ =

pipes
Y
iy

i
fio
"hlml'
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5.2.2 MLE ST HTIBIEIRIE—77 [ [$1F 6%

ZVx ZVx ‘

_ recfive‘r | | source

25 dB /\ P | 3.1dB
\/J
9523 6 dB i ._-_._._,.__._._.._.ﬁ._._.__-_M

Directivity D

Measurement signal r

DUT return loss: -25dB  (:=0,056)
Directivity of bridge: 40dB (:=0,01)
Min. value: 0.056 -0.01 =0.046  (-26.7 dB)
Max. value: 0.056 + 0.01 = 0.066 (-23.6 dB)

0,01

0,066
0,056

Measurement uncertainty: -1.7 dB to 1.4 dB
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5.2.2

o
4—|>/I \iH

M 50 Q

THROUGH-connection
Length: 400mm, Z,=50€2

—

]
H,l

(e
'M

'l\lw‘lw J
E\"Hﬂ:
o

ull
)

W 28 57 HT RS

O = Open

Above approx. 100MHz different from
ideal standard — closed design
Take a look: elec. length
capacitances
losses

S = Short

In Coax-techniques good designs are
possible.
Take alook :  elec. length
inductivity
losses

M= Match (50 Q)
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5.2.2 ML TR RIEB—INAFEIIR

[r'mT{D+1 ;ﬂ\Open r=1
a, e i

R R

» 3 equations with 3 variables (D, T, §)

B .



5.2.2

W 28 53 HT RS

JRE

—I'

SE

T -

N
-y

& e

TOSM

w7

1 AE A

y Rk UN

3.[EE

Xe
ermror two-port A ouT eror two-port B
a ; b F
1 S 3| Sh
a, F F 1\\“- /. F by
S 11 S Eﬂf A5 Sh
O I O O
24 — 9, — a,
ideal two-port network analyzer
Reverse measurement
error two-port A DUT error fwo-port B
a = b =3 b.
X S Lk =3
—U; — 2= _; §:__17-g ,);
= =
\' !
R : R R
i S8 é”? A 3o SE Syd .
ﬂ1 ,-'} §2
Sh — T<° 7
=1oa b, = a,
Xq
ideal two-port network analyzer

N
o4
=ii=
m
(1]

i
i
!

)
|
0
I
\I\ \’l

I
[
f
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5.2.2

o
4—|>/I \iH

M 50 Q

THROUGH-connection
Length: 400mm, Z,=50€2

—

]
H,l

(e
'M

'l\lw‘lw J
E\"Hﬂ:
o

ull
)

W 28 57 HT RS

O = Open

Above approx. 100MHz different from
ideal standard — closed design
Take a look: elec. length
capacitances
losses

S = Short

In Coax-techniques good designs are
possible.
Take alook :  elec. length
inductivity
losses

M= Match (50 Q)
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5.2.2 MESITIKERIE—B FRIEL

# Calibration Unit

¢ Automated calibration for 4-port applications
4 High accuracy

¢ Calibration Wizard
# Guides the user step by setup through

the calibration

¢ Calibration Manager

# Saves and organizes old calibrations

# Allows channels and setups to share a
common calibration

C Roorascians s i



5.2.2 MESITIUBIERIBE—ROVEREEN

Normalization
¢ forward, backward, forward / backward, reflection-normalization

¢ Correction of attenuation and test-port-match in only one term (no
separate correction of test-port-match)

¢ fast (unidirectional) but: less accuracy

One Path Two Port (OSM + normalization)

¢ For unidirectional test-setups (e.g. using additional pre-amplifier)

Full One-Port Calibration (OSM)
¢ Only corrected reflection-measurements possible (S,;, S,,)

Full Two-Port Calibration

¢ Bi-directional, correction of all S-Parameters
¢ Measurements for all S-Parameters of a 2-port possible free of errors

\
El;;:l»

M
mﬂ::ﬂl<E
” il "

|
fier
(1]
(p]

I

v

W
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5.2.2 WME R ITINFRERIE—RIERTE

Transmission Normalization

VNA

-

Through

I T .




5.2.2 WME R ITINFRERIE—RIERTE

Full One Port

VNA
Open Short Match

R orascians s e |




R Ty
7|‘5L/ EUILFE

5.2.2 T4 5 HT A [ —

Full Two Port

VINA

a N %DD

Open Short  Match Open Short  Match

WVINA
Through
AN
<>
;\]?E mm g as&s, IV rE S
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5.2.2 FLES KR BE—ROEREE A

LCalibiralion

Moasuro Standards 1,}";\ Current
)
5 standard,
Messuied Slawdaics (3 ol 7t Mateh (m]0Hz 10006 Hz N 500 Dunmy M I—/ limitations
=3 Pot 1:N500(F 1 EREEE
(7] Qpenfml  0ka . 1000 Ga | RN
() Shotfmy  DHz 1000 GHe nl| IS
) Maehim)  0Hz 1000 GHe
(a3 Pt 201 S0 1(F) .
Standards -] I
) Statm 0Hz . 1000 GHe n Measured
to be () Matchim) 0 Hz .. 1000 GHe n
20 Port 1: M50 (- Pont 2 N 500 ) DATA
d | Thacaagh o) Hz . 1000 GHz &
measure

| £

| }
[F1 Kpep Manupsrent Dala foe 5 Hageal ale

Moaediad o Fer 101, NS0 1T Duaery K1

\| Place of
measurement
Active when m@; Coneel | [ Hew |
CAL is done

”

N
%

,

¥
\

M
()
v

|

)

ko
T

|
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— AR

TR

5.2.2 WE RTINS
HEA N H KA

Channel 1(blue):
Measurement of S, using
the factory calibration.

]

Channel 2(green):
= Measurement of S,; using
a nhormalization.

Ll dB/ —
Channel 3(red):
Measurement of S, using
a Full Two-Port

.. calibration.

=& Measurement of b, / a, of

Tatea: 21009 02 LZENs0d the filter.
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5.2.2 MED T ERIE—gs1 513

Directivity D

Measurement signal r

Sliding Matich

© Increased effective directivity
© Increased amplitude and phase accuracy
@ Difficult to handle

 Roorsscwans s o



5.2.3

Wik HTE R E

POEAWIE)ES

Normally logarithmic values of S-parameters are used:

Return-loss:

RL =-20-log|r|=—-20-log|S, |

Insertion-loss:

IL =-20- logm =20 1og@

EEF S =S
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- _ Qmﬂ _ =
o Qﬁ:r Z_I_Zﬂ

1. FFE IS k5T RE
r=1 total reflection by open L=
r=-—1 total reflection by short Z=0

" . U 1+
2. RSt RS EIRK L 5= U‘m = ﬂ where 1< s <o and [r<+1
min —|F

3. RHRMSERRE  a,=—20 lg(r])
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5.2.3

W& TG R E R
— SR E /&R E
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523 MEOINERRE T

POESERVEEY Rl

POWER

VOLTAGE

Typical example

Loss-less-line

Loss-less-divider 1 into 2

Loss-less-divider 1 into 4

Attenuator

Typical coupling attenuation

il
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5.2.3 MBRthERETR~—N =2 R1EMH

-
2 5t

PACE Y= TR E 2
VSWR=1.22 or
RETURN LOSS=20dB
ey ER I|. %
BRIl RSt REUEME: 0.1 %iﬂlﬂitwl 99%
@ BEEMAL: SQRT(99%)
THER I St Eed5): o
0.12=0.01 i.e. 1% @ =0.

S»=-20*LOG(0.995)=0.04dB
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5.2.3 M4%&Hthea RETRS—RALFR

+0,5j

Re tlection — coefticient :
Z, =50Q
Z-7, (75+j50)Q-50Q

== =
C 247, (75+350)Q+ 500

r=0,415-&"%
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5.2.3 M7z RETR—SMITH CHART

Z=joL| Z=R+ joL

ij Z=R + m—
‘ joC
Z-plane i0C

— o0 Smith-Chart 19
AN
<>
;\{% —_—-— s = S = ==
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5.2.3

Wk ITERE

AT i) i 7

Tre) ERR Lin Mag 0.1U{ Ref1 1)

_ b
T Wl 1
08
07 =
06 Mir 1 70105200 mn 0776 U
o5 Pulse response
04
~03
~ 02

AR, —MM i e
Chi Start 39600995 MHz Pwr 0 gBm Stop B GHz
Tre1 Stat -149.2 mm —_ Time Dormain Stop 1 m
ﬂﬁ; LinMag 3507 Fe1250 0 "y 2
[= e |
— 200 ;
475 shvibr 1 705 39531 mr 264 14 Q2
150 Step response
— 125
— 100
— 75
—
— 25
Chl Stan 39800895 MH: PwT 0 ¢Bm Stop & 6Hz
Tred Btad -140.8 mm — Time Domaln Stop 1 m
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5.2.3 MEDIRERE R—INEAR

Tt o5 Mag 2.8 gB/ Ref-16 dBm
T
m:2h

| - -
e e ) - — =~

= -10.0

L 128

Power 5o < Power
Start e Stop

200
A oo &

250

.lIStarj 25 -:IEI.:I Freq 1 Gz | Stop 5 dBm

T2 48 Msg 25dB/ RefOdE  Cai 2
ﬁ - Mkr1 -26.00000C dBm 1172 cB

= 74
— 5.0

Ifilgr 1 o '
— 04 _'ﬂn—-q_\h 9
—-2.5

Trace Statistics sris .
:j:_f:mp In:| -9.0 dBm \: fixed
. L. il frequency

I I |

Ch1 Start -25dBm I Freq 1GHz .I Stop § dBm

»

)
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,
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)
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p 1]
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524 H2MESHTIN MA (1)

>SS EIFAPK IS S EUN K
> TN i
> 0 B3
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> PR
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524 XML TN ME (2)

> S

> K 2 FORCS M3z,

> REIHERN (EKERAN) MK

>N miERE (SMatLabFRA)

>EFA R RE, AJ%WindowsE IR {ERE R BN 28 4%
HEFR X

> BB RED BE
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R&SINFTE I A(F

6.1 NEREZEFEHEIN

6.2 R&S 55 ERFIEIT

6.3 R&S it & FIE T

6.4 R&S MEHHFTILRFIE N

AN
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6.1 ST NEHESEER

+UNCAL
+OVLD —RF#i A8 53 %
- 1B KRS
“|FOVL — gl 4%
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»LOUNL — AL 4.
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6.1 EeREFBRMBK

Path

Adjust Syithesis

Level

| 10.0000000000 cHz|  -20.0 ¢em

nd“m Level LIEilitie=)C shb
. Level MainboardB Ligen
Loopgain Bacl 4
Use ext. Level Commection Data Bd

Adjust /'Q Modulator—————

<. Current Frequency

-« Full Range

K ,AE- »
’”lm ‘<EE’V
i
ko
(¥ ]
-m
I
E‘?uli“.‘l‘.
m‘ll" U
ul
W

)
=i=
)
|

|
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6.1 EEFR/EITIFR (FEugllid)
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6.2 E5IEAETIEY)

rEESIR BIESIE
» SMU »SMF
> SMJ >SMA
> SMBV »SMB
> SMATE »SMC
> AMU
> AFQ

I N
”‘III (@ \il;" »
||\ﬂ.lﬂl<*3,-"
oy

|

fio
¢

N o
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SMU200A — X=iR

| SNERSEE 100 kHz to 2.2/3/4/6 GHz
| TR ET NSNS
|
|

/Q A 3L 200 MHz

SSB tHIEE BLEI{E —135 dBc
(f=1 GHz, 20 kHz carrier offset, 1 Hz measurement
bandwidth)

FREEE  135dBc
{K#ERRIE S 140 dBc

- BENEEEMANA 0.05dB

| SBEFHE +19 dBm (PEP)

| ERIREPTER A5 (<3 ms) List 430 X450 ps

|

|

|

AIRAEERE: ZEREMREE &R
ﬁﬁ 3

=T 1" 45 5 2010-11| RF Basic and Meas. | Wang Lichun | 177

Rl
- A RRAFRERE
- BRX=IAHTIRE
- ARB

~ AM, FM, oM, B384, BB-AM

[N
"ﬂ'<V~ ’.,’lb

b
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|
fier
(7]
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]
all
W
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SMBV

- SRESEE 9kHz to 3.2G/6 GHz

- 1/Q A B 500 MHz; AERME S/ 38 120MHz
| ZIFEEERE

|

77128 & = 1£256Msamples
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L ERSEE 1GHz(100kHz) ~ 22 /43.5GHz

| SSB tARKE - 115 dBc (10 GHz; @ 10 kHz; 1 Hz BW)

| HIEINE +27 dBm @ 10 GHz

i -55dBc @ 10 dBm

- JEIER -62 dBc (3 GHz < f < 10 GHz)

Bk >80 dB FF k< tk; 20 ns Bk

| IR ERT(E)E BFE<3ms, iFE <4 ms

o <-148 dBc @ 10 GHz

- IAFIAER AM/LOG AM/FM/PhiM/Bkif  /ASK/FSK/PSK

il AN,
i’ <EE:’)

1)
()
.
)
|

”AII

fie
L]

)

LI IW
Wy
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SMA100A — B3R

| SRESEE 9 kHz~3GHz/6 GHz
O IRIERISE AL E
— SSB fAKEEA{E. —140 dBc (1Hz) @ 1GHz, 20 kHz offset
— TWHMEEMAE. —160 dBc (1Hz) @ 10 MHz carrier offset, f = 1 GHz
— JE{ER B EI{E. —100 dBc @ >10 kHz carrier offset, f <1500 MHz
B fRECSE +28 dBm
RN E BT E
— <3ms — GPIB
— <450 ys —FFTER
— <10 ys —E¥%®E DDS &/
=15 E iR
HP 8662A/63A & {15§<$ &
Gk 2eair 3
EE R
— AM, FM, oM
— BKmiEH
— VOR,ILS

[ l< l‘;., X
<

1)
()
.
)
|
i

fie
L]

LI IW
Wy
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6.3 SEARFIE T

ST L [ES IR
» FSQ »FSUP
» FSU

> FSV

» FSG

» FSP

» FMU
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FSQ — REFETHIIX

- SRS 20 Hz~8/26.5/40 GHz
- BAE ST FSUR—IThREFNST $i
FEFR

 TRIQ &% ES /e
 mmBRAX=EES AN
— H B Al1A120 MHz
| EEBEMEIERESSN
— Wimax,WLAN,OFDM,OFDMA
— #4855, Barker, % L%

W,
N,
E,”:

|
¢

—
&

M
mﬂ:ﬂf<

wilim

)

-
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F—HRSNE —FSV

’ }/Fﬁg:}ﬁ @ EEEE =28
— 20Hz~ 3.6/7 GHz & CeLE BB
_ %iA40GHz . oY @
AR . LaE a5
— F#:1000 R = o C.e
| ﬁ!ﬂﬂ bjjgi

— 40 MHz A5t
| R
‘ ':F'L/F I'I'JJL. :

—1 Hz ~ 10 MHz,20, 28, 40 MHz
- RMERE

——160 dBm/Hz ( @1GHz, Fn i FF)
| #8FE: — 110 dBc /Hz (10 kHz offset)
| TOI: + 18 dBm

4

AN

&4

=" | =—amsg =sa_ W= ==
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ESBESHTIFSUP

| ESRST R —5—

| SERSIE LT RE
10MHz(20Hz)~8/26.5/50GHz

CMRSRRSERE 10mHz~30MHZz/1GHz

| PILAVCOHIRFATEH H [E 15

 ERENEZMEZTN (SFREMNEEH)

 EFENH
— SfEERARITE
— VCOil| £
— BiSN =
A
(35>
;\Jg = s =5 NE=Z = 5=
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6.4 K=EMKZSTLRTEIT

» ZVA
»> Z\VB >/NB
> ZNT $>7ZNC
» ZVL
» ZVH

i



ZNA— SimR = M4 71X

SRIEE = 300 kHz...8GHz /24 GHz / 40GHz / 50GHz
imO#E = 2o0r4

WHIIE = -110 dBm~+13 dBm

PATEE = 145 dB typ. (HiEEWHLIHOEN, 10 Hz IFBW)
3R E = 4,5 ms @ 201 points

MERFFE = < 3,5 us (CW mode)

h3fiH#E = 1Hzto 1 MHz (30MHz i)

BiE. BRMEERHE = “unlimited” (BURTFILEEATF)

MO
O
” Tl "

|
(1]
(]

o]
W

e
(1]

2010-11| RF Basic and Meas. | Wang Lichun | 186



/NB — Himk = Mg 0¥

2010-11 | RF Basic and Meas. | Wang Lichun | 187

E—E:
-
,“_.“Eﬁ
i
L
]
: ,__,,E,_,_-
 RETEREETE | 7 i
RS | £ |
AR ] o
AR -
Y 1
llllll y iy
_.__ _7-_-__
Ja | )
L1
A6
4 k 3
éc_v_:.f___;



Thank you
for your attention!

AN
<G>
Y4

ST ST US40 2010-11| RF Basic and Meas. | Wang Lichun | 188



