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[i7) 09:39:37 Feb 22, 1999

Meas Tools

Peak Search

Mext Pk Right

Hext Pk Left

Delta

Mkr 3 CF

fq+10kHz

Mkr 3 Ref Lvl

Function,
0ff
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Error VVector - (average error magnitude)
Magnitude (EVM) —  (maximum symbol magnitude)

X 100%
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- Agilent BE:83:48 Jun 7, 2061 EDGE w/GSM Measure

BTS Ch Freq 935.200 MHz TSC Auto Tx Band Spur

EDGE EVM P-GSH . |pass]

RMS EVM:

Maw Hug

0.77 0.60 % EDGE
Pk EVM: Pwr vs Time

Max Awa
2.408 ¥ 1.62 %

957tile EVM: 1.35 % P EDGE EVM
Maa Error: w52 ¥ / ’ £

Fhas Error: @32 ° I AT 3 | *'1"' EDGE Output
Freg Error: 1.58 Hz - RF Spectrum

1/0 Origin 0 i fElH r4 1E5: <7, _r EDGE
01.34 dE Tx Band Spur

1/ Measured Polar Vector

Amplitude Droop (142 syms):
-A.14 dB

T50C: @ 2 of 2

More
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ESA-E Series Digital demod _N_ Measurement
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i Agilent 88:30:48 Oct 29, 2001

Span
10.00000000 MHz

Mode

Spectrum
Analysis

Basic

cdmalne

H-CDMA

cdma2ooe

i Agilent 08:24:08 Oct 29, 2081 Freg/Channe

Center Freq
S506.000086 MHz

StartFreq
500.000000 MHz

StopFreq
SA6.060866 MHz

C
- I 186.0806
gRv Auto

Freq Offset
0.00000800 Hz

VB B kHz L .;

Unable to save file

1

35 Agilent 18:52:29 May 11, 2061 Measure
- ffec|
Base Ch Freq 1.93125 GHz PN 0fs® x 64Lchips] cngﬂ:ﬂ
Mod Accuracy (Rho) I5-95A f
N 4l A CUr aCY
R {Rho
09.9993
Time Offset i
1836 46 us Code Domain
Fred e aa
) Spur Close
Carrier FT
EVH Spectrum

2.60 ¥ rms

Mag Error

1.81 ¥ rms

Phase Error

1.07 dey rms

IHUVdLITY Uie nr vvdy

{Fren Domain}

Waveform
{Time Domain)

ACPR



Center S0.82 ¥

AF QOUT LON

Atten 5 dE

Zone Span
BT

Vi y '."" |I_I‘_I._IJI_E-. f.-_-h.f__.

Span
Sreap 135.9 ms

AMPTD BEF QUT IF INPUT LO-OUTPUT
. INPUT 504 .
) 8 WHe 25 5 GHr-. : é
§/ ovDC mMax - - '
e 201 8w (W) MAX

>
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ESA

FREQUEWCY
Channel

—— MARKER ——

Freg Marker
Count —

PROBE POWER

EXT
KEYBOARD  VOLUME .
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12 Vide operation from Add an external Parallel port supports most supports Agilent preselected Snap-on battery pack
automotive batteries. VGA color monitor. HP printers (optional). external mixers {optional). for portability {optional).

L2
-
&
K
e
e
]

AWL!NE

PHh WATTS MAX
WGV B0E0 S0 He
IOV W0/B0H

A pc power

P00 WATTS MAX

VDS

LRl ] | J

ﬁ!x DC FUSE: - y ¢ (2] z « O ) N WO USER SERVIGEABLE
rana @Yoo AT Tk - N = . - . 3 ! | PARTS INSIDE.

REFERA SERVICING TO
GQUALIFIED PERSONMNEL.

™ e == o = DL
: . \: ]
BATIERY UFE | b= ) : ~ RN s
'm?"FMIS ®nc -2 L2 ’ = )
IRSTALLED | g | [ I: T =

JPE s

High speed Input signal down Use a external Digital demaodulation
GPIE interface converted to 21.4 MHz. frequency reference hardware for current and
{optional). ioptianal). for even mare accuracy. future communications

systems (optional}.



CW
CW

TDMA
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LCD shows full
spectral display

FFT( )
Parallel filters measured JFilter ‘sweeps’ over range of
simultaneousl| Interest
At / y A
" LCD shows full

spectral display

L

fl

f2
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fs T Signal Range LO Range
I I I I

. |
'f f ,
LO +
0 1 2 3 (GH) O st ot
fs\. ‘\‘ —
I IF filter
,' | | |
mixer 0 1: 2 3 14 5 6 ‘[ detector
input >———— 5 } 3.0 6.5 l|>||
3.6
le
sweep generator A
—
A_.
fo |
ey | - 0 1 2 3(GHz) f
3 14 5 6]‘ (GHz) LCD display
3.6 6.5
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Highband Preselected Mixer
()
G—ﬂ —@ —» 321.4 MHz
IF
Input @ 3-7GHz
Attenuator | 3HZ - 3GHz
1st LO
RF /? 3 GHz
3 I'EIZ\I-F;%J.;)I_GHZ)_m dB o > j*’”i > P@* 321.6?MH2
2 dB Step L /? J T_Dj i IF
Preamp Option @ @
istLO 2nd LO
L | > 3-7GHz 3.6 GHz
Highband 3;2F1-4 MHz
Mixer
Q <(2)1.4 MHz ”:
ut .
% G T\ eyl Processing
¢ amp — filter — det
300 MHz
LO LO
..2%... Agilent Technologies
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Input
Spectrum

IF Bandwidth
(RBW)

Display

| ©

IF FILTER
4

N
/N LA L
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VIDEO
FILTER
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g FFT

8 FFT
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ESA-E

ESA-L

30Hz

15 3.0 6.7 132 265

GHz GHz GII-Iz GIHz Gll-lz

E4401B 1 Hz - 5 MHz RBW. ; L
: 1
E4402B 1Hz - 5 MHz RBW - Lo
; | 1 1
E4404B 1 Hz - 5 MHz RBW [ |
1 I |
E4405B 1 Hz - 5 MHz RBW. -
E4407B 1 Hz - 5 MHz RBW I
9 1.5 3.0 26.5
kHz GHz GHz GHz
| | | |
1 1 1 1
| | | |
1 1 1
E4411B 1 kHz - 5 MHz RB.! ; !
E4403B 1 kHz - 5 MHz RBW - :
E4408B 1 kHz - 5 MHz RBW
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; 3dB
3dBBW —*> -
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RBW 3dB

3dB BW

60dB ——
BW

60 dB BW
3dB BW
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RBW

|
SOURCE SOURCE
#1 #2
L BNC TEE

SPECTRUM ANALYZER

\
:
/

-— 10 kHz RBW |
3dB
\\ :

N

— 10
kHz
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RBW = 1 kHz RBW = 10 kHz
Selectivity 15:1 /
\

\\\ JAN /
ik

L\ IV\ \ - prt

/1l a= VN INCT

AN VTN

V| ‘ v N

' 10kHz 10 kHz
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# Agilent 17:19:40 Mov 15, 2000 BW/Avy

Res BH
19, (BAAEAE kHz
Auto Man:

Video BH

#Atten 18 dB

16, gBRa6Ee6 kHz
Auto Man

VBW/RBH
1.06600

Average

(n OFf]

Avg/YBH Type
Log—Pur
Huto Man

BW/Avy

Resolution B

— 10.0000000 k!
LD .

Video BH
10.BRABA0E kHz

HEEENAREEEN - -

VEW/RBH Ratio
1.BBa60

a3 I O 7 I I N, - -

Viden Fower

EMI Res BM,

Nore”

UBH 18 kHz

ESA

Resolution bandwidth

Option 1DR

Option 1DR and 1D52°

Accuracy
1 kHz to 3 MHz
5 MHz
1 Hz to 300 Hz (Option 1DR)

Selectivity (characteristic)
—60 dB/-3 dB

10 Hz to 300 Hz

1 kHz to 5 MHz

1 kHz to 5 MHz (-3 dB) in 1-3-10
sequence.

9 kHz and 120 kHz (-6 dB) EMI
bandwidths.

Adds 10, 30, 100, and 300 Hz (-3 dB)
bandwidths and 200 Hz (-6 dB)
EMI bandwidth.

Adds 1, 3 Hz

(forspans < b MHz)

+15%
+30%
+10%

<b:16 digital, approximately
Gaussian shape

<15:1% synchronously tuned four—
poles, approximately Gaussian
shape

Agilent Technologies
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i Agilent  B7:26:83 Aug 38, 2001 PhNoise Opt

F-’r -30 dBm Htten 5 dB

Auto|

Optimize £{f)|

Uptimize|
LO for
Fast Tuning

Center 1 GHz Span 186 kHz
' VEH 1 kHz Sweep 203.7 ms (481 pts)

.". Agilent Technologies
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70000

_ [&==]1(/0
‘oY
/ P Swept too fast
=
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ESA Segment

© Agilent  19:13:25 May 38, 2000

Atten 10 AB

183 kHz
20 kHz LA
i kHz 161
1 kHz 1080
00 bHe TAR

Edit

Segment
1

Center Freq
10.0000000 MHz

Edit

Segment
1

Span
108,0000000 MHz

Center Freq
1.ABRABRAG GHz

Resolution BH
100.000000 kHz

Span
18.B0RABRAG MHz

Video BH
100.000000 kHz

Resolution BH
A.PARREREE kHz

Points

Video BH
300000086 kHz

401

More
1of 2

Points
4@1

wBH.GIF file saved

Agilent Technologies
Innovating the HP Way

More
1 of 2




Hf‘v—ﬁ@—bv-*
©

L

(DANL)
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Apparent
Signal

N

Actual SIN

CW Signal —»

Displayed
SIN

pOWer, = pOWer,, - POWer, [mMW]

Measured noise level | Measurement

reIWnal Error
NOISe
/ 18\ 6.87 dB
[ 3a8 3.02 dB
5 dB 1.65 dB
\  10dB J 0.46 dB
\ 1558 / 0.14 dB
N20d8” 0.04 dB

Innovating the HP Way
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Amplitude

Ref Level

Fef —80 dBm #Htten B dB 20,00 dBm

Morm
Log ¥ :
16 Attenuation
4B/ 1 3.0 dB

-..,,..""'._.-"r 1|j""'.1|-r-,.-'-._|__["-._“|h-| A |'"I-"" g ‘r"I-I"'r..II“'.l'1'r.r".""ir-F_"‘1."'I-',’IJ"-J'-".L"".I.IIH'TH""I'-" -|,|'L""-.'-""""'"-r-'-‘"-" e il H u t |:| M a n

A o
.II"k.""r"-ﬂ‘ﬂ!‘\r-l.-"'r.\rh L -,'_.-"'f-.,-.‘,”r.__.

i T e A P T s Scale/Div

19,66 dB
Input Att

1.00 dB Scale Type
Step 2dB 20dB Log Lin

Presel Center

Presel Ad just
B.A0000660 Hz

More
1 of 3

#\/BH 30 Hz

File Operation Status. A:\RB1.GIF file saved
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- RBW

| BW/Avg
. ] ] Res BW
rFlw’r B dBm Atten 18 dB | 3. ARAREARE kHz
orm Auto Man
ne ALY . —
&f-'-f] . Video BW
iy 300000000 Hz
. Auto Man
VBW/REHW
| 106066
RBW 1kHz RBW RBW
3.000000000 kHz Hverﬂl%g
On 0tf
Avg/YBH Type 10' RBW1
Log—Fwr (Mideoi» Og """""
Auto Man RBW?2
L '.n'u rahans
LT by T e, Jf T wﬂlrm'fﬂ |f ir‘l i' g
ﬂ"#ﬁh ‘Ma"ru“ “{-h'r"ﬂ.m‘igfﬁ“""h* '""’""‘ A g ‘“M*"""P N 'H‘rrr'ﬂﬂph'ﬁ'r‘fh
Span/RBH
66 600 6 GHz Span 108 kHz 16
#YBH 20 Hz Sie "l Huto Man

cee %... Agilent Technologies
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- VBW

s Agilent 12:22:05 Oct 24, 2081 BW/Avg
Res BW
Ref 5 dEm Atten 20 dB 3.0pEREaRa kHz
rl'_-h:lrrn 1 | Auto Man
1?1 iR - Video B
4B/ 300000000 Hz
. Huto Man
VBW/RBH
1.BaBEE
UBW
Average
168
N % VBW
Avg/VYBH Type
Log=Pwr (Video)»
1 Huto Man VBW
. Ih. Iﬁl‘;{"l; ||
I=:a b ,'r .1!1-.;”*"'“"' hias " K 1
oo Mhﬂﬁlf“ﬁ'ﬁﬁ* N
gl i i
Span/REBHW
100 608 0 GHz Span 108 kHz 196
z #YBH 300 Hz 5 = Huto Man

cee’s... AgilentTechnologies
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Marker Fctn

Fef @ cdBm Atten 16 dB Moise —18 dBmi lH:I

#3amp Select Marker

Log 1 2 3 4
16

db/ Marker Noise

Band/Intvl

Marker Power

2.000010008 GHz
Noise -102.906 dBm(1Hz)

Function Off

n\l.h"l-,}-ln}-l,i r ||I " *H T e

oy
.

i, WL

m.-r-wr-‘i‘ ' iy I

Marker Count»
VEH 38 Hz

File Operatlun Status. A:\NM.GIF file saved

‘ Maker Noise I :sample,

..2%... Agilent Technologies
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% Agilent

Ref —138 dBm
Samp

Log

16

dB

#Atten @ dB

~Marker -

l@@@@@@@@@ GHz

1EH -168.1 dBm
W

VEH 1 Hz

. '.".‘.. Agilent Technologies

..._ Innovating the HP Way

04:93:46 Aug 38, 2001

Mkrl 1.0

R,
e Ll o
areel S

Span 18A Hz
5 (481 pts)

BW/Avg

Res BW/
1.60apERaG Hz
Huto Man

Video BH|
1.090060060 Hz
Hutno Man

VBW/RBH|
1 1.00000
m Huto Man

Average|
166
On Off

Average Type
Videor
Huto Man

EMIRes BH,

Hnne




1 kHz RBW 1kHz 3BW 10 HzRBW 10HzRBW 10HzRBW  1HzRBW  1Hz RBW
(Option 1DR) (Option 1DR) (Option 1DR) (Option 1DR (Option 1DR
(w/preamp (w/preamp and 1D5)25 and 1D5)25
Option 1DS) Option 1DS)  typical (w/preamp
typical Option 1DS)
typical
E4401B
400 kHz to 10 MHz ~ <-115 <-134 <-150 <-155 < 149 <-165
10 MHz to 500 MHz  <-119 <-138 <-154 <-156 <151 <-166
500 MHzto 1 GHz ~ <-117 <-136 <-152 <-156 <-150 <-166
1 GHz to 1.5 GHz <-114 <-133 <-150 <-155 <-148 <-165
E4402B
30 Hz to 9 kHz2Z na <-93 na na <-103 na
(Option UKB)
9kHzto 100 kHz22  na <-109 na na <-119 na
100 kHzto 1 MHz22  na <-135 na na <-145 na
ESA 1 MHzto 10 MHz22  <-12026  <-13926  pa <152 <-14926 <1219
10 MHz to 1 GHz <-117 <-136 <-15219  <_156 <-150 <-16619
1 GHzto 2 GHz <-116 <-135 <-15319  <_156 <-150 <-16619
2 GHz to 3 GHz <-114 <-133 <-15119 <154 <-150 <-16419
E4404/05B/07B
30 Hz to 9 kHz2Z na <-93 na na <-103 na
(Option UKB)
9kHzto 100 kHz22  na <-109 na na <-119 na
100 kHzto 1 mHz22  na <-135 na na <-145 na
1 MHzto10 MHz22  <-12026 <1396 na <-155 <-14926 <-16519
10 MHz to 1 GHz <-116 <-135 <-15119 <157 <-149 <-16719
1 GHzto 2 GHz <-116 <-135 <-15119 <155 <-150 <-16519
2 GHz to 3 GHz <-112 <-131 <-14919 <152 <-148 <-16219
3 GHz to 6 GHz <-112 <-131 na <-138 <-148 na
6 GHz to 12 GHz <-11 <-130 na <-137 <-147 na
12 GHzto 22 GHz ~ <-107 <-126 na <-134 <-107 na
22 GHzt0 26.5 GHz <-106 <-125 na <-132 <-142 na

..2%... Agilent Technologies
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—>

< -40 dBc

-gs(—

<-50d

|
—
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Al] Af]
T 34 A | —00
Power
in dB
-1, f, f, 21 -,
T An
24 “ 3A
Power
Second Order: 2 dB/dB of Fundamental indB
Third Order: 3 dB/dB of Fundamental - -
f

*... Agilent Technologies
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21 dB

2f
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3f




dp

-20
-40
-60
-80

-100

+30

ITOlI SHI'!

-30

-60

Agilent Technologies
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K-

o o o o
N < (o] e}

9dp ‘O1LVY ISION-OL-TVNOIS

-100

+30

-30

-60

SOl

TOlI

Agilent Technologies
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Low input level

Sensitivity Low distortion,

Internal
Distortion

High input level

Internal

Distortion i
Good sensitivity,

but too much error
Sensitivity

Amplitude Specifications: Dynamic Range

Amplitude Specifications: Dynamic Range Page 02 of 11

Agilent Technologies
Innovating the HP Way




IF GAIN
RF INPUT
ATTENUATOR A
N S
Agilent Technologies
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+30 dBm
-10 dBm
' -35 dBm
LCD-DISPLAY| MEASUREMENT ‘
RANGE -45 dBm
RANGE 145 dB
80 dB SIGNAL/NOISE
RANGE
‘ 105dB 5 |GNAL /3rd ORDE 0 dBc
DISTORTION T
80 dB RANGE
INCREASING SIGNAL/ 2nd ORDER
BANDWIDTH OR 70 dB RANGE  SIGNAL/NOISE SIDEBANDS
ATTENUATION l 50 dBc/1kHa

-115 dBm (1 kHz BW & 0 dB ATTENUATION) MINIMUM NOISE FLOOR
; ". Agilent Technologies
e, Innovating the HP Way



ESA

Second harmonic distortion
E4401B
2 MHz to 750 MHz

E4402/04/05/07B
10 MHz to 500 MHz

500 MHz to 1.5 GHz
1.5 GHz to 2.0 GHz

>2.0 GHz

<—75 dBc for—40 dBm tone at input

mixer®. (+35 dBm SHI)

<—65 dBc for —30 dBm tone at input

mixer>.

<—75 dBc for —30 dBm tone at input

mixer2. (+45 dBm SHI)

<—85 dBc for—10 dBm tone at input

mixer2,

<-100 dBc for =10 dBm tone at input
mixer® (or below displayed average

noise level).

E4401B
10 MHz to 1.5 GHz

E4402B/04B/05B/07B
100 MHz to 3.0 GHz

>3.0 GHz to 6.7 GHz

>6.7 GHz

Agilent Technologies
Innovating the HP Way

Third-order intermodulation distortion

<—87 dBc for two —30 dBm tones at

input mixer® and >50 kHz separation.
(+13.5 dBm TOI, +19 dBm typical)

<—85 dBc for two —30 dBm tones at

input mixer® and >50 kHz separation.
(+12.5 dBm TOI, +16 dBm typical)

<—82 dBc for two —30 dBm tones at

input mixer® and >50 kHz separation.
(+11 dBm TOI, +18 dBm typical)

<—75 dBc for two —30 dBm tones at
input mixer® and >50 kHz seperation.



DANL
MMV I e e A
100 kHz
to
1 MHz

Agilent Technologies
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IVAY

\ 4

RBW

Agilent Technologies
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Time
~_ Log A
—> N > —o
~C 69 ‘ I@ ]—-—> ot —{ ADC
Lin

Trace/Trace




. Peak, Negative Peak, Sample

<—Display points or buckets —

Detector
-> Mode >

Peak
Neg
Peak
Sample

Volts

Peak
Sample

Neg Peak

... Agilent Technologies
.+ 2*. Innovating the HP Way



E— . Averaging Detectors

Samples of envelope detector output

Average value
Detector o
-> Mode > /
Vot NS
Average
. ACPR
.‘.:':. Agilent Technologies

Innovating the HP Way



[E)mt/eli) P® Log Amp VBW —_—
etector

- @ Log
| ~C }— —_ / —o ~>_ Detector Processor

e by Win N~ Mode and Display

Y]

BW /
/ / \ Trace-to-Trace

: : Averagin
Limited BW, but Other Video Bandwidth or SIS Averaging,
BWs typically narrower Filtering or Smoothing RMS Detectors Noise Marker

 Log — CW signals
- VBW, trace
_ = CW
Log Lin. Power . — voltage envelopes
. — time-varying signals

..2%... Agilent Technologies
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Log
=3dBm=(0 dBm + 6 dBm)/2

=3.98 dBm=(1 mW + 4 mW)/2 = 2.5 mW

- Log
« VBW trace L_0Q

e RMS

..2%... Agilent Technologies
Gt Innovating the HP Way



Average Type

. . _ ~
Video Averaging (Y - axis):
- (Avg [P+ P,+P,....]) "average of the log” [ T —

>- of about

Power Averaging (also known as RMS) 25 dB
-(log{Avg [10 P10+ 10P210+10P3/10  1}) "log of the
average" —~

..2%... Agilent Technologies
Gt Innovating the HP Way



- - RMS Detection and Detectors

% Agilent 15:11:49 Jan 10, 2001 Avg/VBH Type
Auto
Log-Pwr Avg
(Video)
BW/Avg » Averagep» | [Pwr Avg (RMS)»
Voltage Avg
Det/Demod » Detector » Averagep»
Average (Video/ (RMS) WUBH 1 Mz
Channel Power Integration BH 5.
-12.47 dBm
Density -79.46 dBm/Hz
* Normal
* CDMA Average(Log/RMS/V)
¢ VBW>3xRBW Peak
Sample

Negative Peak

cee %... Agilent Technologies
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ESA

% Agilent  17:49:44 Sep 26, 2001 |

Base Ch Freq 2 GHz Trig Free

Adj Channel Power =26PP H-COHA [

Sweep

Svweep Tine
1.501 s
Huto Man

Sweep Time 1.501 s

Ref ~28.23 dBim

#Htten 5 dB

Single

Sweepl
Cont

S

#Hy g
Log
18

3R

Auto Sweep
Coupling
SH

dB/

_{F,l- —.llnll“" I'u"' '*J

LT S
Ciee ]| ot deretene Al

'| ,55*_"-1 | '-..--1'1'- “-—“ o S | sl ol LY *— lh |I

Eate
[off1"

VEH #oneep 1,501 5 (40
Eaf Bl dBe
3.848 MH=z -53.36
3.348 MHz -54.54

288 kHz

Lower Upper

-} RNS Results

Carrier Power
-21.29 dBm #

dBm dBc
-74.BE -53.3F

-¥5.83 -G54.57

Offzet Freg
5.HEB MH=z
18.88 MHz

cdBm
-74.65
-75.86

Points|
41

3.5460808 MHz

Segmented»

Agilent Technologies
* e % Innovating the HP Way




Measurement | Detector |#Verage Scale \yideg BWH Trace Avg
Log/Lin/Pwr
Channel power, non- No
Gine ol RMS Pwr VBW>3XREBW Pwr (RMS)
Spurious, Peak Log Yes Log-pwr (video)
harmonics
No :
Output RF spect. Average Log VBW>3XRBW Log-pwr (video)
No
ACPR Average Pwr VBW>3XRBW Pwr (RMS)
: - No
RF envelope, rise/fall | Sample Lin VBW>3XRBW Voltage
i No
Carr/Ph. Noise Peak/sample Pwr VBW>3XRBW Pwr (RMS)

Agilent Technologies

Innovating the HP Way




e 10 MHz OCXO
 Frequency Counter 1Hz

Frequency readout accuracy
(Start, Stop, Center, Marker)  *(frequency indication x

1 Hz x N%)

frequency reference error! + span
accuracy +15% of RBW + 10 Hz +

arker frequency counter?
\ reference error! + counter
resolution)

\

< Accuracy 3 +(marker frequency ¥ frequency

/

Counter resolution Selectable from 1 Hz to 100 kHz

Agilent Technologies
Innovating the HP Way



Absolute amplitude accuracy

Typical
At reference settings!® +0.34 dB +0.13 dB
E4401B +0.30 dB +0.10 dB
Preamp on'6 (Option 1DS) +0.37 dB +0.14 dB

- Agilent  18:28:87 Dec 24, 2001 | Alignments

Atten 18 dB

External mixer (Option AYZ) IF INPUT absolute amplitude
accuracy + external mixer
conversion loss accuracy!’

Overall amplitude accuracy? +(0.54 dB + absolute frequency
response)

Auto Align»

Align Now»

Freq Correct
On 0ff

Time Base»

Load Defaults

|.-|,h..‘h 'l.whl fllf Ilih'ﬁ"'ﬂmﬂi"l'lq r"u'.1l|'-|'.J||||I||| f,-.-.lr‘l|Iil ru'lwr-i II..,‘II,.IIu i||hr, |||I,J|I

iHz MHz
Hz UBH 10 kHz 7.5 5)

A:\REF.GIF file saved

cee %... Agilent Technologies
‘.'.f.'.. Innovating the HP Way



RBW

RBW VBW

*... Agilent Technologies
¢ Innovating the HP Way
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= Agilent  14:15:41 Dec 26, 2881 Me

Ref 6.872 dBm #Atten 20 dB

Peak Meas Of
Log

19 |

dB/ e Channel Power

Occupied BW

ACP|

| Power Stat
.Il"iﬂlll'd"llnrm

CCDF

f
II ’I | I
.i,-.,.-;'#uu1.'f.-"r-'~'*"-*uu-:n‘i"-.‘*~'n"Lar."‘*'"-'*';ﬁ.".'-"'*"-""' Yy J‘"H"-*f-‘F'""ﬂr"'ﬂ'-‘-r‘-"f"-‘r'-J '*'ﬂ'x*ﬂ"'-"ﬁ*" 4 Harmonic
Distartinnl

Burst
Power

Center 1 GHz Span 18 MHz
#Res BW 3 kHz - . )

A:\SEG.GIF file saved

..2% ... Agilent Technologies
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Channel power

# Agilent 12:27:40 Oct 24, 2001

|
Ch Freq 1 GHz Trig Free
Channel Power Averages: 180 -

Number of Averages 100

Ref —2.255 dBm #Atten 18 dB
#Hv g :

o : IH1FI,]~|,,pLnll*f'1l||‘h’hi'pi|f“rma,\‘_

.'. | |
dB/ fﬂ
|

'lwﬂmlrww'"\l !

hr‘hpqrw__ _* 1* “‘”"“ H'T“”f "ﬂf n

#/BH 300 kHz

.,4 |I\II"I. hﬁ ||lf T .\"| (ﬂl
5 1H

Channel Power Power Spectral Density

-0.18 dBm /2.0008 MHz -63.19 dBm/Hz

Meas Setup

Avg Number | =———
168
On Off

Avg Mode
Exp Fepeat

Integ BH
2.00008 MHz

Chan Pwr Span
30000000 MHz

Optimize
Ref Level

File Operation Status. A:\MEAZ2.GIF file saved

..2%... Agilent Technologies
¢ Innovating the HP Way



= Channel (Bandwidth) Power

30kHz RBW
o/ 0 O ® 6 6 ®© o & o o | TTTTTTTTTT o O
< o
| F1 5MHz F2 (Stop)
(Start) SPAN
<

NBW:

‘a L .
..2%... Agilent Technologies
o Innovating the HP Way



ACPR

w5 Agilent 12:35:36 Oct 24, 2081 Measure

Hd] Channel Power

I <! Povier

Fef @ dBEm #Htten 12 dB
#Morm | . F

Occupied BH

ACP

A M”' M b rﬂ mm mw.rm.ﬁ Hulti Carrier

I "'”1-"'[ l”” I"_' f Iy I:|_”|

#Res BH 20 k
Power Stat
RMS Results offser Freq Ref BW dBc Lo¥er ggm  dBc UPPer gmy CCDF
Carrier Power 2,888 MHz  2.888 MHz -71.84 -78.31 -71.38 ~7H.56
?2 dBm 4 A.BEE MHz 2,800 MHz-2268.88  -219.28 -218.82  -217.29

More
1 of 2

Prototype Instrument - Not For Sale

..2%... Agilent Technologies
+°¢%. Innovating the HP Way

Ch Freq 1 GHz Trig Free Meas Off



w5 Agilent B2:43:01 Oct 27, 2801 BH/Avg
S Res BW
Ch Freq 500 MHz Trig Free| 300000068 Hz

Ruto Man

Occupied Bandwidth _- _
RBW 300.0000000 Hz O

Huto Man

Fef 18 dBEm Htten 28 dB
vSamp [ — VBW/RBH
Log 1 6. BERAn
18
dB/ ‘ Average
L@
Lh i, o/ Te
‘ Avg/VBH Type
bbb mLuJLJir'M L Lﬂ" | '"’M H\ K i F‘I"L' bttt L.a.Ln PPN [ og-Frr (Video)»
A MHz 388 kHz [Eh Man
VEH 3 kHz 5
Uccupied Bandwidth Occ BH % Pwr  99.60 7
X dB 26,06 dBE
49.1786 kHz > —
Transmit Freq Error  15.978 Hz 186
¥ db-Eandwidth 41 0818 kHz* Huto Man

.oa"%... Agilent Technologies
K- Innovating the HP Way




Opt AYX:
+B7D: DSP

<SMHZz I
FEACE HA: Chl Main Tirnz

rRr ~ ) A Markezr 0L D000 S —A44.175 dBEVYrrs
Average Power paselan B r e
) dBm I

37.944%

# Agilent 12:40:46 0Oct 24, 2001 | Meas Setup

chfred B Tris_Free | < osnanong

Counts(k

10.6ag

1.m@y

3,107

B.017 | | - |
' | LNV Avg power

.0017% ! - }| [

D= Stop: 1=65.09521=25 us

Optimize
RefLevel (B above average power

9dB
6dB

3dB

@808l A

1dB

or Sale

cee %... Agilent Technologies
‘.'.f.'.. Innovating the HP Way




= CCDF

Amplifier Gain vs Input Power
(with CW signal)

255

Average Power 16 :f?f_ SauEsyan
-22.06 dBm )

25

245

24 A
235

23 1
225

Amplifier Gain (dB)

22 A
215

21

-30 -28 -26 -24 -22 -14 -12 -10

B.Baly Input Pofer (dBfh)

Amplified signal Input signal 0.017
CCD F CCD F [BoEmE

o5 Agilent Technologies I

.+ 2*. Innovating the HP Way



Burst power

Ch Freq 1 GHz

Eurst Fower

Ref 2 dBm #Htten 12 dB
#3amp

Log

1@

dB/ ‘

Lﬂwrﬂ

'Wrﬂﬂl

i s

Res EW &

Output Power

CAkhove Thrashaold Lwl)

-0.02 dBm
Full Burst Hidth: ———-

MHz ]

4 Agilent 13:08:18 Oct 24, 2001

Trig RF E

\
‘w.]ﬂ:r».

BH § MHz

H.A
dBm

Amplitude Threshold

Qutput Pwr
—A.A3 dBm

Current Data

LEEM S
A.82 dBEm

H(-‘JTW

Sweep Time 520.0 ps

J

20 ps

Sweep 528 ps

-19.88 dBEm

Min Pt

—7.82 dBm

. Meas Setup

Avg Number
11

On 0ff

Avg Mode

Exp Eepeat

Average Type
Log EMS

Threshold Lvl
-19.86 JdBm
Abs Rel

Meas Method
Aboyer
Threshaold Lyl

Burst Hidth
L4258 ps

Huto Man

Optimize
Ref Level

Can't Auto-Couple REH in Zero

Span

Agilent Technologies

Innovating the HP Way

Zero span
RBW VBW



(Opt 1D6)

/"time gating"

o O time
Envelope GATE / \

Detector

f_—[>.[>| ~

) |
Video

Filter

'

Frequency

1L

.e2®s... Agilent Technologies
0ot Innovating the HP Way




Trace Status
Annotation

45 Agilent 12:58:13  Oct 4, 2080

Atten 10 dB

P
500 . 20000A0 kH=z

1L e T

Maewsrty

"|—-|—|| |.JL|" i\ J

Trace 1 shows
frequency shift

| Span

Span
HBd . BRaERg kHz

Full Span

Zero Span

Last Span

‘ |
@MHJ lw T,

BH 4.7 kiz

Agilent Technologies

Innovating the HP Way



— ESA //

Opt BAA: FM (( )})\\
Opt 227: Cable TV \ }}//
S Opt B/B: TV triggenopTBAA \

I Measure

Meas Off

Channel
2 — STD

Carrier Lvl

|
JJH'II‘ |

f'l!m,ﬁlﬂ_ C/N Ratio

SR n.»-u' N I
A Rl |
U B CS0/CTB

Hum

#YBH 38 kHz

..2%... Agilent Technologies
+°¢%. Innovating the HP Way



Receiver
Source o

IF CRT
Display
Opt 1DN
3GHz/50Q 5 @ -0
a o F---——-——-———-
Y I
Opt 1DQ TG out, QD !
1.5G/75 Q ! Tr;}' -_
: Adjust ™ |

..2%... Agilent Technologies
- Innovating the HP Way



ESA

Transmission Measurement Test Setup

SPECTRUM ANALYZER

oo

oo

0 ooooon

O

O OO o
- O
OOO O0.d
COdoooggo

o o0
OOoOooOooQg

OoOocoad
oood EI@
O Oad

RF Out

Input

G o O

[ 104632 Mar 2, 1999

B Select Marker

_--- 1

Normal

Delta

Band Pair
N

Span Pair
Span Center

Off

#YBH 3868 Hz 1 of 2

Agilent Technologies
.+ 2*. Innovating the HP Way



Reflection Measurement Short Calibration Test Setu

—_ oo a
o SESEs e
B g Coooooo
g EIEIEIDEIEE"" 2] 19:57:20 Mar 2, 1999 Marker Search
3 3|55
g8 = =" Meas Tools
r——
RF Out Input Next Peak
Reference Plane e |||
Coupled : Next Pk Left
Port I
{L | SHORT Min Search
"-_C; I CIRCUIT
3. T : Pk-Pk Search
_d OR
- More
] z #UEH 380 He o 6 ‘ Laff ¢
DUT - ]
DIRECTIONAL
BRIDGE/COUPLER
.
- e ]

cee %... Agilent Technologies
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ESA
(Opt 225+B7K)

- Agilent RL [ Meas Setup

Max Range
Cable Fault Location 16,60 m

_ Trece P.,.msl
512

Fault "1-'1'£|i'll-'ll"i."_:

Hlndow‘l

= Agllent

Jistance 7.88 m
Amplitude -8.63 dB
( 892.895 7)

Noise -102.89 dBe/Hz
RMS 0.0010 RAD
0.0570 DEG

cee %... Agilent Technologies
‘.'.f.'.. Innovating the HP Way



Option 226
Carrier Freq 50 MHz Signal Track 0

g Ffree| | © One-button PN log plot
Log Plot Measurement ] of 18 Fvg -

* DANL display

Carrier Power dBm Atten B.00 dB - OnE'bUtton Single freq. PN
Ref —100.88 dBc/Hz _ -
5 | (real-time)

e Carrier freq. drifting

Agilent 13:43:35 Jul 17, 26@1

rrier Freq 58 MHz Signal Track On Trig Free
ot Freqg Measurement

cale/Dw 18. BBE]E]E]BBB mHz

Mode

Spectrum
Analysis

Phase Noise

Frequency Offset

wpe Instrument - Mot For Sale

Carrier Power 25.84 dBm

Carrier Freg
Carrier Frag ¢Initial)
Carrier Freg a -19.87349 mHz

1 575, AgilentTe
.-':.-. WOWE RO Prototype Instrument - Not For Sale




— ESA 230)

baas e @ o QA Qesh Glbewrim (Gebemy |y 0N - o
Arens (9] bz e

Client

Internet/
Intranet

fe L fem Fporte e WD
s D) 7| G, et sy |3 S
b (] etz bt 0. L

53 (TR LTI Economy Spectrum Analyzer
¥

Server

Clie ne.- Agilent Technologies

o Wil cen @ L L ALK

e Innovating the HP Way
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V=\(t) sin[2rf(t) +o()] AM il

Y AU R SR

\ S WAV

V=Mt) sin[o(t)] oAM

..2%... Agilent Technologies
otel, Innovating the HP Wa



Carrier

Time

Voltage

Modulation

AM

e LInear AM
« Log AM

Agilent Technologies
Innovating the HP Way



E miN

——

SUM VS TIME

. Agilent Technologies

Innovating the HP Way

fC'fm

m/2



AM

m=

2 E
E SB or AdB=20log (m/2)
C
%AM ~rdB
100% -6dBcC
50% -12dBc
10% -26dBc
5% -32dBc
1% -46dBc
-(adB/20)

AM% = 200 x 10

*... Agilent Technologies
¢ Innovating the HP Way




‘ dBc =20 log(m/2)

‘ dBc/20

10 dB/| MARKER A AM% =200 -10
1 kHz |
-26 dB ‘l l

Wk
!

"ll“A.
l

‘._ A
Y _TIA

CENTER 100 MHz SPAN 10 kHz

*... Agilent Technologies
¢ Innovating the HP Way



e Zero Span

. RBW VBW | Peak Search -
* s Next Peak
1 Hext Pk Right
Hext Pk Left
Center frequency 188:33323333 HS Min Search

RBW

Pk-Pk Search

More
! VEH 8 MHz Sweep 1.04 ms L uir
File Operation Status, A:\BESLL.GIF file saved _~

..2%... Agilent Technologies
-':.'._ Innovating the HP Way



V=V(t) sin[ 27 f t +8 m(t)]

B=AF [F
dev  mod FM

W
A

Voltage
Sl

Agilent Technologies
Innovating the HP Way



V=V(t) sin[ 2r { t4 m(t)]

B = A(I) peak PM

Voltage

AWAAWA
J

\/ Time

el Agilent Technologies
.'.f.'.. Innovating the HP Way



FM/PM

FM/PM

Js

J>

Jo

J1

J1

Agilent Technologies

Innovating the HP Way

Jo

Js



0.8
0.6

-0.6

Bessel Functions of the First Kind

0.0 2.0 4.0 6.0 8.0 9.9
2.4
Bessel £ 5o
'.'.';'. Agilent Technologies

Innovating the HP Way

J10




FM

s Agilent 82:43:01 Oct 27, 2081

e
Ch Freq SEE MHz Trig Free

Occupied Bandwidth I

RBW 300.0000000 Hz

Ref 18 dBm
\ !

Htten 20 dB
#5amp
Log

16
dB/

%

Center 5 @ MH
#Fes

[

L
_L».-_l.ml_.u:m'u-h.ﬁ.#r'hlilfhh'l'ﬂ* I LTJ J H\'J Kﬂﬂ i 'H"L.w'th.+...._w~u,t.~.{é_ it

Z VEM 3 kHz

Occupied Bandwidth
40.1786

Transmit Freq Error :
¥ dB Bandwidth

FM = 2 X
L Agilent Technologies
."f.'t Innovating the HP Way

Prototype Instrument - Not For Sale

BW/Avg
Res BHW
300000080 Hz
Auta Man
Video BH
300000060 kHz
Huto Man
VBW/RBHW
16000066
Average
10
On 0ff
Avg/VBH Type

B Log—Pwr (Mideo)»

Huto Man

Span/REBHW
106

Huto Man

+




FM

LIN

CENTER 100 MHz SPAN 0 Hz
RES BW 1 MHz

cee %... Agilent Technologies
- Innovating the HP Way



Bessel Null FM

w5 Agilent B2:47:43 Oct 27, 2801 BW/Avg

r3 D004 4 MHz Res BW
Ret 787.1 ml Atten 28 dB AR 100000008 kHz
Samp s Auto Man
0g
09 | | Video BH
r'iléi o 1.Baeaeanea kHz
s Auto Man

VBHW/RBH
1.86686

Avera e‘

1@@ " |\ ‘ | - Average
Winas WAL o
‘h ||1r.,||r.|'|.l """'P'H I.*'ﬂ F' + L h,.a|1| P“Jnd'“ .LrJ [:Ir' U'H:

urd Avg/YBH Type
<Hz ,, VLN Log—-Pwr (Mideo)r
Marker Trace Type H Axic Amplitude m Man
1 i I Freg § 2 q
2 1y Freqg
a 1 Freg

Span/REBHW
166
Hutao Man

Prototype Instrument - Mot For Sale

..2% ... Agilent Technologies
. ,.'._ Innovating the HP Way



Haberly FM

Haberley's Formula ] n-1
n+1
B 2 N Vn
VinattVinu
Vn+1<V 5V n-1 Res BW << f od
n=0

*... Agilent Technologies
¢ Innovating the HP Way



Calculation for N = 2

Example
99.88 mv
85.7 mv
Haberley's Formula 39.76 mv
2 2-85.7
- 2.45 n _ 1
99.88 + 39.76 n 1
n +1 2
3
Vn +1< v i v n-1

Agilent Technologies
Innovating the HP Way



Slope Detection FM

L\

2 A f

peak

..2%... Agilent Technologies
Gt Innovating the HP Way




Rate=1/T I<—‘ T —’[
Rise —s= - _

On/Off ratio

time
O
=
(@)
o
Pulse "| T ~ Time |
Width

Power
t/
[ ]

Agilent Technologies
Innovating the HP Way

T
PRF=1/T



— |+
I
5
2y
TI

fO- 2/ T fo_ iV

fo+ 1/ T fo+2/»c

°s'... Agilent Technologies

Innovating the HP Way




Res BW << PRF




A MKR l a =20- Iog(‘r /T)
L
0 kHz Main Lobe Amplitude
-26 dB
RBW 10 kHz SPAN 3 MHz

*... Agilent Technologies
¢ Innovating the HP Way



Res BW >> PRF /

|i i , L
I ‘

I TR H’M l 7 [ (’HH\I l}( H\( !{H'] H”I '“MW']‘ ‘HH"“]

RBW30kHz . . VBW 3kHz

..2%... Agilent Technologies
.'.f.'.. Innovating the HP Way



MAX HOLD

T :
- Mainlobe width
2
& Mainlobe width >
RBW 30 kHz VBW 1 MHz SWP 1 sec

..2%... Agilent Technologies
- Innovating the HP Way




1
Pulse Repetition Frequency T
A MKR
1ms
vo
|
SPAN 0 Hz
RBW 30 kHz VBW 1 MHz SWP 50 ms

*... Agilent Technologies
¢ Innovating the HP Way



Peak Pulse Power
MKR a -
D = 20- logt B;)
-26.9 dB
Main Lobe Amplitude
|
| I
SPAN 3 MHz
RBW 30 kHz . YBW 1 MHz SWP 50 ms
..2%... Agilent Technologies

Innovating the HP Way



LIN

RBW= 3MHZz

aA_anan o

P W

f

DISPL

LINE

RBW=3MHz

RES BW 100 KHZ

RES BW 3 MHZ

VBW 3MHZ

Agilent Technologies
Innovating the HP Way

SPANOHZ

SWP 60 uSEC




AM

FM

PM

Agilent Technologies
Innovating the HP Way
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— ESA
[\

- Agilent  B3:27:87 Feb 26, 2081 Modulation Analysis I adio Std —
|
BTS Ctr Freq 935.20088MHz QPSK Symb Rate 270.333kspsTrig Free
EUM EDBE(8PSK) Sl
cdmaz2oea SR1
EVM (rms) 1/0 Measured Polar Vector
1347 0.75 %
H-CDMA
EVH (peak) ., 3GPP
4.10 % 1.78 %
Mag Error rms)
P NADC

0.90 7 0.40 %
Phase Error (rms} ) _
5.87 ° 0.60 ° SR : EDGE(8PSK)
Freg Error - ' ;
8 Hz 9.785 Hz

PDC

et

dBc -12.79 dBc

Droo [r:1| i EI rar B
0.00 dB .00 dB _

..2%... Agilent Technologies
‘.'.f.'.. Innovating the HP Way



— ESA

Transmitter Tests Cable and Antenna
Test against cdmaOne standards with the Verification

touch of a button Measure stimulus response with

e optional tracking tor
! oy
A AEEEEEEEEEES P
 EEEEEEEEEEEEEE LS AAEEEEE
SRR EEEEE S EEEEEEEES AEEEEEEEEEE b
 EEEEE S EEEEEEEEEEEEEELS = IS SIS EEEEEEE s
EEEEEEEEEEEEEEEEEEEES oo = ot LRSI EE S EEEE e
EEEEE L EEEEEEE LS = RIS SIS
AEEEEEEEEEEEEELES LSS EEEEEE S
AEEEEEELEEEEEEEES SIS
AEEEEEEE RIS CEEEEEE LIS
FEEEEEEEEEEEEES RITTI YIRS
FEEEEEELEEEEES SEEEEES,
al a FEEEEEEEEEEEE LI
FEEEELEEEEES CEEELEE,
AEEEEEEEEES .
FEEEEEEEEEES
° ° FEREEEEEEEES
EEEEEE S
LIS
EELEEEE
EELES
EELEE
EEEE
[ —
RS
FEEEEEES,
AEEEEEES CEPAE LS,
P AEEEEEE,
P AL
) Y
e FERAEAEEE,
FEELEEEES, %\\ PEEEEEEES r\
AEEEEE RS :N
AL, /@ R FEEEEELES ( « ;:\\\
AEEEEEE o, (
i ot )
T, (\
EELEEE LS ! 7 g ‘
AEEEEEEE S \ \ 7 J, I
[EEPYIY YIS | 4
AEEEEEEEE R A /////f/fi«
RAEEEEEEEE s FEEEEE
LIS EEEE ) ( m //////////ﬁ
LIS 2 K\x&;p/// A [
LS| " I T AN
EELEIE IS ", [ astrsssses,
REEEE SIS - Y
EEEEEEE e 1

TEEEEEE
A
..

S
EEEEEEE
EEEEEEE

Microwave Link i Air Interface Quality
Verification Identify low level interference with

Operation to 26GHz (optional > optional digitall!?_BW’s and
110GHz with external mixing) preamplimer

.ee'%... Agilent Technologies
2000, Innovating the HP Way
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-
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i Agilent

Demod

89:49:88 Feb 26, 2861

Modulation Analysis

Demod Format |UPSK
Symbol Rate | 3.8400@Msps

Meas Filter Root Myquist
Ref Filter My quist

Option Reference Setup:
Opt Freq Ref
Opt Freq Ref
Opt 18MHz Out

Rlpha / BT 0.2200
Burst Search Thres |-20.00 4B

10 Invert |Dff

[Int
| 10.0000000 MHz

Option B74+229

Meas Filter
Off
Root Nyquist
Nyquist
Gaussian # Agilent  18:41:23 Mar 6, 2001 Modulation Analysis | Mode m
|
BTS Ctr Freq 2.0008GHz QPSK Symb Rate3.848Msps Trig Free
cdmaBS PhEQl EUM H-CDMA 26PP SA
GSH
Rectangle EVM (rms) e /0 Measured Polar VYector
1.81 % 1.49 %
EVH (peak) - cdmaOne
Low Pass 4.29 ; 3.33 %
> Phase Noise

lent 10:02:47 Jan 11, 2801

: I Meas View
|

TSC Auto

Eve @ Diagram

Trig Free  Sync TSeq | 1/0 Measured

Polar Vector

I/0 Measured
Polar Constln

I/QError
(Quad View)

Eye!
Symbols

Numeric
Results

Modulation

Hnalysis)

Bluetooth

Droo p Error

0.00°dB

0.00 dB

EVH (rms)
EVM (peak)
Mag Error:
Phase Error:

Droop Error:

Agilent Technologies
Innovating the HP Way



GSM/GPRS

Option B74+BAH

Transmitter

Power

=% Agilent B6:19:46 Jun 7, 2001 EDGE w/GSH Meas Setup
Avg Bursts "
BTS Ch Freq 935.200 HHz TSC Auto 16 Power vs Time
EDGE Power vs Time P-GSH | |rass/mi Off
Y Scale/Div 46.8 deg
ip OHode Phase and Freq.
; RF Envelope Edp
Avg Type
Fur Avgr
Meas Time =
1 Slot 3 Agilent @aMnd%[S MHFGS Measure
m il iy I|| Trig Source BTS Ch Freq 935.200 MHz Transhit Pwr
- m'mﬂl 0 ” R_F Burstr Spectrum (Freq Domain) P-GSM
iHideband) X Ref -2.851s o ve Tin
Burst Sync, tef 0.07
Mean Transmit Power  Current Data Training Seq Phase & Freq
-10.77 dBm
1“?{3 Output RF
ef Pwr Midamble: -10 Spectrum
Spectrum
{Fren Domain}
I/Q Haveform Havef
averorm
(Time Domain}
More
1 of 2
.2%,... Agilent Technologies
":.'._ Innovating the HP Way



CDMA©ONe Option B74+BAC

4 Agilent 84:28:40  Jun 1, 2881 cdmalne Measure

v ———rrwe— S Channel Power
Base Ch Freq 1.00000 GHz PN 0fs@ x Bd[chlps] Power
Code Domain 15-85A ;
_ Mod Accuracy *Rho
{Rha)
- .
o — Code domain

Spur Close ’Sp urs
: — | *Freq. and Time

Waveform .ACP R

{Time Domain)

Al % —
Base Ch Freq 1.80000 GHz Cl;zr:vn:rl

Even Second Clock missing Channel Power 1S-95A
_ Mod Accuracy

w2 Agilent 18:52:29 May 11, 2001 cdmaOne Measure (ho)
. |
Base Ch Freq 1.93125 GHz PN Ofs@ x s hips] Channel Code Domain
Hod RAccuracy (Rho) 15-95A
_ Mod Accuracy
Rho (Rho) Spur Close
8.9993 [/0 Measured Compl Vector
Time_fgg%eis us - Code Domain Spectrum
Freq Error / (Freq Domain)
216.84 Hz
) Spur Close
Carrier 4F}:r ol dB Waveform
: | Channel Power Power Spectral Density [IRRSNIENAIIE,
EVH . Spectrum
2.60 % rms " ! ity D) -10.74 dBm/ 1.23000 NHz -71.63  dBm/Hz
Mag Error i an ACPR
1.81 ¥ rms Haveform
Phase Error 3 (Time Daomain)

1.07 deg rms

ACPR|| ‘o : . . -
Agilent Technologies
Innovating the HP Way



Bluetooth Option
€ 304

Agilent  05:31:58 Jun 12, 2606 RL Meas Setup

Channel 1 Avg Numb?g

ilant 10:E1-52 Apr 4, 2000 Blustooth Man=urn

Cheanrel 1 Packet Type D1 THgRFB  Sync Fraamb Duput

Carrier Fﬁ Drift “. Power

|;-,-rm' N Aftan 10 8 Chars
rr&quc-ncy Dirift Maximum Drift Hate

L "““' "'U[u'lm F 'f “ q/hh“
H l

Average Power Peak Power
-2.31 dBm -2.25 dBm

s Agilent  B5:33:37 Jun 12, 2066 RL I Meas Setup

Channel 1 Avg Numb?g

\’»%”NMH‘ 'ﬂ«MlW"r U 'Wﬂ\WMﬂh’r\‘MWNWW“‘ﬂﬂ’» g

Frequency Drift 51.54 kHz
Maximum Drift 1.385 kHz

||’\||\J|

i
H |“|J ) h| M k

#YBH 3 MHz

... Agilent Technologies
Innovating the HP Way




..2%... Agilent Technologies
‘.'.f.'.. Innovating the HP Way



LR TR A REWrk AA IR
4k http://www.edatop.com

HEMXERITBINREHRE

Sy it 55 (www.edatop.com) H1 £ 44 5K H 0T 26— 2 SR TREIN AR AL, BU) &1 T
B S REBIHER AA TR BATT 2006 F145 59 10% EDA W (www.mweda.com), I
TR AT ] A 5 R R DO AR R B Btk N A B ittt e Dt th 22 BB i P LA S R e et 48 i
FURAEA ADS . HFSS STV SRR, %% v JFea 5 AIRIB R skt . s
TN AL SRR T 2 AT B4, FEBEOT 4 TR T 2k E R Ty 2% i Af o i i
WS B ENEEEZRKEANMA AR, DG TR AR Aol 42—
THEZREEHX A,

Syt BRI FE S http://www.edatop.com/peixun/rfe/129.html

i3 SHn T2 ar AR IIRIZ RS

95 > 2N EHRIE T A M IEAE BRI TRRE . S0 I B vk 15 VI EREE AT A

6 s alse 5 L BT S IR = A 3% 30 I TRLEERYIRRRN 3 A 30b . v

- B1G0 B AT 2 TS TR S 3 A 4 0 Sl 0 A

Sl g BORBHED. A, R R SE A SR — A A
T T AT TR

BRI http://www.edatop.com/peixun/rfe/110.html

ADS # S_l i%i}” i%*iﬁ% ‘ * MIIMIT-:M"I:D!.I -

BB EN R, AU ADS HIl#RE, L5 10 7] ADS

ADSIEIIEERES
PR BREER AT 2 4F ADS i HI 250 F T Bl SR A0 5 T A R | ®e®. smarcsustinn

MR @R

SV EIR T KU, JF2 4Gt sesl, MR AR A

J— s

S YHE T ADS FETGRSN AR R T JEAE RGBT AL L ST
TR A A o BELE RS AE S O I B) A 22 2 A6 ADS, SRR TH S A% : g
AREESy, HADS FUIER I BISERRER TAET 25, i ADS ik &5, . . | memEl e

WRAERIHE:  http://www.edatop.com/peixun/ads/13.html

HFSS 3 =R 2 ELE

DN RS T A AN HFSS BN, RICA H WA, B
e L b G HESS ISR, T W T, S TIRA ST HESS
WS KR S AT TR . WSS, AR 3 A

HESS S E L GV, BT RES 2 i BB BT R, R TK) HFSS
5 2 AR RA N -
BRAEMAE: http://www.edatop.com/peixun/hfss/11.html

FU i —

s

LS




TR . RE Bt N4 R
W4l http://www.edatop.com

CST 3 iHiligre &L P 2e
B CSTiSmitilmess
ZR IS 5 R E S 1 EDA WALFIHEH, AT, R%. iR

VI CST ol TAE RSN BRIEER:, i RIEH AR+ & & 5 &%
W, UL, WLV ERITAG, A1 R GuH S 2] CST Tl TAEM
I L) e S LA A . RGBT S5 AU ) B vt N ] o HLIW Sz,
T EAE X 3 A H St 2 B RE -

PREEM L. http://www.edatop.com/peixun/cst/24.html

| ,;' o HFSS X%i&itiEilligfe £
Ansys AFSS
REAER TN gl g 6 IWBIIELR LRI, RIS, AR,

f Qf’?‘ﬁﬁ HS A SR SE PR R PR 45 &, AT R AR T HFSS K&K
- E‘-; SRR, REARESE. BER HESS K4 ¥ it iife, T LL#sBEm
ey di 2 ) MR ] HFSS Bt Rg, 1ERE Wi A F -

AL http://www.edatop.com/peixun/hfss/122.html

-

13.56MHz NFC/RFID 4B X %&i&it1ZEEEE 22

RS A [T VIRRE, 5K 13.56MHz 25 AR 2k ¥ 1 5 B 07
FLTF SRS &, AT RS A T 13.56MHz 452 8 A 26 () TAE J5
B VE Wik L AT ] HESS Fil CST 1) B4 4k B R 26 (1 LAk - E

B, RIS T 13.56MHz 288 K 26 UL IC Ha % (1) e vk A ke Jd o
ZEURRM ), v LA B P & 5] H 48 13.56MHz £k el R £k & JLIT
T R P B L B AR -

PEREW Y. http://www.edatop.com/peixun/antenna/116.html

L8 RS ST

HANBIRIEM TS
¥ AL T 2004 4, 10 ZEFEE AR,
X —HEU LT TR A R & Wt TREM A%, 8 T ATt A A 2k

X LI FE IS PR TR, 495 Chr TRE, EW. SEH. 5%

BRARFAD:
X SR EHIE M http://www.edatop.com

% ki EDA M:  http://www.mweda.com

X CETVES)E: http://shop36920890.taobao.com




