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1. Select column to edit
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Ending Frequency -8 8GHz
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Rect Gaussian Nyquist RootNyquist
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4-169 FFT RBW
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3GPP-R5-DL 30 3GPP-R5
3GPP-R5-UL 30 3GPP-R5
3GPP-R6-DL 40 3GPP-R6
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RFID 21 RFID
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-100 -100
&m aam il
Start: -3.2 ms Scale: 320 Lis/div Center: 100 MHz Span; 200 kHz
Marker: -3.2 ms
K 39.6179437117 kHz
Hz
a2k N A . -
Hz 7
fdiv <L~ o S~
-160 k
Hz
Start: -3.2 ms Scale: 320 Lis/div
4-36 1
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Single

Define

— View: Select

— View: Define

Select

Single

Marker: -3.2 ms
396179437117 kiHz
160 k
H

=4

-160 k

iz
Start: -3.2 ms

Scale: 320 ps/div]
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Demod: Analog Demod

Demod Analog Demod Measure
4-7
Measure
AM Demod AM p.4-42
FM Demod FM p.4-43
PM Demod PM p.4-44
1Q versus Time 1Q p.4-45
Pulse Spectrum p.4-46
1. Demod

2. Analog Demod

3 4-7
4,
a. Frequency/Channel
b. Span
c. Amplitude
= 4-129
4-137
5. Acquisition/Analysis
= 4-34
6. Meas Setup

= Meas Setup
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ASK/FSK
ASK (Amplitude Shift Keying) FSK (Frequency Shift
Keying)
= ASK
(Measure) ............. AM (AM Demod)
(Span) ... 500kHz
(Acquisition Length) .... 10.24ms
m  FSK
(Measure) ............. FM (FM Demod)
(Span) ... 500kHz
(Acquisition Length) . ... 10.24ms
(Vertical Scale) . ...... 1.6MHz
4-191
4-38
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4-42

Meas
Setup

Carrier Amplitude
Detection

AM
AM Vs
4-37 Measure > Show Measurements
= (Am — Ag) / Ay
An Ag 0%
Meas Setup
AM Meas Setup
Ag
Average — Ay
Median — [( )+( )]/2 Ay
VS.
e | | | |
Frequency: 100 MHz Acquisition Length: €.4 |ns Cancel -Back |
Span: 1 MHz Carrier Amplitude
Input Att: 20 dB Detection
! Average | Median
i AAIAA g
Bm /\ f\’/\/ \ 7 \ \ /| em
5
dB/ 10
dB/
54
dBmn 104 m
Timing: T I dBm
Start: -6.4 ms Scale: 640 ps/| Center: 100 MHz Span: 1 MHz
100

%

+AM: 553 % /\ //\ /\
-AM: -49.85 % 20|/ f £

Total AM: 5257 % %/ |/ / /
/ / / /

-100
%

Start: -6.4 ms Scale: 320 s/
vipenot ]
VS
( - )12
4-37 AM
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FM
FM Vs
4-38 Measure > Show Measurements
Meas
Meas Setup
FM Meas Setup
Auto Carrier
On—
0) Frequency Error
Off — Frequency Offset
Frequency Offset Auto Carrier  Off
(0)
-30 +30 MHz
Threshold
—100.0 0.0dB
VS.
S — e ——
Frequency: 100 MHz Acquisition Length: 124 ms Cancel -Back |
Span: 500 kHz Auto Carrier
Input Att: 20 dB
' ! | on | off
-4 4 Frequency Error
dBrm dBrm (Hz)
A L | Lk
5 ‘H | Threshold
dBf 10 (dB)
dB/
}J \l -100
d-54 . II
Brn
- = -104 [y
Tirming: l dBm hl ‘
Start: -12.8 ms Scale: 1.28 ms/ Center: 100 MHz Span: 500 kHz
400
kHz
Peak-Peak: 388.544974 kHz
Peak-Peak /2: 194272487 kHz /“
+Peak: 194313387 kHz 80 . J’ “\
/2 -Peak:  -194.231587 kHz kHz/ 1] \
RMS: 136.393144 kHz / \ '[ \
—400
RMS Vs kHz
Start: -12.8 ms Scale: 640 s/

4-38 FM
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4-44

Meas
Setup

Auto Carrier

Carrier Frequency

Frequency Offset

Auto Phase

Phase Offset

Threshold

PM
PM Vs
Meas Setup
PM Meas Setup
On—
Frequency/Channel > Center Freq
= +
Carrier Frequency
Frequency Error
Off — Carrier Frequency Frequency Offset
Carrier Frequency  Frequency Offset
Auto Carrier  Off
+ /2
Marker=> > CarrierFreq=MarkerFreq 1
Auto Carrier  Off
- 2+ 2
On— 0°
Phase Offset
Off — Phase Offset
Auto Phase  Off
10° 10°
—-180  +180°
Marker= > MarkerPhase to Zero 1 0°
—100.0 0.0 dBfs —35dBfs
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Marker: -4.949121094 ms
19.845 de

+180°

———» Peak-Peak: 61.875de
° Scale/Lines > View Scale...

[ ] +Peak: 35.082deg
. Peak: -26.793 deg do/
u RMS: 13.084 deg
= RMS

-250

deg

Start: -5 ms Scale: 16 s/
Measure > Show Measurements T
Vs
4-39 PM

Measure > Show Measurements

4-39
(degree) System > Instrument Setup... >
Angular Units
IQ
/Q I/Q Vs
I Q
10 Meas Setup
500 -1
mv -Q

PSS AN AT AWSANTANIAWIAWIAWIATIAN
LAZRNVANVANVANVAN VAN VAN VAN VAN VAV VAN |

-500
my
Start: -160 ps T Scale: 8 psf
vs. 1/Q
I Q
4-40 1Q
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4-46

FFT
4-34
FFT

Meas Setup

VS.

Frequency: 1.5 GHz Acquisition Length: 80 |5 LCancel -Back |

Span: 15 MHz
Input Att: 20 dB

-
-

-10 -10
dBm dBm

10
dB/ 10
dB/

-110
dBrn 110

Timing: r dBm
Start: -32 ms Scale: 3.2 ms Center: 1 GHz Span: 5 MHz

dBm [[! .,|||Ju.|.|.| Uil b i d i bl b il o, o
Center: 1 GHz Span: 5 MHz

Analog Demod: Pulse Spectrum T

FFT

4-41
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21 Demod: Digital Demod
Demod Digital Demod Measure
4-8

MEASURE

Constellation p.4-54
EVM EVM (Error Vector Magnitude) p.4-55
IQ/Frequency versus Time Q p.4-56
Power versus Time p.4-57
Symbol Table p.4-58

Eye Diagram p.4-58
AM/AM AM/AM p.4-59
AM/PM AM/PM p.4-61
CCDF CCDF p.4-62
PDF PDF p.4-63
FSK Deviations FSK p.4-64

C
Meas Setup
Meas Setup
Parameter Presets...
4-9
4-9
o/BT

802.15.4/0QPSK | OQPSK 1M/s 0
NADC 1/4x QPSK 24.3k/s RootRaisedCosine 0.35
PDC 1/4x QPSK 21k/s RootRaisedCosine 0.5
PHS 1/4x QPSK 192k/s RootRaisedCosine 0.5
TETRA 1/4n QPSK 18k/s RootRaisedCosine 0.35
GSM GMSK 270.833k/s 0.3
CDPD GMSK 19.2k/s 0.5
Bluetooth GFSK 1M/s 0.5
P25_C4FM P25_C4FM 4.8k/s RaisedCosine 0.2
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Modulation Type...
4-10 I
4-10
MEASURE 1/4MQPSK PSK/QAM1 |GMSK |FSK?2 ASK OQPSK |P25_C4FM CPM
Constallation I I I I 14 14 14 14
EVM - e - - P
IQ/Frequency versus Time I I I - I I I
Power versus Time 14
Symbol Table v v v I v I I v
Eye Diagram v v v I v I I v
AM/AM  AM/PM I
CCDF  PDF v v v - -
FSK Deviations 14
1 BPSK, QPSK, 8PSK, D8PSK, 16QAM, 32QAM, 64QAM, 128QAM, 256QAM
2 GFSK, FSK, 4FSK, 8FSK, 16FSK
n P25 C4FM 20kHz  50kHz
50kHz (Acquisition/Analysis
> Acquisition Length)  32ms
n OQPSK 3
Technical Reference = xix
Specifications Acquisition
Modulation
Parameters...
Symbol Rate —
8PSK 3
Measurement Filter... —
None RootRaisedCosine User Filter
Reference Filter... —
None RaisedCosine Gaussian Half Sine User Filter
4-52
User Filter
Load User Filter Measurement Reference
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Filter Parameter — Measurement Filter  Reference Filter  o/BT
0.0001 1

Load User Filter Measurement —

Load User Filter Reference —

4-266

Modulation Type 4-48 ASK

Auto Modulation Depth — ASK 2

On ( )—
Modulation Depth

Off — Modulation Depth
Modulation Depth — Auto Modulation Depth  Off ASK

2 0 100%

Modulation Type 4-48 ASK FSK GFSK

Decoding Format...—
NRZ Manchester Miller

Modulation Type 4-48 GFSK FSK 4FSK 8FSK
16FSK

Auto Frequency Deviation —

On ( )—
Frequency Deviation

Off — Frequency Deviation

Frequency Deviation — Auto Frequency Deviation  Off
0 /2 [Hz]
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Symbol Timing Search —

On—
© (S
(=(C-S)/8)
Symbol Rate 4-48

Symbol Rate +5%

Off — Symbol Rate

Modulation Type 4-48 CPM
Auto Modulation Index Detection —

On ( )—
Modulation Index...

Off — Modulation Index...

Modulation Index...— Auto Modulation Index Detection  Off
“4/16,5/16” “5/16,6/16” “6/16,7/16”
“7/16,10/16” “12/16,13/16” “8/16,8/16”

Auto Carrier

On ( )—
Frequency Error

Off — Frequency Offset

Frequency Offset Auto Carrier ~ Off
(0)
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RSA3408B

OQPSK Q

OQPSK I Q 1/2
View: Define > Q Data Half Symbol Shift

+—1I Q 12
0—Q
-—1 Q 12
]
= EVM
L]
m JQvs
Q Data Half Symbol Shift 0 (Mag Error)
(Phase Error) EVM

Mag Error  Phase Error —-————
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4-42

C——>| (Measurement |C > [ C—=>| (Reference

Filter) Filter)

|

A% A%
. *EVM = CCDF
. * AM/AM = PDF
. *AM/PM = FSK

4-42

(Measurement Filter)

(Reference
Filter)

EVM AM/AM AM/PM CCDF PDF FSK
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1. Demod

2. Digital Demod

3. 4-47 4-8
4.

a. Frequency/Channel

b. Span

c. Amplitude

= 4-129

4-137

5. Acquisition/Analysis

= 4-34

(Modulation Type 4-48 ) ASK FSK GFSK
(Analysis Length  4-34 ) ASK FSK

GFSK 16
(]
(]
L] (Acquisition/Analysis > Acquisition

Length)
= 4-191

4-38

RSA3408B 4-53



Demod

4-43
(Meas Setup > Modulation Type...) P25 C4FM
Modulation Fidelity
I/Q
= Meas Setup 4-47
4-191

VS.

Tekironix RSA 34088

Frequency: 1.5 GHz Acquisition Length: 160|us

PAUSE IMEAS SETUP
|

Cancel - Back

Span: 10 MHz Parameter
Input Att: 20 dB Presets...
Al-R: 22359375 s Marker: 1.49885625 GHz Off
-2.746 dB -88.317 dBm =
5 5 Modulation
dBmn dBm Type...
Wﬁpk 12804M
dét} 10 N Modulation
dB/ | Parameters...
8105 'r \AL Auto Carrier
B
— -105 FJU ,{h
Tireg - ] T ™o e
Start: -20 ms Scale: 2 ms/ Center: 1.5 GHz Span: 5 MHz#
EVM: 0.28 % RMS Marker: -10.34546875 ms (Higuencv oy
9 0.33
0.62 0/0 Peak @ sym 241 217465 deq =60 3126851551
EVM RMS MagErr: 0.2 %RMS a75 |
0.56 % Peak @ sym 241 m
Phase Err:  0.27 deg RMS
RMS 169deg  Peak @ sym 431
Rho:  0.9999
RMS Length: 536 syrmbols
FreqErr: -560.313 Hz
(P) Origin Offset: -62.7 dB 975
. m
Scale: 103,837 mv/Unit 54
Digital Demod: Constellation
1Q
P25 C4FM
- . I ideli Marker: -2,2323097099 s
Modulation Flfjellty S tee m
RMS RMS Error Magnitude:  0.274 %
Carrier Frequency Offset: -21.12 Hz
Deviation:  1.808 kHz
Length: 1227 symbols
B
-5.966 5.966
4-43
4-54 RSA3408B
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EVM
EVM (Error Vector Magnitude) 4-44
EVM vs
= Meas Setup 4-47
4-191

VS.

FReE RUN IEEEEI

N —
Frequency: 300 MHz Acquisition Length: 12} ms LCancel -Back |
Span: 100 kHz Parameter
Input Att: 20dB y Presets...
POC
0 0 Modulation
B TIRTONITM A TRCAMATIMNA®Y | com Type...
1/4P1_QPSK
10 1
B/ 10 i ‘ Modulation
dB/ / Parameters...
-100 Auto Carrier
<Em -100 -MM(‘ ﬂ%
I —— -/ . _on | off

Start: -12.8 ms Scale: 1.28 ms/| Center: 800 MHz Span: 100 kHz

Carrier
EVM: 05 %RMS Frequency (Hz)
1.32%  Peak @ sym 165 ——TTTTTT
100 -45.07337 16383305
MagErr:  0.22 %RMS % —

-057 % Pezk @ sym 10

Phase Err:  0.26 deg
0.74deg  Peak @ sym 165

Rho: 09999 %/
Length: 201 symbols
FreqErr: -45.446 Hz
Origin Offset: 46 dB 0

%
Digital Denljod: EVM T

Start: -11.18125 ms  Scale: 953,125 s/

EVM

EVM RMS

RMS

RMS

(P)

IQ
4-44 EVM
(degree) System > Instrument Setup... >

Angular Units
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4-56

[e]

1/Q
Type) FSK GFSK

4-45

P25 CAFM
P25 C4FM

1= Meas Setup

(Meas Setup > Modulation

P25 C4FM
I/Q Vs I Q
Vs FSK GFSK
Modulation Fidelity
4-47
4-191

1/Q Vs 5;28
Q
100
v
-500
my
Start: -11.175 ms Scale: 948,125 ps/f
kH
FSK GFSK ‘
10 VHVL nM‘n!hﬂvm MM IL r.ﬂ\n:l “‘IAU »H 2 hd{v“uu ]rﬂml n“nlner'va Al l m
e T M |
-50
Hz
Start: -11.175 ms Scale: 948,125 s/
VS Modulation Fidelity Marker: -2,.3839763766 s
P25 C4FM RMS Error Magnitude:  0.274 % 5 18067138214 kfz _F
Carrier Frequency Offset: -21.12 Hz kHz
/ Deviation: 1808 kHz
Length: 1227 symbols
1
RMS kHz/

4-45 1Q

-2.40349 s 6.387153 ms/
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RSA3408B

= Meas Setup

Tekironix RSA 34088

N
Frequency: 1.5 GHz
Span: 36 MHz
Input Att:  20dB

VS

4-46

4-47

4-191

VS.

! PAUSE !MEAS SETUP
I

Marker: -33,10578125 ms
-4.526 dBm
10

dBm B

Y

I Timing: 4

Acquisition Length: 40 i[is Cancel - Back
Parameter
Presets...
or
10 Modulation
dBm Type...
ASK
10 Modulation
dB/ Parameters...
Auto Carrier
-90
o Ll e [ on |

Start: -60.2945231 ms Scale: 6 ms/ Center: 13.608527 MHz Span: 5 MHz
Marker: -33.675 ms Frequency Error
-5.178 dBm (Hz)
-3.8 — P |-515.9271807584
dBrn
1 N f r p 4..“] re
0.2
dB/
\\1 M - |y By \ LJ.J k o
5.8
dBmn
Start: -33.737188 ms Scale: 9.921875 s/

Digital Demod: Power versus Time T

4-46

VS

4-57
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4-58

4-43
1= Meas Setup 4-47
4-191
Marker: 199sym
01
0: 10001010 10010001 11000110 11010101 11000100 11000100 01000000 00100001 =l

32: 00011000 01001110 01010101 10000110 11110100 11011100 10001010 00010101
64: 10100111 11101100 10010010 11011111 10010011 01010011 00110000 00011000
96: 11001010 00110100 10111111 10100010 11000111 01011001 01100111 10001111
128: 10111010 00001101 01101101 11011000 00101101 01111101 01010100 00001010
160: 01010111 10010111 01110000 00111001 11010010 01111010 11101010 00100100
192: 00110011 1000018H

4-47

4-43

== Meas Setup

Marker: -1.693 75ms
-0.698

4-47
4-191

15

300 e

m/

-15

4-48

Angular Units

(degree)

95.238095 ps

System > Instrument Setup... >
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View: Define > Subview

Content..

RSA3408B

1dB

AM/AM

AM/AM

Tekironix RSA 34088

Frequency: 1.5 GHz Acquisition Length: 161

1 MHz
1S dB

Span:
Input Att:

RF

VS.

(curve fitting)

PAUSE JMEAS SETUP

Cancel - Back

)
dBm

10
dB/

-94
dBm

975

Tirming: +—

-975
m

Start: -240 s

Scale: 24 s/

— 1dB Compression @

—> Index | AM/AM Coeff. | AM/PM Coeff, ﬂ dBlr%
0 3.296e-003

1 4.128e-001
2 1.221e-001
3 | z177e-002
4 2.819e-003
5 1.261e-004

| 29936006

AM/AM

-5.12 dBm

4.172e-003
1.83%9e-003
3.610e-004
3.690e-005
2.130e-006
5.931e-003

AM/PM

4-60

Maximum Coefficients

4-49 AM/AM

-1.454

1.454

AM/AM

16CAM

On Off
-1.3617304508

5.00dB/ : 11 dBm

Parameter
Presets...

Off

Modulation
Type...

Modulation
Parameters...

Auto Carrier

Frequency Error
(Hz)

Maximum
Coefficients

3

Scroll Table

Go to page 2
(of 2)
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Meas
Setup

Linear Signal Region
Unit

Linear Signal Region

Maximum Coefficient

Display Reference Line

Display Best Fit Line

Linear Signal Region
Mask

Scroll Table

4-60

Meas Setup
AM/AM Meas Setup

4-47

Linear Signal Region

dB ( )—
dBm —
AM/AM

—100 50dB

Linear Signal Region —

Linear Signal Region

Meas Setup
(0)
—10dB
AM/AM
4-50

4-50 Linear Signal Region

f(x) = apx® + axt + ax? + ..

AM/AM

0 15
n 15
+ ax"
4-59 4-49

On Off
On Off
On Off

RSA3408B
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RSA3408B

AM/PM

AM/PM RF

Tekironix RSA 34088

Frequency: 1.5 GHz
Span: 1 MHz
Input Att: 15dB

VS.

Acquisition Length: 1.6 |ns

(curve fitting)

PAUSE JIMEAS SETUP

Cancel - Back

&
dBm

10
dB/

-94
dBm

975 )

Timing: =

-975 /
| m

Start: -240 s

Scale: 24 s/ -1.454 1.454

—» Index | AM/AM Coeff.
= -001

1 3.24%e-001
2 -2.125e-001
3 -3.378e-002
- -2.996e-003
= -1.534e-004
5] -4.431e-006

AM/AM
4-51 AM/PM
M
Meas Setup
Meas Setup
4-60

AM/PM Coeff,

-1.214e-001
2.692e-002
1.95%e-002
3.225e-003
2.652e-004
1.246e-005
2.330e-007

- 55
deq

11,00
deg/ P
55
deg
g -39 dBrm 5.00dB/ : 11 dBm

AM/PM AM/PM

160AM

on Off
-396.5957681689m

Parameter
Presets...

Off

Modulation
Type...

Modulation
Parameters...

Auto Carrier

Frequency Error
(Hz)

Maximum
Coefficients

=

Scroll Table

Go to page 2
(of 2)

Linear Signal Region Mask AM/AM

4-61



Demod

CCDF

CCDF (Complementary Cumulative Distribution Func-

tion)

Time

CCDF

Tekironix RSA 34088

Frequency: 15 GHz
Span: 15 MHz
Input Att: 15 dB

4-52

CCDF 4-100

Acquisition Length: 40 us

Marker: -3.180078125 ms
-5.15 dBm

5]
dBm

—_ 1
I )
AM/AM o T ;
View: Define > Subview dB/
Content...
-39
dBrn
Timing: =
. \ Start: -10 ms Scale: 1 ms/
L ™ Ref.
™ Peak:  1.97 dém
Average: -3.80 dBm (49.23 %)
Crest Factor: 577 dB
——— > Data
u Peak: -0.79dBm
Average: -4.75dBm (53.85 %)
u Crest Factor:  3.96dB
u Ref. Data
10 %. 300dB 23048
1 % 440dB 32048
CCDF 0.1 % 520dB8 37048
0.01%: 570dB 390dB
CCDF
4-52 CCDF
Meas
Meas Setup
CCDF Meas Setup
4-47
Linear Signal Region AM/AM
Unit
Linear Signal Region AM/AM
Horizontal Division
0.01 1dB

Display Gaussian Line

4-62

5.0
dBm/

Cancel - Back

MEASSETUP |

Parameter
Presets...

Off

Modulation
Type...

16QAM

Modulation
Parameters...

Auto Carrier

5.0dBm/ : 6 dBm
Frequency Error
(Hz)
% 77matet
Ref Linear Signal
Gaussian | Region Unit
decade @
/ Linear Signal
Region (dB)
-10
O'%.rl “
" St 0B Scale: 208/ Stop: 1208 ?&g’)page 2
AM/AM AM/PM
CCDF
Meas Setup
AM/PM 4-60
AM/PM 4-60
0.1dB
On Off
RSA3408B
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PDF

PDF (Probability Distribution Function)

4-53

Tektronix RSA 3408B 0 MEAS SETUP
Frequency: 1.5 GHz Acquisition Length: 40 s Lancel -Back |
Span: 15 MHz Parameter
Input Att: 15 4B Presets...
Marker: -3.180078125 rms Off
Vs — =L Modulation
dBm Type...
dBm 160
AM/AM m = |
View: Define > Subview B/ 50 Modulation
Content... dBmy Parameters...
Q9 Auto Carrier
dBm s
Timing: = | dBm on Off
Start: -10 ms Scale: 1 ms/ 5.0dBm/ : 6 dBmFreq,%IW
et Peak: 197 dém (Hz)
Average: -3.20dBm 0/5 -77. 2724213991
——> Data o Rof | e
Peak: -079 dem v kﬁ;i;sdg?tal
Average: -4.75dBm
05 I |
%o/ Linear Signal
Region (dB)
-10
0/[0) Horizontal
Start: -15 dB Stop: 15 dp Division
PDF AM/AM AM/PM
CCDF
4-53 PDF
Meas
Meas Setup
PDF Meas Setup
Meas Setup
4-47
Linear Signal Region AM/AM AM/PM 4-60
Unit
Linear Signal Region AM/AM AM/PM 4-60
Horizontal Division
0.01 1dB 0.1dB
RSA3408B 4-63




Demod

4-64

FSK

(Meas Setup > Modulation Type) GFSK FSK 4FSK 8FSK
16FSK
1= Meas Setup 4-47

VS.
View: Define — Subview Content...

5/, 8 1:10:27 PM ! PAUSE !l Modulation Param
L | |
Frequency: 1.5 GHz Acquisition Length: 160 |us Cancel - Back
Span: 10 MHz Symbol Rate
Input Att: 10 dB (Symbols/Sec)
10k
0 Measurement
dBm 5 = Filter...
MNone
10 y Reference
dB/ 1 Filter...
/ (Gavssian
RMS -100 . Filter Parameter
dBm 5 :
|Timing: —— ; ~ 0.3
Start: -38.4 ms Scale: 3.84 msf Os 199966582 L
Auto Frequency
\ Max Avg Deviation
RMSFSKErr: 867 % 867 % Symbol Timing Err: -0.017 |6 [IJ off
Peak FSK Err:  20.136 % 20.136 % Calculated Symbol Rate:  10.0017(kSym/sec
Frequency
L Deviation (Hz)
3 4 e 43 | gymbol Timing Search 81007k
n <
Max(Hz) 3.389% 3.368k 10.1k Symbol Timing
Min(Hz) 9,865k 3.202k 3.191k 9.893k Search
avg(Hz) | 10001k 3.3k 3.205k | 9.99% on Off
Go to page 2
(of 2)
4-54 FSK 4FSK
RMS
(RMS FSK Err Peak FSK Err) Meas Setup
Symbol Timing Search ~ On 4-50
(Calculated Symbol Rate) ©) S)

(Symbol Timing Err = (C-S)/S)
Symbol Rate 4-48

(Trace/Avg) (Average Count)
Max
Avg Max Avg
(Max)
(Min) (Avg)
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RSA3408B

10 Demod: Audio Measurements
AM/FM SN
4-11 3
Measure CwW

CCITT C-Message LPF (Low-Pass Filter) HPF
(High-Pass Filter)

FFT
S/A (Real Time
S/A) = 4-24
4-11
Measure
Signal/Noise & Distortion m S/N Signal to Noise Ratio
m SINAD Signal to Noise And Distortion +

m THD Total Harmonic Distortion
m TNHD Total Non-Harmonic Distortion
|

= AM
RMS
u FM
RMS /2

Harmonics m THD Total Harmonic Distortion

|

|
Hum & Noise Ratio = RMS

= RMS AM

= RMS FM
1. Demod Audio Measurement
2. Measure

S/N Signal to Noise/Distortion
3. Meas Setup Demod Type...
AM FM
4,
= 4-129
4-137
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4-141
Meas Setup Demod
Type Baseband Frequency/Channel > Center Freq 0
5. Meas Setup
Meas Setup 4-67
FFT
1. Trace/Avg
2. Trace Type... 3
®  Normal —
B Average —
Number Of Averages
1 1000
m  Hi-Res—FFT 1024 65536 (1024x64)

Extended Resolution...
x1 x2 x4 x8 x16 x32 x64

FFT
4-55

Marker: 250 kHz
-79.94 dBm
-2.4 ms 0 frame

FFT fra;ﬂe

Center: 125 kHz Span: 250 kHz

4-55 FFT
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RSA3408B

Meas
Setup

Demod Type

Audio LPF

Audio HPF

De-emphasis

(Signal/Noise & Distortion)

S/N

Meas Setup
Meas Setup

m  Baseband —
= AM—AM

s FM—FM

None

C-Message

CCITT 2

3kHz

15kHz
30kHz
80kHz

Butterworth

w| o o,

3

1 ITU-T 0.41, TABLE A.1/0.41 http://www.itu.int/rec/T-REC-0.41-199410-I/en

2 |TU-T 0.41, TABLE 1/0.41

4-13

None

50Hz
300Hz Butterworth
400Hz

g NN

4-14

None

25us
50us
75us
750us

De-emphasis

4-67
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4-68

Harmonics #

4-56 1 12 12
Harmonics # THD TNHD
3 (Non-Harmonic)
S/A = 4-13

Ignore Region
Non-Harmonics Threshold Spurious Threshold
Excursion

(Harmonic) 3

Ignore Region TNHD

Tekironix RSA 3408B 1 ) A MEAS SETUP

———————————

Frequency: 1.5 GHz Spectrum Length: X Lancel -Back |
Span: 10 MHz Demod Type...
Input Att: 20 dB :

dBm
MNone
2 I II-II Iln il N N I___ Audio HPF
dB/ R l.lLil‘-ﬂLl Ao HE s
F Uﬁﬁ s _»’Wrm e VP T None
dBm ] i A i i Nere |
Center 125 kHz Span: 250 kHz De-emphasis...
Marker: 10 kHz
-9.98 dBm N
-1.4296 5 0O frame one
i 57 Harmonics #
rame
- 1
0
frame
Center: 125 kHz Span: 250 kHz
S/N: 5463 dB Demod Type: FM
SINAD : 54.63dB RMS Freq. Deviation : 7.08 kHz
— THD: 0.13520% -57.38dB +Peﬂt ¢ 1003 ::HZ
4-15 TNHD: 0048 % -66.37 dB Peak: -10.08kHz

Pk-Pk: 20.05kHz

Pk-Pk/2: 10.03 kHz Go to page 2
(of 2)

Audio Freq: 10 kHz

Audio Measurements: Signal /Noise & Distor

4-56
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S (Signal)

4-15

4-15
S/N Signal to Noise ratio
AM - FM S/N = S/N&D
S: Signal Power Spectral Density
N&D: Noise and Distortion Power Spectral Density
SINAD Signal to Noise And Distortion +
SINAD = (S + N&D)/N&D
S: Signal Power Spectral Density
N&D: Noise and Distortion Power Spectral Density
THD Total Harmonic Distortion
THD = V(V42 + Vo2 + ... + V,9)/SL
Vn: Voltage Value of Harmonic Distortion Products
SL: Signal Level Voltage
TNHD Total Non-Harmonic Distortion
TNHD = V(V4Z + Vo2 + ... + V,9)/SL
Vn: Voltage Value of Non-Harmonic Distortion Products
SL: Signal Level Voltage
Audio Freq.
Audio Level (dBm)
AM RMS RMS
Max
Min
FM RMS RMS
+Peak
—Peak
Pk-Pk
Pk-Pk/2 1/2

RSA3408B
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(Harmonics)
12
Meas
Meas Setup
Meas Setup
4-67
THD AM  FM)
THD : 0.13529%  -57.38dB Demod Type : FM
B 2 E |4 |5 |6 I
HD Freq
HD: Harmonic Distortion HD Level
NHD Freq  |20S kHz 225,625 kHz 125 kHz
NHD: Non-Harmonic Distortion NHD Level |-68.17 dBc  -71.06 dBc  -73.04 dBc

4-70

Audio Measurements: Harmonics

Meas Setup — Scroll Table

4-57

4-57

(dBm)
(dBc)

RSA3408B
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(FFT/RBW > FFT Window) Black-
man-Harris 4B Rect
1 4 9
SINAD DC 5
4
4-58 4-188
A
2
< 3
DC
mﬁ
<= [~—~ [~—~ [~—~
5 9 9 9
9
4-58
44+4=8
4-58
7 8 Marker: 10 kHz
-122.78 dBrmn (-139.78 dBrn/Hz)
72.2
dBm
2 [ I O I O
00 [0 0 Wy m m
] [ I I | I T It | |
Scale/Lines > View Scale... > Horizontal Scale -1%3 ----- !
Center: 1.25 kHz Span: 2.5 kHz

4-59
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4-72

(Hum & Noise Ratio)

(AM) (FM) 2
AM FM
RMS Meas Setup
M
Meas Setup
4-67
Demod Type
Audio LPF
Audio HPF
De-emphasis
Save as Ref.
Save as Ref.
[ AM FM
[ ]
] = [dB]
4-16

l

Current RMS F.Dev : 7.0849 kHz
Ref. RMS F.Dev : 7.08 kHz

Audio Measurements: Hum & Noise

l

Demod Type: FM

Hum and Noise : 0.01dB

4-60
4-60 4-16
4-16
= RMS / RMS
AM = RMS /
FM = RMS / RMS
RSA3408B
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21 Demod: RFID
RFID (Radio Frequency Identification)
RFID IC
Interrogator
RFID ISO/IEC
EPCglobal
RFID 4-17
4-17 RFID

ISO/IEC 18000-4

Information technology — Radio frequency identification for item
management — Part 4: Parameters for air interface communications
at 2.45 GHz Mode-1 1

ISO/IEC 18000-6

Information technology — Radio frequency identification for item
management — Part 6: Parameters for air interface communications
at 860 MHz to 960 MHz Type-A, Type-B

ISO/IEC 18000-7

Information technology — Radio frequency identification for item
management — Part 7: Parameters for active air interface
communications at 433MHz

ISO/IEC 18092

Information technology — Telecommunications and information
exchange between systems — Near Field Communication —
Interface and Protocol (NFCIP-1)

ISO/IEC 14443-2

Identification cards — Contactless integrated circuit(s) cards —
Proximity cards — Part 2:Radio frequency power and signal interface
Type-A, Type-B

ISO/IEC 15693-2

Identification cards — Contactless integrated circuit(s) cards —
Vicinity cards — Part 2: Air interface and initialization

EPCglobal EPC Radio Frequency |dentity Protocols Class-1 Generation-2
UHF RFID Protocol for Communications at 860 MHz—960 MHz
Version 1.0.9 (ISO/IEC 18000-6 Type-C)

CoG1 Auto-ID Center Draft protocol specification for a 900 MHz Class 0

(EPCglobal Gen1
Class0)

Radio Frequency Identification Tag

C1G1
(EPCglobal Gen1
Class1)

Auto-ID Center TECHNICAL REPORT 860MHz—930MHz Class 1
Radio Frequency ldentification Tag Radio Frequency & Logical
Communication Interface Specification Candidate Recommendation,
Version 1.0.1

1 ISO/IEC 18000-4 Mode-2

RSA3408B 4-713
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RFID Measure
4-18 RFID
MEASURE
Carrier n
= OBW
= EBW
n EIRP
Spurious u
ACPR ACPR u ACPR
Power On/Down ]
u
| |
| |
RF Envelope / RF [
FSK Pulse FSK u
| |
| |
Constellation n
Eye Diagram :
Symbol Table u Tari
4-61 RFID RFID
ACPR
RF
RF / FSK

4-61 RFID
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(Input — Signal Input Port...) RF

02 256 MB (36MHz)
(Acquisition/Analysis > Acquisition Length) (Acqui-
sition/Analysis > Analysis Length) 1.28s 1
20ms 20ms 20ms 1
1. Demod
2. Standard... > RFID

3. Measure

Carrier
4.
= 4-129
4-137
5.
ACPR
4-34
®  View: Define
®  Overview Content... Zoom
4-28
6. Meas Setup
Meas Setup
7. Analyze
ACPR

RSA3408B 4-75
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Meas
Setup

Analyze

Counter Resolution

Power Ratio Unit for
OBW or EBW

Power Ratio for
OBW (%)

Power Ratio for
EBW (dB)

Antenna Gain

Channel Bandwidth

4-76

(Carrier)
OBW EBW EIRP
Meas Setup
RF Meas Setup
Meas Setup Analyze
ImHz 1MHz 10 1Hz
= S/A 4-11
OBW EBW % dB
= S/A OBW 4-10
S/A EBW 4-12
%
OBW
80 100% 99%
dB
EBW
—80 100 dB —20dB
EIRP
EIRP
—100 100 dB 0dB
EIRP
0 0Hz
RSA3408B
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RSA3408B

4-62

VS

c— ]

——————
Acquisition Length: 4 ri|s Cancel - Back

Frequency: 1.5 GHz

Span: 10 MHz
Input Att: 15 d& Analvze
Al-R:51.875 kHz Marker: -92.8015625 ms
. . 89.919 dB -14.519 dBm
View: Define 24 ms 15 frame 11 B Counter
-87 dBm Resolution (Hz )
frame 1
d_ 11
B Power Ratio Unit
| déo for OBW
. / % dB
;Ié}% Power Ratio for
0 111 OBW (dB)
frame dBm -20
Center: 1 GHz Span: 500 kHz Vrter S;a(r]goo lslérizms Scale: 3.2 ms/ Amplitude Offset
— > (Carrier Frequency: 1.000 077 818 GHz " 4515 dBm (-23.12 dBrn/Hz) (dB)
Occupied Band Width 11 : L] 0
OBW OBW!: 172.968 Hz dBrm |
EBW: 149.064 Hz Channel
EBW Maximum EIRP: 30 dBm Bandwidth (Hz )
EIRP SM

B et | B
e

Center: 1000081 GHz  Span: 105 kHz

RFID 18000 -4/6: Carrier

4-62

4-17



Demod

View: Define

—_

Show Views
Single — View: Select

Multi —

Overview Content...

B Spectrogram
m Waveform
® Zoom

Waveform  Zoom
4-28

Subview Content...

®  Spectrum
®  Power vs Time
®  Frequency vs Time

®  Zoomed Spectrum

4-191
View: Scale
Full Scale Default Scale 256K
1 (Acquisition/Analysis >
Analysis Length) 256K Default Scale
256K 256K

4-78 RSA3408B
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4-13

(Spurious)

S/A

M
Meas Setup

S/A

Meas Setup

4-13

4-63

(Ratio)

(deltaF)

MEAS SETUP
Cancel - Back

7}-20
oo | Ignore Re
z

Z
=
4
L
o
4
o

Signal Threshold

(dBm)

(Norrmal)
(Off)

RBW!: 100 kHz
2:

Trace

Scroll Table

1525M |4.725M -4.725M -7,925M | 7.925M |11.125M -11.125M-14,325M 14,

enter: 1. z
- = 1
20 deltaF(Hz)
Ratio -34.

tio(dBc) [|-34.82 |-34.84 |-4452 |-4458 |-48.77 -48.82 -51.38 |-51.41 |-53.17 |-53

1
=
i
@
(]
]
=]

=
=
5
a

1%7]

6

(=

(=]

=

@

i

ja

-

T

o

4-63

RFID

(RBW)

RBW/FFT

Video Filter

4-79
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VBW 1Hz 1GHz
Sweep Time for VBW lus  100s
ACPR
S/A ACPR ( ) 4-6
RFID ACPR
25
Meas
Meas Setup
ACPR Meas Setup Scroll Table S/A ACPR
4-6
Scroll Table 1 25
4-64 ACPR
Tekironix RSA 34088 MEAS SETUP
Frequency: 1 GHz RBW: 16 kHz Cancel -Back |
Span: 4 MHz Scroll Table Main Channel
Input Att: 15dB Bandwidth (Hz)
SO0k
0 Adjacent Channel
dBm i > Bandwidth (Hz)
SO0k
’ Chan Spacing
(Hz)
, S00k
dé(])r n/ {'"; I 'U‘ Measurement
Ay i Filter Shape...
an | ‘UW }I h T h | ‘r ,\ [1 L | A MNyquist
VANYRVAR | 1[ JRYIIR "1/ |RolloffRatio
t | H t ( L | I
AR Vo lf [ | | VoY
-100 rr l.’# it ; J y ¥ § LJ f H_f K 0.5
dBm i|
Center: 1 GHz Span: 4 MHz Scroll Table =
Main Channel Power: -7.8 dBm
1 2 123 4 S 6 7 3 9
Scroll Table Offset Frequency  [500k Hz [1 MHz[1.5 MHz [2 M Hz[2.5 M Hz [3 M Hz[3.5 M Hz [4 M Hz[4.5 I
ACPR Upper (dB) [-38.45 -48.06 - - - - - -
ACPR Lower (dB) |-38.43  -44.11 -47.99 - - - - - -

4-80

RFID 18000 -4/6: ACPR

4-64 ACPR

# Scroll Table:

RSA3408
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Demod

Meas
Setup

(Power On/Down)

Meas Setup
Meas Setup RF
FSK
Analyze
Meas Setup Analyze
Standard Type 4-19
4-19
Standard Type / Tari 2
18000-4-1 R—-T ASK Manchester / NRZ 30kbps
T—R FMO / NRZ
18000-6-A R—-T ASK PIE (Type A) 20us (Tari)
NRZ 33kbps
T—R FMO / NRZ 33kbps
18000-6-B R—-T ASK Manchester / NRZ 10kbps
T—R FMO / NRZ
18000-6-C R—-T DSB-ASK PIE (Type C) 6.25us (Tari)
SSB-ASK
PR-ASK NRZ 26.7kbps
T—R ASK FMO 26.7kbps
Miller (M_2/M_4 / M_8)
NRZ
18000-7 - FSK Manchester / NRZ 27.7kbps
14443-2-A R—-T ASK Modified Miller / NRZ 105.9375kbps
T—R OO0OK Manchester / NRZ 105.9375kbps
BPSK NRZ-L 4 211.875kbps
NRZ-L 2 423.75kbps
14443-2-B R—-T ASK NRz 105.9375kbps
T—R BPSK NRZ-L 8 105.9375kbps
NRZ-L 4 211.875kbps
NRZ-L 2 423.75kbps
18092(424k) - ASK Manchester / NRZ 212kbps
RSA3408B 4-81



Demod

4-19 ( )
Standard Type 1 / Tari 2
15693-2 R—T ASK 1 out of 4 / 1 out of 256
T—R SSC High / SSC Low
DSC High / DSC Low
COoGH1 R—=T ASK PWM 40kbps
T—R FSK NRz
C1G1 R—-T ASK PWM 70.18kbps
T—R Bit Cell 140.35kbps
Manual - ASK Manchester / FMO / NRZ 40kbps
DSB-ASK Miller / Modified Miller
SSB-ASK Miller (M_2/M_4 / M_8)
PR-ASK .
OOK PIE (Type A) 20us (Tari)
PIE (Type C) 6.25us (Tari)
FSK Manchester / FMO / NRZ 9.6kbps
Miller / Modified Miller
T R—>T (Interrogator) (Tag)
T—R (Tag) (Interrogator)
2 1ibps 51.2Mbps Tari 1ns 1s
DSB: Double sideband; SSB: Single sideband; PR: Phase reversal; OOK: On/Off key;
PIE: Pulse interval encoding; PWM: Pulse width modulation
SSC: Single Subcarrier; DSC: Double Subcarrier
Standard Type  CO0G1 C1G1
Tari ISO/IEC18000-6 Part A
0 Type A Reference Interval
NRZ-L 2,4,8
NRZ-L 1
Miller M  (M_24,8)
4-73
ISO/IEC EPCglobal
Modified Miller 4-65
0 1 1 0 0
4-65 Modified Miller
4-82 RSA3408B
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Link...

Modulation Type
Decoding Format

Auto Bit Rate /
Auto Tari

Bit Rate

Tari

Settling Error Width +-

Lower Threshold

RSA3408B

®  Interrogator —

m Tag—
4-3
4-3
Tari
Tari PIE Type A, C
= On— Bit Rate Tari
Tari
= Off — Tari Bit Rate Tari
Auto Bit Rate Auto Tari RF
4 On Off
Off
4 Auto Bit Rate
Auto Tari  Off On Auto
Bit Rate Auto Tari On Analyze
15693-2 Auto Bit Rate Auto Tari Bit Rate Tari
Auto Bit Rate  Off 4-3
1bps  51.2Mbps
Auto Tari  Off Tari 4-3 Ins 1s
Tari
/Tari 4-85
4-66
1 100% 5%
4-66 1 (Middle Threshold) [%] 10%
14443-2-A  18092(424k) 15693-2 5%
4-83



Demod

Middle Threshold 4-66
(Lower Threshold)  (Higher Threshold) 50%
14443-2-A  18092(424k) 15693-2 60%
Higher Threshold
4-66 (Middle Threshold)  99%
90% 15693-2 95%

Interpolation Points

0 7 0 0
< Interpolation Points +1
RF
4-86 4-67  4-88
4-68
View: Define — Edge #
0 1 2 3 4
T Settling Error Width
7\ i
T — —/— N — fmm—— — — —100%
/ N T

Higher Threshold

Lower Threshold

Lower Threshold

4-66
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Advanced Parameter... Standard Type 14443-2-A 14443-2-B
3
Channel Filter...—
®  None Interrogator

®  Raised Cosine Tag
Preamble —

= On —

. Off —
Side Band —
m  Upper —

m  Lower—

[Tari

Tari +20%

Tari
Cw RF

Meas Setup
Tari

1. Meas Setup

2. Standard Type...

3. Link Modulation Type Decoding Format
4. Auto Bit Rate Auto Tari Offt

5. Bit Rate
Tari Tari
+20%

6. Auto Bit Rate Auto Tari On

RSA3408B 4-85
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4-86

Auto Bit Rate
Tari

Auto Tari  Off

Auto Tari On

Auto Bit Rate

7. Analyze
/Tari
Bit Rate
4-91
4-67

Save > Save Table

Tekironix RSA 34088

*

4-237

Tari /Tari
(Calculated Bit Rate / Tari)
4-70
.CSV
vs
MEAS SETUP

Cancel - Back

Frequency: 1.5 GHz Acquisition Length: 4 n|s
Span: 10 MHz
Input Att:  15dB Analyze
Al-R: 238.125 kHz ¢ Marker: -58.8828125 ms ¢
o 11.415 dB -17.734 dBm =
View: Define 354’ ms 14 frame 0 Standard Type...
87 dBm - |
framg = ’Marlual
dBrn Link...
— 10
. dB/ ’7
Bm Modulation
4-84 Interpola- 0 100 Type...
tion Points frame dBm ASK
Center: 1 GHz Span: 500 kHz Start: -80.4 ms Scale: 2.88 ms/ Decoding
Sample Rate: 640 k Hz Marker: 17688%85433\;5 me Format...
Effective Sample Rate: 2.2 MHz 35 ‘NRZ
— »Index| Rise/Fal Time(s) | Settiing(s) l LMW Auto Bit Rate
0 p— a4 e, "
L"]
Fal 2.8320 a [ on | off
2| Rise 29360 11,054y LW/ Bit Rate
1 (Bit/Sec)
40k
-15
WY
7 , 78.301563 ms L1875 s/ o oPAge2

RFID 18000 -4/6: Power On/Down

View: Define > Edge #

4-67

(of 2)

RSA3408B
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RSA3408B

View: Define

RF 4-78

Show Views
Overview Content...
Subview Content...

Edge # Index

4-84 4-66
Guidelines

On —

Ooff —
Scroll Table
W
View: Scale/Lines > Scale > Unit dBm A\
W

RF FSK
RF Meas Setup
FSK

m  Standard Type  18000-7

m  Standard Type  Manual Decoding Format FSK

(RF Envelope / FSK Pulse)

4-87



Demod

4-84
tion Points

4-88

M
Meas Setup

I: Effective Sample Rate: 3.2 M Hz

Interpola-

4-20 — >

~

F

/FSK

4-81

Meas Setup

Sample Rate: £40 k Hz Marker

-74.929413327 ms
1.275 m¥/

[ Index | On width(s) | Off width(s) Duty('E‘ i /
o o e 7
1 | 1247984 25,241 = \
2 74.8. 25.20 745 f
3 | 24693 25,262 49.4: “ !
4 | 248034 25.271p 49.5: : L
- 74.88u 25,1740 7484 mi$
‘ 1 _»’_‘ Start: -75.004101 ms Scale: 7.5 s/
3
View: Define > Envelope #
Marker: -40.925 ms
35801173559 kHz
5
kHz ] R
FSK ‘
1
kHz/
[
i |r St 1 = —
kHz
Start: -42.475 ms Scale: 211.25 s/
4-68 RF FSK
4-68 RF FSK
4-69
4-20 RF FSK
Index View: Define > Envelope #
On-width / Off-width
Period = +
Duty = /
On-ripple / Off-ripple
Slope1 3 1 3
3 1
T1 T2 T3 T41 14443-2-A  18092(424k) 15693-2
1T T T4 ISO/IEC 18092 14443-2 15693-2
4-73 4-17
Save > Save Table  *.csv
4-237
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1
I

£

S .
L
S
I

(View: Define — Burst #
o 4 2 3 4

e B
{ L

o

N

g

View: Define — Envelope #

|

Higher Threshold

100%

Middle Threshold —— - 1 - - - % - - - - JE

I~ [
Lower Threshold - - - - - [ R B R

0%

** FSK

4-69 RF FSK

View: Define
4-78

Show Views
Overview Content...
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Subview Content...

4-21 RF FSK

Spectrum

Power vs Time

Frequency vs Time

Zoomed Spectrum

RF Envelope/FSK Pulse RF FSK

Constellation

Eye Diagram
Symbol Table
= 4-28
4-78
Burst # 4-89 4-69
0
Burst # + Edge # 20000
Edge # 4-87
Envelope # RF
Index 4-89 4-69 0 65536
Guidelines
On —
Off —
Scroll Table
Display Area
%
100%
0.1 100 100%
A%
View: Scale/Lines > Scale > Unit dBm W
A%
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RSA3408B

M
Meas Setup

Meas Setup

Modulation Depth:  10.286

Modulation Index:  5.422
Frequency Error: 0
Auto Bit Rate: N

Calculated Bit Rate: 423.7499 kBit/sec
Calculated Symbol Rate: 1.695 MSym/sec

4-22

Display Area
4-90

4-70

%
%
Hz

4-70

4-47
Marker: -11,203125 ms
0.864
0 deg
2
B |
-2
Display Area: 100.0 %
-2.983 2.983

IMarker: -30.271875 ms
331131

2

1.027

*——W\W

400
m/
e w— it
A i o Vi
-2
Display Area: 100.0 %
0 50 4
Marker: 0 sym
0
0: 0000000 10101010 10101010 A
24: 00110110 00100101 01100110
48: 01101010 01010101 01100110
72: 10101010 10010101 01010101
96: 10100110 01100101 10010101
12Z0: 01100110 10011010 10010101
144: 10011001 01011010 01011010
168: 10100101 10011001 01100110
1%2: 01101001 01011001 01010101
216: 10010101 01010110 01010110
240: 01010101 10011010 0110 j
-

4-81
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Meas Setup > Standard Type

4-22
4-22
18000-4-1 18000-6-A/B/C
14443-2-A/B  18092(424k)
C0G1 C1G1
Manual 18000-7 15693-2 Manual FSK
Interrogator / Tag Auto Bit Rate (On/Off) 1
Auto Bit Rate (On/Off) 1
2 Auto Bit Rate (On/Off) 1
2
3
3
Tari 0 4
0
Tari 1 4
1
1 Meas Setup
2 PIE
3 BPSK
4 PIE
4-71
A
= (A-B)/A
A = (A—B)/(A+B)
B
0 >
4-71
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4-23

4-23

0 0
1

—_

Don’t care

Preamble
Frame Sync SOF 1
Null

Z|»w| 1 X

Interrogator

Tag
EOF 1

=/m|H

15693-2

RF 4-89
Scroll Table
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Transient

Mode Time

Measure

1Q versus Time

CCDF
Pulse Measurements
Signal Source Analysis

4-72 Time
Time 4
®  Transient
4-97
= CCDF
CCDF
4-100 CCDF
®  Pulse Measurements
4-105
®  Signal Source Analysis

RSA3408B

4-114

Power versus Time
Frequency versus Time

CCDF

Pulse Characteristics

Phase Noise

Spurious

Real-Time Phase Noise
Real-Time Spurious
Frequency versus Time

21

4-95



Time

Time 3
4-30
n
“T”
= 4-167
| |
n
FFT
v Y
0 0
dBm dBm
o .
4B 10
fdiv @B
-100
dBm -100
—{Tmng (D) N\ dBm
Start: -51.2 #iS & 5.12 ms/div Center: 800 MHz Span: 100 kHz

-500 m
v
Start: -32.3 ms

4-73

Time

Demod
4-34

4-38

4-39

Scale: £43.75 pis/div

RSA3408B

FFT



Time

RSA3408B

Time Transient
4-24
Measure
1Q versus Time I/Q p.4-98
Power versus Time p.4-99
Frequency versus Time p.4-99
Meas Setup
1. Time Transient
2. 4-24
3.
a. Frequency/Channel
b. Span
C. Amplitude
=y 4-129
4-137
4. Acquisition/Analysis
= 4-34
= 4-191
4-38

4-97



Time

4-98

e}
I/Q

Tekironix RSA 34088

4-74
1/Q Vs

VS.

Frequency: 100 MHz Acquisition Length: &4 |ns

Span:

200 kHz

Input Att: 20 dB

0 0
T | dem

v \

dBrm

10

dB/ 10

dB/

;1100

Brn 3

Timing: = dég-g U
Start: -64 ms Scale: 6.4 ms/ Center: 100 MHz Span: 200 kHz

500 I
my

100
mv/

AVAYI\VAVAVAVAVIVAVAVAVAVAVAVAY aVAVL VaVaV VAVA TAVAN

PAUSE | MEASURE
| s | S —

Cancel - Back

IQ versus Time

Power versus
Time

Frequency versus
Time

AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAWAWAWAY

Scale: 2.56 ms/

1/Q VS

4-74 1Q

RSA3408B

Measurement Off




Time

RSA3408B

4-75
Vs

A AYIAA AA U A A A A A AN A AN AA AR

10
dB/

-100

Start: -84 ms T

VS

4-75

4-76

Scale: 256 ms/f

Vs

800
kHz

160

™~

EAN AN AN N
krief NN AN N

-800
kHz

AN

Start: -12.8 ms T

Vs

4-76

Scale: 512 psf
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Time
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Interpolation...

RSA3408B

Load Table

Save Table

Amplitude > Corrections...

Corrections Real Time S/A
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1 Mode Keys

3 View Keys
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1 Side Keys
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v
Measure Key

Allows you to select a measurement from the list that
iz appropriate to the current measurement
configuration. The knob wil become unassigned when
this key is pressed, The Spectrum Measurements and
Dermodulaton Measurements alow you to select a
standard, which may add more choices to the soft-
key menus or change the entire soft-key menu to be
standard-specific.,

Top Back
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(3 Time Analysis (Time M 1. Press the Frequency/Channel key on the
=33 Setting Frequency and front panel.
=28 r ;M 2. Set the center frequency with the Center Freq
Using the Channe side key.
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[81 vector Span mode.
=@ Setting Amplitude Start Freq
#-(QFFT and RBW sets the minimum value of the frequency
(1 Acquisiton/Analysis Par: axis.
® EJ Trigger . X Stop Freq
#-( Trace Comparison Disg sets the maximum value of the frequency
(1 Display Line axis.
-3 Marker Operation and | 3. Press the Span key on the front panel.
[]-_L‘j F!Ie Operations 4, Select the span with the Span side key.
-1 File Format
-3 Connecting External De With the general purpose knob, the span can be
-1 Screen Hardcopy setin the 1-2-5 sequence. With the numeric
=3 Using Windows P keypad, the span can be set arbitrarily within
0| | > the limits. r
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Contents  Search |
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=l Ll You can position the (g § on the peak spectrum
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_>|marl<er

e ) View Online User
et e I Display I position to the center frequency. o]
Select topic: Found: &
Title [Location  [Rank] ||| InS/AMode.
UserManual Mark,.. UserMan.., 1
SA mode: Zoom UserMan,., 2 You can set the peak spectrum to the center
Demod mode: O, UserMan 3 frequency with using the g 1 2nd search
4 functions when the measurement mode is S/4
UserManual Mark,.. UserMan.., S
(Usertanual Trigg... UserMan... 6 1. Display the spectrum on the screen.
UserManual Mark,.. UserMan.., 7
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serManual Lsing... serian. .. ; i
Urorkania 3GPP. . Usortan 10 The maximum peak spectrum is detectad
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Use the arrow keys ( A AV o
move the to another peak.
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Center Freq = Freq side key.
The center frequency is set to the

I Search previous results
[V Match similar words
[ Search titles only
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effect with certain setting of the span. Refer to the
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[e] 03 I/Q
10dB
I/Q I/Q
1Q
IQ

1-24

4-235



Reference Source

Int — 10MHz

Ext — REF IN
-10 +6dBm 10MHz

REF OUT
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m  Load/Save
|
]
|
|
4-43
4-43
(.STA)
1QT) Demod Time 1Q
| In-phase Q Quadra-
ture phase T Time domain
(TRC) |S/A 1 2 1 2
DPX
(.DPT)
(.COR) S/A
4-142
CSsv (.CSV) Real Time S/A with Zoom 1Q CSV (Comma Sepa-
Demod Time rated Values)
Digital Demod (Measurement/Reference)
MAT (.MAT) Real Time S/A with Zoom 1Q MATLAB
Demod Time
RSA3408B 4-237



Load/Save

Load

Save

— Load State

4-178  Load/Save

S/A Real Time S/A

Load Trace 1
Load Trace 2
Load Correction —
Load SEM Limits 1 —

Load From File
Select File

Load File Now
Folder...

Load from XXXA
Load from XXXB

Real Time S/A

Print | Load State / Load from XXXC
Load Data
Load SEM Limits 1 —

Macro

Setup Real Time S/A with Zoom Demod Time

— Load State

Load Data Q
S/A Real Time S/A
Save State Save To File
Save Trace 1 Filename
Save Trace 2 Save File Now
Save Correction — Overwrite
Save SEM Limits 1T — Folder...
Real Time S/A Save to XXXA
Save State Save to XXXB
Save Data Save to XXXC

Save SEM Limits 1 —

Real Time S/A with Zoom Demod Time
Save State XXX =
Save Data..— All Blocks / Current Block / Current Area — State
Save Data(.CSV)... Current Block / Current Area — IQData 1Q
Save Data(.MAT)... Current Block / Current Area — Trace
Corr
1 Spectrum Emission Mask Bitmap
Table

4-178 Load/Save
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Load State

Load Data

Load Trace 1
Load Trace 2
Load Correction

Load SEM Limits

Save State

Save Data

Save Data...

Save Data(.CSV)...

RSA3408B

Load

Real Time S/A Demod
1Q

Time

Load Trace 1 Load Trace 2 Correction

Real Time S/A

S/A

S/A

Save

Real Time S/A
1Q

Demod Time
1Q

All Blocks —
Current Block —

Current Area—

Real Time S/A with Zoom Demod

IQ

(-csv)

Current Block —

Current Area—

(iqt)

(qt)

CSV(Comma Separated Values)
Microsoft Excel
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Save Data(.MAT)... Real Time S/A with Zoom Demod Time

IQ MATLAB
(-mat) MATLAB
Current Block —
Current Area—
256MB Save Data

Save Trace 1 Save Trace 2 Save Correction Real Time S/A
S/A

Save Trace 1 1
Save Trace 2 2
Save Correction

Save SEM Limits S/A
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RSA3408B

Utility: Save

Current Block

Current Area

3-4
MS-DOS 2HD (1.44M ) 3.5
1 Cancel - Back
1. Save
2.
4-44
S/A Save State .sta
Real Time S/A Save Trace 1 tre, .dpt 1
Save Trace 2 tre, .dpt 1
Save Correction .cor
Save SEM Limits .Csv
Real Time S/A Save State .sta
Save Data .iqgt
Save SEM Limits .Ccsv
Real Time S/A Save State .sta
with Zoom ;
Demod Time Save Data... .iqgt
All Blocks
Current Block
Current Area
Save Data(.CSV)... .Csv
Current Block
Current Area
Save Data(.MAT)... .mat

1 .dpt DPX
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4-242

4-45

4-45

(.sta)

StateA, StateB, StateC

1Q (.iat)

IQDataA, IQDataB, IQDataC

(.trc)

TraceA, TraceB, TraceC

(.dpt) 1 BitmapA, BitmapB, BitmapC

(.cor)

CorrA, CorrB, CorrC

(.csv)

TableA, TableB, TableC

1 DPX

My Documents

# Filename:

4-179

Save to TraceA

Save to TraceB >

Save to TraceC

e

RSA3408B



Tekironix RSA 34088

a. Folder...

+Open Folder —
Select Folder —

—Close Folder —

Done —

Frequency: 15 GHz
Span: 10 MHz
Input Att: 20 dB

ERE ]

Frame Length: 80 pis

PAUSE [ Folder

Cancel - Back

+0pen Folder

&5 35 A2F FD ()
ER= R @)
{11 Epusbdry
423 My Documents
{2 Manual
{0 My Pictures
=) [ODATALigt
i =) [ODATAZ igt
{1 Program Files
H {1 temp
{2 Windows
ER= )]

4-180

RSA3408B

Select Folder

-Close Folder

Done

Done

<— +Open Folder

.|q_|L

<— Select Folder

—~— —Close Folder

—~— Done

4-243



c. Filename

= TUV(
m PQRS (
m  ABC(
m ABC(
®  DEF(
®  PQRS (

Tekironix RSA 34088

Frequency: 15 GHz
Span: S MHz
Input Att: 15 dB

4-248
“TRACE1”

2) 1 “1T” Enter

1) 3 “R” Enter
8) 1 o Enter
8) 3 “C” Enter
9) 2 “E” Enter

1) 5 “1” Enter

PAUSE || Save To File

Cancel - Back
Filename iI
—<— Filename

I TRACE1

File name: I Size| Type I Modified
a‘lqt 389KB 1QT J7Jl 07/07/13 09:43
Bb.iqt 87KB 1QT 74l 07/07/13 09:43 Save File Now

B 1QDatas gt 385KB IQT 27l 07/07/13 09:43
@ 1QDatzB iqt 1536KB  1QT JpJl 07/07/13 09:43

4-181

4-244

«— Save File Now

Overwrite
™ Overwrite
Folder...
(C:¥Documents
and...) Folder...

Save File Now

File already exists. Do you want to overwrite it?
Overwrite
c

RSA3408B



1 Cancel - Back

1. Load
2.
4-46
S/A Load State .sta
Real Time S/A Load Trace 1 1 tre, .dpt !
Load Trace 2 2 tre, .dpt 1
Load Correction .cor
Load SEM Limits 2 .CsV
Real Time S/A, Load State .sta
Demod, Time Load Data .iqgt
Load SEM Limits 2 .CSV
1 dpt DPX
2 g/A
Real Time S/A Demod Time
3.
4
4-242 3
Load from “ ?
C: My Documents

“File name not found.”

RSA3408B 4-245



Load from TraceA
Load from TraceB | >

Load from TraceC

# Select File: D,

4-182

a. Folder...

4-243 4

b. Done

c. Select File

Tekironix RSA 3408B PAUSE | Load From File
e ———————
Frequency: 1.5 GHz RBW:  50kHz Cancel -Back |
Span: 10 MHz Trace 1: (Normal) ﬂ
Input Att: 20 dB Trace 2: (Off) Select File —~— Select File
| File name: | Size [ Type | Moditied |
[#] Tracel . TRG 5IKE TRG D)l 03/08/11 1646
=) Trace2 TRG 5IKE TRG Tw-()l 03/08/11 1646 . .
#|Trace3TRG  57KB TRC Z-fJl 03/08/11 1646 LoadFileNow <— Load File Now
Folder...
(C:\My ~__
Documents) Folder...
4-183
5. Load File Now
RSA3408B
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Load Data

RFID 21 WLAN 29
RFID 21 WLAN 29 .iqt
Load Data
4-184
“Example.iqt”
Load Data

(Example.iqt)

“ExampleOfLongName WithSpaces Inserted.igt”

Load Data 3

(ExampleOfLongN\
WithSpaces ...)

4-184 Load Data
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4-248

Save Filename
Save File now Overwrite
4-185
. 0 9 C‘.”
8 A B C 8
§>A—-B—-C—8§
®  Caps Lock
m  BKSP (Back Space) 1
m  Enter
ABC DEF s Unlock
"7 )8 )[ 9 ||[eH | (BKSP|abksp
GHI JKL MNO ms
a5 )6 ) m]
PQRS TUvV WXYZ us -«
SENEDIE)
#%8&/ |Caps Lock | ns/[dBm  Next
[ 0] [ . J [‘I/_] Hz E<nt;e,r ~— Enter
CAPS LOCK
+,_

4-185
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RSA3408B

—

Filename

Filename

|

Filename

|

Filename

Filename

Filename

SAMPLE(1]

SAMPLE1

PQRS

ABC

MNO

BKSP

“S”

‘W’

“M”

4-249



4-250

Windows

3-23

Windows

Windows 3-23
Windows
Windows
Windows
Windows Windows
RSA3408B



(] (.IQT)

L] (.TRC)

= DPX (.DPT)
m  CSV (Comma Separated Values) (.CSV)
= MAT (MATLAB) (MAT)

RSA3408B 4-251



4-252

4-186
(-1aT)
4-186
DateTime
4-255 DateTime
ValidFrames = 4-255
ValidFrames=0 ValidFrames
ValidFrames
RSA3408B



Type

FrameReverse

RSA3408B

Type

40416 Type=RSA3408AIQT
FrameReverse =Off
FramePadding=Before
Band=RF3
MemoryMode=Zoom
FFTPoints=1024

Bins=801

MaxInputLevel=0
LevelOffset=0
CenterFrequency=7.9G
FrequencyOffset=0

Span=5M

BlockSize=40
ValidFrames=40
FramePeriod=160u
UnitPeriod=160u
FrameLength=160u
DateTime=2005/01/10@13:21:16
GainOffset=—82.3326910626668
MultiFrames=1

MultiAddr=0
1Offset=—0.0475921630859375
QOffset=0.12628173828125

1 4 2

=1+4+ 0416 = 421

421 422
RSA3408B 1
RSA3408AIQT — I Q
WCA300 *1QT
Ooff —
On —
RSA3408B Off
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FramePadding BlockSize

Before —
After —
RSA3408B Before
Before After
4-187
Band
MemoryMode
FFTPoints FFT
RSA3408B 1024
Bins bins
= 4-256
4-258
MaxinputLevel dBm
LevelOffset dB
CenterFrequency Hz
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FrequencyOffset Hz
Span Hz
BlockSize

ValidFrames
MultiFrames

FramePeriod S UnitPeriod
Ticks

UnitPeriod Ticks

FrameLength 1 s

DateTime “@”

GainOffset
Amplitude = 4-258

MultiFrames MultiFrames=20
5MHz 20 100MHz

MultiAddr
0 MultiFrames—1 MultiFrames—1

IOffset I
1= 4-258

QOffset Q
= 4-258

RSA3408B 4-255



ValidFrames
FrameReverse

> ValidFrames

4-188

struct frameHeader_st {
short reservedl;
short validA;
short validP;
short validl;
short validQ;
short bins;
short reserved?2;
short triggered;
short overLoad;
short lastFrame;
unsigned long ticks;
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short reserved1

short validA
short validP

short validl
short valid@

short bins
short reserved2

short triggered

short overLoad

short lastFrame

unsigned long ticks

RSA3408B

I Q (2
0—
-1—
7
4-47 validA, P, 1, Q
validA validP validl validQ
0 0 0 0
-1 0 0 0
0 -1 0 0
-1 -1 0 0
0 -1 0
0 -1
-1 -1
Bins
0—
-1 —
0— MaxInputLevel
-1— MaxInputLevel
100 ><40
lastFrame
0—

-1 —

UnitPeriod (FramePeriod

4-257



1024 I Q

struct iqBin_st {
short q;
short i;

b

struct igFrame1024_st {
struct iqBin_st iq[1024];
1%

(Amplitude)
IQT iq

i =1 — IOffset
q = q — QOffset
Amplitude = 10 * In(i *i + q * q) / In(10)
+ GainOffset + MaxInputLevel + LevelOffset [dBm]

(Phase)
IQT iLq

i =1— IOffset
q = q — QOffset
Phase = atan2(q, i) * (180 / Pi) [degree]

1, Q
1QT i,q LQ

i =1 — IOffset
q = q — QOffset
1QScale
= Sqrt(Power(10, (GainOffset + MaxInputLevel + LevelOffset) / 10) / 20 * 2)
I =1%1QScale [V]
Q = q * IQScale [V]
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RSA3408B

(Phase)

Amplitude =

Phase =

struct apBin_st {

short a;
short p;
I

struct apFrame1024_st {
struct apBin_st ap[1024];

IR

struct extendedCorrectionData_st {

unsigned char a[1024];
unsigned char p[1024];
%
ASCII 40000

(Amplitude)

<< 8
& 0x000000ff /(128 * 256)) [dBm]

<<8
& 0x000000ff /(128 * 256)) [degree]

4-259



2 4-189

# XNum=641 A
# XRightLabel=Span

# XStart=1.9995G

# XScale=1.0015625M

# XUnit=Hz

# ZNum=1

# YStart=—100 s
# XLeftLabel=Center

# UpdateAreas=1

# YUnit=dBm

# NBW=3.13180146596413k
# YMiddleUnit=dB

# YScale=100

# UpdatePosition=640 <
—100.875531204 0 R
—111.253515034
—101.342080442
—96.7588947616
—98.5946571418
—101.68696219
—97.8503895777
—100.806522438
—100.274828469
—95.8906131833
—97.9340093534
—101.366985559
—103.292462801
—104.520473271

[eNeNeNoNeNolNoNelNoNeNoNoNo]
Yo

4-189 (-TRC)

XNum

XRightLabel Span Stop
Span Stop

XStart
XScale

XUnit Hz
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ZNum 1

YStart
XLeftLabel Center Start
Center Start
UpdateAreas
YUnit dBm dBuV V w
NBW NBW RBW
FFT NBW RBW RBW
YMiddleUnit YUnit dBm dB
Y Unit
YScale
UpdatePosition
1
XNum
1 1
2 2
3 3
XNum
—100.875531204 0
—111.253515034 0
—101.342080442 0
—96.7588947616 0
—98.5946571418 0
1 —100.875531204dBm 0
(]_

RSA3408B 4-261



2 4-190

# XNum=501 A
# XUnit=Hz

# XRightLabel=Span

# XLeftLabel=Center

# YUnit=dBm

# YMiddleUnit=dB

# ZNum=1

# XStart=1482000000.0 >
# XScale=36072000.0
# YStart=-100.0

# YScale=100.0

# NBW=500592.25

# Bitmap=1

# ROWS =201

# COLS=501

32572

3464

0

1638

1638

1638

0

0 >
4914
3276

J\

3276
1638

4-190 (.DPT)

XNum 501 COLS

XUnit Hz

XRightLabel Span Stop
Span Stop

XLeftLabel Center Start
Center Start
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YUnit
YMiddleUnit
ZNum
XStart
XScale
YStart
YScale
NBW RBW

Bitmap
ROWS

COoLS

201

4-191

dBm

dB
201
501
4-191
123 501
g
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CSv

SamplingFrequency
NumberSamples
DateTime
Frequency

AcquisitionBandwidth

MAT

InputCenter
XDelta
Y

InputZoom

4-264

CSv
[Hz]
IQ
[Hz]

[Hz]
AcquisitionBandwidth 10
MATLAB

[Hz]
[s]
IQ

[V]

MATLAB



S/A 4-15

CSv
Meas Setup > Measurement Offset From Channel
Inband Spurious 4-192 A C

Meas Setup — Measurement Offset From Channel

Offset From Channel:A,Yes,750k,1.98M,30k,Both,Relative,0,0,—45,—45

Offset From Channel:B,Yes,1.98M,4M,30k,Both,Rel OR Abs,—27,—-27,—55,—55
Offset From Channel:C,Yes,4M,20M,1M,Both,Absolute,—36,—36,0,0

Meas Setup — Measurement Inband Spurious
Inband Spurious:A,Yes,1G,3G,1M,Absolute,—36,—36,0,0
Inband Spurious:B,No,0,0,30k,Absolute,0,0,0,0

Inband Spurious:C,No,0,0,30k,Absolute,0,0,0,0

4-192
1 11 (Offset From Channel) 10 (Inband Spurious)
4-48 2 Meas Setup > Limits...
Limits... 4-18 4-3
4-48
Offset From Channel Inband Spurious
1 Offset From Channel: Inband Spurious:
2 Enable Enable
3 Beginning Frequency Beginning Frequency
4 Ending Frequency Ending Frequency
5 Resolution Bandwidth Resolution Bandwidth
6 Offset from Carrier Fail if signal exceeds
7 Fail if signal exceeds Beginning Abs Limit
8 Beginning Abs Limit Ending Abs Limit
9 Ending Abs Limit Beginning Rel Limit
10 Beginning Rel Limit Ending Rel Limit
11 Ending Rel Limit

4-265



Demod
21
CSV 4-193

# Rate

10

# Filterl,FilterQ 3
0.97321,0.01947
0.89559,0.04051
0.77497,0.05942
0.62333,0.07202
0.45524,0.07438 > 1Q 1 1024
0.28614,0.06354

0.13045,0.01947

J
4-193
Rate 1
Filterl,FilterQ 1 1024 1Q
128 128 1Q
n #
n
n
0.01 1.0E-2
n 0 ,0
3 150 15, 15
| |
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RSA3408B

Raised Cosine

Raised Cosine
1 18

# Rate

8

# Filterl,FilterQ
0,0
—0.0062255,0
—0.0136498,0
—0.0209294,0
—0.0263419,0
—0.0280807,0
—0.0246357,0
—0.0151973,0
0,0
0.0194761,0
0.0405144,0
0.0594205,0
0.0720253,0
0.0743803,0
0.063548,0

# Rate

8

# Filterl,FilterQ
2.33E-10,0
9.11E-10,0
3.42E-09,0
1.23E-08,0
4.21E-08,0
1.39E-07,0
4.37E-07,0
1.32E-06,0
3.81E-06,0
1.06E-05,0
2.80E-05,0
7.10E-05,0
0.000172633,0
0.000401796,0
0.000895512,0

(0=0.3)
19 36

0.0383599,0
0,0
—0.047715,0
—0.0984502,0
—0.143898,0
—0.174718,0
—0.181776,0
—0.157502,0
—0.0971877,0
0,0
0.130455,0
0.286147,0
0.455249,0
0.623332,0
0.774975,0
0.895591,0
0.973215,0
1,0

(BT=0.5)
19 36

0.00191127,0
0.00390625,0
0.00764509,0
0.0143282,0
0.0257149,0
0.0441942,0
0.0727328,0
0.114626,0
0.172989,0
0.25,0
0.345977,0
0.458502,0
0.581862,0
0.707107,0
0.822878,0
0.917004,0
0.978572,0
1,0

37 54

0.973215,0
0.895591,0
0.774975,0
0.623332,0
0.455249,0
0.286147,0
0.130455,0
0,0
—0.0971877,0
—0.157502,0
—0.181776,0
—0.174718,0
—0.143898,0
—0.0984502,0
—0.047715,0
0,0
0.0383599,0
0.063548,0

37 54

0.978572,0
0.917004,0
0.822878,0
0.707107,0
0.581862,0
0.458502,0
0.345977,0
0.25,0
0.172989,0
0.114626,0
0.0727328,0
0.0441942,0
0.0257149,0
0.0143282,0
0.00764509,0
0.00390625,0
0.00191127,0
0.000895512,0

55 68

0.0743803,0
0.0720253,0
0.0594205,0
0.0405144,0
0.0194761,0
0,0
—0.0151973,0
—0.0246357,0
—0.0280807,0
—0.0263419,0
—0.0209294,0
—0.0136498,0
—0.0062255,0
0,0

55 68

0.000401796,0
0.000172633,0
7.10E-05,0
2.80E-05,0
1.06E—05,0
3.81E-06,0
1.32E-06,0
4.37E-07,0
1.39E-07,0
4.21E-08,0
1.23E-08,0
3.42E-09,0
9.11E-10,0
2.33E-10,0
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USB (.BMP)
]
[ ]
]
Print
[ Utility ]
Print now
Cal Save screen to file...
Background color Black / White
. Printer...
Print
VS VS
4-194
Print now
Windows
Save screen to file... (BMP) Save
Background color
Black —
White —

Printer...

RSA3408B 4-269



USB

USB USB

= USB 3-5

LAN

Windows XP

= Windows XP 3-23

1. Print Background color
Black White

3. Print
1

4. Printer...

5. Print now

4-270 RSA3408B



RSA3408B

1. Print
Black

3. Print
1

4. Save screen to file...

Background color

White

Save to BitmapA Save to BitmapB

BitmapA.bmp BitmapB.bmp

4-248

.BMP

4-237

Save to BitmapC
C:¥My Documents
BitmapC.bmp

Filename

Save File Now

4-27
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RSA3408B

1A

02

03

05

06

10

21

24

25

26

28

29

30

40

—3GHz 20dB
—256M

—IQ

— GSM/EDGE
— cdma2000
— 1xEV-DO

— TD-SCDMA

— WLAN 802.11a/b/g/n

—3GPP

—3GPP

99

6 (HSUPA)



A-2

u 071-2365-xx)

n PDF 077-0112-xx
u Technical Reference PDF
u (161-A005-00)
n (200-A524-50)
s BNC-N (103-0045-00)
m  USB (119-6936-xx)
m  USB (119-B146-xx)
n CD (063-4089-xx)
PDF
CD
RSA3408B

077-0113-xx

PDF



RSA3408B

(016-A330-00)
K229
3GHz 20dB (650-A900-xx)

RTPA2A
P7000

RSA34RHD 40GB
06

BNC 50Q (011-0049-02)
50Q BNC 107cm 42 (012-0057-01)
BNC (Ma) / BNC (Fe) L (103-0031-00)

RSA3KR

24 GSM/EDGE
071-2399-xx

25  ¢dma2000
071-2401-xx

26 1xEV-DO
071-2403-xx

28 TD-SCDMA
071-2404-xx

29  WLAN 802.11a/b/g/n

071-2406-xx
30 3GPP 99 5
071-2397-xx
40 3GPP 6 (HSUPA)

071-2061-xx

A-3



A-1

A-1

120V

230V

230V

240V

240V

220V

240V

. Ve
WY
s@\.

Kep

A0

Al

A2

A3

A4

A5

A10

A99

RSA3408B

A-4



B-1
m  Settings
® Mode
m View
m  Markers
m Utility
RSA3408B
[ Settings ]
Mode
{ F’éﬁ:ﬁ,’,‘gﬁ” {gﬂ% {SIA }— DPX {Select} [Help Preset

-

)
|
)

S
>
3
=
=4
o
)

Y
=
oD
Q
2]
c
=
@
=
@
0
w

B-1

RSA3408B B-1



Settings

(1/3)

S/A Real Time S/A

Frequency/
Channel

Center Freq
Start Freq

Stop Freq
Channel
Channel Table...

Center Freq Step Same As C.F.
Center Freq Step Same As Span
Step Size

Amplitude

Acquisition/
Analysis

Span
Start Freq
Stop Freq

Ref Level
Auto Level
RF Atten/Mixer

RF Att
(RF Atten/Mixer = Rf Att)
Mixer Level

(RF Atten/Mixer = Mixer)

Vertical Scale
Vertical Units
Corrections...

None /

CDMA2000 EU PAMR400-FL / CDMA2000 EU PAMR400-RL /
CDMA2000 EU PAMR800-FL / CDMA2000 EU PAMR800-RL /
CDMA2000 GSM BAND 1-FL / CDMA2000 GSM BAND 1-RL /
CDMA2000 GSM BAND 2-FL / CDMA2000 GSM BAND 2-RL /
CDMA2000 IMT2000-FL / CDMA2000 IMT2000-RL /
CDMA2000 JTACS BAND-FL / CDMA2000 JTACS BAND-RL /
CDMA2000 KOREA PCS-FL / CDMA2000 KOREA PCS-RL /
CDMA2000 N.A. 700MHz Cellular-FL /

CDMA2000 N.A. 700MHz Cellular-RL /

CDMA2000 N.A. Cellular-FL / CDMA2000 N.A. Cellular-RL /
CDMA2000 N.A. PCS-FL / CDMA2000 N.A. PCS-RL /
CDMA2000 NMT450 20k-FL / CDMA2000 NMT450 20k-RL /
CDMA2000 NMT450 25k-FL / CDMA2000 NMT450 25k-RL /
CDMA2000 SMR800-FL / CDMA2000 SMR800-RL /
CDMA2000 TACS BAND-FL / CDMA2000 TACS BAND-RL /
DCS1800-DL / DCS1800-UL / GSM850-DL / GSM850-UL /
GSM900-DL / GSM900-UL / IEEE802.11a / IEEE802.11b/g /
NMT450-DL / NMT450-UL / PCS1900-DL / PCS1900-UL /
TD-SCDMA / W-CDMA-DL / W-CDMA-UL

Auto / RfAtt / Mixer
dBm /dBuV /V / uV / W

Amplitude Offset
Frequency Offset
Amplitude Table —————— Off / On

Edit Table... —|
Interpolation Select Point To Edit

Load Table Frequency
Save Table Amplitude
Delete Point

Add New Point
Done Editing Table
Clear Table

Freq Interpolation
Ampl Interpolation

RSA3408B



Run/
Stop

Trig Repeat...

,l

RBW/
—— RBW/FFT
RBW/FFT = Man
Trace/ —— RBW
Avg RBW Filter Shape.—

Extended Res.

RBW/FFT = FFT
—— FFT Points
FFT Window...

Select Trace
Trace n

Trace n Type...
Display Detection...™]
Load Trace n —
Save Trace n

Continuous / Single

Auto / Man / FFT

Rect / Gaussian / Nyquist / Root Nyquist

Rolloff Ratio (Nyquist, Root Nyquist)

Off / On

Rect / Parzen / Welch / SineLobe / Hanning / SineCubed / SineToThe4th /

BlackmanHarris4A / BlackmanHarris4B / FlatTop
Off / On

Extended Res. —L Hamming / Blackman / Rosenfield / BlackmanHarris3A / BlackmanHarris3B /

1/2 — Number Of Averages
On / Freeze / Off Reset Average
Normal

Number Of Traces to Hold
':A\;?Sgﬁj Reset MaxHold
MinHold ——— > Number Of Traces to Hold
Reset MinHold
DPX
Bitmap ————— > Intensity
+Peak Dot Persistence
—Peak Persistence Value
Reset Bitmap

Off / Variable / Infinite

RSA3408B

—> Load From File
— > Save To File

L— Max-Min / Max / Min
(B-14 )
(B-14 )
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Settings (2/3)
Real Time S/A Demod Time
Center Freq
Channel
Channel Table... S/A B-2

Amplitude

Acquisition/
Analysis

Center Freq Step Same As C.F.
Center Freq Step Same As Span
Step Size

Span

Ref Level

Auto Level

RF Atten/Mixer
RF Att (RF Atten/Mixer = Rf Att)

Mixer Level  (RF Atten/Mixer = Mixer)

Vertical Scale (Real Time S/A Only)

Vertical Units (Real Time S/A Only) — dBm /dBmV /V/mV /W
Corrections... Amplitude Offset

Auto / RfAtt / Mixer

Real Time S/A
Acquisition Length
Spectrum Offset

Real Time S/A with Zoom
Acquisition Length
Acquisition History
Analysis Length

Analysis Offset
Frequency Center
Frequency Width

Demod Time

Acquisition Length

Acquisition History

Spectrum Length

Spectrum Offset

Analysis Length

Analysis Offset

Output Trigger Indicator ———— Off / On

RSA3408B



Run/
Stop
Mode... Free Run / Triggered
Repeat... Continuous / Single
Stop and Show Results
RBW/
FFT Mode = Triggered
Source... Power / Freq Mask * / External *
Save on Trigger ——— On/ Off
Save Count ———— On/ Off

Save Count Limit

Source = Power, External

Level

Slope... Rise / Fall / Rise and Fall / Fall and Rise
Position

Source = Freq Mask

Define Mask...——— Select Next Point
Slope...— Set Selected Point X
Position Set Selected Point Y

Delete Selected Point
Insert New Point

Set All Points to Maximum
Set All Points to Minimum
Reset Mask to Default

In/Qut/In and Out / Out and In

Real Time S/A

— FFT Start Point

FFT Overlap

FFT Window...—— S/A B-3

Time
— FFT Window... — Nyquist / Blackman-Harris 4B
Rolloff Ratio

Real Time S/A
Trace Type... ——— Normal / Average
Number Of Averages

10
Trace Type... ———— Normal / Average / Hi-Res
Number Of Averages (Trace Type = Average)
Extenden Resolution... (Trace Type = Hi-Res)

Demod Time
Average Off / On
Average Count

Average Term Control

Expo / Repeat

RSA3408B



Settings

S/A

Meas
Measure H Setup }

— Channel Power ——— >

— ACPR

— C/N

— OBW

— Carrier Frequency ——>

— EBW

— Spurious ——————>

— Spectrum Emission Mask—>

— Measurement Off

B-6

(3/3)

Meas Setup

Channel Bandwidth

Measurement Filter Shape... —— Rect / Gaussian / Nyquist / Root Nyquist
Rolloff Ratio

Main Channel Bandwidth
Adjacent Channel Bandwidth
Chan Spacing

Measurement Filter Shape...
Rolloff Ratio

Rect / Gaussian / Nyquist / Root Nyquist

Offset Frequency

Carrier Bandwidth

Noise Bandwidth
Measurement Filter Shape...
Rolloff Ratio

Rect / Gaussian / Nyquist / Root Nyquist

Power Ratio
Counter Resolution
Measurement Level

Signal Threshold
Ignore Region

Spurious Threshold

Excursion

Scroll Table

Measurement... ————— Offset From Channel / Inband Spurious
Ref. Channel Select —————— Auto / Man

Ref. Channel Level
Channel Bandwidth
Measurement Filter Shape...

Rect / Gaussian / Nyquist / Root Nyquist

Rolloff Ratio
Limits... Select column to edit
Scroll Table Enable Yes / No

Beginning Frequency

Ending Frequency

Resolution Bandwidth

Offset from Carrier —— — Upper / Lower / Both
Fail if signal exceeds... Absolute / Relative
Baginning Abs Limit / Rel OR Abs / Rel AND Abs
Ending Abs Limit

Baginning Rel Limit

Ending Rel Limit

Rescale Graph

Return To Original Scale

RSA3408B



Demod
Measure Hgleetﬂ;}

Analog Demod
AM Demod —Carrier Amplitude Detection

Meas Setup

Average / Median

— FM Demod — Auto Carrier
Frequency Error

Threshold

— PM Demod — Threshold
— 1Q versus Time

— Pulse Spectrum

— Measurement Off

(Auto Carrier = On)
Frequency Offset (Auto Carrier = Off)

— Measurement Off
Display Reference Line—— On / Off

Display Best-Fit Line On / Off

AM/AM
Linear Signal Region Mask— on, / Off

CCDF, PDF
Horizontal Division

CCDF
Display Gaussian Line—— QOn / Off

RSA3408B

Digital Demod 21
Constellation — > Parameter Presets...
— EVM Modulation Type..:
— |Q/Frequency Modulation Parameters..
versus Time — Auto Carrier- On/ Off
—— Power Frequency Error (Auto Carrier = On)
versus Time —] Frequency Offset (Auto Carrier = Off)
— Symbol Table —
— Eye Diagram — AM/AM, AM/PM, CCDF, PDF
— AM/AM Linear Signal Region Unit— ¢B / dBm
— AM/PM Linear Signal Region
— CCDF
— PDF AM/AM, AM/PM
— FSK Deviations — Scroll Table
Maximum Coefficients

On / Off

Off / NADC / PDC / PHS / TETRA / GSM / CDPD / Bluetooth
1/4P1_QPSK / BPSK / QPSK / 8PSK / D8PSK

/ 160AM / 32QAM / 64QAM / 128QAM / 256QAM

/ GMSK / GFSK / ASK / FSK / 4FSK / 8FSK / 16FSK

/ P25_CAFM / OQPSK / CPM

None / Root Raised Cosine
/ User Filter
Symbol Rate
Measurement Filter... r None / Raised Cosine / Gaussian
Reference Filter... / Half Sine / User Filter
Filter Parameter
Load User Filter Measurement
Load User Filter Reference

Modulation Type = ASK
Auto Modulation Depth
Modulation Depth

On / Off

Modulation Type = ASK, FSK, GFSK
Decoding Format... NRZ / Manchester / Miller

Modulation Type = GFSK, FSK, 4FSK, 8FSK, 16FSK
Auto Frequency Deviation On / Off
Frequency Deviation

Modulation Type = CPM

Auto Modulation Index Detection — On / Off

Modulation Index... “4/16,5/16”, “5/16,6/16”,
“6/16,7/16”, “7/16,10/16”,
“12/16,13/16”, “8/16,8/16”
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Demod

Meas
Measure HSetup}

Meas Setup

Baseband / AM / FM

10
1 Signal/Noise & Distortion ]—> Demod Type...
_E Harmonics |  Audio LPF..
Hum & Noise Ratio Audio HPF...
De-emphasis...

Signal/Noise & Distortion,
Harmonics

Harmonics #

Ignore Region

Excursion

Hum & Noise Ratio

Non-Harmonics Threshold

L None / C-Message / CCITT
/ 83kHz / 15kHz / 30kHz / 80kHz LPF

None / 50Hz / 300Hz / 400Hz HPF

None / 25us / 50us / 75us / 750us

Save as Ref.
RFID 21
Carrier —> Analyze — ACPR — Main Channel Bandwidth
Counter Resolution Adjacent Channel Bandwidth
Power Ratio for the OBW % /dB Chan Spacing
Power Ratio for the OBW Measurement Filter Shape... Rect
Amplitude Offset Rolloff Ratio Gaussian
Bandwidth Ch Power Scroll Table Nyquist

Root Nyquist

18000-4-1 / 18000-6-A / 18000-6-B / 18000-6-C

— Spurious —> S/A Spurious
— Power On/Down Analyze
— RF Envelope Standard Type
— Constellation Link...
— Eye Diagram Modulation Type
—— Symbol Table Decoding Format
— Measurement Off Auto Bit Rate

Bit Rate

Tari

Settling Error Width +—
Lower Threshold
Higher Threshold
Interpolation Points

B-8

/ 18000-7 / 14443-2-A | 14443-2-B
L / 18092(494k) / 15693-2 / COG1 / C1G1 / Manual

Interrogator / Tag

ASK / DSB—ASK/SSB—ASK /PR—ASK/FSK
/ OOK / Subcarrier OOK / Subcarrier BPSK

Manchester / Miller / Miller (M_2, M_4, or M_8)

/ Modified Miller / FMO / PIE (Type A or C)
/NRZ/NRZ-L (2, 4, or 8 periods) / PWM / Bit Cell
/ 1 out of 4/ 1 out of 256

/ SSC (High or Low) / DSC (High or Low)

On / Off

RSA3408B



Time
Measure H g‘:tﬁ?) } .

Transient

Meas Setup

— Pulse Characteristics

Analyze

1Q versus Time
Power versus Time
Frequency versus Time

Measurement Off

CCDF
CCDF

Display Gaussian Line — Off / On
Display Reference Line — Off / On
Store Reference Line

Reset Measurement

Detection Threshold
Channel Bandwidth
OBW Power Ratio
EBW Meas. Level
Counter Resolution
P-P Phase Time Offset
Measurement Filter
Filter Bandwidth

— Spurious
Real-Time Spurious J

— Frequency versus Time —>

RSA3408B

CCDF Auto-Scaling —— On / Off Filter Parameter
Threshold Frequency Recovery
Frequency Offset
21
Phase Noise —_|—> Carrier Threshold Level
Real-Time Phase Noise Carrier Bandwidth

C/N Sideband

Minimum Offset Frequency...
Maximum Offset Frequency...
Rj Start Offset Frequency

Rj Stop Offset Frequency
Max Pj Threshold

Upper / Lower

Analyze
Symmetrical Filter
Carrier Tracking

Off / On
Off / On

Carrier Threshold Level
Ignore Region
Spurious Threshold
Excursion

Symmetrical Filter
Carrier Tracking

Scroll Table

Off / On
Off / On

Analyze

Carrier Bandwidth
C/N Sideband Upper / Lower
Freq Settling Threshold

Smoothing Factor

None / Gaussian

1st / User / Off

B-9



Mode

Mode

S/A ——— Spectrum Analyzer

DPX Spectrum

Real Time S/A

Demod Real Time S/A with Zoom

Standard...

Time Analog Demod
Digital Demod

il

Standard...

Transient
CCDF

Pulse Measurements
Signal Source Analysis

Markers

Markers

0
ooo

S/A with Spectrogram

Audio Measurements

=)

£3 62 5

S/A
— Center Freq = Marker Freq

Demod / Time CCDF
— Analysis Time = Marker Time

Real-Time S/A with Zoom

— Center Freq = Marker Freq
Analysis Time = Marker Time
Center Zoom = Marker Freq

B-10

* Standard

10

21

Select Marker
Marker X Position

Markers
Reference Cursor to Marker X
Reference Cursor Off
Selected Marker Off

Step Size (Marker X...)

All Markers Off

Assign Marker X to Trace

S/A

— Peak Search Freq. Threshold

Demod / Time CCDF

— Peak Search Hor. Threshold

Reference Cursor to Trigger
Reference Cursor to Trigger Output

CCDF

— Peak Search Hor. Threshold

1/2

Off / Single / Delta

RSA3408B



View (1/2)
DPX DPX
Auto Scale Auto Scale Vertical Scale
Horizontal Scale Horizontal Scale Bitmap Color —— Temperature
Scale/ Horizontal Start Horizontal Start Maximum Spectral
Lines Vertical Scale Vertical Size Minimum Gray
Vertical Stop Vertical Start Full Scale Binary Cyan
Full Scale Color Scale Blanked Spectral
i Color Stop Blanked Temperature
\J!ew Scale... — Full Scale Blanked Binary Cyan
iew Lines... CCDF
Auto Scale Auto Scale
Horizontal Scale Horizontal Scale
Horizontal Start Horizontal Start
Vertical Stop Vertical Scale
Vertical Start Vertical Stop
Full Scale Vertical Offset
Sub Grid Off/On  Time Full Scale
* AM/AM *
Measurement Content...— Vector / Constellation Measurement Content..—— Vector / Dot
Horizontal Start
EVM * Vertical Start
Auto Scale
Horizontal Scale AM/PM *
Horizontal Start Measurement Content..— Vector / Dot
Vertical Scale Horizontal Start
Vertical Start EVM Vertical Scale
Full Scale Mag Error
Measurement Content... Phase Error
* PDF * *
Radix... Hex / Oct / Bin Auto Scale Auto Scale
Rotate Horizontal Scale Horizontal Stop
Horizontal Start Horizontal Start
* Vertical Scale Vertical Size
Measurement Content.— | / Q / Trellis Vertical Stop Vertical Start
Eye Length Full Scale Color Scale
Color Stop
* 21 Full Scale
S/A Real Time S/A Real Time S/A
—— Show Line Horizontal / Vertical
Number of Line — None/1/2 — Amplitude Line Off / On
Menu Off Amplitude Line Offset
Amplitude Line Interval
Number of Line = 1 Frequency Line Off / On
Line 1 Frequency Line Offset
Frequency Line Interval
Number of Line = 2 View Lines Readout Off / On
Line 1
Line 2
Delta — Time Line Off / On
Time Line Offset
Time Line Interval
Frequency Line Off / On
Frequency Line Offset
Frequency Line Interval
View Lines Readout Off / On
RSA3408B B-11



View 2/2)

S/A
Spectrum Analyzer S/A with Spectrogram
Select — Grid Style — Off / Fix / Flex Spectrogram —— Off / On
Show Views —  Single / Multi
View Orientation — Tall / Wide
) Grid Style —— Off / Fix / Flex
Real Time S/A
— Show Views Single / Multi

View Orientation— Tall / Wide

Demod Time
— Show Views Single / Multi
Select Overview Content..—————— Spectrogram / Waveform / Zoom RFID
] 21
— Subview Content...———— Spectrum / Constellation / EVM / IQ/Freq vs Time /

Symbol Table / Eye Diagram / AM/AM / AM/PM / CCDF / PDF
* Meas Setup — Modulation Type

RFID 21

Spectrum / Power vs Time / Frequency vs Time / Zoomed Spectrum /
RF Envelope / Constellation / Eye Diagram / Symbol Table

*

21
Spectrum / Noisogram / C/N vs Offset Freq
Random Jitter vs Time / Integrated Phase Noise vs Time /
C/Nvs Time *

Modulation Type = OQPSK
—— Q Data Half Symbol Shift —— + /0/ —

— Select Measurement... Pulse Width / Peak Power / On/Off Ratio / Pulse Ripple /
Select Pulse Repetition Interval / Duty Cycle / Pulse-Pulse Phase /
View Results For... Channel Power / OBW / EBW / Frequency Deviation
Displayed Measurement... L
Display Time Range... A Single Pulse / All Pulses
Guidelines—___ On/ Off

Pulse Width Results —— On/ Off
Peak Power Results ———————— On / Off
On/Off Ratio Results ————  On / Off
Pulse Ripple Results ——— On/ Off
Pulse Repetition Interval Results— On / Off
Duty Cycle Results ———— On/ Off
Pulse-Pulse Phase Results On/ Off
Channel Power Results — On / Off
OBW Results On/ Off
EBW Results On / Off
Freq. Deviation Results — On / Off
Max / Adaptive
RFID 21

— Burst No
Envelope No
Guidelines——————— Off /On

— Menu Off
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Utility

View Front Panel Button Help
View Online User Manual

View Online Programmer Manual

Signal Input Port...
Reference Source

i

RF /1Q * / Cal100M / Cal25M * 03

Cal Calibrate All

Calibrate Gain
Calibrate Center Offset
Calibrate DC Offset

System Calibrate IF Flatness

Int / Ext

Auto Calibration
Service...

1

Display Brightness
Reset All to Factory Defaults
Remote Setup...

Version and Installed Options...

Yes / No

Scroll

Instrument Setup...

RSA3408B

Option Key
L Change Option Key

Angular Units (Phasej—— Degrees / Radians
Digital 1Q Output — On / Off



Preset

Load

Save

Print

omo |

— Load State

S/A Real Time S/A

Load Trace 1
Load Trace 2

Load Correction
Load SEM Limits (Spectrum Emission Mask)

Real Time S/A

Load State

Load Data
Load SEM Limits (Spectrum Emission Mask)

Real Time S/A with Zoom Demod Time

Load State
Load Data #

> Load From File
Select File

Load File Now
Folder...

Load from XXXA
Load from XXXB
Load from XXXC

Macro
Macro .

B-14

S/A Real Time S/A
Save State Save To File
Save Trace 1 Filename
Save Trace 2 Save File Now
Save Correction Overwrite
Save SEM Limits (Spectrum Emission Mask) Folder...

. Save to XXXA
Real Time S/A Save to XXXB
Save State Save to XXXC
Save Data
Save SEM Limits (Spectrum Emission Mask)
Real Time S/A with Zoom Demod Time
Save State XXX =
Save Data...— All Blocks / Current Block / Current Area — State
Save Data (.CSV)...— Current Block / Current Area QData 1Q
Save Data (.MAT)...— Current Block / Current Area

Trace
Print now C_o "
Save screen to file... Bitmap
Background color — Black / White
Printer...
RSA3408B



BPSK QPSK 8PSK 16QAM
1 0 1 3 3 3 2 1
0 2 2 1 7 6 5
6 0 B A 9
7 4 F E D
5
32QAM 64QAM
3 2 1 0 7 6 5 4 3 2 1 0
9 8 7 6 5 4 F E D C B A 9 8
F E D C B A 17 16 15 14 13 12 11 10
15 14 13 12 11 10 1F 1E 1D 1C 1B 1A 19 18
1B 1A 19 18 17 16 27 26 25 24 23 22 21 20
1F 1E 1D 1C 2F 2E 2D 2C 2B 2A 29 28
37 36 35 34 33 32 31 30
3F 3E 3D 3C 3B 3A 39 38
C-1 BPSK, QPSK, 8PSK, 16QAM, 32QAM, 64QAM
RSA3408B
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256QAM
EF FD EB F9 E7 F5 E3 F1 OF 3F 4F 7F 8F BF CF FF
CE DC CA D8 Cé D4 C2 DO oC 3C 4C 7C 8C BC cC FC
AF BD AB B9 A7 B5 A3 B1 0B 3B 4B 7B 8B BB CB FB
8E 9C 8A 98 86 94 82 90 08 38 48 78 88 B8 C8 F8
6F 7D 6B 79 67 75 63 71 07 37 47 77 87 B7 C7 F7
4E 5C 4A 58 46 54 42 50 04 34 44 74 84 B4 C4 Fa
2F 3D 2B 39 27 35 23 31 03 33 43 73 83 B3 C3 F3
OE 1C 0A 18 06 14 02 10 00 30 40 70 80 BO Co FO
E1 D1 Al 91 61 51 21 11 01 13 05 17 09 1B oD 1F
E2 D2 A2 92 62 52 22 12 20 32 24 36 28 3A 2C 3E
E5 D5 A5 95 65 55 25 15 41 53 45 57 49 5B 4D 5F
E6 D6 A6 96 66 56 26 16 60 72 64 76 68 7A 6C 7E
E9 D9 A9 99 69 59 29 19 81 93 85 97 89 9B 8D 9F
EA DA AA 9A 6A 5A 2A 1A AO B2 A4 B6 A8 BA AC BE
ED DD AD 9D 6D 5D 2D 1D C1 D3 C5 D7 C9 DB CD DF
EE DE AE 9E 6E 5E 2E 1E EO F2 E4 F6 E8 FA EC FE

GFSK 4FSK 8FSK

1 0 0 1 3 2 0 1 2 3 7 6 5 4
16FSK
0 1 2 3 4 5 6 7 15 14 13 12 11 10 9 8

C-2 256QAM, GFSK, 4FSK, 8FSK, 16FSK
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C-1 T11/4 DQPSK
+45 0
+135 1
—45 2
-135 3

C-2 GMSK

1
0
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IQ

05

05

PUT Q OUTPUT

25 1

uooooobbooobbooboboobooooo
pooooobbooobboobobooooobog

1Q

I 0OUT-

50 26
D-1 (e
D-1 10OUTPUT
1 IQ_ENABLE* |I1Q
IQ
1Q

26 GND
2 GND
27 GND
3 EXT 10—

[ LVDS
28 EXT 10+
4 EXT 11—

[ LVDS
29 EXT 1+
5 EXT 12—

[ LVDS
30 EXT 12+
6 EXT 13—

[ LVDS
31 EXT 13+
7 GND
32 GND
8 EXT 14—

[ LVDS
33 EXT 14+
9 EXT I5—

[ LVDS
34 EXT I5+
10 EXT 16—

[ LVDS
35 EXT 16+
11 EXT 17—

[ LVDS
36 EXT 17+




D-1 1OUTPUT
12 GND
37 GND
13 EXT I8—

[ 8 LVDS
38 EXT I8+
14 EXT 19—

[ 9 LVDS
39 EXT 19+
15 EXT 10—

[ 10 LVDS
40 EXT 110+
16 EXT 11—

[ 11 LVDS
41 EXT 111+
17 GND
42 GND
18 EXT 12—

[ 12 LVDS
43 EXT 112+
19 EXT 13—

[ 13 LVDS
44 EXT 113+
20 EXT 14—

[ 14 LVDS
45 EXT 14+
21 EXT 15—

[ 15  LVDS
46 EXT 115+
22 GND
47 GND
23 GND
48 GND
24 EXT_IQ_DAV—
49 EXT_IQ_DAV+
25 EXT_IQ_CLK—

IQ LVDS
50 EXT_IQ_CLK+
D-2 Q OUTPUT
1 IQ_ENABLE* |1Q

IQ
IQ

26 GND
2 GND
27 GND
3 EXT_QO0-

Q 0 LVDS
28 EXT_QO+
4 EXT_Q1-

Q 1 LVDS
29 EXT_Q1+
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D-2 QOUTPUT

5 EXT Q2—
2 LVDS
30 EXT Q2+
6 EXT Q3—
3 LVDS
31 EXT_Q3+
7 GND
32 GND
8 EXT Q4—
4 LVDS
33 EXT Q4+
9 EXT Q5—
5 LVDS
34 EXT_Q5+
10 EXT Q6—
6 LVDS
35 EXT_Q6+
11 EXT_Q7-
7 LVDS
36 EXT Q7+
12 GND
37 GND
13 EXT Q8-
8 LVDS
38 EXT_Q8+
14 EXT Q9—
9 LVDS
39 EXT_Qo+
15 EXT_Q10-
10 LVDS
40 EXT_Q10+
16 EXT_Qi1-
11 LVDS
41 EXT_Qi1+
17 GND
42 GND
18 EXT_Qi2-
12 LVDS
43 EXT_Qi2+
19 EXT_Q13-
13 LVDS
44 EXT_Q13+
20 EXT_Qi4-
14 LVDS
45 EXT_Qi4+
21 EXT_Q1i5-
15 LVDS
46 EXT_Qi5+
22 GND
47 GND
23 GND
48 GND
24 NC
49 NC
25 NC
50 NC




>5ns

>5ns

(EXT_I*/EXT Q%) >

A\

Valid

< Invalid

X

(EXT_IQ_CLK)

D-2

AN

Ve
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USB
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06

06
RSA34RHD A-3
E-2 E-1
E-1
06
USB
m USB USB
USB
USB UNCAL
(] USB
[ USB
USB Backup.exe
Windows USB
Backup.exe
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1.
Starting Acronis Loader... press F5 for Acronis Startup Recovery Manager
2. Acronis True Image Tool F5
3
Acronis
3. Restore
4. Confirmation Yes

30
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H-1

4.5

CPU

4.5

5.5

3.4

2.2
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ACPR
RFID 4-80
SA 4-6
Acquisition Length 4-151
AM 4-42
AM/AM
4-59
4-208
AM/PM
4-61
4-209
Angular Units System 3-20

Auto Calibration 1-22

Bluetooth 4-47

C
C/N 4-8
C4FM  4-47
CCDF
Demod 4-62
Time 4-100
4-199
Continuous 4-157
CPM
Modulation Type 4-48
4-206
D
DS8PSK 4-205
DC 1-25
Demod 4-31
DPX
4-181
4-194
4-19
4-228
RSA3408B

EBW 4-12
EVM
4-55
4-202
Extended Resolution 4-173
FFT
4-174
4-172
4-169
4-173
FM 4-43
Free Run 4-157
Frequency/Channel 4-130
FSK 4-64
GPIB
Grid Style 4-3

Harmonics 4-70
Hum & Noise Ratio 4-72

IF 1-25
1Q
3-3
4-235

10

4-45
4-98

4-56

3-3

Index-1



L

LAN 3-5
Load 4-239
Load/Save 4-238

M

Max 4-185

Meas Setup
ACPR 4-6
AM 4-42
AM/AM 4-60
AM/PM 4-61
C/N 4-8
CCDF 4-102
CCDF 4-62
EBW 4-12
FM 4-43
OBW 4-10 4-11
PDF 4-63
PM 4-44

4-13

4-5
4-47
4-112

Min 4-185

NBW 3-10

o)

OBW 4-10
OQPSK Q 4-51
Overrange 4-141

P

P25 C4AFM  4-47
PDF
4-63

4-210
PDF XX
PM 4-44
Preset 3-19
PRINCIPAL POWER SWITCH

Pulse Measurements 4-105

Index-2

1-11

Q Data Half Symbol Shift 4-51
RBW/FFT
Real Time S/A 4-24
RF RFID
RFID 4-73
4-247
RMS 4-185
S/A with Spectrogram
S/A 4-1
Save On Trigger 4-161
Save 4-239
Scale
AM/AM 4-208
AM/PM  4-209
CCDF 4-199
DPX 4-194
EVM 4-202
PDF 4-210
4-207
4-200
4-197
4-205
4-193
4-196
4-211

Separation 4-230
Signal/Noise & Distortion 4-67

Single
Span
System

—~

Tari 4-82
Time
Trace/Avg
Triggered

U

UNCAL

4-157
4-131
3-20

4-95
4-180
4-157

1-23

RSA3408B

4-108

4-87

4-22



USB 3-5
USB 06
VGA 3-4
View 4-192
Windows XP
3-23
3-23
1-18
3-23
RFID 4-91
4-207
4-58
1-19
1-6
A-3
A-2
4-188
3-16
4-40
Demod 4-183
DPX 4-181
Time 4-183
4-185-4-187
4-179
4-186
2-14
1-19
1-9
FFT 4-174
10
RSA3408B

4-38
E-1 FFT 4-172
4-141
A3
Al
322
322
A4
321
F-1
4231

G-1

4-95
4-97

4-31
(VSA) 4-34
3-4
1-1
4-237
4-141

Demod

SA 4-2

Time 4-96
3-16 3-7

Xix

1-26
3-1

3-5
3-6
4-11

RFID 4-76

G-1

1-23

4-65

Index-3



1-21
DC 1-25
IF 1-25
1-23
1-24
4-70
33
RFID 491
4-54
4-200
4-133
4-229
2-11
4-38
4-95
4-97
4-197
3-21
1-23
Q (OQPSK) 4-51
4-154
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