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1.084 ms o RBW:
50.0 kHz
VBW:
3D
= Pos:
0.0 div R i
» Position: Autoscale @ CF: 2.44530 GHz < Span: 10.00 MHz
2.3000 MHz
_._»‘i Spectrum o || B E3
¥ Trace 1 ¥|Show +Peak Mormal Clear
o dB/div: -5.0 -
10.0 dB MR: -14.91 dBm
— 2.4497875 GHz
o 'H
50.0 kHz 25.0 -
VBW:
-43.0 -
-65.0 -
‘| |”| I‘I|| |
YR TRITN G actual (limited by Acq BW VMHz.... | A5 < .rlﬂir‘ ‘L- 1]..\ ‘ fi “'f"M'w"' w ‘ ) "||'| 'r‘ rl.lllllll r|||| “
) ] |1
o Position: 946,895 us o Scale: 165.617 us ' || ' . 1 J
Settling Time: 44.40 us Settled Freq: 2.448433 GHz -105.0 -
from Trigger: — s Autoscale @ CF: 2.44530 GHz < Span: 10.00 MHz
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ul Tek SignalVu-PC N -0
File View Run Repla Markers ~ Setup Presets Tools Livelink Window Help
i B @& T %S A (| Frequency: [2.40000 GHz Reflev: |-11.00 dBm Connection: Wl 2 Stop -
] Frequency vs Time ERE=EI | Spectrogram o B8]
+Peak Normal Clear Overlap: 71 % +Peak Clear
P o Timefdiv: §
© 10.0 MHz 650 us 10/11/2014 5:3:37.318130 i
= RBW:
50.0 kHz
[ vew:
o Posttion: 3o
0.000 Hz
-10.0 MHz » Pos:
. 49.8 dwv o
Autoscale 5 Position: -22.304 us s Scale: 5.433ms
Max: 5.280 MHz @ 4.082ms  Min: -5.502MHz @ 3.204ms Autoscale = CF: 2.40000 GHz © Span: 20.00 MHz
a DPX Spectrum = [O=]|@ Soachum =
¥ Btmap [¥IShow On Clear v Trace2 [¥]Show +Peak Max 10 Clear
o dB/div: £9 - . o dB/div: -11.0 -
10.0 dB Y 10.0 dB
e
o RBW: _,.:”\'JI“' ! o RBW:
S0.0kHz 299 - { s0.0kwz 310 -
[ vBw:
49.0 - -51.0 -
-69.9 - -71.0 -
1 vder
Vil 0
809 - m 01,0 -
Spectrum v
-109.9 - -111.0 -
Autoscale | @ CF: 240000 GHz & Span: 20.00 MHz Autoscale o CF: 2.40000 GHz & Span: 20.00 MHz
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— AvT 5EEE IR E BT

al Tek SignalVu-PC -8
File' View Run Repla Markers Setup Presets Tools Livelink Window Help
B9 B & T s 5 A | Frequency: |2.40000 GHz Reflev: -11.00 dBm Connection: Wl Repla ) Stop -
ul Amplitude vs Time o 8= Spectrogram o [8]'®
# Tracel [V]Show +Peak Normal Clear Overfap: 28 % +Peak Clear
o dB/div: 08 - " — — Time/div: 3 ~
10.0 dB 1.60 ms b 10/11/2014 5:2:26.135426
5 RBW:
o Span:
50.0 kHz
20,00 MHz 298 - )
[] vBw:
-49.8 - []3b
-69.8 -
-80.8 -
= o Pos:
Autoscale -109.8 - ¥ 23.7 dv
RMS: -17.77dBm © Position: -22.304 us v Scale: 5.433 ms i~
Max: -14.77 dBmi @ 2.127ms Mt <47.41dBm @ 4.5%6ms Autoscale o CF: 2.40000 GHz © Span: 20.00 MHz
7] DPX Spectrum = [=@ =] Spectrum o (==
¥ Btmep [¥]Show On Clear ¥ Tracel [¥]Show +Peak Normal Clear
» dB/div: 9.9 - » dB/div: 110 -
10.0 dB 10.0 dB
o RBW: & RBW:
50.0 kHz -29.9 - 50.0 kHz -31.0 -
[] vBw:
49.9 - -51.0 -
£9.9 - -71.0 -
$89.9 - 91.0
Spectrum v
-109.9 - -111.0 -
Autoscale | © CF: 2.40000 GHz % Span: 20.00 MHz Autoscale v CF: 2.40000 GHz % Span: 20.00 MHz
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- FSHT
- S EH
— EITE G R QBB R 54T
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il Audio Spectrum = @ il spectrum = || = || £
+Peak Normal | Clear| ¥ Tracel  [Y/Show +Peak Normal | Clear|
© 101 dBHz? = dBfdi: -11.5 -
» dBfdiv: 10.0 dB
10.0 dB o RBW:
1.5
o Audio BW: £EL 58
200.000 kHz VBW!
V| Table 515 -
L =
Ak * .
1.5 - PR THNVG th 1' A ;‘. f llw
i i &l i
SIS
[ Autoscale | = CF: 500.000 MHz © Span: 500 kHz
il Audio Summary - FM = || =
Carrier Power: -1.64 dBm SINAD: 56.89 dB
1 1 |
L 37 dBr m1‘,,[h;J|f1“1,%“&“\’*%#""‘}“*“.“1Hl“[¢|‘HI_ﬂ'III.Jl'ﬁ"lﬂ"]",‘rlﬁrh'\lﬂm'ﬁhwwfm Carr Freq Err: 89.777 Hz Mod Distor: 0,143 %
_— ’ Audio Freq: 2,000 kHz 5/N: 56.70 dB
[Autoscale | = 0.0000 Hz © 200.0 kHz
+Peak: 99.990 kHz THD: 0.022 %
L 2 E g 2 9 v 3 -Peak: -99.881 kHz -73.12dB
b HD Freq (Hz) 2.000k 4.000k 6.000k 8.000k 10.000k [12.000k [13.999k |15 Pk-Pk/2: 99,935 kHz TNHD: —- 9%
HD Level (dBc) 96.94 dBHz* |-76.81 -114.10 -85.09 -101.97 -82.15 -88.15 -B¢ RMS: 70.342 kHz —dB
MHD Freq (Hz)
MHD Level (dBc)
4 L} 3
Stopped Acg B\W: 625.00 kHz. Aca Lenath: 142.223 ms
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o kAT
— B % 10000 ik &
— 28158
— aAElkRRERELER
— A BEEEHEGIESHE R (EEE)FE

— Al IR I8 I QBURE MU e 70 4T

1
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J]

File View Run Replay Markers Setup Tools Window Help
" 5T = 1%, | Frequency: 235.0 MHz Reflev: 0.00 dBm Presetl | b Replay ~ | ) Run -
B Pulse Statistics = | = |[ 2 || Bl Pulse Table =) @
s v pa47° ¥ Freq Eror: -37.28 Hz (Auto) Freq: 234.9999627 MHz
Result:
|;:| DIff v| oot Oshoot dB @ Diff F Diff F Err RMS F Err Max @ Err RM. #
O b T 2 B12 %W |0.628872 dB |0.5801870 ° [-56.4100 kHz | 1.44604 MHz |35.6750 MHz | 2.656274/=
0 g;_gg o 3 403 %W | 0.608500 dB |0.1115779 ° [-53.7300 kHz |1.46094 MHz |36.3381 MHz | 2.554215
) 4 551 %W |0.639153 dB |0.5766122 ° |41.6800 kHz |1.42195 MHz |35.3003 MHz | 2.443331
BE 25D E b5 069 %W | 0.656054 dB 57.2000 kHz | 1.45089 MHz |35.9394 MHz | 2.525731
:::;: Pt 6 442 %\ |0.546233 dB |0.3280545 ° |-93.3520 kHz | 1.48499 MHz |37.1218 MHz |2.521100 ~
o 4 . 3
B Time Overview = |3 ER
(A==l [s=J= ] +962ms Actuzl: 4.905 ms +Peak Normal | Clear |
& -0.012°
© 7.40 dBm
|Trend v| o1 o Scale: 18 o dB/di:
B Pulse Trace o [ =2 HEE
v © 7.52 dBm
|F;:;“ﬁ't:7| o dB/div: 92.60 dBm
=
EOM Y] 10048
o Pulse 5 & Position: 0.000 s @ Scale: 5.000 ms
0.9939 ° m Spectrum = = ES
¥ ¥ Tracel [¥IShow +Peak Normal |C\ear|
© 0.00 dBm R
o defd: 290 MHz
10.0 dB
© RBW:
246 kHz
VBW:
-02.48 dBm 100.00 dBm Analysis length limited by end of data.
| Autoscale | » 1.25ms o Scale: 7.00 us | Autoscale | = CF: 235.0 MHz © Span: 110.0 MHz
Fad I— Cirmilrtad A=t=2 CTM MDD inE CTR 1AID imb Daal Tira DAateror Daf Tt Abtarms 90 AD
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Constellation Demod I&Q EVM vs Time Eye Diagram

Freq Dev vs Mag Error vs

" BRARTF AT AT
- XS HERBF I
- FEHBBHIIA
BTSHANE
— T AR QUIR R ST

Freq Emor: 262.8 Hz, Auto

o250

o Poston:
0.000

250
Autoscaie

Ml symhal Table

0 010100
4 11110

§ 10101

12 0i1100
16 000000

20 011011
M 000100
2/ 000111
3¢ 100110

EVM

P'hase Emon:
Mag Error:
MER, (RMS]:

[+
1 Sy o o 145 Syl Gan Imbalance:

M5

1,969 %
-J.116dD
LA
1440 %

3411608

0.036 dB

Peak Logtion

3972 % 5200

-28.018 dD

-1 b a0

3509 % 0.00 Symbuol
Rho: 0999512

) Onigin Offsel: 5595608 Freguency Emoe: 282 8 He

Quadrature Cvor: 0,053 °

EiE ° il corstellation

= A Y

Freg Eor: 282.8 He, Aulo

Peak EVWM:

¥ Trecel iShow Vectors

39m%

& 52.00 Symbol

Eye Diagram
Settings

Standard |
Settings... |

Stapped

Modulation Paars Freg & BW | Adwanced Paams | Fnd - | Anadyss Irrmlm Saie | | ofs

Moduaton type: | QAN - Measirement Fiter: | Root Rsed cosne

Syl Rate: 3 MH: Referenie Fites: | Rased cosne

Hiter Fameter: 0,230

ArﬂF\ 111FJMH!Arr'IP-r-| -‘.l F{?i

(=]

xkerroey .
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Vs Time

MAG
ERR
Hinhd

Time Time
Symbol Trellis
Table Diagram
lRuutraEed cosine >
| None

Raised cosine
(33Lssian
Rectangular

1595 TX_MEA

1595 TXEQ_MEA
User Meas Filter 1
lUser Meas Fitter 2
IUser Meas Filter 3
User other...
Manage user fitters...

Phase Error

Signal
Quality

vs Tirme

BPSK

)

BPSK
160QAM
320AM
B4 0AM
12804AM
2560AM
PI/2DBPSK
DQPSK
PI/4DQPSK
D8PSK
D1eP5K
SBPSK
OQPsSK
SOQPsK
16APSK
J2APSK
MSK
CPM
2F5K
4FSK
BFSK
16F5K
C4FM
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IRSA306 ZigBee fi# 1A
B R#FfFE 59 5T — ZioBee(802.15.4)

Ul Tek Signalvu-PC - 4.tiq = e
Fle View Replay Markers Setup Presets Tools Livelink Window Help

“) o 6 = N Frequency: 240500 GHz  Reflev: -36.00 dBm Connection: Wl Fresetl | B Replay -
Replay: AcqData =~ |14 4 @ » B B D || Select Al Select.. € 3 2015/1/17 5:54:52.04
il Time Overview [ o |2 =5
Time: -32.7 -
527 -
-72.7 -
Offset: 027
856.237 us b
-112.7 -
Length:
-132.7 -
< Position: -5.000 ms o Scale: 10.000 ms
_._.‘EEye Diagram -18&Q = =N _._»‘Esignal Quality o || 3| =]

Freq Error: -2.857 kHz, Auto

RMS Peak Location i
k Q Q ’ ’ _ Offset EVM  1.278 % 6.789 % 403.00
o Posttion: <’ Q \ N 37.866 0B -23.364 dB
0.000 » ' . i y ¥ i v Phase Error:  5.389 ° 22,165 ° 806.50 i

m

Mon Cremes 0 QAN DL 2 011 0L FinEn

. — - — JrEEEe =

o Scale: 4 Symbol v Tracel [¥] show wectors Q os removed

Wl symbol Table o ==

Freq Error: -2.857 kHz, Auto

o oo oa oo 11 1 11 11 o1 1o 11 oo o0 oo 11 10 11 0 RMS: 6.711% Peak EVM: 27.068 % @ 806.50 Symbol

16 11 01 11 o0 01 10 01 00 11 00 01 10 01 00 10 11 1l spectrum
32 00 00 00 11 10 11 11 01 11 00 10 11 00 00 00 11
48 10 11 11 01 11 00 01 10 01 00 01 10 01 00 10 11

¥ Trace 1 Show +Peak Normal

64 00 00 00 11 10 11 11 01 11 10 01 00 10 11 00 00 o EHE Zok s
8 00 11 10 11 11 01 11 00 01 00 01 10 01 00 10 11 SLL ggg }
9 00 00 00 11 10 11 11 01 11 10 11 00 11 10 00 Ol o RBW: 1160 -
112 10 10 10 01 o0 o1 01 11 01 00 o1 10 o1 00 10 11 _ SEplE  EN-
S S S S S S D D S o CF: 2.40500 GHz  Span: 40.00 MHz

Stopped Acg Sampling params: manual control
‘- [ T | [ p N e W . e o o VR
. @ ‘l_’b 3 : ' Bl s 501503

38 /

A Tektronix Company




I RSA306 ¥ 5F il

Tester calculates for each "00001111" 8 bit sequence in the payload the average
frequency over the frequency values of the 8 bits. To determine the correct deviation
value of each bit it shall be oversampled at least four times. Then take the average over
these at least four samples as the deviation for each bit. For each second, third, sixth
and seventh of the 8 bits the deviation from the average frequency within the bit period is
recorded as Af1lmax

Standard: Basic Rate Class3 Clear
Modulation Characteristics [10 packet-average] Packet Information
——
<@g: ng@mr 10 Packet Type L
AF2avg: 126.7 kHz Preamble (4 bits) 0101
AF2Max% >=115kHz:  1000% 0 ¢ - Sync Word (64 bits) 0x4F36A47F0B7341E5
<ﬁgfﬂF1m‘g: 0.8450 _
S — Packet Header (18 bits)
Frequency Offset and Drift [10 packet-average] LT_ADDR (3 bits) 001
Freq Offset (Preamble): — Hz Type (4 bits) 0100
Max FreqOffset: —Hz Flow (1 bit) 1
Drift fl-fl- —Hz ARQHN (1 bit) 0
Tt — e SEQN (1 bit) 1
R - - of 10 HEC (8 bits) 11010111
,;D pUE Power [10 packet-average] ~ PayLoad Length 11011
< Peak Power Ppk: -14.52 dBm PASS ) .
FELEETEIINE TR 1477 B 1 o 10 haiad | OhC (16 bits) 0x9DBO
e —— —
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= WLAN Z58 45

ﬂ Tek SignalVu-PC - WLAN20M.tiq - [WLAMN Summary]

E: e e

=naa!

Wl Fle View R

eplay Markers

Setup

Presets Tools

Live Link  Window Help
Reflev: -25.00 dBm | Connection: M

- 5 X

Freset! | B Replay =

) = Frequency: 2.41200 GHz
Standard: 802.11g Bandwidth: 20 MHz Guard Interval: Auto from SIG Clear
Burst Power: -48.00 dBm  Peak-to-Average: 10.11 dB SIG Data Parity: Pass
Burst Index: 1 1Q Origin Offset: -36.88 dB Rate 5 R i a
Frequency Error: -25.582 kHz Common Pilot Error: 2.979 % Length 239 Parity 1
Symbol Clk Error: -11.834 ppm Tail 0
EVM
All Pilots Data
RMS -22.73 dB -25.45 dB -22.56 dB
Peak -8.94 dB -16.07 dB -8.94 dB
Pk@Sym/Sub 3 | -26 31 /21 3 | -26
Avg RMS -22.73 dB
1 of 1  Bursts
Max RMS -22.73 dB
Packet Format: AG Data Modulation: QPSK
Guard Interval: 1/4
Symbols EVM Avg Power
STF 2 -22.70 dB -47.79 dBm
LTF 2 -27.60 dB -48.17 dBm
SIG 1 -24.97 dB -48.09 dBm
Data 41 -22.73 dB -48.00 dBm

Stopped

Acqg BW: 125.00 MHz, Acg Length: 330.246 us
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= F¥EFDD/TDD

il Tek SignalVu-PC - LTE_tdd_10MHz_CI_128.tig -
File  View Replay Markers Setup Presets Tools Connect  Window  Help

B9 &z

il Time Overview o |3 ] =

Time: -8.0
Linked v -26.4

44,8 - -

Preset W Replay -

- dB/div: 63.2 -
9.20 dB -81.6 -
-100.0 -
Autoscale @ Position: -1.670 ms Offset: |223.896 us Length: |15.000 ms © Scale: 18.560 ms
il LTE Power Vs Time = @ 7] LTE Channel Spectrum = || E ] &R
Fail Naorrmal Clear
= 0.81 dBm o -8.00 dBm
o dB/div: o dB/div:
9.20 dB 1nndn = .
Autoscale @ Pos: 1.90000 GHz @ Scale: 12.66 MHz
Channel Power: -14.36 dBm
Occupied Bandwidth: 8.81 MHz
i@ LTE Constellation
. ~ Cel ID: 128
Group ID: 42
-91.19 dem |nﬂ|lM.|hl\.|L||u.uh..l..lhﬂmIulnlﬂll]I.HMImIn.ii il hllhu Sector 1D 2
o 6.621 ms © Scale: 5.211 ms req krror: ’ z
TOff Power/MHz: -73.62 dBm
ery doneaon

LTE Power vs Time Frequency |1.90000 GHz Ref Lev |-8.00 dBm Markers || Traces | | &

Stopped Recovery done on PSS/SSS on the center 62 carr No Connection: [l

455PM
8/4/2015
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ATFEMI AL T4

Type N Connector

Optional
Pre-Amp

B

Non-metallic
DUT platform

Type N Connector

Optional

RF Pre-Amp

Optional (LY = DUT

- Power Filter . - ’

Prefer Metallic Ground Plane

USB 3.0

] Tek SignalVu-PC - [Spurious]

UE File View Run Replay Markers  Setup  Presets  Took  Livelink  Window Help .| %
L] = & |§| T & & 4 |rh| Frequenc: 1.00000 GHz Reflev: |223.6 mVim Connection: M Praser’ D stop -

+  Fal Normal Cear

2 466.0 uv/m abs

The spurs are indicated when the_!_/»? .

are in violation of the limit.

Spur table displays the detail information of
the detected spurs —_——

Y
= 0.0000 V/m Yy

Autoscale o Start: 30.00 MHz = Stop: 6.200 GHz
Spu Range  Freq Bbs Fraq Rel Smplfbs AmplRal  Limit Abs Limit Rl [l
N c S3E.510000 MHz |~ He 4B 210.0 uWim | -30.00 4B
: o 21387506 |-tz 2530 Wim |- dB 300.0 uVim | -30.00 4B
: D 2043450 CHz He 4TEWNim |- 4B 300.0 uWim | 30.00 4B ©
Spunous Parameters | Reference | Renges and LMIS | Trace | Scale | Prefs
Settngs F A =
v | a Flt=r e VW z £US abs RelStart  RelStop  Rel Expand
On  Sert{ts)  Stop(HD) g BW (M) Aub Detector g Mask  Strt Stop b @5 Same =
{fm] i) —
boa 30,000000M |28,000000M |CIFR ¥ |cIR Rk [k lebs s000u (3000 | ¥ -30.000  -30.000 b:uut
B | v |69.000000M |216.0000... |CISFR ¥ |cIsR +k |k |#bs 15000 (1500w | ¥ -30.000  -30.000
C | ¥ |216.0000.. |560.0000.. |CISPR ¥ |cmea epk 3k {#bs 21000 (2000 | v -E0.000  -30.000 Load...
e — o | ¥ |se0.0000.. |£.2000006 |CISPR ¥ |crse e |0k sbs 30004 (3000u | v 30,000 -30.000
42 I(EI I H LEY Defaults E 0.000000  |o.000000 |REW V| +Peak ™M {sbs 7070|7071 -a.000  -30.000 Ml ==
Stopped Mot aligned Ref Int
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= xE AN EEEENFIRRFMESIR
~ hIRESIR, BA IS SEONE
- HREMREREEROHIE 30%

» ZF— BEARBALAKXREETIRBIGEN
— NEFHRE, TEFEEHEHEIRE
— JAEIT T 6M RER / 200M 4} EB
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I TSG4100A RIIKR=(EFR

= DCto 6G Hz
= [NEG6M, 5E200M £EAH

“Tekifronix TSC 4106 W st

00 000 000GHz|-5.00_dBm é_.@ %" 2 - iﬁ g#ﬁm*ﬂ‘;ﬁ
““““ CCCK =1 als o,
(mggl - EEREFEFRMSR>ZR
GGG
ceels = HrRIETRZEF=Mm30%
= 32{E 4.6kg, 2U & Y rack
Phase Noise Output Level Optional Vector
Model Frequency (@ 1GHz (dBm) Modulation BW Modulation
20KHz offset) Min Max (Internal/External)
TSG4102A DC~2GHz -114dBc/Hz -110 +16 6/200 MHz AM/EM/PM/Pulse
ASK/FSK/PSK/QAM/
TSGA104A  DC~4GHz -114dBc/Hz -110  +16 6/200MHz ~ CPM/MSK/VSB
GSM/EDGE/TETRA/
NADC/DECT/WCDM
TSG4106A DC~6GHz -112dBc/Hz -110 +16* 6/200 MHz A/P-25......

Note *: +10dBm from 4G Hz to 6G Hz

KEITHLEY Tektron/ix@
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TSG4100A F %

A In-channel Signal
T
T
IF signal : > o H =] IF signal
0
/Interference
Modulation signal
\ Spur and/or phase noise
Noise floor Out-of-channel Interference _A
FCR BRI %WM@% EREATINEY
o SCFRFZAASNE SR IE 7t B0 238 A 1 11 e
o HHUEEILE: -110 ~ +16 dBm <-68dBc @1GnHz, >10K Hz offset
o WREERSIE < £0.6dB o HEMBELEEERE
(output level > -100dBm @ 10M Hz < Fc < 4 GHz) ~113dBc/Hz @ 1GHz, 20KHz offset
o MREE/##% 0. 01dBm o MRERARAT

o MRJRIRK

A Tektronix Company
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= Bias tees — fm/EMr — {&IRD, TE77, SR ]

= Amplifiers — &M RKRIT/EAR, BHE, %7 (30KHz~40GHz)
= DC blocks — FRIE — %', KR, KR

= Attenuators — EJEgs — 18GHz, 40GHz, 60GHz

= Low pass filters — {E @& K3 — MimaF, {EED, KB

= Power dividers — T4 &&/& &#s — DC ~ 50GHz, 2845

= Pick-off tees — iE&{u#58% — 1:10/1:20/1:100 PL sk JE T AL

= BALUNSs — F#7 (100FX 1R 2= 53 ) Ell JE - 1 % #t (SORR R [=] 4l ) % i
_ A, FMPTER, fRREPTAS, WA

= JRBREIHE) Picosecond
= MERILEEE-NTFZESR
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