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» Utilizes MRL Designed ADC (2.4 Gsa/sec clock rate) o —c

— Virtex 6 FPGA provides post-processing of the ADC
data

— Supports either 255 MHz Bandwidth (B2X) or 510
MHz Bandwidth (B5X)

(Wideband DIF )

IF SRAM
) <Y\T it
Slgnal Wideband IF

FPGA =4 ASIC
—e 1 [\ ADC =4 FPGA

=
510 MHz T —— FPGA K= ASIC b

SRAM L
\_ ) SRAM

| Wideband DIF
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Infinilum S-series

[ eenc |

1 x 40 GS/s 10-bit ADC
(10 GSIs per channel, 20 GS/s
interleaved)

New
Front End

\ )
N <

Infiniilum Data Analysis
ASIC/FPGA
(with memory controller)

-

DDR acquisition
memory
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» Real-time spectrum analysis(RTSA)
« Radar pulse measurements

« LTE- Advanced, LTE, W-CDMA,HSPA+,
GSM/EDGE, cdma2000®, TD-SCDMA

— 802.11ac, 802.11a/b/g/n, Bluetooth®, Zigbee,
RFID...

— AM, FM, PM, BPSK, QPSK,QAM..

— Custom OFDM and APSK signals
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AW

Serial Data Analysis
Equalization

EZIWEZIIT+HEZIIT Complete

Clock Recovery
InfiniiScan

Infiniisim Basic/Advanced

Matlab integration
Power

Compliance test: USB,Ethernet,

PCIE,SATA,DDR,MIPI,

Protocol decode: 12C,SPI,USB,
12S,JTAG,USB,SATA,PCIE,MIPI...
UDA (User-defined application)
UDF (User-Defined Function)
VSA (Vector Signal Analysis)
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Bandwidth

Wideband

DC

Channel

Offset

50 Ohm termination
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DC to a BW

1GHz or more

DC (like a battery)

Connector on front of instrument

Voltage from DC

50 Ohms to ground- or (for BERTs and
some probes) to a Vterm.

Bandwidth around a center
frequency

10MHz or more

Anything less than 9KHz

Communication medium

Frequency from center

50 Ohms AC coupled.
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Status | Sca

Duty cycle(f3aA) Rise time(f3e¢) Fall time(f3m) Frequency(f3v) + width(f3e) [2]

Current 45 .6 % 61.40483 ns 67.16129 ns 100.00128 kHz 4_561960506 us S
Mean 45.6 % 60.619796 ns 66.627829 ns 100.000760 kHz 4_.56160964 us
Min 45.6 % 58.90630 ns 65.90213 ns 99.996151 kH=z 4.56122513 us

Max 45.6 % 61.99381 ns 67.903688 ns 100 .00590 kHz 4.56201038 us
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T min{f4) |E
Current F7.047/56 ns
Mean 37.832814 ns
Min 36.904760 ns
Max 37.84756 ns
5td Deviation 43.535 ps
Number of Meas 316



{7 w22 Chirp F 1215 5

226.4400 ns

Status | Scales
V p-pl(nt)
654 .60 mvV 449 .3 MH=z 550 .88387 ns 29 . .25442 ns 1.96272 GH=z

Mean 656 .554 mV 451 .86 MH= 550 .844845 ns 29 _.043652 ns 2.06092877F GH=z
Min 653.13 mV 4485 .6 MH= 550.32511 ns 28.55513 ns 881.597 MH=z
Max 661.14 mV 467.5 MH=z 551.29702 ns 29.65141 ns 2.29078 GH=z

+ width { v) Rise time( e) Frequency({1+)
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H Vector - Agulent B0 H Wector Sagnal Anabysis

File Ecdit ot Input MeasSetup Trace Plarkers Wi indonar Litilsties Help

[ ) — (3

Frig 6 dBrr Hrg 6§30 mY
200
kdeq

LI Phs

100
kEdeq
Idrw

-g20n
kdeg
Center B G-z Span 9.6 GHz Stop 29999 wSec
Ries Bw 250 kKH=z Timelen 4 uSec D lay -1 uSec Trig Lwl 200 e

- ¥ Chil Paim Time

Frg 620 'y Hng 630 m'

Start -1 u=Sec Stop 2.9999 uSec Stz -1 wSec Stop 2999492 uSeac
Trig CZh 1 L Trig Lsd 20 Trig Tkl Delay -1 uSeac Trig Lwl 20 end
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(451 7GHz7 %%, 500MHz L i3t)

H Vector - Agilent BSG00E Vector Sagnal Anabysis

File Ecdit [ L= Input MeasSetup Trace Mlarkers Wi o Litilsties Help

| ) - Ly =1 " F.d M &b

C: Ohdl Main Time =

Frig 6 dErr Hrg 530 mY

100

\ kdeo

e Lin FPhs
=]

1 L it 1 kdeg

! | ! 1 | ! 1 Idry

=400
kdeg
Cenier G GHz Span 96 GHz Start-100 nSec Stop 899 92 nSec
Resz BwW 1 hdHz Timelen 1 uSec Trg k1 Dol -1 1C s Trig Lwl 20 erd

- [: Chid Mlaim Time

Hrg B20 Hrng &30 m'
-10
dBEVpk

Loghdag

Start -100 nEac Stop B89 .92 nSec Start-100 nSec Stop 298 82 nSec
Trig CTh 1 Delay-100 nSec Trig Lsd 20 m Trig Chi 1 gz -100 nSec Trig Lwl 200w
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== Pulse - Keysight 83600 VS& Saftware == =5 =]
File Edit Control  Source  Input  MeasSetup  Trace  Markers  Méindow  Utilities  Help L1

= [ ] ""‘ - B H| I [l Bl |02 0% | Color Marmal

Option BHP o ' .
p IO n A: ChlAcquisition Spectrum 0 B:ChlAcquisition Time

» Automotive radar

Option BHQ:

Mi Pulse Arnplitude Meas Timel  Pr Chl Arnplitude Ref Tirme M Pulse Ammplitude Error Tirmel L Chl Pulse Histograrn Width I Chl Pulse Trend Freq hean
Fng

— Pulse Analysis

— A/D radar and EW

D¢ ChlPulse Surnrnary  E: Chl FM Ref Time I Pulse FM Ervor Timel

Fng 00 n
100

— General purpose radar

(e e e e whkunflive: Aty T T T, Bt

Option BHL.:

— Channel Quality Measurements

H: Chl Phase Meas Time  (: ChlPhase Ref Time  K; ChlPhase Error Time  Fi Chl Pulse Table  O: ChlPulse Current Record Statistics G; ChlPulse Curmulative Statistics
Top Base Top# Oversh Rise Rise Fall Fall Dty Freq Phase Phase
M | 1 d I f Pulse gedns Lewvel Lewel Base Bl oot finRte Time Edge Time Edge S ! Cycle freaileangh o hean oy
U tl'tone g I'OU p e a.y OI' nt @iy @By @B O wm Y ey Ged Ged e PR B gy D W B
{Hz) (deg)
= 1 1 655.5m  -58.03 G869 145m  TdEm  978m B29811n 0 7.70973n 300069 p 3.00069 p 999999 p 300 m -29.99996 M 892104k -45.399 1209m o=
Satel | Ite 2 2 -1976  -55.05 5398 -230rm 145 128rn 9578800 9999934 10.8264n  1004m 40028 p 1m 400 -69.99999 0 832360k -3.2048 160.5m
3 3 100.2m  -5811 G821 -108m 56T 912w 6595190 2m 5.81243n 2,001 LO0022p Im 100 2999946 b4 740534k -62.714 142.3m
4 4 5246 -58.86 5938 S62m 212 932 1827730 dm 186298 3.002m  20012p Im 200 TOOODSMA B3.84380k  -57.834 118.1m 3
5 5 6548 m -57.91 5856 143Im TTm 104m 831015n 4m 1717901 n 4003 m 300067 p 999999 p  300m -30.00013 M 766227k -06.162 122.6m
KEYSIG HT fi £ -1982  -G6.43 G445 -231m 989 150 956992 n Sem 107731k 5.004m 400273 p Im 400 -69.9999 0 840691k  -6B.597 162.6m
T 1 99.8Tm  -5831 G841 -286m  S4Tm 90T 655577 n G 591175k 6.00Lem L00019 p Im 100 30,0005 M4 10,4987k -73.724 1653 m £
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A: Chl 16QAM Meas Time

C: Ch1l 16QAM Meas Time

A

125

Const

300

Idiv

=1:5

B: Chl Sp

dBrm

Loghiag

10

dB
Idiv

-100
dBm

-2.72330097087

ectrum

Center 0 Hz
Res Bw 396.817 MHz

B5 ) =2 A
e = - &
& 5 & L
TR e & &

32GBaud, 16QAM

2.723300970874

RMS:3

- 50GHz Bandwidth

Span 50 GHz
Timelen 9.625 nSec

2.5

|-Exye

500 .

fdiv |

=25

Start-1 sym Stop 1 sym

D: Chl 16QAM Syms/Errs




=F
R EE AR 5 BB R (R
B M7 I SR TSR T 0 Rz

) LR AR B E R A S T Rl

KEYSIGHT

TECHNOLOGIES




N AR ADCRAE SO Y 23

EvolutionWorlds fastest al
10 bit ADC (40GSa/s) o
;
— Multiple slices !
| | L - 4x10GSals or 220GSals =
= . : | -
[Hod] ADCs | Y 10+ bit pipelined ADC 5
— P> — Very low metastability
”“ T = -
Tirolg] ~A0C | -
T 5] oo | PatGen = Then Hybrid Filter Bank
| | il Technology to get to
Clock -—Sync}+ DLL }—{ Synchronize | —OutPLL] 160 Gsa/sec sampling
|
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D s | B

3 .
SN Stop ESREIENEEEMN 0 0.0 GSa/s §§ 3.00 Mpts

Waveform Window 1

|E:)D,JBA|SEBN awi| |

3|_é—-@u_,| RBW: 10kHz |
! ' Vertical: 1mV/div

aw

DANL: -161dbm/Hz

SEI |BDIM2A | SEIW

n X ol L X A 2 "
b ¥ e Y T it Lnian | W I ambios oo o

|
990.0 MHz  992.0 MHz 994.0 MHz 9 1.000 GHz 1.002 GHz 1.004 GHz 1.006 GHz 1.008 GHz 1.010 GHz 1'|II 1 121 UEQ d E
) start CERRGER stop ERERERE) cr ERRERE span BN Rew EOGED | | Mark Peaks _@ | 1 i

E] .F'.esults .....

X1 10001000 GHz Y1 -121.029 dBm

X2 10050000 GHz Y2  -121.284 dBm 1'|II_.:_I- = 121.23‘4 d E m
AX 49000000 MHz AY -254957 mdB

1/AX 204081630 ns
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Scope design driven by time domain constraints. 4 icuated) to RF-Speaid

(8GHz Model Only)

dBm Ref Level dBm/Hz Noise

From S-Series Datasheet.

RMS noise floor (Vrms ac)

Vertical setting (Volts/div) S-054A S-204A S-254A S-404A S-604A S-804A
1 mV/div 74wV 90 uV 120 uV 130 uV 153 uV 195 uV 260 uV ImV/div -28 dBm -158 dBm/Hz **
2 mV/div 74 uV 90 uV 120 uV 130 uV 153 uV 195 uV 260 uV 2mV/div 28 dBm -158 dBm/Hz
5 mV/div 77wV 94 uV 129 uwV 135 uV 173 wV 205 uV 320 uV 5mV/div 24 dBm 156 dBm/Hz
10 mV/div 87 uV 110 WV 163 uV 172 WV 220 uV 256 uV 390 uV _
20 mV/div 125 uV 163 uV 233 uV 254 uV 330 uV 446 uV 620 uV BONAE aeeicEl) S Clefbinr
50 mV/div 372 uV 456 uV 610 uV 650 uV 768 uV 1.3 mV 1.4 mV 20mV/div -12 dBm -150 dBm/Hz
100 mV/div 0.78 mV 0.96 mV 12 mV 1.3 mV 1.6 mV 23 mV 3.1 mV 50mV/div -4 dBm -143 dBm/Hz
200 mV/div 1.6 mV 2.0 mV 26 mV 28 mV 34 mV 4.9 mV 6.4 mV S——— g PE——
500 mV/div 35 mV 4.2 mV 55 mV 6 mV 7.3 mV 10.0 mV 133 mV -
1V/div 5.1 mV 6.8 mV 92 mV 10.1 mV 125 mV 17.6 mV 241 mV 200mVi/div +6 dBm -130 dBm/Hz
500mV/div +16 dBm -124 dBm/Hz
1V/div +22 dBm -118 dBm/Hz
dBm to Volts Conversion Calculator
s Zyshe sndone sherale «» 50mV/div = 400mV full scale
http://www.coretechgroup.com/d Vop: (Vpp) = -4dBm range.
Bm_ Calculator.php vims: | 0014 N .
7 ooy [50 < 4mV rms noise = -44dBm @ »
KEYSIGHT 8GHz = -143dBm/Hz ‘ Does not exactly match measured,

assumed no noise in 8-10GHz.

TECHNOLOGIES dBm: | -44.067139329795424

Vpp: | 0.0039597979746446654
Vrms: | .0014
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BEARG T BF D IG5 > HE 5 SNR > 32 5 ENOB

¢ Quantization Error is best modeled as NOISE.

% All real ADCs have more noise than that

** SNR is improved by 10log*(ScopeBW/Span).
(Wideband Signals)

% DR is improved by 10log*(ScopeBW/RBW) .
(Narrowband Signals)

% ~1 bit ENOB per 4x BW reduction

KEYSIGHT

TECHNOLOGIES

SNR in dB

140
120
100
80
60
40
20
0

SQNR = 20log,,(2%) ~ 6.02-Q dB

SINAD —1.76 1.76 due to using sine wave for
ENOB = ENOB measurement.

6.02 Not uniformly distributed.

S Series SNR vs. Inst. BW @ 0dBm Range

k\\\\\\\\\\ 7 ENOB

~=42 dB SNR

/

/\/ @ 8GHz
/ e

/

1.00E+00 1.00Ey2’2/ 1.00E+04 1.00E+06 1.00E+08 1.00E+10

VSA Span/inst BW in Hz

11ENOB ~=
80dB SNR @ 1MHZ

‘ Page
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— ADC Interleave leads to evenly spaces residual spurs do to gain and offset DC mismatch.

— ADC Interleave also leads to other spurs as frequencies beat/mix with inputs.

— At high gain (sensitivity), other fixed spurs appear that approach Interleave residuals in magnitude

I._.I-|'|-:I-CJ'|I1: :I: . - : .- : .
l!':li::nri-:l.l.?_._l L__F 1 =~ i |I IE L = = :I 1 —_ —
= Input Signal
—_— = Sample Clock
KEYSIGHT
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Sin(xy= Interpolated Waveform
= Real-time Digitized Point
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(_unl Stop EREIMEEIE 20.0 GSa/s

Fa
H

A)

!

,_
J

Waveform Window 1

|®E 100 m

) T 550 o [ORY

SE3W |B2ILIDA | SBAW 2

Q

mkaay -\,.I-,—-u-. ksl l.-Lm.m_ -I.I»L .-_,.,-J-

L] Results

| Label |Horizontal|  Vertical

|Popup Content|

) Peakd 100GHz 192 mdBm
() Peakl 200GHz -64.6392dBm
() Peak? 300GHz -494057 dBm

O Peak3 4.00GHz -71.3910dEm

Center: 3GHz
Span: 5GHz
RBW: 100KHz
Vertical: 15db/div
CW Freq: 1GHz
CW Amp: Odbm

() PeakD 100GHz 19.2 mdBm
() Peakl 200GHz -64.6392dBm
() Peak? 300GHz -49.4057 dBm
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Non-harmonic Spurs
(reference to full scale)

-10

-20

-30

dBc

-40

-50
-60 \

-70

-80
0.001 0.01 0.1 1
KEYS :
TECHNO V/div
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Typical RF characteristic values from measured results on an 8-GHz S-Series oscilloscope

Sensitivity / noise density (1 mV/div; -38 dBm range]l -160 dBm/Hz
Power spectral density measurement at 1.0001 GHz, 1.0001 GHz center frequency,
500 kHz span, and 3 kHz RBW

Noise figure (derived from measurement above] 14dB | —sic

Signal-to-noise ratio / dynamic range (0 dBm 1 GHz input carrier, 0 dBm scape input range) 108 dB ‘:..‘;" ‘ R T SN T T 3
1 GHz center frequency, 100 MHz span, 1 kHz RBW, measurement at +20 MHz from center

Absolute amplitude accuracy (0 to 75 GHz) +1dB

Deviation from linear phase (0 to 75 GHz) +7 deg

Phase noise (at 1 GHz)

10 Khz offset -121 dBe/Hz

100 KHz offset -122 dBc/Hz

EVM (802.121 2.4 GHz carrier, 20 MHz wide, 64 QAM) -47 dB (0.47%)

Spurious responses (0 dBm signal, 0 dBm input range)
Spur Free Dynamic Range (SFDR)

1 GHz, 0 dBm signal present at input, FFT =b GHz span, 3 GHz center, 100 kHz RBW 72dB

2nd harmonic distortion

1 GHz input, 0 dBm, 5 GHz span, 3 GHz center, 100 KHz REW -64 dBe

3rd harmonic distortion

1 GHz input, 0 dBm, b GHz span, 3 GHz center, 100 KHz REW -46dBe , : - .

Two-tone Third-Order Intermodulation (TOI) distortion 21548 Using data acquired from S-Series, VSA shows an
. 0dBm input tones, 2.435 GHz and 2.439 GHz, 2 MHz separation, 2.437 GHz center frequency, 10 MHz span, excellent TOI value of 21.5 dB.

100 kHz RBW, 6 dBm input range '
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RF input
attenuator

) Log
Mixer IF gain IF filter amp

Pre-selector, or
low-pass filter

Local
oscillator

Envelope
detector

Video
filter

Reference
. oscillator | |
Sweep
generator Display
Digital F e
Digitol detectors

_oni| Altenuator/ |_|
Limiter
_chp| Attenuator/
Limiter
oha Atte?nl,fator!
Limiter
__chi—| Attenuator/
Limiter Preamp

~Cal ou— Calibrator

—

Trig In

FPGA/
CPU
Memory
(optional)
. Timebase/ | i ket ou
Trigger Clocks [ o
10MHz Ref In
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Sl = UXA
g - ; See the Real Performance

3 Hz to 26.5 GHz, 510 MHz BW

PXA Available with RTSA
Sep 06 . .
= ; Drive your Evolution e

:. i : RiF -'. 3 HZ to 50 GHZ, 160 MHZ BW “ llllll!llll”ll‘l"‘l LIARLLAR LARLARRLIARL] AR
- ween BN Available with RTSA E———————————————

MXA “u_ — ‘,ﬁu..,m, J— e
ﬁ% Accelerate in Wireless _
2 10 Hz to 26.5 GHz, 160 MHz BW

Available with RTSA

Performance

Balance the Challenges
10 Hz to 44 GHz, 40 MHz BW

‘s

1 AaeRN

-8
o

{48

‘
L

CXA
Master the Essentials
9 kHz to 26.5 GHz, 25 MHz BW

Price
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Keysight V% #i& 2 ik

DCA X Sampllng

Infiniium
* 500 MHz to 63 GHz
 Deep memory

* Win7 0S
« 70 MHz to 6 GHz tEi 4
»  Optimized for visualization 90000A Series
«  Embedded 0OS %
h S-Series B
U1600 U2700 1000 Series 2000 X-Series 3000 X-Series 4000 X-Series 6000 X-Series IR /
Series Series - 9000A Series o
KEYOIGHI Page
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http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&nid=-34492.774931&imageindex=1

