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Five Unmet Customer Needs

An oscilloscope is first and
foremost a signal visualization
debug tool. Need to see the
problem, in order to fix the
problem.

Need an intuitive GUI that enables
me to spend more time solving
problems.

Not everyone is a power user,
comfortable using advanced
triggers. Need an intuitive
triggering solution.

Acquisition memory is finite.
Need efficient method to capture
multiple infrequent
anomalies/events over long time
periods.

Investment protection i<
SCOPE selection criteria in t



InfiniiVision 4000 X-Series Scopes

Oscilloscope Experience
Redefined

* Experience the Speed
« 1,000,000 wfm/s
e MegaZoom |V smart memory

e Experience the Usability
iniiScan Zone touch trigger
ch interface

* EX
*5-in-11i
e Dual-channel A\

« USB serial analysi o
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- Digital'Storage,Oscilloscope

Processing overview

I Acquisition . l Display I
A/D Memory Memory Display

The input gﬁ-& 10 12 14
digitized by — g
(usually 8 bits or 256 levels)
and the output digital data is
saved in
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dwidth

)G clock signal really look like?
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- Square'Wave and Required Bandwidth

Oscilloscope

True signal

Requires sufficient bandwidth to cover most of the frequency components. J | |

M‘|||I||.;
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Spectrum Analyzer  Freq

Sufficient BW

|||||.;
g

Spectrum Analyzer Freq

Insufficient BW

Inaccurate Result

J
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- Finding'the Max Frequency Contents in the Signal

The repetitive data ratesalonémwill noet determine frequency

contents of the signal.

--.—-.._________‘-_’ :

(each standard has its own rise/fa

The faster the rise time, The n
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HN0Ing Max Freg Contents of Sinal ( ) from the

fmmax = 0.5/ Tr (10%-90%)
or

fmax = 0.4/ Tr (20%-80%)
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Scope BW and Measurement Accuracy
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Sampling
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Non-interleayed)

L

Sin(x)/x
olated Waveform

—
= Input Signal
= Sample Clock
""""" = Sin(x)/x Interpolated Waveform
®  =Real-time Digitized Point




1, Clock [
Delay

Accurate ADC interleaving requires:

1. Matched vertical response of each AD
2. Precise phased-delayed clocking
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Sin(x)/x
erpolated Waveform

= Input Signal

= Sample Clock
= Sin(x)/x Interpolated Waveform

= Real-time Digitized Point
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Sin(x)/x

T\ wed Waveform

= Input Signal

= Sample Clock

= Sin(x)/x Interpolated Waveform
= Real-time Digitized Point




- Aliasing

vA ¢
o
PTA

éxesult is an incorrect

ofthe waveform.

Aliasing'occurs when

orm of a lowe freq:_:
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- Purpo nory-In Digitizing Scopes

very Sample from A/D ( tored in Memory
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- Deep Memory Benefit

Shallow Memory Oscilloscope

Acquisition for 1 sec

Sample points: 5 points
Sample resolution: 200 msec

Deep Memory Oscilloscope

Acquisition for 1 sec

Sample points: 50 points
Sample resolution: 20 msec

~%~ Agilent Technologies
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- Mixed Analog and Digital Applications

- Serial Communication Applications
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Wanaiue 1 pdate rate
- Potentic backs.of Deep Memory

Slowerd)/aveforTNEjsiRi \\

Wavefor -
Displayed
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- Finding'Infrequent or Elusive Problems

Acquire
time

Acquire Acquire Acquire Acquire
time time time time
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Waveform u pdate rate
- Agile

on to-the Dead Tlme Problem

's solu

ompeti
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Result is fast waveform update rate with minimal dead time
between acquisitions and no processing bottleneck

i



Memory
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Deep
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Discrete Scope Block Diagram

100-2qg
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Update rate up to
1 Million/s, for very
affordable price

MegaZoom IV SOC ASIC acceleration @

Meas Buffer
(64K)

Serial Decoders
(simultaneous)

Meas, Search

CPU @
Math, Meas, Search

Wave Gen
synthesis



update rate
- Agile uperior Real-time Measurements
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InfiniiVision 4000 X-Series
-Modé skine Up and Quick Facts -

suem

4000 X-Series S eC|f|cat|on OverV|eW

4022A 4024 4032A 4034A 4052A 4054A 4104A
Bandwidth * (-3dB) 200 MHz 350 MHz 500 MHz 1 GHz
Calculated rise time <1.75ns <1ns <700 ps <450 ps

2 4 2 4 2 4 4

2+16 4+16 2+16 4+16 2+16 4+16 4+16
Maximum sample rate 5 GSal/s half channel, 2.5 GSa/s all channel
Maximum memory depth Standard 4 Mpts, Standard segment memory
Display size and type 12.1-inch High Definiion Capacitive Touch Display
Waveform update rate > 1 Million waveforms per second
DSOX $ 5600 $ 7,000 $ 8700 $ 10,900 $ 11,400 $ 14,200 $ 17,200 $ 19,200

MSOX $ 8400 $ 9800 $ 11500 $ 13700 $ 14200 $ 17,000 $ 20,000 $ 22,000
| SR NS e

L3 Publiclntroductlon November 13t 2012
WA G N ST S S N .
G Initial SRT: 6 weeks (5 weeks stable state)

S [ Zone Logic: Zone . ﬂ

Input Channels

US List Price

e around the end o

FRURNI PR TR o -
. Pricing Strategy On top of Tek DPO/MS04000B
sl TH ,

g Replacing product. InfiniiVision 7000B
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Infm on 4000 X-Series Scopes

@, Oscilloscope Experience
L K\\\\K - Redefined

B, N perience the Speed
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1iiVision 4000 X-Series Scopes

%Qence the Speed
. Fastest waveform update
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o BT ™ rate up to 1,000,000
= | waveforms/second

" 20.00ns! E 167
Os Auto
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1,000,000 wfms/sec
ALL anomalies found |;




InfiniiVision 4000 X-Series Scopes

I . -m o EXperience the Speed
| E‘mi:_\
- Em .
= = nt
= B
E « MegaZoom IV smart
memory technology

e I « Responsive
- ‘ « Uncompromised
P « Segmented memory
-~ o))




MegaZoom IV ASIC Architecture

Hardware

Accelerated
(Measurements,

Acquisition
Memory

Manager
(Segmented
Memory)

DRAM
16 Digital (Acquisition DRAM

. memaory)
Signals
GUI

Serial

Decoders Mask
WaveGe

Trigger n
(InfiniiScan & Synthesi
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Experlence the Speed: The Optimized &
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» Segmeni= 5/1000 @ 154 772ms } Acquisition

Segment: 5/1000
Channels
- D 40.0:1
1.00:1
S [ 4000X

5 of 1000
@ 154.772ms

®

3.00G5/s

IR nieat

Tek DPO4000B’s 20M memory can capture § b= | || , . 5.00G5as
up to 4 ms. Not enough for multiple glltch 1 T ~ DeltaTime Between Glitches in "ms"

Nawigate Menu

e %

1]

Segmented memory captured 1000 glitches over | [EEREGRit
. ) .. . ) ; @ 6. 14335
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InfiniiVision 4000 X-Series Scopes

Wy,
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InfiniiVision 4000 X-Series Scopes

E Harizantsl Wasstomn Zoom | :
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Capture infrequent anomalies/events Simply drag a W/l(at y
with fast waveform update rate want to.trigger on :
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\ Experience the Usability
touch interface NN
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i Center
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Thf-ee Ways to Drive: front panel, touch
screen, and Agilent spark pull down
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Large, easily touchable targets—
just like a tablet device
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InfiniiVision 4000 X-Series Scopes

A, Experience the Integration

.. Fully Upgradable

» Bestinclassto 1.5 GHz
oscilloscope

« WaveGen built-in dual
channel 20MHz
arbitrary/function generator
LGB « Mixed-signal.oscilloscope
03,0 '\.n\#\*"_f (MSO) with +16 digital ch;

Ll 18
EEX

i —— Vint ledey Wiy

¢ MbME (O

» Protocol analyzer with
hardware-based serial
~decode, including USE
« DVM integrated
3-digit voltmeter

- -



Maximum.lnvestment Protection

12007 110 SD.DDUSI use 2 1.88v
= 1.80000% -1.26500% -4.200us Auta

Serial 1: USE Lister Menu 3% o i Meas 55
- Tirne FID Addr |Endp Data Fr | CRC Errars Freg(1):
B 188.0kHz
. Rise(1}:
— 190ns
. Fallf1):
. 180ns
. + Pulse Counti1):
i :
Pk-Pk(1): .
. 2834
— S
. HE. - S— Freq(2):
T : i 188.0kHz
H i I Rise(2):
I
I — 180
I : iL! EHEIE: e
= ppor-_1 i | Fall{2y;
T o e B : b S SR RS | = = BW Limit? 190ns
! I ‘ ‘ ‘ ‘ ‘ - Pulse Copint(2):
| | I -
L , | 0000 o0
1_|:’D+ 1 ; g . Pk'PkQJ
0. VRN || 11| = T 17 T TT} T/ E—— I I 1 I I 278V
{DL 00 T ’ | HHD 43I
F : T
DATAC DATA i it LT Y —
#1 w2 T —
Wavefarm Generator 1: Modulation fenu Sine, High-Z, Mod(FM, Ramp)
+ Madulation Type Waveform Frd Freg Fhd Diew Symmetry
(m il Ramp 1.000kHz 1.000kHz a0%
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Experienee the Integration:

_,-,.z.;,_ 1.00v/ 1.00v/ 4.ee?us; we 2 1esv [
- -825.00mY 2.57500% -19.69us Stop

b m Setial 1) USE Lister Menu 2 = Surnmar y

Time FID Addr Endp Data Fr | CRC Errars i Acquisitio

- MNormal

20.5M5ars

Segment: 27500

Channels
Dc 10.0:1
Dc 10.0:1

DATAL 4 0o 02 00 0o

[Segment 2 of 500 @ 193.4420s [Segment 1 Tirme: 2012-08-11 02:11:25

+ Segmented Current Seg # of Segs Analyze
2 500 Segments

DSOX4USBH (Hi-Speed: $1,020) and DSOX4USBFL (full and [oW speed: $510).
— DSOX4USBH is available with 1GHz and 1.5GHz model only
— DSOX4USBH is NOT a superset of DSOX4USBFL

— InfiniiVision 4000X supports InfiniiMode N275xA differential probe series
— Tek does not have a full & low speed only solution (Tek’s USB solution: $1,610)

3.3+ Agilent Technologies
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Experienee the Integration:

it 400 200mvi 1.000us/ £ o1 wsomv [BED) it a00mvY SO0y
. 1.07000% 120.00mmY 0.0s Stop - 75.00mY 400,00

oov R

2.000us/ E
H T
0.0z Auto

4 M Acuisition
! H-H Mormal
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1 Surrnary El
R T R
peent VNI AN

| Channels
— | Ac 10.0:4

VLU TV LTI UL ettt
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PM3 AT(M2) +E

vy, A00ms
2o 113750

\\‘J, RN ANIPRINRE LR maNIVLY SRS VLR RN

N Nt o b A b

Summary E
Acquisition
Mormal
2.50GSals
Channels
(ble3 1.00:1
oc 1.00:1

[M3 = A*(Chl +Ch2) + B [ Scale: 400mv/ [ Offzet: 1137504 I Yyavefarm Generator 1; Madulation Menu
+ Display Math Operator Source 1 Gain (&) Offset (B} | Modulation Type Waveform
| Math 3 Ax+B Math 2 S0 0.0 ] A Sine

Differential signal outputs
exercises

Low speed serial bus clock & data output

More complex modulations / IQ output

R&D and education Education

3.3+ Agilent Technologies
46 S

OUT 1

Target applications and customers: Why a dual-channel WaveGen

Sine, High-Z, ModiAn, Sine)
Al Freg Al Depth
11.00kHz 100%

g

Student lab to include modulation

Combine with scope’s features like FFT

#1 enhancement request on WaveGen
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» Save space, money with 5-in-1
» Always upgradable later — inves! T”
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