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» Separate
instruments

» Generators had
built-in counter to
verify accuracy

* Limited point-per-
clock arbitrary
waveforms
generators

* Relatively expensive
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cuHTese DDS

* Much better
frequency stability

« Addition of pseudo-
arbitrary waveforms

* Issues with playing
arbitrary waveforms

* Not exclusive to any
vendor

\-

J

- Agilent Technologies

TexHonoruga Trueform —
HOBOE MNOKOneHue

* Exclusive sampling
technology

* true pt-by-pt arbitrary
waveforms

» 10x lower jitter than
DDS

* Tracking filter allows
clean, alias-free
signals
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335008 [rueform Waveform Generators

Technology
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Quick Fact Sheet 4
Agilent 33500B Series Waveform Generators * o.°

Agilent’s 335008 Series of Waveform Generators with exclusive Trueform Technology offer more
capability, fidelity and flexibility than traditional DDS waveform generators. Eight new upgradeable models e 07,
&

are available at 20 and 30 MHz with 1- and 2-channels with a full set of standard features, and optional .
baseband I-Q signal player.

* Sine waves with 5x lower harmonic distortion

* Pulses up to 30 MHz with 10x less jitter
Point-by-point arbitrary waveforms with sequencing
16 bits of resolution with 1 mVpp to 10 Vpp amplitude

Key features and benefits:

« Superior signal integrity with Trueform technology
providing highast resolution and lowest distortion

+ Hexibility to select needad functionality from eight new
value-priced models, with ability to upgrade later when
your naeds change

« Superior user experiance with intuitive front panal,
complimentary software and lecalized help and manuals,
and access to manuals from mobile devicas

Key characteristics:

« Up to 30 MHz sine and pulse

« Jittar: <40 ps

« THD: < 0.M4%

- Amplitude ranges: 1 mVpp up to 10 Vpp

= 250 M3a/s sampling rate

* 16-bit amplitude resolution

« 1 M5a/channel memory, 16 MSa optional
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Quick Fact Sheet

Agilent 33500B Series Waveform Generators

P = JI500E (1)

ey L _ _ « 335108 (2)
Choose your bandwidth, number of channels, and arbitrary waveforms

Waveform generator 335008 J35108 3351688 33508

Bandwitth 20 MHz 20 MHz 30 MHz 30 MHz

Mumber of channels | v 1 2

Waveform generator 335118 335128 335218 335218 20 MHz
with arb ; ;
Bandwidth 20 MHz 20 MHz 30 MHz 30 MHz ArD
Number of channels 1 i 1 2 » JI511R “

» 335128 (2)

Step 2. | 24% 1
Tailor your generator for more demanding applications '

Application Order option

Additional memaory for long weveforms MEM |only sveilable on models with arh)

$250 per channel

Basaband |0 Player with adjustments I0F {only available on 335128 /335128) $900 Note:
Bacurity featuras with NISPOM SEC $100
Uktra-high stability timabasze 0cx $700

For more details on the Agilent 335008 Series waveform generators, see the brochure,
Literature number: 5991-0757EN

For more information on Agilent funchion/arbitrary waveform generators, please visit
www.agilent.com./find / functiongenerators

To find 3 disiributor in your area, go to www.agilent.com./find /distributors ----
Addtinnal tee years of Rstum to-Agilent warran
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» 335198 (1)
» 335208 (2)
%

+ 33521B (1)
- 335228 (2)
. 44%

All options have upgrade/retrofit products
available with same pricing

Also have value-add Software:
BenchLink Waveform Builder SW
BenchLink Waveform Builder Pro SW
($750)

Waveform Generators
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Vector signal anahzer | Measurement
or Device
oscilloscope
with
VSA software
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33503A BenchLink Waveform Builder Pro

Fast and Easy Analysis
Tools for More Insight

= Standard waveform library providas
quick access to common signals
(DC. half-sine, noise, sine, square,
triangle, ramp, pulse exponential)

(" ForAgilent 33200,
o 33500 and 81100
Series Function /
Arbitrary / Pulse

mmmﬂ ;:::::::::: \Waveform Generators > )

* Comprehensive library of built-in 7
signals provides fast, easy access il
to complex signals -|

A
1
B

= Free-hand, point and line-draw
modes to create custom shapes

« Equation editor enables creation of 5

3 5 R ST L
wavaforms with exact polynomials g

= Advanced math functions provide

additional flexibility for more com-
plex signals

= Sequencing editor to build and
arrange composite waveforms for
design optimization

* Filtering and windowing functions
allow smooth tramsitions between
waveforms

= Fast Fouriar Transform {FFT)
capability enables wiewing of signal
frequency characteristics

= Complimentary Cumulative
Distribution Function (CCDF) curves
enables viewing of signal power
characteristics T— . _}

Create custom waveforms faster
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CpaBHeHue naketoB Waveform Builder

Built-in Waveform Waveform

Waveform Builder Builder Pro
Editor
Free Free S750 US List

Basic Waveform Library

33200, 33500 Series Connectivity
Cut, Copy, Paste w/ Excel*
Waveform Math

Free Hand

Line Draw

Complex Waveform Library
81100 Series Connectivity
Equation Editor

Point Draw**

FFT, CCDF, and Constellation Diagram

NENANFN
NNNNNRN

Windowing Functions
Dual Channel Operation

*Built-in Waveform Editor does not use Excel but can cut, copy and paste
**Limited functionality in BuiltOin Waveform Editor

NNENNRNRANNNNNNRNANNIRN
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eHepaTopbl cepun 33500A n 33500B Agilent

m Bandwidth and Resolution
— CIP

33509B 20 MHz Sine, 16 bit, 1-ch LXI-C, USB, GPIB $1,653
33510B 20 MHz Sine, 16 bit, 2-ch LXI-C, USB, GPIB $2,530
33511B 20 MHz Sine, 250 MSa/s ARB, 16 bit, 1-ch LXI-C, USB, GPIB $1,955
33512B 20 MHz Sine, 250 MSa/s ARB, 16 bit, 2-ch LXI-C, USB, GPIB $2,956
33519B 30 MHz Sine, 16 bit, 1-ch LXI-C, USB, GPIB $1,854
33520B 30 MHz Sine, 16 bit, 2-ch LXI-C, USB, GPIB $2,830
33521B 30 MHz Sine, 250 MSa/s ARB, 16 bit, 1-ch LXI-C, USB, GPIB $2,154

\

33500B Series
Trueform Technology

f § — 33522B 30 MHz Sine, 250 MSa/s ARB, 16 bit, 2-ch LXI-C, USB, GPIB $3,256

E _(C%) ~ 33210A 10 MHz Sine, 50 MSa/s ARB (opt), 14 bit  LXI-C, USB, GPIB  $1,279

S 33220A 20 MHz Sine, 50 MSa/s ARB, 14 bit LXI-C, USB, GPIB  $2,252

% (3 — 33250A 80 MHz Sine, 200 MSa/s ARB, 12 bit GPIB, RS-232 $4,797

Q 33502A 2-ch 50 Vpp Isolated Amplifier LXI-C, USB $2,724
33503A BenchLink Waveform Builder Pro Software $750
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eHepaTOpbl CUTHaNoOB NPOU3BONbHON (POPMbI:

cepusa 33500B
“Trueform

33509B, 33510B, 33511B,
Technology

CtaHpapTHble ¢popMbl
' UckniounTtenbHoe

CUrHanos
yaoo6CcTBO Nonb30BaHUA

*Sine, Square, Ramp,
Triangle, Pulse, Noise, DC,

*VIHTYUTUBHO NOHATHas
NaHenb ynpaBneHus

Sinc, Exponential, PRBS and

built-in arbitrary waveforms

*Modulation (AM, FM, PM, [TonHbIM gocTyn ¢

FSK, BPSK, PWM, Sum) MOOUIBHOrO YCTPOWCTBA
LXI| web browser
Oduncnnen BbICOKOro

*Sweep (linear, log and list)
*Burst (gated and count)

MoTo4yeuHoe NnocTpoeHue paspeLieHus §

CUrHanoB NPon3BOfIbHOW (hOpPMbI *4.3" WQVGA pucnnen

+250 MSa/s arbs, paspeweHne 16 Model No.  Description ARB

ouT - 335098 20 MHz. 1-channel
UHTepdencobl BBoga-BbiBOAA ;

. _ 335108 20 MHz Z-channel

1 MSa/kanar CranaapTian . LAN (LXI-C), USB u GPIB SR 20MHz lchamel @

namMaTb, OI'ILI,I/IOIHaJ'IbHaﬂ - a.USB nopT Ans pa6OTb| C 135128 70 MHz, 2-channel  ®

*On-screen Editor for arbs 335198 30 MHz 1-channel
pesynbraraMmn 335208 30 MHz 2-channel

*Waveform Builder Basic SW
. . .. 335218 30 MHz, 1-channel B
included, optional advanced editing 335228 30 MHz 2-channel W
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33500 Series Function / Arbitrary Waveform Generators

Sine Triangle Sum

- Agilent Technologies TUE MAY 04 02:31:44 2010
i toovy g ] [ ] o 00s 50000/ Swp § ) 4387

Undo +3) .Cn.nnnels Ay .Mode
Autoscale All _| Normal = |
Sinc Arb
- Agilent Technologies

0 zo0e/ @ [} [l

SAT MAY 29 0253.03 2010
5 G400F 10008 Stp § H 156V

RAEACH B i T .
+3Acq Made | | Reaitime | Serial Decode| Segmented
High Res | - | ~B- -~
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Square Sum

- Agilent Technologies SAT MAY 29 02:45:23 2010
0 20w @ g 3y ¥ 30008 20000/ Swp § E 8MT

Acguire Menu . - . A00GSa/s
+2 Acg Mode | Realtime I Serial Decode | Segmented | Mask Test |
L] . ~ ~

High Fies
Agilent Technologies SAT MAY 29 03:42:35 2010
i soows £ 00s 20000/ Swp & H 97w

Cougling 43 Imped BW Limi
il | 50 Ohm

Vernier Invert Probe
| | ~-

Agilent Technologies

Ratio 3 to 1

~.i Agilent Techmologies
0 roov B 200v: § | ] & Obs

SAT MAY 28 03:1421 2010
10008/ Swp §F B 8150

Coupling |1+ Imped | BW Limit | Wernier | Invert Prabe
oc | 50 Ohm | | J | i ~B

DTMF

%008

SAT MAY 29 03:2403 2010
10008/ Swp § H 3w

Agitent Technologies
0 soow/

Coupling [« Imped [ BW Limit Vernier | Invert Probe
nc | 50 Ohm | | | ~B
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33500 Series Function / Arbitrary Waveform Generators

(npoaomkeHune)

Differential Sine

SAT MAY 23 030651 2010
5000 1000 Awe § OB 817w

- Agilent Technologies
0 oroovy B o200v

I Clear Clear |-Q' Grid Vectors Freeze
|_g«: Persist | Display | 3% L] Display |

TUE MAY D4 01:57.34 2010

4 23300 S000W/ Swp § W ST

- Agilent Technologies
B s g

AR L b el ealetand

Anticipate __Accelerate __Achieve

17

Decaying Sine
£ 00s 50008/ sa;:’a YT?I?E.D;T;

- Agilent Technologies
0 soow/ B 2009/ B

Cougling 43 Imped | BW Limit | Vernier Invert Probe
oc 50 Ohm | | -

Cardiac

= Agilent Technologies
B soow/ 4 80008 10000 Swp § H 330

Couling || <3 Imped BW Limit Vermer [ et [ Prode |
oc 50 Ohm | | | | 5

- Agilent Technologies

AM Modulation

TUE MAY 04 01:45:17 2010
12008 50008/ Aute §F @ ETSP

£+ Agilent Technologies
0 soow

Horizantal Menu BOOMSa/s
Narmal Varnier Time Ret
v | Center
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[ononHutenbHasa nHgopmauus

Product Positioning:
33210A FG/ARB vs. WaveGen functionality
of the 2000/3000 Series Scope — Features

The WaveGen option on the 2000/3000 X-Series oscilloscopes targets the low-end budget solution for
signal generation where applying a simple signal is just-enough. As customers require more performance
and features in their function generators, they will require a discrete instrument and likely move in to the
mid-performance segment of the market where the 33200 and 33500 Series Function / Arbitrary Waveform
Generators target. The 33210A 10MHz Function / Arbitrary Waveform Generator is the lowest-end model
of this segment. Below is the first of three side-by-side tables to compare the features and specifications.

Typical Customers 33210A WaveGen Option
Function / Arbitrary Waveform Generator InfiniiVision 2000/3000 X-Series Scopes

Typical Customers Primarily R&D engineers and advanced Primarily entry education teaching labs and
education labs some basic R&D engineering tasks
Customer Needs Addressed  Advanced signal generation including Ultra low-cost, basic signal generation

arbitrary waveforms, modulation, sweeping,
bursts, triggering, higher levels of
accuracy/resolution, and higher levels of
amplitude/offset

Anticipate __Accelerate —_Achieve Waveform Generators
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Product Positioning:

[lononHutenbHas nHgpopmMmauus

33210A FG/ARB vs. WaveGen functionality
of the 2000/3000 Series Scope — Features

FYI: these represent different market segmenis

33210A WaveGen Option
Function / Arbitrary Waveform Generator InfiniiVision 2000/3000 X-Series Scopes

Basic Waveforms Sine, square, ramp, triangle, pulse, noise, Sine, square, ramp, triangle, pulse, noise, DC
DC

Arbitrary Waveforms Yes, 50 MSa/s, 14 bits 3000 Series only, 100 MSa/s, 10 bits

Modulation (internal & AM, FM, PWM (optional) No

external)

Frequency Sweep Linear and logarithmic No
Sweep up and down

Burst Mode Counted, infinite, and gated No

External Trigger In Yes No

External frequency reference Yes (optional) No

(synch to external clock)

Multi-instrument Yes No

synchronization

Anticipate __Accelerate —_Achieve
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[lononHutenbHas nHgpopmMmauus

Product Positioning:
33210A FG/ARB vs. WaveGen functionality
of the 2000/3000 Series Scope — Specifications

FYI: these represent different market segmenis

Specifications 33210A WaveGen Option
Function / Arbitrary Waveform Generator InfiniiVision 2000/3000 X-Series Scopes

Sine, Square Bandwidth 10 MHz, both 20 MHz, 10 MHz
Pulse Parameters 1% to 99% duty cycle, variable edge times  Pulse/square same, 20% to 80% duty cycle, no
variable edge time

Frequency accuracy 10 ppm, 90 days, 130 ppm, <10 kHz,

20 ppm, 1 year 50 ppm >10 kHz
Frequency resolution 1 uHz (internal), 1 mHz (user) 100 mHz
Amplitude ranges 10 Vpp into 50 Ohms 2.5 Vpp into 50 Ohms
Amplitude Flatness (sine) 0.1dB 0.5dB
Total Harmonic Distortion 0.04% 1%
(THD)
DC Offset Range +/- 5V into 50 Ohms +/-1.25 V into 50 Ohms
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Hu3wwumn ypoBeHb rapmoHuk: Trueform vs DDS

mhm sp-chmMu.yzet mm 0
{SE;INT

MarkPr 2A 10 0?344?2113 MHz
PHO: Fast Gl Trig: Free Run
IFGainl ow Atten: 16 dB

Ref 5.00 dBm

X

Start 5.00 MHz

#Res BW 750 kHz VBW 750 kHz

Tt agieni Spect um ns

Figurel. Harmonics from Trueform technology
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O03:24:02 P May 01, 30133

Stop 54.93 MHz
Sweep 1.00 ms (1001 pts)

wun: sp-(lrnm!.natuzar Swept 54
SEINT

Marlwr 24 1'0 0?‘1’\4?2‘!1 MHz
PRO: Fast ) Trig: Free Run
IFGabnLow Attan: 16 dB

Ref 5.00 dBm

Start 3.00 MHz
#Res BW 750 kHz

7] starnt R . Tl Aqgben: pectr um fins.

VBW 750 kHz

Figure2. Harmonics from DDS technology

Agilent Technologies

03:20: I.DDMMI!’CII. 2013

TG AT
Avg Type: Log-Pwr
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YpoBeHb axutrepa: Trueform vs DDS

Trueform pxutTep DDS mxuttep

File Control Setup Trigger Measure Analyze Ulilities Help File Control Setup Trigger Measure Analyze Utilities Help 4 May 2012 1:16 PM

4 May 2012 1:12 PM

Median -199.99538 ns  Hits
716 hits/f
8 hits

Hode -199. Peak 182 hits
p-
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TexHonorusa: Trueform npotns DDS

i 688y | i sooe/ B 5000/ @ [} e 91008 20004/ Stop f M 64y

0 so0e/ @ 5000/ @ B 24400 5000/ Stop £

o 1
mw’mliul _..-a-u@L-'M

Trueform
- Trueform

{Edge Trigger Menu ' ‘Channel 1 Menu

'« Source } Slope l '3 Coupling l Imped l BW Limit } ~ Vernier l Invert l Probe

[~ ; Lk 500hm || | | & 1 -
CurHan Bocrnpou3BoaNMbIN C CurHan, BOCNPOU3BOANMBIN C
yactoton S0KHz yactoton 100KHz

DDS nponyckaeT 4actu popmbl curHana
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33500B Series Function Generators / Arbitrary Waveform Generators
More Resources
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