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33210A
10 MHz Function/Arbitrary
Waveform Generator

Courtesy of KEYSIGHT.
Copyright Keysight Technologeic 2020 Reprodoced with Permission
Uncompromising Performance at an Affordable Price

The Keysight Technologies, Inc. 33210A function/arbitrary waveform generator is the latest
addition to the 332XX family. Waveforms are generated using direct digital synthesis (DDS)
technology which creates stable, accurate low distortion sine waves as well as square waves
with fast rise and fall times up to 10 MHz and linear ramp waves up to 100 kHz. For user defined
waveforms, Option 002 provides 14-bit, 50 MSa/s 8K point arbitrary waveform generation.

Pulse generation

The 33210A can generate variable-edge-time pulses up to 5 MHz. With variable period, pulse
width, and amplitude the 33210A is ideally suited to a wide variety of applications requiring a
flexible pulse signal.

AN KEYSIGHT

KEYSIGHT

TECHNOLOGIES

2 Twya Tunn
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Key features

e 10 MHz Sine and Square waveforms

e Pulse, Ramp, Triangle, Noise, and DC waveforms

o Optional 14-bit, 50 MSal/s, 8K point Arbitrary Waveform Generator
o AM, FM, and PWM modulation types

e Linear and logarithmic sweeps and burst operation

e 10 mVpp to 10 Vpp amplitude range

e Graph mode for visual verification of signal settings

e Connectvia USB, GPIB and LAN

e Fully compliant to LXI Class C specification

Custom waveform generation (Option 002)

The optional 8K point arbitrary waveform generator (Option 002) can be used in the 33210A to generate
complex custom waveforms. With 14- bit resolution, and a sampling rate of 50 MSa/s, the 33210A gives
you the flexibility to create the waveforms you need. It also lets you store up to four waveforms in
nonvolatile memory. The Keysight IntuiLink arbitrary waveform software allows you to easily create, edit,
and download complex waveforms using the waveform editor. Or you can capture a waveform using
IntuiLink for Oscilloscopes and send it to the 33210A for output. To find out more about IntuiLink, visit
www.keysight.com/find/intuilink

Easy-to-use functionality

Front-panel operation of the 33210A is straight-forward and user friendly. You can access all major
functions with a single key or two. The knob or numeric keypad can be used to adjust frequency,
amplitude, offset, and other parameters. You can even enter voltage values directly in Vpp, Vrms, dBm,
or as high and low levels. Timing parameters can be entered in Hertz (Hz) or seconds.

Internal AM, FM, and PWM modulation make it easy to modulate waveforms without the need for a
separate modulation source. Linear and logarithmic sweeps are also built in, with sweep rates
selectable from 1 ms to 500 s. Burst mode operation allows for a user-selected number of cycles per
trigger. GPIB, LAN, and USB interfaces are all standard, plus you get full programmability using SCPI
commands.

External frequency reference (Option 001)

The 33210A external frequency reference lets you synchronize to an external 10 MHz clock, to another
33210A, or to a Keysight 33220A or Keysight 33250A. Phase adjustments can be made from the front
panel or via a computer interface, allowing precise phase calibrationfand adjustment.
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ANALOG Low Cost Low Power
DEVICES Instrumentation Amplifier

AD620

FEATURES
Easy to use
Gain set with one external resistor
(Gain range 1 to 10,000)
Wide power supply range (+2.3 Vto £18 V)
Higher performance than 3 op amp IA designs
Available in 8-lead DIP and SOIC packaging
Low power, 1.3 mA max supply current
Excellent dc performance (B grade)
50 pV max, input offset voltage
0.6 uV/°C max, input offset drift
1.0 nA max, input bias current
100 dB min common-mode rejection ratio (G = 10)
Low noise
9 nV/Y/Hz @ 1 kHz, input voltage noise
0.28 uV p-p noise (0.1 Hz to 10 Hz)
Excellent ac specifications
120 kHz bandwidth (G = 100)
15 ps settling time to 0.01%

APPLICATIONS

Weigh scales

ECG and medical instrumentation
Transducer interface

Data acquisition systems

Industrial process controls
Battery-powered and portable equipment

Table 1. Next Generation Upgrades for AD620

Part Comment

AD8221 Better specs at lower price

AD8222 Dual channel or differential out
AD8226 Low power, wide input range

AD8220 JFET input

AD8228 Best gain accuracy

AD8295 +2 precision op amps or differential out
AD8429 Ultra low noise

2 Tmya Junn
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CONNECTION DIAGRAM

re [1] o] r

" E:l>_‘_z| e
+IN E E OUTPUT

~vs[4] ADe20 [5]Rer

00775-0-001

TOP VIEW

Figure 1. 8-Lead PDIP (N), CERDIP (Q), and SOIC (R) Packages
PRODUCT DESCRIPTION

The AD620 is a low cost, high accuracy instrumentation
amplifier that requires only one external resistor to set gains of
1 to 10,000. Furthermore, the AD620 features 8-lead SOIC and
DIP packaging that is smaller than discrete designs and offers
lower power (only 1.3 mA max supply current), making it a
good fit for battery-powered, portable (or remote) applications.

The AD620, with its high accuracy of 40 ppm maximum
nonlinearity, low offset voltage of 50 uV max, and offset drift of
0.6 uV/°C max, is ideal for use in precision data acquisition
systems, such as weigh scales and transducer interfaces.
Furthermore, the low noise, low input bias current, and low power
of the AD620 make it well suited for medical applications, such
as ECG and noninvasive blood pressure monitors.

The low input bias current of 1.0 nA max is made possible with
the use of SuperBeta processing in the input stage. The AD620
works well as a preamplifier due to its low input voltage noise of
9 nV/VHz at 1 kHz, 0.28 uV p-p in the 0.1 Hz to 10 Hz band,
and 0.1 pA/VHz input current noise. Also, the AD620 is well
suited for multiplexed applications with its settling time of 15 ps
to 0.01%, and its cost is low enough to enable designs with one
in-amp per channel.

30,000

B
25,000 30PAMP ~ ]|

IN-AMP
(3 0P-07s)

20,000

15,000

10,000 — e

TOTAL ERROR, PPM OF FULL SCALE

5,000

0

)
o
3
007750002

5 10
SUPPLY CURRENT (mA)

Figure 2. Three Op Amp IA Designs vs. AD620

Courtesy of DIGI-KEY ELECTRONICS
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