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PicoVNA® 100 Series

<O

6 GHz and 8.5 GHz vector network analyzers

Professional and portable performance at low cost
300 kHz to 6 or 8.5 GHz operation

High speed, up to 5500 duakport Sparameters per second
=10 000 &, + 5, per second

S ar o Quad RX four-receiver architecture for best accuracy

M -ﬂ-ll'bfs | Up to 124 dB dynamic range at 10 Hz bandwidth

m;ﬂb - 0.005 dB RMS trace noise at maximurm bandwidth of 140 kHz
on Half-rack, emall-footpring, lightweight package

Reference plane offsetting and de-embedding

Time domain and port impedance transformations

Up 1o 4 live + 4 memory traces on dual y-axis display channels

Save on trigger for high-speed device profiling (FicoVMA 108)
Duakfrequency mixer measuremnents with WSWR correction (PicoVNA 108)
Phase meter, F1dB, AM to PM, and stand-alone signal generator utilities

Male and ferale S0LT and automated E-Cal calibration standards
Guided 8/1:2-term, S0LT, TRL and TRM calibrations including unknown-through
Confident measurement based on traceable data for all calibration and check standards




Vector network analysis for the many

Once the domain of an elite few, microwave measurement has encroached into the lives of scientists, educators, surveyors, inspectors, engineers and technicians alike. Today's
microwawve measurements need to be straightforward, portable, accurate, cost-effective, easy to learn and as fast and automated as possible.

PicoVMAs are all-new, UK-designed, professional USB-controlled, laboratory grade vector network instruments of unprecedented performance, portability and value for money.
Despite their simple outline, small footprint and low cost, the instruments boast a fourreceiver architecture to minimize the uncormectable errors, delays and unreliability of internal
transfier switches.

The PicoVVMA 108 delivers an exceptional dynamic range of 124 dB at 10 Hz (118 dB for the PicoVMA 106) and less than 0,006 dB RMS trace noise at its maximum operating
bandwidth of 140 kHz. The instruments can also gather all fiour S-parameters at each frequency point in just 182 ps (PicoVMNA 106) or 189 ps (PicoVNA 108),or 5, + 5, in less
tham 100 ps. In other words, a 201 point 2-port .52p Touchstone file in less than 38 ms or up to two s1p files in less than 20 ms. Their low price makes them cost-effective as
deep dynamic range scalar network analyzers or singlesport vector reflectometers as well as full-function dual-port, dual-path vector network analyzers. They are affordable in the
classroom, in small businesses and even in amateur workshops, yet capable of meeting the needs of all users up to the laboratory or production test technician or the metrology

expert.

Metrology and working standard accessonies 6 GHz and 8.5 GHz models Teaching aids and CAD integrations
Vector Network Analysis in the field, the work place or as embedded function — ——

The PicoVMAs" small size, light weight and low cost suit them to field service, installation test, embedded and
classroom applications. With their remote automation capability, they are also attractive in applications such as:

Test automation, including multiple WMA control and measurement
Manufacturers needing to integrate a reflectometry or transmission measurement core
Inspection, test, characterization and calibration in the manufacture, distribution and service center industries
Electronics component, assembly and systems, and interfacefinterconnect ATE (cable, PCB and wireless)
Material, geclogical, life science and food sciences; tissue imaging; penetrating scan and radar
Broadband cable and hamess test and matching at manufacture and installation, and fault-overdife monitoring
Antenna matching and tuning
Software development kits, including code examples in MATLAB and MATLAB RF toolbox, LabVIEW, C, C# and
Python, are all available for download from Pico Technology's GitHub pages. Examples include multiple instrument
addiressing and control.
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Quad RX four-receiver, single-sweep, architecture

The PicoVMAs integrate a fast-stepping sine-wave signal source

with a very fast-settling port transfer switch. Faster than dual-sweep
competitor VMAS, within a single frequency sweep, at each frequency
point, the PicoVWMAs stimulate both ports in turn and twice measure
phase and amplitude of incident, reflected and transmitted waves at the
four receivers. This could be achieved with a degree of accuracy with

a single source, a transfer switch and two receivers; the latter inputs
being switched through a further pair of transfer switches. Alternatively,
threa recaivers can be used with an additional input transfer switch.
The PicoVHA, however, uses four receivers. This eliminates the receiver
input transfer switch errors (chiefly leakage and crosstalk) that cannot
otherwise be corrected. These residual emors are always present in two-
and three-receiver architectures and lead to lower accuracy than that of
the Quad RX design.

Source
Transfer switch
b1 al az b2
Receivers
o o—DUT —o o—
Part 1 Part 1 Port 2 Part 2

Support for 8 and 12-term calibration and the unknown through

Almost all vector network analyzers are calibrated for twelve error sources (six for each signal
direction). This is the so-called 12-term calibration, which experienced VMA users are used to
performing fairly regularly. In a four-receiver design some ermor sources are 5o reduced that 5-term
calibration becomes possible, along with an important and efficient calibration technigue known as
the unknown through. This gives the ability to use any through interconnect (including the DUT) during
the calibration process, vastly simplifying the procedure and reducing the number of calibration
standards that need to be maintained. Advanced vector network analyzer users will be pleased to
know that internal e~wave and b-wave data can be exported for diagnostic use.

S0LT (short, open, load and through) calibration

All vector network analyzers need to reference their measurements to well-known standard networks.
These need to provide a wide dynamic range of amplitude and phase (or delay time) 50 that
measurements between the given extremes become calibrated. PicoVMAS support SOLT calibration
of transmission and reflection, whereby the short, open and throwgh provide known and opposing
extremes of phase, high-scale amplitude and transmit isolation. The load provides known low-scale
reflect amplitude and transmit isolation. For Pico calibration standards these are all fully and traceably
S-parameter characterized.

TRL and TRM (through, reflect, line and match) calibration

This iz theoretically accurate because a machined air tranamission
line can be fabricated more precisely than a good match can be
measured; certainly at higher frequencies. Az this line standard can
alzo carry the burden of time (phase) calibration, the additionally

needed high-reflection standards, the shorts or opens, can also be
less well known.

TRL technigue requires a line length of significantly mare than 0®
phase delay and significantly less than 180°. Thus, a single TRL

line can only address a limited frequency band. The PicoVMA 108
supports one or two TRL bands and can account for line impedance
offset if required. A low-frequency TRM band can reference a readily
fabricated resistive match.

TRL and TRM calibration are popular choices when measuring
substrate-mounted DUTs, for example surface-mounted networks or
components. The lime, match and reflections (shorts and opens in
the PicoWMA case) can all be readily fabricated on substrate and at
precise on-substrate measurement reference planes.

THRL

SHORT

DELAY

i LOAD i

PicoVMA® 100 Series vector network analyzers



Flexible measurement insight using PicoVNA 3 software

The PicoVNA 3 software and GUI interfaces with the VA over USB 2.0 and displays or expors meagurement resulls. MS Windows display, in default or dark theme, presents up to four user

Garaph P 551 =
i Pyt (1 s

configurable plot chanmels, with dual y-asis cartesian, polar or Smith plots, each supporting up to four live and four Mmermony races and sght measurement markers. Marker results are tabulated to the
righit and sumrmarized below each plot 1o give at-a-glance tnderstanding of the networks under test. Y-axis reference, scalings and offest are elick and drag or type editable.

Show all S-parameters separately or combine on a single plol.

Configure ags ane, two of four channels and show one to four
live races on each. Add ane o Four Mmemody Fraces i eath.

Plot bath reflection parameters (3, 5,,) a5 LogMag and SWR.

Twio of lour memory races in use 1o compare anather DUT.

iy PP

=)

Plat both reflection parameters (5

gain and phase together, & above?

Compane network pulse respanses using 5:" time domain.

Here using a live trace and up to four memaory Iraces to
compare low pass filter responses with throwgh response.

- Sza) 85 LogMag and Phase.
Gain and phage can be combined in one plof, bul with up 10 fowr
live trasces, why not plot forward and reverse match and phase o

—

Show 5 and 5, on the same Smith chart.
Add up 1o fowr memony races il required.

Digplay & single parameler &t wo sensitivities or offsets.

Here we see passband 5, flainess and S /S, stopbands
ag live races on the same plol.
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Bias-Ts
| (fsls] Wactor Matwark Analyser . . ) . o
= FmAVhit 108 I ks = B e Sl R% Bias-Ts are often not provided, or available as costly extras, on other YMAs. Use the PicoVNA's built<in bias-Ts to
provide a DC bias or test stimulus to active devices without the complexity and cost of external DC-blocks. The bias
iz supplied from external power supplies or test sources routed to the SMB connectors next to each VMA port.

10 MHz reference infout LISE host connection +12 Vto +15 W DC power

Uze bias-Ts to power an active DUT

Other 1/0

Power (12 to 15 V DC, 25 W) and USB 2.0 control are located
on the rear panel. Trigger 10 for sweep synchronization and
10 MHz I/0 for reference clock synchronization are available
on four BNC sockets.

Power on/off switch Sweap trigger infout

Test cables, adaptors, calibration standards and measurement check standards

A range of high-integrity RF and microwave accessories are available from Pico Technology. Test cables and calibration standards strongly influence the owverall performance of a
VMNA, 50 we recommend that you select your accessories and perform your calibrations carefully.

Cables and standards are often the weakest links in a VMNA measurement, generally contributing significantly to measurement uncertainty despite their traditionally high cost. At
the lowest levels of uncertainty, costs can be significant and measurements can be compromised by seemingly quite minor damage or wear. For these reasons, many customers
hold both premium-grade items for calibration, reference or measurement standards, and standard-grade items as working standards and cables. Pico Technology now offers cost-
effective solutions in both grades. In general we recommend PC3.5 interfaces for premium or reference use and SMA interfaces for working use.
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Phase- and amplitude-stable test leads and test port adaptors

Two test cable types and grades are recommended and provided by Pico Techmology. Both of high quality, with robust and flexible construction and stainless steel connectors, the
main differences between them are the provision of PC3.5 or ShA test ports and the stability of their propagation velocity and boss characteristic when flexed; that is, the degree to
which a measurement could change when the cables are moved or formed to a new position. Cables are specified in terms of flatness and phase variation at up 1o 8.5 GHz when a8
straight cable is formed as one 360" tum around a 10 cm mandrel.

Ordercode] | Grade | Diclectric | Diameter | Impedance | ___Loss | Phase stability | Amplitude stability | _Length | _ Connectors __|

TA336 S N{m)-SMA[m)
{0.287) 0.7dBat6GHz | 2°at6CHz
Standard er 085dBat85GH: | 2B mB5GHz | 01 OBatEGHz
jacket
TA33T Him-EMA{F)
Liow:
density 500 &00 mm

FTFE
TA3IB N{m}<PC3.5{m)
7.5 mm
{0.307) 0.6 dB at & GHz 0.8" at & GHz

Premian 07dBatBSGHz | 11°at85GHz | D00 dBat6GHz

ovar . . . .
jacket
TA339 N{m}-PC3.S(M)

—m-m-

TAZ42 __k ADASTD-MM SMA{m-m)

TA343 ..;:‘ Standard ADA-STD-FF 18 GHz SMA(RF)

TA357 8 3\?‘ ADA-STD-FM SMA(f-m)
i ¥ 500

TAZ40 - ’ ADA-PREMAM PC3 5{mem)

TA341 ...;' Premium | ADA-PREM-FF 27 GHz PC3.5(H)

TA354 _: ¥ ADA-PREM-FM PC3.5(fm)
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Calibration and measurement reference standards

Pico Technology offers a range of short, open, load and throwgh (SOLT), 4-piece, S5-port manual calibration kits in male and female genders. All kits have high-performance, tight-
tolerance stainless steel interface connectors and are supplied as an assembled five-port *¥" SOLT. They can be disassembled for individual usage, or for economical refurbishment
should a calibration standard be damaged. Each SOLT is supplied with calibration data linked to the kit serial numiber.

e ety Wkl Orer code | | Name | Type | Poris = | Connector* | Characterization*
residual directivity for the price. It is this that combines - Type Ponts Commmpchor® |l A el nd

with good uncormected port match on the PicoVMAE to (™
deliver exceptional price-performance. Ta344 goi- = SOLESTORM | o SMA[m)
Premium PC3.5 kits are calibrated to reduced uncertainty = manual Full S

- ) - A parameter
using TRL intercomparison above 1.5 GHz. TA34S ? - SOIT-STOE SoLT (shf:;.n SMA(T) | 300kHz 10 8.5 GHz.
* SMA, PC3.5 and K-type/2.92 connectors can all be pan= e ' 500 Serialnumbered
miated with each other. 5MA type has solid dielectric, o 4 h:lad,l kit file provided
PC3.5 has air dislectric, TAI4E .n.:- S [SOLFPREMM | o o | rough) PC3.5(m) anli_SB memary

st
s manual
TA347 @ sooverems | SO PC3.5(f)
pla===

Automated E-Cal USB-controlled and ovened calibration standards

Minimized as far as possible, the manual calibration process involves several torqued connect/disconnect operations and a manual loading of unigue data files for each standard.
The E-Cal S0LT calibration process reduces this to just one connection by intemally switching its calibration standards. The process becomes automatic and highly repeatable, with
power, control and data read all managed by the PicoVMA software over a USBE interface.

Fast, convenient and less emor-prone, an E-Cal standard is to an extent compromised by switch errors, resulting in non-ideal short, open, load and through. Mitigating this, the
PicoVMA E-Cal standards include fast-rise oven control of device temperature, and seventeen traceable, full span s-parameters characterize the now stable imperfections. it is also
true that the conwenience, de-skilling and speed of automated calibration tend to promote more regular calibration, and thus more accurate, repeatable and reliable measurement -
&0 much so that some process managers insist upon an automated E-Cal.

All PicoVMA, calibration and check standards (below) are calibrated against fully traceable PC3.5 standards and are supplied in a protective camy case. Further specifications for the
instrument and calibration kits can be found on later pages. We also offer a calibration service for Pico standards: see Ordering information.

* Owened Short, open,
TAS18 "l?_q i SOLT-AUTIO-8 SE- load, throuwgh SMA(m) | Full S-parameter
= and separate 300 kHz to 8.5 GHz.
controdled 2 . 500
automated d\aa_l::tenzed.f Embedded an::l read
TAS19 SOLT-AUTOF | £ 0 polarized port SMA(F) | from USB device
-Cal SOLT p—
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Check standards

‘We offer two economical check standards that can be used to validate the accuracy of a network analysis test setup and its calibration before and during or after measurements
are made. Akin to the Beatty line, each check standard is a short length of mismatched line {75 mm of 25 () with a predictable, smooth and stable mismatch and transmission
characteristic that spans the frequency range of the Pico'YNAs. These devices validate systermn measurermnent accuracy in the presence of high and varying mismatch and thus
present a demanding validation on which to base confidence in a setup.

A comparison utility is provided in the PicoVMNA 3 software (described on later pages) to evaluate the comparison against a combination of specified measurement uncertainties
for the device, test leads and instrument. Each check standard is supplied with Touchstone measurement data on USB memory stick. The data is traceable via PC3.5 standards to
national standards. The supplied Touchstone measurement data is compatible with, and can be used to manually validate a measuwrement of, any manufacturer's WA

Two check standards are available: insertable SMA{m=) and noninsertable SBMA[f-F).

Hame Type Ports/ Interface/ Characterization Supported calibration modes
Standards Impedance
CHE-INS-MF
Inzsertable with naertablie 12-term calibration, all
Lol le and a S-parameters
2male an i Full S-parameter 300 kHz to 8.5 GHz
S [ impedance ine ———M—— Serialnumbered Touchstone file
CHE-MOM-F i with transition provided on USE memary stick Non-nsertable, known and
TA431 Moninsertable | w5k0ports | SMA) /S S00 unknown through calibrations, all
with fernale ports i ! S-parameters

s
ara st g

s . u! ":’i'“.. e e
cxcos Span of PiooWMA 108 sxa)
S-parameter and time-slomain plats for TA437 aver an 8.5 GHZ span. '
Minor but within-specification 5,, messurement efFovs present.
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Test cables and calibration standards selection guide

Calibration kits can be purchased as a pair or as a single kit depending on the primary (best uncertainty) measurement application and its DUT interface, and sometimes to
meet a secondary purpose with other DUT interfaces. Budget may also be a consideration. Pico Technology provides for all purchase options. You can order any combination of
scocessories, but to get you started we recommend that you choose one of the following "universal” configurations.

Recommended configurations using manual SOLT calibration standards

For best overall test efficiency and uncertainty in a mix of single-port or dual-port test applications of both genders, we recommend these dual-port test lead and calibration
standards configurations and the use of test port adaptors as necessary. All calibration modes are then available and where needed port adaptors can be fully imcluded in the
calibration.

Primary DUT interface | Select Required test leads Required manual S0OLT Supported Port adapt for some DUTs_
calibration kits measurement

and calibration
mades

To address dualkport single-gender non-insertable

1 TASES SAIA mile port Ix TAA SMA mele ports All single devices, use and include within calibration 1x TA342

“Universal™ capahbility. Standard SMA

Dual-|_:|-::1't devices. or 1x TA3I37 SMA female port 1x TA34S SMA fernale ports anl:_l |:|ua_ Hpart SMA(m-mj or TA343 SMAF-f) test port adaptor.

any single-port device calibration : ]

with male or femaleor| | 1xTA338PC3Smaleport | 1x TA346 PC3.5 male ports | modes and uT::E:;EE: :a“i-ﬁ’:; iliﬂ?ﬁ?.fﬂiﬁﬁé.‘ﬁiﬁ?ﬁi';n
le and female ports . et r

miale am al2 po 1x TA330 PC3.5 female port | 1x TA247 PC3.5 famale ports | S-parameters PC3.5(mem) or TA341 PC3.5(-f) test port adaptor.

The following configurations use just one SOLT calibration standard and are recommended where there is a focus on a particular port gender.

Primary DUT interface | Select Required test leads Required manual SOLT Port adapt for some DUTs_
calibration kits

and calibration
mades

Single portor duak | Standard SMA | 2x TA336 SMAmale port* | 1x TA245 SMA female ports Mote that mixed gender dual-port insertable devices

port noninsertable All Sparameters | can be addressed by adding and de-embedding

. _ . and all single 1x TAZ41 PC3.5(f-F) or TAS43 SMA(f-f) test port
with female port(s) Premium PC3.5 | Zx TA33E PC3.5 male port 1x TA34T PC3.5 female ports gl il rumt adaptor™.

- Standard SMA | 2x TA337 SMA femaleport* | 1x TAZ44 SMA maleports | Solioration Mote that mixed gender dual-port insertable devices
Single: pork o dumt- 7 . modes except | can be addressed by adding and de-embedding 1x

port noninsertable insertabi
with male port{z) Premium PC3.5 | 2x TA330 PC3.5 fomale port* | 1x TAZ6PC3 Smaleports | o o :jg;i:‘fgﬂmm? or TA343 SMA(m-m) test port
* Can reduce to a single test lead in single<port measurement applications.

= With only one calibration kit it is not possible to calibrate after port gender adaptation. Purchase a second calibration kit of opposing gender for full calibration of a port adaptor.
Alternatively, once a noninsertable calibration has been performed, it is possible to measure the port adaptor(s) and de-embed their emor. A third option is to use reference plane

shift and/or normalization for a lesser comection of adaptor emors.
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Recommended configurations using automated E-Cal SOLT calibration standards

Primary DUT interface Required test leads Required manual calibration | Supported Also suited to DUTs_
kits measurement

and calibration

modes
“Universal™ capability. | Standard SMA 2x TAI36 SMA male port Al duakport Use and include within calibration:
E#::?:grlt;jg:edi or test leads 2x TAZ43 SMALF-f) port adaptor ;;:'II'.A,EtE SOLT-AUTO-M calibration ;Li tdis;.tiz;fdapmr to address insertable dual-
with male or female or | Premium PC3.5 | 2¢ TA338 PC3.5 male port 16 TAS19 SOLT-AUTO-F* g"”g:sm?iﬂ 2) Both part adaptors to address dual male port
male and female ports | test leads 2x TAZ41 PC2.5{i-f) port adaptor P non-insertable devices.

Alternatively using automated E-Cal calibration standard ...
Standard Sha | 2% TAI36 SMA male port

Dualkport non-

i ; test leads 1x or 2x TAZ43 SMA{f-1) adaptor
:EE:;h:EE ?:_:::T: nl:;n - A(F) adapto 1x TAS19 SOLT-AUTO-F Use and include within calibration a test port
dgﬁrui:e & ROt | Premium PC3.5 | 20 TA33E PC3.5 male port All duglport | 2depior 1o address insertable duakport devices or
test leads 1x or 2x TA341 PC3.5(f) adaptor calibration single-port device of opposing gender*™.
Duakuort nom- Standard Sha | 2x TAI37 SMA female port modes and Note that opposing gender dual-port non=
inEEI:FahIE devices or | 125t leads 1x or 2x TA342 SMA(m-m) adaptor SAPAEMEETS | jnzartable devices can be addressed by adding
inobe male nort ~ 1x TAS1E SOLT-AUTO-M and de-embedding a further port adaptor.**,
:Eﬂ;:g p Premium PC3.5 | 2% TAI39 PC3.5 female port
test leads 1x or 2x TA342 SMA{m-m) adaptor

* This automated dual E-Cal S0LT configuration is available with discount. Please see TAS20 on the ordering information page.
** To calibrate use the characterized and polarized through adaptor supplied with your E-Cal standard. The PicoVMA E-Cal calibration wizard guides this setup.

ik With only one calibration kit it is not possible to calibrate after two-port gender adaptations. Purchase a second E<Cal calibration kit of opposing gender for full calibration after
two-port adaptions. Alternatively, once a non-insertable calibration has been performed, it is possible to measure the second port adaptor and de-embed ite ermor. A third option is o
use reference plane shift and/or normalization for a lesser comection of adaptor emors.
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6 GHz Network Metrology Training and Metrology Kits

The low-cost FicoVMA 106 opens up the potential for every student or trainee to leam
through the use of a fullfunction professional-grade vector network analyzer. The Pico
PO186 Metwork Metrology Training Kit builds on this opportunity and supports a wide
variety of learning and experiment. Central to the kit iz the separately available PO189
Metwork Test FCA. This printed circuit accessory hosts a variety of example lumped
element, active and passive and transmission line DUTs and end-ofline SOLT (short-
open-load and through) calibration standards.

Used with the PicoViMA 106 or 108, the kit supports teaching objectives around reflection
and transmission measwrements, S-parameters and other standard measuremennt
guantities. Thesa can be presented and interpreted as log, linear, phase, real, imaginary,
polar and Smith chart formats and derived guantities group delay and time domain
transmission and reflection. Additionallly, by including an active broadband amplifier
element (+5 V DC power required, 2.1 mm jack), nonlinear compression measurements
such as F1dB and AM to FM (phase due to amplitude modulation) can be explored using
the PicoVMA 106 built-in measurement utilities.

Measurements and calibrations are made via industry-standard 5MA connectors. These
support measurements out to & GHz and the teaching of best interconnection practice
and the importance of secure, repeatable and robust connections. Using the on-board
calibration standards the student can practice calibration for reflection, transmission
and 8- and 12<termmn comections using short-opendoad and the known and unknown
through methods.

Also included in the kit is a set of budget SMA(f) SOLT calibration standards (PQ190).
With these the student can calibrate at cable ends rather than on board. This supports
teaching and experiment around reference plane shift, normalization and the
de-embedding of feedlines and connections on the PCA. Assumed ‘ideal’ and typical
calibration data for these standards can be downloaded from picotech com, along with
the comprehensive user's and trainer’s guide and referenced instrument settings files.
Swdents with access to the AWR Design Environment can also download the Microwave
Office design project for the kit PCA. Pico's Cadence AWR DE interface wizard can then
import real-world measwred data directly to the project to allow measurement enhanced
simulation or comparison with the design simulations. Software development kit
examples are also available via GitHub (github com/picotech) to import and work with
measured data in other CAD, test and programming environments such as MATLAB,
LabVIEW, C, C#, C++ and Python.

The Pico PO186 Network Metrology Training Kit includes N{m) to SMA[f) inter-series
adaptors, SMA{m-m) test leads and fixed ShA wrenches — all that the student will need
to pair with the PicoVNA 106 (or any other VNA) to begin their practical learning. Printed
circuit layout of the network test PCA is generic to support modification to alternative
passive network and components.

PCA nchudes example attenuaior,
broadband amglifier, 2% O mismaiched
line, resistie power divider, lowpass

and bandpass filbers and a user chip
componend site, plus shor, open, losd and
through calibration elements.
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Network Metrology Demonstrator Kits
Two Metwork Metrology Demonstrator Kits are also offered. These include Pico's now widely respected Standard SMA or Precision PC3.5

professional-grade test leads, a female SOLT calibration kit and an SMA non-insertable female-to-female Check Standard; both with reference z
data, traceable back to national standards. Either of these kits can realise and werify the full measurement capability and accuracy of the
FicoVMA 106 or 108. High-guality, low-uncertainty measurements can then be made, suiting this training investment to much wider application

within research and doctorate projects. Accurate measurement can also establish accurate reference and error terms in the measurements that
students are making when using the P0186 Network Metrology Training Kit.

POET
e ——————a
code
it PO 89 travming PCA, PG50 SMALT) training SOLT kit 2x Nim)-5844{F) nter-
Metwork Metrodogy Training Kit and camry case senies adaptor, Zx TAZT2 60 cm SMAm-m) test lead, TAT77 SMA wrench,
PO189 Metwork Metrology Training printed circuit accessory and carry case 509 429 359
PO187 | Metwork Metrology Leader Standard kit SMA(f) and carry case ot 2 ﬁﬁm standard lestlead, TA348 SMMT) SOUTcalbraton | 9855 | 1575 | 1305
Hetwork Metrology Leader Premium Kit PC3.5(f) Demonstrator kit and Inct: v TAZ28 MjmHPCA 8fm) premivm test lead, TA34T PC2S[T) SOLT
PQI8E | oy cace califration kit and dlata, TA421 SMA[Ff) mor-sertable check standard and det | 0120 | 2655 2195
PO190 Metwork Metrodogy Low Cost SOLT Kit SMA(T) Typical kit data can be downioaded 105 B9 75
FS011  + 5V DC plug top AC power supply and international adaptors L 25 21

* Prices comeci at time of publication. Sales taxes not incuded. Mlease contsct Pico Technology for the: latest prices before ordering. 2 pari-numbered bems separately available.

Computer-aided design partners

Antenna matching with Optenni Lab CAD software

koT, 5G, WiFi, V2X — has there ever been a bigger market explosion than the use of the
antenna, and use within very challenging loecations? Optenni Lab is industry-leading RF
design automation software for antenna matching and RF chain performance optimization.
The tool addresses multi-band, broadband, multi-antenna and tunable antenna systems and
synthesizes measurement-based matching solutions in real time. In other words, Optenni Lab
outputs optimized matching circuits based on live vector network analyzer measurements

of antennas. Optenni Lab versions from 4.3 SP5 are compatible with the PicoVMA_. The tool
synthesizes optimal topologies from discrete, distributed, wariable or switched component
libraries against desired bandwidth and isolation targets, taking into account mutual coupling
to nearby antennas. Optenni Lab automatically outputs highly complex and nomally time-
consuming designs. This CAD software interfaces the PicoVMNA control DLL directly and no
further software is required.
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Cadence AWR Connected for PicoVNA
The AWR Connected wizard for the Pico¥MNA brings

affordable vector network measurement right into AWR
the Cadence AWR Design Environment. Component,
systemn and subsystem measurements are available,
controllable and displayed inside your simulation
workspace. Real-world measurements become

3

available for ome-click transfer directly to project data
files — that you can use within your simulations or for
direct plot and comparison.

Dezign—Simulate-Implement—Measure waorkflow is
encapsulated in a single design environment, tightly

i
Miazae r

Picos

coupled for optimized speed and efficiency.
Features at a glance

Control and view PicoVMA output inside your design environment
One-click measurement transfer to new or existing project data files or plots
+  Fast, convenient comparison of ideal, modeled and measured component data
+  Simulation with measured component or subsystem data
Extend measured data to 0 Hz for passive component simulation at DC
Measure and plot active max. stable gain, available gain, K-factor and B1

Powerful education and training alliance

Can there be any more effective and rewarding leaming experience than completing the
whole design cycle? Unfortunately, the high costs of microwave network measurement
hawe for many compromised that experience in the classroom. We balieve that the more

affordable PicoVNA 106 & GHz full-function, professional-grade vector network analyzer,
partnered with Microwave Office, changes the game.

Microwarve Office bepout with the Poolida
wizard {2nd panel) in ihe workspace

Designed within Microwawe
Office, the PCB project
deszign file iz available to
download. Students and
trainers can engage at
any point in the design
cycle, compare simulation
with real measurement,
and experiment within

the simulated and real
environments.

How it works

1. Start the PlcoWMA wizard
to launch the PicoVMNA
control software and
establish control of the
PicoVhA.

2. From the PicoVMNA tab
select your saved calibration
and messurement settings.
Select single or dual port
impart and preferrad
preview plots.

3. Save Touchstone from
here if required.
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Microwave Office project file for the Nefwork Metrology Test kit

4. From the MWO Datafile
tab, select or create a
project data file to receive
your measured data.

5. One click creates or
updates your data.
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6. Optionally uae the
Passive Component or
Transistor data tabs to
create or update parameter
graph plots with one click.
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PicoVMA 3 software

PicoVMA 3 software presents VMA measurement and calibration simply, intuitively and with efficient usage at its heart. The software offers a comprehensive range of

measurements and multiple trace, dual-axis plot formats in one, two or four user-configurable display channels. All the standard vector network analyzer functions and tabulated
measurements can be seen at a glance.

Import { export, help and utiities 5,,/8,; - parameters being plotted Axis parameters Drect acoess to chanmed settings
Eavve, recall, print, labels and calibration tooks Loghtag - measurement typefunit Diigplary two Y-amis parameters per graph Click or touch, drag or type wakses, reference position, soalings and markers:
FidB, AM 1o P8, signal generator and I=- refierence positian indicator
compare data wtilites -
£.0 dBDIV - sersithvity

FiooWlA 108 only: Save on trigger, mixer
measurements and phase meter

Mhm{s,,},ﬁuuﬂl Magritude at 0.5 dBdiv {left ads), and 0.0% dlfdey and -2.0 dB offset right 2uds)
Ome ive parameter (5,), plotied Tmmmhmwdm
Twn lhve parameters {5, and 5}, plotted 2x Smith Chart
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== e - Marker readouts
[ 1 e TE - T Table of up ko eight
1 L ;'-I" L LN E L b ) ™ [ h’ll-:
2 Y - Eati il selected charnel in
; w i. - frace calar.
— — B Bl b i sl it i
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TRl il
Plat farmats ' S Marker ¥
Log magmitisde | User interface
Phaas e | ) Cortrols mstrumers
Smith chart H ; : | - |¢'—' and status
VEWR - | information, trigger
Group delay = and vecior trace math
Linear magnitsde 3 1 . ) groa e funet £ i
Fieal T TR E T, TR Ty e T A T R T TR ST R T s OF and vector trace math
Imagi
el Hisstrated use of display channets and Y-azes R
Eokar linear Twao live update parameters (5 and 5_), plotted log magnitude (left axis) and SWH {right axis
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Reference plane extension

Reference plane extension {offset) allows you to shift the measurement reference plane away from
the point established during calibration. This is useful in remaoving the path length of assumed ideal
connectors, cables or microstrip lines from measurements. PicoVMA 3 software allows independent
reference plane extensions on each of the measurement parameters (S, 5_. 5, or &, ), either as

an automatic resreference or by manual entry. Independent extensions allow, for example, different
extensions on the two ports for 5, and S, and then througheline normalization for 5, and 5,
transmission comparison with eguivalent length through-line.

De-embedding embedded port interfaces

&fter calibration
ref plane is here

VHA

Far the measurement we want
the ref plane to be here

!

AN

Actual device
ta be tested

T
DT on micrastrip tes? jig

When it iz unsafe to assume the above ideal interconnecting connectors cables or microstrip lines; for example to achieve greater acocuracy or to remove known im

in a test setup, we can choose instead to de-embed the interface networks on each measurement port. The PicoVNA software simply requires a full Touchstone .s2p file for the
embedded interfacing network on each port. Likewise, defined networks can be embedded into the measurement to achieve a desired simulated measurement. As for a calibration,
best accuracy will be achieved when the embedding network is defined at the same frequency points as the intended measurement. Unusually for a vector network analyzer, the

FicoVMA software will interpolate where necessary and possible.

Time-domain transmission and reflectometry measurements

LT

T
Time-domain reflectometry is useful in the measwement of a it
transmission line or component; in particular the distance-to-fault -
location of any discontinuity due to connectors, damage or design error. 180 [l
To achieve this, the PicoVMA software determines from its frequency- i ,I {
domain measurements the time-domain response to a step input. Using o [
a sweep of harmonically related frequencies, an inverse fast Fourier 'n—b‘
transform of reflected frequency data (S,,) gives the impulse response in "*'ém"
the time domain. The impulse response is then integrated to give the step
response. Reflected components of the step, occurring at measurable s

delays after excitation, indicate the type of discontinuity and (assuming a
known velocity of propagation) the distance from the calibration plane.

A similar technigque is used to derive a TDT (time-domain transmission)
signal from the transmitted signal data (S,,). This can be used to measure

the pulse response or transition time of amplifiers, filters and other
networks.

The PicoVVMA software supports Hanning and Kaiser—Bess=l lowpass
filtering on its time-domain IFFT converzions, preserving magnitude and

I EFEITEE

Pl e g T

o TE o

phase, and achieving best resolution. Marker readouts include magnitude, time, distance and line impedance in ohms. A DC-coupled DUT is essential to the method. The 8.5 GHz

bandwidith of the PicoVNA 108 supports time-domain pulse transition times down to 58.8 ps, with the PicoVNA 106 reaching 82.7 ps.
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Z, impedance reference

T Lot

e aia e wes
System measurement impedance (defauft 50 () can be mathematically converted to any 5 _'_-".l Jrr 7 P
value between 10 (1 and 200 0. The PicoVMA software also supports the use of external o . jt L
matching pads and calibration in the new impedance using a calibration kit of that = iﬂ—lll LR
impedance. 1 i U-.Ihlf T #E:.
L A A oo '|' S
Limit lines testing e won | SR
The limit lines facility allows six segments to be defined for each displayed plot. These a F/F o *.|l-I
can be extended to 11 segments using an overlapping technigue. Visual and audible u o by
alarmis can be given when a limit line is crossed. All plot formats except Smith chart and a _J.V-f | ‘\:l.
polar support [imit testing. Peak hold functions are also available. o I i | “TL
e = ‘ = o

Supported calibrations

The PicoVMA 3 software supports a comprehensive range of calibration modes to address single or dual-port worlkdoad with male, female or mixed gender interfaces, all with best
achievable accuracy {least uncertainty). In some instances only a single calibration kit may be required, as has been outlined above.

As you would expect, the Pico calibration kits are individually serisl-numbered and supplied with S-parameter data. This data is a traceable and accurate record of measured emrors
for the calibration kit. It can be loaded into the software, which will correct for these emors and those of the instrument during a calibration.

Yo e e

‘model, electrical length, parasitic values and polynomial

coefficients you can enter into the software and then save Port 1 Kl nome. [EFC00 55 Load dain avalable 7
hl;'lilc:t_.hi; format. mﬁath%ripmletghasz.lpﬂieda e Thiu dats avadsbie [ Shot and Dpan dals svsabls |7
?;aam'ﬂ';:nfm S-pumqm?u ;','; . please ask us about K e capacitance cosficinnts - Shartinductance | THL Standards 3
| Loz E-IDH] ﬁ[l] | Lra 1 Lirw 2
| Femas 0 M
‘When using an automated E-Cal SOLT Standard, an extended | (Tihns'ed 'I'HU" 18} o C210°-36] foo0 FLIGHz)
set of traceable S-parameter data sits within the device { Doen clleetmn) 17570 [0 | exre . ﬂ-l-m&i-}- FHﬁHﬂ FHITH] :
and is read directly into the PicoVMNA software overits USE | Skt oflest (o] [15972 [00 i nec:a Juco = facn T Fllln! Elm [t |
 and power tian. | ST ok TS I T SO § P o T
As for any vector network analyzer, for best accuracy a Port2 Kit nome [F5i007 5 Losfdals sisdabis 7 -Shot il O ol el B2
calibration is performed before @ measurement with the _ X -0 . it . i
zame sweep span and frequency steps as the measurement. | Rl Lo [ £ Eobichunly ————— - LE;P} [ ﬂ's""":::: ez |
If, howewer, a change of sweep seitings is nBﬂEﬂBary_Fura | Fenae 5 Mals [Tigkmiel II{W’ 9 [T e e | L) FLIEH]
rne.aaui‘:lﬂ'-E_n‘t.theﬁqu\l'Mﬁ. s::wam will fﬂrmn_ummrm T —— fem fon | | | FHIGHE) FHIGHE
te its correcti b . | | 1 |
interpo _ . nmzcr_ mwm’eepaeﬂnga r— Emﬁn‘.ﬂniﬁ"‘ﬂm‘mﬁ" Plect & B |
An enhanced isofation calibration setting is available far L L L +

optimum dynamic range when using resolution bandwidths
below about 1 kHz.

T | cot i o |

Load P1 Kit | Load P2 kit | Cate |
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P1dB Iltilil.]l'

The 1 dB gain compression point of amplifiers and other active devices can be
measured using a power sweep, either at a test frequency or over a sweep of test
frequencies. The VYNA determines the small-signal gain of the amplifier at low input
power, and then increases the power and notes the point at which the gain has fallen
by 1 dB. This utility uses a second-order curve fit to determine interpolated 1 dB
COMPIEsSIon points.
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AM to PM conversion utility

AM to PM conversion is a form of signal distortion where changes in the amplitude of a
signal produce corresponding changes in the phase of the signal. This type of distortion
can have serious impact in digital modulation schemes for which amplitude varies and
phase accuracy is important.
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Phase meter utility (PicoVNA 108 only)

The phase meter adds a valuable phase and amplitude alignment and stability
measurement capability to the PicoVNA 108. The two poris become auto-lock receivers
at any user-specified frequency within the 300 kHz to 8.5 GHz tuning range of the VA,
The receivers will lock to externally applied signals within approximately +70 kHz of the
set frequency and begin to measure and cross-refer phase and amplitude of the two
signals as numerical readouts.

Calibration and normalization facilities are provided, allowing, for example, precise
alignment of a quadrature-phase relationship or determination of differential phase and
amplitude balance or stability.

The IF bandwidth setting determines displayed result resolution, update rate and also
measurement noise at any given signal level. At IFB of 10 Hz, resclution is 0.001°
and 0.001 dB and update rate around 4 readings per second. Amplitude and phase
accuracies match those of standard WNA transmission measurements.

Phase meter utiiby

Bandwidth

Fraguency

om— s N
~Phase

Phase [deg] - Phaga sefence—
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Save on trigger utility (PicoVNA 108 only) =

Uniguely, benefiting from the fast measurement speed of the PicoVNA, save on trigger ) e i
prowides a fast and convenient method for capture and display of measurement data e : |
from multiple or changing device-under-test states. Think, for example, of variable ke | = i T : 1 T

attenuators, digitally configured filters, phase shifters or variable-gain amplifiers. Think Pt e JEE | I 1 L1 S
also of devices under changing power supply, bias or environmental conditions, or even I -
of a multiplexed measurement of a numbser of devices in the production environment. - e
The PicoVVMA can be set up to store up to 1024 triggered sweep measurements which : uf =
can then be inspected, reordered and saved to disk in a number of formats. The trigger mrmwmrar |||
event can amive on the external trigger input, or as a remote software trigger or 3 manual [ S —-

ey press. el T

Capiured measurement sweeps can be selected for display which, by default, shows e " 1 I T

one to four selected S-parameters across a maximum of 64 individually coloured traces, | @usks Cma | I 1 ]

all plotted owver the band of operation. The plotted sweeps can be any subset of all the g . |

captured sweeps and data can be normalized to one of the captured sweeps, which is T it -

useful for examining changes from sweep to sweep. - N UL R T
The plots to the right show 5, (magnitude and normalized magnitude in dB) for 16 —Te— sraces of ane or —— e

states of a programmable step attenuator. The plot beneath and right plots 5, and &, plots {"m 1 4B increments of 2 step atienustar,
at a user-salected frequency of 986 MHz. Here the horizontal axis plots measurement
sweep number, each in this case representing a unique state of the attenuator. Al
four S-parameters can be displayed simultaneously in this way on the graphs. Using s g a5
a hardware external trigger and maximum resolution bandwidth, all the data for these
plots was captured within 1 second!

The captured sweep data can be saved to disk in 8 number Hame

of formats, including Touchstone®, for use with third-party

applications. Data can be saved grouped by S-parameter, for ) step_Attn S11.dat

example. The file list on the right shows the files created for (] Step_Atin_S12.dat Ly
the stepping attenuator. You simply enter the name Step_ ) Step_Attn_S21.dat

Attn when saving the data, and the family of files shown is ) Step_Attn S22 dat
automatically created. In each of these files each column

Mrprede B Frepame PS5 NE

Bk

I
I

I

I

I

1 — T 1 1 1
1

I

I

I

I

contains the S-parameter data for a given sweep. The first ;";::‘hr;,pn:r ] T '

column after the frequency column contains data from the - \...___ .

first sweap, the second has data from the second sweep and so on. | N M el o

The data can also be saved for any single frequency within the sweep range used to '"mhm.dwé:_m & - I L

capture the data. There is also an option to save the entire dataset for later use. | | | | | [ | |

... or jplot a slice through your data at a single frequency.
These ae 521 and 5,, at 98435 MHz
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Mixer measurements Iﬂllitr {Fi:n'ﬂ'lh 108 ml’"} Corprarion loos display Return hoks displine

External local oscillator and external power sensor support
A wide range of mixer performance and port isolation measurements can be carried out, including &
swept RF or IF with a choice of low or high side LO. A PicoSource AS108 or a third-party signal 2
source is used as the external LO source, and this operates under the control of the PicoWVNA 3 PC =
application. The software also supports a thirdparty USE power sensor in the characterization of g
port power.
Supported USB=-controlled signal sources | Supported USB-controlled power &
PicoSource® AS108 kgllemflﬂeyadnl.m‘EU.UEﬂl] | |
MiniCircuits EEILHSG. SSG-GDEH,SBG&DGI Rnhde & Schwarz NRPBS, NRFESN, NRP18S | B » - .
TTi TGR 6000 | | B il _'";- } F—
Cmﬁmpmllwuﬁ Ilkemtunmnderauppmfurm{:hmeufEuTEﬂal USA signal generatoror | 5 S 1 ,_-J—F'F
g it e L*""\“"""';’
VSWR correction : Fie) aawsyy] | R — ~ -
Mizers can be difficult to measure i :
accurately particularly when mizer
port match is relatively poor. The Corvareion hmvs compression 0t ard 148 Compression vaiue

FicoVMA 108 mixzer measurement
calibration includes the option of
VEWR emor comection. This reduces
the conversion loss measurement
uncertainty as typically shown in the |
diagram. N - - - - bt -

e ingrds

Mixer compression

Conversion loss change a= a function of the input RF level iz easily determined. This can be
referenced either to the port power uncertainty of the PicoVMA, or you can use a third-party power
sensor (above) to prescharacterize the PicoVMA 108 port power for enhanced accuracy. The 0.1 and
1 dB compression points are displayed on completion.

ol thraiioe sigps
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Check standard comparison utility
The supplied Touchstone measurement data for a seriaknumbered check standard is loaded into the PicoVNA memory trace as a ‘Reference” measurement.

With a valid, full S-parameter, full-span calibration established and the check standard connected between the test ports, the comparison utility performs a measurement. it then
compares and tabulates, on each frequency point basis, the measurement with the stored “Reference’ data. Magnitude and phase difference are tabulated.

The utility combines uncertainties for the instrument and test leads (respective specifications) with measurement uncertainty and stability of the check standard (also supplied).
The difference between reference and measurement is then compared with total uncertainty, giving a result of ‘pass’ (within uncertainty) or ‘fail' (outside uncertainty).

You can save the comparison dataset for archive or analysis.
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This is a very demanding evaluation of an instrument, test leads and the calibration performed, very nearly, to the full specification of the instrument and leads. The test is designed
to identify a weak process, or wom, contaminated or damaged system components that might lead to a compromised measurement. To gain a pass, comect calibration procedure
must be followed including the use of torgue wrenches to make the connections at calibration and comparison measurements. The uncertainty data provided attempts to take into
account the expected vanability of your measurement setups when mating the check standard with Pico-supplied PC3.5 or SMA port connectors. There is a wide variation in the
quality of commercially available test cables and SMA connectors, and contamination, damage or wear can easily occur. We guarantee that the uncertainty data provided will cover
your test setups only when you use Pico-supplied calibration standards, port adaptors and test leads in new condition.
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Soecificat

Standard conditions: 10 Hz resolution bandwidth, at 13 dBm (PicoVNA 106) or 0 dBm {PicoViA 108) test power, at an ambient temperature of between 20 *C and 30 *C but within

1*C of the calibration temperature and 60 minutes after powerup.

Receiver characteristics

Dynamic range 10 MHz to 6 GHz (PicoVNA 106)

Parameter Value
. 140 kHz, 70 kHz, 35kHz, 15 kHz, 10 kHz, 5 kHz, 1 kHz,
Measurement bandwidth 500 Hz, 100 Hz, 50 Hz, 10 Hz
. PEoVMATOS e TcOVHATE
_ Band (MHz) Typical (0B) Meox. (dB)  Band {MHz) Typical (d8) Max. (dE)
Average displayed noise floor 02w10 -110 -100 0301 -100 -og
10 to 4000 —118 —-108 1 to 4000 -124 -110
dooo -0 100 > £000 -120 L
Dynamic range See graphs (typical, excludes crosstalk)
Dynamic range 0.3 MHz to 10 MHz (PicoVNA 106)
oy mos o ombe
Ed »
il ) B "
B i :." N '.'I Ay .L;I b i‘:'.':" :. i

. :“]thﬂ .

iRE|Elil"E to the test signal level set to maximum power after
|an 5, calibration.
{Ports terminated as during the isolation calibration step.

Maximum test power +6 dBm {6 GHz), 0 dBm (8.5 GHz).
|Mo averaging

PicoVNA" 100 Series vector network analyzers



Dymamic range 0.3 MHz to 10 MHz (PicoVNA 108)

Dynamic range 10 MHz to £.5 GHz (PicoVMA 108)

by wamEE et e
¥
-
.l
M
-ml i |I Il
fray - Fid oy I
- --'-. .|-',‘ liaih ’I" | e k | i |f~.l""\"||l|"-| i W 'l, N 1.L||'-\. N TENTE ) ".!
G | [|1|' I, I.II 4 !Iﬂg. a"'l || I f;' ﬁfl " !—- i "1|| hhhg"il*!ﬁl I,- H|<|I::,I'ilfllili-.'.l_‘ll .I-\.l. 1; L \E‘{ II.- Y (1 Inrrulll'\'- 'H \_!llull'“ | L h 'eNII LT \_lllglg L4 E !
- L3RR B8 - i Wiy
. ) 0.02 dB/°C for F < 4 GHz i
Temperature stability, typical 0.04 d8/C for F = 4 GHz Measured after an §_ calibration
Bandwidth (kHz) Typical (dB) Max. (dB)
- 0 0.0003 0.002 201 -point sweep covering 1 MHz to & GHz or 8.5 GHz.
Trace noise (R
(RMS) 70 0.003 0.005 Test power set to 0 dBm.
140 0.005 {6 GHz) / 0.006 (3.5CGHz) 001
Reflection Transmission Test level of -3 dBm. Mo averaging. Bandwidth 10 Hz.
Freq.range| Levelrange Meg. /phase | Levelrange | Mag./phase | smbient temperature equal to the calibration temperature.
2 MHz 07de/8" 0 dBm 0.4 dBJf &°
= -{15dBmto -1 "r ........... +6 D“ nisltallioninnd, "r ........... A 12 emmor term calibration iz azsumed carried out with a
=2 MHz 0 dBm 0.5dB /4" +10 demh h2des2* good quality 3.5 mm calibration kit capable of achieving the:
- FOTT T BTy — o “ozdnya et noe fed.
Measurement uncertainty =7 MiHz -15dBm = 1. "| | These walues are supplied with our Check Standard on USB
PC3.5 test port interfaces <7 Mz 3.0d8/20° 0508/ 8 memary stick as uncertainty data file:
~30dBmto ' cupyisem | “0dBmto oo e w
TIMHz | TESEM [soassop® | T | gogg e |[ T Sresraiey meh Frevion FESS eads et
o« F MHz —B0 dBm to 20dB /15 |"Instrument Uncertainty with Premium PC3.5 leads 188 dat”
» 7 MHz —-&0 dBm 1.5dB/12° . . . .
T : PicoVNA 3: Uncertainty files are installed with the software.
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Measurement unceriainty
SMA test port interfaces

Spurious responses

Test port characteristics

Load match

Source match

Directivity

Crosstalk

baximum input level
baximum input level
impedance
Connectors

Bias-T input characteristics

Reflection Transmission
Freq. range | Level range  Mag. / phase | Level range Mag. / phase
« 2 MHz 0.99dB f11.3" 0 dEto 0.57 dB: / 8.5°
-15dBm +6 dBm®
=2 MHz to0dBm 071 dB /57 +10 dBmil D28 dE S 28°

<2 MHz -25dBm  1.13dBE/85"  -40dBmto | 042dB/S28°
»2MHz |[to-15dBm  1.471dB/14.1° 0 dBm 014 dBf 1.4°
<« 2 MHz -30dBm  4.24dB/28.3° -60dBmto| O071dB/11.3"
*»2MHz | to-25dBm | 3.54dB21.2° | —40dBm D.42 dB f 5.7°

« 2 MHz —80 dBmto . 2A3dB/212"
» 2 MHz —-&0 dBm 212dB /170"
14 FicoWhA 106 ® PicoVMA 108

—7& dBc typical, —70 dBc man.

Test level of —3 dBm. No averaging. Bandwidth 10 Hz
Ambient temperature equal to the calibration temperature.

A 12 error term calibration is assumed carried out with
8 good-guality SMA or PC3.5 calibration kit capable of
achieving the performance specified.

These values are supplied with our Check Standard on USB
memary stick as uncertainty data file:

“Instrument Unoertainty with Pico Standard 5M& leads 186 dat”
or:
“Instrument Uncertaomty with Pico Standard SMA leads 188 dat”

Uncertainty files are installed with the software.
The main spurious response occurs close to (2 x RBF + 1.3) MHz

or (3 x RF + 2.6), where RF is the test frequency in MHz.
For example, when testing a bandpass filter with a centre
frequency of 1900 MHz, an unwanted response will occur
around 63247 MHz or 949.35 MHz. in all known cases the
lewels will be as stated.

Caorrected.
Both calibrated ports terminated in short cincuits.
After isolation calibration.

0.1 dB compression
Mo damage

hMaximum current and DC voltage

Current protection
D port connectors

Corrected: 40 dB min. corrected, 46 dB, typ.
Unicorrected: 16 dB (PicoVMA 106) or 15 dB (FicoVMA 108), typ.
Corected: 40 dB min. corrected, 46 dB, typ.
Uncorrected: 16 dB (FicoVWMA 106) or 15 dB (PicoVNA 108), typ.
A0 dB min. corrected, 47 dB, typ. comected

PicoVMA 106 PicoVMA 108
Band (MHz) Typ. (dB) Max. (dB) Band (MHz) Typ. (dB) Max. (dB)
<2 -100 -90 < -100 —40
2 to 4000 -110 -90 2 to 6000 =110 —40
4000 to 6000 100 -90 %000 to 8500 —100 —40
+10 dBm, typ.
+20 dEm +23 dBm
500
Type N, female
250 maA, 215V
Built-in resettable fuse
SMB{m)
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Sweep |/0 characteristics

Sweep trigger output voltage Low: 0¥ to 0.8 V. High: 22Vt 3.6V
Sweep trigger input woltage Lowr: -0.1 ¥ to1 V. High: 20Vio 4V
Sweep trigger input woltage +6 W Mo damage
Sweep trigger infout connectors BNC female on back panel
8585,

FidE (1 dB gain compression)

AM to PM conversion factor (PM due to AM)

Mixer conversion loss, return loss, isolation and compression (FicoVA 108 only)
12 error term full S-parameter correction (insertable DUT)

12 error term full S-parameter correction (noninsertable DUT)

& error term full S-parameter unknown through comrection (noninsertable DUT)
5., (1-port correction)

De-embed (2 embedding networks may be specified)

Impedance conversion

5, [normalize, normalize + isolation)

5,, (source match correction + normalize + isolation)

Averaging, smoothing

Hanning and Kaiser—Bessel filtering on time-domain measurements

Elecirical length compensation (manual or auto)

Effective dielectric constant comection

beasurning parameters

Error correction

Display channels 4 channels
Up to 4 live traces, two plot parameters and/or plot axis scalings per display
Tr channal

Amplitude (logarithmic and linear), phase, group delay, VEWR, real, imaginary,

Dieplay sl Smith chart, polar, time domain

bMemaory trace Up to 4 memory traces per display channel

Limit lines 6 segments on one trace, per channel (overlap allowed)

Markers & markers

Marker functions Naormal, & marker, fised marker, peak/min. hold, 3 dB and & dB bandwidth
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Sweep functions

Sweep type
Sweep times

Mumber of sweep points, VNA mode
Humber of sweep points, TD mode
Signal source characteristics

Frequency range

Freguency setting resolution
Frequency accuracy

Frequency temperature stability
Harmaonics

Mon-harmonic spurious

Phase noise {10 kHz offzet)

Test signal power

Power setting resolution
Power setting accuracy
Reference input frequency
Reference input lewel
Reference output level

Linear frequency sweep, CW time-based sweep, and power sweep (F1dB wtility)
51I‘ 5:I1r 5“4.5"

EBandwidth
calibration
140 kHz 19 msh
10 kHz 37 ms
1 kHz 021s
100 Hz 1945
10 Hz 19.2s8
LF Adder (for each low 1.25 ms/pt

frequency point < 2.5 MHz)

M 20 ms and 38 ms for PicoViA 108

Full 12 or & term
calibration

37 mshl

72 ms

042 s

387 s

3848

2.5 ma/pt

51,101, 201, 401, 801, 1007, 2001, 4001, 5001, &001, 7001, 8001, %001, 10001

512, 1024, 2048, 4096

PicoVMA 106

300 kHz to 6.0 GHz
10Hz
10 ppm max
+0.5 ppm/°C max
-2 dBc max
-40 dBc typical
0.3 MHz to 1 GHz: -90 dBo/Hz

1 GHzto 4 GHz -80dBc/Hz

> 4 GHz: - 7% dBc/Hz

< 10 MHz: -3 1o -20 dBm
10 MHz to 4 GHz: +6 to -20 dBm
> i GHz: +3 to -20 dBm
0.1 dB

+1.5dB

10 MHz +6 ppm

0 13 dBm

0 13 dBm

PicoVMA 108
300 kHz 1o 8.5 GHz

+10 dBm 1o —20 dBm
+ & dBm to —20 dBm

10 MHz to 6 or 8.5 GHz, 207-point trace length. For other

lengths and bandwidths the sweep time is approximately:

Touel) = N % (T + P/ R

where:

M = number of frequency points

T3} = mimimum time / point (s2p: 167 pes; 51p: 85 ps)
= bandwidth settle factor (s2p: 1.91; s1p: 0.956)

Ry, = resolution bandwidth (Hz)

For sweep repetition pericd, add software reanm time:

T = average 6.5 ms or worst case 50 ms

For markers on, increase T, by 39 ms

‘With ambient of 23 +3 °C
Crver the range +15*C 1o #35°C
With test power set to < —3 dBm
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Banual calibration kits

Load uncomected return loss
Load comrected return loss
Open circuit return loss

Shiort circuit return loss
Through adaptor insertion loss

Transfer calibration method

Automated E-Cal kits

Port interface and impedance
Port input limits

Bandwidth

Directivity

Source match

Load match

Reflection tracking
Transmission tracking
Transfer calibration method
Control and power
Dimensions

Weight

Temperature (operating)
Temperature (oven control range)
Oven warming time

Humidity (operating)
Temperature (storage)
Humidity (storage)

Frequency PC3.5(F) | PC3S(m) (SMAR* | SMA([m)*
=3 GHz = 30 dB =30 dB =30 dB = 28 dB
=3 GHz =77 dB =26 dB =26 dB = 26 dB
= 3 GHz = 46 dB =46 dB =40 dB = 40 dB
=3 GHz =43 dB =43 dB =37 dB = 37dB
=3 GHz = 0.15dB

=3 GHz = 0.2 dB

=3 GHz = 0.2 dB

=3 GHz = (.25 dB

= & GHz =015dE |=015dB |=D15dB |=0.2dB

300 kHz 10 1.5GHz | S0LT comparison

1.5GHz o 6 GHz | TRL comparison SOLT comparison

2x 50 0 SMA(F) ports

+10 dBm operating, +20 dBmy1 V pk protection
300 kHz to 8.5 GHz

a0 dB

40 dB

36 dB

0.05 dB

0.04 dB

S0LT comparison

USB 2.0 {micro)

65 mm L x 43 mm Wx 15 mm H
G0 g

5°C to 40 "C

+1B°C 1o 28 "C

45 s typical at 22 *C

5% to 80% RH non-condensing
-20*Cto 50 °C

5% to 80% RH non-condensing

* SMA kits are calibrated in a PC3.5 reference system.

Inferred from directivity after applying correction using
measured data provided with the kit

S0LT = short, open, load, through
TRL = through, reflect, lime

Characterization data records to intemal memorny

Including connectors and fest

To meet quoted accuracy
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Check standards

Devices Bandwidth Return loss Insertion loss
TA430 CHE-INS-MF insertable

TA431 CHE-NON-F noninsertable 0.3 to 8500 MHz < —30dB to > -6 dB » —0.2 dB to < —1.9 dB Formed by 75 mm of 25 0 mismatched fine
Reflection Transmission
Freq. range Levelrange Mag. /phase | Level range Mag. /phase 4o temperature 20 *C to 26 *C
<ZMHz | -15dBto | 0.99dB/11.3" 0 dE to 0.57 dB / 8.5"
> 2 MHz 0dB 0.71dB /5.7 +6 dB 028dB /28" |These values are supplied with our Check Standard on USE
. <ZMHz | -25dBio | 1.13dB/14.1" | -40dBio D42 dBf 2.8  |memory stick as uncertainty data file:
Reference uncertainty »ZMHz | -15d8 | 1.41dB/B5 0dB 014 dB /1.4 " "
< Z MHz -30dBto | 4.24 B / 283" —60 dB 1o 071 dB /113" theck Standard Aeference Measurement Uncertainty.dat®.
= 2 MHz —25dB | 3.54dB/1.2" —40 dB 042 dB / 57 ) )
<7 MHz B0 dBE 1o 283dB/ 212" | Vhesoftware installs the two uncertainty files.
= 2 MHz —60 dB 212dB /170"

Mote: The Pico TA430 and TA431 check standards can be used in the performance venfication of the PicoVNA but they have too much uncertainty to make a confident verification
to the full performance specification of the instrument. Nonetheless, the uncertainty of the verification, given in the result from the compare utility, may be low enough for the
application. If sufficient, the use of either TA430 or TA431, of course, significantly reduces ownership costs and increases the regularity with which a verification can be made.

PicoWVNA 106 PicoVMA 108
Controlling PC data interface S8 2.0
Suppeort for third party test software  Dynamic Link Library (DLL) as part of user interface software
External dimensions 286 mm L x 174 mm W x 61 mm H Including connectors and feet
‘Weight 1.85kg 19 kg
Temperature range (operating) 5°*Ctod0*"C
Temperature range (storage) -20*C to +50 "C
Hurmidity £0% max, non-condensing
Vibwation (storage) 0.5 g, 5Hz to 300 Hz
Power supply voltage +12t0+15V DC
Power consumption 22W 25W

5.5 mm diameter hale, 2.1 mm diameter centre contact pin.

Power source connector o .
Centre pin is positive.

. Microsoft Windows 7, 8 or 10
Host PC requirements 5 BB RAM or mars
Safety Conforms to EN §1010-1:2019 and EN &1010-2-030:2010
‘Warmranty 3 years
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PicoVNA 106 (PQ111) and PicoVNA 108 (PQ112) kit contents

PicoVMNA vector network analyzer
Calibrated.
Certificate with data available separately.

PS010 Universal input 12 W 4.5 A output power supply

PA153 PicoVNA carry case

04111 FicoVMNA software and documents on USE flash drive

TA486 PicoWrench RF combination wrench
For M, 5MA, PC3.5 and K-type connectors.
Quantity: 2.

MIT06 Pico blue USB 2.0 cable 1.8 m

Accessories available separately

TA356 Dualbreak torque wrench SMA [ PC3.5 f K-type
TA3S5E Dualbreak torque wrench MN4ype

Both types: 1 M-m / 8.85 in-lb

TA336 Standard test lead with SMA(m) port
TA337 Standard test lead with SMA(T) port
TA338 Premium test bead with PC3.5(m) port
TA339 Premium test lead with PC3.5(f) port

TA340 Standard PC3.5 port adaptor (mem)
TA341 Standard PC3.5 port adaptor (f-f)
TA354 Standard PC3.5 port saver (m=f)
TA342 Premium SMA port adaptor (m-m)
TA343 Premium SMA port adaptor ()
TA3ST7 Premium SMA port saver (m=f)

TA344 Standard SOLT calibration kit SMA[m) with data
TA345 Standard SOLT calibration kit SMA(T) with data
TA346 Premium SOLT calibration kit PC3.5(m) with data
TA34T Premium SOLT calibration kit PC3.5(f) with data

TAS18 SOLT-AUTO-M 8.5 GHz E-Cal calibration kit SMA(m)
TAS19 SOLT-AUTO-F 8.5 GHz E-Cal calibration kit SMA(T)
TAS520 Dual gender 8.5 GHz E-Cal calibration kit SMA[m, )

TA430 Insertable check standard SMA({m-f) with data
TA431 Noninsertable check standard SMA(f-f) with data

CCO46 PicoVMA calibration and certificate with data
CC047 Recalibration of standard calibration kit

CC048 Recalibration of premium calibration kit

CCO50 Remeasurement of check standard

CCO57 Recalibration of E-Cal automated calibration kit

PO186 Network Metrology Training Kit
PO189 Network Metrology Training PCA (only)

PO187 Network Metrology Leader Standard Kit
PQ188 Network Metrology Leader Premiurm Kit

amlly =By
o= Mg o~ Ng
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Ordering information

Coce pescrpton | uso| cug| Gep-Jcode beserpion | uso+| Eue| aeer

P0O111 PicoVMNA 106 & GHz vector network analyzer 6535 5555| 4585| TAS18 [SOLT-AUTO-M 8.5 GHz automated calibration kit SMA(m) | 1845| 1565 1208
P0112 PicoVMA 108 8.5 GHz vector network analyzer BB45 7505 6205 TAS19 SOLT-AUTO-F 8.5 GHz automated calibration kit SMA(F) | 1845| 1565 1205
TA336 Standard 8.5 GHz flexible test lead, male por, N{(m<SMA(m) | 308 259 215| TAS20 Dual 8.5 GHz automated calibration kit SMA(F) and SMA({m)| 3495 2075 2455
TA337 Standard 8.5 GHz flexible test lead, fermale port, N(MFSMALY) | 309 259 215| TA430 |CHK-INS-MF insertable check standard SMA{m) asg| 729 509
TA338 Premium 8.5 GHz flexible test lead, male port, M(m}PC3.5(m) | B09 689 560| TA431 CHK-MOMN-F noninsertable check standard SMA(F-f) asg| 729 509
TA339 Premium £.5 GHz flexible test lead, female port, M(mMPC25()| 809 689 560 MIO30 BNC-BNCcable 1m 14| 12 10
TA342 ADA-STD-MM Standard test port adaptor SMA(m-m) 77 66 54| TA314 |Adaptor 18 GHz 500 SMA[N(m) 125 105 8%
TA343 ADA-STD-FF Standard test port adaptor SMA(f-f) 77 66 54| TA265 |Precision sleeved coaxial cable 30 cm 1.3 dB at 13 GHz 73| 62 &
TA357 ADA-STD-FM Standard within series adaptor SMA(f-m) 77 66 54| TA312 |Precision sleeved coaxial cable 60 cm 2.2 dB at 13 GHz 73| 62 &
TA340 ADA-PREM-MM Premium test port adaptor PC3.5(m-m) 155 129, 109 TA35E |Duakbreak torque wrench Metype 1 N-m (B.85 inh) 215 179 149
TA341 ADA-PREM-FF Premium test port adaptor PC3.5(F-) 155 120, 100 TA356 |[Duakbreak torque wrench SMASPCS 5K 1 N-m (88Sinb) 215 179 149
TA354 ADA-PREM-FM Premium within series adaptor PC3.5(fm) | 155 129 109 | CCOD4& |Calibration certificate and data for PicoVNA 9| 319 259
TA344 SOLT-STD-M Standard 8.5 GHz SOLT calibration kit SMA(m) | 519 439 360 | |CCO47 |Calibration for SOLT-STOM or SOLT-STDF 09| 95 78
TA345 SOLT-STD-F Standard 8.5 GHz SOLT calibration kit SMA(T) | 519 439 360| CCOD48 Calibration for SOLT-PREM-M or SOLRPREM-F 159 135 109
TA346 SOLFPREM-M Premium &5 GHz SOUT calibration kit PC2.5(m)| 859 729 599 | |CCOSOD |Calibration for CHEANS-MF or CHE-NON-F 159 135 109
TA347 SOLT-PREM-F Premium 8.5 GHz SOLT calibration kit PC2.5(f) | 859 729 599 |CCOS7 |Calibration for SOLT-AUTO-M or SOLT-AUTOSF 259 219 179

We supply a wider range of RF accessories including coaxial adaptors, attenuators and filters. See website for details.

UK ghabal headguaners: North America regional affics: Asia-Patilic regional office: EU Authorized Representative:
Pica Technology Pies Technalogy Pien Technology Pica Technalogy GrabH
James House 320 N Glenwood Bivd Room 2252, 22/F, Centro Im Refnwinks &

Colmworth Business Park Tyter 568 Hengleng Road 30827 Garbsen

51 Neots TX 75702 Thahei District Gearmany

Carnbiideg ezhine United States Shanghai 200070

PE19 BYP PR China

United Kingdom

‘T +44 (D) 1480 396 395 ® +1 BDO 591 2796 | +B6212226-5152 B +49(0) 5131 907 &2 90
M sales@picotech.com H  sales@picotech.com [ picoasia-pacilic@picotech.com = infode@picotech com

* Frices corect at the time of publication. Sales taxes not included. Flease check www. picotech.com for the latest prices before ondering. WWW, Di C ntec h com

Emors and omissions excepbed.
Fico Technology is an internationally registered trade mark of Fico Technology Lid. FiooiNA is a registered trade mark of Fico Technology Lidl
MAMI0BS. e 14. Copryrigit & 201 7-2022 Fioco Technology Ltd. &0 rights resensed.
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