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Application Note

Configure Rohde & Schwarz ZVA Series
Network Analyzers for OML Millimeter
Wave Frequency Extension Modules

OML millimeter wave frequency extension modules are designed to work with all
manufacturers’ millimeter wave configurable vector network analyzers. This
paper describes Rohde & Schwarz ZVA series vector network analyzers “direct-
connect” instrumentation configuration for OML frequency extension modules.

The 4-Port ZVA24 network analyzer used to develop this procedure has the
following installed options with firmware version 4.01. Contact manufacturer for
the latest minimum options and firmware version required to configure external
millimeter converter.

Software Option
- ZVVA-K8 Converter Control

Hardware Option

- ZNVAB-B4 - ZVA24-B22
- ZVA24-B32 - ZVA24-B23
- ZVA24-B34 - ZVA24-B24
- ZVA24-B16 - ZVA24-B31
- ZVA24-B21 - ZVA24-B33

OML offers standalone DC power supplies to energize OML frequency extension
modules (Contact OML for more details). Otherwise, any good DC power
supplies such the ones below will satisfy the DC requirements:
e One +12VDC, 7A, DC power supply (E3632A)

Or
e Two +12VDC, 3A, DC power supplies (US001A)

OML millimeter wave frequency extension modules are simply “plug ‘n’ play”
after configuring the ZVA network analyzer for millimeter wave measurement.



Hardware Connection

Connect ZVA network analyzer and OML millimeter wave frequency extension
modules and DC power supply as shown in Figure 1.

ZV A Port Configuration
Frequency Extension Module | ZVA VNA
LO Source IN Port3 & 4
RF Source IN Port 1 &2
Module 1 Ref IF Out Port 1 REF IN
Module 1 Test IF Out Port 1 MEAS IN
Module 2 Ref IF Out Port 2 REF IN
Module 2 Test IF Out Port 2 MEAS IN

3 Yoo 14 Yoo
Di%i@ 200@ iii@ goo

LO Drive to ModL_JIe-

RF Drive to Module

©®
“©=

Ref Out to REF IN MEAS IN to Test Out
Test Out to MEAS IN REF IN to Ref Out
L RF Drive to Module LO Drive to Module 1JJ
—
— <
Port 2

L 1o
o ©©|©©©

Figure 1- ZVA Vector Network Analyzer and OML module Connection
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Instrumentation Configuration

ZV A with firmware version 4.01 is used for capturing the screen displays in this
procedure. Different firmware versions may have slightly different displays.

Selecting Frequency Extension Model

1. Press “SYSTEM CONFIG” hard key on the front panel under SYSTEM
selection section and press “System Config” soft key to access the System
Configuration setup table (Figure 2).

2. Click on the upper right-hand arrow on the “System Configuration” dialogue
display with the mouse until “Frequency Converter” tab appears.

3. Click on the “Frequency Converter” tab to activate frequency converter

configuration setup.

System Configuration

] e
External Power Meters ExternaIGeneratDri Frequency Converter | LK Canfiguration || Matrix Configuratiog | ¢ *

™~ Eurﬁae?of_ = = ToSource -~
Canverters (@) WNA,
Converter Setup: e hé
VAT aasuremerLt
SOWRGE REF  MEAS  FORT SOWRCE REF  MEAS  PORT Wizard
HOUTHOUTH 3.4 HOUTQOUTO 1.2 I
N ] O ] N O Print >
Internal
& 1 N Reference
MEASCOUT RFIN .
REFOUT —
IV AT 1,2 External
Reference
LO source: WMA port 3, 4 —
GPIB
Port Assighment: Address
Fart#| Serial # of Converter| Power Contral —
1 Unknown - | None Service
2 Unkrnown - | None Function
— More —
172
[ Close l [ Help l b
LOCAL
Figure 2 — System Configuration Setup Table
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4. Click on the “Type” pull down selection and highlight the frequency
extender to be used in the setup with the mouse (Figure 3).

5. Click on the “Number of Converters” pull down selection and select the
number of converter attached to the vector network analyzer, if different
from two (2).

6. Click the “ ly” tab to activate configuration and the “Close” tab to close
the system configuration dialogue display.

(Note: ZVA-Z110, ZVA-Z170, ZVA-Z220 & ZVA-Z90 use the same RF &
LO multiplication factor as OML V10VNA2-T/R, VO6VNA2-T/R,
VO5VNA2-T/R & V12VNAZ2R-T/R frequency extenders. There is no need
to modify the “Port Configuration” setup for these four Bands. See “OML
and ZVA Model Cross Reference Table” at the end of this paper.)

System Configuration 1 - = ﬁ
1
External Power Meters | External Generators | Frequency Converter | x| Canfiguration | Matrix Configuration| | ¢ * " ®
—~ stem
Type: | Z¥A-ZTS /= umber of LO e
<MOMNE> SN2 CDnver‘ters’ —_ o @vNA
ZvAZ110 5 - R System
Conve|zvA-Z110E < / Config
ZVAZ140 4 = ’v\ —
ol ; uromer
A 790k MEARS  PORT ° YWizard
|Z4/A-Z500 wre 1,2 —
| 2N A-ZTE
NI | O Print »
ZWA-Z90E
ZA110-BU
2v80-BU Internal
1 MEa.g-UT REIN PN QEfETEﬂCE.
REFQUT
IVA-D 1,2 External
Reference
LO source: WA port 3, 4 -
GFPIB
Fort Assignment: Address
Fort # Serial # of Converter) Power Contral
1 Unknown - | Mone /. Service
2 UInknown - | Mone s Function
P - — ~ -
Apply )
|F'ress "apply" to activate configuration. L S o —~ — More —
_——— = 172
N\
‘T Close Il l Help ] I
S 2z LOCAL

Figure 3 — System Configuration Table with Freq. Extender Model Numbers
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Modify Factory Installed Model Multiplication Factors

Check “OML and ZVA Model Number Cross Reference Table” for OML models
that require either LO and/or RF multiplication factor modification.

LO Multiplication Factor - WR15 Frequency Band Example

7. Press the “MODE” hard key on the front panel under CHANNEL selection
section and press the “Port Config” soft key to access to the Port
Configuration setup table (Figure 4).

[ b4

Tre1@=21 dE Mag 10 dB/ Ref0dBE

Channel 7

Port
\ Config

Scalar
Mixer Meas

H.

Harmonics »

Port Configuration
Meas Physical Port | Source /Factorv Preset WR15 RF Ports Multi. Faetor
# Gen Freguency _ _ Frequency Result FPower FPower Result| Freg
v FPort1 T . 1/6-fh I 8333333333 GHz .. 125 GHz D dBm+7dB . 7dBm 279 M
Conwverter Port 1 I fh I B0 GHz .. 75 GHz waries varies
r4 Port2 I~ L M46f | . 8333333333GHz..125GHz 0dBm+7dB . 7dBm 279 M
Cornwerter Port 2 === [ T _,_‘/8 B0 GHz .. 75 GHz waties wvaries
I Port3 @ 1/6-th-1/6-279MHz ) |5286833333 GHz .. 124535 GHz 0dBm+7dB ., 7dBm 279 M
r Fortd '1 /6-1b-1/6-279MHz 16286833333 GHz .. 12.4535 GHz 0 dBm + 7 B .. 7dBm 279 M
< ™~ Factorv Preset WR15 LO Ports Multi: Factor

- teasure Source PortWaves at
[ Displasyed Columns... ] [ Balanced Pors and Port Groups... ] (®Receiver Freguancy Freq Conw Off

() Source Frequency

[ Stimulus... l [ ]Same Cannector Type at All Ports

[ ]Same Gender at All Ports [ oK ] [ Cancel ] [ Help ]

Figure 4 — Port Configuration Table with Preset Multiplication Factors

8. Click on the cell under frequency column next to Port 3 with a check mark

O I to change the LO multiplication factor [1/6 fb — 1/6 279MHZ|
|\/| ncC.
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9. Use the up/down arrow key or the DATA ENTRY key pad to change the
multiplication factor from 6 to 5 in both cells. This will automatically
change Port 4 Source Frequency multiplication factor (Figure 5).

[l by

Sefl *

®

Channel

[ Displasyed Columns... ]

[ Balanced Pors and Port Groups... ]

[

Stimulus...

|

DSame Gender at All Ports [

7

[ ]Same Connectar Type at All Parts

tdeasure Source FortWaves at
(@) Receiver Frequency
() Source Frequency

o 9 1 [ I'H B
o e 278 MH 4B
. * [4 = -~ — } B E i = Port
N (D Hz N ~ ,l L Config
tb (Channel Base Frequency): 50 GHz .. 75 GHz
Scalar
Fesulting Range: 9.9442 GHz .. 14.9442 GHz Mixer Meas
0K ] [ Cancel ] [ Help
Harmnonics »
X|
Meas| Physical Port | Source Fece
# Gen| Frequency Frequency Result Fower Fower Result Freq
v Fort1 1/6-fh 8333333333 GHz .. 126 GHz 0 dBm + 7 B 7dBm 279 M
Conwverter Port 1 fh B0 GHz .. 75 GHz waries varies
v Port2 [ 1/6-fh 8333333333 GHz .. 125 GHz 0 dBm+7dB 7dBm 279 M
Conwverter Fart 2 a] 50 GHz ... 75 GHz WAries waries
r Fort3d W 1/6 th-1/6-279MHz |, | 8286833333 GHez... 12,4535 GHz DdBm+ 7 dB 7dBm 279 M
r Fortd @ 1/6-th-1/6-279MHz |, |B.286833333GHz... 12,4535 GHz DcBm+ 7 dB 7dBm 279 M
< >

Freq Conw Off

Ok,

J |

Cancel ] [

Help ]

Figure 5 — Modifying LO Port Multiplication Factor in Configuration Table
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10.Press “OK” to accept the new LO multiplication factor for port 3 and port 4
(Figure 6).

_ls ﬁ
Tre1@S21 dBE Mag 10 dB/ Ref 0 dE Setl * @

Channel

Port
Config

Scalar
Mixer Meas

Port Configuration

Meas| Physical Pont | Source Factory Preset WR15 RF Ports Multi PEEctor
# Gen| Freguen _ / Frequency Result Fower Fower Result| Frequen

v Fort1 ™ - ,.fE o . 8.333333333GHz ... 128 GHz OclBm+7dB ., 7dBm 279 hHz
Conwverter Fort 1 I ia] I - 50 GHz ... 75 GHz vanes warnes fh

v Fort2 [ i _1 .#_6 _f _1 . (8333333333 GHz 126 GHz OdBm+7dB . 7 dBm 279 hMHz
Conwverter Port 2 [ (< 10 50 GHz ... 75 GHz varies varies fh

r Port3 @ [1/5fh-1/5 279 MHz ...] 58442 GHz .. 149442 GHz 0dBm+7dB ., 7 dBm 279 MHz

- Fort 4 l? 1/5-fh-1/5-279MHz 99442 GHz ... 14.9442 GHz 0cBm + 7 dB 7dBm 279 hHz

¢ mm e — -

New WR15 LO Ports Multmllcatlon Factor

l tdeasure Source FortWaves at

(@) Receiver Frequency HEELRE8

[ Displasyed Columns... ] [ Balanced Pors and Port Groups...

: () Source Freguency
[ Stimulus... l [ ]Same Cannector Type at All Ports

[ ]Same Gender at All Ports [ oK ] [ Cancel ] [ Help ]

Figure 6 — New LO Port Multiplication Factor in Configuration Table
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RF Multiplication Factor - WR15 Frequency Band Example

11.Click on the cell under frequency column next to Port 1 without a check
mark to change the RF multiplication factor (Figure 7).

12.Change the multiplication factor from 6 to 4 using the up/down arrow or use
the DATA ENTRY keypad.

== x]
| ®

Port 1 Source Frequency
Channel
412

1 o & = 1 s
4\72: - . @b . —J_‘ - [0z ol

) |8 = ()oH 1 s Port
<7 J—‘ Ll J—‘ Config
b (Channel Base Freqguency): 50 GHz ... 75 GHz
Scalar

Fesulting Range: 8333333333 GHz .. 125 GHz Mixer Meas

Ok ] [ Cancel ] [ Help

Harmnonics

a]
Meas Physical Port Source /11 Receive
# Gen| Frequency Frequency Fesult Fawer Fower Result| Freguen
4 Part1 [ [ 1/6-fh .: . 8333333333 GHz 126 GHz O0dBm+7dB .. 7 dBm 279 MHz
Converter Fort 1 -7 _fg - A0 GHz .. 75 GHz wares Wares fh
4 Part2 ™ 1/6-b . 8.333333333 GHz .. 126 GHz 0dBm+7dB 7dBm 279 hHz
Conwverter Fort 2 ia] 50 GHz ... 75 GHz vanes warnes fh
- Fort3d W 1/5-fh-1/5-279MHz ., 99442 GHz . 149442 GHz 0dBm+7dB .. 7 dBm 279 MHz
- Fortd W 1/65-tbh-1/5-279MHz |, 9.9442 GHz .. 149442 GHz 0dBm+7dB .. 7dBm 279 MHz
< >

- Measure Source Port'Waves at
[ Dizplayed Columns... l [ Balanced Pors and Port Groups... ] @ Receaiver Fraguency Freq Conw Off

() Saource Freguency

[ Stirulus... ] []same Cannector Type at All Ports

DSameGenderatAllPons [ oK ] [ e ] [ Help l

Figure 7 — Configured RF Port 1 Multiplication Factor in Configuration Table

13.Press “OK” to accept the new RF multiplication factor for port 1.

14.Click on the cell under frequency column next to Port 2 without a check
mark to change the RF multiplication factor (Figure 8).

15.Change the multiplication factor from 6 to 4 using the up/down arrow or use
the DATA ENTRY keypad.
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[ b4
®

Channel

il i ;35fb ! vﬂj o
N = * - * 3 " & Port
4 s il 1 ol u}
,' — L e — Config
~
th (Channel Base Frequency): 50 GHz ... 75 GHz
Scal
Resulting Fange: 8.333333333 GHz .. 12.5 GHz Mixer Moas
Ok I ’ Cancel ] [ Help
Harmnonics »
' x|
Meas| Physical Port | Source Receive
# Gen| Frequency Frequency Result Fower Fower Result Frequen
[ Fort1 ™ 1/4-fh 1 126 GHz .. 1875 GHz OdBm+7dB |, 7 dBm 279 MHz
Converter Port 1 fh / b0 GHz ... 75 GHz Vares waries th
4 potz - T 1/6-th ] 8333333333 GHz... 125 GHz 0dBm+7dB .. 7 dBm 279 MHz
Conwverter Port 2 fh B0 GHz ... 75 GHz varies waries fh
r FPortd @ 1/5th-1/5-279MHz | 99442 GHz .. 149442 GHz 0dBm+7dB |, 7 dBm 279 MHz
r Fortd W 1/5th-1/5-279MHz .| 899442 GHz .. 149442 GHz 0dBm+7dB .. 7dBm 279 MHz
< 3
- Measure Source Port'Waves at
’ Displayed Calumns. . l [ Balanced Faorts and Fort Groups... @} Receiver Freguancy Freq Conw Off
: () Source Freguency
l Stimulus... ] []same Cannector Type at All Ports
] Gender at All Port
D AME SEnuer S ore [ (0].4 ] [ Cancel ] ’ Help l

Figure 8 — Configured RF Port 2 Multiplication Factor in Configuration Table
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16.Press “OK” to accept the new RF multiplication factor for port 2 (Figure 9).

[ b4

Tre1@=21 dE Mag 10 dB/ Ref0dBE @)

Channel

Port
Config

Scalar
Mixer Meas

Port Configuration

e PpEEE (PaR || Stoies New WR15 RF Ports Multiplication Fattor
# Gen Fre?ugngf — / Frequency Result Fower Fower Result) Frequency

4 Fart1 ™ . 1/4-th . 125 GHz .. 1875 GHz 0dBm+7dB ., 7dBm 279MHz
Converter Port 1 ; th l b0 GHz .. 75 GHz wares Waries fla ..

"4 Part2 [ P 128 GHz .. 1875 GHz 0dBm+7dBE .. 7dBm 279 MHz
Conwverter Part 2 _—— e T B0 GHz ... 75 GHz varies varies fh ..

r Fort3 v I 1/5-fh-1/5-279MHz ! 89442 GHz ... 149442 GHz 0dBm+7dB .., 7dBm 279MHz

- Fartd v 1/6fh-175"279 MHz ...:QME GHz . 149442 GHz 0dBm+7dB .. 7dBm 279MHz .

{ _________ - - -

New WR15 LO Ports Multiplication Fattor

- Measure Source Port'Waves at
[ Displayed Calumns. . l [ Balanced Faorts and Fort Groups... ] (@) Receiver Freguancy Freq Conw Off

() Source Frequency

[ Stimulus... ] []same Cannector Type at All Ports

[ ]Same Gender at All Parts [ oK ] l Cancal ] [ Help l

Figure 9 — Completed Modification of RF & LO Multiplication Factor

17.Press “OK” to exit “Port Configuration” setup table.

O|\/| Llnc.

300 Digital Drive Morgan Hill, CA USA 95037 Tel: 408-779-2698 Fax: 408-778-0491 www.omlinc.com

Application Note No. 41-210204, Rev 0 10 Printed in US
Release Date: 03-2021



Modify Factory Port 1, 2, 3 & 4 Output Power

ZV A series network analyzers default all four VNA ports output power to +7dBm
in the millimeter wave “direct-connect” configuration. The procedure below
shows the steps necessary to increase the port power to +10 dBm to insure
adequate RF power level is delivered to OML RF & LO input power, if needed.

section and press the “Port Config” soft key to access to the Port
Configuration setup table.
Click on the cell located along “Port 1” row and under “Power” column

0 dBm + 7 dB| (Figure 10).

Press the “MODE” hard key on the front panel under CHANNEL selection

RE
Ay ﬁ ﬁ} DUT
A
i Bl
i Port Power Offset: Attenuator: Cal Power Offset; Port 1 Power Result: —
(_JFb i = — 1
- + SHl= - Ao v| + 0B S &|+| = 100Bm R
®0dBm LY=———— {\J—I Al 3
Fhb { Channel Base Power): 0 dBm 3 |
0K, ] [ Cancel ] [ Help -J—]
Meas Fhysical Port Source 2 Receiver
# Gen| Frequency Frequency Result Power_ _ & | Power Result| Frequency
v FPort1 [ 1/4-fh 125 GHz .. 1875 GH{ 0dBm+7dB : 7dBm 279MHz .,
Conwverter Port 1 fh E0GHz .75 GHz |~ wanes waries fo ..
[ Port2 ™ 1/4-fh 12.5 GHz ... 16.75 GH 0 B + 7 dB " 7dBm 279MHz |,
T ——— —
Converter Port 2 fh B0 GHz .76 GHz | _waries _ .. Wares th ..
r Port3 @ 1/5-th-1/5-279MHz .. 99442 GHz . 149442 GHz' 0 dEm +7dB ] 7dBm 279MHz .,
r FPortd W 1/65-tb-1/5-279MHz . 99442 GHz ... 14.9442 GHle dBm + 7 dB ‘I\ 7dBm 279MHz
< 5 ?
- Measure Source Port'Waves at
[ Displayed Columns... ] [ Balanced Pors and Port Groups... ] (@ Recaiver Fregusncy Freq Conw Off
: () Source Frequency
[ Stimulus.. l [ ]same Connectar Type at All Ports
s Gender at All Port
zemma e ore [ (0] ] [ Cancel ] [ Help ]

Figure 10 — Port Power Configuration

O M Llnc.

Application Note No. 41-210204, Rev 0

300 Digital Drive Morgan Hill, CA USA 95037

Release Date: 03-2021

11

Tel: 408-779-2698

Fax: 408-778-0491

www.omlinc.com

Printed in US



O|\/| Llnc.

3. Click on the “Port Power Offset” tab and change the 7 dB to 10 dB using
either the up/down arrow or the DATA ENTRY keypad.

4. Press “OK” to accept the change to the port power.

5. Repeat steps 2, 3 and 4 for Port 2, Port 3 & Port 4 row and “Power” column
0dBm + 7 dB\ (Figure 11).

_l= ﬁ
Trc 18521 dBE Mag 10dE/ Ref 0 dB Setl = @

Channel

Port
Config

Scalar
Mixer Meas

Port Configuration

Meas| Physical Port | Source Feceiver
# Gen| Frequency Frequency Fesult Fawer Fower Result| Frequenc
v Portl [ 1/4-fh 125 GHz . 1876 GHz 0dBm+10dE .. 10 dBm 279 MHz
Conwerter Port 1 a] 50 GHz ... 75 GHz varies waries b
v Fort2 ™ 1/4-fh 128 GHz .. 1875 GHz 0dBm+10dE 10 dBm 279 MHz
Conwverter Port 2 fh RO GHz .. 75 GHz varies waries is]
r Fort3d W 1/5-1th-1/5-279MHz ., 99442 GHz . 149442 GHz 0dBm+10dBE .. 10 dBm 279 MHz
r Fortd v 1,/5 th-1/5-279MHz ., | 98442 GHz . 143442 GHz 0dBm+10dB .. 10 dBm 279 MHz
< ?

- Measure Source Port'Waves at
[ Dizplayed Columns... l [ Balanced Pors and Port Groups... ] @ Receaiver Fraguency Freq Conw Off

] () Saource Freguency

[ Stirulus... []same Cannector Type at All Ports

DSameGenderatAllPons [ oK ] [ e ] [ Help l

Figure 11 — Completed Port Power Configuration

6. Press “OK” to exit Port Power Configuration.
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OML and ZVA Model Number Cross Reference

RF | LO RF | LO
OML Model # xN XN R&S Model # XN XN
V10VNA2-T/R 6 8 |zva-z110 6 8
VO8VNA2-T/R 8 8 |zvA-z140 12 8
VOBVNA2-T/R 12 10 |[zvA-z170 12 10
VO5VNA2-T/R 12 12 | zvA-7220 12 12
VO3VNA2-T/R 18 18 | zVvA-7325 18 16
V02.2VNA2-T/R | 30 28 | ZVA-Z500 30 24
V15VNA2-T/R 4 5
V15VNA2R-T/R 4 6 ZVAZIS ° £
V12VNA2-T/R 6 5
V12VNA2R-T/R 6 g | 2VA40 = 6

Table 1 - OML &_ZVA Mz)del Number Cross Reference Table
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