
Versatile:
For manuFacturing 
and lab tests

GENERAL SPECIFICATIONS

S-PARAMETERS MEASURED

Balanced transmission lines, like twisted 
pair cabling systems, are increasingly being 
adopted for high-speed, short reach data 
connectivity applications, due to their 
inherent noise immunity and low costs. 
The importance of characterizing the signal 
carrying capacity and noise immunity of these 
channels has increased significantly with rapid 
growth in data transmission speeds. Vector 
Network Analyzers (VNA) are essential for 
characterizing the rF transmission parameters 
of communications channels.

Traditional VNAs are best suited for 
unbalanced (single-ended) transmission 
systems.  In order to characterize balanced 
devices under test (DUTs), either large number 
of ports, or complex test fixtures are needed. 
In addition, traditional VNAs are 
designed for characterizing 

high bandwidth devices spanning tens of 
GHz. This is an overkill for balanced DUTs 
with useful frequency ranges that are well 
below 10 GHz. In many applications, it is 
necessary to characterize two ends of a DUT 
such as a twisted pair cabling channel, while 
the two ends are far apart (not co-located). 
In such cases, it is necessary for two VNAs, 
each connected to one end of the DUT, to 
synchronize in performing characterizations, 
including near-end and far-end parameters 
from both ends. 

Given these factors, VNAs can become 
prohibitively expensive for large scale 
characterizations of balanced DUTs in the 
laboratories, as well as on manufacturing 
floors. AEM’s test and measurement division 
has developed the Mixed-mode Multi-

port VNA (MMVNA) to meet the 
requirements of characterizing 

balanced DUTs in an accurate, 
simple, and cost-effective way.

MIXED MODE MULTI-PORT VNA

The table below shows the S-parameters that are simultaneously measured and reported by  
MMVNA 100 in every sweep.   The friendly Pc software provides a convenient way to choose the 
parameters of interest and map them to nomenclature typically used for specific applications.

Parameter SpecificationS

FrequeNCy rANge

FrequeNCy reSOLuTION

SweeP SPeed

MeASureMeNT FLOOr 
– cROSS-TALk

MeASureMeNT FLOOr 
– RETURN LOSS

dC MeASureMeNT PArAMeTerS
— DOUBLE ENDED

FILe FOrMAT

SIze

POwer CONSuMPTION

rF MeASureMeNT PArAMeTerS
— SINGLE ENDED

rF MeASureMeNT PArAMeTerS
— DOUBLE ENDED

0.1 – 3,000 MHz

0.1 MHz 

0.3 msec/step (80 dB noise floor)
3.4 msec/step (110 dB noise floor)

80 dB (fast sweep mode)
110 dB (slow sweep mode)

60 dB

End-to-end connectivity, Dc resistance, pair-to-pair 
and wire-to-wire resistance unbalance

csv file for S-parameter results

300mm x 150mm x 50mm

3W

Differential-to-single ended return loss and cross-talk.  
Differential-to-differential return loss and cross-talk.  
Refer to Table 2 for detailed list of S-parameters

Differential-to-single ended return loss and cross-talk.  
Differential-to-differential return loss and cross-talk 
(near-end and far-end).  Differential Insertion loss.   
Refer to Table 2 for detailed list of S-parameters

Portable:
8 VNA ports iN oNe uNit
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SSD
LOCAL A+ SSD(LA+,LA) SSD(LA+,LB) SSD(LA+,Lc) SSD(LA+,LD) SSD(LA+,LE) SSD(LA+,rA) SSD(LA+,rB) SSD(LA+,rc) SSD(LA+,rD) SSD(LA+,rE)

A- SSD(LA-,LA) SSD(LA-,LB) SSD(LA-,Lc) SSD(LA-,LD) SSD(LA-,LE) SSD(LA-,rA) SSD(LA-,rB) SSD(LA-,rc) SSD(LA-,rD) SSD(LA-,rE)

B+ SSD(LB+,LA) SSD(LB+,LB) SSD(LB+,Lc) SSD(LB+,LD) SSD(LB+,LE) SSD(LB+,rA) SSD(LB+,rB) SSD(LB+,rc) SSD(LB+,rD) SSD(LB+,rE)

B- SSD(LB-,LA) SSD(LB-,LB) SSD(LB-,Lc) SSD(LB-,LD) SSD(LB-,LE) SSD(LB-,rA) SSD(LB-,rB) SSD(LB-,rc) SSD(LB-,rD) SSD(LB-,rE)

c+ SSD(Lc+,LA) SSD(Lc+,LB) SSD(Lc+,Lc) SSD(Lc+,LD) SSD(Lc+,LE) SSD(Lc+,rA) SSD(Lc+,rB) SSD(Lc+,rc) SSD(Lc+,rD) SSD(Lc+,rE)

c- SSD(Lc-,LA) SSD(Lc-,LB) SSD(Lc-,Lc) SSD(Lc-,LD) SSD(Lc-,LE) SSD(Lc-,rA) SSD(Lc-,rB) SSD(Lc-,rc) SSD(Lc-,rD) SSD(Lc-,rE)

D+ SSD(LD+,LA) SSD(LD+,LB) SSD(LD+,Lc) SSD(LD+,LD) SSD(LD+,LE) SSD(LD+,rA) SSD(LD+,rB) SSD(LD+,rc) SSD(LD+,rD) SSD(LD+,rE)

D- SSD(LD-,LA) SSD(LD-,LB) SSD(LD-,Lc) SSD(LD-,LD) SSD(LD-,LE) SSD(LD-,rA) SSD(LD-,rB) SSD(LD-,rc) SSD(LD-,rD) SSD(LD-,rE)

reMOTe A+ SSD(rA+,LA) SSD(rA+,LB) SSD(rA+,Lc) SSD(rA+,LD) SSD(rA+,LE) SSD(rA+,rA) SSD(rA+,rB) SSD(rA+,rc) SSD(rA+,rD) SSD(rA+,rE)

A- SSD(rA-,LA) SSD(rA-,LB) SSD(rA-,Lc) SSD(rA-,LD) SSD(rA-,LE) SSD(rA-,rA) SSD(rA-,rB) SSD(rA-,rc) SSD(rA-,rD) SSD(rA-,rE)

B+ SSD(rB+,LA) SSD(rB+,LB) SSD(rB+,Lc) SSD(rB+,LD) SSD(rB+,LE) SSD(rB+,rA) SSD(rB+,rB) SSD(rB+,rc) SSD(rB+,rD) SSD(rB+,rE)

B- SSD(rB-,LA) SSD(rB-,LB) SSD(rB-,Lc) SSD(rB-,LD) SSD(rB-,LE) SSD(rB-,rA) SSD(rB-,rB) SSD(rB-,rc) SSD(rB-,rD) SSD(rB-,rE)

c+ SSD(rc+,LA) SSD(rc+,LB) SSD(rc+,Lc) SSD(rc+,LD) SSD(rc+,LE) SSD(rc+,rA) SSD(rc+,rB) SSD(rc+,rc) SSD(rc+,rD) SSD(rc+,rE)

c- SSD(rc-,LA) SSD(rc-,LB) SSD(rc-,Lc) SSD(rc-,LD) SSD(rc-,LE) SSD(rc-,rA) SSD(rc-,rB) SSD(rc-,rc) SSD(rc-,rD) SSD(rc-,rE)

D+ SSD(rD+,LA) SSD(rD+,LB) SSD(rD+,Lc) SSD(rD+,LD) SSD(rD+,LE) SSD(rD+,rA) SSD(rD+,rB) SSD(rD+,rc) SSD(rD+,rD) SSD(rD+,rE)

D- SSD(rD-,LA) SSD(rD-,LB) SSD(rD-,Lc) SSD(rD-,LD) SSD(rD-,LE) SSD(rD-,rA) SSD(rD-,rB) SSD(rD-,rc) SSD(rD-,rD) SSD(rD-,rE)

SDD
LOCAL A SDD(LA,LA) SDD(LA,LB) SDD(LA,Lc) SDD(LA,LD) SDD(LA,LE) SDD(LA,rA) SDD(LA,rB) SDD(LA,rc) SDD(LA,rD) SDD(LA,rE)

B SDD(LB,LA) SDD(LB,LB) SDD(LB,Lc) SDD(LB,LD) SDD(LB,LE) SDD(LB,rA) SDD(LB,rB) SDD(LB,rc) SDD(LB,rD) SDD(LB,rE)

c SDD(Lc,LA) SDD(Lc,LB) SDD(Lc,Lc) SDD(Lc,LD) SDD(Lc,LE) SDD(Lc,rA) SDD(Lc,rB) SDD(Lc,rc) SDD(Lc,rD) SDD(Lc,rE)

D SDD(LD,LA) SDD(LD,LB) SDD(LD,Lc) SDD(LD,LD) SDD(LD,LE) SDD(LD,rA) SDD(LD,rB) SDD(LD,rc) SDD(LD,rD) SDD(LD,rE)

reMOTe A SDD(rA,LA) SDD(rA,LB) SDD(rA,Lc) SDD(rA,LD) SDD(rA,LE) SDD(rA,rA) SDD(rA,rB) SDD(rA,rc) SDD(rA,rD) SDD(rA,rE)

B SDD(rB,LA) SDD(rB,LB) SDD(rB,Lc) SDD(rB,LD) SDD(rB,LE) SDD(rB,rA) SDD(rB,rB) SDD(rB,rc) SDD(rB,rD) SDD(rB,rE)

c SDD(rc,LA) SDD(rc,LB) SDD(rc,Lc) SDD(rc,LD) SDD(rc,LE) SDD(rc,rA) SDD(rc,rB) SDD(rc,rc) SDD(rc,rD) SDD(rc,rE)

D SDD(rD,LA) SDD(rD,LB) SDD(rD,Lc) SDD(rD,LD) SDD(rD,LE) SDD(rD,rA) SDD(rD,rB) SDD(rD,rc) SDD(rD,rD) SDD(rD,rE)

ScD
LOCAL A ScD(LA,LA) ScD(LA,LB) ScD(LA,Lc) ScD(LA,LD) ScD(LA,LE) ScD(LA,rA) ScD(LA,rB) ScD(LA,rc) ScD(LA,rD) ScD(LA,rE)

B ScD(LB,LA) ScD(LB,LB) ScD(LB,Lc) ScD(LB,LD) ScD(LB,LE) ScD(LB,rA) ScD(LB,rB) ScD(LB,rc) ScD(LB,rD) ScD(LB,rE)

c ScD(Lc,LA) ScD(Lc,LB) ScD(Lc,Lc) ScD(Lc,LD) ScD(Lc,LE) ScD(Lc,rA) ScD(Lc,rB) ScD(Lc,rc) ScD(Lc,rD) ScD(Lc,rE)

D ScD(LD,LA) ScD(LD,LB) ScD(LD,Lc) ScD(LD,LD) ScD(LD,LE) ScD(LD,rA) ScD(LD,rB) ScD(LD,rc) ScD(LD,rD) ScD(LD,rE)

reMOTe A ScD(rA,LA) ScD(rA,LB) ScD(rA,Lc) ScD(rA,LD) ScD(rA,LE) ScD(rA,rA) ScD(rA,rB) ScD(rA,rc) ScD(rA,rD) ScD(rA,rE)

B ScD(rB,LA) ScD(rB,LB) ScD(rB,Lc) ScD(rB,LD) ScD(rB,LE) ScD(rB,rA) ScD(rB,rB) ScD(rB,rc) ScD(rB,rD) ScD(rB,rE)

c ScD(rc,LA) ScD(rc,LB) ScD(rc,Lc) ScD(rc,LD) ScD(rc,LE) ScD(rc,rA) ScD(rc,rB) ScD(rc,rc) ScD(rc,rD) ScD(rc,rE)

D ScD(rD,LA) ScD(rD,LB) ScD(rD,Lc) ScD(rD,LD) ScD(rD,LE) ScD(rD,rA) ScD(rD,rB) ScD(rD,rc) ScD(rD,rD) ScD(rD,rE)




