
Application Note

Testing for Coax Splitters with the CableIQTM tester

CableIQ™ Qualification Tester
Visibility into end-to-end bandwidth capability

Coax cable splitters are a necessity in CATV installations. Well 

designed splitters, properly deployed, allow for efficient dis-

tribution of cable signals throughout the residence. However, 

splitters are known to create problems, as well. Poor quality 

splitters can cause excessive attenuation. Often, too many 

splitters can result in poor performance in both analog and 

digital television signals. This application note describes 

splitters and their application, and how the Fluke Networks 

CableIQ™ Qualification Tester can be used to evaluate a 

cabling system.

Summary
Can the CableIQ test detect splitters? – Yes

Can the CableIQ test  locate splitters? – Maybe, please read 

the article below in full.

Will the CableIQ identifiers work through a splitter? –  

Perhaps. Read more below.

Can I tell how many times the signal is split? – Probably.

What are splitters?
Splitters are used in video transmissions systems to take  

a single video feed and branch it off to multiple places.  

Splitters typically come in 2, 3, 4 and 6 way configurations. 

Ideally, a splitter maintains the proper impedance environ-

ment on both the input and output ports. For video coax 

systems, this impedance is typically 75 ohms. As the name 

implies, a splitter takes the power on the input port and 

splits it equally among the output ports. For example, a 

2-way splitter has one input port and two output ports. It 

sends half the power of the input signal to one of the output 

ports. The other half is sent to the other output port. 

Is there a difference in the quality of  
splitters?
Not all splitters are created equally. Low-quality splitters can 

adversely affect the video signal, causing excessive attenua-

tion of the signal (signal loss) and multiple reflections which 

can cause ghosting (shadows on the picture). Figure 1 shows 

the difference in the construction between typical low- and 

high-quality 2-way splitters. The low-quality splitter has a 

single ferrite which attempts to control the impedance of 

the splitter. This typically fails to produce a good wideband 

impedance match and results in unwanted reflections and 

signal loss. The high-quality splitter has a printed circuit 

with multiple components that assure the performance of the 

splitter over a wide frequency (preferred).

 

Figure 1: Comparing low- and high-quality splitter construction

Why do I care if there are splitters in the 
coax system?
It is often very useful to know whether there are splitters in 

a coax distribution system and to be able to assess the split-

ter quality. It’s also useful to determine how many times the 

signal is split on a specific run. Some installation practices 

only allow at most a 2-way split, so determining if there are 

multiple splitters is very important. 

Can the CableIQ tester detect the presence 
of splitters?
Yes, the CableIQ tester can detect the presence of splitters 

in a coax system, but not always show their location (output 

branches must be un-terminated). In the past, detecting the 

presence of splitters, their quality and the number of splits 

has been very difficult to do without specialized test equip-

ment. However, the technology implemented in the CableIQ™ 

now allows this information to easily be determined. The 

CableIQ tester running in Coax Discover Mode can detect 

the presence of a splitter in a coax run and alert the user. 

Once a splitter has been detected, the user can inspect the 
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COAX TDR Trace to look at the reflections on the coax run 

and determine other information. The TDR trace will contain 

information to generally assess the quality of the splitter and 

how many times it is split.

The CableIQ tester implements a TDR (Time Domain Re-

flectometry) like technology that allows it to determine the 

location of impedance changes. TDR is like radar and signals 

reflect off each point where there is an impedance change. 

If the impedance change goes higher, for example, an open 

circuit, the reflection is positive. If the change in imped-

ance is lower, then the reflection is negative. The size of the 

reflection is a function of the size of the impedance change. 

With this simple knowledge, a user can view the TDR trace 

and determine if there are impedance mismatches due to a 

splitter and how many times a signal is split.

Consider the example of coax cabling which has a 2-way 

splitter being tested by a CableIQ unit (Figure 2). It has 

three branches of lengths L1, L2 and L3 respectively. L2 and 

L3 are connected to the output ports of the splitter and are 

un-terminated. 

L1

17 m

L2

17 m L3

30 m

Figure 2: Example coax cabling test configuration with a splitter

When testing in Coax Discover Mode, the CableIQ unit 

can detect the presence of the splitter. Figure 3 shows the 

display with the Splitter or Fault warning that will be present 

if the CableIQ tester suspects a splitter is in the cabling un-

der test. This is the cue to the user that the Coax TDR trace 

should be viewed for further information. The COAX trace is 

accessed by pressing the F1 key.

 

F1Press

Figure 3: CableIQ splitter warning and coax trace screens

What will the COAX trace show if splitter  
is a high-quality type?
An ideal or high-quality splitter has the characteristic of 

looking like a 75 ohm impedance device across a wide 

frequency range on input and output ports. Therefore, when 

hooked into a 75 ohm cable system there will be little to 

no reflection at the splitter since there isn’t an impedance 

change. Only the reflections off the un-terminated ends of 

the output branches will be seen. There should be one and 

only one reflection for each branch. The reflections should 

occur at the sum of the length of the input and respective 

output branches. Figure 4 shows a representative COAX trace 

for this condition. 

L1 + L2

L1 + L3

Figure 4: COAX trace of high-quality, 2-way splitter

Interpreting the information in the COAX trace allows 

important conclusions to be drawn. There are only two reflec-

tions. This is an indication the splitter is of good quality 

since there is no reflection for the splitter itself. The two 

reflections indicate there is only a 2-way split. Note, in the 

case of a good splitter, the CableIQ tester may not be able 

to locate it since there is no reflection off a good splitter, 

but it can detect there is a splitter in the cabling. However, 

sometimes, even in the case of a good splitter, there may be 

a slight reflection that allows the user to determine the loca-

tion of the splitter.

What if the splitter is a low-quality type?
Low-quality splitters do not provide a good wideband imped-

ance match on all its ports and generally generate a low 

impedance reflection at the point of the splitter. This will 

produce a negative reflection. Since the impedance match is 

not good, unexpected extra reflections may be seen on the 
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COAX trace. Figure 5 shows the COAX trace for the example 

test setup when a low-quality splitter is used. 
Ends of branches

Extra reflection due 
to poor output port 
impedance match

Negative reflection 
at splitter

Figure 5: COAX trace with low-quality, 2-way splitter has more than 
two reflections

This COAX trace shows there is a large negative impedance 

change at the point of the splitter. This indicates the splitter 

is not a good impedance match. There are three reflections 

after the splitter, not two as in the case of the good splitter. 

The first two reflections represent the ends of respective 

branches. The last one is due to some multi-reflection in the 

system caused by the poor impedance match of the output 

ports. This splitter should be replaced. Since it produces a 

large reflection, it is easily located at about 17.2 m from the 

CableIQ unit.

Can I tell how many times the  
signal is split?
If there is a good quality splitter in the circuit, there should 

be one and only one positive reflection corresponding to 

each un-terminated branch on the coax circuit. This is eas-

ily verified by viewing the COAX trace. Figure 6 shows an 

example where a 4-way splitter is seen in the circuit. There 

are 4 positive reflections in the COAX trace.

Figure 6: COAX trace looking into 4-way splitter with un-terminated 

branches has 4 positive reflections.

Will the CableIQ tester wire map or office 
ID adapters work when there are splitters?
The ability for the adapters to work depends on the construc-

tion of the splitter. Most low-quality splitters have a direct 

wire path from the input to output and the adapters will 

generally function with these splitters in the circuit. How-

ever, higher quality splitters (circuits) generally do not have 

a direct connection from the input to output. The connection 

in these devices is generally through some form of trans-

former device which does not pass the signaling the CableIQ 

unit and adapter require to function. MultiMap capability is 

not supported in coax mode, so even if there are low-quality 

splitters which have a direct connection, multiple adapters 

will not been seen.

Make sure unused ports are terminated
For example, if you have a 4-port splitter and are only using 

two of the output ports, the remaining two ports SHOULD 

be terminated. If not, expect to see a trace similar to that 

below:

Figure 7: COAX trace looking into 4-way splitter with unused ports left 
un-terminated


