
Function generators,

often overlooked features



１. Function Generators in recent years

２. Three key points for selecting a function generator

３. NF Corporation products



Function Generators Past and Now:

Now

Digital Function Generator: 

mainstream, easy to output 

complex waveforms

Analogue

Waveform Sine or Square

Frequency Up to several

hundreds of Hz

Function Single function

Weight Heavy

Function Generators in recent years

PAST

Digital

Arbitrary

Up to several MHz

Multiple function

Light



①Waveform Reproducibility 
Is it able to output the desired waveform?

Three key points for selecting a function generator

②Output Voltage
Is it able to apply the required voltage to the load?

③Floating Output
To reduce the risk of extra noise getting mixed in



When 

frequency 

is raised

For example, let’s check if the square wave is reproduced 

correctly?

The waveform is NOT reproduced well at high frequency

Why did the output waveform of square wave collapse?

①Waveform Reproducibility



Answer: Because it didn’t have the required frequency to reproduce 

the waveform.

A product with sufficient output frequency for the required frequency is 

necessary.

The higher the frequency, the more verification of the instrument is needed.

Point︕

Setting frequency: sinewave
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①Waveform Reproducibility

When express the square wave as in a mathematic formula: 

→It requires an odd multiple of the setting frequency of sinewave

→And it becomes impossible to output at high frequencies, in other words, 

deteriorated reproducibility.



A common specification of function generator amplitude setting range:

0 to 21Vp-p (OPEN) / 0 to 10.5Vp-p (50Ω Load)

Why two?

The max. output voltage of FG: 21Vpp

Although, the voltage applied to the load is Not the same as 

the output voltage.

②Output Voltage



Vout
＝20Vp-p

Applied Voltage

V

Z

Zout＝50Ω

OPEN:

V= × Vout

Z︓Load Impedance

Zout︓Output Impedance

Vout︓Output Voltage

Z+Zout
Z

OPEN: The voltage when the load impedance is open

50Ω Load: The voltage when a 50Ω load is connected.

The applied voltage changes depending on the load.

②Output Voltage

FG LOAD

50Ω Load: 

V= × 20Vp-p

= 10Vp-p
50Ω+50Ω

50Ω

＝50Ω

＝10 Vp-p



The output voltage specification is 21Vpp, however it does not equal to 

the applicable voltage.

We have to consider the load impedance, especially with  small impedance.

Point︕

Vout = × VZ
Z+Zout

Applied 

Voltage, V

Load Impedance,

Z

Required Output 

Voltage, Vout

Output Ability
（≦21Vp-p）

21Vp-p 100kΩ 21.0105Vp-p －

5Vp-p 100kΩ 5.0025Vp-p ✓

10Vp-p 50Ω 20Vp-p ✓

5Vp-p 50Ω 10Vp-p ✓

10Vp-p 20Ω 35Vp-p －

5Vp-p 20Ω 17.5Vp-p ✓

②Output Voltage

Required Output Voltage, Vout is:

Zout＝50Ω



When the noise caused by a ground loop is 

generated, it can affect the measurement badly.

When there is NO floating output:

Noise

Floating means,

→IT refers to floating potential, which means the potential is 

independent. 

③Floating Output



Floating output can reduce the risk of noise.

Point︕

When there IS floating output:

Noise

③Floating Output



①Waveform Reproducibility
→To select an instrument with a margin of output frequency for 

your desired waveform.

Especially for high frequencies, it is necessary to evaluate with an 

actual instrument. 

②Output Voltage
→The output voltage of a function generator is 21Vp-p, however 

the applied voltage changes depending on the load.

Don’t forget to check the required voltage that would work for 

your load impedance.

③Floating Output
→To reduce the risk of generated noise in the ground loop.

Don’t forget to check if there is floating output.

Conclusion: 3 Key Points



Model

WF1981/82 WF1983/84 WF1967/68

Waveform Sine, Square, Pulse, Ramp, Noise, DC, Arbitrary

Frequency 0 to 30MHz 0 to 60MHz
0.01μHz to 

200MHz

Voltage
0Vp-p to 21Vp-p

/OPEN

0Vp-p to 21Vp-p

/OPEN

0Vp-p to 20Vp-p

/OPEN

Floating ○
Amplitude 

Resolution
16bit

NF’s Function Generator Line-up



（setting value）

（setting value）

The applied voltage can be calculated automatically. 

Therefore an optimal voltage can be easily set.

50Ω
5Vp-p

6Vp-p

1Vp-p
10Ω

50Ω
5Vp-p

6Vp-p
1Vp-p

10Ω
Point︕

Input your load impedance.

The applied voltage can be set from the load impedance.

Solution 1 for output voltage trouble



NF provides a variety of bipolar power supply.

Ability to support high voltage and large current 

output as needed.

We are happy to assist with optimal proposals for 

selecting amplifiers based on specific loads.

Point︕

Applied 

voltage

Load Impedance Required 

Output Voltage

Output

Ability

（≦21Vpp）
21Vp-p 100kΩ 21.01Vp-p ✓

10Vp-p 20Ω 35Vp-p ✓

You can amplify the voltage and current with an 

external amplifier.

Solution 2 for output voltage trouble



WF series not only have floating outputs, the 

floating between CH is also a standard specification 

of NF’s function generators.

Point︕

Check if there is floating between channels for the 

Dual-channel instrument.

After checking the floating output

CH1 and CH2 are not connected, so they 

Can be used independently without troubles.

CH1

CH2

Module A

Module B



3 Key Points to check for Function Generator selection:
①Waveform Reproducibility

→To select an instrument with a margin of output frequency for your desired 

waveform.

Especially for high frequencies, it is necessary to evaluate with an actual 

instrument. 

②Output Voltage

→The output voltage of a function generator is 20Vp-p, however the applied 

voltage changes depending on the load.

Don’t forget to check the required voltage that would work for your load 

impedance.

③Floating Output

→To reduce the risk of generated noise in the ground loop.

Don’t forget to check if there is floating output.

Sum-up

Furthermore, We are able to assist you for selecting an external amplifier, 

Please feel free to contact for further information.


