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1 

 

Introduction 
The Oscilloscope Calibration Option provides functions that help you maintain your 
oscilloscope’s accuracy by verifying the following oscilloscope characteristics: 

• Vertical deflection characteristics are verified by calibrating the voltage gain. The 
Volt function lets you compare the voltage gain to the graticule lines on the 
oscilloscope. 

• Pulse response is checked using the Edge function, by verifying the accuracy of the 
oscilloscope’s measurement of pulse transitions. 

• Frequency response is checked by verifying the bandwidth using the Leveled Sine 
Wave function. A leveled sine wave is monitored until the -3 dB point is observed on 
the oscilloscope. 

• Horizontal deflection characteristics are verified by calibrating the time base using 
the Time Marker function. This calibration procedure is similar to the one for 
verifying the vertical deflection characteristics, except that it checks the horizontal 
axis. 

The menus that implement these functions also include parameters for altering the way 
the output signal responds to voltage, frequency, and time settings, giving you control of 
the signal during calibration, and providing more methods for observing the signal’s 
characteristics. 

Oscilloscope Calibration Option Specifications 
These specifications apply only to the Oscilloscope Calibration Option. General 
specifications that apply to the 5080A Calibrator can be found in Chapter 1 of the 5080A 
Operators Manual. The specifications are valid providing the 5080A is operated under 
the conditions specified in Chapter 1 of the 5080A Operators Manual, and has completed 
a warm-up period of at least twice the length of time the calibrator was powered off, up to 
a maximum of 30 minutes. 
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General Specifications 
All specifications are valid after a warm-up period of 30 minutes, or twice the time since last warmed up, to a maximum of 
30 minutes. For example, if the 5080A has been turned off for 5 minutes, the warm-up period is 10 minutes. 

Specifications include stability, temperature coefficient, linearity, line and local regulation, and the traceability of the 
external standards used for calibration. It is not necessary to add anything to determine the total specification for the 
temperature range indicated. 

Specification Confidence Level........................... 99 % 

Warmup Time ........................................................ Twice the time since last warmed up, to a maximum of 30 minutes. 

Temperature 

Operating ............................................................ 0 °C to 50 °C 

Calibration (tcal).................................................. 15 °C to 35 °C 

Storage ............................................................... -20 °C to +70 °C 

Temperature Coefficient....................................... Temperature coefficient for temperatures outside tcal ±5 °C is 10 % of 
the stated specification per °C for temperatures in the range of 0 °C to 
35 °C. Above 35 °C, the temperature coefficient is 20 % of the stated 
specification per °C. 

Relative Humidity 

Operating ............................................................ <80 % to 30 °C, <70 % to 40 °C, <40 % to 50 °C. 

Storage ............................................................... <95 %, non-condensing 

Altitude 

Operating ............................................................ 2,000 m (6,500 ft) maximum 

Non-operating ..................................................... 12,200 m (40,000 ft) maximum 

Detailed Specifications 
Voltage Function 

DC Signal Square Wave Signal 
Voltage Function 

Into 50 Ω Into 1 MΩ Into 50 Ω Into 1 MΩ 

Amplitude Characteristics 

Range 0 V to ±2.2 V 0 V to ±33 V 1.8 mV to 2.2 V p-p 
1.8 mV to  

105 V p-p 
[1]

 

Resolution 
<100 V: 4 digits or 10 μV, whichever is greater 

≥100 V: 5 digits 

Adjustment Range Continuous 
[1]

 

Specification, 1-Year, tcal ±5 °C ±(0.35 % of output +200 μV) 
[2] [3]

 

Sequence 1-2-5 (e.g., 10 mV, 20 mV, 50 mV) 

Square Wave Frequency Characteristics 

Range 45 Hz to 1 kHz 

Specification, 1-Year, tcal ±5 °C ±(50 ppm of setting +25 mHz) 

Typical Aberration within 30 μs 
from leading edge 

<(3 % of output +200 μV) 

[1] The square wave into 1 MΩ is a positive square wave from 1.8 mV to 55 V p-p. From 95 V to 105 V. Its output is a square wave-
like signal that alternates between the negative peak and the positive peak, with the centerline at -10 V. Signals between 55 V and 
95 V p-p are not available. 

[2] The uncertainty of 50 Ω loads does not include the input impedance error of the oscilloscope. Square wave signals below 4.5 mV 
p-p have a specification of ±(0.35 % of output +300 μV). 

[3] Signals from 95 to 105 V p-p have a specification of 1 % of output in the frequency range 100 Hz to 1 kHz. Typical specification is 
3 % of output for 95 V to 105 V p-p signals in the frequency range 45 Hz to 100 Hz. 
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Edge Function 
Edge Characteristics into 50 Ω Specification, 1-Year, tcal ±5 °C 

Amplitude 

Range 4.5 mV to 2.75 V ±(2 % of output +300 μV) 

Resolution 4 digits  

Adjustment Range ±10 % around each sequence value 
(indicated below) 

 

Sequence 
5 mV, 10 mV, 25 mV, 50 mV, 100 mV, 
250 mV, 500 mV, 1 V, 2.5 V 

 

Other Edge Characteristics 

Frequency Range 900 Hz to 1.1 MHz ±(5 ppm of setting +15 mHz) 

Rise Time <1 ns  

Within 10 ns <(3 % of output +3 mV) 

10 to 30 ns <(1 % of output +3 mV) Leading Edge Aberrations 

After 30 ns <(0.5 % of output +3 mV) 

Typical Duty Cycle 45 % to 55 %  

Leveled Sine Wave Function 
Leveled Sine Wave Frequency Range 

Characteristics into 50 Ω 50 kHz Reference 50 kHz to 100 MHz 100 to 200 MHz 
[1]

 

Amplitude Characteristics 

Range (p-p) 5 mV to 5.5 V 

Resolution 
<100 mV: 3 digits 
≥100 mV: 4 digits 

Adjustment Range Continuously adjustable 

Specification, 1-Year, 
tcal ±5 °C 

±(2 % of output +300 μV) ±(3.5 % of output +400 μV) ±(4 % of output +400 μV) 

Flatness (relative to 50 kHz) Not applicable ±(1.5 % of output +200 μV) ±(2.0 % of output +200 μV) 

Short-term Stability ≤1 % 
[1]

 

Frequency Characteristics 

Resolution 10 Hz 10 kHz 
[2]

 10 kHz 

Specification, 1-Year, 
tcal ±5 °C 

±5 ppm ±5 ppm ±5 ppm 

Distortion Characteristics  

2nd Harmonic ≤-33 dBc 

3rd and higher Harmonics ≤-38 dBc 

[1] Within one hour after reference amplitude setting, provided temperature varies no more than ±5 °C. 

[2] At frequencies below 120 kHz, the resolution in 10 Hz. For frequencies between 120 kHz and 999.9 kHz, the resolution is 100 Hz. 

Time Marker Function 
Time Marker into 50 Ω 5 s to 50 ms 20 ms to 100 ns 50 ns to 20 ns 10 ns 5 ns to 2 ns 

Specification at cardinal 
points, 1-Year, 

tcal ±5 °C 
[2]

 
±(50 + t*1500) ppm 

[1] ±5 ppm ±5 ppm ±5 ppm ±5 ppm 

Wave Shape 
spike or square 

spike, square, or 
sq20% 

spike or square square or sine sine 

Typical Output Level >1 V p-p >1 V p-p >1 V p-p >1 V p-p >1 V p-p 

Sequence 5-2-1 from 5 s to 2 ns (e.g., 500 ms, 200 ms, 100 ms) 

Adjustment Range At least ±10 % around each sequence value indicated above. 

Amplitude Resolution 4 digits 

[1] t is the time in seconds. 

[2] Away from the cardinal points, add ±50 ppm. 
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Trigger Signal for the Time Marker Function 
Time Marker Period Division Ratio Amplitude into 50 Ω (p-p) Typical Rise Time 

5 to 35 ms off, /1 ≥1 V p-p ≤2 ns 

34.99 ms to 750 ns off, /1, /10, /100 ≥1 V p-p ≤2 ns 

749.9 to 10 ns off, /10, /100 ≥1 V p-p ≤2 ns 

9.99 to 2 ns off, /100 ≥1 V p-p ≤2 ns 

Trigger Signal for the Edge Function 
Edge Signal Frequency Division Ratio Amplitude into 50 Ω (p-p) Typical Rise Time 

900 Hz to 1.1 MHz off, /1 ≥1 V p-p ≤2 ns 

Oscilloscope Connections 
Using the cable supplied with the Oscilloscope Calibration Option, attach the SCOPE 
connector on the 5080A to one of the channel connectors on your oscilloscope (see 
Figure 1). 

To use the external trigger, attach the TRIG OUT connector on the 5080A to the external 
trigger connection on your oscilloscope. To use the external trigger and view its signal 
with the calibration signal, attach the TRIG OUT connector to another channel. See your 
oscilloscope manual for details on connecting and viewing an external trigger. 

 
gjm001.eps 

Figure 1. Oscilloscope Connection: Channel and External Trigger 

Starting the Oscilloscope Calibration Option 
Press  to start the Oscilloscope Calibration Option. The Control Display opens the 
Volt menu, shown below, which contains options for calibrating the vertical gain on your 
oscilloscope. This is the first of four calibration menus, which you can scroll through by 
pressing the softkey under MODE. Each menu is described in detail in this chapter. 

 
gjm014.eps 
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The Output Signal 
The location of the output signal is indicated on the Control Display (the display on the 
right side). If your 5080A is connected, but the output does not appear on the 
oscilloscope, you may have the 5080A in standby mode.  

The settings for the output signal are indicated in the Output Display (the display on the 
left side). The following example shows the default settings for Volt mode, which are set 
when you start the Oscilloscope Calibration Option. 

 
gjm002.eps 

If STBY is displayed, press the  key. The Output Display will show OPR and the 
output should appear on the oscilloscope. 

Adjusting the Output Signal 
The 5080A provides several ways to change the settings for the output signal during 
calibration. Since oscilloscope calibration requires many adjustments of the output signal, 
the three available methods for changing these settings for oscilloscope calibration are 
summarized below. These methods provide the means of jumping to a new value or 
sweeping through a range of values. 

Keying in a Value 
To key in a specific value directly into the 5080A from its front panel: 

1. Key in the value you want to enter, including the units and prefixes. For example to 
enter 120 mV press . The Control Display will show: 

 
gl002i.eps 

Note 

Units and prefixes printed in purple in the upper left corner of the keys are 
accessed through the  key. For example, to enter 200 μs in marker 
mode, push . 

If you make an error, press  to clear the Control Display and return to the menu. 

2. Press  to activate the value and move it to the Output Display. 

 
gjm010.eps 

Other settings in the display will remain unaltered unless you key in an entry and 
specify the units for that setting. 
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Adjusting Values with the Rotary Knob 
To adjust values in the Output Display using the rotary knob: 

1. Turn the rotary knob. A cursor appears in the output display under the lowest digit 
and begins changing that digit. If you wish to place the cursor in the field without 
changing the digit, press . 

 
gjm011.eps 

2. To move the cursor between the voltage and frequency fields, press . 

 
gl004i.eps 

3. Use the  and  keys to move the cursor to the digit you want to change. 

4. Turn the rotary knob to change the value. 

When you use the rotary knob in either Volt mode or Marker mode, the Control 
Display shows the new value’s percentage change from the reference value. This is 
useful for determining the percentage of error on the oscilloscope. You can set the 
reference value to the new value by pressing . 

 
gjm013.eps 

5. Press  to remove the cursor from the Output Display and save the new value 
as the reference value. 

Note 

If you attempt to use the rotary knob to adjust a value to an amount that is 
invalid for the function you are using, or is outside the value’s range limit, 
the value will not change and the 5080A will beep. If you need to reach a 
different range of values, turn the knob quickly to jump to the new range. 

Using the  and  
The  and  keys cause the current value of the signal to jump to a pre-determined 
cardinal value, whose amount is determined by the current function. These keys are 
described in more detail under the descriptions for each function. 

Resetting the Oscilloscope Option 
You can reset all parameters in the 5080A to their default settings at any time during 
front panel operations by pressing the  key on the front panel. 

After resetting the 5080A, press  to return to the Oscilloscope Calibration Option (the 
Volt menu appears). Press  to reconnect the signal output. 
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Calibrating the Voltage Amplitude on an Oscilloscope 
The oscilloscope voltage gain is calibrated by applying a low frequency square wave 
signal and adjusting its gain to meet the height specified for different voltage levels, 
designated by the graticule line divisions on the oscilloscope. The signal is applied from 
the 5080A in Volt mode. The specific voltages that you should use for calibration, and 
the graticule line divisions that need to be matched, vary for different oscilloscopes and 
are specified in your oscilloscope’s service manual. 

The Volt Function 
The Voltage gain is calibrated using the Volt function. This function is accessed through 
the Volt menu, which appears when you start the SCOPE option, or when you press the 
softkey under MODE to scroll through the oscilloscope calibration menus. 

 
gjm003.eps 

Each menu item is described below: 

• OUTPUT @ SCOPE  Indicates the location of the signal output.  If the signal does 
not appear on the oscilloscope, press . To disconnect the signal, press . 

• DC -> AC or DC <- AC Toggles between a dc and ac signal. Pressing the softkey 
from the ac signal produces the dc equivalent output. 

• SCOPE Z  Toggles the calibrator’s output impedance setting between 1 MΩ and  
50 Ω. 

• V/DIV MENU  Opens the voltage scaling menu, which lets you select the scale of 
the signal in volts per division. This menu is described below in detail, under “The 
V/DIV Menu.” 

• MODE  Indicates you are in Volt mode. Use the softkey to change modes and open 
the corresponding menus for the other three oscilloscope calibration modes. 

The V/DIV Menu 
The V/DIV menu, shown below, sets the number of volts denoted by each division on the 
oscilloscope. This menu provides alternative methods for changing the output amplitude 
that may be more convenient for certain oscilloscope applications. To access the V/DIV 
menu, press V/DIV from the Volt menu. 
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Each item in the V/DIV menu is described below. 

• V/div Changes the scale of the output display by changing the number of volts that 
are represented by each division. The available settings, shown in the figure above, 
are provided in 1-2-5 step increments. Press the softkey under UP to increase the 
volts per division. Press the softkey under DOWN to decrease the volts per division. 

• # DIV Specifies the number of divisions that establish the p-p value of the 
waveform. The value can be adjusted from one to eight divisions. The amount 
denoted by each division is displayed in the V/div field.  Press the softkey under UP 
to increase the signal’s height, and press the softkey under DOWN to decrease it. 

Shortcuts for Setting the Voltage Amplitude 
The  and  keys step the voltages through cardinal point values of an oscilloscope 
in a 1-2-5 step sequence. For example, if the voltage is 40 mV, then pressing  
increases the voltage to the nearest cardinal point, which is 50 mV. Pressing   
decreases the voltage to the nearest cardinal point, which is 20 mV. 

Amplitude Calibration Procedure for an Oscilloscope 
This example procedure describes how to use the Volt menu to calibrate the 
oscilloscope’s amplitude gain. During calibration, you will need to set different voltages 
and verify that the gain matches the graticule lines on the oscilloscope according to the 
specifications for your particular oscilloscope. See your oscilloscope manual for the 
recommended calibration settings and appropriate gain values. 

Before you start this procedure, verify that you are running the oscilloscope option in 
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Volt mode. If you are, the Control Display shows the following menu. 

 
gjm015.eps 

Perform the following sample procedure to calibrate the vertical gain.  

1. Connect the calibrator to Channel 1 on the oscilloscope, making sure the oscilloscope 
is terminated at the proper impedance (1 MΩ for this example). Verify that the  
key on the 5080A is lit, indicating that the signal is connected. 

2. Key in the voltage level that is recommended for your oscilloscope. For example to 
enter 30 mV, press  then press . See “Keying in a Value” 
earlier in this chapter. 

3. Adjust the oscilloscope as necessary. The waveform should be similar to the one 
shown below, with the gain at exactly the amount specified for the calibration 
settings for your oscilloscope. 

This example shows the gain at 30 mV to be 6 divisions, at 5 mV per division. 

 
gl006i.bmp 

4. Change the voltage to the next value recommended for calibrating your oscilloscope 
model, and repeat this procedure at the new voltage level, verifying the gain is 
correct according to the specifications in your manual. 

5. Repeat the procedure for each channel. 

Calibrating the Pulse and Frequency Response on an 
Oscilloscope 

The pulse response is calibrated with a square-wave signal that has a fast leading edge 
rise-time. Using this signal, you adjust the oscilloscope as necessary until it meets its 
particular specifications for rise time and pulse aberrations. 

Following pulse verification, the frequency response is checked by applying a leveled 
sine wave and acquiring a frequency reading at the -3 dB point, when the amplitude drops 
approximately 30 %. 
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The Edge Function 
The Edge function is used for calibrating the pulse response for your oscilloscope. To 
reach the Edge menu, press the softkey under MODE until “edge” appears. 

 
gjm005.eps 

Each option in the Edge menu is described below. 

• OUTPUT @ SCOPE terminal (50 Ω)  Indicates the location and impedance of the 
signal output. If the signal does not appear on the oscilloscope, press . To 
disconnect the signal, press . 

You cannot change the output impedance in Edge mode. 

• TRIG  If you are using the external trigger, use this key to toggle the trigger off and 
on. When on, the reading will show “/1” which indicates that the external trigger is at 
the same frequency as the edge output. 

The external trigger can be useful for many digital storage oscilloscopes that have 
difficulty triggering on fast rise time signals. 

• MODE  Indicates you are in Edge mode. Use the softkey to change modes and open 
the corresponding menus for the other three oscilloscope calibration modes. 

Pulse Response Calibration Procedure for an Oscilloscope 
This sample procedure shows how to check the oscilloscope’s pulse response. Before you 
check your oscilloscope, see your oscilloscope’s manual for the recommended calibration 
settings. 

Before you start this procedure, verify that you are running the oscilloscope option in 
Edge mode. If you are, the Control Display shows the following menu. 

 
gl028i.eps 

Perform the following sample procedure to calibrate the pulse response. 

1. Connect the 5080A to Channel 1 on the oscilloscope. Select 50 Ω impedance or use a 
50 Ω termination directly at the oscilloscope input. Verify that the  key is lit, 
indicating that the signal is connected. 

2. Alter the voltage setting for the signal so it matches the amplitude value 
recommended by your oscilloscope manufacturer for calibrating the edge response. 
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The default setting is 25 mV @ 1 MHz. 

3. For example, on a Fluke PM3392A oscilloscope, start with a signal of 1 V @ 1 MHz. 

4. Adjust the scale on your oscilloscope to achieve a good picture of the edge. For 
example, on a Fluke PM3392A oscilloscope with a 1 V @ 1 MHz signal, use 
200 mV/div. 

5. Adjust the time base on your oscilloscope to the fastest position available (20.0 or 
50.0 ns/div). 

Pulse aberrations

 
gl007i.eps 

6. Verify that your oscilloscope exhibits the proper rise time and pulse aberration 
characteristics. 

7. Remove the input signal by pressing . 

The Leveled Sine Wave Function 
The Leveled Sine Wave (Levsine) function uses a leveled sine wave, whose amplitude 
remains relatively constant over a range of frequencies, to check the oscilloscope’s 
bandwidth. When you check your oscilloscope, you change the wave’s frequency until 
the amplitude displayed on the oscilloscope drops 30 %, which is the amplitude that 
corresponds to the -3 dB point. 

To access the Levsine menu, press the softkey under MODE until “levsine” appears. 

Note 

Make sure there is no cable connected to TRIG OUT while using the 
Levsine function. 
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Each option in the Levsine menu is described below. 

• OUTPUT @ SCOPE terminal (50Ω) Indicates the location and impedance of the 
signal output. If the signal does not appear on the oscilloscope, press . To 
disconnect the signal, press . You cannot change the impedance while you are in 
Levsine mode. 

• MORE OPTIONS  Opens additional menu items, which are described in detail 
under “The MORE OPTIONS Menu.” 

• SET TO LAST F  Toggles between the current frequency setting and the reference 
value of 50 kHz. This option is useful for reverting to the reference to check the 
output after you make adjustments at another frequency. 

• MODE  Indicates you are in Levsine mode. Use the softkey to change modes and 
open the corresponding menus for the other three calibration modes. 

Shortcuts for Setting the Frequency and Voltage 
Three options are available for controlling the sine wave settings. 

• SET TO LAST F toggles between the last frequency used and the reference 
frequency of 50 kHz, letting you check the output at the reference after you make 
adjustments at a different frequency. 

• MORE OPTIONS lets you use an automatic frequency sweep and lock the voltage 
range, if necessary. The following section provides details on this menu. 

• The  and  keys step frequencies up or down in amounts that let you quickly 
access a new set of frequencies. For example, if the value is 250 kHz,  changes it 
to 300 kHz, and  changes it to 200 kHz. For voltage values,  and  step 
through cardinal point values in a 1.2-3-6 sequence. 

The MORE Options Menu 
When you select MORE OPTIONS, you open options that give you more control over 
the frequency and voltage. To access the MORE OPTIONS menu, press the softkey 
under MORE OPTIONS in the Levsine menu. 
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Each option in the MORE OPTIONS menu is described below. 

• FREQ CHANGE  Toggles between two settings that control the way the output 
signal adjusts to a new frequency. This is the default setting. 

“Jump” causes the output signal to jump immediately to a new frequency setting. 
“Sweep” causes the signal to sweep through a series of frequency values, over a 
range you set. Use the sweep function to watch the signal gradually change over a 
given bandwidth and see the point at which its amplitude changes. Details for using 
the sweep function are provided under “Sweeping Through a Frequency Range.” 

• RATE  Used when FREQ CHANGE is set to “sweep” to toggle the sweep speed 
amoung 100 kHz, 1 MHz, and 10 MHz. 

The slow sweep rate lets you watch the frequency change very slowly. After a fast 
sweep, you may want to pinpoint a certain frequency with a slow sweep over a subset 
of your previous frequency range. 

• RANGE  The softkeys toggle between two settings: “auto,” which adjusts the range 
limit automatically in accordance with the voltage level, and “locked,” which sets the 
available voltages to one range. 

There are six range limits in Levsine mode: 10 mV, 40 mV, 100 mV, 400 mV, 1.3 V, 
and 5.5 V. When set to “auto” the calibrator uses your voltage setting to 
automatically set the range limit that provides the most accurate output. When set to 
“locked” the range limit remains fixed and you can decrease the voltage down to 0 V 
within any range limit. 

For example, assume the range limit is 40 mV. If you set the 40 mV range to “auto” 
and then enter 1 mV, the calibrator will adjust the range limit to 10 mV and will 
output 1 mV from within the 10 mV range. If you set the 40 mV range to “locked” 
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and then enter 1 mV, the calibrator will output 1 mV from within the 40 mV range. 

The default range setting is “auto,” which should always be used unless you are 
troubleshooting discontinuities in your oscilloscope’s vertical gain. The range setting 
will always return to “auto” after you leave Levsine mode. 

Sweeping through a Frequency Range 
When you change frequencies using the sweep method, the output sine wave sweeps 
through a specified range of frequencies, letting you identify the frequency at which the 
oscilloscope’s signal exhibits certain behavior (e.g., changes amplitude). Before you start 
this procedure, make sure you are in the MORE OPTIONS menu and the sine wave is 
displayed on the oscilloscope. 

Perform the following procedure to sweep through frequencies. 

1. Make sure the output signal shows the starting frequency. If not, key in the starting 
frequency; then press . 

2. Toggle FREQ CHANGE to “sweep.” Toggle the RATE to “100 kHz” if you want to 
observe a very slow sweep over a small range. 

3. Key in the end frequency; then press . 

After you press , the signal sweeps through frequencies between the two 
values you entered, and the Sweep menu appears on the Control Display as shown 
below. 

 
gl031i.eps 

4. You can let the signal sweep through the entire range, or you can halt the sweep if 
you need to record the frequency at a certain point. 

To interrupt the sweep, press the softkey under HALT SWEEP. The current 
frequency will appear on the Output Display and the MORE OPTIONS menu will 
reappear on the Control Display. 

Note 

When you interrupt the frequency sweep by pressing HALT SWEEP, the 
FREQ CHANGE method switches back to “jump”. 

5. Repeat the procedure if necessary. For example, if you did a fast sweep, you may 
want to pinpoint a certain frequency with a slow sweep over a subset of your 
previous frequency range. 

Frequency Response Calibration Procedure for an Oscilloscope 
This sample procedure, which verifies the frequency response on your oscilloscope, is 
usually performed after the pulse response is verified. 

This procedure checks the bandwidth by finding the frequency at the -3 dB point for your 
oscilloscope. The reference sine wave in this procedure has an amplitude of 6 divisions, 
so that the -3 dB point can be found when the amplitude drops to 4.2 divisions. 

Before you start this example procedure, verify that you are running the oscilloscope 
option in Levsine mode. If you are, the Control Display shows the following menu. 
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Perform the following sample procedure to calibrate the frequency response. 

1. Reconnect the signal by pressing the  key on the 5080A. Select 50 Ω impedance 
or use a 50 Ω external termination directly at the oscilloscope input. 

2. Adjust the sine wave settings in the Output Display according to the calibration 
recommendations in your oscilloscope manual. For example, for the Fluke PM3392A 
oscilloscope, start at 120 mV @ 50 kHz. To enter 120 mV, press  
 ; then press . 

3. Adjust the oscilloscope as necessary. The sine wave should appear at exactly six 
divisions, p-p, as shown below. 

If necessary, make small adjustments to the voltage amplitude until the wave reaches 
exactly six divisions. To fine-tune the voltage, press  to bring a cursor into the 
Output Display, move the cursor with the  key, and turn the rotary knob to adjust 
the value. (See “Fine-Tuning Values” earlier in this chapter.) 

 
gl009i.bmp 

4. Increase the frequency to 60 MHz (for 100 MHz instruments), or 150 MHz (for  
200 MHz instruments). To enter 60 MHz, press ; then press . 

5. Continue to increase the frequency slowly until the waveform decreases to 
4.2 divisions, as shown below. 

To increase the frequency slowly, fine-tune it using the rotary knob, To do this, press  
 to place a cursor in the Output Display. Press  again to place it in the 
frequency field, and use the  and  keys to move it to the digit you want to 
change. Then change the value by turning the rotary knob. 

Continue making small increments in the frequency until the signal drops to 
4.2 divisions. At 4.2 divisions, the signal is at the frequency that corresponds to the 
-3 dB point. 
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6. Remove the input signal by pressing . 
7. Repeat this procedure for the remaining channels on your oscilloscope. 

Calibrating the Time Base of an Oscilloscope 
The horizontal deflection (time base) of an oscilloscope is calibrated using a method 
similar to the vertical gain calibration. A time marker signal is generated from the 5080A 
and the signal’s peaks are matched to the graticule line divisions on the oscilloscope. 

The Time Marker Function 
The Time Marker function, which is available through the Marker menu, lets you 
calibrate the timing response of your oscilloscope. To access the Marker menu, press the 
softkey under MODE until “marker” appears. 

 
gjm008.eps 

Each option in the Marker menu is described below. 

• OUTPUT @ SCOPE terminal  Indicates the location of the signal output.  If the 
signal does not appear on the oscilloscope, press . To disconnect the signal, press 
. 

• SHAPE Indicates the type of waveform. Depending on frequency setting, possible 
selections are sine, spike, square (50 % duty cycle square wave), and sq20% (20 % 
duty cycle square wave.) Note that selections available under SHAPE depend on the 
selected marker period (frequency), shown in Table 1. 
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Table 1. Shape Marker Periods 

Selection Period (Frequency) 

sine 10 ns – 2 ns (100 MHz – 500 MHz) 

spike 5 s – 20 ns (0.2 Hz – 50 MHz) 

square 5 s – 10 ns (0.2 Hz – 100 MHz) 

sq20% 20 ms – 100 ns (50 kHz – 10 MHz) 

 

• TRIG  If you are using the external trigger, use this key to cycle through the trigger 
settings. The available trigger settings are: off, /1 (trigger signal appears on each 
marker), /10 (trigger signal appears on every tenth marker), and /100 (trigger signal 
appears at every 100th marker). 

• MODE  Indicates you are in Marker mode. Use the softkey to change modes and 
open the corresponding menus for the other three oscilloscope calibration modes. 

Default marker values are 1.000 ms, SHAPE = spike. 

The  and  keys step the voltages through cardinal point values of an oscilloscope 
in a 1-2-5 step sequence. For example, if the period is 1.000 ms, pressing  increases 
the period to the nearest cardinal point, which is 2.000 ms. Pressing  decreases the 
voltage to the nearest cardinal point, which is 500 μs. 

 

Time Base Marker Calibration Procedure for an Oscilloscope 
This sample procedure uses the Time Marker function to check the horizontal deflection 
(time base) of your oscilloscope. See your oscilloscope’s manual for the exact time base 
values recommended for calibration. 

Before you begin this procedure, verify that you are in Marker mode. If you are, the 
Control Display shows the following menu. 

 
gjm009.eps 

Perform the following sample procedure to calibrate the time base. 

1. Connect the calibrator to Channel 1 on the oscilloscope. Select 50 Ω impedance or 
use an external 50 Ω termination. Make sure the oscilloscope is dc-coupled. 

2. Apply a time marker value according to the recommended calibration settings in your 
oscilloscope manual. For example, to enter 200 ns, press , 
then press . 

Note 

You may enter the equivalent frequency instead of the time marker value. 
For example, instead of entering 200 ns, you may enter 5 MHz. 

3. Set your oscilloscope’s time base to show 10 time markers. The time markers should 
align with the oscilloscope divisions, as shown in the example below. For an accurate 
reading, align the signal’s peaks with the horizontal center axis. 
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Peaks are aligned
with center axis

 
gl011i.eps 

4. Repeat this procedure for all time marker values recommended for your oscilloscope. 
Repeat for digital and analog mode as required. Some oscilloscopes may need the 
magnification changed while calibrating in analog mode. 

5. Remove the signal by pressing . 

Summary of Commands and Queries 
This section describes commands and queries that are used specifically for the 
oscilloscope calibration option. Each command fall into one or more command 
categories: Sequential, Overlapped, or Coupled.  

Sequential Commands – Commands executed immediately as they are encountered in 
the data stream are called sequential commands. For more information, see “Sequential 
Commands” in Chapter 5 of the 5080A Operators Manual. 

Overlapped Commands – Commands that require additional time to execute are called 
overlapped commands because they can overlap the next command before completing 
execution. To be sure an overlapped command is not interrupted during execution, use 
the *OPC, *OPC?, and *WAI commands to detect command completion. See Table 6-8 
for all the commands that are classified as overlapped. For more information, see 
“Overlapped Commands” in Chapter 5 of the 5080A Operators Manual. 

Coupled Commands – These are called coupled commands (examples: CUR_POST and 
OUT) because they “couple” in a compound command sequence. Care must be taken to 
be sure the action of one command does not disable the action of a second command and 
thereby cause a fault. See Table 6-8 for all the commands that are classified as coupled. 
For more information, see “Coupled Commands” in Chapter 5 of the 5080A Operators 
Manual. 
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Table 2. Overlapped and Coupled Commands 

Command Overlapped Coupled 

SCOPE(?) Yes Yes 

TRIG(?) Yes No 

OUT_IMP(?) Yes Yes 

SCOPE(?) <value > 
Description Programs the 5080A to use the Megohm Option, if installed. 

Parameters <value> =  OFF Turns the Scopt option off. Programs 0 V, 0 Hz 
output at the NORMAL terminals. 

   VOLT Oscilloscope ac and dc voltage mode. Programs 
20 mV p-p, 1 kHz, output at the SCOPE BNC, 
output impedance 1 MΩ standby if from OFF or 
previously in standby. 

   EDGE Oscilloscope edge mode. Programs 25 mV p-p, 
1 MHz, output at the SCOPE BNC, standby if 
from OFF or previously in standby. 

   LEVSINE Oscilloscope-leveled sine mode. Programs 
30 mV p-p, 50 kHz, output at the SCOPE BNC, 
standby if from OFF or previously in standby. 

   MARKER Oscilloscope Marker mode. Programs the period 
to 1 ms, output at the SCOPE BNC, standby if 
from OFF or previously in standby.  

Example SCOPE VOLT; OUT -2 V, 0 Hz (dc voltage, -2 V) 
 SCOPE VOLT; OUT 4 V, 1 kHz (ac voltage, 4 V p-p, 1 kHz) 
 SCOPE EDGE; OUT 0.5 V, 5 kHz (Edge, 0.5 V p-p, 5 kHz) 
 SCOPE LEVSINE; OUT 1 V, 200 kHz (Leveled sinewave, 1 V p-p, 

200 kHz) 
 SCOPE MARKER; OUT 2 MS (Marker period of 2 ms) 

Query SCOPE?   Returns the current mode of operation (OFF, 
VOLT, EDGE, LEVSINE, or MARKER). 

TRIG(?) <value > 
Description Programs the scope options trigger out BNC. 

Parameters <value> =  OFF Turns the trigger output off. 
   DIV1 Turns the trigger output on. Frequency is the 

same as the signal at SCOPE output. 

   DIV10 Turns the trigger output on. Frequency is 1/10 
the signal at SCOPE output. 

   DIV100 Turns the trigger output on. Frequency is 1/100 
the signal at SCOPE output. 

Example TRIG OFF Turns the trigger output off. 

Query TRIG?   Returns the mode of the Megohm option (OFF, 
DIV1, DIV10, or DIV100). 
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OUT_IMP(?) <value > 
Description Programs the scope options output impedance. 

Parameters <value> =  Z50 Programs the oscilloscope option’s output to 
50 Ω. 

   Z1M Programs the oscilloscope option’s output to 
1 MΩ 

Example OUT_IMP Z1M Sets the scope options output impedance to 
1 MΩ. 

Query OUT_IMP?   Returns the scope options output impedance 
(Z50 or Z1M). 

Verification Tables 
Before the 5080A/SC Option leaves the Fluke factory, it is verified to meet its 
specifications at the following test points. The verification test points are provided here as 
a guide when re-verification is desired. 

Table 3. Voltage Function Verification: AC Voltage into a 1 MΩ ohm Load 

Nominal Value (p-p) Frequency Measured Value (p-p) Deviation (mV) 
1-Year 

Spec. (mV)

5.0 mV 45 Hz   0.2175 

5.0 mV 100 Hz   0.2175 

5.0 mV 1 kHz   0.2175 

10.0 mV 1 kHz   0.235 

20.0 mV 100 Hz   0.27 

20.0 mV 1 kHz   0.27 

50.0 mV 1 kHz   0.375 

89.0 mV 1 Hz   0.5115 

89.0 mV 45 Hz   0.5115 

100.0 mV 1 kHz   0.55 

200.0 mV 100 Hz   0.90 

200.0 mV 1 kHz   0.90 

500.0 mV 1 kHz   1.95 

890.0 mV 45 Hz   3.215 

890.0 mV 1 kHz   3.215 

1.0 V 100 Hz   3.7 

1.0 V 1 kHz   3.7 

2.0 V 1 kHz   7.2 

5.0 V 45 Hz   17.7 

5.0 V 1 kHz   17.7 

10.0 V 1 kHz   35.2 
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Table 3. Voltage Function Verification: AC Voltage into a 1 MΩ ohm Load (cont.) 

Nominal Value (p-p) Frequency Measured Value (p-p) Deviation (mV) 
1-Year 

Spec. (mV)

20.0 V 1 kHz   70.2 

50.0 V 45 Hz   175.2 

50.0 V 100 Hz   175.2 

50.0 V 1 kHz   175.2 

105.0 V 100 Hz   6050 

105.0 V 1 kHz   6050 

Table 4. Voltage Function Verification: AC Voltage into a 50 Ω Load 

Nominal Value (p-p) Frequency Measured Value (p-p) Deviation (mV) 
1-Year 

Spec. (mV)

5.0 mV 45 Hz   0.2175 

5.0 mV 100 Hz   0.2175 

5.0 mV 1 kHz   0.2175 

10.0 mV 100 Hz   0.235 

10.0 mV 1 kHz   0.235 

20.0 mV 1 kHz   0.375 

44.9 mV 45 Hz   0.35715 

44.9 mV 1 kHz   0.35715 

50.0 mV 1 kHz   0.375 

100.0 mV 100 Hz   0.55 

100.0 mV 1 kHz   0.55 

200.0 mV 1 kHz   0.9 

449.0 mV 45 Hz   0.7715 

449.0 mV 1 kHz   0.7715 

500.0 mV 1 kHz   1.95 

1.0 V 100 Hz   3.7 

1.0 V 1 kHz   3.7 

2.0 V 45 Hz   7.2 

2.0 V 100 Hz   7.2 

2.0 V 1 kHz   7.2 
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Table 5. Voltage Function Verification: DC Voltage into a 50 Ω Load 

Nominal Value (dc) Measured Value (dc) Deviation (mV) 1-Year Spec. (mV) 

0.0 mV   0.2 

5.0 mV   0.2175 

-5.0 mV   0.2175 

10.0 mV   0.235 

-10.0 mV   0.235 

22.0 mV   0.277 

-22.0 mV   0.277 

25.0 mV   0.2875 

-25.0 mV   0.2875 

55.0 mV   0.3925 

-55.0 mV   0.3925 

100.0 mV   0.55 

-100.0 mV   0.55 

220.0 mV   0.97 

-220.0 mV   0.97 

250.0 mV   1.075 

-250.0 mV   1.075 

550.0 mV   2.125 

-550.0 mV   2.125 

700.0 mV   2.65 

-700.0 mV   2.65 

2.2 V   7.9 

-2.2 V   7.9 

Table 6. Voltage Function Verification: DC Voltage into a 1 MΩ Load 

Nominal Value (dc) Measured Value (dc) Deviation (mV) 1-Year Spec. (mV) 

0.0 mV   0.2 

5.0 mV   0.2175 

-5.0 mV   0.2175 

22.0 mV   0.277 

-22.0 mV   0.277 

25.0 mV   0.2875 

-25.0 mV   0.2875 
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Table . Voltage Function Verification: DC Voltage into a 1 MΩ Load (cont.) 

Nominal Value (dc) Measured Value (dc) Deviation (mV) 1-Year Spec. (mV) 

45.0 mV   0.3575 

-45.0 mV   0.3575 

50.0 mV   0.37 

-50.0 mV   0.37 

220.0 mV   0.97 

-220.0 mV   0.97 

250.0 mV   1.075 

-250.0 mV   1.075 

450.0 mV   1.775 

-450.0 mV   1.775 

500.0 mV   1.95 

-500.0 mV   1.95 

3.3 V   11.75 

-3.3 V   11.75 

4.0 V   14.2 

-4.0 V   14.2 

33.0 V   115.7 

-33.0 V   115.7 

Table 7. Edge Function Verification 

Nominal Value (p-p) Frequency 
Pulse Response Time 

(nS) 
1-Year Spec. (ns) 

250.0 mV 1 MHz  1 

250.0 mV 1 MHz  1 

250.0 mV 10 kHz  1 

250.0 mV 100 kHz  1 

250.0 mV 1 MHz  1 

2.5 V 1 MHz  1 

Table 8. Leveled Sine Wave Function Verification: Amplitude 

Nominal Value 
(p-p) 

Frequency 
Measured Value 

(p-p) 
Deviation (mV) 

1-Year Spec. 
(mV) 

5.0 mV 50 kHz   0.300 

10.0 mV 50 kHz   0.400 

20.0 mV 50 kHz   0.600 
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Table 8. Leveled Sine Wave Function Verification: Amplitude (cont.) 

Nominal Value 
(p-p) 

Frequency 
Measured Value 

(p-p) 
Deviation (mV) 

1-Year Spec. 
(mV) 

40.0 mV 50 kHz   1.000 

50.0 mV 50 kHz   1.200 

100.0 mV 50 kHz   2.200 

200.0 mV 50 kHz   4.200 

400.0 mV 50 kHz   8.200 

500.0 mV 50 kHz   10.200 

1.3 V 50 kHz   26.200 

2.0 V 50 kHz   40.200 

5.5 V 50 kHz   110.200 

Table 9. Leveled Sine Wave Function Verification: Flatness 

Nominal Value 
(p-p) 

Frequency 
Measured Value 

(p-p) 
Deviation (mV) 

1-Year Spec. 
(mV) 

5.0 mV 500 kHZ   0.18 

5.0 mV 1 MHz   0.18 

5.0 mV 1 MHz   0.18 

5.0 mV 2 MHz   0.18 

5.0 mV 5 MHz   0.18 

5.0 mV 10 MHz   0.18 

5.0 mV 20 MHz   0.18 

5.0 mV 50 MHz   0.18 

5.0 mV 100 MHz   0.18 

5.0 mV 125 MHz   0.20 

5.0 mV 160 MHz   0.20 

5.0 mV 200 MHz   0.20 

10.0 mV 500 kHZ   0.25 

10.0 mV 1 MHz   0.25 

10.0 mV 1 MHz   0.25 

10.0 mV 2 MHz   0.25 

10.0 mV 5 MHz   0.25 

10.0 mV 10 MHz   0.25 

10.0 mV 20 MHz   0.25 

10.0 mV 50 MHz   0.25 
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Table 9. Leveled Sine Wave Function Verification: Flatness (cont.) 

Nominal Value 
(p-p) 

Frequency 
Measured Value 

(p-p) 
Deviation (mV) 

1-Year Spec. 
(mV) 

10.0 mV 100 MHz   0.25 

10.0 mV 125 MHz   0.30 

10.0 mV 160 MHz   0.30 

10.0 mV 200 MHz   0.30 

40.0 mV 500 kHZ   0.70 

40.0 mV 1 MHz   0.70 

40.0 mV 1 MHz   0.70 

40.0 mV 2 MHz   0.70 

40.0 mV 5 MHz   0.70 

40.0 mV 10 MHz   0.70 

40.0 mV 20 MHz   0.70 

40.0 mV 50 MHz   0.70 

40.0 mV 100 MHz   0.70 

40.0 mV 125 MHz   0.90 

40.0 mV 160 MHz   0.90 

40.0 mV 200 MHz   0.90 

40.0 mV 220 MHz   0.90 

40.0 mV 235 MHz   0.90 

40.0 mV 250 MHz   0.90 

100.0 mV 500 kHZ   1.60 

100.0 mV 1 MHz   1.60 

100.0 mV 1 MHz   1.60 

100.0 mV 2 MHz   1.60 

100.0 mV 5 MHz   1.60 

100.0 mV 10 MHz   1.60 

100.0 mV 20 MHz   1.60 

100.0 mV 50 MHz   1.60 

100.0 mV 100 MHz   1.60 

100.0 mV 125 MHz   2.10 

100.0 mV 160 MHz   2.10 

100.0 mV 200 MHz   2.10 

400.0 mV 500 kHZ   6.10 
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Table 9. Leveled Sine Wave Function Verification: Flatness (cont.) 

Nominal Value 
(p-p) 

Frequency 
Measured Value 

(p-p) 
Deviation (mV) 

1-Year Spec. 
(mV) 

400.0 mV 1 MHz   6.10 

400.0 mV 1 MHz   6.10 

400.0 mV 2 MHz   6.10 

400.0 mV 5 MHz   6.10 

400.0 mV 10 MHz   6.10 

400.0 mV 20 MHz   6.10 

400.0 mV 50 MHz   6.10 

400.0 mV 100 MHz   6.10 

400.0 mV 125 MHz   8.10 

400.0 mV 160 MHz   8.10 

400.0 mV 200 MHz   8.10 

1.3 V 500 kHZ   19.60 

1.3 V 1 MHz   19.60 

1.3 V 1 MHz   19.60 

1.3 V 2 MHz   19.60 

1.3 V 5 MHz   19.60 

1.3 V 10 MHz   19.60 

1.3 V 20 MHz   19.60 

1.3 V 50 MHz   19.60 

1.3 V 100 MHz   19.60 

1.3 V 125 MHz   26.10 

1.3 V 160 MHz   26.10 

1.3 V 200 MHz   26.10 

5.5 V 500 kHZ   82.6 

5.5 V 1 MHz   82.6 

5.5 V 1 MHz   82.6 

5.5 V 2 MHz   82.6 

5.5 V 5 MHz   82.6 

5.5 V 10 MHz   82.6 

5.5 V 20 MHz   82.6 

5.5 V 50 MHz   82.6 

5.5 V 100 MHz   82.6 

5.5 V 125 MHz   110.10 
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Table 9. Leveled Sine Wave Function Verification: Flatness (cont.) 

Nominal Value 
(p-p) 

Frequency 
Measured Value 

(p-p) 
Deviation (mV) 

1-Year Spec. 
(mV) 

5.5 V 160 MHz   110.10 

5.5 V 200 MHz   110.10 

Table 10. Leveled Sine Wave Function Verification: Frequency 

Nominal Value 
(p-p) 

Frequency 
Measured 
Frequency 

Deviation 1-Year Spec. 

1.3 V 50 kHZ   0.0013 kHz 

1.3 V 10 MHz   0.0003 MHz 

1.3 V 200 MHz   0.0050 MHz 

Table 11. Marker Generator Function Verification 

Nominal Interval Measured Interval Deviation 1-Year Spec. 

5 s   25.13 ms 

2.00 s   4.05 ms 

1 s   1.03 ms 

500.00 ms   262.50 ms 

200.00 ms   45.00 ms 

100.00 ms   12.50 ms 

50.00 ms   3.75 ms 

20.00 ms   6.50 μs 

10.00 ms   1.75 μs 

5.00 ms   500.00 ns 

2.00 ms   110.00 ns 

1.00 ms   40.00 ns 

500.00 μs   16.25 ns 

200.00 μs   5.600 ns 

100.00 μs   2.650 ns 

50.00 μs   1.288 ns 

20.00 μs   0.506 ns 

10.00 μs   0.252 ns 

5.00 μs   0.125 ns 

2.00 μs   0.050 ns 

1.00 μs   0.025 ns 

500.00 ns   0.013 ns 

200.00 ns   5.001 ps 
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Table 11. Marker Generator Function Verification (cont.) 

Nominal Interval Measured Interval Deviation 1-Year Spec. 

100.00 ns   2.500 ps 

50.00 ns   1.250 ps 

20.00 ns   0.500 ps 

10.00 ns   0.250 ps 

5.00 ns   0.125 ps 

2.00 ns   0.050 ps 

 

riešenia na presné meranie

http://www.elso.sk


	5080A/SC Users Manual
	Table of Contents
	List of Tables
	List of Figures

	Introduction
	Oscilloscope Calibration Option Specifications
	General Specifications
	Detailed Specifications
	Voltage Function
	Edge Function
	Leveled Sine Wave Function
	Time Marker Function
	Trigger Signal for the Time Marker Function
	Trigger Signal for the Edge Function

	Oscilloscope Connections
	Starting the Oscilloscope Calibration Option
	The Output Signal
	Adjusting the Output Signal
	Keying in a Value
	Adjusting Values with the Rotary Knob
	Using the x 10 and ∻ 10

	Resetting the Oscilloscope Option

	Calibrating the Voltage Amplitude on an Oscilloscope
	The Volt Function
	The V/DIV Menu
	Shortcuts for Setting the Voltage Amplitude
	Amplitude Calibration Procedure for an Oscilloscope

	Calibrating the Pulse and Frequency Response on an Oscilloscope
	The Edge Function
	Pulse Response Calibration Procedure for an Oscilloscope
	The Leveled Sine Wave Function
	Shortcuts for Setting the Frequency and Voltage
	The MORE Options Menu
	Sweeping through a Frequency Range
	Frequency Response Calibration Procedure for an Oscilloscope

	Calibrating the Time Base of an Oscilloscope
	The Time Marker Function
	Time Base Marker Calibration Procedure for an Oscilloscope

	Summary of Commands and Queries
	Verification Tables


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /CMYK
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues false
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [216.000 360.000]
>> setpagedevice




