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OSCILLOSCOPE 

2445B 

(TEKTRONIX) 

1 CALIBRATION DESCRIPTION: 

Test Instrument (TI) 
Characteristics 

Calibrator 

Vertical 
Deflection 

Delta Volts 

Trigger Level 
Rea dout 

Vertical Ban dwi dth 
Channell an d 2 

compare d 

Chaonel 3 and 4 

Triggering 
(A&B) 

Table 1. 

Performance 
Specifications 

Range: .4 V p-p into 1 M Q 
stander d voltage 
Accuracy: ±1 % 

Range: 
2 m V to 5 Vl div, CH 1 

and CH 2; .1 V an d .5 V/ div, 
CH3an d CH4 

Accuracy: 
±2%, CH 1 an d CH 2; 
±10% , CH 3 an d CH 4 

Range: B x Vl div setting 

Accuracy: ± ( 1.25% ofr dg +0.03 div) 

Range: 18 x Vl div setting 

Accuracy: ± (3% ofr dg + 3% of p -p 
sigoai +0.2 div +0.5 m V) 
+ (0.5 m VXProbe attenuation factor) 

Range: DC to 150 MHz 
(200 MHz, SIN B 030000 and above) 
frequency. Vertical 

Accuracy: 

50 Q, Down not more than 3 dB;  
1 M n Down not more than 4.7 dB 

Range: DC to 150 MHz 
(200 MHz, SIN B 030000 an d above) 

Accnracy: Down not more than 4.7 dB 
without Probe ; 3.0 dB with Probe 

Range: INT, 1.5 div @ 250 MHz; 
0.75 div @ 250 MHz, CH 3 and CH 4 

Accuracy: Minimum 

T .O . 33K3-4-2590-l 

Test 
Method 

C ompare d against a 

Checke d with a stan dard 
voltage 

Apply a constant amplitu de 
sigoai while changing 

deflection 

against deflection at a 

reference d frequency 

Apply mininonm signals an d 
check for stable display 

1 



, 
• 

T.O.33K3-4-2590-1 

Test Instrument (TI) 
Characteristics 

Sweep Time 
(A&B) 

Delta Time 

X-y 

agalnst 

reference d  

Parametric 
Measurements 

Table 1 (Cant.) 

Performance 
Specifications 

Range: 
A, 10 ns to .5 sec/div 
B, 10 ns to 50 msl div 

Accuracy: A: :t1.5% 

Accuracy: B: :t1.8% 

Magnifier: XlO 

Accuracy: :t2.0% 

Range: :tl0 X A  sec!div 

Accuracy: :t(0.5% of time interval 
:to.3% of full scale) 

Sensitivity Range: 2 m V to 5 V/ div 

Accuracy: :t2% 

Test 
Method 

Checke d with s tan dar d 
Time Mark signals 

Checke d with a stan dar d 
voltage 

Apply a constan t ampli tu de 
Ban dwi dth Range: DC to 3 MHz signal while changiog 

frequency. Horizon tal 
Accuracy: Down not more than 3 dB deflection compare d 

Period Range: 2 ns to 100 IDS 

Accuracy: 0.5% + 0.5 ns 

Frequency Range: 
Calculate d as lIperiod 

Accuracy: Same as period 

Vol ts Range: :t p, POp Average 

Average: 5% of r dg +5 m V  +0.5 m V  
Probe attenuation factor 

deflection at a 

frequency 

Checke d with stan dar d 
Time Mark signals 

Checke d with a standar d 
vol tage 

2 EQUIPMENT RE9UIREMENTS: 

Noun 

2.1 CAL IBRATION 

2 

Minimum Use 
Specifications 

Range: 10 m V to 20 V POp 

Calibration 
Equipment 

Tek tronix 

Sub­
Item 
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GENERATOR PG506 
Accuracy: ±0.25% P/O F5030A1 

Noun Minimum Use Calibration Sub-
Specifications Equipment Item 

2.2 LEVELED SINE Range: 50 kHz to 250 MHz Tektronix 
WAVE GENERATOR SG503 

Accuracy: ±5% P/O F5030A1 

2.3 FEEDTHROUGH Range: 50n Tektronix 
TERMINATION 011-0049-01 

Accuracy: N/A 

2.4 TERMINATION 
ATTENUATOR 

Range: As Necessary As Available 

Accuracy: N/A 

2.5 ATTENUATOR PROBE Range: XlO Tektronix 
P613lfP6136 

Accuracy: N/A Supplied with TI 

2.6 TIME MARK Range: 5 ns to .5 s Tektronix 
GENERATOR TG501 

Accuracy: ±0.25% P/O F5030Al 

2.7 METER CALIBRATOR Range: 0 to .4 VDC Fluke 
5l00B 

Accuracy: DC ±0.2% 

2.8 PROBE TIP TO BNC Range: N/A Tektronix 
013-0227-00 

Accuracy: N/A 

3 fRELIMINARY QeERATION/l; 

3.1 Review and become familiar with the entire procedure before beginning calibration process. 

IIWARNlNG II 
Unless otherwise designated, and prior to beginning the Calibration 
Process, ensure that all test equipment voltage and/or current outputs 
are set to zero (0) or turned off, where applicable. Ensure that all 
equipment switches are set to the proper position before making 
connections or applying power. 

3.2 Connect TI and calibration equipment to a 115 VAC/60 Hz power source. Set all POWER switches to 
ON and allow a 20 minute warm-up period. After warm-up period, momentarily press and hold both the 
CH 1 and CH 2 upper Input Coupling buttons until a moving dot display replaces the normal signal. 
This performs a DC Balance of CH 1 and CH 2 and the readout indicates "DC BALANCE IN 
PROGRESS". The signal and readout will return to normal when complete. 

3.3 Unless otherwise specified, TI controls should be set for several cycles of stable display with ample 
amplitude. 

3.4 Set TI controls as follows: 

BW LIMIT 

VAR (all) 

CH 1 and CH 2 INPUT COUPLING 

off 

cal (detent) 

IMnDC 

3 
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VERTICAL MODE CHI 

DELTA T off 

DELTA V off 

TRACKIINDEP INDEP 

A TRIGGER MODE AUTO 

SOURCE VERT 

SLOPE + 

TRIGGER COUPLING DC 

A&BSECIDIV 1 ms 

3.5 Use the Calibration Generator positive going, fast rise, output terminated into 50 Q at TI, set TI and 
Generator controls as required and check TI high frequency compensation for abnormal overshoot or 
aberrations. Hquestions arise, Bee Maintenance T.O. or Commercial Manual. Do not attempt to 
optimize High-frequency compenstation adjustments unless the TI has failed bandwidth check. 

4 CALIBRATION PROCESS; 

NOTE 

Unless otherwise specified, 
verify the results of each test and take corrective action whenever the test 
requirement is not met, before proceeding. 

4_1 CALIBRATOR CALIBRATION; 

4.1.1 Connect TI CALIBRATOR to the CH 1 INPUT. 

4.1.2 Adjust TI CH 1 VOLTSIDIV and VAR controls for 4 divisions of vertical display centered on the 
CRT. 

4.1.3 Disconnect TI CALIBRATOR from the CH 1 INPUT. 

4.1.4 Connect the Meter Calibrator OUTPUT to TI CH 1 INPUT. 

4.1_5 Set the Meter Calibrator controls as follows: 

INTIEXT 

OPRJSTDBY 

LOCALIREM 

CLEAR 

INT 

STDBY 

LOCAL 

depress twice 

• 4.1.6 Depress the Meter Calibrator switches in the following sequence: 0, V, ENTER, OPR. 

4.1.7 Adjust TI position control to align the Sweep on the second graticule below the center horizontal 
line. 

4.1.8 Depress the Meter Calibrator switches in the following sequence: .4, V, ENTER. 

4.1_9 Use the Meter Calibrator EDIT control to adjust the output for 4 divisions of vertical deflection. 

4 



4.1.10 The Meter Calibrator output readout must indicate 0.396 to 0.404. 

4.1.11 Set the Meter Calibrator to STDBY and disconnect from TI. 

4.1.12 Return TI CH 1 VOLTSIDIV VAR control to the CAL (detent) position.  

T.O. 33K3-4-2590-1 

5 



l 

T.O. 33K3-4-2590-1 

4_2 VERTICAL DEFLECTION CALIBRATION: 

4.2.1 Connect the Calibration Generator to T I  CH 1 INPUT and switch on DELTA VOLTS. BW LIMIT 
may be switched on for ease of measurement. 

4.2.2 Set TI CH 1 VOLTSIDIV control to the fIrst position listed in the Range column of Table 2. 

4.2.3 Set the Calibration Generator AMPLITUDE control to the fIrst position listed in the Applied 
column of Table 2. 

4.2.4 Adjust the Calibration Generator VARIABLE (OUT) control for the amount of vertical display 
listed in the Deflection column of Table 2. 

4.2.5 The Calibration Generator readout display must indicate within 2%. 

4. 2.6 Set the Calibration Generator VARIABLE (OUT) control to the IN position. 

4.2.7 Adjust TI Delta REF orDLY POS control to align the reference cursor to the bottom of the 
applicable waveform on the CRT. 

4.2.8 Adjust TI DELTA control to align the delta cursor with the top of the applicable waveform on the 
CRT. 

4.2.9 The Delta V readout must be within the values listed in the Readout Limits column of Table 2. 

4.2.10 Set TI TRIGGER coupling to DC and SLOPE to positive. Adjust TI A TRIGGER LEVEL control 
at the most positive voltage that produces a barely triggered jittering display . 

4. 2.11 The TI Trigger Level readings must he within the values listed in the + Peak Limits column of 
Table 2. 

4.2.12 Adjust TI A TRIGGER LEVEL control at the most negative voltage that produces a barely 
triggered jittering display. 

4.2.13 The TI Trigger Level readings must he within the values listed in the - Peak Limits column of 
Table 2. 

4.2.14 Repeat steps 4.2.2 through 4.2.13 for the remaining values listed in Table 2 .  

Thble 2. 

Range Applied Readout Trigger Level Readout 
(ViDIV) (V p.p) Deflection (Limits) + Peak ·Peak 

2 mV 10m 5 9.81 to 10.2 mV 8.0 to 12.0 m V +1.7 to -1.7 mV 

5 mV 20m 4 19.6 to 20.4 mV 16.8 to 2 3.2 m V +2.6 to -2.6 m V 

10mV 50m 5 49.0 to 50.9 mV 44. 0  to 5 6 .0 m V  +4.5 to -4.5 mV 

20mV .1 5 98.1 to 102.0 mV 89 to 111 mV +8.0 to -8.0 m V 

50mV .2 4 196 to 204mV 178 to 222mV +16.0 to -16.0 mV 

.1 .5 5 490 to 509mV 450 to 550mV + 35 to - 35 mV 

6 Change 2 
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Table 2. (Cont) 

Range Applied Readout Trigger Level Readout 
(v/DlV) 10m Deflection (Limits) + Peak ·Peak 

.2 1 5 .981 to 1. 02 V .9 to 1.1 V + 0.07 to - 0.07 V 

.5 2 4 1.96 to 2.04 V 1.78 to 2 .22 V + 0.16 to - 0.16 V 

1 5 5 4.90 to 5.09 V 4.5 to 5.5 V + 0.35 to - 0.35 V 

2 10 5 9.81 to 10.2 V 9 tollV +O.7 to - 0.7 V 

5 20 4 19. 6 to 2 0.4 V 17.8 to 22.2 V +1.6 to -1.6 V 

4.2.15 Set the Calibration Generator for a minimum output. Disconnect from TI CH 1 INPUT and 
connect to the CH 2 INPUT. 

4.2.16 Set TI VERTICAL MODE to CH 2.  

4.2.17 Repeat steps 4.2.2 through 4.2.14 utilizing CH 2 controls. 

4.2.18 Set the Calibration Generator for a minimum output. Disconnect from TI CH 2 INPUT and 
connect to the CH 3 INPUT. 

4.2.19 Set TI VERTICAL MODE and SOURCE to CH 3 and VOLTSIDIV (CH 3 & CH 4) to .l V .  

4.2.20 Set the Calibration Generator AMPLITUDE control t o  .5 V .  

4 .2.21 The T I  CRT vertical disp lay must b e  between 4.5 and 5.5 divisions. 

4.2.22 Set TI CH 3 VOLTSIDIV to .5 V. 

4.2.23 Set the Calibration Generator AMPLITUDE control to 2 V. 

4.2.24 The TI CRT vertical display must be between 3.6 and 4.4 divisions . 

4.2.25 Set the Calibration Generator for a minimum outp ut. Disconnect from TI CH 3 INPUT and 
connect to CH 4 INPUT. 

4.2.26 Set TI VERTICAL MODE and SOURCE to CH 4. 

4.2.27 Repeat steps 4.2.20 through 4.2.24 utilizing CH 4 controls. 

4.2.28 Set the Calibration Generator for a minimum output, disconnect from TI, and switch oifthe Delta 
V. 

4.3 VERTICAl. BANDWIDTH CALmRATION: 

4.3.1 Set TI VERTICAL MODE to display CH 1 only and BW LIMIT to OFF . 

• 4.3.2 Set TI VOLTSIDIV (ALL) to .1 V, the INPUT COUPLING (both) to 1 M n DC, and the TRIGGER 
SOURCE to VERT. 

7 
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4.3.3 Connect the Leveled Sine Wave Generator #1 (2.2) OUTPUT through the 50 n Feedthrough 
Termination to TI CH 1 INPUT. 

4.3.4 Set the Leveled Sine Wave Generator frequency controls to 50 kHz . Adjust the Output controls for 
6 divisions of vertical display centered on TI CRT. 

4.3.5 Increase the Leveled Sine Wave Generator frequency controls nntil TI CRT vertical display 
decreases to 3.5 divisions. 

4.3.6 The Leveled Sine Wave Generator frequency controls must indicate 150 MHz or more. (200 MHz 
or more for SIN B030000 or more) 

4.3.7 Remove the 50 n Feedthrough Termination from the hook -up and set TI CH 1 INPUT C OUPLING 
to 50nDC. 

4.3.8 Repeat step 4.3.4. 

4.3.9 Increase the Leveled Sine Wave Generator frequency controls until TI CRT vertical display 
decreases to 4.2 divisions. 

4. 3.10 Repeat step 4.3.6. 

4.3.11 Disconnect the Leveled Sine Wave Generator from TI CH 1 INPUT connector and connect to TI 
CH 2 INPUT connector through the 50 n Feedthrough Termination. 

4.3.12 Set TI VERTICAL MODE to display CH 2 only. 

4.3.13 Repeat steps 4.3.4 through 4.3.10 utili z ing CH 2 controls. 

4.3.14 Disconnect the Leveled Sine Wave Generator from TI. 

4.3.15 Set TI VERTICAL M ODE to display CH 3 only. 

NOTE 

Use TI Calibration output to verify that the Probe compensation, if 
supplied with TI, is properly adjusted. 

4_3.16 Remove the Grabber tip and plastic barrel from the XlO Attenuator Probe. Use the Probe Tip to 
BNC Adapter and connect the X10 Attenuator Probe to the Leveled Sine Wave Generator OUTPUT. 
Connect the XlO Probe to the TI CH 3 INPUT. 

NOTE 

If the XI0 is not available as required in step 4.3.16, then connect the 
Generator OUTPUT to the Attenuator (as required). Connect the 
Attenuator to TI CH 3 INPUT through the 50 n Feedthrough 
Termination. 

4.3.17 Set the Leveled Sine Wave Generator frequancy controls to 50 kHz and adjust the Output controls 
for 4 divisions of verticai display centered on TI CRT. 

4.3.18 Increase the Leveled Sine Wave Generator frequency control. until TI CRT vertical display 
decreases to 2.8 divisions. (2.3 divisions if the X10 Attenuator Probe is not available). 

4.3.19 The Leveled Sine Wave Generator frequency control must indicate 150 MHz or more. 

8 Change 2 
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4.3.20 Disconnect the Leveled Sine Wave Generator from TI CH 3 INPUT and connect to TI CH 4 
INPUT. 

4.3.21 Set TI VERTICAL MODE to display CH 4 only. 

4.3.22 Repeat steps 4.3.17 through 4.3.19 using the appropriate CH 4 contTol •. 

4.3.23 Set TI VOLTSiDIV (all) to 0.5 V CH 1 & 2 to 50 n DC, and the TRIGGER SOURCE to VERT. 

4.3.24 Remove the X10 Attenuator Probe and Probe to BNC adapter. Connect the Leveled Sine Wave 
Generator to the Attenuator (as required). Connect the Attenuator through the 50 n Feedthrough 
Termination to TI CH 4 INPUT. 

4.4 TRIGGERING CALIBRATION: 

4.4.1 Set the Leveled Sine Wave Generator frequency controls to 250 MHz. (200 MHz for SIN B030000 
and more). Adjust the Output controls for 0.75 divisions (0.5 divisions for SIN B030000 and above) of 
vertical display on TI CRT. 

4.4.2 A stable display on TI CRT must be observed by adjustiug the LEVEL and TIMEIDIV controls. 

4.4.3 Disconnect the Leveled Sine Wave Generator from TI CH 4 INPUT and connect to the CH 3 
INPUT. 

4.4.4 Set TI VERTICAL MODE and SOURCE to CH 3. 

4.4.5 Repeat steps 4.4.1 and 4.4.2. 

4.4.6 Disconnect the Leveled Sine Wave Generator from TI CH 3 INPUT and remove the 50 n load. 
Connect the Leveled Sine Wave Generator to the CH 2 INPUT. 

4.4.7 Set TI VERTICAL MODE and SOURCE to CH 2. 

4.4.8 Adjust the Leveled Sine Wave Generator output controls for 1.5 divisions of vertical display on TI 
CRT. (1.0 divisions for SIN B030000 and above) 

4.4.9 Repeat step 4.4.2. 

4.4.10 Set TI Vertical MODE and SOURCE to CH 1. 

4.4.11 Disconnect the Leveled Sine Wave Generator from TI CH 2 INPUT and connect to CH 1 INPUT. 

4.4.12 Repeat step 4.4.2. 

4.4.13 Disconnect the Leveled Sine Wave Generator from TI. 

4.5 SWEEP CALIBRATION: 

4.5.1 Connect the Time Mark Generator MARKER OUT to TI CH 1 INPUT and switch on the DELTA 
TIME. 

4.5.2 Set TI A & B SECIDIV (knobs locked) to the first position listed in the Range column of Table 3. 

4.5.3 Set the Time Mark Generator MARKER control to the first marker listed in the Applied column of 
Table 3. 

9 
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4.5.4 Adjust TI hori zontal p osition to align the 2nd marker with the 2nd vertical graticule line. 

4.5.5 Adjust the Time Mark Generator VARIABLE (OUT) control and TI horizontal position control for 
one marker per division over the center eight divisions on the CRT. 

4.5.6 The Time Mark Generator readout must indicate within 1. 5 %. 

4.5.7 Push in the Time Mark Generator VARIABLE (OUT) control button. 

4.5.8 Adjust TI REF or DLY POS to align the reference cursor with the second time marker. 

4.5.9 Adjust TI DELTA control to align the delta cursor with the tenth marker. 

4.5.10 The Delta T readout must be within the corresponding limits listed in the Limits column of Table 
3. 

4.5.11 Repeat steps 4.5.2 through 4.5.10 for the remaining values in Table 3. 

Range A & B SEClDlV 

IOns 

20ns 

50ns 

.1 jlS 

_2 jlS 

.5 jlS 

IjlS 

2 ""  

5 IlS 

10 Ils 

2 0  "" 

50 "" 

.1ms 

.2ms 

.5ms 

Ims 

10 

Table 3. 

Applied (marker) 

IOns 

20ns 

50ns 

.1 "" 

.2 "" 

.5 jlS 

IjlS 

2 ""  

5"" 

10 jlS 

20 Ils 

50 Ils 

.1ms 

.2 Ils 

.5ms 

1ms 

Limit. (readout) 

79. 30 to 80.70 ns 

158.6 0 to 16 1.40 ns 

396.5 to 403.5 ns 

79 3.0 to 807. 0  ns 

1586.0 to 1614. 0 ns 

3965 to 4035 ns 

7 .9 30 to 8.070 Ils 

15.86 to 16.14 jlS 

39.65 to 40. 35 jlS 

79. 30 to 80_70 jlS 

158.6 0 to 161.40 jlS 

396.5 to 403.5 Ils 

7 9 3.0 to 807.0 IlS 

1586.0 to 1614.0 "" 

396 5  to 4035 jlS 

7 .9 30 to 8 _070 IDS 
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2 ms 

5mB 

10 IDB 

20ms 

Range A & B SeclDiv 

50ms 

'" .1 s 

"'.2 s 

* . 5  s 

* A SECIDI V only 

2 mB 

5ms 

lOms 

20ms 

Table 3. (Cant.) 

Applied (marker) 

50ms 

.1 s 

. 2  s 

.5 s 

4. 5.12 Set TI A & B SECIDIV to 1 !Ls and switch on the XlO MAG. 

NOTE 

15. 8 6  to 16.14 mB 

39. 65 to 40.35 IDS 

7 9.30 to 80.70 IDS 

158.60 to 1 61.40 IDS 

Limits (readout) 

396.5 to 403.5 rns 

793.0 to 807 . 0  ms 

1578. 0 to 1622.0 IDS 

3945 to 4055 rns 

Use only that portion of the sweep that is in view after the XI0 MAG has 
been set. 

4. 5.13 Set the Time Mark Generator MARKER control to .1 !Ls . 

4. 5.14 Adjust the Time Mark Generator V ARlABLE (OUT) control and T I  horizontal position control for 
one marker per division over the center eight divisions on the CRT. 

1 4. 5. 1 5  The Time Mark Generator readout must indicate within 2. 0%. 

4.5.1 6 Set TI control as follows: 

XI0 off 

B trigger MODE RUNAFT DLY 

4.5.17 Repeat steps 4. 5.2 through 4. 5. 6 utilizing the B SECID IV (knobs unlocked) control for all 
B SECIDI V settings listed in the Range column of Table 3 (the Time Mark Generator must indicate 
within 1.8 %  for B sweep). 

4.5.18 Disconneat the Time Mark Generator from T I .  

4.6 X-Y CALIBRATION; 

4.6.1 Set T I  controls as follows: 

CH 2 on 

ALL OTHER CHANNELS off 

11 
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VOLTSIDIV (CH 1) 

INPUT (CH 1) 

INPUT (CH 2) 

A&BSECIDIV 

.1 

1 MODC 

1M GND 

X-Y (knobs locked) 

4.6.2 Connect the Calibration Generator AMPL OUT to the TI CH 1 INPUT connector. 

4.6.3 Set the Calibration Generator AMPLITUDE control to .5 V. Adjust the VARIABLE ( O UT) control 
for 5 divisions of horizontal display centered on TI CRT. 

4.6.4 The Calibration Generator Readout display must indicate within 2%. 

4.6.5 Disconnect the Calibration Generator from TI. 

4.6.6 Conoect the Leveled Sine Wave Generator #1 (2.2) OUTPUT through the 5 00 Feedthrough 
Termination to TI CH 1 INPUT connector. 

4.6.7 Set the Leveled Sine Wave Generator frequency controls to 50 kHz. Adjust the Output controls for 
8 divisions of horizontal display centered on TI CRT. 

4.6.8 Increase the Leveled Sine Wave Generator frequency controls to 3 MHz. 

4.6.9 The TI CRT horizontal display must be 5.6 divisions or more. 

4.6.10 Disconnect the Leveled Sine Wave Generator from TI. 

4.7 PARAMETRIC MEASUREMENTS; 

4.7.1 Set TI controls as follows: 

CH I ON 

ALL OTHER CHANNELS OFF 

CH 1 VOLTSIDIV 2 00mV 

CH 1 INPUT COUPLING 5 0nDC 

A&B SECIDIV 100 ns (knobs locked) 

4.7.2 Connect the Time Mark Generator MARKER OUT to the CH 1 INPUT. 

4.7.3 Set the Time Mark Generator controls for .1 f1S markers. 

4.7.4 Set TI CH 1 VOLTSIDIV and TI CH 1 VOLTSlDIV VAR for 4 divisions or more of display. 

4.7.5 Push the MEASURE button. 

4.7.6 Select FREQ from the menu. 

4.7.7 The TI PERIOD readout must indicate 99.0 to 1 01.0 ns. 

12 
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4.7.8 The TI FREQUENCY readout mustmdicate 9.9 5 to 10.05 MHz. 

4.7.9 Disconnect the Time Mark Generator from TI CH 1 INPUT. 

4.7.10 Set the TI controls as follows: 

CH 1 VOLTSIDN 100mV 

A&B SECIDN 1ms 

CH 1 INPUT COUPLING 1 MODC 

4.7.11 Connect the Calibration Generator to TI CH 1 INPUT. 

4.7.12 Set the Cali bration Generator AMPLITUDE control for . 5  V. 

4.7.13 Push TIMEASURE button. 

4.7.14 Select VOLTS from the menu. 

4.7.1 5 The TI CH 1 p-p readout must mdicate 469. 5 to 530. 5 mY. 

4.7.16 Disconnect and secure all equipment. 

CA LIBRATION PERFORMANCE TABLE 

4.1 CALIBRATOR CALIBRATION: 

Raoge Applied Limits 

.4 V p-p .4VDC 0 .396 to 0.404 V p.p 

4.2 VERTICAL DEFLECTION CALIBRATION: (both channels) 

Range Applied Limi ts 
NOLTSlDN !Y:1l:P1 Readout + Peak - Peak 

2m 10m 9.81 to 10.20 mV 8.0 to 12.0 m V +1.7 to -1.7 mV 

5mV 20m 19.6 to 20.4 m V 16.8 to 23.2 mV +2.6 to ·2.6 m V 

10mV 50m 49.0 to 50.9 m V 44.0 to 56.0 m V +4.5 to -4.5 m V 

20mV .1 98.1 to 102.0 m V 89 to 111 mV + 8.0 to -8.0 m V 

50mV .2 196 to 20 4mV 1 7 8  to 222 mV +16 to -16mV 

.1 . 5  490 to 509mV .450 to . 550 V +.03 5 to -.03 5 V 

.2 1 0.981 to 1.020 V .90 to 1 .10 V +.07 to - .07 V 

13 



"1 
T.O . 33K3-4-2590-1 

.5 2 1.96 to 2.04 V 1. 78 to 2.22 V 

1 5 4.90 to 5.09 V 4.50 to 5.50 V 

2 10 9.81 to 10.2 V 9.0 to 11.0 V 

5 20 19.6 to 20.4 V 17.8 to 22.2 V 

CALIBRATION P ERFORMANC E TABLE (Cont) 

4.3 VERTICAL BANDWIDTH CALIBRATION: (both channels) (Con t) 

(50n) 
DC to 150 MH z (200 MHz, 
SIN B030000 and shove) 

1 (MOl 
DC to 150 M Hz (200 MHz, 
SIN B030000 and shove) 

4.4 TRIGGERING CALIBRATION: (A & B) 

CH1&CH2 

CH3&CH4 

4.5 SWEEP TIME CALIBRATION: (A & B) 

Range (TIMElDIVl 

IOns 

20ns 

50ns 

.1 JlS 

.2 JlS 

.5 JlS 

14 

Applied 

50kHz 
150 MHz (200 MHz, 
SIN B030000 and above) 

50kHz 
150 MHz (200 MHz, 
SIN B030000 and above) 

50kHz 
150 MHz (200 MHz) 
SIN B030000 and above) 

APJllied 

1.5 div @ 250 MHz 
(1.0 div @ 200 MH z, 
SIN B030000 and above) 

0.75 div @ 250 MH z 
(0.5 div @ 200 MHz, 
SIN B030000 and above) 

Applied (Ma rker) 

IOns 

20n8 

50ns 

.1 JlS 

.2 JlS 

.5 JlS 

+.16 to .-16 V 

+.35 to -.35 

+0.7 to -0.7 V 

+1.6 to -1. 6 V 

6 div (referen ce) 
4.2 div or more 

6 div (reference) 
3.5 div or more 
CH 1&2 

4 div (reference) 
2.8 div or more 
2.3 without Probe 

stable disp lay 

stable display 

Lim its De lta Time 

79.30 to 80.70 n s  

158.60 to 161.40 n s  

396.5 t o  403.5 n s  

793.0 to  807.0 n s  

1586.0 t o  1614.0 n s  

3965 to 4035 ns 



J 
1 �s 

2 �s 

5 �B 

10 �s 10/lS 

20 fLs 

50/lS 

CALIBRA TION PER FOR MANCE TABLE (Cont) 

4.5 SWEEP TIME CALIBR ATION: (A & B) (Cont) 

Range (TIMEIDIV) 

.1ms 

.2mB 

.5ms 

1ms 

2ms 

5ms 

lOms 

20mB 

50 ros 

* .1 s 

*.2 s 

* .5 S 

1 �sX10 

* A SECID IV only 

4.6 X-Y CALIBRA TION: 

.1 VIDIV 

DC to 3 MHz 

Applied (Markerl 

.1ms 

.2/lS 

.5 ms 

1mB 

2mB 

5ms 

10ms 

20ms 

50ms 

.1 s 

.2 s 

.5 B 

.1/lS 

Applied 

.5 Vp-p 

50kHz 
3 MHz 

T .O .  33K3-4-2590-1 

7.930 to 8.070 �s 

15.86 to 16.14 /lS 

39.65 to 40.35 �s 

79.30 to 80. 70 �B 

15.86 to 161.4 /lS 

396.5 to 403.5 /lS 

Limits Delta Time 

793.0 to 807.0 /lS 

1586 to 1614 /lS 

3965 to 4035 /lS 

7.930 to 8.070 ms 

15.86 to 16.14 ms 

39.65 to 40.35 ms 

79.30 to 80.70 ms 

158.6 to 161.4 ms 

396.5 to 403.5 ms 

793.0 to 807.0 ms 

1578 to 1622 ms 

3945 to 4055 ms 

784.4 to 815.6 ns 

4.90 to 5.10 div 

8 div (reference) 
5.6 div or more 

15 



T.O. 33K3-4 -2590-1 

4.7 PARAMETRIC CALIDRATION: 

16 

Range 

TIME 

FREQ 

VOLTS 

Applied 

.1 Ils 

.1 JlS 

.5 V 

Limits 

99.0 to 101 ns 

9.95 to 10.05 MHz 

469.5 to 530.5 m V 


