Performance Verification

5. Performance Verification

5.1 Introduction

This chapter contains procedures suitable for determining if the LC684D/M/L/XL
Digital Storage Oscilloscope performs correctly and as warranted.
They check all the characteristics listed in subsection 5.1.1.

Because they require time and suitable test equipment, you may not need to
perform all of these procedures, depending on what you want to accomplish.

In the absence of the computer automated calibration system based on LeCroy
Calibration Software (LeCalsoft), this manual performance verification procedure
can be followed to establish a traceable calibration.

It is the calibrating entities’ responsibility to ensure that all laboratory standards
used to perform this procedure are operating within their specifications and
traceable to required standards if a traceable calibration certificate is to be issued
for the LC684D/M/L/XL Digital Storage Oscilloscope.

5.1.1 List of Tested Characteristics

This subsection lists the characteristics that are tested in terms of quantifiable
performance limits.

Input Impedance

Leakage Current

Peak to Peak and RMS Average noise level

Positive and Negative DC linearity

Positive and Negative Offset

Bandwidth

Trigger Level

Smart Trigger

Time Base Accuracy

Overshoot and Rise Time —Not required for traceable calibration

5.1.2 Calibration Cycle

The LC684D/M/L/XL Digital Storage Oscilloscope requires periodic verification of
performance. Under normal use ( 2,000 hours of use per year ) and environmental
conditions, this instrument should be calibrated once a year.
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5.2

Test Equipment Required

These procedures use external, traceable signal generators, DC precision power
supply, step generator and digital multimeter, to directly check specifications.

Instrument

Specifications

Recommended

Signal Generator
Radio Frequency

Frequency : .5 MHz to 2 GHz
Frequency Accuracy : 1 PPM

HP8648B
or equivalent

Signal Generator
Audio Frequency

Frequency : 0 to 5 kHz
Amplitude : 8 V peak to peak

LeCroy LW420
or HP33120A or
equivalent

Voltage Generator
DC Power Supply

Range of 0to 20 V, in
steps of no more than 15 mV

HP6633A
or equivalent

Power Meter +

Accuracy +1 %

HP437B + 8482A or

Sensor equivalent
Digital Multimeter Keithley 2000
Volt & Ohm or equivalent

Coaxial Cable, 1 ns
Coaxial Cable, 5 ns
2 Attenuators, 20 dB
Attenuator, 6 dB
Terminator, 2 W

T adapter

5002, BNC, length 20 cm,
500, BNC, length 100 cm,
5002, BNC, 1 % accuracy
50Q, BNC, 1 % accuracy
5002, BNC, Feed-Through
500, BNC T adapter

Table 5-1 : Test Equipment

5.2.1 Test Records

The last pages of this document contain LC684D/M/L/XL test records in the format
tables. Keep them as masters and use a photocopy for each calibration.

5.3 Turn On
If you are not familiar with operating the LC684D, read the operator's manual.
= Switch on the power using the power switch.

= Wait for about 20 minutes for the scope to reach a stable operating
temperature, and verify :

- the display turns on after about 10 seconds and is stable.
- the range of intensity and grid intensity is reasonable.
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5.4 Input Impedance
Specifications

DC 1.00 MQ +1 %
AC 1.027 MQ £2 %
DC 500 +1.25 %
EXT DC 50Q +3%
EXT DC 1.00 MQ +2%

The impedance values for 50Q2, 1MQ and Gnd couplings are measured with a
high precision digital multimeter. The DMM is connected to the DSO in 4 wire
configuration (input and sense), allowing for accurate measurements. Check that
the DMM used is measuring the 1 MQ inputs in at least a 3 MQ range.

If tested in a lower range some readings may not be within specifications.

5.4.1 Channel Input Impedance

a. DC 1MQ
» Recall LC684P001.PNL or configure the DSO :
Panel Setups :  Recall FROM DEFAULT SETUP
Channels Trace OFF Channel 1, Channel 2, Channel 3 & Channel 4
Input Coupling : DC 1MQ on all 4 Channels
Input gain : 50 mV/div. on all 4 Channels
Time base : 50 psec/div.
Trigger mode : Auto
16-Mar-Eg CHANMEL 1
15:15:54 _
—Coupling—,
0Csen L
Grounded
Grounded
AC 1M |

—WAdiv OFFset

ECL TTL

—Global BWL—,
2BMHz
200MHz

B8 ps

il 58 mv OC

2 58 my OC 188 M5/5
350 md OC I 1 AC Bmy

4 5@ m\ OC O mAuTo
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= Set the DMM with Ohms and Ohms sense to provide a 4 wire measurement.

= Connect it to Channel 1.

= Measure the input impedance. Record it in Table 2, and compare it to the limits.
» Repeat the above test for all input channels.

» Recall LC684P002.PNL or Set Input gain to 200 mV/div. on all 4 Channels

* Repeat the test for all input channels.

» Record the measurements in Table 2, and compare the test results to the
limits in the test record.

b. AC 1MQ

» Recall LC684P003.PNL or configure the DSO as shown in 5.4.1.a,
and for each Channel make the following change :

Input Coupling . AC1IMQ
16-Mar-EE CHANMEL 1
15:22:13 -
—Coupling—y

; OCEEN k
—+ Grounded
+ OcimMa
T ECL TTL
I —Global BlilL—
T 2EMHz
T 2a6MH=z

5B ps

il 58 mv RC

2 B8 mV AC 188 M5/ s

3 BB mV AC I 1 AC Bmy

4 580 m\ AC O AUTD
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= For all input channels measure the input impedance.
» Record the input impedance in Table 2, and compare it to the limits.

* Recall LC684P004.PNL or Set Input gain to 200 mV/div on all 4 Channels.
» Repeat the test for all input channels.

= Record the measurements in Table 2, and compare the results to the limits in
the test record.

DC 50Q2

» Recall LC684P005.PNL or configure the DSO as shown in 5.4.1.a,
and for each Channel make the following change:

Input Coupling . DC50Q
16-Mar-00 CHAMNEL 1
15:26:37 .
—Cuuillng—

I Grounded
I ocimMn
1 Grounded
T AC1IMO F
T —WAdiv OFFset
T NORMAL
T ECL TTL
T —Global BRL—
T 25MHz
T 208MH=z

50 ps

i 50 mv 5a0

% BO mb GO0 108 M5/s

5@ my 500 — 1 AC amy
4 50 my EAQ O AUTO

= For all input Channels, measure the input impedance.
» Record the input impedance in Table 2, and compare it to the limits.
» Recall LC684P006.PNL or set Input gain to 200 mV/div. on all 4 Channels

= Repeat the test for all input channels. Record the measurements in Table 2,
and compare the results to the limits in the test record.
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5.4.2 External Trigger Input Impedance

a. DC1MQ

Recall LC684P007.PNL or configure the DSO :

Trigger mode . Auto
Select Setup trigger
Trigger on o EXT
Cplg Ext . DC
External . DC1IMQ
Time base : 50 psec/div.
16-Mar-08 TRIGGER SETUP
15:28:12
I SMART
EE —trigger an—
T Ext5 Line
T —cplg Ext—
T AC LFRET
I HFRET HF
: —slope Ext—,
T Neg
I Window
I —External—,y
T Atten x1
T ocsan T
EE ——holdoFF—
A0 ps Time Ewts
1.2 v &m0
% J20W 5 180 MS/s
20N 5 — Ext OC @_@8@ Y 1MD
n 2 v m O aAuTo

Connect the DMM to External, and measure the input impedance.
Record the input impedance in Table 2, and compare it to the limits.
Recall LC684P008.PNL or set trigger to Ext/5

Measure the input impedance.

Record the test result in Table 2, and compare the result to the limits in
the test record.
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b. DC 50Q

Recall LC684P009.PNL or configure the DSO :

Select Setup trigger

Trigger on o EXT
External . DC50Q
18-May-33 TRIGGER SETUP
16:11:24
SMART ‘
—trigger on—
ExtE Line
—cplg Ext—
AC LFREJ
HFREJ HF
—slope Ext—
Neg
lindaw
—External—;
Atten =l
fmaEly O 110
——haoldoFF—
50 ps T Time Ewts
gz v s
% L2\ En 108 M5/s
20N s I Ext OC ©.0008 Y 50
4 2 W ol O AUTOD
= Connect the DMM to External, and measure the input impedance.
» Record the input impedance in Table 2, and compare the result to the limit in
the test record.
» Recall LC684P010.PNL or configure the DSO:
Trigger on : EXT/5
Rev. B
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= Measure the input impedance.

= Record the input impedance in Table 2, and compare the result to the limit in

the test record.

5.4.3 Ground

» Recall LC684P011.PNL or configure the DSO as shown in 5.4.1.a,

and for each Channel make the following changes :

Input Coupling . Grounded

16-Mar-Qo
15:53:64

50 ps

il 5@ my
2 50 my
3 50 md
4 50 my

1 AC @mY

b= b b b

CHAMNEL 1
—Coupling—
k

Grounded
AC1MD F

—Adiv OFFset
NORMAL
ECL TTL
—Global BLL—,
25MHz
208MH=z

186 M5/s

AUTO

= Connect the DMM to Channel 1, and measure the input impedance.

» Record the input impedance in Table 2, and compare the result to the limit in

the test record.

» Repeat the test for all input channels.

» Record the measurements in Table 2, and compare the results to the limits in

the test record.
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5.5

Leakage Current

Specifications

DC 1MQ, AC 1MQ, DC 500, EXT DC 50Q : £1 mV

EXT DC1IMQ : £2 mV

The leakage current is tested by measuring the voltage across the input channel.

5.5.1 Channel Leakage Current

a. DC 1IMQ

Rev. B

» Recall LC684P012.PNL or configure the DSO :

Panel Setups
Channels Trace ON
Input Coupling

Recall FROM DEFAULT SETUP
Channel 1, Channel 2, Channel 3 & Channel 4
DC 1MQ on all 4 Channels

Input gain 50 mV/div. on all 4 Channels
Trigger mode Auto
Time base 10 psec/div.
16-Mar-ap CHAMNEL 1
15:66:03 .
—Coupling—,
18 ps + oCEan I
BEmY + Grounded
T OC 1 M0
9 T AC1MO r
18 ps [ PR SRR IR wﬂ”g —\Sdiv OFFset
B mY $ MORMAL
1 ECL TTL
P " A A i e e ———
—Global BL—,
3 e A ::::::::::::::::2 25MH2
18 ps Wi 200MH=
B mY
I
4
10 ps
BEmY
10 ps
il 58 my DC
2 560 my OC
3 50 my OC 1 AC @mY
4 5@ my DOC O nauTo

= Set the DMM to measure Volts, and connect it to Channel 1.

Performance Verification
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» Measure the voltage and enter it in Table 3. Compare it to the limits.
» Repeat the test for all input channels.
» Recall LC684P013.PNL or set Input gain to 200 mV/div. on all 4 Channels

» Repeat the test for all input channels. Record the measurements in Table 3,
and compare the results to the limits in the test record.

b. DC 50Q

Recall LC684P014.PNL or configure the DSO as shown in 5.5.1.a
and for each Channel make the following changes :

Set Input Coupling:  DC 50Q

= Connect the DMM to Channel 1.

» Measure the voltage and enter it in Table 3. Compare it to the limits.

» Recall LC684P015.PNL or set Input gain to 200 mV/div. on all 4 Channels

» Repeat the test for all input channels.

» Record the measurements in Table 3, and compare the results to the limits in

the test record.
5.5.2 External Trigger Leakage Current
a. DC 50Q

» Recall LC684P016.PNL or configure the DSO as shown in 5.5.1.a
and make the following changes :

Select Setup trigger
Set Trigger on . EXT

External : DC 50Q
= Connect the DMM to External.

» Measure the voltage and enter it in Table 3. Compare it to the limits.
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b. DC 50Q EXT/5

» Recall LC684P017.PNL or configure the DSO as shown in 5.5.1.a
and make the following changes :

Select Setup trigger
Set Trigger on : EXT/5

External . DC50Q
= Connect the DMM to External.
» Measure the voltage and enter it in Table 3. Compare it to the limits.
5.6 Average Noise Level
Description
Noise tests with open inputs are executed on all channels for both IMQ and 500 input
impedance, with AC and DC input coupling, 0 mV offset, at a gain setting of 10 mV/div.,

and different Time base settings.
The scope parameters functions are used to measure the Peak and RMS amplitude

5.6.1 Peak to Peak Noise
Specifications
9 % of full scale or 7.2 mV Peak-Peak at 10 mV/div.
a. DC1MQ

With no signal connected to the inputs

» Recall LC684P018.PNL or configure the DSO :

Panel Setups :  Recall FROM DEFAULT SETUP
Channels Trace ON  Channel 1, Channel 2, Channel 3 & Channel 4
Input Coupling : DC 1MQ on all 4 Channels

Input gain : 10 mV/div. on all 4 Channels
Input offset : 0.0 mV on all 4 Channels
Trigger setup :  Edge

Trigger on 1

Coupling 1 . DC

Trigger Mode : Auto

Time base : 20 msec/div.

Channel use 4

Rev. B
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Record up to 50 k Samples
Press Cursors/Measure
Measure Parameters
Mode : Custom
Statistics :On
Change parameters
Category . Al
Online 1 . Measure pkpk of Chl
On line 2 Measure pkpk of Ch2
Online 3 Measure pkpk of Ch3
Online 4 Measure pkpk of Ch4
Online 5 no parameter selected for line 5
16-Mar-AR CHANNEL 1
16:04:27 _
—Coupling—,
20 m3 EE De5en :
10 Bml T Grounded
T
5 T AC LMD r
20 mg T —W/div OFFset
10 By T NORMAL
T ECL  TTL
I l!—GlDbal BL—
3 - 25MHz
28 ms T 208MH=z
10 By T
4 T
108 Bmy T
28 ms
e mv DC
2 18 my OC 250 k5/5
318 my OC — 1 OC @.amy
4 10 mv DC O AuUTO
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16-Mar-00 MEASURE
16:05:12
T OFF Cursors
%: :iu T Farameters
T made
¥ S5td Woltage b
2 T 3td Time
280 ms I
10 Bml W Pass
I Fail F
T —statistics—
3 ¥ oFF [
20 ms ¥
10 Bml +
T CHANGE
= PARAMETERS
45;_;;_____ 53 sweeps: awverage low high sigms From——
10Oy pkpk (1) 3.2my 3.1 3.7 g.2 | 0.80 div
pkpk (2) emi 2.5 3.1 p.2 |Track On
pkpk (3D 3.Gmy 2.8 3.4 m.2 to
pkpk(JI-J i 2.8 3.4 0.2 10,08 div
20 ms
18 my oC
% 18 my DC 250 k3/s
@wmy DC [ 1 OCG.8m
4 18 my DOC O STOPPED
16-Mar-0Q CHANGE PARAM
16:06:05 .
- ——0n line—,
20 ms I fesiis
10, Oml T —
T —Lategory—,
I
2 T Cyclic
280 ms I Oual
10 Bml M Horizontal
I Misc F
3 I DELETE ALL
28 ms i PARAMETERS
10.0mY + —MEasure
I period )
4 Ehase
20 ms 53 sweeps: awerage low high =sigma
10Oy 3.2my 3.1 3.7 B.2 | Pks
3_Bmy 2.5 3.1 B2 points f
pkpk (3D 3.Gmy 2.8 3.4 m.2 oF
pkpk (4) 3. 1mi 2.8 3.4 Bz 2 3 4
20 ms ARBCOD
18 my oC
2 18 my DC Paak to Pesk 250 k3/s
318 my DC diFFerence between maximum and
4 18 mv DC minimum data walues O STOPPED
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» Press Clear Sweeps.
= Measure for at least 50 sweeps, then press Stop to halt the acquisition.

» Record the four high pkpk parameter values in Table 4, and compare the test
results to the limits in the test record.

» Repeat the test for Time base : 1 msec/div.

» Record the measurements (high pkpk of 1,2,3,4) in Table 4, and compare the
results to the limits in the test record.

b. AC 1MQ

Recall LC684P019.PNL or configure the DSO as shown in 5.6.1.a,
and for each Channel make the following changes :

Input Coupling : AC 1MQon all 4 Channels

Time base : 2 usec/div

Press Clear Sweeps.

= Measure for at least 50 sweeps, then press Stop to halt the acquisition.

Record the four high pkpk parameter values in Table 4, and compare the test
results to the limits in the test record.
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16-Mar-0E PAMEL SETUPS

16:687:33
1 T
2 ps I
18 amy ¥
I TO SETUPIL
2 +
2 Ps T
16 amy WM TO SETUPZ
3 f TO SETUP3
2 ps T
18 amy +
TO SETUP4
4 . . .
2 ps T4 sweeps: average low high sigma
10 By pkpk (1) 3.2mV 2.8 3.7 Q.2
pkpk (2) 3.0my 2.8 3.4 Q.2
pkpk (3D 3. Imy 2.5 3.7 Q.2
pkpk 43 3.0m 2.8 3.7 0.2 T0 FLOPPY
2 ps
1 18 mv AC
2 1A my AC 2 G5/s
B 1@ mv AC I 1 OC &.Gmy
4 10 mv AC O STOPPED
c. DC50Q

» Recall LC684P020.PNL or configure the DSO as shown in 5.6.1.a,
and for each Channel make the following changes :

Input Coupling . DC50Q on all 4 Channels
Time base : 2 psec/div
» Press Clear Sweeps.
» Measure for at least 50 sweeps, then press Stop to halt the acquisition.

= Record the four high pkpk parameter values in Table 4, and compare the test
results to the limits in the test record.

= Repeat the test for Time base : 20 psec/div.

= Record the measurements (high pkpk of 1,2,3,4) in Table 4, and compare the
results to the limits in the test record.
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16-Mar-0E PAMEL SETUPS

16:08:36
|| — T
2 ps T
10 amy I
I TO SETUP!
2 T
2 Ps T
16 Emy rmmw——d TO SETUPZ
3 T TO SETUP3
2 ps T
10, gm T
TO SETUP4
4 _ _ |
2 ps 5b sweeps: awverage low high sigma
10 By pkpk (1) 2. 4m\ 2.2 2.8 [.1
pkpk (2) 2. 4m\ 2.2 2.8 [z
pkpk (3) 2. 3m\ 2.2 2.5 B.1
pkpki4) 2. 4m 2.2 2.8 0.2 T0 FLOPPY
2 ps
i 1o mv 500
2 18 my  hEn 2 G5/5
318 mv  EED I 1 OC @.@my
4 10 my 500 O STOPPED

d. DC 50Q, 2 Channel Mode
Channel 2 & Channel 3

» Recall LC684P021.PNL or configure the DSO as shown in 5.6.1.a.
and make the following changes :

Input Coupling . DC50Q on all 4 Channels
Input gain : 10 mV/div. on all 4 Channels
Channels Trace ON  Channel 2, Channel 3
Channels Trace OFF Channel 1, Channel 4

Time base : 1 pusec/div.

Select Time base Setup

Channel use 2

Press : Cursors/Measure
Change parameters

Online 1 . Measure pkpk of Ch2
On line 2 . Measure pkpk of Ch3
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16-Mar-[R

TIMEBASE
(B is it _ T/div .1 ps
I 4600
T samples at
¥ 4 G545
I (250 ps/pt)
o T For 1.8 ps
| T .
18, Omb LML A0 B Bt i o
32 F
1 ps T
10, Hmy ¥ —Channel Use—
T 4 2]
BE sweeps: average low  high sigma [ oEquUence—
pkpk (2) 2. 1my 1.9 2.5 8.2 |
pkpk (3) zamy 1.9 25 gz | Hld On
—Recard up to
=101
.1 ps samples
1 trig only
B my 5 4 G5/s
31wy W [ 1 OC@.0mY
4 trig only 0 STOPPED

= Check that the Sampling rate is 4 GS/s

» Press Clear Sweeps.

= Measure for at least 50 sweeps, then press Stop to halt the acquisition.

» Record the two high pkpk of Ch2 & Ch3 in Table 4, and compare the test
results to the limits in the test record.

LC684D, LC684DM, LC684DL & LC684DXL 1 Channel Mode

Channel 2 :

» Recall LC684P023.PNL or configure the DSO as shown in 5.6.1.a.
and make the following changes :

Input Coupling

Channels Trace ON
Channels Trace OFF

Time base

Press

DC 50Q on all 4 Channels

Channel 2
Channel 1, Channel 3, Channel 4

0.5 psec/div.

Cursors/Measure
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Change parameters
Online 1 . Measure pkpk of Ch2

= Connect PP096 adapter to channel 2 & 3

» Check that the Sampling rate is 8GS/s

16-Mar-0H TIMEBASE
1B:13:13 o TAdiv .5 ps
T gaclalaly]
+ samples at
I 8 G5/s
T (125 ps/pt)
7 T For 5.0 ps
B ops T 9 Jamplin
20 Bmy e e e - i m
AL1 Charnels
T cambined (21
B4 sweeps: awverage low high sigme Sequence
pkpk (2) 5. 1my 4.4 5.6 0.4
On
Record up to
=101
-5 s samples
1 trig only
Boomy 5 8 (5/c
3 disabled I 1 OC O.AmY
4 trig only O STOPPED

= Press Clear Sweeps.
» Measure for at least 50 sweeps, then press Stop to halt the acquisition.

» Record the high pkpk of Ch2 in Table 4, and compare the test result to the
limits in the test record.
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5.6.2 Rms Noise

Rev. B

Specifications

0.9 % of full scale or 0.72 mV at 10 mV/div.

DC 1MQ

Procedure

With no signal connected to the inputs

* Recall LC684P024.PNL or configure the DSO :

Recall FROM DEFAULT SETUP
Channel 1, Channel 2, Channel 3 & Channel 4

Panel Setups
Channels Trace ON

Input Coupling

DC 1MQ on all 4 Channels

Input gain 10 mV/div. on all 4 Channels
Input Offset Omv on all 4 Channels
Trigger setup Edge

Trigger on 1

Coupling 1 DC

Trigger Mode Auto

Time base 20 msec/div.

Channel use 4

Record up to 50 k Samples

Press Cursors/Measure

Measure Parameters

Mode Custom

Statistics On

Change parameters

Category All

Online 1 Measure sdev of Chl

On line 2 Measure sdev of Ch2
Online 3 Measure sdev of Ch3
Online 4 Measure sdev of Ch4
Online 5 no parameter selected for line 5
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16-Mar-0E PAMEL SETUPS

1G:158:33
1 T
28 ms I
16 Emy T
I TO SETUP1
2 T
28 ms T
16 Emy WM! TO SETUPZ
3 ¥ T0 SETUP3
20 ms I
1. Emy T
TO SETUP4
.29 e 54 sweeps: awverage low high sigma
10 By sdev(]) B_41my B.41 B.41 B.BE
sdev(2) B 39my B.38 B.39 B.BE
sdew(3) [ 4amy B_48 [_4@ B_BE
sdewid) A 48my B.46 [@.4@ B.BE T0 FLOPPY
20 ms
1 1@ my OC
2 1@ my OC 250 k5/s
318 mv OC I 1 OC O.8my
li1e my DC O STOPPED

= Press Clear Sweeps.
» Measure for at least 50 sweeps, then press Stop to halt the acquisition.

= Record the four high sdev parameter values in Table 5, and compare the test
results to the limits in the test record.

» Repeat the test for Time base : 1 msec/div.

= Record the measurements (high sdev of 1,2,3,4) in Table 5, and compare the
results to the limits in the test record.

b. AC 1MQ

» Recall LC684P025.PNL or configure the DSO as shown in 5.6.2.a.
and for each Channel make the following change :

Input Coupling . AC 1IMQ on all 4 Channels
Time base : 2 psec/div.
» Press Clear Sweeps.

= Measure for at least 50 sweeps, then press Stop to halt the acquisition.
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» Record the four high sdev parameter values in Table 5, and compare the test
results to the limits in the test record.

16-Mar-00 CHAMNEL 4
16:26: 19 .
1 - —Coupling—,
? ps T OCeaEn )
10 Gmd T Grounded
¥ oc M
2 T
o[l +
18 dm W
I ECL TTL
T —Global BHL—
3 ¥ 25MHz
2 ps ¥ 200MH=
16 B my I
2 s 53 sweeps: awerage low high =sigma
18 @my sdewv(]) B 42 mid B_41 b 42 B.BE
sdewv(2) 3T my B.36 .38 B.BE
sdevi3) G el md B35 .41 0. 26
sdevid) G e md B35 ©.41 B.B6
2 Ps
1 10 v AC
2 1o my  AC 2 BS/s
310 my AC I 1 OC a.gmy
n1e md AC O STOPPED
c. DC 50Q

= Recall LC684P026.PNL or configure the DSO as shown in 5.6.2.a
and make the following changes :

Input Coupling . DC50Q on all 4 Channels
Time base : 2 psec/div.
* Press Clear Sweeps.

= Measure for at least 50 sweeps, then press Stop to halt the acquisition.
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16-Mar-AR CHANNEL 1
16:21:08 .
i - —Loupling—,
2 ps T m
10 Bmy + Grounded
T Oc1Mn
T Grounded
9 F AC MO F
2 ps T lg v div OFFset
18 _Bmd D e e = R R R B B R MORMAL
I ECL TTL
+ —Global BlL—,
3 T 2BMHz
2 Ps T 208MH=
1@ Bmly I
4 _ _ _
2 ps 54 sweeps: awverage low high sigma
18 By sdevi]) B.32my B_31 Bm.33 B
sdew(2) B 32my .31 .33 B
sdew(3) B 31my .31 .32 B.BE
sdew(4) B 32my B.3e .33 B.BE
2 Ps
i1 m s
2 10 my o0 2 G575
3 1@ mW  GAD I 1 OC @.amy
4 18 my &AD O STOPPED

» Record the four high sdev parameter values in Table 5, and compare the test
results to the limits in the test record.

* Repeat the test for Time base : 20 usec/div.

» Record the measurements (high sdev of 1,2,3,4) in Table 5, and compare the
results to the limits in the test record.

d. DC 50Q, 2 Channel Mode

Channel 2 & Channel 3

» Recall LC684P027.PNL or configure the DSO as shown in 5.6.2.a.
and make the following changes :

Input Coupling

Input gain

Channels Trace ON
Channels Trace OFF

Time base

5-22 Performance Verification
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Channel 2, Channel 3
Channel 1, Channel 4

1 psec/div.
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Select Time base Setup

Channel use 2
Press : Cursors/Measure
Change parameters
Online 1 : Measure sdev of Ch2
On line 2 . Measure sdev of Ch3
16-Mar-Ba TIMEBASE
:23:0
16:23:01 _ T/div 1 ps
+ 4EEEE
+ samples at
T 4 (5/s
T (250 ps/pt)
o F For 18 ps
l ps T 3 Samplin
16 Emy e e e e Sina——— @
2 T
Lps +
18 Bm + —Channel Use—
i B
54 sweeps: awverage low high sigma [ -equence—
sdev(2) . 32my .31 .33 B.ee e
sdev(3) B.32my B.32 @.33 B.eE HFF On
—Recaord up to
BBk
1 ps samples
1 trig only
B 1@ my 50 4 G5/
318 m GO0 I 1 OC O.8mY
4 trig only 0 STOPPED

Check that the Sampling rate is 4 GS/s
» Press Clear Sweeps.
= Measure for at least 50 sweeps, then press Stop to halt the acquisition.

= Record the two high sdev of Ch2 & Ch3 in Table 5, and compare the test
results to the limits in the test record.
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e.

LC684D, LC684DM, LC684DL & LC684DXL 1 Channel Mode

Channel 2 ;

» Recall LC684P028.PNL or configure the DSO as shown in 5.6.2.a.

and make the following changes :
Input Coupling

Channels Trace ON  Channel 2

DC 50Q on all 4 Channels

Channels Trace OFF Channel 1, Channel 3, Channel 4

Time base : 0.5 pusec/div.

Press : Cursors/Measure
Change parameters

Online 1 : Measure sdev of Chl

= Connect PP096 to channels 2 & 3

= Check that the Sampling rate is 8GS/s

16-Mar-[R
16:24:34

(]

B ops

20 Amy ‘

5b sweeps: awverage low
sdew () f.BYmy B.EB

B ps
1 trig only
Boomy 5

3 disahled | 1 OC O.AmY
4 trig only
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s1gma
l B2

O

TIMEBASE

T/div 5 ps

4HEEA
samples at

% G3/s
(125 ps/pt

)

For 5.8 ps

2|:SamElini:|

All Channels

cambined (2

Sequence

OFF]

)|

Record up to
56k
samples

8 G5/s

STOPPED
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= Press Clear Sweeps.
» Measure for at least 50 sweeps, then press Stop to halt the acquisition.

» Record the high sdev of Chl in Table 5, and compare the test result to the
limits in the test record.

5.6.3 Ground Line Test

Specifications

+5 % of full scale at 2 mV/div.
+3 % of full scale at 5 mV/div.
+2 % of full scale at 10 mV/div. and above.

Procedure

The stability of the ground line is verified for each channel at each fixed gain.
The measured average values are checked against the desired limits.

a. DC 1MQ
With no signal connected to the inputs
» Recall LC684P029.PNL or configure the DSO :
Channels Trace ON  Channel 1, Channel 2, Channel 3 & Channel 4

Input Coupling . DC 1MQ on all 4 Channels

Input gain . from 2mV/div to 1 V/div. (see Table 6) on all 4 Ch
Offset . Zero on all 4 Channels

Trigger on . Channel 1, DC

Trigger mode : Auto

Time base : 0.5 psec/div.

Channel use 4

Record up to : B0k

Channels Trace OFF Channel 1, Channel 2, Channel 3 & Channel 4

Zoom+Math Trace ON A, B, C & D
Select Math Setup

For Math : Use at most 5000 points

Redefine A, B, C, D Channel 1, Channel 2, Channel 3 & Channel 4
Use Math ? : Yes

Math Type . Average

Avg. Type : Summed

For . 100 sweeps

Press : Cursors/Measure

Select : Parameters

Mode : Custom

Statistics : off
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1 7-Mar-eQ ZO00M + MATH

9:1B8:27
f:Average(]) T REDEFINE f
oS T A=Awersge(])
2. aamy T SRS e
108 sups I REDEFINE B
Rl T | B=fversge(2)
B ps T
2. By T REDEFINE C
— 1B sups ] EE B
[:Average(3) LA N A I LA LA MU LN DU RECEFIME D
B s I D=fverage (4]
2 By T
e + MULTI ZOOM &
sups T AUTO SCROLL
D:Average(4) T
B ops I
2 By T
— 1B sups T For Math use
T max points
-5 ops T o2l
1 zmy OC
% 2 m OC 2 G5/s
2 m\ DC I 1 OC 0.08my
lozm OC 0 AUTO
1 7-Mar-[0 SETUP OF A
3-16:47 —use Math?—,
f:Average (1) T No
B ps T
2.00my T S—
T —Math Type—,
— 180 sups T Arithmetic &
B:Average(2) T Average
B ps T
2.00my T
T F
—_— T
180 swps 1 T B
L:Average(3) A R I '
B ps I
2 AfmY : —Hvi Type—
LEERCTE T Continuous
D:Average(4) T For
B ops T 100
2 _[AmY T ¢
T sweeps)
——108 swps T oF
T d234BCD
bops Ml M2 M3 M4
1 2wy OC
2 2m OC fA:Average (1) 2 G5/s
3 2mv OC r 1BUEE -> SEEE pts
N ozm OC 0 AUTO
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Change parameters

Online 1 : Measure mean of A
On line 2 : Measure mean of B
On line 3 : Measure mean of C
On line 4 : Measure mean of D
17-Mar-20 MEASURE
9:16:67
dil- Average (1) T OFF Cursors
B s - J—
2. BEmy T
— 1B swps T
B:Average (2) T
.5 ps I
2. BB my i maa =+
B8 sups ; —statistics—
L:Average(3) T HEs On
.5 ps I
2. BEmy I
T CHANGE
LI 5 . + PARAMETERS
D:gv5gage(4) Fram
: B.088 div
2 QR mean () B3 ol
mean (B 140 Track On
108 sups mean (L) 1230 to
mean () 130 1088 div
B ps
1 2z md DOC
% 2 mM OC 2 G5/s
2 mM OC I 1 OC B.00mY
N 2m OC 0 AuTo

Press Clear Sweeps.

After 100 sweeps record the mean value of A, B, C & D in Table 6, and
compare the test results to the limits in the test record.

Repeat step 5.6.3.a. for all vertical scale settings listed in Table 6, and check
that the test results (mean value of A, B, C, D) are within the limits specified.

Record the measurements in Table 6.
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b. DC 50Q

» Recall LC684P030.PNL or configure the DSO as shown in 5.6.3.a.
and for each Channel make the following change:

Input Coupling . DC 50Q on all 4 Channels
Input gain : from 2mV/div to .2 V/div. (see Table 7) on all 4 Ch
1 7-Mar-Aaa CHANNEL 1
9:20:14 _ rtounlin
f:Average (1) T m .
B ops I
2 ARmY + Grounded
¥ DC 1M
— 1080 swps T Grounded
T r
B:Average(2) + %
B s T B—'v'/div OFFset
2. Bemy + HORMAL
I ECL TTL
— 108 swps I —Global BlL—
[:Average(3) ¥ 25MHz
B ops T Z2BEMH=z
2. BEmy I
— 100 swps T
D:Average(4) T
B ops
> AR mean () ~-BE Y
mean () -7y
108 sups mean ([ -B1y
mean () ~TH
B ops
g zmv o
2 2 m\ mOn 2 G5/s
3 2 mv EO0 I 1 OC O.0my
4 2wy 500 a AUTO

» Press Clear Sweeps.

= After 100 sweeps record the mean value of A, B, C & D in Table 7, and
compare the test results to the limits in the test record.

» Repeat step 5.6.3.b. for all vertical scale settings listed in Table 7, and check
that the test results (mean value of A, B, C, D) are within the limits specified.

= Record the measurements in Table 7.
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c. DC 50Q2, 2 Channel Mode

Rev. B

Channel 2 & Channel 3

» Recall LC684P031.PNL or configure the DSO as shown in 5.6.3.a.
and make the following change :

Input Coupling

DC 50Q2 on all 4 Channels

Input gain 0.2 V/div. on all 4 Channels

Trace ON A:Average of (2), C:Average of (3)

Trace OFF B:Average of (1), D:Average of (4)

Time base 0.2 psec/div.

Select Time base Setup

Channel use 2

Press Cursors/Measure

Change parameters

Online 1 Mean of B

On line 2 Mean of C

Online 3,4,5 No parameter selected
17-Mar-2u TIMEBASE
9:23:15 VR o

a0

samples at
4 G5/s

(258 ps/pt)
For 2.8 ps

- Average(2)

L2 s B Samplin
2ot ¥/
RIS
— 1B swps
L:Average(3)
L2 s
208 my —Channel Use—
—1EA sups * E
T ——
—aequence—,
mesn (B 1.6m\ —
mean () -1.5my HFF Un
—Recard up to
50k
-2 ps samples
1 trig only
2 .2 A EIn 4 G5/s
g .2 v & [ 1 OC @.e8my
4 trig only O auTo
» Check that the Sampling rate is 4 GS/s
]

Press Clear Sweeps.

= After 100 sweeps record the mean value of B & C in Table 7, and compare the
test results to the limits in the test record.
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d. LC684D, LC684DM, LC684DL & LC684DXL 1 Channel Mode
Channel 2

» Recall LC684P032.PNL or make the following changes :

Trace ON . A:Average of (2)

Trace OFF . B:Average of (1), C:Average of (3), D:Average of (4)
Time base : 0.1 psec/div.

Press : Cursors/Measure

Change parameters

Online 1 : Measure Mean of B

Online2,3,4,5 : No parameter selected

= Connect PP096 to channel 2 & 3
» Check that the Sampling rate is 8 GS/s

17-Mar-ua TIMEBASE

9:24:46 VR b
el alel

samples at
8 (545

(125 ps/pt)
For 1.8 ps

RIS

All Channels
combined (21

‘Average(2)
1 ps
40 m R B e

180 swps

i

Sequence
mean (R -2 _Bmy
Record up to
58k
-l s samples

1 trig only

B .z v B 8 G5/s
3 disshled [ 1 OC@.pem

4 trig only O AUTO

» Press Clear Sweeps.

= After 100 sweeps record the mean value of A in Table 7, and compare the test
result to the limits in the test record.
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5.6.4 Erroneous Read / Write Test

Specifications

+2.5 % of full scale at 50 mV/div.

Procedure

a. Channel 1, Channel 2, Channel 3 and Channel 4

= For LC684D recall LC684P033.PNL, for LC684DM recall LC684P034.PNL, for
LC684DL recall LC684P035.PNL or for LC684DXL recall LC684P036.PNLor

configure the DSO :

Channels Trace ON

Channel 1, Channel 2, Channel 3 & Channel 4

Zoom+Math Trace ON D

Input Coupling
Global BWL ON
Input gain
Offset

Trigger on
Trigger mode
Time base

Select Setup timebase

Channel use
Record up to

Select Math Setup

For Math

Redefine A
Use Math?
Math Type
Difference

Redefine B
Use Math?
Trace B is Zoom of

Redefine D

Use Math?
Trace D is Zoom of

Rev. B

DC 50Q on all 4 Channels
25MHz

50 mV/div. on all 4 Channels
Zero on all 4 Channels

Line

Normal

5 psec/div for LC684D

20 psec/div for LC684DM
0.1 mS for LC684DL

0.2 mS for LC684DXL

4
100K samples for LC684D
500K samples for LC684DM
2.5M samples for LC684DL
4M samples for LC684DXL

Use at most 500 points

A=1-1

Yes
Arithmetic
1 minus 1

B=2
No
2

D=M1
No
M1
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17-Mar-[Q Z00M + MATH
G9:29:36

EJ

REDEFINE R
A=1-1

T REDEFINE B
2 + B=2
L_E ps T
B mb + REDEFINE C
C=1

[j 5 ops

Eﬁ?u

1]:

5B
B

REDEFINE D
D=M

MULTI Z00M &
AUTO SCROLL

For Math use
max points
5 ps BLIL 5a0

il 58 mv 500

2 5O m\  ROD 2 G5/
3 BB m\ GO0 I Line

4 50 m\ HED O MORMAL

= Press Reset Zoom+Math
= Select Cursors/Measure

Measure : Parameters
Mode :  Pass
Testing : On
Select : Change Test Conditions
On line : Action
If : Fail
Then :  Stop Yes
Store No
Dump No
Beep Yes
Pulse No
Online 1 . Test on Mask
True if all points of 1 are inside mask D
On line 2 : Test on Mask
True if all points of 2 are inside mask D
Online 3 . Test on Mask
True if all points of 3 are inside mask D
Online 4 . Test on Mask

True if all points of 4 are inside mask D
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17-Mar-[Q CHANGE TEST
59:33:15

5 ps
5B m,

2
3

DELETE ALL
ACTIONS
5 ps
B i IF

Pass (=Rl

1:M
18]
EEIrrlr'-]'S

B passed of O sweeps  Test Failed

Pass iF all points(]) inside mask(D) - - - F
and 51l points(2) inside mask(D) - - - F '
and a1l points(3) inside mask(D) - - - F
and 311 points(4) inside mask(D) - - - F
5 ps BlL
i 50 my 500 IF FAIL: Stop, Beep
2 BE m\  5A0 2 G5/
3 BB m\ GO0 I Line
4 50 my  BEO O STOPPED
17-Mar-0u CHANGE TEST

—0n line—
? 5 ps Bzz245
B b Action

——Test on—

———(No Tast)

MODIFY MASK

some points
oF

g2 34
A B CD

[ passed oF O sweeps  Test Failed

5 sepiaans . 1) inside maskiD) - - - F :
and 311 points(2) inside mask(D) - - - F outside
and all points(3) inside mesk(D) - - - F mack
and 81l points(4) inside maskil? - - - F Ak C m
5 ps BLIL
i 50 m 500 IF FRIL: Stop. Beep
2 50 m\ RED 2 GS/s
380 mY B0 [ Line
4 50 m\ 5O0 O STOPPED
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Select Modify Mask

From

Into

Use W'form
Delta V
Delta T

17-Mar-ao
9:60:24

5 ps
5w

2
3
i
Lo

M

BlIL

B0l
B0l
B0l
B0l

5 ps

il 5o
2 50
3 50
4 56

!
!
!
!

W'form
M1

A

0.20 div
0.00 div

MODIFY MASK

T intao
I D=4
T Gl M2 M3 M4
I 2
IMVERT MASK
I M
T —Use W Farm—,
T 1234[BC
T D M1 M2 M3 M4
MAKE MASK
M
17567 passed of 17567 sweeps  Test passed delta ¥
Pass iF a1l points(1) inside mask(l) yes T 0.28 div
and 81l points(2) inside mask([) yes T
and 511 points(3) inside mask([) ges T — delta T—
and 51l points(4) inside mask([) ges T B.20 div
IF FRIL: Stop. Beep
2 (5/s
I Line
0 STOPPED

To start the test, select Cursors/Measure, Change Test Conditions,
Modify Mask and press Make Mask M1

After 10000 sweeps for LC684D, or after 2500 sweeps for
LC684DM, or after 500 sweeps for LC684DL or LC684DXL check that the
number of Passed equals the number of Sweeps on all 4 Channels.

Record the test result in Table 8.
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b. Channel 1, Channel 2, Expand A:1 and Expand B:2
»= For LC684D recall LC684P037.PNL, for LC684DM recall
LC684P038.PNL, for LC684DL recall LC684P039.PNL or for LC684DXLrecall
LC684P040.PNL or make the following changes :

Channels Trace ON  Channel 1, Channel 2
Zoom+Math Trace ON A, B, D

Select Math Setup

Redefine A : A=1

Use Math? : No

Trace A is Zoom of 1

Redefine C : C=1-1

Use Math? : Yes

Math Type : Arithmetic
Difference : 1 minus 1

= Press Reset Zoom+Math

17-Mar-El Z00M + MATH
10:29:34
[ ]
[ﬁ 5 ps T REDEFINE R
50 mi I A=1
Fer ) --
NS T
BE b I HEDEE;NE B
A1 T -
{_ 5 ps T -
50 I REDEFIME C
s I
B my + =
M = REDEF INE
T =M

MULTI Z00M &
AUTO SCROLL

Far Math use
max points
5 ps BLIL SAA

il 50 mv so

2 5@ my 50 2 65/s
380 My B0 [ Line

450 v 50 0 aAuTo

= Press Cursors/Measure

Select . Change Test Conditions
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Online 3 : Test on Mask
True if all points of A are inside mask D
Online 4 . Test on Mask
True if all points of B are inside mask D
= Select Modify Mask

From : W'form

Into : M1

Use W'form : C
17-Mar-B0 CHANGE TEST
18:31:35

—0n line—
?5})5 122085
B b Action
2
[_ 5 ps
B iyt

——Test on—

Param [JEIES
———(Mo Test)

MODIFY MASK

17 passed oF 17 sweeps  Test passed
Pass iF all points(1) inside mask([) yes T :
and all points(2) inside mask (0 yes T outside
and all oints(A) inside mask([) yes T mask
MEBJ inside mask([1) yes T A B C [
5 ps BLIL
i 50 m 500 IF FRIL: Stop. Beep
2 50 m\ 50 2 G5/s
358 my SO0 I Line
4 50 m\ O O AuTo

= To start the test, select Cursors/Measure, Change Test Conditions,
Modify Mask and press Make Mask M1

= After 200 sweeps for LC684D, or after 50 sweeps for LC684DM, or after
10 sweeps for LC684DL or LC684DXL check that the number of Passed equals
the number of Sweeps on Chl, Ch2, A:1 and B:2.

= Record the test result in Table 8.
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c. Channel 3, Channel 4, Expand A:3 and Expand B:4

Rev. B

For LC684D recall LC684P041.PNL, for LC684DM recall

LC684P042.PNL, for LC684DL recall LC684P043.PNL or for LC684DXL recall

LC684P044.PNL or make the following changes :
Channels Trace ON  Channel 3, Channel 4

Select Math Setup

Redefine A : A=3
Use Math? : No
Trace A is Zoom of 3
Redefine B : B=4
Use Math? : No

Trace A is Zoom of 4

Press Reset Zoom+Math

17-Mar-0d Z00M + MATH
10:33:20
Lg £ s T REDEFINE R
BB mb T A=3
- T
[5Elm'u' I REDEFINE B
a3 . B=4
L 5 ps T
-5l I REDEFINE [
Bl —
ps I
e L
M1 - REDEF INE
I il
+ MULTI ZOOM &
T AUTO SCROLL
I For Math use
T max points
5 ps Bldl CAR
1 50 my 50U
2 50 my 50U 2 G5/5
3 50 my 50U I Line
fl 5o my 500 O STOPPED

Press Cursors/Measure

Select Change Test Conditions
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Online 1 : Test on Mask

True if all points of 3 are inside mask D
Online 2 . Test on Mask

True if all points of 4 are inside mask D

17-Mar-00 CHANGE TEST
10:42:38 _
3 —0n 1line—,
L 5 ps 1B345
5 mb Action
——Test on—,

Param [§EE
———[(Mo Testl

[_5 ps

]
5

[—5:ﬁ58

e

EfEIﬁms

MODIFY MASK

M1 I
I some points
T oF
I 1231
AR B CD
225 passed of 225 sweeps  Test passed
Pass iF all 0intsi(3) inside mask(]) yes T
(41 inside mask(]) yes T
and all points(R) inside mask([) yes T
and all points(B) inside mask([) yes T
5 ps Bldl
158 mv 500 IF FAIL: Stop, Beep
2 50 my 500 2 G5/s
3 50 mv 500 I Line
faa my 500 0 AuTo

» To start the test, select Cursors/Measure, Change Test Conditions,
Modify Mask and press Make Mask M1

= After 200 sweeps for LC684D, or after 50 sweeps for
LC684DM, or 10 sweeps for LC684DL or LC684DXL check that the number of
Passed equals the number of Sweeps on Ch3, Ch4, A:3 and B:4.

= Record the test result in Table 8.
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5.7 DC Accuracy
Specification
+5 % of full scale at 2mV/div, with 0 mV offset.

+3 % of full scale at 5mV/div, with 0 mV offset.
+2 % of full scale at 10mV/div and above, with 0 mV offset.

IANIN A

Description

This test measures the DC Accuracy within the gain range specified.

It requires a DC source with a voltage range of 0 V to 20 V adjustable in steps of no
more than 15 mV, and a calibrated DMM that can measure voltage to 0.1 %.
Measurements are made using voltage values applied by the external

voltage reference source, measured by the DMM, and in the oscilloscope using the
parameters Std voltage.

For each known input voltage, the deviation is checked against the tolerance.

5.7.1 Positive DC Accuracy
a. DC50Q

Procedure

» Recall LC684P045.PNL or configure the DSO :

Panel Setups . Recall FROM DEFAULT SETUP

Channels Trace ON  Channel 1, Channel 2, Channel 3 & Channel 4
Input Coupling . DC50Q on all 4 Channels

Input offset : 0.0mVonall 4 Channels

Input gain . from 2mV/div to 1 V/div. (see Table 9) on all 4 Ch
Trigger setup . Edge

Trigger on . Line

Slope line . Positive

Mode : Auto

Time base : 2 msec/div.

Channel use 4

Record up to . 25k

Channels Trace OFF Channel 1, Channel 2, Channel 3 & Channel 4
Zoom+Math Trace ON A, B, C & D
Select Math Setup

For Math . Use at most 5000 points

Redefine A, B, C,D Channel 1, Channel 2, Channel 3 & Channel 4
Use Math ? : Yes

Math Type : Average

Avg. Type : Summed

For : 100 sweeps

Cursors/Measure Parameters

Rev. B
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Mode : Custom
Statistics : off

Change parameters

Online 1 : Measure mean of A
On line 2 : Measure mean of B
On line 3 : Measure mean of C
On line 4 : Measure mean of D

= For the low sensitivities: 2 mV, 5 mV, 10 mV and 20 mV/div., connect the test
equipment as shown in Figure 5-1.

— Croy |

1

= = Digital Multimeter

TU00000
dho
0 0
DDO
D loooo
0 0
0 00O
0
OO OO

L1ONg

BNC Coaxial
\ ] Cable

1008UU0)

DC Power Supply

a0z

EJmenuew
uluBalll
ERRR
Nl

apoz

00
Output K

Jojenuspy

i BNC Coaxial

Cable

[
[

Figure 5-1 : DC 50 Accuracy Equipment Setup for 2, 5, 10 and 20 mV/div

» For the sensitivities : 50 mV and 100 mV/div, connect the test equipment as
shown in Figure 5-2.

» For the range 1 V/div no attenuator is required, connect the test equipment as
shown in Figure 5-3.
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[ [LeCroy | [T
= Digital Multimeter
| ©c0oo0O0 O 0o o 0
= o0 OO OO
= ! LC584AL __ 1GHz Oscilloscope !\ = (X OO OO 3] O
Input

10j38UU0Y
10Ng

BNC Coaxial
o ] Cable

DC Power Supply

Jojenuapy
apr 07

ulullul
ulalll
ulalal

00
Output K

BNC Coaxial
Cable

I
LeCi
[ 1sCroy 7 ‘ :
o oo oo|o
=
= =
o = Z o=
= = [ .
= © Z Ol= O
=
=T =
=
I J R 0O
E:.:.o:.o
S = PR, )
= LC584AL _ 1GHz Oscilloscope T=1= == = O
L 1
=l A=A @A)
I

10jauu0?)
L1ONg

BNC Coaxial
s — Cable
DC Power Supply
E D
E D
K D &
o0
K
BNC Coaxial Output

Cable

Figure 5-3: DC 50Q Accuracy Equipment Setup for 1 V/div.
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= For each DSO Volts/div, set the output of the external DC voltage reference
source as shown in Table 9, column PS output.

1) Connect the DMM and record the voltage reading in Table 9, column DMM.
2) Disconnect the DMM from the BNC T connector.
3) Press Clear Sweeps

4) After 100 sweeps, read off the DSO mean parameter, and record the
measurement in Table 9, column Mean.

= For each DC voltage applied to the DSO input, repeat parts 1), 2), 3) and 4).
= Calculate the Difference ( A) by subtracting the DMM voltage reading from the
DSO mean voltage reading. Record the test result in Table 9, and

compare the Difference ( A) to the corresponding limit in the test record.

» Repeat step 5.7.1.a. for the other channels, substituting channel controls and
input connector.

&-Jun-33 CHANGE PARAM
13:84:27 .
—0n line—
1 Bzz45
—CLategory—
’B:HVEPEBE(EJ OISK-PRML
2 ms B JTA
5. Hmif =| Cyclic
Oual
— 100 swps
L:Average(’) DELETE ALL
2 ms PARAMETERS
8- B —mEeasure
—— 100 swps Max1mum
M
. i
mean |Gl 15. 181 my median
mean (f) 1EG Py i ndmum
mean ([l 125 afF
mean ([]) -4 7y 1 2 3 4
2 ms B B C D
i 5m 5
2 5 m\V 500 MEAM 1 M5/s
3 5 my 500 (__ average of data values
4 5wy 50 O AUTO
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b. DC 1MQ
Procedure

» Recall LC684P046.PNL or configure the DSO as shown in
5.7.1.a. and make the following change :

Input gain : 5BmV/div, 0.1 V/div, and 5V/dv (see Table 10) on all 4 Ch
Input Coupling : DC 1MQ on all 4 Channels

» For 5 mV/div., connect the test equipment as shown in Figure 5-4.

I
W = ‘
| =olcsess
5 o . . .
=6 ol 2 Tolo Digital Multimeter
= — —
clo o2 of- 0
= = =
=
i NS Y 0
E I No =)
192222 0
- o_0
— | LC584AL  1GHz Oscilloscope H = |2 == = O
I 1
F@
I

10108UU07)
1ONg

BNC Coaxial
\ ] Cable

DC Power Supply

Eqﬁnmumeaj

wyo 09
il
uluNull
uluNull

apaz

o o)
Output K

Jojenusy

lojenuspy
g0z

i BNC Coaxial
S Cable

Figure 5-4: DC 1MQ Accuracy Equipment Setup for 5 mV/div.

» For 100 mV/div, connect the test equipment as shown in Figure 5-5.

= For 5V/div no attenuator is required, connect the test equipment as shown in
Figure 5-6.
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L=Croy [

Digital Multimeter

T000000

O OO0

— |__LCBB4AL  1GHz Oscilloscope

10J08UU0D
1ONg

BNC Coaxial
o Cable

DC Power Supply

ybnoaypaa4
wyo 09

ululal!
ululalls!
RR AR

Jojenuayy
an0e

oo r
BNC Coaxial Output

=

]
I Cable I =

Figure 5-5: DC 1MQ Accuracy Equipment Setup for 100 mV/div

— —
- Digital Multimeter
— ! LC584AL _ 1GHz Oscilloscope O
@E)°

108U
LONg

BNC Coaxial
o — Cable
DC Power Supply
E B
E B
E D
o0
(4
BNC Coaxial Output

Cable

Figure 5-6 : DC 1MQ Accuracy Equipment Setup for 5V/div.

5-44 Performance Verification Rev. B



= For each DSO Volts/div, set the output of the external DC voltage reference
source as shown in Table 10, column PS output.

1) Connect the DMM and record the voltage reading in Table 10, column DMM.
2) Disconnect the DMM from the BNC T connector.
3) Press Clear Sweeps

4) After 100 sweeps, read off the DSO mean parameter, and record the
measurement in Table 10, column Mean.

= For each DC voltage applied to the DSO input, repeat parts 1), 2), 3) and 4).
= Calculate the Difference ( A) by subtracting the DMM voltage reading from the
DSO mean voltage reading. Record the test result in Table 10, and

compare the Difference ( A) to the corresponding limit in the test record.

» Repeat step 5.7.1.b. for the other channels, substituting channel controls and
input connector.

8-Jun-35 CHAMNEL 1
13:14:14 .
1 —Coupling—
OcEaEn b
Grounded
OC 1M
Grounded
F
B:Average(2) AC1MA
2 ms Br—deiv OFFset
5. dmy - MORMAL
ECL TTL
=103 s —Global BHL—
L:Average(?) 25MHz
2 ms 20EMHz
5. Hmy
—1088 swps 1
4 Probe Atten
mean CH ) 1518 1my
mean (Bl -13E
mean ([l 129y
mean ([]) -359 v wifl
2 ms %20 f
] 5= OC
% 5 mi OC 1 M3/s
5w\ OC _I_ Line
4 &5 m\ DC 0  AUTD
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5.7.2 Negative DC Accuracy

a. DC 50Q
* Recall LC684P045.PNL or configure the DSO as shown in 5.7.1.a.
= Connect the test equipment as shown in either Figure 5-1 or 5-2 or 5-3.

= For each DSO Volts/div, set the output of the external DC voltage reference
source as shown in Table 11, column PS output. (if a banana-BNC adapter is
being used it can simply be turned to get the opposite polarity)

1) Connect the DMM and record the voltage reading in Table 11, column DMM.

2) Disconnect the DMM from the BNC T connector.

3) Press Clear Sweeps

4) After 100 sweeps, read off the DSO mean parameter, and record the
measurement in Table 11, column Mean.

» For each DC voltage applied to the DSO input, repeat parts 1), 2), 3) and 4).

= Calculate the Difference ( A) by subtracting the DMM voltage reading from the
DSO mean voltage reading. Record the test result in Table 11, and
compare the Difference ( A) to the corresponding limit in the test record.

= Repeat step 5.7.2.a. for the other channels, substituting channel controls and
input connector.

E—Jun-98 CHAMGE FRRAM
13:22:09 .
——0On line
1 23465
——LCategary—
B:Awverage (2] DISKE-FPRML
2 ms g| I7A
5_Bmy Cyclic
Oual
— 100 swps
C:RAwverage() DELETE ALL
2 ms PARAMETERS
5.0my ——MEasure
—— 1008 sups a1 o
4 T maxE
e = N[ —14.529my e ian
mean (B2 45 minimum
maan ([ BE oF
mearn () — 108y 1 2 2 4
2 ms @ B C D
i 5 mv &En
2 &5 mY sen MEAHM 1 Msss
3 5 mv GED r awverage of dats walues
4 5 mv 500 O AUTO
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b. DC 1 MQ

»= Recall LC684P046.PNL or configure the DSO as shown in
5.7.1.a. and make the following change :

Input gain : 5mV/div, 0.1 V/div, and 5V/dv (see Table 12) on all 4 Ch
Input Coupling : DC 1 MQ on all 4 Channels

= Connect the test equipment as shown in either Figure 5-4 or 5-5 or 5-6.

= For each DSO Volts/div, set the output of the external DC voltage reference
source as shown in Table 12, column PS output.
1) Connect the DMM and record the voltage reading in Table 12, column DMM.
2) Disconnect the DMM from the BNC T connector.
3) Press Clear Sweeps
4) After 100 sweeps, read off the DSO mean parameter, and record the
measurement in Table 12, column Mean.

» For each DC voltage applied to the DSO input, repeat parts 1), 2), 3) and 4).
= Calculate the Difference ( A) by subtracting the DMM voltage reading from the
DSO mean voltage reading. Record the test result in Table 12, and

compare the Difference ( A) to the corresponding limit in the test record.

» Repeat step 5.7.2.b. for the other channels, substituting channel controls and
input connector.

g8-Jun-938 CHAMMEL 1
12:14:14 : — Coupling—
OcsEn b
Grounded
Oc 110
Grounded
F
B:Average (2] AC 1M1
2 ms B'—Uﬁdiv OFFset
5_Bmy — MORMAL
ECL TTL
1BE e —Global BhL—
C:Average (1) 25MH=z
2 ms Z2EaMH=
5. Bmy
——1E0 swps
4 T

Probe Atten

mean (H 2 15181 my s 1
mean (B2 —138 v
mean (L2 —123 Y
mean ) —359 w 1R
2 ms =ZE F
g 5 mv DC
2 & mv DC 1 M5/ =
3 5 mv DC I Line
4 5 mv DC O AUTO
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5.8 Offset Accuracy
Specifications

Offset range at 2 mV/div: £0.4Volt, Accuracy < +4.8 mV (5% of FS + 1% of offset).
Offset range at 5 mV/div: £1Volt, Accuracy < +11.2 mV (3% of FS +1% of offset).

Description
The offset test is done at 2 mV/div and 5 mV/div for 50Q and at 5 mV/div for 1IMQ
coupling, with a signal of 0.4 Volt or +1 Volt cancelled by an offset of the other
polarity.
5.8.1 Positive Offset Accuracy
a. DC50Q

Procedure

» Recall LC684P047.PNL or configure the DSO:

Panel Setups :  Recall FROM DEFAULT SETUP
Channels Trace ON Channel 1, Channel 2, Channel 3 & Channel 4
Input Coupling . DC 50Q on all 4 Channels

Input gain : 2mV/div on all 4 Channels

Input offset . +0.4 Volt on all 4 Channels
Trigger setup :  Edge

Trigger on . Line

Coupling 1 . DC

Mode : Auto

Time base © 2msec/div.

Channel use 4

Record up to 25Kk

Channels Trace OFF Channel 1, Channel 2, Channel 3 & Channel 4
Zoom+Math Trace ON A, B, C & D
Select Math Setup

For Math : Use at most 5000 points

Redefine A, B, C, D Channel 1, Channel 2, Channel 3 & Channel 4
Use Math ? : Yes

Math Type . Average

Avg. Type : Summed

For . 100 sweeps

Cursors/Measure : Parameters

Mode : Custom

Statistics : off

Change parameters
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Online 1 : Measure mean of A
Online 2 : Measure mean of B
On line 3 : Measure mean of C
On line 4 : Measure mean of D

= Connect the test equipment as shown in Figure 5-7.

| LeCroy [

1

= Digital Multimeter

T000000
dho o
0 0
0 9% oo
D loooo
0 0
1 o0o
0
O O OO

\CL) 2020 o 0 H o o O O O o o o
_ ‘:' = Z z @) z @) 00 O OO
—= ! LC584AL  1GHz Oscilloscope ! o0 OO OO 0

BNC Coaxial
Cable
DC Power Supply
E B
E B
E B
o0
(1
BNC Coaxial Output —_
Cable

Figure 5-7 : Offset Accuracy Equipment Setup
= Set the output of the external DC voltage reference source to —0.4 Volt.
1) Verify that the displayed trace A : Average (1) is on the screen, near the center
horizontal graticule line. If the trace is not visible, modify the DC voltage
reference source output until the trace is within + 2 divisions of center.
2) Connect the DMM and record the voltage reading in Table 13, column DMM.
3) Disconnect the DMM from the BNC T connector.
4) Press Clear Sweeps
5) After 100 sweeps, Read off the DSO Mean parameter voltage, and record the
measurement in Table 13, column Mean.

» Repeat the test for the other channels, substituting channel controls and input
connector. Record the measurements in Table 13.
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= Set DSO input gain to 5 mv/div and DSO Offset to +1 Volt on all 4
Channels.

= Set the output of the external DC voltage reference source to —1 Volt.
» Repeat steps 1), 2), 3), 4) and 5) on all 4 Channels.

= Record the measurements in Table 13.

d-Jun-98 CHANGE PARAM
7:59:23 SEE Ty ——10n line—,
1 2345
—LCategqory—
B:Average(2) OISK-PRML
2 ms JTA
5_BmyY Cyclic
Oual
— 100 swps
W:Averagei) DELETE ALL
2 ms PARAMETERS
5. B —MEasure
——100 swps Iia < 1 Mum
4 T =R
mean |4 -1.0EEEE W med ian
mean(By T —938 . 156my M1k 1
mean(Cy T -980. 156mY ~E
, meanthy) T —938 . 156my é 9 3 4
ms B C D
g 5 m s
2 B mv hAD MERAM 1 M5/
3 5 my 0D (_-BVEPSQE oF data walues
4 5w 5D ] auUTo

= Calculate the Difference ( A) by subtracting the DMM voltage reading from the
DSO mean voltage reading.

= Record the test result in Table 13, and compare the Difference ( A) to the
corresponding limit in the test record.
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b. DC 1MQ
Procedure

» Recall LC684P048.PNL or configure the DSO as shown in 5.8.1.a. and
for each Channel make the following change :

Input Coupling : DC 1MQon all 4 Channels
Input gain : 5mV/div on all 4 Channels
Input offset : +1Voltonall 4 Channels

= Connect the test equipment as shown in Figure 5-7.

= Set the output of the external DC voltage reference source to -1 Volt.
1) Verify that the displayed trace A : Average (1) is on the screen, near the center
horizontal graticule line. If the trace is not visible, modify the DC voltage
reference source output until the trace is within + 2 divisions of center.
2) Connect the DMM and record the voltage reading in Table 13, column DMM.
3) Disconnect the DMM from the BNC T connector.

4) Press Clear Sweeps

5) After 100 sweeps, Read off the DSO Mean parameter voltage, and record the
measurement in Table 13, column Mean.

= Repeat the test for the other channels, substituting channel controls and input
connector. Record the measurements in Table 13.

= Calculate the Difference ( A) by subtracting the DMM voltage reading from the
DSO mean voltage reading.

» Record the test result in Table 13, and compare the Difference ( A) to the
corresponding limit in the test record.
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5.8.2 Negative Offset Accuracy
a. DC50Q

Procedure

» Recall LC684P049.PNL or configure the DSO as shown in 5.8.1.a. and
for each Channel make the following change :

Input offset . =0.4 Volt on all 4 Channels

= Connect the test equipment as shown in Figure 5-7.

= Set the output of the external DC voltage reference source to +0.4 Volt.

1 7-Mar-Aaa CHAMMEL 1
18:58:33  Counling—
A:Average(1) T m d
2 ms T
2 Bdmy T Grounded
T OC 1m0
— 1080 swps T Grounded
B:Average(2) + Aot
2 ms = —\Adiv OFFset
2.00mY s NORMAL
T ECL TIL
L CERGIT T —Glohal BWL—,
{N:Average(3) T 25MHz
2 ms T ZEAMHZz
2 BEmY +
S LETE 55 + FEeY 2
D:Average(4)
2 ms
2 BEmY mean (R 40E . 96E my
mean (B 392 . 0EE MY
100 swps mean (L) | 392 . 0REmY
mean(Dy 392 DA MY
2 ms
g zmv sm
2 2 my BEQ
3 2 my Bl Line
4 2 my 50U . O AuTo
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1) Verify that the displayed trace A : Average (1) is on the screen, near the center
horizontal graticule line. If the trace is not visible, modify the DC voltage
reference source output until the trace is within + 2 divisions of center.

2) Connect the DMM and record the voltage reading in Table 14, column DMM.
3) Disconnect the DMM from the BNC T connector.

4) Press Clear Sweeps

5) After 100 sweeps, Read off the DSO Mean parameter voltage, and record the
measurement in Table 14, column Mean.

» Repeat the test for the other channels, substituting channel controls and input
connector. Record the measurements in Table 14.

» Set DSO input gain to 5 mv/div and DSO Offset to —1 Volt on all 4
Channels.

= Set the output of the external DC voltage reference source to +1 Volt.

» Repeat steps 1), 2), 3), 4) and 5) on all 4 Channels.

» Record the measurements in Table 14.

= Calculate the Difference ( A) by subtracting the DMM voltage reading from the
DSO mean voltage reading. Record the test result in Table 14, and
compare the Difference ( A) to the corresponding limit in the test record.

DC 1MQ

» Recall LC684P050.PNL or configure the DSO as shown in 5.8.1.a. and
for each Channel make the following changes :

Input Coupling : DC 1MQon all 4 Channels
Input Gain . 5mV/div on all 4 Channels
Input offset : =1 Volton all 4 Channels

= Connect the test equipment as shown in Figure 5-7.

= Set the output of the external DC voltage reference source to +1 Volt.
1) Verify that the displayed trace A : Average (1) is on the screen, near the center
horizontal graticule line. If the trace is not visible, modify the DC voltage
reference source output until the trace is within + 2 divisions of center.
2) Connect the DMM and record the voltage reading in Table 14, column DMM.

3) Disconnect the DMM from the BNC T connector.
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4) Press Clear Sweeps

5) After 100 sweeps, Read off the DSO Mean parameter voltage, and record the
measurement in Table 14, column Mean.

9-Jun-38 CHAMMEL 1
84682 .
1 —LCoupling—
OCEAD k
Grounded
OC 110
Grounded
F
B:Average(2) AC 1M
2 M —WAdiyw OFFset
5B HORMAL
ECL TTL
— 100 sups —Global BHL—
W:Average( ) 25MH=
It ZHEMHZz
B Emy
— 10 swps 1 258 88 E
4 Probe Atten
mean () 1. peels W
meantBy Q50 . BEE MY
meantfy ] Q50 . BEEmY
mean(Dy |l 930 . BAAmY w10
= w2 r
ﬂ E m\ OC
% B md OC 1 M5/s
E m\  OC I 1 OC 975.8m
4 &5 my OC O AUTO

» Repeat the test for the other channels, substituting channel controls and input
connector. Record the measurements in Table 14.

» Calculate the Difference ( A) by subtracting the DMM voltage reading from the

DSO mean voltage reading. Record the test result in Table 14, and
compare the Difference ( A) to the corresponding limit in the test record.
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59 Bandwidth

5.9.1 Description
The purpose of this test is to ensure that the entire system has a bandwidth of at
least 1.5 GHz. An external source is used as the reference to provide a signal
where amplitude and frequency are well controlled.
The amplitude of the generator as a function of frequency and power is calibrated
using an HP8482A sensor on an HP437B power meter or equivalent.
Specifications
50Q : DC to at least 1.5 GHz (-3 dB) at 10 mV/div. and above.
1MQ : DC to 500 MHz typical at 100 mV/div.

a. DC 50Q

= Recall LC684P051.PNL or configure the DSO :

Panel Setups . Recall FROM DEFAULT SETUP
Channels Trace ON  Channel 1, Channel 2, Channel 3 & Channel 4
Input Coupling . DC50Q on all 4 Channels

Input gain . 50 mV/div on all 4 Channels
Input offset : 0mVonall 4 Channels

Trigger setup . Edge

Trigger on . Line

Slope line . Pos

Mode : Auto

Time base : 1 usec/div.

Channel use : 4

Record up to . 25Kk

Cursors/Measure : Parameters

Mode : Custom

Statistics : On

Change parameters

Online 1 : Sdev of 1

On line 2 : Sdev of 2

On line 3 : Sdev of 3

Online 4 : Sdev of 4

= Connect the HP8482A power sensor to the power meter.

= Zero and calibrate the HP8482A power sensor using the power meter Power
Ref output.

= Connect a BNC adapter to the HP8482A power sensor.
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= Connect a 5ns 50Q2 BNC cable to the RF output of the HP8648B
generator and then through a 6dB attenuator and the necessary adapters to the
power sensor.

Power Meter
D
CREYRE™ R RE™
Sensor Input Q Power Ref Output
O O =
=

Signal Generator

RF Output

Ly A [ Al S 3 [ Al 2l 3

D E K [ 2l ap 3| [ Al 2l 3

D E K DD KD [ Al 2l 3

l] OEn DD D D DK

BNC Adapter BNC Coaxial
Cable

Power Sensor

]

6dB Aftenuator

Figure 5-8 : Power Meter Equipment Setup

= Set the generator frequency to 300 kHz

= Set the generator amplitude to measure 0.200 mW on the power meter.

» Read the displayed generator output amplitude, and record it in the third
column of Table 15.

» Repeat the above measurement for 1.1 MHz, 30.1 MHz, 300.1 MHz, 700.1 MHz,
1000.1 MHz. & 1500.1 MHz Record the generator output amplitude readout in the
third column of Table 15.

» Disconnect the RF output of the HP8648B generator from the HP8482A power

Sensor.

= Connect the RF output of the HP8648B generator through a
5ns 50 Ohm BNC cable and a 6 dB attenuator into Channel 1.

= Set the generator frequency to 300 kHz.

= From the generator, apply the recorded generator signal amplitude to

Channel 1.

» Press Clear Sweeps.
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Figure 5-9 : 50Q2 Bandwidth Equipment Setup

5 nS BNC Coaxial
Cable

Measure for at least 100 sweeps, record the average value of sdev(1) inTable1l5

Repeat the above 3 steps for Channel 2, Channel 3 & Channel 4 substituting

channel controls and input connector. Record the measurements in Table 15.

Repeat the above measurement for all channels for 1.1 MHz, 30.1 MHz,

300.1 MHz, 700.1 MHz, 1000.1 MHz and 1500.1 MHz and record the values in

Table 15.

Calculate the ratio to .3 MHz for each frequency, sdevi.1/sdevo.3, sdevso.1/sdevo.3
..sdeviso00.1/sdevo.3, and compare the results to the limits in the test record.

17-Mar-0d CHAMGE PARAM
13:603:41 .
1 - —0n line—,
| ps I 123085
S8mY T —
Vsl P Py —Category—
/N 7\ 7\
2 T Cyclic
e NIVE: [N o
BEmY " -~ Horizontal
L A
/ W AN \
3 iy / T OFLETE ALL
1 ps o’ el T S N | PARAMETERS
Sem + —measure
— .
1 ps 253 sweeps: awverage law high
SR my zdev(] ) 20.50mY  8B. 42  20.54
sdew(2) 1.B7md 1.54 1.69
sdewi 3] 1. BEmY 1.R3 1.57
ERER (4 ) 1. 5G9m 1.57 1.62
1 ps
1 58 my 500
2 58 my  BEQ Standard Devistion ? G5/s
350 my 50 EDF the data walues
fsa my 50 From the mean walue O pUTO
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» Recall LC684P052.PNL or configure the DSO as shown in 5.9.1.a. and
for each Channel make the following change :

Input gain :100mV/div
= Connect the test equipment as shown in Figure 5-8.

» Set the generator frequency to 300 kHz

= Set the generator amplitude to measure 0.800 mW on the power meter.

» Read the displayed generator output amplitude, and record it in the third
column of Table 16.

= Repeat the above measurement for 1.1 MHz, 30.1 MHz, 300.1 MHz, 700.1
MHz,1000.1 MHz & 1500.1 MHz. Record the generator output amplitude readout
in the third column of Table 16.

= Disconnect the RF output of the HP8648B generator from the HP8482A power
Sensor.

= Connect the test equipment as shown in Figure 5-9.
= Set the generator frequency to 300 kHz.

= From the generator, apply the recorded generator signal amplitude to
Channel 1.

* Press Clear Sweeps.
» Measure for at least 100 sweeps, record the average value of sdev(1l) inTablel6

» Repeat the above 3 steps for Channel 2, Channel 3 & Channel 4 substituting
channel controls and input connector. Record the measurements in Table 16.

= Repeat the above measurement for all channels for 1.1 MHz, 30.1 MHz,
300.1 MHz, 700.1 MHz, 1000.1 MHz , 1500.1 MHz and record the values in Table
16.

= Calculate the ratio to .3 MHz for each frequency, sdevi.1/sdevo.3, sdevao.1/sdevo.3
..sdeviso00.1/sdevo.3, and compare the results to the limits in the test record.
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b. DC 50Q with Bandwidth Limiter On

» Recall LC684P053.PNL or configure the DSO

Panel Setups . Recall FROM DEFAULT SETUP
Channels Trace ON  Channel 1
Input Coupling . DC50Q
Global BWL : 25 MHz
Input gain ;100 mV/div.
Input offset o 0mv
Trigger setup . Edge
Trigger on 1

Slope line . Pos

Mode . Auto

Time base : 1 pusec/div.
Channel use 4

Record up to . 25Kk
Cursors/Measure : Parameters
Mode . Custom
Statistics . Off

Change parameters

Online 1 . Sdevofl
On line 2 :  Freqofl

= Connect the test equipment as shown in Figure 5-9.

= Set the generator frequency to 300 kHz.

= Adjust the generator signal amplitude to measure sdev(1) = 200 mV.

= Set Time base : 50 nsec/div.

» Increase the generator frequency until sdev(1) = 140 mV. (typically 25 MHz)
» Press Clear Sweeps

= When sdev(1) = 140 mV, record Freq(1l) in Table 17.

» Check that the frequency is within the limits specified in Table 17.

Rev. B
Performance Verification 5-59



17-Mar-[Q
13:18: 17

B0l
B0l
Beg
e,

PPy X1
[ [ [ o i
Lol ol

17-Mar-ao
13:11:17

1
50 ns
LEIE by

50 ns
1

BlIL

B0l
B0l
B0l
B0l

B ELY | —i]
Lot ot e

5-60 Performance Verification

CHAMMEL 1

—CDUE] ing—

Grounded
Oc 1Mo
/ Grounded

'T!)::::

AC1MO F
—WAdiv OFFzet

| ]

MORMAL

ECL TTL
/ \ / \ —Glohal BhL—
{ 25MHz
2B0MHz

/ \/ \/

|
[t
-..____"
.--""".‘

BT sweeps: average low high =igma
sodew(]) 199 8w 199.5 2001 @1
Freq(l) NN 299.932 kHz 295.641 301.565 0.501
2 (5/s
I 1 AC @my
0 AuTo
CHANNEL 1
- —CDuEling—
; Grounded
] oc 1M
] Grounded
] AC1MD f
AWAWIINANATIREAN] IWANRIIANAN] o=

MORMAL

VRVIIVAVRREAVIIVR VARV RV
VT U T e

20@MHz

IR L R s = = TN N
—
)
—

[N ||||¢|“_I'::

168 sweeps: awerage law high sigma
sdew(]) 139 8md 139.4  140.3 Gl
Freqt1) NN  25.0008E MHz 24.5230 25.1572 0.0456

I 1 AC amy

Rev. B



= Set Global BWL : 200 MHz
= Set Timebase : 5 nsec/div.

» Increase the generator frequency until sdev(1) = 140 mV. (typically 200 MHZz)
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= Press Clear Sweeps

= When sdev(1l) = 140 mV, record Freq(l) in Table 17.

» Repeat the 25 MHz and 200 MHz Bandwidth limiter tests for the other channels,
substituting channel controls and input connector.

= Recall LC684P054.PNL for Channel 2, LC684P055.PNL for Channel3
LC684P056.PNL for Channel 4, or configure the DSO as shown in 5.9.1.b. and
make the necessary changes.

» Record the test results in Table 17, and compare the results to the limits.
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5.9.2 DC 1MQ

» Recall LC684P057.PNL or configure the DSO :

Panel Setups . Recall FROM DEFAULT SETUP
Channels Trace ON  Channel 1, Channel 2, Channel 3 & Channel 4
Input Coupling . DC 1MQ on all 4 Channels

Input gain : 100 mV/div. on all 4 Channels
Input offset : 0mVon all 4 Channels

Trigger setup . Edge

Trigger on :  Line

Slope line . Pos

Mode . Auto

Time base : 1 psec/div.

Channel use 4

Record up to . 25Kk

Cursors/Measure : Parameters

Mode : Custom

Statistics : On

Change parameters

Online 1 :  Sdevofl

On line 2 :  Sdevof2

Online 3 . Sdevof3

Online 4 . Sdevof4

= Connect the test equipment as shown in Figure 5-10.
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Figure 5-10 : 1IMQ Bandwidth Equipment Setup
= Set the generator frequency to 300 kHz.
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= Adjust the generator signal amplitude to measure sdev(1) = 200 mV.

11-Tun-38 TIMEBASE
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% -1 DO 2 G545
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» Disconnect the coaxial cable from the 4962-10 adapter. Connect the test
equipment as shown in Figure 5-11.

Power Meter Signal Generator
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@) O & | wes DEEE EEE
—
BNC Adapter BNC Coaxial
Cable

Power Sensor

Figure 5-11 : Power Meter Equipment Setup
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= Record the displayed power meter value in mW.
= Set the generator frequency to 500.1 MHz.

= Now fine adjust the generator amplitude output until the power meter readout
indicates the value measured just above at 300 kHz.

= Reconnect the signal generator to DSO Channel 1, as shown in Figure 5-10.
= Press Clear Sweeps.

= Measure for at least 100 sweeps, record the average value of sdev(1)
in Table 18.

= Repeat the above steps for Channel 2, Channel 3 & Channel 4, substituting
channel controls and input connector.

= Record the sdev measurements in Table 18.

= Calculate the ratio sdevsoo.1/sdevo.3 for each Channel, and test each value
against the limits shown in the test record.

11-Jun-38 CHAMMEL 1
11:28:49 .
il —LCoupling—
1 ps OcsEn 1
1EE ' Grounded
OC 1MO
Grounded
9 AC 1MO F
1 ps —Adiv OFFset
128 my HORMAL
ECL TTL
—Global BHL—,
2EMH=
2686MHz
T
1 ps 22 sweeps: awverage low high sigma [Lrobe Atten
1AE MY sdewi] 176 2my 1761 1764 @1
sdewi 2] 3.3mV 3.3 3.4 0.8
sdew(3) 3.odmy 3.3 3.4 0.8
sdewid] 3.3mY 3.3 3.4 BB | i@
1 ps %20 4
.1 v oC
% .1 W DOC 2 G5/s
.1 W DOC I Line
4 1 v OC O  AUTO
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5.10 Trigger Level
5.10.1 Description
The trigger capabilities are tested for several cases of the standard edge trigger:
= Channel (internal), and External Trigger sources
» Three DC levels: -3, 0, +3 major screen divisions
= DC, HFREJ coupling
= Positive and negative slopes

5.10.2 Channel Trigger at 0 Division Threshold

a. DC Coupling

Recall LC684P058.PNL or configure the DSO:

Panel Setups :  Recall FROM DEFAULT SETUP

Channels Trace ON Channel 1, Channel 2, Channel 3 & Channel 4
Input Coupling . DC 50Q on all 4 Channels

Input gain : 100 mV/div. on all 4 Channels

Input offset : 0mV on all 4 Channels (use show status to verify)
Trigger setup . Edge

Trigger on o1

Slope 1 . Pos

Coupling . DC

Mode : Auto

Set Trigger level : DC 0.0 mV

Pre-Trigger Delay : 50 %

Time base : 0.1 msec/div.

Record up to : 50k samples

Channels Trace OFF Channel 1, Channel 2, Channel 3 & Channel 4

Zoom+Math Trace ON A,B,C & D
Select Math Setup

For Math : Use at most 5000 points

Redefine A, B, C,D  Channel 1, Channel 2, Channel 3 & Channel 4
Use Math ? : Yes

Math Type . Average

Avg. Type : Summed

For . 10 sweeps

» Set the output of the LeCroy LW420 or equivalent audio frequency signal
generator to 1 kHz.
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= Connect the output of the generator to Channel 1 through a 50 Ohm coaxial
cable and adjust the sine wave output amplitude to get 8 divisions peak to
peak .

= Select Cursors/Measure : Cursors, Time, Absolute

= Use the "cursor position" knob, to move the Time marker at 0.0 us

1 7-Mar-BQ TRIGGER SETUP
14:23:26
fA:Average (1) I -
Al T e SMART
100 m T
T8 T
18 suwps T
B:Average(2) T
1 oms T / \ —trigger on—
108 m T 234cExt
0. 0my / Exts Line
——10 swps ¥ B—coupling 1—
[:Average(3) o B/ AL I N I I EE AC LFREJ
1 oms T HFREJ HF
lm'-é' By T —=lope 1
_m- T Neg
sups + Window
Q):Average(4) T
-1 ms I
LEE mb T
0.3 \ / T
18 suwps _ T
-1 ms Time Ewts
1.1 WV AC Time 0.8 ps
% .1 W RAC RO MS/s
1V RAC — 1 OC @my
.1 vV AC 0 AUTO

» Press Clear Sweeps,

= Acquire 10 sweeps and record in Table 19 the level readout displayed below
100 mV in the icon 1, at top left.

= Compare the test results to the corresponding limit in the test record.
= Set Trigger Slope 1 : Neg

= Acquire 10 sweeps and record in Table 19 the level readout displayed below
100 mV in the icon 1, at top left.
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17-Mar-00 TRIGGER SETURP

14:24:08
H:Tvi;ageﬂl [ ] 1 SMART
188 mY \ T
4Tl T
—18 suwps T
B:Average(2) T
S1oms / \ T —trigger on-
100 my T d234c6
-1_Bml T Exth Line
——10 swps T B—coupling 1—
[:Average(3) B e R I I R HE LFRET
.1 ms T HFRET HF
1 A8 mY T 1
“Lamy T rslope 1
; T Pos Neqg
18 sups I Window
{:Average (4) T
1 m= T
1 A8 mY T
3. 1my T \
—18 suwps T ] holdoFF
1 ms Time Ewts
1.1 W AC Time 0.8 ps
% .1 W AC 50 M5/s
B U 1 1 OC @my
1.1 v AC 0 aAUTO

b. HFREJ Coupling
= Set Coupling :  HFREJ

= Acquire 10 sweeps and record in Table 20 the level readout displayed below
100 mV in the icon 1, at top left.

» Set Trigger Slope 1 : Pos

= Acquire 10 sweeps and record in Table 20 the level readout displayed below
100 mV in the icon 1, at top left.

» Repeat steps 5.10.2.a. and 5.10.2.b. for all input channels, substituting channel
controls ( DC, HFREJ, Pos, Neg ) and input connector.
Recall LC684P059.PNL for Channel 2, LC684P060.PNL for Channel 3,
LC684P061.PNL for Channel 4, or select Trigger on the Channel under test.
The Trigger level is displayed in either the icon 2, 3 or 4

» Record the measurements in Table 19 & 20 and compatre the test results to the
corresponding limits in the test record.
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5.10.3 Channel Trigger at +3 Divisions Threshold
a. DC Coupling

= Recall LC684P062.PNL or configure the DSO as shown in 5.10.2.a and for
each Channel make the following change :

Set Trigger level : DC +300 mV

= Connect the output of the generator to Channel 1 through a 50 Ohm coaxial
cable.

» Press Clear Sweeps,

= Acquire 10 sweeps and record in Table 19 the level readout displayed below
100 mV in the icon 1, at top left.

= Compare the test results to the corresponding limit in the test record.

L7-Mar-80 PANEL SETUPS
14:42:39
fA:Average (1) T
loms ‘2’fﬂ‘\\\\
0@ my A
18 swps ||| S e T0 SETUPI
B:Average(2) T e
1 oms T \\ e
108 my + O SETUPZ
1.Bmy I
—10 swps + B—
[:Average (3) T 71+: bt T T0 SETUP3
1 oms I
1BE mY T -
0. 3my / T TO SETUP4
— 10 suwps T

Q):Average(4)
21 oms
1EE mY

B.3my /
18 suwps \\R‘#

TO FLOPPY
1 oms

-

1.1 WV AC Time 0.8 ps

2 .1 W AC RO MS/s
3.1 ¥V AC I 1 OC 380my t 4dmy

n.1 v AC O AUt

» Set Trigger Slope 1 : Neg

= Acquire 10 sweeps and record in Table 19 the level readout displayed below
100 mV in the icon 1, at top left.
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HFREJ Coupling
= Set Coupling . HFREJ

= Acquire 10 sweeps and record in Table 20 the level readout displayed below
100 mV in the icon 1, at top left.

11-Jun-58 TRIGGER SETUP
12:21:13
1

SMART ‘

B:Average(2)

.1 ms —trigger on—
108 my d234cExt
[ 9mif ExtE Line
18 sups B—coupling 1—
L:Average(:) OC AC LFRET
1 ome HFRE T
TEIE by —slope |
-2 Bm o
—10 Fos Meg
SUpS Window
4
holdoFF
1oms T Time Evis
g-1 v mm
% S 5 B0 M5/s
L1 e | 1 HFRET 308mY
4 1 v 5m O AUTO

= Set Trigger Slope 1 : Pos

= Acquire 10 sweeps and record in Table 20 the level readout displayed below
100 mV in the icon 1, at top left.

* Repeat steps 5.10.3.a. and 5.10.3.b. for all input channels, substituting channel
controls ( DC, HFREJ, Pos, Neg ) and input connector.
Recall LC684P063.PNL for Channel 2, LC684P064.PNL for Channel 3,
LC684P065.PNL for Channel 4, or select Trigger on the Channel under test.
The Trigger level is displayed in either the icon 2, 3 or 4

= Record the measurements in Table 19 & 20 and compare the test results to the
corresponding limits in the test record.
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5.10.4 Channel Trigger at -3 Divisions Threshold

a. DC Coupling

Recall LC684P066.PNL or configure the DSO as shown in 5.10.2.a and for
each channel make the following change :

Set Trigger level : DC —-300 mV

= Connect the output of the generator to Channel 1 through a 50 Ohm coaxial
cable.

= Press Clear Sweeps,

= Acquire 10 sweeps and record in Table 19 the level readout displayed below
100 mV in the icon 1, at top left.

= Compare the test results to the corresponding limit in the test record.

11-TJun-98 TRIGGER SETUP
12:23:31
1

SMART ‘

B:Average (2]

-1oms —trigger on—
1EE 234 ext
—E . 9mh Exth Line
18 swps B—coupling 1—
L:Average() T AC LFRET
1 oms HFREJ HF
IBB'T'; 5 —=lope 1
. Pos Me
18 sups -NindDLu 9
4
holdoFF
-1 oms 1 Time Ewts
g.-tr v s
% 1w son B0 M5/s
1w han I 1 0OC -3E@my
4 .1 v oo B AUTO

Set Trigger Slope 1 : Neg

Acquire 10 sweeps and record in Table 19 the level readout displayed below
100 mV in the icon 1, at top left.
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b. HFREJ Coupling
= Set Coupling . HFREJ

= Acquire 10 sweeps and record in Table 20 the level readout displayed below
100 mV in the icon 1, at top left.

11-Jun-38 TRIGGER SETUP
12:26:58
1 EEpEE SMART
B:Average(2)
.1oms —trigger on—
1BE mY 234 cxt
-2.5m\ ExtE Line
——10 swps Bcoupling 1—
L:Averagel ) T OC AC LFRET
1 ms HFRE T
108 my “lope 1
-1 . BmY Pos Meg
18 sups lindow
4
holdaFF
-1 oms T Time Ewvts
g.1 v @
% LA 500 B0 MS/s
1Y —1_ 1 HFRET -380my
4 .1 % ED | AUTO

= Set Trigger Slope 1 : Pos

= Acquire 10 sweeps and record in Table 20 the level readout displayed below
100 mV in the icon 1, at top left.

» Repeat steps 5.10.4.a. and 5.10.4.b. for all input channels, substituting channel
controls ( DC, HFREJ, Pos, Neg ) and input connector.
Recall LC684P067.PNL for Channel 2, LC684P068.PNL for Channel 3,
LC684P069.PNL for Channel 4, or select Trigger on the Channel under test.
The Trigger level is displayed in either the icon 2, 3 or 4

= Record the measurements in Table 19 & 20 and compare the test results to the
corresponding limits in the test record.

Rev. B
Performance Verification 5-71



5.10.5 External Trigger at O Division Threshold

a. DC Coupling

» Recall LC684P070.PNL or configure the DSO :

Panel Setups
Channel Trace ON
Input Coupling

Input gain
Input offset

Trigger setup

Trigger on
Slope Ext

Coupling Ext
Set Trigger level

External
Mode

Pre-Trigger Delay

Time base

Record up to

Channel Trace OFF

Recall FROM DEFAULT SETUP
Channel 2

DC 50Q

100 mV/div.

0mV

Edge

Ext

Pos

DC

0.0 mVv

DC 1MQ
Auto

50 %

0.1 msec/div.
50 k samples

Channel 2

Zoom+Math Trace ON B

Select Math Setup

For Math
Redefine B

Use Math ?

Math Type
Avg. Type
For

Use at most 5000 points
Channel 2

Yes

Average

Summed

10 sweeps

= Connect the test equipment as shown in Figure 5-12.

» Set the output of the LeCroy LW420 or equivalent audio frequency signal

generator to 1 kHz.

= Adjust the sine wave output amplitude to get 8 divisions peak to peak .

= Select Cursors/Measure : Cursors, Time, Absolute

= Use the "cursor position" knob, to move the Time marker at 0.0 us
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_ o o|loooo|o _leCroy  LW420
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EXS
@4
1 nS BNC Coaxial = |2 5 nS BNC Coaxial
Cable Im— Cable
Figure 5-12 : External Trigger Equipment Setup
» Press Clear Sweeps
= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.
11-Jun-98 TRIGGER SETUP
13:44:24
JAwverage (2) Refels SMART
1 ms
1EE mY
-3, Lmy
18 swps
—trigger on—
12 3 4 =3
Exth Line
B——cplg Ext—y
B AC LFRET
HFRET HF
—slope Ext—
Pos Meg
llindow
—External—;,
Atten =l
OCEan MERE
—holdoFF—
Sl oms T Time Ewts
1 .1 v &0
% 1oy o BB M5/ s
1oy AN [ Ext OC 2.808 4 1M0
4 .1 Voo O AUTO
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= Set Trigger Slope Ext : Neg

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

= Compare the test results to the corresponding limit in the test record.
b. HFREJ Coupling
= SetCoupling Ext : HFREJ

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

11-Jun-5& TRIGGER SETUP
13:45:46
fTvi;ageQJ SMART ‘
1EE M
19, 7mi
18 swps
—trigger on—
ExtE Line
B——=cplg Ext—
| DC AC LFREJ
HFRE J;la
—slope Ext—,
Pos Heqg
Windaw
—External—y
Atten =l
OCEA0 Myl
—holdoFF—,
.1 oms T Time Evts
1 .1 VW &
g 1A hEn B M55
B A LY | Ext HFRET 0.088 W 1MQ
4 .1 W &EQ B AUTOD

= Set Trigger Slope Ext : Pos

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

= Compare the test results to the corresponding limit in the test record.
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5.10.6 External Trigger at +3 Divisions Threshold
a. DC Coupling

= Recall LC684P071.PNL or configure the DSO as shown in 5.10.5.a and make
the following change :

Set Ext Trigger level : DC +300 mV
= Connect the test equipment as shown in Figure 5-12.
= Press Clear Sweeps,

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

= Compare the test results to the corresponding limit in the test record.

11-Jun-95 TRIGGER SETUP
15:38: 1@
:Tvi;age(z) SHMART ‘
TEE My
ZET. Bmy
10 swps
—trigger on—
Exth Line
B—=cplg Ext—y
B AC LFREJ
HFRE.JT HF
—slope Ext—y
Pos Meg
ol 1o
—External—y
Atten =1
OCEED Mgy
——holdoFF—,
1 oms T Time Ewts
g.tr v 5o
% Sl W EaR BE M5 s
Sl W EaR I Ext OC B.308 W 1MO
4 1 v &ED [ ] AUTO

Set Trigger Slope Ext  : Neg

Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.
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b. HFREJ Coupling
» Set ExtCoupling : HFREJ

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

11-Jun-9& TRIGGER SETUP
15:39:34
:Tvi;ageizl SMART ‘
1EE mi
318 Ty
18 swps
—tLrigger on—
Extb LIHE-
B——cplg Ext—
| OC AC LFRET
almai] HF
—slope Ext—,
Pos Heq
Window
—External—y
Atten I
OCHET (ajepygl
—holdaFF—
.1 oms T Time Ewts
g-1 v mm
% 1 bR BE M5/s
I Tt Y | Ext HFREJ ©.308 W 1Ml
4 .1 WV W B AuTo

Set Trigger Slope Ext : Pos

Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.
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5.10.7 External Trigger at —3 Divisions Threshold

a.

Rev. B

DC Coupling

= Recall LC684P072.PNL or configure the DSO as shown in 5.10.5.a and make
the following change :

Set Ext Trigger level : DC -300 mV
= Connect the test equipment as shown in Figure 5-12.
* Press Clear Sweeps.

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

= Compare the test results to the corresponding limit in the test record.

11-Jun-93 TRIGGER SETUP
15:41:32
:Tvi;age(ZJ SMART ‘
LB mY

—308 . 4mh
10 =swps

—trigger on—

B LiTE

B—=cplg Ext—y
B AC LFRET
HFRET HF

—slope Ext—y

Neg

ol 1ndow

—External—-y
Atten =1

OC5EL MYy

——holdoFF—,

-1oms T Time Ewts
500

Bel 5O M54 s
5an I Ext OC -8.300 WV 1MQ

50 B AUTO

4 L2 ]
Lo —a e

Set Trigger Slope Ext  : Neg

Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.
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b. HFREJ Coupling
» Set ExtCoupling : HFREJ

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

= Compare the test results to the corresponding limit in the test record.
11-Jun-98 TRIGGER SETUF

15:44:44
SMART ‘

‘Average(2)

1 ms
LEEmY
—2T3_ Tl
18 swps
—trigger an—
Exth Line
B——cplg Ext—
~| OC AC LFRET
HF RE THsla
—slope Ext—
Pos Heqg
Window
—External—;
Atten =1
OCEAN (NN
——holdoFF—
21 ms T Time Evts
1 .1 4 fn
% B L F BE M5z
B R T | Ext HFRET -B_388 ' 1M
4 .1 4 W B [uTo

= Set Trigger Slope Ext : Pos

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

= Compare the test results to the corresponding limit in the test record.

5-78 Performance Verification Rev. B



5.10.8 External/5 Trigger at 0 Division Threshold
a. DC Coupling

» Recall LC684P073.PNL or configure the DSO :

Panel Setups :  Recall FROM DEFAULT SETUP
Channel Trace ON Channel 2
Input Coupling : DC1IMQ
Input gain © 1vidiv

Input offset : 0mv

Trigger setup . Edge

Trigger on : Ext5

Slope Ext/5 :  Pos

Mode : Auto
Coupling . DC

Set Trigger level : 0.0 mV
External . DC1IMQ
Pre-Trigger Delay : 50 %

Time base : 0.1 msec/div.

Record up to : 50k samples

Channel Trace OFF Channel 2
Zoom+Math Trace ON B
Select Math Setup

For Math : Use at most 5000 points
Redefine B : Channel 2

Use Math ? : Yes

Math Type . Average

Avg. Type : Summed

For . 10 sweeps

= Connect the test equipment as shown in Figure 5-12.

= Set the output of the LeCroy LW420 or equivalent audio frequency signal
generator to 1 kHz.

» Adjust the sine wave output amplitude to get 8 divisions peak to peak .
= Select Cursors/Measure : Cursors, Time, Absolute

= Use the "cursor position" knob, to move the Time marker at 0.0 us

» Press Clear Sweeps

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.
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11-TJun-95 TRIGGER SETUP

15:50:28
:Tvigagefm SMART ‘
G Y

-34my
18 swps

—trigger on—

1234 Ext

—rcplg Exth—
AC LFRET
HFRET HF

—slope Exth—

Neg

Window

—External—y
Atten =1
OCEED ([N

—holdoFF—

-1 ms T Time Euvts
BER)

oc 5O M5/s
h00 | ExtE OC 0.0E8 W 1MQ
h00 B AUTD

e O[] —
Lo s g

= Set Trigger Slope Ext5 : Neg

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

= Compare the test results to the corresponding limit in the test record.
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b. HFREJ Coupling
= Set Coupling Ext5 : HFREJ

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

11-Jun-98 TRIGGER SETUP
15:52:-4k
fTvi;ageizl SMART ‘
l.og v

B3 m
18 swps

—trigger on—
1234 Ext
E ot
B——cplg Extb—
OC AC LFRET

N

—slope Extb—
Pos Meg
KWindow

—E=ternal—-y
Atten =1
OC5E0 (MEEy

—holdoFF—

-1 ms T Time Ewts
BEC

oc 5O M5/s
R0 | Ext5 HFRET B_@aa v 1Mo
R0 B AUTD

o L[] —
Lo s g o

= Set Trigger Slope Ext5 : Pos

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

= Compare the test results to the corresponding limit in the test record.
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5.10.9 External/5 Trigger at +3 Divisions Threshold
a. DC Coupling

= Recall LC684P074.PNL or configure the DSO as shown in 5.10.8.a and make
the following change :

Set Ext/5 Trigger level : DC +3 V
= Connect the test equipment as shown in Figure 5-12.
= Press Clear Sweeps,

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

= Compare the test results to the corresponding limit in the test record.

11-TJun-9%8 TRIGGER SETUP
l6:17:41
IAwverage(2) Hefels SMART
-1 oms
1L.oae W

2,906 W
8 swps

—trigger on—
123 4 Ext
s | ine
B—rcplg Exth—
B AC LFREJ
HFRET HF

—slope Extbh—

Neg

[l irmdow

—External—,y
Atten =1
OCEED  NeEgy

——holdoFF—,

.1 oms T Time Ewts

e o]

oc BE M5/ s

A | Ext5 OC 3_088 YW 1MQ

e H] [ ] AUTO

b L[] —
oD Tl D

Set Trigger Slope Ext/5 : Neg

Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.
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b. HFREJ Coupling
» Set Ext/5 Coupling : HFREJ

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

11-Jun-43 TRIGGER SETUP
16:19:065
:Tvi;ageizl SMART ‘
.o v

3.EZ2 M
18 swps

—trigger on—

123 4 Ext

B——cplg Extb—
OC AC LFRET

R HF

—slope Exth—
Pos Heq
Window

—External—y
Atten =1
OCEED ([N

—holdoFF—

-1 ms T Time Ewts
BER)
oc BE M3/
LI N Exth HFRET 38088 Y 1MI

BER B [uTo

e O[] —
Lo s g

= Set Trigger Slope Ext/5 :Pos

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.
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5.10.10 External/5 Trigger at -3 Divisions Threshold

a. DC Coupling

= Recall LC684P075.PNL or configure the DSO as shown in 5.10.5.a and make
the following change :

Set Ext/5 Trigger level : DC -3V
= Connect the test equipment as shown in Figure 5-12.
» Press Clear Sweeps.

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

= Compare the test results to the corresponding limit in the test record.

11-Jun-48 TRIGGER SETUP
16:20:52
TAverage(2) Bl SMART
-1 ms
1.gn

-3 A5 W
18 =swps

—trigger on—
123 4 Ext

Line

B—rcplg Extb—
B AC LFRET
HFREJ HF

—slope Extbh—

Neg

llirmdow

—External—,y
Atten =1

DCEE0 ey

—holdoFF—,y

-1oms T Time Ewvts
500

oc 50 MS/s
5a I Exts DC -3.000 W 1MD

500 B AUTO

b LR —
oDl D

Set Trigger Slope Ext/5 : Neg

Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.
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HFREJ Coupling
» Set Ext/5 Coupling : HFREJ

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

= Compare the test results to the corresponding limit in the test record.
11-Jun-33 TRIGGER SETUP

16:22:12
SMART

‘Average(2)

—trigger on—
1234 Ext
eAa | ine
—cplg Extb—

OC AC LFRET

HFRE TS

—slope Extb—
Pos Heqg
Windaw

—FE=ternal—;y
Atten =1
OCEAET (MRl

—holdoFF—-y

-1 ms T Time Ewts
BEC

oc 50 M5/
3t} T Exth HFRET -3.@@@ V' 1MQ

hE B AUTD

b L[] —
L=l o o)

= Set Trigger Slope Ext/5 : Pos

= Acquire 10 sweeps and record in Table 21 the level readout displayed below
100 mV in the icon 2, at top left.

= Compare the test results to the corresponding limit in the test record.
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5.11 Smart Trigger
5.11.1 Trigger on Pulse Width 10 nsec
a. Pulse Width <10 nsec

» Recall LC684P076.PNL or configure the DSO

Panel Setups :  Recall FROM DEFAULT SETUP
Channels trace ON Channel 1
Input coupling . DC50Q
Input gain © .5 V/div.
Input offset o 0mv
Trigger setup : Smart
Setup Smart Trigger  Glitch
Trigger on 1

At the end of : Neg.
Width<10nsec : On

Width >10nsec :  Off

Trigger mode : Norm

Time base : 5nsec/div.

= Connect the RF output of the HP8648B generator through a 5ns 50 Ohm BNC
coaxial cable into Channel 1.

= Set the generator frequency to 100 MHz. Adjust the generator output amplitude
to get 5 divisions peak to peak .

= Check that the scope Triggers. Record the test result in Table 22.
= Set Width < 10 nsec Off and Width > 10 nsec ON

= Check that the scope doesn’t trigger : slow trigger and no flashes in box next to
normal. Record the test result in Table 22.

b. Pulse Width > 10 nsec

= Set the generator frequency to 40 MHz.
= Set Width < 10 nsec Off and Width > 10 nsec ON

= Check that the scope Triggers. Record the test result in Table 22.
»= Set Width < 10 nsec On and Width > 10 nsec Off

= Check that the scope doesn’t trigger : slow trigger and no flashes in box.
Record the test result in Table 22.
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TRIGGER SETUP

Edge ERE
(Glitch)

SETUP SMART
TRIGGER

—trigger on—

2346
Exth Pattern

—coupling 1—
DC] AC
LFRET HFRET
—at end oF—,
Meg Pos

pulse

width £—
108 ns

OFF O

width 2—

OFF g}

2 G5/

HMORMAL

TRIGGER SETUP

Edge ERE
(Glitch)

SETUP SMART
TRIGGER

—trigger on—

0234c<t
Exth Pattern

—coupling 1—
DC] AC
LFREJT HFRET
—at end of—
Meqg Pos

pulse
width &—

OFF g}
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108 ns
OFF nf]
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5.11.2 Trigger on Pulse Width 100 nsec
a. Pulse Width <100 nsec

* Recall LC684P072.PNL or configure the DSO as shown in 5.11.1.a
and make the following changes :

Width <100 nsec :  On

Width > 100 nsec :  Off

Time base : 20 nsec/div.
» Set the generator frequency to 10 MHz.
» Check that the scope Triggers. Record the test result in Table 22.
= Set Width < 100 nsec Off and Width > 100 nsec ON

= Check that the scope doesn’t trigger : slow trigger and no flashes in box next to
normal. Record the test result in Table 22.

b. Pulse Width > 100 nsec
» Set the generator frequency to 4 MHz.
* Time base : 50 nsec/div.
= Set Width < 100 nsec Off and Width > 100 nsec ON
» Check that the scope Triggers. Record the test result in Table 22.
= Set Width < 100 nsec On and Width > 100 nsec Off

» Check that the scope doesn’t trigger : slow trigger and no flashes in box.
Record the test result in Table 22.
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5.12 Time Base Accuracy
5.12.1 Description

An external sine wave generator of 0.1 MHz with a frequency accuracy better than
1 PPM is used.

Specifications

500 MHz clock : accuracy : < +0.001 % or < +10 PPM

5.12.2 500 MHz Clock Verification Procedure

» Recall LC684P078.PNL or configure the DSO

Panel Setups . Recall FROM DEFAULT SETUP
Channels trace ON Channel 1
Input coupling . DC50Q
Input gain : A Vvidiv.
Input offset o 0mv
Trigger setup . Edge
Trigger on o1

Coupling 1 . DC

Slope 1 . Pos

Level 1 : 100 mV
Trigger mode : Norm

Delay 0%

Time base : 10 psec/div.
Channel use 4

Record up to : B0k

= Connect the RF output of the HP8648B generator through a 5ns 50 Ohm BNC
coaxial cable into Channel 1.

» Set the generator frequency to 0.1 MHz.

= Adjust the generator output amplitude to get 5 divisions peak to peak .
= Store Channel 1 in Memory 1

» Recall LC684P079.PNL or make the following change :

= Set Post-trigger delay to 50.00 msec

* Recall Memory 1to A

= Press : Cursors/Measure
= Measure : Parameters

Rev. B
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= Mode : Custom
= Statistics : Off

= Change parameters

= Onlinel . Delayof1l
= Online 2 . Delay of A

= Check that the displayed Channel 1 trace is aligned with the sine wave from

memory 1.

= This allows the accuracy of the time base clock to be checked 5000 periods
after the trigger point. A difference of £0.5 pusec corresponds to +10 PPM.

12-Jun-48
14:05:39
1
18 ps
LEE mY
M1 >
«—— B0 QB8 ms
EEEm 1) EB.0843 ms
delayCfl 4.2670 ps
1B p=
b.1 v s
2 .5 DELAY
3.5 % time From the trigger (or t=0)
4 5 W &M to the First BB transition

» Calculate the Difference {[delay(A) - delay(1)]+ 50 msec}.

=

a

CHANGE PARRAM

—10n line—-
Bzz45

—LCategory—
H!I
OISK-PRML
JTA

Cyclic

Oual

ODELETE ALL
PARAMETERS

' L1 == 1= =

cycles
data

AcZd+
AcZd-

oF
g2 3 4
B CD

BEE M5 s

RAUTO

» Record the test result in Table 23, and compare it to the limit in the test record.
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5.13 Overshoot and Rise time (10 % - 90 %)

Specifications

DC 50Q2, 50 mV/div.,

a. DC50Q

Rev. B

Panel Setups
Channels trace ON
Input coupling
Input gain
Input offset
Trigger setup
Trigger on
Coupling 1
Slope 1
Level 1
Trigger mode
Delay

Time base
Channel use
Record up to
Turn on trace

: overshoot < 17 %, rise time < 0.50 ns
DC 1MQ, 100 mV/div., : overshoot < 17%, rise time < 0.90 ns

Select Math Setup

For Math
Use Math ?
Math Type
Avg Type

of

Sweeps
Turn off trace

Cursors/Measure :

Mode
Statistics

Change Parameters

On displayed trace
Online 1
Measure
On line 2
Measure

Recall LC684P080.PNL or configure the DSO

Recall FROM DEFAULT SETUP

Channel 1
DC 50Q2 on all 4 Channels

0.1 V/div. on all 4 Channels

—250 mV on all 4 Channels
Edge

1

DC

Pos

250 mV

Norm

30 % Pre-Trigger
1 nsec/div.

4

50 k

A

Use at most 1000 points
Yes

Average

Summed

Channel 1

100

Channel 1

Parameters

Custom

Off

A
Over + of A

Rise of A

Connect the fast pulse generator 4969A and PB049 power adapter, or
equivalent as shown in Figure 5-13.
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= Set the 4969A frequency to 1 kHz

— [

TJ00000
dho o
10
0000
O
0

0

= LC584AL _ 1GHz Osci L=

Lemo Cable

Figure 5-13: 50 Q Overshoot & Rise time Equipment Setup
* Press Clear Sweep
= After 100 sweeps record over+(A) and rise(A) measurements in Table 24.

» Repeat the DC 50Q Overshoot and Rise time test for the other channels,
substituting channel controls and input connector.

= Recall LC684P081.PNL for Channel 2, LC684P082.PNL for Channel3
LC684P083.PNL for Channel 4, or configure the DSO as shown in 5.13.a. and
make the necessary changes.

» Record the test results in Table 24, and compare the results to the limits.
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2 .1 W BEn 0WERshoot positive
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DC 1MQ

Recall LC684P084.PNL or configure the DSO as shown in 5.13.a.
and make the following change :
Set Input Coupling:  DC 1MQ on all 4 Channels

Input gain : 50 mV/div. on all 4 Channels
Input offset : =150 mV on all 4 Channels
Trigger Level : 75mV

Time base : 1nsec/div.

CHAMGE PARAM

——0n line
Rzz4c5

—LCategory—,
DISK-PRML
JTA
Cyclic
Oual F

OELETE ALL
PARAMETERS

—MEasLre

mode b
nlts

25 G5¢/s

MORMAL

= Terminate the output of the 4969A Pulser with the 4962-10 adapter (50Q to 1MQ)

as shown in Figure 5-14.

» Press Clear Sweep. After 100 sweeps record over+(A) and rise(A) in Table24.

» Repeat the DC 1MQ Overshoot and Rise time test for the other channels,

substituting channel controls and input connector.

= Recall LC684P085.PNL for Channel 2, LC684P086.PNL for Channel3

LC684P087.PNL for Channel 4, or configure the DSO as shown in 5.13.a. and

make the necessary changes.

» Record the test results in Table 24, and compare the results to the limits.
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Figure 5-14 : 1IMQ Overshoot & Rise time Equipment Setup
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	5.2 Test Equipment Required
	5.2.1 Test  Records
	5.3 Turn On
	5.4 Input Impedance
	Specifications
	a. DC 1M(
	a. DC 1M(
	a. DC 1M(
	With no signal connected to the inputs
	( Set the generator frequency to 300 kHz
	( Set the generator amplitude to measure 0.200 mW on the power meter.
	( Repeat the above measurement for 1.1 MHz, 30.1 MHz, 300.1 MHz, 700.1 MHz, 1000.1 MHz. & 1500.1 MHz Record the generator output amplitude readout in the third column of Table 15.
	( Set the generator frequency to 300 kHz
	( Set the generator amplitude to measure 0.800 mW on the power meter.
	( Repeat the above measurement for 1.1 MHz, 30.1 MHz, 300.1 MHz, 700.1 MHz,1000.1 MHz & 1500.1 MHz. Record the generator output amplitude readout in the third column of Table 16.
	( Measure for at least 100 sweeps, record the average value of sdev(1)    in Table 18.
	5.10 Trigger Level
	5.12 Time Base Accuracy
	5.13 Overshoot and Rise time  (10 % - 90 %)
	( After 100 sweeps record over+(A)  and  rise(A)  measurements in Table 24.

