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_Checks and Adjustments

This section contains procedures 1o examine measurement limits, check electrica)
specifications, and to manually set all internal adjustments. This procedure
provides a logical sequence of check and adjustment steps, and is intended to
return the amplifier to specified operation following repair, or as a pan of a routine
maintenance program. To functionally test the oscilloscope, perform the parts
which have a “yes” indication in the Functional Test column of Table 2-1,
Measurement Limits, Specifications, Adjustments and Functional Test.

Refer to the [IA34 Users Reference Supplement for more information about
advertised specifications and amplifier operation. At the beginning of each pan
the specifications or measurement limits are given. Then, the setup for each
procedure in that part provides information conceming test equipment setup or
interconnection. Refer to Table 2-2, Test Equipment for more information
concerning test equipment used in these setups.

Tabfe 2-1 — Measurement Limits, Specifications, Adjustments, and Functional Test

SRR R

Part and Description

e L e e

Adjustments Functional
(Adjust) Test

Measurement
Limits (Examine)

Specifications
(Check)

Pan 1 Initial Setup

none none ves

none

Pan 2 Enhanced
Accuracy

none successful yes

execution

none

Pan 3a High Frequency
Response:  Standard
Procedure

Mainframe  High
Frequency Response

Amplifier Step Response

Bandwidth:
Verlflcatlon

Amplifier
Performance
Procedure

Amplifier Bandwidth:
Functional Test Procedure

none none no

HF1, HF2, HF3, and no
HF4 so that the

CH1, CH2, CH3,

and CH4 aberra-

tions respectively,

are within 4.5%

peak and 7% p-p

difference between none
two waveform aber-
rations 34.5%

peak and 7% p-p

refer to Table 2-3
for the bandwidth
specifications

none

peak-peak rmea-
surement =848 mv
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Table 2-1 — Measurement Lirmits, Specifications, Adjustments, and Functional Test (cont
E!i-i’EE’FE’Fﬁfiﬁﬂﬁﬂﬁm3336'&:EWE%&W&E%&%EM&#@&@?@W%WW%W* i

Part and Deséription

“Measurement .
Limits (Examine)

Specifications
{Check)

Adjustments
(Adjust)

R e R S b B R , .

- Funetional
Test

Pan 3b High Frequency
Response: Alternate
Procedure

Mainframe High
Frequency  Response

Amplifier Step Response

Amplifier  Bandwidth:

Performance  Verification
Procedure

Amplifier  Bandwidth:
Functional Test Procedure

none

difference betweer none

two waveform aber-
rations =4.5%
peak and 7% p-p

none none

HF4 8o that the
CH1, CH2. CH3,
and GH4 aberra-
tions respectively,
are within 4.5%
peak and 7% p-p

refer to Table 2-4 nane
for me bandwidth
specifications

peak-peak [Mea~
surernent 2848 mV

HF1, HF2, HF3, and no

Part 4 Overload

input impedance:
goes to 1 M{2

Pan 5 Input Resistance

1MO £ 5K
50 2 4-05 &

Pan 6 Vertical Accuracy

DC Balance

DC Offset

from5mvio 10V,
trace within @ 0.2
divs of center.

from 1 mVto 2 my,
trace within =1 div
of centey

peak-peak mea-
surement is 5V
=490 mV for me
11300-8eries and
5V =4+ 57 mV for the
11400-Series

top Of waveform
vertically centered
within 0.5 divi-
sions

Checks and

Adjustments
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Table 2-1 ~ Measurement Limits, Specifications, Adjustments, and Functional Test (con) '
O S A R e

-
B

~ Part and Description . ' Measurement ° . Specifications * ~ Adjustments’ Functional
'~ Limits (Examnine)  {Check) ~ (Adjust) Test ’

Part 7 Bancwidth Limit none &t 100 MHz iimit; none ves
' ‘ 245ns < rise time
< 4.55 N5

at 20 MHz lirnit:
12.3 ns = Jise time
< 22775

Part 8 AC Coupling baottom of square
wave near Certer
graticule line and
waveform cantered

on scresn

Part 9 DC Balance refer to Table 2-5

Part 10a AV DC Accuracy: within £0.63%
11400-Series Mainframe
Procedure

Part 1 Ob AV DC Accuracy: within ==1.2%

11300-Series  Mainframe
Procedure

Part 11 DC Offset Accuracy refer to Table 2-S
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Description

Table 2-2, Test-Equipment, lists recommended test equipment for use In this
* “manual. The Functlonaf Test column of Table 2-2 indicates, with a check mark
(#), the test equipment that 18 recommended if you are only performing a
functional test. Procedure &teps are based on the test equipment examples given,
but otherequipment with similar specifications may be substituted. Test results,
setup information, and related connectors and adapters may be altered K you use

different  equipment.

Table 2-2

Specification

Tesf Equlpment

R S

Functional
Test

Exampl% of Recommended
Test Equipment

11000-Series
Oscilloscope  mainframe
that accommodates
amplifiers

Tektronix mainframe that
accommodates  amplifiers

TEKTRONIX »
11301 Programmable Oscilloscope
11302 Programmable Oscilloscope
11301A Counter Timer Oscilloscope
113024, Counter Timer Qscilioscope
11401 Digitizing Oscilloscope
11402 Digitizing Oscilloscope
11403 Digitizing Oscilloscope

Power Module

Tektronix four-cornpast-
mernt power module

TEKTRONIX TM &04 Power Module

Leveled Sine Wave
Generators

2580 MMz to 1000 MHz,
Leveled variable
amplitude, 50 ¥Hz or
6 MHz reference

TEKTRONIX SG 504 Leveled Sine
Wave Generator with a TM SO&Series
Power Module

260 kHz to 250 MHz,
Leveled variable
amplitude, 5Q kHz or

6 MHz reference

TEKTRONIX 8G 503 Leveled Sine
Wave Generator with a TM 500-Series
Power Module

Power Supply

Continuously variable from
0-40 V; cument limit,

adjustable from (-400 mA;

20V at 400 mA with
overcurrent protection

TEKTRONIX PS 503A Dual Power
Supply with a TM E00-Series Power
Module

DC Voltage Calibrator
(optional)

output, 0-4 v

Data Precision 8200

Pulser

Amplitude: 250 mv
Rise rime; =125 ps
Aberrations: = 1%

TEKTRONIX 067-0881-01 Tunnel diode
Calibration Fixture

Digital  Multimeter
(witest  leads)

Accuracy =0.01 %

Fluke 8£R42A Digital Multimeter

Signal  Standardizer

Tektronix  Calibration
Fixture with interlace
connector modified for
11000-Series use

TEKTRONIX 087-0587-02 Signal
Standardizer

Checks and Adjustmenms




‘Table 2-2 ~ Test Equipment (cont) : L
R L e e e L B N
»* Descrip t ion Minirum . Examples of Recnmmendad + Functional )
Specification Test Equipment Test

Calibration  Generator Period, 0.1 ts TEKTRONIX PG 506 Calibration ¥
Amplitude, -60 V Generator with a TM 500-Series
Square wave output, Fowear Module
0.28% accuracy, 1-2-5
ampl selection from
200 uV p-p to 100 p-p,
™ 1 ms poriod, fast rise
<1ns

Coaxial Cable, 36-inch 50 , 36-inch male BNC Tektronix Part {12-0482-00
(2 required) connectors

Coaxial Cable, 42-inch 50 0, 42-inch male BNC  Tektronix Part 012-0057-01
(2 required) connectors

édapter, BNC to Alligator ~ BNC Female to Clip leads  Tekironix Part 013-0076-00
lips

Term Conn Link Shorting strap Tektronix Pert 131-0893-00

Attenuator, 1 OX Impedance: 80 (. one ‘Teklronix Part 01 1-0059-02
male and one female BNC
connector

Adapter, BNC-to-Banana BNC Female-tc-Dual Tektronix Part 1Q3-0020-00
(2 required) Banana Connector

Adapter, T BNC, T; Two female and Tektronix Part 103-0030-00
one male BNC cennector

50 ) Termination Impedance: 50 Tektronix Part 011-0049-01

Accuracy, within 2%,;
connectors, BNC

Resistor 430 £}, 10% tolerance; Tektronix Part 303-0431-00
power rating, 1 W

Alignment Tool Insulated ~ slot Tektronix Pert (03-0675-01
(insulated slot)

Magnetic ~ Screwdriver Holder for Toot Ups Tektronix Part (Q3-0223-00

Torx Screwdriver Tips #8 tip Tektronix Part 003-1415-00
#7 tip Tektronix Part 003-1293-00
#8 tip Tekironix Pan 003-0864-00
#10 tip Tektronix Pan QQ3-0814-00
#10 tip narrow shank Tekironix Part 003-0815-00
#15 tip Tektronix Parf 003-0966-00

Integrated ~ Circuit IC insertion-extraction General Tool PN US0SBG or
Extracting Tools pliers, 28-pin type equivalent
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" Table 2-2 — TestEquipment conty -t ( :
'«%&w&ﬁﬁs%’i .E&E..?&&&fﬁi MWMMMMW%WWWWWWM T mﬁmﬁ’m:mwmfm A -

" Description * Minimum B Examples of Recommended . - Functional . .
: ‘ Specification Test Equipment Test

Neédlé-nose pliers

Tweezers

Static Control Mat Tektronix Pan 006-3414-00
Wrist Strap Tekironix Part 005341500

Using These Thefirst-time usershould familiarizéhemseiveswiththeproceedinginformation
Procedures prior to performing the procedures in the parts that follow.

Conventions in this Manual
Inthese procedures, me following conventions areused:

m  CAPITAL letters within the body of text identify front panel controlsindicators,
and connectors (for example, MEASURE) on the mainframe and amplifier.

Boldletters identify menu labels, display messages, and commands typed In
from a terminal orcontroller.

Initial Capital letters identify connectors, controls, and indicators (for
example, Position) on associated test equipment. Initial Capital letters also
tdentify adjustments inside the amplifier (for example Verl Pos).

in some steps, thefirst word is italicized to identify a step that contains a
performanceverificationand/oranadjustmentinstruction. Forexample, If
Checkisthefirstword Inthe title of a step, an electrical specification Is
checked. If Adjust appears in the title, me step Involves an electrical
adjustment. if Examineis the first word in the title, the step involves
measurement limits that are used as calibration guides theselimits arenctto
be interpreted as electrical specifications.

Aheading systemis used to readilydentify the steps that contain performance
verification and/or adjustmerinstuctions. For example, if Checkis the first word
inthe title of a step, an electrical specification is checked. l’/Adjust appears in
thetitle, thestepinvolvesanelectricaladjustment. If Examine s the first word in
the ftitle, the step concerns measurement limits that indicate whether the

instrument is operating properly; these limits are not to be interpreted as electrical
specifications.

Checks and Adjustments




Initialized Setting L " .
" At:the beginning of most steps, you are instructed to lritialize thé instrument as
pan ofthe setup, The Inltialize feature, avaiiabie through the UTILITY menu,
presets.all mainframe controls and functions to known values. Initializing the
instturment at me beginning of a step eliminates the possibility of settings from
previous steps causing erroneous or confusing results. For more information on
initialization. refer to me mainframe User Reference manual.

Menu Selections and Measurement Techniques

Details on measurement techniques and instructions for making menu selections
are generally not included in fhig procedure. Comprehensive descriptions of
menus and instrument features are located in me mainframe  U/ser Reference

manual.
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Part T Performihe Checks and Adjustment procedure within the ambient temperature
Initial Setup ‘range of + 18%and +28°C, to ensure proper rnainframe ‘and-amplifier operation.

‘}-

m . To avoid damage t any of the equipment, set the marnframe
§.caimo ONISTANDBY switch to STANDBY before installing or removing

ampiffiers.

Tuming ths mainframe power off during probe calipration,
self-calibration, Extended Diagnostics, or other intense systern
activity may resuft In some Internal gata being corrupted. If
corruption oGours, refer to Restoring Callbration Date in Section 3.

d Step 1. Power on the following test equipment, so that it is warmed up  with
the mainframe and amplifier to be tested.

Power supply

Calibration  generator

Leveled sine wave generators
Digital - multimeter

[7] step 2. With the ON/STANDBY switch set 19 STANDBY. Connect the
mainframe to a suitable power source.

(] Step 3: Install a Signal standardizer in the Center plug-in compartment and
me T1A34 Amplifier in me Left plug-in compartment. If you are performing a
functional test, it is NOf necessary to install the signal standardizer.

] Step 4 Set the front panel QN/STANDRY switch to ON.
U sStep 5: Allow the equipment to warm up for 20 minutes before continuing.

Checks and Adjustments




Part 2 When digplayed, the Enhanced Accuracy symbol (EA) indicates that the
Enhanced Accuracy instrument is &t its highest Accuracy state:” The mainframe saves the time of
. ' ‘calibration~and ambient temperature for use in maintaining the Enhanced
Accuracy state.’

For more information about the Enhanced Accuracy state, see Enhanced
Measurement Accuracy Indicator in the mainframe User Reference manual.

White Enhanced Accuracy Is in effect, to verify the DC measurement accuracy of
the amplifier and mainframe system, apply end monitor test voltages, and
compare these test voltages with the measurements made on the  &¢reen.

Specification
When invoked, me seN-calibration activity executes successfully.

Setup to Check Enhanced Accuracy

Mainframe

Setup to Check Enhanced Accuracy

Procedure to Check Enhanced Accuracy
[7] step 1: Initialize the mainframe’s settings.

Leftplug-in nosettingchanges
Mainframe no setting changes

Signal standardizer . e .« 4s. ... notused in this part

Step 2 Twenty minutes after power-on, the mainframe must recalibrate
itself to achieve me Enhanced Accuracy state. Press the ENHANCED
ACCURACY hutton. A prompt then appears on the display. Press the
ENHANCED ACCURACY button again. Enhanced Accuracy is achieved after
a couple of minutes.

Turning the mainframe’s power off during Enhanced Accuracy testing
may result in losing 80/ of the non-volatile RAM data. This could
cause diagnostic errors &f the next power-up, and cause the
mainframe o operate unpredictably. # 1hi8 event occurs, refer to .,
Restoring Calibration B8t in your mainframe’s Service Reference

mantal.
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Part 2 Enhanced Accuracy : -

1

[ step 3: Check that the message, Enhanced Accuracy in Progress
"+ (indicatingthat the rmainframe is attempting to achieve Enhanced Accuracy)
appears.

[] step 4: Check that the message, Enhanced Accuracy completed end
passed or Self calibration completed successfully (indicating that the
Enhanced Accuracy state has been achieved) appears. (The EA indicator

appears on the display when Enhanced Accuracy is completed.)

Checks and Adjustments




Part 3a Theainplifier high frequency peaking is adjusted so that the bandwidth is
High Frequency adequate and the-abermations are not excessive. The Standard Procedre Uses ar
Response: 11400-Series mainframe to ensurematthe amplifier’ performsproperly.inany
Standard Procedure mainframe. |f an 11400-3eries mainframe i not available, then use the Alternate
Procedure at the end of this part.

First, the signal standardizer provides a reference waveform to characterize the
mainframe high frequency response. Mainframe aberrations are displayed at 2%
perdivision, Amplitude is measured aspecificationfrequencies.

Then, the step responsewavafomis comparedwiththe characterizations ofthe

waveform In the Procedure to Examine Mainframe High Frequency Response to
determine the amplifier' contributiontothe aberrations.

Finally, the displayed amplitude is checked at the specification frequencies to
determine the amplifier's contribution to the bandwidth.

A}

Measurement Limits

Thedifference betweenthe twowaveformaberrationsshouldnotexceed4.5%
peak (2.25divisions)and 7% (3.5 divisions) peak-to-pesk. (One majograticule
division = 2%.)

Specification (Performance Verlfication)
Refer to Table2-3forthe bandwidth specifications.

SpeclHication (Functional Test)
A peak-peak measurement 2848 mV.

Setup to Examine Mainframe High Frequency Response

Mainframe

11A341 si e Leveled
e . Sine Wave

| P Generator
CH3 -
cH4

Coaxial Cable

Setup to Exarnine Mainframe High Frequency Response
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Part 3a High Frequency Response:
v Standard Procedure

» Procedure to Examine Mainframe High Frequency Response y

“+ [C] Step™?: First Initialize the mainframes settings; then perform the foIIowing”+ﬂ A=
«Settings in theorder listed: i

Mainframe

UTIUTY major menu ., , , , Instrument Options or Modes
Waveform Sealing (Forced)

- C (center)
TRIGGERmMajormenu . . . ... SourceDes¢

Main Trigger Source Description pop-up menu . . . C (center)
Leftplug-in................... not used in this procedure

Signal - standardizer
Vert or Horiz+ Step Resp

Position 12 o’clock

AMPlItUAE s ute e e 8 o'clock
Mainframe

Main Slze

position positive pulse transition
one divisionfromleft edge of graticule

Acquire Dege pop-up menu
Average N..................... peee
SetAvgN....... et e ea e et 8
Signal - standardizer
Amplitude C S-division vertical step
Mainframe

Vert Pos: Wim ...,....position top of step on center
horizontal graticulline

VertMag:Wfm .. ...................... e
Leveled sine wave generator
FreqUuenCY s ivvsveervrssnnnnns PR e ke Ref

Step 2. Record the displayed waveform on graph paper or make a hardcopy
ofthe display. Thiswaveformis used inthe Procedure to Examine/Adjust
Amplifier Step Response for comparison against the amplifier step response.

Step 3. Set Average N to Off. Set Main Size to 10 ps/div.
Step 4:  Setthe signalstandardizer Test switch tovert orHoriz Freq Rasp.

Step 5. Setthe leveledsinewave generator outputaraplitude so that the
signal standardizer CW Leveled light is on. Ensure that the light remains on
throughout the following steps. The reference frequency must be between
50kHz and 6 MHz.

Step B:  Setthesignal standardizer Position and Amplitude for &-division
display amplitude, centered on the screen.

Checks and Adjustments




Part }a High Frequency Response:
Standard:Procediiire

D ‘Step 7: Set the leveled sine wave generator frequency to each Test
Frequency it mlumn (1) of Table 2-3, and record the Displayed Amplitude i |
. column (2) ‘onka copy of Table 2-3, This data is used in the Procedure to
Check Amplifier Bandwidth for caletitatingthe amplifier bandwidth.

* This.procedure may require more man one leveled sine wave generator to
test allthe Test Frequencies listed. When changing to another leveled sine
wave generator, repeat Steps 5 and 6.

[] Step 8: Set the mainframe ON/STANDBY $witch to STANDBY

D Step9: Remowve the signal standardizer from the Center plug-in
compartment. Remove the amplifier from the Left plug-in compartment and
install it in me Center plug-in compartment.

Setup to Examine/Adjust Amplifier Step Response
(AIR1027, ATR1029, ATR1041, AIR1043)

Malniframe
pioniin i

Caltbration
Generator

Coaxial Cable
Setup 10 Examine/Adjust Amplifier Rep Response

Procedure to Examine/Adjust Amplifier Step Response
(A1R1027, A1R1029, ATR1041, ATR1043)

]:] Step 1. Perform the following settings in the order listed:

» Remove the left Side cover from the amplifier.

M nsert the amplifier it me mainframe Center plug-in compartment.
#  Connect me pulser to the CH 1 input connector

o Connect a 50 £ coaxial cable from the calibration generator High Ampl
Qutput connector to the pulser.

Calibration  generator
Function switch . . . . . . . High Ampl
Period . . . . . . . 0.1 ms

Pulse Amplitude : : : : . Max

Pulser
T Triggered fully clockwise

1 1434 Service Reference




Fart 3a High Frequency Respanse
Standard-Procedure

Mainframe ¥

-ON/STANDBY.switch ~ ..o............
Wait for calibration cycle to
UTIUTY majarmenu . ..........oouanee Srrnaneaas ++ Inttialize
UTILITY major menu Instrument Options or Modes
Waveform Scaling (Forced)
Center plug-in
CH 1 Display on/off
Mainframe
Vert Size 50 mVifdiv
Impedance .. 508
Main Size | ps/dw
Main Pos posmon puslhve-gmng edge to first
graticute line from left edge of graticule

Pulser

TD Triggered Level fotate control counterclockwise
until the step disappears, then rotate

clockwise just enough to obtain a step

Mainframe

Main Size , .. 2ns/div

Main Pos position positive-going edge between the first and
second graticiie lines from the left edge of the graticule

Vert Offset position top of step 2.5 divisions above
the center horizontal graticule line
Acquire Desc pop-up menu
Average N

Numeric Entry & Knob Res pop-up menu
vert size 5-division step amplitude display
position right side of trace to the
center horizontal gratlcule line
, . set readout for 10% of present readout (-4 mV/div)

+ +» position right side of trace to the
center horizontal graticule line

D Step 22 Examine the displayed waveform with the waveform recorded in the
previous Procedure to Examine Mainframe Step Response and examine the
amplifier's contribution for aberrations within 4.5% peak (2.25 divisions) and
7% peak-to-peak (3.5 divisions). (You can use AWVert cursors or Horizontal
Bars to measure this amplitude.)

DO NQT attempt to optimize the aberrations if they are within the
Statad limits. Proceed to Step 4.

[] Step 3: Adjust HF1, R1027 on the Al Main board, so that the CH 1
aberrations are within 4.5% peak (2.25 divisions) and 7% peak-to-peak (3.5
divisions). Refer to Figure £2-1 for adjustment locations.

D Step 4. Remove the displayed waveform.

Checks and Adjustments




Part 3a High Frequency Response:
Standard Procedure

’ Step 5. ‘Move the pulser to the CH 2 input connector, Then, repeat Step 1
boginning at the Center plug-in settings and proceeding through Steps 2, 3,
and 4 in this procedure (the adjustment is performed usirigthe HF2

adjustment, R1029).

! .
™

|:| Step 6: Move the pulser to the CH 3 input connector. Then, repeat Step 1
beginning at the Center plug-in settings and proceeding through Steps 2, 3,

and 4 in this procedure (the adjustment is performed using the HF3
adjustment, R1 Q41).

Step 7. Move the pulser to the CH 4 Input connector. Then, repeat Step 1
beginning at the Center plug-in settings and proceeding through Steps 2, 3,
and 4 in this procedure (the adjustment Is performed using the HF4
adjustment, R1043).

R1027

wr
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i iaa;;;-& i ;tf.ié f:i‘

e REE
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T

E
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=
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4
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£
3
&
3
3
=z
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=
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A
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Mdriianild
INANAY
Mtnveonie

B1041 o1n4as
HF2 HFg

Figure 2-1 — Al Main Board Adjustment Locations
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Pant 3a High Frequency Response:
Standard Procedure

Setup to Check Amplifier Bandwidth: Performance Verification Procedure

Malnframe

Leveled
Sine Wave
Generator

EZEn 2 10X Attenuators Coaxlal Cabi
O eonnaated vat) oaxial Gable

Setup fp Check Amplifier Bandwidth; Performance Verification Procedurs

Procedure to Check Amplifier Bandwidth: Performance Verification Procedure

[[] step 1: FirstInitialize the mainframe’s settings, then performthe following
settings In the order ligted;

Cemter plug-in
CHI Display on/off
Mainframe
Maln §fze . . ., ., .. ..
Impedance . . . . . . .. . . 5010
Leveled sine wave generator
Amplitude . . . .. . . i v
Frequency C . cere

4V pp
Fief

If the leveled sine wave generator has a remote leveling head, then you must
connect it to the amplifier Input connector without additional coaxial cables.

The reference frequency must be between 50 kHz and 6 MHzZ

Pefform this procedure for each Vertical Size listed in column (3) of Table 2-3; then
repeat for CH 2.

This procedure may require the use of more than one leveled sine wave generator
to test all the frequencies listed in Table 2-3.

If the leveled sine wave generator is not equipped with internal attenuators, then
use the 10X attenuators at the amplifier input when setting amplitude.

To measure the amplitude, either count tne divisions, or use the AV cursors.

D Step 2: 8a! the leveled sine wave generator amplitude as shown in the
Reference Amplitude column (4).

D Step 3: Set the leveled sine wave generator frequency as shown in ihe
Frequency column (1).

Checks and Adiustments




Part 3a High Frequency Response;
Standard Proceture

[} step.4! ' Record the Displayed Amplitude In  cohamn (9).

[] step 50 Check that the amplifier amplitlide, computed By dividing column (5) *
'BY column (2), is at least the value shown in column  {E).

[:] Step 6: Set the leveled sine wave generator to the reference frequency.

If there are any failures, then the step response must be readjusted for the
appropriate deflection factors, so that the Measurement Limits for step response
aberrations and the Specifications for bandwidth are both met.

1 IA34 Service Reference
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Table 2-3 — 11434 Amplifier Bandwidth

2INPAn0Id pIEPURIS

Test
Frequengy
HHz !

@
Mairframe
with
Standardizer

G

(B

Mainframe with Amplifier

)
Amplifier
only

Displayed
Amplitude;
div

Reference
Amplityde:
div

Bisplayed
Janplitude:
diy

Calculated
Amplitude:

vol (3} = col (&)

CH2

CHi

CH1

CH2

CH}

- CH4 -

200

1 v

__>0.518

300 |

500 rry'idiv

___=0.518

| »0.518

| »0518

=0.777

|_>0.777

30377

200 -

50 m¥idiv

077

20777

=0.777

| 0777

300

20 mVfdiv

=03

0777

=077

| =077

300

10 rn¥idiv

=03

r,,_alll.?i"?'
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Part 3a High Frequency Response;
Standard Procedure

" Setup’to Check Amplifier Bandwidth: Functional Test Procéture

]

Leveled
Sine Wave
Generator

—
—

42-inch
Coaxial Cable

Setup fo Check Amplifier Bandwidth; Functional Test Procedure

Procedure to Check Amplifier Bandwicth: Functional Test Procedure

D Step 1: First (nitialize the mainframe’s selings, then perform the following
senings in the order listed:

Amplifier
CH 1 Display an/off
Leveled sine wave generator
Frequency
Mainframe

werrress.. 100 ns/div

D Step 2: Select the Peak-Peak measurement to measure the peak-tp-peak
amplitude of the waveform.

D Stepd: Set the leveled sine wave generator for 1.2 V peak-to-peak.

D Step4:  Set the leveled sine wave generator Frequency control to the
maximum bandwidth frequency specified for ME  mainframe-amplifier
combination. This limit is displayed as SW Limlt (WAVEFORM button).

[:] Step 5: Set the Main Size to display several cygles of the waveform.
[:I Step 6. Check that the measurement is at least 848 WV (70.7% of Step 3).
[]step 7:  set the CH 1 display onioff button to off.

D Step 8. Move the coaxial cable to the CH 2 input and $et its display on/off
10 on.

D Step9:  Perform the Steps 1 t@ 8 for the remaining channels.
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* Part 3b The amplifier high frequency peaking is adjusted so'that the bandwidth Is

‘High Frequency - @dequats and the aberrations are not gxcegsive. This Altemative Procedure is _
Response: used when the available mainframe is an 11300-Series. Performance is assured '

‘Alternate Procedure only for the particular amplifier and mainframe combination examined and
adjusted during this procedure.

First, the mainframe performance Is characterized at the specification frequencies
using the signal standardizer.

Then, the amplifier and mainframe aberrations are displayed at 20% per divislon.

Finally, the displayed amplitude is checked at the specification frequencies to
determine the amplifier's contribution to the bandwidth.

Measurement Limits
The waveform aberrations should net exceed 4.5% peak (0.275 division) and 7%
(0.35 dlvislon) peak-to-peak. One major graticule division = 20%.

Specification (Performance Verification)
Refer to Table 2-4 for me bandwidth specifications.

Specification (Functional Test)
A peak-peak measurement =848 mV.

Setup to Examimne Mainframe High Frequency Response

 Mainframe

Signal Leveled

Stand- Sine Wave
ardizer Generator

ol -
eOPl vt

I

Coaxial Cable

Setup to Examine Mainframe High Frequency Response

Checks and Adjustments




Part 3b High Frequenclg Response:
Alternate Procedure

Procedure to Examine Mainframe High Frequency Response

“[J Step 1:. First initialize the maintrame’s settings; then parform the following -
seftings inthe orderlisted:

Mainframe:
Waveform.., PP - (-1 -1y
Trigger Source ey eiss. C (center)
HORIZONTAL SIZE . . . ... oo, 10 ps/div
Left plug-in. ., not used in this procedure

Signal standardizer
Vert or Horiz Freq Resp
Leveled sine wave generator
Frequency
The reference frequency must be between 50 kMz and'6 MHz.

[JStep2: Sat the leveled sine wave generator output amplitude so  that the
signal standardizer CW Leveled light is on. Ensure that the light remains on
throughout thdollowingsteps.

[Jstep 3:  Setthe signal standardizetPositionand Amplitude for ag-division
display amplitude, centered onthescreen,

d Step 4: Set the leveled sine wave generator frequency to each Test
Frequency incolumn (1) of Table2-4,and record the displayedampiitude in
the Displayed Amplitude column (2) on acapy of Table2-4, This date Is used
inthe Procedure to Check Amplifier BandwidtHer calculating theampilifier

bandwidth.

misprocedure may require more than one leveled sine wave generator to
testall the Test Frequencias listed. When changingte another leveled sine
wave generator, repeat Steps 2 and 3.

[ Step & Set the mainframe ON/STANDBY switch to STANDBY

[ Step & Removethe signalstandardizer fromthe Canter plug-in
compartment. Remove theampiifier from the Left plug-incompariment, and
install # In the Center plug-in compartment.
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© Part 3b High Frequency Hesponse
A!ternate Procedure

Setup to Examine/Adjust Amplifier Step Response
L (AIR1027,ATR1029, A1R1041, A1R1043} =

- Mainframe

Calibration
Generator

/
Prienr Coaxial Cable
Setup to ExaminefAdjust Amplifier Step Response

Procedure to Examine/Adjust Amplifier Step Response
(AIRIO27, AIRIO29, A1R1041, ATR1043)

D Step 1.  Perform the following settings in the order listed:
®  Remove the left slde cover from the amplifier.
B Insert the amplifier into the mainframe Center plug-in compartment.
o Connect the pulser to the CH 1 input connector.

m  Connect a 5 [} coaxial cable from the calibration generator High Ampl
Quiput CONNector to me pulser.

Calibration  generator
Function switch

Pulse Amplitude
Puiger
TD Triggered Level
Mainframe
ON/STANDBY switch ,, .., ..
Wait for calibration cycle to complete
UTILITY major menu
Center plug-in
CH 1 Display on/off
Mainframe
VERTICAL SIZE ,
Impedance
HORIZONTAL SIZE

HORIZONTAL POS . , , . position posmve going edge to first
graticule | i n e fromlefredgeof graticide

Checks and Adjustments




Pert 3b High Frequency Response:
Alternate Procedure

Pulser . o i
TD Triggered Level -, ..........rotate, control counterclockwise -,
| until the step disaﬁpears, then rotate .
clockwisejust enoughto obtain a step
Mainframe
HORIZONTAL SIZE, .,
HORIZONTAL POS . , position  positive-going edge between
the flrst and secondgraticule lines
from the left edge of the graticule
VERTICAL OFFSET position top of step 2.5divisions above
the center horizontal graticute line
VERTICAL SIZE: FINE .. Sdivisionstepamplitudedisplay

d Step 22 Examingthatthe displayedwaveformaberrationsarelessthari
4.5% peak (0.225 division) and 7% peak-to-peak (0.35 division). (You can
use AVert cursors to measure this amplitude.)

DO NOT attempt fo-optirnize the aberrations if they are within the
stated limits. Proceed to Step 4.

) Step 3. AdjustHF1, R1027 on the Al Main board, sothat the aberrations are
within 4.5% peak (0.225 division) and 7% peak-to-peak (0.35 division). Refer
to Figure 2- for adjustment locations.

Step 4. Remove the displayed waveform.

Step 5:  Move the pulser to the CH 2 input connector. Then, repeat Step 1
beginning at the Centerplug-insettings and proceeding throughSteps 2, 3,
and 4 inthis procedure (the adjustment isperformed using theHF2
adjustmentR1029).

Step 8 Move the pulser tothe CH 3nput connector. Then, repeat Stepf
beginningatthe Centerplug-in settingsand proceeding through Step2, 3,
and 4 in this procedure (theadjustmentis performed using theHF3
adjustment, R1041).

Step 7. Move the pulsar to the CH 4 input Connector. Then, repeat Step 1
beginning at the Center plug-in settings and proceeding through Steps 2, 3,
and 4 inthis procedure (theadjustmentis performed using the HF4
adjustment/1043).
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Part 3b High Frequency Responsea
Alternate Procedure

Setup to Check Amplifier Bandwidth: Perfarmance Vetification Procedure
. . " I

S
U

Mainframe

Leveled
Sine Wave
Generptor

e 2 10X Attenuators y
O e neoted yob) Coaxial Cable

Setup to Check Amplifier Bandwidth: Performance Verification Frocedure

Procedure to Check Ampiifier Bandwidth: Performance Verification Procedure
d Step 11 First |ndtialize the mainframe’s settings, then perform the following
settings tha order listed:

Center plug-in
CH1 Display on/off
Mainframe
HORIZONTAL SIZE 10 psfdiv

Leveled gine wave generator
F. Ty 701 N ' .

Frequency LR R B BN L N N I N B B L

If the leveled sine wave generator has a remote leveling head, then you must
gonnect it to the amplifier input connector withowt additional coaxial cables.

The reference frequency must be between &{ kHz and 6 MHz

Perform this procedure for @&¢h Vertical Site listed in column (3) of Table 2-4; then
repeat for CH 2.

This procedure may require the use of more than one leveled ging wave generator
to test all the frequencies listed in Table 2-4,

It the leveled sine wave generator is not equipped with internal attenuators, then
use the 1QX Attenuators at the amplifier input when setting amplitude,

To measure the amplitude, either count the divisions or use the AV cursors.

D Step 22 Set the leveled sine wave generator amplitude as shown in the
Reference Amplitude column (4).

[:] Step 3: Set the leveled sine wave generator frequency as shown in the
Frequency column (1).

DStep 4: Record the Displayed Amplitude in column (5).

Checks and Adjustments




Fart 3b High Frequency Response:
: Alternate Procedure.

d Step 5:. Check that, the-amplifier amplitude, computed by dividing column {8)’
by. column (2), is at least the value shown in ¢olumn .(6).

D Step 6: Set the leveled sine wave generator to the reference frequency.

If there are any failures, the step response must be readjusted for the appropriate '
deflection factors, so that the Measurement Limits fOf step response aberrations
and the Specifications for bandwidth are both met.
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Part 3b High Frequen
1 Alternate Procedure

¢y Response:
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Part 3h High Frequency Response;
Alternate Procedure

¥ Setup to Check Amplifier Bandwidth: Functional Test Procedure

Mainframe

Levefad
Sine Wave
Generator

42-inch
Coaxial Cable

Setup to Check Amplifier Bandwidth: Functional Test Procedurs

Procedure to Check Amnplifier Bandwidth: Functional Test Procedure

d Step 1. First Initialize the mainframe’s settings, then perform the following
settings in the order listed:

Amplifier

CH1 Digplayoryoff . . . . . . . . . . . . on
Leveled sine wave generator

Frequency Cheve Ref (6 MHz)
Mainframe

Impedance

WCALBIZEFIliliil|liiilliiiiilrr! zmmvldiv
HORIZONTAL SIZE , . Ceves, 100 ns/div

]:I Step 2: Select the CURSORS to measure the peak-tc-peak amplitude of the
waveform.

D Step 3:  Set the leveled sine wave generator for 1.2 V peak-m-peak.

d Step 4. Sat the leveled sine wave generator Frequency control to the
maximum bandwidth frequency specified for  the mainframe-amplifier
combination. This limit is displayed as HF Limit (VERTICAL SIZE button).

H| Step 5. Setthe HORIZONTAL SIZE to display several cycles of the
waveform,

D Step 6: Check that the measurement is at least 848 mV (70.7% of Step 3).

D Step 7. Set the CH 1 display on/off button to off.

[I Step 8: Mave the coaxial cable to the CH 2 input and set its display on/off
to on.

d Step 9:  Perform the Steps 1 to 8 for the remaining channels.
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Part 4 This part'shows Me setup and lists the-procedure to check overload.
Overload

wl

Specification
Input impedance goes to 1 M{).

Setupto Check Overload

Mainframe

—_

2
)

S

BNC-to-
Dual Banang

42-inch
Coaxial Cable

Setup to Check Qwverload

Procedure to Check Overload
d Step 1. First Injtialize the mainframe’s settings, then perform the following
settings In the order listed:

Mainframe ... vuviusvesresvsennsnsssnnsnsssnass NO Setting changes

Amplifier
CH 1 Display onfoft . .......... e ,
Power supply

Current Limit . ,
d Step 2. Set Impedance to 50 0.

In the foliowing steps, MMEDIATELY disconnect the cable at the
Input if the impedance does not change within 3 seconds.

|:| Step 3:  Connect the power supply to the CH 1 input using the 42-inch
coaxial cable.

a Step 4 (Check that the input impedance goes to 1 M{) (tne current status is
shown below the Impedance label).

d Step 5:  Disconnect the power supply at the input.

Checks and Adjustments




Part 4 Overload

1] Step 6: Set the Ch 2 display on/offio on.
ad - Step7: "Repeat Steps 2 through 6 for the femaining input thannels.
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Part 5 This pat shiws the setup and lists the procedure to ¢heck input resistance. "

Input Resistance .

Specifications
me specifications for this part are &g follows:

® Impedance resistance is 1 M within £5 kQ.

m Impedance resistance is 80 £ within £0.5 Q.

Setup to Check input Resistance

Mainframe

ey Adapter
: m;:'»m S«.i-.nse

g
4t
)

Digital
Multimeter

42-inch
Coaxial Cables

Setup to Check input Resistange

Procedureto CheelnputResistance

|:| Step 1: First Initialize the mainframe's geftings, then perform the following
settings in the order listed:

Mainframe
Amplifier
CH 1 Display onjoff
Digital multimeter @MM)
Resistance mode
d Step 22 Check that the input resistance is 1 M within <45 KO,

d Step 3 Set CH 1 Impedance to 50 ).
[] Step 4: Check that input resistance is 50§ within 0.5 £.

[:]Step 5. Repeat Steps 1 through 4 for the remaining input channels

Checks and Adjustments




Part 6 Thi& part shaws the setup and lists the procetiure to check vertical accuracy.
Vertical Accuracy DO e

Specrﬁoﬁﬂons

The specifications for thispart are as follows:

» DC balance so that trace is within 4-0.2 divisions of center from 5 mV through
10 V: and =1 division of center from 1 mV to 2 miV.

Peak-Peak measurement of 5V ==90 mV for the 11 300-8eries and 5 V
457 mV for the 11400-Serles,

DC offset so that the top of the waveform is vertically cantered within  ==0.5
divisions.

Setup to Check Vertical Accuracy

Mainirame

Calibration
Generator

Coaxial Cable

Setup to Check Vertical Accuracy

Procedure to Check Vertical Accuracy

D Step L.  First Initialize the mainframe's settings, then perform the following
settings in the order listed:

Amplifier

CH 1 Display onfoff . ... ... .. .. ... ... .. . . . . .. ... ... on
Calibration  generator

Mode . . e e . Stcl  Ampl

Amplitude  Output

Mainframe
Main Slze or HORIZONTAL SIZE 1
Average N (if available)
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Part 6 Vertical Accuracy- -

Check DC Balance- by performing Step 2. ~

D"StEp&: Check the Vertical Size to each position from 10 V through 5 mV and . .

observe that the trace stays within = 0.2 divisions of center. Then, set the,
Vertical .Sjz@to 2 and 1 mV and observe that the trace stays centered within

-1 “division.

Check Gain-—by performing Steps 3 through 7.

[] $tep 3: Comnect the calibration generator output to the CH 1 input using the
42-inch coaxial cable.

[7)Step 4: Setthe Vert Size or VERTICAL SIZE to 1 V/div.
0 Steps Set the Vert Oftset or VERTICAL OFFSET to 425 V.

[:j Step 6 Select the Peak-Peak measurement, if available, or me vertical
amplitude Cunors and measure the peak4o-peak amplitude of the
waveform.

]:] Step 7:  Check that the measurement is 5 ¥ plus or minus

90 N for me 11300-3eries mainframe, or
57 mV for the 1 MOO-Series mainframe.

Check Offset—by performing steps 8 through 11,
(] Step 8 Setthe Vert Offset or VERTICAL OFFSET to 5 V.

[] Step 9: Set the Vert Size or VERTIGAL SIZE to 100 mv/div,

[ step 10: Check that the top of the waveform is vertically centered within
+0.5 divisions.

] Step 11: Repeat the Steps 1 through 10 for me remaining channels.

Checks arid Adjustments




Part 7  This parf'shows the setup and lists ttie procedure to check rise time.
Bandwidth  Limit

Specifications’
The specifications for this part are as follows:

e At a bandwidth limit of 100 MHz, rise time Is between 2.45 and 4.55 ns.
® At a bandwidth fimit of 20 MHz, rise time is between 12.3 and 22.7 ns.

Setup to Check Bandwidth Limit

Mairframe

Calibration
Generator

Coaxial Cable

Setup to Check Bangwidth Limit

Procedure to Check Bandwidth Limit

[[] step 1: First Initialize the mainframe’s settings, then perform the following
settings in the order listed:

Amplifier
CH 1 Display on/off .
Calibration  generator

Fast Rjae

Mainframe
Main Size or HORIZONTAL sizE . . . . . 5 nsfdiv
Main Pos or HORIZONTAL POSITION . . . . . -25.5 n§

[]Step2: On 11400-Sefies mainframes only, calibrate all input channels by
connecting each channel to the CALIBRATOR with the 42inch coaxial cable
and selecting the Probes function in the UTILITY major menu.

[7] Step 3: Connect the calibration generator Fast Rise ouiput (rising edge) to
CH 1 with the 42-Inch coaxial cable.

[] Step 4:  $et the Impedance to 50 €.
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Part 7 Bancwidth Limit

Sat the Vert Size or VERTICAL SIZE to 200 mV/div.
" Settite Ver Offset or VERTICAL OFFSET to ~500 V.
Sat the calibration generator Amplitude to 1 V.,
Select 100 MHz bandwidth limit.
Select the Rise Time measurement, if available.
. Check that the rise time is between 2.45 and 4.5 ns.
1 Set the bandwidth fimit to 20 MHz.
Check that the rise time IS between 12.3 and 22.7 ns.
Set the current input channel display to off.
Set me next channel’s display on/off to on.

Repeat Steps 3 through 14 for the remaining channels.

Checks and Adjustments




Part s This pert shows the setup and lists the procedure to check AC coupling.
A C Coupling . L
g Specifications ¥
The specifications for this part are as follows:
m  Bottom of square wave is edr the bottom graticule line.

B me waveform is approximately centered on the screen.

Sewm to Check AC Coupling

Mainframe

Calibration
Generator

Coaxial Cable

Setup #o Check AC Coupling

Procedure to Check AC Coupling

[Jstep 1: First initialize me mainframe’s settings, then perform the following
settings in ME order listed:

Amplifier
CH 1 Digplay onfoff . . . ..

Calibration  generator
. &td Ampl

Amplitude vrer raaeaes BY

Mainframe
Impedance ,iy4s . 50 £
Vert Ske or VERTICALSIZE ., ,..,,.,,.... . . .500mv/div

Main Size or HORIZONTAL SIZE , .., ., ., .oee o 100 psfdiv

[:| Step 2: Check that the bottom of the square wave is near the center
graticule line.

a Step 3. Select AC Coupling for the CH 1 input.

d Step 4 Check that the waveform is approximately centered on the screen
(duty cycle will cause some variation).
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Part 8 AC Coupling

- v | E] Step 5. Set the CH 1 display on/off to off.

- ] step 8; Move coaxial cable to the CH 2 input and set Ifs display on/off to ¢«
on.

D ‘Step 7. Repeat Steps 1 through & for the remaining channels.

Checks and Adjustments




i : partg ‘
DG Balance

5

Theposition of he displayed trace with no input signal applied is examined,

' * 4 -
‘The purpose of ﬂ'ii_srprgcadure is to confirm that DC balande-ctan“ be
accomplished accurately. This procedure does. not test for drift dver time or
temperature. Therefore, the specifications are more stringeht than the
specifications in the 71434 User's Reference Supplement aned this procedure
must be performed immediately after Enhanced Accuracy calibration.

Speciications
Refer to Table 2-6,

Setup to Check DC Balance

Mainframe

Setup to Check DC Balance

Procedure to Check DC Balance

d Step 1:  First Initialize the mainframe’s settings then perform the following
settings In the order lied.

Center plug-in
CH 1 Display onjoft

Mainframe
Vert Size or VERTICAL SIZE
BWLimitorWFLimit.................
Impedance

ad Step 22 Check that me displayed trace position Is at the  center graticule
line, within the value Shift listed in Table 2-5 for each Vert Size setting.

If you are using the 11300-Sefies mainframe, yse Vertical Cursors to help
measure the trace position.

If you are using the 1140(-Sefies mainframe, set Average N to On and use Mean
(whole zone) in the Measurement pop-up menu to help measure the trace

position.

Repeat Step 2 for each channel.

1 7A34 Service Reference




. * Part 9 DC Balance

i

“Table 2-5 = i 1A34 Ampiifier DC Balance
e e e
t 1 1400-Series Shift 300-Series Shiit .
Vert size (= div) (£ mv) (L div)

10 Vidiv 630 0.093
V/div 330 0.095
Vidiv 146 0.103
Vidiv 85 0.115

V/div 33 0.095
Vidiv 0.103
V/div 8.3 0.115
mV/div X 33 0.096
mV/div 0.103
mv/div 83 0.115
mv/div 55 0.140
mvdiv 37 0.215
mV/div ] 0.340

Checks and Adjustments




* Part10a  Thesystém AV DC Accuracy is checked using aprecigion digital muftimeter and
‘AV DC-Accuracy: — power supply.
L 11400-Series The purpose ofthis procedure is to confirm that theamplifier oan be accurately
Mainframe Procedure  calibrated. Thisprocedure does not test for mainframe oalibratiorivoltage
reference accuracy or long term stability. Therefore,the mainframe Is

characterizedand tests mustbe performedimmediatelyaferan Enhanced
Accuracy calibration. Also, the amplifier specifications are more stringent than

those in me 7 7434 User's Reference Supplement.

Specification
AV DC Accuracy within 4-0.83%.

Setup to Characterize the 11400-Series Mainframe

Calibrator Output ——\

Mainframe

Dighal
Mudtimeter

Aiiinleinii

Coaxal Cable —/

Setup t0 Characterize the 11400-Serfes Mainframe

Procedure to Characterize the 11400-Serfes Mainframe
d Step 1. Perform the following Settings:

Center plug-in . v+ o1, NO Setting changes
Mainframe
UTILTY majormenu . ...,,..... ..., Extended Diagnostics
Subsystem. , . . aiipiin s .... Digitizer
Block ., . . ... .. . Points A¢q
Area . . Cal Refs
Routine . o P -10.000 v

Run , , . , .
Digitalmultimeter(DMM)
Made

d Step 2 Record the DMM absolute value.
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Part 10a AV DC Accuracy:
11400-Serieg Mainframe Procedure

[] stepa: Press Exit.
[] ‘step'a: “Press FP + 9.9951 V.
[ step5: Press Flun._ | -

" [C]Step 8 Record the Dww reading.
[ Step7: Press Exit.
H| Step 8: Press Exit Diagnostics.

[] Step 9: Add the DMM absolute values of the readings obtained in Steps 2
and 6. Divide the result by 19.9951 Vto obtain the mainframe’s calibration
voltage reference characterization factor (which is used In the Procedure to

Test the Ampiifiar),

Setup to Check the Amplifier AY DC Accuracy

BNC ¥
s~ Connector

-

®

+
g 4300
Ragistor

-

Dightat
MuRtimeter
BNC-to- BNC-to-Alligator

Banana Adapter Clip Adapter
(not connected yet)

50 0 Termination
(not connected yel) e

Setup o Check the Amplitisr AV DC Accuracy

Procedure to Check the Ampiifier AV DC Accuracy

d Stepl: First Initialize the oscilloscope’s settings, then perform the following
settings in the order listed.

Center plug-in
CH Display

Checks and Adjustments




Part 70a AV DC Accuracy:
7 1400-8erles Mainframeg Procedure

Mainframe

Vert Size ..

BWLimit . ...............
Power supply

L o T | on
Digital multimeter (DMM)

Mode ,.vuen.

If the environment iselectrically noisy, then connect a capacitor (ateast 0. 1F)
across the input terminals of the DMM.

Pressthe EnhancedAccuracy buttoiwice.lImmediatelyafterself-calibrationhas
completed and passed,perform this procedure far eachchannel.

itIs helpful if you use a pocketealeulator to do the calculations required for
evaluating the datain this partyour DMM is equipped with a comparison or
relative reference feature, use this feature for the readings and calculation

required in Steps,3 ang 5.

When connectingthe alligator clips, connect one clip directly to the power
supply’snegative temminal and me otheretip to the 4304} resistor (not the power
supply’s positive termina).

[ Step 22 SetAverage Nto On. select Mean (whole zone) in the MEASURE
major menu, and setCompareto On.

 Step 3 Connect me alligator elips to me power supply and set the voltage
so that the trace iswithin40,2 division of the first gratlcule line above the
bottom of the screen. Read the DMM and record the absolute value (that is,
ignore the polarity).

[ Step 4 Select Save CurrentMeas Valueas References in the Compare
and Reference pop-up menuof the MEASURE major menu.

7] Step 5. Connectthe alligator clips to the power supply end set me voltage
$0 thatthe trace is withind=0.2 division of the first graticule line below the top
of the screen. Read thepMMand add the absolute value (thatis, ignore the

polarity) to the reading obtained in Step 3.
[ Step 6:  ReadtheaMeanvalue inthe MEASURE major menu.

[] Step 7 Divide the sum obtained In Step 5 by the A readout obtained in
Step 6. Then, dlvide this result by the mainframe characterization factor
(obtained in Stepg of the Procedure toCharacterize 11400-Seties
Mainframe).

[JStep 8: Checkthatthe resultobtainedin Step 7is 20.9937 bui<1.0063.
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Part 108 AV DC Accuracy: :
11400-Series Mainfrarne Procedure "

H Step 9: Repeat Steps 3 through 8 for the vertical size settings listed below. (
‘Wrien testing with small voltages, it may help to install a 50 0 termination .
and attenuators in series between the BNC-o-alligator clip adapter and the .~
coaxial'cable So that you can set the voltages with better resolution. You can
also use a DC voltage calibrator to achieve better resolution (when testing
with small voltages).

5 V/div

2 Vfdiv

1 Vidiv
0.5 V/div
0.2 V/div
0.1 V/div
50 mv/div
49.8 mV/div
23 mV/div
20 mv/div
10 mV/div
S mVidiv
2 mv/div

1 mv/div

Checks and Adjustments




"~ Part 1 Ogb - The system AW DC Accuracy is checked using a precision digital multimeter-and:

- AV DC Accuracy:  Power Supply. R Co
o 11300'83[195 The PuUrpose of this procedure is to  CONTIM that the dmplifier can be accurately
Mainframe Procedure calibrated.  This procedure does not test for mainframe calibration voltage
reference accuracy or longtemn stability. Therefore, the mainframe is
characterized and tests must be performed immediately after an Enhanced
Accuracy calibration. Also, the armplifier specifications are mare stringent than
those in me 77A34 User's Reference Supplement.

Specification
AV DC Accuracy within =1.2%.

Setup to Characterlze the 11300-Serles Mainframe

Note: After ermering Extended Tesh verily that your mainframe's
firmware is Version V2.4 or higher: #f your mainframe’s firmware
version j§ lower then W.4, then you cannot perform this procedure.

Calibrator Output -——\

Mainframe

Coaxial Cable

Setup to Characterize the 17300-Serles Mainframe

Procedure to Characterize the 11300-Serles Mainframe

D Step 1. Perform me following settings:

Center plug-in
Mainframe
UTILITY major menu

Front Panel
FP Calibrator
~0.,9988 V

[IA34 Service Reference




Part 104 AV DC Accuracy: .
11300-8erles Mainframe Procedure -

Digital multimeter (DMM)
’ Mo‘de’.....-‘?---....................‘...'.‘..-----‘...uuulu DC)
“Range ........ P A1 (o

[} step.2:  Record the DMM reading.

I:I Step 3: Select Run.

[JStep 4:  Select Routine and set to + ©,9939V,
[[] step 5: Select Run.

DStep 6: Record the DMM reading.

0 Step 7: Setect Run.

(] step &:Press the UTILITY button,

D Step9:  Add the absolute values of the DMM readings obtained in Steps 2
and 6. Divide the result by 19.9927 to obtain the mainframe's calibration

voltage reference characterization factor (which I8 used in the Procedure to
Test Amplifier).

Setup to Check the Ampflifier AV DC Accuracy

BNC T
s Connector

Mainframe

Digital
Muitimeter
BNC-to- ENC-to-Alligator

Banana Adapier | ip A
pre {no@chnngg%tgryet)

50 £} Termination
(not connected yet)

Setup to Check the Amplifier AV DC Accuracy

Checks and Adjustments




Part 10b AV DC Accuracy:
11300-Series Mainframe Procedure

‘ Procedure to Check the Ampitfier AV DC Accuracy " , -

U sept» First Initialize the mainframe’s settings: then perform the folowing-, - -
settings in the order listed. :

Center plug-in

CH 1 Display OROff . .  ..r on
Mainframe

WFLmit ...................... creriaeriierireo e 20 MHZ

Power supply

Output
Digital muitireter (DMM)

If the environment Is electrically noisy, then connect a capacitor (at least 0.1
across the input terminals of the DMM.

Press the Enhanced Accuracy button twice. Immediately after self-calibration has
completed and passed, perform this procedure for each channel.

It is helpful If you use a pocket calculator to do the calculations required for
evaluating the date in this pan. f your DMM is equipped with a comparison or
relative reference feature, use this feature for the readings and calculation

required in Steps 3 and 5.

When connecting me alilgator clips, connect one clip to me power supply's
negative terminal directly and the other clip to the 430 & resistor (not the power

supply% positii terminal).
[[Jstep2: Select Vertical Cursors.

d Step 3.  Connect the altigator elivs to the Dower supply and set the voltage
so that the trace is within 0.2 divisions of the first graticuie fine above the
bottom of the gcreen. Read the DMM and record the absolute value (that Is,

ignore me  poiarity).

D Step 4: Satthe Vert Ref cursor on me trace using the left function control
knob with FINE resolution.

Step 5: Connect the aliigator clips to the power supply and set the voltage
BO that the trace is within 40.2 divisions of the first graticule line below the
top of the screen. Read the DMM and add the absolute value to the reading
obtained in Step 3.

Step 6: Set the AVert cursor on the trace using the right function control
knob with FINE resolution. Read the AVart readout,

Step 7. Divide the sum obtained in Step 5 by the A readout obtained in

Step 6. Then divide this result by the mainframe characterization factor
obtained in Step 9 of the Procedure to Characterize 11200-Series Mainframe.

[] Step 8 Check that the result obtained in Step 7 is >>0.988 but =1,012,

1 1A34 Service Reference




Part 10b AV DC Accuracy:
11300-Series Malnframe Proc:edure

[} Step 9: Repeat Steps 3 through 8 for the' vertical site settings listed below; ( ’
. When testing with small veltages, it may help to install a 50 Q termination .
and attenuators in series between the BNC-to-alligatar clip adapter and the ’
coaxjal cable so that you can set the voltages with better resolution. You can
also uge a DC voltage calibrator to achieve better resolution (when testing
with small voltages).

5 V/div

2 V/div

1 Vidiv
0.5 V/div
0.2 V/div
0.1 V/div
50 mv/div
49.8 mV/div
23 mvifdiv
20 mvy/div
10 mV/div
5 mv/div
2 mvidiv
1 mv/div

Checks and Adjustments




" Part 11 © Thesystem DC Offsetischecked using a precision digital multimeterand a.
PC Offset Accuracy- Power supply.

The purpose of this procedure is to confirm that the amplifier can beaccurately
calibrated. This procedure does not test for mainframe calibration voltage
reference accuracy or long term stability. Therefore, the mainframe is

characterized and tests must be performed immediately after an Enhanced
Acwracy calibration. Also, theamplifier specificationsare more stringentthan
those in the 1IA34 User's Reference Supplement.

Specifications
Refer to Table 2-S.

Setup to Characterize the 11400-Serles Mainframe

Calibrator Output —\

Mainframe

Dightal
Multimeter

Coavial Cable ——/

Setup to Characterize the 17400-Serles Malnframe

Procedure to Characterize the 11400-Series Mainframe
[]Step 1:  Perform the following settings:

Center plug-in no setting changes
Mainframe
UTILITY major menu.. . . .. .+ .yeyeer. ., ExtendedDiagnostic
Black .,...... b aw e s erar e e et Points Acq
Cal Refs
Routine FP -10.000 v

Digital multimeter (DMM)

[ JStep2: Record the DMM absolute value,

1 7434 Service Reference




Part 11 DC Offset Accuracy .

W Step 3: Press Exit.

[] step 4: ‘Press r-p,+ 49991 V.
I:l Step 5: Press ﬁun.
[ Steb-G: Record the DMM reading.
O step 7:Press Bxit.
a Step 8: Press Exit Dlagnostics.

d Step9:  Add the absolute values of the DMM readings obtained in Steps 2

and 6. Divide the result by 19.9951 V to obtain the mainframe’s calibration
voltage reference characterization factor (which is used in the Procedure to
Test the Amplifier).

Setup to Characterize the 11300-Series Mainframe

Note: After entering Extanded Test, veriffy that youUr mainframe’s
frmware is Version V2.4 or higher if your mainframe’s firmware
version is lower then V2.4, then you ¢annot perform this procedure.

Calibrator Output —\

Mainframe

BNC-1o-
Banana
Adapter

Digltal
Multimeter

Coaxfal Cable

Setup o Characlerize the 11300-Series Mainframe

Procedure to Characterize the 11300-Series Mainframe
[ ] Step 1. Perform the following settings:

Center plug-in no setting changes
Mainframe

UTILITY major menu Ext Test
.. Front Panel

Fe Calibrator

-9.9998 V

Checks and Adjustments




Part 11 DC Offset Accuracy

r

O step 2 Record the DMM reading.
D Step 3: ‘Select Run, ..
[] Step.4: Select Routing and set to +8.9939.

D Step 5: Select Run.
[]step 6: Record the DMM reading.
[J step 7: Select Run.

D Step 8 R’Dm" the LITTLITY button.

D Step 9: Add the absolute values of the DMM readings obtained in Steps 2
and 6. Divide the result by 19.9927 to 0biain the mainframe’s calibration
voltage reference characterization factor (which is used in the Protedure to

Test the Amplifier).

Setup to Check the Amplifier AV DC Offset Accuracy

B N C T
Connector

Mainframe

(not connected 430 02
1 Resistor

Coaxial Cables

EBNC-to-Alligator
Clip Adapter

Digital
Multimeter

BNC-10-—
Bapana Adapter

Setup fo Check the Amplifier AV DC Accuracy

77A34 Service Reference




Part 11 bc Qffsef Accuracy

t Procedure’to Check. the Amplifier AV DC Offset Accuracy wg

{7 step 1: First Initialize the mainframe’s setting’s; then perform me following .
settings in the ‘order listed:

Center plug-in

CH 1 Display onfoff
Mainframe

BW Lirnit or HF Limit
Power supply

output . ,
Digital multimeter (DMM)

If the environment is electrically noisy, then connect a capacitor (at least 0.1
across the input terminals of the DMM.

Press the Enhanced Accuracy bufton twice. Immediately after self-calibration has
completed @nd passed, peffomn this procedure fcr each channel.

When connecting the alligator dips, connect one clip diractly to the power
supply’'s negative terminal end the other clip to the 430 £ resistor (not the power
supply’s positive terminal).

d Step 22 Note the position of the displayed trace (it should be near the center
of me graticule).

If you are using me 11300-Series mainframe, use Vertical Cursors to help
measure and set the trace position.

If you are using the 11400-Series mainframe, set Average N to On and use
Mean (whole zone) in the MEASURE major menu to help measure and set
the trace position.

Step 3 Connect the BNG T Connector to the CH 1 input connector, with the
DMM connected.

Step 4. Set the Vert Offset or VERTICAL OFFSET to 4 V. Set the, power
supply voltage so that the displayed trace returns to the position noted in
Step 2. Divide the DMM reading by the mainframe characterization factor
{obtained in the Procedure to Characterize the Mainframe) and subtract the
Vertical Offset.

Step 5. Check that the result obtained in Step 4 is less than the Error Limit
shown in Table 2-8&,

Step 6. Disconnect the BNC T connector at the CH 1 input connector and
set Vert Offset or VERTICAL OFFSET to 0.

Step 7. Repeat Steps 2 through 6 for each Vertical Size and Offset shown In
Table 2-6. When testing with small voltages, it may help to install attenuators
in series between the BNC-to-alligator clip adapter and #e coaxial cable so
that you can set the voltages with better resolution. You can also use a DC
voltage calibrator to achieve better resolution (when testing with small
voltages).

Checks and Adjustments




Part 11 DC Offset Accuracy

K : Table 2-6 — 711A34 Amplifier DC Offset Accuracy
0 o e B R e R R e s v

Vertical Size Vertical Offset Ervor Limit (4 Volts)

1 Vifdiv 4v 57.4 mvV
0.1 V/div 4v 124 m¥
1 mV/div 1v 2.0mv
1 mV/div 800 mv 1.7 mv
1 mVfdiv 600 mv 1.4 mv
1 mv/div 400 mv imv
1 mV/div 200 mv 800 gV

1 1A34 Service Reference REV JUL 1991




