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This seotton  contains proceduresto  examine  measurement limits, check electrttal
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 specifted  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 llA34 User’s  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 concerning test equipment setup or
interconnection. Refer to Table 2-2, Test Equipment for more information
concerning test equipment used in these setups.

‘Table  2-1 - Measurement Llmfts,  Specifkations,  Ad]wments,  andFunctional  Test
~~~~li:~~~~~~~~~~~~~~~~~~~~~

Pat?  and Description Measurement SpecScations AdJustmerits Funalonal
Umlts (Examine) (Check) WWV Test

Pan 1 Initial Setup none none none ves

Pan 2 Enhanced
Accuracy

none none successful
execution

Yes

Pan 3a High Frequency
Response: Standard
Procedure

Mainframe High
Frequency Response

Amplifier Step Response

Amplifier Bandwidth:
Performance Verlflcatlon
Procedure

none

Ampllfler  Bandwidth: none
FUnCtIOnal  Test  PrOCeUure

none none none I-IO

difference between none
two waveform aber-
rations 34.5%
peak and 7% p-p

refer to Table 2-3
for the bandwidth
specifications

peak-peak mea-
SUrSment  2848 mV

HFI  , HF2, HF3, and no
HF4 so that the
CHl, CH2, CH3,
and Cl-l4  aberra-
tions respectively,
are within 4.5%
peak and 7% p-p

none n o

none Y@S
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Pan 3b High Frequency
Response:  Alternate
Procedure

Mainframe High
Frequency Response

Amplifier Step Response

Amplifier Bandwidth:
Performance Verifioation
Procedure

Funotional  Test Procedure
Amplifier Bandwidth:

none none n o

difference belween  none
two  waveform aber-
rations 54.5%
peak and 7% p-p

ll0lle

none

refer to Mble 2-4
for me bandwidth
speciiicetions

peak-peak mea-

HFI, HFZ, HF3, and no
i-IF4  80  that the
CHl  , CH2. CH3,
and CH4  aberra-
tions respectively,
are within 4.5%
peak and 7% p-p

nane n0

none yes
sufeW  2548 mV

Part 4 Overload

Pan 5 Input Resistance

none

none

input irrpedance
goes to I MfZ

1 fmf5la
50 n f 0.5 n

none

none

Yes

ye=

Pan 6 Vertical Accuracy

DC Balance none from5mVto  lOV, none
trace within l 0.2
dive  of center.

from1  mVto2mV,
$m&hkl  zkl div

Gain none

DC Offset none

peak-peak mea- none
suremeni  is 5 V
*90 mV for me
113CSeries  and
5Vf57mVforthe
114CNreries

top Of waveform none
vertically centered
within zkO.5  divi-
sions

2-2 Checks and Adjustments



Patt S AC Coupling none bottom  of square none Yes
wave near cemer
graticule  line and
waveform cantered
on emen

Part 9 DC Balance none refer to Table 2-5 twne n o

Part 108  AV DC Accuracy:
114GWeries  Mainframe
Procedure

none wlmln  +m3% none n o

Part 1 Ob AV DC Accuracy:
113CGSeries  Mainlrame
Procedure

none within *1.2% none n o

Part  11 DC Offset Accuracy none refer to Table 2-S none n o

1 IA34  Service Reference 2-3



Table 2-2,  .TestEquip~ent,  lists recommenoed  test equipment for use In this
‘, ‘“manual. The Furrriorjal  TeeI  column of,Table  2-2 indicates,l  with a check mark ‘, !1’

,, , ’ (r),  the test equipment fhat  18  recnmmenoed  if you are only performing a ‘“I: ”
functional test. Procedure steps  are based on the test equipment examples given,
but otherequipment with  similar specifications may be substituted. Test results,
setup information, and related oorurectors  and adapters may be altered if you use
different equipment.

Table Z-2  - Test Equipment

\ Description fvllnimum Examples  of Recommended l=UllOtfOn~l
SpecMcauon Test Equipment Test

1 lOOC-Series Tekkonix  mainframe that TEKlRONlX v
Oscilloscope mainframe accommodates amplifiers 11301 Programmable 0scilloscope
that accommodates 113(M  Programmable Oscilloscope
amplifiers 11301A Counter Timer Oscilloscope

11302A  Counter Timer Oscilloscope
1144h  Digitizing Oscilloscope
11402  Digitizing Oscilloscope
114U3  Digitiring  Osoilloscope

Power Module Tektronix four-compart- TEKTRONIX TM 504  Power Module
merit  power module

Leveled Sine Wave 260  MHz  to 1000 MHz,
Generators

lEKlRONlX  SG 544  Leveled Sine Y
Leveled variable Wave Generator with  a TM SO&Series
amplitude, 50  kHz or Power Module
6 MHz reference

260  kH.7 to 250  MHz, TEKTRONIX SO 603  Leveled Sine
Leveled variable Wave Generator with a TM B&Series
amplitude, 50  kHz or Power Module
6 MHz reference

Power Supply Continuously variable from TEKIRONIX  PS Kr3A  Dual Power v
0-4o  V; current  limit, Supply with a TM SOItSeries  Power
adjustable from o-400  mA; Module
2OVat4M)mAwkh
overcurrent protection

DC Voltage Calibrator output, O-4  v Data Precision 8200
(optional)

Pulser Amplitude: 250  mv TEKIRONIX  067-0681-01  Tunnel diode
Rise rime: sf25  ps Calibration  Fixture
Aberrations: < 1%

Digital Multimeter Accuracy <O.Of  96 Fluke 8842A  Digital Multimeter Y
(w/test leads)

Signal Standardizer Tektronix Calibration TEKTRONIX 067-0587-02  Signal
Fixture with interlace Standardizer
connector modiiiecl  for
1 loo&Series  use
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.Table  2-2 - 7est  Equipment (cant) ,.,, “,,

,I’$
* _ D e s c r i p t i o n . Examples ot~eodmmended ” Functional “!

Speciticaticn Test Equipment Test

Calibratlon Generator Period, 0.1 ms
Amplitude, -60  V

TEKI’FIONIX  PG 506  Calibration Y
Generator with a TM SW-Series

Square wave output,
0.28% accuracy, 1-2s
amp1  selection from
200jLvp-pt0100p-p.
* 1 ms poriod, fast rise
<l ns

Power  Module

Coaxial Cable, 3&inch
(2 reauirecfl

zn$e;;;ch  male BNC Tektronix Part O12-O482OO

Coaxial Cable, 42-inch 50  C&,42-inch  mr3lo  BNC Tektronix Part 012-OO5701 Y
(2 required) connectors

Adapter, BNC to Alligator BNC Female to Clip leads
CAPS

TektronixPart  013-OO78-OO

Term Conn Link Shottino  straD Tektronix Pert 1310993OO

Attenuator, 1 OX Impedance: 50  D. one Taktmntx  Part 01 l-OO8Q-02
male and one female BNC
connector

Adapter, BNC-to-Banana BNC Female-tc-Dual Tektronix Pati  1oSOO90-00 Y
(2 required) Banana Connector

Adapter, T BNC, T:  Two female and Tektronix Part lO2-OOQO-OO rc
one male BNC c0nnector

50  fi Tarmlnation Impedance: 50  D;
Accuracy, wkhtn  2%;
connectors, BNC

Tektronix Part 011-ClO4Q-01

Resistor 430 n, 10% tolerance;
power rating, 1 W

Tektronix Part 3O3O431-00

Alignment  Tool
(insulated slot)

Insulated slot Tektronix Pert oo3-0875-Ol

Magnetic Screwdriver

Torx  ScrewdrIver  Tips

Integrated Circuit
Extracting Tools

Holder for Toot Ups

#6  tip
iP7 tip
#8  tip
#10  tip
#IO  tip narrow shank
#15  tip

IC insertion-extraction
pliers, 28-pin  type

Tektronix Part OO3-O29300

Tektronix  Part OO3-1415-00
Tektrontx  Part W3+12Q3-OO
Tsklronix  Pan OO3-OQ64-00
Tektronix Pan OO3-0814-00
TeMronix  Part OO3-O815OO
Tektronix Pan  OO3O968-00

General Tool P/N U5058G  or
equivalent
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Needi&oso  p l ie rs

Tweezers

Static Control Mat Tektrontx  Pan 006441440

Wrist Strap rekfYonix  Part 005341500

Using These The first-time user should familiarize memselves  with the proceeding information
Procedures prior to performing the procedures in the parts that follow.

Conventions in this Manual
In these procedures, me following conventions are used:

CAPiTAL letters within the body of text identify front panel controls, Indicator&
and connectors (for example, MEASURE) on the maitiame  and amplifier.

Bold  letters  identify menu labels, display messages, and commands typed In
from a terminal or conkoller.

Initial Capital letters identify connectors, controls, and indicators (for c
example, Posltion)  on associated test equipment. Initial Capital letters also ‘~
ldentiry  adjustments inside the amplifier (for example Verl Pos).

in some steps, the first  word is italicized to identify a step that contains a
pHfOttnanOe verification and/or an adjustment instruction. For example, If
Chewt  is the first word In the title of a step, an electrical specification Is
checked. If Adjust appears in the title, me step Involves an electrical
adjustment. lf Examine is the first word in the title, the step involves
measurement limits that are used as calibration guides; these  limits are not to
be interpreted as electrical specifications.

A heading system is used to readily identii the steps that contain performance
verification and/or adjustment inskuctions. For example, if Check is the first word
in the title of a step, an electrical specification is checked. If Adjuaf  appears in
the title, the step involves an electrical adjustment. If Exam/ne  Is the first word in
the title, the step concerns measurement limits that indicate whether the
instrument is operating properly; these limits are not to be interpreted as electrical
specifications.

2-6 Checks and Adjustmenfs



“’ ,,., ““AHhe~~begi&titig  of”moSt  step&you  ar&nstructed  te’ktitialize  ths  instrument as ‘::
, > pan ofthe s&p.  The lnltiallze  feature, avaitab’te  through the UTILtTY  menu,

presetsall  mainframe controls and functions to known values. Initializing the ”
instrument  at me beginning of a step eliminates the possibility of settings from
previous steps causing erroneous or confusing results. For more information on 1’
initialization. refer to me mainframe User Reference manual.

Menu Selections and Measurement Teohniques

Details on measurement  techniques and instructions for making menu SelectiOns
are generally not included in this  procedure. Comprehenslve  descriptions of
menus and instrument features are located in me mainframe User  Reference
manual.



Part T ,,Perfomrthe  Checks and Adjustment procedure within the ambient temperature
,lnitial SeWp : range of  + lSO”and  +26”C,, to ensure  proper malnframd’and-amplifier  operation.

::’any  of the .equlpment,  eer  the mijinframe ,‘,
ON/STANDBY Switch  to SWNDBY before installing ofremoving
empMiers.

Turning ths mefnframe  power off during  probe calibration,
self-calibtaUon,  Extended D&gnoetlcs,  or other intense  @@em
activity may result  In some Internal cfeta  being corrupted. If
oorruptfon  occure,  refer to Reeloring  Calibretfon  Date in Section 3.

q Step 1: Power on the  followlng  test equipment, so that it is warmed up with
the makrfrarne  and amplifier to be  tested..

Power supply
Calibration generator

0

q

q
q

Leveled sine wave generators
Digital multimeter

Step 2: With  the ON/STANDBY switch set to STANDBY. connect the
mainframe to a suitable power source.

Step 3: Install a Signal standardizer in the Center plug-in compartmsrrt  and
me 11AM  Amplifier in me Lwt  plug-In  compartment. If you are performing a
functIonal  test, it is not  necessary  to install the signal standardizer.

Step 4: Set the front panel ON/STANDBY  switch to ON.

Step 5: Allow the equipment to warm up for 20  mtnutes  before continuing.

2 - a Checks and Adjustments



v P a r t  2 When &played,  ttle  Enhanced Accufacy  symbol  (EA) indicates that the
,I”

“-‘rL
*_ Enhanced &zduracy iW$um$~t  is ,ti its hjgheq.  Accuracy state!‘~The  mainframa  saves Me  time of ”

,,,-  ” ‘Wibratiomand  ambient temperature for use in maintaining  the Enhanced ,” , , , , ,

Accuracy state.’

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

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

Specllkation
When invoked, me seWcalibration  activity executes successfully.

Setup to Check Enhanced Accuracy

Mainframe

I
Setup to Check Enhanced Accuracy

Procedure to Check Enhanced Accuracy

0 Step I: Initialize the maMame’s  settings.

Leftplug-in................................... nosettingchanges
Mainframe . . . . . . *. . . . . . . . . . . . . no setting changes
Signal standardizer . . . . . . . , . . . . *. . . . . not used in this part

q Step 2: fwrtty  minutes after powar-on,  the mainframe must recalibrate
itself to achieve me Enhanced Accuracy state. Press the ENHANCED
ACCURACY button. 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 some of the non-volatile RAM data. This could
cause diagnostic errors ar the next power-up, and cause the
mainframe ro operate unpredictably. ff.this  event occurs, refer to , , . . .,,,,,, ,..,.,,,  ..,,_  ---,, ,--:
Restoring Calibration Data  in your mainframe’s Service Reference I

1 YA34 Service Reference



. , q S&p 3: Check that the.message,  Enhantid  Accuracy in Progiees
~‘i” (ipdicatiflgqhat  the &inframs  is atkinpting  to achieve Ehhanseb  Accuracy)

j

appears. ‘:
F-,

0 step’  4: ,Chack  that the message,  Enhanced  Accuracy completed end , . I “‘,
passed  or Self calibration completed SUCCessfUlly  (indicating that the 1

Enhanced Accuracy state has been achieved) appears. me  EA indicator :
appears on the display when  Enhanced Accuracy is completed.)

2-10 Checks and Adjustments



part  3a The aiIlplifl&  high frequency peaking is adlusted so that the bandwidth is ‘k:’
High Frequency a&qua@ ,g,;d  the-aberration6  aie  not excessiue.‘,fh+  Standard Procedtire  kos ,+-r

.,* L’ Response: 114WSeri~mainframe  to ensure mat the amplifier’ performs properly,ln  any :,
Standard Prkedure rriainframk If an 114MFSeries  ma’inframe  ib  not avklable, 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%
per dlvislon. Amplitude is measured at specirication  frequencies.

*men,  the step response waveform  is compared with the characterizations of the
waveform In the Procedure to Bamine Mainframe High Frequency Response to
determine the amplifier’s Wntribtiion to the aberrations.

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

Measurement Umlts
The difference,between  the two waveform aberrations should not exceed 4.5%
peak (2.25 divlslons)  and 7% (3.5 divisions) peak-to-pesk. (One major graticule
division = 2%.)

Speclfkation  (Performance Verification)
Refsr  to Table 23 for the bandwidth specifications.

Specfficatlon (Functional Test)
A peak-peak msasllrement  >@48  mV.

Sstup to Examine Mainframe nigh Frequency Response
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.y Procedure to Examine ,Mainframe  High Frequency Response
‘I

-‘T
;a Step”?: Rrst lriklalize the mainkame’s  settin& then’  perform  the following”+ ,I-,

* Settings in the order~listed: *r

0

q
q
a

q

Mainframe
UT&lTY  major menu . , , , , . . . . . . . . Instrument Options or Mode*

Waveform Scaling  (Forced)
Def  Whn . . . . . . . . . . . . . . ;. . . . . . . . . . . , . . C (center)
TFlI6GER  major menu . . . , , . . . . . . . . , . . . Source Desc
Maln Triggsr Source Description popup menu . . . C (center)

Left plug-in . . . “. . . . . . . . . . . . . . . not used in this procedure
Signal standardizer

Test . . . . . . . . . . , . , , . . . . . . . . Verl or,Horir+Step Resp
RepRate  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tOOkM
Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12o’clock
Amplitude .,.*...........................l........ 9 o’clock

Mainffams
Main  Slze . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . 2 nskiiv
TrigLevel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...40%
MalnPos...................... position positive pulse transition

one division  tim left edge of graticule
Acquire Desc  pop-up menu

AverageN . . . . . . . . . . . . . . . . . . . . . ..t....lt........... On
SetAvgN............................................8

Signal standardizer
Amplitude . . . , , . . . . . . , . . . . . 5division VeRiMl step

Mainframe

Veil Pas:  Wfm  . . . . . , . . . , . . . . position top of step on center
horizontal graticule llns

venMag:wfm . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . 1oOmV
Leveled sine wave generator

Frequency .,.............................t.t........... Aef

Step 2: Record the displayed waveform on graph paper or make a hardcopy
of the display. This wsveform  is used in the Procedure to Examine/Adjust
Amplifier Step Response for comparison against the amplifier step response.

Step 3: Set Average N to 0ff. Set Maln  Size to 10  psktlv.

Step 4: Set the signal stsndsrdizer Test switch to Vert or Horlz  Freq Rasp.

Step 5: Set the leveled sine wave generator output amplltude  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
50 kHz  and 6 MHz.

Step 6: Set the signal standardizer Position and Amplitude for a Ediiision
display amplitude, centered on the screen.

2-12 Checks and Ad/ustments



Part  3a  High Frequency Response:
SrandaraProceUure

q ‘Step 7: Set the leveled sine wave generator fmquency  to each Test “,
Frequency in  mlumn (1) of Table Z-3,  and record the Displayed Amplitude ii .,

r mlumn”  (2) ona copy of Table 2-3.  This data is used in the Procedure to
Check Ainplifrar  Bandwidth for CalculatinQ’the  amplifier bandwidth.

Thkprocedure  may require more man one leveled alne  wave generator to
testall~me  Test Prequencies  listed. When changing  to another leveled sine

wave generator, repeat Steps 5 and 6.

0 step  8: Set the  maInframe  ON/STANDBY switch  to STANDBY

q Step 9: Remwe  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 Examlne/AdJust  Ampller  Step Response
(AlR1027, AlR1029,  AlR1041,  AlR1043)

setup  to .&aminefAdjusi  Amplitier  Rep Response

Procedure to Examine/Adjust Amplitter  Step Response
(A1R1027,A1R1029,A1R1041,A1R1043)

j--J Stsp 1: Perform the following settings in the order listed:

n Remove the left side  cover from the amplifier.

I Insert the amplifier into  me mainframe Center plug-in compartment.

m Connect me pulser to the CH 1 input connector

l Connect a 50  D coaxial  cable from the calibration generator High Amp1
output  connector to the pulser.

Calibration generator
Functiofl  switch . . . . . , *. . High Amp1
Period . , . . . , . . . . 0.1 mS
Pulse Amplitude . . . , . I . Max

Pulser
TD  Triggered Level fully clockwise

1 IA34  Setvlce  Reference 2- 73



Mainframe “’ ,, ., ‘>  A,

”2. -ON/STANDBYswttch  ~‘, ,f. ..‘. . . . . . . . . . . . . l.D .,,..  #‘. .,.......  . ‘ON : I , ._, ,
‘5 Wait for calibration cycle to complete _!”

,Un~majormenu  . . . . . . . . . . ..l.t..................  Intttattza ,:: . , , ,
LtTlUT’Y  major menu . . . . . . . . . Instrument Options or Modes

Waveform Scaling (Forced)
Center plug-in

CH 1 Display on/off . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..on
MaInframe

Veti  Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..50mV/dii
Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..SOsz
Main Size . . . . . , . . . . . . . . , . . . . . , , . . 1 Ps/div
Main Pos . . . . . . . . . . . . . . . . position positivag0ing  edge to first

gratlcule  line from left edge of graticule
Pulser

TO  Triggered Level . . . . . . . . . . . , , , rotate  control counterclockwise
until the step disappears, then rotate

clockwise just  enough to obtain a step
Mainframe

Main Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . 2 ns/dlv
Main Pos . . . . . position posit&&going  edge  between the first and

second gratitils  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 . . . . . . . . . . . _ . . . . . . , . . . . “.. . . On
SetAvgN . . . . . . . . . ..t......................s......... 8

NumedcErmy&NnobRespopupmenu  . . . . . . . . . . . . . . . . . . Fine
ven size . . . . . . . . . . . . . . . . 5-diision step amplitude display
VeftOffset  . . . . . . . . . . . . . . . . . . . .position right side of trace to the

center horizontal gratlcule line
Ven Stze . . . . , . set readout for 10% of present readout (-4 mV/div)
VenOEset  . . . . . . . . . . . . . . . . . .._ posltlcnrlgMsideoftracetothe

center horizontal graticule line

q Step 2: &???ine  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 AVen  cursors or Horizontal
Bars to measure this amplitude.)

DO NOT aftempt  to optimize the aberrations if they are within the
dated  limits. Proceed to Step 4.

0

q

Step 3: A@ust  HFl, RlO27  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-l for adjustment locations.

Step 4: Remove the displayed waveform.

Checks  and Adjuslments



Part 3a High Frequency Response: , . : : :
: Standard Procedure

b ,a Step 5: .Move  the pulser to the CH 2 input connector, Then, repeat Step 1
“, boginning at the:  Centerplug~in  settings and proeesdtng  through Steps 2, 3, ‘;

and 4 in this procedure (the adjustment is petformed’using~the  HFZ ,” ,*,:

adjustment, Ri029).

0 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 perfanned  using the HF3
adjustment, Rl  041).

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

I RIO27 RI029
Hrl “F

Figure 2-1 - Al Ma/n Board Adjustment Locations

1 IA34  Service Reference



Part  3a High Frequency Response: ,,
Standard Procedure

I Setup to Check Ampllfler BeixhWth:  Petformanca  Verification Procedure ,,, ,,  (“’

Leveled
Sine Wave
Generator

Setup to Check Amplifier Ben&vi&h:  PeffOnnanCe  Verif/catlOn  PfocetYure

Procedure to Check AmplMer Bandwfdth:  Performance Verification Procedure

0 Step  1: First Initialize the mainframe’s settings, then perform the following
settings In the order listed:

CHI Display on/off . . . . . . . . . . . . . . . ..~... . . . . . . . ..on
Malnfreme

Meln  size  . . . , . , . . . . , ..~.....,,..... * . . . . . . 10  @/tiN
Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 n

Lavalad  sine wave generator
Amplitude . . . ...**...*.. : . . a+.. 4VPP
Frequency . . . . . . . . . , . . . . . . . . . * . . * . Fief

Center  plugin

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

The reference frequency must be between 50 kHt  and 6 MHz,

Perform  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, ttlen
use the 10X attenuators at the amplifier input when satting  amplitude.

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

r] Step 2: Set the leveled sine wave generator amplitude as shown in the
Reference Amplitude column (4).

q Step 3:, Set the leveled sine wave generator frequency as shown in the ,--+-,,,,
Frequency column (1).

2 - 1 6 Checks and Adiusimenis



0 kepti  ’ Recbrd  the Displayed Amplitude In column  (9).

w, , , n Step  5: Check  that  the empI&  amplitticle,  computed by dividing cnlumti.(5)  i:.
‘by  column (2),  is at least the value shown in column (6)

0 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
appmpriste  defleotion  factors, so that the Measurement Limits for step response
aberrations and the Specifications for bandwidth are both met.
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Table  2-3 - I lA34  Ampliiier  Ban-

300 i

300 I

300 /

250

500 mvldl 6 - - -

50 tnvldiv 6 - - -

20 mv/div 6 - - -

10 mwdiv 6 - - -

I 1 I I

j-a.777  f-20.777 ~>0.777~~0.Z77

- 1-20.621  I-~0.621 l-20.621 L20.621

-LO.663 >0.6U3 >0.663  : 20.603

->0.790 -~0.736 -yo.790 ~~ >oaso

I_



,, PartJa  High Fraqueticy  Response:,
Stapdard  Procedure“.,,,

” Setup’to Check AWpllfter  Bandwidth: Fundlofial  Test Procddure ‘.

I Msinrrame I *-,!a

C&al  Cable

Setup to Check Amplifiier  EamluMh:  Functions  Test Procedure

Procedure to Check Amplitter Banhnridth:  Punctlonal  Test Procedure

0 Step 1: First Intttetlze  the mainfreme’s  settirlQS,  then perform the following
settings  in the order listed:

AmplMer
CH 1 Dlsplay  an/off . . . . . . . . . . . , . “I  . . . . . , , on

Leveled sine wave generator
Frequency.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aef(SMHz)

Mainframa
lmpedanw.....................................,....  50n
Vert  Size  . . . . . . . . . . . . . . . * .*..........  * ..*.......  2oDmvlctN
MslnSlzi.......................................  100ns/dlv

17 Step 2: Select the Peak-Peak measurement to measure the peak-topeek
amplitude of the WaverOmn.

q Step 3: Set the leveled sine wave generator for 1.2 V peak-to-peak.

q Step 4: Set the leveled sine wave generator Frequency control to the
maximum bandwidth frequency specified for me mainframeampltifier
combination. This limit is displayed as SW Ltmh  (WAVEFORM button).

[17 Step 5: Set the Mairl  Size  to display several cycles  of the waveform.

0 Step 6: Check that the measurement is at least S4S mV  (70.7% of Step 3).

17 Step 7: Set the CH 1 clisplay  on/off button to off.

0 S$;,“: Move the coaxial  cable to the CH 2 input and set its display on/off

q Step 9: Perform the Steps 1 to  8 for the remaining channels.
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Checks and Adjustments

‘- Part3b lhe  amplifier hlgh frequency peaking is adjusted sdthat  the~ban&wickn  Is
‘l‘High  Frequency-, - , @equate,  and the aberrations are not excess@.  This  AlternativeProcedure  is

‘Respofise:
‘Alternate Probedure

used when the available mainframe is an 1130~Series.  Performance ia  aSSured
.I, :_

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 ampllfler  and makiframe  aberrations are displayed at 20% per dlvlslon.

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

Messurement Limlts
The waveform aberrations should not exceed 4.5% peak (0.275 division) and 7%
(0.35 dlvlslon) peak-to-peak. One major graticule dlvlslon = 20%.

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

SpeMcsWon (Functional Test)
A peak-peak measurement 2345 mV.

Setup to bmlne  Maintrams High Frequency Response

I

LaveL9d
sine  wave
Generator

OU!DU?
-!s

Coaxial Cable

Sektp to Examine  Mainframe High Frequency Response



” Part  3b Higth  Frequency Response: ,E
Mtemate  Procedure

I, Procedure to Exemine  Mainframe High Frequency’,Response , :
;‘, ,, “‘0, Step j:,- ,First lntttalize the mainfreme%&tk&~  thenpertormthefoltowing -”

SeMIg&ifl the order listed:

Mainframe
Waveform Itt.........,.f,........,l.~..t.,...... C(center)
Trigger Source.. . . . . . , . _ . . . , . , . , . . . . It. . C (center)

HORIZONTAL SE . . . .1. . . . . . . . . , , t . . . . . t . , 10  I,ls/dlv
Laft  plug-in . . , . . . . . . . . . . . , . . . . . . . not used in this procedure
Signal  standardizar

Test . . . . . .,.,.....,........ __ . . . . . . . . . VertorHorizFreqAesp
Leveled sine wave generator

Fraquency  . . . . . . . . . . . _ . . . . . . , . . . . . . . , . , . . , . Ref

The reference frequency must be between 50  kHz  and’6 MHz.

0 Step 2: 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 the foliowtng  steps.

0 Step 3: Set the signal standardizer Posttion  and Amplitude for a 5dlvlslon
display amplitude, centered on the %%en.

q Step 4: Set the leveled sine wave generator frequency to each Test
Frequency in oolurM (1) of Table 24, end  record the displayed emplttude  in
the Displayed Amplitude column (2) on a copy  of Table 24. This date Is used
in the Procedure to Check Amplifier Bandwidth for  calculating the ampltfler
bandwkkh.

mis prowocecture  may require more than one leveled sine wave generator to
test all the Test Frequerrctas  listed. When changing to  another leveled sine
wave generator, repeat  Steps 2 and 3.

0 Step 5: Set the mainframe ON/STANDBY switch to STANDBY

0 Step 6: Remove the signal etandardll  from the Canter plug-in
companment.  Remove the amplifter  from the Left plug-in oompartmem,  and
install k In the Center plug-in compartment.
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Setup  to Examine/kdjust  Amplltier Step Response ‘,:
~,‘,,(A~R~0~7;A1R1M9,~iRl041;AlRl,O43)  ’ e 2,’

,,” ,: >” I’

S&up to  ExsmhefAcjust  AmpIth  Step  Response

Procedure to Examine/Adjust Amplifter Step Response
(AlRI027, AlRl029, AlR1041, AlR1043)

q Step 1: Perform the following settings in the order listed:

Remove the Ml  side  cover from the amplifier.I

= Ineeti  the ampliier  into the mainframe Center plug-in compartment.

l Connect the pulser  to the CH 1 input  connector.

n Connect a 50 D coaxial cable from the calibration generator High Amp1
Output  connauor  to me pulser.

Calibration generator
Function ewhch,  . . . . . . . . . . . . . . . . . . . . . . . , . I . . . . , , . High Amp1
Period . . . . . . . . . . . . . .._........._.....l....tt.......  O.lms
Pulse Amplitude . . . . . . . . . . . . . . . . . . , . . . . . . . . . . , , Max

Pulser
fa Triggered Level . . . . . . . . . . . . . . . . . . . . . fully clockwise

Mainframe
ON/STANDBY switch , , . . , . . , , . +.  , . . . . . . . . . . *..  . . ON
Wait for calibration cycle to complete
UTtUlY major menu . . . . . . . . . . . . . . . . . . . I lnit

Center plugfn
CH 1 Display on/off . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..on

Mainframe
VERTGAL  SIZE , . ,, I* .I..  .,.........  . . 5OmV/div
Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..50n
HORIZONTAL SIZE . . . 1 &div
HORIZONTAL POS . t t t position positive-going edge to first

gratlcule  l i n e  frdm~leftsdge-df’graticule

2 - 2 2 Checks and Adjustments



1 IA34  Service Reference

Pert 3b Hlgh~Frequency  Response:
Alternate Pfaoedure

TD,Triqgered  Level :;.. . . . :. . . . ., . rotate, control counterclockwise -““_
until the step drsappeers,  then rotate ” I

cloclonrise just enough to obtain a step
Mainframe

HORIZONTAL SIZE , . , . . . . . . . . . . . . . . . . . . , . , 5 Wdiv
HORIZONTAL POS . t . . . . . . . position positive-going edge between

the flrst and second graticule  IineS
from the left edge of the graticule

VERTICAL OFFSEt  . . . . . . position top of step 2.5 dlvlslons above
the  center  norlmntal grstlcule line

VERTICAL SIZE: FINE . . . . . . . , t Sdllision  step amplitude display

q Step 2: Exemfne  that the displayed waveform aberrations are less thari
4.5% peak (0.225 division) and 7% peak-to-peak (0.35 division). (You can
use Avert  cursors to measure this amplitude.)

DO NO7  attempt tooptimize  the eberretfons  #they are witiin  the
srated  limi&. Proceed to Step 4.

q

a
cl

q

q

Step 3: A#tet  HFI, RlO27  on the Al Main board, so that the aberrattons  are
within  4.5% peak (0.225 division) and 7% peak-to-peak (0.35 division). Refer
to Figure 2-l 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 Center plugGn  settings  and proceeding through Steps  2, 3,
and 4 in this procedure (the adjustment is perfomled  using the HF2
adjustment, RlM9).

Step 8: Move the pulser to the CH 3 input  connector. Then, repeat Step 1
beginnlng  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, 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 in Uris procedure (the adjustment  is performed using the HF4
adjustment, RlW.).



.

Setup  ta Check Amplier  Bandwidth: Petftinnance  Vetlfioation~Procedur ‘,
., . :- II i

Procedure to Check Amplitler BandwiMr  Perlormance  Verification Procedure

q Step 1: F i rs t  InHallze the mainframe’s set t ings,  then per form the  fol lowing
settings me order listed:

Center plug-in
CHlDisplayor@ff  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..on

Mainframe
HORIZONTAL SIZE . . . . . . t . . . . . . . . . . . . . . . . . . . 10 ps/di

Leveled sine  wave genarator
AmplltUde ,...............*.............*..”**...*.. 4VP-P
Frequency . . . . . . . . . . . . . . .._....t._....t..lt....ll......  Ref

If the IWeled  sine wave generator has a remote leveling head, then you must
COnneM  it to the amplifier input connector wkhoul  addittonal  coaxial cables.

The reference frequency must be between 50  kHz  and 6 MHz.

Perform this procedure for each  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 sine  wave generator
to test all the frequencies listed in Table 2-t.

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 the divisions  or use the AV cursors.

q Step 2: Set the leveled sine wave generator amplitude as shown in the
Reference Amplitude column (4).

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

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

c-.,

1..,.,-
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q Step ‘5:. Ch,eck  that, the,amplifier  amplitude, computed by dlvldlng  column (5)~

‘,,. by: m@nn pj,,  ip,  at least the VEJIU~ $~own  in  c$mn  ,(B).

0 Step 6: Set the leveled sine wave  generator to !he  reference frequency. , . ,”

If there are any failures, the step response must be readjusted  for the appropriate ”
dafkction  factors, so that the Measurement Limits for  step response SbWratiOnS

and the Specifications for bandwidth are both met.

.
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Part 36 High  Frequency  Response:
I Alternate Procedure

I

1.
0?,il

I

I

I

I

Cnecks  and Adjustments



Procedure to Check Amplliiet  Bandwidth:  Functional Test Procedure

q Step 1: First Inltlallze  the mainframe’s settings, then perform the following
settings in the order listed:

Ampllfl~
CH 1 OisplayorWl . . . . . . . . . . . . on

Leveled sine wave generator
Frequency . . . . . . . _ . . . . . . . . . . . . , . + *, . . , . . . . . Ref  (6  MHz)

Mainframe
Impedance . . . . . . . . . . . . . . . . . . . . . _  . . . . . 50 n
VERTlCALSlZE  .....t.l.  ,......,...........  I . . . . . . 2oomWdiv
HORIZONTAL WE _ . . . . . . . , . . . . . . . , . , . . . . . , . I * , 1 , , 100 ns/div

[7  Step 2: Select the CURSORS to measure the peak-tc-peak amplitude of the
waveform.

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

q Step 4: Sat the leveled sine wava  generator Frequency control to the
maximum bandwidth frequency specified for tire mainframe-amplifier
combination. This limtt  is displayed as HF Limit PERTICAL  SIZE button).

q z$o,Serthe  HORIZONTAL SIZE to display several cycles of the

0 Step 6: CnecI(  that the measurement is at least S48 mV (70.7% of Step 3).

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

0 Step 8: Move the coaxial cable to the CH 2 input and set its display on/off
to on.

q Step 9: Perform the Steps 1 to 8 for the remaining channels.
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, . : ,. Pati  4 This part’shpws  Me setup and lists the.procedu[e  to @heck  overload.
Oylpa~ _r  ,. , , ,

‘,  Specitlcation  ‘,  ,“, *’ ,,’ ”

Input  impedance goes to 1 MO.

Setup to Check Overload

423nch
Coadal  Cable

Setup to Check CverYoaU

C

Procedure to Check Overload
q Step 1: First lnltlalizo  the mainframe’s settings, then perform  the following

settings  In the order listed:

Mainframe . . ..~....................**........no setting changes
Amplitler

CH 1 Displayon/ofl . . . . . . . . . . .._ . . . . , . . . . . . <.  *. . , . on
Power supply

volts.................................................  2av
Current Limit . , . . t . . . . . . I . t . , . , . . , . , . , . . . . . . . 400  mA

q Step2:  Setlmpedanceto50  n.

In tfm  followlng  stops,  IMMEDIATELY disconnect  the  Mb/e at the
fnpnpur  if the impedance does not change with/n  3 SecondS.

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

q Step 4: Cbeclc  that the input impedance goes to 1 Mn (tne current status is
shown below the Impedance label).

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

2-28 Checks and Adjustments



-.
.” “,, q +p 7:”  +fe#bat  Steps  2 through 6 for the:lemainihg  input  thann&. ‘.I,,

, ,  , , ,

.
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>* pati  5 This p&l  shbws  the setup and lists the  procedure to Check  input resistance. ” “”
Input Resist&me IC, , I, ., ‘_’  ‘;

specrncauoris ‘, .’

me specifications for this pad  are aa  follows:

m Impedance resistance is 1 Ma within &5  kfl.

n Impedance resistance is 50  Q within fo.5  a.

Setup to Check input Resistance

WCT
Adaptar

Ccadal  Cables

Setup to Check Input  R&stance

Procedure to Cheek Input Redstance
0 Step 1: First lnrrialiie  the mainframe’s setting&  then petfonn  the following

settings in the Order  listed:

Mainframe . . . . . . . . . . . , . _ . . . . . . . , . . no setting changes
Amplifier

CW  1 Display or&tt . . . . . . . . . . . . . . , , , , . . , on
Digital multimeter @MM)

Resistance mode . . . . . . . . . . , . . . . , t I . . . , . . 4-Wire

q Step 2: Check that the input resistance is 1 Ma within f5 kn.

q Step 3: Set CH 1 Impedance to 50 n.

0 Step 4: Check that input resistance is 50 R within &OS  ll

0 Step 5: Repeat Steps I through 4 for the remaining input channels

2.30 Ctlecks  andadjustments



Part 6 This  partshows  the setup and lists the procedure  io check vertical accurccy. r
V&%cal.Accurac~ ” : ” -i I ‘” <

Specitications

The spemfications  for this part  are as follows:

n DC balance so that trace is within  3~0.2  divisions of center from 5 mV through :
10 v;  and *I division of center from 1 mV to 2 mV.

e Peak-Peak measurement of 5 V & 90 mV for the 11 SO&Series  and 5 V
$3  mV for the 1140Weries.

n DC offset so that the top of the waveform is vertically cantered within kO.5
divisions.

Setup to Check Vertical Accuracy

Calibration
Generator

4.7~inch
Coaxial Ceble

Setup to Check Vertical Accuracy

Procedure to Check Vertical Accuracy

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

Amplifier
CH 1 Display on/off  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..on

Calibration generator
Mode . . , , . . . . . . . . , . , , , Stcl Ampl
Amplitude Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5v

Mainframe
Main Size  or HORIZONTAL SIZE 1 0 0  &liv
Average N (if available) , , , , , , On
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Part  8 Verflcaldccuracy

Ch#ck DC Balance- by performing:Step  2. “: _.

a’ Step,2: check  the Vertical  Size to each position from 10  V through 5 mV and
observe’that  the trace staya within f 0.2 divisions of center. Then, set the,

Vertical Size  to 2 and 1 mV and observe that the trace stays centered within
fl ‘division.

Check Gain-by  perfofoning  Steps 3 through 7.

r]  Step  3: Connect the oalibration  generator output to the CH 1 input using the
42-inch  waxlal  cable.

r]  Step 4: Set the Vert  Size or VERTICAL SIZE to 1 V/dii

q Step  5: Set the  Verl  Offset  or MMXAL OFFSET to +2.5 V.

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

0 Step 7: Check that the measurement is 5 V, plus or minus

90 mV for me 11KGSeries  mainframe, or
57 mV for the I MOO-Series mainframe.

Check Wet-by  perfoorming  steps  8 through 11,

q
0
0

q

Step 8: Set the Verl  Of&et or VERTICAL OFFSET to 5 V.

Step 9: Set the Vert Size or VERTtCAL  SIZE to 100 mV/div.

Step IO: CIreck  that the top ot  the waveform is vertically centered wlthln
ti.5 dltisions.

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

2 - 3 2 Checks and  Adjustments



part 7” Thts  padaho%s  the setup and lists ttie procedure to check rise time.
Bandwidth Limit

SpedficatiOtG
(,

The specifications for this part are as follows:

l At a bandwidth limit of 100 MHz, rise time Is bstwsen  2.45 and 4.55 ns.

I At a bandwidth limt  of 20 MHz, rise time is between 12.3 and 22.7 ns.

Setup to Check Bandwidth Llmit

Coaxial  Cab/e

Setup to Check Bandwid&$  Limit

Procedure to Check Bandwidth Limit

0 Step 1: First lnfttslize  the mainframe’s settings, then perform the following
settings in the order listed:

Amplifier
CH 1 Display on/off . . . . . . . . . . . . . . . . on

Calibration generator
Period . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..i~s
M o d e . . . . . . . . , . . , . , . . . . . . , . . . . . . . . . , . . . . . , . . . . . . .  FastRise

Mainlrams
Main  Size of  HORIZONTAL  SIZE . . . . . 5 ns/div
Main Pas or HORlzONTAL  POStDON  . . . . . -25.5 ns

0 Step 2: On 114CGSeries  mainframes only, calibrate all input channels by
connecting each channel to the CALIBRATOR with the 42-inch  coaxial cable
and selecting the Probes function in the  UTILITY major menu.

0 Step 3: Connect the calibration generator Fast Rise output  (rising edge) to
CH 1 with the 42-Inch  coaxial cable.

17 Step 4: Set the Impedance to 50 R.
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/
Part 7 BandwWth  Llmlt

,;i

-’ ,. 57 Steps:
,’ * ’ ,, q +, Step  6:”

iJ &7:

q S&8:

q Stap9:

0 SteplO:

0 slep11:

n Step12:

0 Step13:

[7 Step14:

13  step15:

Sat the Vert Size or VERTICAL SIZE to 200  mV/di~.

‘%WTe  V.kWftset  or VERTICAL OFFSET  to Z&nV.

Sat the  calibration  generator Amplitude to 1 V

Select  1tXl MHz bandwictlh  limit.

Select the Rise Time measurement, if available.

Checkthai  the rise time is balwaen  2.45 and 4.55 ns.

Sat  the bandwidth limit  to 20 MHz.

Check that the rise time Is baiwaan  12.3 and 22.7 ns.

Set the cunenl  input channel display to off.

Set me naxl  channel’s display on/off to on.

Repeat Steps 3 through I4 for the remaining channels.
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Fart  8 This pert shows the setup and lists the procedure to check AC coupling. *
A C  Foupling:. ” ‘* , , e  ,“’ _,,  I’j .,;

.1 SpecltbUons  : $’

The  specifrwtions  for this part are as follows:

j 4,’

m Bottom of square wave is near  the bottom greticule  line.

a me waveform is approximately centered on the screen.

%tup  to Check AC Coupling

42-inch
Cc&al  Cable

Setup to Check AC Coupling

Procedure to Check AC Coupling

iJ Step 1: First fntttaltze  me mainframe’s settings, then perform the following
settings  in me order listed:

Ampllfler
CH 1 Displayon/off . . . . ._ . . . , , . , . . , . . , I

Calibration generator
M o d e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Amplitude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~

Mainlrame
Impedance .t..................I..........
Vetl Ske or VERTlCAL  SIZE . , , . . , , . , , . . . .
Main Size or HORIZONTAL SIZE , . , , . , , , , ,

..,”

. . .
**..

:. .
. .

.***

. . . . . . ..on

Std Ampl
.**.<.. 5V

50 i-l
,500  mV/div
I 100  ps/div

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

q Step 3: Select AC Coupling for the CH 1 input.

q Step 4: Check that the waveform is approximately  centered on the screen
(duty cycle will cause some variation).
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7” __ ‘I fl  Step 5: Set the CPI  1 display on/off to off.

!>  ,n  ,Step  6i
‘i’ iv ‘I

,,  ,.-*  ,,. ~Move’coaxial  cable to the CH 2 iqkand  set Ifs display on/off  to ,rl~
on. :,,“

q ‘Step 7: Repeat Steps 1 through 6 for the remaining channels.
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,’ __ * ,,,lx Balance ,. ;The put&e  of t&procedure  is to confirm that DC balarkcan  be
“.

accomplished accuratsiy.  This  procedure does,  not test for drift  r&r  time or
temperature. Therefore, the specifications are more strtngetit  than the
specffltions  In the llA34  User’s Reference Supplement and  this procedure
must be performed immediately after Enhanced Accuracy calibration.

specfncanons

Refer to Table 2-5.

Setup  to Check DC Balance

Setup to Check DC &lance

Procedure to Check DC Balance

q Step 1: Firstlnttiake  the mainframe’s settings then perform  the following
settings In the order lied.

Center plugin
CHlDisplayon/cff  . . . . . . . . . . . . . . . . 1 ,.,.._...........,  . ..cn

Mainframe
Vert  Size or VERTICAL SIZE . . . . . , . . . . . . . 10  V/div
BWLimitorHFLimil . . . . . . . ..l.t...........t........  20MHz
Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..Wfl
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q Step 2: Check that me displayed trace position Is at the center graticule
line, within the value Shtft  listed in Table 2-5 for each Verl  Size setting.

If you are using the 113W3eries  mainframe, use  Verlical Cursors to help
measure the trace position.

If you are using the 114WSeries  mainframe, set Average N to On and use Mean
(whole zone) in the Measurement pop-up menu to help measure the trace
position.

&pea!  Step 2 for each channel.



.Tab!e  2-5 - i IA34  Amp//fief  DC Balan&
~~~~~;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~, ’ (“:‘.q ” , ,

P 11 o.I  14OWeries  Shift 300wSeries  ShUl

vert size (=k dW kk mv) (zkd~)  _’ ‘ ,

10 Wdiv  0.063 630 0.093

5 V/clN  0.065  330 0.095

2 Vldlv  0.073 146 0.103

1 v/diN  0.086 85 0.115

0.5 vmv 0.065 3.3  0.095

0.2 V/div  0.073 14.6 0.103

0.1 Vldiv  0.085 8.3 0.115

50 mV/ciiv  0.065  3.3 0.096

20 mV/div  0.073 1.46  0.103

IO mV/div  0.085 .w 0.115

5 mVldiv  0.110 35  0.140

2 mvdiN  0.185 .37  0.215

1 rnV/dN 0.310 .31  0.340
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’ PartlOa The  system  i*V DC Accuracy is checked using a precisioh  digital mubimotw  and
“IV DCAscuiacy: pow@  supply. “,,,

11400~series
‘Mainframe Pr&edure

The purpose of this  procedur&  is to confirm that the amplttier  oan be accurately
,, calibrated. This procddumdoes not test for mainframe oalibratiorl voltaga

rafarence  accuracy or long term stability. Therefore, the mainframe Is
characterbed  and tests must be performed immediately after  an Enhanced
Accuracy calibration. Also, the amplifier specifications are more stringent than
those in me 1 IA34  User’s Reference Supplement.

AV DC Accuracy within fO.63%+

Setup to Characterize the 11400~Series  Mainframe

Procedure to Characterize  the 11400-Series Mainframe

q Step 1: Perform the following Settings:

Center plug-in . , . . . . . , . . . . . . . . . .

Mainframe
Urtup( major menu . .,..,.....

Subsystem. , . . . . . . * . . . . .
Block t . . . . . . . . . . . .

Area . ,.......**
Routine , . , ..,.......
Run , , . , . . . . . . . . . . . .

Digital multimeter  (DMM)
Made . ,.....,.,.
Range . . . . . . . . . . . . . . . . . . . . . . . .

q Step 2: Record the DMM absolute value.

. . . .

. . . .

. . . .
.
.
. . . .
. . . .

. . . .

. . .

. . . . no setting changes

Exlended  Diagnostics
. . . . . ..** . . . . Digitizer
. . . . . . . . . . Points Acq
. . . . . . . . . . . . Cal Refs
. . . . . . . . FP  -10.000 v

. . . . . . I..  DC

A u t o
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Part TOa  AV  DC Accuracy:
114OCGeries  Mainframe Procedure

[3 Step 6: Record the D MM reading.

0 Stepz  Presskit.

q Step 8: Press Exit Dlagnostlce.

0 Step 9: Add the DMM absolute values of the readings obtained in Steps 2
and 6. DMde the result by 19.9951 Vto obtain the mainframe’s calibration
voltage  ref6fme charaoterization  factor (Wtioh  is used In the Procedure to
Test the Arnplifler).

Setup to Check the Amplifier  AV  DC Accuracy

BNC T

50 n Termination
(not connect8d  y8t)

Setup to Check the AmpIffier  AV DC Accuracy

Procedure to Check the Ampliiet  AV DC Accuracy

q Step 1: First lnitiallze  the  oscilloscope’s settings, then perform the following
settings in the order listed.

Center plug-in
CH 1 Display on/oft , on
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Part IOa AVDCAccunacy:
7 1403Serbs  M&frame  Procedure

Mainframe
VanSize ..,t.....,.......t.,.........t.......... ~., lOV/div
BWLfmft . ..1......~.....,I,..........1...........  2OMl-k

Power supply
outpul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..on

Digital multimeter  @MM)
Mode I......,.t.....~..........*.......,..............D C

Range  ..* . . . . . . .e................,t....,...,......... Auto

If the environment is eleotrically  noisy, then connect a capacitor (at lees!  0.1 PF)
across the input terminals of the  DMM.

Press the Enhanced Accuracy button twice.  Immediately after self-calibration has
completed and passed, perform  this pmcedura  far each chennal.

lt Is helpful if you use a pocket calwlatar to do the calculations required for
evaluating the data in this part. If 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 the  alligator clips, connect one clip directly to the power
supply’s negattve  termlna!  and me other clip  to the 430 n resistor (not the power
supply’s posittt  terminar).

0

q

Step 2: Set Average N to On. select Mean (whole zone) in the MEASURE
ma)or  menu, and set Compare to On.

Step 3: Connect me alligator clips  to me power supply and set me  voltage
so that the trace is within M.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).

0

0

Cl
0

Step 4: Select Save Current Meas  Value aa References in the Compare
and  Reference pop-up menu of the MEASURE major menu.

Step 5: Connecr  the alligator clips to the power supply end set me voltage
$0 that the trace is within &0.2 division of the first gratlcule line below the top
of the screen. Read the DMM  and add the absolute value (that is, ignore the
polarity) to the reading obtained In Step 3.

Step 6: Read the &Mean value in the 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 Step 9 of the Procedure to Charaoterlze  114OCGeries
Mainframe).

0 Step 8: Check that the result obtained in Step 7 is 20.9937 but 11.0093.
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.,,+

1 q Step 9:“’  Repeat Steps 3 through 8 for the  vertictil  size  settings listed below.
“’ , , , ,JW~!WI  Jesting  with smal!  yo!tagee,  ii  may,help  to @tall  a 50 &I tqt?Ination

(:,,

v” ” and .at@nuators  in se&s between  the BNC-to-tilligator  clip adapter and  the
._” ,:

~
coaxlal’cable  so that you can set the voltages withbetierresolutibn.  You can
also use a DC voltage calibrator to achieve better  resolution (when testing
with  small voltages).

5 V/div
2 Vldiv
1 Vldiv
0.5 Wdiv
0.2 Wdiv
0.1 Wdiv
50 mV/div
49.8 mV/div
23 mV/dii
20 mV/dlv
IO  mV/div
5 mV/div
2 mV/div
1 mV/div

i
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,,, I I’  PaFt 1 Ob ” The system AW DC Accuracy is checked using a precision digital multimetW?rW

; AVDCAccw~~y: power  q?lY.
11300-Series

*c ,v,,

Main’frame  Procedke
The purpose  of this procedure is to comW?n  that Me  tiplifler  can be accurately
calibrated. This procedure does not test for mainframe calibration voltage
refereke accuracy or longterm  stabiltly.  Therefore, the mainframe is
characterized and tests must be perfomxad  immediately after an Enhanced
Accuracy calibration. Also, the amplifter  specifications are mare stringent than
those in me WA34  User’s Referenoe  Supplement.

Specmcation

4V  DC Accuracy within fl.2%.

Setup to Characterize  the 1130O-Serles Mainframe

Note: After entering  Extended T&t,  veri@ that your mainfreme’s
firmware  is Version VZ.4  or higher: If your malnfreme’s  firmware
version is lower then W.4, fhen  you cennotpwform thfs  pr~edure.

Setup  to Characterize tha  113w-serles  MaMama

Procedure to Characterize the 11300Series  Mainframe

q Step 1: Perform me following settings:

Center plug-in . . . . . . . . . . . . . . . . . . . . .
Mainframe

UTILITY major menu . . . . . . . . . . . . .
Run . . . . . . . . . . . . . . . . . . . . . . .
Block . . . . . . . . . . . . . . . . . . . . .
Area . . . . . . . . . . . . . . . . . . . . . .
Routine . . . . . . . . . . . . . . . . . . .
Loop . . . . . . . . . . . . . . . . . . . . . .
Run.. . . . . . . . . . . . . . . . . . . . . .

**........ no setting changes

................... Exl Test
. . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . Front Panel
. . . . . . . . . . . . . . FP  Calibrator
. . . . . . . . . . . . . . . . . -9.9988V
. . . . . . . . . . . . . . . . . . . . . cnt( I
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Part  104 AV DC Accuracy:
173~Serbs  M a i n f r a m e  P r o c e d u r e  ‘( “’

.”

Digital’mul~imeter  (DMM)
:: Mode’......  ,: . . . . . . . . . . . . . . . . . . . . . . . ..I:  . . . . . . . ,........ ‘fD C , .,,,,,,:

‘Range . . . . . . . . ..;z . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .,,.  Auto

0 Step.2: Record the DMhh  reading.

0 Step 3: Select Run.

0 Step 4: Select Routine and set to + 9,9939V.

IJ Step 5: Select  Run.

17 Step 6: Record the DMM reading.

q Step 7: Select  Run.

q Steps: PresstheUTlLrlYbutton.

q Step 9: Add the absolute values of the DMM readings obtained in Steps 2
and  6.  Diiide the result by 19.9927 to obtain the mainframe’s calibration
vOltage  reference oharaoterlratlon  factor (which Is used in the PrOOeUure  to
Test Amplifier).

Setup to Check the Amplifier  AV DC Accuracy

BNC T

r

BNC-to-Alligator

(not connected ye!)

Setup to  Check the  Ampl i f ie r  AV DC A c c u r a c y

2 - 4 4 Checks and Adjustments



Part  fob AV DC Accuracy:
773CGSerles  M?fnframe  Proct&l@

” Procedure to Check the  AmplMer  AV DC Accuracy ‘I” - : 1

II’i q “Step 1: Flrst~lnttt~lte  the’mainframe’s  settings; then perform  the follourkrg~~~,  :
settings,in  the  crder  listed. I :

Center plug-in
CH 1 Display on/off .  .  . . r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o n

Mainframe
HFLhntt . . . . . . . . . . . . . . . . . . . . . . ..+......t  < .,a,.  <et<  20MHz

power  supply
Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..on

Digital munlmeter  @MM)
M o d e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D C
Range . . . . .._t..~..................................-.  Auto

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

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

It is helpful  If you use a pooket  calculator to do the oaloulations  raquiraci  for
evaluating the date in this  pan. If your DMM is equipped with a comparison or
relative WererICe  feature, use this  feature for the readings and calculation
required in Steps 3 and 5.

When connecting me alligator  clips, connect one clip to me power supply’s
negative  terminal directly and the other clip to the 430  D resistor (not the power
supply% positii termlnarj.

Q  Step 2: Select Vettlcal  Cursors.

q Step  3: COnrMl the alliaator  Clius  to the Dower SUPDIV  and set the  voitace‘
so that the trace is within-fi.2  diislons  of the first g;aiioule  line above me
bottom of the soreen. Read the DMM and record the absolute value (that Is,
ignore me polar@).

0

q

q

0

0

Step 4: Sat the Ven  Ref  cursor  on me trace using the left functlon  control
knob with  FINE resolution.

Step 5: Connect the alligator  clips to the power supply and set the voltage
60  that the trace is withln  M.2  divisions of the first gratlcule  line below the
top of the screen. Read the  DMM end  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 avert  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 113CGSeries  Mainframe.

Step 8: Chsclc that the result obtained in Step 7 is 20.988  but <1.012,
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0 Step a: Rep&t Steps 3,  through 8 for the’ verli,cal  site &tin& listed below;
” ‘,: When testing “with  small wltages,.,it  My help to install  a 5C,fi  termination

and  attenuators in s@es  between the BN~to-alligator  clip adapter and the
.,,  1

II,
c+al  cable so that you can set the voltages with better rkolution. You can

‘, also use,a  DC voltage~calitxator  to achisve  better resolution (when testing
with small voltages).

5 Vldiv
2 vk!N
1 ‘.‘/dN
0.5 Wdiv
0.2 V/div
0.1 V/div
50  mV/div
4%8  mV/div
23 mV/ctiv
20 mV/div
10 mV/clii
5 mV/dhr
2 mV/div
I mV/div
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*>  pati  11  ‘j The system DC Offset ischecked using a precision digital multimeter and  a. .‘:
P C  O f f s e t  Accuracy~,,  power  supply., “.

,The purpose of this procedure is to confirm that the amplifier can be ,accurately
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, the ampltter specifications are more stringent than
those in the llA34 User’s Reference Supplement.

Speoifioations
Refer to Table 2-S.

Setup to Characterize the 11400~Sertes  Mainframe

Setup to Ch.wacierfze  U7e 114oo-Serfes  Mafnframe

Procedure to Characterize  the 11400-Series  Mainframe

0 Step 1: Perform the following settings:

Center plug-in . . . . . . . . . . . . . . no setting changes
Mainframe

UTILlTY major menu . . . . . t . . . , + , +.  + . . , Extended Diagnostic
Black .,...........,t..,.................... PolntsAcq
Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CalRels
Routine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FP -10.000 v
Run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Digital multimeter (DMM)
Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D C
Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto

c] Step 2: Record the DMM absolute value,
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Pat7 11 DC Offset  Accuracy ,i , /’ ‘r

q Step 3: Press Wt.’ )1

0 step 4: ‘Press r-p,,+ 4.9991 v. ‘,
7s

*:

17  Step 6: Record the DMM reading.

q step7:  PraSSExH.

q Step 8: Press Exit  Dlagnosucs.

q Step 9: 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 Charactertze the 11300-Series  Mainframe

Note: After entering EMended ‘lisst,  vetiv that your  mainframe’s
firmware is Version V2.4 or higher: If your  meinfrerne’s  firmwere
version is lower then V24,  lhen you cannot  perform fhis  procedure.

Calibratar  Output7

Procedure to CharacterWe  the 1130~Series  Mainframe
0 Step 1: Perform the followlng  settings:

Center plug-in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . no setting changes
Mainframe

UTILITY major menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ext Test
Block . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..FrontPane  I
Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FP  Calibrator
Routine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -9.9998 V
LOOP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cw )
Run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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q Step  2: ReCord  the DMM reqding. ,i

‘i-J  Step 3:  ‘Select Run,

‘j-J  S&4: Seien  Fioutfnd  ak  set to +9.9939.

iJ Step 5: Select Run.

0 Step 6: Record the DMM reading.

17  step 7: SEleCt  Run.

q Step 8: Press the UTiLlM  button.

17  Step 9: Add the absolute values of the DMM readings obtained in Steps 2
and 6. Diiide the result by 19.9927 to obtain  the mainframe’s calibration
voltage reference characterization factor (which is used in the Procedure  to
Test the Amplifier).

Setup to Check the Ampllfler  AV DC Offset Accuracy

B N C T
Connector

Banane  Adapter

Setup to  Check the Amplifier AV  DC Accuracy
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t Prpcedurwto  Check. the Amplifier AV DC ,vset  Accuracy

,n Step i: ~Firti.,lnitIalize  ltie~mainframe’~  setting’s; then porfoti  me following !
settirigs  in the;okder  listed:

Center plug-in
CH I Display orUoff  . . . . . . _ . . . . . . . . . . . . . , , on

Mainframe
BWlJmitorHFUmit  _...._........._................  20MHz

Power supply
output . * . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . on

Digital multimeter  (DMM)
Mode . . . . . . . .._.......................................  DC
Range . . . . . . . . . . . . . . . . . . . . ..+......I.................  Auto

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

Press the Enhanced Accuracy button  twice. Immediately after self-calibration  has
completed qd  passed, perfoorm  this procedure fcr each channel.

When connecting the alligator dips, connect one clip diredly to the power
supply’s negative terminal end the Other  clip to the 430 &I resistor (not the power
supply’s positive terminal).

q Step 2: Note the  position of the displayed trace (it should be near the center
of me graticule).

(I.
If you are using me llSW+Series  mainframe, use Vertical Cursors to help
measure and  set tile  trace position.

lf you are using  the WOO-Seftes  mainframe,  set Average N to On and use
Mean (whole zone) in the MEASURE major menu to nelp  measure and set
the trace  posltlon.

q Step 3: Connect the BNC  T Comector  to the CH 1 input connector, with the
DMM connected.

r] Step 4: Set the Veil  Of&t  or VERTICAL OFFSET to 4 V. Set the power
supply  voltage so that the displayed trace returns to the position nbted  in
Step 2. Divide the DMM reading by the mainframe characterization factor
fe;taa;zzee  Procedure to Characterize  the Mainframe) and subtract the

a
I0
q

Step 5: Check that the result obtained in Step 4 is less than the Error Limit
shown in Table 2-6.

Step 6: Disconnect the BNC T connedor  at the CH 1 inpti connector and
set Vett  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 nelp to install attenuators
in series between the BNC-to-alligator clip adapter and me  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 wlih small

:

voltages).
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,

1 v/m 4 v 57.4 mV

0.1 Wdiv 4 v 12.4 mV

1 mV/dlv 1v 2.0 mV

1 mV/div 6OOmV 1.7mV

1 mV/div 600 mV l.4mV

1 mV/cliv 4COmV 1.1  mV

1 mV/dlv ZOO  mV 8G0p
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