Errata

Title & Document Type: 1411A Sampling Vertical Amplifier Operating and Service
Manual

Manual Part Number: 01411-90902
Revision Date: August 1968

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies


http://www.agilent.com/
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‘ ' _ - Table 1-1." Specifications = B A RV R
) . L . (When used with 1430A, 1431, or 1432A) R \r T
! | MODES OF OPERATION: | * ATTENUATOR'ACCURACY: £3%; +5% Smoothed - ‘% ol
- L ) Lo L . . PR R S AF

. 1.-Chanpel A only. S ‘ o

\‘ ;S.

2. Channel B only, T - .ISOLATION" BETWEEN CHANNELS: Greater thad .. - \
. 3.Channel A and Channel B. ' "~ 40dBdver bandwidth-of sampler. - R I A |
] . 4. Channél A and Channel Baddedalgebraically. Can L 1
“ |+ 5. Channel A%s. Channél B, _ S X : L T o
POLARITY: . Either channer niay be displayed . RECORDER_ OUTPUTS:* Front pariel outputs provide| .

* "either positive or negative up in an mode 0.1V/¢m froma 500-ohm source. Gainadjustable | ... = .

e gatlve up In any mode. from approx. 0.05V/cm to 0.2V/cm,. DC level |- ..

' DEFLECTION- FACTOR: * 1 mV/cm to 200 mV/cm -adjustable from approx. -1,5V to +0;3V, - 1. -
. inal, 2, 5sequence; accuracy +3%; Vernier el R < T T B

1]

N N provides continuous adjustment between ranges . o C _ ‘ Yoo B "
1 - .and incieases maximum sensitivity to greater WEIGHT:  Net, 10 lbs. (4,5 kg). Shipping, 15 lbs.| . ' i
’ -‘- B 'than Ol 4HIV/£.'m. : ’ ) X ‘ _(6’ 8 ks)- * K e . - A e
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. 1-1. SCOPE OF- MANUAL. | -

. . / |
.‘-.:‘-‘ trg gt gy el 0l ey —

- T ¥ K

' . /”l. ]
Model 14114 .3}~ v /./
. L] | ' / ’ ‘ e L
- 4 T _.l -
/o .

*. /. v GENERALINFORMATION = . . |

/ foo :
-

1-2. This manual p';'o_\rides operating and servicein-
forthatton for the Hewlett-Packard Model 1411A Sam-.
The information. intiis
-manndl supplements that presented in ¢he M
Serits Samplers and Model 140 ‘Series Oscilloscope
manuals. For informationon other instrumen

i “ -t
B &

i

' -1-3. DESCRIPTION.

T T S P AU S
1.4, TheHP Model 1411A Sampling Vertical Amplifier

» .(Figure 1-1)isatwo>channel plug-in designed for use
in Model- 140 Series Oscllloscopes. - The instrument
must be used with a compatible sampling horizontal

- ‘ping-in and a wide-band remaote sampler deyice. . At

Model T411A (refer to Table 1-2),. 7 ey

present, three remote samplers are ayailabfe,fbr the -

,' ;1-—5._;"'1""ﬁe Model 1411A and remote ‘sambler offer -
. . 8everal advantages over -conventional

: : sampling de-
vices, By placing the remote sampler right at the
" test polnt, losses -caused by long probe leads are

- eliminated; A 'matimum calibrated sensitivity of 1 -

‘. mV/em with aitomatic smoothing allows méasurement

4

e

N

- of very small signals at'a low-noise level, Simulta- -

- neous sampling of two channels permits accurate time
- ‘measurements to be made between channel-A and B

- signals.” In general, -sampling presents almost none
.of the problems™ afflicting the usual high-frequency
oscilloscopes, yet offers most of the advantagesof -

4

conventional oscilloscopes,

I ‘exemplified by multiple
trace capability. . . ’ : .

: ‘l ‘( LY .

- '1-6. The Model 1411A ffefmote sampler combination
permits observation of ‘several display functions. A
single trace from either channel A or B may be ob-
served. Separate traceg from channel A and_channel
B may be selected simultaneously t9 check time rela-
tionghips. X-Y¥patterns{channel A versus chanhel B)

are available. A single.trace representing the alge~ = -

. 'braic sumof channel A and channel*B’'may also be .ob-
tained. Either channel may be displayed as positive

or negative polarity up in any mode. !
- ?‘"
L S
' 02693-2 '

- SECHMONT .. o

~"Ina 1, 2/and 6 sequence. A
Model 1430 ~

' ' ' FUMEIts, FR{er... ments>
to the ma.nual,ffor thQB‘eaaﬂrmulnprinmm ffts. .

" ..sheet supplied with the manual will

- - .ki y X " N - e ,..‘...., e .
S
N L ‘_,‘_‘,J » . '
- . ..ot Bectonl
o " - ! Paragraphs1-1te1-10:
. : " o .4 . . v f ) PN

P

<Y v _k‘v

-, 1-7.  Eight calibrated ranges of vertical sensitivity = .
“are provided, ranging from 1 mV/cm to-20Q mV/em
vernler control provides .
- continuous adjustment between ranges and increases
maximum senitivity to greater than .4 mV/em. -
- and dc level controls are provided.. Rigetime adjust-" "

for-each.channel are located oh the front pariel

for optimum compromise letween risctime,overshoot, .
.. '.andmoise. . e T

1-9. MANUAL IDENTIFICATION.

1-10. Information i this ‘manual applies directly to
Model 141 1A Instruments with x listed
on the- title page.” The serial prefix is the first.three = '

. - If the serial prefix is not the
Manual Changes .
defing :

éach HP instrumen

same as listed on the Htle page, a ( .

| the differ-

- ences: between that ingtrument and the one described

» "“inthis manual. Corrections to a manusl due to errors
that existed when it was printed are cdlled Errata and /
will appedr only oh a change sheet, (if any). -For .in< ~

. formation pertaining to-change. s@eets, contact’ the
-nearest HP Sales/Setvice Office o

) - X . .

Table 1-2, :Sam'plltleré; Availabl,é fc;r",'the Model 1411A% '

'Model Features - |
14304 de to 12.4.GHz, 28 ps risetime,
143147 -3 deto 12.4 an_;jlow VSWR, flat
I 'response : '
1432A- dc to 4 GHz, 90 ps risetime,
_ : ‘ 1 mV/em v "} .
‘? P - . ¥ ) : . . ’ W '
; * Check latest literature for additional new ~¥4'
'~ samplers. ST e, o
¥
&

 1-8.. Frontspanel recorder outpits wit.hbbihamplit'ude'_i. S

- . ) LN

the serial prefix lstdd. =
" digits of the elght-digitserial number- used to identify S

s

- - Y

. ' 1 YL
o

L ;

: -
PR S, Y
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P will differ 8slightly from one oscilloscope
- to"dnother.  'For this reason, when the.

" isinstalledinan oscilloscbpe for the first .
.“time, or when changed from one oscil- .
loscope to another, the VERT CAL adjust-"

+ ment must be performed to .ealibrate the-
amplifier gain to the deflectidn, sensitivity
of that particular oscilloscope.” (See Fig-
~ure 3- 4 for procedure.)_ ) L

.

R T

Uy

e
%

02593-2°

L

~'Model 1411A and sampler combination ' ;i

i K SCo ﬁAt least 4 inches of tightly-packed industry- s

all instrument surfaces usea nonabrasive material.w <, .
. such, as polyurethane or .cusioned paper such as Kim- ! ',

Pa'll around hll projectlng parts f

L
-+

_ approved, shock-absorbing material suchas extra-firm
polyurethane foam, _ BERIEEN
. e
d Heavy-duty shipping tape for securing outside of
carton ) R

» “‘ . ;'/’- '
- N .. . ) e W .
-.l - .‘. :’/ . » i - ) - &-‘z l‘
‘ . .,.// ‘;, . . _{ i - R
. ‘: : ’ . ! v " o ti} _ T L i
| Model 1411A . " v " SeionIT -
5 I - Pnragraphs 2-1to 2- 11” N B e
[ S '.\\ ! ! j' . I"
%y sscnon n ‘ R
‘ AT INSTALLATION o
2-1, INITIAL. mseecrlou. ~ 2-7. CLAIMS, - < e
2-2, MECHANICAL CHECK.. . Inspect the Model * 2.8, The warranty statement appiicable to ail” e
‘ 1411A upon receipt for any damage which may have Hewlett-Packard: Company instruments.'and products. Lo
'\ ‘occurred in transit¢~Check for external damage such . - {g pyovided inside the front cover of this manual. If . S S
\ ag brokenknobs, bentor broken connectors, and dents physical damage-is found or if operatlon is not as ° I B
) or scratches on the panel surface. If damage s’ specified wheri theinstrument is first recelved, notily = . - !Q\ﬁ P
A\ "iound, refer to Paragraph*2-7 for reommended claim ~ the carrier and the nearest Hewlett-Packard Sales/ ~ RN e
\ procedure. Retalh packing material for possible _‘ Service Office- -immediately (see llst inback of manual E s
% future use, - - ©fopaddresses). TheSales/Service Officewill arrange .-~~~ *= '
"\ 2.3, ELECTRICAL CHECK. Check the electrical :n‘;egfa:;e°;:iﬁ1:;§:“t§'§g‘;‘;‘;;’:: ‘_"“?tf"g for settle- - =2
* " performarce of the Model 1411A as, goon as possible m oo R " et
" after recelpt. Reierto PamgraphS -3 for recommended oy o S R
performance checks.. These checks verify thappfffie” ‘9' REPACKAGlNG FOR SHIP MENT' o /""‘; -
Model 1411A is operating withing the specii ¢ tiohs 2-10, If the Mqdel 1411Ais tobe "hipped to i Hewlett- . . i A s
ligted inTable 1-1. The performance chet e’good -PnckardSales/ ervice Office for service or repair, - o S / -
~test procedurés iorincomingquality-contr il}spection. © aftach a-tag showing'owner (with address), ipstrument Nehoe
¢ T mtal performanceandaccuracy of the af{ tpiment are  ° nodel number; full serial nuinber: of the_instrument’ g
egrti.iied as stated on, the inside frodt”cover of this ~  (all eight digits) and description cf the 1 rvice or i
~ manual, K the Mo ;14111\ does nod perate as spec- -~ repair requlred. o Lo . ‘ RN
ified, refer to Par _,,aph 2- 7 fo:{'fg’l'aim procedure. - -y ) } T
’ ;: ‘ A “F“t ' ' . . :‘ ... ‘_ o
b ’,-H” - 2-11, Theor'iginalshippingcartonandpackaging ma~_~ g e
‘ 2-4. PREPA{’IATION F RfUSE. , terial may be reusable. The Sales/Service Offiee wil] - shd e
o ' provideinformationandrecommenda onsonn}nteriais S . L
(' : -2-5. The Model 1411A Sam/pling Vegtical Amplifier to be used if the original packagifg material is not o R
i must first be- locked to the ampling tirne base unit. . R ‘
R available. -Materials uséd for shipping an instrument : “ I
To fasten the two units toig,zther, place the time base' should. inciu de the following: - s ; Co
unit abovet'éhe Model 1411A and with a ‘slight twis(ting 4 ° ¢ Hhe lollowing: & . ST e AL T
- action fastép the two rear: interlocks together (see NS B
. Figure 2-1/item 1), Press'thetime base down, being , .;5" ? tA dom:lble-wzill.ieid carton, refer to Tabie a- ” L e e S
¢ careful to properly align the jack 'and plug (item 2). \&ges 8 rengt required, , N S A |
The two>guide pins at ::Ihe\ front of.the Model 1411A S e . i Vv < _‘3,‘,,&55 o 3?:\4‘3 ? ‘
(item 3) should mate with their respective guide holés s PR e o S RV SO g
‘in thestime base (item 4) and snap together. ik S 5Tﬁ,ble 2-1. wShiPP“.‘g_ CartonTest Strength  .:%, "{%i" g
2:9. “To, install the horizontal/vertical combination - ,/ " Gross Weigh (ibs) | Carton Strength (test lis)|— R _'
‘in‘the oscilloscope,” first remove the dividing shield - — . - " S .
tween the upper and lower compartments by puiling' up to 10 .- 200 ' C \ N S
tstraight out. Next, .pull the léeking iever outwards - 10to30 * -.F. % ' 275 / ! N < ;
Ca 2 i,tem 5),.and- slide, the combination into. the oscillo- 30 to 120 - 350
"% . 7Hgope, 'Pressing the locking lever in will secure the S 120to 140 Y | . 500 i -
‘,(_-,,.} y bﬁ:o units to the oscilloscope., ‘ - . . 14(} to 160 _ °.. -§00-. /\) '
‘%}" :.'Ifl'_-' S . . 'Note ) . - y - — ??’ g
..‘ _'{. . N L.
144 The deﬂection platesensitivity of CRT' e teo b Heavy paper ‘or sheets otf cardbqard to protec ’3 :
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f”| vy Sectlondll < e s T . A Model 1411A o
o .::.1 . .. : . Flgure.,.-a-'l . | o ' . Co - . g . »
LR
-
B -I
B
[ }’
o
.
V 1. Adjusts vertical posltion of ChannelA trace. 8. Adjusts vertical'deflectton factor between cali- | *~ L
! ‘brated ranges. . o o v
2. Selects elther normal or smoothed response.. " \c , S I i
o ‘- F -9, Qhanges verti 'a{def!egtion factor in calibrated | - ..
3. Adjusts over-all sampllng efﬂciency of Channel fanges. N T . B B R
AL L N et
e j . . 10 Cal[brates vertical defKtton factor ofChannel - co
E - 4.  Adjusts risetime of Cha.nnel AT ‘A. - N b S ¥
‘ 5. Determines polarity- ef Channel A signal to ‘*11 Output connector for X-a:ds\b‘utput stgnals. 1 '
- presenta?on. ' '
‘ T 2. Adjusts amplitude of X-axis output algnals.
7 6. Selects mode of presentation. e : . .
‘ . ST e g, 13 Adjuste dc level of x-axis output signals.\ " S
V. (. -Caltbrates vertical sensitivity of main vertical _/ ! - AP
Lo ' amplifier’ (both A and BChannels) - R 14, Jack for connecttng remote sampler. - L -
. : ) ‘. . ‘-. .'- ' ‘... ) | ii - i . ‘ \ @‘- :_ . -. ) ) " ) '.K .. \'_.‘: - ( | : ) ) . . . T, & ;, | ‘
; . ' ’ K M . . ' L] .' . - . . ' ) . - "- : - ;
N e ) N : ' . .
) X ol : ‘ . ' ' . B 'y
.-. 'J- || ! ‘ ~ , . . , . (‘h 4 "‘L )
‘ ~. : - Figure-3-1,) Controls and Connect’g;;s Co e R . -
:' 80 L ST Ly SR e : 02593-2 '
. i ¥ ) ' .., :' ‘ .' .‘ ;
-., } N . 0. s 4:-, ] B *_ V " ..
ll . ‘..A | L. - ) n . . . V ' | E -}’-‘ ' 4l....w.,. “1“‘:‘.-}4“‘
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" . 3-8, NORM-SMOOTHED.

. high-frequency sanipling, the-instructions presented.

" in this . section are'supplemented by the operating int_ >~

" structions giveninthes

manuals.

?:?plé':_n‘ng sampling time
3-3. The Model 1411A,"'rg11{b§3 'sénilﬁler'

cl
- thesize and display repetitive wavefofms atfrequencles

up to 12.4 GHz (depending upon ¢holce of samipler),
" The Madel _.141;A'Sam1%erﬁf£/ides twoseparate ver-, .
* tical channels, enablifig’time comparisonsto,be made ™ -

between channel A"and channel B signals. Outputsare
~provided for dfiving X-Y or strip.'chart recordérs.

- Eront-pabn/e.l‘controls allow ‘risetime, overshoot and. .
noise. to-tsfe op

 optimized for state-bf-the<art’ measure-
f}en . The extremely fast risetime of the instrument -
sdombi

.. _jfgombination permits unsurpassed gignal measurement
. ':I“iaccuracy' S Lo ’ . P . (R '
:'_'.;l }{ a - N

. ¥3-4. FRONT PANEL CONTROLS. * : -
' ' - . . : e EEY \ f .. . .
Y =5. Front-panel controls and connectorgaia briefly

- describedby function in Figure3-1. Only the controls

of Channel A and controls common'to both channels are -

.described in the figure, Channel B controls perform

. the samefunctions’as those fo¥ Channel A. . Additional |
mation on some of the controls is given in Paia-

" “infor,

, gr’aﬁi)s, 3-6 through 3-13. _ L 5
. 'Thé NORM-SMOOTHED
‘switch .selects the type of responsé’desired. NORM

+* . response should be selected to view detailed. wave-

forms dnd fast-rise pulses. Whennolsé and jitter are
_ presented on.a signal and are not desired on the ob-
- 8seérved wavefdrm,‘ select SMOOTHED response.

. '3-7. 'SMQOTHING~HESPONSE,

. +Bamplingefficiency by adjuﬁ!iﬁg@he‘gain of thesampl-_

ing loop. The RESPONSE ‘control adjusts risetime to
- compensate for changes in ambient temperature, or
when changes "in risetime- (bandwidth) are desifed.
Proper. setting of these two. controls is an absolute ..
* , Paragraphs 3-21 through 3-30 explain theprocedures
-for making these adjustments. .~ = o

3-B. -UP, +UP. Thiskwitchdetermines thepoiarity ,

-+ of the displayed signal. In the +UP position, positive
s {i&g;mls are presented asa positive-up display." Inthe

- positive-up display,

. 329. - Mode Selector.’ The position of this switcﬁ dé-
. “termines which channel or combination 6f channels s

!
".I 0259%-2,_ - . . N . _.“1 '\ -
sl . ' . .
\\ ‘' ’ ’ ’ A f Coe
e .
o \\\“ _— R \"-.‘ " . l '
- e s s e
" ~ .
- . ‘1"
.';“ ’ .. “‘u -
b "\.“ )
v ~

: \, remote “apflsampling .
time baseé comblnation enables the os(l.lqscbne"tp. syn- "

EIVaRIN

- fully clockwise, and sensitlvity set'to 1 MILEIVOLT/ .= - |
‘CM, Vvertical sensitivity is Increased to at least .4 - o

" is connected for the first time, or whenever different

necessity - if accurate displays are.to be obtained, - o 3 T
. %3=17. A + B.* In this position,- Channel A and Chanhel

' -YP position, negative signals are displayed as a . -

; ‘ ) K e e 1ﬂ;(" o
”_' " I_‘..*l : ) . . . ._.m,.-.A...‘.-wﬂf--,,,-... st uliﬂ.“?!l"vi}""'"“*"‘:""{‘umut«v.w T g‘.h . t "‘ . .I .li_{f‘gu---.m« ;Mmm‘“,-”_w . "‘
I- . -ni' . . , .;‘ .
' Model 1411A - N e Do e |
‘ _ PRI - - Y ' . Paragraphs
. ' . ‘ .‘, P o LT
' " .‘ 7 N - | K " -l . Lo ’ ' - ..' )
;o | f-- ~OPERATION -~~~ = &
":j..i,_;,m'rnonl'l‘c'TION. "o 1 displaged on the CRT, Five displays are available: '
] ' _ w? e, ns of instrument .~ A A+B, A & B B,’'andA ys B, Refer to Parggraph. !. -
3-2." Thissectionincludes explanations of instrument , ' e edattan ; b o Mhana e
, controls, front-panel adjustments, available nisdes of 814 or defgilqgl :Iu?pl‘it.:a:tloq_:.t':f 99“,"]‘ Of these mbd'?:f’-' ‘
operation, operating considerations regardingsmooth- = - 3-10. MI LIV,QL’Iﬁ/CM.’-‘-Thls control selects the
- ing and rigetime, and step-by-step operating instrc-~ % sensitivity for'the fnput signal and'is calibrated in; . -
. . tions., Since thé Model 14114, remote sampler and - milljvolts/centimeter of vertical“deflection. " In the
“horizontal plug-in‘are’ closely interdependent during v 6;%2, and 1" MILLIVOLTS/CM positiods, ' rahdom ‘

€hdnges ininput signal‘amplitude are-attenuatedithin,
the amplifier and.the signalis automatically smoothed,

- . Teducing noise level .on the displays .The VERNIER -
‘cpntrol permits the displayed waveform to'be adjusted -
‘t*aity convenient heighit. When VERNIER {5 set to _th\‘
detent {CAL) position, the vertical display can be read

+ directly In MILLIVOLTS/CM. Withthe VERNIER set:

'mecm,‘hW-.,\_ e
" 8-11, MILLIVOLTS/CM CAL.. " These'adjustments. = ..
“callbrategain of the individualchannels. ‘I the senslx
tivities of Channel A andChannel Bare not equal, these
adjustments shouldbe checked forboth channels. These

- adjustmerits should he checked whel THa remote sampler: .-

“samplers are used with the Model 1411A. .'.

*~ 8-12. VERT CAL. . This frontpgnel adjustment gon- .

- trols gain of the final amplifier stage (common tobdth
A and B channels). This adjustment should be checked"
.eachtime the Model 1411A is changed from one oscil-

-'<1dscope to another, ‘or when Installed for the first ime,
to calibrate the sensitivity of the -Instrument to the

 deflection . plate charactéristics of each particular

- osci)ioscope.s” . A RS
3-13. X-Y.RECORD: - These BNC connectors provide

recorder outputs for both the X and Y axis with separate

"« AMPLITUDE and DC LEVEL controls, R
" -3-14. MODES OF OPERATION. .

s - . 3-15, Aspreviously noted, five modes of presentation
" The SMOOTHING
control (screwdriver adjust) controls.the over-all .

are avatlable. Each mode is describedbriefly by the

follawlng paragraphs, . S |
';3-16‘. A; | -_In _ﬂua,poéithn, oply slgnala applied to -,
* Channel A are displayed. Thé polarity (+UP, -Up) - .
' switch permits, the signal to be displayed as either a -

© (HAor (=) Asignal., |, . o

- B signals are'algebraically summed. If both polarity -
switches are in the same relative position (both +UP -
~ or both -UP), 'the displayed signal will represent the = .
‘algebraic sum of %he two-inputs [e.g. (+) A+ (+)B or - .
(=)A +(-)B). I thepolarity switches are in dissimi-, . .
lar- positions (one -UP andope +UP),.the displayedsig-
'« Hal will'represerit-the algebraic difference of the two. .
~ inputs fe.g. (+)A + (-)B'or (-)A"+ (+)B], resulting in -
differential operation, ° - - v RS

3-1

A

f
S
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"~ eston the ImV/cm range.

~ 100%,use the RESPONSE tapt t the loop gair
to 100% efficiency (as shown in Figure 3-3, waveforma), *

3.2

-Seéticn lII\" R : -
Parrgraphs 3-18 to 3-30 - | .

"3-18. A& B,  With the mode switch in this position,
tvo sepafate displays are prévided, completely in~ =~ ..
~ dependent of each.cther. This enableg nccurate me

and/or amplitude comparisons to be made between the

- two signals. The polarity switches may be used to
- -present a (+)A &{(+)B, (-)A.& (-)B, (+)A & (-)B or (~)
A& (f)B display, . . . - - .

3-19. B; . In this position,only Channel B'Eignals are

- displayed. " The polarity switch enables the B signal ,

to be observeg as either a (+)B or (-)B, ,

:play, Channel A signals are amplified and sent to the

routed ‘to- the horizontal amplifier in the time base

Plug-inandpresented onthe CRTas an X-axis display,
Since.both polarity switches remain vpergtive in the

mode, any combination of polarities maybe selected -
fommg X-Y presentation, ' S L
oL e S‘ - INPUT, i

3-21, SAMPLING EFFICIENCY.

: : 2
3-22, DEFINITION. = -~ . .
- 3-23. Sampling efficiency of the Model 1411A is‘a
“measure of its ability to follow any change of input
. signal level from sample to sample.

Efficiency is
optimum when, within the risetime limits of the in- -
strument; the vertical position of each sample on the -
CRT corresponds exactly to the amplitude of the input

-'signal at the time of the sample, ' If efficiency is Jow,

morethan one sample is required to respond to a change.

~ If efficlency is too high, sample-to-sample overshoot
" and ringing occurs. ., - . S .

. +.3-24, The Model 14114 provides two types of response )
" - (sampling efficiency), normal and smoothed. Either.
+" type of response can be selected by the front panel -
- NORM-SMOOTHED switch, Normal response {s in- -
~* _tended for,use when viewing detailed waveforms and
. - fast rise pulses. Smoothed response provides filtering
- of the inputsignaland reduces the effects.of nolse and

* Jitter by,about 4:1 compared to the effects seen on

normal response, Usesmoothed respbnse whennoise

and jitter in a signal are not desired in the observed =

wavefp_rm.

3-25. Inaddition to'the SMOOTHED opération that is -
selected by the switch, the input signal is automatically
smoothed when' the MILLIVOLTS/CM switch is set to
any. of its three highest sensitivity ranges (5, 2, orl),
The automatic smoothing is progressive, being great-

. Note ' :
‘When using the 5, 2, or 1
MILLIVOLTS/CM ranges, the

.NORM-SMOOTHED switch should
always be in the NORM position,

3:26.  OPTIMIZING SAMPLING EFFICIENCY,

3-27." INITIAL ADJUSTMENT, IfaModel 1411A and
sampler ‘are pur
\brated together at thefactory, Uponreceiving the Model
‘1411Aand saimpler, if the sampling efficiency is not -
ntrol to reset the loop gain -

'~ vertical deflection platés in the usual manner as a
-, Y-axis display..” Channel B signals are amplified and

r't!f*.:r!&'\t‘l:M;'ﬂ"—{zmﬂwwsnn L T VN

| | . Model 1411A

'_Thé“":ModeL 14_11A/‘sampler'syste‘m rw‘m be op-

Hmized (100% sampling efficiency with a- risetime
of <28 ps

- normal circumstances, neither of these controls (RE-

820, A.vs B. ' “This mode provides an X-Y akis dis- -

L4

SPONSE or SMOOTHING) should require readjustment.

.3-28, If the Model 1411A and sampler are purchaged

separately, or if the Model 1411A sampler combina-

tlon is changed, ‘or when adjusting to correct for ex-" .
treme ambient temperatures (Paragraph 3-29), op- .

timize the system as follows: .

2.» Turn system .on “and allow:at least 1 hour“tor
for*instruments to reach ambtent temperature,

b, Connect 4 fast risetime pulse generator, sich
as the HP Model 1105A/1106A, to the system as shown

_inFlgure3-2, Use the8-ft. cable that is ‘supplied with

the pulse generator. - To prevent random triggering,

- when optimizing the Model 14324, use =20 cm of alr

line between the pulse generator and the sampler

c.’ Set controls s follows: . .- ,

¥

using Model 1430A or 1431A Sampler or
- <90 ps . using a Model 1432A Sampler) and under.

R

. X ‘

SMOOTHING switch » ¢ < +.. « . . SMOOTHED .

© MILLIVOLTS/CM: «s « s « v i v v v o v 50
VERNIER « - . . . get for 10 em of deflection
Polarity + » « v+ o w70y s +UP -
Sweep Magnifier + + + +., ' » X1
Mode: : -« + ~.v . . Main'Sweep (1428A) gr

- B + Normal (1424A)
SCANDENSITY + + ¢+ « v s s s maximum cw
‘TIME/CM . . : + 1 nSEC/CM

_ d. Adjust Model 1105A SENSITIVITY control for a”
stable display ofpulse, = - : ‘

e. Using the magnifier, set time base for a sweep

L2 T TR T B S 1

L I N I L

- speed of 10 ps/cm and adjust magnified position to -
i o ‘ .

ed together, they will be cali-" -

- display leading edge of pulse,

f. Adjust RESPONSE for desired risetime. For
the Models 1430A and 14314, 35 ps (observed) is op-
timum. For the Model 14324, -90 ps (observed)isop-
umumn 1 ! v D S ! .

g. Sét NORM-SMOOTHED switch to NOGRM and ad-

* - just SMOOTHING (screwdriver adf) for 100% samp-

ling efficiency as shown in Figure 3-3, waveform a,

3-28, TEMPERATURE EXTREMES. Each channel of
the sampling syst:}x should be set for 100%sampling
efficiency at an ambient temperature of 25° C (77° F).
Whenever the ambient temperature exceeds 40°.Ci::

(104° F), sampling efficiency decreases and risetime -
- J .

becomes faster. If the ambient temperature falls bew

© low 15°C.(59° F), sampling efficiency increases and"

risetime becomes slower, - If the system is operated at
either temperaturecextrdme, risetimeand sampling ef-

fieiency should be reset as o’utlineg:l in Paragraph 3-28,

3-30. CHANGING RISETIME. Observed risetime
proximately 35 picoseconds (usinga Model 1430A or
1431A'8ampler). Counterclockwise rotation of RE-
SPONSE control decreases ‘risetime, however over-
shoot greater than 5% and low-frequency distortion can
be expected. Faster rigetime will result in some
smoothing of the fnput 8ignal, but'if the horizontal

’

02593-2
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w%h\the RESPONSE controlat'midrange should be ap-.

scan density and sweep speed controls are set so that - |
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e N . ' ;. - . | . T .,I- s n . 5
‘Mbgel 1411A A S o 7 Sectienmm i
. _ , - . o r‘igures 3-2 a.nd 3-3
: . \r ] v ' 9 ,\.'_ - ' :
the vertlcuI distance betweefn the dots is Bmall com- S - B
I pared to the the. amplitude of the signal ynder test, _ =
} k) -+ . there will be no lossof detail.” When rlset:imelschang- . A
----- £ -7 edfrom normal setting, it may be desirable to re- T L o
' " check sampling efficiency : as outlined in Ff re 3-3. rsgr;% &tg.%sm 140 — .
_ 3-31. OPERATING PROCEDURES. o .. ] TRIGGER m'Pur{-. R P T o
g o : ‘ 1106A~ TERMINATION 5 .
i 3-32, Common operating setups and procedures for S R - e ,
: performing the MILLIVOLTS/CM CALand VERT CAL [ HosA } At P .
. &djustments are given in Figures 3-4 through 3-8. Each - . '. CUSE 20'CM AR um-:} SAMPLER—— R PR
figure includes'a front-panel fllustration of the Model ° o OWITH G328 g p NI
. 140A, Model 14114 and.a horizontal time base plug-in, . L = EAE B
' 1eneveracontrolor connectorisusedina procedural ‘ & ‘ AR SR o e
step of the instruction, the step number is called - e ———— e
Q _ out from the control on. the ulustmlion. Table 3-1 = + Figure 3-&,‘"A Risetime Adj Sétup - .‘,\ S L e
> L . C ‘ . S ' SN\ B I
LA . ’ . “J.‘J .
H “ - / T
L" . , - i M . b
5 & | Ll r bt
. tAsT | . ‘ F . % ‘ 1K
, SAMPLE "= - 1 T SIor s e I ‘
o P HHHH HHTHH ] |
- : ) ‘: L ] ' ¥ . ] .
A"‘ ) SAMgEE a0 o upoa i.
L ' '
‘ fa) OPTIMUM RESPONSE |
L ¥ p
- LAST i i ‘i1 . )
SAMPLE [~ ‘ T— s
| ’ L | T
TE ' HHHHE L] B 1
;" iafr o :
i T A
1. Select channel to be adjusted. * ¥ ‘
2. Connect signallo INPUT of channel'selected k4
“(signal should produce an amplitude difference ' R . ,
" bétween beginnlng and end of display). e _ HIGH RESPONSE- S R L
3. Adjusthorizontalplug-ln toohtainpresentation.; — - = — o | B
AdjustSCANDENSITYsothatdotdensityis shown SR |- ¥ N A _ g
-as in Figure 3-2. (min) o - T A S S B R : N i
. "LAST |.: 1. J
4. Adjust MILLIVOLTS/CM for display 5 to: 6 SAMPLE ="'t : 0 e s aae
cm high . ‘_—'—\. } '.;1 l‘l :l 1Il .l‘n EE ¥ | 4 ¥
- . ©prrtrprr i H T - ) -
. . RST . . [ o . . ) |
5. SetSMOOTHING to NORM, SR S e S I I I N l
6. Adjust SMOOTHING so that second sample - S N D SO R T P A o
from leftis part of waveform as shown in wave- A o e SEL SR SN N R
form a,.’ Waveform bindicates’ responseadjusted 1, S . F |
- too high: waveform cl‘ndicates response adjusted . Cm T : :
e ~too low. ) : o LOW RESPONSE . . o
E . _ . o "L 14NA=BaBA | ;
[ } e R L i
- : . "
S A ? AR N , AR
" | R . Figure3-3. Optimizing Sampling Efficiénqgy - = - ™. =~ L AR
| 025903-2 - | L N :f\'%':’ B
. . i i . I/: . ‘__.l. - i
1 R - " g - - , ./_,'-‘_A
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‘ - Section IIX .
'-'I‘able Ju1 - o .o h \

~ 8-33, LOW FREQUENCY RESPONSE

. response’of the samplingsystem can be improved by \-.
- slowingdown'. the risetime, Set NORM-SMOOTHED \
- switch to SMOOTHED and turn RESPONSE control .
. clockwise (increasing or slowing therisetime), Samp--
.« lng efficiency will be slightly less than'100% butwill-

- efficiency returns to 100%..
and 14314), 80 ps

B e e T S S

.

‘.' L

3

llsts and descrlbes the e.djuatment cantrol.e on t.he \
front-panel. AP ot : ‘\\

If the inIor-\
mation to be viewed is grenter than' 100 ns- in width, \

not appreciably affect the accuracy of the medsure-

... ‘ments, Do not adjust SMOOTHING, - When it is de- -
- gired to reset the risetime to” 28 ps, rotate RE-

SPONSE' control counterclockwise. “until aamialing ‘

The system will'now’
be optimized; risetime. of 28 ps (Models 1430A
(1432A) andt 100% sampling el‘flc-
1ency.

- —

3-34. GROUND LOOPS,

Model 1411A

Ground loops can cause |
. undesirable noisenarid jitter onthe observed waveform.,
To keep these ill-effects to' a minimum, - connect all-’
equipment to the same power source br as close to- .
' gether as possible, - ‘\- - '

3- -35., ATTENUATORS, . Slgnale in exceee of the: maxi-
' \ rhum safe input for the eamblers (3 volts, - Models -
“1430A and 14314 and +5 volts, Model 1432A) may be * .

observed if the signal is ﬂrst attenuated to the

seie input level by use of a 50-ohm coaxial attenuator.

The HP Models 8401A and 8492A coaxial attehuators
may be obtained in-several sizes (3, 6,.10, 20 dB or

thigher),. A variable attenuator, is also avnilable (HP .
Model 354A) providing 0 to 60 dB.in 10 dB steps. Re-

fer to an HPcatalog or consult an Hp Sales/Service
.Office for lnformatlon on attenuators to meet any

requlrementa .

Table 3- 1. Summary of Front-panel Adjustments o :

. "

L]

‘Adjustments . - Purpgse ;/
f

-

When Requlred\'- -

‘Ref. Par.

MILLIVOLTS/CM _ Equalize or balance - | 1.
CAL . - gain of‘Channel A td
' L ‘Channel B

{ . . . . ' - 20.
: : ' " changed

‘Initial calibration when Model .
- 1411A and sampler are pur- ' _
chased separately : "

When system comblnation is "

l
After repairs or perlodlc
calibration '

3-11"

3-11 .

"Calibrites gain of entire 1.
_ - vertical sampling system
oL ' ~ | "to the particular deflection 9

. - plate sensitivity of the CRT | ™*

VERT CAL -

When system is installed in oscll-

. loscope for first time

When changed from one oscllloscope
to anot.her .

After performing MILLIVOLTS/ CM
CAL Adj

After repalrs or periodic
calibration

3-12

{3-12 /

Figure:
3-4 )

- Adjusts risetime to desired| 1.
value, or to compensate for
'_ ‘extreme temperatures. .

RESPONSE

L]
A

When ambiént temperature exceeds
40° C (104° F) or drops below 15° C
(59° F)

When rlsetlme faster or slower than

normal is desired

To improve low-frequency response
To optimize response when units are

purchased together (SMOOTHING is
calibrated at factory)

Initial calibration when unlts are pur-
chased separately or when unit com-
blnatlon is changed '

6. After repatrs or periodic calibratior

3-30

3-29°

3-33
3-27

3-28

Adjuats loop galn of the 11,
vertical sampling system
for 100% sampling 9
-efficiency 1™

SMQOTHING -

3.

4.

Part of initial calibration procedure
when units are purchased separately

When risetime has been changed

" from normal -

When compensating for temperature
extremes A

After repairs or periodlc callbration.'

3-30

3-29

3-28

,

02593-2
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Model 1411A T : ‘ Section I -
: - o - . .  Flgure 3-4
q.‘: " . N -~ N
' b
i TN T Y
pagifeed p "'ﬂ ; '
- +
Al
’ E‘*;.'
g 1411A=A =12
i
: : « - ‘ '1 SR ‘ ‘-"'.,'. ’
# °  MILLIVOLTS/CM CAL AND VERT-\ CAL ) "
1. Set mode selector to A. Do not use the iOY CALIBRATOR output
: , ‘. since this exceeds the maximum safe
2.  Set both Channel A and B VERNIER to CAL, - - input of the samplers. ‘ : _
' o A : "4, Observe a I-valt pulse or de voltage on Chan-,
P O waicatly center Chamel 4 MILLIVOLTS/ % Qmerves adjust VERT CAL for exactly 10 cm |
‘ 7 HIEs . o o of deflection on the 100 mV/cm range,
Y . h TN :
., :;’ "%1 5, Change mode selector to Band connect the
. M : known’ voltage ta Channel B INPUT of the E
Use a power supply with a low output ., sampler, .- : ' N ,
. impedance ( <1 ohm) such as the HP ' T :
» Model 61#1A'in step 4, Do not use a - 6. Adjust B MILLIVOLTS/CM CAL for exactly
power supply with a high output im- ' - 10 cm of deflection on the 100 mV/cm range.
- - pedance as damage to the sampler S " Note® =~ + - g
and/or power supply may result, If ' CL R R . _ .
a power supply with:low output im- , - L After performing the MILLIVOLTS/CM .° '
pedance ( <1 ohm) is not availableys N\ _ CAL and VERT CAL adjustment, check
use the 1V CALIBRATOR outputon™ -sensitivity accuracy on the 5, 2, and 1
the- oscilloscope. . Remove the 50-ohm - mV/cm ranges. If deflection is not with-.
termination from the sampler before " in 5% on these ranges, perform the '
connecting the 1V CALIBRATOR ‘signal, stretcher gain adj deacribed in Section 5.
" Figure 3-4, MILLIVOLTS/CM CAL and VERT CAL Adjustments . ~
02593-2 ' 3.5
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. Section II

: | ' y l.r’ . ] . - \ . ) : N . LN ’ ‘n'_‘.‘ :

v . s
B e e I L e e e P oo . o . l e
A M ;

-t
L T

.

-Figure 3-5

Ntodel 1411A

; v ,:‘1"0 ' S.C . ::f . Q t .
) % ’ MIA=A=14
‘ . SINGLE CHANNEL | DUAL CHANNEL :
a'bSet' mode eelector to A or B as desired. A, Set mode eelector toA & B. '
2. f:;';etgtsgﬁ elleg;la L “? ap propriate INPUT of the B Connect signals | to the. INPUTS of the remote
pier. : , sampler. Ohserve maximum vo ge ratings
' m _ /  of sampler in use, _ - . B ¢
. - : a4 . f/ e anll . o . . - ' ‘
Do not exceed the Maximum gafe / C. Set MILLIVOLTS/CM and VERNIER as required.
’ /
input for the sampler. .\ D. Set horizontal controls as required to obtain
Models 1430A and 1431A 13 v pk-pk display (refer to' horizontal plug- in manual).
: Model 14324 5V pk-pk
. Two completely independent dlsplays will be
3. set MILLWOLTS/ M andVERNIER as requirgd. presented enabling amplitude and time com-
4. Set horizontal cogl trols as required to obtain . -parisions to be made. .o
) display (refer to orizontal plug—-in manual), ; . o |
5. If noise and/or jitter is present on signal andis _ : o - S
not desired, set NORM-SMOOTHED -8witch to ' '
SMOOTHED.

8. Set polarity switch of appropriate ¢
desired position,

- Note

nialadjusted, ‘the Model 14114\/ ampler may S B
have spurious oscillations that willdegrade the ‘
operatlon of the cha.nnel being ysed. -

Ffiguré 3-5. Single and Dual Channel Operation

s ' o 7 02593-2
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- ' . | ' o .. .Section ITI
. Model 1411A . ( . : " Figure 3-6 -
- I._ AN Ser
i o )
S [Ty C
} K 3 4* 3 S : \
] 1" h . [
" ' : ) . ,
gﬁ '
i ALGEBRAIC ADDITION DIFFERENTIAI. OPERATION
3
BT 1. Set.mode selector ta'A’ + B} A, Perform steps 1 through 4.of algebraic addltion
i Y operation
) 2, Conneét sf“nalﬁ INPUTSs f rem te sampler. p ) . o .
- Observe maximum input umits.. B. Set one polarity swltch to +UP and the other po-
N 3: For a meaningful display, sethp hMILLIVOLTS/ : larlty switch to ~UP, L
{ CM and VERNIER controls to. sam§ setting. , - :
s 4. Set horizontal controls as required to-obtaln c. ghtr‘evtracghwill zl'eApresc;znt the algebratc differ ence
desired display. R etween channel A and B inpitt signals.
5. Set both polarity switches to same position (both i \
: +UP or both -UP).. o ‘ e
t ' 6. The trace represents the algebraie sum of channel .
; Aand B signals. : o ‘ '
%k‘ ' * -
1 .
SN A | ' :
B A ;
- ' Figure 3-6. Algebraic Addition and Differential Operation
2 02593-2 ’ 3-7
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" Model 1411A

4-1. INTRODUCTION. I
7422, This section provides circuit theory analysis of
_ " the Mode! '1411A Sampling Vertical Amplifier, = An

o
] l ’- A \

e
N .

»

explanation of general sampling theory is presented

" -before covering the specific theory of the Model 1411A.

] 1 . L '1.

4-3. GENERAL THEORY.

4-4, Sampling'oscillbscopes,&if,fer.from conventional
(f;:llloscopes in that instéad of contfnuously monitoring
the signal under test, the sampling device  samples

Fs

nanner, synthetically reproduces the sampled signal.
These samples are presented on the CRT as a-serles

-of dots, (See Figure 4-1,)

s E\'e signal amplitude at regulated intervals and in this - |

.7 SECTNION IV T
. 'PRINCIPLES OF OPERATION = . =

drive thé vertical deflection plates of the GRT. This . =
new levelisalso fedback througha reverse attendatory '

_ Pﬁraﬁmpha 4-1 to 4-14

o
i 4

A

represented as Ry, to the input capacitor. | Gain of

80 that the voltage séntback to the Input capacitor will
represent*100% of the sampled signal voltage, °

4.9. HORIZONTAL SAMPUNG, =~ © - .

.the ac amplifier  ‘andreverse attepuationare desi'gxieid" o
T .
o

4-10, The lorizontal ctreuftry of a sampling oscil -

' ‘loscope diifers greatly from that of a conventional

oscilloscope. The primary function of the.sampling - -
~ 'time base.is to generate a sampling command trigger
for the verticaleircultsandto move the dots across the .

- screen in uniform increments .of time,

" Flgure 4-4
shows an entire sampl{l}g system. e

SectionIV .

n

o

:
.

* 4-11. The horizontal sc‘ﬁginercircuit consists ofn'syne. .

) 4-5."Chang1ngth'e3can Density coritrgiof the ?mmp ling circuit, time base, ahd horizontal amplifier. . The

T

2y

- time base plug~-in enables one to sce a minimum of

approximately 50 samples in 10 ¢cm to a maximun of
more than 1000 samples (dots) in 10 cm: When Scan

4-4. VERTICAL SAMPLING,

4-7, A basic sainpling circuit Is shown in Figtif'e 4-2,

It consists of a sampling switeh, a_ series resistor,

. Density is at or near maximum sétting, the serfes of °
, dots will appear as a-continuous line, * ) '

and a shunt capacitor to ground., At.the instant that -

the switch is closed, 'the capacitor begins to charge. - -

The switch is closed for such d'brief period that the
capacitor only charges to approximately 5% of the
actual signal amplitude. * . .

.4-8, Figure;,tlh-s‘shows a-sarﬁpler circuft with a ver-

tical amplifier ‘and feedback circuit added. Sampling
is accomplished by momentarily closing the sampling
switch.
constant of the input resistance and capacitance, is

Some voltage, determined by the RC time .-

transferred to the input capacitor, Cin" This voltage "

‘is amplified and sent to the stretcher switch. :The -
stretcher gwitch is closed at the same time that the

saropling switch is closed, but remains closed for a- '
much longer periodoftime. Asaresult, the stretcher
capacitor has time to charge to the full voltage output-
of the ac amplifier. This voltage Is applied to' the

. vertical amplifier where it is amplified sufficiently to

sync circuit 'determines the sampling rate and estab-

lighes & réference point from which the sampling - -
" command trigger 18 -given,
"base circuit is to felay the 'gample command ‘to.the
sampling and stretcher switches and “step the dots - - -
~across the CRT, * =+ - . - St .

- 4-12, A convéntional time base producésa linear saw-

tooth sweep tac ontinuously move the beam horizontally -
. across the CRT. The sampling time base-also moies, -
. the.beam across the screen, but not as a contitons .

movement. It positions the béam horizontally wheha
sample is taken and holds the :beam. at this location
until the next sample. is tgken. The beam is then re-

~positioned to a point slightly later in time on the CRT,
* and remains there until the next sample; ' .

4-13. Figure 4-5 shiows the horlzontal deflection sig-

" nalsforboth a conventional and sampling oscilloscope.

The staircase ramp advances one step after each
sample is taken. R ‘

4‘.- 14, . When me‘staircas‘e' potential -re':_ichés full-gcreen’

deflection, it I3 automatically reset (by discharging the
staircase voltage) to start the next sweep. -The net

result of samplingalﬂghi-fi'equehcy‘signal and plotting: - :
it vertically against a horizontal staircase ramp is a o,
-reproduction in dot pattern of the original signal under

test,

L
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: - amplitude will be detected,

Paragraphs 4-15 to 4-25 e
.. 4-15. MODEL1411A OVER-ALL .
'DESCRIPTION. . - .

.4-16, Th primaryfunctionof the 1411A s to fefz’elve .
the sampiZd signal from the remote sampler and amp-'

.

[ - lify the ‘signal ‘to sufficient amplitude to drive the

vertical deflection plates of the CRT. "Figure 4-6
' shows:the Model 14114, remote ‘sampler, the main

gignal 1nput;s and outputg of _th_p vertical system,

4-117. The sampiing trigger from the htrizontal plug- -
remote
sampler,

.~ "the remaining 95% of

remote .*.,%4-33,: 'PULSE GENERATOR,
initidtes the sampling pracess. The sampled .-

signal is amplified in the remote sampler and sent to °

the Model 1411A. Itis stored and presented’on the.. "

. CRT as a dot of some particular amplitude; At the

.. ... same time that the sample is taken, - the stiircase
: . triggér 18 sent to the horizontal- plug-in-to advance
- dot lidrizbhtally, I T
. +4-18,” Duringthe perio'd'éfp'reéént_ﬁtibn, signal'feed~
* back is sent to'the remote sampler to¢harge the .input
~ capatitance to 100% of the sampled vilue, When the .
- nextsample )s taken, oniy

" the lLorizontal staircise oriestep, repositioning “the

: -If no change is detected, -
. . . ~-the’previous dmplitude level will be held for another

- sampling cycle,

N 4-19.‘.8"_iqck_'b_lAclgAM,-.b,;,s.¢nlpr|o@i o

' 4-20. The followihg explanation is referenced to"
Figure 8-1, detailed block diagrh

* diagramwhile reading the applicable text.. Since this
*. - explanation will pertain only to Channel A, only Channel
} A blocks and blocks ‘common to both. channels are

"« shown in the dlagra_.m.

. to that of Chdnnel A, . )
. "\4-21, Blocks common to both channels are the remote
*sampler, pulse generator and switching multivibrator.
‘The basi¢ functon of each is
- following paragraphs, .

B the device thatactually performs the sampling:- Con- ;

-« talred within the sampler are the‘-éampling*f."?:liodes,_.;
‘sampling capacitors )
fiers for both A and B Channels,

for the sampler are provided by the Model:1411A, |

»

a change from the previoug. . .

" ,'ing diodes in Aand B Channels..

m, - Refer tothe- -
Channel B theory is identical"

described briefly in thé

4-22, REMOTE SAMPLER. The remoté sampler is ;

emitter followers and preampli~".
Operating.voltages .

Signal tiputs -(excluding the signal 'ieed-t.lfx"oughs)_'g it is fed through a forward atteriuator and sent to the °

g

© Model 14114
g

~are Channels A and B liiputs, signalfegdback, . and
.sampling pulses. The sampling pulses initiate thé: -
" gampling’ process by gating the diodes on for a brief
*instant, permitting the samplng capacitors to start. -+ -
charging toward the signal level; The feedback isused -
between samples to chatge the sampling capacitors -
the tested signal amplitude; .
The sampled 'signal is coupled through a differenttal v
{ &mitter follower stage to a de-amplifier, The amp-
;- Ified sample is sentto the Model 1411A, ~ . -
Uponreceiptofasamd -
"™ pling trigger from the horizontal plug-in, the palde .
' -generator circuit of the Model 1411A generates fhree
- signals.: The sampling tinlgger;jnput-is:‘.xm}pliﬂ d and "
"« shapéd, and sent to’ the remote sampler’to gaté the.,——-__
' sampling- diodes. . The trigger is amplified andsent .
- §0 thé Channel A and B stretcher gate gmplifiers as Lo
.the, stretcher pulse, This gtreteher pulse is also sent
t6 the switching multivibrator, . The'pulse generator
". provides the stalrcase generator trigger .used in the

i

I

‘. * horizontal plug-in, . -

'4-24, SWITCHING MULTIVIBRATOR. The switcling -
multivibrator controls the input'to'the main vertical -
", .amplifier stage (common to both A and B Channels),
' _This is' accomplished by applying bias to the switch-
mels.. With,the mode selec- -+ -
tor switch in A position, the diodes in“A Channei-are

- biased on and- thé diodes in B Channel are biased off,

* This allows Channel A signals 'to pass to the oufput , *
stage and be presented on the CRT. With the mode -
selector switch to position B; the Channel A diodes:

. are off and Channgl B diodes are on, resultingina

-display of Channel B signals. - In the A+B mode, both
‘Channel A and B switchipg diodes ire biased on- sim-
ultaneously; resulting in the summation of signals A
(alfebraic addition), 1In the A & B mode, the diodes -
of Channels A and'Barealternately biased on and off,

‘resulting in a dual-trace display. In the A vs B

mode, ‘Chanhel A diodes are biased on and Channel B

- diodes"are biased off. ‘Channel A signals -are sent
" to the output’ amplifier and the vertical deflection

plates. Channel Bsignals are sent to the horizontal / _

amplifier in the horizontal plig-in,, resulting in an

X-Y axis display. R '

4-25.. AC AMPLIFIERS.. When the fampldd -signal
+, from. the remote sampler reaches the Model 14114, T

Lo . - .SIGNAL INPUT' BT ; vy |
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. . :_."‘ ’ ) R - . ’“ L A Mo i . : - .' }"aragmphs 4-23 to 4'-43 ;
_ac amplifiers:* The sampied signal voltage is amp- "« to the pulse’ generator is a p:ositimvé'tlx'igg'er from the -
S lified and ac coujiled to.an emitter-follower stage, - horizontal plug-in, The signal Is amplified and in- - |
Co 4r26, . STRETCHER GATE, - The output signal from - zerted by Q110 and yta negative collector signal is - o
o _ T R LR 3 _ oupled to the base of Q108, . Q108-is normally off,
L theemitterfouoweri_sac,coupledtothestre.tchergate oo i ‘ tmal e
circuit. The stretcher gate recelves (Wo inputs (the: . .'.Wb‘gnﬂlenegntivemlselig applledtoitshase, it beging -+
y A | S - to copduct, The positivé-going signal at its collector o

" signal input and'.tlhte stretcher pulse from the pulse .
generator). The siretcher gate is turnid on by the ) , o .
stretcher pulse atithe same time that the sample {5~ ducting also. 'T?Je negative-gping collector of Q109 - .,

<L taken in the remote sampler, but the sample pulse appealrsrgn the base of Q108, causing .it'to conduct. - - |
TR - keeps the stretcher gate on for a much longer period (el;’:“t tm or. t;I‘he net ;rfsult of “ﬂﬁ_l‘escnera.tl.ve o

- of ime: This time interval is long enough for the =~ {bootstrap) action is that Q108 turns on rapidly with

valtage across the stretcher capacitor. to charge to - 1t8 collector voltage risingfrom ~27 volts to approxs R

- > P . " mately @ volt. : This fast-rising positive pulseis coupled ' -

Vv ., of 1f the ac lifier. - : o . e A

o wﬁeiulélﬁgﬁgfé;ér-u;ilgzgﬁdsmtﬁe g(;.te t?x?fsi off. {rom the Junctich df.C123 and Ri3l-to the base of pulse, -
Tm=o . The stretcher capacitor has no discharge path soits  AMPlifier QII1. The negative collector signal (stretcher- - \ - -

P — pulse) is sent to the Channel A and B stretchérSgate <. © -

- " voltage-level Memains essentially constant.: The
' voltage level upon the stretcher capacitor represents
the vertical’signal amplitude and will determine the - , o
- vertical displacement of the dot for this particular - the staircase generator ,trisge?.ﬁi_gna}-, . o
v samplingperiod.: Sincé the sampling rate (funetion of v 4-36. The positive pulse from Q108 is also coupled
.+ the horizontal plug-in) is adjustable Hetw O Hz ¢ -“through C123 to J4 on the Model 1411A front panel, "~ '

circuits, and, to the switching mulfivibrator, Itis
also sent through C129 to the horizontal plug-in'as = "

o and 100 kHz, each sampling cycleis stretelied between ‘This pulse is sent to thé*remote sampler to initiate -
: . ‘10Hsec. and 20 ms. =, | L lth‘edgamplln*g cyele. . a7 e T .
be 0 4-27. DC AMPLIFIERS, The signal level placed on ~ ‘4'{37:.A'C AMl",lT'lFIERS..“f-. :

T the stretther capacitor ts theinputtothedcamplifiers. b D LT
Outpgtfrom thedcamplifiers is sent to the differential - . 4-3s, _The sampled siénb.l,( ceupléd from the remdte-
. 77 - preamplifiers, 'The.single-ended signal Is'converted - sampler, is sent to forward attenuator 8101, The - . .
% ' :tod differential signal. e . signal is a/ttenuatedonmranges. except the 1, 2, and
o an e e Cor e ‘5 millivolt/em ranges, “The signal is applied to ao
© 4-28, Ountput of the dc amplifiers is also used for . , ‘ : o Y
il - feedbackpurposes. Feedback g sentback through the . \BmPlifier Q115 and Q116. "Gain of this stage is var-.
? Caihcitor Teebak o e Ae-amplier owiing fronit-panel SMOOTHING adiustment. .~ | "
.~ _f Rttgnuator to the remote sampler to ‘charge (or dis- |~ he Sampled signal change is again amplified and '
: 5/’\,/1 3 ° ' .+ inverted by both Q115 and Q116 and the output is ac:

-

0 :i‘ raigleg(:l‘:glsamp_l gcapfipitorto 1‘()0% of the samp le_d . coupled through'emitter follower Q117 to stretcher o
o IR L T gate Q119. o . L
! 4-29. SWITCHING DIODES, The switéhing diodes o - S
.5 defermine which signal channel is'connected to the 4-39. STRETCHER GATE: . : N
i main vertical amplifier. Bias on the diodes is con- . ‘! NI y s
| .. trolled by -the: switching multivibrator (Paragraph + 4-40, The stretcher gate, Q119 (normally off), s - _
) -24), When the'Channel A diodeés are biased on. . - turne.donb_ythestretcherpulse._ The negaﬂvestqetc}ger : .
s the Cl;annel' A signal is coupled to the main verticaf - pulsefrom the pulse generator, amplified and inverted .
| ! ' amplifier. © C o ooe TR by Q125, results.in & positive pulse being agplied to '
ot ) 313) Mi;INVERTICAL AMPLIFiER Th | t "t ] th?i'glalte of thtgh S pc;fiuygl_gglta .e'?azi‘? g:’igiug s
! © o 4-30. M « . The output. . an ows stretcher capacitor ( o'start c ng-
U f " stage cbnsists of differential current isolators, .dual to:the incoming gignal'level. Since the stretcher gate - *
; : emittépf’fo_lldwers, a differential ampfifier and output . is held - on for a relatively long pertod of time (250 ‘
current isolator, “The differential signal, coupled -hanoseconds), the stretcher capacitor af time.fo -
: g «+ " throughthe current isolatorand emittegfout;'wer stages, charge to the full ambunt_of'me.‘input levbel. ) - e
i . is'amplified and sént through the output’ current isola~ o a1 am abohar i Tam s g an o e
;f tor to the vertical deflection plates-of the CRT., "* ., ;ﬁ.qgge;nghafztgg;};e;%u%:e el;’fe!"i!?é lhgiéhhrlﬁpoigﬁ
S [ g . ) L ) ‘ - . s . ’ Sy o o Lo
1 " 4-31, The signal” from the input current isolator: is ance. The stretchﬂe’r capacitor )Za no discharge path ¢+ R
¥ - . also sent to the record differential ‘amplifier,. The and’ the potential placed on wﬂl\r@inai_n'.cdnstant. e
] f v -differential signal is' converted to a single-ended, * . The voltage stored on thé giretcher c‘iap?.é;tor acts '
] ; ) slg:&ig and gent through an emitter follower to the 24 . a8 the input to the d¢ amplifiers. Wy el e
i RECORD output jack. -~ = L T SRS
{1 . o ' PR 4-42, DC AMPLIFIERS,/~ - T oo
} 1 . 4-32.MODEL141IA CIRCUIT DETAILS, ~ = " OF ARFETIERS/ o R
i1 L L : R 4-43." 'DC amplifierd Q120 and Q121generate the out- 1
pr '4-33. Circult detailsare referencedtothesehematics put of the sampl.l;?é-_ loop. . The feedback,trom‘QlZl Vo
1 located in Section VI, SR, f. ¥ collecto through R185 to Q120 source, nalntains. =~
3 o L : . R : " unity gémiﬁ'&?ag stage. The same voliage stored - . .-
4 H . 4-34. PUL,-S,F GE_N.ERATOJ_!'-- oot : Co " .en 1e stretch capacitor will dppe ‘on.the collector - -
i 4235. The pulse generator (p/o Figure 8-5) provides - .of Q121, Thi§ voltage represents thévtju‘tbut ofthe =
i the sampling pulses’ for the sampling dic_)gies;;."-v_lnput' ‘sampling logp. . . ) o CL ¢ D .
4 ‘ S . ' ) : - . ‘.‘l.. - I VAR v : S : . -
3 -02593-2 S Ll e . y _ . ; -3 .
4 T | Y SO y . oS
1 ’ ' . / ‘ F) : .
? 1 . My . -
e ¥ [ e ‘...?_ i o -t ' -‘: ¥ :
- S, I

* appears onthie base of Q108, causing it to start ‘con~- T~

 1able between 6'and 60, The exact amount of gain {s - BT



L

o 0o CR505 and CR508 to blockChannel B &ignals; *In the

“.. . sime mannér Channel A diodes CR502 a

« .. teverse biaged, g CR501 and CR504 forward

" and\Q502. ' Since the preceding stages of Channel A

nd’CR503"are , -

edtothe emitters of input’durrent isolators Q501 .~ .

| . ?. A o b . T '::_AI:-L_ . ; ‘ k" "
‘ ] ' . e :.‘..‘ f.,.«...- i e ey : - ‘ . ! trgen oo g - ..
I . ‘ - : ~
o *'; A . SV y ) G . )
U Becionrv 9 T P ‘ Model 14114 |
IR 9 o Pximgrai:hs 4-44 tp 4-61 s ¢ .. L,-.‘"-" Dl e . ' .
ST 444, SIGNAL FEEDBACK, . - R o - this stage, an additional ;urrent 'so;irce is provided -
SR IO ,;,";.- Al ot e T ' vq. (+12,6V to junction: of R501.and RG02) to keep current - .
gL La—) ' 445'  Feedback fm'-‘fﬁ from Q121 collector is'applied - . through Q501 and. Q502 constant when {nthe A+B mode, (o
Foer | to ‘emitter followers'Q117 and Q118 to charge ac amp- (both channels comnected), - e ’ LU
HIIGr’jc_:hupllj;chapatitOrClS?tof'the__new‘sigu‘;.l level, , - ST e T
et T ey - Feedbadk is also coupled through xeverse atténuator . "4-53, Th’esignalamﬁQQQI/QEOg_.collectors. areapplied ,
Ly 8101 to the remote sampler td chargethesamplingcap- -~ to the basés of emitter. followers Q503/Q504, S
ST C ‘ngltor,alquipdeatoi}m% ﬁf'_t_lixq}npu_t signal amplitde, . T L DT :
LT dABYDIFFERENTIAL AMPLIFIER, T b 404 EMITTER FOLLOWER. ., - .+
P * 4-AT: ‘The slgnal’at Q121 -colléctor is,also coupled - 4-55. Emitter {ollowers'q503/Q504 ouple tie signal
‘ e - : . — ‘ + o to differential amplifiers Q505/Q506, Differential sig-
-~ - through 8103/to differential amplifier Q123 andQ124; - . = iHere e . _ r )
_ b g sttt ) , g * 7 nal difference can'be greatly reduced by pressing the
o wae polarity switch determines whether the sjgnal will’ ;- p Ao FINDER switch. This causes relay’amplifier
. . ' - be presented as a positive-up ‘or negativezlp signal . - - ; S ieffaduind ifhat : -
. o L B0 = s , ‘ . w (- -Q609 to conduct, energizing K501, Whén K501 ener~
©o s o JRIneCRT, Atthisstage the single-ended signal ls ¢ /1 T30 €SN SO0y CHONE parallel with resistor div-
TR -.»converted to a differential 'signal. Gain is«controlled . = B ="Fp (L EROSCS : A raiabacone :
RS S ‘ - . . .. ider network R507 through R512.. .'I‘his.ggeatly re-
B I "i"by the sensitlvity VERNIER and the;CAL ‘settings, T S C o s .
.7 .~ 7 Preamphbalanceadjust R205is providedtobalancethe 3 duces:the volfages-applied to Q503/Q504 bases; The .
RN IR IR, nﬁ%r' SEREstRLRIsD © e 0w lie difference”in deflection ‘plate voltages become small
et cae }‘ml’ Lo N e e S o Wproagh to locate the trace regardless of signal ampli--
Lot T L 4-480SWITCHING ‘MULTIVIBRATOR. .7 & 7200 fude or'the, setting of the VERT POS control: - - °
e et , R R T O e S A -t :
<1 Y 4-39,7 The amplified differential”signals from QI23 . o o e Lt
i .4, and Q124 collectors are sent'to switching diodes CR501. 45\6 OUTPUTCASCODE AMP“F'ER‘ ' L
g bl through CR504, ‘The switching multivibrator céntrols* .*4-57, .The emifter follower oufputs are sent to differ-
'+ ..ivie o bias-on diodes. CR501 through, CR508.. By forward or .. entialamplifier Q505/Q506. The aniplified and inverbed
NI r . reverge biasing these diodes, Channel A, B orcom-. ' ’.signalis coupledto output current‘igolator Q507/Q508. .
RO T . "binations of both may" be passed {0 input <current; Gainof this stage is calibrated with VERT CAL R524. ..
R * 1isolators Q501 and Q502, " With*the mdde selector ' -*Frequency adjust C506 Isused to'adjust-high~frequency™. -~ .-
W4 L« efiteh sgt for Channel A preséntation, . diddes CR506° |, rgain, - v ot W o ‘ °
o v+ and, CR6Q7 are Yorward biased, reverse biasing’. ', + . . ¢ . R '

RD'OUTPUT.

,459, A portion of the signal voltage dé\;élpn'éd across.

" 4-58. Y. RECO

K

‘keey Q577 on, - Additional overload protéection is pro~
 vided by fuse F575. . Potentiometer R80:

tigh R512 is applicdito the -

R : sed, keepin . eresistor. nétwork: R507 thro appli S
T4 et biased -and ‘allowing, Chanhel A signals.to pass to the, * Bases™of record-differential amplifier Q510/Q511, AN
e 5 . input.current igolators. ' 'When .the mode gelectoris™ -  Ghin is”controlled {by. front-panel' Y AMPLITUDE - '
C g LU in'Bpagition, the abova biasing conditions are reversed, “adjustment R535,. The sfngle-ended output from Q510" - -
et T perinitting Channel B Téigljals‘ to. be'displayed. """ .+, . -cgllectoris s%nt through emitter-follower Q312 to the !~ |
S PO P SN ‘enzar - - front-panel 'Y RECORD Jack, 'Y.DC LEVEL RS537 -
Jwltise s o, 4-50, Inthe A+B mode, diodes CR502, CR503, CR506 :, .. B e b s e : =
AR ‘and 03507;&‘ all reve%‘s e biased, . keéping CR501; e ‘aqjumis t!.w.‘ d_c level of fl,le,pr!ecorder ogtput-sig}nal,j .
ot s, CR604, " CRE05 and CRSV8 forward biased, This alloWws. . ; cn 102y pAWER ' E S
_hes 5T 77 signals from both channgls to be algebraically added. . . 460+l26V PO-WER.%HP?”? AT SR
%4 s v - Inthe A&B motle, the negative stretcher pulse is . “:> - '4-61, “All required opérating voltages.are provided by -
B applied -to the base-of trigger amplifier Q515,- The | the oscilloscope except for.the +12, 8V supply shown ¢
e . -. positive collector signal of Q515 is ii5éd-to trigger - = ° in Figure 8-13..Tha 6.3 Vacinputis stepped-up,.Tec- . . X
. - the switching multivibrator, alternately changing - tified, filtered and regulated. -Sensor amplifier Q578 -
o biasing conditions sa that Channel A signals .are dis-  * will gense any variation of Joutput voltage and apply an
' : - played for one samplingéycle ind ChannebB signals: I‘ .- _error signal through Q575 to the base of series reg-
.. . -are displayed on.the iiext‘ sampling cycle.. Inthe A ¥, ' . “ulator Q576 to increase or dgerease current, tompen= . |
v *’ ", Y8 B mode, -the Channel ‘A diodes are biaséd on,.and " sating for voltage fluctuations, Currept lmiter Q577 " -
{-. . .Channel B signalg’are routed through S501 .to the. is ‘normally bjased off: .If a short dbif.'ufs-‘api*-oss the .
{+ . . horizental plug-in for an X-Y display.® .’/ . . oufput, the base of Q577 goes pdsitive, tirning Q57T :
‘ BT INPUT.CUBBENT 1eml Avmn " ./ - :fon.” The négativé-going céllector Vvoltage, coupled . - :
1Ny, 451 INPUT:CURRENT ISOLATOR. , ~ - ** "through @575 to the base of -the séries romulator
N 4-52,. Depending on the mode of pregentation selected, . .’ biases off Q576, The c;,uf_'rentthatwnlﬂoiy_{tl'nrough the
X ~ \the appropriate sighal or combination-of signals. is " external circuit is limited to the current réquired to . .

» - U ! adjusts the
and Beach draw Approximately 1 ma of current from . output for. exactly +12,6v, = =~ . e
. E N .A l. ot ] . B .:_:\‘ LN . .'-" . . [ l".- . - _' . \. :', o »
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5-2, This eect.ton includes adjustment procedures and
a performance check. The performance check may be_

usedas incoming inspectionor after repairs or adjust-
ments have been mnde to verify that the- instriment
meets the specifications listed in Table 141,
the {nitial performance check {s made, record the
in cations in the enclosed Performance Check Record

that checks- made -at a later date can be compared
to the original indications, If adjustment is required,
. ‘refer to Puagragh 5-16. L . i :

5.3; PERFORMANCE CHECK.
5. 4 TEST EQUIPMENT REQUIRED - l. 3 e

‘When .

N 1 4 ' i
|-'\\'\ - ]
"-.-- . '~_“\ + ' ~ i
c "“\,3. ; od ’ LR
~ Ty . -,
bt et 20Ny, L AN g g ek .,
S n -8 S, ' ; . P ,
) e A ' .
N ' Yy o L
' oy s TN . i
e : . RN ' 4
- v - . . \ . P
A - Sectlon V

S Parugrupﬁeﬁ ~110 6-0 -,}- ,

N

secnonv ) e TN T
prnrommcr CHECK AND Aowsmrms BN |

" ; L K

"5 Paoceouaes . Ll e N

' 5.7, Install the Model 14114 sainpling<time base * R
i combination in the oscilloscope and a.uowd mlnutee ' P .
_for warm-up, _ Perform the followlng checkd\ aid -

adjustinents. in'the 'samesequernice as they are | ted ' N \ L

since control eettlnge ure all referenced to prlor S
eettlngs‘ : L

‘Do hot connect the, rémote ea.mpler (1430A . SRR R
. 14314, or 1432A)tothe Model 1411Antthls Ca e
.5 8. POWER SUPPI.Y voques o ,* et

.
4
I

| 6.9, Using 4 de voltmeter, checlc thc +82. 5Y. and” ,'*",
| £ 5-5. Test: equlpment recommended for the perform«- ~82,5V supplies in the Model 1411A. These two sup- :
! © - dnce check and. adjustments is. listed in Table 65<1, . ples can’ vary 5% from the stated amount, however- ' )
- ‘Simila# fnstruments having the lleted charhcterletlce . the two voitages must be within 1 volt of each other oL
i ‘may be subet.ltuted. o _ o " (ahsolute valuee) Damage to the eampllng dlodee '
| S0 e ‘ . 'Table -1, Hecommended Test Equipment S . o Wl
. . s » : : : — - -, - . ' v
an R - Instrument .- Characteristics =~ . . Ref Required for’ A
J - Type o Model R - Para - : .
’ “|* DC Voitnieter . HP 412 - 100Vde 1% . |5-9,.5-10 | 482.5V Supply Check .
T : o , R A 5-18 _+12.6VSupply-Adj o o
"+ | variabje Power HP Harrison - | . O&tho 2V1 01% -5-12 Attenuator. Accuracy R f’, SRR
, Yoo | - Supply - BITIA™ -~ . © - | Cheek .- . E
1 e ' : <l_ohm output impedance . 5.24 - .-SensltMty Callbration
T. . .' ’.' -0 ' ’ ’ . . . ! ’ . ' L ) a_‘ . . B L
< /T Variable Palse "HP222A° | 2V 50 ki '5-13 | Vernter Check: !
f’ R Generator - S o ST I . . g .
. . - | Fast Risetime HP 1105A/1106A 28 psrisetime/ . 5-15 | Recorder Qutput Checkf | . | |
© 0| PelseGemerator |- . o co o [5-20 | Stretcher PulseWidth b :
o © | 521 ;. StretcherGalne.nd Lo e
v N . _ Balance L T
' | ‘ ; ) ) E .:-:‘"‘"‘v o g ‘.. ‘ - . '
N High Frequency " HP 180A 20 MHz 5-15 RecorderOutput Chock] A
g - Oscilloscope ‘HEA801A SR |- 5-20 . Stfetcher Pulse chlth e TR
b e 'HP 1821A ST . Adj B B o8
& o L Do AR PR e :
A 10:1 Divider Probe [ . HP10004A 520 Stretcher pme Width L
o S - - B Y VT
(. : X : ’ : j 4
'. S , . R , . ‘;
. e ) e B - :
' - 0259%2 - | _ 8-1 -
K3 ™~ - A B :" : b ’
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:‘f'ﬁuiy occur.if"thebel voltages are ot of tolerance, -
+ Check the +82, 5-volt supply at the white-brown-gray

lead (918) from thepulse generator and supply board, -
- - . -Check the -83,6-volt supply at the whitc-orange-green
e (936) lead, 'If the £82,6-volt supplies are not within

"+ the ppecified tolerances and.the £100-volt supplies

frgm the Model 140A are good, replace’ diodes VR101

\~ . and VR102 (matched pair), . o
.4 6«10, Connect the  voltmeter to the output of the

a1

C14A.

" . Channel A and B Polarity * * ¢ ¢+ + ¢

.. moveyvertically, L _ .
L Change mode selector to A + B. ‘Both Chanriel
POS controls should move. trace verti-

cally. N - 4 . _
" ‘es Setmodeselector to'A& B, Two traces should -
-~ appear,  Channel A VERT POSshould moveonetrace

- ‘vertically, and Channel B VERT POS should move
..~ theothertrace, = . ' .o
~ 1, Bwitchmodeselector to Channel B, Channel B
. VERT POS should move trace yertically: < .
g Switch mode sélect_:ér to A'vs B. 'Channel_,'A"' .
«* - VERT POS ghould move dot vertically and Channel B - .
.=~ VERT POS should move dot horizontally, * .-/ - . .

- 413, 6=volt supply (positive lead. of electrolytic ca--. -
- pacitor C577 on main vertical amplifier board). Adjust
- Connect sanipler to Model :

#

RE80 for. +12.8 0,1V,

-~ ' ,\:fNOter

) "I the Model 1411A and sampler have been

purchased’ together,. perform. the VERT .
*-CAL adjustment (Figure 3-4, step 4) prior
- to the following checks, « S

1If the Model 1411A and sampler have been'
purchased -geparately or if' a. different -
* .sampler is beingused withtheModél 14114,
- perform the entire adjustment procediure
~described in this section prior to the fol-
lov'iing“checks. ‘ C
5-11. MODES OF OPERATION.

a. Set aampl'.iné_time'base controls as follows (if
time base {s a Model 1425A, settings will apply to
MAIN SWEEP): -~ . . e

" SYNCDPOLSE ¢ + « v « o o s

T]ME/CM.I'G e s e luSEC/CM
;_,_... VEMR-' e s e s e s ) "CA;.:
TTTUMAGNIEIER:" + « o ¢ v o s w0 Ny
SCANNING v « ¢« v v e 'v v o v o NORMAL
Trigger MODE -+« ... .. .. FREE RUN
Trigger SLOPE. « < elv e T
Ve Trigger Source + <+« «+ « 4 v .0 v+ o INT _

iy, 'Trigger Sensitivity |

. b, . Set Model_ '11'41A1,A éonti-ols' as follows: _

Channel A and BMILLIVOLTS + -5+« 50

* Channel A and B SMOOTHING ; - NORM
* (adjust for optimum response)

L |

L A I A I

-Model Sel,ecto‘r T A

c. Rotate Chanéei A VERT

-

A and B VERT

v

et e
’

5112, ATTENUATOR ACCURACY,

)

“""b: - Set Model 1411A . MILLIVOLTS/CM and Power

++ .+ SENS

* +UP

POS, Trace should. .

 5.14.NOISE.

~ to 5'ranges. With Models 1430A or 1
* noise should be less than 3 mV, -

v
" Model 1411A
N al.
‘:'!L :

a. Connect the HP Model 6111A Power Supplj to
Channel A INPUT of the remote sampler. ‘Set mode

selactor to A, _ .

. If similar equipment i5 substituted for the

. HP Harrison 6111A Power Supply, it must
have an extremely low autput' impedance
{less than 1 ohm).. If a power -gupply. or
voltmeter calibrator .with a. high output

. Impedance {s used, damage to the sampler
and/or power supply may occur, . :

.. Insubstituted equipment, voltagetransients' .
may be present that exceed the maximum °

- safe input of the sampler, ‘These transients

will occur between switch positions on the'

vqitage or multiplier range switthes. To

- avdid damage to the sampler, disconnect . -

- - theinputbefore changing voltage.or multi-

r

y . Blier settings.

Supply outputs as outlined in Tdble 5-2 and check for

indicated centimeters of def!ection. .
‘c. Repeat steps 2 and b for Channel B, - . |

C "'I-‘ab,ie 5-2,- Att‘eriuator-A'ccuracy

Power Supply

) vDeflection'
‘Output (volts) { = s

5cmzl.b mm|
10 cm +3
10 cm £3 -
: 10 cm 23-
10 . ~ 1 10 em-x3-~.
-5 7. -.05 10 cm %5
2° |- .02 10 cm £6 mn]
1 .01 10 cm 5 mm

- 200 1
100 1
50 - 0. mm
0 mnr

0

mm

20

5-13. VERNIER,

a. Set Channel A and-B MILLIVOLTS/CM to 200,
b, Connect a variable Pulse Generator (Model

2224A) to Channel A;INPUT. . Adjust amplitude for a

mmj]’

mm
|

l1-c¢m pulse at 10 KHz. Do not exceed 1V amplitude. ;

- c. Rotate VERNIER fully ct. Bulse height should

Ancrease to at least 2, 5_;cn1;__\ _
d. Repeat steps 4, b, and ¢ for Channel B. 7.

e. Disconnect pulse generator. -

- a. Center trace on screen.

b.\ Switch Channel A MILLIVOLTS/GH through 200
: 31A Samplers,
noise should be less.than 7 mV; w

02503-2
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.to -, and adjust Trigger
'foxj stable display, - .

~. €. Connect the high-frequency osciflo_scope to'X
" RECORD output, SR N .

;4. Adjust the X RECORD AMPLITUDE conirol
over its range and check that:the, X output can be -

-SCAN DENSITY. to minimum,
Figure 5-1). s :

Model 1411A

c. ,Switch NORM-SMOOTHED to SMOOTHED and
-repeat step b, Nofse should be less than 1/4 of that .

observed» in NORM poslt_;onf R
d. Repeat steps a, b, and ¢ for Chanlel B,

B e e T Y T T

5.15. RECORDER QUTPUTS." L
- &, Conhect variable Pulse qulerator to Channel
-A prabe, .terminated‘ilnﬁo ohms, Ry T

b, Connect trigger' outputfrom Pulse Generator to o

plug-in,. Set Triggei SOH{CE_G toEXT, Trigger SLOPE
VEL'ahd Triggér MODE

varied from 0.05 to 0.2 volt/cm approximately.” Chécl
that- the DC LEVEL control will vary the X output level

" from -1.5 t0 +0. 5 volts approximately. .

“the external trigger' input of the sampling time bage

e, Connect the high-frequency oscilloscope to Y |

RECORD cutput,

1, * Adjust the Y RECORD AMPLITUDE control over _

its range and check that the Y output canbe varied from

0.05 to 0.2 volt/cm approximately. Check that the -

DC LEVEL control will vary the Y output level from
-1.5 to +0. 5 volts approximatelyy

' 5-16. ADJUSTMENTS.

5-17. Calibration procedures for the Model 1411A

are given in Paragraphs 5-18 through 5-24, To cali-

brate, remove the bottom -cover of the ostilloscope
and set theoscilloscope onitsside. Check and adjust.

. the power ‘supply voltages in the oscilloscope main-'

frame, Calibrate the sampler with-which the 1411A.
is to be used before making adjustments in the 1411A,

Equipment required to perform the adjustments is

listed in-Table 5-1.

518.+12.6V SUPPLY.. ' - o
519, Connect the DC Voltmeter to the output of the -

+12. 6V supply (positive lead of electrolytic capacitor
C577 on main amplifier board). Adjust R580_\Ior

5-20. STRETCHER PULSE WIDTH.ADJUST.

a. Connect a Fast Risetime Pulse Generator (HP
Model 1105A/¥1068A) to sampler INPUT, If using a

14324, use either a 1105A/1106A or Model 213B and
isolate the pilse generator from the sampler input
with 20 cm’of air'line. Free-run the Time Base and

. use the _S‘(NC PULSE to trigge;‘_;he pulse generator.

b. Adjust time base for a stable display.. Set
Y. Using RESPONSE
control, dver-optimize the.simpling efficiency (see

A

~‘c. Adjust Stretcher Gate Widthadj. R183 formaxi-

mum vertical separation of dots (over-optimized)
- L AN

- sampling efficiency). :
. -d.  Readjust RESPONSE for 100% sampling efficiency

(see Figure 5-1).

02583-2 - .

" reference, N .
'5-22. VERTICAUBALANCE,© .

- polarity is changed from +{JP to -UP, :
.;’d. Adjust preamp bal adj R305 until trace is cen- .

- ,tered. Check +UP and -UP for trace shift, ‘If shift -
 oceurs, repeat steps ¢ and d. o A
. @ 'Change mode selector to Channel B and repeat .-
Paragraphs §-20, 5-21, and 5-22 for Channel Busing -

* stretcher pulse width adjust R383, stretcher balance

o o Paragraphs 5-15'to 5-23

5-21. STRETCHER GAIN AND BALANCE; R
2. Set ime base SCAN DENSITY fully clockwise, -

and other controls ‘as described in Paragraph 5-20.. -

- b, 'Switch SMOOTHED-NORM switch alternately . " .
_between NORM . and .SMOOTHED; . Adjust stretcher -

balahce adjust R180 for noshit in display and stretch-
.r gain adj R184 for no change in sizéi- Make adjust--
ments in SMOOTHED. position using NORM for -

Cas .I?em';;f){é'pulse generator fripuf,

b. St Channel A and B MILLIVOLTS/CM to 1.

Ca. ‘A{ijuéﬁbq.aenne with VERT POS over CRT face :
and ldcate point where no trace shift cccurs when -

adjust R388,. stretcher gain adjust R394, and preamp
bal adjust R405, . e

© 5-23. FREQUENCY RESPONSE. - -

.a. Remove input,' . ‘ ) _
‘b, Set mode selector to A& B, - "

SAMPLE T —Zj* s P o pp *

LAST | i . L‘_ L
SAMPLE T ; *
J TS VO P UV TS STPTY TOUUL IO PP I
| ‘ F N
. FIRST fo
- b o ¥

3 1 . ] j
100% SAMPLING EFFICIENCY

 Figure 5-1. Sampling Efficiency

AR

: t o |- =
LAST | . : ; S L R N
SAMPLE : T " -
I R R r {.°
.‘ :P .
S R .
HHPHH A l
. . . €I . N B . .
N " o|®a®p o ofe v
e I
FIRST- |l of T
SAMPLE™ B t
OVER-GPTWMIZEO DISPLAY - [: .
SN L Mith=aely

5-8

e ‘. L e . P e e e s,
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 'rable 5:3

" occurs between these two adjustments.

SeconV . ' ,
’ ) \ - . /‘/' . o .
* €. Bet horizontal SCAN DENSITY to minimum.,

at top of CRTpand Channel B trace at bottom of CRT.
Adjust C504 o eliminate the tails on the dots. Re-

Using VER’J;iOS controls, position Channel A trace

- verse the trace positions  and check to gee that the
. tails have been eliminated. -

5-24. SENSITIVITY CALIBRATION.
.a: Remove the 50-ohm,loads from sampler and -

~* pérform the MILLIVOLTS/EM and VERT CAL adjust-
+ . ments to both channels as outlined in Figure 3-4,

" b. “Connect the variable Power Supply tg the E‘aknp-

ler Channel A INPUT. -

- \-\J\ 4 ‘ " )
] i;fuunou}

If substitute equipment s used in place of
the recommended HP Model 61114, . observe
~ the precautions as previously outlined . in
. -Paragraph §-12,- = ', R

c.” Connect a 1uF, 200V capacitor from each CRT
vertical deflection plate to ground in the oscilloscope,

. Connect one capacitor to the green wire and other ca-

pacitor to the white wire on the CRT.

.+ di Set'sepsitivity to 1 MILLIVOLTS/CMand alter-
nately connect and disconnect the power supply. Ad- - -
just stretcher*gain R194 for exactly 10 em of deflection.

e, ;Perfor;ﬁ the Mﬁ.mbLTS/CM CAL for Channel

A, and repeat steps ¢ through e until no interaction-

A

¥
&,
. LS

54" -

-Model 1411A -

Noté

If the gain from MILLIVOLTS/CM CAL is -
not correct for this adjustment, readjust
) VERT CAL. The VERT CAL potentio-
- meter i8 located in the center of the mode
- switch and controls the gain of both channels..

f.- Changé'xﬁdde' selector to B and repeat steps ¢
through e, adjusting Channel B stretcher gain adj R394,

N Discom}ect the capacltoxjsawhichwere connected

in step c.

h, Check accuracy on all ranges for both Chansicl
~Aand B, getting controls as Indicated in Table 5-3,

3

" Table 5-3. Sensitivity Calibration
'IMILLIVOLTS/CM | Power Supply| Deflection - ‘
o Output . .-
100 1Iv ., |Adjust MILLI-
o VOLTS/CM
o CAL for 10 ¢cm
2000 ¢ | v 5 cm-+1.5 mm
5 . ~ 0.5V _ 'IQ cm +3 mm
20 | o.2v - | 10 em 13 , mm
10 1 01V ~ [10emi3 ‘mm .
1 01V Adjust R194
o (R394) for 10 cm
-2 .02V 10cm 5 mm
5- | .05V 10 em 25 mm'L
. .
| {
I
) , . - r
.
! £ 02593-2" "
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'Model 14114 Performance Test Record ! |
/ Do '
\ z o :
. J . L ' L ' ) ) - " :
. , * Model 1411A Performance Test Record - . - k
. Ihstm_ment Serial Number . o *
. Ref - Cheek' Lmt . - L | |
- Para . _ . ' o - & {)
. 5-6, 9,10 | POWER SUPPLY VOLTAGES +82,6V . o .
- S | -85V - :
e, ~ +12,6V ., —_— -
N | e e ' .
ST MODES OF OPERATION A
ALB S ,
‘- B —_— -
. "AvsB - - i -

© . b=-12

ATTENUATOR ACCURACY
100
50
20
~-10

4 .
B

9

Channel A’

9,7 cm _ _ 10,3 cem’

9:7cm — . 10,3 em
8.7em ____ 10,3 em
8.Tem . £.3 cm
8.7Tem _____ 10,3 cm
9,5 cmo_____
9.5 cm
9.5 cm — . 10.5¢em

10.5 cm
10,5 cm®

.Channel B
8.7em ___ 10,3 cm
9.7emi 10,3 cm |
9.7 em 10,3 ¢cm
9.7cm ____ 10,3 cm
B.7cm 10,3 cm |

9.5 cm -.._I__._.IO.G em |, o
8.6 cm ~10.6 cm

9.5 em 10.5 ¢m

VERNIER

>2.5em

>q.5em

14304
14314
14324

- NOISE

KT mV
<Tmv__
<dmv__ ___

- LTmy
<TmV_
<dmv_____ r - |

5-15 RECORDER OUTPUTS -
4
A ‘
/
, , |
025932 A 6-4 a/b -
f'l". R L]
'F ¢
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S - SECTION VI

S \
6-1. INTRODUCT'ON ‘

6-2. This section conta.tns in.[ormation for ordering
replacementparts. Table 6-2 lists the parts in alpha-
numerical order by reference designation. Allchassis-
mounted parts (assemblies, and parts not mounted on
‘assemblies) appear first, followed by each assembly
with sub-assemblies (if -any) and components mounted
on that assembly., Reference designations for groups
of identical items may be shown as TP1 through TP
Jfollowed by a single part number and description in-
dicating that TP1 through TP9 areseparatebut tdeutical_
parts. : .

6-3. Parts consietlngofseveralsmaller, yetseparately _
" replaceable parts such,as relays or jacks have all

sub-parts listed so that partial replacement of these
items can be accomplished, Miscellaneous parts
which are not assigned reference designations appear
-at the end of the chassis parts listing nnd at the end
of each aseembly listing.

6-4. ORDERING IN FORMATION.

6-5. ; Many parts used in Hewlett- Packard equipment
are manufactured by HP or are selected by HP under

* 6-6. To obtain replacement parts from HP addreesl

 REPLACEABLE mnr_s"

Section VI
Pnragrnphs 6-1 to 6-7

spectﬂcations more rigid than the manufacmrer's
- _standard specifications.. Theseparts must be ordered
directly from Hewlett-Packard Company. Information

wiacturers.

or details.

concerning standard replaceable parts will be supplied
upon requestto allow procurement directly from the
Contact the local HP Sa.les/Servtce

. order or inquiry to the nearest Hewlett-Packnrd
' 'Sales/Service'Office (names and addresses in rear of

_l_n'.mun.l), and supply the following 1nformatlon: -

a. HP Part Number of ttem(a)

“b. Model number and eight-digitsertal num'Ber of o

tnstrument.
c. Quantity of part(s) desired

6-7.- To order a ‘part not-listed in'the table, provlde ‘

the following informatton.

'a.- Model number a.nd eight-dlgit sertal number oI' o

the 1nstrument.

b. Description of the part includtng function and
Iocation in the instrument.

Tubln 6-1. Rchunce Dellgnulou And Abbuvlutlons

-
) & ' .
REFERENCE DESIGNATORS
A = asseinbly F = fune M. T omeler ™ = qeradnal board
B = putor FL = Hljer MP - muu.lmnlc.nlmrt e * teat point
C = capacitor H = hardware p = plug .Y T vicyum tule, neon hulh
cp = coupling Ic a aptegrated circult Q 2 ransistor pholocelt, ete, :
CR a dicde . J = jpack R = resislar - VR =ovnllage regudator (didr)
DL = delay [ine * relay . RT = hermistor w s cable
DS -« device sjgnaling damp) L - inductor 5 + Bwitch X * Rocket
E <& mixe, electronic part LS ¢ Bpeaker T * transformer Y « crystal
! - : . ABBREVIATIONS
amp = amperes . el = plass mg / 2 mounting P | « radio {requency
ampl = amplifier prd = ground(ed) my = qiylar . ., o
' o o : . H=b = slow-hiow
. N H + henries + nan (IO'?) Sc g v melenlum
bp =« Landpass HS = mercury nfc « normally closed neet = goctlon(s)
. hr * hour(s) e = neon senieon = semiconductor
car. = carbon R HE g Ilvwlvlt-Packard nfu = normally open 5 a pilicon
cew = countwrclockwise njx) = nepative posilive zero sl v ailver
©€er . a ceramie . ifa. g tnlormmiiah' Ireq., {zero temperature sl = slide
coefl = coelflcienl impg + impreguated ] coelficient) npl = special
com s common Incd = jnecandescenl nar = not separately ‘
comp = composition incl = inelude(s) replaceable Ta ¢ lantalum
‘‘onn & connector inn = ingulationfed) ' ‘ _ d + Yime delay
ert | = cathode-ray tube int - = internal obd | 4« order by description gl 7 toggle
cw » clockwise 30 ox = oxide Ti = Likinium
) k = kilo (107} . . tol = lolerance |
depe = deposited carbon . - pe = ‘printed clreull trim = {rimmer
- ' B lin « fincar laper pF- = plcofarads o ’ A . S .
elect = electrolytid loy, = logarithmlc laper 10°12 farads | o :
encap = eacapsulated | Ipt # low pass {ilter piv = peak inverse vullnge u « micro {30-6)
ext = externa) ' p/o = partof
‘ . . m = milly (1079) pore = porcelain var = varlable
- F » farads meg <. mepa {107) pos * position(s)
fet . = {ield effect metflin - = metal film- pat = potentiometer w. = walls
. transistor met ox * metal nxide phkepk = peak-to-peak w/ = with
fxd = fixed . mir « manufaclurer C ' wio = without _
) minat -~ = minjature ‘ wvde = de working volts
Ge . Ba"mﬂllium mom’ = momentary rect = rectilier ww » wirewound
.. ‘ . T
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Se%uon ‘121 » - o] Model 1411A
Table @~ ' ../ . ,
‘ , . Table 6-2, Replaceable Parts ' )
Rel . |0 — Description ‘ :
. |_Desig [HPPartPo. | 17Q - (Refor to Table 6-1,) "
A104 o14it-0050t[ |1 | A:supplybodra <, \ : )
Al05 01410-66505 .1 1 Al stretcher-board (see Note below) = . °
A106 ] 01411-63401 | 2] A:attenualor switch, channel A
Al07T . 014!1-.63401 B A: attenuator switch, channel B
A501 ° f-01410-66508) | 1| A:verticalomp ‘
o - | R T '
c120 . 0160-0001,] | 2 | ¢: rxd elect-10 uF 100vdew )
| cizt 0180-0091 |- | | C:fxd elect 10 uF 100vdew ' ;
«C122 | +0180-0161 [~ | 1 [ C:fxd ta 3.3 uF 20% 35vdew '
C123 |- 0140-0197 1.1 C: fxd mica 180 pF5% 500vdew
| ci2¢ 0140-0178° 1 { C: txd mica 660 pF2% 300vdew . )
o] e12s - 0160-0051 3| €xd cer 100 pFGO0OVdew :
- ].Cl26 . | . 0180-0161 5| C:fxdmy0.01 uF10% |
.c127 0160-0161 - | -C: fxd my 0.01 pF10%
cl128 - | - 0150-0051 C: fxd cer 100 pF600vdew
€129 . | 0150-0051" C: fxd cer 100 pF600vdew -
c130 | o180-0185 | | 8| c:txdta 2.2 nF20% 200vdey 2
- C131 + 0180-0155 | 1 . | C:fxdta 2,2 pF20% 200vdcw
Q132 0180-0155 C: fxd,ta 2,2 pF20% 200vdew
C133 |+ 0160-0161 | C: fxd'my 0.0t uF10% '
Cl34 | 0180-1735 [ | 3 [ C:fxdta 0.22 pF35vdew
.'C135 0160-0153 2| C: fxd my 1000 pF 10% ¥
-C137 | 0160-0407 | .| 6| C: txd mical000pF 5% 300 vdew
C138 0180-0155 | * C: fxd;ta 2.2 nF20% 200vdcw .
C139 - 0140-0200 C: fxd mica 390 pF 5% 300vdcw , .
‘ c141 0140-0200. C:'fid.mica 390 pF5% 300vdew .
c331 . | 0180-0155 C: fxd ta 2.2 uF 20% 200vdew
- C332 0180-0155 C: fxd ta 2.2 uF 20% 200vdcw
C333 * 0160-0161 |, C: fxd my 0.01 pF10% . \ /"
C334: 0180-1735 C: fxd ta’D, 22 puF 35vdew
€335 0160-0153 C: fxd my 1000 pF10% - =
.| .cas? " '0160-0407 C: fxd mica 1000 pF 5% 300vdew LY
] C338 0180-0155 C: fxd ta 2.2 pF 20% 200vdew i
C339 0140-0200 C: fxd mica 390 pF 5% 300vdcw | ;
- ’ . . ’ i ﬂ .‘. V
c341 - | o0140-0200 [ C: fxd mlca 390 pF 5% 300vdew ™
c501 .0140-0194 2 |- C: fxd mica 110 pF 5% 300vdcw ' \’
C502 0140-0194 - C: Ixd mica 110 pF 6% 300vdew .
C503 0140-0199 |- 1| C: txd mica 240 pF 5% 300vdew . , .
- C504 0130-0016 | 11 C:var cer 5 - 25 pF npo - T e ;
‘ : " Note _ ‘
A105 stretcher board, HP Part No, 01410- : “
i 66505 is common to both the HP Model . -
-1410A andHP Model 1411A, 'If this board - ' =
is replaced on the Model 14114, R201 and L
. ‘R401 (shown In Figure 8-8) must be re- :
_ " ;
# -
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Model 14114 . R . Gecttonvi. © -
_ | s Table 6-2 P
: ) TN = ! . v
; . | ~ Table 6-2, .chl{g.‘h_cenble Parts (Cont'd) o T
Ref; = L - be'sc'rlption a ' .
Desig HE Part No. TQ *(Refer to Table 6-1.) " 1
“ ) wl .
C506 0180-1735, C: fxd ta 0,22 pF36vdew :
C507 0140-0103 2 | C:fxd mica 82 pF 5% 300vdew * SR , .
€508 0140-0193 C: fxd mica 82 pF 6% 300vdew . L o ,

' C500 0140-0191 1 | C:ixdmica 56 pF 5% 300vdew N
C510 | + 0180-0155 Cifxd ta 2,2.pF 20% 20vdew - -

' ' ) ' L o : ™ ‘e
C675 0180-1783 | 1 | . C:Ixdalelect 1000 uF -10 16% 35vdew . et ' , PR
C576 - 0160-0161 C: fxd my 0. 01 pF 10% o . i
C577 0180-0097 1| C:ixd elect 47 ¢F 10% 35vdew, _ .

~ . . . . » . ) ‘- . \ + b
€580 0150-0052 | ©: fxd cer 0,05 uF 20% 400vdew ¢ . -
CRI108 | .1901-0040 28] CR:si* = - o vl

- CRI10 1801-0040 CR: sl _ 7 - Bt

CR112 1901-0040 CR: 6l A . o
'| CR114 101-0040 CR: s 4

. CR115 1901-0040] . CR:sl .
CRI16 1901-0040] - CR: sl :

g , LR 3

" CR18 | 19010040 CR: si . :
CR119 ,1801-0040 . CR: sl ¥
CR120 1901-0040 “CRi'si |
cr316 | ‘1901-c040| CR: si A v
‘ . 1. . ' 2

CRr318 | - 19040040 CR: sf
CR31g 1 1001-0040] CR; si ; 4
CR320- 1901-0040 .| CR:si ' . , ey

. . P . : 2 L8 . ‘] .

‘ . ‘f ' .‘ - L 1 - ;

- CRS01 1901-0040] CR: si e - | i3
CR502 1901-0040) CR: s} - ' w i
CRS503 1901-0040{ CR: sl . 3
“CR504 |. 1901-0040) CR: s} o
CR505 |  1901-0040 " CR: sf . . S
. N . . . » , ‘ 1, I 5
*CR508 |  1901-0040 | CR:st i
CR507 | ~ 1901-0040 ' CRisl ) i

" CR508 1801-0040 CR: si , ;

P . if .

-CR510 |  1901-0040 CR: si * , b
CRS11 10010040 CR: sl J I !

" CR512 1801-0040| . CR: s . oo

. N f . s L - ) - " ‘ o
"‘_ ' N ‘ . . | B -‘_& ‘. ‘ . - , - i . L.
Cr675. | " 1901-0028] |4 | cR:si . B : . e
CR576 ‘|  1901-0026 CR: si e 1 - - .

.| crs17 | - 1001-0026 CR: si < - .y
,CR578 | 1901-0026 CR: sl / | -
CCROTI | 1801:0040 CR: sl S

N v- -_r_. i . " :‘ . - '.‘ C / “ 5 e
F575 2110-0033 1 | F:3/4 amp 250v/_'/ '

. v . —.3 1 ; ‘V . ) ' /.‘ . ! . -
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e Sectlon VI | L ‘ Model 14114 [~
", ‘ i . ". ~ Tnblnﬁ-2 (:"“ }' S ,_._-' ) .- - ',:' — o . * N
' -.1f,f,i}.;! ' v . Table -2, Remn%enble Parts (Cont'd) ‘ O, "1}

: . i [, N, ‘mal ‘. . - Description- . '

i n?glg .| HP Part'No, TQ . (Refer to Table 6:1.) g

R N KRN o B | . ' ~

‘— \ I .<. : '.. 'S;‘ ' ‘(’ - . ‘.‘. : ' M ‘ t
TN * J4, 1251:1444 1 | J:18 contact - T e

L B ‘ ’ i . :

Lo o asor [ 12s0-0m18( L [ 2 Jr et Bué bulkhohd miount o :
oo [y Fasez. | o1zs0-om8| |, J- rf BNC bulkhead mount N
ESE ey | fosmocoten|t |1 | w:relay coll " R - '

ORI S R ¢ _{o;sqgoms L | 8 relay reed S :
'.‘.‘;‘.."' A '.‘ :,._' "-r"’ . - I ' . ,’l
R P1 - .»| . 1251-0055 1] .p: pnnelplﬂg, 24 contact . : .
. ’ P3' N - 1261-1285 1. -P: panel plug, 12 contact, § coaxlal
e qus |  résa-boe| | T Q: si prp Voo N
i “'QIOQ‘ | . 1854-0035 1l | - Q:sinpn-: i '
: 1 Que 1854-0018 | '6 | *Q: stpn _ N \ g
D QUL | - 185400711 | 41| Q: slnpn 2N3391 ‘ :
F : ,f”: R N N\ : "
| Q115 -] - 1853-0020| (6 Q: sl pnp ' .
Lo ol QLIS "+ 1854-00711 'Q:sinpn - . ”
el QU7 | 18s53s0010] - Q-8 pnp _ ) Ve
] QL18 1854-0010 | - Qx'si npn . : b '
T QU9 .} 1865-0022 9. _Q: st .-
'Qu2o, | 18s5-0022 st . T ‘
+ Qizt 1853-0020 |, Q: alpnp 2 - R
> PRI . ’ N
les - 1854-0071 i Q: sinpn2N3381 A St
R Q124 [ .1854:007%]. |. | Q: stnpn 2N3391
- Q125 ° 1853-0020 2 Q: s pnp '
“ . P et . ‘ "‘ !
o qets s [ iesseooz0] b | Qsipe ' '
’ o " Q318 1854-0071 ' Q: sl npn o
. Qa7 | 1853-0010 Q: sl pnp
i | .Qa18 | 1854-0019 Q: sl pnp : ¢
oy | Qe 1865-0022 | Qs T
Q320' " |- 1es5-0022 Qs
: 1 Qe 1853-0020| Qs 1pnp )
Q323 .| '1854-0071 | @ stnpronsser - & . .
Q324 1864-0071 "l Q:slnpn 2N3391 _ '
'Q325 1853-0020 Q:sipnp ...
. o1 ° |+ 1e5as00m | © Q'si'ripn 2N3391 i
- Q502 -'1854-0071 ' Q; sl mpn 2N3391
, Q503v '1854-0022 ) - 'Qisl npn: . -
- Q504 | & 1854-0022] Qasinpt-. . °
QG605 _ 1854-0022 |Q sinpn . - |
Q506 7 1854-0022 o BN | @ sl npn ‘ -
: Q507 - 1854.0232 Q: 51 npn e , _
. | Qsos. |  1854-0232] [ Q: sinpn - T ' :
. . Q509 .1854-00‘[1 ' Q: 8i npn 2N3391 - ,
) Q519 1853-0020| Q 81 pnp ' ' o
L. ] -."'l Ay - .’ .
. ) ‘-‘ ! ) ]
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Model 1411A - o .o Beettmyr ..
o i L ST Tablage2r. eRT e W
N e e : S e e Ve
| ,.\, Table §-2, 'neplacenble Parts {Cont'd) e " BRSNS s
= Y : A — ~ . ) ' L C . ;' .
" Ref. : . : .Description ‘ - Iy )
Desig sz Par‘_t.: No‘. v TQ (Refer to. Tnble 6-1 ) ., L
'qu. 1853-0020 _ Q_,ai‘pnp . W k R ARy
Q512 "1854-0022° | | [Qusl .npn, C . : o PR A
" Q513+ 1863-0010 o ~|Q:sipnp -- ~ ¢ ) : ) SN b
Q514 | 1853-0010 | |V |Q:sipnp ¢ ' ) ‘ I PR
o J T . ‘ . L E T
L} b . * w’ ° ;_ : R "‘; . /'ll-\ ] * N .‘n
Q576 - | 1854-0039 T |Q: st 2N3053 T R N
Q576" 1654-0084 . 1 ]Q:'sl npn 2N3232 - R . S T R
- Q577 '11854-0039 - | Q: sl 2N3053 Tt e o ~ N
Q576 . | 185420071 Q 8 npn 2N3391 - P : Lo
R103 " ‘| 0767+0458 - etflm 51. 1k ohms'1% /8w e o S
R104  |"0767<0468. | - R' fxd :ﬁetﬂm 51. 1k ofims 1% 1/6W .+ '] < . . R ) S |
R1g5 | 2100-1843 { [3 |R:var cQmp 6k & 100k ohms 20% lin (intdudes - R210) . ! s
R106 - 2100-1043 | |R: ¥ar comp 5k & 100k ohmq 20% lin (lncludea R210) - S ]
v . N . . \ " ]‘ *_‘_ . r:‘ . y .
. L ‘J} o N A . . .\
R110 0768-0010 . 12 IRr: fxd met Qx 3300 ohms 5% 1/2W , ' ‘ U cs Y
Ri1i 0758-0010 « qR: fxd mef ox 3300 ohms 5% /2w L T
e - . T Lol 4 N SR
-1 R113 0757-0419 8 |R:fxd metﬂm 681 ohms 1% 1/8W A . ' @ -
Ril4. | "0757-0408 | * |8 R: fxd mettim 243 éhms 1% 1/6W . = .
RI5 | 0757-0419 /h fxd metflm 681 ohms 1% 1/8W ' e, . '
R116 0757-0415 R: fxd metflm 475 ohms 1% 1/8W < . R ; _
- . F o " : } . ) [ |’> . .
R120 0757-0463 2/IR: xxd metflm 82k ohms 1% 1/BW . N Y ot
“RI21- 2100-0820 ° R: var ww 50k ohms,3% lin 2W SN -
R122 0757-1108 | R: £xd metflm.300'ohms 1% 1/8W _ . -1-:%;5;:. : - ;- _
R123 0757-1102 ‘| 2 /| R: fxd metflm 180 ohms 1% 1/8W » - - e . . e :
RI24 | 0757-1104 2 | R:'fxd metflm 60 ohms 1% 1/8W g . { U ’
. . ' ©om . “ . "-_: . '| . * *
R125 0757-1107 8 |R: xd metflm 30 ohms-1% 1/8W | : W e : :
R126 | 0757 1107 " | R: fxd metflm 30 ohms 1% 1/8W. o Lt e T e
K L. - : ! . . . v . . ;-;r . —,-r/ . " ::F e ‘..__;.T o
R131 | 07570361 | |2 |R:1xd mettim. 100 ohms 1% 1/8W : : o
R132 . | 0757-0280 11 | R: fxd metflm 1k ohms 1% 1/8W : . i :
R133 075704186 9 | R:fxd metflm 511 ohms 1% 1/8W A o :
R134 | 0757-0394 1 [R: fxd metflm 51.1 chms 1% 1/8W ‘ a7
R135 10757-0190 3 IR fxd metflm 20K ohms 1% 1/2w PN -
"R136, | 075720843 2 |R: fxd metflm 15k ohms 1% 1/2w " " S r
137- | 07570843 R: fxd metflm 16k ohms 1% 1/2W, 7, © -.
138 - 0757-0442 ‘A1 | R:'xd metfli 10k ohms 1% 1/8W : :
Rl:gs ;0683-0475 1 IR:Ixd compd.7 chms 5% 1/4W ,
R0 [ '0757-0283 8 |R: ixd metflm 2k ohms 1% 1/aw - . L
. f’ /’t" . . . . o \\. ’ . : . : ='
i ' . i
R145 / | 0757-0408 R: fxd me&lm 243 ohms 1% 1/aw. i Y AR
R146 / | "0757-0419 R:fxd metflm 681 ohms 1%1/8W. . |~ | _ o
31471 0757-0415 'R+ txd metflm 475 ohms 1% 1/6W N R
R148'. | 0757-0419 ‘| R: fxd'metflm 681-ohms 1% 1/aw R |
R149 0757-0280 R: £xd metflm 1k ohms 1% 1/8W CoL iy iy
S ! « . . . o .‘ -
/‘ Y - 7 o, - . -‘( -.f" .‘;. .
/ T [ * ' e
) . - . \ ‘. . "“1 "
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'I‘able 6- 2 Replucenbﬁz Parls (Cont'd)

P

‘| . \-
Mpdel 1411A
1]

|HP. Part Mo,

RN -\-' "; a Descriptinn

TQ S (Refer to Table 0-1 ‘)

0767-0463 "

P
R

07671108
"0767-1102.
0767-1104

1'2100-0820 |

»,..., T L

R: fxd melﬂm 82k ohma 1%, I/BW“i' s
- (R var ww EOk o'lfms 3296 n

. ) -

R i metflm 3do oh.ma % 1/aw
" R: fid metflm 180 ohms 1% 1/8W _, .
: R: fxd metflm 60 ohms 1% 1/8W '
R: txd meiflin 30 ohms 1%.1/8W. .
_ I}, de metﬂ'm 30 ohms 1% 1/8W .
6 I PR ¥ e

»J“*' o '

L 1 i“’ .

el

Iy

] l,‘f 5 ._.‘ : ) N ._ o
SR I 31 N L;VJUmemmmmu%mw SN g
! nnl;'mwmuo.ﬁ.‘n:mmmmmﬂmmn%uw' i s L
o] R172 ¢, |SPI57-0430° |77 1 2° R:ftxd metflm 2,21k ohmg 1% 1/8W. SR
Y| RT3 0987-0451 [ | 2 [Riltxd metflm;24. 3k ohms 1% 1/8W o3 i
. R”ﬂ -nmbmm,nganrmmamnmmmsﬁnmw j L
R176 0757-0419 |« |+ |Ritxd metflm 881 olims 1% 1/8W.
. R176. 0767-0428 | ' |2 |R;fxd metﬂm l 62k nhmsj% l/BW :
| ot R ;
| Rlts. 0767-0416 | .| .|mrp bxd rnetflm 475 qhms 1% 1/8W" . i '
" | RIT9  1.0767-0417 | | 2" {Rt'fxd mettlm 562 ohms 1% 1/8W R :
"/RIBO 0767-0283. .. |’ IR} fxd metflm 2k ohms 1%'1/8W ;
R181 . 7 -0767-0442..) |7 |R: txd metflsh 10k ohms 1%°1/8W, /
o ', maz 0757-0442 " A ): £ fxd metﬂm 10k ohms 1% .1/6W
. K et I o , .
e ,bmaa 2100-1773 12 [B:var ww 1k ohms 10% 1/2W o
- R1B4 .} 07670422 | - : fxd meltln 909 ohms 1% 1/8W ‘
N Rr185.  |' 0157-0280 7] , 'fxd metflm 1k chms 1% 1/8w . =
- 47| R188 0757-0435 ! fxd metflm 3,92k ohms 1%‘ 1/aw . "~
‘ oy '-. ) L ‘ ¢ .
v |.misss | ors7 '0341 |2 |R:Ixd metfim 30, 1k ohmis 5 1% 1/4w
', "R189 © 2100:0944 " .| R: var metflm 200k ohms 5% .
_ R180 0757 01'?8 ¢ |\R; fxd metflm 100 ohms 1% 1/8W 7 i
o .. LA ' ' ".‘
p R103 07570442 x%rxd metflm 10k chms 1% 1/8W
R104  1°2100-0944 [ - | 3 ['RYvar metflm 200k ohms 5%
R195 0757-0230 ; |R: fxd metflm 1k ohms 1% 1/aw N 2
ro7 | 0570180 R: fxd metmii 20k oheis 1%, 1/6W | :
"R188" 0757-0416 R:'fxd metflm 611 ohms 1% 1/8w." L
"RI99 . | 0757-0416. v|R: fxd mietflm 511 ohms 1% 1/8W -~ .
- R200 0757-0416 2" | R: fxd metflm 511 ohms 1%.1/8W = - .
; R201 L . R Iactory aelected value *- .
'R202 2100-2115 | 4 ‘| R: var car. comp 5k ohims 1/2W -
R203 © 210041715 .2 | R: var comp 2k ohm9620% 1/2W .
-R204 . 0767-0464 :41mnmmwmm hms 1% 1/8w , . R R
. R205 3100-1777 '2 |ER: Yar'ww 20k "oms-10% 1/2w ; . N S R I
. R206 0757-0464 - IR de/netflm 80. 9k ohmis 1% 1/sw , e PO - -1
-R209 'mmm ydnmummmmm%mw . 7 PO
‘R210 - | - e b NSR: p/o R105 - S A
R211  °| 0757-0438 R R: fxd metflm 5. Ilic ohmi’ 1% 1/aw R |
. ',' K . ‘J:. a‘l‘. " ."_"-" n
T e : g | 025932 -
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S . S o Descrlptlon "
[ HR Part No. | -'?Q " % (RefertoTableg-1,) - . .. | -

— B . }
T * . . A o L ' .

0157-1094 || 2 |Re'txd metfim 147 ohms 1% /8w - )
| or57-1107 -| - R: fxd metflm 30 ohms 1% 1/8Ww ~ -+ . " {.:
.+ |~ 0787-1005

|2 (R txd melfim Lk obms 1% 18w . v ] e [
0757-1107 |- | * | R:fxd metflm 30 ohms 1% 1/8W - en N RN

| o69- 1096 - L

-~ |- oT67-1108
| 0757-1007

<[ R: fxd mettlm 1, 36k ohms 1% 1/8W. . .- oot

IRetxd melﬂm 80 ohms 1% 1/8W e ‘ -_
.| 2 I R; fxd metflm 1.2k ohms 1% 1/8W L v |

’ 3_'9757 0284 - |, R: fxd metflm 160 ohms 1% 1/8W L . DR

. '0757-1098 | ~ R: Ixd metflm 945 ohms 1% 1/8W * , . AR R
0767-1108 | | | Ri fxd metflm 300 ohms 1% 1/6W - *

TN O} CIa

| omsntton, (2 | Retxd mettim 300 ohme 1% 178w B T
| ow57-1099 7 - |2~ R: 1xd metflm 900 ohms 1% 1/8W - - . e
0757-0427 . | 4 |Rifxd'motflm 1,5k olims 1%2/8W; - - . [ | o

- 0767<0427° * |  [R: fxd-metflm 1.6k ohins 1% 1/8W = ; :

. 07167-1093 | |2 | R: fxd mefim 3k ohmis, 1% 1/aw - : T y

A \““4;_. ‘..|. Lo . , E . )

.‘;.0757 0410' A R P {xd metflin-301 ohm % vew- -1 IS P Y I .

- 0767+ 0410™~ | R: fxdmetflm Jo1. ohrys 1% l/&w i , . . . P
0757-0430 ~ | %] " | RY fxa mietfim 2, 21k %ms 1% 1/8W AR IR I | S
- 0767-0851 - | | [ Refxdnietfim 24,3k ofng 151/8W - < . - S L
0?5_’170280 N B "R' fxd melilm Ik ohms 1%1/86W - - . R
[ omsr=0a10 7. |7 | R¥txd mettiin 081 ohms 1% 1/6W .. T T | S
Comstzodgs | | R fxd miettlm 1. 62 ohms 1% 1/aw . AR S i

“orgr-04isn | I [ R: txd mettim 475 ohms 1%1/ew | o) e -
0757-0417. | | | Rifxd metflm 562 ohms 1% 1/8w° - - | "[4 SEEEII N BNy
0757-0283 N _,n de metflm 2k: olims 1% l/aw Co T 1 1 - Vo T

"._075‘7 0-142'1};}-__'3 . |R: de metflm 10k olu'ns 1% 1/6W - AR | ) o : i 1 -, - F
| 075720442 [--+ | | R: fxd metflm 10kohms 1%-1/8W A - ' T TR
. 2100-1773 = ~ } . | R: var ww Lk ohtps 10% 172w . - - L _ - _ B
' '0757 0428-,“ o Reifxd metﬂm‘ 803 olims 1% 1/8W ‘ - 1 ef

- N P . X . - . k
Y ' - . - R ' .
- . . f . - . . -

"975‘1-,o§35___' L ‘_",R fxdme}ilm.'l 92k ohims 1% z/aw,z BT N

0757-0341 .| | | RY'txd metfim 30. 1k ohms 1% 1/aW- - N B I 5
2100-0844 |~ 1", |'R: var metflm 200k ohms 5% S T T B R
0757-0178 . "] - R: fxd metflm 100 ohms 1% 1/8w " SR S | , o

\V‘ *

- < R I g » ) N o . N .
“o757-0442 | [ | Refxd metflm. 10k ohihs 1% 1/8W 3 P o IR
2100-0044 | | .| R: var metfim 200k ohms 6% - . R : 1
075710280 |- ' . | R:fxd’'metflm 1k ohms 1% I'/BW o -

0767-0283 °| *.| " | R: txdithetfim 2k-ohms 1% 1/8W SR -l
‘o757-0190 | | Refxdmetflm 20k ohms 1%1/8W ~° 0| o

0757-0416 |- .| - R: fxd metflm 511 ohms 1% 1/8W

. 0757-0416 . | ./ | R:fxd metflm 511 ohms 1% 1/8W : . = -

~ | 0757-0416 " | R: fxd'metflm 511 ohms 1% 1/8W PR
oo+ o | R factory- sclécted value g .
-2100-2115 | R .var car, comp ok ohms 1/2W ( ,

‘R: var comp 2k ohms 20% 1/2W

" 2100-1715

| or57-0484 :f © | 7| Ri fxd metfim 90. 0% e 1% 1/6W . S o | 1T
-2100-1777 | | “:feR: var-ww 20k ohms 10% 1/2W - . o B . S
0757-0484 | - | | R fxd metflm 80,9k ohms 1% 1/sw S &’\ , T
- .‘ - . B o .‘ . o l' ) -" . ) . ,“ . " . ) 1 . . . :'_ \ '1.‘
» - Lo '. | ) \ ' . - ' '.." | B v’
; ' : T P s |
, s . S ,l :": .
) | - ‘.. o ' '-6-7. 'J‘ ...!‘
. o - L ..-l‘ ‘ . . .
o T .
3 .".. . ‘ \ 'i N .— Tt .
" R S \ s s ’
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", Section VI

‘ ) . Model 1411A
"' " Table 6-2- ot ‘
Table 6-2, .Relaln;r:eab]e Parts {Cont'd) .
. Ref ' ‘ T — . Description )
Desig HE Part No. | ; ,,'..rQ " (Refe: to Table 6-1.) j
- - ' T
R409 0757-0405 " "IR: fxd metflm 162 ohms 196 I/Bw
Rato’ | v NSR: p/o Rios '
R4l | 0787-0438 R:-fxd metflm 5, 11k ohms 1% 1/8W
" R412 . | 0757-1094- | R: fxd met(lm 1, 47k ohms 1% 1/8W
R413 " [ o767-1107 R: fxd metflm 30.0hms 1% 1/8W.
| ra17 | o757 1005 . R fxd metflm 1, 44k ohms 1% 1/aw "
R415 - [ 0767-1107 ' R: fxd metflm 30 ohms 1% 1/8W
. R416 "0767-1086 . | I 1 |R:fxd metflm 1, 36k ohms 1% 1/8W a
| rat1, - | o757-1103 | R: fxd metflm 80 chms 1% 1/8W = .
| R | 0757-1097 | < [R:fkd metflm 1.2k ohms 1% 1/8W.
R419 | 0767-0284 | . | 1'|R: fxd metfim 150 ohms 1% /8w U
R420 .- 0767-1098 - | Rt fxd metflm 045 ohms 1% 1/8W
R421 0757-1108 ® R: Ixd metflm 300 ohms 1% 1/8W
- R422 0757-1101 R: fxd metflm 360 ohms 1% 1/8W v e
"R423 | 0757-1099 R: fxd metflm 900 ohms 1% 1/8W nr
CR424 { 0167-0427 | | | R: txd metflm 1.5k ohms 1% 1/8W
| R425 | 0757-0427 | .| | R:fxd metflm 1,5k ohms 1% 1/aw oy A
" R426 | -0767-1093, R; fxd metflm 3k “ohms 1%. 1/aw SRR .
- . \ ) e . LN .‘;::“. . N
R501 | 0757:0440 | ' [ 3 | R:Txd metflm 7, 5ohmg 1% 1/aw ;"
R502 .- [ 0757-0440 ‘s | R:fxd meétflm 7.5k ohms 1% 178W {
' R503 ., | 0757-0421 1 | R: fxd metflm 825 ohms 1% 1/8W - -
R504 0757-0280 * | R: fxd metflm' 1k ohmg 1%.1/8W .
" R505 0757-0438 1 |'R: fxd metflm.5. 11k ohms 1% 1/8W
R506 . | 0757-0410 R: fxd met{lm 801 ohms 1% 1/8W
R507 | o757-0762. 2| R: txd metfim 24.3k-ohms 1% 1/4W
- R508 0757-0445 2| R: fxd metflm 13k ohms 1% 1/8W .
"R509 0757-0433 3 | R:fxd metflm 3.32k ohms 1% 1/8W
R510 | 0757-0433 - | R fxd metflm 3. 32k ohms 1% 1/8W .
. R611 .0757 0445 . | R Ixd metflm 13k ohms 1% 1/8W
R512 0757-0762 | R: txd metftm 24. 3 ohms 1% 174w ‘
" R513 0757-0444 2 | R: fxd metflm 12. 1k ohms 1% 1/8W.
- R514 | 0757-0444 R: fxd metflin 12. 1k ohms 1% 1/31#
) . . - s ' [ \
R517 0757-0749 4 | R: fxd metflm 8. 19k ohms 1% 1/4W . N
_ R518 0757-0749 R: fxd metfim 6. 19k ohms 1% 1/4W - &
R519 0757-0433 R: fxd metfif 3.32k ohms 1% 1/8W. a
R520 0757-0749 R: fxd metflm 6. 19k ohms 1%1/8W
R521 | 0757-0749 R: fxd metflm 6. 19k ohms 1% 1/8W.
_ R522 0757-0416 R: fxd metflm 511 ohms 1% 1/8W
R523 0757-0280 R: fxd metflm 1k ohms 1% 1/8W
- R524 2100-1716 1 | R: var wy 5k ohms 5% 1,§ W - ’
R525 | 0757-0416 | Refxd metflm 511 ohms 1% 1/8W |
" R528 .| 0757-0845 2 | R: fxd metfim 18. 2 0>-ms 1% /2w
"R529 | 0757-0845 |, B: fxd metflm 18.2k ohms 1% 1/2W '
R531° 0757-0461 - 1| R: fxd metflm 68. 1k ohms 1% l/BW
' * L Fi
6-8 ' s N [+ - o2593-2
N - . ' ! iy / .
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S ~ Model 1411A- , Section VI
| | ST Wb Table 6-2"
ok .
. . Table 6- 2 Replaceab!e Parts (Cont’d) '
Rel . Y D : T Descrlptlon
i Deg[g [HP Part No, | 1TQ o (Refer to Table 8-1,)* -
N nssz, o157-0410 | |1 [R: txd mettim 302k ohms 1% 1/8W
* | R633 0757-0776 2 |R: fxd metflm 90.9k ohms 1% 1/4W -
- |"R534 | 0767-0442 R: Ixd metflm 10k ohms 1% 1/6W- ' _
R636 . [ 2100-1734 "2 |R: var comp 20k ohms 10% 1/2W . o -
: R636 | 0767-0715 R fxd metflm 90,9k ohms 1% 1/4W . .
At : [ :
‘ R637 [ 2100-1717 ' |2 [R: var comp 50k ohms 20%.1/2w - S
,| RG638 -1 0767:0465° | |3 |R:Ixd metflm 100k ohms 1% 1/8 W R
R639 0767-0440 . |R: Ixd metflm 7, 6k ohms 1% 1/8 W : o
R5640 . | 0757-0168 - 1 [R: fxd metflm 1k ohms 1% 1/2W o . E
“R64L - | 0757-0416" L [R: fxd metflm 5110hms 1% 1/8w' o I
R5456 - { 0767-0422 - |R: fxd metfih 909 ohms 1% 1/8W '
R546- 1 0767-0281 |.. | . |R:fxd met#m 2.74k ohms 1% 1/8W .
~'R647 . 0757-0454 ‘2 |R: Ixd metflm 33, 2k ohms 1% 1/8W
R648 | 0757-0380 | . [Rifxd metflm Ik ohms 1% 1/8W -
_R549° [ 0757-0280 ¢ [R: fxd metflm 1k ohms 1% 1/8W -
"R650° | 0757-0454" * |R: txd metfim 33. 2k ohms 1% 1/ew .
' R551 0757-0281 “|R: fxd metflm 2. 74k ohms 1% 1/8W
R652 -0757-0458 -2 IR: fxd metfIm 5. 1k ohms 1% 1/8W
R553 0757-0458 - | R fxd metflm 51. tk ohims 1% 1/aw
R -1 or57-0281 | . n\(xd metflin 2. 74k ohms 1% 1/aw
~ RY56 0757-0281 - R: fxd metflm 2, 74k ohms 1% 1/8W. :
L R557 - | 0757- 0281 ! R: de\ metflm 2. 74k ohms 1% 1/8W .
- ) ' : ' o 4
P\,,,‘. o . ] - . l‘ . ‘/
R575 .| 0811-0929 . 1 [R:fxd ww 0.51 ohms 5% 2W -
. R576 | 0757-0401 R: {xd metflm 100 ohms 1% 1/8 W
4 R577 0757-0465  |R: fxd metflm 100k ohms 1% 1/8W
: R578 0757-0480 . 1 [R; fxd metflm 432k ohms 1% 1/8W ..
~ " R579 0757- 0447 ‘ 1-IR: fxd metflm 18. 2k ohms 1% 1/8W .
R580 2100-1774 1 |R:var ww 2k ohms 10% 1/2W .
R581 '0757-0465 R: fxd metflm 100k ohms 1% 1/6W -
R582 0757-0449 R: fxd metflm 20k ohms 1% 1/8W
3 R585 2100-1734 R: var comp 20k ohms 10% 1/2W ,
. R586 2100-1717 R: var comp 60k ohms 20% 1/2w '
A - ' _
o “s101 ' : NSR: p/o A106 o
S102 3101-0199 4 [S:slide o
- 5103 3101-0199 ~ |S: slide | Co
i, o . c : . , L
? S301 . o {NsR: p/o Alg _— ' -
‘| ‘5302 3101-0199- :|8: slide R
: 5303 3101-0199 S: slide -
i 8501 . [01410-61901 - 11 S: function selécigr, includes CR512 and R524
| 575 vémg_-& +™ 1| Topower PR | |
; - ‘:rn,. '
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. Sectlon VI . Model [411A
- Table -2 B : '
. Table 6-2. Replaceable Parts (Cont'd) - .
" Refl - R . ‘ ‘ Description
. Desig HP Part No, TR . (Refer to Table 6-1.) .
: . . . . L] . . ’ . . e N -
g}g; -5080-0456 1 |VR: avalance 82,5V matched pair’ T
. VRI103 1902-0578 | | 2 | VR:avalanche 27,4V §%1W . N
VR104. | 1902-0578 [ | VR: avalanche 27,4V 5% 1W S
 VRIO5 | 1902-0580 2. | VR:avalanche 4, 42V 5% 1W A
. I . ] . ! '.i‘. - N -a.:..
- VR305™ | 1902-0590 - [ VR: avalanche 4,42V 5% 1w .
“ L ._f:‘.‘.. .."‘_' . ~' . * : . RE ' ) , fl- -
'VR501 1902-0199. - 2 |VR:avalanche 10V 8.8% - = - = P " .
VR502 | .1002-0189 - | VR; avalanche 10V 8,8% - . - . o .
'VR503 1802-3356 1 | VR: si avalanche 56V 10% 400mw. -
_ R - ) . . ‘ ._ L o : ‘.5.-. v . '
_ _ MISCELLANEOUS -
| -0370-0009 | |2 Knob: sensitivity. B -
0370-0134 2 | Knob: vernier - S '
0370-0308 1 | Knob: mode S -. ‘
0370-0309 2 | Knob: smoothing : : . “ra i
0370-0310 2 | Knob:vertpog -~ - . . O e
0510-0054 2 {Ring:grip \° -, o h
01410-00101. 1 | Deck - I Co - '
-01410-00203 |1 { Panel: rear - P
01410-23701 2 | Rod: lower; gupport _ T, S .
01410-23702 1 Rail: upper right '
.+ 101410-23703 | - | 1t | Rail: upper left " .
01410-64901 1 | Handle: assy ‘
0141100201 1 | Panel: front ) _
. - | -01411-00202 1 | Panel: sub’™" ¢
: 01411-61608 1 | Main cable assy . ‘
t
' \ . L
IERiE Y ‘."'Q 4:;{:_
q& . ) . - ' . ‘ .
.‘ : . - 5 .
' | | 1 i . ‘: ““}
. " " '
(’ v .
e ‘
_ “ o -
. Ly
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'. 7-2. This ﬁian'ual‘ applies ﬁir’ec_tly to the s'talhdn’rd

Model 1411A Sampling Vertical Amplifier having a
serial prefix as listed on the manual title* page. The
. following paragraphs provide instructions for modifying
.+ this manual to cover older or newer instruments,
. "Refertothe separate Manual Changes sheet supplied
" with this-manual for Errata. CL
-~ 7-3. OLDER INSTRUMENTS: .
-7-4. Table 7-1 contains information on changes.-re-.-
. -(lower gerial pre{ix number). Check Table 7-1for. "
the applicable instrument serlal prefix and make the -
¢ changes indicated. - Note that these changes adapt the
¥ . manual-to cover a particular instrument ag manufac-.
' tured and do not apply to an instrument subsequently
niodified in’ the fleld. R Lo

Tdble 7-1. Manmial Changes.

Serial Prefixed o] Make Changes
Co7sse BURS
Conoee 2
.t 105- L3
- 616~ 13,4 -

RN 3, B |

'7-5. NEWER INSTRUMENTS. - R
7-6.  As changesare made in the Model 14114, newer

~instruments may have serial prefixes higher than

" listed on the manual title page. The manual for these
newer instruments will be supplied with a Manual
Changes sheet which containsall necessary updating.
information. If the serial prefix of a particular in-
‘strument is-higher than the one listed at the front of .
this manual and no Manual Changes sheet has been
provided, contactthe nearest Hewlett-Packard Sales/ .
Service Office, . R ! :

- 7-7. OPTIONS.,
fications installedatth&fac
no options are offered for the Model 1411A,
7-9. SPECIAL INSTRUMENTS. .-

7210, Modified versions (per customer's specificqtiohs)

toryi” ‘At the present time;

¢

~ The manudl for these special instruments (having elec-
trical modifications) will include a separate insert
sheet that describes the modification and any special.

L]

1 gheet (if applicable).. Contact the nearest HP Sales/
Service Office if ‘either of .these sheets is.missing
from the manual of a special instrument. Be sure to,

4

02593-2
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\ Page 8-9, Figure 8-13, ' . e e
- Delete RSSG and connection from +_12.'6V supply.

" quired to adapt this manual to an older instrument - =

7-8, Optlohé for anHP "instx‘umé‘h“t arestandard modi-

of any HP instrument are available on special ordert -

manual changes in addition to the Manual Changes = Sectiofi VI, R&la’déaﬁle Pa'.fts,

PR R

‘and number.. ..
: L

", © . CHANGE}

Section VI, Replaceable Parts, .

T
R VI AP PSR PO

~ Q318: Change to HP Part No. 1853-0018, -
Cable Assy: Change to HP Part No. 01411-61601,

Delete: R398.

'

 Section VI, Replaceable Parts, .
'Q318: Change to HP Part No. 1863-0019,

" Delete: R396,
. R178 an .
- Rr fxd metflm 332 ohms 1% 1/8W.

'R178 and R378: Change to HP Part No. 0757-0419;

R: fxd metflm 681 ochms 1% 1/8W.

RI14 and R145: Change to HP Part No. 0757-0415;. |

R: fxd metfIm 243 offms 1% 1/8W.
Page 8-5, Figure 8.5, - |

Page 8-7, Figure 8-9,

,

d R379: Change to HP Part No. 0767-0411

R114 and R145: Change value to 475 ohms. B

" R178: Change value. to 681 chms,
‘R179: Change value to 332 ohms.

Page 8-9, Figure 8-12, o
R378:" Change value to 681 ohms.
R379: Change value to'332 ohms.

Delete R396 and connection from +12, 6V supply, ~

-y .

. CHANGE 3 -

Sectfon VI, Replaceable Parts; ' e
 Add: R112 and R141, HP Part No. . 0757-0442; R:

- Ixd metflm 10k-ohms 1% 1/8W, . .

L J

Model 1411A o Settev
‘ " o L . Paragraphs 7-1to 7-10 i
| "SECTION VIl '~ — | :
. MANUAL CHANGES AND OPTIONS g
B : ’ . : _— . I
- 7-1. MANUAL CHANGES, ' refer to the instrument by its full specificatton’ name

Cable Assy: Change to HP Part Nb, 01411-61601.

R114 and R145: -Change to HP Part No, 0757-0416; -

R: ixd metflm 243 ohms 1% 1/8W, .-

Q503 and Q504: Change to HP Part No. 1854-0071;

. Q sinpn2N3301,
Page 8-5, Figure 8-5, -

‘Add: R112 10k-obms between pinB and the junction

' of diodes CR109 and CR110,

4

.. Add: R141 10k ohms between pin D and the j'unction

of diodes CR114 and CR115. -

R114 and R145: Change value toA?W- :

-, - - PO

R CAANG.'ET""Y

o A

Delete: C580.

- Page 8-8, Figure 8-10,

Delete: C580.

;
[ . v #
. o
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.theboard, it-maybe cemented
. acetate base cement (use sparingly) having good tnsu- .
‘lating properties. An alternate method of repair is

8-2. This section contains schematic diagrams, in-

formation regarding repair and replacement, compo-

. nent identification, and troubleshooting tips. T:iE)_lé 8-1.
. provides general schematic notes, definirg the symbols i

and conventions used on the schematics.

I .
.8-3., COMPONENT IDENTIFICATION. .
- 8-4," Components located on elched circuit boards
- are identifled in photos ndjacent to the dpplicable

schematic except for the Channel ‘B stretchér circuit,
Channel B stretcher components are identified on the
same photoas Channel A stretcher components. Com-
ponents locatedon the chassis are identified in Figure.

B-6andB8-7. Adjustment location is shown In Figure 8-2.

8-5. REPAIR AND REPLACEMENT.

8-6. - Most all electrical components are‘accessible
" for replacement from the component side of the etched

eircuit board, Section VI provides a detailed parts
listtoallow ordering of replacement parts. Mechanical -
and miscellaneous parts are listed at the end of the
table: If satfsfactory. repair or operation cannot be
accomplished, contact the nearest Hewlett-Packard

" Sales/Service Office (addresses at rear of this manual)..

If shipment for repair is recommended, refer to
Section II for recommended repackaging information,

8-7. SERVICING ETCHED CIRCUIT BOARDS.

"8-8. TheModel 1411A has etched circuit boards which

are plated-through type. When servicing this type of
board, components may be renioved or replaced- by .
unsoldering from either side of the board. 'When re-
placing large components, such as potentiomenters,
rotate the soldering iron tip from lead to lead while
applying pressure to the part to lift {tfrom the board. -

. HP Service Note M-20D contains additional informa-
tion on the repair of the etched circuit boards. ' The

important considerations are as follows: Da

a. Do-nbt apply .excessive heat. - .
b. Apply heat to component lead and remove lead

~with a straight pull from the board, -

. c. Useatdoth‘pickoi-wpodehsplintert_oclean holes.

d. Do not force leads of replacement component

8-9. If the pl@ted metal sur[ac%ondactor) Lifts' Trom
back witha quick-drying

to solder a good conducting wire along the damaged
area. -~ Lo -

- 8:10. REPLACING REED RELAY.®@ = - °

8-11, The reed relay consists of two separately-ré-
placeable parts, the coil and the reed. To_.replace
the reed: ‘ ' : ' "

02593-2
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Model 1411A ) - 7 " Section VI
~ Paragraphs 8-1 to 8-16
. ., . ‘SECTION v - o
' SCHEMATICS AND TROUBLESHOOTING .. .
8-1. |NTROD‘U'CTIO°N o B e a. Unsolder bothreed'lea'dsfr_o'n'x the éiré‘ﬁlt‘ board,

b. Bend one end of .one lead go it can be removed

{rom the opposite end/of.the coil. -

Hold the Jead of. the Feed with long~
nosed pliers when bending thg lead.
Bend only the flexible lead to avoid:

- cracking glass capsule.

. ‘c. Remove the reed. | o
d. Insert the new reed through coll.

e. Using long-nosed pliers, beﬁdthe reed léa'c'lé to
 fit into the circuit board holes, - IR

f. 'S_ql..dér ,r_eod.leadsl,lnto plaéé'.. ' ,

8~12. To x':epl;ice_a coll; © ‘ t )
2. Remove: the reed according to the above. pro-
cedure, - T ) .

b. Unsbl_defand remove the coil. . _
. Replace and resoider the coil, o
d. Replace the reedy

8-13. TROUBLESHOOTING. .

-8-14. The first and most important pfferequlsite for

successful troubleshooting is dn undérstanding of how
the Instrument is designed to oferate and correct .
usage of f{ront-panel controls.” Often,  suspected
malfunctions are simply caused- by improper control

. Settings or-circuit hook-ups such as: low intensity,

maladjusted horizontaltrigger level'or mode, sampler
output'not terminated into 50 ohms, ‘mode’ selector in
wrong posilion, etc. Section I (Operation), including
explanation of controls and -connectors and general
operatingconsiderations and Section IV(Principles of
Operation) which explaiss circult theory, areintended
to satisfy this information requirement.

.. ‘8-15. The _fo[lowin'g*paragraphs outline procedures for
" locating and-clearihg problems in the Model 1411A -

and sampler. Since the Model 1411A and the sampler

Lf_unctl’on as one system, troubleshooting tips willin-

clude both instruments. -

- 8-16. DC voltages are indicated on the schematics for
most ‘active components (transistors, FET's, etc.)..

Typical waveform'test points (A with a number en~

closed) are also placed on the schematics at_various

points along main.signal paths. The ‘numbers ingide .-
~ the.test point symbols are keyed to p corresponding -
- waveform adjacent-to the schematic. These voltages
and.waveforms provide an invaluable aid when trouble- -

* shooting the instrument, ApPIlca;lom'ldplude:chec,king
locating' "a differential . -

gain of-a particular ‘stage;” _

amplifier unbalance, or pinpointing a faulty transis-

dor, ete. Whenusingthése voltagesand/or. waveforms
. \ ) . a )

A"\ - ";;‘A-_ - ) -'?-._ C.

" 8:1
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‘Section VI * o S e
-Paragraphs 8-17 to 8-25 - :

- for tpGibléshdoting, always refer to the specific dori-

dittons- outlined for the measurements, also usted

-~ adjacent to the schematics. L
~ 8-17.If trouble s suspected, first perform a visual

inspection of the instrument. Look for loose or burned

. components that might suggest a sourceof trouble. If
~ 1o abvious trouble is found,  check the power supply
voltages in the oscilloscope main.chassis.’ Refer to

‘the oscilloscope manual for specific voltages and tol- -

erances. In addition to-the voltages provided by :the

" oscilloscape, ' the Model 14114 provides both a +82. 6

and -82. 5-volt supply anda regulatéd +12.8-volt supply,
Prior to any extensive troubleshooting, check these

"“ation cannot _be obtained, : :
diodes CR501 throygh CR508 and CR510 through CR512,

o .
" [N

still exists, . the trouble A8 maost llkelf an unbal~ -
i The i

anced condition in the/ main vertical amplifier,

* stage that is urbalanced can be identified by shorting

together like elements in both halves of b 'stage
(emitter-to-.eml_ttqr,f etc.). Thestage that ciuses the
trace to return on<screen, when common elements

- are shorted, is thq/pné'wlth the faulty component. -DC.

o el Bl e s .

| :h"m'm'wﬁ"daél“1'41:1A-J

T

A

voltage and/or resistance cliecks'ca_n_be‘t‘:sed‘td' posi-

tively ident.ify‘thq’faul.ty part, Lo .

8-22. MODE SWITCHING..
check ‘the switching

II these diodes are good, "checic’ the switching - -

If the proper"hxode of oper- |

.

multivibrator Q513 and Q514 andassociated circuitry.

supplies. The 82, 5-volt supplies provide the bias
If the problem arises only in the A & B mode, check

. voltages fof the sampling diodes. . K these voltages- _
-are out of the +1V tolerance, (refer to Section V)the' . . trigger amplifier Q515 and its input; the stretcher .

'sampler willnot operate correctly, If all voltages = - - pulse from Q111, Co : S

‘are correct, . refer to the following paragraphsfor the . = P '

Indicated trouble. . '8-23, EXCESSIVE NOISE.  If the nolse amplitude

: - brator and sy’vitchi_ng diodes... .

8-18. NO VERTICAL DISPLAY, -EITHER CHANNEL.
. Trouble of this nature s most likely caused by some
function that is common to both channels; such 45 the
.. 'pulse generatgr, switching multivibrator or main
* vertical amplifier. First check to see that.the posi-

. tive sampling trigger from the horizontal plug-in is .
present at the base of Q110, "This pulse initiates the -
_entire vertical sampling process and if'the time' bade :
has :malfunctioned, the.vertical system may also be

inoperative. Ifthispulseispresent, check the pulse -

generator, “etc,, using the typical waveforms and dc

voltages. LR S
8-19, NO DISPLAY, ONE CHANNEL. - First,’. deter~

mine that thesampler is operating (refer to sampler
manual). Applyasquare wavefroma pulse generator, .
as outlined in the Conditions for Typical Waveforms,

to the defective channel and monitor signal from

sampler, - through each suécessive stage until the ma.l:/ :
/.

function'is found. - Also check. the switching multivi

© 8-20. LOW AMPLIFIER GAIN. When over-all anip-’

Plifier gain iis too low to be properly adjusted with
the MILLIVOLTS/CM or VERT CAL controls, the
typical waveforms can be used to trace the problem.

‘By checkingthe relative gain of ‘each stage, ‘the faulty .
"stage can usually be found.” Also check for a faulty
- attenuater switch. . . -~ "o

by

- 8:21. TRACE OFF SCREEN, _-Change. mode switch -
- and input signal tothe opposite channel, If the problem
J T - . n \

e ! 2

.

TS

‘to the rear of the instrument,

the sampler, refer to - the sampler " manual,

" varies .with settings of the MILLIVOLTS/CM switch,

trouble {s most likely within the sampler. Check the

~ sampling diodes and diode bias (refer. to sampler
manual), If noise does not vary with sensitivity get-
‘tings, the problem is probably in the stretcher loop,

8:24. DISTORTION. Signal distortion can be caused
by'several things; faulty sampling " diodes; improper

. diode bias, low frequency compensation adjustments

set wrong, faulty stretcher loop or signal level ex-
ceeding dynamic range of sampler. IR

8-25, TROUBLE_SHOOTING THE STRETCHER LOOP.
Problems such as low gain, distortion, no display,
etc., . will usually be cauged either by the sampler-

- or the stretcher loop in the Model 1411A." To -
' check the “stretcher Ioop;. check the . stretcher

pulse width at Q125 collector. If the pulse g not

0.3 psec: Wide, adjust R183 in accordance with the
. proceedures outlined in Section V. Next locate

R180 on the circuit board and ground the end that
is common to the MILLIVOLTS/CM switch.” On".
the eircuit board, this is the end of R180.closest
» Also connect the .
gate of Q120 to ground,” Set controls as outlined

-in the DC Voltage Measurement Conditions adjacent

e e miy s e

o //

/ .

to the schematic and check the dc -voltages. ‘__I;/the o
voltages are correct (within + 15%), the; problem is

most likely in the remote sampler.-~ To - check’

02593-2
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'Ta‘ble.a-lf'

Schematie Iiotes

Unless oiherwis indlcated '
capacitapée in picofarads
inductance in microhenries

~ resiaiafnce in ohms

= Etched circuit board

Front par'ielrlma_tl'king
&

Rear panel marking

‘ i‘front panel control

-

Screwdriver Adjustment-

/ Lo
~  Clockwise end of vari-
able resistor

= Prima ry,‘ signal path

.

= Feedback path -

Waveform test point
(with number)

I‘ield Effect Transistor
(N Channel)

i

‘ ‘_Ava.la_ne'he.(zene _r)i:l'iode‘

,\—;,ﬁmnel diode
& Step'_rec_:ovei-y d.d)de

Numbers in parentheses indicate wire color using
resistor color code, e.g. WHT-RED-GRN is (9-2-5).
. 0 - Black 5 - Green '
1 - Brown L 6 - Blue
2-Red . 7 - Violet -
-3 - Orange , 8 - Gray
4 - Yellow 9 White

il

- Pari of

Optimum value selec ted
at factory, average
value shown; part may.
have been omitted. '

No conneetipn

,
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A Connect aampler to Models 1411A g B

'b. Set both the MODE and. ﬂEVEL .controls of «,
‘ - time base plug-in to 12. o}'clock and discon-,
. /nect all’ external trigger s.hlgnals.

.

‘DC VOL’I‘AGE MEASUREMENT CONDITIONS SRR BT, RN

o

L’\w f.-

. DC vollages mny vary sllghtly from one in-
" strument to unother (up-to. 15‘o is. permlss-
ible)

"'-‘ . [ . v ‘ ' L
.' o A e F
v . L . EEER S

' P ) . - . . A

! 3

' ;' 'a 50-ohm. load. ‘Use the pulse generator trig- -
ger output to externnlly trlgger the time base

b Set time base controls as follows?
. LEVEL .‘o Y u‘ v ol‘ o-e o
.~ + MODE. S R R -_."12“o'elock
SCAN’ DENSI'I‘Y =
TRIGGER HOLD- OI‘F v a o 'NORMAL -
‘TIME/CM©» + ¢ «/v v v v s 10 }.LSEC/CM
CUTrigger SLOPE +v v o v 7e i v w0’ i ‘
‘ EXT

n..Connect a 10 kHz square wave at' 0.5 pk-pk to'r_
“¢channel A-INPUT of sampler, terminatéd with "

MAGNIFIER . "”D . ir_"lfo R L e xl ':
fully ccw

'iz_b.'eibck.tf

»

| IWAVEFORM MEASUREMENT CONDITIONS S

e.= Sel. Model 1411A controls as follbws'

MOdP Selector ,"‘ '-"'”0 v -'! s -"ii R Woe oA
both MILLIVOL'I‘S/CM e e 100
.both VERNIER » + + «'+ v v v v+ 0 CAL
both VERT.POS . «
~"bath NORM- SMOO’I‘HED oo ;' i+ NORM
‘hoth RESPONSE + + ...+« v opllluized
_‘bot_h‘S_M(‘)OTH_ING‘; SR IERTI 01311_11 __zed
d w.weforms were observed on an HP Model
- 180A Oscilloscope with Model 1801A .md

1820A plug-ins. S

All voll.lges are re[erenced to grou nd. b

pulse or lrace centered.

\l:;'.{bbpmn w!lnt 3’4‘-‘ o ety

(A up\{,w,a et -«%-’k’ﬁm‘kﬂ PR TR
58 .

'

"Trigger Sdurce e e | : )
SCANNING : . --v 22« v vvov o w NORMAL: S R
" NORM- S[‘.NS c e e SENS ‘ Lo
- SWEEP "- v i LI L -. L ] MAIN . . . 'I..' ._ -’ '
) . I . ) : ‘ . , . ;A‘_ - .. ‘ T .
e A g . S o .
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» :0 -d X CH . . - - .
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DC VOLTAGE MBASUREMENT CONDITIONS

o. COnnect snmpler to. Model 14,11A Set both the =~ ¢ Set time base conlrols as Iollows-' R
. MODE ind LEVEL control to 12.o'clock. Dis-"- - ' ‘
.. connect any incoming algnals fro the‘smnpleb S 3;%%%3 ‘ . 10 pSECC/:iE

- ond the buse, " - A e T SCANDENSITY o h L% L fullj eow]
.b. Set Model 1411A controls as Iollows' S - SCANNING s elee e e w U NORMAL|
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Tere e T CAL .~ L strument) Connect.the gate of Q180 toground
e «o ¥UP .0 also.? (R380 and Q320 if checking channel B. )

» ++ NORM:. . :

ey P _ Loen Voll.u,es may vary somewhat: Irom@lhe values
lI;oLl: gﬁgg%ﬁslgt} S W) .gp:{g:::gg " . .. shown, depending uponthe setting of SMOOTH-] -
both: VERTePOS - - - _‘.. - tr:ices gentered ., - ING and-RESPONSE controlﬁ, All voltages are
U AR s S L R 'referenced to ground S N

,v_n .
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WAVEFORM MEASUR ENT couomons

a. {l‘cst setup and ‘control settings. 1\1a‘inlhe W \ % ' Reémove ground from RIBO [or t:heckinga
* same as previously described on. F g’ure 8-5,' W\ TP 6 and atl successive test points. L
except for the l'ollowing- N S |

R
e

b Relati\re gain of stages may vary somewhat

S 1. When OPSGFVing TP 4or TP 5,ground RlBO o ."r from. lhat shown 'in’ waveforms, depending
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, ed on Figure 8-9 (RLBO and Q120%}ate. grounded).

DC VOL’I‘AGB MEASUREMENT COEDITIONS

4

Test seLup and control settlngs remaln the same asg describ-

IV/CM

SMS/CM

. WAVEFORM MEASU‘REMENT GONDITIONS 3

Test setup and control gattings l/emnin the same :1] describ‘ﬁ
ed on Figure 8-5 except for ‘the Iollowlng. .
in)}foan

.
¢

- set Mode Selector toA& B when observing
at TP 12 and TP 13.

Note

shown In these waveforms, epending on setting
the SMOOTHING and RESPONSE controls:

IV/CM
SMS/CM

10V/CM
Rl srcu -~

IOV/CM
BMS/CM

LV

~

SV/CM
Qe IMSICM

‘ 2v!cu
- (2.8 B MODE)

0«5M5/CM
(A B B MODE)
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T 4 TIME DOMAIN RE'FLECTOMETRY i
When the HP Model 1430A Sampler is used in T. D. R, applications, - b
. the HP-Model ljlllA Vertical Ampliﬂer can be recalibrated to-read out ; , ; -."'
directly in pr(reflection co-efficient), See T, ,B R aystem hookup and e . T v
calibration procedure beloW' . R ‘ Thandi K
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S‘Ca;ibrgtion Procedure: _‘ _ j .
1. Trim out'enclosed p/cm calibration overlay. 4 o o L { .
2. Remove protective backing “from overlay and caréfully position N T B
over mV/cm control knobs on 1411A so that control arrows line up with - L . L
overlay settings. . - ‘5\ ‘ o ”J;‘,,.‘, : e Nk g’ N S
. 3 44_}3 . - et o '\'}‘; ' t "‘, .
3, Position control to 0.1 p/cm (50 mV/cm) andget a step of 10|cm B Ty i
o vertical deflection using the front-panel vertical CAL of th 1411A and : J;;- -
' ,the T. D R, system hc‘okup as shown above. .. . PR ' .
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5?; B o hp Model lQ\MA Sampling Vertical Amplifier C .-ﬂi L l;{'
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’This Service Note provides“anﬂeaSier method'of adjustingrthe lmv/cm’
;vertical gain. _WJ;‘ S B o B ' '
, P . w\l : N - ' R
'jThe sensitivity is 'S0 great’ on-the 1mv/cm range that power suppl
ripple and 60 cycle pick up may make it difficult to adjust- the. gain
.._dn this- position, - If-‘this condition occuts, place a Quf 200v -
¢ “capacitor. from ‘each CRT vertical deflection’ pldte to ground. This ’
- t'will’eliminate the trace botnce due to ripple so ‘the gain may be . . '
. easily adjusted,, These capaeitors can be easily instailed at the = - . .
Q=QJ. CRT by connecting one capacitor from the green wire to ground and the . ”
other capacitor from the white wire to. ground D AN
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The'.capacitors are strictly for caiibration and should,b
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S hp Model 14114 Sampling Vertical Amplifier
. w L Serial Numbers 705-00300 and . Below - -
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preferred replacement fornQ503 and Q504 in the subject instrum
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i"Enter the above information in the

perteilist;of,tﬁegopereting:.n&
Service Manual. S '-a\\
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This Service Note provides method for improvitig the low frequency‘diatortion h - 1
, . when 'the subject instrument are used with the -1432A 4GHz Sampler Head, * This F
S _modification should be ma whenever the 143&1\ is to be’ uae_d with the subject . PO |
S '1411A 8, 1430A and 1431A peretion wi.l;l. not ‘be’ affected | S R
. . /5 4 . : T
The only change required 18 the replacement of R112 and R141 the 10K reaistora o -
in the feedback loop to the samplera, with a #22 gau\ge wire jumper. b
Recalibration according to paragrapha 5- 21 5-22 and 5- 24 of the Operating and .
Service Manual is required after thia change. - . | :
oy . -
“ ~ : --~When thia change is’ made, correct the parts liat and achematica of the Operating
(o ?nd Service Manual. . L y ‘ : &
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v back to their original values (R178 and'R378 should be '
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v Lock-up or Compression Problems e
‘This Serﬁicé_Note"qbsoletes'Seryice Note 14I1?¥4.';‘1r -
‘In Service Note 1411A-4, dated 8-67, it was' suggested . . - ©. ..
. » . thatif a "lock-up" problem occurred in the Moddl 1411aA,
... ~ to change values of R178/R179 and R378/R379. It has R
i L since been learned that this suggested change may. cause

"compréﬁsion"hﬁpﬁplitﬁde of display changes with
VERT POS) with“some samplers. ' To'correct this subse-
quent problem, theifour resistors shoul@;be changed .

« . & 475.a, -hp- Part No. 0757-0415, 1%, 1/8w and R179 and R T
@3 - - R379 should be. 562n., =hp- Part No. 0757-0417, .1%, 1/8w) .. ‘ I
& .and the following changes be made: , : S
e Lo

I* " Change both R114 and R145 from'n%g;;t¢.24ap,
: 4 9 ' . . '

. 2. Check calibration of system; slight adjustment of
- '’ stretcher circuitry may be necessary. Calibrate
e the model 1411A_w1th~the:pa:ticular sampler with

<" which it will be used. . - , . R

'.3.‘ Chqué schematics-dnd parts'lisﬁ-accordingly.ip'
the Operating and ServiceMManual, - - R
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