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 CERTIFICATION

The Hewlett-Pac'kard Company cer_tifies that this instrument was
thoroughly tested and imspected and found to meet its published

specifications when it was shipped from the factory. The Hewlett-

Packard Company further certifies that its calibration measure- .
~ments are traceable to the U.S. National Bureau of Standards to
~the extent allowed by the Bureau’s calibration facility. B

WARRANTY AND ASSISTANCE
"This .He‘\iwle\tt'-Packard.'product is warrahted a.gainst defects

in materials and workmanship. This warranty applies for
one year from the date of delivery, or, in the case of certain

~ major components listed in the operating manual, for the

specified period. We will repair or replace products which

. prove to be defective during the warranty period provided

they are returned to Hewlett-Packard., No other warranty

_isexpressedorimplied. Weare not liable for consequential .
~damages. g |

 Service contracts or customer assistance agreements are

available for Hewlett-Packard products that require main-
tenance and repair on-site. - | |

- For any éssi’st\ance,' contact your nearest Hewlett-Packard

Sales and Service Office. Addresses are provided at. the .

il

) back of this manual. = | . .
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VVJ*’ MODELS
1815A/18158/1817A |
TDR/SAMPLER GROUP

" 1815A SERIALS PREFIXED: 851.
.~ 1815B SERIALS PREFIXED: 901.
- 1817A SERIALS PREFIXED: 851-

A

Refer to Section V11 For Instruments With Other Serial Prefixes

Two sets of overlays are provided inside the rear cover of
“this 'manual. These overlays permit direct readout of

p/division (reflection coefficient) for 50- ohm and 75-ohm
system TDR tests.
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| Unless indica'ted ‘otherwiise,

, specrfrcetron in parentheses. <

| VERTICAL

; i a

J
i

ACCURACY 13% TDR only, 15% on OOl/dw and
/0.009/div i m srgnal average mode T

VERNI ER prov-des cnntlnuous ad;ustment between
ranges, extends scale tv greater than 0. 002/drv

. | ‘SluNAL AVERAGE
‘/ 2:'3.”

HORIZONTAL

SCALE: round -trip “time' or drstance (tlme) in four
" calibrated decade ranges of 1/div, 10/div, 100/div,
and.. 10l“l0/drv. Concentrlc expand ‘control provrdes
drrect rdad-out in 28 calibrated steps in 1,2, 5
sequence\frorn 0.01 ns/div to 1000 ns/div or from

o OOI feet/div. to 1000 feet/drv (0 01 ns/drv to 1000 .
P ns/dlv) .i.

)

ACCURAC‘{”trme :t3% drstance TDR only, i3% +
varlatrons in propagatron velocrty -

MARKER POSI"’ION ten-turn dral ' calibrated in

- TDR"' ;;and sampllng
performance, specifications are same. Where applicable, .

" TDR specllrcatron is ‘given frrst followed by Sampler

b SCALE reﬂectron coefficient: P (volts) from 0 00"5/dlv
100. 5/drv in7 calrbrated ranges, 1,2, 5 sequence. .

reduces noi‘se‘ and jitter app“’"i“. :

" WEIGHT: net

'

i, drvrsrons, provrdes drrect read-out of round trrp time

or. distance (time), number of divisions X decade "
" range in umts/drv

MARKER ZERO ten turn control provrdes varrable
.reference for marker position- dial; allows - direct

read-out ' of ‘round-trip time- or' distance ltlme)
% between two or more drsplayed events Ce e

"l
)

ZFRO FlNDER' permrts mstant locatron of marker
reference. R

_" i

=z 1,
‘and for - polyethylene\,’f.;“ = 2.25. Also " provides

‘variabl¢: settings for. dre'ectrrc constants from € = 1
to ¢ = approx 4 i !

{;

TRlGGERING SAMPLING ONLY R

PULSES Iess than 50 mV fdr pulses 5 ns or wrder for
||tter < 20 ps.

CW annals from 500 kHz to 500 MHz require at least
© B0 mV for jitter less than 2% of signal period plus 10
. ps; usable to 1 GHz. CW triggering may be extended

to 18 GHz wrth HP Models 1104A/ 1106A trigger
muntdown .

L

{

RECORDER OUTPUTS approx. 100 mV/div; vertical

and horizontal outputs at BNC connectors on rear
panel of mainframe.

DlSPL’AY 'MODES: repetitive scan, normal or detail;.
~single scan; manual scan; record.

, 5 1bs (2,3 kg); shipping, 10 Ibs (4,5 kg).

DlELECTRlC 'ron ONLY: callbrated for asir,e=1, |

o




secnom .
S GENERALJ,INFORMATION "

) r. ’ ' \ ,
1 1 SCOPE OF MANUAL
. '3'1 2 This manual provudes pperatmg and servrcmg
' .information for the. HP Model 1815A and 18158 .
.. TDR/Samplers and the Model 1817A Remote Sampler. ' Jthe OSC"'IDSCOW. éR?
f.. "~ "The manual is divided into eight sections, each section. |, are idgntical. ﬂxcept.v"t St’ pﬂ\lg 8,
:* .. . coyering a specific topic or aspect of the instrument. All - sensntuwtues%@m"lm féﬁ"nbﬂ diV'SiO‘. '\E\\ the (v
schematics are located at the rear of the manual and can and meters. r"d"Vi.‘,‘lt\)tﬁ \mth ’then‘l bde
. be-unfolded and used for reference while readmg any part o B \‘ :f:v‘;slr. B A e
o of the manual o ‘ - 1-5. Thy! vv:Modék l.a‘i} A '.\Reh‘\dte%‘\;“samm
' o S S _ single- channei, E ehm Yeed thrptiqh s#‘tple‘ W
1:3. DESCRIPTION. . " sampler p?t.u pre‘ \.md Arigger crinnils w gerstin
e - % . tunnel-dio ﬁu‘if.e‘ generamrs suﬁk has the 0&%! "’lﬂb'
‘1-4. The Model 1815A or B TDR/Sampler is designed as a . when usedm.‘ﬁ plrne-\mmai?t rafll } t*\eq&r oy \\' >‘f; SR
o . double-sized plugiin for use with the Model 180-series : PR (AU TR B \ \,\‘ \“\,‘,;\”\ \
Oscilloscopes - in time-domain reflectometry and signal ~  1-6. In ésddltmn\ tt\’ the above f:-nctams.\ H&-\Modm\?mbix
sampling measurements. A remote sampler (Model 1817A) orB pr'vvéues the ré‘quwed lar iking' rpulses te t‘te (:} P.
is used wnth the TDR/Sampler The Model 181 5A or B marker. puise\gt supphed fo the comtbi o\nd o‘? th\e\
5 ‘ ' \ '( "ﬂ w,\,,\v o
W o " Table ). Specrfccatlone(Cer}{\) ‘:j\' )'\ b
' ‘ ‘ "-'“-*—‘ - "‘-—' i -
SAMPLER 1817A WITH TUNNEL-DIODE 1106A MAXIMUM SAF_\E INPUT %\3 volts \
°‘, )i ‘h',\:»; \_.,‘ S "".'
| TDR svsrem o . - LOW- FREQUENCYD.‘I:.T@RAT‘IQN
, , IR WK
: NG ~-,~‘ .:'. g "' u | “\ R
SYSTEM RISETIME: less than. 35 ps mcndent as . NOISE: _ ot R v i\" L
: .“ measured with Model 1106A. . ' A CE RS NERTURN I IR SR
L . o S NORMAL less tbah 8 r" /'\tm)qerttial nmse ar\ Osm T EREE
\ OVERSHOOT less than 115%.' | . Nldiv to 0.5 Vigiv. \lossmdecre'gsbs.z wtakac,e;,iy{”“.
, on o 005 V/d\“) \",‘. v ,h :)w vkl S o _( FER B N B o

I'NTERNAL REFLECTIONS less than 10% wrth 45 ps

TDR use reflected pulse from shorted output. reduces »mzse

i }’ ”'\

‘ r\. "

JITTER less than 15 ps; with  signal aVeraging,.,e.;»:.‘-'f '

,,‘ L 0y 6‘»‘" rm’ 't\ :
Vo

NOISE: measured tangentlally as a percentage of the : 8 ,,
incident pulse when termmated in 505 and operated
in signal averaging mode. Less than.1% on 0. 005/d|v
to 0. 02/dw less than 3% on 0. 05/d|v t0 0. 5/dw

e \for TDR system .-u",.‘ ,"\;q.,‘.‘f :

can ” \'l

LOW FREQUEN Y DISTORAT'ON <z3% r i

Y i
SRR AMPLITUDE (BOTH}‘ greate\' Pb’n’ii’(’)ﬁ
: ‘ MAXIMUM SAFE lNPUT 1volt L - ‘ " ‘.,,x,{,. . b .‘1;\.3,;;,.:'
SR . T lRlSET‘ME "'20:4psap[5rl g SRR
, . SAMPLER SYSTEM o T TR % g
: ;o et e ourmr IMPEDANCEV Jtts&
y RISETI'ME less than 28 ps-.. SRR '
', o A SOURCE REFLECTION
v ) INPUT - 500 feed-through Co e L TDR

DY_NAMIC RANGE: .J,volt.,yl'; o

L B [ Mod&l 1106A tunnei dlode maq thr TD eymm(w
INTERNAL PICKUP: » <0.01. BTt g ¥
| o WEIGHT net 3 lbs (1 4 kg),., F‘.i(d?'tg, 7'1bs 43 2 kg)

\ )




gecmct\\tlons\\med in Tablel 1 ‘,1" A . .
V.Y-';.;" ‘ ‘..n ; ‘ l R TP L .“‘. 'v:,' v
' .J'» NSTRUMENT IDENTIFICATION o

' Lo \ I e Y

; t Thts manual applles dlrectly tolN Model 1815A -
I’i)B and-1817A msvuments with serial prefixes as listed w |
L L on\'* el title pa The serial prefux is the; first: three digits - -
, \ '. of\.‘\..lh he\v elghtdbut serial’ number (OOb 00000) used to

l;gé tify each\HP nhstrument | L L
\‘b i ' o \‘ o
d MA UAL CHANGES.",; BV

o : \‘\ A FRT '(N -'\“[ :
\ l,auges or refmements‘ are made in the Models
18158 or ! 817A,, neWer mstruments may have
, erpal preftxe\*s asmgned ‘Check the serial preflx of
e ,'L‘rUmentw(sénal ‘tag usually located on' rear, of
! lf the seﬁ*m’\‘ prefix of the mstrument is a-number )
|9hea thah %lsted on the title page, a MANUAL
C}\ A\NGX Sé sheef wnll be provnded 1o update the manual to;

“k r) ‘f AN du'ect il
l i fﬁ\?Vt(\?" \Sq“\'

/ol ‘__espor\ 'wwh the’ newer instrument.’ If the serial preflx g -_‘;:;,i,
" of the insl rurﬁeM is'a‘number lower: than listed), refer to

]

./Section Vl‘l”for'vq\é;(‘:fikdmirigi(jformation;’ N e
i ', " '; I ; ‘W“ “‘\_. \} “\‘ "\ ‘} '\_ - ,: } ’,‘ ' ' . v s B , ”
\ .} 11‘ 15. An g known qlbrrec |ons to, the manual due to error.» N e |
that\ ex\med wheng it was prmted are called errata. These 3 e :
\cen\echons \( it ar\y) will also appear on a IVIANUAL

,\_.-,,,,?\HIANGES s\\eet REE o ,
116 |Noq| IES. o ,j e

\lu\

ij‘i 17 Refer"any }guesw:/ons regarc{mg MANUAL,CHANGES
' he :tna luals or. the ‘instrument:in: general 10 the k ‘.

,."f.neeresﬂ ‘HP Sal s/fiervace Offlce Always’ |fdent|fy the, .

' ;r\struﬁ Sent by bb h model 'number and complete senal )-" '

| wmi\enﬂ(S du@ite)v‘ in all ¢ )arespondence Refer twthe

Ll insidk'rear covey ofithe mdnjial for. 4 world-wide listing of

| i 'l"\f\ahg!(_s,ﬁgvace C)‘fflces‘]““,,l,‘] G e

] g g i :

p=pifsng (it
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2-1 INITIAL INSPECTION

22 MECHANICAL CHECK Inspect the mstruments

" ‘upon recerpt for any damage which may, have occurred in'
: transit. Check - ‘for " external damage such as. broken -
~ connectors, and dents or scratches on the panel surface. If
_-damage is found, refer to Paragraph 2-6 for recommended .
‘claim procedure Retasn packing. materral for possrble*‘,’ o

future use.

| 2.3. ELECTRICAL CHECK. - '‘Check the électrical

performance of the instruments. as soon as poss‘ble after

l‘ receipt (refer to Section 5 for récommended performance

checks). These checks verify that the instruments are

operating within the specifications listed in Table 1-1. The
performance check is a good test procedire for incoming
-performance and

qualrty»control inspection. Initial
accuracy of the instruments are certified as stated on the

' msrde front cover of this manual. If the instruments do

not operate as specified, refer to Paragraph 2-6 for the

clalm procedure

2 4 PREPARATION FOR USE

2 5 To prepare the TD R/Sarnpler and the remote sampler “

for use, proceed as follows:

a. lnstall the TDR/Sampler in, the
oscrlloscope mainframe ‘and ' lock |t in place with the
front- panel lock screw.

b Connec./ one end of the sampler cable to the
front-panel connector on the Model 1815A. Connect the

. other end to . the approprlate connector on .the Model

y o y ’

. C. Flefer 10 Sectron i for mformatlon regardnng setups
- for performmg specrflc test, ' 3 . R

]

il

2-6 CLAIMS | R \

'?v'l Thuﬂ warranty statement appllcable to all

l-lewlett-Packard Cqmpany rnstruments and - products is

provrded msrde the front cover of this manual If physical
damage is lound or if operation is not as specified when

the mstruments are hrst recewed notify the carrier and :

. SEC‘I'ION u e
INSTAI.LATION

- v"th'e nearest ‘
- immediately {see list in back of manual for addresses). The

"~ HP ' Sales/Service Office will arrange for repair or
- replacement without waiting for settlement of the clalm

-180-series

IR - o e Sectlonll
O . ‘: Paragraphs 2 1 to 2- IO

‘Hewlett-Packard Sales/Service Office

with the carrrer

i
¥

2-8 REPACKAGING FOR SHIPMENT

29 It the instruments are to be shipped to a
Hewlett-Packard Sales/Service Office for: servrce or repair,
attach -a tag showing owner (with addre. instrument
serial numbers (all eight drgrts) and a descnptlon of the
service or reparr requircd.

2 10. The original shipping carton and pack'aging material

may be reusable. The HP Sales/Service Office will provide

- information and recommendatlons on materials to be used
“if the orlgmal packaging material is not available. Materials

used for shrpomg an. instrument should include ‘the
following:

h

a. A double- walled carton refer to Table 2 1 for test

. strength requured

b Heavy paper or.sheets of cardboard to protect all
instrument surfaces; use a non-abrasive material such as

: polyurethane or cushioned paper such as l(lmpak around

all pro;ectmg parts,

!

c. At least 4 - i‘nches of tlghtly packed
lndustry-approved shock- -absorbing materlal .such as.
extra firm polyurethane foam. ‘ |

d. Heavy-duty shlppmg tape for securing outsude of
carton. :

Tab_le 2-1. Shipping Carton Test Strengths.

"'Gr_oss Weight (Ibs)

Carton Strength llbs).

wpto10 | | 200
10t0 30 - 275
3010120 |, 350
1200140 |2 500
140 to 160 600

Y KL s ki







16 lleA-A-II

1. p/DIV CAL - Screwdriver adjustment used to set the 3-8 for procedures.) .
‘ incident step amplitude for exactly 5 divisions on the
2plDIV range. This calibrates the dial for indications 7. FEET/DIV, NSEC/DIV ‘Dual purpose switch that
in p/DIV. (See Fugure 3-4 for procedure) . provides four basic horizontal sensitivities either in
B distance or time per division. In the Model 1815A, the
p/DIV, VOLTS/DIV Dual-purpose vertical-sensitivity‘ distance is in FEET. In the Model 181 5B, the distance
switch that selects direct sensitivities of voits/div is in METERS. '
during samplmg operatnons and reflection coefficient . ; | | . '
(p) during TDR operations. ' e EXPAND - Rotary switch that selects horizontal
‘ f‘\"& , sensitivities greater than the four basic sensitivities. A
CAL - Vermer that provides for adjustment between pointer indicates the horizontal display sensitivity
the fixed sensitivities on the p/DIV, VOLTS/DIV selected.
switch. In the detent position, the positions on the . :
assoclated switch are callbrated UNEXPANC/FINDER - A three-position,
| | spring-loaded-to-center toggle switch providing two
VOLTS/DIV CA__L - Screwdriver adjustment used to functions. When held in UNEXPAND, any
calibrate the VOLTS/DIV switch sensitivities. (See magnification selected by the EXPAND switch
Figure 3-4 for procedure.) ,  + returned to the basic scale. When held in FINDER,
o | ' the bright dot is returned to the reference pomt
MARKER UNCAL - Red indicator lamp (normally selected by the MARKER ZERO control. "
" off) ithat lights when the combined settings of the N |
MARKER POSITION and MARKER ZERO controls  10.. SCAN - Rotary switch that selects between five
exce&d\\\ the mi)brated -region of the honzontal different rnodes of operation. (Refer to Paragraph
smsitmty b | | 3-13 for detailed descriptions.)

\|'

)

MARKER POSIT‘ION Ten-turn potentnometer used  11. MANUAL/DENSITY - Potentiometer that functions
// to dekermme distance between two points on the as @ manual scan control in the MANUAL mode of
dnsplay Also used to select thearea of a displaytobe ~ ~  operation. It controls the number of samples taken
expanded in EXPANDED modes. (See anures363nd per scan in the NORMAL and DETAIL modes of

TN - Figuré 3-1. Controls, Indicators and Conneétors ' ' '
30 | o Y , 02658-1




. and operating .instructions for
N Inforn\tatlon in this sectmn applles drrectly 10 the Model

A f’apphes except that distance sensitivities on the CRT will
e be in ME I'ERS/DIV rather than in FEET/DlV

A 7 .
o ! . “ ) B .
( ' / o .o IaagiCSl f
. . . R
) \
Py - O }
: .
) ',
)

Make certain not to connect more than
- the maximum safe input (1 volt pk-pk}

'to the connectcrs of the rerote sampler.

‘When used in TDR operations, discharge

~ all lines and associated equipment before -

" connection to avoid sampling diode
P damage from static charge. A voltage
. well above the maximum 'input is

‘required to destroy both sampling

. diodes. When both sampling diodes. are
destroyed ‘in the remote sampler, repair

- charges will be assessed to the customer

- regardless of the equipment warranty

period. -

3-3, CONTROLS,
CONNECTORS.

operation The DENSITY functlon is disabled in TDR
- operatrons as densrty is automatlcally controlled

1 12 TUNNEL DIODE BlAS
R controls the current to the external tunnel diode pulse
b generator The adpustment iS made to derive stable
” "ftrlggerrng L
13 lB-pln connector - Connnectron pomt for matrng the
' Mode! 181 5A with the remote sampler

14. MARKER ZERO Potentlometer that controls the

" location of the bright dot on the trace in conjunction
with the MARKER POSlTION control. (See Figure
3-6 for procedure )

15. LOCK Screw Iock that secures the Model 1815A in
the oscilloscope malnframe

16. VAR Allows the horlzontal sensrtlwty to be
o ,callbrated for any cable with a dielectric constant
 between 1 and 4. (See Figure 3-7 for procedure.)

026581
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" trmerlng conslderatlpns (frequencres amplrtude modes)‘;
most - applrcatlons L

T 1815A. ‘When operating a Model 1816B, all information

INDICATORS, AND

Screwdrlver adjust that

,22. VERTICAL POSITION - Potentlometer that controls

: | f Figure 3-1. Controls, Indicators and Connectors'(Con.'t)

3 4 The operatlng controls, mdrcators and connectors of ,'

‘the Model 1815A are described and illustrated in Figure

'~ '3-1." The following paragraphs provide - -additional

; |nformat|on for the more complex controls and connector

3 5 FUNCTION Rotary swrtch ‘that selects either the

TDR or sampling mode of operation. If ‘sampling is
“selected, two positions are provided for selecting the
desired slope of the trigger input. If TDR is selected, four '
~_positions are provided, one for time and three for distance.
~ Two of the three distance positions have fixed calibrations -

for - testing lines with air and polyethylene dielectrics. The
third posrtlon is adjustable at the front panel for
dlelectrlcs ranging from one to fourl

'36. p/DlV VOLTS/DIV Rotary swrtch (outer black
sensitivities.

‘knob) that selects calibrated vertical
Calibrated sensitivities may be selected to provrde vertical

displays in either voltage or p per division. Indicator lamps

"associated with the notations’ light to indicate the

' partrcular sensitivity function in use: Two- adjacent

potentiometers (CAL and CAL 5 DIV ON .2) are used to

~calibrate the vertical circuitry: for the’ two sensitivity

functions. A potentiometer (inner black knob) provides

- adjustment control within the ranges selected by the

switch.

3.7. FEET/DIV, NSEC/DIV. Switch pair used to select

- the horizontal sensitivity for the display. Whether the

horizontal sensitivity will be in feet (meters in'18168) or

17. NORM, SIGNAL AVG - - Slide swrtch thet selects
between two display resolutlons The SIGNAL AVG
position ' reduces system ‘jitter and noise
approxrmately 2:1. '

18. FUNCTION Rotary switch that selects between
sampling and TDR modes of operatron (Refer to'
Paragraph 3 5 for details.)

19, ‘INPUT Smgle-conductor electrical connector used K

for connection of external trrgger inputs.

20." HOLD OFF - Potentlometerl that provides minor
. adjustment of sweep repetition rate to allow stable
:tnggerrng from complex trigger waveforms. -

. 21 ‘TRIGGER LEVEL ‘Selects the amplutude polnt on |

~ an external trlgger sugnal where triggering will occur

- the vertical position of the drsplay on the oscslloscope
CRT. o | — .

C Sectionil
Paragraphs 3- 1 to 3 7;.‘ o




KE "!‘ 1‘. . . l‘. : ,l“ . l ‘x‘ L . '
R R ) . ) - . ! N
T : a0 [y "‘ . [ “\

-+ combination of switch positions.

o ~nanoseoonds per dwrsion will depend upon the mode of
: » “operatron of the system Normally drsplays wrll be in
- FEET/DIV ‘when operatmg ina TDR mode’ except when
. the,TIME position has been selécted on. the FUN"‘TlON Ve
i switch.. NSEC/DIV is used in sampling operations.

lndrcator lamps assqelated ‘with the. FEET/DIV and

‘_NSEC/DIV notations Ilght to signify the honzontal dlsplay
| functlon inuse. v - :

S | The outer switch selects the honzontal sensmvnty in

units . per dwlsron The inner EXPAND switch selects.

expanded modes with direct indications of the expanded

dlsplay sensltuwty The switch,_ pair is calibrated so that"
accurate measurements car, ‘be. made along a line in any’

| {
!

3-9. MARKER POSITION. Ten-turn calibrated
potentiometer used to measure. the distance between two

~ points on the horizontal axis. As the MARKER POSITION -

control is ad;usted a bright dot moves horizontally across

‘.’the display.. Two pointers on the MARKER POSITION
control indicate the distance in feet or nanoseconds
between the instantaneous position of the bright marker

dot and the selected zero point of the marker dot. The

unlts between the marker dot and the selected zero point o

(feet or nanoseconds) are dependent upon the controllmg

horizontal - function (FEET/DIV or NSEC/DIV) and are

calibrated for the unexpanded senistivity selected.

'3-10. In unexpanded display modes, the bright dot of the
MARKER POSITION control also indicates the area of the

trace that will be displayed if the system is switched to an

Y expanded mode. ‘Adjustment to any expanded horizontal

dlsplay does not affect the calibration of the MARKER

. POSITION control. Expanded ' modes are often used for .

greater accuracy of - measurements See Flgure 3-6 for

'procedure
3-11. MARKER ZERO. Potentiometer that is adjusted to

select. the reference point for the MARKER POSITION

, control. The MARKER POSITION control adjusts the.

bright. dot to some distant point and the exact distance
between the ‘two ponts (MARKER ZERO and MARKER

... POSITION) is indicated by the dial of the MARKER
“' POSITION control

13 12. UNEXPAND-FINDER. Toggle switch
~ (three- -position, spring-loaded to center) used with the

MARKER controls in the FINDER function and wuth the
FEET/DIV, NSEC/DIV switches in the UNEXPAND
functlonl The marker dot will mstantly reposition to the

_ zero point selected by the MARKER ZERO control during

the time that the switch. is held in the FINDER position.
Should ' the operator be using the system with some
expanded dlsplay mode, the toggle switch can be set to

. UNEXPAND to momentarily observe the entire
‘(unex panded) dlsplay .

32
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Model 18‘15A/‘1‘815‘B:/1§1‘7A

3 13 SCAN Rotary swutch that selects the mode of o
oscllloscope scanning. ‘All outputs selected by the SCAN
 switch. are “available for monitoring at. the rear- panel
" {record) output terminals. The following subparagraphs.

“provide lnformatron concerning the operatlon in.each of |

the SCAN swutdh posrtlons

/.

‘position which starts one oscilloscope. scan. From. the

START position, the SCAN switch returns to the SINGLE

posmon

. b. SINGLE' This ‘is the position to which the SCAN

‘ swrtch returns when generation of a single trace at detailed

scan speed is selected

t

NORMAL. In this position, the display is . -

contlnuously presented at normal scan speed. The density

“of the scan is selected .by the MANUAL/DENSITY
potentiometer in the center of the SCAN control for )

sampling mode. In the TDR mode a fixed density is used

to maintain optimum display characteristics and the
MANUAL/DENSITY control is moperatlve

d. DETAIL, This position‘ is used to check or improve
display accuracy when observing rapidly fluctuating =

waveshapes (within approximately .1 division). The

. DETAIL position is normally used in TOR mode only.

The DETAIL sweep speed may be slower than the

| NO RMAL sweep speed

e MANUAL When thus posrtuon is selected, the
MANUAL/DENSITY potentiometer moves a single dot

- across the CRT screen (sampling continues at the normal

rate but only in the position selected by the
MANUAL/DENSITY potentiometer). The MANUA!.

position may be used to drive an X-Y recorder or to set up
the limits for recordlng ‘ :

f. RECORD. This posmon' is used to provide a very
slow sweep speed (60 seconds approx. ) suitable for driving
an X-Y recorder. A pair of connection points on the
oscalloscope rear-panel allow access to levels proportional
to the X (main sweep output) and Y (delayed gate outputl
positions on the CRT for the X-Y recorder. The record

.. sweep may be’ started from either the MANUAL or

RESET positions.

g. ‘RESET. In this position the display is held at the

lefthand edge of the CRT screen. This position is
- normaily used. prior to selecting the RECORD scan.

3-14. MANUAL/DENSITY. Poteniometer in the center
of the SCAN control which positions the sampled dot on
the face of the CRT during MANUAL scanning, and

5 estabhshes the dot density in the sampllng mode during
NORMAL, DETAIL, or SINGLE scanhing.

‘a. ST'ART. A spring-loaded, 'momentary-c'ontact

- 026581
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Note .

'?'f Very low dot densrty wrll reduce system |
. resolution - and - therefore display
- accuracy. Very high dot densnty will
“have display accuracy but it will cause
. the display to flicker. ln sampling =
~ operations, .the MANUAL/DENSITY
control must be adjusted. to obtain the
best ccompromiseé between resolution and .
flicker: In TDR operations, density is
automatrcally controlled for optrmum
_ resolutlon and flicker. :

3.15. TUNNEL DIODE BIAS. Screwdnver adjust
potentiometer that establishes the trlgger point for the

tunnel-diode pulse generator (Models 1106A or 1108A). ',

The potentiometer is adjusted for minimum jitter of the
mcldent pulses..

.316 NORM SIGNAL AVG Slude switch that selects
~ between normal input amplifier sehsitivity (NORM) and a

reduced sensitivity (SIGNAL AVG) for use when the input
signal has excessive noise. When' in SIGNAL AVG, the -
system takes several samples at. each point before

- advancing. This allows time for the system to correct to a
‘high degree of accuracy and provide a dlsplav before

advancing so that risetime and resolution are not degraded.

. Signal averaging also reduces system jitter. The only

undesireable characteristic about the SIGNAL AVG
posntlon is that the trace on the CRT may flucker with the

sweep speed reduced

317. TRIGGER LEVEL. Potentiometer that adjusts the

trigger point on an incoming trigger signal. The trigger
INPUT connector and the TRIGGER LEVEL control are

" used only in the samplung modes

 3-18. INPUT ' 200MV MAX lnput'connector for the

trlgger slgnal used during sampllng operations. The trigger

- circuit “will respond to signal levels from 50 to 200

millivolts " and is most sensmve to fast-rise pulses. The

circunt may be triggered on smaller amplitudes when

fast-rise pulses are used

310, TRIGGER HOLD‘ OFF. Potentiometer that is

adjusted to obtain a stable dlsplay during samplmg
operations (normally used with a countdown unlt such as
the HP Model 1 104A) I .

| 320. OPERATION AS A TDR SYSTEM

3: 21. TEST SETUP FOR TDR

3-22. Make the «equlpmentj mtercon'n‘ections illustrated in

Figure 3-2. ' The HP Model 1106A Tunnel-diode Pulse
Generator is ‘the only pulse generator that provides the

- input parameters necessary for operation of the Model -
! 1815A/1 817A system at full rated specufucatrons Other"

7 sectionll
~ Paragraphs 3-1 5 to 3-25

pulse generators may be used but may not allow full

S bendwrdth attalnment etc

| Note

«  The shielded cable connected between
~ the tunnel-diode bias and the pulse
generator has a 1-nanosecond delay per
each . 8 inches of line. Connecting
additional cable will increase the delay
before triggering of the pulse generator. -
' With excessive delay, the incident step
may not appear on the CRT display.

{
L
MODEL I8I5A
TUNNEL |
b DIODE o
: BIAS - | TRIGGER SIGNAL
LINE e
UNDER . . B
, TEST 18174
( . SAMPLER
S ' TUNNEL DIODE
. | PULSE GENERATOR
50 OHM LOAD ; .
I1815A~A~]

e ———— - o
Figure 3-2. TDR Operation Setup

3-23. The bright marker dot function may be disabled if
desired by use of an internal switch. To disable the marker
dot circuit, remove the Model 1815A from the
oscllloscope and set the sllde switch on board assembly A5
to OFF. :

3-24. Adjust the TUNNEL DIODE BIAS control in-an
unexpanded dispiay mode for proper firing on the TDR
input signal. Select an expanded display and readjust the
TUNNEL DIODE BIAS control for minimum jitter..

3-25. Drsconnect the 50 ohm Ioad and connect the line to -
be tested. ' : :

the

Two sets of overlays are included in an

envelope inside the rear cover of this

manual. These overlays allow direct

interpretation of displays from 50-ohm

and 75-ohm systems for the vertical
* sensitivities available.”
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Sectlon lll R
Pangaphs 3-26 to 3-38

Note (Con tl

ST -’;A slide-rule calculator (TlME , OMAlN |
* 'REFLECTOMETER CALCULATOR) is
" also included ‘with this manual to allow
,calculatlon of all TDR parametels from
: the dlsplayed lnformatlon

< 26 The system may also be used woth t\we tunnel- diode

pulse generator in a stimulus-response mode. In this mode,

the output of the tunnel-diode pulse generator is applled“* |
to one end of the circuit or line under test. The signal at

the: other end is connected to the remote sampler INPUT

' and the ObTPUT is termunated in 50 ohms

..Note |

When using the stimulus-response mode
"for TDR tests, the zero offset current
function should be disabled. This ‘is-
~ accomplished by removing the Model

1815A from the oscilloscope and setting
the NORM/OFF switch S1 on board

assembly A1 to OFF. Return Si to the

NORM .position at the. end of the |

stimulus-response test.

3- 27 OPERATION AS A SAMPLING SYSTEM

3-28 TRIGGERING

3~29. The (TDR/Samplet") system requiles an input trigger

from an external source for normal signal sampling. The
synchronous pulse output from a pulse generator may be
used when the pulse generator output is to be observed.

" The trigger mayalso be derived from the actual signal to

be sampled. The system will accept trigger levels from 50

-to 200 millivolts peak-to-peak.

3-30. The oscilloscope must be triggered | at least 55

nanoseconds before application of the pulse to be

~ observed. When triggering on a sine-wave input, the delay

may not be necessary because the signal i ] repetmve

Bl

S 3 31 When selecting a trigger input, remember that the
input must be synchronized with the pulse to be observed.”

Jitter of the display is likely when adjacent pulses are used
to synchronize each other. When the pulse to be displayed
is'used also as the trigger pulse, and a long time delay is
used before application of the pulse to the remote

';lsampler the risetime of the delay line will degrade the
risetime of the pulse

,.3 32. The bnght marker dot functuon may be disabled if
desired by use of an internal switch. To disable the marker

dot circuit, remove the Model 1815A from ‘the

‘oscilloscope and set the sllde swutch on board assembly A5
- to OFF. ) A |

3-33. The samplmg system may also be used wuth a

\

34 | o | “. , ‘\‘

Model 1815A/18168/1817A

~ tunnel-diode pulse generator lModel 1106Al in a
~ stimulus-response mode. ln; this mode, the output of the

tunnel-diode pulse generator is applied to one end of the:

- circuit or line under test. The signal at the other end is

‘connected to the remote sampler -in the conventlonal ‘

- manner and the remote sampler is terminated in 50 chms..

In this mode, the TRIGGER LEVEL control is adjusted
for free-run operation.

- 3-34. TEST SETUP FOR SAMPLING.

3-35. Make the equipment lnterconnectiens illust’rated\ in
Figure 3-3. The connectors for the 50-ohm load and input

~ signal to be sampled are in parallel and may be reversed if

desired. .
The signal at the input connector must
“never exceed 1.0 volt. :

TRIGGER MODEL 18.5A
CINPUT, v .
SIGNAL .
INPUT TRIGGER SIGNAL '
SIGNAL ' ‘
., TO BE
SAMPLED .
l 1817A
SAMPLER

50 OHM LOAD gisa-a-2

Figure 3-3. Sampling Operation Setup

3-36. Connect the trigger signal to the trigger INPUT
connector on the Model 1815A. The trigger pulse must be
delivered ahead of the c|gna| to be observed by at least 55
nanoseconds.

337 RESOLUTION AND FLICKER
CONTROL ‘ ‘

3-38. During NORMAL and DETAIL scans, the

MANUAL/DENSITY control on the SCAN switch selects

the number of samples to be taken on each trace in
sampling modes. The sampling rate is normally slaved to
the sampling trigge~. Controi of the 'number of samples
taken per trace allows selection of optlmum balance

- between resolution and flicker. The repetition rate in TDR

is a fixed factor. Optimum balance between resolution and

" flicker is.automatically controlied during TDR operations
~ and the MANUAL/DENSITY control is disabled.

\
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o \3-39 Countdown modes select the number of times that
each. polnt on a display will be sampled before the system
-~ will advance to the next point. Countdown allows time for
-+, the Model leSA circuitry to correct and drsplay the true
o ‘,rnput level at each point on a trace. The followmg swrtch :

| condrtrons select various countdown rates. Y

"8, Whien the NORM SIGNAL AVG slide swrtch is set. -

to SIGNAL AVG, vertrcal channel noise and jitter are

pe reduced while display accuracv ts maintained.

" b. The NORMAL and DETAIL posmons of the SCAN

switch select countdown rates which provide proper sweep |
~_ speeds. for the selected scans. DETAIL is used to observe )
rapid signal fluctuations within approxrmately one-tenth

-of one CRT division.

¢. The FUNCTION and p/DlV VOL'VS/DIV switches

select various' countdown rates for sensetwe posrtrons to
rmprove signal noise conditions. :

d. All of the above switches work in combination to

: " select a countdown rate that is compatable with all switch
.settmgs | '

Note

. Occasionally, when viewing a pulse
display rn a countdown mode, the fist
transition times of the pulse will appear
to -be ‘composed of a series of steps.’
These occur while the countdown circuit
is correcting to each sampled level on:

- the fast transition. This is- a normal

~ condition and .may be improved by

- switching the NORM, SIGNAL AVG
switch to NORM or by increasing the
scan density (adjusting
MANUAL/DENSITY clockwrsel

3- 40 WAVEFORM RECORDS

3-41. SINGLE SCAN PHOTOGRAPHING’ |

OPERATIONS

3 42, The' SINGLE' posrtron of the SCAN switch is
‘normally used durmg waveform photography. It is most

useful when the sweep time and camera shutter speeds are

related in such a way as to cause unbalanced trace
- intensity on the' photo (when the shutter is open for a

time different from the time required for sweep
completion). To wuse the SINGLE position for
photography, proceed as follows |

" a. Set the SCAN swltch to SINGLE and open the

camera shutter.

| ~ Section I}
o Peragraphs 3-39 to 345

b Momentarily set the SCAN switch to STAR" The

~ switch will return to the SINGLE position, and' the

oscilloscope will provrde one complete trace across the‘
CRT. . .

c. Close the camera shutter

, h 343 Several drsplays may be recorded on one photo |
" using the SINGLE mode. This is accomplished by leaving -

the camera shutter open and smgle-scanmng several traces
at different vertical positions on the CRT.

i

344, X-Y n’scon’osn openmoNs.

3-45. XY records are less expensive than oscilloscope
photos. Their large size also makes measurements more

-easily read. Displays may be recorded on X-Y recorders
~ using signals available on the record output connectors on
~ the rear of the oscilloscope. The horizontal voltage is
available on the MAIN SWEEP OUTPUT terminal and the

vertical voltage is available on the DELAYFD GATE

'OUTPUT terminal. The. RECORDER or MANUAL

positions of the SCAN ‘switch are used for obtaining X-Y -
plots. The . sensitivity of the ‘recorder outputs are

~ approximately 100 mV/CRT DIV.

a. Set the SCAN switch to MANUAL.

b.. Adjust the MANUAL/DENSITY potentiometer
between its clockwise and counterclockwise extremes and

. adjust the X-Y recorder controls to derive the honzontal

scan sensmvrty desrred

c. Set the p/DIV, VOLTS/DIV switch and

- potentiometer to derive the desired veritcal sensrtrvrty on

the X- Y recorder

~d. Set the bCAN switch to RESET. This sets the
recorder to start at the left- hand edge of the trace. Use the
MANUAL position if the start of the plot is not to be at
the left hand edge. :

- e. Set the SCAN switch to RECORD Thrs starts one

automatic recorder sweep. The recording cycle is complete
after approxlmately 60 seconds.

Note |

Additional recording detail may be
. obtained by setting the SCAN switch to
- MANUJUAL and rotating the
MANUAL/DENSITY control very
slowly, particularly on portions of the
display .with fast nsetlme or sharp-
corners. Ty !




“The vertical axis may be cahbrated for use in TDR and
sampllng applications. Callbratnon of the vertical axis in

terms of reflection coefficient allows interpretation of

results directly in units of p/division for TDR tests. To
R " make the p/DIV calibration of the vertical axis. for a
50-ohm system, proceed as follow:

Kl

2.

Set the FUNCTION switch to TIME

Set the EXPAND switch to display the unexpanded
display sensitivity selected on the FEET/DIV,
NSEC/DIV swutch |

Set the o/DIV switch 10.2.

Adjust the VERTICAL POSITION and TUNNEL
DIODE BIAS. controls to obtam a display of TDR
pulse. _ ‘ ‘
Adjust the CAL 5 DIV .ON: .2 screwdriver
potentiometer to obtain a deflection of five vertical
divisions on the oscnlloscope display.

To make the p/DIV calibration of the vertical axis for a
line other than 50 ohms, proceed as follows:

6. Coftneet a suitable adapter to match the irhpedance of

U WEWLETT s PACKARD |

I1818A—A—12

the line to the remote sampler OUTPUT Connect a

length of the test line to the adapter.

. Set the FUNCTION switch to TIME and p/DIV

switch to .2, and adjust the VERTICAL POSITION |
and TUNNEL -DIODE BIAS controls to obtain a
~display of TDR pulse.

Adjust the VERTICAL POSITION control to place
the baseline of the test line on a convenient horizontal.
grid line.

Adjust the CAL 5 DIV ON .2 screwdriver
potentiometer to obtain a deflection of 5 vertical

divisions on the oscilloscope display of the transition
from the test line to the onen circuit level.

P A
N open

loNs | CIRCUIT
L BN
N

5 DIVIS

TEST CABLE

50 OHMS

18i5A~ A~34

Figure 3-4. Vertical Axis Calibration
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Model 1615A/18168/1817A ' Figure 3-4. Vertical Axis Calibration (Con't) ’ '
10 Dlsconmct the sognal genemor and termmatlon sémple} INPUT. R
{50.0hm load) from the remote sampler. 12, Set the VOLTS/DIV switch to .05.

R 11 Connact the 250-m|ll|volt calubratuon signal from the 13. Adgust the VOLTS/DIV CAL potentuometer ior fuve

R O Model 180 oscilloscope mamframe to the remote. . divisions of vertlcal deflection. | oo
N : L ... Do not select the 10-volt calibration | | A
' L . signal.. That voltage will destroy ' the . : Y
diodes in the remote sampler o | a o o

o | ' WORTT-PACR AR

SR L S I | N | . 1818A~A-)3

| | The horizontal axis has.been calibrated to aliow rapid. 3. Connect a time-mark generator to the remote sampler |
.} physical location of points of interest. To check the  INPUT. Set the time-mark generator for a 1-usec -
. callbratlon of the horizontal axis, proceed as foll0ws. - output.

1 Set the FUNCTION switch to TRIG+.

| | | L . 4. The oscilloscope should prowde a dlsplay of one pulse
“ 2. Set t_he NSEC/DIV and .EXPAND switch pair to 100. . per dwusnon +3%.

i

.
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"5 Hold the UMEXPAND/FINDER W 1ch in the FINDER
pqsetion to recheck tl{gp “true posmon of“ the zero §
reference point selecter} by the MARKT’R ZERQ).
control.  Adjust the MARKER,, ZERO :¢ontrol as

2. Adjust the MARKER ZERO' control to place the bright necessary to.select the exact measurement reference
o desored.

dot at a known (reference) point on the horizontal o
trace. | ‘ | - 5. Release the UNEXPAND/ FINDER switch and readjust

3. Adjust the MARKER POSITION control to place the the xg‘;‘l“‘fj’:‘)ofgﬁé‘;:gt':ngg’g‘l’; :geg::fzd‘“e bright
‘bnght dot on the dlstant pomt on the honzontal trace. y

1. Set tﬁe MARKER POSITION control to 0.00.

7. Multiply the indication of the MARKER POSITION

" 4. Check the MARKER UNCAL indicator lamp. The

MARKER UNCAL Iamp lights when the combined

"adjustment of the MARKER ZERO and MARKER
'POSITION controls exceeds the calibrated range of the
_measurement circuitry. Under these conditions, ‘the

’

[ .
' . \

control by the horizontal sensitivity sciccted on the
FEET/DIV, NSEC/DIV switch. Disregard the position |

of the  EXPAND - switch. The result is the direct
distance in feet or nanoseconds between the .zero
reference point and the MARKER POSITION point.

1 “
V.

026581




Section Il
Figure 3.7

' DENSITY
ISAMPLING

HEWLETT+PACKARD
IBISA-A~5

The FUNCTION ‘switch selects calibrated display 5. Set the FEET/DIV and EXPAND switch pair to obtain
sensitivities for measurements along lines with the horizontal sensitivity required to measure the line
polyethylene and air dielectrics. The VAR control of the connected. If the test line is exactly 2 feet long, the
FUNCTION switch enables selection of other calibrated display will be two horizontal dwusuons on the 1 range.

TR

display sensitivities for lines .with dielectric constants , L ‘ \ oo
between 1 (air) and 4. To adjust the VAR control for a. '

di elect ric constant, proceed as follows._ | 6. Adjust the VAR potentiometer to derive the correct

length of horizontal trace for the line connected.

o Perform the TDR OPERATION procedures descnbed o )
. in paragraph 3 20." Note
2. Cuta !ength of the type of line to be tested. | - | . -

- . o , . Be careful to determine the exact start

3. anriect_ “the line to.the remote sampler output. | point of the test cable so that the

, . | ' : sampler connectors, adaptors, etc., are
Set the FUNCTION switch to VAR. ~_notincluded in the VAR adjustment.




A
Expanded modes of operation are eeleqwd to "vary the
horizontal sensitivity of the Model! 18 54 to observe small
areas on a trace. The following pmcedmre |l|ustrates the
uses of expanded operatlon )

Py .
ai'

,‘ N
1. Set the outer FEET/DIV NSEC/DIV swutch to select
the desired decade range of honzonta\\ enéﬁpvuty

: . \ \ o ‘\w

AR}
! !

2 When ‘expansion. of a partncular pomt on a trace is

desired, adjust the MARKER POSITION control to
+  place the bright dot on the waveform to be expanded.

\

(The expansion modes display the area of a.trace

around the bright dot.) o

310

Figure 3-8. E‘Stpanded_ DisplayOperati(.‘ms

)

lw_]

TIMES

¥

T NEWLETT-PACKARD
18ISA-A—16

3. Set the center EXPAND switch to select the expanded
sensitivity desired. The. marker pointer on the
EXPAND switch will indicate the exact horizontal
sensitivity of the dusplay

Note

'DISTANCE. and TIME measurements
may be accomplished in expanded
modes as described in Figure 3-6. When
‘performing these measurements, watch
the: MARKER UNCAL lamp to avoid
taking measurements beyond the
calibrated range of, the marker circuitry.
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':",4-1 m'rnooucnou I

4-2 Thls section- provudes circuit theory enelysls of the
Model 1815A TDR/Sampler and Model 1817A Remote

Sampler. The difference between the Model 1815A and

B 18158 TDR/Semplers is also descrlbed

| . 4.3, Due to the complexcty of the instruments, circuit
theory will ﬂrst be oovered on a generel theory bas.s,

followed by a block-duegram explanation and circuit
details referenced to the schematics. The detailed £+ "
diagram and the schematics are located in Section 'v

A (rear of manual). Refer to the appllcable diagrams wh..e
reading the text.

A

4-4. GENERAL THEORY
4.5. THE TDR TEST METHOD

'4-6 Tlme-domam reﬂectometry (TDR) is a test method

where an incident step (voltage pulse) is propagated into a
circuit or cable under:test and the reflections (ec.hos) from
‘i the test system are plotted on a CRT with respect to time. -
Reflected voltages isolate (in time). changes in the °

impedance of the circuit or cable under test. The position

of a reflected waveform (time function) on the display

“indicates the ohysical location of the reflection-causing

. condition (discontinuity). The shape and amplitude of a
~ reflection ‘waveform can. be accurately measured to
determine the type (resistive, inductive or capacitive) and

magnitude of a discontinuity.

4-7. The Model 1815A uses the signal-sampling method to
perform TDR tests because of the greater bandwidth,
dynamic range and sensitivity available with sampling
techniques. Signal samplmg differs from conventtonal

- oscilloscope operation in that mstead of presentlng a

complete display for each input waveform, voltage samples
are taken at discrete points along many input waveforms
and plotted as a series of dots on the face of the

~ oscilloscope CRT.

4-8. A conventional oscilloscope uses a linear ramp to
sweep a beam horizontally across a CRT. The horizontal
drive signal in sampling circuitry is provided by a scan
_generator and is normally a staircase waveform. Each time
that a TDR incident step is pr?mgnw into a test system,
one signal sample is taken and the staircase voltage level is
increased by one increment. Sampling and display of the
reﬂectlon voltage takes place at the point on the display
eorrespondmg to the mstentaneous staircase voltage level.
A new incident step is generated for the taking of each
new sample. Each step of the staircase voltage represents

‘one sampled pomt and the entire stenrcese represents one
- scan across the CRT. At the end of a scan, the scan
i 'generator is reeet and the process ls repeated

02858-1

Section lV
Paragrephs 4-1 to 4-11

SECTION IV
PRINCIPLES OF OPERATION

49, TIMEBASE. R

4-10. The sampling process is initiated by a trigger circuit. .
The trigger circuit output starts operation of a fast-ramp
generator. The fast-ramp generator output is a linear-rising
ramp sent as one input to a voltage comparator. The other-
input to the voltage comparator is a dc level equal to the
present level of the staircase voltage. The ramp voltage
rises until it is equal to the staircase voltage. At this point, .
the comparator fires. The comparator pulse is sent as a

~take-a-sample command to the remote sampler, and it is
also sent to the scan generator to increase the staircase
voltage by one increment.

4-11. On the first sample of a scan, the staircase voltage is
at the minimum voltage level. Each time that the scan
generator receives a trigger from the comparator, it
increases the staircase voltage by one increment. The
increasing staircase ‘'voltage levels are sent to the

comparator. By generating a new ramp for each sample
and comparing it to the increasing staircase voltage levels,
samples are taken at progressively later points in time. (See
Figure 4-1.) ,

vours| COMPARATOR FIRES IMMEDIATELY
FIRST SAMPLE STAIRCASE AT O VOLTS
| TIME —»
i
| i
|
b I ) L COMPARATOR FIRES HERE
|
vorst | FIRST STEP OF
' ) STAIRCASE
'SECOND SAMPLE |
‘ : | TIME —=
b
o
o
c I o COMPARATOR FIRES HERE
VOLTS | ]
! SECOND STEP OF
STAIRCASE

THIRD SAMPLE | N I
_ I TIME —e H
} . ' .

16234468

Figure 4-1. Comparator Operation




. '%j-f;j"4-1z TDRISAMPLING BASlC cmcuwnv
'v';v:-f4-13 verchL AR \l

Cy capacltor to ground At the mstant that the .wutch is
- closed, the capacitor begins to charge The switch'is closed

, approxrrnately 5 percent of the actual slgnal amplitude. '

ampllfler and feedback circuit added. Samplrng is
o _ 'accompllshed by momentarlly closing the Sampllng switch.
Some voltage, determined by the RC time constant of the

.. ‘amplitude, is transferred to the input capazitor. This

.
' g ! M ‘i .

“"A'4-l4 A basrc sampllng crrcuat is shown in Fugure 4-2. lt,if"-;
S consists. of a samplmg switch a senes resistcr, am.l a shunt

'th§4§;;_ " for such a brief period that the capacitor only charges to
415 Figure 43 shows a sampler circuit with a vertical -

“input’ reslstance and capacitance and instantaneous signal

voltage is ampllfled and sent to the stretcher swutch The:

‘Model 181 5A_/1'e1-5e/1*81. A

B ; stretcher swrtch is closed at the same time - that the

sampling switch is closed but remains closed for a much

. longer penod of time. As a result, the stretcher capacitor .
“has time to charge to. the - full voltage output of the ac
' amplrfler This voltage stored on the stretcher capacitor is

applled to the vertical amplifier where it is amplified -
sufficiently to drive the vertical deflection plates of the

'CRT. This new level is also returned through a feedback :

attenuator to the mput capacitor. The gain of the ac -

" amplifier and reverse attenuation are normally, adjusted SO
-that the voltage' sent back to the input capacitor will
"represent 100 percent of the sampled signal voltage.

4-15. TIME BASE.
{ ' .

4-17." The horizonia! rircuitry of ‘a'sampling'oscilloscope
differs greatly from that of a conventional oscilloscope.

~ The primary func..on of the samplmg trme base is to

 SAMPLING
SWITCH

14A—-B~2

E IN o.___o
SAMPLING
SWI{T‘CH, .

0 NO—-
STRETCHER
SWITCH

I411A~-8~)

SYNC

CIRCUIT

STRETCHER
SWITCH -

R Y YIT B B

Figure 4-4. Complete Sampling System
. . \ ‘ . e . .

02658-1




‘ﬁ"'k"‘ff':generate a semplmg command trlgger for the vertlcal :
Wi ""clrcults and to move the dots across the screen in uniform
" incrers nts of time. Figure 4-4 shows an enture sampllng\

) \

| : o 4-18. To plot the dots (samples) across the CRT relatwe_':
" to the sample tlmes, the staircase voitage is also applied to . .

N the sctlloscope honzontal deflection . amplrfler 'Each

‘starrcase step is translated into a horizontal posltuon onthe

“CRT related to the sampled instant. Since each step is one

: voltage increment above the previous step, the samples are

plotted progresswely across the CFlT screen

4-1;9. VAR_IATIONS.IN PRESENTATION.

‘ 420 The number: of samples plotted in a scan. |s‘
5 determmed 'by the number of staircase steps that are
produced in ‘the scan. Changmg the scan density varys the

number of samples taken in each scan without affecting

the horlzontal time scale. (See. Figure 4 5.) Scan density
can be varled in sampling mode only. (In the TDR mode,

‘the scan density is automatically controlled.) Increasing
- scan density |mproves display resolution. Decreasing scan
'j densrty reduces trace flicker. By varying the number of

dots on the CRT, the display can be optlmlzed for best v,

drsplay defmltlon and minimum flicker. -

—

1828A~A~27

\

| Figure 4-5. Scan Density |

4-21. The horizontal time scale of the presentatlon can be‘
varied in two ways. The slope of the timing ramp may be
changed,  and/or the staricase voltage to the strobe
comparator may be attenuated (The staircase voltage to
. the horizontal amplifier is not attenuated.) Decreasmg the
.. size of the stalrcase by attenuation has the same effect as
increasing the slope of the timing ramp; expanding the

dlsplay on the face of the CRT (see Flgures 4-6 and 4-7).

4-22. The slopet of the timing '_ramp is changed to make

. . decade changes in the horizontal time scale. For each.

. decade change, a different trmmg capacitor is switched

~ into the fast ramp generator by the FEET/DIV,
" NSEC/DIV- switch. Stalrcase attenuation is used ' for

\ ‘establrshlng mtermedaate ranges  within the decades

,,selected and to provcde faster ranges on the fastest |

INPUT_SIGNAL

Sectuon v l.

decade Starrcase attenuatlon is accompllshed usmg the _
EXPAND switch and can expand the horlzontal scale up
to a factor of 100 '

FACE OF CRT

TRIGGER

it

TIMING
RAMP

STAIRCASE VOLTAGE

o 1425A-A-20
' / N v

Flgore 4-6. Ramp Slope

o INPUT SIGNAL .~ FACEOFCRT. - | |

STAIRCASE voLnoE .o
TO HORIZONTAL __
AMPLIFIER r

TIMING

RAMP STAIRCASE
VOLTAGE TO
- COMPARATOR
. 1928A~A-29
m‘—

- Figure 4-7. Staircase Attenuation .

4-23. When the time scale is expanded and the scannlng
signal consequently attenuated, only a fraction of the
decade timing ramp is scanned. The fraction of the timing

" ramp which is scanned is dlsplayed giving in effect a

decreased time or distance scale.. In the expanded
conditicn, -the scanning ‘waveform may be positioned
anywhere within the decade ramp by a voltage adjusted by
the MARKER POSITION control (see Figure 4-8). Using

. expanded operatlon and the MARKER POSITION
~ control, an expanded time window can ‘be posmonedll
: anywhere wuthm the accade range. :

L o
' =

\
:
\ .

4-3

S . \
. ',h‘ | !

Paragraphs4-18 0423 -




Model 1816A/1815B/1817A°

'A#éa."lf‘slocx DIAGRAMDISCUSSIONS. . 4n

4-25 'I’DH MODE

4. 26 thure 4.9 is a block dlagram of the TDR/Samplmg, i L

‘'system used in the TDR mode of operatuon. Each TDR . =~

" cycle begms with a trlgger output from the trigger circuit B

biased to free-running operation. The trigger is operated as - T
. .a clock and its outpii is applied simultaneously to'two . '~ =

g{.ﬁ'&%‘z‘" J | identical ramp gate circuits (the step and strope ramp | | o
e gates). S
1 4-27. The step ramp gate starts a lmear—nsmg ramp output‘
SR | ‘when triggered. The ramp is applied to the step- © '~
7 SHIFT = ' comparator where it is compared to a dc level set by the |
P AR _1_______ I STEP DELAY internal potentiometer. The STEP DELAY
4 N B T'!!:::JPG ‘ . N | - potentiometer .is adjusted to delay the generation of the - =
ST 0 : I o __J'  le2sa-A-30 TDR incident step so that it always starts a fixed number‘ '
- : of CRT dwnsuons after the begmmng of the trace. -
L - Figure 4-8. Expanded Position -~ 4-28. The output.from the step comparator is applied. to

" 'VERTICAL"
DIFFERENTIAL
" AMPLIFIER o

| '”A"NUDT" —=| ReMoTE
OUTPUT @l SA)MPLER

STRETCHER -
- CIRCUIT

FEEDBACK

nor “To- DO,

aL'J:Nmva |

"‘,“‘ [ “

- | SAMPLING COMMAND TRIGGER ‘

\

DSET-LE& : o F "‘Mhsigzozeno
EL 1A - - Lo Y pOSITION.

L STEP . .
‘ COMPARATOR

Aot ik
COMPARATOH{' 4

) ya A e
"', $R'Zg::'”e ls\;zogﬁv '- ‘' stRoBE .} , NEA osmLLoscoﬂaw
: ,COMPARATOR ¥t CENER) | MORIZONTAL. |
_ CIRCUIT | L »..““"’Cﬁﬁi 4 Mmmmsﬂa‘ ek

R R
S l/"tPAND 8 oo
‘ltt,‘N“chx/olt' ST

S F\g‘izre
U

A 18
Y ,ln

‘.T»'ma mpge e

:_ \‘,\
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: “pulse from the tunnel diode mount each tlme companson

. .
4 K
't

i 4-29 When triggered ‘the strobe ramp gaté srmultaneously

starts a second Imear-nsrng ramp which drives one inpuyt of

R o voltage from the scan generator. When councrdence occurs,

" countdown circuit also receive triggers. On command, a
: ~.sampling gete in the remote sampler is biased on for a very
. .- short interval and takes a sample of the instantaneous

circuit.

stretcher circuit on. The stretcher circuit charges a
stretcher capacltor to a value, referenced to the mput
) voitage at the remote Sampler for the vertical sensitivity

L o capdcltor rs apphe \to the vertrcal deflectlon ~amplifier
P whlch places the new %&mpie value\on the CRT ‘

i :

'
l

'f

iy fed baclrl tp stabilize\the stretchet  circuit gain and to
bmpmmateﬂ\the re 'inte ‘sampler clfcurt The" actual
Tplmg peripd N

N ‘¢ir -lt s ‘ohly able to charge tip approxrmately 5

ey back circuit corrects the stahdmg charge on

remo m&ampler crrcuutry x»ﬁﬂ the actpal value of:the
ervfage S& X

DAY l"iélency (With this \t:orrectlon fthe remote sampler will

Sy of I\,%respt‘ind to the,dlfferencel be

‘ rt-l inputJ and the ' trie’ ' :

\ ;},?dmmand t ger is recewed )

 the voltige levél of the starlcase hly one

'strabe comparator trlgger is’ rgceived
‘o)tage, is-applied to ,one inputof,the
1o delay generatiqn 'cf the next srrbbe

S _:,the step generator '-lrcurt m the remote sampler The -
- comparator spike triggers generation of one rncident-step Al

L the strobe comparator. The: other lnput to the strobe -
vcomparator is referenced to the level of the starrcase_

- the strobe comparator generates a trigger srgnal ‘This
trlgger signal is sent to the remote sampler and causes'a ..

o * will be expanded i in EXPAND mod
o sample to' be ‘taken. The stretcher circuit and the .

e “signal voltage. at the remote sampler. This. voltage is
o apphed through the. p/DIV attenuator to the stretcher

" 'a.30, The samplmg command trigger also biases the °
selhcted -The sam led”: voltage stored on the stretcher

4 31 Tiie voit 'rt;\stored on the stretcher capacrtor is also
» the drfferences between the two modes of operation.

‘,’T;lv,_,‘the*&'aevual value of the wiput signal’ The

ipled” whén operated for 100 -percent loop

",t_ween the new value at' :

S Sectron lV
Paragraphs 4-29 to 4-42

: 4-34 A dc voltage representrng the combrned settmgs of -

‘the MARKER POSITION and MARKER ZERO controls is "

| ,applred to one input of the marker-dot comparator. The
‘ other input,. to the marker-dot comparator is the

mstantaneous value of the staircase. When the staircase
reaches the value of the' MARKER voltage, the comparator
;- provides an output which increases the intensity of the
‘CRT screen for the display of one sample dot. Adjustment
-of the MARKER POSITION and MARKER ZERO (
controls establish the position of the brightened dot
(marker) on screen and the point about which the trace
. A comparator resets
the marker-dot crrcurt with generation of the next sampled
step to ensure that the marker dot will be bnghtened at
only one pornt on the CRT. . o . :
! |

4-35. A separate over-range circuit in the marker-dot
comparator monitors the dc voltage from the combined
MARKER POSITION and MARKER ZERO controls and
lrghts a front- -panel lamp when the combined positions of
the two controls exceed the calibrated range of the

MARKE‘R POSITION control.

2

4-36 SAMPLING MODE

4 37 Flgure 4-10 is a block dlagram of the TDR/Sampling
system used i in the sampling mode oi operation. Much of
* the circuit performance for the TDR and sampling modes
is the same. The following paragraphs will describe only

4 38. In signal sampllng the trigger circuit functions as a

~ monostable or as‘table depending on the TR!GGER

. LEVEL" control setting. The TRIGGER LEVEL control
K adjusts the trigger circuit to respond to the amplitude of
iithe ‘input slgnal in the monostable mode. It also controls
the countdown rate for cw triggering in the astable mode.

..39 The step ramp gate and assocrated circuitry operate
norrnally in the sampling mode The step generator output
may ‘be used o stimulate external circuits. The strobe
comparator staircase generator, vertical channel and all
assocrated circultry function as described for the TDR
mode: pf operation. The only exceptions to this are that .

... the gain of the vertical deflection amplifier in the vertical
| channel ensures a display on the CRT in values of volts per

drvrsron instead of p per division and the current drive for
““the fast ramp ensures a- horizontal presentation in values of

L ’tlme per drwsron rather than feet (or meters 1815B).

) i '

4540 DET:-\lLED BLOCK DlAGRAM

H ,‘~".' .
o

4‘4»1 A detailed block diagram of the TDR/Sampler
' systnrn is provrded ahead of the schematics in Section

VI, /The following paragraphs are intended only to

" _,--_b.“expand ‘the information previously given to describe the

‘ graater detarls of the block dragram in Sectlon VIHI.

42 The trrgger amphfler output (free-running or

;]monostable) is applied through a ramp-gate driver

[ - :amphfler to the step and strobe ramp gates. At generation

45
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- OUTPUT*——

' FEEDBACK -
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SAMPLING COMMAND

[

~osTeP | o
Qb DELAY C S
L/ ster |
- — COMPARATOR'
ngggrg_*. | TRIGGER | S;ZSSE
CIRCUIT GATE-

G | TRIGGEl?

LEVEL/HOLD OFF

o) b s |
CReuIT AWPLIER |~ DEELECTION
{ DOT- TO-DOT"
BLANKING ,
MARKER ZERO ¢ MARKER
. AND | UNCAL - .
POSITION . .
N Ry ' BRIGHT-DOT
Q MARKER | AND BLANKING
DOT TO '
| COMPARATOR 0SCILLOSCOPE

END OF
 SCAN
BLANKING

.

o A SCAN' TO
STROBE | CENERATOR osc:LLoscT:OPE
: | HORIZONTAL.
COMPARATOR (STAIRCASE) CAMPLIFIER
%’ EXPAND 8

,f‘fl

) NSEC/DIV | ia-B 2

Flgure 4-10. Sampling Mode

§
A

of a trlgger a ‘hold-off circuit prevents generatlon of

further . triggers until ' the - TDR/Sampler circuitry has
: completed all functions. |

4-43. The output l‘rom the strobe comparator is used as
described in the mode block diagrams except that before it

appears at the staircase monostable, it is connected

through a countdown circuit. In certain positions of the

p/DIV, VOLTS/DIV, NORM, SIGNAL AVG, SCAN, and

FUNCTION switches, several samples  may be taken at
each position of the staircase to derive a display with
reduced nmse and jitter. Depending upon the settings of
the four front-panel. switches, a countdown between 10
and 250. may be included with the strobe comparator

trigger.

1 4-44, The staircase voltage is oonnected through

attenuatcr networks 'before it appears at the strobe
comparator. - These attenuator networks derive the

_required  horizontal sensitivity to obtain expanded

displays. The output from the scannmg amplifier to the

oscilloscope horizontal amplifier is never attenuated as "
- that would shorten the scan on the CRT display.

4-45. When the scanning amplifier output reaches the

staircase maximum voltage (approximately 10 volts), a
reset detector drives a reset switch to return the level on
the staircase vapacitor to the start voltage (approximately
0 volt). The reset pulse also drives a reset blanking
amplifier which blanks the CFlT dlsplay during the reset
period.

4-46. At receipt of the strobe 'Co‘mparator trigger, the
remote sampler circuitry is enabled for a short period. For

" the sample period, the circuitry charges toward the voltage
standing at the input. After the sample period, the

sampled voltage is supplied through an attenuator and
amplifier network to the stretcher gate. The stretcher gate
period is much longer than the sample period, and the
width of the stretcher gate allows the stretcher capacitor
to change to the full sampled voltage, determmed by the
vertical sensitivity and the mput signal.

4-47. The stretcher voltage is applied to a dlfferential
ampllfler which drives'the oscilloscope vertical deflection
plates. The stretcher voltage also returns through a

.feedback circuit to charge the sampler assembly to the

o e 02658-1
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‘ _;,r-litrue level of the sampled voltage for 100-percent samplrng _
D efflclencv When the sampling loop is operated at less than
s 100-percent efficiency, the input. crrcults do not reach the .
Co true sampled - level.. This may occur in certain operatmg v
.+ . ranges .of vertical - sensitivity, FDNCTION (TDR or
~ sampling), SCAN . (NORMAL ‘or DETAIL) and signal -
' averaging. The countdown circuit corrects. for these
. condmons and allows the sampler to take enough samples '
" _at each point to gain the desired loop efficiency. When' the
, ﬁ-sampllng ‘loop is operated at less ‘than 100- percent
efflclency, the dlsplayed noise and utter are reduced

4

4-48 MODEL 1815A CIRCUIT DESCRIPTION

o 4-49 STRETCHER VERTICAL AMPLIFIER

l

450, The lnput voltage (proportional to the sampled
. amplitude) from the remote, sampler -is applied to
= connectlon J1-H and to the two input attenuators of the

p/DIV, “"VOLTS/DIV: switch. One ' attenuator selects

sampling-loop ‘efficiencies for p per division ‘while the

other provides ‘sampling-loop efficiencies for volts per

“ division. The FUNCTION switch selects between the two
attenuators for dlsplays consistant with the mode of |

‘ operatlon

.~ 4-51. Transistors Q1 and Q2 comprlse a two- stage ac
- amplifier ‘'with a gain of three and a risetime of
o _approxlmately 200 nanoseconds. The. output srgnal is

~capacitively coupled to transistors Q3 and Q4,a second ac
~amplifier stage. Resistcrs R11 and R13 establish a nominal
“ 'gain of 40 for the second ac stage. The SMOOTH
- potentiometer (R11) .adjusts the gain of the second ac
amplifier stage between 10 and_ 60. It is adjusted for-
sampling-loop efficiency. The risetime of .

100-percent
the 'second amplifier stage is. approximately 250

nanoseconds. The NORM, SIGNAL AVG switch (S2)
", injecting a current into a constant impedance feedback

selects resistor R1 in SIGNAL AVG to reduce the gain of
the second ac stage to about 20 percent of the original

gain. The SIGNAL AVG position is used to reduce
" displayed sampllng noise and ntter , o

: 4-52 Transistors Q6 and Q7 compnse an emitter-follower
pair ‘which supplies the proper current to drive ' the
-stretcher-gate comparator. Figld-effect transistor Q8 is the
" stretcher- -gate transistor. During the stretcher- -gate period,

Q8 applies the sample voltage to. stretcher capacrtor C19. .

4-53. Transistor Q9 and assocrated circuitry comprise the "
stretcher-gate shaper amplifier. The strobe trigger is

coupled through capacitor C16 to the base of transistor

@9, The circuit associated with voltage-regulator diode

VR1 supplies a negative dc bias to the collector of
transistor Q9 which keeps Q8 off. The base is biased to
cut*off through STRCH GATE potentiometer R30

o 4-54 At recelpt of the negatlve pulse transrstor Q9.
saturates and remains saturated until the leakage current

across potentiometer R30 returns the transistor base to

cut-off The posutwe 27-volt pulse output of 09 (dunng

cia.
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} saturatron) is the stretcher-gate pulse Potentlometer R30
s normally adjusted fora pulse width of 420 nanoseconds ,

455 The STRCH GATE potentiometer (R30) is adjusted .

E . to allow, the stretcher capacltor to change to a full value
- proportional to the input signal for the vertical sensitivity, -
'selected The pulse reverse biases dlode CR4. Diode CR4

isolates’ stretcher transrstor Q9 from field- effect transistor

Q8, allowing the field-effect transistor to conduct and’

apply the .emitter follower output to stretcher capacrtor

. 4- 56 Two fleld' effect transistors isolate the stretcher
_capacitor to avoid capacity leakage and maintain. the

accuracy of the charge over a long period of ‘time.

. Transistors Q10 and Q11 form the stretcher- -amplifier

stage.. Feedback resistor R39 establishes a nominal gain of
unity for the two-stage amplifier. In the . quiescent
condmon the positive voltage across potentiometer R35 is

sadjusted for stretcher offset. Diode CR5 limits signal
-ampl ltude to transistor 01 1 for off-screen signals.

457, In order to adjust STRCH BAL R35 and STRCH

GAIN R33, a signal must be present on the display. As the

- NORM, SIGNAL AVG switch is set from NORM tc.

SIGNAL AVG, potentiometers R33 and R35 are adjusted

- so that no change in gain (R33) and/or change in offset
. (R35) is noted.Potentiometer R33 adjusts the gain of the

two-stage amplifier. The output signal is applied to vertical
dlfferentral amplrfrer transistors 01 2 and Q13.

4-58. A feedback circuit from the collector of transistor’
Q11 through resistor R31 to the base of Q6-and Q7 sets

‘the proper dc level of the stretcher charging circuitry. A

second feedback circuit is connected across an attenuator
impedance network. The feedback vsitage receives a dc
offset from VERTICAL POSITION potentiometer R2 (by

attenuator) and is applied to emitter follower Q5. Diodes
CR2 and CR3 and the associated voltage dividers establish
the signal excursion limits in the feedback circuit to avoid
large (off screen) signals. The emitter follower output is
connected to the remote sampler- where it charges the
input sampler circuit to the true level of the sampled signal

for 100-percent sampling loop efficiency.

4-59. The Y-:axis drive signal for application to an X-Y
recorder appears on one deck of the FUNCTION switch.
The switch selects between sampling end TDR outputs.
For sampling, resistor R40 establishes a recorder piot in
volts per recorder division with a sensitivity of
approxumately 100 mV/div. For TDR recording, the signal
from stretcher amplifier Q11 is supplied directly to the
FUNCTION swatch with a sensitivity of 100 mV/dlv

4-60. VERTICAL\OUTPUT DRIVER

~ 461 Transrstors 012 and 013 and assoclated crrcurtry
- - .comprise a single- stage differential vertical amplifier (refer

to the schematlc in Sectlon VIlI) The dlfferentlal output

a7
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-.‘ : g voltage is apphed dlrectly to the vertucal deﬂectuon plates ) ;
~of the oscilloscope CRT. The gain of the differential

amplmer is establlshed by adjustment of front-panel CAL

potentiometer R4 or R5. Either potentiometer R4 or RS -

-w:ll be:in shunt with ABR?27 depending on the mode of

. «operatuon (TDR or sampling). Potentiometer A8BR27
o -adjusts the gain of the vertical amplufler between the
- ranges, Potentiometers R4 and RS adjust circuit gain to
N derive accurate veftlcal dlsplays in either units of p or volts
-~ per CRT dwnslon

1 3

4-62 Transnstors 014 and Q15 comprise a dlfferentlal
~ current source. Current values are equalized by ad;ustment ‘
_of potentiometer R51 in the common-emitter circuit. .
-~ During normal output operatlon a low negative voltage
~ from the mainframe supply is connected through P1-21
‘and applled to the base of the current amplifiers. When the

mainframe beam finder switch is pressed, the negative
voltage is removed, and the bases of Q14 and Q15 drop to

- approximately -90 volts through diode VR2 and resjstor
R53. The VR2 voltage limits. the current source outputs. .
The limited current reduces the dynamuc range of the
~ wvertical ampllﬂer enough to bring the beam mto v:ew from
~ any vertical pomt beyond the CRT screen. '

4-63. The circuit assoclated with TUNNEL DIODE BIAS

potentiometer R3 controls the operating point of the
external tunnel-diode pulse generator. Pin N of J1 receives
a posmve voltage from the remote sampler. Pin M of J1 is
connected to the step-generator assembly in the remote
sampler. When-the FUNCTION switch is in one of the

_ TDR modes, the positive voltage on pin N enables control

of the sensitivity of the step generator from the TUNNEL
DIODE BIAS control. When the FUNCTION switch is in a

- sampling mode, the BIAS BAL potentiometer allows the
" tunnel diode to fire wnthout read;ustment of the TUNNEL .

DIODE BIAS control

4-64. During' the TDR mode of operation, the
tunnel-diode pulse generator is normally biased near the

" peak-point current when in the low-voltage state. The. -

pulse generator incident step starts at this peak point level.

This slight’ offset voltage produces a constant offset .
current. Pin T of connector J1 is also connected to the

remote sampler assembly. The ZERO ADJ potentiometer

(R42) is adjusted to cancel the offset current from the .
tunnel-diode pulse generator to eliminate display offset

when different loads are applied to the remote sampler

‘Switch S1 can be used to remove the ZERO ADJ function
when stimulus-response tests are performed. With S1 set to -

NORM in stimulus-response tests, the offset current would

- load the antire circuit or line under test. During sampling
operatlon' the FUNCTION switch disconnects the ZE RO

ADJ function.

£ - 4-65. COUNTDOWN CIRCUITRY

;4—66 The countdown curcuut is electncally located
. between. the strobe comparator and the staircase
. monostable .multuvlbrator The trigger signal from the
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| strobe comparator is applled to the base of transistor Q16.
- A portion. of the signal is applied to the stretcher gate

amplifier as the stretcher trigger. The emitter signal from
Q16 is applued to the junction of capacntors C28 through

C30.

4-67. The signal coupled through capacitor C28 is applsed '

to transistor Q17, the dot-to-dot blanking amplifier. The
portion of the signal coupled through. capacitors C29 and
C30 becomes the. staircase trigger. When the operating

. control selectlons require no countdown, a positive 15-volt . .
" bias is oonnected through terminal color (91) and through
resistor R61 to forward bias diode CR6. Diode CR6 .

“completes a signal path for the strobe comparator output
through capacitors C29 and C32 to thé base of

~ emitter-follower transistor Q23. Positive voltage across

" dlode CR7 prevents conduction i in tranststor Q18. |

4-68. When the mode selector switches are set to require a

~_countdown, the positive 15volt bias ‘is removed from
resistor R61. The negative 12.6-volt bias across resistor .

R62 back biases diodes CR6 and CR7. When conduction

through diode CR7 stops, transistor Q18 becomes |

operational. For countdown, the input signal is coupled

through capacntor C30 to the base of transistor Q18. '

4-69. ‘Transistors 018‘ and Q19 and the RC;coupling

“network (R65 and C30) generate a 1-microsecond pulse

for each strobe comparator trigger. The 1-microsecond
pulse is direct coupled to the base of transistor Q20.

4-70. The emitter of transistor Q20 receives a pos;itive
15volt dc through the countdown ‘emitter network
selected by the four associated front- panel switches. With
each strobe trigger, transistor Q20 conducts the current

- value (limited by the selected emltter network) for 1
microsecond. '

an. (\Japaci'tor C36 is the countdown voltage capacitor.
At the start of the countdown cycle, capacitor C36 has
discharged to negative 12.6 volts. With each input pulse,

- the countdown current is applied to the countdown
~ capacitor through diode CR8 for 1 microsecond. Diode

CR9 remains back biased by the negative level standing on

capacitor C36. With. each successive input pulse, an

additional charge current of 1m|crosecond duration is
applled to the capacitor.

4-72. The base of transistor O’Zl is connected to a voltage

- near ground potential. When the voltage on capacitor C36 '.

reaches approximately O volt, diode CR9 is forward biased

‘and transistor Q21 is switched on. Transistors Q21 and

Q22 comprise a regenerative amplifier which saturates at
turn-on. When the transistors saturate, they. generate a
negative pulse that is dc coupled tc the base of transistor
023 the staircase tngger emitter follower.

4-‘73. | At turn-on, the regeneratuVe pair also provide a short

circuit -path . around ‘capacitor C36, and the capacitor
discharges back to the negative 12.6-volt level.

. 02668-1
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. 4-74. The regenerative circuit returns sharply to the
- non-conducting state when capacitor C36 has discharged
| _fully and the circuit is reset. The selected countdown
jreslstor determines the number of strobe pulses required

to produce one staircase trlgger Countdown ratios vary

between 10 and 250 to 1. Staircase trigger emitter:

follower Q23 responds to the trigger impulse from the
. countdown circuit or from the bypass circuit and supplies .
- a pulse to the staurcase monostable multrvubrator

, 4-75. INPUT TRIGGER CIRCUIT DESCRIPTION

4-76 The trlgger sugnal is applled to the trrgger INPUT

connector during sampling operations. The FUNCTION

. switch selects either triggering on the positive or negative
~ slope of the input signal through inverting transformer T1.
- The input signal is -applied to the base of trigger
- . preamplifier transistor 02 The trigger preamphfuer has a:
~ current gain of approxlmately 2. 1t provides isolation for

‘tunnel diode CR3 and a 50-ohm load for transformer T1.
The: trigger signal is coupled from the collector of Q2 to
diode CR3 through capacitor C5. Tunnel diode CR3

operates in either a monostable or astable mode for pulse
or. CW triggering respectively. The current from current

source Q1 determines the mode of operation of tunnel
diode CR3 and is adjusted by TRIGGER LEVEL

potentiometer R7. The LEVEL RANGE potentiometer

(R8) centers the range of R7 so that diode CR3 operates
monostably over the first half of the rotation of R7 and
astably over the last half. Diode CR3 synchronizes to the

input signal and provides sharp negatwe sprkes to tunnel -
- diode CR4.

4-77 A splke from CR3 switches tunnel diode CR4 to the

~high-voltage state and diode CR4 drives transistor Q7 into
. saturation. The output of Q7 is applied to ramp-gate driver
“transistor Q8, driving it into saturation. Saturated
transistor Q8 triggers the strobe and step ramp gaie

circuits. Tunnel diode CR4 is held in the high-voltage state

- by bias current through resistor R23 and diode CRS.
- Transistor Q8 remains in saturatron until CR4 switches

back to the low-voltage state.

', 4-78. With tunnel drode CR4 in the hlgh voltage state,

transistor Q7 is saturated and supplies current to hold-off
integrator Q6 which is normally cff. The current supplied
to the base of Q6 is varied by TRIGGER HOLD OFF
_potentiometer R9 to vary the iength of the hold- off period

. by approximately 5 percent. In the quiescent state,
transistor Q3 is normally conducting and' its conduction

etablishes the start level of the integrator through CR6

" and vo|tage divider resistors R18 through R20, R22, R25

and R26. (Transistor Q3 also keeps diode CR8 in the

. low-voltage state by supplying a current of approximately ’
- 3.5 milliamperes through resistors R22, R25 and R26.)
: ,Transustors 04 and 05 are both normally off

" 4-79, When tnggered the voltage on the collector of
integrator transistor Q6 decreases linearly from about 27 -
~ volts at a'rate det'er'mined. by integrator capacitor C9 or

028881

{

Section IV
Paragraphs 4- 74 to 4-82

o

capacrtors C9 and C10 in parallel dependmg upon the
setting of switch A6S1. As the collector voltage of Q6
decreases, transistor Q3 ‘is turned off and the

- 3.5-milliampere bias current is supplied to tunnel diode

CR8, setting CR8 just below its peak-point current.
Thermistor RT1 provides temperature compensation for
CR8. When the voltage on the collector of transistor Q6
drops below 5 volts, transistor Q4 begins. to conduct,
supplying additional current to tunnel diode CR8. Tunnel -
diode CR8 switches to the high-voltage state and drives

‘reset clamp Q5 into saturation. Saturation current of Q5

back biases diode CRS5, causing tunnel diode CR4 to

~switch to the low-voltage state which cuts off Q7.

Transistor Q8 is cut off and this results in resetting the
strobe and step ramp circuits. This condmon is mid- way

- "through the hold off period.

4-80. With transistor Q7 cut off, the current to the base
of integrator transistor Q6 reverses, causing the integrator
to start charging toward 27 volts. Transistor Q4 cuts off as

.the integrator begins to charge, but diode CR8 remains in

the high-voltage state sirce bias current from resistors R25
and R26 is above the diode valley-point current. As the
collector of Q6 approaches 27 volts, transistor Q3 begins

“to conduct, drawing the current from resistors R25 and

R26, and resetting diode CR8 to its low-voltage state. .
When CR8 resets, transistor Q5 is cut off. With Q5 off,
diode CR4 is again biased near its peak-point current
through diode CRb5 and is ready to accept a new input
trigger. In the TDR mode, diode CR4 is biased beyond the |
peak-point current through resistor R11 and the

- FUNCTION swutch causing the hold-off circuit to
" free-run.

4-81. In quiescent operation, transistor Q9 is saturated
and applies a positive voltage to the step generator reset
output. When transistor Q7 saturates and the hold-off
period Dbegins, transistor Q9 is cut off. Transistor Q9

| . remains cut off until diode CR4 is reset at the middle of

the hold-off penod Transistor Q9 switches on to provide a
step- generattw J reset pulse. The step generator reset

function. ps u;‘:ecj to reset the pulse generator differential
xamphflev)m the remote sampler which resets the tunnel

dlode [& nwe ganerator

(

I
4 82‘ Transue.*tors Q1 and Q12 and associated circuitry

" comiprise’ .. unity-gain non-inverting feedback amplifier.

This bufl’er amplifier provides a high load impedance for

_the, staircase exnand attenuator A6S1 and a low ‘source

imipedance for the strobe comparator. Transistor Q10isa
current source which drives the input to the buffer
amplrfrer* The current from transistor Q10 offsets the
output of the buffer amphfler to establish a delay between
the time that the strobe ramp starts and the first sample is

o taken The MIN DLY potentiometer (R32) sets the

minimum delay on the fastest decade range. In the other
ranges, the delay if fixed by voitage divider R33 and R34.
Transistors Q14 and Q15 comprise a unity-gain
non-inverting feedhack amplifier which functions as a
buffer between the step-delay voltage and the step

4.9
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comparator The step-delav voltage is a dc level set by

__potentiometer.’ R49 which sets the time that the tunnel R
"diode puise generator will be triggered with respect tothe

start of the step ramp. 'Transistor Q13 i is a current source
- for the step buffer amplrfrer and serves the same purpose
as 010 . .

4- 83 The two buffer amplifiers anid delay current sources

_in conjunction with the step and strobe ramps track each

other so that the. step appearing on screen from the

.tunnel-diode pulse generator will - always start at the san.e

.relative posntlon regardless of the decade selected.

g 4-84 STROBE AND STEP COMPARATORS CIRCUIT
DESCRIPTION | .

4-85. Operatlon of the strobe and step ramp gate circuits |

is identical. Only the strobe ramp circuit will be discussed.

Transistor Q26 is a voltage source. RAMP ADJ.

- potentiometer R81 is adjusted to set the rnagmtude of the

equal currents through transistors G24 and Q25. The

' magnitude of the currents also depends on the setting of
the FUNCTION switch. In the quiescent condition, all
current from: transistor Q24 is dropped across
normally-conducting ‘transistor Q22. When the ramp

“trigger from Q8 appears, it turns off transistor Q22 and

- the current from Q24 is applied to a timing capacitance
. selected by the FEET/DIV, NSEC/DIV switch. The
. voltage across the timing capacitor (the strobe ramp) rises
"linearly at a rate determined by the selected capacitance
and the current output from transistor Q24.

_4?86. Transistors Q16 through Q18 comprise the strobe’

comparator. The scanning. signal from the unity-gain
amplifier is applied to the base of Q16. The base of
~ transistor Q17 is driven by the rising strobe ramp voltage.
When the comparator is in the quiescent condition,
transistor Q16 and diode CR11 are conducting and supply
" all of the current to current source Q18. Because the

. positive scan voltage is always higher than the ramp’

starting voltage, diode CR12. is back-biased, - and
conduction through transustor Q17 is by emitter resrstor
R59. ' :

4-87. When the ramp and scan voltages are equal,

transistor Q17 forward biases diode CR12 and begins to
rapidly supply current to transistor Q18. The comparator

_switches. Transistors Q19 and Q20 comprise a regenerative

amplifier. As transistor Q17 conducts (when comparison
. occurs) transistor Q20 is biased on. The pair regenerate
-and saturate very rapidly to produce a fast strobe trigger.
The strobe trigger through connector J1 (pin F) triggers
the strobe generator . in the remote sampler and causes a
sample to be taken. Transistor Q21 inverts the strobe
trigger, The output of Q21 advances the staircase through
the countdown circuit and triggers the stretcher gate.

4-88. Transistor Q22 is again turned on mid-way through
the' hold-off period and resets the strobe ramp. Transistors
Q22 and Q23 are prevented from saturating by clamp

. . ) . .'.
. f B '
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diodes CR14 and CR16 respectively.

4-89. The step ramp is started exactly when the strobe -
ramp starts. The step ramp has the same slope as the
strobe ramp and turns on the step comparator when the:
ramp reaches -the step delay level. When the step

+ comparator switches, the step trigger generator regenerates '

and provides a very fast trigger to the remote WWP.'@T
through J1-L. This trigger is used to operaté' the
tunnel-diode pulse generator. ‘

'4%90. SCAN GENERATOR CIRCUiT DESCRIPTION.

4 91. The followmg descnptron assumes  that the SCAN
switch is in the NORMAL position. Transistors Q1 and Q2
comprise a- monostable multivibrator. In the quiescent

~condition, transistor Q1 is off and Q2 is saturated. The

base of Q1 is triggered through diode CR1 and capacitor -
C1 by a pulse from the countdown circuit. Upon receipt
of a trigger, the monostable multivibrator changes. state
(Q1 saturates and Q2 is turned off). The multivibrator
remains in this state for about 2 mlcroseconds as
determmed by capaciter C2 and resistor R1 In the
quiescent state, current switch Q3 is on. Its base is held
near zero volt by the collector of Q2 and the. collector of
Q3 draws current through diodes CR5 and CR6 holding
CR7 off. \ ,

4-92. Transistor Q4 and associated circuitry comprise a
current source. The emitter network (selected by the

. SCAN and FUNCTION switches) determines the value of

current through Q4. When a monostable pulse turns. off
current switch Q3, current from Q4 is connected through -
steering diode CR7 to charge staircase capaciior C8 for 2
microseconds. The MANUAL/PENSITY control (A7R2),
operational only in the sampling mode, may be used to
adjust ' the current in Q4 to control the staircase step
height (scan density) for improved resolution or minimum
flicker. In the TDR mode, the scan density is fixed.

4-93. Scanning amplifier transistors Q5 tbroogh Q8 form .
a unity-gain,. non-inverting, complimentary . source

- follower. The dc voltage offset of the amplifier is adjusted

.near zero by STRCS OFFSET - potentiometer R20.

Everytrme the monostable multivibrator.is triggered, the -

increasing charge on C8 generates a new step in the
staircase waveform. Field-effect transistor Q5 provides a
‘very high input impedance to avoid leakage of the charge
‘on staircase capacitor C8. Transistor Q6 operates as a
.common-base amplifier driven by the drain of transistor
Q5. The base of Q6 is connected through a zener diode to
the output of the scanning amplifier to maintain a
-constant drain-to-source voltage of transistor Q5. '

4-94. Darlington pair Q7 and Q8 form the output of the
scanning amplifier. The output is fed back to the STRCS
OFFSET potentiometer (source of Q5). The feedback
circuit establishes unity gain in the scanning amplifier and
provides an output impedance of approximately 2 ohms.
When the staircase voltage at' the output of the scanning

02658-1
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S ahpllfler exceeds 10 volts, diode VR3 starts to conduct
- and supply current to tunnel diode CR11. When tunnel

" diode CR11 switches to the high-voltage state, transistor

—an saturates and turns on reset transistors Q9 and Q10, a
regenerative pair. Staircase capacitor C8 drscharges
through conducting switch CR9 and Q9 and CR10. When
the staircase begins to reset, diode VR3 stops conducting,
. resetting tunnel diode CR11. Transistors Q11, Q9 and Q10

remain saturated until C8 is discharged. This condition -

o readys the circuit to generate a new staircase waveforrn.

‘ 4.95_ The scan éenerator operates exactly the same ’wav :
whether in NORMAL or DETAIL with the FUNCTION .
switch provudlng variable scan density in the sampling -

“mode and fixed density in the TDR mode. The SINGLE

scan mode ‘is the same: as the NORMAL and DETAIL
modes except that the staircase does not reset at the end
of a scan. Settlng the scan switch to the start position

' triggers reset switch transistors Q9 and .Q10, causing the

- staircase to reset. The reset swrtch (Q9 and Q10) is

dlsconnected for the MANUAL RECORD and RFSET o

modes

4-96. Dlode CR8 is biased off in all positions of the SCAN
switch except MANUAL, RECORD, and RESET. In these
modes, current switch Q3 is disconnected from current
- source Q4 causing the current to flow continuously

through diode CR7. In the MANUAL mode, diode CR8 is

connected to the wiper of MANUAL/DENSITY
potentiometer A7R2B. Capacitor C8 charges or dlscharres

depending on the dlfference between the currents through
diodes CR7 and CR8. Adjustment of A7R2B causes the

output voltage from the scanning amplifier to v%ry- |
between 0 and 10 volts. Capacitor C9 prevents the scan

~ level from changing to rapldly

| _497 In the RECORD mode, capacltor C9 is char ed
linearly by a greatly reduced current frorn Q4. Generation

. of the ramp in this mode takes about 60 seconds. Cla'mp

-diode A7CR1 prevents the ramp from rise'ng beyond|10
- volts in the RECORD mode. The RESET position is u

to discharge record capacitor C9 before starting anot er
'RECORD ramp. ]
4-98. The staircase voltage through switch S1 is ;the
reference voltage to the rnarker-dot generator circuit.
Switch S1 is mounted directly on circuit board assembly

AS5. The switch may be used to disable the marker- dot .

generator when a marker- dot is not desured

. 499 The ‘scanning signal for the strobe comparator is
.connected to one side of the FEET/DIV, NSEC/DIV
attenuator network. The other end of the attenuator
network .is driven ' by the delay yoltage from the
marker-position amplifier. The attenuation expands the

display when the Model 1815A or 1815B is used in an
' expanded mode. The UNEXPAND posizion of the

»UNEXPAND/FINDER swntch is used to bypass the
attenuator and provide a quick reference to the
unexpanded display when an operator is observmg an

! \
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.expanded waveform In the expanded ‘condmon the
. attenuated scan signal can be positioned over the entire
-+ strobe ramp (decade range) by the delay voltage from the

marker-position amplifier.

4-100. The unattenuated staircase - voltage: for. the
oscilloscope horizontal amplifier is connected across
resistor R22 to connector P1-1. The unattenuated scan is

~also connected through resistor R14 and P1 11 for use as

an X-axns recorder srgnal

4-101. Transistor Q12 is the reset‘ blanking amplifier.

Each time that the reset driver-generates a reset trigger, the -
trigger is also applied to the base of amplifier transistor
Q12. During unblanked operation, pin P1-17 normally has
a slight negative current due to the voltage divider action
of resistors R30 through 'R34. When reset-blanking
transistor Q12 conducts, it decreases negative current at
pin P1-17 to blank the display.

4-102. The dot-to-dot blanking pulse is applied to the .
base of transistor, Q13. The output of Q13 is dropped

" across resistor R35 to P1-17 to blank the CRT after

presentation of each dot.

4-103. Resistor R32 forms a part of the internal/external
horizontal source selection circuit. When the oscilloscope
horizontal amplifier is to be driven by the internal scan
generator, a negative 100-volt level is supplied by P1-3.
When external horizontal control is selected, the negative
100-volt dc is removed from P1-3, and the voltage from
the external control source is used as the blanklng voltage.

4104, MARKER DOT CIRCUIT DESCRIPTION

~ 4-105. The,MARKER POSITION andfMABKER ZERO

potentiometers (R10 and R11) select the marker-dot

‘position on the CRT and provide the marker-delay voltage

to the expand attenuator. The marker -position voltage -
drives the input of the marker position buffer amplifier
Q14 through Q17, a unity-gain, low. output impedance
amplifier. The amplifier supplies a dc level (delay voltage)
to one side of the marker-dot comparator, and the delay

- voltage to the EXPAND attenuator.

- 4-106. The delay voltage sets the point on the CRT where
' marker-dot presentation will occur. The other side of the
- marker comparator is driven through diode CR16 by the

unattenuated scan signal from the scan generator. When
the scan level is equal to the marker-position level, the
comparator switches and triggers the bistable marker

_mulitivibrator whicn causes one dot on the CRT display to
_ intensify. The next time the scan generator monostable
- multivibrator (Q1 and Q2) is triggered, it sends a pulse to -

the marker multwrbrator through capacitor. 025 to reset.
the circuit to normal dot intensity.

4107 The MARKER POSITION potentlometer (R10)

~ and MARKER ZERO notentiometer (R11) are connected

in series and supplied with current from current source

o o o an
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\024 The marker-posltlon voltage is the sum of the

e voltages ‘across potentiometers R10 and R11. Euther‘
'potentiometer ‘R10 or R11 is capable of generating a
marker-posmon voltage in' excess of 10 volts and either

can move the marker dot over a 10-division range. The

' UNEXPAND/FINDER switch shorts out the MARKER
' "POSITION control to determine the marker reference

point as set by MARKER ZERO potentiometer R11.

= ‘d-toe MARKER OVER-RANGE CIRCUITRY.

4 109 When the sum of the voltages across R10 and RII
~ causes the marker to move beyond 10 divisions, the
_ calibration of MARKER POSITION potentiometer R10 is

- invalid.' A current source (Q25) supplies a current equal to,
that supplied by Q24 to resistors R62 and R63. The

OVER RANGE CAL potentiometer (R62) is normally set
so' that the sum of .§ 52 and R63 is 5000 ohms. The

voltage developed across R62 and R63 is equal to, the
maximum marker-position voltage allowed for calibrated

operation. The voltage is applied to one input of the
over-range comparator transistor Q26. The - other

-~ comparator input (Q27) is driven by the marker-position

voltage. Transistor Q26 is normally conducting. When the
marker-position voltage exceeds tnhe calibrated range, the

‘comparator switches. Transistor Q27 conducts, draws

current through tunnel diode CR22 which switches to the

_high-voltage state, and transistor Q28 saturates. Current

through Q28 turns on MARKER UNCAL lamp DS1.

4-110. MODEL 1817A SAMPLER CIRCUIT
DESCRIPTION

, " '4-111 SAMPLING TRIGGER CIRCUITS.

4-112. ‘The strobe trigger from the TDR/Sampler is used
to trigger the sampling gate in the Model 1817A. The

~ strobe trigger is a positive pulse ac coupled to the base of

transistor Q1. Transistors Q1 and Q2 comprise a switch
which saturates when the strobe trigger appears. The

negative output step from. the saturated curcunt is coupled

through capacltors C4 and C5.

- 4-113. The signal component coupled through capacitor
. C5 is applied to the base of transistor Q3. Transistors Q3
and Q4 comprise a second saturating switch. When the '

second pair saturates, the output is coupled through

_capacitor C6 as a positive current into step-recovery diode
CR1 on assembly A2. The charge current is injected mto

dlode A2CR1 for approxumately 6 nanoseconds.

4-114. The pulse from the tngger amplifier on assembly

A1 is also coupled through capacutof A1C4 to delay line

. DL1. The negative current from DL1 arrives 4

nanoseconds after the set pulse from trigger amplifier
A1Q3 and Q4. The large reverse current from delay line

" DL1 removes charge from A2CR1. As soon as the stored

charge has been removed, diode CR1 changes from a low

. »lmpedance to a. hlgh |mpedance. causing a large negative

12

| Model18I5A/18158/1817A'
\ * .

'fast voltage pulse. Step-recoverv dcode CR2 has a dc

forward current from~ ootentlomete' A2RI At all times.

“The large negative pulse from diode CR1 vemoves the

quiescent charge from CR2 and a faster negative pulse is

- generated as CR2 changes to a high impédance. This pulse

is coupled to the shield circuit of the sampler assembly to
momentarily forward bias samplmg diodes A7CR1 and
A7CR2

4-115. The voltage regulator networks associated with .

A1VR1 and. A1VR2 establish the required biasing for
operation of the saturating trigger ampllflers
Potentiometer A2R1 is adjusted to establish the proper
operating forward current for step-recovery diode CR2.

41'16 " DEVELOPING THE SAMPLE.

4-1 I7 In the qutescent condmon voita~2 divider network -
R7 through R15 applies an approximate 1:5-volt back bias .
to the sampler diodes. When the trigger is applied to the
sampler assembly and sampling diodes A7CR1 and A7CR2
are momentarily forward biased, sampling capacitors :
A7C1 and A7C2 charge toward the voltage standing on the
line between J2 and J3. After the. sample period, the
charge on A7C1 and A7C2 is applied through the voltage
divider network to the input amplifier on assembly A3.

4 118. When the external tunnel-diode pulse generator is

connected to INPUT J2, it loads the sampler assembly
with a quiescent current. This current acts as an offset to
the display on the CRT and causes the display to change
whenever the test load is changed. To eliminate the offset,
a dc voltage is supplied through' J1-T and the circuit

- associated with A3Q1, A3L8 and A7R3. The value of the

dc current nulls the offset current from the tunnel-diode
pulse generator.

4-119. LOW-FREQUENCY DISTORTION.

4-120. Since the sampling diodes (A7CR1 and A7CR2)
have finite capacitance, high-frequency signal components
at the input to the sampler will affect the sampling loop
even though the diodes are reverse biased. This capacitance
coupling causes low-frequency distortion. To eliiminate the

distortion, a component of the input signal is dropped

across resistor R3 through a capacitive divider network to
transistor Q2A in the differential emitter follower. This
network is adjusted to simulate the sampler diodes so that

. frequency components through the back-biased sampler

diodes appear as common mode voltages to the amplifier
(Q2A, Q28 and MCI)

4-121. Transistors A3Q2A and B form a dual-differential
emitter-follower network which provides isolation to the .-
input terminals of microcircuit MC1. When the sampling
occurs, the voltages from the sampler capacitors are
applied through the voltage divider to the base of

" transistor Q2B. The sampled voltage unbalances the dual

emitter-follower circuit. Microcircuit MC1, an operational

02658-1
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~provides isolation 'for the output from the microcircuit
* and sufficient current to drive the sampler cable and input
~attenuator in the Model 1815A. The output from Q3 is

L B "connected, through J1-H. The overall gam of the sampling

preamplrfrer is approximately 15.

4 122. The feedback from the Model 181 5A vertlcal
ampllfler is applied to pin J1-D. The feedback -
. proportional to the voltage stored on the stretcher crrcurt.

~of the Model 1815A and is applied to a voltage divider

- between the bases of OQ2A and Q2B. When the system is
~ operating at 100-percent sampling efficiency, the feedback

- loop charges the sampler circuit to the true level of the

sampled input during the instant of sampling. Otherwise,
in the countdown mode, the feedback charges the sampler
~ circuit toward the true value of the sampled input.

l‘ 1 4-123. When the two transistor brases and' the sampling
capacitors (A7CR1 and A7CR2) are fully charged the
.next sampled level will appear as a difference between the
voltage stored on the sampler capacitors and the new
: voltage accepted. Microcircuit MC1 will respond to the
' -difference voltage and change the voltage stored within the
vertical amplifier circuitry of the Model 1815A only by
‘the amplitude of the difference detected.
r ' ]

4-124. As the signal level changes, feedback from the
vertical amplifier will cause'the bias level on the sampling
diodes to shift correspondmgly See Figuré 4-11. The bias

F centered electrlcally on’ the incoming signal. If/the signal
) varies more than %1 volt from- the 'level on‘the samphng
diodes, one of the dlodes will conductr This factor’ hmnts
the dy?émlc range of the sampler to :l*l volt.

"r’{ /r
3 +av
;‘ L - ../};/‘. ~~~~~~~~~~~~~
f’ slsNAu LEVEL _, e

fraure 4-1l Srgnal Level Shrft
A
l )l
4-125. Ad,usnng REaPQNSE pqtentlometer A3R16

affecting the samplmg Tlme See Frgure 4-12. Decreasing

V P ' - q ! | ‘
. "l‘ [ |

o : e -
LA

‘I_;
|

level shift keeps the samplmg diodes (A7CR1 and A7CR2)

changes the*/ blas voltage ‘."lpplled to\the sampling diodes, .

amphfler offerrng gam and good common-mode rejectron -
ampllfles the differential voltages. Emitter follower Q3

o o Section IV . .
Paragraphs 4-122 to."ftl‘-l 29 .

the sarnpling time increases bandwidth (improving
rivetime) but decreases sampling efficiency. Increasing
sampling efficiency slows the risetime but decreases noise.

|
|
|
|
r

!

|

|

!
—.i | oud i
SAMPLING TIME

1430A~-A-4

SAMPLING TIME,

Figure 4-12, RESPONSE Adjustment of Sampling Time

4-126. Potentiometer A3R16 is adjusted to reverse bias
sampling diodes A7CR1 and A7CR2 at a level that will
allow the sampling gate fo_provide tne proper system
risetime. The CEN BIAS potentiometer (R14) is adjusted
for optimum balance of sampling gate pulses. Capacitor
A3C6 is adjusted for optimum common-mode rejection of
the feedback signal at test point TP1. Capacitance C3
(screw on chassis) is adjusted for: optlmum low-frequency
common-mode distortion.

| 4-127. STEP TRIGGER GENERATION.

4-128. Assemblies A4 and A5 are normally used to trigger
a tunnel-diode pulse generator. In sampling operations,
they may be used to generate a sync pulse. The step trigyer
from the step comparator of the Model 1815A is applied
to pin J1-L. Transistors Q1 and Q2 form a differential
‘amplifier. The step trigger is amplified and coupled

- through diode A4CR1 to trigger the external tunnel-diode

pulse generator at J4. Tunnel diode A4CR2 sharpens the
tngger pulse

- .4-129. The reset pulse is derlved from the Model 1815A

trigger hold-off circuit at the middle of the hold-off
period. The reset pulse appears ahead of the next step
trigger and is-applied to the base of transistor A5Q1. The
pulse output from A5Q1 is coupled through A502 and
A4Q3 to reset the external tunnel- diode pulse generator.
Voltage regulator A4VR1 limits the amplitude of the reset
puise to a safe operating level. Diode A4CR1 blocks the
reset transition from the differential amplifier to prevent
generation of a second . trigger pulse when the external
‘tunnel-diode pulse generator resets. Transistor A5Q2
controls the bias level on the external tunnel-diode pulse
generator for optumum TDR tnggermg A bias voltage

. from the Model 1815A controls current through A5Q2

Lo

iand the externai tunnel dlode for mlmmum jmer in the

,TDR pulse AN S A

R . L \ ‘ )
o o -
t s o ) 1y
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Model 1816A/1815B/1817A

oy T:é‘blqs”_-l‘.ﬂecommer@éd Test E:quipment o .

,Sﬂdhm Termination

, .
o
: ’

| Requu‘ed S . Reduired.for
: | Model Characteristics
;o T'evs‘ti'Pd\n:lér}Supply HP .05t0 2V £.01% Sensitivity calibration.
e T Harrison Less than 1 ohm Performance Check.
| 61 1‘1’A output impedance :

1 Tunneldlode Pulse | HP1 1‘:06A‘ | Risetime and overshoot, step -
Generator : delay and adjust, stretcher
N balance, sensitivity cal.,

Bias adj. , ‘
| Performance Check.
Square-wave Generator HP2118 100 kHz, 2V p-p, | Commbn-mode rejection,
| o S or . 50-ohm output, low-frequency distortion,
"HP222A ~ 60 ns pretrigger Minimum delay adj.
B x ' Performance Check.
Monitor Oscilloscope 140A o Stretcher gate width, Diode
: 1421A Bias adjust, common-mode
1402A ‘rejection adj, Staircase
or offset adjust.
180A .
1820A
1801A
DCVTVM HP412A Vertical balance adjust.
| Signal generator HPE12A | 500 MHz, 140 mV Diode bias adj. only.
| S . B ‘ '
HP606B 500 kHz to 5 MHz - Performance check only.
, -at 160 mV p-p ' : ‘
HP608D 10 MHz to 420 MHz Performance check only.
‘ at 160 mV p-p
: ,Time-ﬁ\ark Genérator Tek Typg Time/div cal. |
: | 184 Performance Check.
X.1.0 Attenuator \- Time/div cal.
o - Perfprmance Check.
Short (APC-7) Zeroadj.
_ ‘ Performance Check.
~ Power divider Time/div cal., Minimum delay
3 N ‘1’ adi. N 4
Performance Check.
‘60 NS Delay Line Minimum delay adj.
: Performance Check.
Adjustment prqceddres.

Performance Check.
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""5 4. Test equipment

~ B1. INTRODUCTION.

.. 52. This section provides adjustment procedures and a
.. performance check for the Model 1815A/B and 1817A
TDR/SampIrng group. The performance check may be
-used a&s an incoming inspection, or after repairs or

adjustments have' been made, to verify that the

~instruments’ meet the specifications listed in Table 1-1.
: When the rnrtral ‘performance check is made record the
. indications on the Performance Check Record. These
_-indications may be useful for comparisons with equipment

performance at a later date. Refer to Paragraph 5-19 for

. adjustment procedures

53. REQUIRED TEST EQUIPMENT.

recommended for
performance check and adjustments is listed in Table 5-1.

- Similar equipment may be substrtr.ted provided it has the

requrred characterrstrcs as hsted in the table.

'_55 PERFORMANCE cuscx

56. Install the Model 1815A or B in the oscilloscope and
- allow at least 10 minutes for warm-up. Perform the checks

and aiustments in the same sequence as they are listed.
Sucoeer’ -1y steps are dependent upon the control settings

. and re-..fts of prevrous steps.

57. MODES OF OPERATION

o a Set the Model 1815A controls as follows:

CSCAN L. 'NORMAL

MANUAL/DENSITY ................ 'mid-range

- FUNCTION ........ N TRIG +
MARKERPOSITION .................... 0.00
MARKERZERO .................cuunes. ccw
'NORM, SIGNALAVG ................. NORM -
VOLTSDIV .......ccvvvo.... P, .5

- TRIGGERLEVEL .............. ... 2-3 o’clock
NSEC/DIV .......ooooviiiiiiiiin, 1
NSEC/DIV EXPAND ..... e et 1
VOLTS/DIV CAL vernier . . ........ CAL (detent)

~ b. Rotate TRIGGER LEVEL control over its range. A

free-running trace should be present for all.settings cw
- from 12 [ ‘clock and for no setting ccw from 120 clock '

. Set the NORM, SIGNAL AVG switch to SIGNAL

AVG. The sweep rate of the display should slow. Reset the

) 'NORM, SIGNAL AVG switch to NORM.

\

both the |

o : Section V
Paragraphs 51to 58

SECTION v
PERFORMANCE CHECK AND ADJUSTMENTS

d: Set the SCAN switch to START and release it to
SINGLE One sweep should occur. |
! \
e. Set the SCAN swrtch to MANUAL and wrn the
MANUAL/DENSITY control. A single dot should move
from left to right across the display as MAN-

) UAL/DENSITY is adjusted clockwise.

f. Set the -.)CAN switch to RESET and then to

| RECORD. A single sample dot should move from the left

to the right of the display. The total time for one
excursion should be between 1 and 2 minutes. |

g Set the SCAN swrtch to NORMAL

‘h. Set the VOLTS/DIV switch to .005.

il Observe the trace and set the SCAN switch to

| DETAIL. 'l_'he sweep rate should slow.

j. Set the SCAN switch to NORMAL.
k. Set the VOLTS/DIV switch to .5.

m. Adjust the VERTICAL POSITION control over its *
range. The displayed baseline shouid travel equally up and

. down on the dlsplay ahout 2 dwrsrons from the center

graticule line.

- 58. MARKER DOT.

a. Adjust the HORIZONTAL. POSI‘TION control on the :
oscilloscope mainframe to allgn the bright dot with the far
left graticule.

b. Set the MARKER POSITION control to 10.0 (fully '
cw). The bright dot should be exactly on the right-hand

graticule line.

"¢ Hold the UNEXPAND/FINDER toggle switch in the -

FINDER position. The bright dot should reset to the

~left-hand graticule line. Release the switch.

d. Adjust the MARKER ZERO control cw. The
MARKER UNCAL lamp should light as the bright dot’

travels beyond the right-hand graticule line (llghts before

dot is 5 mm beyond the line).

e Reset the MARKER ZERO control ccw. The
- MARKER UNCAL lamp should go out before the bright
| dot returns to the rrght-hand graticule line.
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S Paragraphs 5-9 to 5-11
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Model 1815A/18158/1817A

TABLE 5 2. lNDICATOR LAMP CHECKS

)
, .

INDICATOR LAMP CONDITIONS

f NSEC/DIV FEET/DIV

SAMPLING

" ON OFF

b TDR' TIME

oN | oFf

TDR AIR POLY or
VAR

= "5-9 INDICATOR LAMPS

- 510 Set the FUNCTION switch to the. positions
- indicated in Table 5-2. Check for the indicator lamp
‘condrtrons described in the table.

" 811, VERTICAL SENSITIVITY.

" a. Set the Model 1815A controls as follows:

FUNCTION ..............cuuiu, . TRIG+
TRIGGER LEVEL ............. ~.+... 20'clock
SCAN . .ottt NORMAL
MANUAL/DENSITY ................ mid-range’
NORM, SIGNALAVG .......... e NORM
NSEC/DIV ..o e 1.
VOLTS/DIV vernier .............. CAL (detent)

If similar equipment is substituted for
'the HP Harrison Model 6111A Power -

Supply, it must have an extremely low

~ output mpedance (less than 1 ohm). Ifa °
~'power isupply or voltmeter calibrator
with a lhigh output impedance is used,
‘damage  to the sampler and/or power

.. supply may occur. '

In. substltuted equipment, voltage
transrents may be present that exceed
the mammum safe input of the sampler.
These translents will occur between
switch, posmons on the voltage or
multiplier range switches. To avoid

' damage. to the sampler, disconnect the

iy, input - before changrng voltage = or
e .’j." i mbltiplier settmgs '

b Connect the test power supply to the remote
sampler- INPUT

 VOLTS/DIV

| ’fllter capacitors.

ON

.c. Set the VOLTS/DIV switch and adjust the power
supply as indicated in Table 5-3. Check for the deflections
indicated in the table. Alternately connect and dlsconnect
the power supply to make the tests.

: Note

For tests beyond the .05 range, connect
a 1-uF, 200-V filter capacitor to each of

- the two terminals adjacent to test point
TP6 on board assembly Al See Figure
5-1.

' TABLE 5.3. VERTICAL SENSITIVITY TESTS _

" POWER SUPPLY DEFLECTION

SETTING

2 div +3%
b div +3%

1V (do 'not exceed)
1V (do not exceed)

- .8V . , - 8div 3%
CA , - 8div 3%
160 mV - | 8divt3%
80mv ' 8 div +3% ‘
40mV ' - 8div £3%

d. Disconnect the test power supply and remove the

0

e. Set the Model 1815A controls as follows:

CFUNCTION ................ e .. TIME
PIDIV .. FU 2

f. Connect the 50-ohm termnnatlon to the remote
sampler OUTPUT :

g. Connect an external tunnel dlode pulse generator for

- TDRoperations.

h. Adlw ust TUNNEL DIODE BIAS to observe a TDR
step on the oscllloscope if necessary. ,
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Figure'-1. Filter Cabacito‘r.Connection

[

i. Adjust the plDIV CAL potentlometer for exactly 5
dwnslons of vertical step amphtude.

N

. Disconnect,the tunnel-diode pulse geherator.

E 512 HORIZONTAL DEFLECTION.

Connect the Time-mark Generator to the remote
sampler as shown in Fugure 5-2

!

o e, R T——r—Ty
-

S T R eE v ri o e

v T

| TiME-MARK
b | GENERATOR

‘ o » ‘ DIVIDER
! ‘ o ‘ \ TERM!NATION
' ’ - ’ 1815A- A‘s

)

the Signal Generator.

Table 5-4 Honzontal Deﬂm.‘tuon Test ,Wlth

Time‘-mark DEFLECTION
Generator

1 uSEC . |1 mark/div £3%
S uSEC |1 mark/div 3%
.1 uSEC |2 marks/div +3%
.1 uSEC |1 mark/div 3%

50 ns 1 cycle/div £3%
20 ns 1 cycle/div £3%
10ns 1 cycle/div 3%
5 ns 1 cycle/div 3%
2ns 1 cycle/div £3%
2ns  |1cycle/2 div 3%

b, Set the FUNCTION switch to TRIG+.

'c. Set the NSEC/DIV swutch pair and the Time-mark
Generator as required in Table 5-4. Adjust the TRIGGER

LEVEL control for a stable dusplay

d. Dlsconnect the Time-mark Generator and connect

fl
\

e. Perform the remainder of the horizontal deflection
" tests (Table 5-5) with the Signal Generator cpnneeted. ‘

f. Disconnect the Signal Generator.
g. Set the FUNCTION switch to TIME..

h. Connect a Model 1106A Pulse Generator to the
remote sampler for TDR tests.

. i. Connect an open-ended cable or air line to the
remote sampler OUTPUT. The length of the line should be

between 10 and 50 centimeters.

Table 5-5. Horizontal Deflection Tests With
Slgnal Generator

'NSEC/DIV | EXPAND | SIGNAL | DEFLECTION
| | GEN ‘
1 cycle/2 div
+3% s
3 + peaks/10 div
3% (2 complete
cycles) :
2 + peaks/10 div
+3% (1 complete
cycle)
| leycle/div
g m

RO
Ot

Time- nf(ark Generator . .
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LENGTH OF
TEST LINE

1818A-A-7.

" Figure 5-3. Test Line Measurements

" m, Record the length of the line adjusted in the step
above

n. Set the FUNCTION switch to AIR. The horizontal

length of the line should be half +5%' of the length
\ obtined in the TIME postion.

p. Set the FUNCTION switch to POLY. The horizontal
length cf the line should be one-thlrd 15% of the length
obtamed m the TIME posmon

q Set the FUNCTION switch to VAR Ad]ust the VAR
potentiometer over its range. The horizontal length of the

~line should vary between the length. measured in AIR
' ,posmon and that measured in POLY position.

)

r. Disconnect the test cable and connec =
remote

5-13 RISETIME AND NOISE

~a. Set the . FUNCTION swutch' to TIME. The

oscilloscope should dusplay a risetime of 35 ps or less with

less than 5% overshoot when usmg an HP Model 1106A
Tunnel duode Pulse Generator. -

t

b. Discohnect the 50-ohn. termination and connect the

short to' the remote sampler OUTPUT. Observe the trace
following the shorted return. Reflections should be less
than 110% (l dwnsuon when on the .1 p/DIV range)

c Set the FUNCTION swutch to TRIG+..

d Remove the - short -and reconnect the 50-ohm

" termmatlon. :

e, 'Reitioue the external tunnel-diode pulse generator.

lASx cgmtrol for a

the lSSEC/ lV swnt&h pair so that the length. |
rom 5 to 10 divisions. See Figure

50-ohm
sampler

S

f Set the VOLTS/DIV swutch to .01 and vermer to

| CAL (detent)

g Set the MANUAL/DENSITY control fully clockwuse

" h. Set the TRIGGER LEVEL control for a free-running

trace. Displayed noise should be less than 8 mV (excluding

. random dots). To determine noise, visually measure the
~ peak-to-peak amplitude of the baseline (including random

dots) and take two-thirds of the measured value.

5-14. DYNAMIC RANGE.

a. Connect a square-wave or pulse generator to the

remote sampler INPUT (Refer to Table 5-1.)

b Connect the pulse generator trlgger to the Model
181 5A INPUT connector.

“c. Set the Model 1815A VOLTS/DIV control to .2.

d. Set the pulse generator to supply a frequency of
from 100 kHz to 1 MHz.

‘e. Adjust the controls of the Model 1815A for a stable
display of two or three pulses. \

: E CAUTION 3

Do not exceed a 1-volt peak-to-peak
" input to the remote sampler.

f. Slowly increase the amplitude from the pulse
generator up to 1 volt peak-to-peak. The displayed pulse
'should remain undistorted and unbroken.

REMOTE

| SQUARE-WAVE sampLerl

GENERATOR

DIVIDER DGE?.'XSY 59-0HM
LINE TERMINATION
- 1815A-A-8

- Figure 5-4. Pulse Triggering Test Setup

02658-1
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i ',"."‘,::‘Model 181 5A/181 senenA
S 515. PULSE TRIGGERING

o a. Connect the equupment as ollustrated in anure 5-4

b Set the FUNCTION swutch to TRIG+

G Adjust the square-wave or pulse generator amphtude

. for a 500-mV pulse displayed on the oscilloscope (This
- 5sets the tngger mput to 50 mV).

d Vary the generator frequency between 50 kHz and

~ 10 MHz. By adjusting TRIGGER LEVEL, stable triggering
- should obtained at all frequencles (Reset NSEC/DIV as

necessary when changing frequencies. Vary
MANUAL/DENSITY at Iow frequencies to check for false
dlsplays ) ‘

e Dlsconnect the square-wave or pulse generator

. TRIGGER

INPUT\ .

REMOTE |
SAMPLER

SQUARE-WAVE
GENERATOR

POWER

DIVIDER 50-0HM .

TERMINATION

18i13A-A-9 B

Figure 5-5. CW Triggering Test Setup

5-16. CW TRIGGERING.
a. Connect the'equipment as illustrated in Figure 5-5.

b. Adjust the signal generator for an 80-mV
peak-to-peak trigger to the Model 1815A INPUT.

c. Adjust the Model 1815A TRIGGER LEVEL control_

" for stable triggering.

, d Set the controls and check the jltter as described in
~ Table 5~6 o

e. Jitter at any frequency should be less than 2% of

. sngnal period plu« 10 ps when sugnal amplltude is at'least

80mV

f Dlsconnect the signal generator '

o

3 /
)

i

fo Sectuon V
Parag'aphs 515 to 519

‘f'lv"able 56, cw Triggering Tests

- FREQ MAX JITTER -

NSEC/DIV

500 kHz 40 ns
- 1MHz. |20 " 20ns
5 MHz 5 4 ns
10MHz | 2ns
50 MHz 510 ps
100 MHz 210 ps
200 MHz 115 ps
420 MH:z - b5ps

5-17. TDR JITTER.

‘a. Connect the Model 1106A Pulse Generator to the
remote sampler INPUT for TDR use. -

b. Set the FUNCTION switch to TIME.
c. Set the NSEC/DIV switch to1.

d. Adjust TUNNEL DIODE BIAS if necessary to obtaln

- a TDR step display.

e. Set the NSEC/DIV EXPAND switch to .01.
- f. Set the p/DIV switch to .01.

~'g. The jitter on the leading edge of the bulse should be -
less than 15 ps. :

5-18. ADJUSTMENT PROCEDURE.

' 519, PRELIMINARY SETTINGS. |

a. Set the Model 1815A controls as follows:

FUNCTION ...................... TRIG+
VOLTS/DIV ........cone .. PR 5
- NSEC/DIV and EXPAND ................ 1
SCAN ................ PRI NORMAL
MARKER POSITION .......... ... 000
MARKER ZERO ...... e e fully ccw
NORM, SIGNAL AVG ........ +ve... NORM
TRIGGER LEVEL ........... e fully cw
HOLDOFF .............. e fully cw
MANUAL DENSITY ............. mid-range
TUNNEL DIODEBIAS ........... mid-range

p/DIV and VOLTS/DIV CAL pots . .. mid-range
p/DIV VOLTS/DIV CAL vermer detent (CAL)

- b. Remove the bottom side covers from the Model 180

Oscilloscope and turn the oscilloscope upside-down.

c. Remove the covers from the remote sampler.

d. If major repairs have been made to the Model 1815A
and remote sampler, center all internal adjustment
controls in both units. If only slnght repaurs have been
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made leave the adlustment controls as they are and
prooeed to the next step S
sampler approxlmately 1/6 turn from fully cew.

| f Connect a monitor oscllloscope to test pornt AlTPS
"~ in the Model 181 5A

T ‘A‘IRSI. AITPS
3

:'\;7"! " Figu‘r'e 5.6. Preliminary Adjustments
g Adjust STRCH GATE potentiométer ATR30 for
. pulse width of 400 ns on the monitor oscilloscope.
‘ h. Disconnect the monitor oscilloscope. .
i Connect a DC VTVM to test point ATTP2.
. j. Set the VOLTS/DIV control to .01.
k. Adjust. the Model 1815A VERTICAL POSITION
- control for a O-volt indication on the DC VTVM. (The
o " trace on the oscilloscope wrll be approximately on the

center of the CRT.) . |
'm. Adjust VERT BAL potentiometer A1RS51 to set the
b baseline on the center graticule of the CRT. '
- n. Disconnect the DC VTVM.
. 5-20. DIODE BIAS AD\J.

T - a.-Connect a sign'al generator to the sampler INPUT.

- Set the signal generator to provide a sinewave of 140 mV
at ’approximately 450 Msz. .

b. Connect a 50-ohm termlnatron to the remote
, sampler OUTPUT

lllllllll
,,,,,,

e Set BIAS ADJ potentaometer A2Fl1 in the remote o

!

Model 1815A/18158/1817A

c. Set the Model 1815A TRIGGER LEVEL control so -
: that the time base free-runs (cw from 12 o'clock).

~d. Connect_.a 1umper from A3TP1 in the remote
sampler to. ground (trace on CRT wrll be mcoherent)

o

A3RI6 A3TPI A3TP2
A2R|

Poess w,»m.,..w:n-xmmnm.mw\w;,y‘j'y v,

n \lx lsA lqm ‘.‘f‘!l‘"

1818A-A-24

Figure 5-8. Stretcher Gate Triggering

' I




‘ ' . o ' N . ; ) I . . .
! Vo e R . . : . : . " \

Section v
Paragraphs 5-21 and 522

© ' 026681

e Model 1"et,5A/’1‘ai,5e/13,1 n

§

e Connect the monitor oscllloscope to A3TP2 in the

shown in Figure 5-8.

f. Set the momtor osmlloscope sweep tlme to 2 .

usec/cm o

g. Set BIAS ADJ potentlometer A2R1 in the remote
| . sampler fully ccw. Slow!y adjust A2R1 to achieve the

‘maximum peak-to-peak amplitude of the ‘envelope

observed -on the monitor oscllloscope (maximum point is
normally 1/4 turn from ccw).

_h. Adjust CEN BIAS ‘potentiometer A3R14 .in the ‘
remote sampl:r to obtain a waveform on the oscllloscope'
most like waveform 2in Flgure 59,

WAVEFORM |

WAVEFORM 2

: remote sampler. Tngger the monitor oscilloscope from the
. stretcher gate. signal at AlTPS m the Model 181 BA as
‘ " remote sampler INPUT

" 18I18A-A-4

' I ' : - WAVEFORM 3

Figure 5-9. Diode Bias Waveforms

i. Disconnect all test equipment. Leave the 50-ohm
termination connected. .

521 COMMON-MODE REJECTION ADJ.

a. Connect a square-wave generator, set for 50 mV at
100 kHz, to A3TP1 (feedback) in the remote sampler.

b Connect the monitor oscllloscope to test pomt
A3TP2 in the remote sampler.

‘c. Set the Model 1815A TRIGGER LEVEL control

l
fully counterclockwise.
\

d. Use an insulated screwdriver to adjust capacitor :
A3C6 in. the remote sampler for a minimum amplitude

display on the monitor oscilloscope. Hold the covers in
place on the remote sampler to check the adjustment of
A3C6

L

522. ”mser,lme AND OVERSHOOT.

a. Connect a tunnel-diode pulse generator to the

r

b. Set the Model 1815A TRIGGER LEVEL control,
clockwrse untll the tume base free-runs ‘

c. Set the NSEC/DI\( EXPAND switch to .01.

‘d. ‘Adjust VOLTS/DIV and CAL vernier for an
eight-division amplitude. (If the step is not displayed, '

adjust TUNNEL DIODE BIAS slightly )

e. Set the Model 181 5A NORM SIGNAL AVG swrtch
to SlGNAL AVG. ‘

K Adjust Response potentiometer A3R16 in the

- remote sampler for an oscilloscope display of 33 ps
-risetime. Overshoot should be less than 5%.

181BA~A-23
{

" F igure 5-10. S\ampling, Efficiency Adjustments
| g. Set the Model 181 5A.controls as follows:

NORM, SIGNAL AVG .............. NORM

MANUAL/DENSITY .......... ... full ccw
NSEC/DIVEXPAND ............... L
VOLTS/DIV CAL vernier ....... CAL (detent)

h. Adjust SMOOTH potentiometer ATR11 in the
Model 1815A for greater than 100% sampling efficiency

(see Figure 5-11).

i. Ad;ust STRCH GATE potentlometer A1R30 (shown
in Figure 5-6) in the Model 1815A for maxlmum sampllng
efficiency (max dot separatlon) y

j. Readjust SMOOTH potentiometer A1R11 for 100%
sampling efficiency and recheck Steps d through j.

k. Disconnect the tunnel-diode pulse generator.
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4
3
4

: A

GREATER THAN 100%

I8I5A-A-3

Figure 5-1 1. Sampling Efficiency Displays

523. elAs CENTERING.

a. Set the Model 1815A TRIGGER LEVEL control SO
that the tlme base free-runs

b. Set the VOLTS/DlV switch to .5.

~ ¢. Rotate the VERTICAL POSITION control over its

. range and adjust CEN BIAS potentioinater A3R14:in the -
remote sampler for equal swing up and down from the

 center graticule (typically 1.5 divisions each way).

5-24. LOW-FREQUENCY DISTORTION.

a. Connect the square-wave generator to the remote
sampler INPUT. Set the square-wave generator to supply a
0.5volt pulse at 100 kHz. (If using a Model 222A adjust
for a square-wave output )

b Connect the trigger output from the square-wave

~ generator to the INPUT 200MV MAX connector on the

Model 1815A.

c. Set the FUNCTlON “switch’ to select the trigger
polanty m use.

d. Set the NSEC/DIV and EXPAND swutch pair to 1K.

e. Adjust the TRIGGER LEVEL oontrol for a stable

display.

58

Model 1815A/18158/1817A

f. Set the Madel 1815A VOLTS/DIV switch and CAL

* vernier to derive an eight-division display of pulse
~ amplitude. |

i

~ g. Adjust capacity C3 (machine screw) on the remote
sampler for a display of pulse shape most like waveform 2
of Figure 5-12. Do not run the screw in to where it breaks .
the pickoff assembly. : '

3%.
ROUNDING
4

I1815A-A-5

Figure 5-12. Low-frequency Distortion Waveforms

h. Hold the covers in place on the remote sampler to
check the accuracy of the adjustment of C3 above.

. i. Disconnect all test equipment.

1

j- Replace the covers on the remote sampler.

'5-25. LEVEL AND.BIAS ADJ.

a. Set the Model 1815A controls as follows:

FUNCTION ...........covvnnennn, TRIG+
NSEC/DIV and EXPAND .............. 100
- TRIGGER LEVEL ............... fully cew

b. Set the TD BIAS interna! potentiometer A2R24

~ fully .counterclockwise. Readjust A2R24 until a baseline

just appears. Set A2R24 approximately 25 degrees
counterclockwise from the baseline point. ;

Figure 5-13. bias and Level Adiustmen.ts

026681
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~ Model 1815A/18168/1817A

c. 'Setvthe T‘RIGGER LEVEL control to 12 o’clock.

e. Rotate the TRIGGER LEVEL control to see that the '

time base free-runs for all positions cw and no position
ccw from 12 o’clock. If not, repeat Steps b through e and

reset TD BIAS less than 25 degrees

5'26 STAIRCASE OFFSET ADJ

a. Set TRIGGER LEVEL so that the tlme base

free-runs

. b. Connect the monitor oscilloscope (dc-coupled) to
test point ASTP3 in the Model 1816A. - :

I8I18A -A-28

Figure 514 Staircase Offset Adjustment

C. Set the Model 1815A MANUAL/DENSITY control
in the SCAN switch fully cew.

d. Adiust STRCS OFFSET potentiometer A5R20 so
that the staircase ramp starts at 0 3 volit on the momtor
oscnlloscope

e. Remove all test equnpment

| 5-27 MARKER POSITION ADJ.

a. Set the Model 181 SA controls as follows

FUNCTION e e ol . TIME
"MARKER ZERO ........... e fully ccw
MARKER POSITION v 000

d Set LEVEL RANGE potentlometer A2R8 fully
counterclockwnse Read;ust A2R8 untul the baselme just
. free-runs. , ’

SectionV'
Paragraphs 5-26 to 528

b. Adjust the HORIZONTAL POSITION. control on -
the Model 180A Oscilloscope to position the bright dot at.
the first graticule line. If the bright dot is not visable,
adjust MARKER ZERO until the bright dot just appears.

c Set the MARKER POSITION control to 10.00. -

-d. Adjust MARKER CAL potentlometer A5R57 toset
the brlght dot on the last gratlcule line. |

18I18A-A~28

Figure 515. Marker Adjustments

e. Hold the UNEXPAND/FINDER switch in the
FINDER position and adjust the HORIZONTAL
POSITION potentiometer to place the bright dot exactly
on the first graticule line.

f. Release the UNEXPAND/FINDER. switch and adjust
MARKER CAL potentiometer ASR57 to set the: bnght,

_dot at the Iast graticule line.

g. The adjustments in Steps e and f interact. Repeat the

two steps until both conditions are obtamed without

further adpustment

'5-28. MARKER UNCAL ADJUST.

a. Adjust the MARKER ZERO control to place the
bnght dot approximately 4 mm past the last gratlcule line.

b Adjust OVER RANGE potentiometer ASR62 to the
point where the MARKER UNCAL lamp just lights.

“¢. Reset the MARKER ZERO control ccw and check -
that the MARKER UNCAL lamp goes out before the

\ bnght dot reaches the last graticule line.
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3 529,' thE‘/’niV CAL.

and X10

a. Connect the ‘time-mark generator
attenuator as shown in Figure 5-16.
b Set the Model 1815A controls . as follows ‘
NSEC/DIV and EXPAND .................. 1K
FUNCTION e, TRIG+ ;
MANUAL/DENSITY ............... . mid-range Y

.| TIME-MARK
GENERATOR

| RemoTE:
] SAMPLER

DIVIDER 50-OHM.

TERMINATION -
1B15A-A-6

Figure 5-16. TIME/DIV Test Setup

o , s ’ ' B kN
¢. Set the time-mark generator for 1-usec markers.

d. Adjust the Model 1815A TRIGGER LEVEL control
for stable trlggermg . |

e. Adjust RAMP ADJ potentiometer A2R81 in the
Model 1815A to obtain exactly one marker per CRT
division. :

ISIBA-A-29

* Figure 517. Time.and Delay Adjustments

f. Set the NSEC/DIV and EXPAND switch pair to 100. -

510

g. Set the tume-mark generator for 0 l-usec markers

“greater than 0.3 V output on the time-mark generator.

" . r. Remove all test equipment.

Model 1815A/18158/1817A

A

h. Adjust capacntor A6C6 in the Model 181 5A for‘-

exactly one marker per CRT division.

:AGCH

ABCY9

A6C4q

A6CI3 . - ABC2  ABCE  1eisa-a-26
Flgure 518 Tlme/Dmsnon Capacltres
Set the NSEO/DIV and EXPAND control pair to 10

, 1. Set the time-mark generator for a 10-ns sinewave.

k. Adjust capacator A6C4 in the Model 1815A for
°xactly one positive peak per CRT divisicn. .

m. Set the NSEC/DIV and EXPAND switch pair to 1.

n. Disconnect the marker output and reconnect to the

p. Set the time-’mark generator for a 2-ns sinewave.

g. Adjust capacitor A6C2 in the Model 1815A for
exactly one positive peak per two CRT divisions.

5-30 MINIMUM DE LAY

a. Connect equlpment as shown in Flgure 519,

 b. Set the pulse generator for

.5-volt square-wave at .
100 kHz. ‘

02658-1




~ Model 1825A/18158/1817A

| AS SHORT AS

| squARE-WAVE | REMOTE
" GENERATOR | c4MPLER

OWER '
DIVIDER  6ONS N4
LINE TERMINATION
v 1815A~A~10

Figure 519. Mrnrmum Delay Test Setup
C Set the NSEC/DIV swrtch to 1.

d. Adjust the Model ‘181 5A TRIGGER LEVEL control
fora stable display. .

‘e. Adjust MIN DLY potentiometer A2R32 so that the

* " start of the leading edge of the first pulse occurs at
. approximately the third gratlculelme (See Figure 5-17 for
- location of AZR32) :

: f}._lg.-i?._jsconnect.all test equipment.

531, STEP DELAY AL,

a. Connect the tunnel- diode pulse generator to the .

remote sampler and terminate the sampler output into 50
ohms

b. Set the Model 1815A controls as follows:

FUNCTION ........oveeeenn.., TIME
NSEC/DIV and EXPAND ............... 1K
POV L . 2

‘¢ Set the HORiZONTAL POSITION. control on the
' Model 180A oscilloscope to begm the trace at the
left- hand graticule line.

d. Adlust the Model 1815A TUNNEL DIODE BIAS
control if necessary to obtain a step display.

e. Adjust STEP DLY potentiometer A2R49 to position
the step on the third graticule line (two divisions). (See
Figure 5-13 for Iocatrbn of A2R49.) -

f. Set the NSEC/DIV and EXPAND swrtch pair to 100.

g Ad]ust capacltor ABC13 to posrtron the step on the'

1 third graticule Irne (See Figure 518 for location of C13.)
L o
' 02658-1 |
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" Section V
Paragraphs 5-31 to 5-33°

h. Set the NSEC/DIV and EXPAND switch pair to 10.

i. Adjust capacitcr A6C11 to posrtron the step on the
thrrd graticule line. r

] Set the NSEC/DIV and EXPAND: swrtch pair to 1.

. k. Adjust capacitor A6C9 to position the step on the

| third graticule lme

~ 5:32. STRETCHER BALANCE.

a. Adjust the p/DIV' and CAL vernier to obtain a
display amplitude of from 5 to 6 divisions. '

b Adjust SMOOTH potentlometer A1R11 for 100%
sampling efficiency. .

AIR4l AIR35

‘AIR22 AR AIR33  1818A-A-20

‘Figure 520. Vertical Adjustrnents

- c. Alternately switch between NORM and SIGNAL
AVG.

d. Adjust' STRCH BAL potentiometer A1R35 so that
the display does not shift vertically when the NORM,
SIGNAL AVG switch is operated.

5.33. STRETCHER GAIN.

Adjust STRCH GAIN potentylometer A1R33 so that
the step amplitude does not change when the NORM

SIGNAL AVG swrtch is operated.

b"“ Repeat the STRETCHER BALANCE and GAIN
procedures until no further adjustment is necessary for
either requrrement ,

c. Drsconnect the tunnel-diode pulse generator and
50-ohm termination from the remote sampler

)
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S 534 seusmvmr cAl..

e meaphs 534 to 536

a. Set slrde swutch A1S1 to off
b Set the p/DIV swrtch to.2.

c Ad;ust the VERTICAL POSITION control to set the
trace on the bottom gratucule line.

N N
'

d. A’djust the.test. power supply to pro\)ide 250 dec.

e. Conn_ect the test power supply to the remete sampler

INPUT. _
'

If similar equipment is substituted for
‘the HP Harrison 6111A Power Supply, it
must have an extremely low output

_ impedance (less than 1 ohm). If a power
supply or voltmeter calibrator with a

- high output impedance is used, damage
to the sampler and/or power supply may
occur. .

In substituted equipment, voltage
transients may be present that exceed
the maximum safe input of the sampler.
These transients will occur between
switch positions on the voltage or
multiplier range switches. To avoid
damage to the sampler, disconnect the
input before changing voltage or
multiplier settings.

- f. Alternately connect and disconnect the test power
supply and adjust the Model 1815A p/DIV CAL 5 DIV
ON .2 potentiometer for exactly 5 divisions of vertical
deflection.

g. Connect a 1-uF, 200-V filter capacitor from ground
to each of the two terminals adjacent to test point TP6 on
board assembly A1. See Figure 5-1.

h. Set the o/DIV switch to .01.

i. Reset the test power supply for a $2.5-mVdc output.

i. Adjust the VERTICAL POSITION control to place
the trace on the bottom graticule line.

. k. Alternately connect and discorinect the test power
’ ‘supply and adjust STRCH GAIN potentiometer A1R33

for exactly 5 divisions of deflection. Repeat steps f
' through k until no further adjustment is necessary

m. Remove the 1-uF filter capacitors.

¥ Set the FUNCTION switch to TRIG+ |

p. Adjust the TRIGGER LEVEL control to cause the

~ time base to free-run

‘812

exactly eight d ivisions of vertucal deflection.

: wer supplv to provnde 400 dec'
\ QLN '
S. Adjust the VERTICAL POSITION control to place
the trace on the bottom gratlcule line. |

t. Alternately connect and dlsconnect the power supply
and set the VOLTS/DIV CAL' ‘potentiometer to obtam

R
AR e
AL

~ u. Disconnect the test power supply.
V. Set the FUNCTION switchto TIME.
w. Setthep/DIV switshto 2.

\‘|

x. Connect the tunnel diode pulse generator that wnll

be used with the system in TDR operations to the remote

sampler INPUT. Terminate the OUTPUT in 50 ohms.

y. Set slide switch A1S1 to NORM

2. Readjust the o/DIV CAL 5 DIV ON 2.0
" potentiometer for a step arnplitude of exactly 5 dwusnons :

(If pulse is not displayed, adjust TUNNEL DIODE BIAS
sllghtly) 3

5-35. BIAS ADJ.

a. Alterrately switch the FUNCTION selector between
TRIG+ and TIME.
b. The pulse should remain on screen in both positions

with adjustment of the TUNNEL DIODE BiAS control. If
not, adjust BIAS BAL internal potentiometer A1R41.

5-36. zeao ADJ.
a. Set the FUNCTION switch to TIME.
“b. Set the p/DIV switch 0.2

C. Remove the 50-ohm termination from the remote
sampler OUTPUT.

d. Adjust the Model 1815A VERTICAL POSITION
control to center the baseline on the CRT.

e. Alternately short and open the remote sampler
OUTPUT using the short recommended in the test
equipment table. \

f. Adjust ZERO ADJ potentiometer A1R42 until no

. baseline shift occurs between the open and shorted
‘output. See Figure 5-20 for Iot:atiOn.

g. Remove all test eqmpmem

h Replace the covers on the Madel 180A Oscilloscope.
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CUT ALONG DOTTED LINE

u

t

o |nstrument Serial Numbers
. (1815a/8)

t

_ (1817A)

"~ Performance Ch

- 1815A or B/1817A PERFORMANCE CHECK RECORD -

Section V.
eck Record

r Paraﬂe!fs ; ,f‘ I _ | ,‘cﬁ[ec.,( ‘ Limit
68 . MODES OF OPERATION
| - f. SCAN TIME 3 _—
513. ' HORIZONTAL DEFLECTION |
i. line length —_—
f k. TIME —_
' n. AIR ,, -
p. POLY ————
q. VAR ——
514 RISETIME AND NOISE
a. 3bps, <6% e
b. Reflections < 10% e
“h. Noise <8mV ——————
517 CW TRIGGERING -
e. jitter S —
518 TDR JITTER |
g <15ps —_—

612a
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INTRODUCTION

: \\"6.1" L

ff.jf62. Thls leetlon oonteins lnformetion for orderingi
3 lists  the parts in
o _elphenumerlo order by reference designation. Al

: repleoement parts, Teble 82

. chessis-mounted parts (assemblies, and parts not mounted

_‘on sssemblies) appear first, followed by each assembly.

| secrronvn Ll
REPLACEABLEPARTS o e

. - with sub-memblls (if sny) and components mounted on - -

: thet ‘assembly. Reference designations for groups of
L r‘ldentloal items may. be shown as TP1-TP9 followed by a

,slngle part number -and desoriptlon rndlcetlng that TP1

B through TP are  separate but ldenticel perts.

. 83, l’erts oonﬂsting of several smaller, yet separately
replaoeeble parts such as jacks or relays have all sub-parts

listed so that partial repiacement of these items can be

eooomplllhed Miscellaneous parts which aie not assigned

reference designetlons -appear at the end of the chassis

| - perts listing and at the end of each assembly Iistrng

6-4 ORDERING INFORMATION

'6-5. Many perts used in Hewlett-Packerd equrpment are .

~.nanufactured Ly HP or are ‘selected by HP under
specifioatlons more rrgrd than the manufacturer’s standard

o Sectlon Vl
Peregrephs 6-1 to 6 7

'speclflcetions. These perts must be ordered dlrectly from

Hewlett-Packard Company. Information - concerning

- standard replaceable parts will be supplled upon request to

allow procurement directly from the manufacturers.

Contact the local HP Sales/Service Office for details.

6-6 To obtain replacement parts from HP, address order
_or irquiry to the nearest Hewlett-Packard Sales/Service

Office (names.and addresses in rear of manual) and <upply
the followung lnformetlon'

/

a. HP Part Number of |tem(s) | R /
/

b. Model number and eight-digit serial number of
instrument.

~ ¢. Quantity of part(s) desired.

" 8-7. To order a part not Ilsted in the table, provlde the

following mformat-on- |

a. Model number and eight-digit serial number of the
mstrurnen

, b Descrlptlon of the part lncludlng function and
location in the instrument.

Table 6 1 Reference Designators and Abbrewatrons

. IIIIIINCI DESIGNATORS
A = assembly ' E = misc, electronic part M - = meter TB = terminal board
-§ AT = dattenuator, - F = fuge MP = mechanical part gy = test point
K 'resistive termination FL = filter P = plug: , U = microctrcuit (non-repairable)
Bw' = motor, fan H ' = hardware PS = power supply , \ = vacuum tube, neon bulb,
C = capacitor IC = integrated circult Q = transistor photocell, etc.
CP - = coupling . J = jack R = resistor VR = voltage regulator (dicde)
CR - = diode K = relay RT = thermistor W = cable
DL = delay line I = inductor S = switch \ X = socket )
DS - = device signaling (amp) LS = speaker T - = transformer Y = erystal
ABBREVIATIONS
‘A . = ampere(s) ' ' Ge . = germaniym minat = miniature s-b = glow-blow
ampl = amplifier(s) G .= giga (10°) mom. = momentary Se = selenjum
assy = aggembly . gl = glass . mtg = mounting sect = gection(s)
' o r grd = ground(ed) my. = mylar semicon = semiconductor(s)
bd = board(s) - = ' 9 - Si = gilicon
fbp  =bandpass . L 'H = henry(ies) n = nano (10 ") sil = gilver
. .2 ' Hg = mercury n,’c = normally clozed sl = glide
c. = centi (10 °) ' hr = hour(s) Ne = neon ‘ sp = gingle pole
car. = carbon - HKP = Hewlett-Packard n/o = normally open spl = special
cew = colnter clockwise Hz = hertz npo = negative positive zero st = single throw
cer = ceramic " L ‘ (zero temperature std = standard
coax. = coaxial . ‘ if. = {ntermediate freq coefficient)
coef = coefl‘lcleht : : impg = impregnated nsr = not separately Ta = tantalum
Sm Compotion el < inehwielr T o e
conn - = connector(s) - - - . - toi
CRT = cathode-ray tube ins = insulation(ed) obd = order by deseription tel = toggle
T - int = internal 0x = oxide Ti = titanium
cw . = clockwise S tol = tolerance
B : 3 3 . -12 ~ '
d U= deei (10°°) K = kilo (107) p = pico (10 %) trim. = trimmer
depc = deposited carbon _ pc. = printed (etched) circuit(s) -6
:dp’ = double pole . 1b -= pound(s) PGM = program u = micro (10 )
dt - =double throw lev = lever ‘ : piv | = peakinverse voltage(s)
s TR lin = linear taper p'o = part of \ = volt(s)
elect. - = electrolytic = logarithmic taper poly = polystyrene var varlnﬂe v
. encap - = encapsulated : Ipf = low-paes filter(s) porc = porecelain ) ‘
ofext = ex'érnal : pos - position(s) w < watt(s),
N O o m = mllli (106 ) pot. ~ potentiometer(s) W - With
rF o= l‘ared(s) ' R M = mega (10") pk-pk -~ peak-to-peak w o - without
fet .= ﬁeld-effecl tranelstor(s) “metflm = metal film rect - rectilier(s) wVde  .» de working volt(s)
L . meétox - metal oxide rf - radio frequency ww = wirewound

6-1



Tablo 6-2 Model 181 SA/B Replaceable Parts

Rcf SR . e Descnptnon
B R R I CHASSIS PARTa N
A1 o 01815-66501 1 A boird.a'ssy:"veitical
A2 © 0181566502 . | 1 | A: board assy: horizontal "
A3 0181566503 | - 1 ‘1 A: board assy: horizontal sensitivity indicator
A4 '01815-66504 1. | ‘A: board assy: vertical sensitivity mdacator
oA 01815»6650.»' | 1 | A: boardassy: staircase
A6 | | 01815-61901 e 1  A: .switCh assy: honzontal sensutwuty
A7 | 0181/+61902 -1 | A: switchassy: scan
A8 . ] 0181561903 1 | A: switchassy: vertical sensitivity
A, 10181561904 1 | A: switchassy: function
. A10 01801- 26506 1L A:_ etched board: connector:
. Ds1 - 2140-0016:“.:‘ 1 5 DS: lamp incéndesceﬁt: marker uncal
S| zsiaee0 | 1 | 1 conn, 18pin.
B 12510136 . [ 1 | P: conn32pin
CR1 07570941 - | "4 | R: fxd metfim 5100 ohims 2% 1/4W
‘R2 --2100-0820 1. | R: -var ww I n 10-turn 50 k ohms 20%
R3 .~ 2100-2063 1 | R: varcompiin 1 k ohms 10% 1/2W -
R4 21002066 | 1 | R: varcomplin 2 k.ohms 20%1/2W
RS . 2100-2492 - 2 | R: _varcarbon5k0hms20%1/2w I
R6 |-~ 2100-2488 - | 1.} R: varcomplin 10 k ohms 20% 1/2W (1815A)
~ . 2100-2634 1] R: varcomplin 25kohms 20% 1/2W( 8158)
" R7 2100-2492 | R:f',varwhnSkohms 20% 1/2W
R8 06980082 | 1 | R: fxd metfim 464 ohms 1% 1/8W
‘R9 - 2100-2062 1 | R: varcarbon 5000hms 0% 1/2W -
R10 2100-1559 | 1 | R: varwwlin 10-tum/ ik ohms 5% 1 1/2W
R 21002481 | 1 | R: varwwlin 10-%4 5k ohms 3% 2W
S1 131011208 | 1 | S: switchtongle dpdt | /
82 3101 0199' 1 S: switch sllde dpdt .5A 125 V
T 01 81 5616519 | 1 | T: balun tran,sforme_r__. M@able
w1 0181561601 | 1 | W: cablemain - -
- W2 0181561617 | 1 | W: cable assy blu 5 1/2 In ,
W3 01815-61618 1. | W: cable assy blu 12 1/4i in.
| | ", . CHASSISMISCELLANEOUS
10222-24101 | 2 vRetamef torroid ; o
01815-00101 -1 | Coverplate, alum 063 o
10181500201 | 1 | Panel sub, alum 063 - -
- -01815-00202 1. | Panel, front alum 067 41815A)
I 0181500205 1 | Panel, frontalum 063(18158) \
| 01815-00203 1 | Panel, rear | :
1| ‘Bracket, switch ,\
-2 | Bracket, corner |
1 Spring '
li '
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~Section Vl

| B LT SR ‘ _ Table 6-2
i Table e 2 Model 1815A/B Replaceable Pans (Con't)
: P B . Description
”" Part N° TQ | i; (See Table 6-1.)
S o CHASSIS MISCELLANEOUS CON'T
| 01815—21201 1 11 "Bracket mounting alum
«;";{01815‘2‘1202 1 v ;;»Suppon bottom
181522301 | 1| Yoke |
| 0181623101 |- 1 | Retainer, yoke
1 ‘_.‘04 81 523701 1| Shaft, latch
| o8 567401 | 1 | A: knobassy: function
1 -0181 5-674@2‘ | 1 | A: knobassy: p/div, volts/div
1: 0181 5-67Ap3 | 1 | A: knobassy: feet/div, nsec/div.
01815-67404 '} 1 | A: knob assy: scan .
‘”"'?-01 81 5-67405 1 A> knob assy: expand
S 81 §:67\,4064 1" 2 | A: knobassy: marker zero, vert pos. -
0181567407 | 1 A: knob assy: cal . -
0181567408 2 | A: knobassy: trig level, hold off
.| 0181567409 - | 1 | A: knob assy: manual/density
0181567410 | 1 | A: knobassy: lock
Al
Al 0181566501 A: Board Assy: Vertical
1 01602958 | 10| C: fxd cer 1000 p -0 +100% 600 wVdc
C2 0180-2255 35| C: fxd Taelect 2.2 uF 20% 20 wVdc
e3¢ | reo29s9 | | C: fxd cer 1000 pF -0+100% 600 wVdc
. C4 - | 0180-2255 -.C: fxd Ta elect 2.2 uF 20% 20 wVdc
c5 0180-2255 _ C: fxd Ta elect 2. 2 uF 20% 20 dec
] - 0160-2930 18| C: fxd cer.01 uF 20 +80% 100 wVdc
C7 0140-0151 1| C: fxd mica 820 pF 2% 300 wVdc
c8 | 01802255 C: fxd Taelect 22 uF 20% 20wWVde
- C9 ~ 0160-2950 C: fxd cer 1000 pF -0 +100% 600 wVdc -
10" 0180-2265 C: fxd Taelect 22uF 20% 20 wVdc
1 01802255 C: fxd Ta elect 2.2 uF 20% 20 wVdc
C12 - 0160-0161 4| C: fxd mylar.01 uF 10% 200 wVdc (
c13 0180-2255 ~ C: fxd Taelect 2.2 uF 20% 20 wVdc
c1a 0180-2255 C: fxd Ta elect 2.2 uF 20% 20 wVdc
C15 0180-2255 C: fxd Ta elect 2.2 uF 20% 20 wVdc
~c16 01400200 - | 2| C: fxd mica 390 pF 5% 300 wVdc
- c17 0180-2255. ~ C: fxd Ta elect 2.2 uF 20% 20 wVdc
‘c18 © 0180-2255 C: fxd Ta elect 2.2 uF 20% 20 wVdc
c19. - 01400200 ~ C: fxd mica 390 pF 5% 300 wVdc
c20 0180-2255 C: fxd Ta elect 2.2 uF 20% 20 wVdc
c21 0180-2255 | ¢ txd Taelect 2.2 uF 20% 20 wVdc
e 0180-2255 | - | C: fxd Taelect 2.2 uF 20% 20 wVdc
| C23 0140-0204 3] G fxd mica 47 pF 5% 500 wVdc =
. ca 01602930 | | C: fxdcer.01 uF-20+80% 100 wVdc
€25 | 01802255 *C: fxd Ta elect 2.2 uF 20% 20 wVdc
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'I'able 6 2 Model 1 81 5A/B Replaceable Parts (Con t)

© Model 1816A/18168/1817A.

HP Part No \

" Description

| (See Table 6-1.)

- .C26
- c27
. c28

c29 ¢
€30

. vvv c3°\“.

C35

. €36
ca7

C38

o ca
C40

a1
c42
C43
Caa

CR1
CR2

- CR3
. CR4:
. CR5.

CR6

CR7.

 CR8.

CR9
CR10

.. CR11
" CR12

CR13

. CR14

CR15

* CR16
CR17

R
g2
SN T T
1 e
T

o022 |

0170-0024
0140-0204

- 0160-2030
© 0160-2257

*0160-0183
- 0160-2930
0180-2256
0180-2255
~ 0180-2255

' 0160-0165 .

0180-2255
0160-2930

0180-0155
0180-0155

'~ 0180-0155

0180-0155

© 0180-0155
0180-0155

1901-0040

1901-0040
1901-0040

1901-0040 -
1901-0040

1901-0040
1901-0040 .
19010376
~ 1901-0376

1901 -0040

1901 -004C

1901-0040

. 1901-0040

1901-0040

19010040
. 1901-0040

1901-0040

91400137
19100-2276

9100-2276
9100-2276

9140-0210

37

12.

A1 (cont)

fxd Ta elect 2.2 uF 20% 20 wVdc -
fxd mylar .022 uF 20% 200 wVdc

:* fxd mica 47 pF 5% 500 wVdc

fxd cer.01 uF -20 +80% 100 wVdc

fxd cer 10 pF 5% 500 dec

: fxd myIar 1000 pF 10% 200 dec

0000 00000 pngnn 99099771 ff

fxd cer .01 uF -20 +80% 100 wVdc
fxd Ta elect 2.2 uF 20% 20 wVdc
fxd Ta elect 2.2 uF 20% 20 wVde
fxd Ta elect 2.2 uF 20% 20 wVdc

fxd mylar 056 uF 10% 200 wVdc
fxd Ta elect 2.2 uF 20% 20 wVdc
fxd cer .01 uF -20 +80% 100 wVdc
fxd Ta elect 2.2 uF 20% 20 wVdc
fxd Ta elect 2.2 uF 20% 20 wVdc

fxd Ta elect 2.2 uF 20% 20 wVdc |
fxd Ta elect 2.2 uF 20% 20 wVdc
fxd Ta elect 2.2 uF 20% 20 wVdc
fxd Ta elect 2.2 uF 20% 20 wVdc

. Si
2 Si
: Si
: Si
: 'Si

: Si
: Si
: Sit
: Si
: Si

. Si
: Si
: Si
: Si
: Si

. Si
: Si

TeH
100uH

100 uH

100uH
100 uH |

A
| ARSI
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pla}:eable Parts (Con t) i

‘R2
R4

'~ xﬂcb1?'
Qa3
S o
| - Q% . -
Q6
Q7

Qs

Q9

010

an.

Q12
Q13
Q14

Q15
-~ Qi6 .
Q17 -
Q18
Q19
, Q20

a1
Q22
Q23

R1

RS
R6

R8

'R9

R10

R11
R12

R13
R14
R15

R16

R17
R18

- R19
“R20

R7

| 1853.0020

1854-0071

18530020
| 18540071
|, 18880360

" 1853-0020

1854-0071

. 1866:0022
1853-0020
1855.0022

11863-0050
1854-0022

1854-0022

- 1854-0022
- 1854-0022
" 1853-0020
1853-0020

1853-0020
'1853-0020
1853-0020

11853-0020

1854-0019
1853-0020

0757-0959

0757-0911

-0757-0931
0757-0948
0757-0929

0757-0948
0757-0939
'0757-0924

- 0757-0911

0757-0920

2100-2216
0757-0905
0757-0959
0757-0923

0757-0936 | :

0757- 091 7

" 0757-0930
- 07570928
| o7s7-00910
. 07570910

- W

D - =W

DIDID POPPL POPOL PPOOL 9999@

FVIDD IDIDD

Q S' [)np ‘( ‘ ¢ ;()'\‘, ‘ ‘ ,,";“./' : i
0 simn e
Q: Sinpn «mal T R A

: ,;’Su pnp - g
Sinpn , BRG
Si FET O R
Sipnp / ool 0
SFET/ . 4

Sipnp
Sinpn /..
Si npn o o ]
Sinpn .~
Sinpn : o

.o

Si pnp
Si pnp
:-Si pnp
Si pnp
Si pnp

: Si pnp ,
Si npn
P Si pnp

fxd metfim 30 k-ohms 2% 1/4 W
fxd. metfim 300 ohms 2% 1/4 W

: fxd metflm 2000 chms 2% 1/4 W
fxd metflm 10 k ohms 2% 1/4 W
fxd metfim 1600 ohms 2% 1/4 W

fxd metfim 10 k ohms 2% 1/4 W
: fxd metflm 4300 ohms 2% 1/4 W
fxd metfim 1000 ohms 2% 1/4 W
fxd metflm 300 ohms 2% 1/4 W
fxd metfim 680 ohms 2% 1/4 W

DDDDD

: varcer 5k ohms 30% 1/2W

fxd metflm 160 ohms 2% 1/4 W
fxd metfim 30 k ohms 2% 1/4 W
fxd metfim 910 ohms 2% 1/4 W
fxd metflm 3300 ohms 2% 1/4W

: fxd metflm 510 ohms 2% 1/4 w
fxd metflm 1800 ohms 2% 1/4 W
fxd metf'm 1500 ohms 2% 1/4 W
: fxd met”::n 270 ohms 2% 1/4 W
fxd metfim 270 ohms 2% 1/4 W

' ! . i oo { : "
\\ - ':5' “".f’:‘ ‘ //, ' “, / ”." ". Y / Nscrlpt’on, : o : /‘ ' ]
X v 'fl‘, /' ‘ ,v{!.[';l’ll;. // . 5 . (See Table 6 ‘ 1 X ‘,I","li ‘;"gf““ r
", : :,;:,: ' ': I"} . .l,l; ) l}/ ks ; ‘. ‘,' .
. i e ,A1 (conA o .
:r"; l J'l: »‘,1-‘ ,/) . | //"I

Seéﬁon Vl/ ! -
Téble 6~
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- Table62 .

&

I e R | o Model 1815A/18158/1817A
e T S " Table6-2. Mod’el.IBi‘SA/B'Replacgablé Parts (Con’t) e |
| Desig - HPPartNo. ] TQ (See Table 6-1.)
R ) . A1 (con’t)
A1 07570935 10| R: fxd'metfim 3k ohms 2% 1/4W
. R22 0757-0965 7 | R: fxd metfim 51 k ohms 2% 1/4W -
. R23 0757-0965 | R: fxd metfim 51 k ohms 2% 1/4 W
~'R24 - -0757-0907 2 |' R: fxd metflm 200 ohms 2% 1/4 W
- R25 0757-0948 R: fxd metfim 10 k ohms 2% 1/4 W -
‘R26 © 0757-0941 R: fxd metfim 5100 ohms 2% 1/4 W
R27 10757-0923 R: fxd metflm 910 ohms 2% 1/4 W
R28 0761-0074 1| R: fxd metox 15 k ohms 5% 1 W
R29 . 0757-0948 R: fxd metflm 10 k ohms 2% 1/4 W
R30 2100-1986 . 3| R: varcer 1000 ohms 30% 1/2W -
. R31 0757-0931 | R: fxd metfim 2000 ohms 2% 1/4 W
R32 . 0757-0900 7 | R: fxd metfim 100 ohms 2% 1/4 W
R33 2100-2650 1| R: var cer lin 200 k ohms 30% 1/2W
R34 0757-0948 R: fxd metflm 10 k ohms'2% 1/4 W o
- R35 2100-2813 1] R: varcerlin 15-turn 200 k ohms 10% 3/4 W
'R36 + 07C7-0959 R: fxd metflm 30 k ohms 2% 1/4 W
R37 0757-0900 R: fxd metflm 100 ohms 2% 1/4 W
R38 0761-0004 1] R: fxd metox 20 kohms 5% 1 W .
R39 . 0757-0924 , R: fxd metfim 1000 ohms 2% 1/4 W
: R40( 0757-0951 2| R: fxd metfim 13 k ohms 2% 1/4 W
R41 ‘2100-1}‘788 1] R: varcer 500 ohms 30% 1/2W |
R42 2100-2497 1| R: varcer 2000 ohms 30% 1/2W
R43 0757-0948 | ‘R: fxd metflm 10 k ohms 2% 1/4 W
R44 0757-0931 R: fxd metflm 2000 ohms 2% 1/4 W
R45 0757-0893 7| R: fxd metfim 51 ohms 2% /4 W
R46 0757-0953 2| R: fxd metfim 16 k ohms 2% 1/4W
R47 0757-0924 R: fxd metflm 1000 ohms.2% 1/4 W
R48 0757-0927 3| R: fxd metfim 1300 ohms 2% 1/4 W
R49 0757-0948 R: fxd metfim 10 k ohms 2% 1/4 W
R50 0758-0020 2| R: fxd metfim 22 k ohms 5% 1/2W
. R8I 2100-1738 1| R: varcer 10k ohms 30% 1/2W
- R52 0757-0938 2| R: fxd metfim 3900 ohms 2% 1/4W -
RS63 0757-0969 2| R: fxd metflm 75 k ohms 2% 1/4 W
R54 - 0758-0020 ‘R: fxd metflm 22 k ohms 5% 1/2W
RS5 0757-0963 R: fxd metflm 16 k ohms 2% 1/4 W
R56 0757.0927 R: fxd metfim 1300 ohms 2% 1/4W
R57 0757-0948 R: fxd metfim 10 k ochms 2% 1/4 W
‘R58 0757-0931 R: fxd metflm 2000 ohms 2% 1/4 W
- RS69 0757-0924 ‘R: fxd metfim 1000 ohms 2% 1/4 W
. . ReO. 0757-0948 R: fxd metfim 10 k ohms 2% 1/4 W
- R61 10757-0931 R: fxd metfim 2000 ohms 2% 1/4 W
‘R62 '0757-0938 R: fxd metfim 3900 ohms 2% 1/4 W .
R63 | 0757-0831 R: fxd metfim 2000 ohms 2% 1/4 W
' R64 07670941 'R: fxd metfim 5100 ohms 2% 1/4W
- R65 0757-0965 R: fxd metfim 51 k ohms 2% 1/4 W
02658-1
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" Section VI |
. ‘Table6-2

 Table 6-2. Model 1815A/B Replaceable Parts (Con't)

. | Desig | - HPPanNo. ] TQ] ~ (See Table 6-1.)
s A1 (con't)
 Reé 0757-0816 1| R: fxd metfim 470 ohms 2% 1/4W
" _R67 . 07570831 | R: fxd metfim 2000 chms 2% 1/4 W
- Re8 0757-0948 R: fxd metfim 10 k ohms 2% 1/4 W
R69 . 0757-0931 R: fxd metfim 2000 ohms 2% 1/4 W
| - R70 0757-0931 R: fxd metfim 2000 ohms 2% 1/4 W
RN 0757-0048 'R: fxd metfim 10 k ohms 2% 1/4 W -
‘R72 07570948 R:' fxd metfim 10 k ohms 2% 1/4 W
: R73 0757-0424 1| R: fxd metflm 1100 ohms 1% 1/4 W
| R74 - 0757-0415 1] R: fxd metflm 475 ohms 1% 1/8 W
: R75 0698-0085 2| R: fxd metfim 2610 ohms 1% 1/8W
R76 .~ 0757-0446 1| R: fxd metfim 15k ohms 1% 1/8 W
R77 . 0757-0439 1| R: fxd metfim 6810 ohms 1% 1/8W
'R78 07570279 1| R: fxd metfim 3160 ohms 1% 1/8 W
h S1 £ 3101-0973 2| s: slide
e VA1 1902-0184 1| VR: Si breakdown 16.2 V 5% 400 mW
VR2 - 1902-3416 1| VR: Sibreakdown 90.9 V 5% .4 W
- A1 MISCELLANEOUS
xas | 12000777 5| XQ: socket
B XQ5 | 0340-0060 2| XQ: teflon standoff
5 A2
t‘ : A2 - 01815-66502 A: Board Assy: Horizontal Board (1815A)
E. 01815-66506 A: Board Assy: Horizontal Board {1815B)
| c1 0160-0161 C: fxd mylar .01 uF 10% 200 wVdc
L C2 0160-0161 | c: fxd mylar.01 uF 10%200 wVdc
- c3 0160-0378 1 | C: fxd mica 27 pF 5% 300 wVdc
: Cc4 0170-0040 1 C: fxd mylar .047 uF 10% 200 wVdc
. cs 0160-0161 C: fxd mylar .01 uF 10% 200 wVdc
= c6 0160-2204 1 | C: fxd mica 100 pF 5% 300 wVdc
i C7 0160-0134 2 | C: fxd mica 220 pF 5% 300 wVdc
c8 0140-0176 - 6 | C: fxd mica 100 pF 2% 300 wVdc . .
C9 0140-0198 1 C: fxd mica 200 pF 5% 300 wVdc (1815A)
; i 01602217 | 1 | C: fxd mica910 pF 5% 300 wVdc (1815B)
1 Cc10 £160-2228 1 | C:. fxd mica 2700 pF 5% 300 wVdc (1815A)
0160-2331 1 | C: fxd mica 8200 pF 1% 100 wVdc (18158)
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- Téble 6-2. Modél_‘lBJSA/B Replaceable Parts (Cont)

Lo "

Model 1815A/1815B/1817A

Ref PP Na | ‘Description
- HPPartNo. 1 TQ (See Table 6-1.)
, , A2 (con't)
c1 ' 0160-2930. . 'C: fxd cer .01 uF -20 +80% 100 wVdc -
c12 0160-2218 1 C: ixd mica 1000 pF 5% 300 wVdc =
ci13 0160-2257 C: fxd mica 10 pF 5% 500 wVdc
C14 0180-2255 C: fxd Ta 2.2 uF 20% 20wVdc
C15 0180-2255 C: fxd Ta 2.2 uF 20% 20 wVdc.
: Cc16 0180-2255 C: fxd Ta 2.2 uF 20% 20 wVdc.
', c17 0140-0204 C: fxd mica 47 pF 5% 300 wVdc
- C18 | 0160-2930 C: fxd cer .01 uF -20 +80% 100 wVdc
- €19 0160-2930 | C: fxdcer.01uF - 20 +80% 100 wVdc
C20 0140-0196 1 | C: fxd mica 150 pF 5% 300 wVdc
- Cc21 0180-2255 C: fxd Ta 2.2 uF 20% 20 wVdc
c22 - 0180-22655 C: fxd Ta 2.2 uF 20% 20 wVdc
c23 0180-2255 - C: fxd Ta 2.2 uF 20% 20 wVdc
C24 0180-2255 C: fxd Ta 2.2 uF 20% 20 wVdc
C25 0180-2255 'C: fxd Ta 2.2 uF 20% 20 wVdc
- C26 0150-0052 6 | C: fxd cer.05uF 20% 500 wVdc
C27 0160-2952 : C: fxd cer .001 uF -0 +100% 600 wVdc
Cca28 0160-2930 C: fxd cer .01 uF -20 +80% 100 wVdc
€29 0160-2959 | C: fxd cer .001 uF -0 +100% 600 wVdc
C30 0160-2917 2 | C: fxd cer .05 uF -20 +80% 100 wVdc
C31 0160-2930 C: fxd cer .01 uF -20 +80% 100 wVdc
C32 0180-2255 - Ct fxd Ta 2.2 uF 20% 20 wVdc
- C33 0150-0052 C: fxd cer .05 uF 20% 500 wVdc
C34 0140-0176 C: fxd mica 100 pF 2% 300 wVdc
C35 - 0140-0176 C: fxd mica 100 pF 2% 300 wVdc
C36 - 0150-0059 2 | C: fxd cer 3.3 pF +25% 500 wVdc
C37 . 0150-0059 C: fxd cer 3.3 pF +25% 500 wVdc
C38 0180-2255 C: Ta2.2uF 20% 20 wVdc
C39 - 0180-2255 C: Ta2.2uF 20% 20 wVdc
C40 - 0160-2930 C: fxd cer .01 uF -20 +80% 100 wVdc
ca1 0160-2959 C: fxd cer .001 uF -0 +100% 600 wVdc
. C42 0160-2917 C: fxd cer .05 uF -20 +80% 100 wVdc
C43 0160-2959 .~ C: fxd cer .001 uF -0 +100% 600 wVdc
C44 0150-0052 C: fxd cer .05 uF -20 +80% 500 wVdc
. C45 0150-0052 C: fxd cer .05 uF -20 +80% 500 wVdc
- C46 0180-2255 C: fxd Ta 2.2 uF 20% 20 wVdc
- C47 0160-2930 ~ C: fxd cer .01 uF -20 +80% 100 wVdc
- C48 0160-0134 C: fxd mica 220 pF 5% 300 wVdc
CR1 1901-0347 2 | CR: hot carrier
CR2 1901-0347 CR: hot carrier
CR3. - 1912-0012 2 | CR: tunnel
CR4 1912-0012 ' CR: tunnel
CR5 . '1901-0179 7 CR: Si

: - 68
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©* Model 1816A/18168/1817A

Table 6-2. Model 1815A/B Replaceable Parts (Con't)

Section VI
Table 6-2

Ref

Qs

5080-0483

‘ - Description
" Desig HP Part No. “| TQ (Seé Table 6-1.)
\ . A2 (con't)
CR6 1901-0040 CR: Si
CR7 1901-0040 .| CR: Si
CR8 1912-0002 3 | CR: tunnel
- CR9 - 1901-0040 | CR: Si
CR10 1901-0040 CR: Si
7 CRMN 1901-0179 CR: Si
CR12 1901-0179 . CR: Si
"CR13"° ~ 1901-0040 CR: Si
CR14 1901-0179 CR: Si
CR15 1901-0179 CR: Si
CR16 - 1901-0179 CR: Si
~ CR17 1901-0179 CR: Si
. CR18 1901-0040 CR: Si.
- CR19 1901-0040 CR: Si
CR20 1901-0040 - | CR: Si
L 9170-0029 | L: bead
L2 " 9100-2269 1 L: fxd 27 uH
L3 - 917C 0029 L: bead
L4 - 9170-0029 | L: bead
L5 9100-2259 1 L: fxd 1.5uH
L6 9170-0029 L: head -
L7 9100-2276 L: fxd 100 uH
L8 9140-0210 ] Lt fxd 100uH
L9 9140-0146 2 | L:fxdrf 10 uH
L10 . 9140-0210 : L: fxd 100 uH
L11 9140-0146 L: fxd 10uH
L12 9140-0210 L: fxd 100 uH
- L13 9140-0210 L: fxd 100 uH
L14 9140-0210 L: fxd 100 uH
L15 - 9140-0210 L: fxd 100uH
L16 9140-0210 L: fxd 100 uH
-L17 9170-0029 L: bead
L18 9170-6029 L: bead
L19 9170-0029 L: bead
L20 9170-0029 L: Lead
L21 9140-0210 L: fxd 100 uH
L22 9140-0210 L: fxd 100 uH
L23 9170-0029 L: bead
L24 9170-0029 L: bead
L25 9140-0210 L: fxd 100 uH
- 1854-0045 1 Q: Sinpn
Q2 1854-0296 1 Q: Sinpn
Q3 - 1853-0036 9 | Q: Sipnp 2N3906
Q4 1854-0215 5 | Q: Sinpn 2N3904
2 | Q:

selected

92658-1
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- Table6-2 ,‘ o | | Model 1815A/18158/1817A
o  Table 6-2. Model 1815A/B Replaceable Parts (Con't) IR
. Ref - o o Description
| Desig: }HP Par,t No. | TQ (Sce Table 6-1.)
‘ | A2 (con't)
. Q6 . 1854-0215 Q: Si npn 2N3904
Q7 5080-0483 Q: selected
Qs 1854-0019 Q: npn
Q9 - 1853-0036 Q: Si pnp 2N3906
- Q10 1853-0036 Q: Sipnp 2N3906
an 18530020 | | Q: Sipmp,
Q12 1854-0221 4 | Q: Sidual npn
- Q13 .1853-0036 Q: ‘Si pnp 2N3906
Q14 - 1853-0020 Q: Sipnp
Q15 1854-0221 | Q: Sidual npn
Q16 18540241 | 4 | a: Sinpn
Q17 1854-0241 | Q: Sinpn
- Q18 1854-0071 Q: Sinpn .
Q19 1854-0215 Q: Sinpn
Q20 ]853-0010 4 | Q: Sipnp
Q21 1854-0071 Q: Sinpn
Q22 - 1854-0019 Q: npn
Q23 1854-0019 - Q:.npn
Q24 1853-0010 - Q: Sipnp
Q25 1853-00‘10 - Q: Sipnp |
Q26 1854-0039 2 | Q: sinpn2N3053
Q27 1854-0241 Q: Sinpn
Q28 1854-0241 Q: Sinpn
Q29 - 1854-0071 'Q: Sinpn
Q30 1853-0010 Q: Sipnp
Q31 1854-0215 Q: Sinpn_
R1 0757-0893 R: fxd metfim 51 ohms 2% 1/4W -
R2 0757-08S3 R: fxd metfim 51 ohms 2% 1/4 W
"R3 0698-3430 2 R: fxd metfim 21.5 ohms 1% i/8 W
- R4 0698-3430 R: fxd metflm 21.5 ohms 1% 1/8 W
RS 0757-0933 1 R: fxd metflm 2400 ohms 2% 1/4 W
R6 0757-0924 R: fxd metfim 1000 ohms 2% 1/4 W
R7 0757-0931 R: fxd metflm 2000 ohms 2%.1/4 W
R8 2100-2216 , R: var cer 5000 ohms 1/2W
R9 0758-0054 2 R: fxd metflm 330 ohms 5% 1/2W
" R10 0757-0346 2 R: fxd metflm 10 ohms 1% 1/8 W
R11 0757-0972 6| R: fxd metfim 100 k ohms 2% 1/4 W
R12 07570346 | . | R: fxd metflm 10.0hms 1% 1/EW
R13 - 0757-0948 R: fxd metfim 10 k ohms 2% 1/4 W
R14 0757-0934 5] R: fxd metfim 2700 ohms 2% 1/4 W
R15 . - 0757-0948 R: fxd metfim 10 k ohms 2% 1/4W
R 02658-1
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 Table 6-2. Model 1815A/B Replaceable Parts (Con't)

026681

. . Description
Desig HP Part No. | TQ (See Table 6-1.)
A2 (con't)
R16 0757-0917 ~ R: fxd metfim 510 ohms 2% 1/4 W
R17 - 0758-0039 3 R: fxd metflm 20 k ohms 5% 1/2‘W'
R18 0757-0455 1 R: fxd metfim 36.5 k ohms 1% 1/8 W
R19 . 0757-0442 .1 | R: fxd metflm 10 k ohms 1% 1/8 W
R20 0698-0085 | R: fxd metfim 2610 ohms 1% 1/8 W
R21 0757-0900 R: fxd metflm 100 ohms 2% 1/4 W
R22 0757-0911 R: fxd metflm 300 ohms 2% 1/4 W
R23 0757-0924 R: fxd metfim 1000 ohms 2% 1/4 W
R24 - 2100-1986 R: var cer 1000 ohms 30% 1/2W
RZS » 0757-0276 1 R: fxd metflm 61.9 ohms 1% 1/8 W
R26 0757-0436 1 | R: fxd metflm 4320 ohms 1% 1/8 W
R27 0757-0900 R: fxd metflm 100 ohms 2% 1/4 W
" R28 0757-0959 _ | R: fxd metfim 30 k ohms 2% 1/4 W
R29 0757-0645 3 R: fxd metfim 7500 ohms 2% 1/4 W
R30 0757-0951 R: fxd metfim 13 k ohms 2% 1/4 W
R31 0757-0941 R: fxd metflm 5100 ohms 2% 1/4 W '
R32 2100-1776 1 R: var ww 10 k ohms 30% 1/2W
R33 0757-0940 5 | R: fxd metfim 4700 ohms 2% 1/4 W
R34 0757-0943 2 R: fxd metfim 6200 ohms 2% 1/4 W
R35 0757-0948 R: fxd metflm 10 k ohms 2% 1/4 W
R36 0757-0893 1 R: fxd metfim 51 ohms 2% 1/4W
R37 0698-7304 2 R: fxd metflm 500 k ohms 2% 1/2W
R38 . 07570965 R: fxd metflm 51 k ohms 2% 1/4 W
R39 0757-0931 - R: fxd metflm 2000 ohms 2% 1/4 W
R40 0757-0931 . R: fxd metflm 2000 ohms 2% 1/4 W
R41 0757-0961 4 | R: fxd metfim 36 k ohms 2% 1/4 W
R42 0757-0961 R: fxd metfim 36 k ohms 2% 1/4 W
R43 0758-0074 2 R: fxd metox 27 k ohms 5% 1/2W
R44 0757-0948 R: fxd metfim 10 k ohms 2% 1/4 W
R45 0757-0893 R: fxd metfim 51 ohms 2% 1/4 W
R46 0698-7304 R: fxd metfim 500 k ohms 2% 1/2 W
R47 0757-0943 R: fxd metfim 6200 ohms 2% 1/4 W
R48 . 0757-0964 1 R: fxd metfim 47 k ohms 2% 1/4 W
R49 2100-1775 2 R: var ww 5000 ohms 30% 1/2W
R50 0757-0948 R: fxd metfim 10 k ohms 2% 1/4 W
R51 0757-0935 - R: fxd metfim 3000 ohms 2% 1/4 W
R52 0757-0948 R: fxd metfim 10 k ohms 2% 1/4 W
- R63 0758-0039 R: fxd metox 20 k ohms 5% 1/2W
R54 0757-090% 6 R: fxd metflm 240 ohms 2% 1/4 W
R55 0757-0972 R: fxd metflm 100 k ohms 2% 1/4 W
R56 0757-0918 2 R: fxd metflm 560 ohms 2% 1/4 W
R57 0757-0935 R: fxd metfim 3000 ohms 2% 1/4 W
.. R58 0757-0935 R: fxd metfim 3000 ohms 2% 1/4 W
R59 0757-0972 R: fxd metfim 100 k ohms 2% 1/4 W
R60 0757-0972 R: fxd metfim 100 k ohms 2% 1/4 W

611
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Model 1815A/18158/1817A

Table 6-2 - L |
R Table 6-2. Mode! 1815A/B Replaceable Parts (Con't).
‘Ref . Description "
' Desig - ~HPPartNo. | TQ (See Table 6-1)
‘A2 (con’t)
R61 0757-0909 | R: fxd metfim 240 ohms 2% 1/4 W
R62 0757-0900 R: fxd metflm 100 ohms 2% 1/4 W
R63 0757-09N9 I R: fxd metfim 240 ohms 2% 1/4 W
*  R64 0811-2729 2 | R: fxd ww 5000 ohms 3% 3 W
- R65 0757-0948 R: fxd metfim 10 k ohms 2% 1/4W
"R65 - | - 0757-0061 " R: fxd metfim 36 k ohms 2% 1/4 W \
R67. - . 0757-0948 R: fxd metfim 10 k ohms 2% 1/4 w
R68 ' 0757-0924 R: fxd metfim 1000 ohms 2% 1/4 W
'R69 ' 0757-0931 R: fxd metflm 2000 ohms 2% 1/4 W
R70 0757-0893 . R: fxd metfim 51 ohms 2% 1/4 W
. R71 ~ 0757-0934 R: fxd metflm 2700 ohms 2% 1/4 W
- R72 ~ 0757-0939 R: fxd metflm 4300 ohms 2% 1/4 W
R73 0757-0910 R: fxd metflm 270 ohms 2% 1/4 W
R74 0757-0939 R: fxd metflm 4300 ohms 2% 1/4W
' R75 0811-2731 2 | R: fxd ww 6240 ohms .5% 3 W
R76 0811:2731 R: fxd ww 6240 ohms .5% 3 W
R77 - 0757-0934 ‘R: fxd metfim 2700 ohms 2% 1/4 W
R78 07570939 R: fxd metflm 4300 ohms 2% 1/4 W
R79 0757-0910 R: fxd metflm 270 ohms 2% 1/4 W
R80 0757-0939 R: fxd metfim 4300 ohms 2% 1/4 W
R81 2100-1775 R: var ww 5000 ohms 30% 1/2W
R82 - 0757-0060 1 R: fxd metfim 24.3 k ohms 1% 1/2W
R83 0757-0935 R: fxd metfim 3000 ohms 2% 1/4 W
R84 0757-0952 1 | R: fxd metflm 15 k ohms 2% 1/4 W
R85 0757-0918 - R: fxd metflm 560 ohms 2% 1/4 W
R86 0757-0935 R: fkd metflm 3000 ohms 2% 1/4 W
R87 0757-0935 R: fxd metflm 3000 ohms 2% 1/4 W
. R88 - 0757-0972 R: fxd metfim 100 k ohms 2% 1/4 W
R89 0757-0900 R: fxd metflm 100 ohms 2% 1/4 W
R90 0757-0909 R: fxd metfim 240 ohms 2% 1/4 W
R91 0757-0972 R: fxd metfim 100 k ohms 2% 1/4 W
R92 0757-0909 R: fxd metiim 240 ohms 2% 1/4 W
R93 0811-2729 R: fxd ww 5000 ohms 3% 3 W
R94 0757-0909 R: fxd metflm 240 ohms 2% 1/4 W
R95 0757-0961 R: fxd metfim 36 k ohms 2% 1/4 W
R96 0757-0948 R: fxd metflm 10 k ohms 2% 1/4 W
'R97 0757-0893 R: fxd metflm 51 0hms 2% 1/4 W
 RT1 0837:0059 | 1 | RT: fxd thermistor
VR1 . 1902-3096 1 | VR: breakdown 5.23 V 5% 400 mW
' VR2 - 1902-0047 1 VR: breakdown 17.8V 2% .4 W -
VR3 1902-3224 2 VR: breakdown 17.8V 5% .4 W
‘VR4 1902-3224 VR:: bre.a.kdpwn 178V 5% .4 W
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Table 6-2. Model 1815A/B Replaceable Parts (Con’t) |

Ref -~

0160-2930

* SectionVI
‘Table 6-2

g Description
Desig HP Part No. (See Table 6-1.)
A2 MISCELLANEOUS
1205-0203 1 | Heat dissipator
1460-1037 : Spring, diode mount
XQ12 12000777 XQ: socket
- XQ15 1200-0777 XQ: socket .
A3
A3 0181566503 A: Board assy: Horizontal sensitivity indicator
DE1 121400016 'DS: lamp
DS2 2140-0016 DS: lamp |
R1 l‘ 0757-0170 R: fxd metfilm 75 ohms 2% 1/2 W
A4
A4 01815-66504 A: Board assy: Vertical Sensitivity indicator
DS1 2149-0016 DS: lamp
- DS2 2140-0016 DS: lamp
Ab
A5 01815-66505 A: Board assy: staircase
C1 0140-0176 C: fxd mica 100 pF 1% 300 wVdc
C2 0140-0176 C: fxd mica 100 pF 1% 300 wVdc
c3 01400203 C: fxd mica 30 pF 1/2% 500 wVdc
C4 0180-2255 C: fxd Taelect 2.2 uF 20% 20 wVdc
C5 0150-0052 C: fxd cer .05 uF 20% 400 wVdc
C6 0150-0052 C: fxd cer .05 uF 20% 400 wVdc
C7 0160-2930 C: fxd cer.01 uF -20 +80% 100 wVdc
c8 ' 0160-0168 C: fxd mylar.1 uF 10% 200 wVdc
C9 ' 0180-0098 C: fxd Ta 100 uF 20% 20 wVdc
ci1c 0160-2228 C: fxd mica 2700.pF 5% 300 wVdc
Cc11 0180-0230 C: fxd Ta 1 uF 20% 50 wVdc
C12 0140-0205 C: fxd mica 62 pF 5% 300 wVdc
C13 | 0160-2959 C: fxd cer 1000 pF 10% 600 wVdc
Cc14 0160-2959 C: fxd cer 1000 pF 10% 600 wVdc
C15 0160-2959 C: fxd cer 1000 pF 10% 600 wVdc
c16 0160-2930 C: fxd cer .01 uF -20 +80% 100 +Vdc
C17 0160-2930 C: fxd cer .01 uF -20 +80% 100 wVdc
- C18 0180-2255 C: fxd Ta2.2uF 20% 20wVde = .
- C19 0160-2930 C: fxd cer .01 uF -20 +80% 100 wVde -
- C20 C: fxd cer .01 uF -20 +80% 100 wVdc

026581
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Model 1815A/18158/1817A

Table 6-2. Model 1815A/B Replaceable Parts.(Con't)
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Ref | . .l Description
" Desig HP Part No. ' TQ (See Table 6-1.)
| ‘ ~ A5 (con’t)
o 0160-2930 | c: #xd cer .01 uF -20 +80% 100 wVde -
C22 0140-0193 .. 2 C: fxd mica 82 pF 5% 300 wVdc
C23 - 0140-0193 C: fxd mica 82 pF 5% 300 wVdc
- C24 - 0180-2255 C: fxd Taelect 2.2 uF 20% 20 wVdc
C25 ~ 0140-0176 C: fxd mica 100 pF 2% 300 wVdc
CR1 1901-0040 CR: Si
" CR2 1901-0040 CR: Si
" CR3 1901-0040 CR: Si |
CR4 1901-0040 CR: Si - !
CRS 1901-0040 CR: Si
CR6 1901-0040 CR: Si |
CR7 1001-0033 3 | CR: Si13pF100mA 180V
CR8 1901-0033 CR: Si13pF 100 mA 180V
" CR9 1901-0033 CR: Si13 pF 100 mA 180V
CR10 1901-0040 CR: Si
‘CR11 1912-0002 CR: tunnel
CR12 1901-0040 CR: Si
CR13 ' : | CR: selected with CR16
CR14 ~1910-0016 1| CR:Si . .
~ CR15 © 1912:0002 CR: tunnel
CR16 5080-0457 1| CR: selected with CR13
CR17 1991-0040 CR: Si
CR18 1901-0040 CR: Si
CR19 1901-0040 ‘CR: Si
CR20 1901-0040 CR: Si
CR21" 1961-0040 CR: Si
CR22 1912-0007 1 CR: tunnel
e 9140-0210 “L: fxd 100 uH
Q1 1853-0036 | Q: Sipnp2N3906
Q2 1853-0036 Q: Si pnp 2N3906
Q3 1854-0215 Q: Si npn 2N3904
04 1853-0036 - Q: Si pnp 2N3904
Qs 1855:0022 - Q: FET .
@6 1854-0022 Q: npn
Q7 1853-0020 N: Sipnp
Q8 1853-0020 Q: Sipnp
Q9 1853.0020 Q: Sipnp
Q10 | 1854-0039 Q: npn
San | 1854-0071 .| Q: npn
© Q12 185300200 | | Q: Sipno
- a3 - '1854:0071 . | a: npn |
LoQe o ) 18540221 | Q: - Si dual npn
Q18 | 'r1854-0071 |- | Q: npn
"":‘ Bl '§ H"ii‘*" . 1
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Model 1815A/18158/1817A

Table 6-2. Model 1815A/B Replaceable Parts (Con't)

HPPartNo. |. TQ |

j

Description
(See Table 6-1.)

Q16
Q17
Q18

Q21
Q22

Q24

Q27

R1
R2
R3
R4
RS

} \,‘--1' - " R6
- | R7
R8
R9
R10

i R11
R12
CE . R14
’r | R15

R16

N R17.

R18
'R19
R20

" R21

‘R23
R24

: R26
R27
+ |  R28

R29
R30

m19

.Q2n
Q23
Q25

Q26
Q28

R22

R25

© 1853.0020
1853-0020
18540221

1854-0071
1853-0020
1853-0020
1853-0020
1853-0020

1853-0036
1853-0036

1854-0071
1854.0071
18500101

0757-0931
0757-0447

0757-0976

0698-7302
0757-0949

0757-0048
0757-0960
- 0757-0924

0757-0924

- 07580039

.0683-5655

0757.0477
0757-0845
0757-0956
0757-0969

0757-0955
0698-7302
0757-0898
0757-0955
2100-2216

©0761-0072

0757-0435

07580074
- 0683-1055 ,
07570907

0757-0898

0767-0935 -
© 07570011

0757-0946

- 0757-0924

dwﬂﬂ

- b wmd wd

PPP OPLPPE LR

VD TVIIT VDD

DIVODD

MVDP VIIXD JIDIID

ey

A5 (cont)

Si pnp
Si pnp
Si dual npn
Si npn
Si pnp

Si pnp

Si pnp

Sipnp

Si pnp 2N3906
Si pnp 2N3906

Si npn
Si npn
pnp

fxd metfim 2000 ohms 2% 1/4 W
fxd metflm 16.2 k ohms 1% 1/8W
fxd metfim 150 k ohms 2% 1/4 W
fxd metﬂm/BOO k ohms 2% 1/4 W
fxd metflrr}" 11 k ohms 2% 1/4 W

. fxd metfirh 10 k ohms 2% 1/4 W

fxd metflm 33 k ohms 2% 1/4 W
fxd metfim 1000 chms 2% 1/4 W
fxd metfim 5000 ohms 2% 1/4 W
fxd metfim 20 k ohms 5% 1/2W

. fxd comp 5.6 megohms 5% 1/4 W
fxd metfim 332 k ohms 1% 1/8 W
~fxd metfim 18.2 k ohms 1% 1/2W
. fxd metflm 22 k ohms 2% 1/4 W

: fxd metflm 75 k ohms 2% 1/4 W

: fxd metflm 20 k ohms 2% 1/4 W
: fxd/metflm 300 k ohms 2% 1/4 W
fxd metflm 82 ohms 2% 1/4 W
fxci metfim 20 k ohms 2% 1/4 W

: var cer 5000 ohms 30% 1/2W

fxd metox 11 k ohms 5% 1 W

fxd metfim 3920 ohms 1% 1/8 W
{xd metflm 27 k ohms 5% 1/2W

: lfixd carb comp 1 megohm 5% 1/4 W
: [fxd metflm 200 ohms 2% 1/4 W

/
;' fxd metflm 82 ohms 2% 1/4 W

/, metfim 3000 ohms 2% 1/4 W
: metflm 300 ohms 2% 1/4 W

: metflm 8200 ohms 2% 1/4 W
: metflm 1000 ohms 2% 1/4 W

‘Section VI
Table 6-2




L Tables2 | S Mode! 18154/1815B/1817A
\\f R T#bleé-Z.quel 181 5A/B Replaceéble Parts (Con't)
' ~ Ref SO . | Description
_ Desig AP PantNo. 1 TQ (See Table 6-1.)
| o A5 (con’t)
R31 07570945 | | R: metfim 7500 ohms 2% 1/4 W
/R32 | 0757-0083 1 R: metfim 39 k ohms 2% 1/2W
- 'R33 0757-0945 | R: metfim 7500 ohms 2% 1/4 W
/R34 0757-0940 R: fxd metflm 4700 ohms 2% 1/4 W
~/ R35 . - 0757:0900 | R: fxd metflm 100 ohms 2% 1/4 W .
 R36 0698-7305 1 | R: fxd metflm 820k 2% 1/2W
i -R37 0698-7303 -] 'R: fxd metfim 430 k ohms 2% 1/2W
R38 0761-0073 1 | R: fxd metfim 13 k ohms 5% 1W
. R39 0698-7307. R: fxd metfim 300 k ohms 2% 1/4 W
. 'R40 0757-0948 R: fxd metfim 10 k ohms 2% 1/4 W
R41 07570936 ' | | R: fxd metfim 3000 ohms 2% 1/4 W
R42 0757-6935 | R: fxd metfim 3000 ohms 2% 1/4 W
RA3 | 0757-0925 4 | R: fxd metfim 1100 ohms 2% 1/4 W
R4 0757-0948 ~R: fxd metflm 10 k ohms 2% 1/4 W
~ R45 0757-0940 R: fxd metfim 4700 ohms 2% 1/4 W
R46 . 0757-0924 R’ fxd metfim 1000 ohms 2% 1/4 W
. R47 "~ 0757-0934 R: fxd metflm 2700 ohms 2% 1/4 W
'R48 10757-0960 R: fxd metflm 33 k ohms 2% 1/4 W
R49 - 0757-0960 R: fxd metfim 33 k ohms 2% 1/4 W
RS0 0757-0965 R: fxd metflm 51 k ohms 2% 1/4 W
- R51 0757-09% R: fxd metflm 51 k ohms 2% 1/4 W
L R52 0757-0911 R: fxd metflm 300 ohms 2% 1/4 W
o R53 0757-0934 R: fxd metflm 2700 ohms 2% 1/4 W
R54 0757-0924 R: fxd metflm 1000 ohms 2% 1/4 W
S RS55 - 0757-0940 R: fxd metfim 4700 ohms 2% 1/4 W
~ RS6 0757-0955 R: fxd metfim 20 k ohms 2% 1/4 W
/ - R57 21001772 1 R: var ww 500 ohms 10% 1/2W
y R58 0757-0925 R: fxd metflm 1100 ohn's 2% 1/4 W
/ R59 0757-0281 1 { R: fxd metflm 2740 ohn.. 1% 1/8 W
! R60 0757-0444 1 R: fxd metflm 12.1 k ohms 1% 1/8 W
R61 . 0757-0925 R: fxd metfim 1100 ohms 2% 1/4 W
; 'R62 - 2100-1986 R: var cer 1000 ohms 30% 1/2W
R63 0757-0940 R: fxd metfim 4700 ohms 2% 1/4 W
- R64 0757-0923 R: fxd metflm 910 ohms 2% 1/4 W
: R65 | ~0757-0917 R: fxd metflm 510 ohms 2% 1/4 W
5 R66 07580054 | R: fxd metflm 320 ohms 5% 1/2W
- s1 31010013 | S: slide |
i " VR1 .. 1902-3235 | 1. | VR: Breakdown 19.6 V 2% .4 W
- 'VR2 19020026 | 1 | VR: breakdown 36.5V 10% .4 W
2 - VR3. . | 1902-3155 -1 | VR: breakdown 9.53V 2% .4 W
e E
A 4 /
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~ Model 1315A/18158/1817A

Section VI

Table 62

- Ref"

Table 6 2. Model 1815A/B Replaceable Parts (Con’t)

:- fxd metflm 62.5 k ohms .5% 1/8W .

| 0698-5574 :

, ] Description
Desig | - HPPantNo. | TQ. (See Table 6-1.)
- A5 MISCELLANEOUS
0340-0060 Teflon standoff
XQ14 1200-0777 XQ: socket
© XQ18 1200-0777 XQ: socket
A6
| 01815-61901 Switch assy: Horizontal sensitivity
Ci 0140-0145 2 | C: fxd mica 22 pF 5% 500 wVdc
C2 0130-0009 2 C: var cer 6-25 pF :
- C3. 0140-0064 - 2 | C: fxd mica 62 pF 5% 500 wVdc
C4- 0130-0015 -4 | C: varcer 9-50pF .
C5 0160-2284 2 | C: fxd mica 1100 pF 1% 500 wVdc
c6 01300015 C: var cer 9-50 pF
Cc7: 0160-2351 2 | C: fxd poly .012 uF 1% 50 wVdc
C8 0140-0145 C: fxd mica 22 pF 5% 500 wVdc
co . 0130-0009 ‘C:-var cer 6-25 pF . ‘
C1o - 0140-0064 - C: txd mica 62 pF 5% 500 wVdc *
c11 0130-0015 .| €: var cer 950 pF )
C12 0160-2284 C: fxd mica 1150 pF 1% 500 dec
Ci13 0130-0015 C: var cer 9-50 pF . /
Ci14 0160-2351 C: fxd poly 012 uF 1% 50 dec [
R1 0757-0394 8 R: fxd metflm 51.1 chms 1% 1/8
R2 0684-1001 6 | R: fxd carbon comp 10 ohms 10% 1/4 W
R3 0757-0394 - R: fxd metflm 51.1 ohms 1% 1/8 W
R4 0684-1001 R: fxd comp 10 ohms 10% 1/4 W
RS 0757-0394 R: fxd metflm 51.1 ohms 1% 1/8 W
R6 0684-1001 R: fxd comp 10 ohms 10% 1/4 W
R7 0757-0394 R: fxd metflm 51.1 ohms 1% 1/8 W
R8 0757-0354 R: fxd metfim 51.1 ohms 1% 1/8 W
R9 0684-1001 " R: fxd comp 10 ohms 10% 1/4 W
R10 0757-0394 R: fxd metflm 61.1 ohms 1% 1/8 W
R11 " 06841001 'R: fxd comp 10 ohms 15% 1/4 W
R12 0757-0394 R: fxd metfim 51.1 ohms 1% 1/8 W
R13 0684-1001 R: fxd comp 10 ohms 10% 1/4 W
"R14 - 0757-0394 R: fxd metflm 51.1 ohms 1% 1/8 W
‘R156 ' . 0698-3358 .1 | R: fxd metfim 1000 ohms .5% 1/8 W
R16 06984015 | "1 | R: fxd metilm 600 ohms .5% 1/8W
R17 0698-3318 2 | R: ¥xd metfim 200 ohms .5% 1/8 W
R1§ 06984016 1.] R: fxd metfim 2000 ohms .5% 1/8 W
- R19 06984017 1 | R: fxd metfim 6000 ohms .5% 1/8 W
. R20 ,"0698—3329 B 1 | R: fxd metfim 10 k ohms .5% 1/8W
R21 106983318 | | R: fxd metfim 200 ohms .5% 1/8W
" 'R22 . 06985581 . 1 | R: fxd metfim 250 k ohms .5% 1/8W
4 R23 11 R

617




N SoctuonVl
. Teble62 .

Model 1815A/18158/1817A

- Table 62 M‘o‘d,el. 181 5A/B Replaceable Parts (Con't)

“Re | EERAA R I | *_Description
Desig - | HPPartNo. | TQ (- (See Table 6-1.)
. | o A6 (con't)
R24 06985573 | 1 | R: fxd metfim 50 k ohms .6% 1/8 W
St 3100-2511 1 |s: i'ota,}y, 7 sections, 2 detents
wi' | 0181561602 1 | w: bl .
w2 0181561621 2 | W: blu
| A6 MISCELLANEOUS -
| 03400038 | 2 | Posttorm.
-0340-0039 - -2 | Bushing insulator .
- A7
A7 0181 5-61902 Swi’ich assy: ‘scan
. CR1 1901-0040 CR: Si
- Ri 0757-0965 R: fxd metfim 51 k ohrns 2% 1/4 W
R2. 2100-2801 - 1 R: var dual 5000-400 k ohms ,
R3 0757-0929 R: fxd metfim 1600 ohms 2% 1/4 W
R4 0757-0915 1 | R: fxd metﬂm 430 ohms 2% 1/4 W
: st 3100-2510 1| s; switchrotary
A7 MISCELLANEOUS
S 3130-0038 1 | Coupler shaft
Lo 01410-04103 2 | Mounting plate (R2)
i A8
; A8 01815-61903 | Switch assy: Vertical sensitivity
: e 01600163 1 | C: fxd mylar.033 uF 10% 200 WVde
E Rt 1 0757-1107 4| R: fxd metfim 30.0hms 1% 1/8W
i R2 0698-4380 2 | R: fxd metfim 456.3 ohms 1% 1/8 W
} R3 0757-0398 2 | R: fxd metfim 75 0hms 1% 1/8 W
R4 0757-0284 2 | R: fxd metflm 150 ohms .% 1/8W
, R5 0757-1097 1 | R: fxd metfim 1200 ohms 1% 1/8 W
R6 06984380 R: fxd metfim 45.3 ohms 1% 1/8 W
- R7 0757-1107 R: fxd metfim 30 ohms 1% 1/8W
R8 ' 0757-0398 R: ' fxd metflm 756 ohms 1%1/8 W
R9 . - 0757-0284, R: fxd metflm 150 ohms 1% 1/8 W
) R‘l.O‘ - 0698-3510 1| R: fxd metflm 453 ohms 1% 1/8 W
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~ Section v}

‘Model 1815A/18158/1817A . o | Table 6-2
T " Table 6-2. Model 1815A/B Replaceable Parts (Con't) \ |
"~ Ref M : - Description
Desig HP Par’t. No. . TQ (See Table 6-1.)
. ‘, | - A8 (con't)
R1 0757-0420 1 | R: fxd metfim 750 ohms 1% 1/8W
R12 07570970 | 1 | R: fxd metfim 82 k ohms 2% 1/4 W
R13 0757-0427 1 | R: fxd metfim 1500 ohms 1% 1/8 W
- R14 0698-3324 1 R: fxd metfim 1800 ohms .5% 1/8 W
R15 0698-4460 1 | R: fxd metflm 649 ohms 1% 1/8 W
R16 £ 0757-1100 1 | R: fxd metfim 600 ohms 1% 1/8 W
R17 0757-0280 1 | R: fxd metfim 1000 ohms 1% 1/8 W
R18 . 0757-1108 1 | R: fxd metfim 300 chms 1% 1/8 W
R19 - 0757-0274 R: fxd metflm 1210 chms 1% 1/8 W
R20 0757-1102 1 | R: fxd-metfim 180 ohms 1% 1/8W
R21 06984423 1 | R: fxd metfim 1370 ohms 1% 1/8 W
R22 0757-1104 1 | R: fxd metfim 60 ohms 1% 1/8 W
R23 0757-1095 1 | R: fxd metflm 1440 ohms 1% 1/8 W
R24 07571107 | R: fxd metfim 30 ohms 1% 1/8 W
R25 0757-1094 1 R: fxd metfim 1470 ohms 1% 1/8 W
R26 0757-1107 R: fxd metfim 30 ohms 1% 1/8 W
R27 2100-2821 1 R: var ccl w/S1 50 k ohms
R s 3100-2509 1 | s: rotary
' A8 MISCELLANEOUS
B 01410-04103 Mounting plate R27 |
A9
A9 01815-61904 Switch assy: Function (1815A)
\ . 0181561905 Switch'assy: Function (1815B)
R1 0757-0925 R: fxd metfim 1100 ohms 2% 1/4 W
R2 0757-0959 R: fxd metfim 30 k ohms 2% 1/4 W (1815A)
- 0757-0475 1 | R: fxd metflm 274 k ohms 1% 1/8 W (18158)
R3,4 06987183 2 | R: fxd metflm 3120 ohms 1/2% 1/2W (1815A)
- 0698-5648 2 | R: ¢xd metfim 10.5 k ohms 1/2% 1/4 W (18158)
RS 0757-0927 . | . R: fxd metfim 1300 ohms 2% 1/4 W o
- s1 3100-2508 1 | s: rotary |
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Model 1815A/18158/1817A

Table63 | R
o - Table 6-3. Model 1817A Replaceable Parts
~ Ref W : - Description
" Desig HP PartNo. 1} TQ  (See Table 6-1.)
CHASSIS PARTS
| A1l 0181 7-66501 1 A: board assy: pulse generatdr
‘ A2 01817-66502 1 | A: Stripline assembly
- A3 -01817-66503 1 A: Pre-amplifier assembly
- A4 01817-62901 1.] A: Step Generator Module assembly
A5 01817-66505 1 | A: Power Source assembly
A6 0181 7-21l3.01 1 °| A: Board assy: resistor
AT 11901-1010 1 | A: assy block, sampling w/J2, J3
c1 0160-2357 4 | C: fxd cer fdth 1000 pF -20 +80%
C2 0160-2357 C: fxd cer fdth 1000 pF -20% +80%
J1 ,1251'1990 1 | J: conn, special purpose
R 07570465 3 | R: fxd metfim 100 k ohms 1% 1/8W
W1 01817-61601 1 W: cable assy, feedback
w2 01817-61602 1 W: cable assy, step stab and reset
w3 01817-61603 1 | W: cableassy, TD mount
W4 01817-61604 1 W: cable assy, coaxial delay
w5 01817-61605 1 W: cable assy, output
W6 01817-61607 1 | W: cableassy, trigger
w7 01817-61608 1 | W: cable assy, strobe/stripline
w8 5060-0441 1 | W: cableassy
W9 5060-0473 1 \WN : cable assy, sampler
! CHASSIS MISCELLANEOUS
1250-0819 | 2| Nut,coupling rf conn, w/J2, J3
1250-0820 © 2 1 Retainer, rf conn w/J2, J3
1400-0024 1 Clamp, cable
1401-0047 2 | Cap, plastic -
00180-09104 2 | Clip, grd
01430-24701 2 | Disc, block cover
01430-48301 1 | Pellet, molded
01432-24702 1 Disc, cable cover
0181700601 | 1 | Shield, stobe generator o
01817-14101 1 Cover,top /
0181704102 | 1 | Coverbottom - S
01817-24101 1 Plate, stobe generator, bottom
01817-24102 2 Plate, stobe generator, side
- 01817-24701 .1 | Disc, TD cover
| 01817-25201 1| Housing, machined
084114003 | 4 | Foot
| 909A | 1| Load, 50-ohm
“ . - £
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Model 1816A/18158/1817A -

- Table 6-3. Model 1817A Replaceable Parts (Con’t)

Section VI

Table63

Ref : Description
" Desig HP Part No. | TQ (See Table 6-1.)
A1
A1l 01817-66501 A: board assy: pulse generator -
1 0140-0178 1 | C: fxd mica 560 pF 2% 300 wVdc
C2 0160-0161 6 | C: fxdmy .01 uF 10% 200 wVdc
C3 . 0160-0161 C: fxd my .01 uF 10% 200 wVdc
C4 0140-0225 1 | C: fxd mica 300 pF 1% 300 wVdc
C5 0140-0190 1 C: fxd mica 39 pF 5% 300 wVdc
c6 © 0160-2198 1 | c: fxd mica 20 pF 5% 300'wVdc
C7 0160-0161 | C: fxd my .01 uF 10% 200 wVdc
Cc8 0160-0161 C: fxd.my .01 uF 10% 200 wVdc
- | ] ‘
. CR1 19010040 | 3 | CR: Si
CR2 11901-0040 CR: Si
'CR3 11901-0040 CR: Si
u 91400084 -+ | 1 | L: fxd .68uH 10%
ar 1854.0344 2 | a: sinpn
Q2 18563-0034 4 Q: Sipnp
Q3 18563-0201 1 Q: Sipnp
Q4 1854-0344 Q: Sinpn -
R1 0757-0900 5 | R: fxd metox 190 ohms 2% 1/4 W
R2 0757-0760 2 | R: fxd metox 20 k ohms 1% 1/4 W
"R3 0757-0924 7 | R: fxd metox 1000 ochms 2%