Errata
Title & Document Type: 1430C Sampler Operating and Service Manual
Manual Part Number: 01430-90905
Revision Date: March 1980

About this Manual

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

HP References in this Manual

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

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

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

www.agilent.com

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

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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RISETIME approx 20 ps (<28 ps observed with
'1105A/1106B pulse generator " and QOQA Opﬁon

012, 5o-ohm loadl N _
BANDWIDTHa ,dcto>1BGHz.

\ '-oveasnoon <75% o

v o

'NOIS”E' 10, rnV unsrnoothed 25 mV smoothed,

S Bolh measured (tangentially

i}‘ . E'ﬁ'l' _:‘__'-E f ":':_ “ vy T . . B |
DYNAMIO RANGE ﬂ volt.

LOW FBEQUENCY DISTORTlON <t 5%

: 1
¥

_INPUT CHARACTERISTICS

:_comuscrme CABLE LENGTH B,
: ?’.wemm

‘\-';‘Elamlmb 60-ohm feedthrough, adccoupled Re-

_Machanical: " type N connectors on input and
,output parts, ' g i

vy flection ‘rom ssmpler is approx . 10%, measured
- with 4U-ps TDR system. Pulses emitted from
sempler Input are approx 10- mV amplitude and

o Bns duration. -

TIME DIFFERENCE BETWEEN CHANNELS
<B ps

net, 4 Ib It 8kg} shipplng, 91b(4,1kg).

ACCESSORIES PROVlDED' two 60-ohm loads

' _MAX'MUM SAFE INPU.'T= 13 véltS-"' ' {HP Model 809A Option 012)..
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Sy e j, - "' | GENERAL INFORMATION |
L ¥ L T S N S o R
11. INTRODUCTION FERT 0 : . 1-8. WARRANTY. : -l
12, This manual provides operating and servico info'{ 149, The instrument I certified and warranted as stated
b mation for the ‘Hewlett-Packard Model 1430C Sampler.\' on the Inside front cover of this manual, A spechal
X The manua! s divided into elght sections, each coveringa’ . . warranty clause . exists, regarding the sampling diodes.
' speciilc tople or aspect of the Instrument. The schematic . Refer to Section 11l, Operating Precautions, .for this
fs {ocated &t the rear of the manual and can be unfelded  information. S , .

~and used for rsference whiie reading any part of the 4

z manual : : ‘ . g -
, i ; . Y . i . , ) i

3 3 This section of the manua. containsa description of C - ;
Q) ."- the  Model 1430C, . The . inatrument specifications are ' The 'warranty may be vold for in-
e ilsted in teble 1-1. Table 1.2 lists end, describes the .. struments i*aving a mutifated seriai tag.
7" labbreviations used in this ‘manual. Accessories available ‘

for this Instrument are listed in the specifications table 1 10 ACCESSOR!ES FURNISHED

and descrlbed in this sectio-t

t

: Do I 11 Accessories provided with the Mode 14300 are twy
14, Since the Model 14aoc Sampler ¢ designed for use - 60-ohm loads {HP Mode) 909A Option 012), .

with :either thhe Hewlett-Packard Model 1411A, Sampling - -
 Vertical Amplifier or the Model 1811A Sampiing Time . 1 12. AVAILABLE ACCESSORIES.

Buse and Vertical Amplifier, the information In this manual ;

" supplements that presented in the Model 1411A or Model . 1-13. Signals in excess of the dynsrnic rongo of tho Mode}
D;= - 1811A manual. It ‘Is recommended that the operating " 1430C (% .volt) may be observed if the signal is first
') instructions ‘{Section . Jti} of both this manual and the * attenuated ‘1o the correct level by use of 60-ohm coaxlal
S appmpriate sampling vertical’ ampliﬂer manual ‘be read attenvators. The HP Model 8401A/B fixed cooxial attenua-
pﬁor to operaﬂng ghe mmphng wstem . ’ ter may be obtained in severol ranges i3 g, 10, 20 dB or
; o - higher). Variableattenuators are aiso gva.able, Refer to an
‘ ‘i T . ' HP cataleg or consult an HP Sales/Service Office for ipfor-
1 1 5 DESCF“mQhL _ o o ‘ ' mation on attenuators cr cable adaptors. etc, to meat gny
R ‘ . requirements. L _ -
1 6 , The Model 14300 Sampler mated with either the
: " Model 1411A or Model 1811A Sampling Vertical Ampli-: 1-14. INSTHUMENT AND MANUAL IDENTi-
] _ ; ; fier, ‘together comprises- a two-channel vertical sampling Fi(‘ATlON ‘
. - 'system with a bandwidth. of 18:GHz and a risetimo of ' v,
" . <20 ps. The Model 1430C and sarnpling vertical omleier R B 15 This manual appiles d:rectly to Modol 14300 in-
| combtnation offers numerous adventages over convention- * struments with 2 serial prefix ‘number as listed on the
‘ ‘gl sampling devices. By placing the Modsl 1430C right at ‘manua! title page. The seric prefix number ‘is the first
the__test point, iosses caused -by long probe lcads.are | group of digits in the Instrument serial number {figure.
': olimina'ed The sampler is of feedthrough design allowing . 12). The Instrument serial number s an a tag tocated on-
" :-meosucemént to -be made using the system_ under testasa 1 the bottom of the instrument,

'ioad rathar’ then using an. artifica) Intemal termination N —
- Time difference between channels Is <5 ps, making the ‘
B system icieal for phase ohiit measurerrents. ‘

1

" BERIAL PREFIX NUMBER  SERIAL SUFFIX NUMBER
RO 7. The feedthtough ieatura also parmlts the' system o . _
N - - usod for. TDR npptications. TDB (Time Domain !
O Beilectometrv) is a technigue used to analyze components .
7 and identity discontinuties that may be presant in connec- .
4. tors, adapters, striplines, cables and other devices. Wrien | _ S . :

tha-system ‘s 'used in conjunction with 8:20pspulse i Y 0 coupere semmd NUMBER:

b}i I'frﬁ'; " ‘generator, it hecomos a high-resolution TDR..with an o P . . 7000-A-12
S “incident step risetime of <30 ps. Refer to Section HI '~ | b e —
.-for more information about TDR and Its aopiicattons _ ;i ‘ . Figure Iiz.inst(umqnt Seriai Number
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1 ¥ i!‘

. 116, Check the serial prefix nurnber of the instrument. 13

. the serla! prefix number is different from that tisted on the
title page of this manual, refer to Sectnon Vil for instruc-

; tions to adapt this manuat for pmperlinsirumant coverage.

E

- 1. 17 Etrors In the munua! are Iisted under errats on an

. l o ‘. : , i - :M‘)del]t“aw

1-18. mou'mi'ss.

.
!

R BT Y Rnferanvquestfonsregarding the manual the change

sheet, or the instrument to the nearest HP: SuleJSeance

- Office. Always Identify the instrument by model nuraber,

complete name, and complete serfal number In all corre-

- spondence. Refer w the inside rear cover of this manual for

encinsed MANUAL CHANGES shoet’ (if nnvl

a world-wlde listmg of HP Sales/Service Offices.

+

’! N il \ '
- ) i\ . : . 1
t L . : :
' ' Table 1-2, Reference Designators and Abbreviations
REFERENCE DESIGNATORS '
ﬁ"r ‘» vasembly o I‘E= " :nhc.clcctrlcal part P * = plug v - l(nusull-d :'Ir;ult
' stenustor, : = fuse PS = power suppl unrepairable )
. ' reslative mmlnnlan :l. - filter Q - fumluor P v - ;oTuum tubs, neon
Br - bt 2 S R = resistor v - bulophotoeol et
c o capacl‘{cr’ . K = relay. AT = thermistor 4 (dlodn:) padetar
cr .= coupling L » inductor 5 = switch w! = cable -
CR = glode LS = ypeaker T w transformar X = socket
;DL = dalsy Hine M = maetef T8 = tezminal board Y = grysta)
‘DS - dwlu s!ma!lnn (I-mp] MP = machenical part TP = test point o Z = network
: ‘. ! J '
1 ABBREVIATIONS x
A o ampersls) FET" = flald-affect n = nano {16°7) i = radlo frequency
ampl = arnplifier{s) . : - transiator(s) ne = normally closed B Interferance
sy - numbtv o [N, = normaily open . ms = oot mean squwre
ampitd = amplhudo G : "09,- npn - ncgn{va-pollilw- wv - n\rrn working
L i ) = giga negative i vohtage ;o )
- bd = board(s) " gnd = ground{sd) ns = nanosecond : N
bp ;. = bandpass H N tes) ) u-'* SCR - |Ill:ﬂ? cr.'mmllod hY
S = henryiia = : ‘
c = cantl (10" ' hr - h"""{", b - plr?l?tﬁlohtchcd)r sec - :::;":;')
c = ceorbon HP » Hewlett-Packard | P . p"c it(n) std = ptandard
cew - caun[t:rclouw!u Hz = hertz ‘ ok - e e J
COIX, = coaxlel ' ! : ‘- .M = trimmer ! -
coaf » cosfficlent : it -~ intermadiate fraq. PP :::::::: nagstive : 3
com ;. ™ common L inl = internsl plo - part of u = micro {10}
CRT‘-- :'c'lm:g{c-ny tybo . R i “03’ PP = pesk-1o-pesk usec m mlcr_omond
oW clockwise ] " o ) prom = progeam v m volns )
- I -‘docl 110_ ) b = poundls) e - 53?;;22'.')"' ver ¢ = varlatle
dB D dulwl SR  |pr “_ low-pass mmhl - « picosecond : W | - with.
ext = axternasl ! '!.:1‘ - mlul (‘I‘D 6; pwWV - x?tmnrklnn 'w{o' - w“hlﬁml
. : = mege wiv = working Inverss
F = farsgis) ma = miillsacond ' o = radla frequency voitage
S S : ‘ = ‘ 3/70
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21 'INTRODUCTION, - . . -

11

]
.

2 2 ,Thié section contains Instructions for performing an

“initial inspection of the Model 1430C, Procedures for

e maklng a claim for warranty repairs and for repacking the
i j__' o instrument for shipment are aiso described in this section

23 INITIAL INSPECTION

X ?-4. The instrument was nspected mechanically und ‘
L electricallv before shipment. Upon receipt, inspect it for -

- 'damage that may have occurred [n transit. Check for bent
\'or braken.connectors, and dentis or scratchés. if damage
" Is found, refer to he claims peragraph“in this section,

Fieta!n the packing material for pos!bis futuro use, . |

2 5. Check the electrical performance of the instrument~
irnmediate!y after receipt,. Refer to Section V, for the per-

- formancs_check. procedure, The performance check will - -

determine whether ‘or not tha instrument Is operating

within the specifications listed in table 1-1. nitial per-

Ly + formance and accurecy of ‘the Instrumant are certified as

' ) stated on the insidé’ front cover of this manual, If the in-

: strument does not operate as specified, refer to the claims
;paragraph In this sﬂ'"on ;

At .

)
.‘\

- 26 PREPARATION FOR USE

'“fi,f 2-7 Connectthe interconnecting cable(suppled with the .

i ‘ ¥ sampler) ‘between the interconnecting jack on the sampler

““and ‘the._front panel lnterconnecting jack  on the Model .
" 1411A or 1B11A. The sampler is now ready for.use, All

- necessary operating voltages are provided by the sampling
1 vérticai amplifier.

23 CLAIMS \

2 9 T'le warranty staternent applicabie to this instrumen. -

R SRS y

Installation
i { P

o - PR  SECTION Il
VU INSTALLATION |

' when the instrument Js first recejved, notiiv the carrier and

the nearest Hewlett-Packerd Sales/Service Office immedi-
ately [see jist In back of manual for addmssosl The Saies/

. Servica Office will errange for repair or replecement with-

out waiting for settlement of the claim with the carrier,

2-10, .HEPACK'AGING FOR SHiPMENT. v

211, When shipping an instrument to a Hewlett-Packard
Sales/Service Office for service or repair, attach a tag
showing owner {with address), instrument model number,
full serial number of the instrumer : and description of the
service or repair required. | ‘

2-12, Use the original carton and packaging materia} for
shipping. If the original material is not available or re
useable, use the foiléwing

a A doubie-wailed carton, refer to tabie 2-1 for test
strength required

b. Heavy paper or sheets of cardboard to protect all
instrument surfaces; use a nonabrasive materlal such as
polyurethane or cushioned paper such as Kimpak around

" all profecting parts, !

c. At Ieast 4 inches of tightly packed, industry- approv-
ed, shock- absorblng material such’ as extra-frim poly-

urethane foam.

d, Heavy-duty shipping tape for securlnd outside of car-
tan. ' S "t

isprovided inside the front cover of this manual, |f physical -
dan‘nage is iound or if the operation is not as speoified

", Table 21, Shipping Carton Test Strength

Gross Weight (Ib) Carton Test Strength (Ib) .
“wpto 10 p o 200
10to 30 275
01120 |- - 360 }
12010 140, 1 - K BUO
14010 160 600
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© Modeimazoc o, Ty

3 1 INTRODUCTION

3-2 Thm section mcludes operntmg consulerntions
and some general operating mstructmns, supplemont-
“ing - the information provided in ecither the Model
1411A or Madel! 1811A Snmp]ing Vertical Amplifier

. manuals, Refer to the appropriete sampling vertical
- amplifier manual for more apecific opernting instrue-

o tmns.-

[ - 3- 3, !HPQT[OUTPUT CONNECTORS
1

3-4 TYPE

3-5 The input/output connectors on the Modei 1430C

-are precision Type N, Mating connectors are available

- " with many types of adapters. Refer to on npnropriate

- catalog todetermine availability of connector ndﬂpters
for your speclfic requirementa :

L aoa. DESCRIPTION

A 37 Each input/output is a feedthrough -type con-

' ..+ nector with a characteristic impedanice of 50 ohms, A

.. . signal applied to the input passes unattenunted and -
prnct:cplly undisturbed through the 50-chm sampler

block to the output This'permits the sampler to be -

+, -connected in series into a line under observation
~ " with a minimum of disterbance o the signal.

' The connectors are an integral - part
of the sampling block. Make no attempt
to - disassemble . the connectors os -

S costly ‘démage to the snmpling block
_ "“} - may result "
T L e

i oy 't :

-

',' 5 I

S 3, CABLES S :
oot | '
g :’ 3-10 To rmmmize loss of nsetlme caused by hlgh
5 frequency | logses  in cables, . use lnrge dmmeter
‘cable, such as: RG214/U. Cable length must be
kept o a minimum. Cable ‘length becomes in-
“‘creasingly more. important as the: risetimeof the .
mgnnl ‘approaches the risetime limits of the sampler; :
©~even 1 foot ‘of ‘cable will noticenbly degrade
. ,rigetime. All cable connections must be made . ge-
“curely, Loose fitting connectdrs ' can ' cause - ub-

dealrable reflectl?ns and degrade thc s:gnal If

1

38 OPERATING consmsnmous S

o L SECTION NIl
L ' OPERATION

:l,
"

_ neares

A " Operation

I
1

. L _‘ o
critical time comparisons are heing made between

" ‘two signals, use connecting cables of equal length.

-11. " SIGNAL TERMINATION.

3-12. If the feedthrough fedture of the sampler is not
being used, the signal must be terminated with a

. B0-ohm irapedance, Faoilure {o terminate the signal

will resultin reﬂections that make the display invalid,

3- lJ thn the sampler output is used to trigger the

time base, a 50-ohm feedthrough is recommended
(figure 3-1A).This will .assure that the sampbler

-output is terminated into 50 ohms. This sctup can

be used with any signal under 1 GHz,

'3-14. When the signal is split before being applizd to
'the sampler input, a rower. divider must be used
(figure 3-1B). Using this test setup, the sampler out-
put must be terminated. If a 50-chm Tee connector

"i8 used, the resulting source impedance of the two -

fnputs will be 25 ohms each, resulting in nn lmpednnce
mismatch to both the tlme base trigger mput and the
sampler mput

3-16. ‘If the signal is above 1 GHz, n' countdown
device such as the HP Model 1104A/1106B Trigger
Countdown’ nust be used: to reduce the frequency
of the signal being applied to the time baee (fig-
ure 3-2). A low-puss. filter such iis the HP Model -

X

. 1109B may be used to prevent gignals ‘generated

by the.tunnel diode maunt fmm feedmg into the

' signal chnnnel.

Vo

| 3-16. USING MODEL 14300 WITH CW SIGNALS

817 When using the Model 1«1300 to observe cw
~ signals above 124 GHz, the 'signal ‘must be, applied

to the feedthrough samplers through the connector
L the power cable, If the signal is applied to
the other connector, the standing waves which are

. reflected from the discontinuity created by the low

frequency pickoff resistor. will crente ripplés in the
frequency response. characteristics of the 'Model

" 1430C; See fi igure 33, If the signal is applied to

connector #1,°the signal seen by the sampling gate

. consista of only the incident signal plus any signal

reflected - from the device connected to connector

42 “(figwe 33B and: C). .If s;gnnl is applied to

,connector #2, the signal seen by the sampling gate

" consists of the mcldent s:gnal plus the signal re-

31
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“'Operntion - . U

" 348, CHANGING SAMPLERS, |

0.
.

flectcd from the low frequency pickoff rcs:stor (!' ig-
ure.I'IB and ), . S oo

)
i

3-19. When the ‘sampler is originally connected to
' the samphng vertical amplifier or if the sampler/
samplingivertical amplifier combination is changed,
the front panel controls for risetime, snmpling cffi-
‘and vertical sensitivity should be checked nnd read.
Justed if necessary. Refer to the appropnute sampling
. vertical amplifier opernting and service mnnunl for
pmcodures y |

3-20 OPEFIATING PRECAUTIONS
3-21, MAXIMUM sm-r mr h ;f4 |

3-22 Dynnm:c mnge of the sampler is 21 volt, Signal.

‘inputs exceeding this vque will cause distortmn of
the dlsplayed Blgnnl S ,

3-2.1 If the' systcm is to be used t‘or TDR operntmn,
dmchurge all lines and associated equipment prior to

- making connections. This wi!l ‘prevent damage to th

sumplmg diodes from stnt:c chnrges

=

1 L 1' o
. . B Yo i .
_A voltnge wo,ll above the mnximum safe
~ input is required to damege both sam- .
" pling diodes, When both sampling !
diodes in one channel are damaged, re-
 pair chnrges will be assessed to the cus-
_tomer,, "regardless of the equlpment

o wai'mnty pmod . !

EEN
1

3-24- Slg'n‘él‘ levels can be reduced to safe levéla by

usmg attenuators HP offers a wide variety of pre-

" - cision, 50-okm coaxial attenuators in both fixed and

. variahle models, For information about attenuators
- for specific needs, refer to an HP cata!og or consult

an HP Snles/Semee Office, ' -

3-25 ROUGH HANDLING

L 3-26 ’I‘h)é extremely high frequency operahon of the

- instrument is mnde possible by the diodes located

w:thin cach sampling block., The" samphng block

.and diodes are factory assembled using the most
-advanced’ packaging methods possible. However,
the instrument ahnuld’be handled gently, avoiding all

‘mechamcal shocks @8 much as - possible, - If'a

' -i " malfunction is suspected, make no attempt to dis-

- assenible the samplmg blocks except as outhned in
Secuon VIII of th:s manual

/]

h

1]

. characteristics of the problem.

1N

Model 14100

3.27. 'WIDE-BAND TOR.

3-28, GENERAL..

329, In the transmission of electiieal information,
fidelity is very important. The received information
must resemble thc transmitted information. The pro-
pagating vehicle may distort or delete some of the
information. Once a distortion condition is found,
the nature and location of the distortion must be
determined before the problem can be corrected,

There are many methads for determining thut a pro-

blem exists, but few which determine the location and

4

3-30. Timedomain ‘reflectometey (TDR) is n test

method for determining the location and nature of

distortion causes. An incident pulse is ransmitted
into a system. When the incident pulse encounters-

a change of impadance in the line {discontin-
nity), a certain portion of the pulse amplitude
is reflected back to the source {echo). Encrgy
reflected becomes nn indication ‘of ' ronsmission
logs. The reflected energy is displeyed on an oscillo-
scope CRT plotted as n series of voltages with
respect to time or distance,

The wide-band sampling system may be vsed
for TDR tests when connected as shown in figure
34, The TDR system will detect discontinuities
separated by less than 1 centimeter over the entire
frequency range of the sampling system,

,'\

13 :
Before meking any connections to the
system or line to 'be tested, discharge -
any static charge that may’ he present
" in the cable,

i

I

TO'SYSTEM
OR LINE -

SYNC FULSE UNDER TEST
OR - - r'd
PRETRIGGER

1430C=A =2

.
a0y

Figur\'e 3-4. i TDR Connections

T




]

3

_' Model 1430C |
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- 332, ’I‘h:s chnrge occurs' most often in cables over
10 feet inlengih. Failure to discharge: the cable
. may result in costly damage to the snmplmg diodes

nnd/or the Model 1106B° Tunnel Dicde Mount,
3-33 DISPLAY INTEFIPRETATION. .

3.54,, When the incident pulse reaches the end of

. an untermmnted line (infinite impedance), the full
amplitude of the'incident pulse is reflected back,

- increasing the standing voltage at the source by the’
.+ amplitude of the original pulse. Conversely, n short
at the end of the line veflects back o drop to 0

-volt at the source

N 3-35." The initiul rebetion of an incident puloe to &

capacitance in a line is os to o short. The cap-
nmty charges toward the level of the applied in-
- cident pulse with an RC time constant .

. 336. 'The initial roaction of an mo:dont pulse to an
+ inductance is as to an open circuit. The re-

actance decnys to a short circuit with an LR
. tlme constnnt .

T ,; 337, A smg!e cable fau[t often shows up o8 a small

- 39,

 positive or negative deflection on the trace. A
-positive  deflection may: be cnused by either a

short gection of higher impedance line or a series
- inductance. A negative deflection may be caused by
a short section of line with lowered impedance
or'a shunt. cnpobltnnce A pinched cable d:splnys a

" sshunt capacitance since the outer conductor is closer

' to the center conductor, The value of an induc-

tance or capacitance may be approximated by

- 'measuring the peak amplitude of the deflection and
.- width at the 50% points nnd using this information
-in the applicable formulas described in the HP
Apphcnt:on Notes for TDR testmg

3-.38 Hewlett Pnckord Apphcnhon ‘Notes 62, 67,,. _
76 and 153 provide complete formulas and’ operat- -

* ing data for performing TDR tests. Application Notes

, may be obtained by contacting the nenrest HP

Snles/Sorv:ce Office,

mserme o

340, The metxme of the syﬁtem! is very lmportant
“in ‘detecting and resolving dlscontxnutlos With a
-foster system risetime, the frequency spectrum’ is
. incrensed and smaller discontinuities can be detect-

Cied and resolved. Frequency (risetime) is lost each .
t:me an incident pulse encounters a discontinuity
‘and - reflects.: Prior to use, system nset:me should -

be checked and Optlmlzed
3-41 ) REFLECTION COEFFICIENT (p)

342, Reﬂechon coefﬁcient (p) is & term used to
_deseribe ’ the. qunhly of n system tested uging

“TDR. 'The. P of ‘a system is described by the .

formuln'

4

- Where: 'aK =

\ Operation

C p = EJE |
Where: E; = The input voltnge of the in-

-cident pulse. ’5
E

¢ = the reflected voltage,

3-4). For n ‘system with an incident pulse of 1
volt and a single discontinuity producing o reflec.
tion of'0.1 volt, the p would be 0.1, Transmission
lines normally do' not have single, large discon-
tinuities, but have ‘a series of small discontinuitics.
While a single, small discontinuity causes very little
distortion, n series of small discontinuities reflecting
back and forth during a transmission peried will
seriously dogmde trnnsmlttod information.

3-44. Overlays are available from Hewlctt-Puoknrd .

to directly irdicate values of p for several sensitiv-
ies on a CRT display ‘A slide-rule calculator (HP
Time Domain Reflectoineter) may be used to quickly
calculate values of p for uny displayed reflection,
Contact the nearest Hewlett-Packard Sales/Service
© Office to obtnin either overlays or the calculator.

3-45. ' OPERATING PROCEDURE.

346. ' To use, the somphng system' in TDR opom
tions,  set the sampling time base to o free-
running condition. The sync pulse (or pretrigger out-
put) is used to trigger the incident pulse gen-
crator, See figure 3-4. Display the pulse generator
output s & step waveform,

‘347, To obtain maximum accuraéy for any display,
use maximum dot density and photograph n trace
ata slow scan speed, .

N

.i 48, Cnlcu!ate the reflection coeff' clont p of the

tsystom under test by using the following formuln

: p = E / E»
Whete: E; = the input voltage of the in-

cident pulse.
the reflected voltage

o ] El‘ =

L 3-49, To determine hor'zontal sengitivity in feet per
f ‘division on the d:oplay, use the setting of the
TIME/DIV swn‘.ch in tho following formula:

/iy 1_=

(TIME/DIV) }

mission line under, test.

360, For a polyethylenc line, K = 2.3 or TIME/
DIV multiplied by 033 ft/ns. For an air lme,
K = L0 or TIME/DIV multipiied by 0.5 ft/ns.’
Example: if TIME/DIV were set to 50 n3EC and
a polyethylene line tested, each division on the’
CRT would represent 165 feet along the line.
"If the aweep were expanded by a factor of
X100, each division would - represent 0.165 feet.

b

L' ) i .|

dlelectnc constant Afor the tmns-

3-3/34
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INTRODUCTION \
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: -2. 'I‘his scction includcs circuit theory fnr the
Model '1430C, “Circuit nnalysts will - first. bt "ex-
i plained on & hloek dingron:basis, followed by cir- L

. cuit dctails. Basic sampling theory, as well as. '
detmled theory of the vertical amplifier is deseribed -

pling veflicnl amplifier opcrntihg ‘and - service
manuals. It is recommended that thcsc explnnntions
=be eiud:ed fi rst. n . .

4-3 ﬁovenALL DESCHIPTION A \i

4-4. Figuru A1 shows an overull block dmgrum
. of the sampler. It consists of two sampling: heads, .-

'tobothAnndBchannels._, ol ‘;.\iy,f-"_ b

i nl I A ifl ‘

s v : 1!1’ bl !

A e 5" The pumose of the. unmplmk heud in tdﬂ mk h
-.»__‘}IN" * 'off' or! simple the amplitude of “the signal\undor ' f-
= }teut .'a .'Ln\ given ' time, nnd upply this vn]tﬁ

= e a cnpﬂ‘qito"\ﬁ ‘mot” uhown) fi*l e actial sampli

o ps'o brnet‘ tlmtl the l{npncimr only hn(s( /

permd ls
R R ‘} N

S in both the Model 1411A and Model 1811A 8am- . ",

" four stages of emitter followers,: two d:ﬂ'ere tial\ \i .
: nmphl’wra, and a. pulsu generntor that. is comlmon \“

, - L : ti I
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_time to chorge to ‘nbout 6% of the actunl signal |

nmplitudc. 'l‘his voltnge is sent to an emitter - !
»  follower stage, umphf' efi then coupled 't
_unother emitler ml!owerﬂ‘Rouu [to the sampling,
.‘=_verticnl ‘nmp\jf’ jer, it is furﬂler umphﬁed to
.drive "the - vertical. deﬂebtiun plntes of : the / 'CRT,

; ‘ "Signnl fecdbnck frony the sumpling vcrticnlnmpllﬂnr
':m used. by lhe snlnpler {ito  charge the sampler l_ .

. capacithnce it 100% &f the .sampled | signal. um- [
plnudc\ pridrl to_ taking ' ‘the, next gnmple. Bebauke -
of this feedbrf ik, the snmplnr extracts- energy from’

;,chnngea from. |bne sumple to the nevt
o ayl :
l-ﬁ 'iHI: pulsa gencrutor nnd bias mrcuit provideu a.
=rev<.';se I?ms voltnge to’ keep the' sampling hends’
bimmd off, Upon receipt of the snmpling command
-trigger, 'l the pulse .generator ‘produces’ a pulse to -
I’qunrd bias the samplmg' heads, pcrmitting the
b ?co.mng sigr}nl umplitudctobesun‘nplcd cHL
! Y Al

. : by
A CIRCUIT DETAlLS |
IR BTN :
!
‘d}p The fo!lowing detailed them'y is mferenced o
-_ the schcmntic located in Sectmn Vlli 'l‘he sthematic
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4-10, Signal input to the pulse generntor' cireuitry

ig -the -sampling commnnd - trigger. This pulse or-

‘iglnqtes in the sampling time: bnao circuitry, Sent
‘to the sampling vertical umplifier, it is amplified
. and shnped beforc beim; upplied .to the sampler,

‘]‘t . 1

4- ll.' The snmpling trigger, o positive’ pulse, is

. ac coupled to the base of saturating switch Q103,

.. Q103 is. normally off, When the pulse is applied,

1. the trnnsistor soturntes. The negative-going collector

. bignal is trnnsl‘ormer coupled through T101 to the
‘skp recovery diodes. o !

CRI114 are normally forward biased nnd conducting.
When the negative pulse from 'T101 is applied
to the nnode of CRI14, reverse current flows in
the diode, The reverse current is supplied by the
' carriers stored during forward bins conditions. The

flows., When the carriers ot the junction are de-
pleted : the diode auddenly stops mnducting

v
1

M ean s be unfoldcd and mfcn‘cd to, while muding the

| 412, Steprecovery diodes CRI1Z, CRUS und

N diode dues not slop conducting immedintely and the
-7 voltage ncross it rompins low ns reverse current

{

4. 13 When CRI14. utops conducting. the - nesntive '

" ‘ .voltege gencrated it its anode, coupled through is-
. olation:diodes CR110 and CRILI, reverse binsecs

o CR[13 When the carrers.at the junctlon of CR113

~nre depleted, it turn off even faster thun CRI114,

. -'The same action then JGecurs with CRI12 and it
~ . turns off even: faster ‘than , CR113, This results
“in o very fast-rising negnﬁve pulse bemg npplwd

to the 60-0hm tmnammsion line,

"!‘ ‘

'4 14 One side of the pulse genemtor output is:

. grounded.while the other side contains the nigatis e
! _going pulse.. The negntive-going pulse is couried
. differentinlly through Cl105 to sempling .diode

.+ CR105, and thmugh C1086 lo sampling diode CR1086,
.~ This causes both CR105 and CRIQ6 ‘to' become
(lal

4 15 BAMPLING ASSEMBLY.

4 16 ’I‘hk' blas network npphes npproxlmntely 1.5

_volts .of ireverse, bins, to sampling - diodes CR105"

" and CR108, keepmg them’ noncopducting, The bias
© .., centering adjustment, R122, allows this bivs to. be
i -set equally’ for, both dmdea Pulses from the pulse

generator overcome this reverse bias and open the
B gate The input signnl then starts to charge sampling

]|forwnrd hlnsed nnd permits sumplmg tn occur.

[

o D ", Mode} 1430C
. _ :

' cn‘pnci.tnm C105 and C108 towurd'thc input sign.il |

level. After the sampling puiies cease, the diodes
s ure pgain mverse bised and the gate closes, The:

* chaege stored on', C105 und 'CL08, js felt: ion the

_base of emitter fnllower QlOlB

4-17. If the signnl !cvel changes, feedback from the
snmpling vertical amplifier will cause the sompling
diode bins level to shift correspondingly (fig-
ure 4-2). Since the bins voltages shift to keep the

. sampler output voltage centered between them, an

input signal will turp on one of the diodes if
the signal varies more than $1 volt from the
voltage level of the sampling capacitor. This factor
limits the dynamic range of the sampler to 1 volt,

Lo SIGNAL LEVEL '

[LELTAS TS ]

Figure 4.2, Shift in Signal Level

1

4-18, The overall uumplmg efﬁcmncy of thesampling
vertical amplifier/sampler combination depends upon
three factors: the RC time conatant of the sampling
capacitance ,signal source, and snmpling diode im-
_ pcdnnce* the length of time the sampling: gate

is opened;. and the loop ganin of the sampler/

vertical amplifier combination, The signal source |
impednnce nand RC time constant are fixed. Sampling
efficiency can be adjusted, however, with Model
1411A RESPONSE and SMOOTHING conirols or

h Model 1811A RESPONSE and TR ADJ US’I‘ controls

4-19, Adjusting'the Model 11A SMOO’PH ING con-
trol or Model 1811A RESPONSE control changes
the loop gain of the sampler/vertical amplifier com-
bination, This adjustment is sct for an overall
sampling efficiency of 100% {optimum response). .
Refer to the appropriate operating nnd service

" ‘manual  for edjustment procedure  (Section ' IfI),

Undey: normal circumstances, once this adjustment
is madé for a particular sampler/vertical amplifier,,
combinalion,_nt shou!d not require rcadjustment

'J\.

4-20, Adjusting thu \{odel 1411A RESPONSE con-
- trol or Model 1811A TR ADJUST chnnges the smount

of ‘bias opplied to the sumpling - diodes (figure

43). 'I‘his changes the anmphﬁg time Decrensing




| Y

- Model 1430C

anmplihé timef increases bundwidth  (improying

' xisctime), Increasing sampling time slows risetime but
. decreases: noise. Complete instructions for muking.

these ndjustments are also provided in Section IiI

- ofthe approprinte sampling vertical amplifier manual,

4-21, PREAMPLIFIER,

o HeY

—1a8Y R

I
o ‘squpur_c TIME

"~ SAMPLING TIME

) 18304 =a~4
“Figure 4-3, TR vs Sampling Time
I
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422, The emitter output of QIOIB i coupled tn
U101, Low frequency signals are also coupled from -

" the sampling hend, through R105, to the hase of
. QI01A, The output of QIOIA' is nlso coupled to
UL0L. U101 §s an amplifier with a differential

input and a single-cnded output. The differential
input provides high common-mode rejection to
signal lenkage through the sampling diodes, therchy

-minimizing low frequency distortion, The single-

ended output of U101 is directly coupled to emitter
follower' QI02, The. emitter output of Q102 {s then
routed through the interconnecting cable to the sam-
pling vertical amplifier, Goin of the sampling
preamplifier is approximately 30, :

L
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,sscnonv N -

)y

BN
el .s'.';%"-. -.'
f'. o 'q_‘e_kIF'jﬁHfQﬂMANC CHEC[( AND ADJUSTMENTS
b S LTI BTN :
- i "’/?" ""_'1;';;-1'_7.:‘-;.!il‘v ,\‘il,i ) '," 'r?;,- R ‘ \
INTFIObUC'l‘TION Jl . PRNEN ‘1 }mse,,oscilloscopb aind all test equipment should be
l s i ‘f N : : cnlibrqtcd and. upei’nlmm roperly before proceeding
7';1 . ""‘5-2;”'[‘hi£ section, conlnj step—bystep pmcedumau "‘f‘.' thh lhe pcrl‘onmmcé checks i and ndjuutmcnts
,rj{u;'._j oy l'checlﬁng “thg instrr:l'fmnnt urzeci[' ieations - dsn . N '51‘ e
a “given {mbl £ [ this, manua), Ths" 15-9 RISETIME AND OVERSHOOL i "1’1,
_ perfq 'ﬁt,e’ ‘ch k proqc ure F;lmves  trouble- } ) ;
1 shno g8 m;calio s ,in ¢ﬁ\a the mrtrument ifgids 610, " bPﬂ.dIFI(‘A’l‘ION Risctimo. uppr ximnte}y 20
Lo to . mgzt -an lspec chtion ated. Al table (per- ' ,.f ps (less thiah 28 ps nhscrvcd with Mode 1106A and
} formmii:e .¢h J:IT reéoid) is ! pmvid*é at “the t- 11068 Fast-rise Palse Gentratok and Model B{]BA Np-
g ef - theld performance hcck it fth 'recordmg the” : tuinjg,mz 50-ohm’ toud), Ova shfpoL Joss - lhun 7.5%
; ! mensl,lrerpnnfs ‘obtain } in ’f’ rat' ! nmnlng, i ut}ing Maodel; l’lOF‘ and llOBI}. 3 "!"'1';-.' y!
‘ of the pro edure. 'l‘his recnnd, may; be usedi | ‘;/1 gy i . (,-},*‘/ _ I..' i
to. compnrp ‘mensurements tnken ut L!atnr dnieuF ',[E AR f" S /*‘ - N
: . 'with thé onginal The pmceduré or mukmg vl P hSPRlP’i‘ION Both risatime niid OVf-'l'ﬂhOfll Lt
Vel internnl d)uatments umﬂmvered An |, para- \"‘ 1 .are ch seked using Model li05A/110()B Foat-rise
/.  _ graphs.’ 5-34[1 through 549, ‘Al phots ngph. } uPuIse Gunerumr 'with n;psehme of lcss than; 20 ps, 3oy
/- showing thq locations “of - all inhzrnnl adjustment . 'The Modnl,hlmﬁA is) Blaved ito . the ! free: \mpinu o \ll
.fﬁ;‘-: o contmls is prcacnted in fi gure 8-5 S A e .ﬁ mtc JJof tl]of t||me bn‘se’ Byncnppl:ze or 'b ln;mer. R
:f. ‘]‘!:i'i.: T ! ~(;f ;=.: ‘;-}: X 1 i p ‘j!”‘ \} ! ; |.F ) { . “‘- i . ,I¢ C
Y LA 5-3 TEfITJErPU'PMENT e e | 512 F?UlPMFNT The folipwmg L(Tui?ment ;s re., i

. " ’ , qu I'L , | ,!/ ;
54 'I‘est’ equipment requized., for prucedures dno _ 1i o

“.this scction,. i’ listed' in  table &1, iTest, ;  ‘'a Model llO'ﬁA_fiind llOIGB P-ust -rise] Pulse g

- ecimpmcnti :équwalent to that’ recommdnded . / Gcnemlor S T o
O .may / be * substituted, prdwded it meets the I EURTI T ,4,;’.”
ol required charnctun.ths listed in the table, For " b, BNC cnb!g. 24 i m mgs in,’ ;f A L R
o best! results, use . . rccently _ cnlibrnted test o o \',‘; S
i K equlpment ; ';‘r',"x ‘;";‘;. Lo L W L c: adnpter, BNCtomulo typeN R
AR ' I R : [N
T 5! PERFORMANC\.E CHECK N R F ) I’ROCEDURL Ta check nsetime nnd uver
ST "';____"‘_'_—"_' ; Co ahnot. proceed ns follows ,‘;-"

Con Bl The follnmng suby nrngmphs deacnbe roce-, ! '

.‘;_: dires dotermine P “whiether or m,tp the' A Connec.t Model:" IlOaA/ll(}GB Iﬂbt rise ]
AT P mstrument is operating ' within - the specificntions Pulse Genemtor to Ch“““"] A input “3 ﬂh““’“ in,

‘of;: table "'I-1, This - check: ‘can be used as ﬁg“m b1, ' Y P

part of an incoming “inspection, as a periodic . v ' o,

" operationnl test, or to check .calibration after ' b, Set time base contrals for fgee-nlmmng trace.
-, repairs  or :'adjustments have - heen ' made, ' o IR a e
Any one of the follo\wng checks can vbe made .. ) - — : !

'A"f*,'sepnrately,:fdemred EEAE o T _ ‘ - I

ek ""t

5-7 ’l‘he i' rst hme the performance check is made, .
" enter  the vesults on the performance check ;- SYNC PULSE
‘record at the end of the procedure Remove the lpaerg?osen '
“ record ‘from the manual and file it for future - - T e
- reference. Bé sure’ to ihclude the' instrument serinl . B ~
number “ony, the  record for Cidentification, - { - VoS :'_—'

it

o noss b ’?rggmkmou
G 5-8 lnstnll the samplmg vertlcal amphﬁer and time ‘. .
. “base into the oscilloscope, connect the Model 1430C = - ‘ . M0c-a-3
ST to thesamphng vcrhcal amphﬁer, turn power on, and e TP _
T allow at leaat 10 mmutes for warm-up, The nme ., . < Figure51, Risetime Test Setup




L Performuncc Oheck -

}

ERTREN B
N
SRR

e, Sel unmpling vortlcnl nmpliﬁer controlu
" pB follows. o

‘NORMAL/I‘IL'[‘ERED or. NORM/BMOO’I‘HLD
awitch ,....,..,, FILTERED or SMOOTHED
displny BE[QCtOP L] Pbu»bbipbroobpbbbrba’abblo A

d. Adjust Maodel llOGA SBNSI'I‘IVI'I‘Y ko ohluin
pulso output from Morel llOBB ‘

3

e Adjust chonnel - A - vertical’ sensitivity and
vornlcr to obtain full scrcén verticnl deflection,

“fi Set aweep time apd sweep time magnifier
to meosure risetime, Risetime is measured between
10% and 90% points on wnveform. Obsorvcd risctime
ahould be less than 28 ps. :

g. Obgerve: overohoot It should be los;s tlmn
7;5% ) o ) . J

- h. " Set display selector t'o B.

. N . )
j. Repeat steps o through g for channel B.

j If risetime “and/or overahoot opeciﬁcutlona
cannot. be met, refar to (1) ‘adjustment procedure
for - Bins~ Centering and’ Diode Bins Adj, and '
(2). ‘risctime. .adjustment procedure “of snmpling
vorhcal nmpllﬁer monunl J;| Lo
' e
-14. DYNAMIC FIANGE v RN f;“' ,
5-15 SPEC[FICA’I‘FON 'I)vnnmlc rnngu ehould be
grenter thun £ ,1 volt.. ey

[ \

5-16.. DESCRIP’I‘ION A pulae generntor with a
and polarity. s -

variable - output amplitudo
connected to ‘the ' sumpler.: - Amplitude s
incrensed to +1' volt. Slgnul must not break up -
) (exlreme dlalcrtion)

5—17 EQU[PMENT. 'I‘he following equipmont is re-
qu rud*

i

a. pulse genemtor.

b two BNC - cnbles, 24 ‘in.” to 96 in,

c ndaph.r, BNC to mnle type N

5-18. PROCEDURE To check dynnmlc range, pro- .

1

ceed a8 followa

;oo Connect equipment ns shown m l' igure 5-2

~ b Set pulse generator controls , to obtaln
positive 2 to B-usec. .wide -pulse, nppmxlmately
05 volt t.mphl.ude 3 approxlmntely 50 kHz.

¢ .Set, time: bnse for stable externnl tnggerlng,
dlsplamng onc or two pulsns

4

lows:

Bl < Model 1430C

t

'

. PULSE GENERATUR

S | vaeg  ourPorg
IS

CrinE pase J
SYNC :

e c0n _
¥ . . ,TERHINATION JAI0C=A4

1 Figure 5-2 )‘Dynnmlc Rongo Test Setup

d, Set anmpllng vertical umpli!‘ ior controls ns fol

v " If : ' . 4
displnynelcctur )"PP..i"”""’."’..-:'*.F"FA

© vertienl sensitivity ... 200 mV /Y
NORMAL/FILTERED OI‘INORM/SMOOTHED
veersersenmr e ress NORMAL or NORM

e. Slowly increase pulie generator amplitude,

" Amplitude should reach +, 1 volt without any

slgnnl dlstortlon or break' tlp.
" DO NOT EXCEED 1 YOLT.
Voo _ .

1

-f.. Change polarity of pulse gencl’ntor from + to —
and yepeat steps b throughe.

"R ‘Chnngo‘ dlslpln:y seleclor to channel B,
h. Repent steps a thmugh f for chnnnol B,

l. If dynamic range specifi cntion is not met,

" check Diode Bias -adjustments, Check C120 nnd

C121 and sampling diodes. If these all check good,

then trouble is most likely to be in sumpllng

verhcnl amplifier,

-19. LOW FREOUENCY [llSTOR'l'ION

520, SPECIFICATION, [nw frcquency dmtortmn
shall be less than 15%. :

3

521 DESCRIP’I‘ION A pulse gencrator .slgnnl
is observed for corner ro‘undmg and pulse
top ﬂutnnss .

522. EQUIPMENT. 'l’he followmg equipment is
vequired:

a. pulse generator,
b. two - BNC

1

cables, 24 in: to 36 in,




S Meddugg S
. F 1 .
. |._| 1 '

e ndnpler, BNC ln muln type N.

. B, PROOBDURE. To check low frequency diy-
- tortion, proceed s follows:

l

ﬁ; o, Cnnncct equipmcnt s, ahown i figure
6-2. ‘
b, Set pulse generntor contrnla o obtuin

W ~ pulse approximotely Gusee wide, 026-volt om:’
'plitude ot nppmximntely 60 kiz, ,

: e Set‘time buse controls for stable exlcfn'nl
o trigmering. : ;

d. Set time hnse aweep Aime to diaplny nne or
two pulses,

‘e, Set snmpllng vertical umplif' or contmls o8
- follows;

PELEPEEIPREPIERE PR RN RRR ) A

. display selector ..
- vcrticnlsensitivityi‘bhbbb'lbbbbbb ibh.b"lti?ii'

Coeonnpto displny Hord divisinns of dcﬂec.tidn

L Ohaerved wnvnfnrm shouH have flat t,op

" with not “more thon 25% rounding ot -pulse

+ o corners, Disregard leading edge overshoot which
S mny o8 be much as 7.6%,

R SetdlsplnyselectortoB : Lo
D chent steps “a through f for chnnnel B.

4, If low frequency - distortion is not within
specification, check Low ' Frequency Distortion

Adj.  Cl107 nnd 108 . or C307 and _!(,-308 E
‘5-24, TANGENTIAL NOISE.
| 5-2‘5 SPECIFICATION; Noise shall be less than

.10 mV unfiitered or unsmoothed and less than
- 2.6 mV F[LTERED or SMOOTHED,

b 28, DESCRIPT[ON. A pulse generator output is
o . connected to  the sampler through 50 dB of
V. . attenuition, Time, base is free-running, so that
¢+ display -is incuherent. “QOutput - amplitude * is
o adjueted. g0 that the two hnes (representing top and
bottom of ' puylse)  just begin to converge into
one line. ' Attenuntion Is decrensed to 30 dB.

©. .- Signal amplitude is’ mcnsured nnd tnngentinl noise
S ‘inlﬂ%ofthisvnlue. o _ o

' f5-27 EQUIPMEN’[‘. _'l‘hc fo]lowmg equipment is
mquired .

| 1]
o pulse genorntor. Lo '

b. - BNC cahles, 24 in. to 36 in

L) ‘ ).

R e _ ndupter, BNC to male i.ype N.

- Performnnce Check

-;f:f_ d. vnrinblc itenuntor, |
28, PROCEDURE, To check nolse, proceed nn.
follown: L ) ; :

+.'n, Check hoth verticnl chunnels to ensure that

i sampling  cfficiency and  dsetime are  sot
properly, . Refer to sampling vertical amplifier,
mnnunl for pmcedurcu. C i

., Connect cquipmont as uhoWn in figure B,

PULBE GENERATOR

0 OUTPUTG

© VARIABLE
i AYTERUATOR

| 0o
. TEARINATION M- A=8
’ Figure 653, Nofse Test Setup |
" e, Set wvoriable nitenvator to [0 dB,

d. Set pulse generntor m')'nlrols‘ to obtain
B-volt square wave (50% duty cycle) at approximately
10 kHz, '

. ¢ Set time base for frce-running trace nt
10 ns/div. ; \
f. Set snmpling verticnl ‘amplifier controls as- fol
. lows:
! diuplnyaclecmr.bblblll bi.lii.’i‘ [N NN D’IDA
NORMAL/FILTERED or NORM/SMOOTHED
[ AR N N N NN NORMAI‘D!.NORM
verticnl sensitivity T 10mV

g Adjust SCAN DENS['I‘Y for ,incohemnt
" display with minimum fiicker. Display should
consists of two lines, approximately 1 div apart.

If display consists’ of square wave moving -
'ndfoss CRT s shown in figure 54 part b,

rendjust SCAN DENS[TY to obtain dlspluy os

shown in fi igure 5-4, pnrt a.

preva

h. Decrease pulse genemtor amplitude until

dork band is just visible , between two lines

. (two lines just converge . into one) See
f'gureﬁ»l pnrtsc,d ond e,

i, Change wvarinble uttepuutor to 30 dB.

j. Measure voltage difference between two lines

on display, Unsmoothed * (unfiltered) noise is

Replaceable Parts

' ' oo . Madat 14900




] iy v, ) ' .
Performuance Check» L AT

Model 1430C,

~ GORRECT.

1 . AMPLITUDE T0QO HIGH.
} ‘ ] [ 1: ’ . . .

1]

'CORRECT

1

! -t i
INCORRECT ' ,

" AMPLITUDE TOO LOW

Lo 143088 -Res

R ; ; Figure b-4, Noise Menaixrcmunt l')ispll_iy

L 0% of this vnhm und should be less than
! 1 10 mV. f t ; : ‘k
"k, Chnnge NORMAL/I‘[L’I‘I' RED or NORM/.

: SMOOTHED control to FILTERED or SMOOTHED, -

X Repeat ' steps o thru §., 'lungentiul noige ; :
; should now be less than 26 mV.

m. Set display solcctor toB,
~Repeat Isteps n’ “through 1, for chunnel B,

If noise " g not within spccil‘ cntion, first
check snmpling efficiency and risetime adjustment’
. on sampling vertical - amplifier. |If these ‘adj are
4 set propetly, “then. check snmpling diodes for
: fnulty chnnnel S i ¥
'6-29. TIME DIFFERENCE BETWEEN CHANNELS,
.- 1630, SPECIFICATION, Time difference betwacn
v chnnnbls shall be less than b ps,
& 5-31 DESCRIPTION. A pulse ts npplied to both
channels, through o power divider and equal
i+ tlength cables,- .'l‘lme difference between leading
' edges is measured.. j o

532, EQU[PMENT. The following equipment is re-

© quired: "y
o pulse generntnr. g _
" b four BNC cnbleu Awo must be equal
Iength) VL
e two ndnpters, . BNC to mnle type. N.

5-33 PROCEDURES 'l‘o check hme difference
between channels, proceed as follows: ' '

“a." Conneet equipment -ns shown on fi gure '5-B.

" b, Adjust . pulse - generator - to’ pbtnin Oﬁ-volt
pulae nt npproxlmutely 100 kHz. !

? S " . . " '

_'7-1 54 o : ' . '_ 3
N B ' ‘ s ) - : E .|"‘

- between pulses.  Time difference should be less
‘thnnﬁps. , ‘ . .

[ . . ¢

c.) Set sompling  vertical amplifier  controls |
as follows; ‘ |
display selector ,....oovvvvirnns  ALTor A& B

 vertical sensitivity ... ... 5 to § div of deflection
d. . Adjust time | lmse controls for stnble
. external triggering, ‘ ’

e. Adjust vertical amplifier II’OS['P[ON controls
so that two trnces are exinctly centered on CRT,

f. Expand time/div nnd'measure time difference

8 If time difference between channels s not .
within specification, first make certoin that two
signal input cables to sampler nre exactly same .

length, If so, then trouble §s most likely in
snmpling  vertical amplifier channel uwutching

area,

PULSE GEMERATOR

‘|1 TRIGGER

EGUAL
LENGTH

1430C+A~3

- 50
TERH!BA‘I’!ONS

Figure 5. Time D.iflforence Te_xlatrS'ctup
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'+ .+ PERFORMANCE CHECK RECORD

Model 1430C

Performance Check

' “'._Check"‘*:

lniltmment Serial Number

:S;_i.'eclﬁcﬁtion

Measured

RiSETIME.'AND OVERSHOOT

i

" Channel A

0 [
'Risstime .
Overshoot

Channel B ' .

Co - Risetime -
Wb Overshoot !

 DYNAMICRANGE
| Chenne! A

. . : 1 ‘ .
Channel B
; .

., . - it o)

<+1Y
<=tV

R4l
<=1V

| . Chennel A

I
o . Y

I+ LOWFREQUENCYDISTORTION

. ) ‘-‘k) . S | LR T ' éhpnne’,a - | :.‘i I: :

6%

16%

. TANGENTIAL NOISE"

;:::.‘J:j N

. Chennel A

e 1 | i J ‘Unsiaothed -
Jd T unitered)

Lo C .‘ | ’ ' lSmOOlth .
. 0 (Filteped)
s .Cha:“"ém

' -} Unsmoothed
S T Wniltered)

P o - Smoothed .
L L AFiiored)

<10mv

- L26mV

<10mVv

<25 mV

g . I

s ' ., . " TIME DIFFERENCE BETWEEN CHANNELS
. : . 3 -1 i i

<Bps




- Model 14300

1

BT -emus‘rMEN'rs |

BB, The following pnrngmphs describe procedures

to calibrate the instrument so that it will perform

¢ ds ‘gpecified in table ‘1.1,

Use a nonmetalic
gerewdriver and recently calibrated, test equipment

'/ with characteristics ‘as mpecified in table 6.1,

 'Refer to figure 85 for ndjustment locations.
 After adjustments are complete for the sampler/

- vertical amplifier, check instrument performance by

doing the perl‘ermnnee cheekelnt the beginning
- of this sectio)n. : :

588, Note that there are two adjustment pmcedures .
- for’ the Binos Centering and Diode Bias Adj.

One nopplies to the Models 1811A/1430C com.

‘bination and the other “applies to-the Models
'1411A/1430C combination. The Low Frequency

Distortion Adjuetmenw npply to cither combination

- of instruments, -

5-37. BIAS CENTERING AND DIODE BIAS ADJ

: (MODELS 1811A/1430C}.

- , 538, DESCRIP’I‘ION The snmpled envelope is.‘

_ monitored with an oscilloscope and the step-

.output ‘of approximately
~ approximately 450 MHz. . -

‘ e. Locate junction of R128 nnd hl29 and short
junction to ground Refer to' ﬁgure 87 for
_ locatlon ' S

‘recovery diode binses nre optimized for maximum

envelope mmplitude. The Bins Centering Adj.

48 made at the same time to keep the back-bins

epplied equally to  both' unmplmg diodes.

‘ 6-39 FQUIPMENT 'I‘he foliowing equipment is
B required: .

" a. monitor oscilloscope. I
b pulse genemtor o

‘e signnl generator.

d two BNC cables, 24 in

e ndnpter, BNC to male type N.

540. PROCEDURE. To make the udjustments pro-
ceed as follows

B Set Model lSlIA;Fontl.'ols as

RESPONSE ............0000v0) 173 from full ew
TR ADJUST...........c0nvn. 1/8 from full ow
BothMV/DIV . iiiiiiiiiiisirirneenss 200
~“LEVEL..........\.

'
il

to 36 in

: SCAN A N ) LN SWEEP
-:,‘_NORMAL/FILTERED,_ ...... rvvvrrr, NORMAL
) TIME/DIV NN DRy b'lllllhi BnSEC

b. Connec_t signnl genera!or output to chennel

A input,

c 'I_‘erminn_ie output into 50 ohms. . ,

d.. Set ‘signal generator ' controls for cw

follows:, .

vierenia 120 ‘clock (free-run)

140 mV RMS at.

‘ . o Adjeslments :

f. Connect PRE’[‘RIG OU’I‘PU’I‘ to monitor
nscilloecope extemnl trigger input,

g Using menitor oscilloscope, observe waveform
at emitter of Q120, Waveform should look like one of
three waveforms lhm'm in fi gure b8,

HXC=-A-8

- Figure 56, Bms Centering Waveforms

[T

h. Adjust Blas Centering Adj R122 fully ccw
"to fully cw to be sure that all three waveforms can he
.abtained. Then ndjust R122 for display most similarto
waveform 2,

i, Adjust st Bma Adj R153 for mnximum pp
voltnge on waveform,

j» Adjust 2nd Bins Adj R148 .for maximum pp

. voltage on waveform. Readjust Bins Centering R122

as necessary to mnintain display eimilnr to waveform
2. . : i '

k. Adjust .Brd Bias Adj RM? for mnximum pp

' voltage on wavaform,

' ‘ f . Note ’ : | .
If proper waveforms cannot be obtained,
refer to procedure for' checking snmpler

' d:odes in Section VIIL, : '

L D:sconnect all equnpment.

m.  Rotate Model lBllA chnnnel A vertical
~POSITION from one extreme to other and adjust
‘R122 5o that baseline trnvels equnlly up and down

from center screen,

n Change ‘Mode! lBllA MODE selector to -B.
0. Adjust Channel B vertical POSITION and

* adjust R322 so that freerunning trace (terminated




: Adjuatmonts

]

' screen,

p. Connect pulae genorntor to’ chnnnol B lnput

, (f igure 5—2)

Adjust pulno generator for: pulae 2 to B-usee
wide, 05V umplllude at oppmxlnntely 100 kHz.
r, Adjupt pulso genorutor Pulso_ Delay so thut
display consists of bascline and change in signnl level
o8 dlaplny disnpponm on ’right side of CRT.

Y & Set Model lSllA SCAN DENSITY for.mlnimum iy

dot—densll.y

bt Set Model lBllA chnnnel B RESPONSE
ndj tofull ew posltlon ' . -

'Rotate Model 1811A channel B.TR-ADJUST
slowly ccw -and observe that sampling efficiency
decreases lo less than 100% (refer to Section III of
snmpling vorticnl nmphﬁer manual),

v. If less than 100% snmpling efficiency cannot be
obtained ' (even with TR ADJUST set fully cew),
readjust , 2nd  Bins Adj R148 and 3rd Bias
-Adj: "R147 until Jess than 100% sampling
'efﬁcienoy can be obtained, Adjust for approximately
60%' ‘to - T0% sampling , efficiency with TR
ADJ UST set fully cew,

Rcaet channel 'B RESPONSE nnd TR
ADJUST tu ongmnl posihons

X Chnnge MODE a»lector to A.
iy Dlaconnect pulse genemtor l‘rom chnnnol B und
connecl; to channel A.,. TR !

b

‘ -' z. UsingModcl iBllAchannelATRADJUSTnnd ‘

"RESPONSE adjustments, repent steps n through

into 50 ohmn) tmvels eqtmlly up nnd down from ccnter !

w for channel A, R147 and R148 must be ndjusted for -

less than 100% samplmg efficlency on both channels

AnndB

X
1

5-41. : BIAS CENTERING AND DIODE BIAS ADJ

(MODEI..S 1411N 1430C)..

5-42 DESCRIP’I‘!ON The snmpled RF envelope is
monitored with an osc:lloscope ond the step- recoyery
diode . binses are ' optimized for muximum
envrlope amplitude, i'I‘he Bias Centering Adj,
is made at the:'same time to keep the back-bjns
npplwd equally to both sampling  diodes.

5-43, EQUIPMEN’I‘ The followmg equlpment s

required: -

N monitor osc:lloscope :
b pulse generator,’ .
;“:rl:'. slgnal generator,

S

1

}

d. two_ BNC cables, 24 in. to 36 in,

o mlnptor, BNC to male l.ype N o

544. ‘PROCEDURE.  To mnkm the ndjustments,
proceecl as follows. ‘ o o

3

a, Set Model ldllA controls ‘ns follows:

RE.SPONSE (both). ............1/.; rmm fullew .

SMOOTHING {both)..\.,.,,,.. 1/3 from full cw

MILLIVOIJ’IS/D!V(both)pbh’blh nvnp»hn -.200
' VERNIER(bOth,p-tvt LA N NN Y CAL
“‘ disp[ny biJDD'P’ODDPDDIIIDPlDD.'I.’l*FDPUDD'I'FDA !
‘b, Set time buse controla ils, followu.
TIME/DIV. . :pvesl o, 5 nSEC
MAGNIFIERU‘}IO’ e lll'.bb.. TERBEP RIS xl

MoDEbb..D)llliilDl

SCANNING [ AN R RN III!DDID’ID] t.-uNORMA[J
INT/EXT.-».-n»oiibthnpovb ouoo;.’-»-voun' EXT
SYNCI’U[‘SE.. nnn' reblireen

nrpi-ttbbhb: OIJ

e -Uslng monitor oscilloscope, obaerve waveform

con collector of QI25 in  Model - [411A,

d. Adjust Stretcher Gate - Wldth Adj R183

" for pulse width of 350 ns,

e.. OF _rve wuvel‘orm on collector of Q325 in

" Model 1411A.

B Stretcher Gote Width
width * of 350 ns.

f. Adjust channel
_Ad} R383  for pulsc

g Connect signal genemtor output ‘to channe}'

A lnput
channel

h. Terminate ohms,

A into .50

i. Set) slgnnl'
nppro::imntel_y 140 mV RMS at dbout 460 MHz.

§. Locate junction of R128 and RI129 and short

: jun\otion to gro ind. See ﬁguro.B-'? for \locntion.

" k. Connect time base SYNC PULSE 'output
to exte:"nnlly' rtrigger *monitor oscilloscope,

1. Using monitor oscilloscope, obsorve waveform

at emitter of Q102. Waveform should look like one
5-6.

of three waveforms shown in  figure

m. Adjust Blna Centenng Ad] R122 fully cew,
to fully cw to' be sura all three waveforms can be
obtained. Then adjust Rl22 for display most
similar to waveform 2.

1] o !

n. Adjust 1st’ Bing Ad] RI&J for maximum
. pp nmphtude

Ty

Model 1430C

I E TN TNS PREE RUN ’

generator for :cw.  output of -




o Mbdeh«iﬂ()’ ’

3

‘0, Adjust und Bias- Adj R148 for muximum p-p

- amplitede. Readjust Bins Centering ' Adj RI122
. ab: nccesanry to make displny most aimilinr to
wnvefnrm2 .

i, Adjuat er Bins Adj R147 for muximum p-p

nmplitude.
If proper waveforms cannot be obtained,

refer to procedure for checking snmpler
diodes in Section VIII, :

. Q, l5isconnect equipment.

r. Rotate ‘Model 1411A channel A VERT POS

control fully cw to fully cew. If basecline does not
travel ' up. ond down equally from CRT center,

" readjust Bins Centering Adj Rl22.
s Chnnize Modet 1411A display sele;::tor to B.

"% Rotate Model 1411A channel B VERT POS’
control from one extreme to other. Adjust R322

., until- basgline traverses equally up and down from

. center screen.

i
W Connect pulse generator to chnnnel Bi mput (hg-

o ure 5-2),

-’Termi::mte' channel B inl,o\ - 60 ohms

. W, Set pulse genemtor to obtain 2 .lo 5-usec wide
s pulae 05\’ nmphtudc at nppmxlmutely 100 kHz ’

Uk Set time bnqe sweep ‘time to 100 nSEC.

‘ y. - Adjust pulse generntor Pulse Delay so that
display first consists of baseline ond change in
signal level as display disappears on right side
of CRT (refer to instructiona for optimizing sampling

- efficiency contained in Model l4llA Operntlng and
: Service Mnnunl)

'z Set timé hase SCAN DENSiTY to'minimum

‘na, Adjust Model 1411A channel B SMOOTHING '

to fully cw pos:tion. B

nb Rotate Model 1411A chnnnel B RESPONSE
slowly ccw and observe that snmplmg eff‘ ciency
decreases to less than 100%.

t :
[
Dt

ac.. If less than lO()%.aampling efficiency cannot’

be_obtained (even with RESPONSE set fully ccw),
readjust 2nd Bias ‘Adj R148 ‘and 3rd Bias Adj
R147 until less than 100% sampling efficiency can be

obtamed -Adjust * for nppmxnmutely 60 to 70%

samphng efﬁclency mth RESPONSE set fully ccw

T Adjustments -

ud, Reset channel B SMOOTHING ond RE.
S[’ONSI1 to oriuinnl poaitinns.

ue, Set Model l-ll[A displny selector to A,

" af, Dmconnect

ag. Using Mode} l-ﬂlA channel A SMOOTHING
and RESPONSE controls, repeat steps n through
nd for channel A, R147 and RI48 must be'ndjusted
for less thon 100% sampling effi ciency on hoth
chnnnel A and chnnnel B.

5-45, LO\V FREQUENCY DISTORTION ADJ. (BOTH
1811N14300 end 1411N1430C) ’

‘6-46. DESCRIPTION, A pulse is chserved and the
low frequency distortion ndjustments are made to

make the observed pulse moat similiar to its known
shape, .

b-47. EQUIPMENT ’l‘he following equipment is
required:

n. pulse gencrator,

b. two  BNC

1

o ndapter, BNC to male type N,

5—48 'PROCEDURE. To make the adjustments,
pmcecd as follows:

cables, ‘24 in. to 36 in.

‘n. Connect equ_ipmeht ad shown in figure 652,

b. Set pulse generator controls for 2-usec
wide pulse, ' 0.25V in amplitude at 50 kHz,

c. Set time base swef.;p ti.me-to 1 uSFC/bIV

d. Adjust pulsc generntor Pulse Delay to
observe pulae. :

e. Adjust vertical senmtiwty and vernier to

- obtain at least 5 div of deflection, Observed pulse
_ shoulq lock hke one of three wnvcforms in figure 5-7,

43QC=-A=-7
Figure 5-7.  Low Frequency Distortion
f. Adjust Low Freq Comp Adj CI07 and

- 108 alternately to obtain pulse most similiar to

! T

57

)ulse generator output  from -
_ chnnncl B ‘input and: connect to channel A input.



Adjustments - AR 0 Mudel 14300

figure 67 waveform 2 (mininum peaking and | i, Set Model 1411A displny selector to B,
rounding). Ovarshoot  specification s * 7.6%. -

' ' ; - J» Repeat steps e and f for chnnnel B, ndjusting @
!} o Coy i ' '!|- ' ' : ‘CJ07 and CJOB

Sl I ' . Y. kG129 is factory aclected for optimum dynamic

range and minimum low frequency distortion, Typical

" When adjisting C107 and C307 (Bcrews : ‘'value {8 56 pF. If replacement is necessary,
~ located on circuit boards), be.careful not = ¢ select value for these two parametérs. Decreasing
to tighten enough to brenk Lhe pick-off " value improves low frequency distortion.
rcsmtors.
: i 549, This completes the sampler ndjustments,: If
g Disconnect pulse goperamr from chunne[ A the fnstrument cannot be adjusted to meet the
ond connecttochﬂnnel B, : - requirements in the adjustment precedure, refer to

L | Scetfon VIII' of this manual for tmubleshooting
h, Terminate =chnnneil- B into 80 ohms information, :

oy : B
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L SECTION vi oo S A i
R REPLACEABLE PARTS |
. 1 I l\l' i i ;‘I : l
[ : . N Jn b ; ] .‘.I‘. ; T ) o
SR X N INThODUCTION i A Instmmentmodel ond serfal number. o
O KK R =’x, : : ! !
B "b. HP Part Number ofitem(s). L o
. 62 Thls sectlon contafns infarmatl‘on for ordering oy A
: 'replacement parts; The sbbreviations uied in the parts c. Quanlitv of parl(s! deslred R
1.7, Yist are described in Table 6-1, Table 8-2 lists the parts in ' -
! ‘alphenumeric order by reference designator and includes d, Refarence designator of part(ﬂ |

the manufacturer and manufacturer s part, dumber. Table

o ‘6-3 co_mains the list of manufmurefs oodas.\ 6-5. To order a part not listed In the tebie, provide the
S 1,, i : } followfng informatlon. L a
K K .‘
RS 6'3" ORDENNG [NF ORMATION . Instrument model and serlal umber, -
VI ; n
*[3,_; 8-4 To obtain replacemeqtparh from Hewlett Packard loc:tio[r)meis:rti:s?r?str?;n;ﬂf part, Ilncluding function and
S -=*_5address order or inqulry to the noarest Hewlett-Packard ' vy
(A ‘SaleslServlceOfﬂcu and supply the ioflonﬂng informat[on. , & Ouantlty desired . '
Y ) 1 . ; g i ! I
Vo . . v S N R 1 | ; Tty :
W e N Co ]
LI TabIeB 1 lAbbrevIatlons for Rep!acoable Parts Lust . S L e
B i N' + L B . ‘.’] '!.f . . : :,‘ ) ‘ [ =“} Ty N ‘. R } ; L . ‘ ]
_ _- amp«ch) ¢ g gl"o‘uhd(idl /.‘ dn NPQ = nenuivt positive | RWV | w ravarse working
- ““"‘,’"\r \':” o : "7 "2er0 [xsro tampar. . S vnltlgo !
S s ' : ‘ sture coefficient) S
o m h-mv(ln) NP i . ‘
L - huard(u) Cmmercdry N ::::“::-pmltlvp 5-B \ - uow-hlow -
e '-blndor head Jl - chintt Packerd " NSR . = not'separatdly SCR ! = gllicon controited *
i - bnridr.mc 0 :. bom h."l 1) J . . raplaceable . rectifier ‘
e _ljf. o T A.:, 1 . ) i gsc - ullﬂ': ) ; )
SR AR : ; . . ) : = sacondls o
T - centh (1678) IF N intermediste freq. OBD ) ':’d"!b‘; R S'ECT v uctionfs) -
om carbon - IMPG' R \ :om lmpr.gmt!d o uscription Y - | -y =sllicon
Sm ggunnulockwlu L INGD n\ = incandescant | 0" ,, movallosd: ., 38k @ allvor o
P ecatamle. ‘INCL = Includals) FOX imoxide [ sL < = plide |
= gablnet nount only’ . INS 'f - lnwmlonlldl oo AT . AP "= single pote
. | = coanisl 1 ] ]’sl INT lnnrml YR kpesk LA SPL = spaclel
_COEF" = coafficlent, . SATE _‘ nl: o \_ PC .= printed (atechad) © -;t; ) 'llhﬂll throw |
COMP " rcomposlllon o o U eleeult{s) ‘ o = standerd
"CONN ;'\ = connector(s) ; L 'k o (tD . "PF = pleotarsds : \
CRT _imecathode-ray tuve K,G i '3‘ "’9""‘ . PHL = Phillips Y A ;
(OW. - s elockwise N e PIV. . ~peskinverse:s 1", pp : :?3'.‘3’.7&
o . o i T et -
g TR o - d o voltagels) : : .
o Ciaadadh i . r-‘:::-m ;o f, PN emoutveneguve ! 3gp e
{DEPC| ' deposiad carbon \mUnertaper L Podltive THYR = thyrinar b
"DPRJ - = double pote = logszithmic tper - 1 PGRC = poresisln Tl = thanlum , °
o -doubl? throw. :ow-pns filter{s) ? JPOS "' 4 positlonts) ; TgLDIO = tunnel diodeis)
: R sver 2 . -‘_ W+ TOL = tolérance
e - lectiolyti L D ey 53.':'1‘?5'-’:2',' W TRM e oo
= cc folytic - o o
5ot ENCAP . w'encapsulated '\ , .. ' PRGM =program.. : e
JiExm, e J : ET FILM = mata! film :JH gfw Zﬁfﬁi'iféfi‘&a P mmico 10}
1 2 I ‘= matel oxide. |\ .lr, valtage . ' : "
P V- w targdis) T -"-mnuioctuur | : i : 3‘“‘ =volts -} ¢
FET . !i= flald-effect . = miniature Lol - e = varlable
Sl aneistortsy = mamentery ::ECT} ...:::}2',':.‘;{"““ ~ vncw = de working volt{t)
EHY .n fiat head - mo,um‘l‘ng o 'f}l-‘m M ‘A“F_' = radio frequency : .
“FIL H- = fillister hnd - rpvhr . ' .- i
FXD/i = flxed I b - Intarfarenca W = wattl)
) i <‘ l. | ar W RH ..!- touqd hnd w/ = with ‘
i ..mﬂo" ) S or \ WIV . ='working inverse
. = normelly closed ' - alght hang - ' voltage
+ " = nean ST L AMO:, ™ rack mount only w/Q = without
L - normallv open i ! HMS - root mun lquar- ww = wirawound
C “:i-u‘ 5 o I”i e LR K ki " '
Y ,. :_.” ‘] ‘M, 1 il. ‘!l}. ] |’=‘ 1. \ ‘ .
Sl ' o AR ' :
“.\ =‘|.| ) ! }u\\! L o .'. 6‘1




" Replacaable Parts - -

e |1\, Model 1430C
Table 6-2, Replaceable Parts o v
T l;gg ' HP Part No.. TQ 'Description- Mfr Code m%zg:t
I 'y : ! R ,
B . } ' - P "‘
A - 0950-1445 A: ssmpler, chennel A, includes diodes | o g H
N s S CR105 & CR106. HP, O ]] X !
;A2 0850-1446 ~ At sampler, channel B, includes diodes 4, ‘
b : |  CR305 & CR308 HP Jit
A3 01430-66603 | A preamplifier, channel A HP, £
Ad -01430-66604 i As preemplifier, channel B HP
AB 01430-66602 Az 50-ohm strip line, assy: [includes | | "
- ‘ €120, C121, CR110 thru CR114) HP |
) 0143060501 | A 60-chm strip line {inci ldes C120 and
L R ct21) HP
A6 . ;| 01430-66601 At pulse gen bosrd HP
. AT 0143026605 A: diode mount - HP
| AT1AT2 ' 909A ~ AT: 60-0hm load
Vi (Opt. 012) Lo HP
c105, |  NSR: p/o CR105
. 01‘06' _ NSR: p/o CR106 \
el 0121-6060 C: var cor 2-8 pF NPO HP
ooy 01400222 ~ Gz fxd mica 240 pF 1% 300 wVde he
- ens | on00222 C: fxd mica 240 F 1% 300wVde | HP | |
./0180-0166 . C: fxd elect Ta 2.2 uF 20% 20 wVdc £2289 |150D2256X0020A2
1 “01800185 " | | C:1fxd elect Ta 2.2uF 20% 20 wVde 56289 |160D226X0020A2
0180:0955 | | - C:fxd elect Te 2.2 uF 20% 20 wVdc 66289 1'500225X0020A2
C11E 01600174 1| ciixd cer 047 uF B0% 26 wVde 66289 [EC11A :
TR i \
.C119. 0180-0174 1 G'xd cor 0.47 uF 80% 26 wVdc 66289 |[6C11A
0120 s |/'NSRi'ploAS ‘ o
o2 S 7.1 NSR: plo AB "
c122 01600167 . | | '€: txd my 0.0047 uF £10% 200wVee | HP |
G123 . | 01800165 | . C:ixd elect Te 2.2uF 20% 20 wVde 56289 {1500226X0020A2
o | oowoarss || c:txdelect Ta 220F 20% 20wvde | be28e |1500226%002082
| o1800174" ‘1 U] . C: fxd cer 0.47 uF BOX% 26 wVdc 56289 |6C11A
| ‘,015001215_,5- ] G:fxd cer 0,1 uF —20+80% 60wVde | 66289 |6C50B1
‘ 01400191 | C:txdmica66pF 5% 300wVde. . | 04062 |RDMIBES60J3C
- 01400175 ;c fxd mlm 560pF 20% 300 WVdc HE T
© | or700040 " G: 1xd my 0,047 uF 10% 200 wVdc HP
'6170-0040 " C: fxd my 0.047 uF 10% 200 wVdc HP ,
‘ S " NSR:p/oCR306 = | o Y
NSR p/o CR306
! . '." o ‘.. . r"] i ‘|
1 01210080 .| ‘;,j_;‘c ver cer 2--8 pF NPO . HP
.| 01400222 "} |ii"Cifxd mica 240 pF 1% 300wVde .o | HP
01400222 -} | Ci fxd mica 240 pF 1% 300 wVdc ; HP !
01800165 |, .| Clixd elect Ta22us 20% 20wV ¢ 56289 |160D226X0020A2
0180-0165 | .| = C:fxdelect Te 2.2 uF 20% wVdc 56289 |160D226X0020A2
UC3E 0180-0155 a0 G fxd elect Ta 2.2 uF 20% 20 wVde 56269 | 1500225X0020A2
_CR'1-05'/.',. -  CR:A1 sampler diode assy consists of 3 ‘
;» +.CR106 . .~} 1901 0617 matched pair CR105-CR1086. Also HP
S includes C105-C106, R107-R108.




‘Model 1430C.

Table 6-2. Replaceable Parts {Cont’d)

Replaceable Parts

~Raf ' o ' Mir Part
" Desly .HP Part_ N°' _TQ‘ Dascription Mfr Coda’ |. Number
CR110 1601-0060 CR: S - HP
CR111 1901-0050 CR: Si iy HP
CR112 1807-0566 CR: Si step recovery HP
~CR113 " 1901.0685 CR! S step recovery HP
CR114 18010165 CR: Si step recovery : HP
~ - CR116 19010041 cRiSi | owp
-1 CR305/ . 1901.061 CR: A2 sampler diode assy consists of HP
' CR306 : _7 matched pair CR305-CR308, Also
o ' includes C306-C306, R307-R308,
J101 NSR: plo A1 3
3102 NSR: pfo A1 ~ '
4301 . NSR: pfo A2
J302 NSR: p/o A2
l L101 ' 9140-0694 L: fxd 0.68 uH 20% 86684 |CA30051.C,
3 MP1 . 0143026205 MP: chassis, rnaip {includes P4) HP :
MP2. . | 01430-21202 MP: clamp, strip line wire HP
MP3 01430-21202 MP: clamp, strip line wire HP
" 'MP4 01430-04107 MP: cover, bottom ' HP
: - MPB _ 01430-20601 MP: clemp, cover . HP
' MP§ 01430-20601 MP: clamp, cover P/
N R L 01430-64102 MP: cover, top_ HP
T P4 1261-1444 P: connector, 18 contact B HP
S K : o . _ Consists of: !
BUEITRREEN [ 1261-1445 P: 18 contact HP
S 0143023202 Connector: adapter HP '
e e o 01430-41202 - Clamps HP
peboso o T ) 0143042301 Boot assy HP ,
G e | ieseo2zt |  Q: dual Sinpn - HP
o b oo - 1854-0019 Q: Si npn 'Hp
A 108+ | 18640036 | Q: Si npn HP
Ll Q30 1854-0221 Q: dual Sinpn " HP
oo p, as02 1864-0019 “Q:Sinpn - HP
ol miee | osirenes R: fixd cer 2000 ahms 10% 1/BW HP
e ) R108 0757-0466 ' R: fxd metflm 100 kilohms 1% 1/8W HP
Lo oRI07T o . NSR: p/o CR105
ERUERE P '‘R108 . NSR: p/o CR106 : b
o b oRrn2 | orsr0280 . Riixdmetfim 1000chms 1% 1/6W | HP |,
cot e TRIIB -} .-0767-0474 - R: fxd metflm 243 kilohms 1% 1/8W HP
Booe s R14 0757:0442 . R: fxd metfim 10 kitohms 1% 1/8BW HP .
S0 RIBY -0767-0474 R: fxd metflm 243 kilohms 1% 1/6W HP
cey oo RTIET | 0767-0451 * R: fxd metfim 24.3kilohms 1% 1/8W | = HP
ool ez | orroe7a R: fxd metflm 243 kilohms 1% 1/8W | P
;- RNM8 0767-0449 R: fxd metflm 20 kilohms 1% 1/8W HP
e RN9T T 1 07670449 R: fxd metfim 20 kilohms 1% 1/8W , HP.
- - R120 " 0767-0474 R: fxd metflm 243 kilohms 1% 1/8W HP
oo 0 R12Y | .0767-0449 R: fxd metflm 20 kilohms 1% 1/8W. HP
: ! . ! : ;
: DI o : N
e i '




Replacenhle Parts | . ‘ Mode!} 1430C
Yo ey w ' Table 6-2. Repiczesble Parts {Cont'd) '
- g;:g o HPPartNo, | TQ Description Mfr Code m:n'::::
I R122 2100-1777 R: var ww 20 kilohms 6% 1W HP
R128 0767-0466 R: fxd metflm 100 kilohms 1% 1/8W HP
R129 0767-0485 R: fxd metfim 100 kilohms 1% 1/8W HP
R130 - 0767-0440 R: fxd metfim 20 kilchms 1% 1/8W HP *
~ R13y 0757-0448 R: fxd metflm 20 kilohms 1% 1/6W HP
' R132 .0767-0448 R: fxd metfim 20 kilohms 1% 1/8W “HP :
R133 0767-0448 : © Rt fxd metfim 20 kilohms 1% 1/8W HP
- R138 ~0757-0420 ™1 . R:fxd metfim 760 ohms 1% 1/8W HP
R138 - 0767-0411 R: fxd mettim 332 ohms 1% 1/8W HP
R140 '/0767.0434 | ' "R: fxd metfim 3650 ohms 1% 1/BW HP
R141 - 0767-0280 ' R: fxd metfjm 1000 ochms 1% 1/8W HP
R142 0767-04M R: fxd metfim 100 ohms 1% 1/8W HP
- R146. 0767.072 R: fxd metflm 611 ohms 1% 1/4W HP
R147 2100-1773 . R: ver ww 1000 ohms 5% 1W HP
R148 - 21001773 R: var ww 1000 ohms 5% 1W HP
R149 0767-0726 R: fxd metflm 611 ohms 1% 1/4W '
R152 0898-3620 -R: fxd metox 100 chms 6% 2W .HP
R163 2100-1773 R: var ww 1000 ohms 5% 1W HP
Rib4 . 0767-0416 R: fxd metfim 476 ohms 1% 1/8W. HP ,
R166 - 0767-0393 R: fxd metfim 47.6 ohms 1% 1/8W: HP
R166 0767-0280 R: fxd metfim 1000 ochms 1% 1/8W HP
R167 0767-0280 R: fxd metfim 1000 ohms 1% 1/8W HP
. R306 0811-1716 R: fxd cer 2000 10% 1/8W HP
~ P308 0767-0465 R: fxd metfim 100 kilohms 1% 1/6W 'HP
- R307 ‘ , NSR: p/fo CR305 « '
. R308 - NSR: p/o CR306
~ R32 0767-0280 _ Rt fxd metflm 1000 ohms 1% 1/8W HP
" 'R313 0767-0474 * | R: fxd metflm 243 kilohms 1% 1/8W HP '
R314 0767-0442 R: fxd metfim 10 kilohms 1% 1/8W HP
" 'R316, .0767-0474 R: fxd metflm 243 kilohms 1% 1/8W HP
.. R3186. | - 0767-0461 " R: fxd metflm 24,3 kilohms 1% 1/8W | HP
. R317 0767-0474 -R: fxd metfim 243 kllohms 1% 1/8W HP
~ R318 ; 0767-0449 .. . R: fxd matfim 20 kilohms 1% 1/8W HP
'R318 - 0767-0449 . R: fxd metfim 20 kilohns 1% 1/8W HP
+ R320° 0767-0474 "R: fxd metflm 243 kilohms 1% 1/8W HP ,
R3 - 0767-0449 R: fxd metflm 20 kilohms 1% 1/8W HP
-R322 2100-1777 ‘R: var ww 20 kilohms 6%'1W HP
* . R328 0757-0465 - R: fxd metfim 100 kilohms 1% 1/8W HP
- - R329 -0767-04656 - R: fxd metfim 100 kilohms 1% 1/8W . HP
- R330 -0757-0440 R: fxd metfim 20 kilohms 1% 1/8W HP ’
- R331 - . 0767-0449 R: fxd mettim 20 kilohms 1% 1/8W HP
+ 1 R332 © 0767-0449 R: fxd metflm 20 kitohms 1% 1/8W - HP
R333 0767-0449 R: fxd metflm 20 kilohms 1% 1/8W HP .
R338 0767-0420 R: fxd metfim 760 chms 1% 1/8W HP
R339 0767-0411 R: fxd metfim 332 chms 1% 1/8W HP o
- R340 0757-0434 . R: fxd metfim 3650 chms 1% 1/8W HP
- 'R341 0757-0280 R: txd metflm 1000 ohms 1% 1/8W HP
. R342 - 07567-0401 R: fx_cll metfim 100 ohms 1% 1/8W HP :
9100-1112 ~ T:current HP
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Table 8-2, Replaceable Parts {Cont'd)

. Replacesble Ports

Ref tNo, \escri | mtrpan
' Deslg HPPartNo, | TQ 1 Doscription MfrCode |  \ ber
v 1820-0046 © Us jntegrated amplifior 86684 | CA3005
u3o1 1820-0048 U: Integrated amplifier 86684 | CA3005
VRI05 1802.0126 .| VR breakdown 2.81v 04713 5210938-14
. "VR106 1802-0040 VR: braekdown 6,18V ! HP
. VR305 18020126 VR: breakdown 2,61V 04713 $210939:14
VR306 1902-0040 - ) VR: breakdown 8,19V HP
" w1 5060-05140 - W: cable, ﬁmin {6 foot Intercannecting) HP
W2 . 0143061803 W: cable, channel A HP .
W3 01430-61604 -'W: cable, channel B HP b
. W4 01430-61606 ; W: cable, pulse generator | HP
‘ ' ~ 'Table 6-3, List of Manufacturers’ Codes .
o |
MANUFACTURER NAME ADDRESS
‘04062 Arco Electronic Inc. Great Nech, N.Y.
66289 Sprague Electric Co, . North Adams, Mass,
 Radio Corp,'of America, ‘ : :
.Electronic Comp, & Devices Div, . Harrison, N.J.
' [
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, \ . ‘_ll.ik, !;I 1'T: L Jl ,:,‘I .1 | "
s _"‘1 ‘,J i . S | ‘. ilf “W'a‘ .
L T P sscnon vu
i . b \‘:‘.' b 1
, MANUAL CHANGES AND OPTIONS
" o !: o ‘ . ,‘J g =: 1
Z-1. INTROBUCTION L o 7-5 SPECIAL 'OPTIONS. |
7-2 'l‘his section contains mformntmn requ:red to 7-6 Most customer special appitcation requirements
backdate or update ‘this manuel for o pecific in- .nd/or specifications can be met by factory madifica-
strument. Description of special optiona and standard. tion of a standard instrument. A standard instrument
optmns are also in this eection., BN i modified in this way will carry a special option num-

ber, such as Model C000A/Option CO1,:
7- 3. MANUAL CHANGES, ' ; S o = :
TN . 7-7.  An operating and service manusl and a manual
74 This mnnua! npphes dlrectly to the mstrument “insert are provided with each epecirl option instru.
having the same serial prefix shown on the manual ment. The operating and service manual contains in-
title page,'If the serial prefix of the instrument is.not ; ;  formation cbout thestandard instrument. The manual
the same as the one on the title page, find your serial " insert for the special option describes the factory
prvﬁx in table 7-1 and make thechan gestothemanual . ' modifications required to produce the special oplion
that are listed for that serial preﬁx When making", . instrument. Amend the operating and service manunl
changes listed in table 7-1, make the change with the by changing it to include all manual insert infor-
highest numhr first, Example: if backdating changes’ . . 'mation {and MANUAL CHANGES sheet information,
1, 2,.and 7 are required for your serial prefix, do " if apphcable) When these changes are made, the
chenge: 3 Rrst, then " _chenge 2, and ﬁnally " operating and gervice manual will applytothe specinl
change L. If the sonal prefix of t.he instrument is Y ophon mstrument ‘ . /
not - listed éither 'in the title page or in table 7.1, \ . ‘
ret‘er, to’'an enclosed' MANUAL CHANGES sheet i‘or 7- 8 If _vou have ordered a apecml optlon ;nstrument
; updatingmformntion ‘Alsc,if aMANUALCHANGES *  and the manual ingert is missing, notify the nerrest
shcet is supphed make all muicated ERRA’I‘A cer- ' Hewlett-Packard Sales/Service Office. Be sure to give
i rectlons v 0 . _ S R afulldeucnptlon of the instrument, including the com.
L B plete senal number and special option numaber, .

Table 7 l ‘Manual Changes . . -
- e ot a——— e 7-9 %T!’.NDARD QOPTIONS.
. . R
7. 10 Standnrd ophons aremodlt' cationsinstalled on
-HP instruments at the factory and, are available on
~ request. Contact', the nearest Hewlett-Packard
: Sales/Ser\nce Ofii ce for mformatlon concerning stan-

s oy . b L o

No backda;ih_g ch‘a’ng_ég are required at this time,
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8-J. INTRODUCTION.
.. 82 This scction contains
~ repair. and replacement information, component

Model 1430C

ISR

the  schematice,

ideptification figures, waveforms and troubleshooting

. information. 'Table 8-1 defines symbols and conven-
'tions:used on the schematics.

84, Components on etched. circuit boards uare
identified in figure B-7. Mechanical and
chassis mounted components are identified

in figures 84 and 85,

=5, E

B-6. The schematic is pvinted on a fold-out
page for reference to the text and figures in other
sections, A table on the schematic lists all components
shown on the schematic by reference designation,
Aul components within the shaded arcas on a
schematic are physically located on circujt

' boards, Components not physically located on a
" cireuit board are shown in the unshaded areas of the

schematic,

|
'

~ 88. Most. of,fthe' electrical components are
~accessible for replacement from the component’
gide  of the etched circuit board. Section VI

provides a detailed .parts list for' ordering parts.
If satisfactory repair or operation cannot be
accomplished, contact the nearest Hewlett-Packard
Sales/Service Office (nddresses at rear of this
manual). If shipment for repair is recommended,
refer to Section II fot recommended repackaging
information. S :

t

8-9. SERVICING ETCHED CIRCUIT BOARDS.I

8-10. The samplers have plated-through type
etched circuit bonrds. When sarvicing this type of
board, components inay be removed or replaced by

unsoldering from cither side of ‘the board, When re- -

placing large components, such as potentiometers,

rotate the soldering iron tip from lead to'lead while . -
» applying pressure to the part to lift it from the

board. HP Service Note M—20E contains add-

Ational information on the repair of etched circuit
boards; however, the important considerations are as

follows:

i

a. Do not apply éxcessive beat.

b.. Apply hest to component lead with straight
_pull from board. '

. | SECTION VIlI
. SCHEMATICS AND TROUBLESHOOTING 1

¢ Use toothpick or wooden splintar to clean holes,

d. Do not force lends of replacement component in-
to holes.

8-11. If the plated metul surfuce (conductor) lifts
from the Doard, it may te cemented huck with o
quick-drying, acetate-base cement (use sparingly)
having good insulating propertics. An olternate meth-
od of repair is to solder & good conducting wire
along the damuged aren,

8-12. REMOVING SAMPLING DIODES.

" 813, The sempling diode (8) should be removed only

after definitely establishing that it is fuulty (refer
to paragraph 831 for procedure). The diodes
are extremely fragile and must be handled with
the utmost caution, The following steps provide
instructions for diode removal and replacement,

a. Loosen screw and slide diode retainer awny
from insulator ns shown in figure 8-l

JNSULATOR

RBIODE RETAINER

1430A =2 -8

Figure 8-1.  Diode Removal

Physizall, the upper and lower diodes
- look alike; however, they are electrically
different. Figure 82 identifies the diodes
by reference designation and HP Part No.
{viewed from front and top of instru-
ment). Always replace diodes exactly
28 shown. Make no attempt to further
disagsemble the sampler hlock.
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{0980 -0132)
IWHITE)!

R
{0950 =-0132)
{WHITE} 14393C~ B8 =3

I-‘igt‘nre 82, Diode nnd Resistor Assy

h. Gently withdraw diodeinsulator nssembly from
sampler. It .should appear exactly ns in figure
8-2, If glass beud is broken off, it may reranin inside
sampler, It must be removed bhefore new diode
assembly is inserted. T'o remdve broken bead, turn
sampler upside down and gently tap side of block.
Do not bang connectors.

‘C Ghusp new diede by post. Do not handle
glass :bead. The . hend is quite fragile and
continued handling at that area tends to weaken
device mechanically. ‘

~d. 3ee figure 82 to muke sure correct diode
assembly is being used' ne replacement. Insert
ussembly straight into sampler, (A lateral blow is in
plane most likely to break glass bead.) Glass beard
will center itself in bottom'of hole, '

e =:Replnée diode retniner and carefully tighten
gerew until it is snug. '

f. Recalibrate instrument ns outlined in Section V.

g. Diodes may be damaged by:
(1). Rough handling. :

(2). Static discharge, approximately 0.2 ergs.

(3). Foldering ' irons that induce 60-hertz
pickup leakage currents.

8-14. STRIPLINE AND STEP-RECOVERY DIODE -

REPLACEMENT.

816. The sampler  stripline cean  be replaced
easily and it must be replaced if damaged or if

8.2

capacitors C120 or C121 become defective, These
capacitors nre part of the stripline nssembly and
individual replacement s not  recommended.

8-16. If the stripline is ordered os an assembly,
it will come complete with the diodes CRI110
through CR114, If only the stripline hoard, capacitor
C120 or C121, is defective, it is less expensive to
order the assembly listed in the parts list that does not
include the diodes,

8-17. To remove stripline, procced ns follows:

o, Remove sampling diodes fron. sampler block.
Mark them so that they can be replaced exactly us
removed. (Soldering ifron enn  domage  dinde).

b. Unsolder small green wire connecting stripline
to diede board.

¢. Remove beard containing CRi10 and 'CR1i11.
Step-recovery diodes CR112 and CRILI are sand-
wiched betweon two boards. Toese diodes are
clectrically different and  extremely small, Be
enreful not to switch or luse them.

d. Remove bottom boazd.
¢. Unsolder wires connected to  stripline.

L Remove screws and washers at each end of
otripline,

g Carefully bend small wires fromsampler nt each
end of stripline. Bend these wires no more than
nbsolutely necessary.
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h. Remove four small and two large screws that
hold . stripline dowr and remove  stripline.

Be very careful not to catch the center
conductor between stripline board and
sampler, or to pull center conductor
out of jacket.

818, To replace stripline, proceed as follows:
o, Keplace stripline using original  screws,

b, Gently bend wire up through slot in stripline
board.

¢ Maeke sure hottom of transition makes good
contaeet with ground ridge provided around wire.

d. Laycenterconductor on top of stripline transition
and veplace screws ond clamps, being sure that
clamp provides good contact between stripline and
wire. _ .

! |

e. Replace steprecovery diodes and dicde
board and resolder all connections.
sampler,

f. Replace sampling diodes in

8-19. TROUBLESHOOTING.

i

820. DC voltages are indicated on the schematics
for mont of the active components. Typical
waveform  test points with n  number
enclosed) are also shown on the schematics. The
numbers inside the test point symbols are keyed
to corresponding waveforms adjacent to the
schematics. The de voltages and typical waveforms
provide an excellent troubleshooting aid for
checking de bins. levels, amplifier stage gain, ete,
When using these aids, nlways refer to the specific
conditions for the measurement ag listed adjecent
to the schematic (tab!e’ 8-2).

821. If trouble is suspected, first perform &
visual inspection of the instrument. Look for loose
or burned components or wires, bent pine in the
interconnecting cable or any other conditivn that
might suggest asource of trouble. Ifa visual inspection
reveals no obvious trouble, proceed with an electrical
checkout! L

8-22, Troubleshooting tips are given in the
following paragraphs, These are not intended
as a foolpreof method for pinpointing every
poasible trouble, but as an aid in troubleshooting and
a' practical guide for isolating the trouble to the
faulty component.

8-23. DISTORTION,

824, Distortion is usually the result of improper
control  settings - or  adjustments.  Caolibrute  the
sampler/vertical amplifier following the procodures
in Section V. If uistortion is still present, check de
voltages nnd waveforms for both the sampier nnd
vertical amplifier. Also, check for a possible faulty
interconnecting cable, check Ci20 and C121, and
check sampling  diodes, Signals exceeding  the
dynamic range of the sampler will also cnuse
distortion,

8-25. EXCESSIVE NOISE.

826G, If noiie is present on both channels, the
trouble is most likely in the pulse gencrator
{step-recovery diodes). If noise is present on one
channel, check sampling diodes- (substitution of
known good diodes is the surest  way).

)

8-27. STEP IN RISETIME.

828, If a small step nppears during pulse risetime,
check the risetime adj (TR ADJUST in Model
1811A, RESPONSE in Model 1411A), If this ad-
justment is set properly, check 3rd Bins Adj
R147; then gently reposition CRI10 and CRI1I
cither closer or further awany from the hourd.

8-20. SLOW RISETIME.

830, If risetime is too slow but unit is otherwise
normal, first confirm that the Model 1108B
is good and thnt the time base is in calibration,
Second, check nll connections and screws around
the H0-vhm stripline to see that they are
all tight. Third, readjust 3rd Bins Adj R147. The
step-recovery diode bins controls the amplitude and
width of the pulse that turns on the sampling
diodes, Longer (slower) risetime moy be the result
of too wide & sampling pulse. Lust, try
moving CRLL0 and CRI111 closer to the eircuit board.

8-31. CHECKING SAMPLER DIODES AND SAMPLER
BLOCK.

8-32. To check the sampling diodes, connect
signal generator to the suspected channel and
adjust for a 140-mV rms signal at approximately
450 MHz, Next, short the junction of RIS
ond R129 to ground nnd observe the waveform at the
emitter of Q102. Adjust Bins Centering Adj R122
through its range to be sure that all three waveforms
can be obteined as shown in figure 83. If all three
waveforms cannot be obtained, then one or more
of the sampling diodes is faulty. If only waveform |
of figure 83 can be obtained, then CR105 or CR305
is probably bad. If only waveform 3 can be obtained,
then CR106 or CR306 is probably bad. If it is

83
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Figure B-3. Bins Centering Waveforms

ascertained that the diodes are good, recalibrate the
Bias Centering and Diode Bias Adjustiments as
described .. Section V prior to further trouble-
shooting. :

| |

Checking the sampling diodes with an
ohmmeter is not recommended. The
voltage or current output of the ohm-
meter may exceed the maximum safe
input limits of the diodes.

8-33. If the diodes check OK in the functional chan-
nel, then make the f{following checks. First
remove and mark the diodes so they can be
replaced exactly from where they came. Removal
of the diodes will eliminate the possibility
of damaging them with too much voltage
from the ohmmeter.

Note

Do not mix the upper and lower diodes,
they differ electricaily.

8-34. Check for continuity from the input center
conductor to the ‘output center conductor.
It should be a short. If not, the sampler
block must be replaced. This is a factory
repair.

Model 140C

B35 Check for 100k ohms from center conductor to
ground. If open or shorted, check ncrmss RIOG
to ground and between RIOB oand  RIDG.

816, Visually inspect the collect {inner consductor of
connectars) for breaknge or other damaoge, If all of
these checks are good, then the malfunction is pro-
bably within the sampling block itself. Contact

the nearest HP Seles/Service Office for repair service.

8-37 BOTH CHANNELS AFFECTED.

8-38, If the trouble affects both sumpler channels,
it is probably in the pulse generator nssembly.
The presence or absence of the sampler pulse
can be seen with a 50:-MHz monitor oacilloscope by
checking the stripline (always discharge oscilloscope
probe to ground before making this check), More
meaninglful data cannot be obtained from the
pulse shape, however, because nny type of test
instrument will disrupt proper circuit operation, The
presence of the pulse may be traced fromt the
switch transistor Q103 across the transformer and
step-recovery diodes to indicate opens or shorts
somewhere in the circait.

8-39. ONE CHANNEL AFFECIFD.

8:40. If the snmpler trouble affeets only one chan=l,
then probably nothing is wrong with the pulse
gencrator assembly, except a possible open hetween
the stripline and the sampler of the bad channel,
The following checks in the following order should be
made to isolate the problem:

8. Check diode bias centering waveforms as
outlined in paragraph 8-32.

b, If all waveforms of figure B3 nre present,
place 50-mV 5-usec pulse on base of QIMB input
differentinl emitter follower. With monitor oscillo-
scope, check for presence of pulse at output of
integrated differentinl amplifier. If signal iy
present, go to step c. If not, trace signal to see if
differential amplifier or differential emitter follower
is bad. (Pulse may appear differentiated at output
of differential nmplifior.)

¢. Since other channel is functional, try suspected
bad diode in good channel. Do not try n known good
diode in bad channel as damage to the diode may
result,
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Table 81, Schematic Notes
- . x . . -1 r \ -
Refer to MIL-STD -15-1A for schematic symbols not listed in this table. | | ) | | J
1 c D
Etched circuit bosrd -@ = Field-etfect transistor e
3 (P-typebase) | ' : : J | :
Front-panel marking 8 © _ Field-effect transistor
8 {N-typebase}
\ i
} E 7 = Rear-panel marking = Breakdown diode CHANNEL B
! ——— — - : : (VO“BQE requlator) .y . ADJUSTMENTS
' o . W2 . ] e, !
! i .
O- ~. = Front-panel control @ = Tunnel diode _ : - c3Qr ¢308 R3zz
\ , ! , J10) !
" .= Screwdriver adjustmen; _ @ = Step-recovery diode _ : ‘ ' MP2
. : ‘ _ : : J102 ]
P/0 = Partof ‘ \ = Circults or components drawn | ! ; DIODES CRII2
i | % with dashed lines [phantom) show . | AND CRII3 ARE
' . - function only and are not intended ’ BETWEEN THE
Cw = Clockwise end of vari -~} tobecomplete. The circuit or | ciai STRIPLINE AND
sble resistor \ ‘ THE DIODE
: "5{ component [s shown in detall on ! MOUNT BOARD
N = No connection ¥ another schematic. Ps a7
o . PYLSE Coe T T A SR
N . _ _ GENERATORY Rj4e T SR : CRUI
; V = Waveform tes point - {925) = Wire colors are given by ; ADJUSTMENTS § CoNa e :
o ‘ _ {with number) numbers in parentheses ! RIS3
' S using the resistor color code . : | CRIIO
. W . = Common electrical point [ (925) Is whtred-grn | cn9 ' }
’ ' (wi:jl;(ljette_r) rat n.ecessarilv G- Black 5. Green ‘ cl20 !
B ground _ ;-g:c:jwn 675 3liutla ’ ) ci27 . Jl . - ;
‘ . - Violet ' ‘ . \ ] STy N MP3
* = Single-pin connector on board 3 - Orange B - Gray : J30I o I ) Clz2 - L Y RO .
| o 4- Yellow S - White | 4302 ‘ ' qonestll T
>_ = Pinof aplug-in board .
(with letter or number) g Switch wafers are identified - cner
r__' o ‘ as follows: A3
;.f_ ) = Coaxial cable connected ¥ R 3F 3R .
: i 7 to snap-on jack ‘ ' A /= N !
L'J | . J y C'07 cl08  Ri22
- ) : —=1| : : ' CHANNEL A
' = Coaxial cable connected / ' : ADJUSTMENTS
F
' ﬁ- directly to board ¥ 2F 2R _ _ . | |
¥} S * = Optimum value selected
- , . - gt factory, typical
= i ted’ i value shown; part ma
‘% = Wire connected to pressure-tit , _ . part may
e = Mainsignal path © Unless otherwise indicated: |
e e . resistance in ohms \
" emmmmemmm- = Primary feedback path ‘ capacitance in picofarads | -
o oo ‘ inductance in microhenvies - e30C = P~ g -
e = Secondary feedback path ; ‘ _ ‘ — -
I . t—— - Figure 84. Component Identification, Bottom View ‘ Figure85. Ad;nnd Component [dentification, Top View
H ’ i . “ f
. oy .,, - . . [
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i Model 1430C

DC ' VOLTAGE MEASUREMENT ' CONDITIONS

a, Connect esampler to sampli_ng.' vertical
amplifier,

b, Set sampling verfical amplifier controls as

follows: ,
vertical sensitivity ........... brrrrraie. 1200 mV
170 4111 S N CAL
polarity ....ooveivirrenns, bbrerarerers L,.eup
NORMAL/FILTERED or NORM/SMOOTH-
ED.vveivnenne. . NORMAL or NORM |
risetime,............ e vvursaid .. optimized
sampling efficiency ..........covvvess oplimized
vertical positions......... bereebrrens midrange

k

¢. Set time base contré)ls as follows:
sweep time........... Serersrresene vor» 10 USEC
714111 S N biereeen CAL
"SCAN DENSITY ..ovevvirrenrrarnns . minimuin
scan mode .....vviieininnn. SWEEP (NORMAL)

d. If using Model 1811A, ground following
points; A9TP4 (A10TP4 for chaunel B) and gate
of AIQS (AIGQIB for channel B).

e. If using, Model 1411A, ground following
pointd: end o} R180 that is common to S101
(end nearest to rear of instrument), and gate of
Q120 (R380 'pnd Q320 for channel B)

f. Voltages r-,iny vary somewhat, depending upon
risetime end sampling efficiency settings. All
voltages are referenced to ground.

WAVEFORM MEASUREMENT CONbITIONS

a. Connect 10-kH -square wave at 0.6V pp
to appropriate channel input.

h. Use pulse generator trigger output to externally
trigger time base,

¢, Terminate channel into 50 ohms.

d. Set sampling vertical amplifier controls as
follows:

vertical sensitivity .........ovvivrriirniines 100
721 41115 U, errereareiraes e CAL
vertical position.........ovvvnnvnenes » midrange
NORMAL/FILTERED -or NORM/SMOOTH.

1 2 NORMAL or NORM
risetime,.......ociviiirrir e, optimized
sampling efficiency ..........vvvvrs .. optimized

0301y
NSy

e, Set time base controls as follows:
LEVEL........... as required for stable display
SCANDENSITY «..reeviviennenass minimum
Bweep time. ...oovvniiiiiiiiiniin s 10 uSEC
scanmode...........nvrnes SWEEP/NORMAL

f. If wusing Model I811A, locate A9TP4
(AL1OTP4 for channel B) and connect to ground.

g. If using Model 1411A, locate R180 (R380
for channel B) and ground end common to 5101
(end closest to rear of instrument).

+ 27V -
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