Errata

Title & Document Type: 1430A/B, 1431A, 1432A Samplers Operating and Service
Manual

Manual Part Number: 01430-90904

Revision Date: August 1970

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.agdilent.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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A TR CE RTIFICATION ' f
. o The HewlettiPackard CompanJ cer{:f:es that this mstrument as -
o R tho oughly tested and’ inspected and found to meet its ,rmblzshed !
| ooy - Spe fzcatzons Wwhen'it avas ‘shipped_fromithe factory The Hewlett- .
K +.+ Paglkard. Company further certzf:es that its calibration me ure-
¢ ments aretraceable to. the U.S. ‘National Bureau of Standar
e T ¢ e‘e:rtent allowed by the\ Bureaus calzbratzon faczlzty,.s ’
, ! '::u " ." T " k! . ' .&.1
5 Ao S un Tyl b ) i
1' P, .' s ‘ . ‘__- . ‘l-. -'!' L - '
AU y '=-_.- WAH RAI\LTY AND ASSISTANCE
e ’ | .This Hemett Packard product is warranted agamst defects " ' |
in | materials and wcrkmanship Thisé. warranty applies for
one year from the date ‘of delivery, or, in the case of certain
I’ ~ 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. %othér warranty
; . isexpressedor implied We are not liablef r consequential .
! ‘_-"damages. o e
Lo Service contracts or customer assistance agreements are g i
~ available for Hewlett- Packard products that require main- ”% &,W:
- tenance and repair on-site. 3
| ‘ : ' B
- 2 o For any/, assistance, contact your nea.rest Hewlett-Packard
i - ". Sales and Service' Office. Addresses are provided at the
1“7 backof this manual. ,.
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T16a The Models 1430A 14303

. Amplifier. ; .

1 2. Thls sectton conta:ns complete mstrurnent specnfl
cations. A deserlption of features and data for instrument
and manual identlfncation . A

L3 SCOPEOFMANUAL e

1-4, . This manual prov:des operatmg and serwce informa
. tion for HP: Model 1430A, 14308 1431A an ,1437A
Samplers.” All aSpects of ' the instruments are colered'in
eight sections, each 'of whrch can, be referred% for
specific details by use of the table of contents, Schtl a&cs

“are located at the rear of the manua1 on fold out pages'y
that permit reference to:the textand a block dlagra;n is in “f

Section .1V, The information in. thls’_manual is supple
mented by that presented in the Hewlett-Packard Modél, -

1411A Sampling Vertical Amplifier.and 140-series osc:fo/

scope Operating and Service Manuals:.For informat
about these lnstruments refer to the manual or that.
partlcular'l'ns\rument ' LT

115 kY INSTRUMEN'I' DESCRIPTION

~ ‘ 3

1431A, and 1432A
Samblers (Figure 1-1) are two-channe! remote sampler?.
designed for-use with the Model 141 1A Sampling Vertitl

- &

17"\ The Models 1430A and 1430B provide a pulse
respopsg with minimal overshoot for accurate nieasure-
mient d¥ fast-rise pulses. Response and feedthrough inputs
make them ideal for TDR measurements. The Model
14308 has a bandwudth from dc to approxlmately 18
GHz :

- 1-8. The Model 1431A dlffers slrghtly from the Model

143’0A having a very flat bandwidth and low VSWR at

the expense of :increased overshoot. Phase shift measure:
* mentscan be madg to within a few degrees. Both the Model
1430A and Model 1431A have 4 bandwidth from dc to

approxlmatety 12.4 GH..

. 19, “The Model 1432A is a-tower priq;d version of the

-.Modelq 1430A and 1431A Risetime is 90 plcosecor]ds

s .., permit: "accurate measuremient. of oW signals and fast

a R ¥ "I, .. G . ' .
N " Lo ‘ .' : y . .\ . : . E""'ﬂ
mo o - ANt
o _"\"' \‘r'/ ] ’ ." - 1 !
o _— . . _,.}— .
/I"'/‘ l"l . <y S | ; ) H
v | - ,“ - ‘».\. o r . : \ “'..‘:' . r' .
i . . SN T Section | .
Lo | o . \, ¢ . | ‘A._' N
'\, secnom Lot : .
’ ) oo S
¢ GENEHAL ll\}i’Q{?MATION PN : ,
1- 1 INTRODUCTION S (co p ndmg 10 a bandwldth from’ dc' to, 4 GHzl A
g ' ‘“{ . deflecti fac or of; 1™ mv/div and feedthrough inputs’

fpulses This\permits the mstrument to’ be .used for .tlme-'

-'domam r flectametrv (TDR} = L .
. ) : JT ),,,;,..,e,,-e.. S
&y 1 10y The! standar five* foot r o ttonal 10 fdot infer-
£ -connectl 1b calile allows the 'sa pl to'be placed right at _
.+ the test ount thus‘alimmatm Iosses caused hy long t,est
o probe Ié ds. ) ™ SR "
é ( P . ‘
T i'

R O & Accsssomes L A
. ' Ea Yo P
™. 12 Ac/essorles :proyided Wllh _the Models . 1430A,
14 DB/and 1431A include two Amphenol APC.7 to. female
ype- N adapters {(HP 11524A). and two 50-ohm termi-  ~
“nations, {(HP 909A). Atcessdries provided with: the Modet " -
1432A are twp 500hm termm,at!ons (GR Model

874W50) 0
1 13 MANUAL IDENTIF[CATION

1-14, -Hewlett- Packard uses .a two section senal number
_ to identify instruments. The fnrst section (000:60000) is
* the serial prefix and identifies a group of instruments; the Lo
* éecond section ldentlfles a partlcular instrument in that . .

group, The serial number appears-on a plate located on the
" bottom of the instrument housing. When corresponding

‘with a Hewlett.Packard Sales/Service Office regarding
" any instrument, refer to the complete serial number of

that instrument, ' ‘

1.15.° Information in “this manual applles\dlrectly to
instruments with serjal prefixes as shown on the title
page of the manual. It the serial preflx on the mstrument. \
is not.the same as the serial prefix op-the title page, a
Manua!l Changes sheet supplied with ?!;e manual or the -
information in Sectuon VIl will, define the differences -
between that mstrUm.ent and the one described in this )
manuat, The change sheet may also contain carrections to
this manual due to.errors that exasted when the manual
was printed, These corrections ure called Errata, For
information ‘pertaining to the instrument, manual or
change sheets, contact the nearest Hewlett-Packard Sales/
Service Office.
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Section | AR ) - % Model 1430A/B, 1431A, 1432A
gt Table 1-1. eclficatlons (When usedt:vnth'Model 1311A) . o ot
)
|
. Model 1430A
i ' ~ .
i ’ ) Electncal 60:0hm feedthrough dc .
i *with HOSA/ 1106A . . % .‘coupled. Reflection from sampler . ,
i ~ 909A §0-chm loag!) | _is approx 10%, using 940 ps TOR °
%_ L o . L‘system Pulses emigted from sampjer
U '_BAND lD H_:D_C to approx 12, - “input are approx 10 mV in amplitude . -
|' : S and 6 ns in duration. VSWR <tatl o
. ovsas T: <5%.. . oo 124GHz Cw Sy SR
4 ‘ . . L : o ) - . ! f . { )
l. . NOISE < 10 mV unsmooth S . TIME DIFFERENCE BETWEEN CHANNELS o §
1 ] . . <5p5;‘-.' .
' ' DYNAMIC RANG ' ;""‘f- \ CONNECTING CABLE LENGTHS‘ 5 ft ‘
P : ' T (for Ionger cable see optlons below) . T
b : LOW FREQUENCY DISTORTION <t3%. J " J oy
S / . o WEIGHT: Net, A 8kg) Shlppmg, o)
AR /AX MUM SAFE INPUT° 13 volts . ST v 9 b (4 1 kg) -." Lo . [
_ i R .
v B /
"7 ineuT CHARACTERISTICS // - . ACCESSORIES PROVIDED: TwoAmphennI
L . o Fa P ' APC-7 to female Type N adapters (HP Model
[ S T ‘ . . 11524A) Two 50-ohm Ioads {HP Mode! 909A)
By Mechamcall Amphenol APC-7 prectswn . .
§ ¥ ~ 7mm connectors on mput and output. y OPTIONS COl 10ft connectmg cable
i s N\ ! - g . ' B R
i, . v : L L '
b o ?
“‘ p L o Lo N ‘W ‘
s . S no R : ’ :
1 [ ."k ‘
.y . ':\. . P .
) Il s - Model 14308 ‘0 - .
. i“ : {\\ . ‘.5\" . o ' ‘\ .
< RI§ETIME Approx 20\{1'5 < 2@ PS Uh;;erved Elqctrlnal 50-ohm feedthrough dc coupled.
: with 1105/1106A pulsé generator an a ‘ Reflecuon from sampler i is'approx 10%,
909A 50 ohm Ioa ) \ ' L using a 40 ps TDR system. Pulses emitted
o , from sampler input are approx.10 mV in
BANDWIDTH DC to approx 18 GHz amplltude and 5nsin duratlon
N . \ ‘
| OyERSHOOT < 7, 5% - TIME DIFFERENCE BETWEEN CHAN ELS: ’
) 1 '\___' " < 6 ps. . 2} ~ \ :
. NOISE: <, 10 mV unsmoothed; < 2 5mV e ! ' i
smoothed Both measured tangentlally :1’.5\‘]_ CONNECTING CABLE LENGTHS 5 fp (for
3 N ¢ longer cable se% dptions). ) , ‘
 DYNAMIC RANGE: £1 valt. | Vol ¥ T
ot ; Voo . . WEJGHT: Net, 4Ib‘(1 B kg), Shrppmg,glb
LOW FREQUENCY DISTORTION: < £5%. (4,1 k];) L. _
MAXIMUM SAFE INPUT: £3 volts, | .~ ACCESSORIES PROVIDED: Two Amphenol
‘J PC-7 to female Tyge N adapters (HP Model
{NPUT CHARACTEHISTICS - 1‘\324;\). Two 50-ghm (oads (HP Model S09A).
) 1 Mechanical: Amphenol APC?precusaon _ - )
' 7'mm connectors on input and output. .OPTIONS: CO1; 10 ft connecting cablé. -
£
_ e .
! a4
A !
'.'4‘
N




Madel 1430A/B, 14314, 1432A

TabIe1 1. SpecufucatlonsIWhen used\wnh ModeI 1411AI (Céﬁ&d)

» . " " .
1 B } -
e . 3 i ‘
| T i \ i
Y ¥
™ K \\ CoLT ! t.-L !
N
“ \ - : T C
\\ L1 v i
Rt L - y
I VI PR e o nn .. - - PR Ser NS A R N 0
ik ™
' LA P 2 7 .
. , N\ ‘v‘l!'. \
’ \ = Q}' ? N U
LN NE 2 . :

. * . \Ta Y
bV v h . ' 2o '
o . | . . .
, Ex T Model wpA, .‘

EIectn(’.‘aI 50 ohm feedtﬁrough de coupled

1 BANDWIDTH Dc to > 12.4 GHz, (< 3 db down~~EI

from a0 cm dc reference).:

- - Reflection {rom sampler is a_'pprox 6%,

-

> “‘3".'9,**‘ . n ‘ oA - using a'40 ps "TOR system. P ses emutteti
RISETIME' Ap 28 ps. , e " from- sampl'er input are apprbx 10 mV.in<
K Co 3 umphtudé and 5 nsin duratidn\ o~ '
VSWFI DC t08 AT P e
f ‘o étOfIO GHz 18 * \ e 'PHASE SHIFT BETWEEN CHANNELS <, 10
‘ . / 10 to 124 GHz 2, . o o v gt 5 GHz typicallvless than 2 at 3| GI-IZ
NOISE < 10 mV unsmoothed <25 mvV smoothed L | CONNECTING CABLE LENGTHS 8 ft fof";.
| Both measured tangentlally - Id?zger cabIe see opnons) L
". - ’ ’ ; ' 'l '."r
DYI\IAMIC RANGE +1 voIt WEIGHT Net, 5 Ib {1 ;{kg) Smppi’nc T B
LOW FREQUEN?Y DISTOFITION < 23%. . ‘ ‘ i
y R ACCESSORIES PROVIDED TwoAm henol
MAXIMUM SAFE INPUT +3 volts . ‘ APC-7 to ferhale Type N adapterﬁ P 1524A)
Lo N Two 50. ohm Ioads (HP Modet 9
INPUT-GHARACTEHISTICS- s . '
. ) 4 -
! '.' . ‘ l i '
7 Mechamcal Amphenol APC-7 precnsmn 7 mm 4. . OPTIQNS: C01;::10 ft. co
;- connector used on input and output > o
- . .; | . /l,"'
] - . Y -n..,-
.1 . e / ! v -/' N . '
! . . | . . . "
‘ L | ! -’i :. [ .,: '_
r o . | w13
f . ‘. ' . LA - e E . ‘. p ‘ :’ A
o -+ * Model 73% SR i ’ .
RISETIME: <90ps. . = 5 ... -/ " Electrical: §0-0hm feedthiough, dc coypled..
- - Co Refléctlo from sampller is approx- 15%. .
BANDWIDTH DC to 4 GHz. . usirig a 9Q ps TDR system. Pufses emitted
Do Y. from samplet’ mput~a’re approx SOmV in !
OVERSHGDT -'§ +5% . /I o .' . " amphtude and 10 ns wude L E
N . . . A R ki
¢ NOISE; E}m\! unsmathed; <2 mV smoothed PR TIME DIFFERE] ce BETWEEN CHANNELS
ﬂdth measure‘qijangbn;laﬂy N . ﬁ 25 p,, o i ‘ o .
s . A, .
DYNAMIC RANGE: 1 voIr “ . CONNECTING C‘ABLE LENGTH 5 ft (Ior
T e ~ Ionger cable see 9pt|ons) S =. g
., Low FREQUENCY DISTQRTI_ON;:'»” +3%. . A
. T T R e T WEIGHT Net, 14 b, II 8 kgl Shlppmg, 9 ™ I ,
MAXIMUM SAFE INPUT: 45 voi_t's. SR A, TN R |
r, - l . . " - L |
INPUT CHARACTERISTIGS m$ s 3 ACCESSORIES PRMmED Two GR Model
S 874-W50 50- ohm ‘Ioads; | .
Mechanical: GFI type 874 connectors used 03 Py {‘ A
‘ :nput and output, Lo v el OPTIONS: COI 10ft con ectlngchble
B o - \._,.-/ T 'I,,‘ . * , t
‘ S i o ""N | : “
. : A 5 .. ! '
' . i
" . L R " “'\’ o
Iy o .ﬂ . | S * LR - "
,‘. ) . " 1-3- .'n'
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*2:2, This section ‘contains lnformatlon -for maklng a -°

visual and electrical inspection of the instrument _proc- ¢
essing a ‘claim, répackaging for shlpment and preparatlon 0
for use (, Dot .o

25

ll\lITIAL INSPECTION \

r-\

-

lqspect the’ mstrument upon recelpt for ext.ernal

damage such as bgnt or broken -connectors, and dents or.
scratl:hes on the panel surface that-may have occured in
transit. If damage 'is found, refer to “Paragraph 28 for
recommended cldim procedure ‘ . .
T ll o ‘

. parformance check. These:'ehecks when performed, verify

2.5, Check the electrlc\al.perfermance as sopn as possuble
after ('receipt; refer to"lSectlon V for recommended

that the instrument is operating within the specrflcatlons
listed in Table 1-1. Initial performance and accuracy of .
the instrument are certified as stated on the inside front
cover of thissmanual. If the instrument does not operate
as specified, refer toP]aragraph 2. 8 for claim procedure

26, PREPARATION FOR USE o . \

2 7. Connect the mterconnectmg cable {supplied with
each sampler} between’ the mterconnectmg jack an the
sampler and the. front panel interconnecting jack on ¥ the
Model 1411A: The sampler is now’ ready for uge All

LY

necessary opbratmg voltages are provlded by. the Model, i -‘--'
“1411A, ‘

"2-8 CLAIMS. -

et
Mf"

‘
‘{;

]

the claim with the carrter

:'\.

2 10 REPACKAGING FOR SHIPMENT

2-11, Whéh shlpping an instrument to a Hewlett Packard

SaleslService thce for’ sepvice or repair, attach a tag

showmg owner (with addressl instrurnent model number,

‘t&.c o y ,.“-. 5 e

lﬁ'{, b7 \"{gﬁlﬁim : A N
" [ . . . ’ < i

] - ¥ . I | ]

l'l. e R ‘ 4 i " I_ o i’
o P * ' ! ! ' .I"C

1 ' ‘ - (,‘,"_~ ' Y v » [ .‘il :

! ' ” ‘l‘ ' Ll '5\"-. . * .
", ‘ AN R
. oA
. : R
' h. W .l ) f‘.. ‘F.L :
| . "M.(‘ Lo / ‘ "y. L
' : ’ 3 o ‘ . . ’ o o
Model 1430A/B, 1431A, 1432A . S t ., Seetionll
' :w " o l '\“ o ) ' . . . l
- ' . , .‘._ . . t“-‘:' ) . N ‘lAl. o :
o SECTION " e e
L3 INSTALLATION' |
2-1. INTRODUCTION' : LT repalr or replacement wlthout weltlng for seulement of

full serial number of the anstrument and descriptlon of the o

h semce or repair requnred ST

B

. a

2-12. Use the original carton and packa

shipping.

. reusable use the followmg

¥

+

If the original * matenal is fot

-l

r*'.

materinl for *
avaulable or

ca. A double walled carton refer to Table 2- 1 for test
strenglh requured

b Heavy ‘paper or sheets of cardboard to protecl alt

v mstrument eurfaces. use 2 nonabraswe materlal such as
polyurethane or cushioned paper such as Kumpak around R

§

9

29 The warranty statement appllcable to thls instru-
ment is provided insude the front cover of this manual. If
physical damdge is “found® or if the operation is not as
specified when the instrument is first reccived, notify the
carrier and the nearest Hewlett-Packard Sales/Service

‘add resses),

Office immediately (see lisf in back of manual for
The Sales/Serwce Offlce wnII arrange for

aILprolectmg parts

Y
v

c. 'At Jeast ‘4 mches of tlghtly packed mdustry ap

proved shock-absorbing material . such as “extra firm

v
",

~polyurethane foam.
d. Heavy -duty shlpplng tape for securing outsude of
‘ carton . .

v \

-

Table' 2-1. Shipping Garton: Test Strength

Gross Weight {Ib} | Carfon Test Strength (ib} ©
upte 10 200 .
10t 30 275
3010 120 . 350
120 1o 140 . 500.
140 to 160 600
’ L]
L] ‘ ‘
! .
+
. __
. »
: 2-1

.;%

'

-t

U, S
e

o e e B e b o =

———m e
. . . -

-
e et e
N N

i
s
Ly
W -
S k‘ .
| EI N
AN
«
b
L
*
.
. *
v
.
l.’
.
|
+
f .
is -



L] S,
N
an
* .
-
. »

»

»
(3

x

TIME BASE
o

&~ [

1a1ta |1
Gy

- PULSE
OUTIUT - -

" INPUT

" "STGNAL FEEDTHROUGH

-——CV

1430A—A =13

G
TIME BASE

1401A

q r

g

SIGNAL
INPUT

‘ . B N ’
o). s
’i
'?I'-’"
L:d
. SIGNAL
{ INPUT
0t
N
, .
3-0
’ »
[ .‘:; _. :".’-
e »

P
| -

SIGNALS BELOW IGHZ

SIGNAL

S L L R T e A T e R R Y ALy LYY I DTy Sy SN :.,.‘..._:“, T

Figure 3-2, Test Setup with S‘ignal Tgn;ninated

A

. , |
' S . Model 1430A/8
TIME BASE]| —
P, .
W | S
. 1411A _
o G SAMPLER
SThe SIGNAL .
. Y SHRE  ineur \

SIGNAL TERMINATED

POWER
DIVIDER

\Hf

2 500

W ! .( R
T M30A~A-I2

» 1431A, 1432A

TERMINATION

TIME BASE

o

14114
o

SAMPLER
]

|

INPUT

1]
. L3 ' -~
.' . 5 ‘- . . . "_ N .
7 Twe
BASE N .

. ’ 1411A . B

. .
(]

-————-{‘

LOW PASS
FILTER
[OPTIONAL)

50“ v
TERMINATION

1430A~B~4

1430A/8—A~ 22

r,

A e




T 3-6.

- . - ' - i .
. ' s et et b BB TR -‘wwﬁﬂ;ﬂwfﬂ
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. .. TN OPERATION © - |
31 INTRODUCTION. risetime of the 'smnal approaches the risetime limits 6f the

’

3 2. This section includes operating considerations and
.general operating instructions, supplementmg the informa-

tion provided in the Model 1411A° Sampling Vertlcal .

Amplifier Operating and Service Manual N

3-3. The Models 1430A 143OB 1431A and 1432A
Samplers permlt sampling of high-frequency, low-level

signals with a minimum of disturbance. Two independent-

signal “channels are providedy enabling accurate time
comparisons to be made betweer signals.

INPUTIOUTPUTJCONNE(;TOIRS. \

L

3-4.
3-5. TYPE.
The INPUT/OUTPUT connectors of the Models

1430A, 14308, and 1431A are Amphenol APC-7 coaxial
type. Connectors for the Model 1432A are GR type 874,
~ Mating connettors arg available with many types of
adapters. Refer to an apgpropriate catalog to determine the
. availability of cohnector adapters for your specmc re-
quirements, e

3.7. DESCRIPTION. .

‘3-8. "Each INPUT/QUTPUT js a feed-througn type con-
nector with a characteristic impedance ot 5U ohms. A

signal applicd to the INPUT passes unattenuated thrbugh
the 50-ohm line to the QUTPUT. This permits signals in
50-obm . systems to be observed without terminating or
joading the system under test (Figure 3-1). :

3.9. OPERATING PROCEDURES.

3-10. Theset up of the Models 1430A, 1431A and 1432A
for -optimum response is covered in the Qperating and .

Service Manual for the Model 1411A Sampling Vertical
Amplifier. To-set up the Modei. 14308, follow the
instructions for the Model 1430A with the exceptlon that

the observed risetime of the Model 1430B, when used, -

with the Model 1105A/1106A Pulse Generator, is 28 ps.
3.11, OPERATING CONSIDERATIONS.,

:3-12. CABLES

L]
-

313, To minimize loss of risetime caused by high-
frequency losses in‘cables, use large diameter cable, such
as RG214/U. Cable length must be kept to a minimum.
Cable length becomes increasingly more importan} as the

ay

b}

“y

; sampler,\even one foot of cable wil noticeably degrade .

K metlrmz. -AlRrcable connectlons .must be made securely. .

" connector

Loose flmng connectors can cause undesurable reflec-

~ tions and degrade the snghnl If critical time compansons_

are being made between two sngnals, use connecting cables
of equal length. _ doe

‘1

3-14. SIGNAL TERMINATION

[

3-15. if the feed through fe:nurc of the sample? is. ndt

being used, the signal must be terminated-with a 50-ohm

impedance: (Figure 32). Failure to terminate the signal

will resuit in reflections that make the display invalid. o
-~

3-16.

base, it is not necessary to terminatethe sysiem since the

_external .trigger input of the time base has. an “input

|mpcdance .of 50 ohms (Figure 3-3A}). This setup can

be used with any signal under 1 GHaz.

3 17 When the signal is split before being nppl.gd to \he'

sampler INPUT, a power divider must be used {Figure
3-38). Using this test setup, the samplet OQUTPUT must

If the sampler output is used to trigger the time -

.ont

be terminated. If a 50-ohm Tee connector is used, the-

resulfting source impedance of the two inputs will be
25 ohms each,: resulting in an impedance mismatch 1o

" hoth the time base trlgger input and the sampler INPUT

3-18. If the signal. is above 1 GHz, a countdown dewce
such as the HP Madel 1104A/1106GA Trigger Countdown
must be used to reduce the frequency of the signal
being applied to the time base (Figure 3-4). A low-pass

filter -such as thé HP Model 1109A may be used to .

prevent signals generated by the tunnel diode mount from

- feeding into the signal channel..

3 , E -
3-19. USING MODEL 14308 WITH CW SIGNALS.

‘ s

3.2Qa When | usmg the Model 4308 to’ ‘observe CW. s:gnals
amz 4 GHz the signal must be Yed mto the feed-
h samplers through the connector hearest the
power cable. If the signa! is fed: into the other connector,
thd*standing waves which are reflected {rom the discon-
tinuily created by the low frequency pick-off resistor,
R105, will' create ripples in the frequency. response
charactgristics of the Model 14308, See Figure 3-5. If
the signal is fed into connector #1 the signat seen by the
sampling gate consists of only the Incident signal, plus
any signal reflected fram the device connected to con-
nector #2 (Figure 3.5 B and C).
£2 the signal seen by the sampling gate

i

3-1

It signal is fed into .

R e e
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l consists of the lnc dent signal plus the signal reflected
1. from the low frequencv pick-off - resistor (Flgure 35
. CL B and D).

&
\

A 3-21\ CHANGING SAMPLERS.

Model 1411A,; ar when the sampler is used with a different

Model 1411A, the MILLIVOLTS/CM CAL and VERT
CAL adjustments on- thg’ Model 1411A front panel must
. h be performed to recalibrgte | vertical sensitivity. Reflta:(td
Lo .the Model 1411A Operatmg and Sefvice Mamua

ot : Callbl’&thﬂ procedures

. 323 OPERATING PRECAUTIONS.

*’324 MAXIMUMSAFEINPUT o

W ~

f'-.' ' l§25 Dynamrc range of the sampfgrs is 1 volt. Slgnal
o inputs ‘excéeding this value .will cause distortion of the.
signal being observed, .
f g _ .
r-i | m AN o - .
N . ' Signal Inputs to the Model 1430A, Wi
! - 14308 or 1431A must not exceed 3

. volts. Inputs to the Modsl. 1432A must
not exceed 15 volts. Costly damage to
« - the sampler will occur, if hrgher voltages :

. .+ are epplied
‘ , '
3.2 e
K
. [

B < 22 MWhen the samp[er is ongmally connected to the .

L

]
4

. Figure 3:5..Using 1430B with High-Frequency CW Signal | .

3-26. Signal Igvels can be reduced to safe levels by using
attenuators. HP offers a wide variety of precision 50-ohm
coaxral ,attenuators jn both fixed and variable models,
For mformation about attenuators for specjfic needs,
refer to an KP' catalog or cansult an HP Sales/Service
Offlce ~ .

- 327) ROUGH HANDLING.

3-28. The extremelv high frequencv operation of the 7 -

mstrument i$ made possrble by the diodes located within
each sampling block. The sampling block and diodes are

factory assembled using the- most advanced packaging.

methods possible, However, the. instrument should be
handled gently, avoiding all mechanical shocks as much

" as possible, 1f a malfunction_ is 'suspected, MAKE NO

"ATTEMPTTO DISASSEMBLE THE SAMPLING BLOEKS

EXCEPT AS"OUTLINED IN SECTION VIII OF THIS -

CMANUAL. . o

3-29, WIDE BANd TDR. .
.o S

+'3-30, GENE*RAL U T -

3-31. inthe transmission of\electrical information, fidelity
isvery important. The received information must resemble

the ‘transmitted information, The propagating 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

£

* Model 1430A/8, 1431A, 1432A

X ¥ "-)‘ !"!,’:E“
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Model 1430A/e;.;*'1431Af"1432A. »

ii
can be corrected 'l'here are manv metbods for determin R
"ing that a problem exists, but few which determine the

location and characteristics of the problem

.32 Time domain reflectometrv (TDR) isa test rnethod' "

-~ for determlning the location and nature of ‘distortion”
. causes.: An incident’ pulse :is transmitted into a system. '
 Wheh thg incident pulse encountersachange of. impedance,' _

* in the line (discontinuity), a certain portion of the pulse
amplrtude is reflected back to the source (echa), Energy

reflected becomes an indication of transmission loss.» The -

reflected: energv is. displayed on an oscilloscope CRT

plotted as a-series of voltages with respect to time or
. distance A : :

3 33. The wide-bantd sampling system mav ‘be used for
. TDR _tests when connected as shown in Figute 3-6.

" "The; TDR ‘systemy will detect: dlscontmultles separated by

‘ _'le’;ﬁthan 1 centimeter over the entire frequency range

he sampling systern T, YT

. - 1 .
,.' '
. ' . ' ’
M L )

-Before making any connections to the

: system or line to-be tested, discharge’
any static charge that may be present in
the cable, o .

4254 y
. TIME BASE ' . :

'SYNC_PULSE
oUTPUT

TO SYSTEM
OR LINE
UNDER TESTS

4854 -9

Figure 3-6. TDR Connections

3-34. This charge occurs most often in cables over 10 feet

in length, Failure to discharge the. cable may result in
costly damage to the sampling diodes and/or the Madel
1106A Tunnel Diode Mount. -

3-35. DISPLAY INTERPRETATION,

3-36. When the incident pulse reaches the end of an
unterrhinated line (infinite impedance), the full amplitude
of the incident pulse is reflected back, increasing the

anding voltage at the source by the amplitude of the
original puise, Conversely, a short at the end of the line
reflects back a drop to 0 volt at the source.

o ‘ : Section 11}

3:37. The initial reaction of an incident ;pulse to a
capacitance in a line is as to a short, The capacity charges
toward the level of ihe applied mcident pulse Mth an RC

B tlme constant )

.5 : (

_ 338 The initial reactian of an incident pulse to an
inductance is as;to-an open circuit, The reactance decays

. to a short clrcuibwith an LR time constant

‘ »339 A 5|ngle cable fault often show's up as a small
- positive . or negetive defléction on the trace, A p05|trve
.deflection may - be caused’ by either a short’ sectlon of
" higher impedance line or a series inductance, A negative
deflectioh may. be caused by a short section of line with
‘lowered. -impedance or a shunt cspacitance. A pinched. -

~ cable dtsplays a shunt capacitance_since the outer con-
‘ductor is claser to the center conductor. The value of an
inductance or capacitance -may be appro_xlmated ‘by”
measuring the peak amplitude of the deflection and width |
at the 50% points and using this information in the

‘ appllcabie fofmulas described in the HP Appilcation Notes
for TDR testmb . :

340 Hewlett Packard Application Notes 62 and G7
provide complete formulas and operating data for per-
forming TDR tests. Application Notes may be obtained
by contactrng the nearest HP Sa!esISerwce Office, '

3-41. REMOTE SAMPLﬁR SELECTION

3-42. Any one of four remote somplers can be used in the
test setup {Model 1430A, 143OB 1431A, or 1432A).
Before using the Modet 1431A in TDR operations, consuit
the local HP Sales/Service Office. The Model 1431A is

_optimized for sine wave response. The Madels 1430A,
14308 and 1432A may be used with the Model 1108A
Pulse Generator.instead of the Model 1106A. The Mode!

© 1108A is'less expensive than the Model 1106A. When the
Model 1430A.4r 14308 is used with the Model 1108A,
sgme system rtsetlme is sacrificed.

™ . . o ) ..

13

'3.43. RISETIME.
. 'y ) . . )
3-44. 'The risetime of the system is very important in
detecting and resolving discontinuitiec. With greater system.
risetime, the frequency spectrum is increaséd and smaller

discontinuities can be detected and resolved. Frequency

(risetime) is lost each time an incident piilse encdunters a

discontipuity and reflects. When the Model 1430A, or -

14308 is used, system RESPONSE must be adjusted for
opumum risetime. In any sysiem, the RESPONSE adjust-
ment will reduce noise, but will tend to reduce system
sensitivity, 3 /

-3-45, HEFLECTION COEFPTCIENT (p)

3-46.. Fieflectlon cocfficient {p) isa terrn used to describe
the quality of a system tested usin | TOR. The. P of a
system is described by the formula:

n= Er/Ei

! _V - "‘ . . +
where: Ej = the inputivoltage of the incident pulse.

Ei = the reflected voltage. f

&

~I7.
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~ Reflectometer) may be used to quickly ¢
- p for any displayed reflection.  Coritact the nearest

3-49 OPEFIATING PROCEDU RE.

..

3.47. For a system with an incident pulse of 1 volt and
. a:single discontinuity producing a reflection of 0.1 volt,

the p would be 0.1, Transmission lines normally do nott”

“have single large disconunuines but have a series of small\
" discontinuities. While“a single small discontinuity causes
.very little distortion, a series of.small discontinuities
. reflecting back and forth during a transmission period

‘will seriously degrade transmitted information. ‘

348 Overlays are available from Hewlett Packard to

- directly.indicate values of p for several sensitiviti¢s on'a

CRT display. A slide-rule calculator {HP Time Domain.

Iculate values'of
Hewlett-Pdckard Sales/Service Office to obtaun either
overlays or the calculator

A"

.o A pair of overlays in the rear of the

. Model 1411A manual allow direct selec-
uon ‘of p-per- cennmeter sensitivities.

U" .
e .
&"ﬁ .

oy

P
. ._,J‘ .

350 ‘To use the sampling system in TDR operations,
set it for free:run operation. The sync pulse is used to
trigger the incident puise generator. Display the pulse
generator output as a step waveform. Magmﬁcatlon of

" thedisplay may be obtained by adjusting the MAGNIFIED

POSITION control on the time base plug-in to place the
intensified dot in the area desired. Display resolution may
be increased by selecting greater sensntlvaty on the Mohel
141 1A, [ A

RO T O P AR M et A 02 aetn o Ot s B s 2 e i e b

A

361 To obftain maximum aci:u'racv for any display, use-

;. Model 1430A/8, 1431A, 14324

maximum dot density and. photograph a trace at @ slow

L

scan speed . "

3-62, Cafculate the reflection coefficient p of the systeth

under test by using the fol!owing formula: (Refer to
Paragraph 3- 46) - '

4 pFEr/Ei
Whpre: E =

Er= the refledted voltage. .
. . s

switch in the following formula:

f(/CITI = (T[ME/CM) Tﬂ . ‘r

where K dlelectnc constant for’ the transmission
line under test.

1

354 For a polyethvjene ling, K = 2.3 or TIME/CM.

the input voltage of the incident puise.

oo _
{ a L . - R T T :
- 383. To detdtmifie horizontdl - sensitivity in feet per 7

. centimeter on the display, use-theetting of the TIME/CM

Cm

multiplied by 0.33 ft/ns.*For an air line, K = 1.0 or

TIME/CM multiplied by 0.5 ft/ns, Example: if TIME/CM

© were set.to 50 nSEC and a polyethylene line tested, each’
-centimetér on the CRT ‘would represent 16.5 feet along

the line, 1f-the X100 MAIN SWEEP MAGNIFIER were .

used, each centimeter would represent 0.165 foot.

3-65. The HP Time Domain Reflectometer may be used
to calculate p and distance along a line under observation
to determine the characteristics gnd location of a dlscon-

tmuuty

-
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PRINCIPLES OF OPERATION L TR S R
41, INTRODUCTION _ _ 11~G. ‘The purpose of the sampling head Is to plck off or . - | oo
’ - sample the amplltude gf the signal under test at a given - R TR
& 2 Thls sectioh includes circuut theory analysis of the “ time -and apply this voltage to a capacitor (not shown), AR G S
Modelé 1430A, 14308, .1431A, and 1432A Samplers. All . The actual sampling period is so brief that the.capacitor sy
four samplers-are designed to'operate in conjunction wuth ’ - only has time to charge to- about 5% of the actual signal -« 2
a Model 1411A Sampling Vertical Amp[.fler, pasuc samp- o7 amplnude This voltage is sent to a dnfferential emitter -
ling theory. as well as detailed theory of the vertical follower stage, amplified, and coupled"to an output ' Al
~ amplifier is described .in the Madel 1411A Operating and 3 emitter follower. Routed to the Model 1411A-it is further o R .
~ Servige Manual and it is recommended that these explana ‘amplifidd to.drive the vertical deflection plates of the "'~ :
tions be studmd f;rst . R . CRT. Signal feedback from the Madel 1411A is used bv g ' §
. = . ' \ : the sampler to charge the samplmg capacitor to 100% of
< IR the sampled signal amplitude prior to the next sample. .
4-3. Circuit analysis will fifst be expialned on a ‘ECOC'S Because of this feedback, the sampler éxtracts energy from ' ! .
diagram . -basis, applicable to all four samplers. Specific - the signal under test only- when the signal level changes -
‘theory for the samplers follows the general explanatlo}\ fmm one ‘sample to the next. i,
4. 0 ER-ALL DESC IFTI . * o e :
474 : V R ON 4.7. The pulse generator and bias circuit. provides a
S ! o ' reverse-bias voltage to keep the sampling heads biased off, o :
4 5 Fugure 4-1 shows an over- all block dlagram of the Upon receipt of. the samplmg command trigger, the pulse ‘ ;
sampler It consists ofs two sampllng heads, four stages of generator produces 8 pulse to forward-bias the samplmg : i
emltterJoIlowers two differentual amplifiers, and a pulse- heads, permitting the ifcoming s:gnal ‘amplitude to pe ‘ « .
generator that is common to hoth A and B channels sampled. , :
T om '.l . ‘ N . A
. R A W ~
© INPUT: B . o N
.\/f '-.'.:5‘_ \ _ y . . ‘.. ' | ,1 N
“CHANNEL A ' ' iy - CHANNEL A| =~ - -
. o , EMITTER DIFFERENTIAL EMITTER ' i u
, SN FOLLOWER AMPLIFIER FOLLOWER [ SichaL R R
‘ . . .- . H F T
- SIGNAL FEEDBACK ) ‘ SR A :
ouTPUT | i e BN B g
' SAMPLING 7 ' | L | Yo . 5
) ‘PULSES - { PULSE GENERATOR SAMPLING CQMMAND TRIGGER. , $5AMPL|NG 4 A
‘ : - , VERTICAL P Tl
. BIAS ﬁncuu‘rs . A AMPLIFIER 5 D
[ ! N . o S
SIGNAL FEEDBACK , g e
< R
CHANNEL B 5 : CEMITTER CHANNEL B 2 e
" EMITTER DIFFERENTIAL “EMITTER . : " 5 S
SEan *l |- FoLLowER AMPLIFIER FOLLOWER ‘ouTRUT ’ IR
y . = .!!:-
- - . B
| ' 14308- 8 -1 - v R
- '_i.l : ¢ . '.::.f.l. -”::,1.
Lo ) Figure 4-1. Sampler. Block Diagram - : e 4
: - 41 e
c i L
\ . ' \) : i
y .
\ ’ -t
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4.9; The following <xplanation pertains to’ all four-
'_samplers ‘sincé all-are quite ‘similar electrically,- Since
“eircuit theory’ ‘for "channels A and. B is identical, only
channel A ‘theory will- be cavered. Section VIl of this .
manual contains a clrcult Miagram for the Madel- 1430A K

14308 end l431A and another for the Model 1432A r

o . NOTE

) l' ‘_. o R 4
N Whenever a speciflc component is re- . B
‘forred to. by its reference ‘designation,

"¢ “the reference disignation given in paren-

thesls applies -to the. Model 14324 ° -

. all others are for the Model 1430A,
14SOBand 143‘IA S v

"4-10 PULSEGENERATOR , C .

' 4—11 Signal lnput to the pulse generator ls the samplmg

trigger. This pulse originates in the time. base plug-in.

Sent to the Model 1411A, it is amplified and shaped '

before'being applied sampler.

o ~
4—12 The samplmg tngger a positive pulse is ac cou-
pled to the base of saturating switch Q103 (Q201).

.Q103 {Q201) is normally off. When the pulse is applied,
‘the ‘transistor. saturates, The- -negative-going collector

signal is transformer coupled through T101 (T201) to the

" step- recovery diodes. K . w

(CR201 and CR203) are-normally forward biased and
conducting. When the negative pulse from T101 (T201)

. Is apptied to the anode of CR114 (CR203) reverse current
flows in the diode. The reverse current is supplied by-the -

K “carriers stored during forward bias conditions, The diode
- does_not stop conducting immediately and-the voltage

Beross it remains low as reverse current flows. When the

“carriers at the iunction are depleted the diode suddenly -

stopsconductmg e L o

414, When CR114 (CR203) staps conducting, the neg”

. ative voltage generated at’ its anode, coupled through

isolation diodes CR110 and CR111 (CR202) reverse

" biases CR113 {CR201}. When the carriers at the |unct|on o
“of CR113 (CR201} are depleted it-turns’ off even faster.

-, .than.CR114 (CR203). The same action then occurs with

: - .CR112 (Models 1430A, 14308 and 1431A. only} and it

‘*._turns off even faster than CR113.-This results in a very
fast-risang negative pulse. being applled to. the 50—ohm,

| : transmlssion line,

‘thrdug CIOG ‘tc104')' to sampling diode CR106 (CR 102).

a2

-~

.-One side of the pulse generator output is grounded
the other slde contalns the negatwe going pulse

This ca)uses both CR105 and CR106 (CR101 and CR102);

t0 become -forward biased, - and permits samplmg to:

OCCUT. ' ) "

i

413, Step-recovery diodes CR112, CR113 and CR114

N Model 1430A/B 1431A 1432A
' - -

L (

4-16 SAMPLING ASSEMBLY

4 17, TFhe bias network appl ga epproxlmately 1, Evolts to o

"mmpling diodes' CR105 and"CR106 (CR101 and .CR102) "/

- Lkeeping them non-conduptlng The bia centerlng adjust-
* _ment, R122 (R121), allows this bias to
hoth diodes. Pulses from the pulse generator overcome this

sat equally for =

"reverse -bias and open the gate, The 'lnput signal then -

starts ¢ o ‘charge sampling - oepacltors €105 and - C106
.:r.j( 103.4nd .C104) toward ‘the input. slgnal level: After the

mpllng pulses cease, "the drodee are agaln reverse-biased

and the gate closes. The charge stored.on C105-and C106 .-
-s' ©{C103 -and 'C104) leaks_off. through— RIO? R108 Rllg

.and R119 (R117 and R118) to the base ‘of emltter
followet Qtois (QlOlBl :

: *
[

'4.18.- 1 the signal level changes feedback from the _
. Model 1411A will cause the sampling ledB 'bias level to .
" shift correspondingly (Flgure 4.2), Since the bias voltages ,

" shift to keep the sampler output voltage centéred betweep -
them, an: mput signal. will turn on one of the diodes if the
signal varies. more than 1 volt frbm the voltage level of .~
the' sampling capacitor This factor limltsrthe dvna/ﬁ ‘
range of the sampler to t1 volt o

- g - -

SH[!;‘T -
" SIGNAL LEVE].

-I‘q‘..'rV

[
14308=-4-3

Figure 4-2 Shtft in Slgnal Level

ﬂ

4. 19 The .over- all’ samplmg efﬁclencv of the Model
m lAlsampIer combination depends upon three factors:
the RC time constant of the' sampling" capacutors signdl

. sdurce ‘and diode impedance;.the: Iength of ‘time the, .

sampling gate is opened; and the Ioop in of- ‘the Maodel
1411A/sampler. combanatlon The signal soyrce impedance
and RC time constant arg hxed Samplmg efficiency can .

" be adjusted however, with the RESPONSE and SMOOTH-

ING controls (on front panel of the: Model 1411A).

' SMOOTHING controls the loop gain of the samp!erl-_‘ R

: vertlcal amplifier combination. .This: adjustment |s set for _
an over-all sampling efficrency of 100% "(optimum 're-

sponse). Rifer to the Model 1411A Operating and Semce
" Manual for adjustment procedure. Undel normal cir ‘

stances, once the SMOOTHING adjustments have been

. made for 3 partucular Modél 141 1Alsampler comblnatron

these cantrols should ‘not requtre read]ustment

* 4-20, Ad]ustmg the RESPONSE control _ changes the
amount of bias applied” to the sampling diodes. This‘ -
'.lFigure 4-3) changes the sampling time. Decreasing samp-

. ling tlme increases bandwidth (lmprowng risetime). How-
ever the response will be smootheéd since -sampling
efficiency has been reduced, Increasing sampling efficiency
sléws risetime but decreases noise, Complete instructions”
for-optimizing RESPONSE "and SMOOTHING are given
in the Model 1411A Operatmg and Serwce Manual

!
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¢ ' Section IV
: r' ‘Model. 1431A differs from tho Model I430Al 14308 in 'h
-~ that filter sections L102/L103 and L302/L.303 have been.
' “added to }he ‘sampling ' heads, Figure 4-4 compares‘
N ", - response and VSWR of the compensated Model I431A
' AN 'li' and uncompensated Model 1430A/14308 samplars
Y SAMPLING TIME |\ . _ — —
3 ‘ ‘ o 430aan 4 ; a ‘ _ . %ﬂ B \
N B Figure43 BesponsevsSamplmg Time AR LI MODEL I430.A e |
4-21 PREAMPLIFIER B : T .-.'.':.[; C o . T ' MODEL |113|A"\ V , .
" 423, The emitter output. of Q101 (@i018) is coupled EAES EEEEE O 1T T y
y . +to microcircuit MC101, (MC101). Low’ frequency signals -** - : L
P are also’coupled from the sampling head, through R105 | EELRA T : - ,
+ {R102) to the base pf Q101A (Q101A)."The oulput of  ~ f 1 = | et
Q101A (Q1071A).is'glso coupled to microcircuit'MCc10i ~~ -~ FREQUENCY~GHz
(MC101). MC101T (Nl is an amplifier witH-a-dif- =~ | , Sk
ferential ‘input’. tind sinyle-ended output, The differen- PR T )
« tial input provides high common mode rejectipn tosignal = - . v 0db _
teakage through the sampling diodes thereby’ ‘mifimizing .. T‘ 5 | MODEL 1 450D\ o
low frequency distortion. The single-ended output_of * =} © .7 © MODEL 14318 =~ E
MC%OJ (MC101) is directly coupled to output emitter - .. Cwdep |- \ .
- follggger- Q102 (Q102). The emitter output of Qo2 - w2 o
{Q102} is then routed through the interconnecting. cable - . a : _
. to the Modél 1411A. Gain of the samplmg preamphfuer : L | ‘ !
¢y, isapproxlmately 30, . Lo ) ' oo |
"' 423. VSWR AND RESPONSE. ~ . ~-jg;, -‘» - . L
: S 0 2 4 6 @8 W0 2. ‘
A 424, The Model 1430A and 14308 samplm heads have ‘e FREQUENCY~GHz
. begn designed for optimum, pulse response,: gnd have - a y ‘
: relatively high VSWR. The Model 1431A, better suited . . Eiour: S
P for'CW ‘monitoring, has a much’ improved. VSWR.. T_he - Figure 4-4. Frequency vs VSWR
. . {
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SR 4, 7. SectionV .. . o - , : S Modgl'1430A/8, 1431A,'1432A
P i1 B - .y ., Table 51, Recommended Test Equipment . v ‘
W B ' - . . ‘. . _ .I - . S—— . d . -
l \ l e Instrupient ., ‘ Required Required
, "i | L. Tvee  Model © |.+.s Characterstics For
L ) { . + ) ) i o, . . ) ) . . i
o : i ' I DC Voltmeter - - -{ HP412A . 100 \ldclﬂ% v+ | Power Supply Checks -
- !_ o o . . : : 1 : -l: : _“ . | ‘ ' ‘ : t : |' N ) . : [y
IR e ~FostRisetime - * [ HP1105/1106 - |  ~20psrisetime |* Risetimeand Qvershoot
L | “Pulse Generator , TR I T
1 7 o] FastRisetime -t | HP 1105/1108 . <80 ps risetime. Optional for Model 1432A
. 1‘ .| PutseGenerator | . " ¢ T . S
E ' " _ Vi—iF Att'enuator' ! HP 365D - up'td 60dB in 10dB steps _Tangential Noise Measure-
o e N £ o +,3 dB accuracy ' ment *
. i Variable ‘ | (HP 2224 '_ 1 volt (;u't'put.' 3 Dynamic Range /
. | PulseGenerator*. . | . - _ 100kHz ,‘
! - ' N , R Sampling Efficiency Adj
! / Lo ' AN vy ; ‘Tangential Noise Measure-
B T PO ment '
. " i Channel Crosstalk
! i . }
: , + i
Lo ' Low Frequency Distortion |.
o Check
5“‘ h (. '
b Low Frequency Distortion .
o Adj ] -
R e
3 "VHF -, | HP6OBD" 450 MHz Bias Centering and Diode ; :
'j Signal 0.5V output Bias Adj" \ |
Generator L

5\'.
i
[
J
i
|
CE ;

| I Air Line

General

20cm &

Risetime and Qvershoot

_ i Radig o o .
- High Frequency HP 180A 20 MHz T Bias Centering and Diode
- Osellloscope 1801A 3 Bias Adj : :
| ~ 1820A £ '
Oscillbs{::r‘npe HP 140A , l;-' o Required for_ operation of
.- Mainframe HP.141A. EAd - samplers
" with : .
Sampling Vertical HP 1411A
. Amplifier . v
-Time Base plugin | HP 1424A |
. HP 1425A . -
. o
g I . | : . 7000-A-19
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" - PERFORMANCE CHECK AND' ADJUSTMENTS, . .

5.1. INTRODUCTION.

r

-6-2, This section includes a _performaﬁce check and the

~ adjustment procedure for the instrument, The performance

. check may be used to verify that the instrument meets
the specifications listed in Table 1-1, as incoming inspec-
tion or after repairs or nd]ustments pave been made. A
Performance Check Record, which may be removed fsom
.the manual, is alsa included. When the initial performance
check is made, record the indication on the Performance
Check Record. These indications may be used for com-
parison with equipment performance at a later date.

5.3, The performance check and adjustment procedure L

is applicable to all four instruments, Differences in

adjustments and performance checks are noted wherever

they occur. Reference designators applicable to the Model

1432A are givea in parenthesis, all others apply to the
Models1430A, 1430B and 1431A.

5-4," Test equipment recoMmgndéd for the checks and
adjustments isdisted in Table 5-1, Similar equipment may

be substituted if it has the required characteristics as

listed in the table,

h.
5-5. PERFORMANCE CHECK.
65-6. PRELIMINARY SETUP.

o _ [T Base]]
e Nl
" SYNC PULSE s |

TO PULSE GEN
TRIGGER INPUT[] 1404

. / K .

4

10%5A

r—,

1430A/8
14314

11064 SAMPLER 50-0HM

] TERMINATION

- —0R

TWE BASE o _
m . » ¢
SYNC PULSE |
TO PULSE GEN I ‘

STRIGGE R INPUT :
. G i 1404 G

1 OHA
" T % 14324
. 11054 OR 1106A SAMPLEH’

{ TE FCCM AR LINE

50- OHM
TERMINATION

/

Figure 5-1. Risetime Test Setup

.y
ANCA BRIV
' i

—

W

6.7, ‘Assemble. the Mﬁdel‘ﬂ_l -1A/tirh'e base/ascilloscope

-compination (Figure 5-1) according to instructions in the

Modet 1411A Operating and Service Manual and atlow at
least 1Q minutes {or warm-up. The time base, oscilloscope
‘and all test'equipment must be calibrated and operating -
property biefore proceeding with performance checks und
adjustments for the sampler

.

Do not connect the sampler before
checking the Model 1411A power sup

" plies. Refer to the Model 1411A Qper}
" ating and Sérvice Manual for the pro-
¢edure and tolerancies, R

58. . RISETIME AND OVERSHOOT.

~a. Set time base contrals-as follows: {{f Model 1425A"
is used settings apply l'o.MAJ‘NJSWEEPL :

SYCNPULSE ... ..... S ...... ON !
TIME/CM. . .o e . 1nSEC
VERNIER .. ... RN R ... cAL.
MAGNIFIER (Modél 1425A) .. . . . . . . RS <
NORMAL EXPANDED (Model 1424A) . ‘NORMAL.
SCANNING ...........5 ... ... NORMAL’
Trigger MODE. .. ...~ ... .. .. FREE RUN
Trigger SLOPE ., ............. . e
Trigger Source . .......... e e e CINT - vt
Trigger Sensitivity .. .~ ... .. SO SENS

b. Usmg a fast risetime pulse generator such as HP
Madel 1105A/1106A (HP Model 1105A/1IDBA may be-
used with Model 1432A Sampler i desired) and connect
equipment as shown in Figure 5-1. Connect pulse gener-
ator 1o channel A INPUT, Use cable furnished with

Model 1105A between Model 1105A and Model 1106A ,

(1108A). If sampler is a Model 1432A.{wsolate pulse -

generator from sampler with approxlmatelv 20 cm of :

air tine.

‘c. Set Modei 1411A NORM-SMOOTHED switch’ to
WOOTHED and mode selector 10 A,

d. Adjust Model 1411A MILLIVOLTS/CM and VER. '

NIER to obtain a displa'y of 10 vertical divisions.

e. Adjust time base sweep expansion cnmrols to .
dispfay pulse risetime. - " ) :

K
il

. )

o

ey,




s

PR Lo . SeetionV: v - .

i . ', .

risétimée’ must be less than 28 s with less than 10% over-
' .. shoot. "Model 1431A pulse ri time must be less than 36 .
- ps {no specificatlon on overshqot), Madel 1432A pulse

overshoot;,

[ B
~ ' ¢ N,

_ g Change Modq]_‘rlll 1A rdode selector t0B. ..
W L R
N h. Discpnnect pulse gene ator from channel A INPUT
eom - and connect to channel B INPUT.

v

. ".,..‘

.y

-

.I. Repeet stepsd 2, and for channel B.
o T s DYNAMIC RANGE
‘8. Use a variable- pulse generator.such es HP Model'

- 222A, and connect equipment as shown in Figure 5.2,
Connect pulse generator output to channel A INPUT

. ~ .« . PULSE GENERATOR

1 : TRIGQ OUTPUTG

: ' A S} TIME BASE]| vRle
_ g . i Tl-'IIIG i ) ‘
() A : . . ) . ) N '
. . | mta || - R

..." | ' b——J - t

- 800 f
. ' TERMINATION

1H0R-4-7

' " Figure 6:2. Pulse Geherator Test Setup

D \ b. 'Se't pulse gengrator controls to obtain a pulse 2 to
v . . 5 usec wide- and’ 0.5 volt in amplitude ata repetmon rate

* _ df approxlmateiy '60 kHz. '
A
oo lc Change Madel I411A controls to:’

\ S MII_LIVOI.TSICMIAhndBl...'.:......;2_00_
’ ' S ntodeselector '

S T d\settime base TIME/CM to 2 usec.
| Xd]ust time base for stable drsplay, T

: L f Slowly Inc pasa amplrtude of pulse generator output
e ‘until pulse begins to b(ﬁak up (extreme distortion). Am-

plrtude mustbe greater an 1 volt before break up occurs.

9. Change Model 1411A mode selector toB. - ‘

v . INPUT and conneet to channel B INPUT.

| 7 1. Repeat steéps e end f for channel B.

- M

¥ Model-1430A pulse rise ime must be less than 36
‘ps ‘with" less .than 6% overshdot. Model 1430B pulse -

) INPUT and connect pulse generator .to channel A INPUT.

 risetime {nust be than 90 ps. with’ less. than 6%’*

- repetition rate of 100 kl-lz.

v .

" INPUT and ‘connect to channel B INPUT.

' ‘ el P T &
. SAMPLER] - -

a repetltlon rate of approximately 50 kHz.

’ :effrcrencv is éxactly 100%. Refer to Model 1411A Oper-

h Disconnect pulse generator, output from channel A. ,

| ) Model 1430A/B. 1431A, 1432A . .~ Mo
4 - k

5-10 CHANNEL CROSSTALK

a. Disconnect pulse generator output from channel B '~ K '
i
. |

b. Adlust puIse generator \output to obtain.a pulse - : ,
approximately 5 usec wide. end 1 voIt in. amplltude ata o

,..Change Model 141'IA controls to'. SO .
MILLIVOLTS/CM (channe! B) . e 1
mode selector Cpr b eem e e . f B

d. Slowly rotate Model 1411A channgl A Mlﬂu o

VOLTSICM through all posltions Check Models 1430A, .

14308, and 1531A to see that signal present inchannel 8. -~

produces less than 6 div vertical deflection. Check Modet - - - ¢

1432A to see that signal present in channfl B praduces ’ '

less than 1.5 div verticaf deflection. :

e. C'hange Model 1411A controls to: e T

MILLIVOLTS/CM (channel A) .. S
mode selector

f. Drseonnect pulse generator output frﬁlrn channel A ' . €

: . out

rep:
g. Using Model 1411A° channel B MILLIVOLTSICM )

switch, repeat step d for channeIA . , f

L, ke

<)

5-11. LOW FREQUENCY DISTORTION. . ;
| ‘ i ) ©g

a. Disconnect pulse generator output from channel B . puls

NPUT and connect to channel A INPUT, . cyc!

b. Set pulse generator controls to obtain a pulse ;
apprommately 5 usec wide an{l 0.25 volt in amplitude at pr—

c. Adjust Model 1411A channel A MILLIVOLTS/CM
and VERNIER to obtain rlt least 5 .vertical divisions
display. The observed waveform must have a flat top with
not -more than 3% rounding or overshoot. (14308 - :
rguncllng 6%, overshoot<7 1/2%) o :

d. Change Model 141 lA mode selector to B. ,

e, Dlsconnect pulse. generator output IrSm channel A
and connect to channel B,

f. Repeat step c for ch‘ennel 'B : .
5- 12 TANGENTIAL NOISE MEASUREMENT

Check both vertical channels to insure that Model
1411£ RESPONSE is properly set and that sampling

ating-and: Serwce Manual for procedures,

b Connect pulse generator output through VHF atten- -
uator to channel A INPUT of sampler as shown in Figure ,
5-3. . ‘ o

T |

"o
.

-
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Model 1430A/B, 1431A, 1432A

|

PULSE GENERATOR
| . '

‘ | ~ourputal||’
O TIME GasE I
(\ - Ql"' . .

B - [ ’

: VHF

' 1415 arventaron T ]

woh | cm ) . 1

_ ~ cJourpuT [J INPUT

- ’ P )
. T AMPLERL eur )
" TERMATION ﬂ:ourPUT '
¥ : 1430A= A-128

Figure 5-3. !\(Ioise Test Setup -

© ., Set Mode] 1411A controls as follows:

NORM-SMOOTHED ."............. 'NOAM
MILLIVOLTS/CM . .. ..o ieennns L0110
mode selector . ’ '

d. Set VHF 'attenuator to 50.dB,

e. Set pulse generator controls to.produce a pulse
output approximately 5 volts in amplltude at 10 kHz
repetition rate, .

f. Set time base to free run at a sweep speed of 10
. ns/dw

g. Adjust SCAN DENSITY to observe free-running
pulse and set pulse generator pulse width for a 50% duty
cycle,

CORRECT

AMPLITUDE ‘TUO HIGH

Flgure 5-4, Noise Measuremem Dlsplav

CORRECT

T

. and E), .- . },

.\, SectionV

h. Repdjust SCAN DENSITY for aii incoherent display
with minimum flicker, The display should consist of

two lines, approximatelv 1 div apart. If the 'dlsplav'

consists of a square wave moving across the CRT es at B'of

Figure 5-4, readjust SCAN DENSITY to obtain a display_ "
'asshown atAof Figure54 S ". :

.

i. Decredse pulse generator output until e dahé band
is Just vusuble between the two lines (see Figure 5 4C, D

i. Switch VHF attenuator to 30 dB o, “.:j

k. Measure voltage dlfference between thd two lines
on display. Unsmoothed tangential' noise is lIﬁJ of this
value and must be less than 10 mV for Models 1430A,
14308 and I431A less than 4 mV.for Model 1432A, -

"I, Set M_Odel‘ 1411A  NORM-SMOOTHED TO
SMOOTHED and repeat steps d through . |

m. Measure voltage difference between the two lines on
display. Smoothed tangential noise is 1/10 of this value
and must be less than 2.6 mV for Models 1430A, 14308
and 1431A; less than 2 mV for Models 1432A.

n.. Connect, pulse generator output through VHF atten-
uator to channel B INPUT of the sampler,

“0. Set Model 1411A mod;lse!ector to B.

- p. Repeat steps d lhrougf;ls‘%_fqr channel 8.

i o . bRY
q. Disconnect equipment. ~

By

R

INCORRECT .

AMPLITUDE TOO LOW

14304 /0 ~R=4,
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B- 13 Thls completes the performance check, (f the instru-

ment fails to meet\the specification in Tabje 11, the

adjustment procedure which follows should be undertaken,
" If this does not result in satisfactory performance réfer
. "to Section Vil of thls manuel for troubleshooting
: Information. . a

- 514, ADJUSTMENTS

. B 15 The foilowlng paragraphs g:ve procedures for adjust
“ing” the samplers. Adjustment iocatlons are shown on
photographs-in Section: VIII of ‘this manual, Reference

destgnators given in parenthe5|s in adjustment procedure
apply to Model 1432A, all others are for. Madels 1430A
14308 and 1431A o v

'5-16 PRELIMINARY ADJUSTMENTS»! i

' 5-17. Before makmg ceampler adjustm' r:lrts proceed as .

follows
)

. . . ) .
iH LI : ) '\:-\ .

"a. Set time base for free-run mode. :

i
- .‘f

b. Using a monltor oscrlloscope observe the waveform
on collector of Q125 in Madel 1411A., '

1. ' v m
c. Adlust stretcher gate width piotentiometer R183 for
a pulse width of 350 nanoseconds.

E
it

o d. Observe waveform on collector of Q325 in Model
C14MA. - . . | :

N

e. Agjust stretcher .gate width poitentiometer R383 for
- @ pulse width of 350 nanpseconds. :

' 5-19. BIAS CENTERING AND [;IODE BIAS ADJ. '

ri
3, Set Model \14 [ lA controls as follows

[

‘RESPONSE lA and B) ...... fully cw- then back

L Sk 1/3 turn

‘ SMOOTI-“NG (A and B) . ... .fully cw then’back

EEP 1/3 turn °

MILLlVOLTS/CM {Channel A) f e 100

CVERNIER ... ....cc0.... ceees.v.. CAL

Polarity . . ... SN ,J.' e +UP
‘Modeselector . ... .o viih e A

- b Set time base controls as follows: (if llllo‘del 1425A"
ls used, settlngl apply to MAIN sweepl

TIME/CM ' ) . 500 ns
MAIN SWEEP MAGNIFIER (Model 1426A .

"+ NORMAL-EXPANDED (Model 1424A) . NORMAL '

Trigger MODE .. ..o \vovsvnen... FREE RUN
SCANNING ' . vuvvnrntns, NORMAL .
INT-EXT . tineeennnsn e EXT
. NORMSENS ............. e SENS
o TRIGGERHOLDOFF............. NORM
TUBLOPE . tiheie e e +

5.4

i,‘.
OV MO O LAY PR R B S Ut Y e

c.
signa

t.d.

B T U SR
r

Connect equ ipment as shown in Flgure 5-2. Connect
| generator output to. channel A INPUT '

Set signal generator controls to obtain an epproxi

mately 450 MHz, 140 mVIrms cw signal

‘_ e

" e, Short junction of R128 and R120 (R126 ang R129 |
to ground. ‘o N ‘g“ ( .

[
1S

. Using monitor oscilloscope, observe waveform-at

-. emitter of Q102 {Q102). The observed waveform should

" look

"
[

like one of the three waveforms shown in Figdi‘e 5-5.

X

M!Ol L3 )

h.

v Model 1430478, 14314, 3z

. ,f. “Trigger monitor oscilloscope with stretcher gaté a
“pulse from collector of Q125 or Q326 in Model 1411A.

'y
‘.l

. .

\3 2 -

Figure 5-5, Blas Centerrng Waveforms

Ad]ust 'Bias Centerlng Adj R122 (Rl?ll fuliy ccw

to fully cw to be sure that all three waveforms can be °
obtained, then adjust R122' (R121} for display most

" simila

rto waveform 2.

Adjust 1st Biag Adj R153 (R208) for max:mum p P

-vpltage on waveform

.i.

Adjust 2nd Bias Adj R148 {R210) for maximum p-p

voltage on waveform. Readjust bias centering R 122 (R121)
as necessary to maintain displav similar to waveform 2.

K.

Acljust 3rd Bias Adj R147 for maxlmum p-p voltage

* on waveform (Models 1430A, 14308, and. .1431A only),

A
i

NOTE

¥

' I proper waveforms cannot be obtained
refer- to procedure for checking sampler
diodes in Section VIl of this manual.

Remove input and ground connections.

'
b
4
* l.
v
i
4
!l
1
‘;.
i
i
y
‘
*
5
ot
¥
1
i-
A |
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‘ vModeI 1430A)B 1431A, 1432Ar :
' - f ’ "
m, Settimebase to free -run t? obtain a baseline dlsplay

, LI
1, Set Model 1411A channel A MILLIVOLTS/CM.-—

" Tswitchi to 200 and VERNIER to CAL.

‘0. Rotate Model 1411A channel A VERT POS control
fully ew to fully cew, Baseline must adjust approximately

.9 dwistons If baseline does not travel up and down

equally fr"dm CRT. center, readjust bias, centermg potentl-
ometer R122(R121) :

;r Change Model 141 1A mode selector to B ’

qQ. Set Madel 1411A channe! B MILLIVOLTSICM

s

' smtch to 200 N . s

r. Rotate Model 141 1A channel. B VERT PQ,S control

fully cw to fully ccw. Baseline must adjust approxlmately
9 divisions: If baseline does not travel up and down equally™
from CRT center adjust blas centering potentiometef ¢
"R322 5H321) :

‘5-19. SAMPLING EFFICIENCY ADJUSTMENT {Model

14308 only). \

© a, Set Model 1411A mode selector to-A.
: N

b. Connect equipment as shown in Figure 5-2, Connect

-

, pulse generator output to channel A.INPUT,

. Set pulse gener'atc;r to obtain a pulse 2.5 usec wide'
and 0 5 volt-in amplltude ata rebetltlon rate of approxl
mately 100 kHz,

d. Set time base TIMEICM to 100 ns.
e Ad[ust pulse generator Pulse Delay so that display
" first consists of a baseline, then a change i insignal level as
" display dlsappears on right side of CRT (refer to instruc.

tions for optimizing - samplmg efficiency, contained in = -

”

Model 1411A Operatlng and Service Menual) : "t
f. Settime base SCAN DENSITY to minimum.

g. Adjust Model 1411A channel A SMOOTHING to
fuilv W posmon ’

h. Rotate Model 1411A chanrtel A RESPDNSE slowlv

-ccw and observe that sampling effucrency decreases to less.

‘than100% : 7 Co e

i, If less than 100% sampling effica’encv cannot be
obtained” {even with RESPONSE set fully ccw) re-adjust
2nd Bias Adj R148, and 3rd Bias Adj R147 until lgss than
100% sampling efficiency can be obtained. Adjust for
approximately 60-70% sampling efficiency. with RE-
SPONSE’ set fully ccw,

j. Reset channel A SMOOTHING and RESPONSE to

N orlgmel posmons

k. Set Mode! 1411A mode selector to B,

U—-l

.

Taw

| 520 Lowmeouemcv e:sroanom R

v ata Sﬂkﬂz‘repetttlon rate . «

. Took like one of the three waveforms.in Figure 6.6,

. . . . . R R v b
. . vt et sabenim AN P s ‘r"WQ "’“ ‘r : oot v
! . \ . A ]
. . '

Section V |

",“"'k‘ - .:—-: -: e -.‘k' --

l. Disconnect pulse generator output from channel A

INPUT and connect to channel B INPUT . ’
vy :

m, Usmg Model 1411A channel B SMOOTHING and

RESPONSE controls, repedt steps g, hand i for channel B.'

-n, R147 and ‘R148 must be. ad;usted for \éss than
100% samplmg efhcrency on bofh channel A and cha‘nnel

Bn . . . . A . ) * ."-"-'.‘e\ , , .
’ v " ’ . ' “r -.r‘ W : ' ..‘

T T e M o e a0 R e P
L]

b

: a. Connect equupment as shown in Figure 5:2. Connect . -

the pulse generator output to channel A INPUT LY o

. "‘ .‘ » ‘ "

b Set pulse .generator controls to obtam a pu\se ‘
apprcxlm:!tely 2.5 usec.wide and 0.26 volt in amplitude

‘

S Set Model 141 1A mode selector to A

d. Adjust Model 1411A; MILLIVOLTSICM

VER-
NIER te obtain at'least 5 div.of display. Set trmi bage .
ould

TtME/CM to 1 uSEC. The obscrvéd square wave

I
—— T

Figure 5-6. Low Frequency Distortion_ ' . : ',
‘e, Adjust €107 and C108 alternately {C102, C106and = . = 1. C _ F
R132) to abtain square’ wave as shown in Figure 5.6 ° ‘ ©o N ‘ .

waveform 2 (minimum peakmg or roundmg) Rounding -
.of up to 3% can _be expected on” leading edge. (14308 . : ;
roundmg 5%, overshoot <7 1/2%). - A SR A

: Co ol .
. . . . - P
-t . T . ] . la
. . \ . T
. « -
-

" WHEN ADJUSTING €107 andC307 -* . | -~ f 0o

© .+ . (SCREWS LGCATED ON CIRCUIT w Lol

BOARDS OF MODELS 1430A; 14308, =~ N B
ond 1431A). BE.CAREFUL NOT:TO .- St - SRS
" TIGHTEN ENOUGH TO BREAK THE. S e
PICK-OFF RESISTORS. - . S R

A . - "\} .
- . . . . .
K, [T . Wi

.t Disconnect pulse generator output from channel A - ST ‘
INPUT and connect to chapnel B INPUT. - + : S S

g. Set Modgl 14'11A mode selector to B, . o
N B 3 . . . - Lo .

. . ki' AT S A I

h, Repeat steps d and e for’ channel B, .using C307 L S é"\, "

and C308 {C302, C306 and R332} SRR ‘. . S
A . . . ' Y

S . P}

+

R S
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N c129 in Models 14304, 14303 and 1431A is factory. . .22 pF but may be 47 pF.or may be omitted frori eittter SR PR
. ‘,. . selected for optimum dynamlc range and. minimum low . or both channels If replacement is necessary, se!ect value R ;‘\i'f._
= frequeﬁcy distortion, Typical value is 66 pF.. If replacemient for minumum Iow fraquency dlstortion. R (\ SRR
.15 necessary, select value..forfptimum"dynamic rangeand . . o ‘ ' o CON M g
minimum distortj on, Decreasin value impgoveslow fre-. B T AT
' ‘ v lp.go ' T 621, Thls completes the sampler adjustments. If the oL i
. quency distortion} E L g : R ,
: / "O _ mstrument cannot be. adjusted to.meet the requirements v o .
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! Modéi‘j“.‘1430A/§.‘:j14‘31}:{1'43‘1&,‘. bRk

S T T s - PERFORMANCE CHECK RECORD
. ‘;. \ . ‘ } “ . '7 i . Y . ',_“ '. '
Lo .. “Instrument Serial Number
1.._' . m— - .!. a— ‘. - o '._‘ : ‘. m— v . '.\\. ) .
1 v Paragraph o p 0 oo U o : 2 R FUTIEES R

. !

.

, Measured

R B -
s 1

e s .
[ A . '

© Chanfel A

e L ! . Cae .
" . . o ERR N

-+

.
Au\ M .
;-

Y L ChanneIB L

-
-
§

)T ve-8 | URISETIME & OVERSHOOT

a

|-
.h-_
LY
=
gL
Lo

T <5%

EE

.v'_ ’/
<35ps
L5%- " .
<28ps

L €76%
L {@5ps .
<%B0ps °

<5%.
< 35ps

<28 ps
|<I5% -
. <35ps
- X 90 ps
< 5%

"\".?1

PERRS

{ \ -6;9.':-?'; | DIYNAM],C,‘R./NG‘E'_"j-‘:-;.‘“.

‘Channel B~ . .. -

e

LY
v,

"/ CROSSTALK . .. .

: _Chahnel A o

O Gramela
- ‘| .. ..Channel A
: -+, Channel B

aazon |
14308 |-

14315 B

1432A

N
< 'b.div
<5div

. <15div
C.<1.56div

s
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. PERFORMANCE CHECK RECORD (CONT'D) - . % . .

- "'i.'P'arag‘raph-
. Reference

“w v .Check

- Instriment Serial Number. .

-~ Specification "

I .,i

' 5'11-" :

'LOW FREQUENCY DISTORTION

é_h_annel A

- Ch%nnel B

1430A
14308
1431A
1432A
1430A
14308

- 1431A

»

1432A°

'.f,lfl

:‘!lf‘: . o . ;

Io<ran | T |

1< £6% ' :
<t3% |-
<+3% | !
<+3%
<#6% | 1
<13% - -
< £3%

N

TANGENTIAL NOISE MEASUREMENT

“ Channel A -

1430A

- 14308 -

Channel B v

“1431A

1432A
1430A
14308

1431A

1432A

UNSMOOTHED

<10 mV )
10 ¥ AT T b
- <10mVv
<4mv :
<10mV A
< 10mV
<10mV.
<4mV

Y]

N

"TANGENTIAL NOISE MEASUREMENT

Channel A

Channel B |

1430A
14308
1431A
1432A
1430A

14308
CO1431A |
1432A

i
" SMOOTHED o

¢ o<a2mv | .}

<2.5.m\l :
<25mV .
<25mV
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R SECTION VI - o S e
o . o . _ L . - T v
c REPLACEABLE PARTS | _ ’
A - v R : .
6-1. INTRODUCTION ’ S Packard Sa!es/Serwce Offlce (list in rear of manuall and
62, This section contnlns mformation for ordermg “supply the following information: .
replaceable parts, Table 6-2 lists parts for Madels-1430A, a. Instrument model and serial number, x . :
14308 and 1431A. Table 6-3 lists parts for Model 1432A. o ' b

Both -tables list the parts in alpha-numeric order by

b. HP Pnrt Number of item (s},
refgrence. designation and provide the followmg informa- BRY '

tion on‘each item: SR B - c. AOu‘antiTt\‘h/"of part (s) desired.-

a, HP Part Number. ' i ® ' _

b. Descriptionof part; refer to Table 61 for. list of 6:5. wTo order a part not Ilsted in the table, provide the p
- reference designators and abbreviations.: ' f°"°w'"9 information: . :

‘¢.” Typical ‘manufacturer of part in a five- dlgut -code, . Instrument model and :.crual number

" except, for Hewlett-Packard Company; refer fo Tatﬂo’ﬁ 4

for code list of manufacturers, ~ + , . b. Description of part, incl_uding an and location.
o d: Manufacturer s part | number. o A o T A _ .
: . ~.-¢ & Quantity of part (s) desired. \-.
6 3. ORDERING INFORMATION ' r
+ - 66, To order a part from a manufacturer other than
6-4. To order replacementparts from Hewlett-Packard, Hewlett-Packard, provide complete part description and
' ' v . i
address the order'or inquiry to the nearest Hewlett-- manufaclurer 5 part number trom the table,
S , kY
e : Table 6-1. Abbreviations for Replaceabie Parts List s .
—_ %
A ~ = amparo(s) N GRD = ground(ed) NPO = negstive positive - AWV = reverse working
~ASSY = assembly - zaro (zaro temper- ompe :
- “ " henryties) . : ature coefficiant) :
_ = henry{ias NPN = negative-positive- :
8D ¥ board(s) HG & mercury - ® o n:::“:: povty 5-80 = stow-Llow
a8H "= binder head HP = Howla1-Packard NSR = notseparately . SCR = sllican controlied
8P « bandpasy HZ = hortz ’ replacoable SE- - - :::n‘::li::n ]
' : L . ' i ©+- SEC = secondls) i
C.  econtt(10%) IF = intermediate freq. 080 = ordar by SECY = saction(s)
CAR - w=cirbon (.} - IMPG = impregnatad | . _ description ' St - ™ailicon
GEW = counterclockwise INCD -# . = incandescent . OH = aval hoad SIL = sllver
CER. =caramic : INCL = includel(s) . T OX “oxide . S0 .= slide .
CMO = ¢cabinat mount only INS .. = insulation({ed) ( : v SP ‘= single pole -
COAX " = coaxis! INT - =.internal . P vpesk : SPL = special EARE
. COEF - = coefficient ‘ . : oL PC- » printed {etched) 57 = single thruw
COMP = compotition 3 _ circuit(s)" 5TD » standard’, . *
CONN =connector(é) . = K = kilo (107} i~ PF » picofarads _ '
CRT. + = cathode-ray tube K('; » = kilogram ) PHL = Phillips - TA - tanteli
CW' = clockwise . PIV = pesk inverse . antersm
o S : - et TO = time delay
. g La « poundl(s) : voltagels) TFL - = 1efion
"D = decl (10°1) LH. . =lelthand ‘PNP - pm:tlvt negatie. TGL = toggle -
" DEPC = deéposited carbon LiIN » linoar taper FIO . po:ttlv'o THYR  “ thyristor i
DP: = dguble pole - LOG = logarithmic taper PORC = part o n oom = titanlum
oT = double throw A~ LPF “= low-pass filter(s) P porcelain : TNLDIO = tunnel diodels) -
LVR = {ever- 03 - DOSIHPHI!I TOL - (olerance
. I_s“'_‘_ r ’:l ,!‘ . FOT -‘ Do'.nﬂom‘ll(“) TAIM: = trimmer.
| ELECT = alettrolytic - " e a3, PP . T Pusk-o-peak, : o /
" ENCAP = encapsulated .M . e mili 10 ) PAGM = program . - O
EXT = external ' MEG = mega (107) PS ~ folystyrane - u = micro (10 )
o MET FILM « metal tilm . PWV = pask working )
. e MET OX = metal oxide ’ voltage
F o « farad(s} " MFR = manufactyrer . 3AF| = volus
FET = flald-affect . MINAT = miniature ae . : = varlable
* transistor(s) MOM * momentary. : '.E-E:CT - ::;":)”:::(:L.ncv ) vDCcw = dc working vol!(l)
{'FH » flat haad MTG * mounting AFl = radio frequency L
?)(LDH - ::I::l:t:" need o MY T mwar ' . interference . w = wattls)
ot ' o RH = round head w/ = wlith
-9 . :
° o N * nano (10 ') . or wiv = working inverse
G =giga(107) . N/iC = normally closed © 7 right hand voltape
GE = garmanium NE = neon RMQ = rack mount only T WO = without
GL = glass. = N/O = normaily open RMS = root mean square ww = wirswound
- . ‘
" ,
! y . 6-1

S
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Section VI - R L * Modal 1430A/B, 14314, 1432A
- 3‘ Lo Table 6-2. Replaceable Parts 1430A, 14308, 1431A v o o
_ Referencn T o e E . . ‘/Mnnufncturur':
Desi “ o HP Part Number | TQ | - Description Mfr Code ! e
gnation i : (Rafe‘r to Table €-1,) : . f Part ‘Numl?er
! A1 N 1901-0?;0\2.__-; A mmpierlMSOA) channalA tncludes diodes “HP "
Al | . 0950-1282 A: sampler {14308}, channel A, includes diodes . HP
Al 801-0353 A sampler. (1431A), channel A, includes diodes HP
A2 801.0303 - A: sampler (1430A), channel 8, includes diodes - -HP .
A2 ~ 0950-1281 - A; sampler (14308B), channel B, includes diodes - HP
A2 ~ 1901-0354 A: sampler {1431A), channel B, lncludes diodes - HP
A3 - 01430-66503 A: preamplifier, channel A . HP ‘
A4 01430-66504 A: pteamplifier, channel 8 - -
" Ab 01430-66502 A -ghm strip line, assy: (lncludes CI2O Cl2l -
o o ' qnllﬂandCRiMl ' : HP )
: 0143060501 |.. - | ‘At §0.0hm strip line (includes C120 and C121) HP )
A8 . 01430-66501 Ve A ulse gen board . ‘HP
A7 0143026505 | - | A: diodemount HP
AT1.AT2 ‘300A AT: EO.chm load P
€105 ' NSR: p/o CR105 - \
C108 . NSR: p/o CR106 wo
C107 NSR: p/o A3 : . N ‘ R
cio8 - | 0121.0060 C: var cer 28 pF NPO < HP ' Z
¢l 12 - 0140-0222 C: fxd mica 240 pF 1% 300 wVde Yo HP 7 _
.C113 ' 0140-0222 . C: fxd rmca 240 pF 1% 300 wVdc Sy HP !
C114 0180-0155 C: fxd élect Ta:2,2 uF 20% 20 WVdc N 56289 | 1500225X0020A2
C1186 0180-0155- C: fxd elect To'2:2 uF 20% 20 WVdc a 56289 1600225X0020A2
clig . : 018001565 C: fxdelect T 2.2 uF 20% 20 WVdc 56289 1600226X0020A2
c118 . 016(_)-0174" ~C: fxd cer04 uF 80% 25 wVdc b5289 SC11A L
ci19 0160-0174 "] G fxd cer047 uF 80% 25 dec 56259 5C11A
-C120 - " NSR: p/o.A5. ' : ‘
ci21. L . NSR: p/o AS5.
c122 - - 0160-0157 C: fxd my 0.0047 uF £10% 200 wVdc HP
C123. 0180-0155 C: fxd elect Ta 2.2 uF 20% 20 wVdc | 56289 1560D225X0020A2
Ci24 E 0180-0156 C: fxd elect Ta 2.2 uF 20% 20 wVdc 656289 15600225X0020A2
] Ci27 . 0160-0174 C: fxd cer 0.47 uF 80% 26 wvdc 56289 | SC11A
- Ci28 0150-0121 - Cr fxd cer 0,1 uF ~20 +80% 50 wVdc 56289 6C5081
y-C120 . 01400191 C: fxd mica 56 pF 5% 300 wVdc . 04062 RDM16E560J3C
] Ci30" 4 0140-0378 C: fxd mica 660 pF 20% 300 wVde HP .
c131 | - 01700040 C: fxd my 0.047 uF 10% 200 wVdc | W
- G132 : y70-0040 - C: fxd my 0.047 uF 10% 200 dec HP
¥ caos IR | _NSR: p/o CR305. . |
o C308° ¢ ﬁ:‘ ‘ NSR: p/o CR306
Cc307 ¥ % - NSR: p/o A4
| caos | &10060 C: ver cer 2-8 pF NPO _HP
T & G312 0140-0222 C: fxd mica 240 pF 1% 300 wVde HP. .
C313. 0140-0222 C: fxd mica 240 pF 1% 300 wVdc HP. :
C314 © Q180-0155"" C: fxdalect Ta 2.2 uF 20% 20 wVdc 56289. | 160P225X0020A2
.C316 © 0180-0155 C: fxd elect Ta 2.2 uF 20% 20 wVdc 56289 | ' 1500225X0020A2
- C318 .0180-015% C: fxd elect Ta 2,2 uF 20% 20 wVdc - 56289 + | -1560D0225X0020A2
+ o X ‘; . . . ’ ’
‘CP1-_CP2 - 11624A CP: adapter, type N-APC-7  * -, / - HP .
1 crios 1601.0558 CR: (inclidesC105andR107)° =+ ° “ HP N
. CR106 1901-0559 . CR: {lncludes C106and R108) . ~ HP. b
CR110 19010050 . CR: Si - 4 HP
| cR 19010050 CR: Si ©HP
CR112 / 1801.0556 CR: Si step recovery HP
CR113 1901.0555 CR: Si step recovery .Y
CRi114 1801-0165 CA: Si step recovery HP ‘
CR1156 1901-0041 CR: Si +HP
- CR306 - 1801-0558 CR: (includes C305 and R307) HP
-CR306 - 1801.0559 - CR: {includes €306 and R308) HP ‘
‘.‘”O]'f,-"‘) o includes: ‘
: v 0363-0009 fontact: socket . HP
11250-0819 » Nut: coupling . HP
1250-0920 ~ Retainer: assy HP
’ I‘.‘
) . “/‘( N * » .
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Mode! 1430A/B, 1431A, 1432A

“Tablo 6-2, Replacesblo Parts 14304, 14308, 1431A (Cont'd)

Section Vi

e

DT::“;Z’:;&“ HP Part Numlm | Ta . : Description r Code h:,:'::';:‘;a:'
9 ‘ " {Refer 10 Tabls 6-1.) .
R 4
4102 L Llncludes' S '; ’1’1 -~y
0363-0009 Contact: socket . h S HP
1260-0810 . . Nut: coupling ' -HP. .
1260-0820 Rctalner: assv HP 5 "
. Jan ’ ‘ Includes: -h L L :
' 0363-0009 “Contact: socket N, 4 7. + HP ,
N 1260-0819 “Nut: coupling MRS - HP L .
R 12500820 | Retainer: assy /v, HP .
<0302 - R P Includes; o ’ o R
: ‘ 0363-0009 - Contact: socket HP _#| .
12500819 Nut: coupling HE, "% ;
1260-0820 -Retainer: assy L HP- ) .
L1 9140-0094 L:. Ixd 0,68 uH 20% 'BGBBJI CA30051.C,
t.102 _ NSR: p/o Al (1431Aonly) :
£103 ‘NSR: pfo A1 {1431A oniy}-
1.302 NSR: pfo A2 {1431A only)’
L303 NSR: pfo A2.{1431A anly} « y
MC101 1820-0046 MC: integrated amplifier HP :
MC301 1820-0046 MC integrated umpllfler HP
' MP1 01430-25204 MP:: chassis, main {includes P4) HP
MP2 01430-21202 MP: _clamp, strip line wire . HP
MP3 | = 01430-21202 MP: “clamp, strip line wire HP
MP4 o 01430-04104 MP: cover, bottom . o N HP
- MPB - 01430-20501 MP: c[amp, .cover: HP . -
MP6 01430-20501 MP: clamp, cover HP |
MP? » 0143004101 - | MP: cover, top {1430A only)- . HP -
™~ MP8 01430-G4101 ‘MP: cover, top {14308 only) HP .
MPg 01431.04101,, MP: cover, top {1431A only} HP
MP10-MP13 14010047 MP: cap, plasllc(for JIOI Jl{)? J3m, J302} HP
o b ' i -
P4 -1251.1444 P connector, 18 contact :HP :
C Consists of; .
1251.1445 P: 18 contact ‘HP
1430-23202 Connector: ndap(er HP
- 0143041202 Clamps " “HP \
1430-42301 Boot assy, HP
101 1854.0221 . -Q: dual i npn . : HP : g
Q102 1854-0019- ~Q: Si'npn ' : e HP P
Q103 1854.0035 Q: Sinpn B ' " HP 4 .
Q3o 1854-0221 Q: dual Sinpn - n - . ] HP. - o
Q302 1854.0019 ~0: Sinpn o . v [ WP \\
R105 75.2221 “w «|. R: fxd comp 2200 ohms 10% 1/8W (1430A only) HP \
R105 B11-1716 - 1. Ry Ixd cer 2000 ohms 10% {14308 and 1431A only) HP i,
R106, 757.0465 . R: ixd metflm 100 kilohms 1% uaw HP -
1 Ri107° . " { NSR: pfo CR105 L .
. R108 . - _ NSR: pfo CR106 b
A112 757.0280 “R: fxd metfim 1000 ohms 1% 1/8W “Hp
R113 657-0474 . R: fxd metflm 243 kilghms 1% 1/8W . ~ HP -
R114 0757-0442 R: fxd metflm 10 kilchms 1% 1/BW HP .
A115 0757:0474 R: fxd metflm 243 kilohms 1% 1/BW HP
R116 0 57-Q{35| R: fxd metftm'24.3 kilohms 1% UBW HP
R117 5 07570474 R: fxd mettim 243 kilohms 1% 1/8W HP
R118 0757-0449 - R: fxd metflm 20 kilohms 1% 1/8W . HP
R119 ' 07157-0449 R: fxd metflm 20 kilohms 1%°1/8W - - HP '
R120 0167-0474 R: fxd metflim 243+ildhms 1% 1/BW HP .
R121 0 57-0449“ R: Ixd metfim 20 kilohms 1% 1/8W HP
R122 21000364 R: var ww 20 kilohms 6% 1W HP .
R128 . + 0757-0465 R;: Ixd metilm 100 kilohms-t+% 1/BW HP e
‘R129 0757-0465 R: fxd metlim 100 kilohms 1% 1/BW HP
R130 0757-0449 R: 1xd metflm 20 kilohms 1% 1/8W ’ HP
R131 0757-0449 R: fxd metflm 20 kilohms 1% 1/8W HP X
;_9 - 1 e ) .
\ : /\ y
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S Sectiogvl | e . « : | © Model 1430A/B, 1431A, 1432A
- s ety : “Tabla 6-2. Raplaceable Parts' 1430A, 14308, 1431A {Cont'd)
I . ,",“ . o | ) bt - * — .-
vk . . - : : e e R ’ N . e | L :
; _Reforanca |- ‘ - o d ! . Monufacturer's’
2o S| HP Part Number | TQ ,. Description Mir Code anutacturar ¢
j Designation.” - (Bfer to Table 6-1. 1 Part Number
i M3z | oisp0ada. || Rr fxd mettim 20 kilohms 1% 1/8W HP ’
. "R133 - * 07570449 "Rt fxd metflm 20 kilohms 1% 1/8W _HP
R138 0757-0420- - A: fxd metiim 760 ohms 1% 1/8W “HP . _
L “R139 0757-0411 " | * R: fxd metflm 332 chms 1% 1/8W " HP ,
RiR . R140 . 0767-0434 j R: fxd metfim 3650 chms 1% 1/8W HP
- R141 07570280 - | ‘A2 fxd mepfl 1000 ohms 1% 1/8W HP i
¢ . R142 0757-0401 R: fxd metflm 100 chms 1% 1/8W HpP
R146 - - 07670726 Ar fxd metflm 611 ochms 1% 1/4W HP >
B R147 . 21000765 _ R: var ww 100 chms 5% TW' HP
. R148 2100-0765 H:__.varww 1000 ohms 5% w HP .
R149 © 07670726 | R: fxd metfim 511 chms 1% /4w | .
g R162 * <~ 0698-3620 - R: fxd metox 100 ohms 5% 2W HP W
R153 2100-0755 . R: var ww 1000 ohms™20% 1W - HP -
R154 .. 0757-0415- - R: fxd metflm 475 ohms 1% 1/8W HP
| R85 07570393 . R: fxd metflm 47.6 ghms 1% 1/BW HP
| ' R166 * 07570280 ... "R: fxd metflm 1000 ohms 1% 1/8W * Hp
N R157 - 07570280 _ + | R: txd metfim 1000 ohms 1% 1/8W HP R .
[ R305 0675-2221°.
it " R306 - 0757-0465 | R: lxd metflm 100 kilohms 1% 1/8W HP
) ‘R307 NSR: p/oCR305 . - o
i R308 : NSR: p/o CR306
a A312 0757-0280 R: fxd metfim 1000 'chms 1% 1/8W HP
"R313 0757-0474 R:’ fxd metflm 243 kilohms 1% 1/8W HP
n R34 . 0757-0442 R: fxd'metfim 10 kilohms 1% 1/8W HP
{: R315 0757-0474 R: fxd metflm 243 kilohms 1% 1/BW  HP -
‘ RIG 07670451 " R: fxd metfim 24.3 kilohms 1% 1/8W HP
e RAM7 - " 0757-0474 - R: fxd metflm 243 kilohms 1% 1/BW « HP
" R318 - 07570449 ;| R:.fxd metflm 20 kilohms 1% 1/8W HP
R319 0757.0449 , R:%fxd metfirn 20 kilohms 1% 1/SW HP )
R320 0757-0474 Rt fxd metflm 243 kilohms 1% 1/8W KP
" R321 .~ 0757-0449 R: fxd metfim 20 kilohms 1% 1/8W HP
‘R322 2100-0364 . *R: var,ww 20 kilohms 20% 1W - [, < HP ,
R328 0757-0465 R: fxd metfim 100 kilohms 1% 1/8W 4 HP
R329 0757-0465 R:" fxd metflm 100 kkohms 1% 1/8W * HP
R330 0757- 0449 R: f:? metfim20 kil hm: 1% 1/8W . “HP .
* . -,. '.. .‘/;‘ . LY
! ‘R331 0757-0449 i | IH: fxd metfim 20 kilohms 1% 1/8W HP - "
i R332, 0757-0449 | - R: fxd metfim 20 kilohms 1% 1/8W - HP
R333- ... 0757-0449 ; R: fxd metflm 20 kilohms 1% 1/BW = HP
R338 4 0757-0420 R: - fxd metfim 750 ohms 1% 1/BW . HP
RJ339 0757-0411 = R: fxd metfim 332 chms 1% 1/BW y HP " -
- R ) R o { -
R340 - 0757-0434 - R: fxd metfim 3650 chms 1% 1/BW HP '
~A341 - 0757-0280 R: fxd metflm 1000 chms 1% 1/8W ) HP
T R342 -0757.0401 R: fxd metflm 100 ohms 1% 1/8W HP
- . . . Lo 4 - » -~
] T 81001112 °F T: current HP
< | VR105 v 1902:0022 |  VA: breakdown2.67V He
: VR106 -1902-0049 VA: breakdown 6.19V " -+ HP .
- -} VR305 1602-0022 VA: breakdown 2.87V , T HP . ’
S VR306 1902.004¢ VR: breakdown 6,19V HP
Yo Solowr 5060-0440 " W: cable, main (5 foot interconnecting) HP €2
L w2 01430-61603. W: cable, chanpel A ~HP
: w3 0143061604 ' W: cable, channel B O HP .
. W4 , 01430-61605 W: cable, pulse generator - HP
. . ’ - ’ ~
1 .
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Model 1430A/8, 1431A, 1432A - | Soction VI.
o R Teble 6 3, Replacesble Parts 14328 '
| ni:{oﬁﬂ?ﬁn HP P'art. Number ‘| TQ _ Dﬁscnption . i v Mfr Coda | _.h:,:'::‘ﬁ:‘;&';'
0 ) ' : IRafer to Table 6-1 J S .
rl )
AT " 0143266801 | "pulse gen.’and pré-amp ' HP - .
A2 '01432-66 82' » compensator board ""A" " HP
‘A3 - 01432-66502 - . A: compensator board "'B8" T HP
A4 - 00188-66503. A: pulse gen strip line - : l ~ HP
ATI-AT2.. 0950-0090 AT: ‘50-ohm load" HP
ci101 0160-2236 ©C: ixd cer 1 pF +.25% 500 dec ' 72082 | obd
~coz . 0121.0173. C: var glass ,8-4.6 pF 750 wVde : 18736 TFEA
Cc103 ! © 00188-68201 C: 3.6pF » N HP - .
c104 . 00188-68201 v C:; 3.5pF . HP o
C1l06 0121.0403 C: var glass dielec 8-8.5pF 750 dec 18736 | TFQAR
610.7 . 01500021 - C: 'fxd Ta 47 pF 5% 500 dec ,‘ 78488 *Typﬁ ‘G'A‘(o_bdl At |
0160-0048 - C: fxd To .22 pF 5% 500 wVdc {factory selected 78488 | Type GA {obd) *

. . : b i parts, may be either value or omitted) ST .
cio - 0180-0155 ' ~C: fxd elect Ta 2.2 uF 20 wVdc : 56289 1BODE2BX0020A2
i1, 01400326 C: fxd mica 300 pF 1% 300 wVdc : Hp . o
C112 0140-0225 C: fxd mica 300 pF 1%'800 wVdc’ HP o
c113 0180-016% C: fxd elect Ta 2.2 uF 20 wVdc 56289 1500226 X0020A2
Cl14 01800155 C: fxd elect Ta 2.2 uF 20 wVdc . . 56289 1501)225):0020;\2
Cli5, 01600721 C: fxd cer 0.1 uF —20 +80% 60 wVdc RN 56289 | 5CMOA
ciie '0160-0153 J fxd my 1000 pF 10% 200 WVdc - HP
cnz , 0160-0163 € Ixd'my 1000 pF 10% 200 wydc © HP
C201 N ! .t 'NSR: p/o A4 " :
€202 0150-0014 - | - , ‘1. -C: fxd cer.0.005 uF 500 wVvde = ° 00656 D1-4 ",

. (E203 01600121 4.1 C: fxdcerD, ‘l uF =20 +80% 50 wVde * 562!{9 bCHOBT -
\ B
C206 0150-0121 4 Ci.fxd cer 0. 1 uF =20 +BO% 50 wVde = 7 2\5628'9 5C50B1
- t207 0140-0192 C: ')‘d mica 68 pF 5% 300 wVdc 1 He_ LT
c208 01400178 C: fxd mica 560 pF 2% 300 wVdc HP R
‘€301 0160-2236 C: Ixdcer’t pF t,25% 500 wVdc 72982 obd
€302 % 01210173 | C: var glass .B~45pF 750 wVdc 18736- | TFBA
c303 0018868201 ¢: 35pF C . HP -
C304 00188-68201 C: 3.5pF e HP . ‘
- G306 v 0121-0403 C: var glass diclee .8—8.5 pF 750 wVdc .. 18736 TF9AR .
. €307 0150 0021 -Gt fxd Ta 47 pF 5% 500 dec . 78488 [. Type GA {obd)
64150 0048 " C: IxdTa 22 pF 5% 500 wVdc Uaclory selected 78488 Tvpe GA (obdl
parts, may beé either value or bmmed} _ 9
caro 0180-0155 . €: fxd elect Ta 2.2 uF 20 wVdc 56289 150D225X0020A2
cn - 01400226 C: xd mica 300 pF 1% 300 wVdc . HP : : )
€312 01400225 - C: Ixd mica 300 pF 1% 300 wVdc HP : s * :
C313 0180-0155 C: fxdelect To 2.2 uF 20 wVdc 56289 150D0225X%0020A2
C314 OIBO-QIBS . G fxdelect Ta 2, 2 uF 20 dec b 56289, N 150D225X0020A2 _
Ca15 0150-0121 C: fxd cer G 1 uF +20 +80% 50 dec 56289 5CMOA
C316 . 0160-0153 C: fxd my 1000 pF-10% 200 wVdc | HP :
- C7 . 01600153 C: fxd my 1000 pF 10% 200 wVdc - HP !
. o =
CR109 . 19070350 CR: Si e : C e HP
“.CR102 . 1901.0350 CR: Si o . HP b
CR201. 1901-0155 - . CR: Sistep recovery ) HP H
-CR202 . 1801.0050 CR: Si - v, HP
CR203 1901 0165 CR: Sistep recovery HP ‘
CR204% 1901.0050 CR: i HP
CR301 1801-0350 CR: Si , HP
CR302 .. 1901-0350 . CR: Si HP,
, . . 3 » .
E101 - 00188-26101 E: terminal, diode HP .
E301. .. m188-26101 E:* terminal, diode HP
" 31010102 : Consists of: ~ - : :
' .1250.0185. Conductor: outer 24655 0874-0603
- 1250-0196 Cornductor: inner 24655 0874-0612
1250-0197 - Bead: insulating - 24655 | .0874-0700
-1250-0188 UL ng relkmmg 24655 | 0874-0810
f @ ' e
- l‘ ) . ! 1]
* / - . L] '
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T S o ‘ . Model 1430A/B, 1431A, 14324
,/ . Table 6-3. Reploceable Parts 1432A (Cont'd). - . P

K ’ o T . - B 1 - F j"-~j 1 . T

Y ’ I C - ' BN . e ’
| HP Part Number "| TQ | - . Description MfrCdde| . Monufacturar’y
AR Desi atlonv A : . _ W _ ;

s gn B ' 3 N (Refer to Table 6-1.) - . :_‘qut [\Ilumbgr ‘
o] netano2 ! 1260.0199 »a‘ | Adapter:. panel oo i .| 24658 |: 08746500 ‘¢ -
- L . 12600200 - - ~Clamp:-ring .- L ( .| 24655 | 08746224 - k
. 1250-0203 -/ ."Nut:” coupling - AT S | 246565.| 0874-0623 A

00188-27602 Transition: outer -~ . . f. .. HP .
A . 00188- 27603,1 | Trapsition: inner . .T° ‘ " HP. :
. PR P el . - .- 3
V1430144302 ; . K -| :Consistsof:. . . - . :
. B ot lET ;1250—0195 -'Conductor: outer ; v 24655. | 0B74-0603°
Jdoo00 o * 1 1250-0196 - :|: Conductor: inner -~ -~ *- . & 24655 | 0874-0612 .
4 3 i 12500197° o| - Beag; insulating -~ . ) 24655 | 08740700 o
o ., 1250-0188 *|" Ring: retaining e 24655 0874-0810 ' -
- Rl : . ’ ‘t‘f' ""_ . . . . T . A . _‘ . .
T { s 12500199 % Adapter: panel ‘ j ‘ (24655 | dBra6s00 ¢ .
£ , F S 1250-0200 | Clamp,ring - _,' ’ o | |24655 0874-6224 -
' . : - . 12500203 _Nut: coupling . ~ / . | -{24655 | 0874-0623
s ' 11 00188-27602 Transition: outer P | HP -
, . _.00188 27603 Transition: inner rl o HP 4 -
| L 91400093 L fxd22uH % | . n-llp Pl
o MC101 - N 1820-0046 C: t_nt_egratedg:ircuit - ' . HP 'i ; ¢ ,
v MC301 "~ 1820-0046 - MC: integrated cireuit N : H{' . :
R © 01432.26204 MP: ‘chassls, main (includes P4) ‘ "HP "
MP2 00188-2_1%01 ; . MP: clamp terminal . o | y’ P
. MP3 01432.25203 - MP: housing, sampler JHP ’ *)
".MP4 00188-04101 . MP: ‘plate, ground HRA ) !
MPE ) . 01432-25203 . -MP: ho_qsing, sar'ngler PY 5 .
o R - 0018821201" MP: clamp, terminal - . HP =
-MP?7-. . 01432-04101. 1 MP: cover, top HP ¢
| MP8 . 01432.04102 - MP: cover, bottom HP :
- MP9- MPIO - 01432-20501 MP: clamp, cover * HPy3
MP 5060-0485 MP: wiper spade assy HPH L
MP12 -3030-0060 MP: setscrew S ‘ \ .
MP13- 01415-23802 .| MP: rod connector. ‘
. MP14 00188-27603 ,  MP: transition, inner 24655 ) .
MP15 - / . 197 .| MP: bead, insulating : 24685 |
- MP16 1260-0196 - MP: conductor, inner . 24655 -t
P4 12511444 P: connector, 18 contact HP -
o Sn Consists of: . .
| = 1261-1445 P: 1Bcontact " HP
o 01430-23202 " Connector: adapter . HP
| 01430-41202 Clamps . : HP
o _ . 01430-42301 Bootassy : . HP
| a0 " 18540221 - Q: dual i npn WP
L4 |Qlo2 -1854-0019 Q: Sinpn . - -HP
g | Q201 . 1854-0035 - _ Q: Sinpn Vv HP
e B QAo 18540221 © Q: dual 5i npn HP
R 0302) 1854-0018, Q: Sirpn HP
. Lo Cor . ! :
» R101 0698-0065 - "R: fxd car fim 18 ohms 5% 1/10W - N 03888 |- 100R&2
1 - . 1 R102 .- 06831626 R: fxd comp 1500 chms 5% 1/4W \ HP :
A .4 R103 - 07970453 R: fxd metflm 30.1 kilohms 1% 1/BW ' OHP ) .
- . R104 . 07570283 R:. fxd metflm 2000 ohms 1% 1/8W " - HP
. FHOE : . 0757-0283 R: fxd metfim 20000l1ms1%l!8W HP _ ;
| 07570465 R: fxd metfim 100 kilohms 1% 1/8W . - W |
- .p R108 0757-0280 R: fxd metflm 1000 ohms 1% 1/8W . |HP
' - A109 0767-.0474 R: txd metflm 243 kilohms 1% 1/8W HP
R0 0757.0474 R: fxd metflm 243 kilohms 1% 1/8W HP. ~
‘1 RN 0757:0442 R: fxd metflm 10 kilohms 1% 1/8W HP
RIE ' "0757-0451 R: fxd metflm 24,3 kilohms 1% 1/8W , HP
R116 | 0757-0474 R: fxd metflm 243 kilchms 1%.1/8W - +. HP
- 17 . 0767-0448 - R: fxd. metfim 20 kilohms 1% 1/8W . HP. ) .
5 118, ‘ 0757-0440 R: fxd metfim 20 kilohms 1% 1/8W v HP . i \ _
- A9 + 0767-0474 R: txd metfhm 243 kildhs 1% 1/8W HP - o
1{ .: ,3’ P \ \\
; . - ? \
{:} ‘ o ’ i i N . \‘,\ \‘ ]
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Model 14,30AIB, 1431A, 14324 L : _ ) oo Sction VI
: 1ls 6-3. Replecenbla.Parts 1432A {Cant'd . e, o
‘ _ Tablo 8-3. ReplecenblaParts (Car l/ ‘ , SRS
e . ) . ’ . . f i
Reference |- ' Lo L Bacariadion v k | . Manufacturer's e
Designation HP Part‘Nunlber- TQ - .\ Deseriy {!on _ .| Mfr Coda ©* Part Number - .
_ : : (Refer to Table 6-1,): . : . L :
R120 0767-0449 |+ - | R: fxd metfim 20kiohrits 1% 1/8W . . _ e | R
R121 - . . 21001776 | R: varww 10 kilohms 10% 1/2W -+ . HP b ) I ¢
JR126 : 10757-0410 + | R: fxd metfim 301 ohms 1% 1/8W HP 4 M
-R126 ." " Y. - 0767-0465 4 R: fxd metfbm 100 kilohms 1% 1/8W -, » HP» “ .o
R127 0757.0449 R: fxd miet{lim 20 kllohms 1%1/8w . i! HP * A
N : ’ . ’ . o N " ’ '. " :
R128 0767-0449° R: Txd. etfim 20, kilohms 1% 1/BW T ‘HP. R § .
. R129, . 076570465 R: fxd metflm 100 kilohms 1% 1/8W = - 'S %, CHP o
R130 . 0767-0449 R: fxd metflm 20 kilohms 1% 1/8W L0 W HP p-

R13t " |, - 0757-0449 R: fxd metfim 20 kilohms 1% 1/BW . HP ‘N v w S
R132 « [¥¢  2100-2030 'Rt var precision flm 20 kilohms 30% 1I2W HP i - _'
“R135 .| 7 --0757-0280 'R: fxd metflm 1000 ohms 1% 1/8W ' SHP I
R136 Q7670435 . R: fxd metilm 3920 ohms 1% 1/BW AN ]l HP :
R137 - 0757-0280 ‘R: fxd metflm 1000 ohms 1% 1/8W o - HP : . ‘ .

R138 . 0757-0401 - R: {xd metfim 100 ohms 1% 1/8W- ‘ 1 HP ' e IR
* R201 - , NSR: p/o A4 , o 1
_ R202° NSR: plo'Ad + Y " ' :
= T -
' : : plo ' ' -~ L
R205 0687-2711 R: fxd comp 270 ohmg 10% 1/2W  *-.- HP , A
R208 ©2100-1773 - R: varww 1000 ohms 10% 1/2W HP | j S
R209 0757-0801 R: fxd metflm 150 ohms 1% /2w CHPT- . AR
R210° 21001774 - R: 'var ww 2000 ohms 10% 1/2W HP , . L ;
R211 0767-0415 R: Ixd metflm 475 olims 1% 1/8W HP. 2 8 B 5
R212 0757-0393 R fxd metflm 47.5 ohms 1%°1/8W ~ HP by - .1
) HSQI _ 0698-0065 H: fxd cor fim 18 ohms 5% t/10W 03888 | 100RG2 o
- R302 . 0683-1525 - R: fxd comp 1500 ohms 5% 1/4W HP ¢ 7
R303 0757-0453 , ' R: fxd metfllm 30.1 kilohms 1% 1/8W HP
R304 0757-0283 ‘R:. fxd metflm 2000 ohms % 1/8W - . HP 1
R305 07570283 R! fxd metflm 2000 ohms 1% 1/8W ; Lo HP A
R306 0757-0465 R: fxd melﬂm 100 kllohms 1% IIBW < . HP g e
R308 0757-0280 R: fxd mctﬂm 1000 ohms 1% 1/BW" . HP
R309 0757.0474 | | R: fxd metflm 243 kilohms 1% 1/8W . HP .
R310 0757.0474. |+ R: fxd metflm 243 kilohms 1% 1/8W .HP . . 4
/311 - Q75704420 |+, R: fxd metflm 10 kilghms 1% 1/8W HP . |/ i
R315 0757-0451. . B¢ fxd metfim 24.3 kllohm"s 1% I/BW HP . / . Ly
~l .'.f Lot : -~ " - ‘," Lo
R316 “ orsroarqa | R:- fxd metflm 243 kilohms 1% 1/8W P i
R317 0757-0449 | " R: fxd.metfim 20 kilohms 1% 1/8W P. -
R318 . 0757-044% A; .fxd metflm 20 kilphms 1%.1/8W  « ‘HP .
/319 . 0757-0474 . f: ixd metflm 243 kildhms-1% 1/BW vt HR
R320 0757-0449 R: fxd metflm 20 kllohmr‘l% /8w . HP .
o ‘o . ,’
R3IN° 2100-1776 R:. var ww'10 kilohms 10% UZW HP . .
R325 0757.0410 R: ixd metflm 301 ohms 1% 1/8W HP \
R326 ' 0757-0465 | ; R+ fxd metfim 100 kilohms 1% 1/BW - HP *
R327 0757.0449 *e R: fxd métflm 20 kilohms 1% 1/8W HP :
"R328 0757.0449 ¢ | R:" fxd mbtflm,20 kilohms 1% 1/8W LHP
RI2Z8 | 0757-0465 R: ixd metilm 100kilohms 1%.1/8W HP - [
R330 0757.0449 R: fxd metflm 20 kilohms 1% 1/8BW - Hp ; 5/
R33t 0767-0448 R: 1xd metfim 20 kilohms 1% 1/8W. o HP ’ - 4
R332 21002030 R: var precision fim 20 kilohms 30% HZW HP - y
R335 0757-0280 R: fxd melﬂm 1000 ohins 1% 1/8W. HP R
"R336 "' 0757.0435 ‘R: fxd metlim 3920 ohms 1% 1/8W . HP. -
YR337 . 0757-0280 R: fxd metfim 1000 ohms 1% 1/8W - “HP - !
R338 } 0757-0401 : R: fxd metflm«100 ohmis 1% 1/8W : . _H?’ '
T201 91004112 T: cirrent HP .
VRIO! 1902.0036 VR: breskdown 6.19V 10% HP ‘ !
VR102 R " 1902-0022 VR: hreakdown 2.67V 10% - HP - .
VR30I -~ 1902-0036 VR: breakdown 6.19V 10% . HP . P
VR302 .1902.0022 VR: breakdown 2,67V 10% HP . 5
1 . . ) 1 !
w1 5060-0440 - W: cable, main {5 foot iptercannecting) " HP ;
w2 01432-61603 W: cable assy,’channel B ¢ HP? J
W3- 01432-61604 W: cable assy, channgl A " HP _ T g
) V / f‘.!‘.;‘ L J— . ::"
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s DR T '_ " The 'tollo'winc cods mlmbera aye from the. Fedaral &Ipph’ Code for Manufacturers Cntnloginx Handbooka ud- 4 e . Lol
. o . {Name. o Code) and H4-2 {Code to Name) and thoir latest supplements, The date of révision and the date of the, - - - RO
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I M.  Momfechurerd, ' [ Lthe ., JAddeess - :fﬂmuhﬂwu- 2 Address | Mg ‘Mawfocium . 5 T Address . N
. [ I \ X 4 A . . A . , - N . by : .
L 90000 V. 3. A.. Counen / o A:fp!y l)nSpimul 0§, G325 Clepanents Corp, » Chicage, 11 - 09”5 Tach. Ind, lac. Atahm Etect. Duthank, Calif, |
; T 00106 MeCoy Electronies |- Iaualnolly Springs, Pa. | 0527) Wastinghoust Eleciric Conp, . : 09250y Electio Assemblies} dnc. Chicago, HI:;
R - Q021F Sage Elechonica Corp.'s - ' Rochaster, Y. - -+ Semi-Canductar Depd, Youngwood, Fa. 05353 € & K Caonpanents Inc, Nut‘nn. Mass,
4 : . 00287 Cudce Ine. . T N {fmmlm. Senn,’ 05347 Ultranix; Inc, " San Wateg, Calil, 09569 - Mallaiy Daitety Co, ol Py
R 00334 Memidiit o f Calton, Calil,. o5 Unien cmm Coip., Elul Div. : ‘ Canada, LW, | " . Torents, Ouluio Cannda .
Sy 00348 Wicratron Co., Inc. | et Malley Stream, MY, New. York, N, v, 09922 Buindy Corp, + Nerwalk; Cona.
' g . 00311 Clarteck 1ac. S PEPEERY I:lmrrlllll N.J, LR .Vlmg lnd lae, Canogn’ Rm Calil, T 10214 Genedat Transns!nr!eslem Culp
R 80654 Atiavds Cofp L | ., Mew Bedlord, Mass, 05593 .dcore Electio-Plastics e, . Sunnyvale, Calit, Las Angales, Calit,
T ey Amplieg, o) D \lesbm, Pa. os61e Cosma Plaslic N . 19411 Yi-Tal, Ine, © . Beskeley, Calil,
TR Con 0Tl Abrcraty m-o Conp. f “Baonlon, N.J. {c/a Eleclrical Tpec, Co ) -Clevaland, Ohig™* 1064% Carbojundym Co, Niagara Falis, K.Y,
- = '00009 Croven L1d. . “.m, Qtano Cum . g:;;; 'galrfhu é:olln:alv é:o ‘ Ructhrd n. “:;g g;’s ol nreu;c hm‘ ¢ Califam I Geine, Ind,
. v : v N y ilien Qphic [ N - o 1cas Telephone o Ilnma, LI T
.{UGI.IIS Immm Eulumul l.lhmf_gnu Bl:iﬁmqu‘ e B Roslyn Heights, Lonl fsland, N.Y.. b So. Pasidens, calil. . L,
- 0048) Sjl'l-g gugmg c. Pictans O, o 05129 Metio- Tﬂl‘bﬂp S Weslbury, N.Y.. - 11242 Bay Stale Efecironics Cord, Walthan, Mass,’ .
! ’F . Pickens: s .. 0578 Stewatt Engineening.Coy Santa ::m;,‘ calntt, - 113]2 Teledyne Inc., Miciswave Biv. Palo Allo. Calif, '?'.
! L n 05820 Wakelield Enginenn ] Waktltield, Mass, 11314 Nahonal Seal ™ ; Dawney,: Calif. v
i! uu%'l‘gi %'.'.f;'".'.':.'.":,'f.",, crz;‘::'m::r’bm:' 060040 Bassick Co., Div.rakStewail Wamer Corp. - 1145 Pratision Cannector Corp. . Jnllu’ N.Y, o
: 00929 Microlad Inc, - .Llwuslu; M S Toe . Bridgepart, Conn, ' 1150 Duncan Electronics lne, Costa Mesa, Calil,
01002. Geasra) Elltlll: CG c”"“" Tepl 06090 Raycham Carp. < Redwaod Cily, Calif, RTINS Glnmi insirument Corp, - Semlsanguctor .
A S R Hudm; n",' N R , 06175 Baysch and Lamb Dplical Co.  Rochestdh, N.Y, Oiv., Praducts Group_, © Newark, N. J.. . ‘
01003 Aldts Products Co. Lo pideton, “..," fr 7 06402, ETUA. Prodiéls.Ca. of Amatica  Chigago, III. L7U7 Impetial Electronic, fnc: ~ - Buena Park, Calll, -~ "
Q1121 Altes B"“l’ c‘ ! . "“..“" 'i'.__"l 0,55‘0 Allllﬂl El!ﬂﬂll‘llﬁ'ﬂlfﬂilfl Co., Ing, ~ “”0"_""“! Ing. ' .J; . Pald A“ﬂ, Calil. ’
01255 ' Litton Indestrias 'i“' + Beverty Hills, Calil " New Roehelie, MY, 12040 National Semicenductar Oanbury, Cann. ..
Q1201 TRY Semiconduclors 'm _ L"lldlll"Cllil‘ 05555 Bﬂdt Ellcttinl Iuslfuuenl Co., Inc. 12136 Phitadelphia Handle Co, Cimden, N. 5" I
01295 Tesas Instiumuals, Ine., RN - Penacaok, N. H. 12361 Grove Nfg. Cos, Ine - shady Grove; Pa, P
S Trammislor Prgducts Div. Doltas, 7"{,- 06655 thml Oivices Co.’ Im:. . {ndianapolis, Ind, 12574 Gultﬁn nd. Inc. Dm Syslem Div, - ' 2
ool 01349. The Alhance Wig, Co. Allunt'c uhlo" 86151 Components laci, Mw Div, # o ‘ Phoeqir, Ariz, . . Albuquerque,. N. M,
QISIN Small Parts Inc, e Uos Angetes; Cant, (06812 Tornngton Wig. Co.,"West Div. ” - © 19 Cllwsl!l“ll . © - Dover, N.H.
01543 Pacific Rutays, ingy Vaa Nuys, Calil. - ' i Vaa Nuys, Calil. - 12128 Elmar Fulter Curp. Y. Haven, Cong.
g - 01670 -Cudabiod 3,“',“‘ & Naw York, MY . 059!0 yamq Auac. Eimac Ow. $an Cailos, Calif, {2853 Mippon Efkcliic Ca, S LIE,. Tnlwa hpln e
7 61930 "Ametack Corp. T Rocklerd, NI oK & - o6 Kelvin Elecine Co. . Van Ruys, Catif, 12081 ‘Meler Eleclionics Corp, * Claik, N. ).
:’ 0135] Pulse Expaneiing Co. " Saata Ghany catii?: 07126 Dipitean Cv." . Pasadens, Calif,- -12930 Delta Seanconduclor Ipc.  Newport Beach, Calif, .
02144 b8 Corp. of Ametics " m",““' " y' JOIEAY cTiansistor Elechionicy Carp. "Winheapolis, Ninn, - 12954 Dick3gn Efectronics Corp.»  Scalisdale, Anznru v
© 01116 “Whealach Signals, Ing, . “Long Brl»eh' N.J. :i\“ 0”@ Weshinghouse Electiic Carp, 1019 Auco Supply Ca.,fac. =, Wysehda, Kansas { .
l!!li Cole Rubder and Plastits Inc..  Susnywale, Calil, . ©o o Electionic Tube Div. Elaita, .Y, 13103 Thesmeltey ‘Dallas, Texas oy
Iof - 02660 Amphenol-Berg Etectionics Corp. . i dview, 117, 07143 Filmohn Carp. - . e Yoik, K.V, 13396 Telelunken (GardH) Hanover, Germany _
L 702735 Radua Corg. of America, “Semiconductof "“mé Cineh-Graphik Ca. * * ity of laduslry, Gaif. 13835 -Ihdland-!n;lll-nw o Pacitic indusiries, Inc,
PE s 204 Materials Dy, Sumbmite, N, 1 07238 Slicon Transistor Corp. Garle Place, N, Y. . 70 Kansas Cily, Kansas
Pt un.l Vnulm! Co. ol Annu lnc ' , 01768 Avsel Carp.. . BululClIy. Cllll 14099 Sem- ech _//.f" . Newbury Patk, Calif, .?
Lo l o nruoh Coln 012 3 Fairchitd Camera & Insi=Corp. i 14193 - CalitF Bestilor Corp. - - Sanla Nonica, Calif, S
g 021" Hutm Euumﬂnl Col ‘ »$u| etnando,. Calit, . Semicoqduciar Div. - Mawntain Vien Calil. . 14299 Amarifan Componenis, Ine, Conshnhuhen Ps. BRI
Q2075 Hudson Tool & Die CO, . : Newarn, W), 9”22 Minnesata Rubber Co. . Misneapehs, Minn, 144337 11T Semiconductor, A Div. ol Ind. “Telephane . .“
A 01508 ,C. £." SemicanductomProd. Utpl Syunn Ny, - .. 01381 Buicher Carp., The Monterey Park, Catil. — © - . g Telegraph Corp. .- West Palm Beach, Fla. !
T Um'l;’m Mackina & Toot Co. |- -Uayml dhi; T L Sylunu Eléct. Prad. '"c" ue. view Operations e 0493 Hewlelt-Packard Gompany  +  Lovdfand, Cola.* )
" 03797 Etdems Carp. L <Compton; ‘Catit, . - ; Mavata V'"‘ Calil, 14655 Cornell Dublier Efectric Cop.” | Newark, N,J: - {
Vo Ot PaerSaalCo, o flasAngeles, Calil. 01100 Techmcal wie Pioducti "'“ c"""" Ly «) , METE Comng Glass Warxs - ' - Coming, MY, . T -
e vin . 0MIT Traagitro Elec’lm: Coﬁ TTT  Wakefinld, Mass, o 90009 ,3‘"’“" Etect, Co, - “Chicaga, M. 152 Electo Cute Inc, San Gabuiel, Calil. A
: 03488 Pyrofile Resistur Co m c“" Knolll‘ ) 07910 ‘Cantinental Demg Cqm. -_,'. Hlu‘luotﬂc Calll ‘14950 Williami Ntg; Co. “$an Jose,' Cllll !
o NELT Sieget Co., Diohd n,;' . s 07933, Riylheon Mig, Co., - ‘ 15106 The Sphere Co?, nc. - L§ule‘Fﬂis .3
v coi FI““".P““ . Sulmilll .. Semicomjuctol Div. Hn‘unhm er. Cahj’ 15203 Websler Electromics Co, . ew York, ), Y. .
NUI:! Anu Hait and liuuln Ehect, Ca ¥ I“"" ""'"“ Packard ':° & 3"""" Radio.Oiv., © - 1524) Scionics Cog, . Horinidee, Cail. .
S Hanord, Comn.* e m“"f- N1 - 15291 Adpuslabre Bushing Co. - Hollynood, Calit. .
mu Tum Cm S l.uhulvillt NJ 0"‘5 v, s t“"“""“' Cu <L Andeles, ‘Lalit. 19558 MicranEdectrames -
04062 Asco Ele r;m: Iac - Great lm:t' Ny, - oees Blno, Deibert Co. ;Purﬂm Calsl d . Gaides City, Lung 1sland, N. Y, P
" " v ' - osm ﬂqus Baltesy Co. - 566 Amprobe Inst. Caip, Lyabraok, . Y. 4
' O e i of Arsasgs - M"l"'m't': © Mg Ealls, Onlano, P"" 15631 Cadlelomes - Costa Heaw, calr.. *:
AR 04222 H1-Q nm}'"-n”""" .- I_!.rlll Beuch, § 0!51( "Deulscy’ Fulenu Carp, .+ Los Angales, . 5772 Twenltielh Centiry c°|| swﬂ' Co.. -
oo 043584 PrecisionPaper Tube Co. .f llmlull, . 08664 Bristol So., ‘The, i © 7 waldbwy, Coma, ') e Seite Clana, gt
LA E LU I)Lne mmm of Hewlelf Pac ":alo Alle ;:alll - Q8717 Slgan Campﬁarg : l o Sunuvnlcy, 'l:anl sl ;.n"; Eleel, e : [:,m,,,‘,,“l m,: .
.- R y num Irr Ciqna wctric nc., Phaents Oiv L 15818 Amelce inc. ; "ML View, Call
..n D K u,n Sl:;am_ Echtricl'_u!uclg D:um”nv{—.-' y " : Q,( S oaagms, Anzana 10031 Sovice Pome boca o, 1. Sotuse Ping. H.C.
L e Oy, )7 ug:n cl!i‘ . m.- 08121 National aq'dm Lab. lnc, Paamus, N. ), RN OmAi-Specira lac. ) Farmington, Mich;
R . :";"'!E'f '\"‘i condct rP.r:d"lflil' o CAlIL 00792 €BS Efectrames Semicanductor | 16352 Computer Orode o, Lodi, W, J,
R 0713 Matorola, Jac., Sepicanductor Prdens; Anzon Operations; Div o €. 8.5, Ine, + el ways, 15505 Bobia Aucratt hal Corp. Pasadens, Call, l
' o . well, May . 16648 Ideal Piec. Meler Ca., In "
o -f"“m Cu:‘, e, stern. Q. eulves Cliy, Calif, 0330%515"" Ellclnc Co, Minjat. Lamp'Oept, < : De Jut Reler Div, Broohl;n N.Y. i
1T Aelegatie Ele c" e etk 1t , < v Cleratand, Bhle o g6 etco Radhe Orv. of 6.0, Cotp.  Kakom, tnd.
L o He "' el :“ Cailt. U“"‘ Ml "‘“‘\ ‘ '"“"“'FP"' Ind, 11109 Thermonelhics Inc, v Canega Park, Calil,
\. ! L P ' .E:"dilyl calil, - 09026, Blhﬁﬂth Relays (. Cotta Masa, .Lalif, ”‘i‘ Tl'lﬂll cﬁﬂlﬂﬂl’ Mountain View, c.nf;-
) S i ."""’c'é' e £’ ¥ stehesier '|:| . 030 Terds Capacitar Co, Housto, Fexas . ppsdi Components'inc. Biddetord, Ma. . .
L 0sb70 A\ M ":",","’s",l,‘“c, " W , : 7673~ Hanba etal Producti Cop® . Akran, Ohio :
B 043139/ Crapeaent Mig. &¢ " Biegemater, s, o ) A4S Angsliche Prec. tne, ¢ No. Hallywoad, Ganil,
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21520 Fansteel Metatlurgical Corp.,

. 468) Wemeor Inc.,
24196 Paelen tne., . "l;m Capisliane, Calif, |

" o ‘ v - . - * }‘
- o RV ;/7:.
C #
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Codig 0w VL
Ha, Munufucham . o Addrgss
\ : . . . ( .
170 I.Ir.Guw Edueh Co; . - Manchesler, W, H,

‘18042 Power Dejnn Pacific Inc, «Palo Alt, Calll,
llull CImle Corp,.:;mi:nnducint Div, - -

_ ' PaidRio, -Catit,
YR s:lncucs Corp Sunnyv,m, Catit.
A6 Ty-Car iig. Co., Ing.
10486 TRW Elect. Comp, niv
" 18583 Cuiti§ Instument, Inc..
18612 Vishay lnsuunanls lnc
“ 19373 E.l. OuPond and Cd., Inc . Wilminglon, Dul.”
TN Queant'Mig. Co. - Milwivkee, W),
l!lls TM Bendix Cuup4 N:v;falmn &.Cénlred Div, *

o Teterboto, N, J.

19500 Thamas A, Edlsnn lndnslms Div. of
¢ L MeGraw Edisen C‘b\ West Orange, N#,
14509 _Lofcoa " -~ Baldwin Park, Canl,
196447 LRC Eléclionics Heiseheids, K.Y,
13701 . Eleetia-Wig. Co. Independence, Kqasas
?01!1 -Geneial Alromics Corp. . Philadelphia, Pa,
IIHG/Enculunc. Inc, ' - Longisland City, N, Y,
21338 Fatnis Dearing Co,, The New Bytlain, Conn,

Matvarp; Pa.

Indianapalis, |nd,
5I‘lshmgtua. 0.c.

13042 Texscan Corp,»

21743 Butish Radio Elccimnm L.
HE3S Q.E, Lamp Division. )
" "Nela Paik, Cleveland, CGhlo
2685 Gmml,-l’adin Ca. West Cancoid, Mass.
Cemp, Div.\ © Hiabigglon, Ind,

New Ratheile, MY,
In¢,
\ _Culslm. LR
“Hollsster, Call,
Lancasier, o,
Shatlosd, Coan,
Paja Alla, Calil.
Kenitworlh, N, ).

16365 .Grins Reumdum Corp,
2462 Giobel Fite Co. ol Amenc

- 26881 Cunpac'ﬂullulu Ce. .
1699 Hamillon Waleh Co,
17281 Speceatifies Ml Co,,
« 20430 Hewledt-Packard Co; .
20510 Heyman Nig. Co. ’
n InsllnmenLSneculhe's Co., Inc. .
LittieEalls, K.J,
Owenshare; Ky,
. Chicllo ALIN

oam G E. Recerving Tuhe IJept
ISEN- Lechidhm fne.

36198 Slannztk Coil Praducls Lid.
. “lyk!!bul]. Dnlmu. Clrmh

W Cunmnghm WoH. &-HIIE, LNd, ?

193 p.A. Hlliorr& Co:Inc. lnduulunlu ind.

19543 Mechanical tndustries Prod, Co. [

i0920° Winrature Précision nmmls -Ine,

12190 Muler Co. .

13990 “C. A, Rosgren Co.

“.Chicago, Il
Englewoad, Colo,

Koltislon, Mass. .
-7 Deg Plaines, 0, |
“ ML Misco, N Y.

N, Chicapo, IH.:

Toranlo Qntatio, Canada’

" Akion, Ohig’
Keene, N.H.

- AMESS Ohmite NIg. /Ca,.

. Sholve, 11

16184 Penn Eng. & Mig. Carp.

w4904

alatgnd Corp.

Doylegtawa, Pa,
thndu llns.

: ‘!‘}55 mmvun l. Pwnr Tube Div,”
R0 Ro-un Canirobler Ca.
§2983 Sanbarn Company.
54298 -Shalicrass Mig. Ch.°
, 35026 Sihmpson Elechic Co. ™
55913 Sonotone Cowp. ’

um Suclsm« Thémoﬁ?ﬁlnsl Co.
L -

~ Saulllmnlnn Pl

< Waltham, Nass,

'Mslmmslu. Nd, »

“Wallhan; Mass.

Jieima, K. C.

Chigage, .
o Eimslond, K.Y,

ssm ‘Raythean Co.. Commertial Anpmlus L 8

it Systems Duv.

Csenr Suauldmn Fibie Co., lac. & .
© cNarth Adams, Mass.
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So. Narwalw, Coan,
Tonawmands, K.Y,

Tulsa, Okha,
Elrzabeln N ),

" Blutlten, Qhio
nian Svu!ch*ond Signat, Div, af '

© Putishurgh, Pa.
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10614
70303
7099
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T

71400
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< 13508
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-Genenl- lnslrumnl Celo

Atlanhic Indis Rubbes Wiiks,
Amperde Co', lac.

ADC Piugducts Ine,

Belden Nig, Co. -

Burd Electiame Corp,

‘Bunbach Radig Co.
8liiey Elecine Co, ,*ing, - *

Inc.  Chicage, N1
~Ynion Caty; N,

Minnespohis,” Ming.

Chicago, 110!

Cleveland, Qo
New Yoik, H.Y.

Eue, P

Boston Geat Works Div. ol Wuray Co.

of Tesass
Bud Radio, Inc, '
Cambudge Theimiemes Corp,
Camiloc Fastener Coip. '
Cardwell Cundenser Carp,
K]

-Ehicage Cundennr Cm.
Calil. Spuing Co.., tn_c'. o
CYS Covp. :

ITT Cannan Elecine lac,

Cinema, Orv. Atrovan Corp. -

G.P. Clare 8 Co.

Quincy, Mass:’
- Wiklnughby, Ohla
. Cambivdge, Mass..

Pmnu: LN

ndenhutsi L, I

) Chicago, I,
Pico-Riven,

Cenlulah Dw of Glnh! Union Inc. -l

Commereial Plastics Co._.
Comisn Wie Co., The

Coto Coit Go.., ln: . )
Chitaga uumalule Lamp Woth
Cmch Mig. Co.,

Dow Camag Cnlp
Etectio Mative MIgs Co., fe:
Brahight Carp.

uuvmd B joney Diw, ™

Illlmullu Wis,

cmcm .,

“New Yoiv, K.Y,
Prnndcnu R.l.

s o Chicaga, lll

Chicage, III

Midignd, Mich, -

N lnlhmnhc Gonn,

. Brookhyn, N. Y.

Indtana teneul Cnlp ; Ell:trumcs .,

Keashy, N, ).

CIn Div.Newwix, N, ), -

N It.-\'.‘
en:mann.lm Olv ol ucﬁm -Edison Ca. .
L. 5L Lowls, Ma,

Calil, -
"Elghart, Ind,
Los Angeles, Calt,
Burbenk, Calil,
Cln:uo, ni.

T ‘ ’ k
oo '::& ! ,
.o R L
Table 6-4. List of Manufacturers’ Codes (Cont’) }/"
L R I P )
. : Ce e T
)‘ - I“ " ' ..’ /f’.:" ' (" .
) c"l‘:.._«""' = l i{‘-‘l
. ) - W y IR } - '
Code S o “ C LT -
No. . Monufocturer B ‘ Address Mo, Monufocturer °
N . . S Sz’ o - . M ’/“
ﬁll!_,!}lllvi'f‘s‘ll Eleclire Co. - “ #wgste, Mich, 13893 JFO Elechiames Chrp
» §31) waid-Leonard ElectngiCo, ul-Vernon, N.Y.- 13505 Jenmuags Radio g, Celp.
.- 64959 Weslein Etectne Co., Ing, New Yoik, N. Y, - 13951 Giggfy-Pia Caip. -
65092 Weslon Insh, Inc, 'Weslon-Kewark Nnml N.J - M6 Sy¢mabie lac,
66295 Willeh MIg. Co, . Chmu i1, CHASS | H: Winns, and Sons
*.-66J46 Wnnesots Mining & Nig. Co. Revere Mincom- Div, 1111} induslna) Condenser Carp.
. . + St Paul, Minp. 74868 R:F. Products Divivion of Amphesol-Borg . -
70216 Adtea Mig. Co. Hurtlord, Conn. ) ElecttomesCoip,
10309 Allied Conirel . New Yo, 80 ELF. Jannson Co.. -
70318 Allnml Sciew Phoaduct Co., 15042 telesnatigdatRessstaace Co!
LA Gudtn City, N.Y, 1526 Keystone Cuibon Co., Inc.
10417 Amplu Dy, of Cheysier Corp, Detroid, Mich, 75178 CTS Kmghts inc,

7382 Kutka Elecluic Cotpaiation
15818 Leng Electneuly. Co, -
15915 Lilietuse, Inc. | -
16005 Lovd My Co.
16210 C.W. Marwedel

"'. Saa Fiancisco, Calal

_Braghlyn, B Y, ...
Son Jote, Gaht, . .
LT e e PNCR
- Wepfuw;. N, ), :
Winchestes, um.\. '
' ‘Chcage, we:>":

"Dintury,” Con
) llucl Iln.
Philltclphu. Ps. .

L Manys, P,
v Sandwich, 11,
TR R
~o Chicags, (N,
" Des Praines, 1,

i ‘Ene, Pal -

N Gmm lnmunm Corp .uucnuld Diviseen

CUIBART Jamey Milien Mll Cu

76493 1w, Wiltes Co.
76530 Cinch-Nanadnock,
Faslener Corp.

"TI6545 Mueiter Electing Co.

76703 Nahignal Umaon
Je4%4 Oak Manulactynng Co,

1066 The Bendia, Cm . Emlrcﬂall.lu Dy

‘Newarh, N, ),
Maldén, Mans:
Les Aml_ﬂ c.m "

:'E\l'

Dsv. 'el Umited Can

~San'Leandra, Calil,
Clavalagd, Ohio
NeMari™ N, )
le l.,Llu .

N, Hollysbad, Chit.. -
71018 Pacihc Nelals Co. . -San Francisco, Calil.
mll P!unnllun Insttument and Eletlionic Co, -~ F“
! S - Sewih Pasadens, Calil,

1125? Pnllldelpm sml and Wire Carp.

nm Ammuﬂ Machme ¢ Fnunany
& Brumheld Div. .

HGJU THW Eleciionie Conuountl Dy,

' Pmlldllnm Pl
Ca. Poller :

“Princeton, lnd,
Camdena, k. ),

611 General |u|mun1 Curp . Reehihin Doy, -~

jma Resistance Products Co, .

TRATE - Tilley Mig, Co.

© JA488 -Stackpole Carben Co,

. J809) < Staadard Thomaon Corg,
JAS%) - Teaneiman Progueds, Inc.”

. Brooklyn, N. Y.

 Hamsburg, Pa.

11969 RuBbeicratt Cavps ot Calil. | Torance, Call,”
o 18189 Shlumelmmmn of Illmms Tool Works R
- o BRI OR[N
n Smu . : . So, Bsintien; Maws. "
. 10283 Signal Indgator Coip. ' New Yeik, n.v,-
'« 78290 Struthess-Duan Ing. -, _'Pilnin N.J.
TR0 Specnalty Lealher Pund Co. Newsrs, N, |
Y8452 Thampsan-Bremer & Co. Chicags,’ ‘Il

- §an Frentisce, Cahl.

$t. Mays, Pa,
U Waltham, Mays,

UClewtland, Obo . v

Orane Mig. Co. Karwoed Heighls, 11, .
Hugh H. Eby I, Phiadetphia; Pa.

ugtman So. Chicago, m
Etastic Step Nul Caiph Unioa, N, J,

Robeit' M, Hadley Ca.

Los An;eru, .Calut. o

78190 “Translormer-Enpineers .
‘ll‘” Yemide Ca, "

. m Gabriel, Calit,
m-tnnu‘nllo an

-Corgie F MIg-Cn.

Etee Technglogical Prodocls, inc. TLne,
Hansea Mig. Co., Inc. Punciton, Ind.
H.W. Haer Co. . .. Chﬁun t,

uelupol Div. ol Ilmnan Inll nt. .
. Fullerion, tant,
Huhes Piuducls D’mmn of Hughes ’ .
“Airerald Co. | » ‘Nempoit Beach, Calid,
Aﬂipﬂ!l Etect Co.. -+ o Hiehswlle il N Y,
Jradley Semicondugtor Cop. - New Haven, Conn,
Caning Etectrie, tne,
: Treatan, K I,
Geotge'k. Garell Co., Oy’ WiL
- Industnes ine.
Federal Sciem Products inc..
Fischar Speciat Mig. Co.
General [ndustrees Co.  -The
Goshen Stamping &' Tqat Co
- ]

o Chitagp, th,
© Cinginnaly,

- Goshen, Ind,

‘ -’_e-_
- ‘.», ,
1 .
-
. \; o -
. \,
: . e
., .
. * 5o 4
- - ) c,“"\
, T
‘. - - ' _

""Warlterd, Capn

Phu.lldelphu PI.,'

LI
CElyna, Ohea .

19136° Watdes Kohingod lne.
14147 " Yeeder Root, |ac L
29751 "Wenco Mig. Co. S

19121 Conlinentat Warf, Electiomes Corp, -
. P —'Phulldllp_hi 4

19963 Zn(nu uig. cum

ND!I Meptn Divisson nl Ilﬁ-ous Clock Co. .
Mot

. nrnn annlr te«p :
20120 Sthnitzer Alloy Preuucls Co
LIRS CEteciranic Industies Auumhu

Long jslan Cily,”
Hmlnrl Conn.

Cmm lll

Toleds, Omn

« Etizadath, N, }
Ay biand |

Tube meehing EIA Sundlm Wathinglos, nc
00207 Unmae Swiich, Div. Maron, Electrames Corp..ln . 10 o
- Walhinglard, Cnu R

C g0 umjed Tnnfomu Corp. New York, N. Y,
T G Eh:tm: Cotp- - - Chirago, I,
#0194 Boytns inc - : “Riv L, Cllu!
10t1) Acw Div; nr Roberishaw Cmrols Co. i
- e Coluatu Ohis
. ‘I
From: F3C. Handheer Suinlg_ﬂnls '
- . | ]
S ' ’ AR .
! . . . -~ §8
. o+,




R

- BHI1 Rotron Mig. Co., Inc.
- 82893 Vector Electranic Co, -
3014 “Hartwell Carp..:

"~ §%4%4,. Baontan Moldiag. ;ofguny

. - Madison, Wis, .
Woodalack, K.Y,
Gllmlt Calit,

. Los Amlu Calil,

31058 “Cair Fastener Co." oo CnNMu. Mass, .

Ilﬂli m- nmn:hm Bali Buml, Ing, | §

Paterborovgk, N H.

- BI86& Ruswarch Products Coip,

-Dattingtof, 3.C,°

IIIIlZ;lTT wyd and Cadle Dw, o1 Les Angales - Calif.
23146 Vectoh Eng. Corp... . SSpringheld, M. ),
13293 Beyfia Carp., Red B3nk Div. ~ Red Bamy, A.J.-
43113 - Hefpoell Coip, ‘ <o Myndelvin, 1,
g2k Rodatact - - . Newpari Beach, cam
LR ., Heman W, lnc-.' Bmilyn ‘.Y,

1 Serew tu, \- cnicuo -]II

mmcc-d'.'ufp.' amuma Mass.

lemld N ). .
um Uma cmm Curp. Cunuuu'l’lod Div. -

Voo ﬂu Yoik, N, Y.
IHH Hudel Eng. and llg , Ing. Huntlnmu Ind
: =um Laoyd Scruges Co, “Faslus, Mo,

tllll ‘Argnavtical Inst, & Radio Co.
hln Atcg Electronics Ine, -
- 04396 A.J. Glesener Co., LI
~ 8441l TRW Capacitor Div.’
1440 Sarkes Tartian, Inc,

Lodi, N2
umtnm NY,-
i $an Francisco, Cahl,

T C0galiats, Neb,
- Blaomingten, Ind. -
- Boonlan, N, J.
S$an Franciseq, Cald, .
San CFrancigta, Calf, ;
*+ Hamdan, Conn.

Chicago, 111,

Las Aagales, Clhf

‘lﬂllI :A. B, Bayd Co,
HHELR snumnnhl(‘.c :
45660 " Kasted Kords,-lag, .
- §S9LL Seamless Rybes Co.
“§&114 - Falnic Bearing Co,

ISl!I Llifton Puclmn Producly Ca.s Inc.
o CI;mn Hlllhll Pa
Dayton, QhAilo

um anmun Ruhhtr ?wdi:lt Colp

o .4{ SR
‘-\\ l' : L u P
Qe Y
*ms u = R
Rmud Detaten, Wﬂ T
fg;- . ' ' ”;; *
s . -t "
AT \
610 i -
PN e -
? . ) i
o ‘ Y
& - v
hd b

Paiusm s Puk, X, ). .,

It

l!ll! Gcruul In' anICala - Clpmtu: Div, : -

- 45197

;_9515& Wethade Nig, Co.

-

91329 Honeywell lm: » Micro Smich firy,
- . Frenpart, 1.
Qaklend, Calit,
Puabody, Mass,

~ Rachesier, XY,

31961 _mhm-Brol. Spnng Co.
Tty-Con neclar Corp, -~
Elgeel Ophical Co. Mnc.

Tensalite Insylaled Ware Co., In In¢

52367,
92607
Tarplawn, N Y,
iue Iulnctuu Cnrp. lubury Laong Jyand, H. Y,
Hudson Lamp Co. -K ur. I'I J.
Sylvanta Electne Prod. ne,
© Semiganductor Oiv.
Robbins & Myers Inc, Palisades ellk NI
Stemco Contraly, DBiv. of Essex Wire Carp,. -
h \ . . mnslu!d " Ohie

322,
32966
mmn

93369
T

$1637 Walers Nig. Co.- * Culver $ily, it
31323 G, V. Conlrols Livingston, N.).
“§4137 Gennral Cadle Corp. Bayanne, M. 1.
" 94142 Phelps Dodge Yonkers, N, Y.
94N ,Ray eon Co., Comp. Div., Ind. -
il. Qperatigns . . Quincy, Mass,
4448 Scuallhc Elul:omu Prodecls, lnc.. -
: . Loveland, Culo.
34154 I'aym Elict. Corp . Tunl 5ol Oiv, Newark,-N. ), .

Cu:lm lu|

© 94222 South Chester Coro. . Chestar, Pa.

© . 94330 Wire Cloth Praducts, Ine, Bellwoad, L.
34175 Automatic Metal Products Co.* « Bmil,n kY.
sz norculer Prcmd Alumjnyn Carp, W .
'  Warces Mass.
-1‘696 uunmall Elutnc Co. - Chidsga, L. -
"‘95021 Gmu Pmibnch Restareheny, Inc ‘sa

e Cos © Baslop,  Mass.

C 15236 - Aum Pmducts Cap., TN Dada, Fla,
45210 Cantinéntal Conneclot Corp, . luedlld} Y.

“ 95263 Leecralt Mig. Gal, lnc, Lang Island, N. Y,

" 95265 "Natianal Cail Co, : +Shendan, Wya.
9521% Vitraman, Inc, - - 1dgepatt, Conn.
9518 Gardas Catp. - > . %

" Ralhing Meadows, |

1

-“ubnm, Mass. ‘

Carp, Electianics Oiv. \"‘ .
S E4sh Patenagh i),

© Bloonhield; N.fl.
P

5 - Kinneapolis, Minn..
98731 Pasta. Ow of Rewlett-Packard Co.
: Pile Altg, Calit.,

ilq._ﬂ" North Hills Eleclionics, ln‘c Glen Cave, N Y

,.9!918 International Elucmnic Rlsmth Corp.

T Buthank, Cllil
39109 Columbia Techaical Corp. New York, K.Y,
9934 Yanan'Associales " Palo Alte, Calit,-

993%e ;Allee Corp. - ., _Winchester, Mass,

L "_”l' ] , SN .
S ' D * ' . \ R .
k . LN
, N . , . . LS Y '
LA : " ' o X K . \ Do
. b Y ‘ : ‘f i "’ . Y F‘ “
'v‘ _l' . 1 “x . - - : \‘A‘.'." N
. : v’ ' [ '\ el .
' RS : R . B
_ . 7 . Model 1430A/B, 1431A 1432\
. Table 6-4. List of Manufactirers’ Codes (Cont’) G _
N N 4 L “" ) Al\n [} . » l..
S T
L : .l E .
- ) _ : o ;
. o .o ’ K . ]
N ! ". ' [ . L] I ' 'ﬂ .- ‘ “v . * . : " .."\' R ! )
AU " Code S ., Code oo h T
. © - hidress Na. 'llaw[o:tum ) b © hddress® Mo, ,llanu_lactum‘-'. SR s Address
le All lspr mdu:ls m. - . nolilm. nhlo f?m Radio Culn o, amm. Elecuoui ' MR 111 Arnnld Engistaring Co... : _ Mareage, NI,
40508 Avely Label 4. ./T,- . Montavia, Calil. 7. Comp, & nmcu Orr. Haisoa, N.), " . 98712 Dage Efectiic Cu., inc. . Funlﬂln. Ind.
S 80N, Hl“arlund Co., luc. Murs Hitl, MG, - - 88928 Seastion Mfg. Ca. Gllndlll. C*J 95384 Siemon Mig, Co. Y CWayne UL, -

-0 §064D° Stevans, Arnald, . 1fg, - Boatoa, Masy, 81034 Marco Indusities Anafala, Call, 95987 Wechesser Co, o cnlcuo. .

o BOBL3, Diwe® Gray Co,, /. R Dayton, Obo -~ . 07216 Plulr.u Corpoulmnu.lnsdlll Division) -+ - 4067 Micrawave Assac,, Inltnc. Sunayvale, Calil,
~ 81030 Isternational In I/:hullnls tnc. _"Orange, Conn. * . Lansdale, Pa. 95035 kQ"ﬁ\r—oH?lmnx Carp. Ojean, M, Y. .
©T 81073 Grayhill Co.  LaGrange, 1L - b1413° hmm Fibtous Glass Pnoducls Co, N, 96256 Thordarson-Mefssner lae, - ML Caragl, ..,
4095 Trlad’ Transtormer torp. - Venice, Calit, - . San Fiancjsco, Calif, . *96296 SolarWanulacturing Co.o . Les Angahes, cam
‘ \um lmchlsm Elec. Ow. Lillon Ind., g, . U 1111} Vln 'lllm 13 Ro:m Im: San Frandiseo, catif: 96306 _Hl:rusmltn Div, ol‘ Illnn.-Honlynll )

: : omim Coan. [ ° 8910 TowerMig. Corp. - Providencs, - Lo W Fréepart, il
“HheoN 1Iiur1 chulnutlol SN e g B0 Culler-Ramaas, lnc, M Lincaln, 1, ~ §6130 Carlten Sm- Co, - CMcage, 1N,

) 1483 lumuhanat Rechilier cm F.I mundo. Calil ;. 88220 Gould-National Batleties, tac. -~ SL Paul, Mina. 96341 Microwave Asociales, Jne, Bwtln.lnn. Wass,

O 81841 -Aifpax Electrobies, Ing, . Cambridge, Ihryl.lnd [ BAE98 General Mills, lacr ‘ Bulhlo K.Y. 96501, Excel Transformer Co. Dakland, ‘Calil,
lmo Bmy Conlrols.knw. Emy ltuMCorp . . 29231 Graybar Elechiic Co. Dakland, Calil,”” 36508 Xeelite lnc. Orthard Park, K.Y,

. - Watartown, Mass.,' . 83473 G.E. Distribuling Corp. Schenecltady, N. Y, 96111 San Fﬂnando Elm Wig. Co, - - -
‘ mu Carlu Precisign Eml:ic Co. . “Skogie, AN, 89665 Um cd Translormer Coy, V' ‘Chicaga, 11, . ] . 11 qundo C|Iif
" 8047 - Speli FaradayInc,,. Copper Hewili “_“.' ‘ .f“ 96039 United Shoe Machinety Catp, ‘Baverly, Mass, 95881 ‘Thomson'lnd, Ing, - Long [3., MY, |
s - Eleclri¢ Div, Hoboken, M, J./ 90119 U35 Rubber Cy., Consuaer ind lastics 97464 Indust{ial Retaining Ring Co. Ivingloa, N, 1.

. 821L6 “Electric Regulator Carp, Narwelk, cnnn,'_ * Prad, Div. Passaic,"N. ). 9751% Automalic-8 Precision Mig. Eu;l_nuod, N,
i szuz Jeters Electranics Dnmlan of Speer . 30763 United Cant Fastanet Cotp. . l Chicaga, il 97979 Reen Resistor Corp, '(onhm. N. Y”
“Cubgn Co, - i Du Bais, P.i * 80970 Beasing Engineering Co..  $an Francisco, Calif, . $J383 Lilton System jac,, Adler Westrax . r

mru Fairchild Camara & Inst Cutp Spml quu 2 Y16 ITT Cannop Elact, Jac., Salen 0it, Stlem, Mass, Commun, Div. Kaw Rochelie, N, r.!
“System Div., . - Pmlul, N} l 91260 Connor Spring Mfg. Co. San Francisco,-Calif. ~ ~ 98141 R-Troncis, Inc, Jamaice, .Y,
¥ 82209 Maguire Indusiiias; tne. © - Gmnmn Cnhn © 91345 Maller Dral & Namuplale Co. El Monle, Calif, = 38159 Rubbar Teck,sInc, ! . Gardena, cmf.

. 82219 . Sylvania Electric Prod. Inc. f 30418 Radio H:ielim Co, , Chicago, 1Y, 98220 Hawletl-Packard Co., Moselsy Div.

T Elettimaic Tube Division E aaliu,aPa 91506 Augalin _ AltleboraMass: i Pasadena, Cllif

8236 A;Ilun Cotp. .~ East Newark, Hawigon, N, J, 91637 Oale Electonics, lnc, ~_ Columbus,-Nebr. - " 98278 Microdat, lac, $0. Pasadena, Calil.

Toaa3e9 Switehcealt, e, .7 - Chi n./lll .91662" Efco Corp. - '-\-‘ ¥illow Grove, Pa. . 98291 Sealectra Corp, - Wamaronach, N. Y,

({1 chiu Cnntms lne Spcncu Producls (,J 91137 Gremar Mig. Co,, Ines * ™ Wakefiefd, Mass, .- 90374 Zero Mig. Co. ) Burbank, Calif.

o Aitieboro, /Wuys. .91027 K F Development Co. Redwood.City, Calil. . - 98410 Elc inc. - Cleveland, Ohio
168 Phnll-ns Adunu Cunlrul Co. " Jelinty - 91046 ‘Malco Mig. Co., (ac. . Chicaga, iil. 98731 General Mills Inc,, Electroaics Div, .

Calif,

89515 Marshall Ind., Capagilor, Dw. - MonIgYia,
99707 Contrat Snllch Divisign, Cdnliels Co.
. of América El Seguado, Calif,
99300 Cefevan Elecitonics Cotg. East Aurara, N Y,
95848 Wil¢o.Corporation ‘lndianapelis, Ind. -
~. % 99928 ..8ransen Cotp, - MNippany, N, J,
" 99934 Renbrandl, lac, b Boston, Mass.
. 95941' Hofiman Etectranies Cotp. .
Semjcondactor-Div. | €1 Monte, Calif,
. !9551 : Tuhnolo]y Instriment Cocp. of Catil; ~ !

Nuhury Paik, Calil.

THE FOLLOWING HP VENDORS HAVE HO nunasn.
- ASSIGNEQ IN THELATEST SUPPLENENT TO THE
'FEDERAL SUPPLY ;oy,t FOR WANUFACTURERS

HANDBOOX. _

.

. . v ) “ -
“Walkco Too) and Die . ° - Lds Angeles, Calil.

G000F - :
fg00z - mltu LulhuPrud«cls Corp, . Newarh, N s
g00ae” ETA LT z«mnd
nauea Puumun lutrumcnlCenuouonts Ca. .

. Van Nuys, Calif,

BOUCS Hulel! Packard Co., Colgrade Springs+

Cofarady Springs, Colorsde

oonuu Rubber Eng. & Oevelopment  Wayward, Calil,
000NN A "N D NIg. Co.: $an Jose, Calil.
000QqQ - ‘qullrun o Gantand, Calif,
goww - Califgrnia Eastem m Buttington, Calif,
oYY . S K. S_nuth Co. Los Angeles, Calif. -
. ! .

. . - _ i
Fram: F3C. Handbook Supplements .
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72, This section contalhs informgtlon requ[red 10 back-'. '_ |
‘date’ or update this manual for a spacific ins,trument.'
Descriptions of speclal optuons and standard options : S

- are also in this sectiorl.

- i

@:

. Sewlals’ Preﬂxed

93, MANUAL CHANGES

Table 7 1 Model 1430A Manual Ghanges

T
'
.

B

.l quke Ch’angt_es

'616'
648 .
715

1
.2
4

- T . . . . . - ) .
No baét’datinﬁ are required at this time. - -

¥

3.4
3,4

o

. iy
s Th&q. manual applles directlv to' “the 4nstrument' .
_having a serial prej:x as shown on the manual title page

- changes necessary to backdate the manual to tha lnstru
’ment. If, the serial preﬂx of the instrument is not listed

o either in the title page. oF in Tables 71 throum 7—4 refer

&t ant enclosed MANUAL CHANGES sheet for updating

+ " information. Also, it a MANUAL CHANGES sheet s
o supplied makeall indicated ERFIATA correcﬂons. '

Table 7 3. Model 1431A Manual Changes

Serials Prefixec{ s E
I

i

‘..‘: 628 i
<707

- Serials Prefiicf.‘d- b

633"

BTN PR ! | ; s Ty
"’r,i‘f:.‘ . _" .‘ ) .. ::q'- . | . . L g
IR : - o '
.-’: A‘: » -'.... . | N . . “ : ‘\ , w0 .
Model 1430A/B, 1431A,1432A  *~ . e Section Vil
‘ , ' - - . o il ' i | ‘ ' i
’ ‘_:’_':"' o K h . ‘ n . _ _
T ”‘&fﬁ_~r", ) sanmmvu R T ST
o MANUAL CHANGES AND omoms -' ’ L
71 INTRODUCTION e | Iftheserial prefix of yhe Instrum,ent isnotthqsameasthe o

- ‘one on the titte page, refer to Tables 741 thl’oum 7:4 for

t b : 725 .
s :
A y ;\ 0 S .
Y R e i o - - . :
S e ‘ cH‘ANGE1 SO CoEn NQTE e
N abms-z SRR . L
MPI . ChﬂSSis mai : VA Changﬂ HP Part NO tO : , When 1901 0188 d.odes are rep]aced
01430-25201.- A\ SO with 1901-0050, replace /Gty CR110
BT MP4 cover, bottom. ' c_lflange.AP P.art ‘No." tp_. . " . and GR111 to maintain circuit)balance.
0143&04102 ce T 1,~_ : . ; -
a CHANGEZ o S N | .CHANG . o
Table 6-2, L e o 'Y Tableﬁs : RRR ' il S
"“MP1: chassis, main: change HP Part No. to- . cig2, c3o2: change P. Part No. to . 0132 0004’
. 01430-25203, L S e G var -3 pEL/
* ‘ ., 'C106} C306: change HP; Part No to 0121 0060 o

> Table G- 2

. Delete: W2, cable, channel A,
‘ Delete' W3, cable, channel B.

'

3 '

’ ’Q 3 L
0

dHANGE4
Tmee-z‘ e

) . I

. -t \:} ' .
Y -
! = . ’ . - :

. . 2 L
\ g CHANGE3"

Delete W4 ‘cable, pulse generator‘

- Pa:: change HP. Part No. to 1251 1445 -
W1: cable, main: .change HP Part. NG. .to 01430-61601

L)
.
"o

e
L]

(CR110, CR111: change’ HP Part No. to '190'1-0111{

" " P4: change HP Part No. to 1251-1445.";
- ..R103,

.M

»

-

.. C_: var cer'2~8 pF 300 wVde .
cit,’ c112, C311, C312:°

. MP1, housing: changeHPPart No. to 01432 25202
-~
R303: change HP Part ‘NE. to 0757 0485
R: fxd metfim 100 Kitohms 1% 1/8W~
R121, R321: . change WP Part No to 2!00-0363
R: - var 10 kilohms. 5%. : i‘

R136, R338: change HP Part No. to 0757-0434 °
R:  fxd fmetflm 365§f ohms 3% 1/8W.
i L] ‘ .7.7.1-
e ‘ - - e
1:-. ) e . . : 4
N
2 .’fﬁn—. B -,:f"i‘ . . - o ‘ L { .

e ¢change HP Pasf No. to .
o mmozzz C: fxd mica 240 pF 1% 300 wVde. .
. -CR202: ‘change HP Part No.'to 1901-0118, = ™",

o

3 .
. . .




. . “
. s REEE o : .
. . : . . " ’ . * . . . ]

At}

R

" W1s cable, main: change H Part No. to 01432 §1602.

.
ri
-

SectlonVII I &
| > |
Table8-3. ~ i
" 'R208: change HP Part No to 2100-9755 R: var

10000hm35% ‘ ~ o -

| 'R210: change HP Part No to 21mr429 R vab
12000 ohms 6%.

- Delete:_C107, C116, C117,C307, c31e, G317, R106, Ve
‘R132, R306, R332. - ., o
Delete: W2, cableasy.channelA G

_.Delete: ‘W3, cable assy, channelB. . & 7 .

Add €211, C212, HP.Part No. 01700040, C: fxdmy.
7uF 10%200wVde, =. . k
L1202, HP Part No. 91400094 L: fxd ss uH p
10% .

Add 9214 R215 HP Part No 0757 028 R: fxd g
‘ metﬂm‘.1000 ohms 1% %w A ‘
S i n_/
- . ‘ . _‘
PN (__.._‘CHANNEL

*I‘ v LA
/Ae rseoamr :

CH ANNEL

. /N&

, nEsPONSE [
‘\H e.— b

L R

- R214 | o
1000 ime) , .l Tt
A — \Pe-rﬂ-'Oszoﬁv.

1 - Lecan = Tl
4 3 04TUF | IR e
1 - Cote212 ‘
3 - «O47UF

i935) /Jfé_" —82,5\/' :

C—o Ci,iANNEL

. F EE DBACK

¢ {w ea.. CHANNEL
8

e R N
} \s<—4- ESPONSE

14350A/8-A =8

b

"HP instruments. at the fattory and are

L
. »
* - L]
|

L

) ' .
. ' .

s . Ly

e "\‘ ' ' B
-

IR .

Figure 816, . = ' »

. C102,C302: changevalue to .7-3 pF ‘ A
.11, C112, C311 C3712: changevalu_e to 240 pF
'R103, R303! change value to/100K, e

- 7 R136, R336: change value to 3650 ohms, >
Add: " L202, .68 uH.. Connect in parallel with R212
 Delete; \0107 C11s, €117, C307 0316 0317 R106

-~ R132,R306and R332, - - '

Add:; €211, C212, R214 and 6215 Connectasshown -

in\Figure?l, .

~
] ! .
.

AR CHANGEG

- taple63, . A" ...
5 '".\C207

change HP Part No to 0150-0051 -Ci. fxd cer
100 pF 600 wVdc. '_ RN
Flgtire 8-16; ' N
C207 chanbe vaiue to 100 pF

7 5 SPECIAL OPT,IONS

-

i

7-6 ‘Most customer ecial application fequirements

‘and/or speclficatronscan be met by factory modification

OOOOAIOptlon 001) o

7-7. An Operatlnb and Sérvice Manual and a manual in- .
sert are provrded wnh each special qption instrument, The
Operating and. :Sérvice Manual contains information about.

the standard instrument The manual insert for the special ™
‘option describes the factorv rnodrfrcatlons ;fequired to .

_produce tha.speclal option, instrument, Amend the Operat: .

ing ahd Service Mariual by changing it“to inclq,de all
., manual ihsert information (and MANUAL..CHANGES -
' isheet information, if appliqab!e) When thesé changes ara
"+ made, the Operating and- Service Manual wrll apply to the

* _ special optlon instrument _ L

v “. R

. 18X If you have ordered a specral optron ;nstrument:

" and. the manual ‘insert is .missing, notify the nearest
. Hewlett-Packard Sales/Service Office, Be' sure to give a
+ full description of the mstrument including the complete )

serial number and special option' number ¢

.t
k]

7-10, Standard options - are modrflcatlons installed on
ailable on re-

quest. Contact thé nearest’Hewlett-Packard SallslSerwce
.Office for mformatlon concernlng standard options.

-

. .

-'.“ ’ . . ) - - ’ t
. * ']

<

P 1 .
- Model 1430A/8, 143TA,"1432A

i of a standard instrument A standard instrument modlflgd'
in this way will carry a special optlon number {Model .

4o
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4 Model 1430A/8, 14314, 14324 ] . 7 Sectiop VIl
r . . e B

. sEcnomvm e e
SCHEMATICSAND TROUBLESHOOTING e e

1. INTRODUCTION. . = . » 80, nemovmosxxmumoonooes T

e

E 82, This section contains schematic dlagrams* mforma

-

tion regardmg repalr and replacement, component identl
. fication, and troubleshootmg tips. Refer to Table 8-2 for
svmbols used on the schem?tics

'8 3 COMPONENT IDENTIFICATION.,

: 8 4, Components on-the etched circuit boards and on

the chassis are identified in- photos adjacent to the
~ applicable schematie. Model 1430A, 14308 and 1431A
adjustments “are identified in Figure 8-7. Model 1432A

. adjustments are |dent|f|ed in Flgure 8-13and 8-14. "

85, REPAIR AND hEPLACEMENT

8-6. Most of the electracal components are accessnble'
for replacement from the component side of the etched
circuit board, Section VI provides ‘a detailed parts list
for ,ordering parts.” If satisfactory- repair or operation
cannot be accomplishied: contact the nearest Hewlett.
-Packard Sales/Seryice’ Office (addresses at rear of this

manual), " If shipment for repair-is recommended, see

Section 1l for re‘gommended repackaging information. .

. 87. SERVICING ETCHED CIRCUIT BOARDS.

8-8. . The Samplers have plated-throdgh type £tched
car‘éblt boards, When servicing this type of board, com-
. ponents may .be removed or fepldced™ by’ unsoldering
from either side of the board..When replacing large com-
ponents,. such "as potentiometers, rotate the solderang
iron tip from lead to lead while: applymg pressure to the
part to lift it from the, board HP Service Note M-20E

" contains addltional mformatlon on the’ repair of etched

+ circuit-boards, however, the important considerations are

~as follows: : \ ..

. . a. Do not apply excessive heat.

b. Applv heat to component Iead and remove.lead
‘witha stra:ght pul! from the board.

s Use a toothplck or wooden splmter to clean holes,
d. Do not force Ieads of replacemem component into
holes.
8-9. |f the plated metal surface {conductor} lifis from
the board, it'may be cemented back with a quick-drying
-acetate base cement {use sparingly) having good insulating .
properties. An aiternate method of repair is to solder a

. good conducting wire along the damaged area;

- 811, MODELS 1430A 14308 and 1431A The sampllng
- Jiode(s) should be’ removed only .after defmitelv estab--

‘ prowde instructlons for diode removal and. replat:ement

lishing that it is faulty {see Paragraph 8-29 for procedure), "
The diodes are EXTREMELY FRAGILE and must be
handled with the utmost caution. The following 'steps

-

. Physically, the upper and lower diodes, .2+
- look ahke however they age electncally C N
dlfferen“'t"Flgure 8-2 identifies the diodes
by reference designation and'HP Part No.
LJviewed from front and top of i_nstru
ent).’ Always replace diodes exactly-
ad shown., MAKE NO ATTEMPT TO ’
FURTHER DISASSEMBLE THE SAM-
PL R BLOCK,
a. '_Loose the screw apd slide the diode retainer
away from the insulator as shown in Figure 8-1,

'DIODE RETAINER . . .

14308~ 4%H

Figure 8-1. Diode Removal, Model 1430A and 1431A

-~
v

81

\‘I.

:
L%

.




. the samplér, 1t should appeéar exactly as in Figure 8-2A.

¢ Grasp the new diode by the post Do not handle -
. the glass bead. The bead is qu_lt)ffragile and continued

b Gently withdraw the. dlode insulator assembly’ from

If the glass bead is broken off, it may remaln inside the
'sampler, It must be’ removed before the new diode
assembly Is.inserted: To remove the broken bead, turn

e sampler upsrde—dpwn and gentiy tap the slde of the
block Do not bang the connecmrs.

o ]

handling at that area tends to weaken the device mechan- -
ically - St S
- »

d Refer to Figure 8-2A to make sure the correct .
dlode assembly is being used as a replacement Insert ..
" the assembly straight into the samgle{r {A fateral blow ®;

is in the plane most likely to-break the glass-bead.) The <.

gla$s bead should center ttself in the bottom of the hole_

\

e Replace the diode retamer and carefully tlghten the

: screwuntllitissnug S -"‘

f Recalibrate the instmrnent as outlined in Sectton V‘."-
& ' ;
‘ 93 The diodes m% be damaged by the followmg: .

i\ 1, Rough handlmg.
© 2 Static discharge, approkimatelv\0.2 ergs.

-

' -.v.t~'3 Soldering irons that induce 60 cycle pickup

* and" leakage. currents. Do NOT solder anything in the =
dtodecircu_its without taking precautiens. - : -

C e -

13

- -,‘I",‘.it"“l 2 -‘,_',‘ ® MNooo- B 13 r e
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Section VIII 4{ o . . Model 1430A/8, 1431A, 1432A
TG H.__‘._._“,. ) Y : . ) -
B . ¥ -
. ' \i}-.- ,‘, ot i [ - Q
! . : . o +%
(i»ré‘_ . s . L. ]
b . \ - A
. L e
' y ‘ ,
- . ) (1901-0589)
o _~POST S LACK
L] : . X - N .
RS INSULATOR B
i AR TT———RESISTOR |
| B JDIODE
: . \ ‘ ‘.; LR . bt L N . )
, S b - CRIO6- ) CR305
C T T LT . {1901-0559) ° (1901-0558),
. o -, I .'": '-., ' N T ...:,r' - ’ . {BLACK) (meE’ E
l_ J'li- | ! .1{. A . ' . \
: 5 . oy ! ©. . CRIOS :
) : ) ~ {1961-0558) :
, h . X S . i (wﬂ:n‘g) . 1430A-8-2
f—'tgureBZA Dlode and Resastor Assembly, Model 1430A and 1431A S

8-12, MODEL 1432A To remove the sampling diodes

-from the-Model 1432A remove diode holders from sam-

pler! bI0ck u&in a 1/4 inch wrench (Figure 8-3). Make a

" note of the cathode marklngs {greeMand orange stripes),’

whien removmg dlodes so that the diode will not be

, reinstalled backwards. Figure 84 is an exploded view of
" the Modet 1432A sampler assembly .

8-13. TROUBLESHOOT[NG
8 14, 0c voltages are lndlcated on the schematics for
most of the active companents. Typlcai waveform test

poings {

— ;o
. le——1400-0261
v ; B
’.‘.....-.-_._-- 1480-02T9 ;
e fe 08491-2009
’ * - Ll
! -
L {fo 06752221
v ; S
%040-131

T

i 50201337

Hlsa~-a- 48

v

%

with a number enclosed) are also shown oh
the schematics, The numbers inside the test pajnt s\_/mbois N
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Model 1430A/B, 1431A, 1432A. . Section VIl
. - . _‘ - ’ . ‘
SAMPLER e . Y
DI1ODE "~. _ SAMPLER )
HOLOER - _ +  DIODE , .
, S & ¢I03 iy~ . . CRIOI B
(c303) -~ -4 " (CR301)
» "
. \ *
/ .
i . . LN o ~ . i oL
VN D LSl - g3 L,
“TO REMOVE SAMPLING DIODES, - - .| .. -, ~ SAMPLER ' .
v REMOVE DIODE HOLDERS =  SAMPLER DIODE
WITH 1/4 IN. WRENCH - DIODE  °_ CR102
' L L : HOLDER - -, .(CR302) .
- * & Clos . . ' O |
. {C.304) : u:onn-.n-fj
| " Figure 83, Diode Removat Model 1432A ?‘* |
o LT -
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-are-keyed to "correspondm'g‘ waveforms adjacent to the

.- “schematics, The dc voltages and typical waveforms pravide
'\anlexcellent troubleshooting aid for ‘checking dc bias,

. levels, amplifier stage gain, etc, When using these aids,

always refer to the specific conditions for the measurement

es listed adjacent to the schematlc

8 15 lf trouble is suspected first perform a v:suai inspec- o
“tion of the-instrument. Look for loose or burned compo- .

ponents or wires bent pins in the interconnecting cable or
< any other condition . that might suggest a. source ‘ of
_“trouble, Ifa visual inspection reveals no obvious trouble,
proceed with an electrrcal check-out. ' .

8 16 Troubleshootmg tips are given in the foilowlng'
paragraphs and in Table 8-1. These are not intended as a
foolproof method for pinpoihting every possible trouble, .

“but as an aid in troubleshooting and a practical guide for
isolating the trouble to the faulty component. Except in
" Table 8-1, reference designators in parentheses pertain to
“the Model 1432A, reference désignators not ‘enclosed in

C ‘parentheses are for Models 1430A, 1430B and 1431A

‘ 8-17 DISTORTION ‘ o : e
8 18 Dtstortlon is usually the resuit of lmproper contigl
settings or adjustments. Calibrate the sampler and the
Model 1411A stretcher loop circuitry following the pro-
“ ¢cedure in Sectjon V. If distortion is still present, check dc
voltages and waveforms for: both the sampler and the
Model * l411A until the faulty component is located.
‘Signals exceeding the dynamic range of the sampler will

: also cause dlstortlon‘

Do not measurg dc_vol‘t‘ages or wave-.
" forms in the sampler without fi
_ discharging the probe to ground.

for the nolsy channei

- o . . 1430808-8

- Figure 8. Bias Centering Waveforms

8-4

N
819, EXCESSIVENOISE. - -~

8- 20 If noise is present on both channels the trouble is "
- probably in the pulse generator (step' recovery dlodes)
" 1f noise-is present on only one channel, check alignment

of stretcher loop circuitry. in Model 1411A (refer to

Section V of Model 1411A Manual for procedures).

If stretcher loop circuits are properly aligned and noise Is

still present the trouble is probably-faulty, {noisy) sam-"

pllng diodes, differential emitter foliower or microcircmt

L

821, .SMALL STEP IN THE 35 PS RISETIME (1430A,
' 14308 and 1431A) ' : :

8 22. if a small step appears ddr'iri'g'bulse rlsetcme rea'd
just 3rd Bias Adj. R147, or gently reppsltlon CR110 and
CR111. _

8-23 RlSETIME GREATER THAN SPECIFICATIONS -

\

8- 24 1f risetime is 4050 ps. and umt is otherwlse normal

proceed as follows T

a. Check time base cahbratlon (paragraph 5 8)

b. Ensure that screws holdmg strlp!me board are snug
ldo not overtlghtenit e ;

‘ e .‘

c. Ensure that black: plastlo caps bt end of strlplme-
are snug (do not overtlghteni . " _':
\ d. Readjust 3rd Bias Adj, R147 Step recovery diode
bias controls amplitude of the pulse going from the pulse

may be the result of too wide a sampling puise

ove CRl 10 and C,Ri 11 cIo§er to the circuit board
» :

) 8-25 TWO CHANNELTROUBLES.

8-26.
probablly be in the pulse generator assembly. Presence. or
absenc \of the sampler pulse can be determined by check-
ing stnplme with a 560 MHz monitor oscilldscope {always
discharge scope probe to ground before making this
check).

and meaningful data cannot be pbtained by observing
the pulse shape, because insertion of .an

equrpment il dlsrupt prpper circuit operatlon
8-27. ONE CHANNEL TROUSBLES. -

B-28. If. the trouble affects only one s'ampler channel it =

is unlikely the pulse generator gircuitry is defective with’
the posslbie exception of an open between the stripline

and the’ sarnpier of the inoperative channel. Perform the .
- checks in TableB‘l to isolate the problem. Reference'

designators i T parentheses pertaln to Channel B.

[}

. :-mdei,.mf%.»u@sm; 14328 - -
_ . v, N b ‘ :

jerierator circuitry to_the sampling diodes. Longer rlsetlme

trouble that -affects both sampler charfnels wnll

resence of the pulse can be traced from switch
trahsnstor Q103 (Q102) through the transformer and step- - .
recovery .diodes to che¢k for. opens or shorts -in the .
circuit. However, the mere presence of the pulse doesnot ~ .
necessanlm indicate that the circuit is working properly *

type of test .
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Model 1'4:‘10A/B, 1431A, 1432A

8-29. CHECKfNG SAMPLER DIObES

8- 30 The following procedure is written for channel A

._To check channel B sampler diodes, perform same pro-
cedure substituting corresponding channel B reference_

designator,

\831 Connect a 460 MHz. 140 mV/rms signal (refer to
‘paragraph 5-18) to the ‘sbspected “thannel, ‘Short

" junction of R128 (R126) and R129 (R129) to ground and»
observe the signal at the emitter of Q102). Adjust bias, .
centering adjust R122 {R121) from fully ccw to: fully cw

to-be sure that all three waveforms (Figure B- 5) can be

- gbtained. If only waveform 1 can be obtained, CR105‘
- of C306 {CR101 or CR301} is probably faulty. If only

- waveform 2 can be obtained, CR106 or CR306 (CR102 or

| 'CR302) is probably bad, If all these wavefarms can be
obtamed perform the diode bias and bias centering ad _

justments before proceedrng with troubleshootmg v

“

. \ . L. . r,
) . o I .
. . R . .o
M "t . 1
. . P

' Do,not check sampling diodgs withan,
ohmmeter. Voltage and current output
. of -ohmmeter mav exceed . maxrmuin . '
safernput of the diodes. S

LY

8-32. STRIPLINE AND STEP RECOVERY DIQDE

REPLACEMENT (Models 1430A 143OB and 1431A).

L

. 8-33 The sampler strrplane cah be replaced easily and it

, must be replaced if damaged or if capacitors C120 or
‘€121 become defective. These capacitors are part of the

'“stnplme assembly and individual replacernent is not

recommended T

8- 34 If the strlphne is ordered as an assembly, HP Part :

:No."01430-66502, it will come as a complete assembly
inc!udi.ng CR110 through CR114, If only thé stripline
board or capacitor C120 or C121 are defective, it is less
expensive to order stripline.board, HP Part No. 01430
68501. There is a piece of conductive rubber, made of

step-recovery diodes CR112 and CR113. Strrplme board
H Part No. 01430-69501, will not havé: 1has material

instalted and it . will have .to be rnserted by the repair

factii Qy T
8-35. To remove strip\li@'procéed. as follows:

a. Remopve sampling diodes from ‘sampler block and
mark them so that they-can be repleced exactly in the
posrtron from which removed. tSoIdermg iran can damage
the diode). -

\'-

J
. .
“l"«‘

HP Part No. 8160-0070 under ,

4

ST R

b, Unso!der t:he small green wlre connecting strlpllne
to dlode board, . . . .

L

& Remove board conteining CR110 and CRIH Step- ..

recovery diodes CR112 and CR113 sre sandwich

thetween the two boards, THESE DIODES ARE ELE
TRICALLY pIFFERENT AND EXTREMELY SMALL
'BE, CAREFUL NOT TO SWITCH OR LOSE THEM
LS \
d Remove bottom board and unsolder the wrre con
nected to stnpline .

e. Remove the black nylon screws end washers at each ;
. end of stripline, ; :

f.- Carefully ben‘d the small coax wire from the sampler
at each end of strlp!ine, bend these wires no. more than

. ‘absolutely necessary.

_o\ &

\ Remove four srnall and two Iarge screws that hold
str'}pllhe down and remove stnphne -

N NOTE o -
| _ o

“If instrument does not have a piece of-

dielectric material extending up through

" not to catch the center conductor be-
tween striptine board and sampler.

K

B

8-36. To replace stripline proceed as follows:
" a. Replace stripline using original sérews. .
i E - . ’ ;

¥ .
- el .'

“ b. Gently bend coax. center conductor up through
slot in stripline board. BE CAREFUL. NOT TO. PULL
THE CENTER CONDUCTOR ouT OF THE JACKET.
! \ I ) Tr

N

c. Make sure bottom ofitransition makes good contact .

wrth ground ndge prowded around the coax.

e

d. Lay center conducter on top of stripline transition
ahd replace nylon screws and clamps being sure that -

‘clamp provides good contact between stripline and coa'it:

2e Replacey,step- recovery drodes and drode board end
resoider all connections

[

" f. Replace sampling diodes in sampler.

~

85

Section VI 0o

the.slot in the stripline be very careful <
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‘Figure 8-13. Mode! 1432A Component adé_n"tificat}on, Bottom View
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