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| CERTIFICATION
Hewlott-Packard Company certifies that this instrument met its published
specifications at the time of shipment from the factory. Hewlett-Packard

‘Company further certifies that its calibration measurements are traceable

to the United States National Bureav of Standards, to the extent allowed
by the Bureau's calibration facility, and to the caltbration facilities of other

. International Standards Organization members,

" and workmanship for o period of one year from thé date of shipment.

'
'
b

WARRANTY AND ASSISTANCE

This Hewlett-Packard vroduct is warranted against defects in materials

Hewlett-Packard will, at its option, repair or replace products which prove
to be defective during the warranty: period provided they are returned
to Hewlett-Packard; and provided the preventive maintenance procedures
in this manual are followed. Repairs necessitated by misuse of the product
are not covered by this warranty, NO OTHER WARRANTIES ARE EX.

. PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANT-ABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. HEWLETT- PACKM{D IS NOT

- L lAB[ E FOR L()NH[‘.QUENTIAL DAMAGES.

hcrv_lce contracts or cuslumer assistance agreements are available for
Hewlett-Packard products. |

. 1 :
For any assistance. contact your nearest Hewlett-Packard Sales and

- Service Office, Addresses are provided at the back of this m.znunl

1
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~+_ (including Option 003).

_ SERIAL NUMBERS

t

numbem prefixed 1529A.

With changes descnbed in Section VI1I, this manual ulso ‘

_ . applies to instruments with senal numbers prefixed
¢ ) 1607A and 1515A.

)

For' nddlt:onal lmportant information about serial
numbors, see Instrument Identification in Sectmn I.:
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'SAFETY SUMMARY

The ioliowing general safely precautions must be obssrved during all phases of operation, service,
and repair of this Instrument. Fallure to comply with these precautlons or with speclfic warnings :
elsewhere In this manual violates safely standards of design, manufacture, and Intendsd use of the '
Instrument. Hewlett-Packard Company assumes no Habliity for the customer’s fallure to comply
wlth these requirements. : ‘ ' -

"GROUND THE INSTRUMENT. _ :

To minimize shock hazard, the Instrument chassis and cabinet must be connected to an electical
ground. .The instrument [s: equipped with & three-conductor ac power cable, The power cable
must either be plugged Into an approved three-contact electrical oullet or used with a three-contact’
1o two-contact adapter with the grounding wire {green) firmly connected lo an electrical ground
(safety ground) al the power outlel. The power fack and mating plug, of the power cable meet:

1

International Electrotechnical Commission (IEC) safety standards; A oy

' DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. , :
Do not operate the instrument -in the presence of flammable gases or fumes. Operation of any
electrical instrument In such an environmen! constitutes a delinite safety hazard. ' - .

' KEEP AWAY FROM LIVE CIRCUITS. S R .‘ o
Operating personnel must not remove instrument covers, Component - replacement " and internal
adjustnents must be made by qualificd maintenance  personnel. Do not repiace components with .
power -cable connected. Under "cerlain conditions, dangerous vollages may exist even with the
power cable removed. To avold Injuries, always disconnect ‘power and discharge circuits before

touching them,

+

DO NOT.SERVICE OR ADJUST ALONE. | ) .
* Do not attémpl inlern.al service or adjusiment unless another person, capable of rendering’ firs! aid
and resuscitation, is present.. : : e . '

'USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. | | .
Breékage of the Cathode-ray Tube (CRT) causes a high-velocity scaltering of glass fragments (implosion).
To prevent CRT implosion, avaid rough handling or farring of the instrument; Handling of the CRT shall
be done only by qualitied maintenance personnel using approved saiety mask and gloves. :
DO NOT SUBSTITUTE PAHTS OR MODIFY INSTRUMENT. | . _ _
‘Because of the danger of introducing additional hazards, do not'Inslall subslitute parts or perform

~any ‘unauthorized modification to the instrument. Return the instrument to a Hewlett-Packard

‘Sales and Service Office for service and repair to ensure that safety features are maintained. !

' DANGEROUS PROCEDURE WARNINGS. . -

-Warnings, - such -as - the example below, precede potentially - dangerous procedures throughout this
-manual. Instructions contained in the warnings must be lollowed. : ‘

| m
) J: -

_ Dangerdus'_ vblta‘ges,’ cabéb_lé of c_:auslng-}dealh.' are preéénl in !hl'.s: instrument.
Use extreme caution when handling, testing, and adjusting. ' ‘ :

§5-2-1/76
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Model] 1827

General Information

| | SECTION |

1

1-1. INTRODUCTION. - , ,
1.2.".'This manual provides operating and servicing
information for the Hewlett-Packard Model 182T
Oscillescope. The manual is divided into eight ,sections,
each ¢covering a specific topic or nspect of the instru-
ment. All schematics are located at the rear of the
manual, , .

1-3. Thxs section contains mstrument specnf‘ cations
(table 1.1), a description of features, warranty infor-
mation, data for manual and instrument 1denmﬁcuhon,
and information regarding accessories 'nvailable, for
the instrument. Table 1-2 describes the nbbrevmhons'
used in-this manual except for Section VI, The parts
list contnins n computer printout using computer
supphod nbbrevmt:ons

L

1-4)7 DESCRI{PTION.

1.6. The Model 182T is a solid-state, hghtwelght
lnbomtory and general-purpose osc:lloscope main-
frame with plug-in capabilities. It iz designed to dis-
play complex high-frequency waveforms and to mes-
sure alternating- and direct-current voltages, Complete
specifi cntxons are given in table 1-1. ‘

'1-6, The Model 182T is cabinet-type instrument
with a built-in tilt stand, carrying handle on top,

and feet mounted on both bottom and rear for either

bench or upnght operation,

1-7. Power consumption, “with plug-ins is less than

120 watts at normal line voltage. The instrument is

convection cooled and “designed to operate’ within
specifications at temperatures between 0°C and 55"0
thh up to 95% relntwe hum:dnty at 40°C

I1-8. The instrument contains nli power supplxes.

dual -output calibrator, a horizontal amplifier, a gate
nmphﬁer, and the CRT, Operation at either 115- or
230-Vac is seiectable by n switch located on the rear
panel of the oscllloscopo Also located on the rear
panel are recorder output connectors’ for use with
spectrum analyzer plug-ins. These outputs are

dependent upon the spectrum analyzer used and the
appropriate plug-in' Operating and Service Manunl-

shculd be refered to.
'\ NOTE.

L . . .
These outputs should not be used when
" a standard 1800-series plug-in is used. .

GENERAL INFORMATION L

1

1-9. Tho Model 182T is designed to operate with
real-time, sampling and TDR, and frequency domain .
plug-ing,

1-10. A cal:bmtor provides a squire-wave signal of
approximately 1 kHz with a rize time of less than
3 us. The calibrator output is available at the front

“panel at amplitudes of 2560 mV and 10 V p-p with an

accuracy of #1%. The signal may be used to check
horizontal and vertical doﬂectlon factors and to
compensate divider probes,

111, The oscilloscope horizonta} nmpliﬁer accepts
sweep signals from the time-base plugin or an

~ external pignal. Bandwidth is'de to 5 MHz, dc-coupled,

and 5 Hz to 5 MHz with capacitive coupling. Two

~ deflection factor ranges are front panel selectable;

1 Vzdiv (X1), and 0.1 V/div 5% (X10), In addition,

" & vernier control provndes continuous udjustment
- between ranges. The maximum external input level

is 300 Vdc, ae-coupled, with a dynomu ronge of t20 V,

1112, A beam finder pushbutton control assists the
operator in bringing a displaced beam on screen. Its

' use increases intensity and reduces verticnl and hori-

zontal amplifier gain to quickly locate truce position.

1 13 CATHODE-HAY TUBE.
1= 14 ’I'he Model 182T uses a post-accelerntor nluml-

nized CRT with an & by lO-maJor division display area
of 133 em?, Each division is.1.29 em with 0.2-division

- subdivisions provided on the major axes. The internal

graticule eliminates display parallax. The standard
CRT supplied with this instrument. has a P-39 nlumn-
nized phosphor. ‘

1-15. WARRANTY.

1-16. This instrument is certified and warranted as
stated on the inside front cover of this manual, The
CRT is covered by s separate warranty, The CRT
warranty and warranty claim form are located at the
rear of this manual. Should the CRT fail within the
time specified on the warranty, fill Jut the failure
report form o the reverse side of the warranty state-
ment and return it with the CRT in accordance with

. the shipping instructions. In all correspondence with

a Hewlett-Packard Sales/Service Office concerning an
instrument, reference the complete serial number and
Moadel of the mstrument. ‘

i

CAUTION

"The warranty may be void for instruments
having a missing or mutilated serial
number teg. :

1-1

L R L s
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Model 182T

Table I-1. Specifications

CATHODE-RAY TUBE AND CONTR_OLS

TYPE: post-nccelerator, 21-kV accelerating poten-
tial; aluminized P-39 phosphor. '

-Gratlcule: 8- x 10div graticule; ‘0.2+liv subdiv
on major axes; 1 div = 1,29 cm. Front-panel
recessed screwdriver adjustment sligns trace

.. with grﬂtlcule Scale control illuminates grati-
cule for wemng with hood or takmg photo-

graphs

BEAM F!NDER returna trace to CRT acreen regard-
less of scttmg of horizontal, vertical, or intensity
controls

INTENSITY MODULATION (Z-AXIS INPUT) appmx
+2 V, »50 ns pulse width {< 10-MHz sine wave)
‘will blank trace of normal intensity. Input R, ~

* approx 5k ohms. Maximum mpul voltage, +20 V
(dc + pk ac),

: CALIBRATOR ‘

' WPE: cpprox l-kH; squcre wave, <3 us rice time.

mto »1 megohm; accuracy. *]1%.
HORIZON‘I’AL AMPLIFIER

EXTERNAL IHPUT. Co ‘
- Bandwidth: dc-coupled, dc to b MHz, ac-ccupled
5 Hz to 5 MHz.
_Deflection Factor: X1, 1 V/div; X10, 0.1 V/div.
Vernier provides continuous adjustment be-
tween ranges. Accuracy, 15%.

. VOLTAdE two outputs, 250-mV pp and 10 V p-p

- GENERAL

Dymmlc Range: :20V,

Maximum Input: 2300 V (dc + pk'ac).

_Input RC: 1 megohm shunted by approx 30 pP
INTERNAL SWEEP: '

8wnp Mlgnlllor' X10; nccumcy 5%,

OUTPUTS ' ' _
four rear-penel BNC connectors provide recorder
outputs for use with sj ectrum analyzer plug-ins.

i

WEIGHT (mthout plug- ms) net, 26-1/21b( 12 02 kg),
. shipping, 38-1/21b (17.46 kg) ‘

DIMENSIONS see outline drawmg

ENVIRONMEN’I‘
" Tempersature: 0°C to 86°C.
- Humidity: up to 95% relative humidity at 40°C.
- Altitude: up to 16 000 ft (4.6 kin),
'. Vibvailon: vibrated in three planes for 15 minutes
" each with 0.010-inch excurslon. 10 to 65 Hz.

POWEH' 116 Vor230V *IO% 48 to 440 Hz. Approx
120 watts with plug ins at normnl line voltage,
200 VA max.

ACCESSORIES FURNISHED blue plasticlightfilter,
116 volt power cord altermate 230 volt fuse
- package.

- OPTIONS: refcr to Section VI for listing of options.

19 5/8 {498.5)

™ noTE:

DIMENSIONS iN INCHES AND (MILLIMETERS’

1

h————————— 19.3/16 {487.3)
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1

Geneml Information

) Table 1-2. Reference Designations and Abbreviations
. REFERENCE DESIGNATIONS _
A ASSEMBLY E  MISC.ELECTRICALPART P PLUG INTEGRATED CIRCULT
AT ATTENUATOR . F FUSE , S’ POWER SUPPLY IUNREPAIRABLE}
RESISTIVE TERMINATON  FL  FILTER - O TRANSISTOR V  VACUUM TUBE, NEON
"B MOTOR, FAN H  HARDWARE R RESISTOR BULB, PHOTOCELL, ETC.
BT BATTERY R | JACK RT HERMISTOR VR  VOLTAGE REGULATOR
. € CAPACITOR K RELAY THEAMIS IDIODE)
CP COUPLING L INDUCTOR S swiTeH W CABLE
CR  DIODE LS  SPEAKER T TRANSFORMER - X SOCKET
‘DL DELAY LINE M METER TB ~TERMINALBOARD Y  CRYSTAL
DS - DEVICESIGNALING {LAMP)  MP.  MECHANICAL PART TP - TEST FOINT Z  NETWORK
o ABBREVIATIONS = ,
A AMPERL(S) - F FARADIS) © R . NANOIOS) fi  RADIO FREQUENCY
At AMPERE TURNIS) FET FIELDEFFECT ,Nc ' NORMALLY CLOSED . .. INTERFERENCE
smpl - AMPLIFIERIS) TRANSISTOR{S) no.  NORMALLY OPEN rms - ROOT MEAN SOUARE
283y ASSEMBLY _ G GIGA{I0Y) npn  NEGATIVEPOSITIVE: rwv ~REVERSE WORKING
ampltd AMPLITUDE _ gnd GROUNDIED) NEGATIVE VOLTAGE
o noenmsa ns , NANDSECOND SCR SILICON CONTROLLED
. ‘ | - RECTIFIER
bp ' BANDPASS : B HENRYUES) p . PICONOI 's  seconois)
. i ) . hr HOUR(S} m P_H'NTED (ETCHED) “d STANDARD
¢ CENTI110D) HP  HEWLETT.PACKARD " CIRCUIT{S}
Co Hz MERTZ PEAX trmr TRIMMER
oW ggg:lr::f:.l.ocxwm . pap  POSITIVE-NEGATIVE- : .
:g:,' COEFFICIENT if,  INTERMEDIATE FREQ, POSITIVE " M MICRO(106)
‘ intl . INTERNAL plo  PARTOF Hs  MICROSECOND
com  COMMON ‘ . .
‘ pp PEAK-TO-PEAK
CRT  CATHODE-RAY TUBE :
3 prgm PROGRAM V.,  VOLTS
oW  CLOCKWISE K oW pASS EILTERIS) pre ) PEAK INVERSE var  VARIABLE
. h , _ VOLTAGEIS)
d DEC! 10)) \ ps ' PICOSECOND w/ WITH
dB  DECIBEL m  AILLI10Y) pwv PEAKWORKING w/o WITHOUT
o M MEGA 1105 VOLTAGE wiv  WORKING INVERSE
ext  EXTERNAL _ ms  MILLISECOND rf  RADIOFREQUENCY VOLTAGE !
1-17. INSTRUMENT IDENTIFICATION. greater contrest under ambient light conditions. The

1.18. ' Hewlett-Packard uses a two-section - serial -

number for instrument identification (figure 1-1). The
first numerical gronp is. the serial prefix number. It
identifies a series of instruments. The lnst numerical
group identifies a particular instrument in the series,
The serial number appears on a plute located on the
rear panel.

IDENTIFICATION AND
CHANGES. |

'1-20, This manual applies dlrectly to ‘Model 182T

instruments with & serial prefix as indicated on the

~ - title page. If the serial prefix of your instrument is

dlfferent from that on the title page of this manual,
reier to Section VII for instructions to edapt thls

. manunl for proper mstrument coverage,

1

-21 ACCESSOFIIES FURNISHED.

122, The Model 182’[‘ is eqmpped w:th a blue plas-
tic light filter which provides improved viewing and

cemoved if preferred

filter slides into place in the CRT bezel and may be

SERIAL PREF)X NUMBER

. SERIAL SUFFIX NUMBER

7 . .
(745" HEWAETTPACKARD

SERIAL NQ. 0000 A"000u0
MADEINU 3.4

COMPLETE SERIAL NUMBER

Figure 1.1, Instrument Idenﬁﬁcati‘_oh‘

1-23. - A detachable power cord is supplied with each |
instrument. The three-conductor power cord and

" instrument receptacle conform to International Elee

trotechnical Commission (IEC) safety standards and
provides an earth g.ound connection of the metal

enclosure for eperator snfety. Also mcluded isa 230V
fuse package.



General Informa’i,n

1‘-24. AVAILABLE ACCESSORIES.

1.25. A ceries of mobile test stands is available

for the Model 1821, The Model 1001B is a portable

testmobile which is: table top height and has en ad-
justable tilt noont. The Maodel 1002B testmobile is a
general-purpose test stand similar to Model IOOIB
except contains a central storage unit, |

126, Waveform photography of the Model 182T dis-
play can be accomplished with the Model 10367A
Camera Adapter. The adapter fits into the Model
182T bezel, replacing the light filter, and may be used
with the Model 197A Qscilloscope Camera,

1-27. For case of calibration and maintenance, the

HP Mode! 10407B Plug-in Extender can ke obtained. It -

provides for removal of the plugins from the oscil-
ioscope mainframe and exposes components and
adjustments qf the plug-ins for servicjng.

1-28. A métallic mesh contraét filter which funétions

as an RFI shield is available for the Model 1827,

14

Model 182T

The mesh filter, HP Fart No. 0018262701, is directly
interchangable with the standard blue plastic filter.
When installed, the metallic mesh filter is electri-
cally grounded to the oscilloscope chassis, thereby fur-
nishing RFI shielding.

1-29, Cameras, probes, viewing hoods, terminations,

and other nccessory items are mvailable for special-
ized requirements. Informntion on these and the nbove
described accessories mny be oltained from HP
Sales/Service Offices listed in the rear of this manual.

1-30. INQUIRIES.

1-31. Refer any questions regarding the munual, the
Manual Changes sheet, or the instrumen! to the
nearecst HP Sales/Service Office. Always iden'ify the
instrument by model number, complete name, and
complete serial number.in all correspondence. Refer

- to the inside rear cover of this manual for a wurid-

wide listing of HP Sales/Service Offices. .
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Installation

SECTION N

2-1. INTRODUCTION. ' ‘

2.2, This section contains instruction for performing’
an initial inspeetion of the Model 182T. Installation
precedures and precautions are presented in step-by-
step order. The procedures for moking claim for
warranty repairs and for repacking the inetrument for
shipment are,aluo described in this section.

Read the Safety Summary at the front
of this manual before mstalhng or oper-
. ntmg the mstrument

2-3. IN_ITIAL INSPECTION.

P :
2.4, 'The instrument was carefullv inspected, mech-
anically and electncnl!y, prior to shlpmnnt On receipt,
inspect it for any mechanical deamage which may have
occurred during shipment. -

25 Check for physical damoge such as bent or broken
parts and dents or scratches. If damage is found,
refer to,the claims paragraph in this section, Retmn
the packaging mntennl for reshlpment of the instru-
ment :

2.6, Check the electrical performance of the mstm
ment as soon as poss:ble ofter receipt, The perforin-
ance check is contained in Section V cf this manual,
This check will verify that the instruinent is oper-
nting within the specifications listed in table L1,
Initinl performnnce and accuracy of the instrtument are
certifi ed as state in the front of thls manual

2-7. cuums

2.8, . If physical dnmage is found, notify the carrier
and the nearest Hewlett-Packard Sales/Service Office
nnmedxately The Hewlett-Packard Sales/Semce Of-
fice will arrange for repair or replacement of the
instrument without wmtmg for a claim to be settled
w:th the carrier, , :

2. 9 The warranty statement apphmHe to this mstru-

men. is on the inside front cover of this manual. The :

CRT warranty and claims form i is locnted at the rear
of tl'us manual,

2-10. REPACKING FOR SHIPMENT _
211, If, the instrument  is to be shipped to o

Hewlett- Packard Sales/Semce Office, attach a tag to
it showing owner’s Iname and pddress, instrument

L INSTALLATION

r

model number, and serinl number, and a descrip-
tion of service required, :

212. Use the original shipping carton and packaging
materials for reshipment. If they are not available,

~ the Hewlett.Packard Sales/Service Office will pro-
vide information and recommendations on materials

to be used. Shlppmg material normnlly includes the
following:

a8 A double-walled carton (refer to tnble 21 for
test strength required).

b. Heavy paper or sheets of cnrdhoard to protect
all instrument surfaces. Use a nonabrasive muterial
such as polyurethane or & cushioned paper such s

Kimpak uround nll pro)ectmg pnrta

c. At least 4 inches of t:ghtly packed, industry-
approved, shock-absorbing mntenal such as extra-firm

- polyurethane foam.:

d. Heavy duty shlppmg tnpe to secure outsade of

carton . '

Table 2.1, Shtppmg Carton Test btrength

Gross Weight (ib) | Carton 'Test Strength (lb)
up to 10 . 200
10to 30 276
30 to 120 350
120 to 140 500
140 to 160 ! 600

2-13. PREPARATION FOR USE. ,

2-14. POWER RECUIREMENTS. The standard Model
182T requires a 115 or 230-Vac :10%, single-phase,
18 to 440 Hz power source capable of supplying
200 VA maximum, It requires approximately 120 watts
at normal line voltage with the plug-ins installed.

2-15. This instriment, as shipped, is ready for oper-

"gtion on 115 Vac. Before applying power, cheéck the
- rear-panel slide switch, labeled SELECTOR, for proper
, pqs;tlon qumon it so that the legend 115 is visible.

. 2.16. If the instrument is tb be operated from é 230
. Vac power source, proceed ns foliows:

a. Remove the 116V power cord and line fuse

t

2.1

-

L ritadsi



InstoMation

b. Using a small screwdriver, set the rear-panel
"SELECTOR” slide switch so that the legend 230 is

vjaihle.

¢, - Install the correct value 230V line fuse as indi-
cated on the rear panel near the fuseholder,

d‘ " Connect the correct 230V power cord.

i

2:17. For pmtectmn from shock hazard, the instru.
ment is provided with a detachable three-conductor
power cord which, when plugged into an appropriate
outlet, grounds the instrument. The oscilloscope main-
frame power jack and the mating plug of the power
cord conform to International Electrotechnical Com-
miseion (IEC) safety standards.

2-18.' When operating the Model 182T from a two-
contact power outlet, use a threeconductor to two-
conductor  adapter. Preserve the safety feature by
grounding the adapter flexible {(green) lead to an
earth {safety) ground connection. A suitable three- to
two-pin adapter is available from Hewlett-Packard.

Order Hewlett-Packard Part No. 1251.0048, Do not

operate the instrument without the ground connechon
firmly attnched :

2-19. INSTRUMENT MOUNTING. The Model 182T il;i' i

intended for bench use. It hos a built-in tilt stand and

feet mounted on both bottom and rear for bench or -

upright operntion.

2.20. To use the tilt stand, lift the front of the
instrument or place it verhcnlly on' the rear feet.
The tilt stand is folded and locked into place against
the cabinet bottom cover, Hold the instrument steady
and squeezc the ‘two tilt stand legs together to re-
lease them from the lock. Pull the stand toward
the front of the instrument. When fully forward, re-
lease the legs and they will lock into position. ’I'he
tilt stand wili support the instrument with the fmnt
elevated. ,

2-11 iNSTﬂUMENT COOLING This lnstrument

does not require forced-air cooling when operated &t
room temperature or between. 0 to +55°C. Normal
air circulation will maintsin a reasonable operating
temperature within the mstxument. 1

2 22 Perforatlons in the two covers provide for the
required  airflow. Do not: obstruct them. Provide
severel inches of clearance pmund the top, rear, and
sides, ‘Adequate airflow from the bottom of the instru-
ment is pm\nded by the mqunhng feet. .-

I

2-23 CONTRAST FILTER ' o

y .

224, The contrast fi lter is desxgned to be eamly

removed . from the CB’I‘ bezel. Use of the light blue .

Model 1821

contrast filter provides comfortable viewing when the

instrument is operated in normal and high umbmnt :
'hght

225. To remnve the contrast filter, grasp the top
portion of the bezel frame and pull straight up, Re-

move the filter by lifting it straight up and out of the
bezel, Figure 2-1 shows the filter being removed fmm

the instrument.

F:gurc 21 Cuntrast Filter Remova.

4
t

2-26 CLEANING CRT FACEPLATE i
2-27. When the contrast filter has been removed,
the CRT faceplate can be cleaned using a sofi cloth
or tissue, Never use . coarse’ or abrasive tissues;
these w:!l scmtch the, plastlc CRT faceplnte

226, INSTRUMENT COMPATIBILITY.

2.29. 'The Model 1827 Oscilloscope is designed to
~ operate with HP Model 85588 or HP Model 8755A
spectrum annlwers ' ‘ _

7 : - !
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: . g:l' 1.
o R N 'INTHODUCTION.'
\:_"}3;2. This"eeetion vtuvides general information on
the operation, function, and application of the instru-
. ment controls. Front- ‘and rear-panel controls and -
~ connectors are 1dent1ﬁed and briefly descnbed in

‘ ﬁgure 31,

- GENERAL. The Model 182T is designed to
P . operate with real 'time, sampling and TDR, and fre-
" ‘quency domcm plug-ins. These plug-ins are accom-
‘modated in the lower portlon of the instrument. The
- required operating power is obtained from the oscil.
loscope mainframe. Refer to the plug-in Operating and
Service Manual for' mating and metallntlon in-

|l

~stmchons L

Lo 3-4. PUSHBUTTON SWITCHES ’l‘hese switches ‘ave

+ -+ two position pushbutton type, They are: MAGNIFIER,
P DISPLAY, and EXT C¢ 'PLING. The pushbuttons for
S these functmns are co.. .ceded to ind:cate the funciion
selected. When the released poemon is selected, the

- white skirt of the pushbutton is exposed. This corres-
ponds to the control function on the panel outlined in
white, For example: if MAGNIFIER is pressed, only

. the black portion of the pushbutton is visible, Magni-

. fication is therefore X10, When MAGNIFIER i is releas-

ed, the white skirt of the pushbutton can be seen and
P magmﬁcat:on is Xl

‘3-5. FRONT-PANEI. CONTHOLS AND CON-
NECTOR - ‘

‘ " 3-6 All operatmg controls and front-panel ad_]usb
“ments are idextified and described in figure 3-1. The
followmg puagraphs explain the function of some of

: the controls. and connectors’ in detail.

" 3-7. CAI.IBRATOR The cahbrator has two outputa
10,V and 250: mV peak-to-peak, negative-going from -
gmund with an amplitude accuracy of 21%. The output
i8 square wave at a frequency of approximately 1 kHz,
‘Rise ‘time of the signal is less than 3 microseconds. , .

‘ These cutputs are useftl for checking vertical and hori-

.y - zontal sensitivity calibration, and divider probe cali-
- bration. A 3-way binding post provides a ground con-

- nection point and may be used with banana plug, wire,

- - or spade lug connectzon ’»

i

- SCAI.E Thm control adjusts the overall bnght- :
' ness of the CRT graticule. It should be adjusted for
-good contrast between the bickground and the grati-
cule. The SCALE control is useful when using a hood
to vxew the dmplw or when phou)g'raplung waveforms.

\"\;
!

3—10.
" obtairl a display of uniform focus. Adjust both con-

" When switched from X1 to X10; the ga
_ten times, For example, one volt into .he horizontal
. amplifier EXT INPUT jack produces .1 division of

o ‘deﬂectwn in X1 and 10 dmsxons of deﬂechon in X10,

N

Opefation

'SECTION Il
" OPERATION |

Rotate the SCALE control counterclockwise .to OFF
when graticule illumination is not needed,

3-9. 'TRACE ALIGN. This screwdriver adjustment
compensates for external magnetic ficlds that may
affect nhgnment of the horizontal trace with the grat-
fcule. ‘Use it t6 position the trace parallel to the
graticule horizontal linés. The ahgnment should be
checked when the initrument is moved to n new
locntmn and adjustment made whenever necessary. '

FOCUS AND AST.G These co':tro!s are used to
trols *‘or the sharpest. display possible.

3-11. FIND BEAM Occasmnally the CRT beam may
be driven off-screen by 'large dc input levels or im-

. proper control settings. Pressing the pushbutton in:
" crenses mtenslty and reduces horizontal and vertical

amplifier gmns enough to always return a displaced

‘beam to the viewing area. This enables the operator

to determine the action necessary to center the dis-
play. All operating controls function while the FIND
BEAM contro! is pressed. For example, obtaining a

.- centered display may require adjustment of the deflec-

tion factor, horizontal and vertical position, coupling,
trigger level, or lntens:ty. If the controls are properly
set, the dlsp!ay will remain \nmble when FIND BEAM
is released.. ‘

' _ 3-12. LIHE Th:s togg,le swwch appl:es oY removes ac

line input power to the instrument. When ON, an in.

- dicator lamp, located immediately. above the switch,

is illuminated. Power for the lamp is obtained from' :
the low-voltage power supply. Both sides of the ac
power llne input are mterrupted when switched to
OFF .

3—13 COUPIJNG 'I‘he EXT COUPLING switch is
used o select ac coupling (capacitive coupling) to

the amphﬁer fpr nltemahng voltages or dc couphng

3-14. ' HORIZONTAL MAGNIFIER. This pushbutton C
switch controls the gain of the horizortal amplifier,
.is increased

315, HORIZONTAL DISPE.AY. Elther of two modea of
operahon can be selected with this switch. It selects

the origin of the input mgnal applied to the horizontal
"amplifier, When INT is selected, the invut signal to
the horizontal amplifier is ‘obtained from the plug-in,
Wlth the awitch in EXT, the sweep sngnal input from

‘ i : :
| : " o .- ; 31




o justment of deflection factor for external hori-

Model 1827

Har-002

1 1. POSITION. ankle knob prowdes coarse and -12. TRACE. ALIGN Rotates trace around lonm-
“fine ad)uatment of dmplnys horizontal open- _' -+ tudinal nxm of CRT.

ntlon . .
‘ K | vo18) SCALE Controls grnhcule 1llummatlon

2._ MAGNIFIER Determmes gmn of honzontal
amplifier. N _ 14 ‘Ground Connector Provides a chassm ground

connectlon point.
3. DISPLAY. Selecta gource of honzontal lnpﬁt

a:gnnl : ) .15.' CALIBRATOR. Provides a I-kHz square wave

|- , | h at two amplitudes; 250 mV and 10 V p-p.
4. EXT' VERNIER. Provides continuous ad- a '

ol

H

:zontal input mgnals In CAL detent position, o ‘ \
, deflection factor is aelected by MAGNIFIER A, AUX J;\ BNC connector for recorder output.

svntch position. :

_ B. A_UX B. BNC connector for recorder output.

5. . EXT COUPLING. Selects AC or NC coupling
for extemal honzontal input signal.” C AU}s C..BNC connector for racorder output.

6. ' EXT INPU'I‘ BNC connector for couplmg an D. AUX D. BNC connector for recorder output.
external horizontal mput. signal to horizontal

" amplifier. E. Z-AXIS INPUT. BNC connector for' input of ‘

. - . . CRT intensification or blanking signal.
7. LINE Toggle awitch thh md:cator light for

R turmng oscﬂloscope on and off, - F. FUSE. 230V operation ac line fuse.
8. FIND BEAM. lnlenmﬁea trare and always ree  G. SELECTOR. Provides for external selechon of
{urns dmplay to on ecreen. - lme operating voltage. o
9. INTENSITY Controls brightness of dmplay H. FUSE. 116 V_operahon ac line' fnse.
10. ASTIG Adjusts roundnesa of writing beam. . I. Power Connector 3wire ac power line input.
1L FOCUS Adjusta vmtmg beam for sharpest J. Ground Connector. Provides a chassis ground
; trace. ' . connection point. _

C Lo Figure3-1. ant-andRear-pane!ControlaondConnectors
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the plug -in is dlsconnected and input to the hon-

zontal amplifier is obtained from the EXT INPUT

connector located on the front panel,

313, EXT VERNIER. The defiection factor of an ex-

ternal input signal can be contmuously varied to

decrense deflection by a factor of npproxlmately 10
by using this control. When the vernier is in the max-
imum clockwise position (CAL detent), the horizontal

amplifier is calibrated to provide 1.0 V/div deflection .

in the X1 raagnifier range and 0.1 V/div in the X10
range.

3-17. REAR-PANEL CONTFIOLS AND CON-
NECTORS. : _ K

3- 18 Rear pnnel controls ‘and connectors are lde’nn
fied and described in figure 3-1. Additional infor-

mation regarding the. functmn of the controls is ex-

plmned helow.

Operation

3-19. OQUTPUTS. Four BNC connectors on the rear
panel are provided to supply recorder signals from
the spectmm analyzer.

3-20. Z-AXIS INPUT. An external signal can be util-
ized to control the CRT intensity. The intensity mod-
ulation signal is applied directly ta the CRT intensity
gate amplifier, A pulse of approximately +2 V ampli:
tude and a width of at least 50 nanoseconds or a
+2 V continuous wave (cw) input of 10 MHz or lower
will blank a trace of normal intensity. Input of a
negative signal can be uged for dlsplay mtenmﬁcatlon

3-21. AC LINE INPUT. A three-conductor ac power
cord is provided for ac input. A power line ground
is obtained through the power cord. Also located on
the rear panel is the SELECTOR line slide awlt.ch
which allowy ?peratlon from either 116 V or 230 V
ac power line, Fuses are provided for both 116 V
and 230 V operat:on .
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i Theory

SECTION IV
PRINCIPLES OF OPERATION

a-1. mmonu(:non

4-2, ’I‘hls gection pm\ndes circuit theory mnalysis of

- the Model 1827 oscilloscope. Refer to the overall block
" dingram (fi gure 4- l) and the schematics in Section
VIII

4-3 GENERAL DESCRIPTION

-i 4. The Model 182’1‘ is an X-Y axis display instru-
ment designed for use with real time, sample and TDR,
and ‘spectrum analyzer plug-ins. The instrument

contnii's the CRT and its controls, low voltage and

"high voltage regulated power supplics, n horizontal
amphﬁer, and a gate nmphﬁer
' I

' 4-5. 'To obtain 4. useful dlsplny on the CRT, three’
", signals are neceasary vertical deflection, honzontal
~“deflection, and intensity. The signal requ:red for

vertical ‘deflection (Y-axis) of the CRT is supplied
. by the plug-ins. This signal is connected directly to the
CRT vertienl deﬂechon plates. The harizontal (X- a:us)
deﬂect:on signal is alzo generuted L, the plug-ins.
It is furthe? amplified by thc oscnlloscope horizonta!l
amplifiex- before being applied to the CRT honzontal
dcflechon plutes

4 6 An unblankmg gate slgnn! synchromzed to the

“start of "the horizontal sweep, is developed 'in the

plug -ins and amplified by the gate amplifier. The .

slgnnl from the CRT control grid, unhlankmg the;
v:ewmg area of the CRT. - : o

k

4 7. Slgnals f‘or honzontal deﬂechon and intensity
modulation can also bs applied to the oscilloscope
-from an external source other than the plug-ins.
Externa! mput jucks are pro\nded for this purpose,

4~8. INPUT POWER ‘Wlth power appl:ed to the power

_transformer primery windings, several secondary

- voltages are produced. They are rectified, filtered and °

- regulated, as reqmred and used as the dc gource of
-power for the various circuits of the oscilloscope and
for operahon of the plug -ins. :

4-9 HOHIZONTAL DEFLECTION The honzontai
amplifier may be used with either internal or exter-

" . nal signal sources. Positioning the HORIZONTAL

 DISPLAY switch to INT arranges the circuitry to

~operate from signals supplied from the plug-in. Ir.

this condition, —100 V is applied to the plug-in.

allowmg it to operate. and produq.,e both a sweep mgnal :

and an nnblankmg gaw slgnal

4-10. The sweep signal fron the plug-in is coupled
to the oscilloscope horizontal output rmplifier where
it is converted to a differential signal, amplified, and
applied to the CRT horizontal deflection plates.

4-11, Horizontal posntlon of the X-axis sweep signal
is controlled at the mput stajze of the horizonta! output
amplifier. A two section potentiometer, mechanically
interconnected, is used to provide both fine and coarse
positioning cémro]s from o single knob.

4-12. Horizontal amplifier gain s controlled by the
MAGNIFIER switch. Two setlings can be selected:
X1 or X10. With X1 selected, the sweep speed cor
responds to the selected plug-in sweep speed. In X10
operation the sweep speed is ten txmvs that selected
ot the time base plug-in. Co

-i 13 The unblanking gate sagnal from the plug-in is

_coupled to the gate amplifier where it ia summed with
‘the current from the INTENSITY control. Theresulting

signal is amplified and coapled through the high
voltage supply to the CRT control grid to set the
mtens:ty of the displayed s:gnals

4-14. An externally applied signal for horizoatal
deflection' may be connected to the SXT INPUT jack.

" The EXT VERNIER controls. the, externally applied

gignal and prowdes a variable gain udjustment for.
getting the X-axis display size. The EX'T COUPLING
switch prov:des for either direct (DC) vr capacitive

(AC) coupling of 'the externa! input signal. The
‘external signsal is coupled to a pre-nmphf:er. differ.

entially amplified by the output amplifier, and applied
to the CRT for horizontal deflection. Positioning and
horizortal gain con'rols ulso function with exiernal
input signals.

4-15. CIRCUIT DETAILS,

$-16.. INPUT AC PO\VEH Input line power is sup-
plied by a detachable three conductor power cord.
This cord has a standard plug for wall outlet con-
nection providing an electrical ground. Both sides of
the line power are filtered :mmedxately at the pawer
input cunnector \

4-17. The hne power tm:lsfurmer has two primary
windings. SELECTOR switch. A4S! connects these
windings in parallel for 116 V opevahon and in series
for 230 V operation. When set for use with a 116 V
source of line power, fuse A4F1 protects agamat exces-

. sive input current. When operated on230V lme power,
+ fuse A4F2 is also placed in the primary power cn-cult
‘ W:th the front panel LINE toggle switch, A2S1, in the

b4l
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. Figure 4-2, Simplf_fied Lmb-uoltage Power Supply .

ON position, power is abp]ie'd to the low-voltage power
supply tmnsfo’m:er:und LINE lamp A2DS1 lights.

4-18,  LOW-VOLTAGE POWER SUPPLY. The ' low-
‘voltage power supply produces four regulated voltages
for use throughout the oscilloscope and the plug-ina:
+100 V, 100 V, +15 V and —12.6 V. Each supply is
referenced ‘to the +100 V supply for regulation
purposes with the +100 V suppiy referenced to a 9
voit temperature-compensated: zener dicde AIA2VR2,
The +100 V and —100 V supplies are also, foldback
current limited, providing short-circuilt protection,

419. A .éim‘pl‘it_iéd block diegram of n typical low-
vollage power supply is shown in figure 4-2.
Unregulated alternating power is supplied by the

transformer, bridge rectified, and filtered. Changes in -

output - voltage caused by input voltage variation
‘or load changes are detected by the voltage sensor.
Compared ngainst a voltage reference, 'changes in
output voltage nre detected an.d applied as feedback to
the driver, which controls the series regulator. The
series regulator acts ps n varinble resistance and
operates to increase ils series resistance if the output
voltage is high or decreases resistance when the out-
put voltage is low. The action of the series regulator
is to maintain output voltage at a constant level.

4.20, Current sensing takes place simultaneously -

with voltage sensing. If the load current increnses
above a certain level, the current sensor detects the
increase as a voltage drop across the series resistor..
This increased voltage drop causes the driver to bins
the series regulator off, .

4-21. The +100° V supply is used throughout the
LVPS as a reference for the other supplies. It is both
voltage and current regulated. Refer to the LVPS
schematic while reading the following explanation.

4-22. .One of the secondary outputs of AITl is

coupled to a full-wave bridge rectifier consisting of

AlAl CR5CRS8. The rectified voltage is filtered by

AIC1, and applied through fuse A1FI to the regulator

assembly. Fusing protects the rectifiers and trans-

forme? if a regulator malfunﬁtion results in excessive
] . . " .

2 0

current flow. The regulator supplies sufficient current
to the load to kecp the output voltage at a constant
+100 volis. Series regulator A1Q1 controls load current
in order to maintain the output voltage at +100 V.

Variations in output voltage due to changes in load
or. input line voltage are sensed by differential com-
parator A1A2Q3 and Q4. If the output of the +100 V

supply changes, the full amount of the voltage change

is applied tc AIA2Q3 by A1A2VR2 while A1A2Q4

senses only a small part of the change in output

voltage. The #100 V. adjustment potentiometer

AlA2R!? set the operating point of A1A2Q4. The

output of  the differentinl comparator is coupled to

driver AIA2Q1, amplified, and used to contro} jseries
regulator A1QL '

4-23. A current limiting function is also part of the-
+100 V supply operation. Al current furnished by the
supply flows through A1AZR4. As the current require-

" ments increase to the limit of the supply capability,

the voltage drop across A1A2R4 causes A1A2Q2 to
conduct. Since the collector of A1A2Q2 and the
output ‘of differential comparator A1A2Q3/Q4 are
coupled to drive Al1A2Q1, the omount of rurrent
flowing as well ns voltage varintions control the

operation of series reguiator A1Q1, .

424. Resistors AIA2R2 and AlA2R3 are used in
conjunction with A1A2R4 for current foldback oper-

- ation. When current exceeds capability in a current

foldback circuit, the output voltage will begin te drop-
anid the load will receive less current. If the output of
the supply is short-circuited, the output current will
be limited to considerably less than the current availa-
ble at full loading. ' : '

4-25. The +100 V supply:is protected from turn-on
and turn-off voltage transients by diodes AIA2CR1
and A1A2CR2. Diede AIAYCRS provides reverse volt-
age protection for A1A2CY, : -

4-26. A separate supply is used as a current source
for A1A2Q3/Q4. This suj ply is used only in the LVPS
regulator, The ac voltage from pins 11 and 12 of A1T1

_is bridge rectified by A1A1CR1-CR4 and filtered by

AlAICIL. The supply outpit is zener regulated by -

F
' 1
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A1AZVR! to approximately 5 volts more positive than

~the +100 V output.

427, The +15-volt supply provides thren voltages.
Approximately 30 Vac p-p is furnished for plog-in
synchronization; an anregulated +27 V is furnished for
operation of the HV oscillator; and a regulated +15 V
is produced for use in the mainframe and plug-ins,

4-28, The secondary voltage developed by the power

_ transformer at pins 13 and 14 is rectified by full-

wave bridge A1A2CR9-A1A2CR12 and filtered hy
A1C2. Diode A1AICR2! provides reverse voltage
protection, Series regulator A1Q2 controls the amount
of lond current in order to maintain the output voltage
at +15 V., Variations in output voltage are sensed by
differentinl comparator  AIA2Q7 and AlA2Q8. A
reference voltage derived from the +100 V regulated
supply is applied to A1A2Q7, while A1A2Q8 samples .
any change in output voltage due to lond changes.
The +15 V adjustment potentiometer A1A2R20 sets
the operating point of A1A2Q8, The output of the dif-
ferential amplifier is coupled to driver A1A2Q5 and
used to control the series regulntor.

4-29. . Load current flows through A1A2R13. The volt-
age drop across this rosistor is used to control the
conduction of A1A2Q6, which has its collector coupled
to driver A1A1Q5, Both current varintions sensed by

“Al1A2Q6 and voltege changes sensed by the differ-

~ential amplifier ‘are coupled to driver AlAIQ5 to

control series reguintor A1Q2. Protection from turn-on
.or turn-off transients is provided by A1A2QR4. Fuse
,A1F2 protects the +15 V rectifier and transformer in
the event of a regulator short circuit. C

4-30, The —12.6-volt supply operates in & manner
similar to tha +15 V supply. Changes in output voltege
are sensed by differential comparator A1A2Q11 and
A1A2QI12 and voupled to driver A1A2Q9 which con-
trols the conduction of series regulator A1Q3. Current
‘limiting action is provided by ATA2R22 and A1A2Q10.
Fuse A1F3 protects against damage due to regulator
failure and A1A2CRS is used for voltage transient
protection. '

4-31.. Operation of the ~~100 V supply is similar to the
+100 V supply. A1A2Q156 and AiA2Q16 operate as a
differential comparator, with A1A2Q16 sensing any
change in output voltage. Transistor A1A2Q14 with.
AlA2R33 provides current limiting. Current foldback
operation reduces the current ouwnut in the event of -
a short-circuited load. Voltage and ~urrent variations
are coupled to driver A1A2Q13 which controls the
conduction’ of series regulator A1Q4. Adjustment of
the supply output volinge is accomplished with poten-
tiometer ' A1A2R40. Turn-on/turn-off protection is
furnished by AlA2ZCRS, while ATA2CK? provides
reverse voltage plotection for C9. ‘ :

4-32. GATE AMPLIFIER, The inputs to the gate .
_plifier are an unblanking gate, a chopped blanking
signal, or an externally applied input Z-uxis sigral, _

.going voltage pulse

Theory

These three signals may be present singly or simul- -
teneously, depending on zontrol settings and signals
applied. .

4-33. The unblanking gate is first applied ns a current
to.A7Q1, n common base amplifier, then combined in
the low impedance emitter circuit of A7Q5 with o
current established by the INTENSITY, FIND BEAM,
or EXT DISPLAY front-panel controls. Pressing
FIND BEAM shunts the adjusteble INTENSITY
potentiometer to increase emitter current and produce
an intensified beam, Setting the horizontal DISPLAY
to EXT supplies additional current from the —100 V
supply. This establishes an unblanking current level to
compensate for removal of the internal unblanking
signal from the plug-in, and establishes a nominal

brightness level.

4-34,' The output voltage of A7Q5 is coupled through
emitter follower A7Q6 to complimentary amplifier
A7Q7/Q8. Diodes ATCRI through A7CR4 provide n
clamping action to prevent overdriving the amplifier.

4-35. A large negative feedback from the .collectors
of A7TQ7 and A7Q8 ensures that the amplifier gain -
is very stable. Capacitors A7C6 and A7C8 provide for

" adjustment of the high frequency feedback and gain,

Decreasing the capacitonce of A7C6 decreases the

~ high frequency feedback and increases gain, while
‘decreasing the capacitance of A7C8 increases high

frequency feedback and decreases gain. Amplifier
voltage gain is approximately 10 for Z-axis signals,

4-36. The pate amplifier output unblanking signal is
tdded to the —3200 V output of the high voltage
power supply and applied to the CRT control grid.
Voltage level changes of the unblanking signal cause
corresponding changes to the CRT control grid volt-
nge. Diodes ATCR6 through ATCR9 provide isolation

.protection ucgeinst high voliage trancients from the

CRT pontrol grid.

4-37.  An aiternate trigger signal is used by multi-
channel vertical amplifier plug-ins to initiate channel
switching action. Transistors' A7Q2 und A7Q3 function
as n fast-acting switch. With A7Q2 normally conduet-
ing and A7Q3 non-conducting, the nnblanking gate

* trailing edge causes A7Q3 to conduct and A7Q2 to -

cease conducting, The switching output is differen-
tinted and- applied to A7Q4, providing a negative
for vertical amplifier charnel
switching. SRR
4-38. The input impedance to the Z-axis input is
approximately 5100 ohms. An input signal of approxi-
mately +2 volts amplitude is sufficient to blank a trace
of normal viewing intensity, while an input sighal of
—2 volts will provide unblanking. Since the gate ampli-
fier has a voltage gain of about 10, a 2-volt input will
result in a 20-volt change at the CRT grid.

- 4-39. HIGH VOLTAGE POWER SUPPLY (HVPS). The

HVPS generates three regulated voltages. Thege are

L 43

o e Wt ke




Theory

|
I

npphcd to the cathode (—3160 V), contro] grid
(=3200 V) ana post-accelerator (¢19 kV) of the CRT
to provide the accelerating potentml required to
praduce excitation of the CRT phosphor for a visible
trace, The HVPS i# shown in simplified from in fi igure
4-3, Refer to this figure, and to the schemetic in
Seetion VIII while reading the followmg explanation
of HVPS operation,

4-40, Chassis-mounted transistor Q1 and transformer .

ABAITI form an oscillator that generates approxi-

mately 36 V p-p at 40 kHz. A feedback winding on the
transformer provides the regonerutwe coupling to'

sustain oscillation, Operating power is pmv:d:-d by the
unregulated +27 V bupply 'I'he nupply source is fused
and decoupled,

441, 'I‘he 40-kHz osullulor output is stepped up by
the secondary windings of A6TI. Two half-wave
rectifiers and a voltage multiplier are used to develop
the hlgh voltages necessnry for CRT operation,

4-42, The CRT gnd voltnge is developed by halfwave
rectifier AGCR! and filter A6CI, A6C2, and A6R1
through A6R5. The display intensity lower limit, deter-
mined by the CRT grid voltage level, is adjusted by
A6R2. The CRT cathode voltage and the focusing volt-

rage, approximately —2270 V, are developed by half-
wave rectifier AGCR4 and filter A6C3, A6C4, and
ABRT. A6RS is part of o voltage: divider that drops.

the —3150 V to —2270 V for focus control. Diodes

'A6CR5 and ABCR6 prevent the CRT grid from

becoming positive with respect ‘to the cathode. The
CRT post-accelerator voltage. is developed by high-
voltage multiplier assembly All,

4-43. Vnnntmns in high voltage output are fed back

ta the high-voltage regulator circuitry consisting of
“AMQ1, A10Q2, A10Q3, and associated, components.
-The regulator controls the high voltage oscil]ator bias
to maintain high voltage at a constant hevel If, for ex-

nmplv the CRT cathode voltage tends to decrease, (go :

Model 182T

more positive), o positivegoing signal is applied
through the regulator to the base of oscillator QL. The
oscillator then conducis for a greater penod of time,
causing a lnrger voltoge change nt the primary of
A6T1, This increnses the secondary voltage to restore
cathode voltage to the desired level. .

4-44. The high-voltage regulator monitors CRT
cathude voltage through coupling network A6R9 and
A6CH. Resistors A10R3 and A1OR4 form -n voltage
divider between +100 V and the coupling network out-

_ put. AJOR3 adjusts the operating level of FET A10Ql,

High voltage fluctuations are sensed by Al10Q1 and
amplified by A10Q2 and A10Q3. Diedes A10CR4 and
A1OCR5 provide clamping action to prevent over-
driving the high-voltage oscillator. The regulator out-
put is applied through the regenerative winding of
ABT1 as bias to the base of Ql, thereby. controlling

_ high-voltage oscillator drive,

4-45, CALIBRATOR. The calibrator provides outputs
of 10 volts and 250 millivolts at approximately 1-kHz,
The calibrator output is a negative-going waveform..

4-46. 'Transistors A2Qi and A2Q2 oacillate at a rate
determined by the time constant of associnted RC
components. A2CR1 disconnects the collector of

© A2Q2 from the negahve d:schnrge of A2C3 and A2Q2

cuts off, resulting in a foster rise time. Diodes A2CR2
and A2CR3 protect the transistors from voltage brenk-

‘down. A filter network, A2L1 and A2C4, isolaies the

multmbrntnr from the —100 V supply.
4-47. Wnth A2Q2 conducting, voltage dmder A2R17,

" A2R18, and A2R19 divides the —100 V supply volt-

age. The_ values selected for these resistors permit the
output of 10 V and 250 mV. Thege two outputs are
available at the front panel and may be used for
probe compensation adjustment and horizontal or ver-
tical sensitivity calibration checks.

3-46. HORIZONTAL AMPLIFIER. The lnpu!.s to the
homontéd amplifier are an internal sweep s:gnnl from

|
' .

_HALF WAVE
. | RECTIFIER
| 8 FILTER
' ¥
[ HIGH HIGH ]  HALF WAVE N
VOLTAGE ' VOLTAGE : RECTIFIER 7 11
5 " QSCILLATOR TRANSFORMER ‘A FILTER | 1
\. T g
— 3
t
N
. : - : S L_. . VOLTAGE .
R ‘ . ‘ : MULTIPLIER 1 i
: HIgH
VOLTAGE

I REGULATOR

1837-008

- Figure 4-3. ngh uo.’tage Power Supply Block D:agram
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the plug-in or an external signal applied to the hori-
zontal EXT INPUT jack. Positioning the horizontal
DISPLAY to INT grounds the input of the preampli-
fier and disconnects the external signnl preamplifier
from the output amplifier. The internal sweep signal

~ is connected through the horizontal DISPLAY switch
. to the output amplifier, :

'4-49.  Positioning horizontal DISPLAY to EXT discon-

nects the internal sweep signnl and connects the
external signal through the preamplifier to the output
amplifier, With EXT selected, the umplitude of the
signal from the preamplifier is adjustable by rotating
the EXT VERNI%R control, When the centrol is.in the
CAL detent position the output amplitude of the
preamplifier is determined by the input amplitude.

4-50. The selected signnl is applied to the ‘output
amplifier and summed with a current established by
the horizontal POSITION control. A horizontal
MAGNIFIER allows the gain to be increased by n
factor of 10 (X10) or to be directly related to the
amplitude of the input signal (XI). The -resulting
current is converted to a differential signal, amplified,

and applied to the horizontal deflection plates of the :
‘CRT. - : . _

- 4-51.  An external signal applied to:the preamplifier

is coupled through a divider composed of ASR5 and

* AGRS to A5QL. The output of ABQ?2 is coupled through

the horizontal EXT VERNER and the horizontal DIS-
PLAY ‘switch. The high input impedance of ABQ1,
in conjunction with the voltege divider and ABR4,
provides a 1 megohm load 'to the external circuit.
Transistor A5Q2 is an emitter follower thnt supplies
a.current, determined by A6R15 and the EX'T VER-
NIER control, to ABQ3. e

452 A vernier balance adjustment A5R11 is used
;. to ‘establish a zero input voltage reference level.

This eliminates horizonta! dc shift as the EXT VER.

. NIER control is rotated. The EXT VERNIER provides

a range of control of the deflection factor when an
EXT INPUT signal is used for horizontal deflection,
It has sufficient range to change the deflection factor

by at least 10,

4-53. The input signal to A5Q3 is sunimed in the low
impedance emitter circuit with a current established

'by the horizontal POSITION contrels, Fine and coarse

positioning operate from a single control, and are

mechanically interconnected. Rotating 'the control

first provides fine positioning. When the limit of

-available rotation of the fine position potentiometer
- has been reached, the coarse positioning potentio-
. meter becomes effective, ‘ ‘

4

'l‘heor;v

4-64. The output of AGQ3 is coupled through emitter-
follower ASQ4 to differential amplifier ABQS and
ASQ7,. The low impedance necessary to drive AGQS is
provided by A5Q4, and A5Q6 maintains a similar low
impedance voltage source for ABQ7.

455, "The position of the MAGNIFIER switch ABSA
selects either of two values of emitter degeneration

between ABQ5 and A5Q7 and controls the gain. As -

degencration decreases, gain increases, Two gain
levels are provided, X1, and X10. Each has an ad-
justable element to provide for calibration of the gain.
With X1 magnification sclected, ABR46 is used to set
the gain. With X10 magnification selected ASR44 sets
the gain. The emitter potentials of AGQS5 and AbQ7 are
balanced by A5R49. This prevents horizontal de shift
as the MAGNIFIER control is switched between
ranges. . o E

]

4-56. The differential signal at the collectors of ABQS5

and A5QY7 is applied to current-fed operational ampli-
fiers = A5QI1/A5Q12/A5Q13 . and ABQB/ABQY/
A5Q10. The amplifier low frequency gain is very
stable ‘because of the large negative feedback
employed, and the high frequency feedback for each
side of the amplifier is separately adjustable, High
frequency feedback from the collectors of ABQ12/
ABQIS to the base of A5QI1 is controlled by A5C28;

" high frequency feedback from the collectors of ABQ9/
A5Q10 to the base of AKQS is. controlled by A5C21.

Capacitor A5C24 ndjusts the ratio of fesdback for each
side of the amplifier. The output of the amplifiers is
a voltage that is connected to the horizontal deflection
plates of the CRT. _ ‘ :

“457. Diodes ' ASCR9/ASCRI0 and' ASCR4/AGCRG
‘limit the output to the deflection plates to prevent
ASCR3 prevent

overdriving. 'Diodes AS5CRS nnd_

A5Q5 and ABQ7 from saturating.

4-58.  Pressing the 'FIND BEAM control disables
diode limiter AGCR4/A5CR5 and blocks the signal to

A5Q8. The differential gain is effectively cut in half,

and the horizontal defiection of the beam is confined
to the limits of the CRT. _ '

4-59. POWERSUPPLY DECOUPLING. Decouplingnet.

works are used on each:etched circuit assembly for
the supply voltages, The uee of decoupling is important
to prevent extraneous signals or noise from being

introduced into circuitry from the power supplies or

supply leads. Decoupling also prevents transients
originating in other circuits from being introduced.

i
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Perfonnnnce Check

SECTION V-

' PERFORMANCE CHECK AND ADJUSTMENTS

¢

5-1 - INTRODUCTION.
5—2 This sectmn contains step-by stnp procedures
for checking inatrument performance and for maeking
oll internal adjustments, Performance checks should
be made in numerical sequence for best results, Also
included are test setup illustrations and a list of
recommended test equipment.

5-3 The Model 182T is intended for use with a
‘number. of . different plug-ins. These plug-ins are
classified o8 real time, sampling ond TDR, and fre
quency domain. Certain features of the mainframe

"apply only to real time plugins. The performance

checks ond ndjustment procedures note when these
differences occur and indicate which group of plug-
 ins hsted below are covered by the procedures

* Group A -

: Grdup B
" Real Time Plug-ing . Sampling and TDR, -
e, o Frequency Domain Plug-ins
‘Model Numbers _ Model Numbers

f

“1810A, 1811A, 1815A/B,
1818A, 85574, 83698,
:8706A ‘

" 1801A, 18034, 1804A,
. 1805A, 1806A, 1807A,
| 1808A, 18094, 1820C,
i8214, 1824A, 1825A

' 5-4. EQUIPMENT REQUIRED. '~

- 56, A complete‘list of required test equipment and

. accessories is given in table’ 5-1, Test equipment
cqluvalent to that recommended may be substituted, -
provnded it meets the requived charucteristics listed -
in table 5-1. I‘or best results, uqe recently calibrated
test eqmpment v :

5.6, PEnFonMAncs ¢HEcKs. ,
5-7 The perfonnance} checks gwen in thts sectmn
aré suitable for incoming inspections, preventative

' maintenance, and troubleshootmg The '¢hecks are
designed to verify thc pubhshed lnstrument specifi-.

cations. Perform the 'dhecks in the order gwen, and /
record the measur¢d/information on the perfonnance j

‘check ref:ord nt the end of this sectmn

l;l\"‘, N ,

1]

1

5-8. ADJUSTMENTS.

6-9. The adjustment procedures are arranged in n
recommended sequence. While most adjustments may
be made independently, it is recommended that
adjustments be made sequentially as a number of
adjusiments are directly related to preceding or
following ndjustments.

5-10. PERFORMANCE cm-:cx RECORD.

5-11. Each mensuremcnt point in the performance
“check is repeated in the performance check record.
‘The pages may be removed for tiling. The first time
the performance check is made, enter the resuits on
the performance check record nnd file it for future
reference, - - .

i
t

512 PRELIMINAHY sewp

_ 513. Set the llne voltage SELECTOR switch, located
on rear panel, to desired power line operating voltage
(116 V ac or 230 V nc) Connect instrument to line

" power source and ‘apply power by turning LINE power
switch' ON. Allow fifteen minutes for warm-up. Do
nat install plug -ins.

5- 14, PERFORMANCE CHE(.K PHOCE-
DUHES

5-185. CALIBRATOH The calibrator function is typi-
cally used with group A'plug-ins only. This check can
be eliminated when using group B plug-ins

Specnﬁcntlon. The calibrator outputs are 10 V and
250 mV, 1-kHz square wave with i rise time of less
than 3 ps. The calibrator is checked by'comparison:
with a ‘known nmphtud’e signal.

516, Pet-form calibrator check ns follows:

S : o '
. 8, Set controls as follows:

~ /MAGNIFIER .0...0vvsen.. e X10
- ", DISPLAY........... T TR . EXT
J 'EXTCOUPLING .....covennnnns . AC

;

b. ' Connect 10 V p-p signal from voltmeter cali-

L b}ator to EXT INPUT.

¢ Obtain honzontal trace by ndjust:ng INTEN
SITY FOCUS and.POSITION controls

P .-: ! . -, ’ o .j‘ ) ‘_ ' . 5_1
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Table 5-1, Recommended Test Equipment

. Model 1827

Calibrator
’ b .

Test Oscilloscope

i )

~ "T'est Oscillator :

Digital -
Voltmeter

‘ Diﬁdér Proﬂe,
'Squnre-wnve
‘Generator .
’I‘ime-;llnrk _
'Genemtor_ :
Divider Probe
BNC Tee
'BNC Cable

BNC Cable (2)

HP Modél 180C
w/1805A & 1825A

HP Model 652A

HP Mndm‘ J465A

HP Model K05

3440A

HP Model

“|211B
|HP Model 2264

HP Model 10002B
HP Part No, 1250-

10781

HP Model 1065024
HP Model 10501

Instrument Required Required

. Type © Mode! Characteristics For
Voltmeter HPModel 745A or 1,2, 10 V p-p 20.2% Calibrator Check
£920B Magnifier Check

Sensitivity; 1 V/div
Sweep Speed: 1 ps
Rise Time: 3 us
Mnin Sweep Output

60 kHz - 5 MHz nt -
10V pp -

£100 Vde £0.6%

2.6 mA 2%

Ratio 1000:1 -
3000 Vde, £0.1%

200-kHz 1 V, pp
Rise Time:; 30 us

1-ms markers

* Ratio 60;1 3% -
* BNC 50-chm

é inch
44 inch

. Horiz Gain Adj

. Phuse Adj
Check & Adj

" Adj.

Calibrator Check ‘
Gate Amp! Respanse Adj| .
Transient Response Adj

Bandwidth Check .
Trace Alignment Adj

Phase Adj

LVPS Adj
HVPS Adj
HVPS Adj

Transient
Response Adj

Horiz Linearity Adj
Gnte Ampl Response Adj]

Transient Response Adj
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"4’ Adjust EXT VERNIER to obtain displayed
trace of exactly 10 divisions,

e Disconneci voltmeter “calibrator from EXT
INPUT. Do not disturb EXT VERNIER setting.
"' f Connect CALIBRATOR 10 V output to EXT
INPUT. |

g. - Note displnyo.;d.trnce of 10 £0.1 divisions,

h. Diséonn]ect CALIBRATOR 10 V output from
EXT INPUT. ' ‘ '

i Observe CALIBRATOR 10 V output using
monotor oscilloscope, ‘ :

j. Rise time of calibrator waveform (lending edge)

should be 3 us or less, Rise time is measured at 10%
to 90% amplitude points. ‘ ;

NOTE

The, 250 mV output should be corvect
after checking the 10 V output, however .
the 250 mV can be checked by comparison
to o known source. '

'5.17. MAGNIFIER. This check is appl' able to both

group A or group B plug-ins, ‘however colibration is

“ relatively unimportant when using. group B plug-ins,

‘ . . .
Specificatirz:: sweep magnifier increases gain by

A

'factors of X1 and X10. The magnifier is checked by -

applying a known signal ond verifying that the multi-
ple of ‘the switch setting is displayed on the CRT
screen. - : S

5-18. Perfdnn magnifier check as follows:

' a Set controls as follows:

" MAGNIFIER .. oevvrreesernrersesrsns e XI
DISPLAY...c...00vrerns R EXT
. "EXT VERNIER............ .. CAL

b. Connect 10 V pp signal fron voltméter cali-
brator output to EXT INPUT. :

c. Note displayed trace of 10 £0.5 divisions.

L do-Set voltmeter calibrator for output of 1 V p-p.

e. Set MAGNIFIER to X0,

*".f. Note displayed trace of 10 205 divisions.

A ;
N

_ 5-19. ‘BANDWIDTH. This check is applicable only
when using group A plug-ins in high frequency X-Y
_applications. Bandwidth is relatively unimportant
when using group B plug-ins.

r

i Perf;)rmnnce Check

Specification: dc coupled, dc to & MHz, ac coupled
5 MHz To check bandwidth, n test oscillator is used
to apply 50-kHz, 10-div display. The frequency is then
incrensed to 5 MHz. The signal amplitude should be
7 I div or greater.,

¥

520, Perform bandwidth check as follows:

"a. Apply a 60kHz signal from test oscillator to
HORIZONTAL EXT INPUT connector.

b. Set MAGNIFIER control to X1 and adjust
INTENSITY for visible display, |

¢, Adjust test oscillator amplitude and Model

" 182T POSITION controls for a 10-div display.

d. Note indication on test oscillator output meter.

e, Incrense test oscillator output frequency to
5 MHz. '

f, Incrense test oscillator output to that noted in
step d. '

g. Display deflection should be >7.i div.

h. If deflection is Yess than 7.1 div verify Phase/
Bandwidth switch, A5S1, is in Bandwidth position.

5-21. FIND BEAM. This check I applicable whe

using either group A or group B plug-ins, ;

Specification: display returns to viewing aren of CRT
when FIND BEAM is pressed. To check FIND BEAM
the display is positioned off screen and when FIND
BEAM pushbutton is pressed display retums to

_ screen. ‘

522. Perform FIND BEAM check ns follows:

‘a.  Set controls as foliows:

fully cow
fully cow

INTENSITY ..oovennennnns Prrras
POSITION ....oocvnivnrsnrvirnrs

b. Press FIND BE:AM pushbutton.

c. Note that intensified beam is displayed.

. B-23. Tlﬁs completes the'Perfohnnnce Check. If the

instrument does not meet specifications as listed in
table 1-1, the Adjustment Procedure that follows should
be accomplished. If this does not result in satisfactory
instrument performance refer to Section VIII of this’
manual for troubleshooting and maintenance infor-
mation. ’ :
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Adjustments

5-24. ADJUSTMENT PROCEDURE.

Read the Safety Summary at the front of
this manual before performing ndjust
ment procedures.

525, The foilowing paragraphs describe the pro- .

cedure to calibrate the instrument so that it will per-
form ns specified in table l-1. Use the equipment
recommended in table 5-1 or similar equipment having
at least cquivalent characteristics. Use enly a non-
metallic adjustment tool. Arliustment locntions are
identified in figure 5-4,

5-26. The adjustment prpcedureé should be performed

in the sequence listed since some adjustments are
dependent on control settings and results of previous
steps. The adjustments may be nccomplished indi-
vidually, if. desired, by referring to the preliminary
control settings and the steps before the desired pro-
cedure, ‘

5.27. COVER REMOVAL. To gain nccess to the adj-
ustments, top and bottom covers and the rear LVPS
nccess panel must be removed as shown in fi gure 5-1.
Remove the covers as follows:;

a, Enau.re that LINE power swnch is OFF; dis-
connect power plug from ac power gource,

Cr by ﬁelense 3 quarter-lum fnsleners on each side

of mstrument Cover retmners will be completely free. -

¢ Loosen 2 cnptwe screws located on handle"

ends. _ : |

d.' Remove top cover by exponding open 'end
Bhghtly and pulling away from mstrument '

e Remove bottom cover by extendmg tilt stand,
expandmg open end of cover, and pulling away from
mstrument

- . Remove rear access cover by reIensmg single -

guarter-turn fnstener

:

5-20. PRELIMINARY ADJUSTMENT SETUP. Install

‘plug-ing in Model 182T. Set line voltage SELECTOR
'gwitch, located on rear panel, to desired power line
operating voltage 115 V ac¢ or 230 V ac. Connect
instrument to line power source and apply power by
turning LINE power switch ON. Allow ﬁfteen minutes
for warm-up,

5-29 LOW VOI:_.TAGE POWER SUPPLY (LVPS). This
adjustment is epplicable when using either group A or
group B plug-ins. Perform LVPS sdjustment as follows:

)

64

Model 182T

H
LOOSEN 2
CArTIVE SCREWS

RELEASE 3
FASTENERS ON EACH
EXTEND TILT  SIDE

.. STAND : 0o 1827008

Figure 5-1, Cover Removal

a. Using dlgltnl voltmeter measure voltages at
test po:ntb listed in table 5-2. Adjustment locations
ure shown i in ﬁgure 5-2.

' NOTE

Tolerances listed in table 52 are not

. critical to actual 'instrument, operatmn,
' but should be adhered to if plug -in inter-
_chnngeablhty among mmnfmmes is de-

sired.

Table 5-2. Low Voltage Power Supply Adjustments
Test Points Measure ' * Adjust
AIA2TP4 | —100 V0.1V {  AIA2R40°
ATA2TPI +100 V0.1V Al1A2RI1]
AIA2TP3 —126V 10,1V AlA2R29
AlA2TP2 | +16 V0.1V AlAZR20

5-30. HIGH VOLTAGE POWER SUPPLY (HVPS). This

" adjustment is applicable when using either group A

or group B plug «ins. Tight voltage tolerance is only
necessary to single sweep applications of group A
plug -ins. Perform HVPS adjustment as followe:

. Contact with high-voltage power supply
'voltage can resu]t in injury or death. -

a. Momtor -100 Vat A1A2TP4 withdc voltmeter
. usmg a 1000:1 divider probe,

b "Observe voltage reading and note result.'
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Adjustmehm :

e 'y /a
=

'h
A

e\ - Iﬂl /) I
’. —3 ‘ Am pA.dhﬂﬂllﬁlrJ
:‘tu _|-:-

TP3
——— T ——
-l12.6v ADJ

TP4 R

——T " gt
=100V ADJ

Figure 5-2. Low Voltage Supply Adjustments

c. Multiply 31,50 by result obtained in step b.

a Monitor voliage at ABTP! w1th de voltmeter
using 1000:1 divider probe.

e. Adjust HV Adj, AI0R3, to obtain same vol-
tage reading as calculated in step c.
531. ASTIGMATISM. This adjustment is applicable
when using either group A or group B plug-ins. When
using group B plug-ins adjust vertical controls so

spot contains no ‘appreciable noise. Perform astig-

tnatism sdjustment as follows'

a. - Set DISPLAY to EXT.

b Center low intensity spot with HORIZONTAL
‘ POSI'I'&ON controls.

_E.extmg'umh spoL

TP2 . R20 TPI  RY
--’-"\/""-_-'
+I5V ADJ

| ——r
IOV ADY

1827-007

' i

¢. Adjust FOCUS ﬁnd ASTIG front-panel screw-

. driver adjustrent for smallest round spot.

5-32. INTENSITY LIMIT. This adjustment is appli-

cable when using either group A or group B plug-ins.
The intensity limit normally needs adjustment at time

" of CRT replacement only. Adjustment is only impor

tant to single sweep application with group A plug-
ins. Perform: intensity limit adjustment as follows:

a Set DISPL.AYtoEXT. |

b. Set INTENSI'I'Y control to center (12 o clock)
posmon. Do

dJust Intensity Limit Adj, AG6R2, to just

5-6 .
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. ininput,

" Perform trace alignment as follows:

- trace parallel to vertiqal graticule Jine,

Adjustments

5-33. TRACE ALIGNMENT. This adjustment is appli-
cable when using either group A or group B plug-ins.
When using group B plug-ins, the front-panc] TRACE
ALIGN can be set using any free-running trace or an
input into the external horizontal input. Y align can
be set with any vertical information inserted with
horizontal in EXT and no external input applied.

a. Set MAGNIF]ER to XI.
b. Set EXT COUPLING to AC. B

¢. Connect tést oscillator 400-Hz, 10 V-output

to EXT INPUT.

d. Position trace on center horizontal graticule
line. ‘ :

e. Set INTENSITY and FOCUS to view sharply

defined trace, . _
f. Adjust TRACE ALIGN frontpanel screw-

driver' adjustment, A2R23, to align trace parallel to

" horizontal graticule line.

g Connect test oscillator 400-Hz, 10 V-output to '

i

_ vertical plug-in. .
' h, Set plug-in controls to obtain vertical trace.

i Adjust Y ALIGN Adj, AGR6, to align vertical

f
!

. NOTE '
* Exact adjustment is very important if re-
peatable rise times are to be obtained in

-both +UP and '—UP operations ‘of the
- vertical plug-in. '

. Disconnect test oscillator from vertical plug-

t
I

.5-34. GATE AMPLIFIER RESPONSE. This adjustment
" is applicable only when using group A plug-ins at

_fast sweep speeds. Perform gate amplifier response
adjustment as follows: o

a, Set following controls as applicable:

DISPLAY ..o vei i s 'INT,
Main TimesDiv......... Cerrersrnrs » Olus:
Main Vernier Jovovvnniveniiiinnennns CAL
Sweep Mde .......... sriesanpenenss AUTO -
Sweep Disolay .....ovvvvenniennnn, .. MAIN
Delayed Time/Div ......0c.c0vu0es ».. OFF

b. Set monitor os_ciiloscoﬁe_ controls as follows:

Model 182T

Volts/Div. .. ciiiviviiiniisrrireensns .

0.2

Time/Liiv...,. Farersrans N S (% 1T
Trigger Source........ N +.. INT
Slope ...... brenrernes berrbaararaea R

: Coupling............ rrreres verirerress  DC

- ¢ Using 50;1 divider probe and monitor oscillo-
scope, observe signal at collector of  A7QS.

d. Rotate INTENSITY control cw for gate nmpli-

- tude of 6 divisions (approximately 60 V).

e, Adjust Gnté Resp A'dj No. 2, A7CB, and Gate
Resp Adj No. 1, ATC8, for optimum fast rise time and
pulse flat-tep response, ‘ '

f. Disconnect monitor oscilloscope,

5-35. DC BALANCE. This adjustment is applicable

- when using either group A or group B plug-ins.

Perform dc balance adjustment ns follows:
a. Set MAGNIFIER to X10.
b. Set DISPLAY to EXT,
| ¢, Center spot with POSITION control,

d. Set MAGNIFIERto X1
- e 'Adjust DC Bal Adj, ABRA49, to recenter spot.

f. Repeat steps a thmﬁgh e until spot does not

shift from center while switching MAGNIFIERj_ from

X1 to X10.

5-36. VERNIER BALANCE. This adjustment is appli-
cable when using either group A or group B plug-ins.
Perform vernier balance adjustment as follows:

a. Set MAGNIFIER to X1.

b.  Rotate EXT VERNIER from CAL position to
fully cew. . :

¢. Center spot wiih POSITIOPI«T control,
d. . Set EXT VERNIER to CAL.
e Adjlust Vern Bal Adj, A5R11, to recenter enot.

f. . Repeat steps b through e until spot does not
shift from center when EXT VERNIER is rotated.

' 5-37. HORIZONTAL GAIN, This adjustment is appli-

cable when using either group A or group B plug-ins
but critical only to interchangeability of time bases
of group A. When using group B plug-ins, gain is
not critical and adjustment may be accomplished by
inserting any known peak-to-peak voltage into EXT
HORIZONTAL INPUT. Perform horizontal gain ad-
justment as follows: : ' , ‘

4
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a. Set controls as follows:

- 'HORIZONTAL DISPLAY....... EXT
'HORIZONTAL MAGNIFIER . e X1
EXT VERNIER.......... verrersirsers CAL

b Check +100 V supply for +100 V 20,1 V,

¢. Connect 40-kxlohm 0.1% 1/2 W resistor

between +100 V supply and emitter of AGQ3, Keep

" connection lead length short as possible to avoid
" stray pick-up or oscillations.

CAUTION

With resistor disconnected, +100 V s
present at open lend of resistor. Do not
leave - resistor connected throughout
adjustment as thermal rise will shift
current reference,

d Adjust HOR[ZON"[‘AL POSITIO'\I to center

left-hand spot exnctly on left-hand (first) vertical

grnticule line.

e. While nlternately connectmg nnd discon-
necting resistor to emitter of A5Q3, adjust X1 Gain
— " Adj, ABR48, for exactly 10-major dmsxons of sepnrn

© tion between spot posnhons

f. Set HORIZONTAL DISPLAY to INT and plug-

in for 1. ms/div sweep speed.

A Apply I-ms markers. fmm timemark gen-
, erator to input of vertlcn! plug-in,
K h. AdJust pIug -in tlm:ng for | ms»'dw to obtmn
precisely one marker per division.

. i SetHORIZONTAL MAGNIFIER to X10.

', Adjust X10 Gain Adj, A6R44, to obtain display

of exactly 1 marker for 10 divisions.
k. Disconnect time-mark generator,

. 1. Disconnect 40-kilohm resistor from +100 V
supply. '

5-38. PHASE ADJUSTMENT. This adjustment is ap-
plicable only when using group A plug-ins for X-Y
application, Perform phase adjustment as follows:

a. Set controls as follows:

" Phase/Bandwidth Switch...........
HORIZONTAL MAGNIFIER .......... . Xt
HORIZONTAL DISPLAY....... PN EXT
EXTVERNIER ......covnevnrnnerinnss CAL

)

(N

Adjustments

b. Connect 10-kHz sinewave output of test
oscillator to HORIZONTAL EXT INPU'I‘ and to verti
cal plug-in channel A input

e. Adjust test oscillator output to obtain 8div
dmplny.

d. Adjust Input Comp Adj, A5C9, for display of
single diagonal line (no phase shift),

e, Set test oscillator for output ot lOO-kHz sine
wave.

‘f.  Adjust Phase Adj, A5C12, for dlsplny of single
dingonal line (no phase shift). _

g. Repeat steps b thmugh f until no phase shift
occurs for either frequency.

'h. Disconnect test oscillator.

I Return Phase/Bandwidth switch to Bandwidth
position.

5-39 TRANSIENT RESPONSE. This adjustmentisnp-
phcnble when using group A plug-ins and only after
major repairs or complete board replacement has been
made. Omit this adjustment procedure for normal
calibration and perform the Horizontal Lmennty ad-
Justment

“a. Use test setup (figure ?-3).

MONITOR

QCiLLOSCOPE © Model 1827

MAIN SWEEP
CUTPUT ON -
REAR PANEL

EXT
INPUT

NERTICAL

INPUT

SQUARE WAVE
GENERATOR

. CUTPUT 300 .
Lo J
- |

800 TEE 3T

Figure §-3. Tranaient Response Ady. «vst Setup

b. Set DISPLAY to EXT.

1
-¢. Set square wave generator for an output of
1 V p-p at 200-kHz repetition rate.

d. Set monitor oscilloscope time base to 1 ps/div

" and synchromze monitor osctlloscope with 200-kHz

sugnal
f
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Adjustments

e, Adjust verticol plug-in volts/div and vernier
controls to obtain an 8-div. display.

f. Observe displayed waveform, At this stage of
adjustment waveform will typically exhibit 6% (ap-
proximately 0.5 div) overshoot. If overshoot is greater,
adjust HF Adj No. 1 AC21, HF Adj No. @ AGC24,
and HE Adj No. 3 AGC28 to obtain flat-top response
with approximately 5% overshoot on lower right-hand
corner of displayed pulse. - ‘ ' \

NOTE

Capacitors for HF Adj No. 1 and HF Adj
No. i} should ‘be adjusted so their slugs nre
almost equally extended.

5-40, HORIZONTAL LINEARITY. This adjustment is
applicable only when using group A plug-ins at fost
sweep speeds, Before proceeding with this ndjustment
check linearity and if magnified sweep timing is within
specifications do not perform this adjustment. To
perform horizontal linearity check proceed os follows:

NOTE |
Ensure that time base hns been properly

calibrated  hefore proceeding with this
adjustm_t;nt.

Model 1827
a. Set H.ORIZONTAL DISPLAY to INT.

b, Connect 4 V pp, 50-MHz sine-wave output
from time-mark generator to verticql input.

e Set HORIZONTAL MAGN IFIER TO X10.

d. Select fostest sweep speed (05 or 1 ps/div)
and obtain display. ' ‘

e, Adjust HF Adj No, I, A5C20, No. 2, ABC24,
nnd No. 3, ABC28, for best overall linearity of center
80 divisions of ayailable display, Use HORIZONTAL
POSITION control to pemnit viewing right, center,
and left portions of display. HF Adj No. 1 nffects
right portion, HF Adj No. 2, center portion, and HF
Adj No. 3, left portion of sweep.

f. Disconnect time-mark generator.

5-41. Tnis cdmpletes the ndjustment procedure. If
desired, the instrument performance may be tested to
specifications using the Performance Check proce-

dure. If satisfoctory adjustment or instrument per-

formance is not obtrined refer to Section VIII of this
manual for treuble-shooting information,
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PERFORMANCE CHECK RECORD

—— -
o VS p—p R Y

'FIND BEAM

on Screen

MQDEL 1827
Instrument Serial Number — Date
Check Specification Measured
- CALIBRATOR

Amplitedé 10 div £ 0,1 div

Rise Time <3 us
MAGNIFIER

X1 10 div £ 0,6 div

X10 10 div £ 0.6 div
BANDWIDTH' »7.1 div

> Intensified Bzam
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) .
. . 1 |

INTENSITY LIMIT
ADJUST
AGR2

HIGH VOLTAGE
ADY

AlOR3

HIGH VOLTAGE
TEST. POINT

- A6 TP)

VERN BAL X1 GAIN
ADJ ABRn A5

INPUT e
COMP
Abco

PHASE -
BANDWITH

A5s3 1

PHASE ADJ
A5CI2

X10 GAIN DC BAL
R46 A5P44 ASRay

Y ALIGN
ABRSE)

Performance bheck

GATE RESPONSE
ADJ NOo! ATcCB

HF. ADJ
NOe 3
' A5czB
LA L " ' . ,
|
HF ADJ ' H.F. ADJ, GATE RESPONSE
NOe! NOs 2 " ADJ. NOe2
' A5 c2) AS5c24 ATcCs
\ 17009
|
31 ;
- !
|
. 5 Figure 54.

Adjustment Locations
&9
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Replacenble Durts

)

. SECTION VI

REPLACEABLE PARTS

'6-1, INTRODUCTION.

G2, ‘I‘his‘ubction contains information for urdcring:

replacement parts. The nbbreviations uvsed in the
parts list are deseribed in table 6-1, Table 62 lists

the parts in alphanumeric order by reference des-

ignation und includes the manufacturer and’manu-
facturcr’s port number, Table 6} contains the list
of manufacturers’ codes, '

63 ORDERING INFORMATION.

‘r

. 64, To obtain replacement parts from Hewlett-Pack-

ard, address order or inquiry to the nearest Heowlett-
' Packard Sales/Service Office und supply the follow-

~ ing information:

H .
'
1

[

L

a. Instrument model and serinl number,
b. 1 HP part numi)er of itetﬁ(s).

¢, Quantity of px;rt(s) degired.

d. Réfefence destynation of part(s).

6.5, To order o part not listed in the table, pﬁm’de
the following information:

a. Instrument model and serial number.

b. Description of the part, including function
and location in the instrument,

: c Quantity denired.

‘Table 61 Abbhreviutions fof_ Replaceable Parts List

[} . N , . v '.
o A AMPERE(5) ' H HENRY(IES) NPN  NEGATIVEPCSITIVE. RWV  REVERSE WORKING
: ASSY  ASSEMBLY HG MLRCURY - . . NEGATIVE VOLTAGE
' v i HP HEWLETT-PACKARD  NSRB  NOT SEPARATELY
BD ' - BOARDIS) .HZ HERTZ REPLACEABLE - SB SLOW-BLOW
BH ' 1 BINDERHEAD ! " SCR 5ILICON CONTROLLED
BP, .  BANDPASS IF INTERMEDIATE FREQ. : o Y ‘' RECIIFIER
Co T e . IMPG JMPREGRATED OBD ORDERBY SE SELENIUM
T CENTI 10'9) INCD INCANDESCENT DESCRIPTION % SEG SECONDIS)
CAR  CARBON - INCL. - INCLUDE{S} OH OVAL HEAD BECT  SECTION(S)
CCW ' COUNTERCLOCKWISE NS INSULATIONIED) OX  OXIDE ‘ 81’ SILICON
= CER . CERAMIC " INT INTERNAL S SILVER
C GMO . CABINET MOUNT ONLY : P PEAK 5L 5LIDE
'] . COAX CDAXIAL. . - K o KIo 003 PC PRINTED (ETCHED) SP ' SINGLEPOLE
COEF  COEFFICIENT KG ' KILOGRAM CIRCUITIS) . SPL\  SPECIAL
COMP  COMPOSITION: : » PF PICOFARADS ST ' SINGLE THROW .
" CONN  CONNECTORIS) LB POUNDIS) PHL.  PHILLIPS STD . STANDARD
. 'CRT ° CATHODE-RAY TUBE LH LEFT HAND PIV * PEAK INVERSE .
cw CLOCKWISE LIN, - LINEAR TAPER. - VOLTAGE[S) TA . TANTALUM
C : , LOG LOGARITHMIC TAPER PNP  POSITIVENEGATIVE: TD TIME DELAY
DR + B pect (10 LPF LOW-PASS FILTER{S) POSITIVE . TFL TEFLON
- DEPC  DEPOSITEDCARBON = LVR LEVER : . PARTOQF - TGL TOGGLE
bp DOUBLE POLE ' . PORC PORCELAIN THYR  THYRISTOR
OT - DOUBLE THROW M MILLI 103} POS  POSITIONIS) TE - TITANIUM
T ’ MEG MEGA [105) POT ' POTENTIOMETERIS) TNLDIO TUNNEL DIODEIS)
ELECT "ELECYROLYTIC MET FILM METALFILM PP : PEAK-TO-PEAK TOL TOLERANCE
ENCAP ENCAPSULATED * METOX  METAL OXIDE " PRGM PROGRAM TRIM  TRIMMER:
: EAT EXTERKAL MFR MANUFACTURER Ps POLYSTYRENE . ’
R ' MINAT  MINIATURE PWV . PEAK WORKING U MICRO 1106)
F FARADIS} - MOM MOMENTARY NOLTAGE
FET FIELD-EFFECT . MTG MOUNTING ; v VOLTS
§ " TRANSISTORIS) My MYLAR RECT RECTIFIERIS) VAR . VARIABLE :
'FH FLAT HEAD , f RF RADIO FREQUENCY VOCW  DCWORKING VOLTIS)
FILH  FILLISTER HEAD N NANO (109 RF}  RADIO FREQUENCY '
“FXD  FIXED N/C NORMALLY CLOSED INTERFERENCE w WATTIS) :
KO NE NEON ROUND HEAD W/ WITH
G ' GIGANoY N/O NORMALLY OPEN OR wiv WORKING INVERSE
GE - GERMANIUM . NOP NEGATIVE POSITIVE RIGHT HAND VOLTAGE
GL GLASS b JERO {ZERO TEMPER. RMO  RACK MOUNT ONLY W/O WITHOUT'
GRD " GROUNDED ATURE COEFFICIENT} 'RMS  ROOT MEAN SQUARE: WW - - WIREWOURD




Replaceable Parts _‘ : Model 182T

Tabl: 6-2, Replacénbgle Parts

Reference HP P Mfr : :
art Number| Q Description Mfr Part Number
Designation ty P , Code
1
E . CHASSTS PARTS £ MISCELLANIFOUS .
AL . 00182 60034 © ASSYtLOW VOLYAGE PONER MDOULE FEILL 00182 60014
Al 00182 K0QIB ' ASSY.CONTROL MODULE 284NN 00182 60038
LAY 00152 L0010 ASSYEIMTERCCANECT MODULE 20480 00182 60019
A4 | 00182 60039 ASSYEAC PUMER 28480 00182 60039
AS 00187 60035 ASSYERURIZCNTAL AWPLEFIER WOCULE FIIYYT 00162 50035
'™ MY ASSYEMLV, USC. FECTIFLER BUARD 28480 001A2-ALLO2
At ) DULE2-68515 ASSYRGATE AMPLIFJER BOARD : 7R850 golez-sa5Ls '
AR : 00180 68551 ASSYRSWEEP GATE CUTPUY ROARD ZA4ABD 00180 RESSY
A% QeIv2-50029 ASSYRCRT MCDULE JAAPD Q01e2« 00025
ALY Uuibi-easil ASSYEH,V. RECULATOR BUARD Zu4A0 001RZ-p8%1)
ALL . LTSREITY 1 ASSYEH, Ve RULTIPLIERINGT REPAIRABLE) 28480 0%40-0317
A2 y 00182 60973 . MODULE:HIGH VOLTAGE [INCLUDES A, A10, A1, ES, :
: ‘ . E2,£B, F2, MP20, Q), AND W 28480 D082 50023
i '
£l 03620237 4 TERNINATICNSCRENP LUG A 2
33 . 0a42 0227 ' TERMEMATECNICRINP LUG: mes | s
S . UJe2-0270 ) : FERMI#ATICNECRENP LUG 21264 7n2
EA : Alag=0204, 1 BNAJDENONEL=NECPRENE SPONGE STRIP 12081 Ol~08-01-1756
1.} ! A)20-023)' 2 RYURBERERFI oonon neoe
(1.3 . UiG =000 i CCNTACTRCCANKECKDR SMITCH R . JUARD 031463%-0008
' 1
NIl ‘ UIAU=04%0 -1 WASHERFTRANSISTOR INSULATDR 0aT1) LABB2EOOF)2 .
KW 0340081 . 1 WASHER EINSULATED, TRANSISTOR 04713 JARB2L0CFOY
; .
F) _ . o FUSEEO.T5A 250V 13918 FOZGA T304
[T 2110-00CH | A FUSELCARTRIDGE 1/% ANP 250V 75915 AGICAR, 312,450
[ . Ch2A=D234 12 SCHEWETAPPIRG B-1B FHREAD 1,000% LG 000090 0BD
M2 ' . MY ASSIGHED .
' 2200-036% 2 SCREWSFLAT HD POI) DR 4-A0 X }/A% ongon nRD
I} : 1250=0033 ' CONNECTOR EBRE 02880 3-221-1020
[ - A ' 1290-0083 . CUANECTUR EBNG . 02660 3-221-1020
J3 j23C=-008) . CORNECTOREBNC R 0480 I=-221~)020°
SJh v 1250-0003 CONMECTRREBNG - : 02680 3-221-10200
5 1250-0CH3 | CONKECTOREBMC _ 02680 31=221~1620
WL U0182=-77001 L FRAMEEFRUAT . . 480 | coL82-22000
MNP : ., 00182~ {2004 1 FRANECRE RN " 24400 Q0102=-21004
13 nolaz=3tol) 1 SLOE RAJLLRIGHT ) ' 28480 0u)B2-23T0})
nP4 uoib 2= 3102 1 SIDE RAILELEFT _ . . T 00187+2)102
NP 0ulB2-62101 1 RAEL ASSYETGP ! 20A80 Q0KN2-8370L
nPo 00162-6418) 1 PLATE EALTEON ‘ : 20400 010182-b4101 .
np? I UUlBZ=0)20) 1 BRACREY E5HIEND ; , 20880 a0182-0)200
hps ‘ . BOAC-0AAY 2 FUDTINOITON ‘ ‘ 28480 5040- 0445
12 COLB2-luALY 1 SHIELDEFCCUS 20480 CO182-00804
MPLY ) . UGl 0=-09 104 2 CLIPIGROUND v . 20480 00La0=-01140
(12%} ) UaRi=0) e |} GUIREFL PO PI.UG-INII.IFH 20480 0403~0L28
KPL2 v U403=0149 L GUIDEEPE BD PLUS=INIRIGHT) ) : JH4BO Na0d-0129
*PL) : . OALD=0TTH i TAPEIGRAY D,230% WIDF . i 00000 nep
LYY : 0AQ0=-00 10 1 GRCMMETRVINYL D,2%0% 1D : 0ed0o l‘l!nl
15 cola-uil2 1 BMACKETEVERTECAL CAMLE : 28400 0OLRZ=0)2%2
: NPl& . oULE2=80501 1 FRAMERADAPTER FLLELL fOL 8240501
neLr SCa0~0%4T B} KEIFICCNTRASY Fll.l!ll. BI.UE 284R0 B0A0=0%4T
- MPLS 00182 60037 . BEZEL ASSY 28480 00182 £0037
FPLY ' GOLEZ=-0002% [} H.¥. COVER ASSY - ZRAR0 C0182~-6002%
L F 0] . Colg2=nlz}l . 1 BRACKETEH.V, ' 28400 a0L82=03 211}
o2y 01701 B4108 COVER.CRT . ‘ . 28480 9170} 04108
2t 119u=015) 2 PANEL FASIENER 00009 )
mpz3 : 14400710 1 STANDLTLLY ; - IWABC E490-0710
. MPlA Qo1B2-0410% . 1 COVERITUP, GLIVE GRAY o 204M0 CO1al-0410% : :
HpLS TTTESNTSTYY 1 COVERIBOFTUN, OLIVE GRAY ‘28880 001 B2-0AL08 1
NIZTS V018223705 F CUVERIRETAINER ) 20480 G01R2-23705
2t QU)B 224901 HANDLE J ' 28400 00182-24901
. kpld gl2ui-4215) 2 REVALAERZHAACLE 28s8c .| o)200-42101
P2y ) 00182 80074 ! PANEL IREAR . TOP 26480 ¢ 00182 60024
*FJY : Gole2=-0r20% 4 BAACRETEILGN VOLVAGE PlimiR SUPPLY | 28480 QOIR2-0120%
Mpl} LU LIVERVEL Y § i FOUTRREARTLONG) k{2113 NOAD~DAMT
MPI2 : 00182 6270) 1. FILTER SCREEN:BLACK OXIDE : 20480 DO162 8270t
(LA 00182 247102 .2 GPACER:CRT CLAMP 18480 0018224702
MP34 i 00182 82709 i FILTER ASSY.CONTRAST - . J44B0 00182 6270
MPl5 00187 00206 1 PANEL: ACCESS TO A 28480 00187 00206
MP35 : 041682 00206 ¥ PANEL ACCESS . 28480 ,00182 00206 '
MP3? : Dar82- 24101 1 FACEPLATE:CRT BAFETV CLEAR SH480 00182 24100 !
MP33 5001-1081 -, L SPACER:CRT COVE Pag0 50011081
a 00187 62007 1 TRANSISTOR ASSY: ) V. OSCILLATOR - THASD 00182 42002
i3 1045 1 R.EXD COMP 100K QHMS 8% 1AW N Ch 1045 -,
AL BOy3 1070 7 " CRI:PITALLM - 78480 ORI 3970 -
Wi, E120163 ) CABLE ASSY.POWER 7.5FT.’ 28480 B 1538
w2 . 018261614 ] CABLE ASSV{CHTHNCL Ry, £1, E? AV} 6480 0018265614
Wl : ) DOIB2 61618, N CABLE COA)(ZAX!SHNCL E?) J8480 D018 61613
Wi 00182 6161 1 CABLE ASSY cons . 480 00187 61513 o
] DOIE2 81616 ] CABLE A55YIRE . . AED 0018261416 .
w6 . 00182 81617 1 CABLE'CRT VER!ICAL,I : 28480 036261817
Wr . 0018261812 ) _CABLE AS5Y:H.Y. 78480 -001B2 81612
i . | .
wi 00182 61611 1 CABLE ASSY.CATTO A2 - 78480 00182 61616
xvi 1000 1 SOCKET.CAT TUBE ) 72826 91007
1 -

" See tntroduction to this sectiop for ordering Information
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;. ' Model 182T

-
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i

Replacenble Parts
‘ .
‘ Table 6-2. Replaceable Parts (Cont'd)
Reference |hpp, ‘ Mir
N art Number| Qt . Description Mfr Part Number
- Designation: v serip Code
T AL 00162600 1 ASIYELNN VCLTAGE POMER MODULE 28480 00182 8004 |
Lick D18~ LEQT 2 CIFED ELECT 290 UF +50~10F 200¥0Kw 36289 320291F 200A82A-D08
Mc2 VIBG- 1485 1 CIFED ELECT 2100 UF $75-10% 40VOCW 56289 Y20232GOADANZA=DUR
AL 018G=1809 1 CEFXD ELECT 3400 UF +73-10T 25YDCW 34289 32034 26025AR24-008
ALCE olu0-1007 ,CELFXD ELECT 290 UF »30-)0% 200¥DCH 58289 3I0291FZO0ARTA-DAB
ALEY 1200-00A3 L INSULATORETSTR NOUNT ENGETO-3) 7LTRS 293011
ALFL 2110+006% 2 FUSEFD,375A 250V 13913 12,3715
AP 2110-0002 2 FUSELCARTRIOGE 2 ARP ) AG 15915 312,002
ALF3 2110-0002 FUSEECARTRIOGE 2 ANP 3 AG 15915 312,002
“ALFA 2130-008% FUSES0,375A 250V LS 312,375
ALNPL 5040=04 40 2 FCOTEREAKy SHORT, NON<FILTERED 20400 5040~ QA4S
AlRP2 . 5UAU«hAD FCOTEREAR, SHUAY, NUN-F [LTERED 20400 5040+ 0445
ALNP3 ‘0g)1aL-sllo: ) TRANSESTCRINEAT S[h& RH 28440 00180-61103
(ALNPA L GOLBO=81304 1 TRANSISTORIMEAT SIKK LK ZRAR0 00LB0-561104
ALHPS UulE2-00205 - 1 PAMNELEREAR) LVPS 26480 001 h2-0020%
AIMPE ‘ HOT ASSIGNED
. ALMPT . UQtBI-2470% A SPACERELYPS Z0480: ool R2=24701
AlNPY . | coisz-el20} 1 . BRACKET ASSYETRANSFORMER 28480 00l B2-53201
AUl 1854=04 17 2 TSTRISE NPN IRARD LAS4-0817
A2 1854=004) 2 FSTRISE WPK 20131 2NYOSY
AlQ) JUSA=U06 3 TSTAESE APN ao13L N0
AlG4 IBS4=0ALT ISTRIS) NPN 20480 LB38=0ALT
ALTL $100 340t 1 YRARSFURNER EPOWER 204F0 9100 3401
ALNGL . 1200-004} 4 SCCKETETRANSESEOR 71705 133-32-10-01)
Alxgz 1200-0041 SECAEFETRANSISTOR 15785 133-32-10-01)
) ; i
ALXGS L20U=UuAY SCCRETETRANSISTOR 71785 133-32-30-01%
1ALRGA F200-CUsL : SGEKLTETRARSISIOR TLTAS 133=32-10-03%
AlAL' . 001BAGEBYY X ASSYELJW YOLTAGE RECTIFIER MOARD 28480 00184 B6BYE
ATAIC) 0180 D001 1 © FAI' ELECT 10 UF +50-10% 100 VDCW 56289 00 T08F 1000C2 LUSM
AIAICA 1901 D028 .- DIOGE: SILICON D.75A 40CFIV gt‘;i'«; 5R 13580
AIAIGAZ 1901 DOZB DIDDE: BILICON 0.75A 40081V 0713 SH 13588
ATAICH] 1901 0078 DIODE: SILICON D 75A 400PIV oAnd 5R 13689
, AAICRS 1901 0028 DIQDE: BILICON 0.75A 400P1V 28480 5R 13580
ALALERS 19010028 8 DIDDE2SILICON O.T5A 40QPIY oATILY SR13%8-9
ALALCRS 1901-0028 ; DIODE:SELICUN 0,734 400P1Y 04113 5P1158-5
ALATERY 190 1+002 b ‘ DEODEESILICEN O.75h 4Q0PIY 0ATI3 [ . SR1X%8-9
ALACRE 1%01-0021 ; DIGDEESILICON 073K 4Q0PLY QA3 5R1338-R
ALA LGRS 1501-0415, a DIUNESSLLICON 30 PIV 3A 28400 L901=0A15
ALAICR}U 15020418 DICUESSILECCH 50 PIV 3A: 28400 19010415
"ALAICHIL 1901-0415 CIUDELSLLECDN 50 PIV 3 28480 190 1-041%
ALALCRLZ 1501-041% DISOEESILICON 50 PIV JA 7A%80 1901-0415
MAICKIY 1501-041% DIOOEESELICEN 50 PIV 3A 25480 1501-081%
ALALCR1S - 1901-0415 DICDEESILICGA 50 PIV 3A 28480 1901-081%
ATALLRYS L 1901-usis ¢ ! DICOE t56L1CON 30 PI¥ JA i 28480 1901-D41%
CAMICRIG 150L-0418 OIODESSILICC 30 PIY 3A 28430 19000415 -
ANRICRLT 1508-0u2e DIGOEESILICCH D, 754 AQOPLY ) oATLY SRLIZS-9
ALALCRLE 1501-0028 CICOEESILICEN D.75A A0UPIY ‘ oatLd 5R1388-9
ALANLKLD 1501-0024 . DEDDE ESILLCCA 0.75%A AUQPIV catTL3 £R1358-9
AJAICRIY 1901-0028 DICOEE5ILICON D.THA AGDPLY DATLY SR1IBB-9
AJALCA2) 10 1-U0AS s DICOESSILICEN U.T3A BCOPLY 0AlLd SP135A-7
AJALCAZZ 150 1-0uAS DIODLESILECTA 0,754 LOOPEV 0871y WL
CALALRL OF57-0342 2 REFXD MEF FLM 0OK UHM IX L/#W 28080 015T-0)42
AlAlag uin1-034% RIFXD MEY FLM LUOK OHM 13 1/4W 20480 015 7-0342
‘ ATAIRY 07600018 R, £AD MET OX 2700 OHM 7% 1W 28480 07600018
AIAIRA 0787 0080 A: XL MET FLM 243K GHM 1% Vi © 28480 0757 b080
ALAIVAL - 10020507 DIODE: BREAKDOWN b8.2V 6% IW 8480 1902 0507
ALAZ. 10184 56500 z ASSYSLOW VOLTAGE REGULATOR BOARD 28480 D084 £8600
AIAECL 1400178 1 © FXD MICA 100 PF 2% 01400116
CALAdC2 Cl80-0289 ) CIFAD ELECT 1,0 UF »50=10K 130W0CH 56209 J00LUSF1508A2-D5R
ALALLY cleu-o89 ' 5 CLEXD AL ELECT 10 UF #30-10% L30VDCM 36289 3001087 150D02-D5N
ANAICA oleg=0181 3 CIFXD MY 0.00 LF 10T 200V0CW 54289 132PL0392-P13
ALAILS C180-0058 F CCFXD AL ELECT 30 UF #75-10% 25¥0CW 56289 300306602 5CC 205
AlACE 0b7G-00s0 3 CEFXD WY 0,047 UF 1O% 20GVOCN 56289 " 192041302-PT8
ALazC? D18G+UG5E CrFU AL ELECT 50 UF ¢73-10% 25vDCH 56289 30N5Q6CUIRLL2-DIN
ALAJCE | G180 0060 . FXD AL ELECT 60 UF +50-10% 150VDCW BGIED J00106F 150002 DSM
ALRZCRE Aul=0040 18 OLODE $SILICCN JOMA 3OMY . ‘ 07263 FpGLOSE
ALAZCHZ 140L-0040 . DICOE ESILICON 3OMA 3ONY 07203 FnGLOBS
ALAZCRD . 1¥01=0048 5 OIGOEESILICON 0.75A 200PIY BATI TRLINA-S
ALAZCR& £901+0UAD , DICDESSILLCON JGRA 30WY o726} FDGYOAS
ALAZERS 1901-0040 DECDE tSLLICCH 3ONA JONV a6} FNGLOBN
ALAZLRG MHUL-UUsG DEQDE FSELIGON 30NA 3QWY | 07263 FOGAOS 8
ATAZCRT 190 1-302¢ DLODE tSILICON D.75A 200PLY oATLI SREVAAeB
‘ . J
ATAZEL-EB 2110-028% Y CLIPEFUSE 0,250 DIA s1508 5008~ 32N
AlA20) 1291+1833 H COMMECTUREPCEL X 13) 15 COMTACY 71785 252=19=30-310
ALAZCL 1854 0234 M TSTR- 51 NPN - BOIIE h2440
AlAZzZ . 1884=00T1 15 YSTALSI MPRISELECTED FAOM INITOA) Z8AB0 1854-00T)
ALAZGD 1854-0071 _TSTAFST NPNISELECTLD FRON 2M3704) 28480 LE34-0071
, See introduction to this section ﬁ)r ordering infurmation
) ' [+83]
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Heplucenble Parts ‘ ‘ : _ ‘ Maodel 1827
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56
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[98)WHITE ~GRAY
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Figure 6-4. Control Module Mechanical Parts '




Model 182T Replaceable Parts
Table 6-2. Replaceable Parts (Cont'd)

Reference HP P Mfr

: ; art Number{ Qt Description Mér Part Number
Designatton | 4 P Code

YY1 Liha=Go Kl ESTRESE MPAISELECTED FRDS ZNY}TOM) FITY LR5A~-007)
A0 18540019 TSIR3SL hPH #0131 LIS
Alatin InSa=uurl YSTRESE NPNUSELECTED FRON ZN)T04) 20480 LP%4-007)
Atagur 18h4=0u T YSTREST WPNISELECTED FRGM ZH)ITOA} 480 LEs4-007}
AfA2CH JLETERIT FSTRESE NPNRSELECTED FRAGRH 2N)704) FTIYT 1854-0071
ALAZY LB3A=003Y TSIRESL WPN 80131 283053
ARGt 1854-0UF) TSTRTSE MPHISELECTED FROR ZN3TOA) 8420 L854~007)
AlAzgLl 1h534=-00) L FSYReSE WPNLSELECTED FROM IN3T04) 20400 LB34-007)
AL 1B3a=0T1 YSTRESE MPNISELECTED FROM 2N3T08} ' 20480 LE%4-0071
ALAINED 1B54=~003Y TSIR:SE MPN [TTE ANINGY
FYYPIITY lahardu gL TSTRESY WPMUISELEGYED FRGM IN)DTOAY 20480 1854-0071
ALAJLY 1454=-007) TSTRESE NPNLSELECTED FROM ZNITOA) 28480 1B%54-0071
AA20l0 Juha-uor i FSTREST NPNISELECTED FRON 2N1T0AY 20480 18%4=007%
AJARY $I81=G112 L RIFXD FLM 1)0 OHN 1X 3/4M 20480 n757-071%
AAIRL GibEm028) & REFAD MLT FLM 2,74K GHW IT L/8W 20480 0757-020)
ALATRD (3 LY TR i ; RIFAD MEF FLA JOOK OnM AT L/8M 28480 0757=0485
AJAZRA 0B)2=Culh C2 REFXD Wk 8.2 OHM 5% W 28480 0R)2- 0058
ALAZRS LIST-05e0 F REFXD MET FLA 24,3K CHW 1% J/2u 28480 0757-0080
ALAZHG I t=Linu BEFXD MET FLW 2A,3K OHM 1T )/2w 2RABD 0757-0080
ALAZRT uIhT-043% 3 HIFXD FLM 3920 OHM 1% L/8M ZBARD D757-043%
ALAinB uls=UAdE 9 EFXD NET FLM BubIK CHM 1% L/AM 28480 0737-0438
AVALRY LTST=L04 3 RIFXD MET FAM 33, 2K QWM )T Lf2w 28480 0757-0044
ALaJKig 0I57=042% RIFXD FLM 3920 OHW LS L/8N 28400 0737-043%
AJAZHLL 2100-111. 2 REVAR WM IK CHM 5T TYPE K I 28880 21001773
ALAZRLR DL [y REFXD FLR A3, 2R DHM LR L/4M 2BARD o157=-0767
AlHPIJ ustl=)lab F RIFAD WM 0,36 OHM 5X 2w 28800 08l l=1Tab
Alaznis 0IsT=Glo? RIFRD FLM #3.2K CHW LX )/AM 20480 0757-0787
ALAZRED uis1-0436 REFRD MET FLM 5.E1K DHM LT 1/8u 26480 0757-0438
AAZRED C187=0107 : FEFND FLM A3, ZK CHA LT 3/4K ZRABD 0757~0787
ALALKLT uIb7=Cad) 3 TREFAD MEV FLR 2,43k DHA L L/70W 20480 QI2T-043L
“AIAZR1E CINT-C2T) 1 REFKC MET FLM 3,00k DHM LT /8N 28AR0 07570273
AJAZRLY 0is-0IB3 . 5 REFRD MET FLN 2.00K DHM IS }/8u 20400 O787-0203
RIAINIO Zwu-Lrr2 2 REVAK WM 50D DHM 5T TYPE H Iu 28480 200-5172
AINIRLL UPST-ua 3 REFXD MET FLM 5,30k UGhN LT Ls8M 28480 0757-0A38
ALIAINLZ Qull~174s REFRD Wi 0,35 OHM 5K 28 20480 o i=Lian
Alaindd 0751=0709 s ALFXD FLP S1.0K UHR 1X 374N LT 07870789
ALAJRZA O l-0ad8 ) RYFXD MET FLM 4,32k DHN IT b70W 28480 07570435
CALAIRDY OIST=Ga3C 1 RIFXD WEY FLM 2,2IK DHW LT L/8W 28480 0757-04)0
RIARZE UTsI=UTaY _ REFXD FLP. BL.0K CHM 1T 374N 28480 BTsT-0T6%
Afae2r IS T=0281 REFAD MET FLF 2.74K OHM )T 178W 2480 - 0757028
ALAZRZY . UTBT=0A 2N A WEFXD MET FLN Jo82K OHM 1T 178M 28400 0757=0428
AJAZRIY 2300-1712 HIVAR Wil 500 OHM 5% JYPE M L 28480 2000=LT72
ALaZnIO DIbT=0423 ALFXD FLM 3920 OHN 1Y 1/0w 28480 07570435
AJA2nIL wiIsr-0187 3 REFXD MET FLM LOOK OHM IX )1/2w 28480 D713 7-038T
In.mn Y EY BT O) REFXD BET FLA 2.74K OHN )% L/8w 2BABD osT-0201
ALAZRII 8120098 WEFXD wW Ba2 GHM 5% 2N 20880 ©812-00%A
ALA2N) Y LYLIS IS HEFXD FLR 5LelK DHM 3T L/ 2BABO 0151-0169

. ALRIRDY H e a6 2 K3FXD FLW 47,5K DHM 1T L/4W 21480 0757-07h4
ALAZNDD | 0757+Udan FYFAD MET FLM 3).2K CHM 2% L/72W 28880 0I8T=0044
RIAIRDY YR REFXD MET BLR 100K OHM 4 /20 28480 0757-03067
ALAZK Yo CIs=LA%0 ] REFXD MEF FLM 2. LK DHM 1% 170W 20800 0157-04%0"
ALAZR Y CisT-C280 5 RIFXD NET FLW 1K DHA LR L/NW' 28400 071510280
ALAZRAD I I 1 FEVAR WM 2K CHM 5T TYPE M MW 20480 2I00-371s
AJAZRAL Gis2-076b : REFXD FLM AT5K QNN LT 174N 28480 07s1-0768
AYA2ES2 MY ELTIY 2 SREFAD CONP 589 OMK 10X L/2W ont EN 38l

T OALAZIR) 1510208 5 CONNECTORESOCRET O,65 BDY OIA TEFLON 589) SKI-400
ISTH [RLYENENTS CUMKECTURESOCKET O,15 BOY PJA VEFLON 98271 ShI-400 !
ALAZIPY 12%)=0208 LUNNECTORE SOCKET O.F% BDY DA, TEFLEN 98291 SKY~A00 \
ALAZIPY F251-0208 CLNNECTURESOCKET ©.35% BOY DIA TEFLEN U891 SET=AQN
ALhiyel 1902- Iu9s 1 DIOUE WHEAKDCWAES, 23V BE AQ0 MW 25480 1502= 3098
ATA2VHZ LSR=0ThT ] DICDEET,E, REFERENCE LA9)A 0ATLY 1h538
Aj. 03IB2 60038 1 ASSYLCONTRLL MODULE 20800 00187 0038
(13 U1Bu=0155 3 CIFRD CLECY 2,2 UF 2UR 20¥iKw %8289 13007 29X0020A2+0Y 8
AiL VlnU=2%61 ? CEFED MELA SB2S PF 2T 300VLCMW 040872 ROMZOFLSA25I0IE
AZCH ulag=2%0) | LIFXD MECA %u25 PF 2% JUOVDEW 6AGL2 ROWXOFINA25)10C
AZCh WEHG=GsEs CEFAL AL ERLECT 1O UF #%0-10T L30VDCW 5H2A% JONL0RE L5002 -D5M
ACH D1EQ } 747  CFXDELECT 160UF 20% VBVDCW 26450 0150 1747
AZCH oreg $742 GFXD ELECT IBOUF 200 15VDCW . 28400 01801747
A 0160 4079 C: FXD MY 15600 PF 4K VOOW LGB0 430P1570:0

| KL DTN T LT 4 DICOLESILILON 120Y 01295 AT T
AR 150 1=0LY50 RICOEESILECUN J20¥ 01295 VG~ 0Be
iy 190L-06%50 ) DICOEFSILICEN F20V 0129% yG-4eE
A 190 L0045 DIUGEESILICUN O, 7534 J0GPLY 0ATL) SPLINE-T
ATCKD 15013045 DIGOERSELICEN 0,755 LOUPIY 04713 SRIINE-T
AiLs) 2EAC=04aL | 1 LAMPEINCANDESCENT & COTETAA 1210
Ak [LITEI T ? BENCING PUST : 2AARC 15)0-00%8
A2 CibY=inne ) TERMENAL FSCLCER STUO iy 43Y8-8T1-0
Adk} FLIC=G/n% CLIPIFUSE 0,250% DIA 51800 BCOR=D2CH

See Introduelion to this section for ordering information
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Model 182T Replaceable Parts
Table -2, Replaceable Parts (Cont'd) :
- - Mér
Reference 1yp pare Number| Oty Description Code | Mfr Part Number
Designation ode :
Aleh LYYIIN LYY Is TERMIMALEPEA LEDA 284) agcon nRn
) B1s2~0062 12 TERNIAATEGNECRIFP LUG FOR D,04A%Q PIN roonr L ORD
Adie G3nd=0208 3 TENMIAATELNECRINP LUG IV 2ELI225~ A
ALl RILLETLE 3 CULLBEAD RE 22 UM JUX LETLT 2150-12
Agnpl 1450w Gals 1 LENSICLEAR FEITT LA%0-0aC4
A2HP duini=stlol 1 BASEIPILBT LIGHT FLLY Y QOLAS«BTITC)
| VLT 00177 60204 1 PAREL EFRUAT CUNTHOL TE480 V0T 60704
LIMCLUDES 82F2) :
AJHPA WNOLE?=01210 1 BRACKE Y KCONTEOL 28480 GOLA2-0) 211
A2npS Y (T O 4 BEZEL 3PUSHBUTTUN KMIB RLK RYLON ZRAND n310=-nakbi
AdHpD VITU=04%0 | KNUREPUSHOUTECh SWETCH, BLK 71590 Jh230%
ALHPT uuleZ-nlad] 3 RADH ASSYEANFUN 2880 Q0L E2=ATAD)
Atnpg 00182 67402 KhLE ASSYTARROW 20880 DHBT67402
ANPY eoYaI-6740) 1 KRCE ASSYECH 28480 001 A2=-HTAL)
AINPLO 1A%3=4508 1 BUSHIRGEPRTENTIUPETER 1/4=32 EXT THRD 0a000 cen
APl NOT ASSIGNED
IYLTd 00180 2320} : COUPLER:FOCUS A8D 00180 23201
ANPLY 1a0d=0124 3 CLAMP,CAALE AYLON L/4 DIA T CPC=15%1-44
Ayl ITEYTTIE S8 2 F5TRESE MPA 4013} INIAAD
L YL Lésa=uie . TSTRESE APA 89131 2h3AAD
A2} Loha=0us] 1 ISTREST hPK i AnEdL ZN2218
AzRl P CTYT=Gab) 3 RIFED MET PEN 30,1K DHM )% 1/8w 284R0 0157-04%3
Al g 210=29)7 X HIVAR Wk S0X Oke 20 L/2W 28480 2100=2917
RS Lhtd=31%4 ? KEFRD MET FLR 23, TK DHN )T L/Hu 2480 nage=-3158
AZNY 2ie0-203) H KEVAK B0K Ly 10T LIN L/2W A4R0 2100-203)
AZlY C O leuans | RIFAD MET FLR 33,2K OHN 1% 1/8w 285m0 0757-Ca%4
AN I Y P 1 WEFXD ML FLR BLL9K BN IT 178W 28400 DTS T 60
[¥Y) UrsT=pass 1 RIFXD WET FLM #3,28 0OHM 1T L/Bw Z0AN00 3Ly CY LLIN
Alng i100=2002 F4 KEVAR LUk CHP 8480 2100~ 002
Adny U IeuanE 4 REFED FLF L3OK DHM 31X 17BN 24BN DI T-0ALN
Aapin Sob3-0271% 4 RIFRD CUMP 2.7 Ohn ST 174N o112} Ch 216H
AJKLL Us2-026) REfXD NET FLp 2,008 OHM LT }/Bw 78410 BLIEECYFIN
AZRLZ 078 )=0407 5 MIFRD MEY FLM 200 UMM LY 178K F{ITI DI5T-n407
AR13 cI5t-ulse 1 REFRD MET FLP 20K CHR KX 172w 2MAED 0737=-0190
Azujs . G ral=0uus i REFND MET GX JUN CHe SR §W 20440 0T81-0004
[FLIL) U7 I-uanB KtFXp FLR LJOK UKM 1T 178N ?AARD OTYJ-anhA
TYLITS uisTI-caps WEFAD FLM 130K RHM IR 1/8W : FLITTS 0757=CAN0 ;
[ YLV Uhyb=ha2) i 1 FEXD MET FLM L70B2K GHM 0,17 }/2w 28480 0b98=542)
ARy UsYa=5419 1 REFAD FLM L9950 KRN 0.1 t78M 28480 EIA TSI
A2aty Usvd=54le 1 REFXD FLK 50 (HR 0,18 J/Bw | 2NABG 0B7A- 141 R
] : |
aamidy 210063004 REVAR LOK CHM 24480 2100-Y202
LYUR 21uy=3dul 11 WEVAR B MEGLHM ‘ 24480 2100= 3901
Newid 0606 580 1 BEEND FLP 16.2% MEGUHN 5% Lu 16400 0608 5580
rIR2Y Fag R A ] REYAR 5K fHm 24480 2160-3041
Agniy 0757 0281 H: FXD MET FLM 2140 OHM 1% 1/BW FrIT T 07570281
¥ YL teda=s9ul 1 HEFXD CUMP V5 LhM JOX L/Aw ’ LIFE4 tn 390 .
Agsl JuL=150H 1 SeITCHERCRGLE LUPDT - : 0933 T8}
Ad3i MOl=Eits 1 Sl TCHEPUSHBUT FON LPDY FCILL] 310113 /s
ATYR) 1007 00401 1 MoDE . 04713 5210039 08
Adul 00182 61606 i CRBLE ASSYE JeAAD nG182-hIANY
LERMCLULES L5 AND Eo)
A 00182 6029 1 ASSYEINMIERCOMMELY YORULE 20480 00YA? 0019
(Y130 uieum1s3) TERMINALEFIN 1C0A 200) A000¢ {80
AlAl MATTIITIY 3 ASSYEMCIHER RUARD 28480 NoLAZ-AnSLT
a1l I FLYCTEY] Y CUARECTURIPC 32 Ch.nTACT u2ne0 PISTY LIS P11
LYY [FLICFINN] 1 KUNAFCTOREPC ELGE 22 FRRK CONTACT 55384 Ni~8%22-0102w00
AdJs Labb=021) ) CUNMECTOREPE £CGE 1% CONTACY 95 Bl-5%15=1100=00
YN L291pu2l) COMMECTUREPC ELGE 15 CORTACT 95384 JL+b91%=) T00-00
Ao F2al=0l1s CLANECYDALPC EDGF L% LUATACY 51%4 91=-591%=1700=00
VASRY ) Lolbi-Clius 1 MRACKETEMLTHER BUARY 28880 a)AZ-0120A
A3mpd Louu=uGia . CLANP,CAULE AYLGN 1/4 DIA 1818 CLPC=}993=ai
AdRP) 04000010 i GROMMET:VINYL D250 |,D, 06000 " 08D
FYLT NATYENLENES 1 SHEELDEALC, |, - 2das0 COLE2-0080%
Adn) AT T ! CABLE ASAYECCAX 28400 00LRFZ-41509
Adald 00180 61507 i CANLE ASSYTSWEEP LUt 284040 00180 61607
a4 00182 60079 1 ASSYEAL POMER 2U4R0 001827 60029
AaCl 01600195 s C:FXD CER 1000 PF +-20% 250VDry 56209 19CIS 1AL COH
ASC2 G160 0196 C.FXD CER 1D00PF +-~20% 250VDCW [57h] 19CI5TAY COH
Ast) NOT ASSIGNED )
[1TY4 uleZ=yded TIRWMIAATICNICRINP LUG FUR O,N4n3Q PIN oouon .80
MFL 00006 |, ' FUSE.CARTRINGE 1.6 AMP 126V 71400 MDL )8
AdF2 NOT ASSIGNEU . ) ' .
Al IPLICFE 1Y ) SUCKETE3=PIN MALE 'PLNER RECEPTACLE #2309 EAC-30)
Avy2 M EININLETY HINDENG PIIST : B8 -
ALl FTu=-0C) § 3 CUILECURE, TGNGID, GHEEN imﬁ ;'E!'{o??.’.’
Admyl ! . 00182 60206 i VANEL ASSYEREAR B4
ANNE2 480 DO162 66206
) NOT ASSIGNED
AdePS ! NOT ASSIGNED

See introduction to this section for oxdering information
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! Replaceable Parts ’ . Model 182T.

‘ Table 6-2. Reploceable Parts (Cont'd)

-
Reference HP P | : e Mfr i -
A art Number| Qt Dascription Mfr Part Number
Designation v p ! Code
AarEA ! NOT ASSIGNED
aa3l EIUTET VS 1 S 1 SkITCHESLIOE DPOT 82104 LIA-1243
Kual . UO}E2-5La0s ! CABLE ASSYILINE L 28480 0GLR2-H1 604
Aanr ) 1800-5C84 _ 2 FUSEHCLDESEERTRACTOR POST TYPE 73518 142014
AsRY ) ‘ NOT ASSIGNED
As ; 00182 B335 t ASSY:HORIZONTAL AMPLIFIER MODULE 1Sex baue 670 | 204R0 00132 60035
ABAY : 00152 €858 ! ASSY(HORIZONTAL AMPLIFLER (Sre tiqure -7 for 18440 00187 G6618
. AB putts not included with AGA),
Aot | Glau-nled 11 CThAn WY 0,022 UF 10T 200VNC 58284 192022392-P15%
Adep Ulbu=ulnz ] CIFXD MY 0,022 UF 10E JUOVDCw 5h2 B0 192P27302-975
AsL} YN, 4 C3FX0 ELECH 2,2 UF 10T 20Viw 5n2p0 1500225X902042-DY5%
Abes ulse=glhy LiFXD ELRCT 242 UF JOR 20VOCHW 58205 150022550208 2=DY S
AZLS Ulageule LEFXD MY 0,022 UF 19T 200vDEw SBZR% 192P22312-R1%
ASKs vlno-ulet CLFX0 MY 0,00 UF 153 JUOVDCW 5A2BG 152P10302-P15
AN vinu-oles 3 LEFAD MY 0,1 UF LOX JOCYRCH 56285 L6IPEGSII-PTS
AdLe Uliimudl2 1 CTFAl MY J.EUF 0% BO0VDCH 09134 TYOE 4
AbLy Gl21=ddeo 1 CEYAR Crh 2=h PF NPO) 12902 5¥A=0L) & 248
AYE 1y Gy 250 1 GCEFAD TSR Dol PF S00VDCM 12987 3CL={00=-CAUN=5 L TF
anll Jieg=2ik ) 1 CEFXD PILA BL PF 5% 72138 ROMLSEBIOHLE
ASLER uiIb=uous 1 CLYAR MECA Lb=1%0 PF LT5VDCw i 72138 T51410-3
Ay : ¢leu-Jui0 2 CEFAD MICA 910 PF 5T 100VDCW oUES) HDNISFILLILY
AbLLY Gitu=Ule? CEEXD MY 0,022 UF LOE 200V0Ch 44287 152P22392-P 15
ASCLY SLau=i020 LERAD MICA 510 PF ST 100vICW £04%) ROMIAFSEY 1)S
ASChe | vreeeuled . CIFED MY 0,022 UF DY JUGVICH 18241 192P22192-PT5
A5LL? S0 ukeneule? CEFABD MY 0.0J2 UF . )% 20090Cw 86244 192922192=PT5
Ak 1d ulgu=y}9? ! CLERD [LECT 2,0 UF LOT 20VIKW 56240 13002 2%45020A2-0YS
AsCly. Gléu=eisr ' CEEXR KLECT i} UF 10T 20¥0Cs 45286 1500 229502082075
. I
ALLFG ALY ASSEGNED
ASCa) " Lidi=Geu? I CEVAE POLY Q.7 10 3,0 FF 5NN T94} B13-0) =40
A2 Glou=ile2 _ LEFXD MY D.022 UF FDT 200WD0W LI IT) 152022 392-P15
ABL ‘ VETE=uCAD LEEAD MY D,G47 LF 104 200v0CH 5824% 1R2PATI92-PTS
ASL e X aliz=wout . CEVAR FOLY OWT T4 3.0 PF 350VDGw FFLTH 545=0) bY- 48
i ' E ——
FITHLEE N TSP Y o T . CIFXD CER 0.7% P 5J0V0CW 117827 101 =000-C0RN=THAL
AbLZe ‘ GLIO=04s0 CLFAU MF 0,047 UF L0 JOOYLCW 58289 192PATYI2-PTS ~
ASLLT . Slbveule? LEFAU SY 0,022 UF EOC 200¥DCW %8285 152R22192=PT5 i
ABC LB Gl2=-u0o? CEYAR PULY UMT 1) 3.0 PF 350V0CH 129R2 435-013-48
AsLal : LTI UILLE ESILICER JOMA 30wy 0728 FNGIoMA
astiz 1531=0040 DICREESELRCUR 30FA 3usy ) 07283 FOGIOAs '
ASCH Y L 1= 0AL ) PICGE BSILECLN JOMA 30hY 01283 FAGEORe
ABLkA : 060 D464 1 ©LILORESILLCEA 3D 20uw 2BAND SCEM=NaAS
L5ChS . 1901 04O DIGDE: SILICON 30 MA 30 WV o073 FOG 1048
Al 1901 0040 DIOOESILICON 30 MA 30 WV 01263 FOG 1008 '
ADLRT Y Ynuteguan DEICOLESILECEN JOMA dUnw¥ 072¢3 | Freyoms
AdCen | FH ULt CDECOESILLCEN 3UMA MOaV . 01283 FEGLOonA
Alen 1901 0040 C : CIODE:SILICON 30 MA 30y ) 0263 FDi 1088
ASLRIY 1907 Do40 DIODE-SILICON I0MA DO WY - 01263 FDG 1008
‘ASLALL : 19u1=0040 ‘ DICDEESILICER JOMA 0¥ 07283 FOGIORB
AdEL o L Ty ? CUMMEGTAHETEST POIRT, CIHD JALK JEARD 1251=-2039
ABE2 0350 1788 TERMINAL:PIN . 76480 050 1788
AL 1290=0043 s CUNNECTOREBNC 02860 31=221=1020
asty BI85 0TY IS COFL/CHCRF 22,0 UM LOT JR4RD 9LAp-0L T
Ank 2 $140=017% CUIL/CHERE 22,8 Un 10X FLIY T LIPYSIY B
C oL lau=uly CUILJERLRE 2240 Up 10T . JHARO H140-0119
ANLb witheu2y R LIFELFERRITE PEAL ‘ 02114 PYSSCUNCYE F7Y
T : Cidi-004ul 3 PAREL EFKLAT, bk ] FUNFAL 28610 n0LE2-D020)
ASNK wwiddeulivi ¥ URACRET ERCHEZGHTAL i 205RD 001 E7-01 )07
ASHPY lel-eTatl MAGE ASSY LAREDN 284H0 00IB2-BTAD)
POYTYY LalndmLlhch 1 FHENC ASSYECAL amary | octEz-sTeos :
ADMED qulni=ttach 3 RRCE ASSYERPUIRADYTOUN Z284R0 COULEI=-nTANY
AMpe Cg3Famuabt FECEREPUSHHUYICK RRGA HLR NYLUN 24400 0370=38%1
AoHPT Fag=bdh 1 CLAMPILABLE 0,125% DIA Quoed arn
ASNER 17dn+tus f 3 wEAE SIANESERICOACULTTR . osdze 224-LP
TNy R UTCEINTY 1 ESYRESE FFT 3OV : 0129% LSS
AL LES4=0d1Y ] FATRESE APA A0 IN3I0A
Aag2 . 1E8g=u s 1 VSIREGE BAP : , BOLML P TS
Lok 1E54~0C L) 5 ISEHES] KPR . 24440 TITENILY
PETTS LhSs=Culs YSIRES] BFN - FEIeT 1454=00015
e E 1uda=ui Tl TSIRESDE NPAISELEGRRD FRC® ZNITI4) 24AR0C 1854-207)
ST LhSasCg)n STRESE AP ZuARD LR L
A ‘ IE3 )ity 2 SIRES) AP ' JH48C L4 ¥-0009 .
Aoy JehA=TALY 2 YSTRISI AFA . tar)d 55A8T '
Atuld 15 2=y ts 3 F5IRES| FAP IFa40 153530038 :
ALl L£834LCus : TSIRESE FAP tespr [N 3~ 0E09 -
v Al Lisha=ba g ISTRESE APN : 0aTLY S5657 -
Y Lradeydde ISTRIST FhP ! 28840 La% =00 3d -
Ani ) . Cocd=lukl 4 KIFRD CGMP LU0 UhM 10T Lr4w . 0112t CR 3DLY
PV Laleu2 I REFXD CUMP 2.7 Uk S 14w : 01121 LA 255
Ak Wistwgice [ B FEFXC FLN 30,1 uhM 1T Lftw LT H 078 T=n1ng -

L Sew intraduction to this section fur ordering infonnation
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Model 182T Replaceable Parts
Toble 6-2, Replaceable Parts (Cont'd)
' \ : Mfr A
Referencz  |yp pare Number Qty Description Code | - Mfr Part Number
Designation : : : bt : ode
ABhA G151=015n 1 EEFXD RET FEm 1.9 MECOMM )T )/ 2W - b4 LY.1M] oIT=0150
ASRY Or2r=-0287 | ALFXE CARBON 2 MEGDHM LT 1/2w F{LY 1] N727-0X07
ASpn T OMAT~DIAS 4 WEFXD MET FLM 1,00 NEGOHN LT L/AW 28400 0I3T=-0V4%
ASip yaia=~10l1 REFED CUMP LOD CHM LOT L/4M [ 1131 [ TN
Askb [FLTAIVRL TS RIFXO MET FLM LOOK DHM LT 3/2W 208480 07%T-0137
ASR9 BIST~0aln L) RIFXD MET PLM 501 OHN LK L/78W 2BARD Q157-0414
CABM1O 015T=0434 1 RIFXD MET FLM J.6%K% OHM LK |28y 28400 ‘OT5T=043%
ABRLL 21002010 2 RIVAR FLR 20K OHN LOT LIN )220 20400 2100=2030
ASRLE OTST=04AT 1 REFXD MET FLM L1o.2K 10HN LE L2 28480 D75T=04A7
ABAL) CIsr=uALT? - REFXD RET FLP 200 DHM LT L/ av 28480 OT57T~-G40T
ASKLA CoYB=364T 1 REFXD) MET OX LAK CHM 5% Ju 284380 OAGH=184T
ASKID O137-0a2e z REFXD FLM L.3K OHM 1X 1/8M 20480 OIT=C428
MRS 2100=2%22 L REVAR COMP XSK CHW 20R 5 LCLOG U“‘ 20ABD 2L00=2922
ATRIT CIal=074 1, REIFXD FLM B2.9% CHN LY )74 20440 01570/
ASRLY TS T=0401 9 RIFXD MET FLK 100 OHM IX'j/8K 20480 075T=-0A0)
FLTIL B O15T=C792 1 RIFXD MET FLM &3LK OHM )X 1/4W 28480 omsT=-07192
ASRZO 2100=2%%4 2 ; REVAR CERMET 2 x LOQR OnM 20% LIN FLLY 1 21002998
ASK2) GI5F=0401 RIFXD MET FLM 100 GuM )X L/0w 2480 Q15 T=0a0)
ASr22 0157=-0401 REFXD MWEE FLM LOO GHN IX Y/BW 1dAB0O 0757-040)
ABRZD 210u=-2998 REVAR CERMET 2 X LOOK ChHm 20% LIN 20480 21002998
: 1
- ABHIA QIST=-U40} REFXD MET FLM L00 GHR 1K L/ 8W 28400 0T57=-040)
ASH2% cIsr-07i 1 REFAD FLM HL.9K OHN 1T L/aN 28440 DY3T=-01T1
ABR 2D YL ETIET Y 1 REFXD MET FLN 8,25K OHM LR L/8W £84B0 OT5T=N441
[LLFY ursT=048) WIFAD MEF FLR 2,00k CHM L% 1/8w 28480 014%7=-020%
ASR28 07570044 REIFXD WMET FLM 33.2K CHM IR L/2M 2BABD 0T T=00ss
ASA29 UT57=0T4) 2 REFAD MET.FLH 2,43k CHM 1T/1/4u 28580 OIS T-0T4L
ASRIN OF5T=040d REFAD FLW 1JOK CHA LX )/ 29480 oI5 T=0408
ASH 3D GI5T=0aan b REFAD MET FLM T,%0K W 1T 178w 28400 0757=N4%0
ASR)I2 GI157=0427 z REFXD -RET FLM L.5K OHM 1% )/0% , 28400 OTST=0a27
‘ADHJJ UI51=-a7A1 REFED MET FLM 2,43K OHR 137)74W: . 0400 DIST=07s)
ASRIA 01%7-~0781 | REFRD MET FLM 2.74K OHM 1K 178w 28480 DIsT=02M1
Asnls : . haT ASSIGNED ' :
ASRYD ‘O15T=044) 2 REIFXO MET Fid L1R.0x 0HN LT L/0M 20480 O1%5T=0443
ASp3Y UIST=0434 : RIFXD MET FLF 3o65K CHP LR L/0W . 28480 . " QIST=CADA
. ABRIE QI%T=~CiNe F RIFXD MEY FU‘] 220K T 1.0% L/2w 28580 N757-0848 .
ARIY9 - Ors7=0G413 oz REFXD mET FLM 392 DHR IT L1/8W 20480 NI5T=-041)
ASRAD O757=0110 '2 REFXD MET FLA 1,00k NHA IX )/4M 28480 0o75T=0T7286
ASAAD 0TS T=0801 REFXD MET FLM 2C% OHN IR 1/08M 28480 075 7=-0407
ASR4)D OIST=-0d5s) 2 REFXD MET FLM 12.1K QKR 1% 1/2W 28480 a1%57=0841
lbllih 2)100=-1770 1 RiyAR W 100 OHM 5% TYPE H N . 28A80 tog-11700
ADRAS OIET-0a2T REFXO MET FLM 1.%K QWM LX L/0W 28480 G157=0427
ASRAL 210G+1T1) - REVAR W LK CHM 5% TYPE M LN 28480 2100-17113 .
ABAAT " OTST=0Z4 1 RIFAD MET FLM LS50 OHM LR L/ 28480 STsT=g0208 ¢
ABAAN - GbYE=I4ln i RIFXD REE FLM 2%.5K OHM )T 1220 ' 2MARD 08583410 :
AlRAY “i' zmo-n.p 1 REVAR WW %K OHM 5% !VPE 1] B { L1.11] 21001175
AR50 CH9b~3410 - 1 REFXD F!l’ FLH.ZI-5K_03\‘N 1T b/ 8480 08983410 -
ASRSL GTST-OIBI: REFXD MEF FLM 2.TAK OHM )% L/8W 28480 DIST=0281
ASRS2 - 0157=0A%3 REFAD MET FLN 1),0K OHM 1% B/8e 28480 015T=044)
ASHED 0157=0Ad4 . REFXD MET FLM 3,0%K CHN LX 1/dw 28480 O757=-081%
ASRSA 075]-0}13 Rl|FlD HET:FLM 352 OHM 1% )/78M ‘28480 GIT=041)
FLTLLY ‘BIST-CeAL RIFAD MEY FiM 22.1K OHM .08 )/2w 28480 LY ER].TTY
ABSASL Arsr=41n’ RIFXD MET Fii 1.508% OHWM XX 174N IBABD 015 1=0738
ASAST . . QIST=dany ) RIFXD MEF FLW 200 OHM )X 176N 2BABD 075 T=0407
N ADRSE ! L OIST=0a48 1 REFXD MET FLM I8.2K OHM IR }/8w 20880 : 07570408 I
ASRSY | - OF5T~Cual REFAD MET FLM 12.1K OHHLII IIIU’ 28480 07570841
, .
ASRBQ | 07670418 R:FXDMET FLM BT HM 1% 16w 28480 06T 0318
ASRbL , 2100=4020 ;MEYAR FLM 20K Onm 103 LIN L/2W 20480 2100-2030
ASRL 2 LTS T=0240 REFXD MET FLM LK OHM 1% L/7BW 28480 ar1371=-0280
A5RS S - OT57T=0420 REFXD FLM L.3K OxM LY /8N 28440 Q157T-04A24
1551_ 2101-1241) . 1 SHETCHEPUSHBUTTON 4pPOT 71590 PR
b .
A3S2 R 3010835 2 SWITCHEPUSHAUTION 2P SINGLE STATION 71590 PA=-1 '
AS5) 3101-0982 . 1 SuITCHEISLIDE SP5F D.5A 12% ™ GFLl24-00497
AS3e 3101 0835 ! SWITCHIPUSHBUTECON 2P SIAGLE SEATIUN 11590 PB~-1 .
Ade) opIa1 81508 1 CABLE ASSY.HORIZONTAL [INCL. EY AND £2} F{L11:3 . D018t 61808
CASWE CulBZ=bls0b 1 CABLE ASSY:COAX 20420 BoLAZ=-b1400
AS Q0182=-561102 1 ASSYIM. V. 05C. RECTLFIER BOARD 28480 GoLR2-563 102
ALLL 0160+0543 2 CEFRD CER AT00 PF 203 AK VDL 28480 ole0-0%43
AeC2 Uls0~u544 F CIFX0 CER 0,022 UF 20 ~1 YOON 28480 D180-0544
ASL3 V1a0-0%4) CIFXC CER AT00 PF 203 AK VW 20480 0]60-05&3
AblLh 0160-0544 CIFND CER 0.022 UF 208 AK YDCW 18400 01860~
AsCS 0160-2403 1 CEIERD CEN 1500 PF 20R 3K N[K¥ 12982 .;g-ozs-uno-nzn
ABCE Q1802906 ' FXD CER 0.02 UF 20% S00VDEW v B2 B9 X5V- 2001 .
[114 31 1901~-0a03 ; DICOERSL nY v 28480 ' 1901~-0468) :
. AGCR2 19¢1~0028 DICOESSILICON O,.75A 200’!\‘ 4713 3n1358-8 :
ASCR 3 1901=-u02s UICCE:SELICON Q.7% 200PIV OATLY inp3se-g ’ i
AsCiA 1501=-0403 DICDEES]1 HY 28480 "1901-0843
. P oo
i ' 1.
See Introduction to this seetion for ordering information .
\ ‘ ‘
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Replaceable Parts Model 182T
! . . ,
Table 6-2. Replaceable Parts (Cont'd)
H
Reference |yp pare Number| Qty Description Mt | mie Part Number
Dasignation - _ I Code |- A
ABENS 150)=0450 1 DIODE FSE 3ECO PIV- 28400 1901=0450
s 190 1=-0098 DIODESELECON 20V ! a129% uG-nas
AL 0I6Y=-1653 TERMINALEPIN (CDA 280) 00000 a8p
AbN1 UBNT-2231 1 REFAD COMP 2JK OHM MOX L/2W ' o121 En 2231
LY 2100=-1518 1 REVAR FLP L MEGOHM 20% LIN L/2W 28480 2100~-t610
AbR) 0757-014% 1 REFND NET FLM 750K OHM LR 174N 28480 0757-015%
Abak Du9H-8018 2 REFAD FLM 30 MEGOHM 1S 3N . 28480 0698-8018
AERS UIST=0344 REFXD MET FLR 1,00 WEGOHM 1T /4% 28480 OI5T=0344
Apka GeBi-2221 1 AEFXD COMP' 2200 UMM MOX L/aW 01121 ER 2221 ¢
AR coa7-1531 1 RIFAD COMP. 15K CHM LOT. 172w o1z £8 1%31°
. AbRYE 0608 6353 1 RIFAD FLM 8,25 MEGOHM 5T M 28400 08,8 5353
ASkY 0s98-8018 RIFXD FLN 30 MEGOHM )% W U430 D&%R-8018
Aol . N.S.R. PARTY OF A8 .
AsTPlL 1251~-0208 CONNECTORSSCCKET 0,15 8OY PIA TEFLONW 58291 IXT=400
At 00iB2-88513 1 ASSYICATE AMFLIFIER ROARD 28480 0018288515
ATCL 0160=-D207 i Col¥n WYLAR 0.OLUF 35X 200VOCW 20480 oLa0-0207 .
ATLR2 olsu=-2261 1 CIFXD CER 15 PF ST 500VDLW 12982 MOL-NPO-L%S PF
ATCY 0150-3y43 1 CiFaD CER 0.0) UF #BO=-20% 10OYNCH 12982 BOL-KE200011
ATCH 0160-2200 i CIFXD WICA AY PF 5% 12138 ROMLIEAIONIL
ATCS UlsU~u162 CIFXD MY 0.022 UF LOX 200¥0CM 56269 192P22392-P73 .
ATLH UL21=0407 1 CIVAR YREMMER B,7=3.0 PF 72982 536-01b
AlCT | 015C~0u% 3 CIFXD T) L PF 1OR 500V0CW Tu4B8 TYPE GA
AlCH : 0121-0180 1 CivAR TEFLON 0.25%=1.50 PF 400YDCW 28480 0L21-0368
AICH 01600029 H C FX0 T 1 PF 10% BOOVDCW Ta4BS TYPE GA
ATC1O . 0160-0168 CTFAD MY 2 L UF 10X 200VDKW Y6289 192P10492=P75
ATLLL Qleg-uise " C1FXD MY O.) UF 10T 200VDCH - 58289 192PL0A92-PYS
ATCE2 0leu=0162 C1FXD WY 0,022 UF LOE 200¥0CwW 56289 ‘192P22392-P15
ATCLY 0180=-008Y CIFXD AL ELEGT JO UF #50-)0% |30VDCM 54209 300104F1500.,2~D5M
ATC)A 0I00-3161 H CoFaD ELECT 3.3 UF 20K 33vIKW . 55289 150D333X0033A2=DYS
ATCLS GLa0=02us 1 CIFAD MICA 47 PF 5T NPD S00VDCY ' 14655 RDALSEATOISC
ATLRY 1901=0040 DICCEESILICON 3OMA 3OWY 01243 FDG108S
ATCRZ 1501-0040 DICGErSTLECON JONA 3OMWY 07163 FDG10es
ATCR} 190 1~0040 DICOEESILICOM 30MA 3OWY ot1e3 FDGLOBS.
; ATCRS, 10010635 H DIODE: HYBRID HOT CARRIER 280480 1601 0538
ATCRS 1901~0040 DICOEESILICLN 30MA 3OWY 07283 FOGLOR®
ATCHS 190)=0029 ] i' DEGDEISILECOM 500 PRV . 28880 1901~0029
ATCRT 1901-0029 7 DICOESSILECON: 500 PLIV - 28480 1501=002%
ATCHB 1901-0428 2 DIODE ESELECON :2600 PV , aW480 1901-0435
ATCRY 19010436 DIDCEISELECON K600 PRV 28480 19501=0438
ATEL ;03801653 TERMENALXPIN fCDA 280) ©0000 o0
ALY 9140-01L 19 CDIL/CHGRE 22,0 UK 30% 28480 . 9140-0119
ATL2 S170-0029 COREZFERRITE BEAD : 02114 - B=890-454274A
ATHP) 12058-0083 HEAT sumnsutcnhnucmu ] 05820 224-CH
ATQ) 15340019 YSTRESIE WPN : 28480 18%4-001%
ATQ2 - 1853=UuAS 2 . TSTRISE PNP 28480 18530049
argy ! 1853-004% TSTRESS PAP | 20480 1893-0049
ATCH 18540215 ISTREST AP . 80131 N304
ATQS 1854-0052 1 JLIRESE NPN v ‘BOL3L - INIT6)
ATéS 1B34=-00)9  TSTRISE NPN 28400 1834-0019
ATar ! 1853-0033 FSTRISE PP 25480 18530038 .
ATGE 18540271 1 TSIRESE NPN . 20480 18534-0271
ATRY 07570401 : RIFXO MET FLM 100 DHA 1T L/8NW 20400 0757-0401
ATHZ 0r5T=0T09 : . REIFXD FLW 51.1% OKM 1T 174N - 28480 . 075 71-0749
ATH3 ' 075T-0433 . 1 REFAD MET FLM 3.32K OHN 1S L/AW 28480 O737~0433
ATRA C157-0sl6 RUFAD MET FLM 510 OHM L% L/EW 28480 075T-0A18
NIT QI3T-0442 1 REIEXD MEY FLN §0.0K DHM LX 178N 28480 0757-0442 | i
ATRS 0757-0485 ®IFAD MET FLM 100K OHA 1% V/EM 20480 0757-0465 o
ATRY ‘OTST-0278 1 RIFXD PET FLR 1.21K DHA 1T 176w 18480 075T~027T4 :
ATRY CT57-uA0) RIFXD MET FLW LOO OWW 1% 178 26480 07570401
ATRY . 0757-0439 1 RIFXD MET FLM 81 OWM 1X 1/4N ' 29480 0I5T-0419
ATRID ! oisr-10 REFXD MEY FLM 3600HM LX D/aw 28480 0757-310)
ATRLY 0757-0438 KEFXD MET FLM 5.LEK OHM 1% 3/8W 28480 O757-0430
AfRYZ 0T57-0280: REFXD MEF FLW'IK CHM LE 1780 28480 C75T-0280
ATR13 01537~040T REFXD MEE FLM 200 OHM LT 1/ad 18480 07570407
ATRIS UI37-0407 RIFKD MET . FLM 200 OHW 1T 1/€MW. 28480 OT57~0A07
t .
ATRLS (YL EUH T RIFXD MET FLM 2.T4% DHM LK [/8W 20480 0737~028 :
ATR1S 015T~0421 REFXC MET FLM 2,423K OHM LR L/aW 28480 a737-043
ATRLY OI5T=0437 1 REFXD MWET FLM 4750 OHM 1K 1/0N 20400 07570437
ATRIN _0I5T-048}, 1 REFAD MET FLM 68.1% OHM LT 1/av 20400 0757=0451
. ATRLS 075T=a¥iA - 1 REFXD FLM 392 OHM EX 1/4W 20480 0757-072
TR0 0757-0727 1. KEFAD MET FLM 582 OHM 1% L/4W 28480 0757-0127 !
ATA2) , 0737=-07a7 RIFAD FLW 43.2K DHR 1T 1/4M 28480 0y5T-0787
ATR22 Y N 1 RIFX0 MET FLM 11.0K OHM 1T 172w 28480 OT57+0840
ATR23 G757.0472 1 R: FXD MET FLM 200K OHM 1% 1/8W 28480 07570472
ATRZA nOE ASSIGNED
3. v
. ‘See inlimucljoh to this section for ordering information ’
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Table 62. Replaceable Parts (Cont'd)

1
i

Replaceable Parts

' e Mfr .
Reference [yp pare Number| - Qty Description Code | Mfr Part Number
Designation aode -
- v | )
ATA2S 9I57-0280 REEXD MET FLM LK OHM LK L/8M I 26880 n151-0200
ATHS 01570780 1 REFXD FLI 20K OHA LT LAAR 20480 0757-0780
Atn2? CT57-0418 R1FKD MET FLW S1L OHM LK 178 20480 O18T-0ALA
ATRd ; 06871019 v RLF XD QOMP 100 OHM 10% HTW o1kl EB 101
ATRIY uTsl=0082 } WEFRD NET DK 68K DHM 5% W 20440 0781=008)
ARG CTBF-uat] R1FXD NET FAN 100 UMM 1T 17BN 20480 0757-0401
TATA3L CrsT-0803 REFXD WET FLM 100 CHE 1X 178w 28400 - 0757=-040)
ATRIZ O75T-CA0l REFXL MET FLM 10O OHM 1S L/7OW 28480 0757-0401
Al . DO160- 68551 f 1 ASSYESWEEP GATE OUYPUT ROARD 28480 0018086561
Al 180 DG C:FXD ELECT 220 PF 10% 1K 20 VLW 28480 0160 M40
AdEL 0350 1514 12 PINISOUAREITESE POINTS) 2“36 0350-31514
\
1 : .
AgkL 0157 0438 2 RFXO MET FLM E.T1K OHM 1% 1/EW 20800 0757 0438
ABR2 BI5T=C428 WEERD MET FLW 5,15K OHA'LX 1/8W 28480 0IsT-0438
FTTH 0757 0438 i RFXDMET FLMBIIK OHM B N 28880 0757 0438
.
..\:
L i
A _uol82-8007% 1 ASSYICRT NODULE 00182-60029
ASLL! " 01701 8600 1 | COLLIALIGNNENY, DRTHOGONALETY “¥» 28480 01701 6500}
ASL2 50800423 . 1 COILEALYCNRENTY T AX1S 20400 3050+0415
ASNPY 00182-40802 1 SHIELD ASSYECRT _ 28400 20182-80802 ‘
! : ]
AINP2 04000000 GROMMET:VINYL, FOR 1/4* DIA HOLE 01538 6280
AWIRY 71200638 LABEL . : 78480 71200628
Ashps [ 4000708 CLAMP:CRT OLIVE R4k0 14000708
ABMPE. 1400.0026 CLAMP;HOSE 05295 38H ;
Anps L 0380-1010 SPACER' 00000 08D
ABMPT 03801019 SPACER mc‘gg 080
ASMPB 02500778 ) FOAM STRIP 28450 04600778 \
alo ouUldZ-66313 1 ASSYEM.V. REGULATOR ROARD 28580 100182-6831)
T UACT 0)60-CLS7 1 CIFAD TANT. Q.”;UF 10T 35v0Cw 36209 L5004 T4X503552-075
AlOC2 - QLb=3453 H CiFX0 CER Q,0% UF +80=-20F JOOYDLN 54289 CO2I3AEDILS032525-LDH
© AlOC)Y OJB0=ul00 | 4 CIFXD ELECT 4,7 UF 10% 35VDCW 56289 15004 T9X903382=DY S
Al0CH ‘Ulov=-25903 b CFaD CER 0,05 UF 203 S00VICH 56289 123M 244 2-CN
AOCS LloU=3443 P F COFAD CER 0.3 UF +80-20% 50VDCW . T2982 B131-050-5%1-1042
N . 1} ., 1
: Al0Ce BT T IR T CIFXD ELECT 4.7 UF LOF 33W0CW ae2e9 150DATSX903582-0Y5
ALUCT D160~3453 E GLEAD CER 0,0% UF +80-20% 100WDCW %5289 CO2IANOLLEONLS29~C0H
A10CB 01603452 - 2 C: XD CER 0.02 UF 20% 100VDCW b4289 £03B101H203MS15 CO
AJOCHL 1501-0040 - DICOEESILECON 30MA 30UV i Q1283 FNGEOEE
ALUCRY L5uL1=0040 DlUD!l-’tlll_CON 3O0mMA 30NV : 071263 fFoGione
ALdca3 1901-0040 DICOEESTLECON 3ONA JOWY L o1283 FOGI0BS
AloCka 1901=4 226 DICOEESILICON D.T5A 200PLV 0AT13 SR1ISH-
ALICRS 1901-0020 DIDDESILICON O.75A 200PIV 0ATI) SR1338-1 .
ALOEL FI58.0613 H CORNECTORER € Py 5 MALE POST COMNTACE 12610613 -
ALDE2 Qleu=1853 - TERRINALZPIN LCDA 260) 000 anD
alact 1835-y057 1 YSIRLS| FET MeCHANNEL 28480 18550057 '
A10C2 18%4~021% : ISTRE5E MPN . L1131 2N3504
Alou)d ! 1853-0054 L FSIRES] PNPLSELECTED FROM 2K325K) 28480 15%3-0034
ALOr) i vgli«lell 1 RIFXD W Zo7 UHM 5% 20 28480 LLIVES L33
Algk2 B S9-0002 2 RTFXD COMP b.8 OHM LEOT 1/1w oLR: E8 &PG)
Aluws 2100-2650. 1 Rrvak FLW 200K OHM EOX LIN 1/2w 10440 2100-2550
Alukad oral~0lds 1 . REFXD MET FLM SO09K DHM 2% L/IW, 29480 o1s1-01308
- ALOWD 0edA=2131 3 NEFXD COMP 27K CHM LOT 174N 0112) €8 21N
AlURS Chbha=273) RIFXD COMP 27K CHM 10X 174N oLt21 Gs 210
ALOsT - LodA=LT21 3 REFRQ COMP 2700 ORM 0% )/74W oLi2* ch 2721 .
ALGRS QeB84=AT21 L NEFXD COMP 4700 OHN 1T L74W olL2); 8 T2
ALURY cobl-Sall ! RZFXD COMP 580 DHM 10% 1/2w 0112} ER So1l
ALQRLO Co9%9=u002 RIFXD COPP 8.8 ChHM 10T )L/2k 01121 P 6RG)
Alokil Uask=2731 RIFND CONP 27K OHM LOF L/4W 01821 e 2738
ALORLZ Qedf=1011 1 N3FXE COMP RGO CHM 10T 1/2W o121 Ee L0LE
Al0R13 Q684=1021 1 'ReFND COMP 10U OHM FOT D/4w onzi B 1021 .
. ‘ N .
i,
. Sec introduction to this section for ordering information
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Mode} 182T Replaceable Parts
Table 63, List of Manufacturers’ Codes
PiE tro
My HARUFALYUREE  HAN| ENGRESS | PPNF
UUOUY  Wyhak) LENNON ANY SUPELIER HF 1154,
UUhS)  SARGARD ELECIRIC LB, PICRERS OBV, PIERERS) B0k FALd]
ORI ALLEN ERALLEY €Uy RILWAIKEE) W%, (3 Fed
81295 VisAS INSTRUNENED ERC, SERILOROUCIGE CORFLLENTS NEY, | DALLAS) YEX, . 52
UEA)BE  SMALL PARTS (MG, . COSTA MESA) EALIF, L
VLA FERSRRCURF CUAP, SAUGERTIFS, HoVy [F132]
UIbhY  ANPREMIL CHREP, BROADY LR, UL LYY
4713 MLYDRCLAE SENFCUNDULFCK PRODMENG, PHOENEX, BRI, NROOR
NSM20  mARLFIELC ERGIREEEING [Ny WENEFIILD, WASS, LLL)
0T2ed  PANREHILD CARERA L JRSF, CURP. SERFEUMILCION DIVe FUTAIN YEFM) CALEF, 94040
dZl?  SLLAN D, IHE SUN YALLEY), LM IF, LIELTS
0910%  TEXMS CAPATIILM LOy IhC, HOUSION, TER. 11042
09)%% £ L n CUPPURENTS DA, NEWTDN, MASS, AL
LML MEFER GURP, : FOLSON) Hady osALY
Jassh  COSAELL DURLILE ELEGE. DIV, FLOENAL PALEMIC KLECE, €O, © NEWARK) Nyl nriog
VEALE  RLECTRUNEL RELDIKG CHkP, PARTUCKET)  Fubs 92Nk
FP26% - PULEE PHIIG, KLY, POWKERS CENVEY JLLs ELTL A
Jead0  RERLENE=PACKAED €Uy LURPURATE W YOUR NEAREST WP DFFICK
BodNY  SPRACUE RLECYRIC Chs : Hy ADANS, MRS, iy
ayp)  FRURBAS £ BETVS Ty TRE ELJFANEYH, Hpds arzny
Bb2YY  WIVNER NBG, LD CHICAGD, BRL, (3133
71400 BUSSNRAN BEG, D)y MO GRARSROISUR LN 5Ky wuib. LS nyaLY
11898 GLukL UKJEN EhU, LERTRALAR DIV, MILWAHREFy WESC, 5320)
Fiokb  CONRERTEAL PLABKICS LU MUNDELFINy BLLe K080
T76n  CHIGAGL MINJATURE LANP wiRRS CHEEAGD, L, (LLI
FE7e5  CIRCH MFG, Clis EBY T JhC, LK GPOLF YILLAGF, WL, L
72106 ELECRWO MQIRVE MEG. €. ThC NELLERANTIC, (Uikh, , nhzh
Jibshb  JhULARA GEMERRL CURP. ELECTRUNIC Ok KEASREY, Myl LLT3 T
1282%  EBY PUGH B DhL, PHILADELPHEN) PA, 19)As
12982  EMPE FELFRELLUICAL PEGU. IhCy ER)E) PAy 1511
73915 LITIELFUSE FAC, DES PUAINES: ILL, LOGLE
Tsuys  STACRPDLE CAknnh €D, ST, WARTS) PA, [LYTY]
P922E  CLENTIRENTAL=wIRK ELELTEUNILS CLRP, MARMINSYER) PR, Innra
#0131 LLECIRUNIC INNUSTEEES ASSOLIANION WASHIAGION D, 0y , 20008
2385 SalTCPLRART AC, At L. rOL20
JUS08 - ALGAT IAC, U ATTLERCAD, MBS, D2T0Y
Sloss  PALCD WFG. €O, IAC, CHICAGT, BAL, bUBED
yh3he  METPCOE MEG) KD ROLLING PEADMNS) JLby L1
gu¥AF  RECRESSRE O FAMC, CHICAGD) JLL . BN
S329) 0 SEALECTRC CORP, MAWARCHECE) WY, LT
PHECU  CELEYAN LLECIHONECH CCRP, Er AUPDRA) NaYe yansp
:
1
]
1
t
| t
i
” ” . -
See introduction to this section for ordening infonration
- o :
]
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Model 182T

Changes nnd Options

: - SECTION Vil .
~ MANUAL CHANGES AND OPTIONS

7-1. INTRODUCTION.

'7-2..; This section contnins information required to
backdate this menunl for n speclf' ic instrument.
A descnphon of stnndnrd optmns is nlso in this sectlon

7-3 MAN UAL CHANGES

'7.-1. Th:a.mnnunl applies directly to the instrument
.having the same serinl prefix shown on the manual
title page. !f the serial prefix of the. irstrument is not
the same as the one on the title page, find your serial
prefix in table 7-1 and make the changes to the manunl
that are listed for that serinl prefix. When making
' changes listed in table 7-1, make the change with the
highest number first. Example: if backdating changes

1, 2,.and 3 ore required for your serinl prefix, do .

change 3 first, then change 2, and, fi nally chnnge 1.
If the serial prefix of the mslrument is not listed
either in the title puge or in table 7-1, refer to an
enclosed MANUAI, CHANGES sheet for updating
information. Also, if a MANUAL CHANGZES sheet is
suppl:ed make all indicated ERRATA corrections.

o Table?l Manual Changes

Serial Prefix Make Changes
1507A : R
1516A 2

7-5. STANDARD OPTIONS,

1
I

7-6. Standard options;dre modifications installed on -

HP instruments at the factory and are available on
request. - Contact the nearest Hewlett.-Packard

Sales/Service Office for detailed information cuncern-

ing standard options. The following option is available
for the Model 182T; ‘

OPTION 003. This opti.on is n standard instrument set

at the factory for operation from a power source of
100 or 200 Vec £10%, 48 to 410 Hz, 200 VA maximum.
Make the following changes to table 6-2 for Option 003:

Al: 'Change HP Part No. and Mir Part No. to
00182-60014.

-AlT1: Change HP Part No and Mfr Part No. to
9100-3249 : -

N

“,CﬁAhsE1 _

Flgure 6-4;

Relabel small cylindrical part as MPll MPIZ des- '

cnbes only large cyhndencal part

Table 6-2,

A2 Chnnge HP Part No. and Mfr Part No. to
00182-60030.

- A2MP3: Change HP Part No. und Mfr Part No. to
00182-60203.

 A2MPS8: Change HP Part No. and Mfr Part No. to
00182-67101,

Add: A2MP11; HP Part No. 00182 23706; Qty 1;
SHAFT EXTENDER: Mfr Codc 28480 ‘Mfr Pnrt
No. 00182-23706, :

A2MP12: Change to HP Part Mo. 1490-0841; Qty 1;
COUPLING:SHAFT 0.127" ID; Mfr Code 284R0;

Mir Part No. 1490-0841.

CHANGE 2_
Figure 6-5, '
Replace with figure 7-
Table 6-2,

Ad: Chnngc HP Part No. and Mfr Part No to (D182-
50004,

A4CYE and A4C2: Chnnge to HP Part No. 0160-
3484; CFXD CER FEED-THRU 1000 PF
20% | 1000V;' Mir Code 72982; Mfr Part: No.
2432 009X5U102M ‘

Add: A4E1; HP Part No. 0400-0018; Qty 1; GROM

. MET: CHANNFL U-SHAPED; Mfr Code 95987;
Mfr Part No. WG-101,

Add: A4F2: HP Part No. 2110-0020; Qty 1; FUSE:
- 0.BA 25CY SLOW.BLOW: Mir Code 75015; Mfr
Part No. 313.8008S.

A4MPL: Change HP Part No. and Mfr Part No. to
00182-60201, _

Add: A4MP2; HP Part No. 00182-00601; Qty 1:
SHIELD:LINE FILTER; Mfr Code 28480; Mfr Part
No. 00182-00601.

Add: A4MP3; HP Part No 00182.01246; Qty 2
BRACKE'I‘GR(:‘.’ ND LINE FILTER; Mfr. Code
28480; Mfr Pnrt Nn. r,180-01246, '

Add: A4MP4; HP Part No. 00182.01209; Qiy 1;
BRACKET: LINE FILTER; Mfr Code 28480; Mfr
Part No. 00182.01209

Add: A4XF2; HP Port No, 1400-(}1)84; FUSE-
HOLDER:EXTRACTOR POST TYPE; Mfr Code
76915; Mfr Part No. 342014.

Schemnt:c2
Add: A4F2 0.8A fuse ns shown below:

!



Changes and Options o Model 182T

WHITE - GREEN - GRAY 958)

938} WHITE -
‘ORANGE - GRAY

L GRAY (8)

WHITE - RED - GRAY (928}

[ WHITE - BROWN »
‘ GRAY {918}

YELLOW - GRAY
L2

198} WHITE - GRAY

(908) WHITE .
‘BLACK + GRAY

72’
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'Model 182T’

SCHEMATICS AND

81 INTRODUCTION.

" 82. This section contains - schematics, repair and
.+ replacement information, component’ identification
illustrations, and troubleshooting . and repair infor-
~'mation. Tahle 81 defines, symbols and conyentions
used on the schematics. The ‘overall block diagram

* is located in Section [V, o ' .

. 8-3. SCHEMATICS.

84. The schemstics are drawn to ghow the elec *

tronic  function of the :circuit .and instrument. A

. given schematic may include all or part of several
“assemblies. Schematics also’include de voltages and

 waveforms. Information explaining the symbols and
. conventions used in these schematics is in table B-1.

Voltage measurement conditions epplicable to each -

| ' schematic are shown next to the schematic.
SN ' . AT e ; .
'8 is identified by a number. The
" number of the schematic is located in the lower nght
hand corner near the figure number and title. These .

“numbers are used to croas reference signal con- -
_nections that begin on, one schematic and continue
' "on 'another. When a circuit leavs a schematic it is

- jdentified with the number of the schematic on which:
" it is continued. Both schematics have the same cir-
. ‘‘cuit - identification information such as voltage,
{ function or eircuit connection. :

8-6. REFERENCE DESIGNATIONS.

' 87. 'The unit system of reference designations used -
in this manual is in accordance with provisions of
i . the ANS! Standard ' Reference Designations for
 Electrical and Electronic Parts and Equipments dated
'+ March 1, 1968. Minor variations due to design and’
manufacturing practices not specifically covered by

" the standard may be noted. ‘ :

)

W

8-8. Each electrical componént is identified by a
class letter and number.
nation is the basic reference designation for each

. . 'able and are part of an assembly have, in addition to
. the basic designation, a prefix designation indicating
the assembly on which the component is physically
~located. Components not located on an assembly will
" have only the basic designation and are listed in the

. replaceable parts list (Section VI) under chassis parts.

R . S SECTION VIl -

This letter-number combi-

component. Components that are separately replace’

Service

TROUBLESHOOTING

89. Al components located on an etched circuit
bonrd should be prefixed with the assembly number
'assigned to the board (e.g. resistor R23 on assembly
A3 is referred to ns A3R23). There may also be an
R23 on severn} other assemblies, but the assembly
designation will always be different (A2ZR23, A1R23,
etc.). ' ‘

. 810, COMPONENT LOCATION.

.811. Al adjustmenis are shown in Section V, and
mechanical and miscellaneous electrical parts are
. shown on exploded view drawings in Section VI. For
- rendy reference, circuit mssembly photographs are
placed adjacent to the associnted schematics. ‘

812. Circuit assembly photographs are subdivided
by a grid, and components within each subdivision are
indexed to a location table below the photograph. A
component can be located on the photograph by first

" referring to the table. However, reference designations
ar.- it complete on the assembly photographs. For the
complete reference designation, prefix the assembly
designation given in the photograph toench component
designation. R _

'813. TROUBLESHOOTING.

. 814. The most important prerequfaite for successful -
troubleshooting in understanding how the instrument
operates and correct usage of controls.

815. Improper control settings can cause apparent |
‘malfunctions. Refer to the operating instructions in

' Bection 111 for a complete explanation of each control’s
function'along with typical operating instractions if in
doubt: Use the controls as a guide to help isolate &

. trouble to a specific area of the instrument. :

1

t

" 816. Troubleshooting " is easier. if more than one
* symptom of a trouble is evident. Obgerve the instru-

~ ment, and note all indications of faulty operation, If
* ‘eymptoms indicate more than one trouble, treat each
problem individually and locate one trouble st a time.
Follow the procedure presented here, and refer to
_other areas of information in this manual if necessary.

817. Make a thorough check of instrument perform-
. ,ance. A complete procedure is given in Section V, and
forms are included. to record results. A trouble, such
"'as incorrect vertical gain or sweep speed, may be due
to lack of calibration. v o

o18. PRELIMINARY CHECKOUT. To help isolate
' r:;gl{unctiona, perform the  following checkout pro-
cedure:. . ‘ g

v 81
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Table 8-1. Schematic Notes

Model 182T

[j?‘
7]

S

s e

e

B et e R — AR

i PO

ETCHED CIRCUIT BOARD .

'

' ERONT-PANEL MARKING

REAR.PANEL MARKING

i

FRONT-PANEL CONTROL

SCREWDRIVER ADJUSTMENT

_ELECTRICAL TEST POINT

TP (WITH NUMBER) ~

WAVEFORM TEST POINT -

(WITHNUMBER).

SINGLE-PIN CONNECTOR ON
BOABD

PlN OF A PLUG- IN BOARD
WITH LETTER OR NUMBER)

1

L

COAXIAL CABLE CONNECTED .

TO SNAP.ON JAC'( o

'
i

" COAXIAL CABLE CONNECTED
DIRECTLY TO BOARD

MAIN SIGNAL PATH

' PRIMARY FEEDBACK PATH
_SECONDARY FEEDBACK PATH

PART OF

B LI

NOCONNECTION R

CLOCKWISE END OF VARIABLE ‘

RESISTO

D

S

" SIGNAL
REFERENCE

 {9e28)

‘Rcfcr toMIL-STD-15-1A and MIL-STD-806 for g;'chcnmtic' symbols not listed inthistable.

FIELD-EFFECT TRANSISTOH
(p- TYPE BASE)

v

FIELD- EFFECT TRANSISTOR
{N-TYPE BASE) ‘

1

BREAXDOWN DIODE
(VOLTAGE REGULATOR)

TUNNEL DIODE

STEP-RECOVERY DIODE

" CIRCUITS OR COMPONENTS
DRAWN WITH DASHED LINES
[PHANTOM) SHOW FUNCTION
ONLY AND ARE NOT INTENDED
TO BE COMPLETE. THE CIRCUIT
OR COMPONENT 1S SHOWN IN
DETAIL ON ANOTHER SCHEMATIC,

SCHEMATIC
REFERENCE

S

. WIHE COLORS ARE GIVEN

BY NUMBERS IN PARENTHESIS - '
USING THE RESISTOR COLOR

. CODE

‘[ {925} 1S WHT-RED-GRN }

0-BLACK 5-GREEN
1. BROWN 6:BLUE:
~+ RED 7+ VIOLET -
3 - ORANGE B-. GRAY

4- YELLOW 0. WHITE

OPTIMUM VALUE SELECTED T

AT FACTORY, TYPICAL
VALUE SHOWN, PART MAY
HAVE BEEN OMITTED.

UNLESS OTHERWISE INDICATED:

~ RESISTANCE IN OHMS,
CAPACITANCE IN PICOFARADS
INDUCTANCE IN.MICROHENRIES

b2




Model 18211 IR A St o Service

‘A, Check for improper control settlngs (refor to mounted on one side of the .bonrd, conductive surfaces

Sectlon III) ‘ , .+ onbothsides, and plated-throngh component mounting
' ‘ ' . holes, Hewlett-Packard Service Note M-20E contains
. b, Check for proper operntxon of BCCEBBOW " .useful information on servicing etched circuit boards.
equipment, S Some important considerations are ns follows:
¢ Visuully inspect matrument for loose wire and a. Use a 37 to 47.56 watt chisel tip soldering iron
cable connections, Check wiring to all board 2e- with a tip dinmeter of 1/16 to 1/8 inch, and a small
: scmbl:es for ‘proper connectlons. , diameter rosin core solder.
od VIBuﬂ"y lnspect fﬂr bumed broken, or chafed b. Components mny be mmovcd by plnclng the
wires; charred or discolored components; and ‘any.  goldering iron on the component leads on either side of'
other md"’ﬂt“’“ of phys:cal damage. , ' . the board and pulling the component straight away

- from the board. If heat is appl:ed to the component
Ch“k for proper power B“N’IY voltages and side of .the board, greater care is required to avoid
determme that fuses are not open. ‘ damage to the components, especially semiconductors,
' : : ' Heat damage may be minimized by gripping the lead
%, ;
:;::E edDE:lﬁg';tgfgfe?ifnoigg;;::ﬁ:cg:fl;:;233:«;8' with long-nosed pliers between: the soldering iron
a detailed check of the circuits will be neceasary: ‘ and the cmnponent thereby formmga heat sink.
Troubleshooting charts waveforms, and voltages are
provided ,to -help in . locatmg problem  areas and
components The troubleshootmg charts and wave
forms are to be: used to isolate the problem to.a
specific area. The voltages can then be used to locate -
the faulty component within the problem area. . -

“e Ifa component is obviously damaged or faulty,
clip the leads close to the component and then un-
solder the leads from the board

. di- Large components auch as potenhometers,
‘may be removed by rotating the sc.dering iron from
lead to lead and applying steady pressure to lift the
CAUTION , . paort free.' The eltérnctive is to clip the leads of the .

‘ damaged part and remove them individunlly.

\ . Lo

.‘When taking waveform o_rf de vol_tage
mensurements, use extreme care to avoid
v shorting supply voltages or components.

roe Fxcesswe hent or force will destroy the _
laminate bord between the meted plated. surface (con-
. 1 : ductor) and the board. If this problem should occur,
Y T .. the lifted conductor may be cemented down with a

' smnll ‘amount of quick-drying acetatebase cement

820. - De voltages are shown on the schematlcs near
active components such as transistors. Waveforms are having good insulating properties. Another method of
repair is to solder a section of good conducting wire -

‘also placed on the schematics at points which will-

assist in determining proper circuit operation. As an =~ Along the damaged ared.
aid to localing: measurement points, n small dot is ' : ‘ :
‘etched on the circuit board next to the emitter lead of = _f. Before replacms a’ component, heat the re-
each transistor, the source lead of FET's, the cathode maining solder in the component hole and clean it
end of diodes, and the positive end of electrolytic = out with a desoldering tool. Sharp pointed metallic
capacitors. Use these pointa to assist in voltage and tools are not recommended since they may loosen
resistance measurement tests and a8 guldnnce in . eyelets in boards or remove plating from the inside of
properly rep}aclng componentg : holes on plated-through etched circuit boards. ' -

1

8-21." TROUBLESHOOTING TABLES. 'I‘roubleahoot- o ' o
ing tips are'given in several tables. Before doing the to ﬁf ;.-xr?t:ln:l:gl:: ape replacemnt component leads
checks, be sure that the symptom is valid by checking

control settings. For example, what may at first appear " h." Install the replacement a:omponent in the same
a8 no dmplay may rcally be a no sweep problem. g posltlon as the ongmal :

]

8-22.. REPAIR ., AND REPI.ACEMENT. The followlng ' ‘ S ' :
Daragraphs contain recommended procedures for re- 8-24. SEMICONDUCTOR REPLACEMENT, Semicon-

pair and replacement .of defective components. A . ductor devices are available in a wide variety of shapes
complete list of components, with Hewlett-Packard and sizes. This can make it confusing to identify the
part numbers and ordering information, is in Section .  leads. Examples of some of the most common conﬁm ‘
VI. Contact the nearest HP -Sales/Service Office urntxons are shown in ﬁgure 8-1. ‘

listed at, the rear of this manual’ 1f sntlafactory repmr '

or operatlon cannot be achleved ‘ s : 8-25 When removmg a semiconductor, use a pair’

« . of long-nosed pllera 88 a heat sink between the device
823, SERVICING E‘I’CHED CIRCUIT BOARDS. Ecched and the soldering iron. Anc!, when replacing 8 semi-
circuit boards in this instrument have components . conductor, ensure sufficient lead length to dms:pate

1
'

L o - | _ l_ | ) ‘i. 83
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INTEGRATED CIRCUITS Coa

16 PIN INTEGRATED CIRCUIT
16 .9

LOCATOR/
NOTCH B B

| 14 PININTEGRATED CIRCUIT

LCCATUR
NOTCH

'DIODES'

1
) DIODE SYMBOL
) _/w. : Anqoe——ﬂ—%-—-cmno'ns

WIDE"

"CATHODE

CATHODE - ‘CATHODE

“

STRIPE .

BLACK EPOXY .(PLAST_IC) TRANSISTORS

. B1-POLAR TRANSISTORS

FIELD EFFECT .
TRANSISTOR

EBC ECB ~ . GOS'

~METAL CASE TRANSISTORS

B1.POLAR TRANSISTOHS

a ca]e

" CASE E2 B2 C2E1BICH.
FIEL. o EFFECY TRANSISTORS '

I

DUAL

CASE $20262G1D151

THESE ILLUSTRATIONS DO NOT BY ANY MEANS RE-
FLECT THE WIDE RANGE OF CONFIGURATIONS AVAIL-
ABLE, BUT RATHER A GENERALIZED ARRANGEMENT
ONLY, AND-FOR INFORMATION REGARDING PARTIC:

ULAR FUNCTIONS IT IS SUGGESTED YOU CONTACT YOUR
FIELD SERVICE ENGINEER

TR

". : R  Figure 8-1. Semicondu_ctor Identification

1
!
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soldering heat by using the same length of exposed-

lead used for the original part,
‘ o

§:26. DETAILED TROUBLESHOOTING.

827, 'The following troubleshqoting tips are cate-
gorized according to the various arens of the instru-

ment, These tips can be helpful only after a trouble

is localizéd to one of these areas. Read the theory of
operation 'in Section IV to learn how a circuit should
operate. If it appears necessary to calibrate the instru-

ment, refer to Sectmn vV for the proper procedures, -

:

8-2_8. LOW-VOLTAGE POWER SUPPLY. Fuées, test
points: for measuring regulated output voltages, and
voltage adjustment controls are located on the low-
voltage regulator nesembly. Access to the assembly is
obtained by removing the instrument rear panel
Each low-voltage supply is fused. The fuses are in
series with'the regulator transistors, and oll regulated
output power flows through the fuse for the respechve
sumaly- : :

I
0

supplies are current limited, an open fuse generally

indicates. that trouble'exists in the regulator porhon-'
of the supply, If n fuse is open, check the series’
'.;egplator transistor, driver transistor, and comparntor.

o

8—30 ﬂ‘roubleshontmg the low-voltage supply ls"'

facilitnted by removing the power supply from the

osc:!loscope This will provide accesa to the power

trunsformer, rectifiers, ‘and filters. Removing the
module also disconnects the. power supply from all
other circuits of the oacilloscope, thus confining the
troubleshooting effort to the low-voltage supply.
The procedure for removing the power supply module
is explained later in this section of the manual.

“Lethal voltages are exposed when the.
power supply module is operated outside
the oscilloscope mainframe,

coy i
B

8-31 The H00 V' supply ehould be checked ﬁrst

since all .other' supplies use it as ‘a reference. Un- -
regulated operation of all of the other Bupphes may be

the result of a defective +100 V supply. Use the test
pointc to monitor the regulated output of a supply. If
the +100 V supply is defechve, verify operation of the

reference supply whlch is regulated by the 9—volt '

zener d:ode.l o _ ;

~ high-voltage tmubleshootmg tables.:

8-29,' Since‘ the +100 V and —100 V. supplies are cur-
rent fold-back limited, and the +156 V and —126 V.

- - |
1 N N . .
. ’ m [
,

836 DlsAsseuai.v luronm‘non.

hal Ul g [N

8-32 HIGH-‘JOLTAGE POWER SUPPLY AND RE-
. GULATOR.

WARNING |

‘Lethal volioges are: exposed when' the
“oscilloscope is turned on with the high-
voltage: power supply cover removed.
‘High-voltage power supply problems nre:
usuanlly indicated by no display, a display

that is too bright, an arcing sound, slow
trace shift or blooming, or sudden shifts

in dusplny intensity. Regulator pmblems
may result in no high voitage or excessive
hlgh voltnge.

B33, If only one high- vo!tage output is mlssmg. check .

the nppropnate rectifier and filter circuit. If high volt-
age is present but not properly adjusted, refer to the

L

. m '

. The CRT post-uccelerntor lead may have
-a high voltage present even. if the instru-
ment has been turned off for a long iime.
Ground both CRT and H.V. Multiplier

+ connections to dmchnrge them.

834, If no high voltnge is present, check the hlgh
‘voliage oscillator circuitry.- The oscillator supply
voltage, - unregulntcd +27 V, is fused by F3 on the
regulator nssembly. The osc:llntor frequency is ap-
proximately 40 kHz. With the High Voltage Multiplier

- output disconnected, (by disconnecting the CRT post-

accelerator lead) the osciliator. frequency should

“increase to approxlmately 50 kHz.

835 The CRT cathode and gnd high-voltage leads -
can be disconnected by removing the CRT socket.
This will further isolate the trouble. If it is determined
that the H.V. Multiplier is faulty, it must be replaced "

* a8 a'complete unit, since it is a sealed assembly.

8-37. COVEH REMOVAL. 'l‘he instrument hes a two-
piece cover. Remove the covers as follows: '

a. Ensure that LINE power switch is OFF nnd :
disconnect power plug from line power source.

b. Release the three-quarter-turn fasteners located

“on each side of the instrument. The cover retainers will

be completely free. Figure 8-2 shows the locntmn of the
fasteners. . v .

c. Loosen two captwe screws located on handle

" ends. . - -, . |
., d. Remove top cover by expandmg slightly and :

pulling awav frorn instrument.

i i '. . . . t : ) . 8—5
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-LOOSEN 2
CAPTIVE’ SCREWIS

.....
.....

RELEASE. 3
FASTENERS ON EACH

SIDE o

EXTEND TILT
' 182r-00

- STAND

Yo thure82 Couer Removal

e Remove bottom cover by extendmg tilt stand
expanding nnd pulling awuy from instrument.

" . Remove renr nccess cover by releasmg amgle-

quarter-tum fnstener.

0-38 POWER MODULE REMOVAL The' low-voltege
power module includes the power transformer, low-
‘voltage rectifier nssembly. low-voltage ' regulator as-
sembly, and the series regulators. The entire module

is removable as a unit whmh can he further disassem-

bled lf desu-ed

839 To remove lhe‘bewer module, disconnect ac -

power input, remove the covers and proceed as fol-
lows: .

A, Remove four BCTEWS locnted on. bottom rear
ofmstrument o co

i
i

b. Return mstruments to honzonta! position and

remove two rear screws. One screw is located on top

of each series regulator heat sink. Do not remove
screws holding rear feet to heat sink or acrews located
below rear feet .

c Dmconnect CR’I‘ filament lead connectors
(brown wires) from rectifier sssembly using long-
nosed pliers and lifting straight up. (CRT filament
leads muy also he dnsconnected later, refer to step d.)

Fllament leade operate at —3150 volta
when power is on.

'

1

; ' : Model 182T

d. Remove module by grasping filter capacitors
on each side and pressing toward rear of instrument.
If CRT filnment leads were noi previcusly discon-
neeted, be careful to pull module only partinlly free.
Then disconnect filamen$ leads and remove module.

8-40. CONTROL ASSEMBLY REMOVAL. This asgem-

- bly includes the calibrator, CRT controls, and LINE
“power switch., To remove the controls nssembly,

disconnect nc power input, remove the covers, and

praceed ng8 follows:

a. Disconnect five squarepin  connections

- . between enble locnted on the underside of the assem-

bly and the Interconnect assembly mrcu:t board.

b Dlsconnut eight square-pin connections loent-'
ed on the top side of the assemblr. Use a long-

nosed pliers and pull connections strnight off Lo
remove, These consist of: CRT focus (two right-angle
connections), trace alignment (two connections),
CRT flood-gun (two connections), CRT mesh, (one
connectmn), nnd ground (one connechon)

i ¢ Remove four serews from undersxde of eontrol
assembly, Two screws hold the nssembly to the front
cashng frame ond also hold the focus high-voltage
shield in place. The other two screws are located
approximately nt the center of the assembly, :

d. Grasp the assembly internal to the instrument

. and remove with a straight pull toward the front of
* the instrument. Do not remove by pulling on knobs.
Be .eful that squarepins lacated on top of the o8-

sembly do not enteh on front eastmg fmn .

8-41. AC POWER INPUT MODULE REMOVAL. The -

power input module contains the line power jack,
line filter, fuse holders, and LINE SELECTOR switch.

It may be partially removed for servicing or completely :

removed if necessnry. . '

8—42 Partml removal is possible since the cable

carrying ac line power is long enough to expose the

' components without - disconnecting the 'cable. To

relense the module, disconnect ac power mput and re-
.smove the two screws holding the panel in place. Pull
the module to the rear of the mstmment

. 843 It‘completeremovnl mdeslred.elther remove the
" low-voltage power module or open the upper rear

panel. This exposes the ac line power cable con-
nectiona to the Interconnect assembly. Then discon-
nect six square-pin connections from the cable to the
Interconnect assembly circuit board. The module can
now be complete!y removed from the oscilloscope.

8-44. SWEEP-GATE ASSEMBLY REMOVAL The
Sweep-gate amplifier ‘is located on the upper rear
pane] of the instrument. It is exposed for servicing by

removing four screws holding the rear panel to the.

rear casting frame.' (Do not remove rear feet from
panel) If complete removal is desired, disconnect 12

. ;sqﬁerepin connections to the :assembly. Five BNC
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connectors and one screw hold the circuit board to
the rear panel,

8-45. GATE AMPLIFI';H 'ASSEMBLY REMOVAL. Dis-
conneet ac power injut and remove the instrument
top cover, Then pmcee.l as follows:

o Dlscnnnect Gate Out coaxial c.:ble {two square-
pin connections) from rear of Gate Amplifier, |

b Remove two screws rmm rear costing fmme

¢. . Remove by pring assembly h.ack and pwotmg
connector end out of mamfmme

8.46. HORIZONTAL MODULE REMOVAL. To remové
the Honzontnl modaule, use the following procedure:

a. Disconnect nc power input und remove the
)nstrument top cover, -

h Dmconnect two honzonml deﬂectton cable pin
wnnectlons from CR"I‘ neck. :

" ¢. Remove two screws holdmg bottom of circuit
board tc oscxlloscope frame and one screw locnted at
top center of mrcmt board

d Remove one serew from front castmg frame,

s Shde module tnward front of instrument to dis-
connect module and turn rear of module to outside
of osc:lloscope mainframe. o

i

“f. Bend honzontnl deflection cable forward and
flat against rear of mndule :

g. Cnrefully slide module toward front of instru-
ment for removal,
. h When remslnllmg, be certam that horizontal
deflection cable is placed toward front of module be-
fore installing. After module is inserted, bend cable
townrd rear before mnkmg connection to oscilloscope
connector,

3-47. CRY, HEﬂOVAL. Remove the CRT ns follows:

1

o I'WARNMG'I

To prevent personal injury, always wear
a face mask or safety goggles when hand-
ling theé CRT. Wear protective gloves and
handle cnrefully. '

‘a, Dlsconnect ac power mput and remove covers
from mstrument

b, 'Dlsconnect CRT post-dccel«ierator lead at
connector mounted on H.V. modula. Cable is perma-

!

Servive

néntly fastened to CRT. Completely discharije CRT
and H.V. Multiplier eonnections by grounding both

‘plug nnd jack.
I WARNING I

i

The CRT post-accelerator lead may have
n high voltage present even if the instru-
ment has been turned off for o long time,
Ground hoth CRT and H.V, Multiplicr con-
nections to dischnrue. ;
¢. Remove twn screws holding ‘CRT ﬂocket
cover to.rear panel,

.d. Carefully remove CRT socket by gently pry-
ing it loose, If desired, the instrument top rear panel
may be removed to facilitate socket removal, '

e. Disconnect eight CRT neck pin c.onnect.iona.
(see figure 8-20 for connection identifications.)

f. Remove four screws which hold the front bezel

in place. These screws nre removed from the rear of

front casting frame and are Iocuted near ¢ach corner
of the CRT. , ' .

" Loosen c:rculnr cInmp securing CR’I‘ shleld to
C R’P neck i :

h. Slide CRT forward out of shield to remove,
Keep one hand on front face of CRT while using other
to slide forward. Exercise care to prevent damage
to neck pin connechons

B-48. HIGH-VOLTAGE MODULE REMOVAL.  Assem-
blies in the 'LV, mudule are separately removable.
However, if it is desired to remove the module, first
remove the CRT. Then proceed as follows: -

,

The CRT post-accelerator lead may have
e high voltage present even if the instru-
ment has been turned off for a long time,
Ground both CRT and H.V, Mult:pher con-
nections to d:scharge '

a. Disconnect CRT post»nccelem!or iead at con-

~ nector mounted on H.V. module. Cable is permanently

fastened to CRT. Completely discharge CRT and 1.V,
Multiplier connections by groundmg both plug and
jack. . N

1

b Remove cover from module by removing two
screws. : :

¢. Disconnect four square-pin connections, Gate

Coax, Focus, Grid, and Cathode leads, located on rear
- iof H V. Oscillator and Rectifier assembly
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d. Disconnect five-pin connector located on rear
of H.V, Regulator assembly,

t
}

o, Remove six screws holding module to main.

Model 1821

the Model I82T controls us follows and then proceed

to table 8-2,

Power ....oovviiiiiirieens

'

...............ON

8-49. TROUBLESHUOTING PROCEDURE.

frame top vnd side struts.

850, Table 82 through 8-6 provide a guide for trouble-
shooting the basic circuits in n logical muanner. Set

SCALE ....ovvvvevvininrisnrsnrses e OFF
INTENSITY ............ 1 - 2 o’clock pasition
FOCUS..........ovveevn s AB neceseary
FINDBEAM ............0vvrr ... 88 required

Horizonta! DISPLAY ...........ovvr oo o EXT
Horizontal MAGNIFIER .................. X1
Horizontal POSITION'............. Centered

Tabhle 8-2. Troubleshooting Tree

Vertical POSITION ..........
Vertical Input....,............

vvees Centered
,.I........None

TURN ON

\ }
BEAM ' ‘ NO BEAM =
I T i ' \
§ 1 ,
. - b
o ‘ PRESS
F - INCREASE
AND/OR : »
CONTROLABLE . FOCUS CONTROL. INTENSITY
. _ : _ \ AS REQUIRED)
l: .I !
| 3
—
GO TO . ! GO TO BEAM IS NO '
. ' : 1. UP/DOWN :
TABLEBE | | TABLE 84 | 2 RIGHTILEFT BEAM
) 1 |
; GOTO G0 TO
. . TABLE8E ! TABLE 83

88

F__ 5
e
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Table 8-3. Troubleshooting Tree'

Service

, 7

NO BEAM
{INCREASE
INTENSITY

AS REQUIRED) -

i

CHECK
LVPS
OUTPUTS

L

ANY

OUTPUT |

NG

REPAIR

L

——

ALL
QUTPUTS
OK

CHECK
HVPS
OUTPUTS

ANY
QUTPUT
NG

4

-+ REPAIR :

1

K

ALL
OUTPUTS
OK

CHECK
UNBLANK
AMPL,

Y

. NG

OUTPUT

\

REPAIR

=

' ouTPUT
oK

_ SUSPECT .
OPEN
CRT

89
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: Table 8-4. Troubleshoating Tree ' '

BEAMWITH NO
| o INTENSITY z
. | . contROL
1 ]
! ‘
MOVE SPOT
, OFF SCREEN
i N ‘I 3
- | RS ,
' CHECK HVPS =
. OUTPUTS \ ,
OUTPUTS a ' _ l : QUTPUTS
HIGH o ' : \ LOW . |
) o a QUTPUTS ‘ Lo i
T ‘ : oK N
1 : _ ‘ .
VALUE HV - ' : : AL
- FELDBACK . ] PLACE FLOATING ) ‘
LOOP RESISTOR SRR VM ACROSS , ‘ ;
AGRD . . . : 1:MELRESISTOR - . Y
IN SERIES WITH : L : :
, CRT GRID |AGRB) ’ - - _
QUTPUTS ; QUTPUTS
. 0K L LOW ,
. ’ | ' .
| . ' . * ’ i
REPLACE ' CHECK FOR '
- LEARY _ | LEARY FILTER
CRT CAPS OR ,
D o - LOW VALVE, -
oo - 3 o RV F. B. RES.
S ' ' . 1{A6R9)
| B ‘ ' v . ' ' ] ‘
NO VOLTAGE . - _ <)V DROP-DOES '
AL o NOT VARY WITH SN A
, K : INTERNSITY CONTROL Ror
‘ [FE : ' 4 IR 1 . .
GRiD s | | seeamunsiank | DISCONNECT
OR CRT) AMPL. - CART SOCKET —l
. } )
. . I
; LD | ov :
S : bROP ~oaop | .
v ‘ . : . ﬁ .
. . :‘ . o : 'I ) " i | - l
g S .| cHECKFOR ; ‘ - S
o AT . JaRrcuiT - " REPLACE CRT N
o _ o o o LEAKAGE _ {G-K SHORT) I
. L | . | FiLTercapsecTa | '
. , . B A . ) o _=lL . Vo . C
Bl0 Co S o 8 :
; L . : . s : : ' . y C
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Table 8-5. Troubleshooting Tree

WIFIND BEAM
1. UP OR DOWN
. 2. RIGHT OR LEFT
BEAM 1S BEAMIS
UP OR DOWN . . RIGHT OR LEFT
7 ' , ' r )
o . CHECK CRT 1 RePAIR
: 4 VERTICAL ; MAIN FRAME
Vo CONNECTIONS HORIZ, AMPL.
! B
- = : PROCEED TO !
CRECK : | . HORIZONTAL .
SLIDE RAIL SECTION
CONNECTIUNS . OF PLUGIN
PROCEED TO R _ . ’
VERTICAL ' ' _
PLUG-IN
| SECTION

' - Table 8-6. Trduble.shooling Tree

BEAM WITH
' INT/FOCUS
: CONTROL
CHECK ) _ CHECK
VERTICAL/. . - : - . VERTICAL/: .
HORIZONTAL o HORIZONTAL
‘ "1 . POSITIONING - “ ) - SENSITIVITY
'POSITIONING ' poOSITIONING |- POSITION OR | SENS.NG . . SENS,OK
OK - BOTH _ ‘1 NG-BOTH  JSENS. NG - EITHER BOTH BOTH
' . . ! : —A . ’ ! 1 . !
: | N ' 'REPAIR - o
_ CHECK, LVPS . CHECK HVPS
: 1 outpruTs o Q&PPF,'_‘?PR"?TE " QUTPUTS
'y _ ‘ ' '
COMPLETE  f .
. PLUGIN® °
;o - , . CHECKOUT

o 811/(812 blank)

l.‘ [ L i.:'!, . . [P
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SWEEP

- GATE GATE
HORIZONTAL AMPLIFIER ASSY A8 .
Ab '

‘Assy A7 . (BEHIND)

- 100V SERIES
REGULATOR

Alqa

1
B | .
toarey o D e L IR DRI P PR Ll S
o
! 3 (3] . .
. b 0

L.V. RECTIFIER

ASSY AJAI ~Alc3 AlC4 .~1246V SERIES
S : ‘ , REGULATOR
CF . . P ' ot AI°3 ‘
i 1
!
!
3 r
) ) ! '
I ! 1 |
o “iii'lil:m

Dervice
I
. ]
H.V. OSCILLATOR v e |
RECTIFIER ASSY .
e REGULATOR OSCJICI).ILATOR CRTA;GDULE CRT V1. |
. Assy AlO _ -
' AC POWER
MODULE A4
L.V. POWER
MODULE Al
H.V MULTIPLIER
ASSY A Il .
_ J '
+100V SERIES '
REGULATOR ,
Al Q) :
+ 15V SERIES _
REGULATOR , . ‘
Ala2 JANTERCONNECT CONTROL
. | Alc) Alez MODULE A3 MODULE
, ; 1 A2
) P
S . l P
' 1027020
1
D iy ! ; Figure 8-3.
’ v Mainframe Component Identification
' ; . : . 813
1 I
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Circuit boards have plated through
compunent holes, This permits solder-
ing from either side of ‘the board,
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Sl IR Table 6 2, Rep!nceable Parls, . ‘ . !
e 1 Change: MP'18 HP Part and Mir No. t0 00182-60041, |
L Ll ' :Change: MP29 HP Part and Mir No. 1o 00182-00223. .
T . ’ Chanpa. W1 HP Part and Mir No. to 8120-1621, %~ 1 o
FUSE 1,6 A 260V 1.26X 26UL, Mir Code 71400, Mir No. MDX 1-6/10.

4 Chanae: ATF1, HP Part No. 2110-0005,
‘ Changk: A1F2, HP Part- No. 2110 002

0, FUSE BA 250V 1, 25X .26UL, Mfr Code 71400 Mfr No. MDL 8110

iy Change; A2 HP Part and Mir No. to 00182 60044,
Add; A2C8, HP Part No. 0160- 3448, C; FKD CER 'IOOOPF IKVDCW, er Code 5628“ .
it Mir No. CO168102FA71KS26.CDH. * : L
h ', Change: A2VR1 HP Part and Mfr No. to 1902-0041. . v .
'. . Change: A5, HP Fart and Mfr No, to 00182-60043. : ' '
B : 1 Change’ AER‘H HP Part No. 2100-25614, R:TRMR 20K 10% C SIDE- ADJI TRN, Mir Code 01121, Mir No. A4B,
% 'Change’ ABS3, HP Part No. 3101-2265, SWITCH SLIDE DPDT SUBMIN .BA 125VAC/DC PC, Mir Code 82389,

' Mir No. C56206L2.
Change: A7C3 HP Part and Mir No 1o 0160- 3451,
Change: 'A10CB,; HP Part No. 0160-3622, C: FAD . 1UF +80- 20% 100VDC CER, Mir Code 72982, Mir No.

8131-100-651-104Z.
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! - L . . LI . : ' s 1
. Model 182T T © 00182-30309 I

| ERRATA (Contd) o L o

Change: A10CB, HP Part No 0160 3443, C:FXD ,1UF +80-20% BOVDC CER, Mfr Code 72982, Mir No o . ‘
. B131.N072-651-104Z. ‘ o
Add: A1OR14, HP Part No, 0767-0464, R:FXD IEMF 90.0K, Mfr Code 01121, Mfr No, CC.
‘Section B. Schematlcs and Troubleshootlng. ‘
" Schematic 4, ‘
Reverse locations of R23 and C7.

. Schematic 6, -
Add €8, 1000pf capacilor, in parallel with VR1 as shown in Figum B,

mo | ‘,

R
© 809k Ch2
e - a2 .
1000 g ha
o CRi 40K
;> - 3 = 3
- (901) : '
Figure 8, Figure 9. '
_Scﬁamalic 7, ' F o S
Chenge: Value of CB to .puf. :
Add: R14, 8s shown in Figure 9,
. CHANGE 1
. ' NOTE

HP Mode! 1B2T Displays with serial numbers prefixed
1706A and obove have been modified for use with the
HP Model B750A Storage - Normalizer. This moditica-
tinn increases the effectiveness of the Display with
Models 8557A, B658B, B765A, and 87568 frequency
domain plugins. Because of this modification, the
performance of rea! time plug-ins is not guaranteed
and lheir use is not reoommended '

The name of Model 182T instruments has been changed from OSCILLOSCOPE to DISPLAY.

Table 6 2, . '
-AB: Change HP Pan No. and Mfr Pan No. to 00180-66557 and [nsert table 1 from this manual change sheet

into 182T manual.

" Add: J6, HP Part No. 1261 2197 CONN 24F CONT Mfr Code 71785 Mir Part No. DOM-24W7S. .
MP18: Change HP Part No. and Mir Part No. 00182-60041, ‘ ,
MP29; Change HP Part No. and Mir Part No. to 00182-00223.




Mode) 1827 . - S | ‘ _om_az-sosos'
' CHANGE 1 {Cont’d)
s Y ‘ :

Table 6-2 lCom 'd},

" Add: W9, HP Part No, 00182-61619, CABLE ASSY: COAX AUX A, Mir Cade 23430 Mt Part No, 00182-61619.
Add: W19, HP Part No. 00182-61620, CABLE ASSY: COAX AUX B, Mir Code 28480, Mfr Part No. 00182-61620,
Add: ‘W11, HP Part No. 00182 61621 CABLE ASSY: COAX X-NORM, Mir Code 28480, Mir Part No.
00182-61621,
© Add: W12, HP Part No, 00182 61622 CABLE ASSY: COAX V-NORM, Mfr Code 23480 Mir Part No.
Co  00182-61622,
: Add: W13, HP Part No. 00182- 61623, CABLE ASSY: COAX H-BLANK, Mir Code 78480, Mir Part Ho.
00182-61623,
Add: W14, HP Part No. 00182-61625, CABLE ASSY: COAX INT SWP, Mir Cade 28480, Mir Part No. 00182-61625.,
Add: W15, HP Part No, 00182-61627, CABLE ASSY: COAX: SWP RTN, Mir Cade 28480, Mir Part No,00182-61627.
© . Add: W16, HF Part No.00182-61624, CABLE ASSY: COAX AUX C/BLANKING IN, Mir Code 28480, Mir Part No.
;. 001B2-61624.
. Add: W17, HP Part No. 00182-61626, CABLE ASSY: COAX Y-NORM J1, Mir Code 28480, Mir Part No.
00182.61628.
Add: W18, P Part No. 00182-61628, CABLE ASSY: B760A MOLEXINTERCONNECT Mir Code 28480, Mr Pant
No. 0018261628, , ,

Page B-16, figure B-5,
Make changes shown in figure 1 of this manual c’-unga sheel. :
:Page 8-19, figures 8-9 and 8-10, o
. Replace with figures 2 through 4 from this manual change sheet,
Page 8-30, figure B-21, o
+ Replace wnh figure b from this manual change sheet,

: C HANGE'Z ;
o
Table 6 2,
AB: Change HP Part No. and Mir Part No. to 00182-66519 and insert table 2 irom this manual change shest
. , Into 182T manual, ‘ _ ‘
_ Figure 8-9 {page 8-19),
Replace with figure 6 from this manual change sheet, ,
Figure 8-10 page B-19), o ‘ :
. Replace with figure 7 froam this manual change sheet. :

' CHANGE 3 .

Table 6-2. Replaceable Parts,

Change: A10 HP and Mir Part No. 00182.66621.
© . Add: A10R14, HP Part No. 0767-0464, RESISTOR-FXD 90.9K 1%, 125WFTC Q++100, Mir Code 24546, Mir
: Part No. C4-1/8-TO-3092.F,

Figure 8-19. A10 Component Locator,
Add: R14 above and between 02 and Q3, bhorizontal to edge of curcuil board, 8t grid location B-3,

Figure 8-20, Schematic 7,
Add: A10R14, 909K, between base and collector of A1002. ’ _ S

CHANGE 4

Section I. Installation,
Paragraph 2.2, : ’
* Add: This apparatus has beenbuiltand tesmdinaccordancewith IEC Publication 34B: " Safety Requirements
for Electronic Measuring Apparatus”, and has been supplied in good working condition. The present
" ~ instruction manual contains information and warnings which must be followed by the .ser to assure
.:. _ the operation of the apparatus and to maintain it in good working condition as far as safety is concerned,

1
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. Model 182T - o L . 00182-90909

A Change 4 (Cont'd) =~ "

Table 6-2. Raplaceable Parts,

Change: AZ HP Part and Mir No. to 00182-60046. :
Change: A2MP3 HP Part ard Mir No, to 00182-60207,
Change: AZMP4 HP Part and Mfr No. te 00182-01214,
Change: AZMP5 HP Part and Mir No. to 0370-2891,

.- Change; A2MP6, HP Part to 0370-26890, PUSHBUTTON 0.230 IN 50Q; 0.425 IN HGT Mir Code 28480, Mfr

- Part No. 0370-2890,
Change: A2S1, HP Pan No, '3101-2080, RKR BASIC’ DPDT 3A 260 VAC SLDR- LUG Mir Code 28480,Mir
" Part No. 3101-2080, :

Change: A4 HP Part and Mir No to 00182 60046.
Delete: Ad4XF1,

Add: A4XFi1A, HP Part No. 2110-0565, FUSEHOLDER CAP 12A MAX FOR UL, Mfr Code 28480, Mir Part
No. 2110.0565.

Add: A4XF1B, HP Part No. 2110-0668, FUSEHOLDER EXTR POST 12A 250V, Mir Code 28480, Mir Part
i No. 2110-05686.

Add AAXF1C, HP Part No. 2110 0569, NUT-FUSEHOLDER THREAD M 12,7X1, BDBL Mfr Code 28480,
Mir Part No, 2110-0569..
Change: A4MP1 HP Part and Mir No. 1o 00182-60208. |

Change: A4S1, HP Part No, 3101 2299, SWITCH-5L DPDT STD BA 260 VAC SLDR-LUG, Mfr Code 28480,
. Mir Part No. 3101- 2299

@



Mode} 182T ; 100182:90909
: Table 1. Re_‘_nlaceable Parts for AB, Normalizer Interface {00180-86557
::,: g‘ HP Part No. | Ta Description étf}; . | MirPart No,
AB 0180-66557 BOARD ASSY:INORMALIZER INTER- 28480 00180-66b57
FACE ' .
ABCI 1160-2259 L C:FXD CER 12 PF 5% i00VDCW 28480 0160-2259
. ABC2 0160-3451 1 C:FXD CER 0.0t UF +40-20% 100VDCW| 56289 C023B8101F.
. ' 1032525-
b : : ‘ . €D
ABCR1 1901-0050 i DIODE-SWITCHING 2NS 80V 200MA 28480 1901-0050
ABJ1 1260-0267 1 LRFSMBMPC 28480 1250-0267
ABL1 9140-0144 2 L:FXD RF CHOKE 4.7 UH 10% 24226 10/471
. ABL2 9140-0144 L:FXD RF CHOKE 4.7 UH 10% 24226 10/471
ABP1 1251-3976 1 | P:B-PIN MALE POST TYPE 27264 | 2203-1081
ABQ 1854-0404 2 Q:SI NPN . 28480 1854-0404
ABQ2 - 1855-0241 4 (:SI FET MOS N-CHAN E-MODE 02910 SD216
"ABQ3 1853-0034 1 Q:Sl PNP : 28480 1853-0034
; ABQ4 18556-0241 Q: S.I FET MOS N-CHAN E-MODE 02910 SD215
. -ABQ5 1854-0404 Q:SlI NPN _ 28480 1854-0404
. ABGB6 1855-0241 - (51 FET MOS N-CHAN E-MODE 02910 SD216
ABQ7. 1855-0241 " Qi:SI FET MOS N-CHAN E-MODE 02910 SD216
- ABR1 0698-3152 1 R:FXD MET FLM 3480 OHM 1% 1/8W | 16299 C4-1/8-T0-
T ] ‘ 3481-F
‘ABR2 0767-0438 2 R:FXD MET FLM 5110 OHM 1% 1/8W 28480 07570438
ABR3 0767-0465 2: | R:FXDMETFLM 100K OHM 1% 1/8W | 28480 | 0757-0485
~ABR4 ,0698-:3266 1 R:FXD MET FLM 237K OHM 1% 1/8W | 16299 C4-1/8-70-

i o | | . 2373-F -
AERB 0767-0438 'R:FXD MET FLM 5110 OHM 1% 1/8W 28480 0767-0438
ABRG 0767-0199 4 R:FXD MET FLM 21.6K 1% 1/8W 24646 C4-1/8-TO-

o ; o _ S ' . 2162-F

.. ABR7 - 0757-0468 2 R:FXD MET FLM61.TK OHM 1% 1/8W_ | 28480 07670458

ABR8 0767-0199 R:FXD MET FLM 216K 1% 1/8W 24546 | C4-1/8-TO-
! o ’ ' ‘ 2162-F
'ABR9 0757-0458. e R:FXD MET FLM 61.1K OHM 1% 1/8BW' | 28480 0767.0458
- ABR10 0767-0199 R:FXDMET FLM 21.6K 1% 1/8W 24546 C4-1/8-TO-
. : 2162-F
" ABR11 '0767-0198 R:FXD MET FLM 21.6K 1% 1/8W 24546' C4-1/8-70
o _ . 2162:F
ABFH? 07670280 1 | R:FXDMET FLM 1K OHM 1% 1/8W 28480 0767-0280
" ABR13 0757-0465 1 | R:FXD MET FLM 100K OHM 1% 1/8W 28480 0767-0465
ABVR1 1902-3082 VR:BREAKDOWN 4.64V 5% 0.4W 04713 5210939-86
1 '
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R:FXD MET FLM 5110 OHM 1% /8%

" Model 182T . 0018280909
o : . ] ' ’ |
- Table 2. Replaceahle Parts for AB, Normalizer Interface (00182-66518)

Ref - - ' Mir 1 .
Deslg HP f‘aﬂ No. TQ Description Code Mir Part No,
A 0018266519] 1.| BOARD ASSY:NORMALIZER INTERFACE | 28480 | 00182-66619
ABC - 0160-2269 1| C:FXDCER 12 PF 6% 500VDCW 28480| 0160-2259
ABC2 0160-3451 1 { C:FXDCER 0.01 UF +80-20% 100VDCW 66289 | C023B101F-

: 1 1032526-CD
ABCR) 1803-0060 | 3 | DIODE-SWITCHING 2NS BOV Z00MA 78480 | 1001:0050
ABCR2 1901-0050 * DIODE-SWITCHING 2NS BOV 200MA 28480 | 1001-0050
ABCR3 1901-0650 DIODE-SWITCHING 2NS 80V 200MA 28480 | 10031-0050
ABJ1 12600267 | t | J:RFSMBMPC 28480 | 12600267
ABLY 81400144 | 2| L:FXD RF CHOKE 4.7 UH 10% 24226 1 10/47T1 "
 ABL2 91400144 LtFXD RF CHOKE 4.7 UH 10% 242261 10/4N

ABP1 1261-3976 1| P:B-PIN MALE POST TYPE 27264 | 22-03-1081

. ABQY 1854.0404 3| Q:SINPN ' 28480 | 18540404
AB02 1854-0404 Q:S! NPN 28480| 1864.0404
ABQ3 18630034 1] O:SIPNP- b 28480 | 1853.0034
ABQ4 18550020 | 3 | Q:S)J-FET N-CHAN D-MODE 28480 1855-0020
ABQB 18550020 | ° Q:St J-FET N-CHAN D-MODE 28480 | 1865-0020
ABQ6 - 1855-0404 Q:SI NPN ~ 28480 | 1856-0404
ABQ7 1855-0020 Q:S! J-FET N-CHAN D-MODE 28480 | 16560020
ABR1 0698-3454 1 | RESISTOR 216K 1% .125W F TC=0+~-100 24546 | C4-1/8-T0-

. ' ' é 2163-F
ABR2 0767-0438 4 | R:FXDMET FLM 5110 OHM 1% 1/8W 24646 | C4-1/8-T0-

. : . ‘ _ 5111-F

ABR3 0757-0438 R:FXD MET FLM 5110 OHM 1% 1/8W ' | 24646 | C4-1/8-T0-
6111-F

ABR4 0767:0199 4 | R:FAD MET FLM 21.6K OHM 1% 1/8W 24646 | C4-1/8-TO-
1 21 52'F

- ABRS 0767-0438 A:FXD MET FLM 6110 OHM 1% 1/8W " 24546 | C4-1/8T0-
B : 1 o B111:F

ABRE 0757-0199 R:FXD MET FLM 21,6K OHM 1% 1/8W 24546 | C4-1/8-T0-
. : S o 2162-F

, ABR7 - 0767-0458 g R:FXD MET FLM 51,1K OHM 1% 1/8W 28480 | 0757.0468
"ABRB 0757-0442 "RESISTOR: 10K 1% ,125W F TC=0+—100 24648 | C4-1/8-TO-

. | : : . 1002-F

A8RY 0757-0458 - R:FXD MET FLM 51.1K OHM 1% 1/8W 28480 | 0757.0468

ABR10 0757-0199 R:FXD MET FLM 21.6K OHM 1% 1/8W 24646 | C4:1/8-T0-
’ 3 2162-F

- ABR11 0767-0199 R:FXD MET FLM 21.6K 1% 1/8W 24646 | C4-1/8-T0-

' : ‘ : 2162-F
ABR12 - 0757-0280 } | RiFXDMET FLM 1K OHM 1% 1/8W , 28480 | 0767-0280
ABR13 0767-0442 RESISTOR: 10K 1%.126W F TC=0+-100" | 24546 | C4-1/8-T0-

| 1002-F

ABR14 07570465 1 2 | R:FXDMET FLM 100K OHM 1% 1/8W 24546 | C4-1/8-T0-

I b : 1003-F -
ABR16 0767-0465 R:FXD MET FLM 100K OHM 1% 1/8W 24546 | C4-1/8-T0-

‘ ‘ 1003-F

ABR16 0698-3152 1 | R:FXDMET FLM 3840 OHM 1% 1/8W 16299 | C4-1/8-T0-

- 2373-F

ABR17 0767-0438 24546 | C4-1/8.T0-

B111-F
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Figure 7. Replacement for Figure B-10 (Schematic 3)
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