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CERTIFICATION

Hewlott-Packard Company certifies that this instrument met its published
spceifications at the time of shipment from the factory. Hewlett-Packard
Company further certifies that its calibration measurements are traceable
to the United . *ates National Bureau of Standards, to the extent allowed
by the Bureau's calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials
and workmanship for o period of onc year from the date of shipment,
The cathoderay tube (CRT) in the instrument and any replacement
CRT vurchased from HP are also warranted angainst electrical failure
for a >iod of ope year from the date of shipment from Colorado Springs.
BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS,
HOWEVER, ARE NOT INCLUDED UNDIR THIS WARRANTY.
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 NO{' LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT
LIABLE FOR CONSEQUENTIAL DAMAGES.

Service contracts or customer assistance agreements are available for
Hewlett-Packard products. :

For any assistance, contact your nearest He“'lett»-Pack'ard Sales and
Service Office. Addresses are provided at the back of this manual.
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This manua) applies directly to instruments with serial
numbers prefixed 1640A.
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SAFETY SUMMARY

The following general safely precautions must be observed duting all phases of operatlor;, service,
and repalr of lhis Instrument. Fallure to comply with these precautions or with speclfic warnings
elsewhere 'in this manual violales safely standards of design, manufaclure, and intended use of the
Instrumen:. Hewlett-Packard Company assumes no labliity for the customer's falfure to comply
with these requirements,

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrument chassis and cabinet must be conrzcted to an electrical
ground. The instrument is equipped with a three-conductar ac power ceble. The power cable
must either be plugged into an approved three-contact electrical outlet or used with' a three-contact
lo two-contact adapter with the grounding wire (green) firmly connecled to an electrical qround
(safely ground) &t the power outlet. The power jack and mating plug of the power cahle meel
international Electrotechnical Commission (IEC) safety standards. '

DO NOT OPERATE IN A.{ EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence ¢t flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safely hazard. ’

KEEP AWAY FROM LIVE CIRCUITS,

- Operating personnel  myst not remave instrument covers. Compbnent replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace cumponents with
power cable connected. Under certain conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconinect power and discharge circuits hefare
‘touching them. ‘ - ‘ ‘ ' :

D7 NOT SERVICE OR ADJUST ALONF

Do not attempt internal service or adjustment unless another purson, capable of rendering first aid

and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of the Cathode-ray TYube (CRT) causes a high-velocity scattering of glass fragments (implasion).
To prevent CRT imploston, avoid rough handling of jarring of the instrument. Handling ot the CHT shall
be done only by qualitied malntenance persannel using approved safety mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards. do nat install substitute parts or pertorm
any unauthorized maditication to the instrument Return the instrument to a Hewlett-Packard
Sales and Setvice 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 followed.

Dangerous voltages, capable of cadsing death, are present in this Instrument.

Use extreme caution when handling, testing, and adjusting. !

S8.2-1/76
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General Informution

Table 1-1. Specifications - -

i
HORIZONTAL AMPLIFIER

EXTERNAL INPUT

Bandwidth: decoupled, de to 6 MHz e
coupled, 6 Hz: tn Mz,

Deflection Factor: 1 V/diy, % on XL 0.2
Vudiv 5% on XA 0.1 Vzdiv ti% on X10.
Vernier provides continuous ndjustment
hetween ranges.

Dynamiic Range: 20 V.,

Input RC: | megnl\m shunted by approxi-
mately 30 pF, :

Sweep Magnifier: X.?, X10, nceurncy H%
with 39 necurncy iin\m hase.

CALIBRATOR = |

TYPE; approximately 1-kHz square wave, <} B
rise time. ‘
. VOLTAGES: 10 V p-p into »1 megohm, necurncy
(1%, 250 mV p-p into 21 megohm, accuracy
L1, ' .

CATHODE-RAY TUBE AND CONTROLS

- TYPE: post-nccelerntor storage tube, 1H-kV ne
celerating potential, nluminized P39 phosphor,
GRATICULE: 8 x 10 div internal graticule, 1 div =
1 em. Subdivisions of (.2 div on major axce.
Front-panel ndjustment aligns trece with prati-
cule, ‘Seile control illuminates CRT phosphor
when viewing with hood or taking photographs,

!

Z-AXIS BLANKING: approximately £2V 2h0-ny
pulse width (<10 MHz sine wave), will blank
trace of  normal intensity, Input resistance
=[O0 ohms. '

BEAM FINDER: pressing FIND BEAM control
brings trace on CRT sereen rogur(llosh'uf setting
of harizontal or vertical controls,

OUTPUTS

Four rear-panel BNC jagks provide vecorder
3 ' . ¥

outputs for use with spectrum analyzer.
: }

1

GENERAL

ENVIRONMERNT
Temperature: (° C to +5° €, . :
Humidit: to S0% relutive humidity to 40°C,
Altitude: to 4.6 km (15 000 ft).

Vibration: vibrated in three planes for 15 min.
each with 0,254 mm (0,010 inch) excursion,
10 to H5 He.

POWER: 1156 Voac or 230 Vae £10%, 48 - 440 He,
<5 VA max with pluging, conveetion coole d.

WEIGHT: (without plugins) Model 1807 Net,
(0.5 kg (24 B, Shipping, D=3 kg (38 by
Model IBUTR (rack): Net, 103 Ky (26 Ibk
Shipping 18,1 kg W0 1),

ACCESSORIES FURNISHED: blue plastic light -
ter and detachable power cord. Reck mounticg
hardware and two clipon probe holiders for
Maodel 180TR oniy.

1-0
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Genernd Information

SECTION |

GENERAL INFORMATION

1-1. INTRODUCTION.

12, This manual provides operating and service in-
formation for Hewlett-Packard Models 180T und
180IR oscilloseope mainfrimes. The manual is divided
into cight seetions ench covering a specific topic o7
aspect of the instrument. Al schematies are located in
Seetion VIII,

NOTE

This manuitl does not apply to the plug-
s, The appropriate plugin Operating
and Service Manuals should be referred
to.

1-3. This section contnins o deseription of Model
IBUT /80T Instrument specifications are listed in
Itubh."l-l. able 1.2 Jists nbbreviations used throngh-
out this manunl, except in Section VI, The parts list
in Section V1 is a computer printout and uses com-
puter-supplicd abbreviations, '

1-4. DESCRIPTION.

1.5, Models 130T und 180TR are general purpose os-
cillosenpes with plug-in capability, The instruments, as
‘shipped from the factory, are intended for hench use.

- "The Model 18 'R enn be rack mounted ns deseribed in

Seetion [l
BRI

1.6, The moinfrumes nve desipned to operate with
real time, sampling and THR. and fiequency domain

phgeins. ‘ ‘ s

"7 _'l‘h/o horizental amplifier has o dhect-coupled

‘bhandwidth of de to b Mitz. The ne-coupled bandwidth
is 5 Hz to b MHz with & dvnamic riinge of £20 volts,
11, amplitier has front-panel selectable dofleetion fac-
tor eanges of 1 V/div (X1), 0.2 Vzdiv (X5) and 0.1
V/div (X10). A vernier control provides continuous nd-
justment between. ranges. # front-panel BNC connee-
tor permite the.use of externnl deflection signals. The
externnd input impedance is 1 megobm shunted by
L

npproximately 30 pl, | ]
' Y 1

1-8, A reor-panel BNC conhicctor t'/.-slxis-fﬁput) i

* provided fn'r external contvol, of CRT' blanking. - A
‘ stgnal of npproximately +2 'V, A0-nk pulse width
L (a0 MH2z) will blank o trnee of normal intensity. '

C 8 Foure vear-panel BNC connectors provide record: -

or outputs’ for use-with spectrum snolyzer plpg-ins.
“Since these outputs wre dependent upon the plugins

utilized, the eppropriate pluj-in Operitting and Ser-
vice Manual should be referred to for identification of
the output signals available,

NOTE

These nutputs should not be used when
n standard 180w-series plug-in is installed
in the nseilloscope,

1-10,. A ealibentor provides o square-wnve signal of
approximately 1 kHz with o rise time of <1} us. Ampli-
tudes of 200 mV and 10 V are available,

1-11, The cathode ray tube has an internal grati-

cule and Fiu9 nluminized phosphor, The displuy aren
is vight by «@n divisions. Each division equals | em.

1-12. WARRANTY.

! 133, This instrument is certified and worranted as
deseribed inside the front eover of this manuel,

CAUTION

The warranty may be void for instruments
having n multilated serial tag,

- 114 ACCESSORIES FURNISHED.

.16, The standard Model 180T/TR oscilloscope is
supplied with o blue plastic lght fiiter and o detach-
uble power cord. Also included with the Madel 150TR
is u rck-mounting kit

1-16. ACCESSORIES AVAILABLE.

1-17. A series of mobiile tost stands nre nvailable for
the: Models 180T and IB0TR. The Model. 10028 Test- -

" mobile-is intended for use with the ‘enbinet Model

180'F. The Madel 11178 Testmobile is intended for use
with mck‘mu(le_l instruments such ns the Maodel 180TR.

18,0 A front-pane) ‘protection; cover, Model 101664,
is available for the cabinet Model 1B0F. A similar
cover, HP Part No. 50600437, is available for the rack
Model 1580TR. ‘-

It




General Information ' : R Model 180T/ TR
1-19. Carieras, probes, viewing honds, terminntions
and other nceessory items are available for specialized
requirements.  Information concerning  nocessories
may be obtained from HP Sales/Service Offices listed
in the rear of this manual.

1-20. INSTRUMENT AND MANUAL IDENTIFI
CATION.

SERIAL PREFIX NUMBER SIERIALSUFFlX NUMBER

: : COMPLETE SERIAL NUMBER
i 100T/TR-052-08-76 . .
121, 'This manual applies directly to Model 180T/TR
instruments and serial prefix number as listed on the
munual title page. The sdrial prefix numb{zr is Lhe : ;
first group of digits in the instrument serial number |
(figuri:e l-{). The instrument serinl:number tog is lo- 1-23. INQUIRIES,
cated dn the rear panel, ‘ -. : .
h 1224, Refer nny questions regarding the manunl, the
' Manual Changes sheet, or the instrument to the near;
est HP Sules/Service Office. Alwnys identify the'in
strument by model number, complete name, nnd com-
plete serinl number in alf carrespondence. Refer to the
inside rear cover of this manual for n world-wide list-
ing of HP Sales/Service Offices, !

Figure I-1. Instrument Serial Number,

122, Check the serial prefix number of the instru-
. mont. [f the serinl prefix number is different from that
listed on the title page of this manual, refer to Section
VI for instructions to adapt this manual for proper
instrument coverage,

Table 1.2, Reference Dosizi.ators and Abbreviations

REFERENCE DESIGNATIONS AT
C ]
A ASSEMBLY E! MISE ELECTRICAL PART P PLLG \ u INFEGHATED CHALUIT
AT  ATTENUATOR ’ FoooFust PS  POWER SUPPLY IUNREPAIRABLE)
RESISTIVE TERMINATION FL  FHTER Q  TRABSISIOR V. VACUUM TUBE REON,
B MUTOR, FAN H HARDWARD A RESISION BULE, PHOTOCELL ETC |
BT  BATIERY J JACK RT  rh - VR VOLTAGE AFGULATOR
.C CAPACITOR K RELAY THERMISTOR IOOEL 4|
CP  COUPLING L INDUCIOR 5 SwiTcH WoocaRe . oo
CR  DIODE LS  SPEAKER T TRANSFURMER X o osoekey -
DL DELAY LINE M MTIER TB  TERMINALBOARD Y CRWSEAL) S :
DS DEVICE SIGNALING (LAMPY'  MP  MECHANICAL PART TP TEST POINY Z  NETWORK B
Sy :
, ABBREVIATIONS | : R .
ro : i ‘ o v I, o
A AMPERE(S) ; F. . - FARADIS n Nanoieth Hi RADK) FIEYMENCY !
At AMPERE TURNS) FET FIELDEFFECT ne  NORMALLY CLOSED WFERFERENCE [
ampl  AMPLIFIERIS) ' TRANSISTOREY no.  NORMALLY OPEN tms  RODT MEAH SOUAHE :
pssy  ASSEMBLY . G GIGA (ot RpEr  NEGATIVE POSITIVE Wy~ REVERSE WORKING i :
ampltd AMPLITUDE gnd  GROUNDIEDY NEGATIVE VOLTAGE | 1 .
‘ o ms NANOSECOND | SCR SILIGON CONTROLLE"
bd * w)ARDIS) y RECHFIER | o |
bp  BANDPASS H. o HENRYUED p mcotiol?h .o SECONDIS! ;] :
h HOURIS) pc  HRINTED(ETCHEDY o GTANDARD | i
c centi o) HP  HEWLETT PACKARD CICUITIS) ‘ L '
‘ ‘ PEAK . :
cow ) COUNTERCLOCKWISE Ha HERTS ;p FO.:”'VE NEGATIVE. trme YRFMMEFE‘ ) ‘ !
COax. i ) : ' :
coef Eg?;}'ﬁ;m if.  INTERMEUIATE FREQ POSIFIVE A MICROIG : B
Y com coﬁwon intl - INTESNAL plo  PART OF ps  MICROSECOND oo
CR . - pp PEAK.TO PEAK \ o .
ch Eféﬂ?ﬁf_«,?” TUBE ko KILO oY prgm PROGRAM Vi voLTS Coh oy u
_ . kg KILOGHAM prv  PEAK INVERSE vat  VAWABLE . 0o
S ‘ Tlpt’ LOW PASS HILTERIS) VOLTAGES) b e : N |
d ‘DECI 119 By : - ps PICOSECUND who o WHH D L L i |
d8  DECIBEL m o ML o pwy PEAK WORKING wio  WITHOU P - |
- M MEGA 1GS VOLTAGE Cwiv WORKING INVERSE: | !
Bxt *  EXTERNAL ., me'ARLLISECOND i RADIOFREQUENCY VOLTAGE ' ; :
B ‘\ "
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L ’2'-1. INTRODUCTION.
] i j' f;l 8 | i

L ,} P '[‘h:s section contains instruction for performing
0, |un initial inspection of the Model 180T/TR. Instal-

~Intion procedures and precautions nre presented in

‘ ‘ ). step-by btep ordnr. "The procedures for making claim
fJr warranty rupmrh and for rupackmg the instrument
- or bhlpmont nre nlm) deseribed in this section.

L NN |
i ]
. . co WARNINC

Re.\ri the S.ufety §umrnnry at the front
3 of this manual before installing or op-

'h i e emtmg the instrument, ' :.
1 2.3, INITIAL INSPECTION. ‘
|

v ,' ; 24 [ The instrumant was inspected mechanically and
v ]uctrlcully hefore hhlpmcnt Upon rccmpt inspect it

mulerml for possible (uture use.

z ‘2{‘ Lheck the elcctnull perfnrm.mco of the instru-
Cr A Tment immediately after’ receipt. Refer to. Section V
“fur the performance cheek procedure. The perfoumance
1 check will determine whether or not the insteument
o »‘ is ope:uting within the specifications lisied in table
R Inmnl performance. and aceurncy of the instru-
munt are certified as stated in the front of this manual,
ll' the irstrement does not operate as specified, refer
“to the claims pamgmph in this section.

- 2-6. PREPARATION FOR USE.

'2-7. POWER REQUIREMENTS. The power cord re
;‘ quired dopmds on, (1) the ac input mimgc and (N

-\, the ‘country in.which the instrument is to be used.
"Figure 2-1 {Hustrates the standurd power receptacle
(wall outlet) configurations that are used throughout
- the United States und in other countries, The HP part
: numher shown directly nbove ench receptacle drnwing
; " is the part pumber for a power cable equipped with

| the nppmprmw mntmg plug for that receptucle. If
' ! 10T /TR-053-08-76

e

1

81290696 81202206

B120-1521

B120- 1743

8120-1692
S

Figure 2-1. Power Receptacle )
1 J 1

K . i . \

' "B ] ') for glnmuge that may have oceurred in transit. Check
- for broken knobs, bent or broken conncetars, and
! dents or weratches. If damnge is found, refer to the
f'f‘ i elnims pakagraph;in this section, Retain the packing

Installatinn

SECTION H

INSTALLATION

the appropriate power cable is not included with the
instrument, notify the nearest HP Sales/Service Office
und a replacement enble wiII be provided.

2.8, The instrument can opcmte on either 115 Vac
or 230 Vac £10%, singte phose, 48 Bz to 440 Hz that
eun deliver npproximately 200 volt-amperes. The
instrument is normally shipped from the factory set
to operate nt 115 Vae. To operate from a 230 Vac
source, proceed as fnllov-'a

i Remove power unhlc (if con nected),

b. Set switch on rear panel to 230 V position,
Rwlme fuse with 230V fuse, specified in table6-2,
d. Install power cord,

-

i)

2-9. THREE-CONDUCTOR AGC POWER CABLE. For
the protection :of operating personnel, Hewlett-
Packard Company recommends that the instrument
panel ond cabinet be groundad. This instrument is

'-c,ulppnd with a three-conductor ne power cable that,

whien connected to an appropriate reccptm.!e, grounds
the instrement through the offset pin. The power jack
and mating plug of the power cord meet International
Flecterrtechnicn] Commission (1EC) safety stondaords,
To preserve this protection fenture wheh operating

“from n twocontact outlet, use a threeconductor to

two-conductor adapter, and connect the adapter wire
to ground at the power outlet.

2-10. RACK MOUNTING. A kit for converting the
Model 180TR to o rack mount is supplied with each
instrument. Insteuctions for moking the conversion
are given below. Refer to fi igure. 2.2 for p.!rt~. identifi-
cation.

a, Detuch tilt stand by prebsmu it away from
frunt feet, Remove all plastic feet by presdsing metnl
button hind sliding feet free, .

b. Remaove .\Iummum trim strip from éuch m:lv
of instrument wih o’ thin blade tool,! }

e Attnch rack mounting flange in space from
which trim strip was remoyed (use screws provide '
with kit). Lorge notch of f'lnm,.o should ln positioned at
hottom :)t mbtrument ! i

2-11. CLAIMS. v

214! The warrnnty statement npphcnbm to this in-
strument is printed at the front of this manual. The
CRT warrnnty and claims form is loce 1ted,ut the renr
of this manual. If doamnge is found or if performance
is not as srocified, notify the carrier and the HP
Sufes/Service Office immediately, Refer to the back
of this manual for addresses. The HP. Sales/Scrv:ce
Office will arrange for repaie or replacement without
wniting for settlement of a claim with the carrier.

!
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2.13. REPACKING FOR SHIPMENT.

2-14

If the instrument is to be shipped to an HP

Salus/Service Office for service or repair, artach n

C 22

RACK
SOUNTING
FLANGE

TRIM STRIP

{ADHESIVE —p 4
BACK) o

FOOT
RELEASE
BUTTON

PLASTIC |
FOOT

Model 180T/TR

tag showing owner (with address), instrument seria?
number, nnd n description of the service required.

2.15. Use the original shipping earton and poacking
materinl, if available. If not available, the HP Sales/
Service Office will provide information nnd recom-
mendations on material to be used.

FILLER
STRIP

G BOTTOM

PANEL

STAND

180T/TR-0G1.08-78

Figure 2.2, Be!nch/Rnrr*:-.'.!ount Conversion
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Operation

SECTION lII
OPERATION

3-1. INTRODUCTION,.

32, This section provides general information on
the operation, function, and application of the instru-
ment controls. Front- and rear-panel controls and
connectors are identified and briefly described in
figure 1,

1.3, 'The Modet 180T and 180TR are designed to
opernte with real time, sampling and TDR, and fre-
quency domain plug-ins. These plug-ing are accom-
modated in the lower portion of the instrument. The

required operating pov er is obtained from the oscillo- :

scope mainframe. wefer to the plug-in' Operating and

Service Munual for mating and installation instructions.

'3-4. FRONT-PAT'SL CONTROLS AND CON-

NECTORS.

2.5. All operating controls and wront-panel adjust-
ments uare identified und deseribed in figure -1, The
following paragraphs explain the function of some of
the controls in detnil,

3-6. CALIBRATOR. The calibrator hus:two outputs,
10 V und 250 mV peak-to-penk, nerativegoing from
ground, with an amplitude accuracy of £1%. The output
is n square wave at a frequency of npproximnately 1
kElz Rise time of the signal is less than 3 microseconds.
These outputs are useful for checking vertical and hoi-
sontal sensitivity calibration, and divider probe cali-
bration. A 3-way binding prst provides a ground con-
nection point and may be used with banana plug, wire,
or spade lug connection,

3-7. SCALE. This control adjusts the overall bright-
ness of the CRT graticule. It should be adjusted for
good contrast between the backpround and the grati-
cule. The SCALE rontrol is useful when using o hood
to view the display or when photographing waveforms.
Rotate the SCALE control counterclockwite to OFF
when graticule illumination is not needed. '

3-8, TRACE ALIGN. This screwdriver adjustment
compensates for external magnetic fields that mey
offect alignment of the horizontal trace with the grat-
icule. Use it to position the trace parcliel to the
graticule horizontal lines. The alignment should be
checked when the instrument is moved to a uew
lecation and adjustment made whenever necessary.

3-8, FOCUS AND ASTIGMATISM, These controls are
gred to obtain a display of uniform focus. Adjust hoth
centrols for the sharpest display possible.

3.10. FIND BEAM. Occasionally the CRT beam may
be driven off-sereen by large de input levels or im-
proper control settings. Pressing the pushbutton in-
creases intensity und reduces horizontal and verticnl
amplifier gnins enough to always return a displaced
heamn to the viewing aren. This enables the operator
to determine the action necessary to center the dis-
play. All operating controls function while the FIND
BEAM control is pressed. For example, obtainirg a
centered display may require adjusiment of the deilec-
tion factor, horizontal and vertical position, coupling,
trigger level, or intensity. If the controls are properly
set the display will remain visible when FIND BEAM
is released.

311, LINE. This toggle switch applies or removes nc
line input power to the instrument. When ON, on in-
dicator lamp, is iluminated. Power for the lamp is
obtained from the low-voltage power supply. Both
sides of the nc power line input are interrupted when
switched to OFF. .

342, COUPLING. The EXT COUPLING switch is
used to select ac coupling (capacitive coupling) to
the amplifier for alternating voltages or de coupling.

3-13. HORIZONTAL MAGNIFIER. This switch con-
trols the gain of the horizontal amplifier. When
switched from X1 to X5 goin is increased five times,
when switched to X 10, the gain is incrensed ten times,
For example, one volt into the horizontal amplifier
EXT INPUT jack produces 1 division of defelction in
X1 and 10 divisions of deflection in X10.

3.14. HORIZONTAL DISPLAY. Either of two modes of
operation can be selected with this switch, It selects
the origin of the input signal applied to the horizontal
amplifier. When INT is selected, the input signal to
the horizontal amplitier is obtained from the plug-in.
With the switch ip EXT, the sweep signal input from
the plug-in is disconnected and input to the hori-
zontal amplifier is obtained from he EXT INPUT
connector located on the front pand.

3-15. EXT VERNIER. The deflection factor of an ex-
ternal input signal can be continvously varied to
decrease deflec’ion by a factor of approximately 10
Ly 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 magnifier range. 0.25 V/div in X5 range, and
0.1 V/div in the X10 range.

31
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3-16. REAR-PANEL CONTROLS AND CON-
NECTORS. : :

3-17. Rear-panel controls and conncctors are identi-
fied ond described in figure 3-1. Additional infor-
mation regarding the function of the controls is ex-
plained below.

3.18. OUTPUTS. Four BNC connectors on the rear
panel are provided to supply recorder signals from the
gpectrum analyzer.

3.19. Z-AXIS INPUT. An external signal can be util-
ized to control the CRT intensity, The intensity mod-
ulation signal is applied directly to the CRT intensity
gate amplifier. A pulse of approximately +2 V ampli-
tude ond a width of at least 50 nanoseconds or a
+2 V continuous wave (cw) input to 10 MHz or lower
will blank a trace of normal intensity. Input of n
negative signal can he used for display intensificatinn,

1.20. AC LINE INPUT. A threeconductor nc 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 switch, which
allows operation from either 115 V or 20 V ac power
line. Fuses are provided for both 115 V and 230 v
operation, and must be charged to the proper value of
the line input sclected.

3-21. PHQTOGRAPHIC PROCEDURES.

NOTE

i
When using high-speed ASA 10,000 film,
pllow the CRT phosphor to decay for
2 minutes after the camera viewing port
is closed und before the photograph is
taken. This will allow phosphor excita-
tion by ambient light to decay and prevent
film overexposure with lony shutter times,

3-22. CRT SPOTSIZEAND SPEED. Uniformity of spot
size over the CRT display area will result in best
resolution ond . detnil, The oscilloscope focus and
astigmatism controls should be adjusted to nbtain the
sharpest spot for the intensity setting vequired.

3.9 Trace focus can vary at different sweep specds,
Oscilloscope focus should be set at the sweep speed
and intensity level which will be used to display the
signal to be photographed. When photographing a
singleshot signal, the focus can be set by using o
test signal input having a repetition rate of less than
10 milliseconds. As the speed of the spot increases,
more exposure time or a higher intensity display may
be required for film recording of the stgnal.

2.24. EXPOSURE. Evaluation of the signal to be

photographed may meke it desirable to overexpose
one portion of a signal to capture the part that is of

32
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greater interest, This occurs because the speed of the
spot (ie: spot writing speed) affects the light output
of the CRT. As an example: if the rise time of d fast
pulse is the detail desired, display and photographic
parameters could be set to capture this, while the flat-
top portion might be overexposed and its detail un-
certnin, This occurs since the spot speed would be
high for the rise time portion of the pulse and slower
over the flat top portion,

3.25. CRAT INTENSITY. The intensity level used to
present a display for viewing or photography has o
great effect on the oscilloscope writing rate and ¢i¢
proper photographic exposure. Small changes in
intensity levels are usually compensated for by the
overall range of film speed.

3-26. REPETITIVE SIGNAL.

a, Adjust Model 180T/TR, plugin controls to
obtain the desired signal display.

b, Adjust INTENSITY and FOCUS for sharpest
tritce,

¢. Adjust SCALE for desired graticule contrast,

|
d, Expose film using shutter and nperture set-
tings based on type of film employed and camera
characteristics.

3-27. SINGLE SIGNAL.

a. - Adjust Model 180T/TR plug-in cantrols to
obtain the desired signal display using o test signal to
establish vertical deflection, trigger control and sweep
time settings,

b. Adjust INTENSITY and FOCUS for sharpest
trace. Use a low repetition rate signal or single-shot
signal in singlesweep operation while making these
adjustments so that best approximation of the dugired
signal parameters is obtained.

¢. Set camern controls for desired opuration,
usually time or buth.

d. Open camera shutter and ullow sweepto trigger
on signal,

e. Adjust SCALE control for desired level of
graticule lumination and post-fog film if necessury
for extremely fast signals, A very low level of iliumi-
nation, smail lens opening and fast shutter speed will
provide adequate post-fogging.

NOTE

Increased writing speed can also he ob-
tained by a controlled exposure of
Polaroid film to a light sovrce before
exposure to the displayed signal, This is
ealled prefopping.  Either post-fogging
or prefopging techniques may be used.
Results are npproximately equivalent.

g-------“
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1. CALIBRATOR. Provides n 1-kHz square wave 14. AC/DC. Selects nc or de coupling for the ex-
at two amplitudes: 2,0 mV and 10 V p-p. ternal horizontal input signal,

2. LINE. Toggle switch with indicator light for 15. FXT INPUT. BNC connector for coupling on
turning oscilloscope on and off, external horizontal input signal,te horizontnl

amplifier,

3. SCALE. Controls overnll brightness of CRT
face and grsitiqule contrast.

4. 'TRACE ALIGN. Roatates trace around longi
tudinal axis of CRT, REAR PANEL

5. FOCUS, Adjust writing beam for sharpest
trace,

A. Power Connector. S-wire ac power line input.

6. ASTIGMATISM. Adjustb roundness of writing !
spot. B. FUSE. 116 V or 230 V operation ac line fuse,

7. INTENSITY. Controls brightness of display. C. SELECTOR. Provides for external selection of

line operating voltage.

8. FIND BEAM. Intensifies trace and returns
display to on-screen. ). Ground Connector, Provides n chassis ground

connection point

9. POSITION. Coarse adjustment of display's
horizontal position, E. AUX A BNC connector for recorder output

' from spectrum analyzer.

10. FINE. Fine adjustment of display’s herizontal

position. I, AUX B BNC connector for reenrder output
, from spectrum analyzer.

11. MAGNIFIER. Defermines gain of horizontal
amplifier. G. AUX C BNC connector for recorder output

from spectrum analyzer.

12, Phase/Bandwidth. Selects between normal ‘
full bandwidth operation (Bandwidth) nnd H. AUX D BNC connector for recorder output
X-Y operation (Phase). from spectrum analyzer.

13. DISPLAY. Selects source of horizontal input I, Z-AXIS INPUT. BNC connector for input of

signal.

CRT intenstfication or blanking signal,

Figure 3-1. Operating Controls and Connectors
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Theory

SECTION IV
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

.42, 'This section provides circuit theory analysis of
 the Model

180T/TR oscilloscope, Refer to the
overall block dingram (figure 4-1) bnd the schemutirs
in Section VIII,

4-3. GENERAL DESCRIPTION.

4-4. The Model 180T/TR is an X-Y-axis display instru-
ment designed for use with real time, sample and TDR,
and spectrum analyzer plugins, The instrument
contains the CRT and its controls, low-voltage and
high ~voltage regulated power supplies, a hornzontal
amplifier, and n gate amplifier.

4-5. To obtain a useful display on the CRT, three

“signals are necessnry: vertical deflection;, horizontal

deflection, and intensity, The signal required  for
vertical deflection (Y-nxis) of the CRT is supplied

_by the plug-ins. This signal is connected directly to the
CRT vertical deflection plates. The horizontal (X-axis)

deflection signal is nlso ger:rated by the plug-ins,
It is further amplified by the oscilloscope horizontal
amplifier before being applied to the CRT horizontal
deflection plates. »

4-6, 'An unblnnking gute signal, synchronizel to the
start of the horizontal sweep, is developed in the
plugins and amplified by the gate nmplifier. The
gignal from the CRT control grid, unblanking the
viewing nrea of the CRT.

47. Signals for horizontal deflection and intensity
modulation can also be applied to the oscilloscope
from un exiernal source other than the plug-ins,
External input jucks are provided for this purpose.

4-8. INPUT POWER. With power applied to the power
transformer primary windings, severnl secondary
voltages are produced, They are rectified, filtered and
regulated, as required, and used as the de source of
power for the various circuits of the oscilloscope and
for operation of the plug-ins,

4-9. HORIZONTAL DEFLECTION, The horizontal
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 sigrals supplied from the plug-in. In
this condition, —100 V is applied to the plug-in.
allowing it to operste and produce both n sweep signal
and an unblanking gate signal.

4-10. The sweep signal from the plug-in is coupled
to the oscilloscope horizontal output amplifier where

it is converted to n differential signal, amplified, and
applied to the CRT horizontal deflection plates,

4-11. Horizental position of the X-axis sweep signal
is controlled at the input stage of the horizontal output
amplifier. A two section potentiometer, mechanically
interconnected, is used to provide both fine and coarse
positioning controls from a single knob.

4-12. Horizontal amplifier gnin is controlled by the
MAGNIFIER switch, Three settings can be selected:
X1, X6 or X10. With X1 selected. the sweep apeed
corresponds to the selected plugin sweep speed,
In X10 operation the sweep speed is ten times that
selected ut the time base plug-in,

413, The unblanking gate signal from the plug-in is
coupled to the gate nmplifier where it is summed with
the current from the INTENSITY cont »l. The resulting
signal is amplified and coupled through the high
voltage supnly ‘to the CRT control grid to set the
intensity ot the displayed signals,

4-14. An externally applied signal for horizontal
deflection may be connected to the EXT INPUT jack,,
The EXT VERNIER controls the externally applied
signal and provides a variable gain adjustment for
setting the X-axis display size. The EXT COUPLING
switch provides for either direct (DC} or capacitive
(AC) coupling of the external input signal. The
external signal is coupled to a pre-amplifier, differ-
entinlly umplified by the output amplifier, und applied
to the CRT for horizontal deflection. Positioning and
horizontal gain controls nlso function with external
input signals.

4-15. CIRCU'T DETAILS.

4-16. INPUT AC POWER. Input 'ine power is sup-
plied by n detachable three conductor power cord,
This cord hus o standard plug for wall outlet con-
nection providing an electrical ground. Both sides of
the line power are filtered immedintely at the power
input connctor,

4-17. The line power transformer has two primary
windings. SELECTOR switch S5 connects these
windings in parallel fos 115 V operation and in series
for 230 V operation. When set for use with a 116 V
source of line power, a 2A fuse, F1, protects against
excessive input current. When operatet] on 230 V line
power, fuse F1 must be replaced with a A fuse which
is also placed in the primary power circuit. With
the front panel LINE toggle switch, SI, in the ON
position, power is applied to the low-voltage power
supply transformer end LINE lamp DS1 lights.

4-1
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4-18. LOW-VOLTAGE POWER SUPPLY. The low-
voltage power supply produces four regulated voltages
for use throughout the oscilloscope and the plug-ins:
+100 V, —-100 V, +16 V and —12,6 V. Each supply is
referenced to. the +100 V supply for regulation
purposes with the +100 V supply referenced to a 9-
volt temperature-compensated zener diode AIAZVRZ
The +100 V and —100 V supplies are also foldback
current limited, providing short-circuit protection.

4-1¢. A simplified block diagram of o typical low-
voltuge power supply is shown in figure -2,
Unregulated alternating power is supplicd by the
transformer, bridge rectified, and filtered. Chnnges in
output voltoge caused by input voltage variation
or lond changes are detected by the voltage sensor,
Compared agninst a voltage reference, changes in
output voltage are detected and applied ns feedback to

“the driver, which controls the series regulator. The

series regulntor acts ns a variable resistonce and
operiites to increase its gerios resistance if the output
voltage is high or decrenses resistance when the out-
put voltage is low. The action of the series regulator
is to maintain output voltage at o constant level,

4-20.. Current sensing tnkes plnce simultaneously
with voltage sensing. If the load current increases
above n certain level, the current sensor detects the
increase us a voltage drop ncross the series resistor,
This increased voltage drop enuses the driver to bias
the series regulator off,

421, The +100 V supply is used throuphout the
LVPS as u reference for the other supplies. [t is hoth
voltage und current regulated. Refer to the LVPS
sehiematic while reading the following explanation.

422, One of the sccondary outputs of AITL is
coupled to o full-wave bridge rectifier consisting of
AIAl CR5-CRB. The rectified voltage is filtered by
AICH, and applied through fuse A2F! to the regulator
assembly, Fusing protects the rectitiers and trans-
former if a regulator malfunction results in excessive
current flow. The regulator supplies sufficient current
to the load to keep the output voltage at a constant
+100 volts. Series regulator A1Q1 controls load current
in order to maintain the output voltage at F100 V.

Model 180T/ TR

Variations in output voltage due to changes in load
or input line voltnge are sensed by differcntial com-
parator ALA2Q3 and Q4. If the output of the +100 V
supply changes, the full namount of the voltage change
is applied to ALA2Q3 by AIA2VRE while A1A2Q4
sonses only a small part of the change in output
voltape, The +100 V odjustment potentiometer
ALAZRIL sets the operating point of A1A2Q4. The
output of the differentinl comparator is voupled thru
driver AJA2Q1, and used to control geries regulator

AIQL

423, A current limiting function is also part of the
+100 V supply operation. All current furnished by the
supply flows through ALAZR4, As the current require
ments increase to the limit of the supply crpability,
the voltage drop across ALAZRA couses ATAZQ2 to
conduct, Since the. collector of A1A2Q2 and the
output of differentinl comparator AlA2Q3/Q4 are
coupled to drive A1A2Q1, the amount of current
flowing us well as voltage variations control the
operntion of series regulator AlQL

424, Resistors AIAZR2 and AIAZRY are used in
conjunction with A1A2R4 for current foldback oper-
ation, When current exceeds enpability in a current
foldback circuit, the output voltage will hegin to drop
and the lnad 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 avatla-
ble at full loading.

495, The +100 V supply is protected from turn-on
and turn-off transients by diodes A1A2CRI and
A1AZCR2. Diode ALA2CR3 provides reverse voltage
protection for A1AZCS,

426, A separate supply is used ns a current source
for ALA2Q3/Q4. This supply is used only in the LVEPS
regulator, The e voltage from pins 11 and 12 of ALT]
is bridge rectified by AIALCRI-CRt and filtered by
ALALCL 'The supply output is zener regulated hy
ATA2VRI to npproximately 5 volts more positive than
the +100 V output.

4927, 'The +15volt supply provides three voltages.
Approximately 30 Vac p-p is furnished for plug-in

SERIES
REGULATOR VWA=
CURRENT
[ FULL SENSOR
WAVE REFERENCE
;gm’};m POWER BRIDGE R VOLTAGE
— RECTIFIE i LOAD
NSVI230V TRANSFORME, AND VOLTAGE
FILTER ADJUSTMENT
L/}
ORIVER
VOLTAGE
SENSOR
—
¢ 180T/ TR-003

Figure 4-2. Simplified Low-voltage Potver Supply
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synchronization; nn unregulated #27 V is furnished for
speration of the HV oscillator; and a vegulated +16 'V
is praducerd for use in the mainframe and plug-ins.

4-28. The seeondary voltage developed by the power
transformer nt pins 13 and 14 is rectified by full-
wave bridge ALIA2CRB-ALAZCRIZ and filtered by
ALCYZ. Diode ALAICR21 provides protection shoukd
another supply be shorted to +16 V. Series regualtor
ALQ2 controls the amount of load current in order to
maintain the output voltage at +16 V. Variations in
output voltage ore sensed by differential comparator
ALA2Q7 and AIA2Q8. A reference voltage derived
from the +100 V regulated supply is upplied to
ALAZQ7, while ALA2Q8 samples any change in
output voltape due to load changes, The +1H V adjust-
ment potentiometee ALAZRZ) sets the operating point
of A1AZQS. The output of the differential amplifier is
coupled to driver ALAZQH and used to control the
series regulator,

429 Load current Hows through ATAZRL3. The volt-
age drop neross this resistor is used to control the
conduction of ALA2Q6, which has its collector coupled
to driver ALALQA. Both current variations sensed by
ATA2Q6 nnd voltage changes sensed by the differ-
entinl amplifier are coupled. to driver ATAIQD to
control series regulator A1Q2. Protection from turn-on
or turn-off transients is provided by A1AZCR4. Fuse
A2E2 protects the +ib V rectifier and transformer in
the event of u regulator short circuit.

130, The ~I12.6-volt supply operates in n manner
similar to the +15 V supply. Changes in output voltage
are sensed by differentinl comparator AlA2Q1L and
ATA2Q12 nnd coupled to driver AIAZQY which con-
trols the conduction of series regulator A1Q3, Current
limiting nction is provided by ATA2R22 and ATAR2Q10.
Fuse A2F3 protects agoinst damape due to regulntor
failure and ATAZCRD is used for voltage transient
protection.

431, Operation of the —100V supply is similar to the
+100 V supply. A1A2QI5 and ALAZQ16 operate ns o
differentinl compuarator, with ATA2Q16 sensing any
change in output voltage. Transistor AIA2Q14 with
ATAZRI3 provides current limiting, Current foldback
operation reduces the current vutput in the event of
a short-circuited load, Voltoge and current variations
are coupled to driver A1A2Q13 which controls the
conduction of series regulator A1Q Adjustment of
the supply output voltiage is aceomplished with poten-
tiometer ALAZRA0. Turn-on/turn-off protection is
furnished by AAZCRG, while ALA2CR7 provides
reverse voltage protection for A1A2CY.

4-32. GATE AMPLIFIER. The inputs to the gate am-
plifier are an unblanking gate, o choupped blanking
signal, or an externally applied input Z-axis signal.
Theer three signals may be present singly or simul-
taneously, depending on control settings und signals
applied.

433, 'The unblanking gate is first applied as a current
to A3QLL, a common base amplifter, then combined in

Theory

the low impedance emitter circuit of AJQL with o
current established by the INTENSITY, control. Pres-
sing FIND BEAM shunts the adjustable INTENSITY
potentiometer fo incrense 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
compensite for removal of the internal unblanking
signal from the nlug-in, and establishes o nominal
hrightness level.

1444, The output voltuge of AQL is coupled through
emitter follower ABQ2 to complimentary amplifier
ABQ3/Q4. Diodes ASCRI through AJCR4 provide
clamping netion to prevent overdriving the amplifier.

495 A large negative feedback from the collectors
of ABQ3 and A3Q4 ensure that the amplifier pain
is very stable, Capacitors A3C3 and AJCH provide for
adjustment of the high frequency feedbuck and gain.
Necrensing the capacitance of AINCY decreases the
high frequency feedback nnd increases gain, while
decreasing the capacitance of A3CH increases high
frequeney feedback and decrenses guin.

1336, The gate amplifier output unblanking signal is
ndded to the —3200 V ontput of the high voltage
power supply und applied to the CRT control grid.
Voltage level ehanges of the unblanking signal cause
corresponding changes to the CRT control grid volt-
ape. Diodes ASCRE through ASCRY provide isolation
protection against high voltage transients from the
CHT control grid,

437, An alternate trigger signal is used by multi-
channel vertical amplifier plug-ins to initinte channel
switching action. Transistors A3Q12 and A3Q1LS tune
tion ns 0 fast-ncting switch. With A3QI12 normally
conducting und AJQL3 non-conducting, the enblunk-
ing pgate troiling edge couses AQI3 to conduct
and A3Q12 to cense conducting, The swirtching
output is differentinted and appiied to  AJQL4,
providing o negative-going voltage pulse for vertical
amplifier channel switching.

448, The input impedance to the Z-axis input is
approximately 5100 ohms, An inp1t signal of anproxi.
mately +2 volts amplitude is sufficient to blank a trace
of normal viewing intensity, while an input siynal of
—2 yolts will provide unblanking. Since the gate ampli-
fier has n voltage gain of about 10, n 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 voltages. These are applied to
the cathode (—3160 V), control grid (—3260 V) and
post-accelerntor (+15 kV) of the CRT to provide the
accelerating potentinl required to produce excitation
of the CRT phosphor for a visible trace. The HVPS
is shown in simplified from in figure 4-3. Refer to
this figure, and to the schematic in Section VI
while reading the foliowing explanation of HVPS
vperation,

4-3
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Figure -2, High-voltage Power Supply Block Diagram

410, Chassis-mounted transistor Q1 and trunsformer
ABTL form an oscillator that generates upproxi-
mately 36 V p-p at 40 kHz A feedbuck winding on the
transformer provides the regenerative coupling to
sustain oscillation, Operating power is provided by the
anregulated +27 V supply. The supply source is fused
and decoupled,

4-41. The 40-kHz oscillator output is stepped up by
the secondary windings of ABTL. Two hulf-wove
rectifiers and a voltage multiplier are used to develop
the high voltoges necessary for {RT operation,

4-42. The CRT grid voltuge is developed by half-wave
rectifier ABCRI flter AGCL, ASRA7, AlC23/0C24/C25,
Intensity limit ABRS adjusts the CRT grid level to
compensate for different CRT cut off levels. The CRT
cathode voltage and the focusing voltage nre developed
by half-wave rectifier ABCR2 and filter AGC2, A3RS
and AJ3R59 along with FOCUS, R3, determines the
focus voltage. The CRT post-nccelerator voltage is
developed by high-voltage multiplier nssembly A6,

4-43 Varintions in high voltage output are fed back
to the high-voltage regulator circuitry consisting of
AJQ8, A3Q9, A3QL0 and agsociated components,
The regulator controls the high veltage oscillator bias
to maintain high voltage nt n constant level. If, for ex-
ample, the CRT cathode voltage tends to decrease (go
more positive), n positivegoing signal is applied
through the regulator to the base of oscillator QL. The
oscillator then conducts for a greater period of time,
causing n larger voltage chunge at the primary of
ABT!, This increases the secondary voltage to restore
cathode voltage to the desired level.

444, The high-voltage regulator monitors CRT -

cathade voltage through coupling network ARSI and
A3C19. Resistors AGIR49 und A3R48 form o voltage
divider between +100 V and the coupling network out-
put. A3R49 adjusts the operating level of A3QS8.
High voltuge fuctuations tre sensed by A3Q8 and
amplified by A3Q9 and A3QIO0. The regulator out-
put is applied through the regenerative winding of
ABT1 us bins to the base of Q1, thereby controlling
high-voltage oscillator drive.

4-45. CALIBRATOR. The calibrator provides outputs
of 10 volts nnd 260 millivelts at approximately 1-kHz
The calibrator output is a negative-going waveform.

446, Transistors AJQ6 and A3Q7 oscillate at o rate
determined by the time constant of usgsocinted RC
components. AJCRIL disconnects the collector of
A3Q7 from the negative discharge ot AUCIH and AIQT
cuts off, resulting in n fuster rise tine, Diodes AJCR12
and AJCR1S protect the teansistous from voltage brenk-
down. A filter network, A3L2 nud ABCLG, isolates the
multivibrator from the —100 V supply.

447, With A3Q7 conducting, voltage di vider ABHI,
A3R36, and AJR3S divides the —100 V supply volt-
age, The values selected for these resistors permit the
output of 10 V and 260 mV. These two outputs nre
avnilable ot the front panel nnd moy he used for
probe compensation ndjustment and horizontal or ver-
tical sensitivity ealibration checks,

4-48. HORIZONMTAL AMPLIFIER. The inputs to the
harizontal amplifier are nn internal sweep signal from
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 disconneets the external signal preamplifier
from the output amplifier. The internal sweep signnl
is connected through the horizontal DISPLAY switch
to the output amplifier.

149, Positioning horizontal DISPLAY to EXT discon-
neets the internal sweep signal and connects the
external signal through the preamplifier to the output
amplifier. With EXT selected, the amplitude of the
signal from the preamplifier is adjustable by rotating
the EXT VERNIER control. When the control is in the

CAL detent position the output nmplitude: of the

preamplifier is determined by circuit design and the
input amplitude.

450, The selected signal is applied .to the output
amplifier and summed with n cutrent established by
the horizontal POSITION control. A horizontal
MAGNIFIER allows the gain to be increased by a
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fuctor of 10 (X10); 5 (X5} or to be directly related to the
amplitude of the input signal (X1). The resulting
current is converted to a differential signal, amplified,
and npplied to the horizontal deflect‘on plutes of the
CRT.

451, An externnl signal applied to the preamplifier
is coupled through n divider composed of A2R4 and
ARG to A2QL. The output of A2Q2 is coupled through
the horzontal EXT VERNER and the horizontal DIS-
PLAY switch, The high input impedance of A2QI,
in conjunction with the voltage divider and AZRDG,
provides o 1 megohm lond to the external cireuit,
Transistor A2Q2 is an emitter follower that gupplies
n current, deteemined by AZRI2 and the EXT VER-
NIER control, to AZQI, ) ‘

462 A vernier bhalance adjustment AZRLA is used
to ostablish n zero input voltage reference level.
This oliminates horizontal de shift ns the EXT VER-
NIER control is rotated. The EXT VERNIER provides

a range of control of the detlection fnctor when an

EXT INPUT sigual is used for horizontal deflection.
It has sufficient range to change the deflection fuctor
by ot least 10,

463, 'The input signal to A2Q3 is summed in the low

impedance emitter circuit with o current established
by the horizontal POSITION and FIND controls, The
output of AJQS has both a staticde level, as determined
by the POSITION and FIND controls, and an active
level ns dotermined by the input signal,

454, 'The output of A2Q3 is coupled through emitter-
follower A2Q4 to differentinl amplifier A2Q5 anl
AZQ10. The low impedance necessary to drive A2Q6 is
provided by A2Q4, and A2QY maintnins o similar low
impedance voltuge source for A2QT,

465, The position of the MACNIFIER switch AZS3
selects either of two values of emitter degenerntion
between A2Q5 nnd A2010 and controls the gain. As
degeneration decreases, gain increases, Three guin
Jevels are poovided X1, X0 and X10, Each has nn nd-

Theaory

justable element to provide for calibration of the gain,
With X1 magnihication selected, A2RI5 is used to set
the gain, With X10 magnification selected A2RIL sets
the gain. The emitter potentials of A2Q5and A2QlL0ure
balanced by A2R:38, This prevents horizontal de shift
as the MACNIFIER control is switched between
PONECs.

456, The differentinl signal at the collectors of
A2Q5 und A2QI0 §s applied to current-fed operatiunal
amplifiees  A2Q6/A2Q7/A2Q08 and A2Q11/A2Q012/
A2Q13, The amplifiee low frequency gain is very stable
because of the lurge negative feedbock employed,
and the high frequency feedback for each side of the
amplifier is sepurntely adjustable. High (requency
feedhuck from the collectors of A2ZQ7/A%Q8 to the
base of A2Q6 is controlled by A2C12; high frequency
feedback from the collectors of A2Q12/A2Q13 to the
buse of A2Q1l is controlled by A2C20, Capucitor
A2C12 adjusts the ratio of feedback for each side of
the amplifier. The output of the amplifiers is u volt-
age that is connected to the horizontal deflection
plates of the CRT,

437, Diodes A2CR3/ACR4 and  A2CR7/A2CR8
limit the output to the deflection plates to prevent
overdriving. Diodes A2CR2 and AZCRG prevent
AYQH and A2QL0 from saturnting.

4568, Pressing the FIND BEAM control disnbles
diode limiter AZCR7/A2CRS nnd blocks the signal to
A2Q11, The differentinl gain is clfeetively cut in holf,
and the horizontal deflection of the beam is confined
to the limits of the CRT,

4-59, POWER SUPPLY DECOUPLING. Decoupling net-
works nre used on each etched circuit assembly for
the supply voltages. The use of decoupling is important
to prevent extroneous signals or notse from being
introduced into circuitey from the power supplies or
supply lends, Decoupling nlso prev nts transients
originating in other circuits from being introduced.

+5/(1-6 blank)
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Performonce Check

SECTION V

PERFORMANCE CHECK AND ADJUSTMENTS

5-1. INTRODUCTION.

5. This section contains step-by-step procedures
for checking instrument prrformance and for making
all internal adjustments. Performance checks should
be made in nunierical sequence for best results, Also
included are test setup illustrations and n list of
recommended test equipment.

53. The Madels 180T/TR is intended for use with. a
number of different plug-ins. These plug-ins are
classified as real time, sampling and TDR, and fre-
quency domain, Certain features of the mainframe
apply only to real time plug-ins. The performance
checks nnd adjustment procedures note when these
differences occur and indicate which group of plug-ins
listed below are covered by the procedures,

Group A
Real Time Plug-ins

Group B
Sampling and TD1R,
Frequency Domain Plug-ins
Model Numbers Model Numbers
1801A 1803A, 1804A,
18054, 1806A, 1807A,

[308A, 18094, 1820C,
1H21A, 1824A, 1825A

5-3. EQUIPMENT REQUIRED.

"

18108, 1811A, 1816A,
1B18A, B5G8B, BTGHA,
8557A

56. A complete list of required test equipment and
accessories is given jn table 51, Test equipsment
equivalent to that recommended may be substituted,
provided it mecets the required characteristics listed in
table 5-1. For best results, use recently calibroted test
equipment. . J

5.6. PERFORMANCE CHECKS. ,

57. 'The performance checks given in this section
are suitable for incoming inspections, preventative
maintenance, und troubleshooting. The checks nre
designed fo verify the published instrument specifi-
cations. | Perform the checks in the order given, and
recerd the 'measured information on thlc'z performance

check pedord at the end of this section.

' f ¥ r
i !

5-8. ADJUSTMENTS.

5—9_.‘-|'1_‘he adjustment procedures are arranged in a
recommended sequence. While most adjustments may
i : .

be made independently, it is tecommended that adj-
ustments be made sequentially as a number of ndj-
ustments are direetly related to preceding or following
ndjustments,

5-10. PERFORMANCE CHECK RECORD.

5.11. Each measurement point in the performance
check is repeated in the performance clieck record.
The puges may be removed for filing. The first time
the performance check is made, enter the results on
the performance check record and file it for future

" reference,

5-12. PRELIMINARY SETUP.

5-13. Set the line voltage SELECTOR switch, located
on rear panel, to desired power line opernting volt-
age (116 V ae 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. Do
not install plug-ins,

5:14. PERFORMANCE CHECK PROCE-

'DURES.

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

Specifiention: the calibrator outputs are 10 V, and
250 mV 1-kHz square wave, with a rise time of [ess
than 3 us. The calibrator i¢ checked by comparison
with a known amplitude signul.

5-16. Perform culibrator check as follows:

a. Set controls as follows:

MAGNIFIER .............. b X10
DISPLAY........ S EXT
EXT COUPLING ...... e AC

b. Cennect 10V p-p signal from voltmeter cali-
brator to EXT INPUT {(see figure 56).

¢. Obtain horizontal trace by adjusting IN-
TENSITY, FOCUS, and POSITION controls.

d. Adjust EXTVERNIER toobtain trace of exactly
10 divisions.

e. Disconnect voltmeter calibeator from EXT
INPUT. Do not disturb EXT VERNIER setting.

51
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Table 5- 1. Reenmmended Test Equipment

Maodol 180T/ TR

Trat Oscillutor

Digital
Voltmeter

Divider Probe
Square-wave
Generator
Time-murk
Generator
Divider Probe
BNC Tee
BNC Cable
BNC Cnble

Resistor: 40 k ohms

w/1800A & 1825A

H? Model 652A

HP Model J466A
HP Maodel K05-34-40A
HP Model 2118
HP Model 226A
HP Model 10002B
HP Part Np.l 250-0781

HP Part No, 10502A
HP Part No. 1OGOIA

HP Part No.
1693-6101

Instrument - Required Required
Type Madel Characteristics For
Violtmeter HP Model 74bA LV, 2V, 10V pp t0.25 Culibrator Check
Calibrntor Magnifier Check
‘Pest Oneilloseope  |[HP Model 180C/T) Sensitivity: 1 V/div Calibrator Check

Sweep Speed: 1 us
Rise time: 3 s
Sweep Qutput

50 kHz - 5 MHz ot
BUAY rp

£100 Vde £0.6%
2.0 mA 20

Ratio 1000:1
3000 Vde, +0.1%

200-kHz, 1 V pp
Rise Time: 30 u8

\.ms markers

Ratio b0:1 3%
BNC 50-chm
% inch

44 inch

A0k, 0,19, 172 W

LVPS Adj
HVPS Adj

Gate Ampl Response

Bandwidth Check
Trace Alignment Adj
Pulse Circuit Ad)

HVPS Adj

Horiz Transient
Response

Horiz Amplifier
Gain Adj
Linearity

Gute Ampl Response

Phnse Adj
Transient Response Adj
Transient Response Adj

Phase Adj
Transient Response Adj

Horizontul Gain Adj

h2

-'------l‘.--ﬁ-
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MONITOR
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MODEL 1BOT/TR
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CAL
v
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VERTICAL
INPUT

Figure 5-1. Calibrator Test Setup

f Connect CALIBRATOR 10 V output to EXT

INPUT,

. Note trace of 10 20,1 divisions.

h. Disconnect CALIBRATOR 10 V output from

EXT INPUT.

i. Ohserve CALIBRATOR 10 V output using

monitor oscilloscope.

Performunce Check

EXT e |
INPUT +e ¥ |
e, " " sa0
VOLTMETER
CALIBRATOR

180T/TR-00T

5-17. MAGNIFIER. This check is applicable to both

group A or group B plug-ins, however calibration is
relatively unimportant when using group B plug-ins.

Specification: sweep magnifier increases gain by

factors of X, X5 and X10. The magnifier is checked

by applying o known signal and verifving that the
multiple of the switch setting is displayed on the

CRT screen.

5-18. Perform magnifier check ns follows:

j. Kise time of calibrato: waveform tleading edge)

should be 3 us or less. Rise time is measured at 1%

to 90% amplitude points,

"NOTE

The 260 mV should be correct ufter check-
ing the 10 V output, however the 250 mV
can be chr ked by comparison with n
known source.

MODELI8OT/TR

MAGNIFIER ....... e
DISPLAY........... brerees Crrerraerre
EXT VERNIER........... Cerrererrens

a. Set controls as follows:

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

brator output to EXT INPUT (see figure 5-2).

EXT
INPUT

VOLTMETER
CALIBRATOR

L

QUTPUT

Figure 5-2. Magnifier Test Setup

149T/TR-008
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¢. Note trace of 10 0.5 divisions.

d. Set voltmeter calibrator for output of 2 V p-p.
e. Set MAGNIFIER to X6,

f Note trace of 10 +0.6 divisions.

g, Set voltmeter calibrator to 1 V p-p.

h. Set MAGNIFIER to X10.

i. Note trace of 10 0.5 divisions.

5-19. BANDWIDTH. This check is applicable only
when using group A plugins in high frequency XY
applications. Bandwidth is relatively unimportant
when using group B plug-ins.

Specification: de coupled, de to 5 MHz; ac coupled,
5 Hz to 5 MHz. To check bandwidth, n test oscillator
is used to npply A0-kHz, 10-div display. The frequency
is then increased to 5 MHz The signal amplitude
should be 7.1 div or greater.

520, Perform bandwidth check as follows:

. Apply o 50-kHz signal from test oscillator to
HORIZONTAIL EXT INPUT connector (see figure 5-3)

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

¢. Adjust test oscillotor amplitude and Model
1S0T/TR POSITION controls for a 10-div display.

d. Note indication on test oscillator output meter.

e. Increase test oscillator output [requency to
5 MHz.

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

MODEL 180 T/TR

Moaodel 180T/TR

g. Display deflection should be »7.1 div.

h. If deflection is less than 7.1 div verify Phase/
Bandwidth switch, ABSI, is in Bandwidth positivn.

5.21. FIND BEAM, This check is applicable when
using either group A or group B plug-ins,

Specification: display returns to viewing avea 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 returns to screen.

592 Perform FIND BEAM check as follows:
a. Set controls as follows:

fully cew
fully cew

INTENSITY ......ooovunens AR
POSITION .. coiirirnrerrnrerans

b. Press FIND BEAM pushbutton.
¢. Note that intensified beam is displayed.

593, This completes the Performance Check. If the
instrument does not meet specifications listed in tahle
1.1, the Adjustment Procedure that follows should be
nccomplished. If this does not result in satisfactory
instrnment performance refer to Section VIII of this
manual for troubleshooting and maintenance informa-
tion. ’

5.24. ADJUSTMENT PROCEDURE.

Read e Safety Summary at the front of
this manual before performing adjust-
ment procedures.

EXT
INPUT

TEST QSCILLATOR

... ® 6 Sww

1507/TR-002




Model 180T/TR

526, 'The following paragraphs describe the proce
dure to ealibrate the instrument so that it will perform
as speeified in table 11, Use the equipment recom-
mended in table -1 o similar equipment having at
lenst equivalent charucteristies. Use n non-metallic
adjustment tool only. Adjustment locations are identi-
fied in figure -2,

5-26. The adjustment procedures should be per-
formed in the sequence listed since some adjustments
ure dependent on control settings and results of
previous steps. The adjustments may be accomplished
individually, if desired, by referring to the preliminary
contro! setlings and the steps before the desired
procedure,

5-27. COVER REMOVAL. To gain access to the adjust-
ments, top and bottom covers and the rear LVPS
access panel must be removed us shown in figure 5-4.
Remove the covers as follows:

o. Ensure that LINE power switch is OFF; dis-
connect power plug from ac power souree.

b, Relense quarter-turn fasteners on ench side of
instrument,

e. Loosen captive serews located on handle ends
(Model 180T).

d. Remove top cover by expanding open end
slightly and pulling away from instrument.

c. Remove hottom cover by extending tilt stand,
expanding open end of cover, and pulling away from
instrument. ‘

f. Remove rear access cover by releasing single
quarter-tuen fastener,

5-28. PRELIMINARY ADJUSTMENT SETUP. [nstall
plug-ins in Model 1807T/1R. Set line voltage SELECTOR

REMOVE B
SCREWS

REMOQVE 6
SCREWS

Adjustments

switch, located on yenr panel, to desired power line
operating voltage 116 V ac or 230 V ne. Connect
instrument to Jine power source and apply power by
turning LINE power switch ON. Allow fifteen min-
utes for warm-up.

5-29. LOW VOLTAGE POWER SUPPLY (LVPS). This
adjustment is applicable when using cither group A
or group B plugins. Perform LVPS adjustment as
follows:

. Using digital voltmeter measure voltages ot
test points listed in table 52 Adjustment locations
are shown in Aeure 5-H. '

NOTE

Tolerances listed in table 52 nre not
eritical to actual instrument operation,
hut should be adhered to if plug-in inter-
changeability among mninframes is de-
gired.

‘able 5-2. Low Voltage Adfustmoents

Test Points Measure Adjust

ALAZTP —100 V1 V ALAZRA0
ALASTPL 100 V01V ALA2ZRI1L
ALAZTES —126V 01V ALAZR29
ALAZTPZ +1h Vi1V ALAZR20

5-30. HIGH VOLTAGE POWER SUPPLY (HVPS). This
adjustment is applicable when using either group A
or group B plugdns. Tight voltage tolerance is only
necessary to single sweep applications of proup A
plug-ins. Perform HVPS adju tment as follows:

a. Monitor —100 V at ATAZTPA with de voltmeter
using n 1000:1 divider probe (see figure 5-6),

REMOVE 4 SCREWS
ON EACH SIDE 1807/TR-050

Fizwre 5-4. Cover Removal

55
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4 TP3 TP2 ' R20 TP 'Hll ; 1ROT/TR-010
-100 V ADJ -12.6 V ADJ +16 Vv ADJ  +100 V ADJ

Figure 5-5. Low Voltage Power Supply Adjustments

DIGITAL VOLTMETER

!

MODEL 180T/TR

-100 V
TESTPOINT ™

10040:1
DIVIDER PROBE

HV
TESTPOINT

I W i

. HV ADJUST

MODEL 180T/TR

Figure 5-6. High Voltage Adjustment Test Setup

b

180T/TR-011 .
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WARNING

Contact with high-veltage power supply
voltage can result in injury or donth.

b, Observe voltage rending and note result.

e, Multiply 3160 by result obtained in step b.

. Monitor voitoge at ASTPI with de voltmeter
using 1000:1 divider probe (see figure H-7),

A3R49
H.V. ADJ

1807/TR-012

Figure 5-7. High Voltage Adjustment Location

e, Adjust HV Adj, AR, to obtnin same volt-
age reading us caleulated in step ¢

5.31. ASTIGMATISM. This ndjustment is applicable
when using either group A or group B plug-ins. When
using group B plug-ins ndjust vertical controls so spot
contains no apprecinble noise, Perform astigmatism
adjustment as follows:

o

b. Center low intensity spot with HORIZONTAL
and VERTICAL POSITION controls.

Set DISPLAY to EXT.
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Adjustments

c. Adjust FOCUS and ASTIGMATISM [ront-
panel serewdriver adjustment for smallest round spot
{see figure 5-8),

MODEL 180T/TR

ASTIGMATISM

180T/TR-033

. Figure 5.8, Astigmatism Adjustment

5-32. INTENSITY LIMIT, This adjustment is applicable
when using cither group A or group B plug-ins, The
intensity limit normally needs adjustment ot time of
CRT replacement only. Adjustment is only important
to single sweep application with group A plug-ns,
Perform intensity limit ndjustment as follows:

0. Set DISPLAY to EXT.
NOTE

When Group B plug-in is installed, select
single trijger.

b, Set INTENSITY control to center (12 o'clock)
pasition,

¢. Adjust Intensity Limit Adj, ABHZ, to just
extinguish spot.

5.33. FLOOD GUN. This adjustment is applicable
when using cither group A or group B plug-ins.
Perform flood gun adjustment as follows:

o, Set INTENSITY fully cew.
h. Set SCALE fully cew.
¢, Adjust Flood Pattern Adj, ABRGD, for uniform

illumination intensity when SCALE control is varied
throughout its full range (see figure bH-A).
J

A3RE60 FLOOD
PATTERN ADJ .

P SR ;
4

180T/TR-012
Figure 5.9. Flood Gun Adjustment Location
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TRACE
ALIGN MODEL 1BOY/TR
G
OSCILLATOR
EXT ¥ "I
INPUT P -
@
I ot
AR
| 12 <} |
|
OUTPUT
VERTICAL
INPUT _I ;
"WOTITR-%ib

L

Figure 510, Trace Alignment Adjustment Test Sctup

5.34. TRACE ALIGNMENT. This ndjustment s ap-
plicable when ustng either group A or group I plug-
ins, When using group B plugins, the front pianel
TRACE ALIGN cun be set using any freerunning
trace or an input into the extanal horizontal input.
Y align can be set with any vertical information
inserted with horizontal in EX'T and no external input
applied. Perform trace alignment as follows:

n. Set MAGNIFIER to XL
b, Set EXT COUPLING to AC,

¢, Connect test oscillator 400-Hz, 10V output
to BXT INPUT (see figure 5-10).

d. Position troce on center horizontnl groticule
line, :

e Set INTENSITY und FOCUS to view sharply
defined trace.

f. Adjust TRACE ALIGN front-panel screwdriver
adjustment, R6, to align trace parallel to korizontal
graticule line.

g, Connett test oscillutor 400-Hz, 10 V nutput to
verticnl plug-in,

h. Set plugin contrals to obtain vertical trace.

i Adjust Y ALIGN Adj, A2R57, to lign vertical
trace parallel to vertical graticule line (sce figure 511}

NOTE
Exact ndjustment is very important if
repentable rise times nre to be obtnined

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

6-8

5-35. GATE AMPLIFIER RESPONSE. ‘T'his ndjustment
is applicable only when using group A plugins nt
fust sweep speeds, Perform gote amplifier response
adjustment ns follows:

a. Set following controls ns applicable
DISPLAY....... berrrrrsrninrsrrerirsom oANT

Main Time/Div ..o s iiinens. D1 1S
Main Vernier .o..ovsveseressrrsnsaesrs GAL

Sweep Mode .ovvvvsennne .. AUTO
Sweep Display .oovvviveninnens .. MAIN
Delnyed Time/Divi oo ivnennonnen . OFF

b, Set monitor oscilloscope contruls s fullows:

Volts/Div....... NP | 1.
TS T 74 0 U R | B oY 11
T EREr SOULCE s INT
S Y O S

Coupling. v vevverersererieeiriirnenn, BC

c. Using 60:1 divider probe and monitor oscillo-
seope, observe signul ut collector of AJQ (see figure
5142 and Ggure H-13).

A2R57
¥ ALIGN
ADJ

¥ ‘(‘ WO -
[ret N i’
o FIR N &

1807/ TR-018

Figure 5-11. Y Alignment Adjustiment Lacation

/|



Model 1HOTATR Adjustments
MONITOR
0SCILLOSCOPE MODEL 1BOT/TR
I o .
9, A
10:3 ) R
DIVIDER |3
PROBE ) o
Ky
AsQu
VERTICAL
INPUT
SBOT/TR-097

Figure 512, Gate Amplifier Response Test Sehup

4. Rutate INTENSELY control ew for gate ampli-
tude of § divisions (approximntely 60 V),
i

e, Adjust Gote Resp Adj No, 2, AWCH, und Gnte
Resp Adj No, 1, AJCH, for optimum fast rise time and
pulse flat-top response,

£, Disconnect monitor oscilloseape.

'5-36. DC BALANCE. This ndjustment s applicable

when using either group A or group B plug-ins, Per
form de halanee djustment ns follows:

n, Set MAGNIFIER to X10,
B Set DISPLAY to EXT.

¢, Center spot with POSITION control. ‘

d, Set MAGNIFIER to X1,

e, Actust DC Bal Adj, A2RIB, to recenter spot
(see figure 5-14).

£, Repent steps n through e until spot does not
shift from center while switehing MAGNIFIER from
X1 to X10.

5.37. VERNIER BALANCE. 'This ndjustment is nppli-
cable when using vither group A or group B plugins,
Perform vernier halance adjustment ns follows:

a. Set MAGNIFIER to X1,

b. Rotate EXT VERNIER from CAL position to
fully vew.

R32
R31
A3C3 GATE RESP ci2
ADJNO 1 26
CR12
Q
c3
- [IE]
A3CE GATE RESP __(_ )
ADJINO 2
I
B
8 o3 ]as
A3Q3 = '1[

o ' 180T/TA-018

Figure 5-13. Gate Amplifier Adjustment Location

.
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OT/TR-019

Figure 5-14. DC Balanee Adjustment Locution

¢, Center spot with POSITION contral,
4. Set BXT VERNIER to CAL.

e, Adjust Vern Bal Adj, AZR14, to recenter spot
{see Bigure H-10)
{

AZRI4
VERNIER
BAL ADJ

160T/TR-020

Fisure 5-16. Vernier Balance Adjustment Lacation

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

5-38. HORIZONTAL GAIN. This ndjustment is appli-
ceable when using either group A or group B plug-ins
but critical only to interchangeability of group A
time bases, When using group B plug-ins, gain is not
eritical and odjustment moy be nccomplished by
inserting any known peak-to-peak voltage inte EXT
HORIZONTAL INPUT, Perform horizontal gain adj-
ustment as follows:

. Set controls as follows:
HORIZONTAL DISPLAY .....vvvo. EXT
HORIYONTAL MAGNIFIER ........... X1
EXTVERNIER.....ocovvevvs e CAL

. Mudel IHl}'l'/'l;l{
; i
b, Cheek +100 'V supply for +100 V 0.1V,

¢, Conneet A0Kilohm 0,0b 172 W yesistor he-
tween +100 V supply nnd emitter of A2QS, Keep con-
nection lend length shost s possihle to avoid stray
piekup or oecillntions.

CAUTION

With resistor disconnected, +100 Vs
wesent ot open lead of resistor, Do not
Iunvu resistor conneeted throaghout adj-
justmet ns thermal Jgse will shift current
reference,

d, Adjust HORIZONTAL PQOSITION to center
Joft-hand  spol exoctly on left-hand  (fivst)  vertl-
eal geaticule line,

e While alternntely conneeting nnd tiscon-
necting resistor to emitter of A2Q3 adjust X1 Gain
Adj, AZ2IUS, for exactly 10 major divisions of sep-
aration between spot pusitions (see figure 616 nud
figure B-17)

e [N R R [N QY P RS S
CALIBRATION L.} -} —t-e} —~b—}e3--1 CALIBRATION
5POT ™ » 5POT
= [—-— - I B P —
| 1BOT/TRA-02)

Figure 6-16. Caltbration Display

£ Set HORIZONTAL DISPLAY to INT and plug-
in for 1 ms/div sweep speed,

g Apply Lms moarkers from timemoark gen-
crntor to input of vertical plug-in,
]

A2R32
X10 GAIN
ADJ

A2R3+%
X5 GAIN
ADJ

A2RTS
X GAIN
ADJ

mr
140T/TR-022

Figure §-17. Gain Adjustment Location
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MODEL 180T/TR

EXT
INPUT

CHAN B
INPUT

»

EQII TEE [

* CABLES SHOULD BE EQUAL
IN LENGTH AND TYPE.

Adjustments
OSCHLATOR
[ O\\n]l
|
lun |
OUTPUT
1
I :
: i
1807/TR-03

Figure 5-18. Phase Adjustment Test Setup

h. Adjust plugin timing for 1 mszdiv to obtain

precisely one marker per division,

i, Set HORIZONTAL MAGNIFIER to Xb.

5. Adjust X 5 Gnin Adj, AZR34, to obtuin

precisely one marker per ench b divisions,

h. Set HORIZON'I‘AL MAGNIFIER to X10.

I, Adjust X10 Gain Adj, A2R32, to obtain display

of precisely one marker for each 10 divisions.

m. Disconnect timemark generator,

n. Disconnect 40-kilohm resistor from +100 V

supply.

5-39. PHASE ADJUSTMENT, This adjustment is
applicable only when using group A plugins for X-Y
application. Perform phase ndjustment as follows:

n. Set controls as follows:

Phase/Bandwidth Switch...........
HORIZONTAL MAGNIFIER ........ .
HORIZONTAL DISPLAY . .......... ‘e
EXT VERNIER.......... e krenrers

b. Connect 10-kHz sinewave output of test
oscillator to HORIZONTAL EXT INPUT and to verti-

en) plug-in channel B input (see figure 5-18).

¢, Adjust test oscillntor output to nbtnm B-div
display.

d, Adjust Input Comp Adj, A2C8, for display of
single dingonal line (see figure 5-19),

e, Set test oscillator for output of 100-kHz sine
wive, \

f. Adjust Phase Adj, A2CB, for displny of single
dingonal line tno phase shift).

AZC6
INPUT
COMP ADJ

180T/TR-024

Figure 5-19. Phase and Input Adjustment Location

H-11



Maodel 180T/TR

Adjustments
MONITOR :
OSCILLOSCOPE MODEL 1B0T/TR .
,__'___,__.“—-—-—-I—'
9, ‘
, R
MAI'N SWEEP o :
QUTPUT ON T8’
REAR PANEL D gg;nz
F o) INPUT
g ]
CHAN A
INPUT
VERTICAL
SQUARE-WAVE
INPUT GENERATOR
1BOT/TR-02b

B0SLTEE

Fignre 520, Transient Response Test Setup

i Repeat steps b through [ until no phase shift
neecurs for either frequency.

h. ' Disconneet test oscillator,

i, Return Phase/Bandwidth switeh to Bund-
width position, :

5.40. TRANSIENT RESPONSE. 'This adjustment is
applicable when using group A plug-ins and only nfter
muajor repairs or complete bourd replacement hus
beon made, Omit this adjustment procedure for normal
colibeation und perform the Horizontal Linearity
adjustment.

n. Use test setup (figure 5-20).

b, Set DISPLAY to EXT CAL.

¢. Connect muin sweep output from monitor
oscilloscope to vertical input of Model 180T/TR.

d. Adjust vertical plug-in VOLTS/DIV und ver-
nier controls to obtain 8-div display,

e. Connect 1V pp square wave at 200-kHz
repetition rate from squarewave generator to HORI-
ZONTAL EXT INPUT und to monitor vscilloscope
vertteal input.

612

£ Set monitor oscilloscope to operate at 1 ps’
div nnd synchronize monitor ascilloscope with 200-
kHz signal.

g Using POSITION controls und varying fre
quency  of  squurewnve  generator, position  jower
right-hand corner of sideways square wave 50 that it
is on screen,

h. At this stoge of adjustment, waveform will
typically exhibit 6% (approximately /2 div) overshoot.
[f overshoot is preater, adjust HE Adj No. 1, A2C12,
HF Adj No. 2 A2C21, and HF Adj No. 3, A2C20 to
obtain flat-top response with approximately 5% over-
shoot on lower right-hand corner of displuyed pulse.

HOTE
Capacitors for HF Adj No. 1, A2C12, and
HE Adj No, 3, A2C20 should be adjusted
go their slugs are equally extended.

5.4t. HORIZONTAL LINEARITY. This ndjustment is
applicable only when using group A plug-ins at fust
sweep speeds. Before proceeding with this adjist:
ment check linearity nnd if mognified sweep timing
is within specifications do not perform this adjust-
ment. To perform horizontal linearity check proceed
us follows:

1




Model 180F/TR

MODEL 180T/TR

S

oo

G g Clo

VERT
CHAN A
INPUT

Adjustments
1

TIME MARK
GENERATOR

[N

Iy

QUTPUT

189 /TR-026-07-T6

NOTE

Ensure that time base has been properly
calibrated  before proveeding with  this
adjustment,

a. Set HORIZONTAIL DISPLAY to INT.

b, Connect 4V p-p, HO-MHz sine-wnve output
from tihw-mark generator to vertieal input (see figure
n-21).

e Set HORIZONTAL MAGNIFIER to X10,

d. Select tastest sweep speed (00 or 0 ps/div)
and obtain display,

o, Adjust HE Adj Noo L A2CE2 Noo2o A2C2I,
and No. i3 A2C20, for best overall linearity of center
50 divisions of available disnlay, Use HORIZONTAL
POSEFION vontrol to peemit viewing right, center,
and lefi portions of display. HE Adj No. 1 affeets
right potion, HE Adj No, 2, center portion, nnd HFE

Adj No. 33, left portion of sweep (see figure 5-22),

542, This completes the adjustment procedure. IF
desived, the instrument performance may be tested
to specifications using the Performance Check pro-
cedure, If satistactory adjustment or instrument
perforn ance is not obtained refer to Scetion VIIT of
this manual for troubleshonting information.

h2ci2
HF:
ADJ.
NO.|

MOT/YR-027

Figure 5-22. Linearity Adjustment Locetion,

S-E3 515 hlanky
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PERFORMANCE CHECK RECORD

1

MODEL 180T7/TR
Instrument Serial Number Date
Check Specificatioﬁ Measured

CALIBRATOR

Ampliwude 10 div 0.1 div

Rise Time <3 us
MAGNIFIER

X1 10 div 0.5 div

X104 10 div £0.5 div
BANDWIDTH »7.1 div
FIND BEAM Intensified Beam

on Screen
E" f ) l |
)'; 1.
.
. ' i
\ | !
i ! ':
/ , !‘
."‘ ‘.‘ y
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| | :

. ' . ASR2 A3 TP A3cs A3cxa
- : INTENSITY HY A3R49 GATE RESP  GATE RESP
LIMIT ADJ. TESTPOINT HV ADJ. ADJ, NO.2 ADJ . NQU

A2R6C
A3TPI - » FLOOD A3cs
HV A3R49 PATTERN GATE RESP
TESTPOINT  HV ADJ. "ADJ. ADJ NO.2

| mar—— gyt et boin. e —

[t P

D ASR2 ASC:’,
N _ INTENSITY GATE .
LIMIT ADJ: o _

| ,

. \ \

b r‘\ ‘ . _ : i !
A ' ! - : |
: ' + A2si : A2czo ‘ :

L AZR34 'PHASE - . A2R32 A2R38" HORIZ RESP

Voo X5 BANDWIDTH ~ XI0° + DCBAL ° ADJ.NO.3 | | A2
| . | PHASE | A2naz’ A2 (& Rese
: A2ce BANDWIDTH 2R3z ALR3 AT

SR PHASE ADJ. :
A2R57 - o T—

"y" ALIGN ‘ .
A2 R57

L - g —
t : . - 7 SR - "Y' ALIGN ADJ,
: |l ‘ i ’ 3 _— S ; =
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i : T . y "~ : 5 . L
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' ) K ‘H
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Azci2
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ADJ. NO.I

C e - i ' : A2Cs 3
j RS T INPUT COMP ,_i"‘“.:,"__‘,“L_A

S JA2R3E ' AZRI4 Az2c21 ~
ST ! , XD, v VERN BAL - HORIZ RESP

1 1
r

'.. ‘. . . Lo \ Py |!‘ ADJ. N.o'z _}.
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Figure 6-1. Model 180TR Mechanica: Parts
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Model 180T/TR '

Repincenble Parts

SECTION Vi
REPLACEABLE PARTS

6-1. INTRODUCTION.

2. This section contains information for ordering
replacement parts. ‘The abbreviations used in the
parts list are described in table 6-1. Table 6-2 lists
the parts in alphonumeric order by reference des-
jgnation and includes the manufarturer and manu-
facturer’s part number. Toble 6-3 contains the list
of manufacturers’ codes,

6-3. ORDERING INFORMATION.

6-4. 'To obtain replacement parts from Hewlett-Pack-
ard, address order or inquiry to the nearest Hewlett-
Packard Sales/Service Office and supply the follow-
ing information:

. Instrument model and serinl number.
b. HP part number of item(s).

¢. Quantity of part(s) desired.

d. Reference designatioh of part(s).

65. To order 1. part not listed in the table. provide
the following information:

a. Instrument model and serial number.

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

c. Quantity desired.

Table 6-1, Abbreviations for Replacenble Parts List

A AMPCREIS) H HENRY IES)
ASSY  ASSEMBLY HG MERCLAY
HP HEWLETT PACKARD
BD BOARDIS) HZ HERTZ
BH BINDER HEAD
BP BANDPASS IF INTERMEDIATE FREQ
: . IMPG " IMPREGNATED
c CENTI 0 ?) INCD INCANDESCENT
CAR CARBON INCL INCLUDE(S)
ccw COUNTERCLOCKWISE  INS INTULATIONIED}
CER CERAMIC INT INTERNAL
cMO CABINET MOUNT ONLY
COAX  COAXIAL KILO {10%
COEF | COEFFICIENT KG KILOGRAM
COMP  COMPOSITION
CONN  CONNECTOR{SH L8 POUNDIS)
CRT CATHODE..’AY TUBE  LH LEFT HAND
cw CLOCKWISE LiN LINEAR TAPER
LOG LOGARITHMIC TAPER
D DECH 0! LPF LOW PASS FILTER(S)
DEPC  ODEPOSITED CARBUN  LVR LEVER
DP DOUBLE POLE
131 DOUBLE THROW M MILLE1109)
MEG MEGA {105)
ELECT ELECTROLYTIC MET FILA METAL FItM
ENCAP ENCAPSULATED MET OX  METAL OXIDE
EXT EXTERNAL MFH MANUFACTURER
MINAT MINIATURE
F FARADIS) MOM MOMENTARY
FET FIELD-EFFECT MTG MOUNTING
TRANSISTOR(S} MY MYLAR
FH FLAT HEAD
FiL M  FILLISTER HEAD N NANO (109)
FXD FIXED N/C NOAMALLY CLOSED
NE NEON
G GIGA [10%) N/O NORMALLY OPEN
GE GERMANIUM NOP NEGATIVE POSITIVE
GL GLASS ZERO (ZERO TEMPER-
GRD GROUNDED ATURE COEFFICIENT)

NPN  NEGATIVEPOSITIVE. AWV REVERSE WORKING

NEGATIVE VOLTAGE
NSR  NOTSEPARATELY
REPLACEABLE 5B SLOW-BLOW
SCR SILICON CONTROLLED
) RECTIFIER
OBD GQRDERBY SE SELENIUM
DESCRIPTION SEC . SECONDIS)
OH OVAL HEAD SECT  SECTIONIS)
OX OXtDE st SILICON
SiL SILVER
P PEAK SL SLIDE
PC PRINTED {ETCHED)  SP SINGLE POLE
CIRCUITIS) SPL SPECIAL
PF PICOFARADS 57 SINGLE THROW
PHL  PHILLIPS STD 5TANDARD
PIV  PEAK INVERSE
VOLTAGE(S) TA FTANTALUM
PNP  POSITIVE-NEGATIVE. TD TIME DELAY
POSITIVE TFL TEFLON
P/O  PARTOF TGL THGGLE
PORC PORCELAIN THYR  THYRISTOR
POS  POSITIONIS) T TITANIUM
POT  POTENTIOMEITCRISH  TNLDIO TUNNEL DIODE(S)
RPF . - PEAK.TOPEAK TOL TOLERANCE
PRGM PROGRAM TRIM  TRIMMER
PS POLYSTYRENE
PWV  PEAK WORKING v, MICRO (10 5)
VOLTAGE
v VOLTS
RECT RECTIFIERIS) . VAR VARIABLE
RF RADIO FREQUENCY VDCW  DCWORKING VOLTIS)
RF} RADIO FREQUENCY
INTERFERENCE W . WATTLIS)
RH ROUND HEAD w/ WITH
OR : wiv WURKING INVERSE
RIGHT HAND VOLTAGE
RMO RACK MOUNT ONLY W/O WITHOUT
AMS  ROQOT MEAN SQUARE VW WIREWOUND
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. : 180T/ TR-032

Figure 6-4. Series Regulator Parts Identification
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Replacenble Parts Madel 180T/TR

Table §-2. Replaceable Parts

' byt Mfr .
Reference |Wp part Number] Qty Deascription Cod Mfr Part Number |
Designation ode
At 00184 60003 ! POWER MODULE LOW VOLTAGE 29400 001854 60003 .
AICH 01801807 7 CEXD ELECT 200 LIF ¢60-10% 200 WICW 56260 320723 F200A82A DOR
AIC2 Q360 1868 ' CFXD ELECT 2000 UF +78 -10% 40 YLEW 667190 220217G0A0AEZA DOB
ALY 01631802 \ C-FX0ELECT JAD0 UF +78-10% 78 VDCW EGIE0 22D342C026AB2A DAL
AICA 01851807 C:FXD ELECT 700 UF 460 - 10% 500 VICW 66781 320701 F200AB2A DA . .
AIEY 1200 0043 “ INSULATOR: TSTH MOUNTING (TO 3t nies 203011
AINP) 00140 61103 Y TRANSISTOR HEAT SINK RH SHuN 00150 61101 .
AMPE 0Q)BO-1104 } TRANSISTOR HEAT BINK LH 28480 00100 81104 .
AIMPS 00180 00740 \ PANEL:REAR 2840 CO150 00248
AWP? 00187 24701 A SPACER.LVPS 7RA80 001AZ 2470}
AYMPY 09180 01262 ' BRACKET, TRANSFORMER Mang DXHBD D1262 l
A1Q1 1854 0417 ? TSTI 51 NPK 29400 1864 0417
ALQ? 1854 0063 ) TSTR 5V NPN £013! INIOSL
A103 18E4 D063 T5TR.5INPN 8011 INI0BE .
AN0% 18540417 T5TR EI NPN ‘ 20480 VB4 Q41T
AT D100 401 ' TRANSFORMER POWER 28440 0100 34M
ATRQE 1200 W41 A S0CKET: TRANSISTOR ‘ bat:) 1333210002 l
THRU
AIXQS
ATAL NOYRA E651) 1 ASSY .LOW VOLTAGE RECTIFIER BOARD 28400 0O1H4 6EL )} %
AAICY 0180 0U) 1 CFXD ELECT 10UF +50 -10% 100 YDOW BEIED I0OT08F 10002 USKY .
¢1alcm Y001 0076 DIODE SILICON 0.;5A ADOPIY 0413 &R L34 G
HAL
ATAICHR : .
Al%cna 160 0418 B DIODE SILICONGOPIVIA . 78480 1501 8416
™
AIAICALSE
%;bcm? 1001 0025 QIODE SILICON 0 TBA “"CPIV AN SR1368 % .
ATATCAZ0 ) ;
AVAIEAT 1601 0045 2 DIODE SILICON 0.75A 106 PIV STE) S1368 7
AVAICR22 1601 0046 RIODE 5ILICON D.75A 100 PV 04713 5R1I6E } .
ATAIRY pEA; 1041 R.EXD COMP 100K OHM 10% 1/2W ann £B104)
AYATIAZ CER7-1041 R.EXD COMP 100K OHM 10% /2w N1 EB10AY
ATAIRY 07600016 | |R'EXDMET OX 27K OHM 2% 11y TBAHO 760 0016 : .
ATATRA 0757 00 R FXDMET FLM 243K OHM 1% 12 28480 G157 1600
AIALYRE 1002 0607 OIODE :BEREAKDONN 66 2V E% W 78450 1802 0507 '
AVAZ 00184 86500 ASSY :LOW YOLTAGE REGULATOR BOARD 28450 00184 6660 l
AVACH 0140 0176 CFXDMICA 100 PF +~2% 300 VOCW 12116 CMIBF 101GRINOWICH
ATA2CZ 0180 0766 ) C.FXD ELECT 1 0UF +60-10% 150 VDCW E6780 30D 105 F 1hDBAZ DEM
AVAZCR Q180 0060 3 CFXD AL ELECT 10 UF +50 -10% 150 VDEW £6780 20Dt0RF 150007 DSV
ATAICA 016, V16 G EXD MY 001 UF 10% 200 VDCW BE280 197910392 PTS .
AYAICE - 01E0 0058 2 CFXD AL ELECT 50 UF +75-50% 16 VOCW £6200 J0DBOGGAISCCT D5M .
AvaIce 01700040 _ 3 CEXD MY 0,047 UF 10 200 VDEW [y 10IPATINI PTS
AVAZCT 0100 0068 C.EXD AL ELECT BOUF #76 10% 2% VOCW BE2H0 20DROEGHZHCCT NN
A1A2C0 0150 008U CIEXD AL ELECT 10 UF +50-10 160 YDCW Bh780 400 10CF 160002 DSM .
ATAZCRY 1001 0040 n DIGDE SILICON 30 MA 30 Wy 01783 FDGI0E
AVAICAZ 1001 0040 DIGDE SILICON 30 MA 30 WY 07263 F DG IO,
AVA2CA3 1801 0076 ? LIODE SILICON D.75A 200 PIV A3 5R1I6H B l
ATATCRA 1601 0040 HIODE SILICON 30 MA 30 WY 07963 FDG1088
AIAICRSE 1901 0040 DIODE SILICON 30 MA 30 WV a1263 FOG 1088
ATAICHS 180} 0040 DIODE SILICON 30 MA 30 WV : . .
AIAICRT 1901 0026 ' DIQDE 541,1CON D 154 00 PIV 04711 BR1IGH G
BYAZES 21100260 CLIP-FUSE 0.750" DIA 91606 6004 JJCN
THRU
ATAZEB _ .
ATAZF 21100065 ? FUSE DI76A 260V 1508 2275
ALAIEZ 21100002 2 FUSE CANTRIDGE 2 AM? 3 AG 7506 12002
ALAZFD 21100002 FUSE .CARTRIDGE 2 AMP 3 AG 75018 312002
AYADFA 2100065 FUSE 03784 250V 716815 217 375 .
AVAZSS 1251 1633 . I CONNECTOA PC 16 CONTACT 71186 263 15 30 310
AVAIQN 1854 024 TSTR 51 NPN ' BO1 31 N0
AVATOT 1884 00T 16 TSTR 5 NPN 28440 \B54 0071 .
THRU :
ATAION -
ATAIQS 1284 0020 TSTR SI NPN 80121 2N3063
m%ﬁs 1654 0071 TSTR 51 NPN 8480 1BEA 007t .
AAZOR )
ATATQ0 1864 0020 TR 51 NPN 80131 INI063
AVATGI0 1664 0071 TSTR 50 NEN 2840 1654 0011 .
A1A2011 1864 0071 TETR 51 NPR Ha80 1654 0071
A1A2012 1564 0071 TSTR 51 NPN 480 Y854 0071
ATA20:33 1854 D030 T5TR 51 NPK 80131 INIOED .
AYAZOYA 1864 007} TSTR SENPN JBARD 1RG4 RN
ATA2016 1854 0073 TSTR 5NN WG 1852007
+1 72016 1854 0071 TSTR 51 N°N 28400 1864 007 .
ATAZRY 0747 0113 Y R.EXD FLM 110 OHM 1% LW 28480 0157 0113
AVAZR2 767 0201 6 REXEMET FLM 2.74K OHM P4 1BV 28450 0767 0281
AAZRS 0757 0466 3 & FXDMET FLM 100K OHM 1% 1 BW 78480 0757 0AGE
AIAZRA 0817 0068 2 [§:F 0 WW 0 2 OHM &% IW 28480 0817 068 .
AVAZRG 0767 0060 | . 2 R.EXD MET FLM 24 3K OHM 1% 1IW 8450 0757 0060
ATAZRG Q797 0060 R EXD MET FLM 24.3K OHM 1% 12w 78440 0787 0060 .
A1A267 0757 (436 4 A FXD FLM 3820 OHM 1% 1EW 78480 0757 0436 .
A1AZRE 0767 (438 9 B EXDMET FLM B 17K OHM 1% 1OW . 78480 0757 0A38
ATAZRD 0757 D034 2 R EXDMET FLM 33 2K QHM 1% 1.2 28280 0767 0033
AVAZRID 0757 436 _ R.FXD FLM 3070 GHM 1% HBW M4B0 0157 0436
\ ‘ ‘ & | |
See introduction b this seetion for ordering information
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Table 6-2. Replaceable Parts (Cont’d)

chlncenblé Parts

. AL e+ e 1,

. Mir
Reference  [\p part Number| Qty Description Code | Mfr Part Number
Designation ‘ ode
l . ATA2R1Y HOGNT A 2 VAR W 1K OHM 5% TYPE H W 28410 0017723
ATAZRIZ LrCYREN ) RFXD FLM AT ZK QHM 1% HAW 0 0157 07167
AVAZR13 DAY 146 ? R FXDWW 035 OHM BN 2W JB4B0 131746
. AVAIRIA amy art R.EXD FLM 43 2K OHM 1% 1AW 8450 QIBYolar
l AAIRIE 0y 043 REXDMET FLM B TIK OHM 1% 1,BW r MAB0 1113 RV RN: ]
AVAQRIG LT AOFXD FLM ALK OHM 1 14w ‘ “R480 0767 Q767
AVAZRY? DIBT A 3 AOEXDMET FLM 2 AJK OHM 1% LEW A0 06T 04NN
l AVAIRIB 0J67 Q173 ] RFXDMET FLM JOIK 20400 ey a2l
AVAIRTD 1767 0201 T RFXDMET FLM 200K OHM 1% LW 28420 0157 063
ATAZRZ0 20003712 H R.VAR WW BOO OHM 6% TYPE M IW JBABD U072
l AYAIR2Y 0187 04 R.FXDMET FLM 5, H(ONM 1% 1LOW 18460 0151 0438
AAIRT? O5tL-1746 A FXDWW 016 OH Mb 26440 081} 1748
MAZRIY 057 0768 3 R EXDFLMBYEK OHM l\ 'I,MW 28480 0767 760
ATATIRLA Q1510416 B | REXDMET FLM 437K OHM 1N LAW 1480 U167 0436
. AVAZRID 0751 043G 1 R EXDMET FIM 221K CHM 1% LAWY TRALD 087 0430
AYAZRG 016) DIED RFXD FLMBEIK OHM 1% FidW J8440 0I5} Q160
AYAZR2) 0167 o) RFADMET FLM ?J!K OHM 1% LEW 2HABD 0187 02
AIALRIB 0187 0428 ? RFXD MET FLM 162K OHM 1% 1:BW 8490 QI67 0478
. AVAIR2G paltiab sl P VAR WW 500 OHM B% TYPE H W 244430 2100327
ATAIRIO 0r67 0436 LFXD FLM 070 GHM tS ) 8W 78430 0767 0436
AVAZA y 076} NIG? 3 ROFXDMET FLM 100K QWM 1% 12W B W87 0367
) l ATAIADL2 o157 D B OFXDMET FLM 20K OHM 1% L AN HAHG 4157 0281
ATAIRIY 0412 0068 ROEXD WW B 2 OHM 5% 2W 28410 nE 12 006
ALAIAA 0757 Qi 0 R.FXE FLM B EX OHM 1% 1/4W 2GAL0 Q787 0760
l ATAIRNG 07T 0168 ? RFXD FLM ATBK QHM 1% 1/4W 78480 067 Q768
ATAZR3G 0JE; 1044 FEXD MET FLM 33 200 G 1 bW a0 0767 0044
AVAZRI7 075} 016) R EXDMET FLM LOGK ORM 3% 1IN M40 0762 387
ATARID 0767 DAS} ] REXPDMET FLM 22 YK OHM 'I'\ maw 20480 Q767 Q480
l ATAZRJD 0767 780 8 RFXDMET FLM TX OHM 1'% 1,8 JBABO 167 4280
AVA2RAD 2001774 1 R.VAR WW 7K OHM B% TYPE H 1W 28480 2100 31714
ALAIRAL Q50768 ROEXT FEM 475K OBM 1% UAW 28480 0767 Q6
. AVAZRAZ 0687 &61Y R EXD COMP 650 OHM 10 onx EBES1
a;'l‘:%fl"l 1761 0206 ] CONNECTOR SOCKET D16 DDY DIA TEFLON 64331 BKT 400 .
ATA2TPA
. ATAIVR1 1002 200E 1 DIODE DREAKDOWN 523\-' 5"6400 MW 28480 1302 30066
AVAZVRD 120107 1 DIONE.T ¢, REFERENCE 1 o411 INGIE
A2 0100 66643 1 AOARD ASSY H(JHIZONTAL ﬁMFLlFIER 480 00180 £6543
AICH 0} R0 G162 13 CEXDMY 0022 UF 10% 700 VDCW 56280 192P22302 P15
A2C2 0180 8162 C.EXD MY 0022 GF 10% 300 yDCW 56260 10222342 P15
A2C3 4teo Ma?, L] C:FXDELECT } 2UF 10% 20 VOCW 65280 1500226 X0020A2 DYS
A2CA 01en o1’ | C.EXD ELECT??UF 10% 270 VRiw 56180 1500726XH020A2 DY5
. AICS 01500162 C:EXO MY 0022 UF 10 200 VDCWY 56280 192P22 02 PTS
AICH 0121 00k ) C.VARCER ZHPF 20 VDCW 20480 Q121 006D
ACT 0160 2260 T CEXDB.1PF 500 VOCW 12042 301 000 COHO BIOE
. ACB or2) 0106 \ C:VAR CER 016 PF NPO mA80 Q1 006
ACD 26 0 } € EXDAICA 61 FF by, 300 VOCW 12115 HOMIGEBHIIC
AJCI0 meo 018l CFXD MY 0022 UF 10% 100 VDCW BE&IBI 1922202 PT5
AICN OB 0167 C:FXD MY 0077 UF 10% 200 vDEW B6280 Va9 73392 PTS
l AICI2 01320007 k| CVAR POLY @7 YO J0FF 360 VDCW 82 BIbGITAR
B AJC13 A170 000 CFXDMY 0047 UF 10% 200 VOOW 56R0 1620302 PTS
AZCI4 a160 0162 C.FXDMY 0027 UF 10% 200 VECW BEMG 102 P22302 PIS
l AJCYE 4R 018} CEXDELECT 22Uk 105 0 VRCW it IEOD26XIHIT0AZ L}Vb
AIC1E ful ik CFXDELECT 222 UF 0% 20 VDCW bEGZBO 1E0DPIEXHN0A2 pys
AXCYT 0130 0218 t CFXOELECT 115 UF 1 35 VDOW il 0180 0218
. A2CIB 016N 0162 CFx IMY QU272 UF 10% 200 VDCW E6280 12P22292 P15
AZCtR 01700040 C:FXLY MY 0047 UF 10% 00 VDCW 68280 1HIPATIO2PTS
AJCID 0122 2007 C.VARPFOLY 0.2 10 JOPF J60 VDCW a2 535 m:l-llt
A2C2! 0132 0002 C-VARFILY 0.7 TO JOPF J60 YDCW Ly BIb (N34
. AJC22 602735 ¥ C.EXD CER .75 PF 500 YDCW Tz 301 000 COKD 16U
AZCR1 1501 004 DIOBE-SILICON JOMA 30WY 07261 FDGI088
AZCR2 1091 0340 PEHODE SILICON 30 MA 30 WY 07263 FBGIOUS
AJCRI 150! 0040 DIGE SILICON J0MA J0WY 0163 FUGInEE
AICRA 1041 N0 DIODE BILICON 3 MA 30WY . G161 FIIGIORE
AICRS 1401 0040 UICDE SILICON 30 MA T WY 01263 FOGt0ad
AJCRS 1901 0040 RIOGE. SILICON XD MA 0 WY 01261 FiE G107,
l AICRT SU01 004G DIODE SILICUN J0AA 30WY ; 076 FaGiL g
AICRE TO4F 0G0 DIANE SILICOR 30 MA IO WY 0Iml FOGY At
AJCRD 1601 0030 CIQDE SILICON 30 MA 0 WV ' 97263 e
. AZEN 3601814 ] PiN SOUARE D 0360 1514
ALY H40 0V Y 7 COIL/CHOKE 27 0 UH 10 IBALD 01430179
A2 51400170 COILACHOKE 72 UK 0% 2080 oo
ALD 9110000 1 CORE.FERRITE BEAD 02114 E# B0 B5AL RN,
. AIMPT 1206 1063 1 HEAT SiNK:SEMICONDUCTOR 05420 224 C8
A2Q 1H6E 0062 ) TSTR 5t FF_? aov 91206 281506
A2 EES4 U215 1 TSTR.EI NPN 8O3 K104
. A2t 1850 0158 ' 15TR.GE PNP B0 2NIRIG
A204 1864 0010 5 TSTR .51 NFN 2BABD TH54 0010
AJO6 1664 0019 T5TH SINEN 04490 1Rk4 0019
A206 18523 0000 3 TSI 51 PRP A0 1353 DO
l A2Q7 1664 0419 I TSTR.SFNPN Q4713 55667
A2IGH 1063 0038 1 T5TR 5t PhP 0480 1863 0034
AZO0 1364 0021 TSTR SINPN Mang 1HA4 0071
AZQ10 834 001 TSTR.SINPN 28480 1654 D00
. Al 1857 D00 TSTH £ PhP HAED 1853 V00w
See introduction to this section for arlering infonmation
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Replaceable Parts Madel 130T/TR
1 .
; Tahle 6-2. Replaceable Parts (Cont'd)
Beference [up p Mfr
art Number| Qt Description - Mfr Part Number
Designation ¥ " P Code
I

A2 1954 0410 TSTR.6I NPR KNN3 55667

AZQEY 1B51 0038 ISTR 51 FhP TRAR0 1BST 00

AZRI 0767 001 ] RFXDMEY FLM 100 OHMW 1% 1, 85W K40 a7 DAy

AZR2 DeAY N6 -] A FXDCOMP 2.7 OHM BM 1AW mn il 2768

AJRY 0757 0381 ] 13:F X0 FLM 30.) OHM Y% 1BV YEAN 0167 QU8

AZRA 0N BRI \ I EXDAET FLM 2 MELQHR I Ty JHAI0 W ES 1S

AJRB sy ks ) RiFXDMET FLM ] BMEGOHM 1% 10w 7R4d0 0167 D68 .
AIRB 0767 044 1 R.EXDMET FLM | 00 MEGOHM 1% /AW JEAR0 087 0244

AR} QI67 040t R:FXDMET FLM 100 OHM 1% 1,8W JAED QT o

ANB 0767 Q167 RFXDMET FLM LOOK DHM 1% 1/2% FHAND a6t 036}

ATRD o7y 0210 R:FXDMET FLM TR OHM 1% 1AW i) Q787 QM0

ATRID 0767 Q407 6 AEXDMET FLM 200 OHM 1% 1BW 28450 0787 DAQT

AZR1Y 0761 0074 1 RFXOMET OX 15K OHM B W 0480 076t Q074

AZRI2 0787 0426 1 AFXDFLM ).IK GHM % Bilw 28480 M6 0406

ANV Q167 QAT J NFXDMET FLM 16 21K OHM FX% 18w 84D D167 G4AT

ARIA 2100 2614 1 VAR CERMET JU% OHM Wy LIN 1oy 2HABD 2100 7514

A2R1B 608 3163 ) HEXDMET FLM JBIK OHM 1% 1.8W ARG 0658 161 !
AIRLE Dih7 0461 1 REXMET FLM B2 8K OHM 1% LEW FUAED 0751 0481

AIRIY 0762 04 NF!DMEYFLM'IWOHMV\LEW ARG Q757 0401

AZRIB 0167 92 i REXDMET FLM GRTIK OHM 1N 174 8480 e gy

AR ainT 0400 AFXDMET FLM 100 OHM 1% TEW mang Q787 04AGH

AR 0757 D460 4 REXDMET FLM AT QK OHRU 1N BHW man 0767 Q4GO

AR 0767 0441 ? REXDMET FLM B 26K OHM 1% L BW JBMI0 Q167 Q441

AIRIY 0167 Q281 RFXDMET FLM 2.00K CHM ™ Vs YH4R0 gier okl

AR 1 0767 0764 ) R.EXD FLM 33 2K OHM 3% 14V, THAO Qisr0ma

AZR24 LY EY] ? i EXDMET FLM 7 AJK OHM TN 1AW JaAn0 0IeT 081

AR Q167 028+ RFXDMET FLM 2.74K OHM 1% 1.BW pCELD] 9)s oM

ARG D76 0843 2 RFXDMET FLM 13 0K OHM 14 i BW JHARD 0167 Q443

ARZY 0787 0236 7 RFXDMET FLM 1 BOXK OHM 18 1 0 2B40 (130, 3 e P el

AIR2B 0787 0413 2 RIEXD MET FLM 12 OHM 1% 5. 5W JHA80 DIsTaMd

AZRD 0767 0346 2 REXDMET FLM 225K QIiM 1 0% 12w an 8;2; %.u’

AZR30 Q7167 0An? A.FX0MET FiLM 200 GHM 1% Y EW 8480 0;

AR 0757 0214 B FXDMET FLM 150 OHM 1% 1,8W JUAEQ 0167 08k

ATRI 2100:1170 ¥ R.VAR W LO0 OHM B% TYPE H W HAEQ AL R ERIY]

AIR 0167 oAt 1 R-EXD MET FLM 222 GHM 5%, LEW 2HARY QI57 0401

A2RIA 2100 N 1 AVARWW 200 OHM 5% TYPE H W 78480 2100417

A2R3G6 0I&T 0478 R:FXDMET FLM 1 62K QHM 1% 1BW 18A00 076} 0421

AIR16 21001773 AVARWW 1K OHM B% TYFE H1W 40 A0y

AIRIY 0606 3418 A4 RFXDMET FLM 21 BK OHM F% 1/2W 7210 0608 1316

AZRIB HOO 26 L R VAR WWEK DHM B% 1W JRABG PALVI ]

ARG 0608 K16 RFXOMET FLM 255K OHM 1% 1i2W m480 080A- 1414

RAQ 0767 D44 3 REXDMET FLM J 66K OHM 1% 1BW 28480 0757 0414

AZRAY NILT 040 REXDMET FLM 366K OHM 1% 1AW RARD 07h7 Gad4

AJRA2 0757 0448 ] S FXDMET FLM 18 2K OHM 1% LBW JHA G767 0448

A2RAI 0757 0840 2 AFXDMET FEM 121K OHM 1% 172W PHARG Qr67 B4

AZRRL Q7157 031 REXDMET ELM 121K OHM 1N 12W JA0 0757 0445

A2RAG Q757 0468 3 R:FXD FLM 130K OHM 1% LRW 0480 Q76 Q468

AZRAR Q157 0440 1 REXDMET FLM 7 50K OHM I LEW 480 0767 (440

AIRAT 1 0757 042} ) RFXDMET FLM § B OHM 1% 1/8W 78480 M6 0427

A2RAB 0751010 R.EXDMET FLM 2AJK OHM 1'% 1AW 4480 [ YA 2]

AIR4AD Q757 02BY RFEXDMET FEM 2.1AK OHM 14 3 EW N 76280 0767 Q71

AZRS0 Q767 0200 i AEXDMET FLM G 62K OHM 1% LEW 640 0157 DX

A2R%) 016} Q443 REXDMET FLM 11 0K OHM 1% 1/8W 78480 0767 0443

ALRBZ 0767 0736 REXDMET FLM 1 50K QHM 1% 1/0 «BARO Q167 0136

A2RED 0757 0845 RFXDMET FLM 221K OHM 1 O% 12W 78400 0167 0816

ATRSA 0167 0413 R:FXD MET FLM 302K OHM 1% 1/8W 28480 0767 0A12

AZRES Q767 QAGT RFXDMET FLM 200 OHM 1% ). BEW 78480 9767 0T

AJREG 076} 0280 RFADMEY FLM VK OHM 1% 10W s TEAHO G187 0280

AIRB? 2100 2034 1 AVAR FLM J0K OHM 10% LIN 1/2W 28440 2100 2030

AlRE8 0767 0280 REXDMET FLM TK OHM I% }BW 60 0157 4280

A25) J107 0082 1] SWITCH 5LIDE SPST O BA 128V 19127 GF12A 0007

Ad DO18Q 86552 § BOARD ASSY .GATE JBARD 001H0 66552

AlCH 01600162 CEXDNY 0072 UF 10% 200vVDCW 6208 102PF20XPTS
AIC2 0160 0162 C:FXD MY § 0T2 UF 10% 200V DCW E6IRY 10222302 PTS
AICT D127 D429 C.VYARFGLY 0.7 3.0 PF S00YDCW 12082 536 Otk

AJCA 0150 0VaR G:FXD (.22 PF 600 VDLW 1BAGO 01643 D048

AJCE o2 068 C:VAH TEFLON 026 1 5O PR 600VDCWY 20480 $210t68

0160 61 1 SEXD CER O4) UF+B0-20% 100VDCW 56210 CO22BI0LF 1002525 C0

ACT 0ME00162 C.FXD MY 0022 UF 30% 200V DCW BEM0 102P22302 P15
Alcs 0160 0303 1 CFXOMYLAR .1B UF 10% 200VOCW 8480 0160 0303

A0 Q180 CO8D C:FXD AL ELECT 10UF +5D 10% 160V DCW 86219 JODIOGF 150 DO2 DB
AJCH 0160 0162 CFXP MY 0027 UF 10N 100VDCW L6 192P22302 PTS
ACY2 01800155 3 CiFXD ELECT 2.2 UF 20% 20VDCW B6HT 1600226X0020A2 DYS
AJC1Y 0160 0162 CFXD MY 0022 UF 108 200V DCW 56280 192P22302 P15
AlCH4 01602061 4 CFXDMICABEZE PF 2% J00V0CW | DA062 ADM20FI1682616G2C

s

AXCI5 0160 2041 C:FXD MICA BEI5 PF 2% J00VDCW 04062 ROMZ0F (6626)GIC
AIC1S 0180 0080 C:FXD AL ELECT YO UF +60-10% 1B0VDCW BA7E0 00 10GF 180007 DSM
AIC)7 0180 0040 ] CFXD ELECT 20UF +76-11rs BOVDCW b82HD IDZEGOLOCC T DS
AJCIB 935700019 3 CtF %D MY 0.1 UF B 200¥DCW 28480 MmN ome

AJCIS 0160-0008 3 C:FXDCER 4100 PF 2% AX YDCW 12082 188 024 YESOATIM

‘

AN 0180-3007 4 C.FXD CER AT00 PF 20 4K VDCW Ta2 3BEB 024 Y50 ATIM
AJICH 0160 3008 C:FXD CER 4700 PF 20 4K ¥ DCW 72082 3888 024 YBSD 41IM
AlC22 Q160-G007 C.EXDCERAJOOPF T0% 4K VOCW 72082 J6HE 024 YESQ 4TIM
AJC23 0160-3007 CFXD CER 4700 PF 20% 4K VDOW T8 3808 024 YES0 422N
AICIA Q160 3008 CiFXDCER 4700 PF 20% 4K VDCW e 3588 Q74 Y550 4720

66
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B Model 180T/TR Replaceable Parts
B Table 6-2. Replaceable Parts (Cont'd)
‘ ‘ Mfr
] 0 Reference 1yp part Number| Qty Description Code | ™Ir Part Nurmber
- | Deslgnation - ode
. A3CS Q160 300} £ FXD CER AJ0O PF 20% AK VDCW 12062 3408 074 YES0 ATM
AICIH 0100 2768 CFXDCER b FF 5% 500 YDCW 12082 01 KPO-IBPF
A2} 01400003 C:FXD CER 0 OIUF +/0 20% 100VDCW 1087 EG1 KEOOG
AICN 0160 106 C:FXO MICA J0PF B M6 HOM1B C2033C
l Adcny LRI ! DIODE PILICON 15WY 75420 1961 8170
AICRZ 1At 06 DIODE: D) 16V 480 18401 0636
THAW :
. A3CRE
AIChA Y01 0020 2 DHORE §ILICON 800 PIY 70480 1004 0020
AICR? 190) 0079 DIODE §1LICON 600 FiV 0460 1501 0026
. AICRHE 100 QA3 ? DIONE BILILON 1800 PIV TRALD 1901 0416 )
AICRO 1§60 0428 DIODE SILICCN 1803 PIY 28480 1901 0436
AJCANY 1G4} D006 3 MOGL SILICON 170V o126 UG 8nn
AICRIZ 1001 NOB MODE HILICON 110V Q705 UG 868
. AJCALY 1901 0996 DIODE 51LICON 170V 01205 LG 888
AIEY 03601614 PIk EQUARE 450 0360 1814
ALY 440 0V 70 COILCHOKE 22 D UN 10% 28480 51400170
. A2 400112 £0IL/CHOKE 22 0 UK 10% 7HA50 G140 0470
AINPY 1206 OGS NEAT SINK-BEMICONDUCTOR 06820 24 CB
A0 1RG4 0002 TSTR SINPN 8913 283663
Al02 1454 0019 YSTR Bl KEN 040 1R54 0010
A1 . V3H3 0033 15TR 55 PNP 78400 1863 0034
A4 1864 0271 ' T5TR 5) KPN 28480 ABEA 0271
AlLS 1564 0234 2 TSTR 51 RPN VY TNIAA)
. AJQ7 1REA 0234 TETR:51 PN [HEY k3440
Al08 1084 0023 ' YSTR 51 NPN JBABD 1E64 0023
AJ09 1E54 0071 JISTHBI KPR 28420 1854 0071
A0 YA54 0010 15TH 5i NPN ‘ 013 ANI063
. Al0N 1854 1002 16THSINPN B3 INIBET
Al3q? Y851 MO TSTR 5 PhP 26480 1553 0049
A1) 1153 0048 TSTR 51PNP 7RAH0 185 0049
. AIGIA LEB& 0215 TSTR St NPN 6o1M IN3504
AR 0147 0407 R FXDMET FLM 200 OHM 3% LEW JEAHO 467 0y
, YLH 0757 0407 : R OEXD MET F LM 200 OHA 1% 18w 28410 0181 0407
AJR3 077 (MOt HEXDMET FLM 100 OHM L 18w JABY DI6J DAY
l AJRR G157 0458 A EXDMEY FLA 611K DHM 1'% LEW M0 1167 0468
AIRB 01570436 R EXDMET FLM 302K OHM 1% 1.5W 78480 0757 0435
AJRE 0757 0419 R FXD FLM 631 OHM 1% 1.BY 78480 0757 0410
AIR? .| wIe703%0 t R.EXD MET FLM 6.19K OHM 1% LEW 284350 0157 0200
. AR 0757 0724 t A-EXD FLM 302 OHM 1% /AW 70480 DI8T.0724
AIRD 06y 0127 t R.FXDMET FLM BU2 OHM 1% /AW 0480 a610727
AJRLY 0608 U REXDMET FLM 38.3K OHM §% H2IW 26480 0604 3434
AIR1D 0787 0433 A FXDMET FLM &, 17K OHM 1% 12W 2RATD 077 0033
l AJA1A 0757 4780 n‘r;(‘u MET FLM 1K OHM 1% 1AW 78380 0757 0780
A3RIE 0767 030 1 A.FXDMET FLM 0K ORM 1% 1770 T84E0 0767 0100
AINLE 0767 0416 1 NEXDMET FLM BEY OHM 1% 53w 78460 0167 0416
AJRY7 0647-101) t A EXD COMP 100 OHM 10% 1:2W o2 £0 101
AIR1B 0751 0083 1 R:EXEMET OX BIK OHM 8% 1W 2P AR 0761 0063
A3N24 0787 040} R:FXDMET FLM 100 OHM 1% 1LBW 76470 0757 CAH
ARG 0787 0408 AFXD MET FLM 100 OHM 3% 1,BW . JEALO 0757 040
AJAZE 06810278 R-FXD COMP 2.7 OHM 5% 1AW N2} CB 2768
AIR2Y 0767 Lt R.EXOMET ELM 100 GHM 1% 1BW A480 0757 Q401
. AJRZA 0167 0190 R FXDMET FLM J0K OHM 1% 12w wBAS0 0757 Q100
AIRID 0757 0468 R.EXD FLM 120K GHM 1% LEW 20480 0767 0468
ATRY) 0757 0468 RFXDFLM 10K CHM Y 1BW 28400 D)57 CAGH
AIRN 0787 0783 RFXDMET FLM 200K OHM } % ),BW 2BAEG 0757 028)
l AIRIZ 0187 0407 H.EXDMET FLM 700 OHM 1% LBW 28480 0767 0407
AJAI] 07870100 ! AEXD MET ELM 20K DHM £% 1/2W TRABD 0767 0160
. AJRIA 0600 BA21 1 REXOMET FLM 17 B2 QHM 0.1% 152W 26480 0GEE 5471
l ARG 0E08 BATH ¥ FLEXD FLM B OHMD.1% 1, AW 28480 0608 5418
AIR36 0608 b410 ' REXDFLM V05K OHM D.1% 1,8 28480 0698 5410
A3R3? 0GE2 0276 fLFXD COMP 2,7 QHM BN T/4W 0112} CB 2JGE
ARG 0787 0ALS R EXDMET FLM YOOK QHM 1N 18w 78480 0787 0466
. PXLEN 0767 0414 1 ROEXDMET FLM 518 OHM % 12w 78480 0767 0814
AihdD 0767 0784 A.FXDMET £LM 150 OHM 1% 1 BW 28480 0757 0dud
AJAAY C787 O4th REXDMET FLM 100K OHM 1% 1BW 28480 0757 0AGH
l AJRAZ 11787 0783 R EXDMET FLM 2,00K OHM 1% LBW 20440 0787 0203
AJR4 0757 0780 R-TXD MET FLM 1K OBM 1% LBV 78480 0167 G780
AIRAS 0787 0442 H RO MET FLM 10.0K OHM I\ 1BW 28450 0787 0142
. AJRAB 0157 04X R.EXDMETFLMb.1EK OHM 1% 10 ZHAR0 0767 0438
AJR4S 0668 34553 1 REXD FLM 2,40 MEGOHM 1% 1/2W 28400 0408 1653
AIR&? 0757 0442 1 R.FXD MET FLM 10 0K OHM 1% 16w 78480 0757 0447
AIRAB 4757 DATG i RFXDMET FLM BISK OHM 1% 172W 2BAE0 0751 0870
l RIRAY 2100 04 y R.VAR COMP 200 K OHM 20% J4w 75042 CTI60
AIRBO DAY 8E1Y 1 R:F XD COMP 560 GHM t0 % 1/2W 0124 EB KGN :
AJRB1 ORDY HB 1 ROEXD FLM 3 MEGOMM +1 -10% 3W IR PVCLIG 3 IO XM F
"aRE2 06T 1051 s R FXD COMP 1} MEGOHN 10w 12w o1 FBIGL)
l A3R61 . 0757 0440 AEXD MET FLM 61.5% OHM 1% 1/BW 28480 0757 0460
AIRB4 U767 04586 3 AEXD MET FLM 43 2K OHM 1% 18W 208480 0767 0458
ANab 0757 DABS R.EXOMET FLM 43 2K OHM I\ 18W 268480 0757 DA%L
. AJR5E 0767 0A60 RFXDMET FLM 610K OHM 1'% LBW 28430 0757 D460
SINEY N6HE &7 ) R F XD CONP 4200 OHN 10y LY on EBAT2
AJRER DGINE 5351 ) R:EXD FLMB.15 MEGOHM BN 1W 2BARN QUBHL 5163
. AIRGS ¢ OG0B BRI 1 R.FXD FLM 1676 MEGOHM 5% 1W 1 2B 0608 BEE0
AIREO 2¥00-2031 ] R:VAR S0K OHM 10 % LIN 1/2W . 78450 2100 201
AJRBY 1 0757 0484 ] A FXOMEYT FAM 332K OHM 1N 1.3W 284850 0767 D454
AIRED 07670780 1 R-EXDMET FLM 1K OHM 1% 18w 268480 0767 0780
. AIRGY - G757 0780 RFXDMET FLM 1K OHM § & 1BW 2680 0787 0780
. AIRGS 0757 0460 ROEXDMET FLMBEGK O.ind 1% 1BW 78480 0767 0460
- .
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Table 6-2. Replaceable Parts (Cont'd)

ence ' Mir
Reference |pp part Number| Qty Description Conje | Mfr Part Number
Designation ode
AINGE 0IBY DABS JLEXDMET FLM AT 7K OHM 1% LEW a0 Q76T IH&E
AINES 0157 Q436 REXGMEY FUM 2120 OHM 1% LW 400 0757 OAJ
PIRGT 15T 0442 REXD TET FLM 100K OHM 1% 1/8W ZRAH) 0i67 442
AJRES 0787 0415 JLEXD MET FLMBYE QHM 1% L EW JARO 070418
AJRCY Q16 0433 AOEXD MET FLM 2220 ORM 1% 180 a0 nrer o3l
AJRIO Q187 0A42 MEXDMET FLM 100K OHM 1N 1AW aag0 0157 442
AR QI57 0214 WEXDMET FLM 1210 QHM ) % LEW TRARD Q7021
AJRTZ 0167 0406 RFXDMET FLM 100 K OHM 1% LEW HAEG 0367 04ER
AR niny 0A10 RFXDMET FLMGE) OHM 1 % 1EW FHAEQ 07157 0410
AIRTE 0167 0AE REXDMET ELMBIT OHM 1% TEW JEAD LT OAS
AIRTE 0767 04 REXDMET FLMB110 OHM Y'e LW ) A 0J67 0438
AJRIG 0767 Q60 ROFXD ME T FLM T OK DHM % 1,8W 7HA%0 167 U0
AlVL A00013 ? LAKP-GLOW F2BULE STV [VEETY BAD A IHE 23A)
A2 21400013 LAMP GLOW F2 BULB BV EEDG RAL A INE J3A)
RPAVRE 1907 0095 ' DIGDE ZHA 10V B PO AW Lt CI6TS
AIVRAY 00 0046 1 DINDE IR 13V B AW 1510 C0ECE
A4 NOLED £EEA0 1 EOARD ASSY HIGH VOLTAGE DECILLATOR PEAGN NI EERED
RACT n18G0en7 I CFX1 TANT 47 UT 1 IBVOON €571} SHODA IXBNIH57 L YS
AC2 00 9380 ¥ C:FXD MY 022 UF 100 MOVDGOW AL NG HIED
MCRY 1601 DOAN DIGDE FILICON DRIV FHLARIY 01 0049
ALY 1901 04D DUONE S1ILICON J0MA JRWY araa FRG IR
ALETY 060 1614 Pily SOUARE 260 0360 1614
AAED 20360 CLIP.FUSE ) 2ru DIA LA £nod JiCH
ALY 0140} ¥ 4 COIL F XD RE. 2UUHY JEdRt Bt ran
AdRI 1HHT 00 R FXADMET FLAX TOOUHAY 24 ) EW RAY 0757 0300
AAXCY tEGY I 1 CONNEELTOR F %P3 FEMALE CORTACT FEFCS kD 3927
A% 0O1AYHEEAY ) AOARD ASSY HIGH VOLTAGE RECTIFIER HARD DNEO GEN
ABC) [LLTE ) CEnf) CER 001 UF #ED- 2P BOVDCW VALLD [N PAV S
ABC2 ’ 0Y60 7300 ' C FX0D CER 00T UF BV BOW 26410 e Jixt
ABCR3 1901 0JAY 2 DICDE 51 000 1y HOMA FLELD) T 0341
ASCR2 1641 DY DIGDE §1 7000 Py EOMA MAED 1301 D3V
AEMY BOA0 0402 ' MOUNT: TRANSFORMER JRalin 40 (W02
ASHZ BOAQ DA 1 NOUNT:TRANSFORMER JBAER bn%.mmm
BN 0340 0041 ? INSULATER BUSHING gt R '
ABRY oo} 1N t WF XY CONIP 22K QMM Yebs, 158y Dz ER2IN
ABR2 | noavn 1 B VAR COMP | MEGONM 207 LIR 1.EW AR 2160 6915
ABRI 300003 t ROEXD FLW 23 MEJOHAY 1M W A0 6 6
ABTY DQ1EO B ! TIRARSFORNER ASHY NV k ;a-uin t)(;H‘.l)”BK(EﬂI
A OEQHYI0E ? 1Y MULTIPLIER ASSY ICAR) 2RAE0 ONIENRTI0N
ISOT FIELD REPAIRABLEY
QRN B 06 1 WY, MULTIPLIER ASSY IHACK) PLEL NOTED Y 1)
INOT FIE) D HEPASRADLEY
Ar 00BN GEER] 1 HOARD ASSY AUNILLIARY DUTPUT FHAED OO GHLE
ATCY 0160 346G 1 ¢ EXD CER 220 PF 10 WHNVDEW nan &.;u:ﬁ.s-f'
A7R} WIHFATY 1 HOEXDMED LM LI ONAE 1 Y I 24O nI67 04
AIRZ Q)7 A4 REXDPSET FLM BIIGOMA Ty TEW 2400 0I5 N
AIR) nET LI ROFSNDMET FEM BUIOOHM i 1R R0 DHAZL Y]
i 1l
)
Ay 00184 G003 POWER MODULE: LOW VOLTAGE 28480 00114 GOOD)
AAL 00184 BGh1T AS5Y:LOW VOLTAGE RECTIFIER BOAAD 40 00184 66611
AVAZ 00184 66B00 ASSY:LOW VOLTAGE REGULATOR BOARD 28480 OB GEHOY i
A2 DOIBD €864 BDARD ASSY HORIZONTAL AMPLIFIER 78480 00160 £ELAY
A3 DOYA0 66662 BOARD ASSY.GATE 78480 00180 BGLH2
AL 00180 GHEED BOARD AS5Y: HIGH VOLTAGE OSCILLATOR 2RAB0 DO1EQ £6660
A5 00160 b6EA4 : EOARD ASSY! HIGH VOLTAGE REGITIFIER RAHD Q180 BEBAL
AB 0018061106 H V. MULTIPLIER ASSY(CAB) 4BD DOIBOGTILY
0OLHO 61106 WV MULTIPLIER ASSY (RACK}Y J8480 0GR K106
A7 00180 66548 JOARD ASSY  SWEEP GATE JRABN 00180 €6546
AR 0018081004 SWITCH ASSY: RDISPLAY 20480 OC1B0- 1904
C 01700022 1 C:E XD MY 0.1 UF 20% GOOVDCW 01034 TYPE 24
[ 4 D160 484 2 CEXD CER FEED THHU 1000 PF JU% 1000¥ 12002 2432 000 XEU 100V
(=] 0160484 C:FXD CEA FEED THAL 500D PF 20 100V T26K2 2432 000 XBLY 107M
(3] 21400345 1 LAMP; INCANDESCENT BY 71744 1210
E) 0340 0480 1 WASHER TRANSISTOR INSULATOR N3 *ABSI600F 12
E2 0340 0451 1 WASHER INSULATED, TRANSISTOR 04713 14862600F 03
E3 03620227 6 TERMINATION: CRIMP LUG FOR 16 AWG 2104 weron?
E4 12612008 o CONNECTOR. CRT NECK PIN TR0 251 2030
|
ES 03620277 2 TEAMINATION. CRIMP LUG {CRT ~'L LEADS) £G730 A1B-187
[1] 0362 0765 TERMINATION. CRIMP LUG 27264 1623
F1 21100020 FUSE.DB A 150V SLOW DLOW 15816 20 B
12730V OPERATION OPFIQNALY
21100006 1 FUSE CARTRIDGE. 1 6 AMP 126V 71400 MoL 16
1316y GPERATION STANDARD
F2 21100033 i FUSE. D 194 260V 75815 FOIGATHOA
i !
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Model 180T/TR Replaceable Parts
Table 6-2. Replaceable Parts (Cont'd)
Reference |4pp Mfr
art Number] Qt Description : Mfr Part Number

Designation y \ P Code
»n 1251 0V 1 EER{'E,?‘?.',“ Pe: 32 CONTACT 02660 714200 375
n : VALt o ' ':;gg%?gg: PC EDGE 3 NOW 22 CONTACT 7786 960 22 30 210
n ' NSR, PANT OF MP42, MPHO,
1" ‘ NSR, PART GF MPAZ. MPEU.
1 15 10) X108 ; ? BINDING POST 78440 1510 0031
Jli 1260 D)) 6 CONNECTOR: BNC 0IHE0 221100
i 176003483 CONNECTON. BNC 02660 3 2211030
n }/BOLORT CONNECTOR, BNC 07660 31 2211020
n 12600003 CONNECTOR: BNC 02660 31321 1020
10 1250 0083 CONNECTUR: BNC 0IEED a1 2211020
Mt 1265 0083 £ONKECTOR . BNC 07680 a1 2215020
m 1251 7357 Y EOCKER. 3PN MALE POWER RECEPTAGLE B2309 EAC 30!
1 1510 AHDING POSE 7BALG 1610 0038
ni 0763 NO0G 2 CONTACT: CONNECTOR WITCH Z04ED (363000
L 001006660 1 COIL ASSY: ¥ ALIGNMENT £p4g0 0180 KESOL
12 £060 1425 1 COIL: ALIGNMENT £ AX!S ZEA80 £060 0435
] D1Ir,001) ' CONL: CORE, TORCHD, GREEN 72686 CF 102 H
Mes BOGL 064D ] KIT: CONTRAST EILTER. BLUE 20480 BOGD 054D
WP2 BOAD (444 y EMELD LIGHT BLACK NYLON 20430 B0AD D44
Mp3 | 5020 0476 v, PBEZEL CHT 8AE0 020 0476
MPE DOTBD4130 1 COVER: BIM RIGHT 8ag0 , | oo0idD G410
MPS 0018004132 j COVER: GTM LEFT 28400 0018004112
WP 00110 043 34 1 COVER, 1P MIGHT 20480 00EBO 03134
MP7 DOLEG D41 365 \ COVER TOP LEFT 26480 0916004126
MPa 0370 0452 1 KROB BLACK LEVER 78480 001800412
MPS 00150-06007 1 LEVER HOREZONTAL POSITION ZRAB0 00180 N6007
MPIG OOV 1401 2 kNGB HORIZONTAL POSITION 7RARD 00182 6101
Yl WLEDBNGE ? KNOB ASSY: BAR WITH BLACK ARROW 7RARD SR RTIG
MP12 DA G 7400 KNUOR ARSY:. BAR WITH BLACK ARROW 20480 [ A BDTF 2T
WP OOTENGTALL ! ' A KNGOD RRD BLK (FIND BEAM) 8480 oG T406
MP1A G300 } KNGE: AND BLX 0.540" 1A IBALD 070 DM
] OHBI G703 3 KNQD ASSY ) 0ALL SOV G
MG T2 67400 KNOB: HORIZONTAL POSITION 20480 0182 62401
ME37 04030128 ) GUIOE: PC AD PLUG N (LEFT) M40 030138
MPIR 04030170 1 CUIDE: PC BD PLUG IN (AIGHT) 26480 (03 0830
WPID 0510015 2 PIN SPRING 0.064° DIA 00287 OBDx
MPIQ 06100067 2 RING: NETAINING 5TL FOR §034” DIASHAFT 836 X613306MD
WPy 1460 0700 2 SPRING: COMPRESSION 08D
MP22 3060 0441 2 WASHER; SHOULDER 17510 FOR #& HOW 2HATO 60 0447
WP 5070 0400 2 HINGE PROBE HANGER 4RO O OAAD
MP24 £0A0 0483 ? HANGER: PROBE 28480 040 0461
WP BO40 0453 F HANGER. PRODE 2u4k0 BOS0 04654
MP2G BQA) 0450 1 HANDLE 20480 EOMC- 045G
MP2? PYEG 24718 ) SPACER HANDLD 28480 00100 2418
MPZ8 003 22308 2 KEEPER. HANDLE 0010022301
MP2 0010006102 2 SPRING: INSERT Z84EQ OIED 6103
MPIQ 0O1RG DI 2 INSERT: EFEPER 28480 DO 07301
WP 4200 0221 s AUBBER. RFI 00000 QB0
MF32 | nowmnE0II8 ' Cr.ABSIS. CAR POWER MAED 00180 60118
MP33 06N E01T7 1 CHASSIS. CAR DIGPLAY 20400 COIB GOIT
WP 2010024178 ! SPACER FRONT 28480 DOIBG 24728
MPIB 001D 24727 t SPACER REAR 7RA80 00180 24717
MP38 0OIBD 24776 ? SPACEN SIDE A0 00180 74776
VeI 71201754 1 TRADEMARK 28480 71701254
WP EUA0 D44 2 FOOT: BOTTOM 28450 B0 {446
MP30 5040 0440 F FOOT: REAR, SHORT, Y840 5040 D445
AP4D 5040 0AAT 2 FOOT: REAR [LONG} 70480 5040 0447
MP4) 00180 00002 t° |emiELD. CAT ZBANO 001R0 00602
1P 00160 00245 ) PANEL: FRONT ICAR) 20420 0015000746
MPAY 00180 004} y PANEL. F RONT, ELIB 28480 00YEQ 00237
MPLL 0400 0010 4 GROMMET: VINYL Q.50 o 00000 0BDa»
MP4AS 1400 DOZG 1 CLAMP: HOSE 662056 JeH
MP4G 0018041207 1 HRACKET; PLASTIC 26440 00100 41207
LPa} 001BC 0104 2 CLIP: GROUND 7440 Q03B 0B 104
WPA 0O3BC 23701 1 SHAFT: DEAM FINDER . i 20400 0018023700
. ]
MPt} o002 | BRACKET. BEAM FIND 20480 DOIRD 01263
WFSD 50AD 0483 1 COVER FOTENTIOMETER [FOTUSH 18480 BUAD BABJ
MPE XMED O 1 BRACKET CONNECTOR FLUGHN 20480 DB U
MP&Z 0018001211 ? BRACKET: ALIGNMENT COIL 8480 0012001244
MPE3 0018004170 1 COVEHK" HY PLATE JBAHG 00150 D418
MPB4 OCIBD-76402 T PLEXIGLASE' 4490 20tEO 5402
MPGE 0018024301 ' NUT: HORIZONTAL POSITION PO? 480 00180 G166
MPES 1400 0326 : 2 CLAMP CABLE 0176” DIA 08D
Y113 0010470} 1 SVACE, TRADEMARE 28460 QOTHO 44701
VeSS 00190 24702 t STANDOFF. GATE .INSULATING 45T ORG24 702
MPEQ 05700031 ! SCHEW: RND HDY SLOT OR 3 40 INSULATING 00 4 0BD
MP&O 0400 0050 GAOMMET: VINLY 0.26¢" ]s] (164043 [ajtisF
MPE1 2700 0762 20 SCREW: TRUSS WD PO21 DR 4 40 X 0550° LG 0oDoe any
MP62 2700-0140 n SCREW. FLAT HD PQZI DR 440 X0 750" LG 00000 o8 n
MPE3 23600192 12 CCREW: FLAE HO POZI DR 632 X 02507 LG 00000 oBD
MPEL (6DOO043 2 NUT: HEX 1.4 X 32 INTERNAL THRERD IXR6E [4]:3e
MFES 1450 co6i 2 HUSING. POTENTUHMETER 1427 EXT THRO 0000 080

C ;

See phteaductinn to this seetion for nrdering infunmation
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Repiaceable Purts ~ Model 180T, TR
Table 6-2. Replaceable Parts (Cont'd)
. . Mir
Reference 1yp part Number| -Qty Description Code | Mir Part Number
Designation \ ode
MPES 0QIEHO41 2L ' COVER. TOP INACK) 2840 0015 04128
weet 0013004517 2 COVER: SIDEIRACK) 450 or1anaa1a?
MPGE 0a1RAOI2I 7 2 BRACKET: COVER 78480 ong, M
MPEYD RGO 0431 2 FHAME ASSY: §IDE 2400 060 0 31
NFT0 5009 0061 2 TIIM BTRIP M450 SOK00-006 i
e €010 00601 \ SHIELD. POST ACCELERATOR 28480 00180 02601
NP2 00160 BOL 10 1 CHASSIS ASSY: DISPLAY (RACK 2480 001HO KOT1D
WP73 0050 50120 ¥ CHA%SIS ASSY POWER (RACK) 78440 00180 60120
NPT BIAX}-0440 \ <PAGER: FRONT 2420 5000 D449
WP7E 5000 0460 1 SPACER: NEAR 20480 5000 D460
MP76 "| oo1epE4110 ) QVER ASSY. BOTTOM 26480 0180 64110
WP} 141X 0020 I STAND THLT a0 1400 0G0
VPR 8060 0167 5 FOOT AS5Y; FM 480 5000 1167
ME B BOGO GG 2 Y KAT: B H RACK MOUNT 2R480 50641 D657
MPBO 001R0.00240 ! PANEL: FRONT IRACK} 5 FCIT] (OO 026K}
MPHY | DQ1RDOY2ES ] WAArKET: BAACE : ;| 78aa0 00180 01265
MPB2 D018 Y248 ' IRACKE T: GACUND LINE FILTER SRARG 00130 1745
MPEl 02182 01708 1 BRACKET: LINE FILTER A0 00187 01203
MFPBA o)42 00601 ] SHIELD LINE FILTER 28400 0C 107 DG
MPEG 1450 2404 | LENS CLEAR 26480 1450 0404
MPES OMED B 240 \ BRACKET: VERTICAL LEADS 2RIED 00980 01749
MPE? OB 0125 1 NIRAGKET: TRANSISTOR 78480 0180 01554
MPES 00120 41208 t CLIP: HORIZONTAL ’ 78480 IR0 41 208
MPHO 00160 01250 t IRACKET VERTICAL LEADS 28150 03160 01266
MPOO 14300710 ' L FAND: TILT (CAD) 73480 1480 0710
MPOY 0018000706 i ki 1P GROUKD 480 0180 0106
WMPa2 14000000 1 WASHER RUSBER &,8° 0D 00000 (330
MPG3 00160 60204 ] PANEL- REAR MAB0 10180 80204
METE 00152 00204 1 PANEL; ACCESS ' J8MI0 10182 DOR
Qt 1654 0600 ) ISTR. 51 NPR 250 1R54 DG
A 2100 3267 1 1; VAR COMP 2X 100 K OHM 20% LIN 28440 2100 3287
R? 21001004 1 t v AR COMP 10K OHM 20% LIN 1/4W 78480 21001004
A3 21003147 y B vAIL COMP S MEGOHM 20% LIN Jyasu Hog LAt
R4 DG83 1046 } R FX0 COMP 100K (HMS b'% ey QL LR IN
b 21001906 1 VAR COMP BOK DHM 20 LIN 17 ZoAED 1100-16506
B 21001003 1 - VAR WW B OMM T0% LIN 2W 7BAEQ 11001503
L3 21001908 1 i VAR WW 100 GHM 1% LIN BY 28480 30X 1001
51 31011508 ] WITCH TOGGLE GPDT 00163 e
52 3101 0070 1 )TCH: 5L IDE 0727 3126
53 31Gs 1345 ¥ Ew) TOH, ROTARY | SECTION TPOSITION ZHARO 11001 M6
54 2101 0977 1 EWITCH' PUSHBUT FON DPRS 82189 1251042
55 2408 1232 1 EWITCH. ELIDE DPRT §2389 1¥A 1243
ol 50833667, ) 1T P31 ALUMINIZED INT GRAT FUIEN) 60n3 1662
[wi 812061 1 FADLE ASGY: POWER TOFT. 28480 BN 1571
W 00160 61816 1 "loARLE ASSY, COAX FROM J1PINS U AND 2 TO ABSEICAD) | 20480 01R0-68616
L‘ 0012081617 t BLE ASSY COAX FIOM 17 PINS Y AND 2 70 ABSE(RACKT | Z84E0 NI §IR1 7
! 00160 61645 ), lCABLE. CRT YERTICAL 28460 0180 1666
e 0018061607 Y, CAHLE ASSY: AUXILIARY OUIPUT 8420 00160 61807
{3 001BO-H1661 y FABLE ASSY HOKIZONTAL ICAB) ' 28480 018056166}
00180 616668 1 FANLE ASS [t HORIZONTAL [RACK) RAB0 0180 666G
G 001BO B16B4 ' FARLE ASSY: MAIN (CAL) 78480 00140 31604
DOYHO 61605 i EADLE: MAIN tRACK) 28480 180 61605
CH 00180 61657 1 FABLE ASSY: HORIZONTAL MAGNIFIER 78480 18061657
B 00180 #1606 ! FABLE ASSY: 4 COND (RACK) (5470 42} 24480 ) 1B0 61668
00180 61807 1 EABLE ASSY: ACOND (CAB) 1547042 78480 00180 61607
. PART OFWB
W 00167 51603 ] FABLE ASSY: 4 COND {RACK) INCRUDES LD 2480 180 61608
DA80 61600 | EABLE ASSY: 4 COND (CAB) {INCLUDES LY 28420 A0 61EH
! PART OF W6
wio . 00181 61605 l CABLE COAX, (EXTINPUT) 20480 XIER 81600
PART OF W6
bt 00180 61646 ' FAQLE: COAX, BLUE 28480 00180 61646
wi2 00180 6647 1 FABLE; COAX, WHITE 78480 0180 61447
3 0018081648 y FABLE: COAX, YELLOW 78480 00180 81048
V14 00160 61640 1 b ABLE: COAX, RED 78480 X1B0 61640
15 00180 61A0% 1 FABLE: COAX, YELLOW 28480 0180 B15UT
* [PART OF W6
6 w 50T U3ED ‘
17 0G1B0 61642 1 hADLE COAX.RED ST IALT TRIGGE N} {CAB) 28480 s 81842
00180 41638 1 FADLE. COAX, HED ST ALT FHIGGER) RACK) 28400 016G 81638 .
PART OF W6
18 00180 61840 3 FABLE: COAX, BLUE 5T {UNDLANK GATENRACK) 8480 00180 61640
" 00180 81643 1 FARLE: COAX, BLUE 5T (UNBLANK GATENCAB} 18480 o180 61644
19 00180 61643 1 Eaf).£: COAX, BLACK ST 12,40 BLANK]ICAB! 28480 D060 61343
PAR 3 Q% W6
00180 61641 t FABLE: COAX, BLACK 5T ICHOP BLANKHRACK] 28480 180-61641
W20 0018061645 t - AgLE, SHIELDED ICALIBRATOR) 7H420 (0120 6845
: PART OF WO
w21 00160 61862 B ABLE: CUAX, DISPLAY SWITCH 26480 0 B0 61662
XDS1 0018311701 i BASE PILOT LIGHT 26480 00183 67701
XF ) Y400 0u ™4 ¢ FUSEHOLDER: EXTRACYQR POST TYPE oG 014
XVt PART OF W6, CONSISTS OF:
1200 003} y EOCKET: CAT TUBE 12876 1097
1200 0060 1 FONTACT: CRT SOCKET ] 531
100 0408 ¥ OVEH. CHT SOCKET 2410 1200 G408 _
Seve introduction o thie seetion fur ordering Infurmation
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Moaodel 180T/TR

Table 6-3. List of Manufacturers’ Codes

Replacenble Parts

Mir Zip
Manufacturer Name Addrens
No. . Code
USA COMMON ANY SUPPLIER UF US A .
o367 CERCO DARIELSDN, CONK i
nohz SANGAMO ELECTRIC GO PICKING DIV PICKENS, S C, 2t
00aes GOE ENGINEERING €O 18NC CITY QF INDUSTRY, CALIF, a1746
o ALLEN RHADLEY CO HILWAUKEE, WIS 51204
NG TERAS thSTRUMER PG (NG, SEMICONDUC TGN COME NENTS DIV BALLAS, TFX. el
ot FEHROXCURE CORP SALGERTIES N.Y 12471
02660 AMPHENOL CORP RACADVILV, ILL. G
oKM2 ARCOELF CTRONIC INC GREAT NECK, N.Y aurn
LIk MOTONOLA SEMICORDUCTOR PRAN INC PHOENIX, ARIZ RE008
DRI WAKEFIELD ENGINER RING INC WAKEFIELD, (M55 HERED
M52 FASRCHEL D CANERA o ST CORP SERICONDUL FON DIV MOLMT A VIEW, CALIF MDA
DERLGE GE. 0 MINATURE | AMP DEPT . CLY vELAND, OHITY 44017
ata rtrns CAPATATAH CO INC HUSTON, TEK. 71042
09353 C & K COMPORENTS ING. NEWTON, M.\a‘i e
14605 CORNELL DUBLIER ELECT D1y FEDERAL PACIFICLLECT €D NEWARK, N 0N
27304 KOLEX PROD CO OOWNE RS c;novr ILL. UGS
7EAEQ HEWLETE PACKAND COMPANY PALOALTO, CALIF, G4303
EG28% SPRAGUE ELECTHIC €O N OADANE, MAZS ovil
50130 THOMAS & FETTS CO. THE ELIZABETH N ), a1
LH205 WEFTEKMFG €0 CHICAGE, ILL 0628
10 gk ] BELDER CORP. CHICAGE, ILL FAL
a0 BUSEMANN MEG Div. MG GHAW £0150N U 5T LOWIS, MO £301?
HELES CHICAG MINIATURE LAMP WORKS CINCAGG, ILL 2D
FARL! CINCH MFG. 1) Iy TR I :c ELk GROVE VILLAGE, ILt.
Fra ] TLECTRO MOTIVE MEG. £ VILLIMASITIC, CONK 00226
77080 IHDEANA GENERAL CORP nsrrmmlc Dy KEASBEY N1 032
12445 FHY HUGH [+ INC PHILADELPHIA, PA, 10144
1RM2 ERIE TECHNDLUGICAL FROD IKG, ERIE, PA, tE612
15042 INTEHNATIONAL REEISTANCE CD) INC PHILADELFHIA, PA. 19108
T50th WITTELFUSE INC. DES BL AINES, ILL. 0015
myaG WALDES KOHINOOR INC. LONG 1S, CITY, MY 1150
™y CONTINENTAL Wik¥ CLECTRONICE CURP PHILADELPIIEA, PA. 13544
B0V ELECTRONIC INDUSTHIES ASSOCIATION WASHINGTON D C. 20006
B0 SWETCHCRAFRT ING CHICANO, ILL GO0
[kl AUGAT NG, ATTLLEORQ, MASS 02100
5364 METHANE MFG. CO. ROLLING MEADOWS, ILL. G003
6281 SFALECTHRO CONAP. MAMAHONLCK N Y ADLEEY
See introdurtic 0 i Vhis aectinn £ e onsdering information
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Madel 180T/TR

71, INTRODUCTION.
7. This section contains information required to
backdate or update this manual for a specific in-
strument. Deseription of special options and standard
options ave also in this section,

7-3. MANUAL CHANGES.

7.4 'This manual applics directly to the instrument

having the same serial prefix shown on the manual

title page. [{ the serinl prefix of the instrument is not

the same as the one on the title page, find your serial

. prefix in table 7-1 and moke the changes tothe manual’

that nre listed for that serial prefix. When making

“chunges listed in table 7-1, make the change with the

highest nu.nber first. Examplezif backdating changes

1, 2, and 3 are required for your serial prefix, do

change 3 ‘first, then change 2, and finally

change 1. If the seria) prefix of the instrument is

not listed either in the title page or in table 71,

refer to an enclosed MANUAL CHANGES sheet for

updating information. Also, if a MANUALCHANGES

sheet is supplied, make nll indicated ERRRATA cor-
rections. C

' " Table 7-1. Manual Changes

Serial Prefix Make Chunges

1509A 1

¥
l CHANGE 1
“Table 6-2,
MP10; Change HP Part No. and Mfr Part No. to
{0180-67302, .

. : Changes and Options

SECTION VII
MANUAL CHANGES AND OPTIONS

}
" MPL1 and MP12: Change HP Part No. and Mfr Part

No. to 00180-67404.

MP15; Change HP Part No. and Mir Part No. to

~ 00180-67403.

MP16: Change HP Part No. and Mfr Port No. to
00180-67402, '

MP80: Change HP Part No. and Mfr Part No. to
Q0180-00257, ' ;

-7-5.  STANDARD OPTIONS.

7.6. Standard options are modifications Installed on
HP instruments at the faciory. and are available'on
request. ~ Contact - the  nearest  Hewlett-Packard
Sanles/Service Office for information concerning stan-
dard options.

e i ' ’

2.7, OPTION 003, Model 180T/1R, Option 003 is the
same as the standard instrument except that the
standard low voltage power supply transformer has
been replaced with one designed to operate from a
source of 100 V or 200 V input power, Table 7.2 lists
parts changes for instruments using the Option 003
low voltage power module. The differences in the
npginnnl circuitry are shown in figure 7-1,

7-8. OPTION 580. This option replaces the instrument
bottom covers with special covers that conform to CSA
standards. Make the following changes to parts listed
in table 8-2 for instruments equipped with Option H80;

n. MP4Change HP Part No. and Mfr Part No. to
00180-€411:3. . . o
b. MP5: Change HP Part No. and Mfr Part No. to
. DO180.64114.
e. MP76; Change HP Part No. and Mfr Part No. to
00180-64115. :
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Made] 180T/TR

Table 7-2. Replaceable Parts Changes for Option 003 J '

Action Ref, Desig. HP Part No, TQ l)cscribtinn
Change " Al 00184-60003 1 POWER MODULE: L.OW VOLTAGE
| ‘- nma(gf}ﬁoom _ ’
Chonge . |  AITI 9100-3401 | 'TRANSFORMER: POWER
9103-3249
Change A1AL 00184-66511 1 | ASSY: LOW VOLTAGE RECTIFIER BOARD
| - D0182.66505 |
Change AIALCI mso-hosn 1 | ¢:FXD ELECT 100 UF +75—10% 20VDCW
018(;-(;8'.1 |
Change AIAICRI 1901-0028 4 DIODE: SILICON 0.76A 50 PIV
. through to -
A1AICR4 1901-0049 o
" Change AIAIRL 0687-1041 9 | R FXD MET FLM 100K OHM 1% 1/4W
and to ‘ -
| ALAIR2 0767-0342
Delete ALAIRS
Delete  AIAIRY
‘ Delete AIAIVRI . [
Change AlA2 00184-66509 1 ASSY: LOW VOLTAGE REGULATOR BOARD
0018'.;256514 .
Change A1AZCL 0140-0176 1 | c ka MY 100 PF 6% 300VDCW
owot-l:)zzoa '
1Change ALAZQ1 18540234 1 T5TR: 5! NPN 2N3053
| | 185.;-(('1039 '
Add ~ MP201 7120-4106 1 LABEL: CAUTION
Add MP202 7120-4453 1 TAG: 100 VOLT

72
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SECTION VIl
SCHEMATICS AND TROUBLESHOOT!NG '

8-1. INTRODUCTION.

82. 'This section contains schemastics, repair and re-
placement  information, compunent-identification
illustrations, waveforms, test conditions and overall
troubleshooting trees, A dis;’:ssembly procedure for re-
moviny the CRT is alsu con‘tnined in this section.

8-3. SCHEMATICS.

8.1. Schematics are prirted on fold-out pages for easy
reference to the text unc 'gures in other sections. The
schematics are drawn to show the clectronic funriion
of the circuits. Any one schematic may include all or
et of several different physical assemblies, Non MIL-
siandard symbols and conventions used in the sche-
matics are defined in thble 8-1.
' . i
85, The schematics are numbered in scequence with
a bold number in the lower right-hand corner of each
page. These number .2 used to cross reference signal
connections between schematics. At each cireuit
breaking puint 1 number in bold type indicates the
associnted schematic that contains the source or
destination of the signal. To find the source or desti-
pation of any signal on p given schematie, turn to the
schematic referred to by the bold-type number and
find the function or ihe signal in question,

86, A reference designations table on each sche

_matic lists all components shown tm the schematic.

Component refecence designators which have been
deleted from the schematic are listed below the table.

87 Al cdtﬁpnnents’ within the borrered nreas of the
schematic are physically located on etched circuit

. borirds. Components not physically located onanetehed
circuit board are shown in the open ~.eus of the sche

maltic,

88. Trunsistors and diodes packaged in metal cans
“having one lead in common with the can wil- have the
connection shown on the schematic by  heavy dot.

8-9. REFERENCE DESIGNATIONS.

&10. . The unit system of reference designations used
in this manual is in accordance with the provisions of
USA Standard Y32.16-1968, Reference Designaiions
for Electricnl and Electronics Parts and Equipments,
dated March 1, 1968. Minor variations from the
standard, due to design nnd manufacturing practices,
may be noted,

/
811 “ach electrical component is nssigned a class
lel .ad number. This letter-number combination is
the wasic reference designation, Components which
are not part of an assembly have only the basic
reference designation. Components which are part
of nn assembly have, in addition to the basic designa-
ton, a prefix designation indicating the assembly
of which the component is a part (resistor R23 on
ussembly Al is called AIR23).

f . i
812 Assemblies are numbered consecutively. If an
assembly. reference designation is assigned and later
deleted, that number is not reuscd.

8-13. COMPONENT LOCATIONS.

8-14, ' Locations of components on assemblies and
subnssemblies are illustrated in figures ndjocent to the
schematics. Since the schematics ure drawn to show
function, portions of a particular nssembly may appear
on several different schematics. The component-
loeation figure is printed next to the schematic that
shows most of the circuitry on the nssembly. The lo
cation of all ndjustments are shown in Section V. An
exploded-view drawing that shows mechanical (and
some electrieal) parts is loeated in Section V1.

g-15. BOARD' CONNECTIONS. Square-pin con-
nectors are identified on cireuit boards by the color
code of the connecting wire, ’

8-16. SEMICONPUCTOR REPLACEMENT. Figure
81 is included to help identify the leads of the common

. shapes and sizes of semiconductor devices. When

removing u semiconductor, use lonj-nosed pliers as a
keat sink between the device and the soldering iron.
When replacing a semiconductor, ensure sufficient
lead length to dissipate the soldering heat by using the
same length of exposed lead as was used for the
original part.

8-17. TROUBLESHOOTING.

-

WARNING

Read the Safety Summary at the front
of this manual before troubleshooting
the instrument.

818, Two important prerequisites for successful
troubleshooting are understanding how the instrument

g1




Service | | | Model 180T/TR
_ Table 8-1. Schematic Notes

H

REFER TO ANSI Y 32.2 AND Y32.14 FOR SCHEMATIC SYMBOLS NOT LISTED IN THIS TABLE. .

. ————
ETCHED C'RCUIT BOARD .
- __.> >__ SINGLEPIN

. : CONNECTOR ON BOARD
— S e e =

ASSEMBLY

— ———— :
— - PIN OF A PLUG-IN !
— ——JA> BOARDWITH !

E :I ETCHED CIRCUIT BOARD LETTER OR NUMBER

ON ASSEMBLY I |
. COAXIAL CABLE CONNECTED
| VERNIER f FRONT-PANEL MARKING ' | DIRECTLY TO BOARD
— e —— :T_I - :
L_VERNIER N REAR.PANEL MARKING - : ‘
_ MAIN SIGNAL PATH -
: 1 , COAXIAL CABLE CONNECTED
onr——ns 00 IMARY FEEDBACK PATH TO SNAP.ON JACK _
. ...J _:_l:
' SECONDARY FEEDBACK PATH Lo - :
Ql FRONT.PANEL CONTROL BREAKDOWN DIODE ms) WIRE COLONS ARE
' IVOLTAGE GIVEN BY r\umaens

REGULATOR) ' IN PARENTHESI !
: USING THE RESISTOH
COLOR CODE

LIGHT EMITTING (925) 1S 'MHT-RED GRN )

TEST POINT
@ (TP WITH NUMBER}

l
D'OPE (LED) 0.BLACK  b- GREEN
- BROWN 6 BLUE
2. RE) 7. VIOLET
¢, SCREWDRIVER 3. ORANGE B- GRAY
4 TUNNEL DIODE 4. YELLOW 0. WHITE

ADJUST JENT

& e®

WAVEFORM TEST POINT f
IWITH NUMBERI ' OPTIMUM VALUE

>
h-------u--'---u'-

. *
' ¢ © FIELD.EFFECT TRANSISTOR  SELECTED AT
5 IN-TYPE BASE) FACTORY, TYPICAL
 COMMON ELECTRICAL O E
‘b * POINT WITH LETTERY, BEEN OMITTED
NOT NECESSARILY : :
. GROUND ; CIRCUITS QR COMPONENTS
o DRAWN WITH DASHED
LINES [PHANTOM) SHOW .
Q) s'oNAL REFERENCE /"‘{ FUNCTION ONLY AND ARE UNLESS OTHERWISE
v1.) NOTINTENDEDTCBE INDICATED: RESISTANCE
<2\ COMPLETE THE CICUIT IN OHMS, CAPACITANCE
o O COMPOENT IS SHOWN, IN PICOFARADS AND
' iN DETAIL ON ANOTHER ' . INDUCTANCE IN - .
%4 SCHEMATIC HEFERENCE SCHEMATIC. MICROHENRIES

cw CLOCKWISE END OF VARIABLE RESISTOR VF (A} V - VOLTAGE |
NC NO CONNECTION F -FILTERED

P/Q  PARTOF (A) - FILTER SOURCE

82 ’ ' O
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INTEGRA *ED CIRCUITS

16 PIN INTEGRATED CIRCUIT

LOCATOR /gﬂ

NOTCH

14 PIN H\TEGF!ATED CIRCUIT

LOCATOR
NOTCH

DIODES
DIODE 5YMBOL
ANODE ——W——— CATHODE

CATHODE

CATHODE

i

CATHODE . CATHODE

WIDE
STRIPE

BLACK EPOXY (FLASTIC) TRANSISTORS

B1-POLAR TRANSISTORS

FiELD EFFECT.
TRANSlSTOH

ECB

METAL CASE TRANSISTORS

B1.POLAA TRANSISTORS

pUAL
cB i E

CASE E2 82 creIpIcy
FIELD EFFECT TRANSISTORS

C [615

CASE

DGS

G S b $202G2G101 53

‘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.

Figure 8-1. Semiconductor Terminal Identification

83
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is designed to operate and correct use of front-panel
controls. Suspected malfunctions may be caused by
improper control settings or circuit connections. Before
doing the test or troubleshooting procedures, rend
Section III (Operation) for an explanation of controls
and general operating considerations, and Section IV
(Principles of Operation) for un explanation of circuit
theory. .

8-19. If trouble is suspected, visunlly inspect the in-
strument, Look for loose or burned components that
might suggest a source of trouble, Check to sce that
all eircuit board connections are moking good contact
and are not shorting to an adjacent civcuit. If no
obvious trouble is found, check the power supply volt-
ages in the unit. Prior to any extensive troubleshooting,
check the external power sources also, Tables 8-2, 8-3,
8-4, 85 and 86 list exveral of the most common mal-
functions and probablc sources of trouble. '

820. De voltages ore indicated on the schemntics
for active components (transistors, etc). Conditions
for making the voltage measurements are given in
tables 87, 88, 89, aund 810. Waveform measure-
ment points (with a number enclosed) are placed on
the schematics along main signal paths, The numbers
inside the measurement point symbols are keyed to
corresponding waveforms adjacent to each schematic,

g8-21. REPAIR AND REPLACEMENT.

892 The following parngraphs provide procedures
for replacing components in the instrument and basic
considerations when repairing etched circuit boards.
Section VI provides a parts list to nllow ordering of
replucement parts. If satisfactory repair cannot be
obtained, contact the nearest HP Sales/Service Qffice
(addresses at rear of this manual). If shipment of
the instrument to tie Sales/Service Office for repajr
is recommended, refer to Section II of this manual
for repackaging and shipping information.

8-23. HIGH VOLTAGE SUPPLY REPAIR. The fol-
lowing procedures should be used when replacing the
high voltage rectifier assembly (A6), nnd the high volt-
age multiplier nssembly (A6). : :

CAUTION

'fo prevent CRT damage when trouble-
shooting the high voltage supply, discon-
nect the CRT socket and disconnect second
anode connection (high voltage connector
black). This will lenve the capacitive load
of the tripler on the high voltage trans-
former and maintain the normal 40-kHz
- oscillation.

‘2. Remove top left side cover of Model 180T or
top cover and left side cover of 180TR (see figure 8-3).

8-4

}

Model 180T/TR

up.

¢. Remove four screws holding rear panel of
display chassis and let panel hang.

d. Unsolder five wires from small printed circuit
henrd mounted to ABTL.

e, Remove white, gray, red/blue, and red/white
wires from printe? arcuit hoard A3 (HV control
assembly).

NOTE b

H

To remove AB and A6 as a unit, omit steps
f through h.

f Remove four screws from HV rectifier nssem-
bly (AD). :

g Remove gray wire and yellow wire ‘coming
from HV multiplier assembly (AG).

h. Ab Assembly can now be removed by pulling

- put and toward iront of instrument,

i, Unsolder wires on high voeltage connector b~k
mounted on chnssis.

8-24. HEAT SINK REMOVAL. There are two types -

of heat sinks used in the instrument. Thy friction
type heat sink is used on Al and A3 nysemblies, The
transistors can be removed from the heat sink by
carefully pulling the transistors from heat sink with
a pair of long-nosed pliers. A heat dissipator casting
type of hent sink is used in the low voltage power
supply. It is shown in the exploded view in Section VI
The transistors may be removed by removing the two
serews that secore them to their sockets.

8-25. CRT REMOVAL AND REPLACEMENT.

WARNING

To prevent  ¢sonal injury, wear u fuce
mask or goggtes when handling the CRT.
Wear protective gloves and handle the
CRT carefully,

4

+

1. Remove plug-ins from oscilloscope,

r b. Remove all four covers from Model 180T or
top and bottom covers from Model 180TR,

e, On Model 180TR, remove shield next to CRT
post accelerator lead (shield is between CRT and plug-
in compartment). ‘

b. Remove two screws from HVPS cover and Jift’




1

1

1

Model 180T/TR

REMOVE B
SCREWS

REMOVE 6
SCREWS

Figure 82, Cover Removal

d. Remove flexible three conductor CRT lead
from connector block.

¢. Remove connections from neck pins on CRT
(use Jong-nosed pliers through nccess holes),

[ Remove reor display panel.
‘. Loosen clamp ut rear of CRT.

h. Carefully remove CRT socket.

‘i. Remove front-panel CRT light shield’ by
squeezing at midpoint, top nnd bottom.
]

. Remove CRT bezel by removing four retaining
SCYeWS,

f

k. Place one hand on face of CRT and, with
other hand. slide CRT forward and out of
instrument, Be careful not to catch neck pins on trace
align coil. :

1. To install CRT, reverse aboye procedure.
After CRT is installed, perform ndjustment procedure
in Section V.

.
8-26. SERVICING CIRCUIT BOARDS.

827, Etched circuit boards in this instrument have
components mounted on vne side of the boards, con-
ductive surfoces on both sides, and plated-through
component mounting holes. Hewlett-Packard Service
Note M-20E contains useful information on servicing
etched circuit boards. Some important considerations
are as follows:

Service

REMOVE 4 SCREWS
ON EACH SIDE

180T/TR-033

a. Use 37- to 47.5-watt chisel tip soldering iron
with tip dinmeter of 1716 to 1/8 inch, and small dia-
meter resin-core solder. :

b, Components may be removed by placing
soldering iron on component leads on either side of
board and pulling component straight away from

“hoard,

¢. If component is obviously damaged or faulty,
clip lends close to component and then unsolder leads
from bouard.

d. Large components, such as potentiometers,
may be removed by rotating soldering iron from lead
to lead and upplying steady pressure to lift part free.
The alternative is to elip leads of damaged part und
remove them individually. T
o

e. [xcessive heat or force will destory inminnté
bond between metnl plated surface {conductor) and
bourd. If this problem should occur, lifted conductor
may be cemented down with small amount of quick-
drying acetate-base cement having good insulating
properties. Another method of repair is to solder
section of good conducting wire along damaoged area,

f. Before ‘replncing component, heat remaining
solder in component hole and remove with desoldering
tool, Sharp pointed metallic tools nre not recom-
mended since they may loosen eyelets in boards or
remove plating from inside of holes on plated-through
utched cireuit byards. '

g. Tin and shape replacement component leads
to tit existing holes.

h. Install replacement component in same posi-
tion as original. Heat damage may be minimized by
gripping lead with long-nosed pliers between soldering
iron and component,

BH
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8-28. THOUBLESHOOTING TABLES.

8-29, Tables 82 thmugh 8-6 provide n juide to locntmg

posmble pmblems

a. Set Model 180T/TR controls as follows:

FOCUS....

TR E R RN

FINDBEAM ...
Horizontnl DISPLAY ....
Horizontal MAGNIFIER...... Ceerarars .
Horizontal POSITION ..,.....
Vertienl POSITION ,.....

[

RN

Model 180T/TR

., 118 necessary
.., a5 directed

..v. centered
centered

Vertieal INPUT....oovvv s N ,
_ Power ....... CaraerrebenrrbrbErrarnE .. ON
SCALE ...... vrirersrersessensies, OFF b. Allow instrument to warm-up and then proceed
INTENSITY ... .. v0uv.. 2o'clock position  to table B2 : ‘
Table 8-2. Preliminary Troubleshooting Tree
1 TURN ON !
L |
BEAM NG BEAM
¥ K , 1
MO ‘ PRESS
INTENSITY INTENSITY BIND BEAM
233403 FOCUS AND/OR [INCREASE
ROLABLE ; INTENSITY
FOCUS CONTROL AS REQUESTED)
{ Y Y Y
GO TO GO TO BEAM IS NO
1. UP/DOWN
TABLE 86 TABLE B-4 2 RIGHTILEET BEAM
Y Y
GO TO GO TO
TABLE 85 TABLE 83

86 -

—



Model 180T/TR | . Service
! Table 8-3. Troubleshooting No Beam

|

’. NO BEAM
(INCREASE
~INTENSITY
l AS REQUIRED}
. )
CHECK
i LVPS
: QUTPUTS
. [ : ‘ 1
g r___J | v |
ANY ALL
B QUTPUT OUTPUTS
g NG | . 0K ,
n .
8 ] ‘ ; /
' {
CHECK .
B REPAIR ' HVPS ! ; \
" QUTPUTS i
o C —
i 1 b
. ANY ' ALL
QUTPUT OUTPUTS
NG ’ oK
[ | k

i
REPAIR

|
B CHECK

UNBLANK
AMPL.

—

QUTPUT , QUTPUT
NG oK

1

)
|
n
|
|
|
.l | C : REPAIR SUSPECT '
I |
i
|
n
|

OPEN
CRT

87
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Table 84, Troubleshooting Beam Up or Down ’

¥ ; ' ' l
WIFIND BEAM : . B
1. UP OR DOWN ;
2. RIGHT OF LEFT 5
BEAM {S REAM 15
UP OR DOWN : : RIGHT OR LEFT
t \ )
~ CHECK CRT REPAIR
; VERTICAL ' MAIN FRAME
CONNECTIONS ‘ HORtZ, AMPL,
L
i
PHOCEED TO
CHECK HORIZONTAL
SLIDE RAIL SECTION
CIONNECTIONS OF PLUG-IN
/ ' . l !
PROCEED TO
VERTICAL
; PLUG-IN :
SECTION ,

Tuble 85, Troubleshooting Beam Intensity-focus

BEAM WITH
INT/FOCUS
CONTROL
CHECK CHECK
VERTICAL/ .- - VERTICALS
HORIZONTAL HORIZON TAL
: POSITIONING SENSITIVITY
Lt a0y
J 1 y \
POSITION OR -
POSITIONING POSITIONING SENS. NG SENS. OK
OK - BOTH NG - BOTH ii'\l‘g NG - EITHER BOTH : BOTH
\ Y i
REPAIR
~ CHECK LVPS b , CHECK HVPS
QUTPUTS | APFOPRIATE OUTPUTS
]
\ Y ]
COMPLETE
PLUG-IN
CHECKOUT
b

88 : ,
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Table 3.6, Troubleshooting Beam No Intensity

BEAM WITH NO
INTENSITY
CONTROL

MOVE SPOT
OFF SCREERN

QUTPUTS '
HIGH Low
_ QUTPUTS
i OK
\ |
{ [}
CHECK FOR .
OPEN OR HIGH j DISCONNECT |
VALUE HV
FEEDBACK PLACE FLOATING | SOCKRET
LOOP RESISTOR VM ACROSS ,
ABRO 1 MIERESISTOR ! \
- IN SERIES WITH
CRT GRID IAGRE)
QUTPUTS QUTPUTS
oK LOW
]
Y Y
REPLACE | cHeckron
LEAKY LEAKY EILTER
CRT CAPS OR
LOW VALVE
T — *‘V F‘ Bl nES
(AGRO)
1 \ Y
: <)V DROP-DOES !
O gRLTAGE NOT VARY WITH 2
INFERNSITY CONTROL
‘ \
3§éﬁ l(;%%s s REPAIR UNBLANK ' g;{sfgggéé:;
OR CRT) ATIPL.
1
> oV
f : DROP DROP
Y
]
CHECK FOR
CIRCUIT REPLACE CRT
LEAKAGE {G-K SHORT)
{FILTER CAP5 ETC))

AC LIKE
FROM

o __
L SeCECTon ]
SWITCH

AC LINE -t
FROM

CRET] | -

SWITCH

Jervice
QPEIATING
” PGWER
{POWER DISTRIBUTION) —_——ee
(102 I rIsY
1) , - ’}{ 2 )
(2) l
2 > :1 Ll :< 20
1503) ' )
> . *21V UNREG )
1t I
4> ’ +27V UNREG o
(GND) |
|
§ >——1——NC |
|
N LVPS COMMON % CHASSIS GND I
> t <8
L i
e !
. P '
B >— ] 1258) L¢ 16
| I
: |
§ Dt} I
: |
i
> ‘ 30V PP : ¢n
| I
N ee—ed——NC - >HORIZ
| : PLUG-IN JACK
12 > 1 1328) -
}
P
13 > f—nt {
’- |
14 } 11¥ |
, : |
. o 45 VAC 1
5 > 1 |
| b
16 >———f———NC :
; |
18
7 >—y ) ¢ 1
| ~ '
! I
18 >—F———0n( )
|
(148)
| > | :< %
|
P iy S Y |
; }
25 mf ~128Y : n
B! ‘ !
2 ) ”; ’ Ll ey
. ! 4
: I
N— e —
OPERATING

POWER

180T/TR-04 1

Figure 8-3.

Low Voltage Power Connections
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Model 180T/TR

F

.+ Girguit boards have plated through
companent holes. This permits solder.
ing from eitt\er side of the board,

REF GRID REF ., | GRID
DESIG | LOC DESIG | LOC
(o] D3| CRIB E-4
CR1 02| CR16 E-4
CR2 c.2 | CR17 E-2
CR3 D-2 | CR1B E-2
CR4 c-2 | CR19 E-2
CRb6 B-2 | CR20 €2
CRB B2} CR2Y A4
CR7 B-2 | CR22 A-4
CR8 83| P2 c4
CR9 B-4t{ P3 c-1
CR10 B4} A B-2
CR11 B-31 R2 E-2
CR12 B3| A3 c3
CR13 E-3] R4 -2
CR14 E3| VA1 c:3

180T/TR-035

5-10

Rt

Y Yoy
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i hAgVE
0 .

L} -

E'l-’ mam i

' Bs?ipe: Ry War
e "" .- ‘..,'ui ’

. 1%z, ,}". :

R TR I 1,
¥ dqt M ;e
5 - . "
- 1 . E ; . . 'A 1 if
N SIUE PR T manaN 2 ) )! - ] v
) T ; ; 6
I :
‘ " I
‘ ATA2 | |
Crant boards have plated  through
component holes  Fhis permits solder
g from either side of the board,
GRID GRID grio| REF |Jemic| REF |[GRID Grip| REF [GrD| REF | cRriD
Lot Lec toc | cesis |Loc | oEsie |Loc Loc | 0ESIG jLec | DESIG, | oc Lo
132 G5 G3 |as 15 |ais E3 |R9 3 [R19 H-3 |R28 Fa 0.4
I-4 F-5 H3 |as 36 [Qie E4 |Rio L4 |R20 H-4 |R30 it D-4
11 E-4 H |az H&5 |[R1 1 |R1T- 14 |AM H-3 R E-2 E4 )
H-6 D-3 G2 |es H5 |[R2 12 |RAs2 H-4 |R22 E-4 |R232 D-3 €2 )
G-4 H-1 -2 |a9 . E-5 |R3 a3 |ria 16 |p23 E5 |Raa E-3 14
F-6 G-1 F-2 [a10 E5 [R4 12 {R14 H5 |R24 F-4 {R34 F.3 G-3
G- G-1 33 [an F5 |[RS ;, H3 {R1E G.4 |R26 G5 |R3s E-3 G3
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Circuit boards have blaled through 6
component holes. This permits solder-
ing from either side of the board. ,
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] Table8-8, Horizontal Amplifier Voltage Measurement Conditions — — t_ — — — —— i —
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. : 2 c3 ’
8 SCALE ... vnvrnnvrssrsnsnnassrsrsns  OFF _ ‘ T 2av0F ‘ - MSUF:E 23?:‘2{3:59
' = ‘ i | | —— - R =l ey s
FOCUS T O fu“\[ ccw 126V ‘gn (_( - 125V _!}/' *lUOVF(M ’|OUVFtA}
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| = : INPUT € A | 1 o
: . { o R4 W 1 w21 {9} BEAD 03 o
. . ' . . L ¢ H Py A5 M 16 c ._}: AN — L o W . N (( : 'SAAA _ [
B ‘ i | = BIUF T s ng ) ATR) _ 'I' "t o 403V -68V : 1
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Figure 8-9. Gate Amplifier Component Identification
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| Table 8-10. H.V. Power Supply Vaoltage Measurement Conditions

SCALE ..

Plug-ins not nstalled,

LINE power ON.

No signal input,

Set controls as follows:

INTENSITY v oveerrnnssrensesronns fullycew

vrrenrsavns OFF

O T R R

FOCUS fully ccw

P R A I S L

All dc voltages referenced to ground.

Low voltages measured with HP Model 414A Auto Voltmeter
{100 MS2 input impedance).

To measure high voltages, use HP Model K05-3440A
1000:1 Divider Probe and HP Model 3440A Digital Volt-
meter with HP Model 3441A or 3444A plug-in.

10v20:w
COLLFCTOR, nv OSC

" YBOT/TR-045

Figure 8-14. H. V. Oscillator Waveform
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environmen!s withln the following limits:, ar repair, attach a tag showing owner (with address),

' complete instrument serial number, and a description
Tempemure.... R -40°C to +75°C ‘ of thp‘ service required, P

T Humidity.......................-Up(oSO%atBS"C i |
' Almude..........UptolE300metreslSOGOOfeet} o o ot

. o .
L : { P ‘a | "‘ : o ‘.‘s“., . J.‘\ .lx NOTE C ' I ' 'E"j.’tl"lP
R h ‘Jmuwmnwhmmumnﬂudum-lmtolmwuhucumnundmmuupouiblc chictb?uhrd Coan
S AR gnmmndnI.hnyoupcﬁodiauymmthqht-ndidouonhhnwhmnFrnmpiumnvuﬂabhﬁomaﬂﬂ?omm\\fhm a0 b
o S IR requesting cy uquoh'.lnmmu“dwnﬂaﬁon lnformaﬁonﬁmyousupplcmnt.oﬁhomoddnumb«mdpnmdauhmm { gf,"e’)'a[.'
o mlemot ‘manual. I ) ! ] '” o ‘f'/;':‘

AR ' 1 . |"’, K ' \‘ If T . s L ; i| /R fJ
"‘;‘I .‘-'.

‘)

r

e

' ’31 Détober 1984,
Page I*of 13‘,"

1

Iy LI
f‘ I. \
| )ll




et e .
1%, 15" Modal 180T/TR

j

R T P
el ERRATA (Cont'd)
{1 218, ORIGINAL PACKAGING.: Check the servic-
sV ability of the original shipping ‘carton snd packing
TN

i material. )t it is ugeable it should be used to reship the
J45%: " instrument. If the original packing materiel is not
' available or is unservicssble, material Identical to those
A used infactory psckaging are available through Hewlett-
" Packerd offices. If the instrument is to be shipped to 8
Hewlett-Packard office for servicing, attach a teg
showing owner {with address), model number, complete
.jnstrument serisl number, and a description of the
service required. Mark the container FRAGILE to ensure
careful handling. In any correspondencs, refer to the
instrument by model number and full seriel numbaer,

Vo [ \

2-19, - OTHER PACKAGING. The following general
instructions should be used for repacking with
commercially avsilable materials.

. ]
A Page 5-1, paragraph 5-16, step b,
. Change reference to figure 6-6 1o read figure 6-1.

Tablo 6-2. Replacesable Parts,

00180-90934

a, Wrep Instrument in heavy paper or plastic. If

" returning to a Hewlett-Packard ohice o service center,

attach a tag indicating type of service required, return
address, model number, and full serial pumber.

b. Use a strong shipping container, A double-wall
carton made of 360-pound test material is adequate,

c. Use a layer of shack-absorbing material 70 to 100
mm (3 to 4 inch) thick around all sides of the instrument
to provide firm cushioning andprevent movement inside
container. Protact control panet with cardhoard.

d. Seai shipping container securely.

e. Mark shipping container FRAGILE to ensure
careful hendling.

f. In any correspondence, refer to instrument by
modal number and full ;erial number,

1

t

R " 'Change: A2R3, KP Part No. 0898-8427, RF 29M +10% 1W. Mir Code 28480, Mir Part No. 0698-8427.
v Change: A3R49, HF Part No. 2100-3213, R-TRMR 200K 10% TOP-ADJ 1.TRN, Mfr Code 28480,

¢ * Mfr Part No. 2100-3213,

Change: A3R59, HP and Mir Part No. to 0699-0168.

Change: A4 HP and Mir Part No. to 001 BO-66550,

 Dalete: AdR1

Change: A3R58, HP and Mir Part No. to 0698-8934. '

Add: A4R2, HP and Mfe Part No. 0898-4125, R:FXD MET FLM 863 OHMS 1% 1/BW.

' ' Change: AER3, HP and Mir Part No. to 0698-8427.

Daolete: MP4, . - o

Delete: MPS. T LS N
 Delete: MPBY, - BT A AT
Change: R2, HP and Mir Part No, 10 2100-3720.

Delete: XF1.

Add: XFIMP2, HF.aind Mir Part No. 2100-0485, FUS

U Add: XFIMP3, HP and Mir Part'No. 2110.0467, FUSEH
SUaf o Add: XFIMPG HP and Mir Part N 2100-0470, FUSEH
’5“7 SN o

S page Br19iFigure B-16), SchemalicB. i
g " Jumper across AR and delete AdAT.) " il
Agd;'mnz} 863 ohm, gcross A4CR2. | ey g

1 i 1.
| A i PR
: T L R

L

Ry Yy :
X AHII‘,"nffg'L'i’}l{;")'."1'.'

] e ,_.-_ll'; SIS n:, !__i_," ‘ o
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‘Model 180T/TR - ’ o | ’ co180.9093 |

CHANGE 1
;Tha_n_a'me:ot Model 180T/TR instruments has been lcha_nged from OSCILLOSCQPE to DISPLAY,
| | . NOTE

HP Model 180T/TR Displays wilh serial numbers prefixed 1704A and above
have been moditied for use with the HP Model 8760A Storage Normalizer.
This modificetion Increases the effectiveness of the Display with Models
B557A, 86588, B756A, and 8765B frequency domain plug-ins. Because of
this modification, the performance of real-time plug-ins Is not guaranteed,
and their use is not racommendad

Table 8-2
A7: Change HP Part No. and Mfr Part No. to 00180-86657. Refer to complete assarnbly breakdown attached.
Add: J2, HP Part No. 1251-2197 CONNECTOR 24-PIN F C-SERIES, Mfr Code 71785, Mfr Part No.
DOM-24W7S. '

MP80: Chlnnl HP Part No. lnd Mfr Part No. to 00180-00261.

MP93: Change HP Part No. and Mfr Part No. to 00180-60207,

W4: Change HP and Mfr Part Nos. to 00180-61823.

Add: W22, HP Part No. 00180-81818, CABLE ASSY: COAX AUX A, Mfr Code 28480 Mir Part No, 00180-61816.

Add: W23, HP Part No. 00180-61617, CABLE ASSY: COAX AUX B, Mfr Code 28480, Mfr Part No. 00180-61617.

Add: W24, HP Part No. 00180-61618, CABLE ASSY: COAX X-NORM, Mfr Code 28480, Mir Part No. 00180-81813,
- Add: W25, HP Part No. 00160-81619, CABLE ASSY: COAX Y-NORM, Mfr Code 28480, Mfr Part No. 00180-61619.

- Add: W26, HP Part No. 00180-31820, CABLE ASSY: COAX H- BLANK Mfr Code 28480, Mfr Part No. 00180-61820.
Add: W27, HP Part No. 00180-81821, CABLE ASSY: COAX INT SWP, Mfr Code 28480, Mfr Part No, 00180-61821.
Add: W28, HP Part No. 00180-61822, CABLE ASSY: COAX SWP RTN, Mfr Code 26480, Mfr Part No. 00180-61822.

" Add: W29, HP Part No. 00182-81624 CABLE ASSY: COAX AUX CIBLANKING IN, Mfr Code 28480, Mt Pert

No. 00182-81G24.

Add: W30, HP Part No. 00182-61626 CABLE ASSY: COAX Y-NORM J1, Mfr Code 28480, Mfr Part No. 00182-61626.

Add: W31, HP Part No. 00182-61628, CABLE ASSY: 8760A MO! EX INTERCONNECT, Mfr Code 28480 Mfr Part’
No. 00182-81628.

' Page 8-20, Schematic 6,

J1, pin I: Change to W27, INT SWEEP 10 schcmat c8.

J1, pin 4: Add wire color (906}, L. NORM from schamatic 7.

J1, pin 5: Add cable W30, Y NORM from schematic 8.

J1, pin 22: Add wire color (806}, L. OFF 1 to schamatic 7. -

J1, pin 23: Add wire color (803), L OFF 210 schematic 7.

)1, pin 26: Add wire color {905}, MARKER PULSE to schsmatic 7.
Page 8-21, figures 817 and 818,
' Replace with figures 1 through 3 from this manaul cmnges sheet,

CHANGE 2.

. Table 6-2 '
AT: Change HP Psrt No and Mfr Part No. to 00182 66519 and insert table 2 from this manual changes shestinto
. 180T/TR menval. | '
. Figure 8-16 (page 8-20), ! :
Change schematic 6 ss follows: :
J1, pin 1: Change destination to schematic 7.
J1, pin B: Change destination to schematic 7.
Figure 8-17 (page 8-21), = . ‘
"Replace with figure 4 frorn this manual changes sheet.
Figure 8-18 (page 821), .
Replace with fiqura 6 from this manual changes shut.

1
! }




Model 180T/TR o 00180-90934

, CHANGE 3 R |

Tableg2, -
Add: MP%;HP Part No. 2190-0018, Qty 2, WASHER-LX HLEL NO. 6 .141-IN-ID, Mir Code 28480, Mfr Part No.
© 2180-0018. ) ' ‘
Add: MPS5, HP Part No, 2360-0195, Qty 2, SCREW-MACH 6-32 ,312-IN-LG PAN-HD-POQZI, Mir Code 28480,
* Mir Part No. 2360-0196. ; : ‘
Add: MPS6, HP Part No, 3080-0010, Qty 2, WASHER-FL MTLC NO. 6 .147-IN-ID, Mfr Code 28480, Mir Part No.

3050-0010. : b - :

Change: L1, HP and Mfr Part Nos, to 01336-66002,
Change: MP41, HP and Mfr Part Nos. to' 00180-00606.

CHANGE 4

This change replaces the instrument bottom cover with a spacisi cover which now conformsthe instrument
1o comply with CSA (Canadian Standards Association) requirements.

Table 6-2. Replacasble Parts, ‘ '
Change: MP76, HP Part No. and Mir Part No. to 001 80-34116, !

CHANGE 6 - R

. Teble 8-2. Replaceable Parts, 5
Change: A1, HP and Mfr Part Nos. to 00184-60007. ‘ _
‘Change: A1A1,HP and Mfr Part Nos, to 00184-66521, " o
' Add: A1A1C2, CAPACITOR-FXD. .05UF +20%, 500VDC CER, Mfr Code 28480, Mir Part No. 0160-2903,
X Add: A1A1C3, CAPACITOR-FXD, .047UF 6%, 200VDC CER, Mfr Code 28480, Mfr Part No. 0160-3494.
‘ - Add: A1A1C4, CAPACITOR-FXD, .047UF 6%, 200VDC, Mfr Code 28480, Mfr Part No. 0160-3494,
Add: A1A1C5, CAPACITOR-FXD, .05UF £20%, 600VOC CER, Mir Code 28480, Mir Part No. 0160-2903. .

Table 7-2. Replaceable Parts changes for Option 003,
Change: A1, HP and Mfr Part Nos, to 00180-80011.
Change: A1A1, HP and Mir Part Nos. to 00182-66622. - ;o
Add: A1A1C2, CAPACITOR-FXD. .06UF 220%, 500VDC CER, Nilr Code 28480, Mfr Part No, 0160-2803.
Add: A1A1C3, CAPACITOR-FXD, J047UF 5%, 200VDC CER, Mir Code 28480, Mfr Part No. 0160-3484, .
. Add: A1A1C4, CAPACITOR-FXD, .047UF 5%, 200VDC, Mfr Cade 28480, Mfr Part No. 0160-3494. A
J Add: A1A1C5, CAPACITOR-FXD, .05UF £20%, 500VDC CER, Mir Code 28480, Mir Part No. 0160-2903.

Figure 7-1. Special Schematic for Option 003, 4 |
Change schematic 7-1 as shown in figure 6 of this manual change sheet.
© Schematic 2, | : . :
Change sqhematic 2 as shown in figure 6 of this manual change sheet,

CHANGE 6 ;

Table 6-2. Replacesble Parts. . - R 1
Delste: C2, C3, DS1, 13, L4, MP82, MP83, MP85, XDS1, and XF1MP1.

Change: MP80 HP and Mir Part No. to 00180-00274. '
Change: MP93 HP and Mfr Part No. to 00180-60211. )
Change: MP111 HP and Mfr Part No. to 00180-00271. . ’ |
Change: S1 HP and Mfr Part No. to 3101-2269, attached by: WASHER-INTL LK; HP and Mfr Part
No, 2190-0016, and NUT-HEX, HP and Mfr Part No. 2950-0043.
Change: W6 HP and Mir Part No. to 00180-61825. S
Change: XF1MP2 to FUSEHOLOER CARRIER, HP and Mfr Part No. 2110-0565.
Change: A\tMP3 HP and Mfr Part No. to 2110-0569. : -
Change: XFIMF4 HP and Mfr.Part No. to 2110-0664. 4 ' .

Page 8-13 IFigure 8-6), Schematic 2, - ' ‘ , : :
Delete: C2, C3, L3, and L4, o
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i CHANGE 7

Tabla 6-2, Replacesble Parts, . °
Change: A3 HP and Mfr Part Nos. to 00180-66562.

Change: A3VR1, HP and Mir Part Nos. to 1302-3162, DIODE-ZNR 12.1V 6% PD=4W.
Change: A5 HP and Mir Part Nos. to 001 80-66661,
Change: AST1 HP end Mfr Part Nos. to 001 80-608N3,
Page 8-19 (Figure 8-16), Schematic b, ;
' ‘Change: A3VR1 to 12.1V. y
Change: Valtage on collector of A3Q10to +54 V.,

~ CHANGES \ | -
, _ ' ) it '
' Table 6-2, Replaceable Parts, ‘ '
| .-+ ' Change: A3 HP and Mir Part No. to 00180-66563 :
«. [ Add: A3C29, HP and Mfr Part No. 0160-0128, CAPACITOR-FXD 2,2UF £20% 50VDC CER. 5
R Delete: A3R62 and AJRE3. : , J :
Add: CR1, HP snd Mfr Part No. 1901-0873, DIQDE-HV RECT 800V 1A, '
‘ . Page 8-19 {Figure 8-16), Schematic B, ‘
o Replace A3R62 with A3C29, 2.2UF. ' :
' Jumper across A3R63 and delete A3R63.
' _ Add diode CR1 In (901) wire between CRT (V1) and SCALE control connection dot. CR1 anode paints toward CAT.
g CHANGE 8 | -
‘ | Table 6-2, .'!eplaceabio Parts, o .- ' L
| : Change: A4C2 to #P and Mir Part No. 0160-0185, Qiy 1, C:FXD MY 0.056UF 10% 200V.
| . - CHANGE10 | |
| . Table 6-2, Replaceable Parts, - Y S
: o Change; A3 HP and Mfr Part Nos. to 001 80-86566 (pages 6-6 and 6-8). _
' Change: A3R39 HP and Mfr Pert Nos. to 0698-3404 QTY 1 383 OHMS, ' ' L
: Change: A3R40 HP and Mfr Part Nos. to 0757-0402 QTY 1 110 OHMS. . -
» Change: A4 HP and Mfr Part Nos. to 00180-66566 (page 6-8, two placas).

00180-90934

1

- —
~—

Change: A4CR1 HP and Mfr Part Nas. to 1901-0028 QTY 1.DIODE: SILICON 400PIV 750MA.
Change: A4R2 HP and Mir Part Nos, to 0757-0410 QTY 1 RFXD 'MET FLM 301 OHMS ,12W 1%.
Page 8-19 (Figure 8-15), Schematic b,
Change: A3R39 to 383 . v
_Change: AJR40 to 110 : ‘
Change: A4R2 to 301

' 1




Model 1807/TR

 Table 1. Replacesble Parts for A7, Normalizer Interface (00180-66557)

00180-30934

1902-3082

VR:BREAKDOWN 4.64V 5% 0.4W

04713

Ref - Mir ‘
Desig HPPatNo. | TQ |. | Description Code | | MfrPartNo.
AT 00180-68557 aomg ASSY:AUXILIARY OUTPUT AND 28480 0018068557
' SWEEP GATE - :
ATC1 01602269 1 | G:FXD GER 12 PF 6% 500VDCW 28480 0160-2269
. ATC2 - 01603451 1 | C:FXD CER 0.01 UF +80~20% 100YDCW 58289 cozgggé Ewa
ATCR1 18010050 1 | DIODE:SWITCHING 80V 20GNA 2NS DO-7 28480 1801-0050
A7) 1250-0287 1 | LRFSMBMPC 28480 1250-0267
A7L1 8140-0144 2 | L:FxDRFCHOKE 4.7 UH 10% 24228 10/471
A7L2 8140-0144 L:FXD AF CHOKE 4.7 UH 10% 24226 10/471
A7P1 12513976 1 | P:8PIN MALEPOST TYPE 27264 22.03-1081
A7Q1. 1854-0404 2 | asiNeN 28480 1854-0404
A7Q02 1856-0241 4 | QSIFET MOS N-CHAN E-MODE 02910 $D215
A703 1853-0034 1 | aQsSIPNP 28480 1863-0034
A704 1855-0241 Q:Si FET MOS N-CHAN E-MODE 02910 50215
A7Q5 1854-0404 Q:51 NPN 28480 1854-0404
A708 1855-024) Q51 FET MOS N-CHAN E-MODE 02910 SD215
A7Q7 18650241 Q:S) FET MOS N-CHAN E-MODE 02910 50215
ATRY: 0698-3152 1 { R:FXD MET FLM 3480 OHM 1% 1/8W 16299 C4-1/8-T0-3481-F
ATR2 0757-0438 2 | R:FXDMET FLME110 OHM 3% 1/8W 28480 0757-0438
A7R3 0757-0465 2 | R:FXDMET FLM 100K OHM 1% 1/8W 28480 0757-0465
ATR4 06983266 1 1 R:FXD MET FLM 237K OHM 3% 1/8W 16299 CA4-1/8-T0-2373.F
ATRS 0757-0438 - | R:EXDMET FLM 5110 OHM 1% 1/8W 28480 0757-0438
ATR6 0757-0189 4 | R:FXDMET FLM 21.5K 1% 1/8W 24548 €4.1/8-T0-2162.F
AIR7 07570428 2 | R:FXDMET FLMB1.TK OHM 1% 1/8W 28480 0757-0458
ATRS 07670189 A:FXD MET ELM 21.8K 1% 1/8W 24548 C4-1/8-T0-2162-F
ATR9 0757-0458 R:FXD MET FLM B1,1K OHM 1% 1/6W 28480 0757-0458
A7R10 0757-0199 R:FXD MET FLM 21.5K 1% 1/8W 24546 CA4-1/B-T0-2152-F
ATR11 0757-0199 R:FXD MET FLM 215K 1% 1/8W 24848 C4-1/8-T0-2162.F] -
ATR12 0757-0280 1 | RA:FXDMET FLM 1K OHM 1% 1/8W 28430 0787.0280 -
:;sg 0767-0465 ' \ R:FXO MET FLM 100K OHM 1% 1/8W 28480 0757-0485

5Z10939-86 I.
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- Model 180T/TR 00780-90934
Table 2. Replacsable Perts for A7, Normalizer Interface {00182-66519)
Ref ' Mfr .
Desig HP Part No. TQ Description Code Mir Part No,
. A7 00182-66619| 1 BOARD ASSY:NORMALIZER INTERFACE 28480 | 0018266519
A7C1 0160-2269 | 1 C:FXD CER 12 PF 5% B0OVDCW | 28480| 01€0-2259
A7C2 0160-3461 1 | C:FXD CER 0.0t UF +80-20% 100VDCW 562689| C023B101F-
' 1032526-CD
A7CR1 1901-0050 | 3 | DIODE-SWITCHING 2NS 80V 200MA 28480 | 1901-0050
A7CR2 _ 1801-0050 DIODE-SWITCHING 2NS 80V 200MA 28480 ( 1901-0050
ATCR3 1801-0050 DIODE-SWITCHING 2NS BOV 200MA 28480 | 1901-0050
A7J1 12600267 | 1 | JRFSMBMPC ‘ 28480 | 12500267
A7LI 91400144 | 2 | L:FXD RF CHOKE4.7 UH 10% 24226 | 10/471
A7L2 9140-0144 L:FXD RF CHOKE 4.7 UH 10% 24226 | 10/47
A7P1 1261-3976 1| P:8-PINMALE POST TYPE 27264 | 22-03-1081
ATQ1 1864-0404 3| Q:SINPN 28480 | 1854-0404
A7Q2 1854-0404 Q:Si NPN 28480| 1854-0404
A7Q3 1853-0034 1| Q:SIPNP 28480 | 1853-0034
ATO4 1855-0020 3 | @:SIJ-FET N-CHAN D-MODE 28480 | 185656-0020
-~ A7Q5 18556-0020 Q:S) J-FET N-CHAN D-MODE 28480 | 1855-0020
A708 1856-0404 Q:SINPN . 28480 | 1855-0404
A7Q7 1865-0020 Q:S! J-FET N-CHAN D-MODE 28480 | 1865-0020
A7R1 0698-3454 | 1 RESISTOR 216K 1% .126W F TC=0+--100 24546 | C4-1/8-TO-
: 2183-F
.A7TR2 0757-0438 4 | A:FXDMET FLM 5110 OHM 1% 1/8W 24548 | C4-1/8-T0-
-‘ . S1I-F
A7R3 0767-0438 R:FXD MET FLM 5110 OHM 1% 1/8W 24546 | C4-1/8-TO-
: - : - : 6111-F
ATR4 0757-0199 | 4 | R:FXDMET FLM 21.5K OHM 1% 1/8W 24646 04-1518-1'0-
' 2162-F
" A7RB - 0767-0438 R:FXD MET FLM 5110 OHM 1% 1/8W 24546 | CA-1/8-TO-
' B111-F
A7R6 0767-0199 R:FXD MET FLM 21,6K OHM 1% 1/8W 24546 | C4-1/8-TC-
2 ‘ 2162-F
ATR? 0767-0468 2 | B:FXDMET FLMB1.1K OHM 1% 1/8W 28480 | 0757-0458
A7RB 0757-0442 RESISTOR: 10K 1% .126W F TC=0+—100 24546 | C4-1/8-T0-
S . 1002-F
A7R9 0767-0458 R:FXD MET FLM 651.1K OHM 1% 1/8W 28480 0757-0468
A7R10 0767-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W 24546 | C4-1/8-T0-
: 2162-F
A7R11 , 0767-0199 - R:FYQ MET FLM 21.5K 1% 1/8W 24546 | C4-1/8-T0-
S ! 2162-F
ATR12 0767-0280 1 | R:FXOMETFLM 1K OHM 1% 1/8W 28480 | 0767-0280
A7R13 0767-0442 RESISTOR: 10K 1% .1256W F TC=0+-100 24546 | C4-1/8-TO-
! 1002-F
A7R14 07670465 | 2 | R:FXDMET FLM 100K OHM 1% 1/8W 24546 | c4-1/8-T0-
. H 1003'F
A7RIE 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 24546 | C4-/8-T0-
: ' 1003-F
A7R16 . 0698-3152 1 | R:FXDMET FLM 3840 OHM 1% 1/8W 16299 | C4-1/8-TO-
: 2373-F
A7R17 0767-0438 R:FXD MET FLM 5110 OHM 1% 1/8W 245486 | C4-1/8-TC-
' ' Btit-F
\ 1

T oAk

10
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