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S PR CERTIFICATION

ARTRE! TR Hew!etl Packard Company certifies that this instrument met its published
N b S epecifications at the time of shipment from the factory. Hewlett-Packard
Wi i",r Vo O Company further certifies that its calibration measurements are traceable
RS IR p" RN ro the United States National Bureau of Standards, to the extent allowed
AT by thq' Bureau s calibration facility, and to the ealibration facilities of other

\Imgmu,;mnaf Standards Organization members.

o o i WARRANTY AND ASSISTANCE
. ) L ,l '51 ' "' ,.x" v ,f,
i ;" ! | .\ . "
NS B ;'e\metﬁ Packprd product is warranted against defects in m~terials
R R A ;1;{ whn m'mshlp for a penod of one year from the date of shipment.
N BN -' 5 "Thc. wﬂwde yay, tube (CRT) in the instrument and any replacement
S I CRT'}kurchﬂsed fmm HP are also warranted against electrical failure
S Lo fora por;r:d of mé- yuar from. the date of shipment from Colorado Springs.
bt __BROKI:.N 'IUBEQ ANI) TUBES WITH PHOSPHOR OR MESH BURNS,
Ao S ?HOWEVETI \ARE NO’]‘ INCLUDED UNDER THIS WARRANTY.
o Hewlett- E‘aquan,i wm at its option, repair or replace products which prove
ey L to be) detenlive\ &unngf the warranty period provided they are returned
L - o e llewletﬁ-ﬁ"ackmd and proviazd the prev ntive maintenance procedures v
L in this' manual me fo!lowed Repairs necessivated by misuse of the product | .
are not’ (;mrend by this svarranty. NO OTHER WARRANTIES ARE EX-
. PRESSED OR IV!PI.IED INCLUDING, BUT NOT LIMITED TO, THE
_ 7 - IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
[EEEUREE I ‘FOR A PAR'I‘ICULAR PURPOSE. HEWLETT-PACKARD 1S NOT
R v LIABLE FOR tJ..ONSEQUENTIAL DAMAGES. :

Senm:e cont'acts or customer asgistance agreemnnls are available for
' Hewlett—Packard ﬁroducts {
o L For any asmgtance,. contact your nearest Hewlett-Packard Sales and
I B N Semce Off' ce, ‘Addresses are provided at the back of this manual.
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~ Section |
Paragraphs 1-1 to 1-21

 SECTION| -
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Model 180F, Figure 1-1, is a highly accurate,
light weight general purpose ruggedized oscilioscope using
plug-in vertical and horizontal madules. It meets military
specifications for electrical performance.

1-3. Solid state circuitry is used throughout; all active
components are solid state devices with no vacuum tubes
except for the CRT. The oscilloscope is convection cooled
and operates within specifications at ambient temperatures
from —28°C 10 +65°C.

1-4. The horizontaf amplifier bandwidth is de to 5MH2
with direct coupling and 5 Hz to $ MHz with capacitive
coupling. A BMC connector is provided to attach an
externat deflection signat. The amplifier’s dynamic range is
*+5 V. The detlection factor is adjustable between 0.3
V/div to 1 V/div.

1-5. A BNC connector is provided to connect an external
intensity modulation signal. The input resistance is 5100
ohms. A pulse of approximately +2V having a width of at
least 50 nanoseconds or a +2V cw input of 10 MHz or
lower will blank a trace of normai intensity.
1-6... Four other BNE cennectors are provided to couple
signals from the plugins to external equipment. Since
these cutputs are dependent upon the specific plugins,
refer to applicable plugin manuals for identitication. The
“outputs can supply 3 mA and will drive impedances as fow
23 1 Kilohm without distcrtion.

1-7. A 1 kHz square wave signal at two amplitudes, 250
mV and 10V, is available at the front panel. Amplitude is
accurate 10 2% and risetime is 3 usec. The signal may be
used to adjust horizontal and vertical deflection facto:s
and to compensate divider probes,

1-8. CATHODE-RAY TUBE.

1-9. The Modet 180F uses an internal graticule CRT
which eliminates display parallax. The CRT is furnished
with P31 aluminized phosphor and s equipped with a
safety faceplate. Other phosphors are also available.

1-10. WARRANTY.

1-11. This instzument is certified and warranted as stated
on the inside front cover of thiz manual. The CRT
however, is covered by a warranty separate from the rest
of the instrument. The CRT warranty and warranty claim
forms are located at the rear of this manual. Should the
CRT fail within the time specified on the warranty, return
the CRT with the warranty form completed.
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1-12. INSTRUMENT IDENTIFICATION.

1-13. Hewlett-Packard uses a wio-section eight-digit sesial
number to identify instruments. The first three digits
tpveceding the dJash) are the serial prefix which identities a
sermes of instruments; the last five digits ideatify 3
particular instrument in the series. The serial number
appears on a plate fecated on the rear panel. All
correspondence with 3 Hewlett-Packard Sales/Service
Office in regard to an tnstrumem should reference the
complete serial number.

1-14. MANUAL CHANGES.

1-15. This manual provides operating and service
information for the HP Model 180F Oscilloscope.
Information in this manual applies directly to instruments
{as manufactured) with serial numbers prefixed by the
three digits indicated on the title page. If the serial prefix
of the instrument is different from that on the title page, a
MANUAL CHANGES sheet supplied, or Section VIl of
this manual, will describe changes which will adapt this
manual to provide correct coverage. Technical corrections
{if any} to this manual, due to known errars in print, are
called Errata and are shown on the change sheet. For
information on manual coverzge for any HEF instrument,
contact the nearest HP Sales/Service Oifice (addresses are
tisted at the rear of this manual).

1-16. ACCESSORIES FURNISHED.

1-17. The Model 180F Oscilloscope is equipped with a
mesh contrast filter. The mesh contrast filter snaps into
place under the light shield and provides increased display
visibility and RF| shielding.

1-18. AVAILABLE ACCES3ORIES.

1-19. For ease of calibration and maintenance an HP -
Model 10407A Plugin Extender can be obtained. It
provides for removal of the plugins from the frame ard

exposes components and adjustments for servicing.

1-:20. The HP Model 10164B Oscilloscope Cover and
Accessory Kit provides a protective cover for the
oscilloscope when not in use, and provides storage space
for the test probes, test cables, adapters and connectors
which are supplied with the cover.

1-21. Cameras, probes, viewing hoods, terminations, and
other accessory items are available for specialized
requirements. Information on these and the above
described accessories may be obtained from HP
Sales/Service Cffices listed in the rear of this manual.

1-i




Section |
Table 1-1

Table 1-1. Specifications

CATHODE-RAY TUBE AND CONTROLS

Type: Post accelerator, 12 kV accelerating potrential;
aluminized P31 phosphor {other phosphors
available} NESA coated safety glass face plate.

Graticute: B x 10 cm parallax-free internal graticule.

Display Area: Meets MIL-0-24311{EC) for 10 cm
horizontal and 6 cm vertical display area, $3 cm
about the center horizontal graticule line. The
additional centimeter at the top and bottom of the
graticule provides additional viewing area.

Beam Finder: FIND BEAM control brings trace to CRT
screen regardless of horizontal, vertical, or intensity
control settings.

Intensity Modulation: Approximately +2V, 350 ns
pulse width (€10 MHz cw), blanks trace of normal
intensity. Input resistance approximately 5100
ohms.

Intensity Control; Adjusts beam intensity from
extinguished ‘to a point that overrides the
unblanking gate. .

Focus Control: Adjusts spot for minimum size within

Positioniﬁg Controls: Coarse and fine positioning .
controls position the start of a trace over any
harizontal point on the screen.

Horizontal Magnifier: X1, X5, X10, 5%, {for 3%
accuracy time base plugins).

Qutputs: Four rear-panel emitter follower cutputs for
main and delayed gates, main and delayed sweeps;
maximum current available 3 mA. Will drive
impedances as low as 1000 obms without distortion.,

J ‘ .

Accensories Fumished: Mesh Contrast Filter,

GENERAL

Weight: 28 lbs 8 oz without plugins: (12,8 kg). .
Shipping 43 Ibs (19,5 kq).

Power: 115V or 230V 210%, 50 to 400 Hz, 125 watts
max. : ‘

Case: Instrument is enclosed in a removable, louvered, .
drip-proof combination cover and case.

Dimensions: See outline drawing.

NOTES. 9dizerm

the 6 x 10 cm CRT graticule area. DIMERSICNS N INCHES ANOIMILLWETERS] } Lizm
o : _ 2uam-d - . *
Astignatism: A | front-panel screwdriver control i ' -
provides circular adjustment of spot. : ‘ )

- Trace Aligﬁ: A front-panel screwdriver control to align i m!l;\m
the trace with the graticule +2° sbout the graticule 1 ' «
horizontal centerline. ;

Calibrator: 1 kHz square wave, <3 us risetime, 10V and .
250 mV amplitude, $2%. ey ke
FRONT . s
HORIZONTAL AMPLIFIER R
. ;%‘m‘u‘-il . 2 enang mr }»I}iﬂuw
Bandwidth: DC to 5 MHz de-coupled; 5 Hz to § MHz 5 | ]
ac-coupled. '
Risetime:<175 ns with <2% overshoot, ringing, or
spurious response. -
Detlection Factor: Continuously adjustable from 0.1
V/div to 1.0 V/div. '
Input Impedancs: 1 megohm' 32% shunied by <35 pF. W -
1.2 026771




Section | o .

(storage). Operating —28°C to +65°C.

Humidity: Operating 0 to 95% RH over entire specified
temperature range. Non-operating — same as above.

Altitude: Non-operating — Sea fevel to 50,000 f1.
Operating — Sea level to 25,000 ft.

Vibration: Operating -5 Hz to 15 Hz .030 :0.006
inches, 16 Hz to 25 Hz .020 £0.004 inches, 26 Hz to
33 Hz 0.10 £0.002 inches.

Shock: Operating ¥ %, 3 ft, and 5 f, 400 pound
hammer blows in vertical, horizontal and
longitudinal axis. Per MIL-STD-903, Grade A, Class
1, Type A for lightweight equipment.

Inclination: Operating — Per MIL-E-16400.

Dripproof: Non-operating — Per MIL-STD-108.

Salt Spray: Non-operating — Per MIL-E-16400.

Reliability:

Model 180F
Figure 1-2 )
Table 1-1. Specifications {Cunt’d)
ENVIRONMENTAL
Meets all environmental requirements of MIL-0-24311(EC}
}
Temperature: Nonoperating -62°C to +75°C Electromagnetic Intarference: Per MIL-STD-462

performed by MIL-STD-451 fcr the following test:

a. CEO1 30 Hz to 20 kHz power [eads

b. CEQ3 0.02 Hz to 50 MHz power leads
¢. CS01 0.03 Hz to 50 kHz power leads
d. C502 0.05 Hz to 400 MHz power Jeads
e. CS06 Spike Power feads

f. REO1 0.03 Hz to 30 kHz, Mag. Field
g REO2 14 kHz to 10 gHz, Elect. Field
b. RS01 0.03 Hz to 30 kHz, Mag. Field

i- RS03 14 kHz to 10 gHz, Elect. Field

Tested per MIL-0-23411{EC). 8
instruments operated for total of 2630 operating
hours at 40°C. and vibrated at 25 Hz with an
amplitude of 0.020 inch for 10 minutes of each hour
of “on” time during each day of the eight hour
manned cycle. The input power was rerioved for 10
minutes of each 4 hours during the same manned
test schedule. Proven MTBF ot 600 hours with 99%
confidence leved.

SERIAL NUMBER PREFIX

4 ™
]
ol 901 - 00000 }|0
VAR
\. 4 -~ J
‘ / N

SERIAL NUMBER

1800 - A7

Figure 1-2. Instrument Identitication
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Section It
Paragraphs 2-1 10 2-12

SECTION It
INSTALLATION

2-1. INITIAL INSPECTION,

2-2. MECHANICAL CHECK. Check the shippina carton
for damage immediately after receipt. If it is damaged!. ask
the carrier’s agent 1o be present when the instrument is
" unpacked. Inspect the Model 1BOF for physical damage
such as bent or broken parts and dents or scratches. if

damage is found, refer to Paragraph 2-4 for recommended

claim procedure. If the Model 180F appears undamaged,
perform the electrical check {Paragraph 2-3'. Retain the
packaging material for possible future use.

2-3. ELECTRICAL CHECK. The performance check is
giverr in Paragraphs 55 through 514. This check will
determine ‘whether or not the instrument = operating
‘within i's specifications as listed in Fable 1-1. The initial
perforraance and accuracy of this instrument are certified
as scated on the inside front cover of this roanual. |f the
Model 180F does not operate as specified, refer to
Paragraph 2-4 for the recommended claim procedure.

2-4. CLAIMS.

2-5.  if physical damage is found or if the instrument is
not within specifications when received, notify the carrier
and the nearest Hewlett-Packard Sales/Service Office
immediately. The Sales/Service Office will arrange for
repair or replacement of the instrument without waiting
for a claim to be settled with the carrier.

+26. The warranty statement for all Hewlett-Packard
products is on the inside front cover of this manuat.
Cantact the nearest Saies/Service Office far information
about warranty claims. '

2-7. REPACKAGING FOR SHIPMENT.

28 H the instrument is to be shipped to a
Hewlett-Packard Sales/Service Office, attach a tag to it
showiny owner’s name and address, instrument’s morlel
nuinber and eight-digit serial number, and a description of
service required.

2.9. The original shipping carton and packaging materials
shou!d be used for reshipment. If they are not available or
reusable, the instrument should be repackaged with the
folfowing materials: ‘

a. A double-walled carton {refer to Table 2-1 for test
strength required).

026771

Table 2 1. Shipping Carton Test Strength

‘Gross Weight {Ibs¥ Carton Test Strength (Ibs}

upto 10 200
10to 30 2715
3010 120 . 350
12010 140 500
14010 160 600

b. Heavy paper o1 sheets of cardboard to protect all
instrument surfaces {v<e a nonabrasive material such as
polyurethane or a cushioned paper such as Kimpak _round
all projecting parts).

c. At least four inches of tightly-packed,
industry-approved, shock-ahsorbing material such as
extra-firm polyurethane foam.

o Heavy duty sh'ipping tape to secure outside of
carton.

2-10, PREPARATION FOR USE.’

2.11. POWER REQUIREMENTS.

2-12. The standard Model 180F requires either a 115 or
230V £10%, single phase, 50 to 400 Hz power source that
can deliver 125 watts.

3. 115 V OPERATION. This instrument, as shipped, is
ready for operation on 115 Vac. Refer to the foliowing
paragraph for 230 Vac operation.

Before applying power, check the
rear-panel  slide switch for proper
position {115 or 230}

b. 230V OPERATION. H the instrument is to be
operated on 230 Vac, set the rear-panel switch to 230 and
replace the four 3.6 ampere fuses {rear panel) with 0.8
ampere fuses. The 115/230 switch selects the proper
transformer setting for the desired voitage. This switch and
the fuses should always be checked before connecting the
instrument to a power source to avoid damag2 to the unit.

21




Sectionfl
Paragraphs 2-13 to 2-16

213. THREE-CONDUCTOR POWER CABLE.

2-14. The National Electrical Manufacturers” Association
{NEMA) recommends that the instrument panel and
cabinet be grounded to protect the operating personnel.
The Model 180F 15 equipped with a three-conductor
power cord which, when plugced into an appropriate
outlet, grounds the instrument through the round offse*
pin. When gperating the Model 180F from a two-contact
outlet, use 2 three conductor.to two-conductor adapter.
Preserve the safety feature by grounding the adapter lead.

Model 180F

2-15. INSTRUMENT COOLING.
2-16. The Model 18QF doe St require forced-air cooling

when operated in an amb’.int temperature of —28 to +65

cegrees centigrade. Norma! air circulation will maintain a
reasonaﬁ!e temperature within the instrument. When
choosing a location for the instrument, select an area that
provides several inches of space around the cabinet to
allow adequate ventilation.

t

Available accessory, HP 8odel 10407A Plug-in Extender, exposes compon'ems and adjustments for servicing.

22 ‘ '
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Section [l
Paragraphs 3-1 to> 3-18

SECTION il

OPERATION

31, INTRODUCTION.

functions.

32. The Model 180F is a light-weight, general-purpose
oscilloscope with plugin  capatilides. The plugin
compartment is located below the CRT in the Model
180F. The horizontal plug-in goes into the rizht side of the
compartment and the vertical into the leit. The plug-ins
must be locked together before being inserted into the
compartment (see plug-in manuais].

33. CONTROLS AND CONNECTORS.

34. Location of controls and connectars is shown in
Figure 31 along with a brief description of their
The foilowing paragraphs explain some
functions in more ¢ ctait.

35, FRONT PANSL. )

36. CALIBRATOR. The 10V and 250 mV, 1-kHz
squar wave outputs of the CALIBRATOR may be used

+ for .vertical and horizontal sensitivity calibration, and for

divider probe compensation. The amplitude is accurate to

. £2% frem —28°C to +65°C (—18°F to 149°F). Risetime

of the signal is 3 usec.

3-7. SCALE. This control adjusts the over-all brightness
of the CRT face. It should be adjusted for good contrast
between the background and the graticule. The SCALE
control is especially useful when using a hood to view the
display or when photographing waveforms. Rotate SCALE
to OFF when scale itlumination is iot needed.

38 TRACE ALIGN. Tne TRACE ALIGN adjustment

. compensates for external magnetic fields that may affect

the alignment of the borizontal trace with the graticule.
The alignment shou'd be checked when the instrument is
moved to a new Jocation and adjustmeni made whenever
necessary.

39. FOCUS AND ASTIGMATISM. Both of these

controls are used to obtain the sharpest display. Normally,
once set, ASTIGMATISM wilt not need 1o be readjusted.
It may need readjustment howe:er, when the vertical
plug-in is chariged. -

3100 FIND BEAM. Occasionally the CRT beam may be
driven off screen by large dc input levels or by Ymproper
control settings. The beam may be brought back on screen
by depressing the FIND BEAM contro! and adjusting the
hosizontal and vertical (see vertical plugin manuall
position controls to center the beam. If INTENSITY is

026771

properly set, the beam walf remain visible when FIND
BEAM is released.

311. MAGNIFIER. This cortrol varies the gain of the
horizontal amplifier. When switched fror: X1 to X5 or
X10 the gain increases five or ten times respectively. For
example, one volt into the vertical amplifier plug-in Ext
Input jack praduces 1 div of deflection in X1, 5 div of
deflection in X5, and 10 div of deflection in X10.

312. DISPLAY. This control determines the origin of
the input signat applied to the horizontal amplifier. With
the DISPLAY contral positioned to EXT CAL, the
external horizontal input signaf is coupled directly to the
horizontal amplifier. As DISPLAY is rotated ccw, the
external signal is increasingly attenuated. When DISPLAY
is fully cew ({(ENT}, the external input signal is
disconnected and the internai sweep is voupled directly to
the horizontal amplifier.

313. REAR PANEL.

314. QUTPUTS. Main and delayed sweep and gate signals
are available at rear-panel BNC connectors of the Model
180F, and supply signals from the plugins to external
equipment. These outputs zre provided from separate
isolation amplifiers which can supply 3 mA and will drive
impedances as low as 1000 ohms without distortion. The
plugins used in the Model 180F and the control settings
employed determine the cutput signals available. Refer to
the Opserating and Service Manaul for the plugin to
determine signal identification.

315. Z-AXIS INPUT. An external signal can be utilized
to control the CRT intensity. A rear-panel mounted BNC
connector allows application of an exterpal intensity
modulation ¢ 33l directly to the CRT intensity gate
amplifier. A .. .lse of approximately +2V amplitude and a
width of at least 50 nanoseconds or a +2V ¢ input of 10
MHz or lower will blank a trace of normai intensity. Input
of a negative signal can be used for peam intensification.

316. AC LINE INPUT. A three conductor ac input power
cord is provided for ac input. Also located on the year
panel is the 115/230V selector slide switch, and the
operating and spare line fuses. Both sides of the ac input
line are fused. |

317. INTERNAL.

318. Positioning the PHASE/BANDWIDTH switch to
PHASE causes the harizontal input signal to be delayed
the same amount of time as the vertical input signal. This
defay allows the Model 180F to be used for phase

L
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Section I}
Figure 3-1

1. CALIBRATOR: Provides a 1 kHz sguare-wave
signal at 250 mV and 10V peak-to-peak.

2. POWER SWITCH: Toggle switch for applying ac
power to oscilloscope. Both sides of input power
line are switched.

3. POWER ON INDICATOR: Lights when POWER
switch is closed and +23 Vdc power supply is
operating.

4. SCALE: Controls overall brightness of CRT face
and graticule contrast.

5. TRACE ALIGN: Rotates trace around longitudinal

axis of CRT. ,

6. FOCUS: Adjusts writing beam for sharpest trace.

7. ASTIGMATISM: Adijusis roundness of writing
beam.

8 FIND BEAM: Returns display to CRT.

9. INTENSITY: Controls brightness of display.

10. POSITION: Coarse adiustmen: of display’s
horizontal position.

. 11. FINE: Fine adjustment of display’s horizontal

position.

12. MAGNIFIER: Determines gain of horizontal
amplifier.

13. DISPLAY: Selects source of horizontal input
signal.

1S0FF~A-4

14. AC/DC: Selects AC or DC coupling of exteral
horizontal input signal.

15. EXT INPUT: BNC connector for coupling an
external signal to horizontal amolifier.
REAR PANEL
A. PO'WER CORD: 3-wire ac power line input.

B. MAIN GATE OUTPUT: BNC connector for
output of main gate signal to external equipment.

C. DELAYED GATE CUTPUT: BNC connector for
output of delayed gate signal to external
equipment.

D. DELAYED SWEEP OQUTPUT: BNC connector for
output of delayed sweep signal to external
equipment.

E. MAIN SWEEP OUTPUT: BNC connector for

output of main sweep signal to external
equipment.

F. Z-AXIS INPUT: BNC connector for input of CRT
intensification or blanking signal.

G. SPARE: Contains spare line fuses.

H. LINE FUSE: Contains operating ac fine fuses.

L. VOLTS AC: Provides for external selection of ac
line operating voltage.

J. GROUND CONNECTOR: Proviles a chassis
ground connection point.

Figure 3-1. Front énd Rear-panel Controls and Connectors
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measurements. Channel A of multi-channel vertical
plug-ins shouid be used when making phase measurements.
Refer to Paragraph 5-29¢ for calibration procedures when
a different channel {other than A) is to be used, ar when
changing from one vertical plug-in to another.
Note
Make certain that the switch is placed to
BANDWIL H  :'tor  making phase
measurements. Fhis will allow normat
operation.

Section 1H
Paragraphs 3-19t0 3-20

3-19. PLUG-IN UNITS.

3-20. The Model 180F Oscilloscope requires horizontal
and vertical plug-in units. The deflection sensitivity of the
CRT may vary slightly with different units. Plug-ins should
Fe calibrated when tirst installed or when shifted between
oscilloscopes. The horizontal and vertical plug-in units
must be locked together prior to insertion into the Model
180F. Consult the respective plug-in Operating and Service
Manual for operation and capability information.

@ —
- e e i AT
«-iq GRS

Figure 3-2. Accessory Cover, HP Model 101648 Opt 21
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Section IV - Model 180F
Figure 4-1
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Section IV
Paragraphs 4-1 to 4-15

SECTION IV
PRINCIPLES OF OPERATION

41. INTRODUCTION.

42. The Madel 180F Oscilloscope is comprised of four
basic circuits. These are: a gate amplifier, a horizontal
amplifier, a high-voitage power supply, and a low-voitage
power supply. Two associated circuits, also contained, are
a calibrator and an output amplifier. Figure 4-1 shows the
intervelationship of these circuits.

4-3. FUNCTIONAL DESCRIPTION.

4-4. Three input signals; intensity, harizontal deflection,
and vertical deflection; are necessary to oblain a us~ble
display on the CRY. The circuitry for the intensity and
horizontal detlection signals 1s explained in the following
paragraphs which are refesenced to Figure 4-1. The vertical
deflection signal i+ ~oupled directly to the CRT from the
Vertical Plug-in.

4.5 INTERNAL. Positioning the HORIZONTAL
DISPLAY switch to INT applies —-100 volts to the
Horizontal Plugin. This voltage allows the plugin to
operate normaily and to produce the unblanking gate and
" the internal sweep signal.

4-6. The unblanking gate is coupled from the Horizontal
Plugin to the gate amplifier where it is summed with the
Z-axis input and chopped blanking signals {if they are
applied). The resulting signal is amplified, and coupled
through the high voltage power supply to the crntrol grid
of the CRT to control the intensity of the display.

47. The altxnate trigger signal is a negative pulse
produced by the gate amplifier at the end ol each
unblanking gate. N is coupled direcily to the Vertical
Plugin (refer to Vertical Plugin manval for signal
function).

4.8 The internal sweep signal from the Horizontal
Plugin is coupled through the HORIZONTAL DISPLAY
switch to the output amplifier. Here it is converted 10 a
differential signal, amplified, and applied to the CRT
horizontat deflection olates.

4-9. EXTERNAL. Positioning the HORIZONTAL
DISPLAY switch to EXT removes the nternal display
voltage from the Horizontal Plugin, eliminating both the
unblanking gate and the internal sweep signal.

4-10. The gate amplifier operates as it did when INT was
selected. There are; however, only two inputs to the gate
amplifier: an externally applied intensity modulation
signal §Z-axis input) and the chopped blanking signal from
the Vertical Plugin. The alternate trigger signal will be
produced only if the externally applied signal is similar to
the normal unblanking gate. :

4-11. The externally applied deflection signal is coupled
through the horizontal preamplifier to the output
amplifier where it is amplified and converted to 2
differential signal and then applied to the CRT horizontal
deflection plates.

4-12. CIRCUIT DETAILS.

4-13. The following paragraphs contain a detailed
explanation of each circuit in the Model 180F.

4-14. GATE AMPLIFIER.

415. The inputs to the gate amplifier {refer to Figure 4-2}
are the unblanking gate, the chopped blanking signal, and
the Z-axis input signal. These three signals may be present
either singly or simultaneously, depending upon controf

UNBLANKING GATE

CHOPPED BLANKING

2= AXES INPUT

=100V —e

P/O SIQI
1HOH!ION‘IAL |:

INT DiSPLAY

£=~100VY -
VERT "
BEAM FINDER

P/O 8102

FiND BEAN]
~12 a6V = ,’
o

cw
2 RIOS

AMPLIFIER

UNBLANKING
- SIGNALS
DIFFERENTIATOR
ALTERANATE
Gros """ TRIGGER

i L BT |

Figure 4-2. Gate Amgplifier Block Diagram
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Paragraphs 4-16 to 4-23

settings. These inputs are combined with a current
established by three front-panel controls: FIND BEAM,
INTENSITY, and HORIZONTAL DISPLAY. Depressing
FIND BEAM shunts the normally adjustable INTENSITY
potentiometer and supplies maximum current from this
source. Setting HORIZONTAL DISPLAY to EXT supplies
additional current 1o brighten the beam.

4-16. The input current to amplifier Q101 through Q104
is converted to a voltage, amplified, and coupled to the
control grid ef the CRT. The ocutput signat is also
differentiated, clipped, and coupled to the Vertical
Plugin.

4-17. The input currents to the gate amplifier {refer to
Figure 86, schematic) are summed in the low impedance
emitter circuit of Q101. The resulting current is coupled
to the complementary feedback arnplifier {a current-fed
operational amplifier} Q102/Q103/Q104, where it is
converted to a voltage, and coupled to the control grid
circuit of the CRT. The output voltage is approximately:

AEpi04 coLLecTor A L erio tRR119 & RI12Y

The large negative feedback from the coliectors of Q103
and QI04 to the opase of 0102 provides; the
complementary feedback amplitier with a very stable gain.
€110 and C113 adjust the high-frequency feedback.
CR108 provides temperature compensation for Q103
CR109 and CR110 protect Q103 and 0104 fram voltage
breakdown. CR112 and CR113 isofate Q103 and Q104
from the high voitage in the control grid circuit of the
CRT in the event of a grid or cathnde short. The output
from Q103 and Q104 is diiferentiated by C116, R128,
and R130, and coupled through Q105 to the Vertical
Plugin. CR111 is a positive clipper.

4-18. HORIZONTAL AMPLIFIER.

4-19. The inputs to the harizontal amplifier {refer to
Figure 4.3} are the internal sweep signat and an external
signal applied to the HORIZONTAL EXT INPUT jack.
Positioning HORIZONTAL DISPLAY to INT disconnects
the external signal and grounds the input of the
preamplifier. The internal sweep signat is connected
through the HORIZONTAL ODISPLAY switch to the
output amplifier.

Model 180F

4-20. Selecting either EXT SENS or EXT CAL
disconnects the internal sweep signal and connects the
external signat through the preamplifier to the output
amplifier. With EXT SENS selected, the amplitude of the
signal from the preamplifier is adjustabie by rotating
HORIZONTAL DISPLAY between the extreme positions.
In EXT CAL, R211 is shorted and the cutput amplitude is
determined only by the input amgplitude.

4-21. The selected signal is applied to the output amplifier
and summed with 2 current established by the
HORIZONTAL POSITION control. The resuiting current
is converted to a differential .. jnal, amplified, and applied
to the horizontal deflection plates of the CRT,

4-22. The external signal applied to the preamplifier {refer
to Figure 89, schematic) is coupled through Q203 and
Q202 o the HORIZONTAL DISPLAY switch, S101. The
high input impedance of Q201 prevents loading the
external circuit. Q202 provides the low impedance
necessary to drive Q203. CR201 protects Q201 from
voltage breakdown. C203 and C204, when switched in,
decrease the bandwidth of the preamplifier. The decreased
bandwidth compensates for the signal defay in the Vertical
Plugin and allows morz accurate X-Y phase measurements
to be made. R207 is adjusted for 0 Vdc across R211,
efiminating horizontal dc shift as HORIZOMTAL
DISPLAY is rotated.

4-23. The input signal to Q203 is summed in the low
impedance emitter circuit with a current established by
the POSITION controls. The resulting signal is couplfed
from the emitter of Q206 through emitter follower Q204
to differential amplifier Q206/0207. Q204 provides the
fow impedance necessary to drive Q206. The input signal
to Q206 is coupled through the MAGNIFIER switch,
5203, o {207, S203 selects the amount of emitter
degeneration between Q206 and Q207, and therefore
controls the gain; as degeneration decreases, gain increases.
R250, R248, and R246 adjust the gain in the X1, X5, and
X10 positions, respectively, of 52063 R253 adjusts the
emitter potentials of Q206 and Q207 to be equal,
preventing horizontal de shift as the MAGNIFIER controf
is switched. Q205 provider a low impedance voltage source
for the base of Q207 The differential signat at the
collectors of Q206 and Q207 is applied to compiementar,
feedback amplifiers [cusrent-fed operational amplifiers)

INT SWEEP Q sureur
P/0 5101 ; “"U"'ER/L
HORIZONTAL) (=~ e m mm—mmmm e e S S , _ .
A / HORIZONTAL
J Y, . DEFLECTION
/ [ ; PLATES
201 & 9202 s
= Rzt [Exveai)
lEXFSENS' EXTCAL ] ‘
——-—-—-—-—-—a—-o
b HORIZONTAL
T et sionac PREAMPLIFIER - fFosiTion)
tIGF =g =3

Figure 4-3. Harizontal Amptifier Block Dagram
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RECTIFIER

OSCILLATOR
N
Vd
REGULATOR

Q30! .

THRY T301
0303

FEEDBACK

CR302

RECTIFIER

~3KY
CR3IOQT

J I C¢RT

VOLTAGE TRIFLER

CR308-CRIIO +3KV

cyuB-C324

AOF- Bt

Figure 4-4, HVPS Block Diagram

Q208/Q209/0210 and Q211/Q212/Q213, converted to a
voltage, and coupled to the horizontal deflection plates of
the CRT. CR203 and CR206 prevent Q206 and Q207,
respectively, from saturating. Diodes CR202/CR204 and
CR207/CR208 limit the output to the defiection plates
between +6 and +94 volts regardless of the input
amplitude. Depressing the FIND BEAM control disables
limiter CR207/CR208 and blocks the signal to Q211. The
differential gain is effectively cut in half and the electron
beam is confined to the horizontal limit of the CRT
screen. The gain of the complementary feedback amplifier
is very stable because of the large negative feedback from
the collectors of G209/G210 and Q212/0G213 to the bases
of Q208 and Q211, respectively. €210 and €229 adjust
the high frequency feedback of each amplifier individually
while C213 adjusts the feedback for both. CR205 and
CRZ209 prowide temperature compensation for Q210 and
a213. | ‘

4-24. HIGH-VOLTAGE POWER SUPPLY (HVPS).

4-25. The high voltage power supply (refer to Figure 4-4)
produces three requlated voltages: —2950 V, =+9 kV, and
a control grid bias voltage. Al three voltages are requlated
by sampling the —2950 volt supply.

4.26. The 50 kHz output from oscillator Q304/T301
{refer to Figure 812, schematic) is coupled to two
half-wave rectifiers, CR302 and CR307, and to a voltage
tripler circuit. The pulsating dec from CR302 is fiitered and
applied to the control grid of the CRT. R326 adjusts the
dc potential on the grid. The pulkating dc from CR307 is
filtered and applied to the cathode of the CRT. V301 and
V302 limit the potentjal difference between the cathode
and the control grid to 140 volts. The ac voltage applied to
CR307 is also coupled to a voltage tripler, CR308-CR310
and C318C321. The 49 kV output from the tripleris
applied to the post-accelerator of the CRT.

4.27. Changes in the cathode voltage are coupled through
the regufator Q301.0303 to the oscillator Q304/T301.

026771

Assume the cathode voltage decreases {goes positive); a
positive-gaing signal is applied through the regulator to the
base of Q304; Q304 conducts for a greater protion of the
input cycle and causes a greater voltage change across the
primary of T301, thus increasing the voltage across the
secondary. R302 adjusts the quiescent dc on the base of
Q304 and controls the CRT cathode potential. L301
prevents the oscillator from running at 1 MHz. C308
provides an ac ground so that the oscillator’s feedback 15
felt on the base of Q304.

428. L.OW-VOLTAGE POWER SUPPLY (LVPS).

429. The low-voltage power supply produces five dc
voltages The —100, —12.6, +15, and +100 volt supplies
are regulated and used throughout the Model 180F and
plug-ins. The unregulated +23V supply is used only by the
HVFPS and the pilot lamp. A reguiated +105 voit supply is
also produced, howuver it is used only within the LVPS.

4-30. Figure 4-5 shows a basic regulated power supply. It

. is like 3 voltage divider in that the entire applied voltage

must be dropped across the series regulator and the
pagattel combination of the load and the sensing device. If
the voltage across the load were to change, the sensing
device would detect the change and cause the resistance of
the series regulator to change and correct the output.

SERIES I _

T REGULATOR
E ! | SENSING
L DEVICE

Figure 4-5 Basic Regulated Power Supply
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Paragraphs 4-31'to 4-44

4-31. Refer to the LVPS schematic, diagram,Figure B-15,
Closing S401 supplies power through rear-panel switch
$402 to the primary of T401. S402 connects the primary
windings in either series or paraliel for 23Q-volt or 115volt
operation, respectively.

4-32. AC voltages from the secondary windings of T401
are full-wave rectified by bridge circuits. The resulting dc
voltages are filtered and applied to the requlating circuits
described [n the following paragraphs.

4-33. The =100V supply output is used as a reference for
the other regulating circuits. It must be adjusted first since
its amplitude will affect the other outputs.

4-34. -100-VOLT SUPPLY. The level of the —100 V
supply output voltage is controlled by a series regulator,
Q414, in the supply ground path. Any change in output
voltage is sensed by Q415 and Q416 which are connected
in a differential amplifier configuration. The adjustable tap
of R449 provides a sample of the supply output voltage
which is used to control the conduction of Q416. Voltage
regulator V402 maintains a constant voltage drop of 82
volts, and in conjunction with R444 divides the supply
output voltage so that the tota! variation in output voltage
will be sensed by Q415. If an increase in the foad current
requirement occurs, a decrease in output voltage will be
observed, resulting in a positive-going {less negative) signal
on the base of Q416, with a larger change being sensed by
Q415. This causes Q415 to conduct more positive. Thus,
the variation in autput voltage is sensed and amplified.
The positive-going change is coupled from the single-ended
output of Q416 to the base of Q413. Driver Q413 controls
the base bias level of Q414. The series regulator will
therefare compensate for the change in output voltage by
decreasing its series resistance to return the supply output
voltage to the desired level. Temperature compensation for
Q416 is provided by Q415. High-frequency variations in
the driver input signal are filtered by C425 and R442 to
prevent oscillation. Transistors Q415 and Q416 are:
protected by CR433 and CR434, while CR432 prevents
voltage breakdown from the base of Q413 to the emitter
of Q414. Overload current protection is furnished by
F406, and CR430 protects against possible reverse
charging of C427 in the event F406 opens.

4-35. +100-VOLT SUPPLY. The operation of the +100 V
supply is simifar to the —100 V supply. Q403 and Q404
operate as a differential amplifier, with Q404 sensing any
variation in output or change in selation to the regulated
=100 V supply. Voltage requlatar V401 and R407 divide
the supply output voltage, and Q403 senses the total
variation in output voltage. Protection against excessive
current is provided by F403, and CR412 prevents the
output filter capacitor, C408, from reverse charging if the
fuse opens. Temperature compensation for 2404 s
provided by Q403,

4-36. *105VOLT SUPPLY. A dc voltage from rectifier
CR401-CR404 is applied across R401 and breakdown
diode VR401. Zener action keeps the top of VR401 five
volts more positve than the bottom, which is at +100 V.
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This +105-volt potential at the top of VR401 provides bias
current for Q402 and Q404.

4.37. —12.6-VOLT SUPPLY. Part of the voltage from the
~12.6 V rectifier filter is dropped across the series
regulator and R430, the rest is drapped across the load.
Any varjation in the output will be coupled through Q412
end Q409 to the base of the series requlator. Q412
provides a voltage gain, whilte 409 provides a current
gain. C419 and R428 shunt high frequencies to prevent
ascillation. CR425 provides temperature compensation for
Q412. CR420 protects Q412 from base to emitter voltage
breakdown.

4.38. Current limiter, Q411, and R430 form a protective
circuit for the series regulator, If the output is shorted, the
voltage drop across R430 turns Q411 on. The resulting
negative signal from the collector of Q411 is coupled
through the driver to the series regulator, turning it off.
The output current is limited to the current necessary to
keep Q411 turped on.

4-39, +15VOLT SUPPLY. The +15V supply is simitar to
the -12.6 V supply. Changes in output voltage are applied
to the base of Q408, amplitied, and coupled through Q405
to series regulator Q406. Current limiting action is
provided by R419 and Q407.

4-40. SUPPLY CURRENT AVAILABLE. Table 4.1 lists
the current available from each power supply. There is no
minimum current requirement for any supply.

Table 4-1. LVPS Current Capabilities

Power Supply Maximum Safe
Current Available
+100 VDC 160 mA
+15vDC 420 mA
-12.6 vDC 725 mA
—-100 vDC B0mA
|

4-41. CALIBRATOR.

4.42. The schematic diagram of the calibrator is in Figure
8-6. Q106 and Q107 comprise a free-running maultivibrator
whose output is a 1 kHz square wave at two amplitudes,
250 mV and 10 V. CR116 and CR117 protect Q106 and
Q107 from voltage breakdown. CR1156 disconnects the
collector of Q107 from C122 as Q107 turns ofl, providing
a faster risetime. The two outputs are supplied to
front-panel connectors and may be used for praobe
compensation and sensitivity caiitvation.

4-43. OUTPUT AMPLIFIERS.

4-44, The output amplifiers (refer 1o Figure 86,
schematic} are four emitter followers {Q108Q111) that
couple signals from the Horizontal plugin to rear-panel
connectors. Check the specific plugin manual to
determine what signals are actually applied to the rear
panel connectors.
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SECTION V
PERFORMANCE CHECK AND ADJUSTMENTS

51. INTRODUCTION.

52. This section provides the performance check
(Paragraph 5-5) and the adjustment procedure (Paragraph
517} for the Model 180F. Troubleshooting information,
schematic diagrams, and component identification are
located in Section VIIL.

5-3. TEST EQUIPMENT.

54. Test equipment requireﬁ for maintaining nund
checking the performance of the Model 180F is listed in
Table 5-1. Test equipment having characteristics similar to

" those listed in the table may be used for the performance -

55. PERFORMANCE CHECK.

56. The performanre check verifies whether or not the
Model 1BOF is operating within the specifications as stated
in Table 1-1. This check may be used as part of an
incoming quality control inspection, as a periodic
operational check, or after repair and/or adjustments have
been made. Recently calibrated test equipment should be
used when performing the check.

§7. A Performance Check Record form is included in
this manual on Page 55/56. As the initial performance
check is accomplished, the actual readings should be

check and adjustments. eptered on the form. The form should then be removed
I Faizle 5 1. Required Test Equipment
Recommended Test Equipment
Tyne ‘ Model ' fequired Characteristics Reference Paragraph
Voltmeter HP Model 738AR, 1,2, 2nd 10V pk-pk 20.2% 5-11, step b; 512, steps
Calibrator 69208, or E02-7388R band d
Monitor .~ HP Modet 180A/AR Sensitivity 1 V/div 511, step g; 528, step b
Oscilloscope w/1801A and IBZUA sweep speed 1 usec/div 529, step d, 1
' plugins : risetime <3 usec
' sweep output
10:1 Divider HP Model | 3% 528, step ¢
Probe 10004A
P Constant Amplitude Tektronix 50 kHz — 50 MHz 513, step a; 529, step
- Signal Generator Type 1908/191 @ 10 V pk-pk d 7
‘Digitat HP Model 3440A £100 Vde £.05% 522, step a;
Volimeter w/3441A or 3444A
plugin -

DC Voltmeter HP Model 4108 30 Vde 2% 523, stepa

100:1 Divider HP Modet 3000 Vdc 523stepa

Probe 11044A

Ammeter HP Modet 3440A 0.20mA - 25mA 529, step ¢, 3

w/3444A Plugin *0.2%

DC Power Supply HP Madel 62048 2.5mA t0.3% 5-29, stepc, 3

Square Wave HP Model 211A/B 200 kHz 1 V pk-pk 529, stepd, 3
Generator . risetime <30 nsec

Oscillator 'HP Model 200CD 100 kHz @ 10 V pk-pk 529, stepe, 2
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from the manual and filed in a safe place so that readings
taken at a fater date can be compared with the ariginal
readings.

58 The performance check must be done in the
sequence given below. Do not attempt to start the
procedure in mid-sequence, as succeeding steps are
dependent upon control settings and results of previous
stepx

59. PRELIMINARY SET-UP.

5-10. Apply power 10 the Model 180F and allow a fifteen
minute warm-up. Do not install plug-ins.

5-11. CALIBRATOR.

a. Set controls as follows:

MAGNIFIER .......... ey X5
HORIZONTAL DISPLAY . ........... EXT CAL
HORIZONTAL Coupling . ......... . oovtt AC

b Connect a ‘10 V pk-pk signal from Voltmeter
Calibratar output to HORIZONTAL EXT INPUT.

¢. Obtain a horizontal trace by adjusting INTENSITY
and POSITION controls.

d. Adjust HORIZONTAL DISPLAY for 10 div of
dellection.

e. Disconnect Voltmeter Calibrator and connect
CALIBRATOR 10 V output to HORIZONTAL EXT
INPUT.

f. Traceis 10 div1 minor div long.

g. Observe CALIBRATOR 10 V output using the
Monitor Oscilloscope.

h. Risetime of cafibrator waveform should be léss than
3 usec.

512. MAGNIFIER.

a. Set MAGNIFIER to X1 and HORIZONTAL
DISPLAY to EXT CAL.

b. Connect a3 10 V. pk-pk signal from Voltmeter
Calibrator cutput to HORIZONTAL EXT INPUT.

c. Deflection is 10 div £1/2 div.

d. Repeat above procedure setting MAGNIFIER to X5
with 2 V pk-pk signal, and X10 with a 1 V pk-pk signal.
Deflection is 10 div +1/2 div. in each case.

5-13. BANDWIDTH.

3. Connect a 50 kHz Signal fec.n Constant Amplitude
Signal Generater to HORIZONTAL EXT INPUT.
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b. Set MAGNIFIER to X1. Adjust Signal Generator
amplitude for 10 div of deflection.

¢. Increase frequency 10 5 MHz. Deflection is 7.1 div
or greater. {If deflection is less than 2 div check that
Phase/Bandwidth switch is in Bandwidth.)

5-14. BEAM FINDER.

a. Rotate INTENSITY and HORIZONTAL POSITION
fully cew.

b. Depress FIND BEAM.
¢. Intensified beam appears on screen.

5-15. COVER REMOVAL.

5-16. To gain access to the adjustments and test points,
the oscilloscope cover must be removed. Remove the cover
as follows:

a. [Insure that power switch is off.
b. Disconnect power plug from ac line.
c. Set oscilloscope on rear end.

d. Release 4 latches (Figure 5-1) at rear of
oscilloscope.

e. Lift oscilloscope cover straight up to remove.

517. ADJUSTMENTS.

5-18. Procedures for adjusting the Mode! 180F are given
in Paragraphs 519 through 5-29. Required test equipment
is listed in Table 51. Test equipment with similar
characteristics may be substituted if necessary. Figure 52
shows the location of adjustments in the Model 180F.

519 The adjustment procedure must be done in the
sequence given below. Do not attermpt to start the
procedure in riid-sequence, as Succeeding steps are
dependent upon controf settings of previous steps.

520 PRELIMINARY SET-UP.
521. Install plug-ins in Model 180F. Turn power on and

aliow a fifteen minute warm-up. Make certain that
Phase/Bandwidth switch is in Bandwidth position.

5-22. LOW-VOLTAGE POWER SUPPLY,

a. Connect the Digital Voltmeter to each test point in
Table 52

b, Make the proper adjustment to obtain the indicated
voltage.
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Table 52. Low Voltage Adjustments

Test Paint Measure Adjust
TP404 -100V 0.7V R449
TP4AOY +100V 201V Ra12
TP403 —~12.6V 0.1V” R434

l TP402 +15V 0.1V R423

5-23. HIGH-VOLTAGE POWER SUPPLY.

a. Monitor the —100 Vdc at TP404 with the DC
Votmeter using a 100:1 Divider Probe,

b. Observe and note the voltage reading, which will be
approximately —1.000 volt. Accuracy in noting the
obtained voltage is essential for proper adjustment.

c. Multiply the reading obtained in step b by 29.50.

d. Monitor the High Voitage at TP301 with the DC
Voltmeter using a 100:1 Divider Probe.

I WARNING l

This voltage is dangerous to life.

e. Adjust R302 to obtain a voltage reading exactly
equivalent 1o the result obtained in step c, (approximately

—29.50V

f. The required high-voltage output of the supply is
~2050 V 20.5%.

5-24. ASTIGMATISM.

a. Set HORIZONTAL DISPLAY to EXT CAL and
Vertical Display t0 A.

b Center spot with Horizontal and Vertical POSITION
controls.

c. Adjust FOCUS and ASTIGMATISM for the smaliest
round spot.

525. INTENSITY LIMIT.

a. Set HORIZONTAL DISPLAY to EXT CAL and
rotate INTENSITY to 10 o’clock position.

b Adjust R326 untif spot disappears.

526. FLCOD GUN.

a. Rotate INTENSITY fully ccw and SCALE fully cw.

b. Rotate R348 fully ew and then slowly cew until
entire screen is at a uniform intensity.

c. Rotate SCALE fully ccw.
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527. TRACE ALIGNMENT.

a. Set HORIZONTAL MAGNIFIER to X1 and
HORIZONTAL Coupling to AC.

b. Connect CALIBRATCR 10 V output to
HORIZONTAL EXT INPUT.

c. Rotate INTENSITY cw to view trace.

d. Adjust TRACE ALIGN to make trace parallel with
center graticule line.

e. Connect CALIBRATOR 10 V output to Channel A
Input.

f. Set Vertical Plug-in controls as follows:

Channel APrlarity . ... .onivrirarnensse +UpP
Channel AVolts/div . ........covivrernnns 1
Channel AVernier .........cvvivroenrnes CAL
Channel ACoupling ...........cvvvrninens AC

g Adjust R336 to align trace paralfel with center
graticule line. .

h. Disconnect CALIBRATOR from Vertical INPUT,
5-28. GATE AMPLIFIER RESPONSE.

a. Set following controls as applicable:

HORIZONTAL DISPLAY _............ .t INT
MainTimefdiv ..o iverrrrnnnn 0.1 uSEC
MainVernier ... ......oiiinrncrerrnonsrs CAL
SweepMode ..ottt AUTO
SweepDisplay ....cvvrihiiraia i MAIN
Delayed Time/div .. .. ....coovvinnn it OFF

b Set Monitor Oscilloscope controls as follows:

AT LY 1074« 'Y J G U 1
Timeldiv....ocvrericrineriinaas 0.1 uSEC
Trigger Source . .......coooiiaer i INT
SIOPE iy +
Coupling .o cvece i et s [3]04

c. Observe signal an collector of Q103 using a 10:1
Divider Probe. Adjust INTENSITY control to cause
observed signal to shift upwards by 2 minor div.

d. Adjust C110 and C113 for optimum fast risetime

- and a flat response.

5-29. HORIZONTAL AMPLIFIER.
a. DC BALANCE.
1. Set MAGNIFIER to X10 and HORIZONTAL

DISPLAY to EXT CAL. Center spot with HORIZONTAL
POSITION.
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2. Set MAGNIFIER to X1 and recenter spot with
R253.

f

3. Repeat steps 1 and 2 until spot does not shift
position when MAGNIFIER is switched from Xi0 to X1.

b. VERNIER BALANCE.
1 Set MAGNIFIER to X10.

2. Rotate HORIZONTAL DISPLAY fully ccw (not
into INT) and center spot with HORIZONTAL
POSITION.

3. Rotate HORIZONTAL DISPLAY to EXT CAL
and adjust R207 to recenter spot.

4. Repeat Steps 2 and 3 until spot does not shift
when HORIZONTAL DISPLAY is rotated from fully cew
inotin INT} to EXT CAL,

c. GAIN,

1. Set HORIZONTAL MAGNIFIER 1o X1 and
HORIZONTAL DISPLAY 1o EXT CAL.

2. Adjust Horizontal and Vertical POSITION to
center spot on left edge of graticule.

Note

Table 53 lists the currents necessary to
calibrate the horizontal gain. They
should be accurate to 0.3% if plugin
interchangeability is desired.

3. Inject the current specified in Table 53 into the
emitter of Q203. Spot should be at right edge of graticule.

Table 53. Gain Adjust

MAGNIFIER INJECT ADJUST
X1 25mA R250
X5 0.5 mA R248
X10 0.25mA R246

4, Perform the adjustment specified in Table 53 to
take up half of the difference between the spot and the
right edge of the graticule.

Note

if 10 div of deflection can not be
obtained by adjusting R250 and the
CAT has been replaced, it may be
necessary to select a new value for
R251.

5 Repeat steps 2 through 4 until spot deflects 10
div.
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6. Set HORIZONTAL MAGNIFIER to X5 and
repeat steps 2 through 5 using applicable information in
Table &3.

7. Set HORIZONTAL MAGNIFIER to X10 and
repeat steps 2 through 5 using applicable information in
Table 5-3.

d. TRANSIENT RESPONSE.

1. Connect a 1 usec/div sweep signal from the
Monitor Oscilloscope to the Channel A Input of the
Vertical Plug-in.

2. Adjust Channel A Volts/div.and Vernier controls
for an 8 div display.

3. Connect a 200 kHz 1 V pk-pk, square wave from
the Square Wave Generator to the Model 180A/AR
HORIZONTAL EXT INPUT.

4. Synchronize the Monitor Oscilloscope with the
200 kHz signal.

5 Observe the waveform on the Model 180A/AR
and adjust C210. C213, and €229 for best response on
lower right-hand corner of the waveform.,

Note
C210 and €229 should be adjusted so

their slugs are almost equally extended.

6. Set controls as follows:

HORIZONTAL DISPLAY .............. INT
ChannelAVolts/div..................... 1
Channel AVernier . ................... CAL

7. Connect a 50 MHz sine wave at approximately 4
V pk-pk from the Constant Amplitude Signal Gererator to
Channel A input. ‘

8 Select the fastest sweep speed and obtain a
display. (.1 usec/div, HORIZONTAL MAGNIFIER: X10).

9. Readjust C210, C213 and C229 for best overall
linearity of the center BO divisions of available display,
using the HORIZONTAL POSITION control to permit
viewing the left, center and right portions of the display.
C210 affects the left portion, C213 the center and C229
the right portion of the sweep.

e. PHASE.

1. Setcontrols as follows:

Phase/Bandwidth .. ..... ............ Phase
HORIZONTAL MAGNIFIER ......... ... X1
HORIZONTAL DISPLAY .. ........ £EXT CAL
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2. Connect a 100 kHz sine wave from the Oxxcillator
to HORIZONTAL EXT INPUT and to Channel A Input.

Note

Under normal conditions, anly Channel
A should be used {when using a
multi-channel  Vertical  Plugin). If
another channel must be used, perform
this procedure for that channel instead
of A.

Section vV
Figure -1

3. Adjust Oscillator amplitude for an 8 div display.

4. Adjust €203 for a single diagonal line on the
CRT {no phase shift).

5. Return Phase/Bandwidth switch to Bandwidth
position before replacing cover.
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Model 180F Performance Check Record

HP MODEL 180F

ALONG

LINE

DOTTED

CuT

k= & + w ®F B2 B B e E Y P 3 & ¥ v ®E N ¥ »

Serial Number: Date
PERFORMANCE CHECK RECORD
Paragraph Check Minimum Reading Maximum
' 511 Calibratar
step f amplitude 9.8 div 10.2 div
step h risetime _none 3 usec
512 Magnifier
step ¢ X1 9.5 div 10.5 div
step d X5 9.5 div 10.56 div
X10 9.5 div - 10.6 div
513 Bandwidth
step ¢ AC coupling 7.1 div none
514
stepc Beam Finder Intensified beam yes or no
HP MODEL 1B0F
Seriat Number: Date
PERFORMANCE CHECK RECORD
Paragraph Check Minimum Reading Maximum
&1 Calibrator
step f amplitude 9.8 div 10.2 div
step h risetime none 3usec
512 Magnitier T
stepc X1 9.5 div 10.5 div
stepd X5 9.5 div R 10.5 div
X10 9.5div 10.5 div
513 Bandwidth
stepc AC coupling 7.1 div nene
514
step © Beam Finder Intensified beam _yesorno
02677-1
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: Figure 52
INTENSITY HiGH GATE RESP -
LIMIT ADJ TP30I  VOLTAGE ADJ ADJ NOo!
R326 ~2950V R302 clio
) Al
FLOOD GATE RESP
PATTERN ADJ NOe2
ADJ ClI3
R348
ocC
BALANCE
ADJ Y- ALIGN
PHASE / R253 R336
X5 GAIN BANDWIDTH XI0 GAIN. | HORIZ RESP HORIZ RESP
ADJ SWITCH ADJ ADJ NOe3 ADJ NOg2
| R248 5202 R246
X1GAIN g’ e g B\t bty . = A3
Aoy - L T T ==y
3250 . B o ] / '- . '> N i
2 IS 1; o <o A TP404
: : -l00V
TP40O2
+15V
TP4O
+100V
A7
VERNIER TP403 -100V ~-1246V +100V ADJ
BAL ADJ -1246V  ADJ  ADJ R4I2
R207 R449 R434
PHASE HORIZ RESP +15V ADJ
ADJ ADY NOo! R423
€203 c210 100F-A~2

Figure 2. Adjustment Locations
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, o Figure 6-1
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Section VI
Paragraphs 6-1 to 66

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

62. This section contains -information for ordering
replaceable parts for the instrument. Table 6-2 lists the
parts in alpha-numerical order of their reference
designations and provides the following information for
each item:

a. HP Part Number.

b. Total quantity {TQ) used in instrument; given only
first time a part number is listed.

¢. Description of part; see Tabte 61 for list of
reference designators and abbreviations.

63. Mechanical parts are listed by reference designation

64. ORDERING INFORMATION.

65 To order 3 replacement part from the
Hewlett-Packard Company, address the order or inquiry to
the nearest Hewlett-Packard Sales/Service Office (list in
rear of manuat) and supply the following information:

a. HP Part Number of item(s).

b. Model number and eight-digit serial number of
instrument.

¢. Quantity of parts desired.

66. To order a part not listed in Table 6-2, provide the
following information:

a. Model number and eight-digit serial number of the

in Table 6-2, and identified in Figure 6-1.

instrument.

Table 6-1. Reference Designators And Abbreviations

REFERENCE DESIGNATORS
A = Jusembiy E = mise. electennic part M s meter TBh = terminal board
AT ® attenuatur, F = fuse MP = mechanical part TF « test point
resistive termination FL = Diter P 3 plug u = microcircuit{nun-repairable)
B = motor, fian i = hardware PS a power supply v * vacuum tube, neon bulb,
c = capacitor  (og = integrated circuit Q 2 trnsistor photncell, ete.
cp 2 coupling + = ek R = resistor VR = voltage regulator (diode)
CR 2 dudy X z relay ]T a the enilstor W = cable
DL = delay line L = jniluctor 5 = switch X = gocket
DS = device sigmaling (lamp) LS * xpeilier T = transformer ¥ = erystal
ABBREVIATIONS

A = ampere(s) Gor * perminign minat = minatire a-b = glow-blow
ampl = amplifier(s) G = i (10) nunk. = momentary Se = gelenium
assy = asvembly kl » luss mte = muounting sect + gection{s)

grd a grognd(ed) my. = mylar gemivon = jemiconductoe(s)
bk = buard(s) 9 R = silicen
bp = bandpiss H 2 henry(tes) n 2 pann {1077} sl » silver

=2 Hy = mEreyr nfe = pormully closed sl = alide
t' = cfnt:. (10" %) he z huur(,-‘}y Na = neon Y sp a aingle pule
“; * carbun HP = Hewlett-Packard n/o = normally open spl = special
e T Cfmf“-"rﬂﬂ‘:k‘\’t“ Hz = hartz npo * negative pusitive zery st = single throw
::L : :::;E:c (2zero temperature st = standard
ruu- « coelfielont if. a jutermediate freq coefficlent)
cam = ¢ommon impg = impresnited nur = not sepurately Ta a tankalum
camp = compusition ek = incandvseent ceplaceable 1k a thme delay
conn = connector(s) ingt = lﬂc-lli.(.ih‘(.il . TD s tunnel disde(s)
CRT s cathudu=ray tube ns 3 nsulation{ed} uld = order by duseription tgt 1 m{ﬂ;l‘e
oW « clickwise it = internal ox 2 unche Ti * Lltaniuim
1 3 12 ok = tulerance

¢ = dect (10 ) R 2 Wilo (107} p a paeo (107 "7y trim - atrimmer
depe « geposited earbun } pu = printeriietched) ciceuit{s}
dp = double pole -3 2 puund(s) PGM H program u = micro “0-6)
13 » duuble throw lew = lover piv = peak inverse vilage{s)

lin 3 Linear tiper plo = part of = volt(sk
elect. = electzolytic lug. = loganthmic fpep paly = polystyrene var = variable
encap = encagsujated Ipt * iow-puas filter(s) pore = purcelain
ext = gaternal -3 pus = podition(s} W = watt (s}

m = milis (10 ) pot. a putentiometer (s} w/ = with
F a farad{s) M s mega {107} ph-pt = peak~tu-peak w/o = without
tet = {leld=elfect transistoe(s} metflm = metaf film rect » rectifier(s) w¥ile = de working volt{s}
Ixd = fixed metox = metal oxide ef = radio frequency ww = wirewound

026771
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Paragraphs 6-7 to 6-15

b. Description of part in¢luding function snd location.

6-7. Component descriptions given in Table 6-2 are as
complete as possible to assist in obtaining replacement
parts from manufacturers other than HP. However, many
parts are manufacturered only by HP, or are produced by
other manufacturers to HP proprietary specifications, and
are therefore available only from HP. Actual manufacturer
and manufacturers part number for non-HP parts will be
supplied upon request. Contact the pearest HP
Sales/Service Office.

68. OPTION 21 REPLACEABLE PARYS.

a. REFERENCE DESIGNATIONS. The  unit
numbering method of assigning reference designations has
been used to identify assemblies and sub-assemblies. The
block numbering system has been used to identify detail
parts. This method has been expanded as much as
necessary to adequately cover the various degrees of
subdivision of the equipment. An example of this
numbering method Is illustrated by the following:

- Al A3 R100
Subassemnbly Subassembly Class and No.
designation designation of irem

Read as: First {100} resistor {R) of third {3) subassembly
{A) of first {1} subassembly (A).

b. REFERENCE DESIGNATION PREFIX. Partial
reference designations are used on the illustrations. The
partial reference designations consist of the class letter(s)
and the identifying item number. The complete reference
designations may be obtained by placing the proper
subassembly prefix(es) before the partial reference

6-2
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designations. The main subassembly prefix is Identified in
the figure title or notes accompanying the jllustration.
Secondary subassemblies are enclosed in broken lines with
the subassembly prefix listed in the upper left-hand corner
of the box. Components not mounted on an assembly
have only the basic reference dasignation.

6-9. MAINTENANCE PARTS LIST,

610. Table 63 lists those parts not mounted on an
assemnbly, all subassemblies and their maintenance parts,
The subassemblies are listed in numerical sequence.
Maintenance parts for each subassembly are listed
alphabetically-numerically by class of part. Table 6-3
provides the following information: {1} The complete
reference designation of each subassembly or part; (2)
noun name and brief description.

611, Printed circuit boards, assembly boards, modules,
etc., are listed first as individual items in the maintenance
parts list. The individual circuit board, assembly board,
module etc., is then broken down by components into
separate parts listings. When there is a redundency of
components on a subsequent subassembly, reference is
made to the previously listed description.

6-12. LIST OF MANUFACTURERS.

613, Table 6-4 lists the manufacturers of parts used in
the equipment. The table includes the manufacturer’s code
used in Table 63 to allow identification of the
manufacturers.

6-14. STOCK NUMBER IDENTIFICATION.

6-15. Allowance Parts List {APL) issued by the Electronic
Supply office {ESO) includes Federal Stock Numbers and
Source Maintenance and Recoverability Codes. Thereore,
reference should be made to the APL prepared for the
equipment for stock numbering information.
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Table 6-2. Replaceable Parts Table 6-2
Ref Description
Desig HP PartNo. | TQ {Refer to Table 6-1.}
Al 00180-66536 ] A: calibrator, gate amplifier and high voltage regulator
A2 00180-66533 1 A: output amplifier
A3 00180-66531 1 A: horizontal amplifier
Ad 00180-66535 1 A: high voltage oscillator
Ab 00180-66534 1 A: high voltage rectifier
AB 00180-66532 1 A: Tow voltage rectifier
A7 00180-66513 1 A: low voltage power supply
AB 00180-61101 1 A: high voltage rectifier tripler
A9 00180-61902 1 A: display switch
C101 0160-:0168 5 C: fxd my 0.1 uF 10% 20 wVdc
C102 0160-0207 1 C: fxd my .01 uF 5% 200 wVdc
c103 0160-0162 12 C: fxd my .022 uF 10% 200 wVdc
c104 0160-0162 C: fxd my .022 uF 10% 200 wVdc
C105 0160-0162 C: fxd my .022 uF 10% 200 wVdc
C106 0160-0162 C: fxd my .022 uF 10% 200 wVdc
c110 0132-0004 1 C: var pol» 0.7-3 pF 350 wVdc
cii 0150-0059 1 C: ixd cer 3.3 pF 502 wVdc
C112 0140-0180 1 C: fxd mica 2000 pF 2% 300 wVdc
Ct13 0121-0168 1 C: var teflon 0.2-15 pF 600 wVdc
Cci14 0160-0162 C: wxd my .022 uF 10% 200 wVdc
C115 0180-0039 1 C: fxdelect 100 uF —-10 +75% 12 wVdc
C116 01500061 1 C: fxd cer 20 pF 10% 100 wVdc
€120 0180-0155 3 C: fxd Ta 2.2 uF 20% 20 wVdc
ci21 0140-0189 2 C: fxd mica 5825 pF 2% 300 wVdc
Ct22 0140-0189 C: fxd mica 5825 pF 2% 300 wVdc
c123 01800089 ] C: fxd efect 10 uF —10 +100% 150 wVdc
C127 0180-0155 C: fxd Ta 2.2 uF 20% 20 wVdc
ciz8 ¢180-0155 C: fxd Ta2.2 uF 20% 20 wVdc
c201 0170-0022 1 C: fxd my 0.1 uF 20% 600 wVdc
G202 0150-0075 1 C: fxd cer 4700 pF —20 +100% 500 wVdc
c203 0131-0004 1 C: var mica 16-150 pF 175 wVdc
Cc204 01400231 1 C: fxd mica 440 pF 1% 300 wVdc
C25 01600162 C: fxd my .022 uF 10% 200 wVdc
C206 01600162 C: fxd my .022 uF 10% 200 wVdc
c210 0132-0007 3 C: vargt.7-3 pF 350 wVdc
cn 0160-0162 C: fxd my .022 uF 10% 200 wVdc
Cc212 0170-0040 2 C: fxd my .047 uF 10% 200 wVdc
C213 0132-0007 C: varg!.7-3 pF 350 wVdc
C214 0160-2235 1 C: fxd cer .75 pF 500 wVdc
c218 01600162 ‘ C: fxd my .022 uF 10% 200 wVdc
C219 01600162 C: fxd my .022 uF 10% 200 wVdc
€220 0130-0197 4 C: fxd Taelect 2.2 uF 10% 20 wVdz
cn 01800197 C: fxd Taelect 2.2 uF 10% 20 wVdc
63
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Table 6-2 Table 6-2. Replaceable Parts (Cont’d}
. Ref Description
Desig HPPartNo. | TQ {Refer to Table 6-1.)
C222 0160-0162 C: fxd my .022 uF 10% 200 wVdc
C226 0180-0197 C: fxd Taelect 2.2 uF 10% 20 wVdc
Cc227 0180-0197 C: fxd Taelect 2.2 uF 10% 20 wVdc¢
C228 0180-0218 1 C: ixd Taelect .15 uF 35 wVdc
c229 0132-0007 C: vargl .7-3 pF 350 wVdc
€230 0160-0162 C: fxd my .022 uF 10% 200 wVdc
c231 0170-004C C: fxd my .047 uF 10% 200 wVdc
C301 0180-0076 1 C: fxd elect 20 uF 25 wVdc
C302 0160-2486 1 C: fxd cer .0045 uF 3500 wVde
C303 0170-0019 1 C: fxd my .1 uF 200 wVdc
C307 0180-0097 2 C: fxd elect 47 uF 10% 35 wVdc
C308 01600380 1 C: fxd my .22 uF 10% 200 wVdc
C309 0160-0907 3 C: #xd cer.01 uF 5000 wVde
C310 01600907 C: fxd cer .01 uF 5000 wVdc
c3n 0160-2320 3 C: fxd cer .01 uF 5000 wVdc
C315 0160-2320 C: fxd cer .01 uF BO00 wVdc
C316 0160-0907 C: fxd cer .01 uF 5000 w\Vde
Cc317 0160-2320 C: fxd cer .01 uF 5000 wVdc
C318 NSR: p/o A8
Cc319 NSR: p/o A8
C320 NSR: p/o A8
c3n NSR: p/o AB
C401 0180-1811 1 C: fxd elect 100 uF —10 +75% 20 wVdc
C402 0160-0151 2 C: fxd cer 0047 uF 4000 wVde
C404 0160-0151 C: fxd cer 0047 uF 4000 wVdc
C405 0180-1808 1 C: fxd elect 430 uF —10 +50% 200 wVdc
C406 0160-0168 C: fxd my.1 uF 10% 200 wVdc
c407 0180-0100 2 C: fxd Taelect 4.7 uF 10% 35 wVde
€408 0180-1810 2 C: fxdelect 18 uF —10 +50% 150 wVdc
C412 0180-1865 1 C: fxd elect 2100 uF —10+75% 40 wVdc
C413 01602168 C: fxd my .1uF 10% 200 wVdc
C414 0180-0097 C: fxdelect 47 uF 10% 35 wVdc
Cc418 0180-1809 1 C: fxd elect 3400 uF —10 +75% 25 wVdc
C419 0160-0168 C: fxd my .1 uF 10% 200 wVdc
C420 01800097 1 C: fxd elect 47 uF 10% 35 wVdc
C424 0180-1807 1 C: fxd elect 290 uF —10+50% 200 wVdc
C425 0160-0168 C: fxd my .1 uF 10% 200 wVdc
CA426 01800100 C: fxd Taelect 4.7 uF 10% 35 wVdc
C427 0180-1810 C: fxd elect 18 uF 150 wVdc
CR101 1901-0179 1 CR: Si {special)
CR102 1901-0040 20 CR: Si (Special)
CR103 1901-0040 CR: Si (special)
CR104 1901-0040 CR: Si {special)
CR10s 1901-0040 CR: Si {special)
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Model 180F Section VI
Table 6-2. Replaceable Parts {Cont'd) Table 6-2
Ref Description
Desig HP PartNo. | TQ (Refer to Table 6-1.)

CR109 1901-0029 2 CR: Si (special)
CR1%0 1901-0029 CR: Si {special}
CR11t 1901-0040 CR: Si (special)
CR112 1901-0436 2 CR: Si {special}
CR113 1901-0436 CR: Si {special}
CR115 1901-0096 4 CR: Si (special)
CR116 1901-0096 CR: Si {Special)
CR117 1801-0096 CR: Si {special)
CR201 1901-0096 CR: Si {special)
CR202 5080-0464 4 CR: Si {speciat)
CR203 1801-0040 CR: Si (special)
CR204 5080-0464 CR: Si [special)
CR205 1901-0040 CR: Si (special)

' CR206 1901-0040 Ca: Si {special)
CR207 £080-0464 CR: Si {special)
CR208 5080-0464 CR: Si (special)

_ CR209 1901-0040 CR: Si {special)
CR301 1901-0049 5 CR: Si (speical)
CR302 1901-0341 2 CR: Si {special)
CR303 1901-0040 CR: Si (special)
CR307 1901-0341 CR: Si {special)
CR308 NSR: p/o A8
CR309 NSR: p/o A8
CR310 NSR: p/o AB
CR401 1901-0049 CR: Si (special)
CR402 1901-C049 CR: Si 'special)
CR403 1901-0049 CR: Si {special)
CR404 1901-0049 CR: Si (special)
- CR«5 1901-0040 CR: Si {special}

CR406 1901-0040 CR: Si (special)
CR407 1901-0040 CH: Si {special)
CR408 1901-0028 7 CR: Si {special)
CR409 1901-0028 " CR: Si (special)
CR410 1901-0023 CR: Si (special)
CR411 1901-0028 CR: Si {special)
CR412 1801-0026 2 CR: Si {special)
CR413 1901-0415 8 CR: Si (speical)
CR414 1901-0415 CR: Si {special)
CR415 1901-0415 CR: Si (special)
CR416 1901-0415 CR: Si {special)
CR417 1901-0040 CR: Si {special)
CR419 1901-0040 CR: Si {special)
CR420 1901-0040 CR: Si {special)
CR421% 1901-0415 . CR: Si (special}
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Section VI Model 180F
Table 6-2 Table 6-2. Replaceable Parts {Cont’d)
Ref Description
Desig HPPartNo. | TQ {Refer to Table 6-1.)
CR422 1901-0416 CR: Si (special)
CR423 1901-0415 CR: Si (special)
CR424 1901-0415 CR: Si {special)
CR425 1901-0040 CR: Si (speical)
CR426 1901-0028 CR: Si (special)
CR427 1901-0028 CR: Si (special)
CR428 1901-0028 CR: Si {spelcal)
CR429 1901-0028 CR: Si {special)
CR430 1901-0026 CR: Si {special)
CR432 1901-0040 CR: Si {special)
CR433 1901-0040 CR: Si (special)
CR434 1901-0040 CR: Si (special)
DS4aM 14500359 1 DS: incandescent, 28V
Et 3i00-1580 '8 Spacer: ceramic
E2 1200-0043 5 Insufator: transistor
E3 1400-0076 1 Clip: fuse
E4 00180-05401 1 Insulator: L. V. Board
ES 0340-0114 4 Insulator: bushing
E6 0340-0039 2 Insulator: teflon {on AB)
F30 21100012 2 F: 0.5A 250V (1 spare)
F401 2110-0005 4 F: 1.6A 125V slow blow {2 spares)
F402 2110-0005 F: 1.6A 125V slow blow
F403 2110-0065 .2 F: 0.375A 250V (1 spare)
F404 21100002 4 F: 2A 250V {2 spares)
F405 21100002 F: 2A 250V
F406 21100067 2 F: 0.3A 250V {1 spare)
FL401 9100-2483 1 FL: line
Hi 00180-25703 1 Nut: Horizontal Position Pot
H2 00180-45404 1 Insulator: Focus
H3 00180-45403 3 Insulator: bushing
H4 00180-45402 i Insulator: bushing
H5 00180-23701 1 Shalt: beam finder
HE 00180-24702 5 Standofi: A1 board
H7 00180-24701 4 Standoff: transformer
H8 00180-09105 1 Clip: dag ground
H9 00180-09304 1 Clip: ground
H10 1400-0439 8 Clip: component
H11 1400-0090 4 Washer: neoprene
H12 03800724 2 Spacer: Post type
H13 14000325 4 Clamp: cable
H14 1400-0018 1 Clamp: cable
H15 1400-0025 1 Clamp: cable
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; Model 18QF Section VI
Table 6-2. Replaceable Parts {Cont’d)} Table 6-2
Ref Description
Desig HP PartNo. | TQ (Refer to Table 6-1.
H16 1400-0093 1 Clamp: cable
H17 14000116 1 Clamp: cable
_ Hi8 5020-0495 109 Pin: interconnection, square
H19 0362-0063 109 Clip: square pin
N 1251-0137 1 J; female 32 pin
J2 0363-0006 2 J: spring contact
J101 12500083 6 J: BNC female
J102 12510229 2 J: banana female
J103 12510229 J: banana female
J104 00180-6101 1 J: binding post
Ji105 1250-0083 J: BNC female
- 3106 1260-0083 J: BNC female
Ji07 1250-0083 J: BNC female
J108 1250-0083 J: BNC female
'J201 1250-0083 J: BNC female
J402 1510-0038 1- J: binding post
L101 9140-0047 1 L: fxd 20uH 10%
L102 9140-0179 6 L: fxd 22 uH 10%
L105 9140-0179 L: fxd 22 uH 10%
L107 9140-0179 L: fxd 22 uH 10%
L108 9140-0179 L: fxd 22 uH 10%
L200 9140-0179 L: fxd 22 uH 10%
L202 9140-0179 L: fxd 22uH 10%
L203 9170-0029 1 L: bead
L301 91400071 1 L: fxd 22 uH 10%
L302 50600435 1 L: trace align
L303 0018065601 1 L: Y align
MP100 00180-67404 2 Knob: horizontal magnifier
MP101 00180-6740? 1 Kneb: horizontal position
MP102 00180:67404 - Knob: horizontal display
MP103 00180-05002 1 Lever: horizontal position, fine
MP104 03700432 1 Knob. lever
MP105 0370-0350 1 Pushbotton: find beam
MP106 03700348 1 Knob: intensity
MP107 00180-67401 1 Knob: focus
MP108 00180-67403 1 Knob: scale
MP109 50400453 1 Insulator: control
MP110 00180-23202 2 Coupler: short
MPI111 00180-23201 1 Coupler: focus
MP112 0905-0331 1 Gasket: CRT
MP113 5040-0444 1 Shield: light
MP114 10178A 1 Filter: mesh contrast
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Table 6-2 Table 6-2. Replaceable Parts {Cont’d)
Ref Description
Desig HP PartNo. | 70 (Refer to Table 6-1.)
MP115 50200476 1 Bezel: CRT
MP116 0018000227 1 Panel: front
MP116 00180-00228 1 Panel: front (Option 21 only)
MP117 00180-00226 1 Panel: sub
MP118 00180-00225 1 Panel: rear
“MP119 0018060111 1 Chassis assembly: power cabinet
MP120 0018060112 1 Chassis assembly: diaplay cabinet
MP121 00180-24720 1 Spacer: front
MP122 00180-24715 2 Spacer: side
MP123 00180-24713 1 Spacer: rear
MP124 00180-24711 1 Bar: identification
MP124 00180-24717 1 Bar: identification {Option 21 only)
MP125 00180-00602 1 Shield: CRT
"MP126 43200201 1 Ring: rubber
MP127 0018001218 1 Bracket: trace align coil -
MP128 0018064108 L Cover plate: high voltage supply
MP129 00180-25401 1 Insulator: cover plate
MP130 0018043101 1 Guide: left plug-in
MP131 00180-43102 1 Guide: right plug-in
MP132 00180-01209 1 Bracket: connector
MP133 00180-01210 1 Bracket: transformer: front, bottom
MP134 0018001222 1 Bracket: transformer: front, top
MP135 00180-01215 1 Bracket: transformer: rear, bottom
MP136 0018001223 1 Bracket: transformer: rear, top
MP137 0016001227 1 Brocket: capacitor
MP138 0018001208 1 Bracket: comtrol mounting
MP139 00180-01241 i Bracket: shock mounting
MP140 1520-0071 2 Shack mount: CRT
MP141 0018001243 1 Bracket: cabinet top
MP142 00180-01206 1 Bracket: transitor
MP143 0018004703 1 Support: transformer
MP144 00180-61103 1 Heat sink assembly: transistor
MP145 0018061104 1 Heat sink assembly: transistor
MP146 5040-0447 2 Foot: rear, long
MP147 5040-0446 2 Foot: rear, short
MP148 0018044106 1 Cover: fuse
MP149 04000010 1 Gromemet: ,2501. D.
MP150 43200007 1 Extrusion: rubber
MP151 00180-6120Q 1 Ciamp: ‘shock mount assembly
MP152 00180-64401 i Cover assembly: oscilloscope
MP153 00180-62602 1 Casting: rear
MP154 0403-0019 4 Foot: bottom
MP155 5040-0459 1 Handle: case
MP156 00180-24718 2 Spacer: handle
MP157 00180-22301 2 Keeper: handle
MP158 1205-0063 3 Heat Sink: dual transistor
MP159 43200231 1 Gasket: RFI
68
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Table 6-2. Replaceable Parts {Cont’d) TFable 6-2
Ref Description
Desig P parcio. | 70 (Refer to Table 6-1.)
P401 1251-0037 1 Connector, power plug {p/o W401}
Q101 1854-0019 B Q: Sinpn (special)
Q102 1854-0019 Q: Sinpn {special} |
Q103 18530038 3 Q: Sipnp (special)
a1 1854-0271 1 Q: Sinpn {special)
Q105 1853-0009 3 Q: Sipnp (special}
Q106 1854-0234 2 Q: Sinpn 2N3440
Q107 18540234 Q: Sinpn2N3440
Q108 1854-0071 10 Q: Sinpn {special)
Q109 1854-0071 Q: Sinpn (special)
Q110 18530016 2 Q: Sipnp (special)
Qi 18530016 2 Q: Sipnp (special)
Q201 18550020 1 Q: Si field-effect n channel {special)
Q202 1854-0083 1 Q: Sinpn {speciah)
Q203 18500158 1 Q: Sipnp 2N2635
Q204 1854-0019 Q: Sinpn (special)
Q205 1854001 Q: Sinpn (special)
Q206 1854-0019 Q: Sinpn {special)
Q207 1854-0019 Q: Sinpn {special)
Q208 18530009 Q: Sipnp (special)
Q209 1854-005¢€ 2 Q: Sinpn2N3119
Q210 1853-0038 Q: Sipnp (special)
L6741} 18530009 Q: Sipnp (special)
Q212 1854-0056 Q: Sinpn 2N3119
Q213 1853-0038 Q: Sipnp (special)
Q301 1854-0023 1 Q: Sinpn (special)
Q302 1854-0071 Q: Sinpn {special)
Q303 1854-0039 3 Q: Sinpn 2N3053
Q304 1854-0291 1 Q: Sinpn {special)
Q40 1854-0063 4 Q: Sinpn 2N3055
Q402 1854-0090 2 Q: Sinpn [special)
Q403 1854-0087 2 Q: Si npn {special)
Q404 1854-0071 Q: Sinpn {special}
Q405 1854-0039 Q: Sinpn2N3053
Q406 1854-0063 Q: Sinpn 2N3055
Q407 1854-0071 Q: Sinpn (special)
Q408 1854-0071 Q: Si npn (special)
Q409 1854-0039 Q: Sinpn2N3053
Q410 1854-0063 Q: Si npn 2N3055
Q41 18540071 O Sinpn {special}
Q412 1854-0071 Q: Sinpa (special)
0413 1854-0090 Q: Sinpn (special)
414 1854-0063 Q: Sinpn2N3055
Q415 1854-0087 Q: Sinpn [special)
Q416 1854-0071 Q: Sinpn {special)
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Table 6-2 Table 6-2. Replaceable Parts {Cont’d)
Ref Description
Desig HP PartNo. | TQ {Refer to Table 6-1.)

R101 0757-0438 8 R: fxd metflm 5.11k ohms 1% 1/8W
R102 0757-0407 6 R: fxd metflm 200 ohms 1% 1/8W
R103 0757-0407 R: fxd metflm 200 ohms 1% 1/8W
R104 0757-0401 8 R: fxd metflm 100 ohms 1% 1/8W
R105 07570458 1 R: fxd metflm b1.1k ohms 1% 1/8W
R106 2100-1904 1 R: var comp 10k ochms 20% 1/4W
R107 0757-0281 3 R: fxd metflm 2.74k ohms 1% 1/8W
R111 0757-0401 R: fxd metflm 100 ochms 1% 1/8W
R112 0757-0401 R: fxd metflm 100 ohms 1% 1/8W
R113 0757-0401 R: fxd metflm 100 chms 1% 1/8W
R114 07570290 1 R: fxd metfim 6.19k chms 1% t/8W
R115 07570724 1 R: fxd metiim 392 ohms 1% 1/8W
R116 0757-0461 1 R: #xd metflim 68.1k ohms 1% 1/8W
R117 0757-0727 1 R: txd metflm 562 ohms 1% 1/4W
R112 07617-0407 R: fxd metfim 200 chms 1% 1/8W
R119 07570756 2 R: fxd metfim 13k ochms 1% 1/4W
R120 0757-0469 1 R: fxd metilm 150k ohms 1% 1/8W
R121 0757-0756 R: fxd metfim 13k ohms 1% 1/4W
R122 0687-1011 1 R: fxd car comp 100 ohms 10% 1/2W
R125 0757-0280 10 R: fxd metflm 1000 ohms 1% 1/8W
R126 07570760 3 R: xd metflm 20k ohms 1% 1/4W
R127 0757-0416 1 R: fxd metfim 511 ohms 1% 1/8W
R128 0757-0441 2 R: #xd metfim 8250 ohms 1% 1/8W
R129 0757-0438 R: ixd metilm 5110 ohms 1% 1/8W
R130 0757-0434 5 R: fxd metflm 3650 ohms 1% 1/8W
R131 0757-0283 6 R: fxd metflm 2000 ohms 1% 1/8W
R132 0757-0421 1 R: fxd metflm 825 ohms 1% 1/8W
R133 07610083 1 R: fxd metox flm 68k ohms 5% 1W
R136 0757-0760 R: xd metfim 20k ohms 1% 1/4W
R137 0757-0468 3 R: fxd metflm 130k ohms 1% 1/8W
R138 0752-0468 R: fxd metilm 130k ohms 1% 1/8W
R139 06830275 5 R: fxd comp 2.7 ohms 5% 1/4W
R140 0757-0283 R: fxd metfim 2000 ohms 1% 1/8W
R141 0757-0407 R: fxd metflm 200 ohms 1% 1/8W
R142 0757-0760 R: fxd metfim 20k ohms 1% 1/4W
R143 0698-5418 1 R: fxd metflm 50 ohbms 0.1% 1/8W
R144 0693-5419 1 R: fxd metflm 1950 ohms 0.1% 1/8W
R145 0698-5421 1 R: fxd metflm 12.82k ohms 0.1% 1/2W
R149 0757-0451 2 R: fxd metflm 24,3k ohms 1% 1/8W
H150 0757.0438 R: fxd metflm 5110 ohms 1% 1/8W
R151 0757-0446 3 R: fxd metfim 4320 ohms 1% 1/8W
R152 0757-0451 R: fxd metflm 24,3k ohms 1% 1/8W
R153 0757-0438 R: #xd metfim 5110 ohms 1% 1/8W
]154 0757-0436 R: fxd metflm 4320 obms 1% 1/8W
R155 0757-0431 2 R: fxd metflm 2430 obms 1% 1/8W
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rable 6-2. Replaceable Parts (Cont’d) Table 6-2
Ret Description
Desig HPPartfNo. | TQ. {Refer to Table 6-1.}
R156 0757-0283 R: fxd metflm 2000 ohms 1% 1/8W
R157 0757-0438 R: fxd mettim 5110 ohms 1% 1/8W
R158 0757-0431 R: fxd metflm 2430 ohms 1% 1/8W
R1%9 0757-0283 f: fxd metflm 2000 ohms 1% 1/8W
R160 0757-0438 A: fxd metfim 5110 ohms 1% 1/8W
R151 06830275 R: fxd comp 2.7 ohms 5% 1/4W
R162 06830275 R: fxd comp 2.7 ohms 5% 1/4W
R201 0757-0465 7| R: fxd metfim 100k snms 1% 1/6W
R202 0757-0344 1 R: fxd metflm 1 megohms % 1/4W
R203 0757-0401 R: fxd metfim 100 ohms 1% }/8W
R2M 0761-0076 1 R: fxd metfim 18k ohms 5% 1W
R205 0757-0282 1 R: fxd metflm 221 nhms 1%, 1/8W .
R206 0757-0347 1 R: fxo metflm 274k ohms 1% 1/2W F
]207 2100-1418 1 R: var comp 50k ohms 29.‘4 15w
R208 0757-0440 2 R: fxd metfim 7500 oh/rns 1% 1/8W
R209 '0698-5420 1 R: fxd metflm 3874 ojims 0.1% 1/8W
R210 07570463 2 R: fxd metfim 82.5k ohrm 1% 1/8W
R211 2100-2089 1]  R: var comp 50k ohms' % 12w -
R215 0757-0441 R: fxd metfim 8250 ohms 1% 1/8W ' :
R216 0757-0792 i R: fxd metiim 681k ohms 1% vaw | . I
R217 0757-0401 Vo R: fxd metflm 100 chms 1% 'I'IBW u .
R218 21002076 1 R: var comp lOOk ohms 20% (laciuda R221)
R219 21570460 4 R: fxd metflm 61 9 ohms 1% /8w |
R220 0757-0401 R: fxd metfl.n 100 ohms 1% IIBW !
R2Z : NSR: p/o R218 !
R222 0757-0283 R: fxd metfim 2000 ohms 1% 1/8W
R223 0757-0764 3 R: fxd metflm 33,2k chms 1% 1/4W
R225 0752-0741 2 R: fxd metfim 2430 ohms 1% 1/4W
R226 0757-0401 R: fxd metilm 100 ohms 1% 1/8W
R229 0757-0281 R: fxd metiim 2740 ohms 1% 1/8W
R230 0757-0443 2 R: fxd meifim 11k chms 1% 1/8W
R231 0757-0434 R: fxd metfim 3650 ohins 1% 1/8W
R232 0757-0736 2 R: fxd metfim 1500 chms 1% 1/4W
R234 0757-0846 2 R: fxd metfim 22.1k ohms 1% 1/2W
R235 07510413 2 R: fxd metfim 392 ohms 1% 1/8W
R237 0757-0407 R: fxd metfim 200 onms 1% 1/8W
R238 0757-0841 2 R: fxd metflm 12.1k ohms 1% 1/2W
R279 0757-0448 1 R: {xd metfim 1§.2k ohms 1% 1/8W
A244 06830275 R: txd comp 2.7 ohms 5% 1/4W
R245 0757-0388 5 R: fxd metflm 30.1 obms 1% 1/8W
R246 2100-1770 1 R: var ww 100 chms 10% /2w
R247 0757-0284 ] . R: 7xd nettim 150 ohms 1% 1/8W
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Table 6-2 Table 6-2. Replacesble Parts {Cont’d)
Ref . Description
Desig HPPartNo. | TQ ‘ {Refer to Table 6-1.)
R248 2100-1771 1 R: var ww 200 ohms 10% 1/2W
R249 0757-0411 1 R: fxd metiim 332 ohms 1% 1/8W
R250 2100-1773 2 R: var ww 1000 ohms 10% 1/2W
R25% 0757-0428 1 R: fxd metfim 1620 ohms 1% 1/8W
R252 0698-3416 2 R: fxd meti!m 21.5k ohms 1% /2
A262 21000741 1 R: var ww 5000 ohms 5% 1W
R254 0698-3416 R: fxd metflm 21.5k ohms 1% 1/2W
R257 0757-0468 R: fxd metfim 130k ohms 1% 1/8W
1258 0757-0440 R: fxd metflm 7500 ohms 1% 1/8W
R259 0757-0427 1 R: fxd metflm 1500 ochms 1% 1/8W
R261 0757-0741 R: fxd metfim 2430 ohme 1% 1/4W ’
R262 0757-0281 R: fxd metflm 2740 obhms 1% 1/8W
R263 0757-0200 1 R: fxd metflm 5620 ohms 1% 1/8W
R264 0757-0443 A: fxd metflm 11k ohms 1% 1/8W
R268 0757-0434 R: fxd metfilm 3650 ohms 1% 1/8W
K269 0757-0736 R: fxd metflm 1500 chms 1% 1/4W
/270 0757-0413 R: fxd metflm 392 ohms 1% 1/8W
A2 0757-08443 R: fxd metflm 22.1k ohms 1% 1/2W
R273 0757-0407 R: fxd metfim 200 obms 1% 1/8W
R275 0757-0841 R: fxd metfim 12.1k ohms 1% 1/2W
R301 0683-0275 R: fxd comp 2.7 ohms 5% 1/4W
/302 2100-0544 1 R: var metfim 200k ohms 20% 3/4W
R303 0757-0138 1 R: fxd metfim 909k ohms 1% 1/2W
R304 0767-0442 2 R: fxd metfim 10k ohms 1% 1/8W
R305 0698-7182 1 R: fxd car fim 30 megohms 1% 2W
R310 0686-1025 1 R: fxd comp 1000 chms 5% 1/2W
+ R313 0757-0442 R: fxd metfim 10k ohms 1% 1/8W
" R34 0757-0438 R: fxd metfim 56110 ohms 1% 1/8W
R315 0698-3553 1 R: fxd metfim 2.49 megohm 1% 1/2W
R316 0757-0283 R: fxd metflm 2000 ohms 1% 1/8W
R317 0757-0280 R: fxd metfim 1000 chms 1% 1/BW
R318 07570465 R: fxd metflm 100k chms 1% 1/8W
R312 0757-0401 R: fxd metfim 100 ohms 1% 1/8W
R320 1 0757-0814 1 R: fxd metffm 511 obms 1% 1/2W
R321 0757-0465 R: fxd metflm 100k ohms 1% 1/8W .
R328 0683-2235 1 R: fxd metilm 22k chms 5% 1/4W ;
.R316 2100-1618 1 R: var comp 1 megohm 30% 1/2W
"R327 0836-0003 1 R: fxd depc 29 megohm 10% 1W
R328 0683-1055 1 A: fxd comp 1 megohm 5% 1/4W
R330 0757-0456 3 R: fxd metiim 43.2k ohms 1% 1/8W
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Table 6-2. Replaceable Parts {Cont'd) Table 6-2
Ref Description
Desig HPPartNo. | 70 {Refer to Table 1)
R331 0757-0460 R: fxd met’im 61.9k chms 1% 1/8W
R332 0757-0456 R: fxd meti'm 43.2k ohms 1% 1/8W
R333 (757-0460 R: fxd metflm 61.9k ohms 1% 1/8W
R334 2100-1903 1 R: var ww 5000 ohms 10% 2\W
R335 0757-0280 R: fxd metflm 1000 ohms 1% 1/8W
R336 2100-2030 1 R: var metfim 20k ohms 30% 1/2W
R337 0757-0280 R: fxd metfim 1000 ohms 1% 1/8W
R341 06835125 i R: fxd comp 5100 ohms 1% 1/4W
R342 NSR: p/o AB {220 kilohms 1/4W)
R343 0698-5677 1 R: fxd comp 8.25 megohm 6% 1W
R344 2100-1906 1 R: var comp 5 megohms 10% ©/2W
R345 0698-5678 1 R: fxd comp 16.25 megohms 5% 1W
R346 06831045 1 R: fxd comp 100k ohms 5% 1/4W
R347 2100-1905 1 R: #xd comp 60k ochms 20% 1/2W
R348 2100-2031 1 R: var metfim 50k ohms 30% 1/2W
R349 0757-0454 1 R: fxd metflm 33.2k ohms 1% 1/BW
R350 2100-1901 i R: var ww 100 ohms 10% 2W
R351 0757-0280 R: fxd metflm 1000 ohms 1% 1/8W
R3% 0757-0280 R: fxd metflm 1000 ohms 1% 1/8W
R35s 0757-0460 R: fxd metflm 61.9k ohms 1% 1/8W
R354 0757-0456 R: fxd metflm 43.2k ohms 1% 1/8W
R401 07570280 R: fxd metilm 1000 ochms 1% 1/8W
R402 0811-1788 1 R: fxdww 15 ohms 5% 2W
R403 0757-0465 R: fxd metflm 100k ohms 1% 1/8W
R404 0757-0280 R: fxd metfim 1000 ohms 1% 1/8W
R405 07570399 2 R: fxd mettlm 82.5 chms 1% 1/8W
R406 07570848 3 R: fxd méfflm 30.1k ohms 1% 1/2W
R407 0757-0200 3 R: fxd metfim 5620 ohms 1% 1/8W
R408 0757-0438 R: fxd metfim 5110 ohms 1% 1/8W
R409 0757-0764 R: fxd metfim 33.2k ohms 1% 1/4W
R410 0757-0388 ‘R: fxd metflm 30.1 ohms 1% 1/8W
R4t 0757-0200 R: fxd metflm 5620 ohms 1% 1/8W
R412 21001774 1 R: var ww 2000 ohms 10% 1/2W
R413 0757-0855 1 R: fxd metfim 68.1k ohms 1% 1/2W
R417 0757-0388 R: fxd metflm 30.1 ohms 1% 1/8W
R418 0757-0044 1 R: fxd metfim 33.2k ohms 1% 1/2W
R419 G311-1746 2 R: fxd ww 0.36 ohms 5% 2W
R420 0757-0463 R: fxd metflm 82.5k ohms 1% 1/8W
R421 0757-0480 1 R: fxd metflm 432k obms 1% 1/8W
R422 0757-0434 R: fxd metflm 3650 ohms 1% 1/8W
R423 2100-1772 2 R: var ww 500 ohms 10% 1/2W
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Table -2 Table 6-2. Replaceable Parts {Cont’d)
Ref Description
Desig HP PartNo. | TQ _ {Refer to Table 6-1.)

R424 0757-0060 2 A: matfim 24.3k ohms 1% 1/2W
R428 07570388 R: fxd metilm 30.1 ochms 1% 1/8W
R429 0757-0848 R: fxd metfim 30.1k ohms 1% 1/2W
R430 0811-1746 R: fxd ww 0.36 ohms 5% 2W
R431 0757-0465 R: fxd metflm 100k ohms 1% 1/8W
R432 0757.0477 1 R: fxd metflm 332k ohms 1% 1/8W
R433 0757-0434 R: fxd metflm 3650 ohms 1% 1/8W
R434 2100-1772 R: var ww 500 ohms 10% 1/2W
R435 0757-0060 R: fxd metfim 24.3k ohms 1% 1/2W
]439 0811-1678 1 R: fxd ww 10 chms 5% 2w |
R340 0757-0465 R: fxd metflm 100k ohms 1% 1/8W 1
R441 0757-0280 R: fxd metflm 1000 ohms 1% 1/8W
R442 0757-0399 R: fxd metflm 82.5 ohms 1% 1/8W
R443 0757-0848 R: fxd metflm 30.1k ohms 1% 1/2W
R444 0757-0200 R: fxd metfim 5620 ohms 1% 1/8W
R445 0757-0465 R: fxd metflm 100k ohms 1% 1/8W
R446 0757-0764 R: fxd metflm 33.2k ~*.ms 1% 1/4W
R447 07570388 R: fxd metfim 30.% >hms 1% 1/8W
R448 0757-0436 R: fxd metflm 4320 ohms 1% 1/BW
449 2100-1773 R: var ww 1000 ohms 10% 1/2W
R4SY 0698-3416 1 R: fxd metfim 2.5k ohms 1% 1/2W
S101 3100-1344 1 S: rotary (includes R211)
5102 ‘ 3101-0977 1 S: pushbutton dpdt
s201 , 3101-0070 1 S: slide dpdt
9202 31010982 1 S: slide spdt
5203 3100-1345 1 S: rotary 3 position
S401 31010995 1 S: toggle, power
$402 310i-0i09 ] S: slide dpdt
T301 0018060801 | 1| T: highvohage
7401 9100-1129 1 T: power
TP301 1251-0206 5 TP: female
TP401 1251-0206 TP: female
TP302 1251-0206 TP: female
TP403 1251-0206 TP: female
TP404 1251-0206 TP: female
V301 2140-0018 2 V: neon {NE-ZE1)
V302 21400018 V: neon (NE-2E1)
Vv3io3 5083-9023 1 V: CRT
V4D 1940-0013 2 V: voltage reference 82V
V402 19400013 V: voltage reference 82V
VR301 1902-0045 - VR: zener 7.32V
VA302 1902-0025 | VR: zener 10V
VR401 19023096 : 1| VR: zener5.23V
VR402 1902-3354 2 VR: zener 54.9V
VR403 1902-3354 VR: zener 54.9V
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Moadel 180F Section VI
Table 6-2. Replaceable Parts ({Cont’d) Table 6-2
Hef Description
Desig HP PartNo. | TQ (Refer to Table 6-1.)
w1 0018061616 1 W: assy coax J1 to $101
w? 0018061625 1 W: assy vertical deflection
w3 00180-61650 1 W: assy sweep gate output
w4 0C180-61651 1 W: assy horizontal deflection
W5 00180-61653 1 W: assy low-voltage power supply
wé 00180-61657 ] W: assy horizontal magnitier
w? 0018061658 1 W: assy {T401) low-voltage transformer
w8 00180:61664 1 W: assy main harness
w9 00180-61646 1 W: assy, coax J1 to R158 (pfo W3)
w10 0018061647 1 W: assy, coax J1 to R155 {p/o W3)
witi 00180-61648 1 W: assy, coax J1 to R152 (p/o W3)
wi2 00180-61649 1 W: assy, coax J1 to R149 (p/o W3)
wi3 0018061609 1 W: assy, coax $101 to S201 {p/o W8)
wi4 00180-61633 1 W: assy, coax R101 1o R103 (p/o W8)
W15 00180-61642 1 W: assy, coax J1 to R132 (p/o W8)
w16 00180-61643 1 W: assy coax J1 to @101 {p/o W8)
w17 00180-61644 1 W: assy coax J11to R102 (p/o W8)
wis 00180-61645 1 W: assy coax calibrator {p/o W8)
w19 00180-61663 1 W: assy shielded power {p/o W8)
w101 0018061652 1 W: assy, coax display switch
w401 00180-61674 1 W: power {inciudes P401}
XF40 14000084 4 Holder: fuse, cartridge
XF402 1400-0084 Holder: fuse, cartridge
XF403 1400-0084 Holder; fuse, cartridge
XF404 1400-0084 Holder: fuse, cartridge
XV303 —_— Consists of:
1200-0037 1 Socket: CRT
1200-0050 7 Pin: CRT socket
12000408 1 Cover: CRT socket
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Model 180F Section VI
Table 6-3
Table 6-3. Option 21 Replaceable Parts
REF
DESIG DESCRIPTION
Al CIRCUIT BOARD, CALIBRATOR, GATE, AND HIGH vOLTAGE
CONTROL.: Printed circuit board w/all components
assembled for operation; mfr 28480, P/N
00180-66536.
A1C100 Not Used.
A1C1I01 Net Used,
A1C102 CAPACITOR, FIXED, MYLAR: 0.01 uF +5% 200 wVdc;
mifr 56289, P/N 192P10352 PTS.
A1C103 CAPACITOR, FIXED, MYLAR: 0.022 uF $10%; mfr 56289,
P/N 192P22392 PTS.
A1C104 CAPACITOR: Same 35 A1C103.
AIC105 CAPACITOR: Same as A1C103.
A1C106 CAPACITOR: Same as A1C103.
AlC107 Not Used,
to
A1C109
AICI110 CAPACITOR, VARIABLE, POLYSTYRENE: 0.7 to 3 pF 350 wVdc;
mir 72982, P/N 533-034-4R.
AICII CAPACITOR: MIL type CC20CJ3R3C
AlIC112 CAPACITOR: MIL type CM06FD202G03
A1C113 CAPACITOR, VARIABLE, TEFLON: 0.2 to 1.5 pF 600 wVdc;
mfr 72982, P/N 530-000.
AIC114 CAPACITOR: Same as A1C103.
AIC115 CAPACITOR, FIXED, ELECTROLYTIC: 100 uF, 12 wVdc;
mfr 56289, P/N 300 107G012CC2DSM,
AC116 CAPACITOR, FIXED, CERAMIC: 20 pF 100 wVdc;
mir 56289, P/N 53C47.
AICI7 " 'Not Used.
i {]
AICI19 :
£1C120 CAPACITOR, FIXED, TANTALUM: 2.2 uF £20% 20 wVdc;
MIL typs CS13BE225M.
ATCI21 CAPACITOR, FIXED, MICA: 5825 pF +2% 300 wVdc:
mfr 00853, P/N RDM20F5825QG3S.
A1C122 CAPACITOR: Same as A1C121,
A1C123 CAPACITOR, FIXED, ELECTROLYTIC: 10 uF —10+100% 150 wVdc;
‘ mir 56289, P/N 30D106F 1500D2DSM.
A1C300 Not Used.
A1C30N CAPACITOR, FIXED, ELECTROL)Y , iC: 20uF 25 wVdc;
mir 56289, P/N 40D206G0250C6DST. ,
A1C302 CAPACITOR, FEXED, CERAMIC: 4500 pF 3500 wVdc;
mfr 28480, P/N 0160-2486.
A1C303 CAPACITOR, FIXED, MYLAR: 0.1 uF 5% 200 wVdc:
mfr 56289, P/N 192P106452PTS.
A1C304 Not Used.
to
AIC309
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Model 180F

Section V!
Table 6-3
Table 6-3. Option 21 Replaceable Parts {Cont’d)
- R N
REF
DESIG DESCRIPTION
A1C310 CAPACITOR, FIXED, CERAMIC: 0.01 uF 5000 wVdc;
mfr 71590, P/N DA938-000J.
AI1C311 CAPACITOR, FIXED, CERAMIC: 0.01 ufF 5000 wVdc;
rafr 28480, P/N 0160-2320.
A1C312 Not Used.
to
A1C315
A1C318 CAPACITOR;: Same as A1C310.
Al1C317 CAPACITOR: Same as A1C311
AICR100 Not Used.
AICR1OM DIODE, SILICON: Mfr 07263, P/N FD7018,
AICR102 DICDE, SILICON: JAN 1N914.
AICR103 DIODE: Same as AICR102,
AICR104 DIODE: Same as A1ICR102.
AICR105 " Not Used
to
AI1CR107
AICR108 DIODE: Same as AICR102.
AICR109 DIODE, SILICON: Mfr 04713, P/N SR1358-10.
AI1CR110 DIODE: Same as AICR109
AICR1IN DIODE: Same as A1ICR102.
 AICR112 DIODE, SILICON: M#r 04713, P/ SFi1356.
A1CR113 DIODE: Same as AICR112.
A1CR114 Not Used.
A1CR115 DIODE, SILICON: Mfr 07263, P/N FD2225.
A1CR116 DIODE: Same a3 ATGR 115,
AICR117 . DIODE: Same as A1CR115
A1L100 Not Used.
AIL101 Not Used.
Al1L102 INDUCTOR, FIXED: 22 uH 210% mfr 28480, //N 31400179,
AIL103 Not Used.
1o
AILI4
AlLI0S INDUCTOR: Same as A1L102,
A1Q100 Not Used.
A1Q101 TRANSISTOR, SILICON, NPN: MIL type 2N2369,
A1Q102 TRANSISTOR: Same as A10Q101.
A1Q103 TRANSISTOR, SILICON, PNP: Mir 04713, P/N §52123.
A1Q104 TRANSISTOR, SILICON, NPN: Mfr 28480, P/N 1854-0271.
A1Q105 TRANSISTOR, SILICON, PNP:; Mfr 04713, P/N SS2111.
A1Q106 TRANSISTOR, SILICON, NPN: MIL type 2N3440.
A1Q107 TRANSISTOR: Same as A1Q106.
A1Q300 Not Used
A1G301 TRANSISTOR, SILICON, NPN: Mfr 07263, P/N 53620,
A10Q302 TRANSISTOR, SILICON, NPN: Mfr 01295, P/N SK1124.
AIQ303 TRANSISTOR, SILICON, NPN: MIL type 2N3053.
[
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Model 180F

Table 6-3. Option 21 Replaceable Parts {Cont’d)

Section Vi
Table 63

REF
DESIG DESCRIPTION
A1R100 Not Used.
Al1R10 Not Used.
AIR102 RESISTOR: MIL type RN60C2000F.
AIR103 RESISTOR: Same as A1R102.
Al1R104 RESISTOR: MIL type RNGOC1000F.
A1R105 RESISTOR: MIL type RNGCOCS112F.
A1R106 Not Used.
AIR107 RESISTOR: MIL type RNGOC2741F,
A1R108 Not Used.
to
AIR110
AIRIN RESISTOR: Same as A1R104.
AIR112 RESISTOR: Same as ATR104.
AIR113 RESISTOR: Same as ATR104.
A1R114 RESISTOR: MIL type RNG0C6191F.
AIR115 RESISTOR: MIL type RN65C3920F.
A1R116 RESISTOR: MIL type ANGOC6812F.
Al1R117 RESISTOR: MIL type RN65C5520F.
Al1R118 RESISTOR: Same as ATR102.
A1R119 RESISTOR: MIL type RN65C1302F.
AlR120 RESISTOR: MIL type RN60C1503F.
AlRI21 RESISTOR: Same as A1IR119.
ATR122 RESISYOR, FIXED, COMPOSITION: 100 ohms £10% 1/2W;
mfc 28480, P/N 0687-1011.
A1R123 Not Used.
to
ATR124
A1R125 RESISTOR: MIL type RNG6OC1001F.
A1R126 RESISTOR: MIL type RNG65C2002F.
A1R127 RESISTOR: MIL type RN60OC5110F.
A1R128 RESISTOR: MIL type RNGOCB251F,
A1R129 RESISTOR: MIL type RNGOC5111F,
A1R130 RESISTOR:; MIL type RNGOC3651F.
AIRIAN RESISTOR: MIL type RNG60C2001F.
A1R132 RESISTOR: MIL type RN60C8250F.
A1R133 RESISTOR: MIL type RL325683).
AIR134 Not used.
to
AIR135
AIR136 RESISTOR: Same as ATR126.
AIR137 RESISTOR: MIL type RNGOC1303F.
AIR138 AESISTOR: Same as A1R137.
AIR139 RESISTOR: MIL type RCOTGF2R7J.
A1R140 RESISTOR: Same as A1R131.
AIRIf RESISTOR: Same as AIR102.
AlR142 RESISTOR: Same as A1R126.
ATR143 RESISTOR: MIL type RN6OCS0R0B.
AlR144 RESISTOR: MIL v, RN60OC1951B.
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Section VI Model 180F
Table 6-3
Table 6-3. Option 21 Replaceable Parts {Cont'd)
REF
DESIG DESCRIPTION
Al1R145 RESISTOR, FIXED, METAL FILM: 17.82k ohms 20.1% 1/2W;
mfr 19701, P/N MF7CT2178218B.
A1R300 Not Used.
A1TR301 RESISTOR: Same as A1R139.
A1R302 RESISTOR, VARIABLE, METAL FILM: 200k ohms 220%;
mir 28480, P/N 2100-0844.
A1R303 RESISTOR, FIXED, METAL FILM: 908k ohms 21% 1/2W;
mfr 28480, P/N 0757-0138.
AIR304 RESISTOR: MIL type RN6QC1002F.
A1R305 RESISTOR, FIXED, METAL FILM; 30 megohms 1% 1W;
mfr 28480, P/N 0698-7182.
A1R306 Not Used.
to
A1R309
A1TR310 RESISTOR, FIXED, COMPOSITION: 1k ohms 5% 1/2W;
mfr 01121, P/N EB1025.
AIR3N Not Used.
to
A1R312
A1R313 RESISTOR: Same as ATR304.
ATR314 RESISTOR: Same as A1R129.
A1R315 RESISTOR: MIL type RN70D2494F.
AtR316 RESISTOR: Same as A1R131.
A1R317 RESISTOR: Same as ATR125.
A1R318 RESISTOR: MIL type RNGOC1003F.
A1R319 RESISTOR: Same as A1R104.
AIR320 RESISTOR: MIL type RN70C5110F,
AlR32Y RESISTOR: Same as AIR318.
AlR322 Not Used.
ta
A1R327
A1R328 RESISTOR: MIL type RCO7GF105)
A1R329 Not Used.
AlR330 RESISTOR: MIL 1ype FINGOC4322F.
A1R331 RESISTOR: MIL type RN60C6192F.
A1R332 RESISTOR: Same as A1R330.
ATR333 RESISTOR: Same as AIR331.
AIR334 Not Used.
to'
AIR340
A1TR3N RESISTOR, FIXED, COMPOSITION: 5.1k ohms $5% 1/4W:
mfr 28480, P/N 0683-5125.
A1R342 Not Used.
A1R343 RESISTOR, FIXED, CARBON FILM: 825 megohms 5% 1\W;
mfr 77764, P/N BBFW8254).
Al1R344 Not Used.
A1R345% RESISTOR, FIXED, CARBON FILM: 16.25 megohms 5% 1W;
mfr 77764, P/N BBFW ;6254J).
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Model 18B0F Section VI
Table 6-3
Table 6-3. Option 21 Replaceable Parts {Cont'd)
REF
DESIG DESCRIPTION
A1R346 Not Used.
A1R347 Not Used.
A1R348 RESISTOR, VARIABLE, METAL FILM: 50k ohms 230%;
mfr 73138.P/N 62P-R50K,
A1R349 RESIS{OM: til type RNGOC3322F.
A1R350 Not Useq. :
A1R351 RESISTOR: Same as ATR125,
AIR352 RESISTOR: Same as A1R125.
A1R353 RESISTOR: Same as AIR331.
ATR354 RESISTOR: Same as AtR330.
A1TP300 Not Used.
A1TP301 JACK, TEST, FEMALE: Mfr 98291, P/N SKT400.
' A1V300 Not Used.
A1IVIO LAMP, NEON: Mir 24455, P/N NE2E1.
A1V302 LAMP: Same as A1V301.
AIVRI00 Not Used.
AIVR3ID DIODE, ZENER: 7.2V, 400 m\W mfr 01281, P/N PS182478B.
ATVR302 DIODE, ZENER: 10V 400 mW mfr 01281, P/N PS18260A.
£
A2 CIRCUIT BOARD, MAIN AND DELAYED SWEEP AND GATE
OUTPUT AMPLIFIER: Printed circuit board w/all compaonents
assembled for operation; mfr 28480, P/N 00180-66533.
A2C100 Not Used.
1o
A2C126
A2C127 CAPACITOR: Same as A1C120.
A2C128 CAPACITOR: Same as A1C120.
A2L100 Not Used.
to
A2L106
A21L107 INDUCTOR: Same as A1L102.
AZL108 INDUCTOR: Sama as A1L102.
A2Q100 Not Used.
to
A20107
A20108 TRANSISTOR: Same as A1Q302.
A20109 TRANSISTOR: Same as A1Q302.
A20110 TRANSISTOR, SILICON, PNP: MIL type 2N3638.
A20111 TRANSISTOR: Same as A20110.
A2R100 Not Used.
to
A2R148
A2R149 RESISTOR: MIL type RNG0C2432F.
AZR150 ~ RESISTOR: Same as ATR129.
A2R151 RESISTOR: MIL type RNGOCA321F.
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Section VI Model 180F
Table 6-3 ’
T=ble 6-3. Option 21 Replaceable Parts {Cont'd)
REF
DESIG DESCRIPTION
A2R152 RESISTOR: Same as A2R149.
A2R153 RESISTOR: Same as A2R129.
A2R154 RESISTOR: Same as A2R151.
A2R155 RESISTOR: MIL type RN6OC2431F.
A2R156 RESISTOR: Same as A1R131.
A2R157 RESISTOR: Same as A1R129.
AZR158 RESISTOR: Same as A1R155.
A2R159 RESISTOR: Same as A1R131.
AZR160 RESISTOR: Some as A1R129.
AZR161 RESISTOR: Same as A1R139.
A2R162 RESISTOR: Same as ATIR139,
A3 CIRCUIT BOARD, HORIZONTAL AMPLIFIER: Printed circuit
board w/all components assembled for operation mfr 28480,
P/N 00180-66531.
A3C200 Not Used.
A3C201 Not Used.
A3C202 CAPACITOR, FIXED, CERAMIC: 4700 pF —20+100% 500 wVdc;
‘ mir 72982, P/N £51-000X5U0-4722.
A3C203 CAPACITOR, VARIABLE, MICA: 16 to 150 pF 175 wVdc;
mfr 28480, P/N 0141-0004.
A3C204 APACITOR, FIXED, MICA: 440 pF £1% 300 wVdc:
mir 28480, P/N 0140-0231.
A3C205 CAPACITOR: Same as A1C103.
A3C206 CAPACITOR: Same as A1C103.
A3C207 Not Used.
to
A3C209
A3C210 CAPACITOR, VARIABLE, GLASS: 0.7 to 3 oF 350 wVdc;
mir 72982, P/N 5350334R.
A3C211 CAPACITOR: Same as A1C103.
A3C212 CAPACITOR, FIXED, MYLAR: 0.047 uF +10% 200 wVdc;
mir $5289, P/N 192P47392PTS.
A3C213 CAPACITOR: Same as A3C210.
A3C214 CAPACITOR: MIL type CC20CKR75C.
A3C215 Not Used.
to
A3C217
A3C218 CAPACITOR: Same as A1C103.
A3C219 CAPACITOR: Same as A1C103.
A3C220 CAPACITOR: MIL type CS13BE225K.
A3C22 CAPACITOR: Same as A3C220.
A3C222 CAPACITOR: Same as A1C103.
A3C223 Not Used.
to
A3C225
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Section VI

Model 180F
Table 6-3
Tabel 6-3. Option 21 Replaceable Parts (Cont'd)
REF
. DESIG DESCRIPTION
A3C226 CAPACITOR: Same as A3C220.
A3C227 CAPACITOR: Same as A3C220.
A3C228 CAPACITOR: MIL type CS13BF 154K,
A3C229 CAPACITOR: Sarne as A3C210,
A3C230 CAPACITOR: Same as A1C103.
A3C231 CAPACITOR: Same as A3C212.
A3CR2G0 Not Used.
A3CR201 DIODE: Same as A1CR115.
A3CR202 DIODE, SILICON: Mfr 28480, P/N 5080-0464.
A3CR203 DIODE: Same as AICR102,
A3CR204 DIODE: Same as A3CR202.
A3CR205 DIODE: Same as A1ICR102.
A3CR206 DIODE: Same as A1CR102,
A3CR207 DIODE: Same as A3CR202.
A3CR208 DIODE: Same as A3CR202.
A3CR209 DIODE: Same as A1CR102.
A3L200 INDUCTOR: Same as A1L102.
A3L201 Not Used.
“A3L202 INDUCTOR: Same as A1L102.
A3L203 INDUCTOR, BEAD, FERRITE: Mfr 02114, P/N 56-590-65/4A.
A3Q200 Mhos Used.
’ A30201 TRANSISTOR, SILICON, FIELD-EFFECT, N CHANNEL:
Mrf 05397, P/N F1151.
A3Q202 TRANSISTOR, SILICON, NPN: Mfr 01295, P/N SME924.
A30203 TRANSISTOR, GERMANIUM, PNP: MIL type 2N2635.
A3Q204 TRANSISTOR: Same as A1Q101.
A3Q205 TRANSISTOR: Same as A10302.
A30Q206 TRANSISTOR: Same as A10101.
A3Q207 TRANSISTOR: Same as A1Q101.
A30208 TRANSISTOR: Same as A1Q105,
A30209 TRANSISTOR: MIL tvpe 2N3119.
A30210 TRANSISTOR: Same as A1Q103,
A3Q211 TRANSISTOR: Same as A1Q105,
A30212 TRANSISTOR: Same as A30Q209.
A30213 TRANSISTOR: Same as A1Q103.
A3R200 Not Used.
A3R201 RESISTOR: Same as A1R318.
A3R202 RESISTOR: MIL type ANG5C1004F.
A3R203 RESISTOR: Same as A1R104.
A3R204 RESISTOR, FIXED, METAL FILM: 18k ohms 5% 1W;
mfr 28480, P/N 0761-0076.
A3R205 RESISTOR: MIL type RNGOCZ210F,
A3R206 RESISTOR: MIL type RN70C2742F.
A3R207 RESISTOR, VARIABLE, COMPOSITION: 50k ohms £20% 1/5W;
mir 28480, P/N 2100-1418. ‘
. A3R208 RESISTOR: MIL type RN6OC7SO1F.
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Section VI Model 180F
Table 6-3
Table 6-3. Option 21 Replaceable Parts {Cont’d)
AEF
DESIG DESCRIPTION
A3R209 RESISTOR, FIXED, METAL FILM: 3874 ohms £0.1%, 1/8W;
mir 07716, P/N CEAT 2387408,
A3R210 RESISTOR; MIL type RN60C8252F.
A3R211 Not Used.
t.
A3R214
A3R215 RESISTOR: Same as A1R128.
A3R216 RESISTOR: MIL type RNG65(6813F.
A3R217 RESISTOR: Same as AIR104.
A3R218 Not Used.
A3R219 RESISTOR: Same as A1R331.
A3R220 RESISTOR: Same as A1R104.
A3R221 Not Used.
A3R222 RESISTOR: Same as A1R131.,
A3R223 RESISTOR: MIL type RN65C3322F.
A3R224 Not Used.
A3R225 RESISTOR: MIL type RN65C2431F,
A3R226 RESISTOR: Same as ATR104
A3R227 Not Used.
A3R228 Not Used.
A3R229 RESISTOR: Same as A1R107.
A3R230 RESISTOR: MIL type RNG6OC1102F.
A3R231 RESISTOR: Same as AIR130.
A3R232 RESISTOR: MIL type RN65C1501F,
A3R233 Not Used.
A3R234 RESISTOR: MIL type RN70C2212F.
A3R235 RESISTOR: MIL type RNGOC3920F,
A3R236 Not Used. .
A3R237 RES!STOR: Same as AIR102.
A3R238 RESISTOR: MIL type RN70C1212F,
A3R239 RESISTOR: MIL type RNG0OC1822F.
A3R240 Not Used.
10 f
AJR243 T
A3R244 RESISTOR: Same as A1R139.
A3R245 RESISTOR, FIXED, METAL FILM: 30.1 ohms +1% 1/8W;
mfr 07716, P/N CEATO30R1F.
A3R246 RESISTOR, VARIABLF, WIRE WOUND: 100 ohms 5% 1W:
~fr 28480, P/N 2100-1770.
A3R247 RESISTOR: MIL type RNGOC1500F.
A3R248 RESISTOR, VARIABLE, WIRE WOUND: 200 ohms 25% TW:
mir 28480, P/N 2100-1771.
A3R249 RESISTOR: MIL type RN60C3320F,
A3R250 RESISTOR, VARIABLE, WIRE WOUND: 1k ohms £10% 1/2W;
mir 28480, P/N 2100-1773.
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Model 180F

Table 6-3. Option 21 Replaceable Parts {Cont'd)

Section VI
Table 6-3

REF
|
DESIG DESCRIPTION
A3R251 RESISTOR: MIL type RNG6OC1621F,
A3R252 RESISTOR: MIL type RN70C2152F.
A3R263 RESISTOR, VARIABLE, WIRE WOUND: 5k ohms 25% 1W:
mir 28480, P/N 2100-0741.
A3R254 RESISTOR: Same as A3R252.
A3R255 Not Used.
A3R256 Not Used.
A3R257 RESISTOR: Same as A1R137.
A3R258 RESISTOR: Same as A3R208.
A3R259 RESISTOR: MIL type RNGOC1501F.
A3R260 Not Used.
A3R261 RESISTOR: fame as A3JR225.
A 62 RESISTOR: Same as ATR107.
A3:263 RESISTOR: MIL type RN6OC5621F.
A3R264 RESISTOR: Same as A3H230.
A3R265 Not Used.
to
A3R267
A3R268 RESISTOR: Same as A1R130.
A3R269 RESISTOR: Scme as A3R232.
A3R270 RESISTOR: Same as A3R235,
A3R271 RESISTOR: Same as A3R234.
A3R272 Not Used.
£3R273 RESISTOR: Same as AIR102
A3R274 Not Used.
A3R275 - RESISTOR: Same as A3R238
A3R300 Not Used.
to
A3R334
A3R3356 RESISTOR: Same as A1R125.
A3R336 RESISTOR, VARIABLE, METAL FILM: 20k ohms $30%;
mfr 73138, P/N 62P-R20K.
A3R337 RESISTOR: Same as ATR125.
#35200 Not Used.
A3S201 Not Used.
A3S202 SWITCH, SLIDE: SPDT, mfr 79727, P/N 6938,
Ad CIRCUIT BOARD, BIGH VOLTAGE OSCILLATOR: Printed
circus? board w/all compowents assembled for operation;
mir 28480, P/N 00180-66535.
A4C300 Not Used.
to
A4C306
A4C297 CAPACITOR: MIL type CS13BF476K.
A4C308 CAPACITOR, FIXED, MYLAR: 0.22 uF £10% 200 wVdc;

mfr 56289, P/N 192P22492 PTS.
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Section VI Maodel 180F
Table 63 ‘
Table 6-3. Option 21 Replaceable Parts {Cont’d)
REF
DESIG DESCRIPTION
A4CR300 Not Used.
A4CR301 DIODE, SILICON: Mfr 04713, P/N SR13536.
A4L300 Not Used. ' .
A4L301 INDUCTOR, FIXED: 22 uH, mfr 85265, P/N QB22-1.
Ab. CIRCUIT BOARD, HIGH VOLTAGE RECTIFIER: Printed
circuit board w/all components assembled for operation;
mir 28480, P/N 00180-66534.
ASC300 Not Used.
to
ASC308
AS5C309 CAPACITUR: Same as A1C310.
AS5C310 Not Used.
to
ASC314
ALC31% CAPACITOR: Same as A1C311.
A5CR300 Not Used.
ASCR301 Not Used.
ASCR302 DIODE, SILICON: Mfr 28480, /N 1901-0341.
AECR303 Not Used.
to
ASCR206
ASCR307 DiODE: Same as ASCR302.
ABR300 Not Used.
to
ABR324
ASR325 RESISTOR: MIL type RCO7GF223).
A3R326 RESISTOR, VARIABLE, COMPOSITION: 1 megohm 220% Ilnear 1/5W;
mfr 28480, P/N 2100-1614.
AbRJI27 RESISTOR, FIXED, DEPOSIYTED CARBON: 23 megohms £10% 1W;
mir 28480, P/N 0836-0003.
AST300 Not Uhed.
AST301 TRANSFORMER, HIGH VOLTAGE: Mir 28480, P/N 00180-60801.
AB CIRCUIT BOARD, LOW VOLTAGE RECTIFIER: Printed
circuit board w/all cormponents assembled for operation-
mfr 28480, P/N 00180-66532.
ASC400 Not Used.
AGC401 CAPACITOR, FIXED, ELECTROLYTIC: 100 uF 20 wVic;
‘ mir 56289, P/N 600D107G0200D4.
AGCR400 Not Used.
ABCR401 DIODE: Same as A4CR301.
AGCR402 DIODE: Same as A4CR301.
ABCR403 DIODE: Same 335 AACR301.
AGCR404 DIODE: Same as AACR301.
626
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Table 6-3. Qption 21 Replaceabie Parts ,Cont’d)

Section VI
TFable 6-3

REF
DESIG DESCRIPTION
AGCR405 Not Used.
t0
AGCR407
AEBCR408 DIODE, SILICON: Mir 28480, P/N 1903-0028.
AGCR409 DIODE: Same as AGCR403. ‘
ASCR410 DIODE: Same as AGCR408.
AGCR411 DIODE: Same as AGCR408.
ABCR412 Not Used.
AGCR413 DIODE, SILICON: Mfr 28480, P/N 1901-0415.
AGCR414 DIODE: Same as AGCR413.
ABCR415 DIODE: Same as AGCR413.
AGCR416 DIODE: Same as AGCR413.
AGBCR417 Not Used.
to
ABCR420
AGCR421 DIODE: Same as ABCR413.
AGCR422 DIODE: Same as ABCR413.
AGCR423 DIODE: Same as AGCR413.
AGCR424 DIODE; Same as AGCR413.
ABCR425 Not Used.
AGCR426 DIODE: Same as AGCR408.
AGCR427 CIODE: Same as AGCR408.
AGCR428 DIODE: Same as AGCR408.
ABCRA2Y DIODE: Same as AGCR408.
AGE1 SPACER, CERAMIC: Mfr 28480, P'N 3100-1580.
AGR400 Not Used.
AGR4O Not Used.
AGR402 RESISTOR, FIXED, WIRE WOUND: 15 ohms £5% 2W;
mfr 28480, P/N 0811-1788.
AGR40G RESISTOR: Same as ATR31E.
AER404 Not Used.
to
AGR433
ABR439 RESISTOR, FIXED, WIRE WOUND: 10 ohms £5% AV,
o mfr 75042, P/N BWH 10.
AG6R440 RESISTOR: Same as A1R318.
A7 . CIRCUIT BOARD, LOW VOLTAGE POWER SUPPLY': Printed
circuit board w/all components assembled for operation;
mfr 28480, P/I¥ 00180-66513.
ATCAOO0 Not Used.
to ‘ '
ATCA05
A7C406 CAPACITOR, FIXED, MYLAR: 0.1 ufF £10% 200 wVdc;
mfr 56289, F'/N 192P10492 PTS, .
ATC407 CAPACITOR: MIL type CS13BF475K.
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Table 6-3
Table 6-3. Option 21 Replaceable Parts {Cont'd)
REF
DESIG DESCRIPTION
A7C408 CAPACITOR, FIXED, ELECTROL (TIC: 18 uF 150 wVdc;
mfr 56289, P/N 600D 186F 150DG4.
AIC4A09 Not Used.
to
! £AICH12 ‘
ATC413 CAPACITOR: Sarme as A7C406.
' A7CA4 CAPACYTOR: Same as A4C307.
. AIC415 Not Used.
- to
A7Ca8
A7C419 CAPACITOR: Same as A7C406.
AIC420 CAPACITOR: Same as A4C307.
ATCA21 Not Used.
to
AIC424
A2C425 CAPACITOR: Same as A7C406.
ATCA26 CAPACITOR: Same as ATC407.
AICA27 CAPACITOR: Same as A7C408.
ATCRA00 - Not Used.
to
ATCRA404
ATCR405 DIODE: Same as A1CR102.
ATCR406 DIODE: Same as AICR102.
A7CR407 DIODE: Same as A1ICR102.
A7CR408 Not Used.
to
A7CR411
A7JCR412 DIODE, SILICON: Mfr 04713, P/N SR1358-8.
ATCR413 Not Used. '
to )
ATCR416
ATCR417 DIODE: Same as AICR102.
A7CR418 Not Used,
ATJCR419 DIODE: Same as AICR102.
A7CR420 DIODE: Same as A1ICR102.
ATCR4A2N Not Used.
to
ATCR424
A7JCR425 DIODE: Same as A1ICR102
ATCR426 Not Used.
fo
AJCR429
A7CR430 DIODE: Same as A7CR412.
AJCR431 Not Used,
A7CR432 DIODE: Same as AICR102
ATCR433 DIODE: Same as AICR102.
A7CR434 DIODE: Same as AICR102.
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Table 6-3. Option 21 Replaceable Parts {Cont'd)

Section VI
Table 6-3

REF

DESIG DESCRIPTION
A7Q400 Not Used.
A7001 Not Used.
AT71402 TRANSISTOR, SILICON, NPN: Mfr 04713, P/N SM8158.
A70403 TRANSISTOR, SILICON, NPN: Mfr 04713, P/N MPS3417,
A70Q404 TRANSISTOR: Same as A1Q302
A7Q405 TRANSISTOR: Same as A1Q303.
A7Q405 Not Used.
A7Q407 TRANSISTOR: Same as A10302.
A70408 TRANSISTOR: Same as A1Q302.
A7Q409 TRANSISTOR: Same as A10303.
A7Q410 Not Used.,
A70411 TRANSISTOR: Same as A1Q302.
A7Q412 TRANSISTOR: Same as A1Q302.
A70Q413 TRANSISTOR: Same as A70402.
A70414 Not Used. ‘
A70415 TRANSISTOR: Same as A7Q403.
A7Q416 TRANSISTOR: Same as A10302.
ATR400 Not Used.
A7R401 RESISTOR: Same as ATR125.
ATR402 Mot Used.
to
A7R403
A7TR404 RESISTOR: Same as ATR125.
A7R405 RESISTOR: MIL tyne RNGOC82R5F,
A7R406 RESISTOR: V. - L type RN70C3012F.
ATR407 "ESISTOR: Same as A3R263.
ATR408 . RESISTOR: Same as ATR129.
ATR409 RESISTOR: Same as A3R223.
A7R410 RESISTOR: Same as A3R245.
A7R411 RESISTOR: Same as A3R263.
A7B412 RESISTOR, VARIABLE, WIRE WOQUND: 2k ohms 210% 1/2W;
mir 28480, P/N 2100-1774.
A7R413 RESISTOR: MIL type RN70C6812F.
ATR414 Not Used.
to
ATR416
ATRA17 RESISTOR: Same as A3R245.
A7R418 RESISTOR: MIL type RN70C3322F.
A7R419 RESISTOR: FIXED, WIRE WOUND: (.36 ohms 5% 2W;
mir 75042, P/N BWHR36
A7R420 RESISTOR: Same as A3R210.
A7TR421 RESISTOR: MIL type RNGOCA323F.
A7TR422 RESISTOR: Same as A1R130.
ATR4A3 RESISTOR, VARIABLE, WIRE WOUND: 500 ohms £10% 1/2W;

mfr 28480, P/N 2100-1772.
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Table 6-3
Table 6-3. Option 21 Replaceable Parts {Cont’d)
REF
P
DESIG. DESCRIPTION
ATRA24 RESISTOR: MIL type RN70C2432F,
ATR425 Not Used.
to
ATR427
A7R428 RESISTOR: Same as A3R245.
ATR429 RESISTOR: Same as A7R406.
A7R430 RESISTOR: Same as ATR419,
ATR431 RESISTOR: Same as A1R318.
ATR432 RES1S /OR; MiIL type RNGOC3323F,
ATR433 RESIE FOR: Same as A1R130.
_ATR434 RESISTOR: Same as A7TR423.
ATR435 RESISTOR: Same as A7R424.
ATR436 Not Used.
to :
A7R440
ATR441 RESISTOR: Same as A1R125.
A7TR442 RESISTOR: Same as ATR405,
ATR443 RESISTOR: Same as A7R406.
ATR444 RESISTOR: Same as AJR263.
ATR445 RESISTOR: Same as A1R318.
ATR446 RESISTOR: Same as A3R223.
ATR447 RESISTOR: Same as A3R245.
. A7R448 RESISTOR: Same as AZR151.
ATR449 RESJS.'OR: Same as A3R250.
A7R450 RESISTOR: Same as AJR252.
ATTP400 Not Used.
ATTP401 JACK, TEST: Same as A1TP301.
_ATTP402 JACK, TEST: Sarme as A1TP301.
ATTP403 JACK, TEST: Same as A1TP301.
ATTP404 JACK, TEST: Same as A1TP301.
ATV400 Not Used.
ATV401 TUBE, VOLTAGE REFERENCE: 82 volis; mir 74276, P/N Z82R7.
AIVa02 TUBE: Same as A7V40L,
A7VR400 Not Used.
ATVR40{ DIODE, ZENER: 5.23V, 400 mW; mfr 01281, P/N PS18233A.
- ATVRA402 DIODE, ZENER: 54.6V, 400 mW; mfr 04713, P/N S210939-395.
A7VRA03 DIODE: Same as A7VR402.
AB TRIPLER ASSEMBLY, HIGH VOLTAGE: Box w/all components
assembled for operation; mfr 28480, P/N 0018061101,
C100 Not Used.
c1: CAPACITOR: Same as A7C406.
€200 Not Used.
c20 CAPACITOR, FIXED, MYLAR: 0.1 uF 220% 600 wVdc;
mfr 56289, P/N148P175A.
630
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: Table 6-3
Table 6-3. Option 21 Replaceable Parts {Cont’d)
REF
DESIG DESCRIPTION
' caco Not Used.
Cc40 Not Used.
C4J2 CAPACITOR, FIXED, CERAMIC: 4700 pF —20+80%, 4000 wVdc;
mir 28480, P/N 0160-0151.
c403 Not Used.
C404 CAPACITOR: Same as C402, _
Cca05 CAPACITOR, FIXED, ELECTROLYTIC: 430 uF 200 wVdc;
mifr 56289, P\ 32D0431F 200AB2A.
C406 Not Used.
to
C4a11 -
C412 CAPACITOR, FIXED, ELECTROLYTIC: 2100 uF 40 wVdc;
mir 56289, P/N 320212G04CAR5A.
C413 Not Used.
10
C417
c418 CAPACITOR, FIXED, ELECTROLYTIC: 3400 uF 25 wVdc;
mir 56289, P/N 32D342G025AB2A.
€419 Not Used
to
C423
H CA24 CAPACITOR, FIXED, ELECTROLYTIC: 290 uF 200 wVdc;
g mir 56289, P/N 32D291F200 AB2A.
CR303 DIODE: Same as A1CR102.
DS400 Not Used.
DS401 LIGHT INDICATOR: Mir 08717, P/N 1025R-G-FB13.
£t SPACER, CERAMIC: 8 required; mfr 28480, P/N 3100-1580.
E2 INSULATOR, TRANSISTOR: 5 Required mir 28480, P/N 1200-0043.
E3 CLIP, FUSE: Mfr 28480, P/N 1400-0076.
E4 INSULATOR, LOW VOLTAGE BOARD: Mir 28480, P/N 00180-05401.
ES INSULATOR, BUSHING: 4 Required; mfr 28480, P/N 03409114,
"E6 . INSULATOR, TEFLON: 2 Required; mfr 28480, P/N 0340-0039.
F300 Not Used. |
F301 FUSE: MIL type MS90078-7.
F400 Not Used.
F401 FUSE, SLOW BLOW: 3AG, 125V, 1-6/10 amp; mfr 28480,
P/N 2110-0005.
F402 FUSE: Same as F401. ‘
F403 FUSE: 3 AG, 250V, 3/8 amp; mir 28480, P/N 2110-006
F404 FUSE: MIL type MS90078-9.
F405 FUSE: Same as F4N4, -
‘F406 FUSE: 3AG, 250V, 3/10 amp; mfr 71400, P/N AGC 3110.
FL40O Not Used.
FL4ON FILTER, LINE: Mir 28480, P/N 9100-2483.
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Table 63
Table 6-3. Option 21 Reylaceable Parts {Cont’d)
REF
DESIG DESCRIPTION
N H1 NUT, HORIZONTAL POSITION POT: Mfr 28480, P/N 00180-25703.
H2 INSULATOR, FOCUS: Mfr 28480, P/N 00180-45404.
H3 INSULATOR, 1/4 INCH BUSHING: 3 Required; mfr 28480,
P/N 00180-45403.
H4 INSULATOR, BUSHING: Mfr 28480, P/N 00180-45402.
l - H5 SHAFT, BEAM FINDER: Mfr 28480, P/N 00180-23701.
- HE STANDOFF, GATE BOARD: Mfr 28480, P/N 0018C-24702.
- 7 STANDOFF, TRANSFORMER: 4 Required; mifr 28480, P/N 00180-24701.
H8 CLIP, DAG GROUND: Mfr 28480, P/N 00180-09105,
H9 CLIP, GROUND: Mfr 28480, P/N 00180-09104.
. H10 CLIP, COMPONENT: B Required; mfr 28480, P/N 1400-0439.
H11 WASHER, NEOPRENE: .625 Outside diameter, 4 required;
mfr 28480, P/N 1400-0090.
H12 SPACER, POST TYPE: 2 Required; mfr 28480
P/N 0380-0724.
H13 CLAMP, CABLE: 125 Diameter, 2 recuired; mfr 28480,
P/N 1400-0325.
- H14 CLAMP, CABLE: .437 ljiameter: mfr 28480, P/N 1400-0018.
B HI5 CLAMP, CABLE: 500 Diameter; mf- 28480, P/N 1400-0025.
H16 CLAMP, CABLE: .438 Diameter; mir 28480, P/N 140C-0093.
H17 CLAMP, CALBE: .250 Diameter; mfr 28480, P/N 1400-0116.
Ji CONNECTOR, RECEPTACLE: 32-contact, female; mir 02660,
P/N 264200-325.
J2 CONNECTOR, CONTACT: 2 pin; mfr 28480, P/N 0363-0006.
- J100 Not Used.
J101 CONNECTOR, BNC, FEMALE: 6 Required; Mfr 95712, P/N 30624-1.
J102 JACK, BANANA: Mfr 83330, P/N 219-2.
J103 JACK: Same as J102.
o4 POST, BINDING: Mfr 28480, P/N 00180-61001,
J105 CONNECTOR: Same as J101.
J106 CONNECTOR: Same as J101.
J107 CONNECTOR: Same as J101.
J108 CONNECTOR: Same as J101.
B 3203 Not Used.
. J201 CONNECTOR: Same as J101,
J400 Not Used.
J401 Not Used.
J402 POST, BINDING: Mfr 28480, P/N 1510-0038.
L100 Not Used.
L1071 . INDUCTOR, FIXED: 20 uh £10% mir 28480, P/N 91400047, )
L300 Not Used.
Lo Not Used.
= L302 COIL, ALIGNMENT: Trace align; mfr 28480, P/N 5060-0435. K ;
L303 COIL, ALIGNMENT: Y align; mfr 28480, P/N 00180-65601.
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Model 180F Section VI
, Table 6-3
Table 6-3. Option 21 Replaceable Parts {Cont’d)
REF
DESIG DESCRIPTION
MP100 KNOB ASSEMBLY: Horizontal magnifier; mfr 28480, P/N 00180-67404.
MP101 KNOB ASSEMBLY: Horizontal position, coarse; mfr 28480,
P/N 0018067402, -
MP102 KNOB ASSEMBLY: Horizontal display; Same as MP100.
MP103 LEVER: Horizontal position, Fine; mfr 28480, P/N D0180-05002.
MP104 KNOB LEVER: Mfr 28480, P/\ 0370-0432. o
MP105 PUSHBUTTON: Find beam; mfr 28480, P/N 0370-0350.
MP106 KNOB ASSEMBLY: Intensity; mfr 28480, P/N 0370-0348,
MP107 KNOB ASSEMBLY: Focus; mfr 28480, P/N 00180-67401..
MP108 KNOB ASSEMBLY: Scale'mfr 28480 P/N 0018G-67403.
MP109 " INSULATOR, CONTROL: Mfr 28480 P/N 5040-0453. ‘
MP110 COUPLER, SHORT: 2 Required; mfr 28480, P/N 0018023202
MP1I1 COUPLER, FOCUS: Mfr 28480, P/N 00180-23201.
MP112 'GASKET, SHOCK MOUNTING: Mfr 28480, P/N 0905-0331.
- MF13. 'SHIELD, LIGHT: Mir 28480, P/N 5040-0444,
L MP114 FILTER, MESH CONTRAST: Mir 28480, P/N 10178A.
MP115 7 BEZEL: Mfr 23480 PN 5020-0476.
MP116, - " PANEL, FRONT: Mir 28480, P/N 00180-00228,
MP117 PANEL, SUB: Mfr 284.80, P/N 00180-00226.
‘MP118 PANEL, RE.\R: Mfr 23480, P/N 00180-00225.
MP119 CHASS|S ASSEMBLY, POWER CABINET: Mfr 28480,
. ‘P/N 00180:60111.
‘MP120 CHASSIS ASSEMBLY, DISPLAY CABINFT Mfr 28480
Pmomsoeonz o v
MPi121 SPACER, FRONT: Mfr 28480, P/N 00180-24720. Co
MP122 SPACER, SIDE: 2 Required; mfr 28480, P/N 00180-24715.
- MP123 SPACER REAR: Mir 28480, P/N 00180-24713.
! MP124 - DAR IDENTIFICATION: Mir 28480 F/N 001&}24711
MP125 - + SHIELD, CRT: Mir 28480, P:N 00180-00602. a
MP126 RING, RUBBER: Mfr 28480, P/N 43200201
MP127 . BRACKET, TRACE ALIGN COIL: Mfr 28480, P/N 001 80-0121&
MP128 COVER PLATE, HIGH VOLTAGE SUPPLY: Mfc 28480, .
P/N 00180-04108.
MP129 INSULATOR, COVER PLATE:; Mfr 28480, P/N 00180-25401.
LP130 GUIDE, LEFT PLUG-IN: Mir 28480, P/N 00180-43101.
MP131 . GUIDE, RIGHT PLUG-IN: Mfr 28480, P/N 00189313102.
MP132 BRACKET, CONNECTOR: Mfr 28480, P/N 00180-01209.
MP133 . BRACKET, TRANSFORMER FRONT BOTI'OM Mfr 28480
- P/N 0G180-01210. I
MP134 BRACKET, TRANSFORMER FRONT TOP Mifr 28480,
: P/N 001 8‘{.\01 22
MP135 - BRACKET, TﬂANSFORMEH REAR, BOTTOM: Mfr 28480
o P/N 00180-01215. .
‘MP136 BRACKET, TRANSFORMEH FIEAR TOP: Mfr 28480,
- PN 001 80-01 223.
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Table 6-3. Option 21 Replaceable Parts {Cont'd,
REF ;
DESIG DESCRIPTION
MP137 BRACKET, CAPACITOR: Mfr 28480, P/N 00180-01227.
MP138 BRACKET, CONTROL MOUNTING: Mfr 28480, P/N 00150-01208
MP13S _‘BRACKET SHOCK MOUNTING: Mir 28480, P/N 00180:01241.
MP140 SHOCK MOUNT 2 Requived; mfr 28480, P/N 1520-0071.
MP141 BRACKET, CABINET TOP: Mfr. 28480, Py 00180-01243.
MP142 - BRACKET, TRANSISTOR: Mfr 28480, P/N 00180-01206.
MP143 - SUPPORT, TRANSFORMER: Mir 28480, PAN C0180-04703..
MP144 HEAT SINK ASSEMBLY, RIGHT TRANSISTOR: Mfr 28480,
. P/N 00180-61103.
MP145 HEAT SINK ASSEMBLY, LEFT TRANSISTOR: Mfr 28480,
P/N 0018061104,
MP146 FOOT, REAR, LONG: 2 Required; mfr 23480, P/N 5040-0447.,
MP147 FOOT, REAR, SHORT: 2 Required; mfr 28480, P/N 5040»0446
- MP148 COVER, FUSE Mir 28480, PIN00180-44106. R
YP149 - GROMMET 250 Inside dla.neler i 28480, PIN 0400-0010
MP150 - EXTRUSION, RUBBER: 6 inch; mfr 28480, P/N 4320-0007. .
MP151 - CLAMP, SHOCK MOUNT ASSEMBLY: Mir 28480, P/N 00180-61203.
MP152 COVER ASSEMBLY: Mfr 28480, PIN 0018064401 B
MP153 CASTING, REAR: Mir 28480 Pmomaoszooz
' MP154 'FOOT BOTTOM 4Flequued mfr 28480 PIN 0408-0019
MP155 . HANDLE: Mfr 28480, P/N 5040-0459. :
. MP156 SPACER, HANDLE: 2 Required; mir 23430 PIN 00180-24718.
- MP157 | KEEPER, HANDLE: 2 flequired; mfr 28480, P/N 0C180:22301.
MP158 ‘I HEAT SINK, DUAL TRANSISTOR: mfr 28480 PIN12050003
MP159: GASKE'F RFL: Mfr onoo P/N 85-90083.
- P4D0 ‘ "NotUsed. . -
. P40Y CONNECTOR, PLUG POWER: M 28480, P/N 125): 0037
f Q300 + Not Used
to
Q303
Q304 .RANSISTOR SILICON NPN: M 04713 PJN SJI266 _
Q400 Not Used. = o
L Q401 TRANSISTOR, SILICON, NPN MIL tvpe 2N3055.
. Qa02 Not Used.
0 ‘ y _
Q405 ‘ -
' 0403 TRANSISTOR: Same as 0401 o ,
0407 . Not Used. o
"o
Q409 o E B
Q40 b TRANSISTOR Same 25 0401,
Q41 ‘Not Used
to
Q413 , o
aan4 TRANSISTCR: Same as Q401.
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Table 6-3. Option 21 Replaceable Parts {Cont’d)
REF
DESIG DESCRIPTION
R100 Not Used.
R101 TRSISTOR: Same as ATR129.
R102 Not Used.
to
R105
" R106 REISTOR, VARIABLE, COMPOSITION: 10k ohms £20% 1/4W:
mfr 28480, P/N 2100-1904.
R200 "~ Not Used.
to
R210
R211 RESISTOR, VARIABLE, COMPOSITION: 50k ohms £30% 1/2W;
Special slot; mfr 28480, P/N 2100-2089.
R212 Not Used.
to
R217 ‘
R218 RESISTOR, VARIABLE, COMPOSITION: 100k ohms 120%
{includes R221); mfr 28480, P/N 2100-2076.
R219 Not Useu.
R220 Not Used.
R221 NOT SEPARATELY REPLACEABLE - Part of R218.
R300 Not Used.
R333 Not Used.
R334 RESISTOR, VARIABLE, WIRE WOUND: 5k ohms 210% 2W;
mir 28480, P/N 2100-1903.
R336 Not Used.
to
R343
R344 RESISTOR, VARIABLE, COMPOSITION: 5 megohms +100%
1/2W; mir 28450, P/N 2100-1906.
"R345 - Not Used. '
R346 RESISTOR: MIL type RCO7GF 104..
R347 RESISTOR, VARIABLE, COMPOSITION: R0k ohms $20% 1/2W;
mir 28480, P/N 2100-1905.
R348 Not Used. -
R349 Not Used.
R350 RESISTOR, VARIABLE, WIRE WOUND: 100 ohms £10% 2W; .
mir 28480, P/N 2100-1901.
$100 Not Used.
S101 SWITCH, ROTARY: Mir 28480, P/N 3100-1344 (Includes R211).
5102 SWITCH, PUSHBUTTON: DPDT; mir 82389, P/N 1251-032.
5200 Not Used, h
s201 ~ SWITCH, SLIDE: DPDT, 1/2amp, 12 Vac: mir 79727, P/N G126.
5202 " Not Used. Q
5203 SWITCH, ROTARY.: 3-position; mir 28480, P/N 3100-1345,
026771 635



Section VI

Model 180F
Table 6-3
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DESIG DESCRIPTION

S400 Not Used.

$401 SWITCH, TOGGLE: DPDT, 5 amp 115 Vac; mfr 09353,

P/N 7201-WHT-GW.

S$402 SWITCH, SLIDE: bPDT, VOLTS AC; mir 82389, P/N 11A-1037.

T400 Not Used.

T4 TRANSFORMER, Power: 0/1000 Hz at 115/230 Vac input,
108.2/106/23.3/18.6/9.4/6 9/4.9 Vac output, solder type terminals;
mfr 28480, P/N S100-1129

V300 Not Used.

to C

V302 -

V303 . TUBE, CATHODE RAY; Mfr 28480, P/N 5083-9083.

W400 Not Used. |

w401 CABLE, POWER: 98-1/2in. long; mir 28480, P/N 00180-61674
{Includes P401).

XF400 Not Used.

XF401 POST, FUSE: Mfr 76915, P/N 342014.

XF402 POST, FUSE: Sar .os X401,

XV300 Not Used.

to .
XV392 Ao v
XVv303 ., SOCKET, CRT: Mir 72825, P/N 9705-4.
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Table 6-4, List of Manufacturers
® |.
' CODE NAME ADDRESS
100213 Sage Electronic Corp. Rochester, N. Y. 14610
00853 : Sangamo Electric Co., Pickens Div Pickens, S.C. 2961
o2 Allen Bradfey Co. Milwaukee, Wis. 53204
01281 TRW Semiconductors, Inc. Lawndale, Calif. 90260
01295 Texas Instrumeants, Inc., Transistor Dalias, Texas 75231
Products Div.
02114 Ferroxcube Corp. of America Saugerties, N. Y. 12477
02660 Amphenol Corp. Broadview, I 60153
03877 Transitron Electronic Corp. Wakefield, Llass. 01880
03883 Pyrofilm Resistor Co., Inc. Cedar Knolls, N. J. 07927
04713 Motorola, Semiconductor Products, Inc. Phcenix, Arizona 85008
3 05397 Union Carbide Corp, Linde Bivision Cleveland, Ohio 45246
£6090 Raychem Corp. Redwood City, Cali. 84063
07263 Fairchild Camera & Inst. Corp - Mountain View, Calif. 94040
Semiconductor Div.
07700 Technical Wire Products Cranford, N. J. 07016
08717 Slean Company Sun Valley, Calif. 91353
09353 C & K Components, Inc. Newton, Mass. 02158
14655 Cornell-Dubilier Electric Corp. Newark, N. J. 07100
14674 Corning Glass Works Corning, N. Y. 16701
14830 Micro State Electronic Corp.’ Murray Hill, N. J. 07971
19701 Electra Mig. Co. Independence, Kansas 67301
24455 General Electric, Lamp Div. Nela Park, Cleveland, Ohio 44112
28480 He viett-Packard Co. Palo Alto, Calif. 94304
. J 56289 Speague Electric Co. North Adams, Mass. 01247
71400 Bus:mann Mig. Division of St. Louis, Mo. ., 63107
M Graw-Edison Co.
71590 Cent alab, Div. of Globe Union, Inc. Milwaukee, Wis. 52300
1707 Cota Coil Co., Inc. Providence, ], I 02905
71785 r.nch Mfg. Co., Howard B. Jones Div, Chicago, il 60624
1372825 Eby, Hugh H,, Inc. Philadelphia, Pa. 19100
72912 Erie Technological Products, Inc. Erie, Pa. 16512
) k™ Beckman Instruments, In¢., Helipot Div. Fuilerton, Calif. 92634
174276 - Sigralite, Inc. Neptune, N, J. 07753
' 15042 IRC, Inc. Philadelphia, Pa. 19108
f75915 Littlefuse, Inc. 'Des Plaines, H;. 60016
BN Yirry " Continental-Wirt Electronics Corp. Phifadelphia, Pa. 19100
80294 Bourns, Inc. Riverside, Calif. 92506
L o §81013 . Grayhill, Inc. LaGrange, Il 60525
e e 82142 Jetters Electronics Div. of Speer DuBois, Pa. 15801
(RN Carbon Co.
-$82389- | Switcheralt, Inc. Chicago, Il 60630
' 83330 | Smith, Herman H., Inc. . Brooklyn, N. Y. 11207
95265 '} | National Coit Company - Sheridan, Wyo. 82801
11195348 1. Gordos Corp. Bloomfield, N. J. 07003
- J95712 |- Dagd Etectric Co., Inc. Franklin, Ind, 46131
9829t ‘L Sealectro Corp.. IR Mamaroneck, N. Y. 10544
99800 Delevan Electromcs Co:p. East Aurora, N. Y. 14052
99848 v . Wiko Lorp. Indianapolis, Ind. 46222
UlozeTr L 637,76-38
g ',I et . . R B BN »“""‘ " o







Model 180F

Section VII
Paragraphs 7-1 to 7-10

SECTION Vil
MANUAL CHANGES AND OPTIONS

7-1. MANUAL CHANGES.

7-2. This manual applies directly to the Model 180F
Oscilloscope {3s manufactured) with serials piefixed 901—,
The following paragraphs explain how to adapt this
manual to apply to later instruments {higher serial prefix},
or earlier  instruments {lower serial prefix}. Technical
correctiqf'ys to this manual {if any) are called Errata and
are list¢] on the separat2 MANUAL CHANGES sheet
supplied with this manual.

7 5. LATER INSTRUMENTS. If the serial prefix of
your Model 180F is above 901—, refer to the separate
MANUAL CHANGES sheet supplied with this manual
Locate the serial prefix of your instrument and make the
indicated changes.

7-4. EARLIER INSTRUMENTS. If the serial prefix of

your Mode! 180F is below 901—, refer to Toble 7-1 for the -

changes necessary to adapt this manual to your particular
insttument. Locate the serial prefix of your instrument in
the table and make the indicated changes.

7-5. OPTIONS.

7-6. Options are standard modifications performed on
HP instruments at the factory. There are two options
available for the Model 180F.

77, OPTION 20. This instrument is identical to the
- Model 1BOF with the assigned nomenclature

026771

Table 7-1. Manual Changes

Serial Prefix Changes Required

No backdating changes required at this time.

{(ANJUSM-281A} on the front divider, and a Navy serial
tag on the cover. When using an OPTION 20 instrument
use the Technical Manuals prepared for that instrument
{NAVSRIPS 0969-125-0110 and 096%-125-0120).

7-8. OPTION 21. This instrument is identical to the
Model! 180F with Navy nomenclature
{0S-189AIP)/USM-281) on the front panel. in ali other
respects the OPTION 21 instrument is identical to the
Model 1B0F and the information in this Operating and
Service Manual applies. The replaceable parts for the
Model 180F Option 21 are listed in Table 6-3.

79, SPECIAL INSTRUMENTS.

7-10. “*Specials” are standard HP instruments that are
modified at the factory according to customer
specifications. A separate insert sheet is included with the
manual for special instruments having electrical changes.
Make the changes specilied in addition to any other
changes that are necessary per the MANUAL CHANGES
sheet.

7-1/7-2
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Mode! 180F

Section VH!
Paragraphs 8-1 to 815

SECTION VNI
SCHEMAT!CS AND TROUBLESHOOTING

8-1. INTRODUCTION.

8-2. This section provides schematic diagrams,
component identification, and troubleshooting and repair
information for the Model 180F,

83. SCHEMATIC DIAGRAMS.

£-4. Schematic diagrams appear on right hand pages that
unfold outside the right edge of the manual. These
“throw-cleat” pages allow wewmg the schematics while
referring 1o other sections.

8&.. Schematics are drawn primarily to show electronic
function. A given schematic may include alt or part of
several assembties. Information about symbols and

' conventions used in the schematics is provided by Yable

8 t. Schematic also provide dc voltages and waveform test

. points. DC voltage measurement conditions, waveform
" measurement conditions, and wavefarris applicable to

each schematlc are shown next o that schemanc

- as compomam IDENTIFICATION.

&7 Whenever possible, compmer'ts appearing on 2
s.chemat;c are identifipd o the page opposite that

: schemat:c When componnm., on a yiven assembly appear
~.on more than one schemztic, all componends on that
N assembly are identified opposite the first sehematic

showing that assembly. Adjustments, assernblies, and
'chassis mounted electrical components are identified in
Mechanical componenis are identified in
Figure &-1.

£.8.. TROUBLESHOOTING.

€9. The first and most important Drerequisite for
successful troubleshaoting 15 a through understanding of
instrument operation and function. Often, syspected

malfunctions ara2 caused by improper control settings such

a3: intensity set oo Yow, display selector or mode switch
in wrong position, trigger level maladjusted, cte. Read
Section 11, Operation, and Section 1V, Principles of
Creration, 1or this information.

810. DC voltages for most active components
{transistors, FET'3, etc} are indicated on the schernatics.
Waveform test points {7 with an enclased number) are
also placed cn the schematjc at various paints along the
main signal path. The numbers inside the test point
symbols are keyed to the proper wavelarm adjacent to the
schematic. These voltages and waveforms are invaluable
for troubleshooting the instrument. Applications include:

026721

checking stage gain, locating unbalance in differential
amplifiers, locating faulty transistors, etc. Always refer to
the specific measurement corditions before using dc
voltages or waveforms. Allow the level to stabilize before
noting dc voitages. Small dots are etched on the circuit
board assemblies next to the emitter lead of transistors,
the source leads of FET's, the cathode end of diodes, and
the positive end ot electrolytic capacitors as an aid to

tocating test points.

When taking waveforin or de¢ voltage
measurements, use extreme care .0 avoid
shorting supply voltages or components.

8-11. 1f a malfunction occurs, Figure 8-2 may help isolate
the trouble to a particular circuit in the Model 180F, or to
a paidcular plug-in. Always begin troubleshooting with a
visual inspection. Check for burned or loose components,
loose wire connections, faulty switch contacts or any
sirnilar conditions suggesting a source of trouble,

8-12. REPAIR AND REPLACEMENT.

! J
8-13. Almost all electrical components are accessible for
replacement from the comoonent side of the etched
circuit boards. Section VI provides a detailed parts list to
allow ordering replacement parts from  either

\Hewtett-Packard or a typical manufacturer, I satisfactory

' operation or repair cannot be accomplished, contact the

nearest Hewlett-Packard Sales/Service Office {addresses at
rear of this manual). I shipment for zepairs is required, see
Section H for recommended packaging information.

8-14. HIGH-VOL™ \GE SUPPLY REPAIR.

8 15. The following procedure should be use in replacing
the high voftage supply ussesnbly {A8), the high voltage
rectifiar assembly (A5), or the high voltage transformer
{T301):

a. Remove two scre'ss and remove cover.

N
b. Remove resr instiument cover and unsolder five
wires fram smali etched circuit board mounted to T301.

¢. Remove four screws from corners of rectifier
assembly, AS. Remove two screws from ends of T301.
1

d. Unsalder leads at cathode end of CR302 and
CR30Q7Z
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Section Vill
Paragraphs 8-16 to 8-19

e. Unsolde: lead at junction of C309 and R325.

~ f. Raise the rectifier assembly (including T301) from
compartment in the HV supply assembly. T201 should be
completely disconnected (small pc board is part of

transfarmer).
WARNING l

The post accelerator lead may hold a
high-voltage charge. Use a screwdriver
and carefully lift the insulator cap.
Ground the screwdriver and the post
accelerator lead as the lead is loosened
and disconnected from the CRT.

8-16. CRT REMOVAL AND REPI.LACEMENT.

817. Toremove the CRT, proceed as follows:

l WARNING . l

To prevent possible injury, always wear
a face mask or goggles, and gloves
Handle the CRT with extreme care.

a. Remove the plug-ins.

p. Remove oscilloscope cover. (See Paragraph 5-15

and Figure 5-1.)
l WARNING l

The post accelerator fead may hold a
high-voltage charge. Use a screwdriver
and carefully lift the insulator cap.
Ground the screwdriver and the post
accelerator lead as the lead is loosened
and disconnected from the CRT.

c. Removc post accelerator lead from CRT. The le2d is
held in place by a spring wire clip. To remove it from the
CRT, compress the clip by pressing against one side of the
spring wire with the screwdriver blade while gently lifting
the same side of the insulator cap.

d. Remove the connections from the nine neck pins on
the CRT {use fongnose pliers through access holes in CRT
shield).

e. Squeeze plastic light shield at mid-point at top and
bottom, and remove it.

f. Remove screws holding metal bezel on front panel.

g. Ceretully pry the socket from the CRT base.

h. Place one hand on the CRT face and, with the othe
hane ‘ide the CRT forward and out of the instrument.
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i. To replace the CRT, reverse the procedure.

i. After replacing the CRT, check the following
adjustments: Intensity Limit, Paragraph 5-25; Flood Gun,
Paragraph 526; Trace Alignment, Paragraph 527 and
Horizontal Amplifier Gain, Paragraph 529, stepc.

8-18. SERVICING ETCHED CIRCUIT BOARDS.

819. Eched cirruit boards in this instrument have
components mounted on one side of the bozid,
conductive surfaces 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:

a. Use a 37 to 47.5 watt chisel tip soldering iron with a
tip diameter of 1/16 to 1/8 inch, and a small diameter
rosin ccre solder.

b. Components may he removed by placing the
soldering iron on the component leads on either side of
the board and pulling the component straight away from
the board. If heat is appl.ed to the component side of the
board, greater care is required to aveid damage to the
components, especially semi-conductars. Heat damage
may be minimized by gripping the lead with long nose
pliers betwren the soldering iron and the comnonent,
thereby forming a heat sink.

c. It a component is obviously damaged or faulty, clip
the leads close to the component and then unsolder the
leads from the board.

d. Large components, such as potentiometers, may be
removed by rotating the soldering won from lead to lead
and applying steady pressure to lift the part free. The
alternative i+ to clip the leads of the damaged part and
remove them individually.

e. Excessive heat or force will destroy the lamipate
bond between the metsl plated surface (conductor) and
the board. If this problem should occur, the lijied
conductor may be cemented down with a smatl amount of
quick-drying acetate-base ceiment having good insulating
properties. Anothes method of repair is to solder a section
of good conducting wire along the damaged area.

f. Before replacirg a corponent, heat the remaining
salder in the component hole and clean it oul with a
toothoick or *“‘solder sucker™. Sharp pointed metalic tools
are not recommended since they may loosen eyelets in
boards or remove plating from the inside of holes on
plated-through etched circuit boards.

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

h. Install the replacement component in the same
position as the original.
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Model 180F

8-20. Component boards used in this instrument have
been treated with a special coating for improved
performance under extreme molsture conditions.
Companent replacement should be followed by complete

026771

Section VIII
Paragraphs 820

removal of any fluxing material and renewal of the
protective treatment. Spray, brush or dip repaired boards
with General Electric Co. DRI-FILM 88. Allow to dry
throughly before using the instrument.
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Section VI Meodel 1B0OF
Table &1

~ Table 8-1. Schematic Diagram Notes
Y

Refer to MIL-STD-15+1A for schematic symbols not listed in this table.

=]

Etched circuit board

]

Field effect trznsistor
{(N-channel)

[7]

n

Front panel marking
Breakdown diode

Rear panel marking

DD D

= Front panel contro} = Tunnel diode
" = Screwdriver adjustment = Step recovery dicde
P/O = Partol 2 = Ch tuits or components drawn
_i with dashed lines {(phantom) show
CW = Clockwisc end of vari- Y g function conly and are not intended
able resistor \‘Q' to be complete. The circuit or
) component is shown in detail on
NC - No connection K another schematic,
Unless otherwise indicated
resistance in ohms
v = Waveform test point capacitance in picofarads
(with number) inductance in microhenries
¢ = Common electrical point Wire colors are given by
{with :Ietter) not necessarily nu;nbetx;‘s in p?rtil;l}hesizs o
groun uging the resistor color code
—--a [ (925) is wht-red-grn ],
k _ 0 - Black 3 - Green
i:—-)|>— = Single pin connector on board 1 - Brown & - Blue
- 2 - Red T - Violet
- 3 - Orange 8 - Gray
_9. >.. = Pin of a plug-in board 4 - Yellow 9 - White
- {with letter or number) Switch walers are identified
Maln sigual path as follows:
EEms——— = n signa a
giate IF IR 3F 3R IF, IR
= Primary feedback path A Y S, N o
o-em—wm—am- = Secondary feedback path =
* = Optimum value selected
at factory, average ——
value shown; part may A /
have been omitted. 2F 2R 2F 2R

84 02677
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Section Vil
Figure 8-1
1!
ADJUSTMENTS
‘ ‘_——w-—-___‘
Q304 A8 AS R326 R302 R348 CH3 Cli0 5102 R344

C412 c4qig LVPS €424 g} TP30; Al
FUSES
8 SPARES
ADJUSTMENTS
'—_‘—-

R221 $203 €203 R250 R246 R428 R207 R253 C22% R336 C2I3 C210 FL4OI

Ny

XV303

A3 §202 TP404 TP403 R449 R443 R423 R4)12 A7
R R,

ADJUSTMENTS

H80F=R-3

Figure 8-1. Component Identification
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spot ‘ iy ' - ‘R‘3I8 . T o . RIOS {957)
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VERTICAL CHECK VERTICAL | [CHECK CONMECTION nAs s ¢ ‘ o L (:a[o!. . R 107 _(958)
PLUG-IN CRY FROM JtPINE TO HORIZ- u ‘ ER302 a3 R3ll1"‘ : -.: oaF ooz CI03 S {e)} | \
OrAY com!:tl:‘nous ONTAL OUTPUT AMPLIFIER 5 e ‘ RIL3 : ‘M«q"omé . CRIO3 ot hg — L0 | 5
enecn e (8) — R303 'Ll&z‘ " ool N o
VERTICAL e o _ o . HI8
| PLUG=IN ‘ o . 511: R S {30
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FIND BEAM LHECK CHECK o B T LS ST SN O SN
SWITCH HORIZONTAL HORIZONTAL
' PLUG-IN ouTPuT (902) (92) (0} (0) (¥2) (7)
ROTATE ANPLIFIER ' . 6
SCALE 6
FULLY Cw
1 | | Al |
CRY
FAINTLY REF | GRID F REF [ GRIO | REF § Gmo | REF | GRID | REF ] GmiD | REF | GRID | REF | GRiD | REF | GRID | REF | GRID | REF | GRIO REF | GAID | REF | GRiD | REF | GRID | REF | GAID
ILLUMINATED, oesis | toc |pesic | Loc joesic | La¢ lo:sue wo¢ |oesis | toc [ogsic | roc {oEsic § voc Joesis | voc foesis | toc oesis | roc pESiG | LOC [oESIG | LOC [OESIG § toC [OESIG | LOC
]
1 Hal c120 rF2f crioz o5} 1oz es| R102 w4} R1I8 Ga} AI3Z HI| R301 E4 | R319 D4| A48 EI c127 M3 | L1008 K3} RIST 43 | RIS? L3
Sl nel S Al R GE)ctios e2| m103 nH4afR9 F3|A133 D2} RI02 C5| R320 D3| A349 E3 ciz¢ mM3|atwa J6 | AIS2 K3 | RSB M3
Cios F5 | ¢322 F2| CRIDS G5, G101 N5! RIDA M4} RI20 E2 | R136 G2 | AIN: C5| A3I21 D3| R3S E-4 J105 4 | Q109 K4 | RI53 K3 | R1S9 M3
€105 3| C123 D2| Cr0s F4 | Q102 G4 R1I0S H4} RI121 F3I | R1II? F2 | RiS. B4 | RIB B2} RIZ2 E4 J106 k4| G110 L4 | A1S4 K3 | R160 M3
 CHECK MV PS C106 F5| C301 D5' Calgy F4] Q103 #3f R1I0O7 H5) R122 EA | R138 G2 | RGS B4} RI0 E3 ] AIS3 ES4 107 L4} Q4 M4| RISS L3 RISL K3
110 G3f cinz c3| chrio F3| alo4 63| RIT F5! RI12s F4 | R1I39 F2 | A310 D3| R3A1 EI| R34 E4 3108 M4 | R143 33 | RI56 L3 | R162 S
} €111 F2! C33 o3 CRIY 1A} @106 M-1| AR112 H3I| AI26 G4 | R140 F-2 | A313 C4 | R332 E3 | TPA1 B3 L107 L3 | AISO 23
THECK €112 G3| €316 C2 ) CR112 E2 | Q106 F-2 | R113 F5| ARi27 F4 | RI41 F2 | ARI14 C4} RIII €3 | vior B2
GATE G113 F3 | €311 C2] CA1I D21 Q107 G2} R4 G4| A1 G3 | R142 F2 | A315 D4 A1 83 | viez B2
G114 F4 ! C318 Cz2| CAM5 G2| 2303 C4f RIS G4 R129 A3 | R143 K2 [ RZ16  C4 | A343 A2 | VA3OY D4
AMPLIFIER C118 k4 C317 3| CRIt6 F2 | G302 Da| R116 G4 R130 H2| R144 K2 RI17 D5 | RS A4 | VRIO2 D3I
I Cl16 G2 | CR101 G5 CRIN? F2 | Q363 D4} RI1?7 MH3| RI131 H-2 | R145 H2| R318 D4
cHECK
car 180F =0 -4

1OA/AR-C-T

Figure 82, Over-all Troubleshooting Tree
’ 8.6 Fiqure 8-3. Component Identification, Al and A2 02677-1
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G4) €221 E5] CA201 D3| CA209 3 | 0205 E2| G213 13 | RI08 D4 | R222 £6 |ai34 14 |R247 F3 [HIS7 F-2 | RI69 H-2 [RAI? M2

LS | €222 J4 | CR202 F3 | L200 13 | Q206 F-4)A201 D2 | B209 D4 | A223 €-4 | R235 J4 | A248 E-3 {R258  F-2 | A270 33 [s202 2

34 | €226 F-2| CR203 F-3 | 1202 E5] Q207 F-2|A202 D2 | A210 D4 | A225 E<4 [A237 )5 | R249 F3 ;RS9 F2

AOF~-B-3

Figure 8-7. Component Identification, A3
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Section VI

Model 180F : : ' ;
Figure 8-8and 89
R N LD TR R I et SR A
DC VOLTAGE MEASUREMENT CONDITIONS MENTARY/FEEDBACK AMPL)
" e 1
a. Set HORIZONTAL DISPLAY to EXT CAL and HORIZONTAL j
MAGNIFIER to X1.
| l HORIZONTAL I
{DisPLay] P/Q S101
b. Adjust HORIZONTAL POSITION to center spot, ?
N ‘
' c. All voltages are referenced to ground. ""1;50‘3‘“5'-*5;;%5’_. ?
DISPLAY (5501) kz
TO
\ . CRT
- WAVEFORM MEASUREMENT CONDITIONS e DEFLECTION
(3) pLATE +RIGHY
. (vi0oNn
a. Set Model 1B0A/AR controls as follows:
HORIZONTAL MAGNIFIER ... ... ... ..o e X1 © :
| HORIZONTAL DISPLAY ....................EXTCAL _ _ <."(
‘ HORIZONTAL EXTINPUT ....oooeeeieeeeean... AC LT ;;3:1‘:‘:6' [20RIZONTAL) i
—_HORIZONTAL 3
, b, Set Vertical Display to A. (P Pio S1ob ) E' } ORIZONTA
! ExXT s — HORIZONTAL
' INPUT / INT @Tz_ﬂ
c. Connect CALIBRATOR 10 V cutput to HORIZONTAL EXT 1200 ! Q 208
s
INPUT. 1 | caon 100K
== } HORIZONTAL \
| E OuUF [G7 e : ! oW Snag | |
‘ 4. Adjust vertical and horizontal POSITION to center trace {increase )""_1 : ‘ el E { 100K O
N IN ITY if . i ~ SOURCE' £0)
B TENSITY if necessary) LSOURCE . O 1 o |
WAVEFORMS ARE TIME-RELATED m; Y \
SEE T A1t
FIR SrMag;,
T AND COMVENTARS
' +3.8V— +53V— L : Lo L S SR .
- - - Ilﬂ:- :é‘llllul!?.ll. AIIL"I:;:::-I_
REFERENGE DESIGNATIONS
A3l
I €202-206,210~- 214,210~ 222,226~ 231
/ CuZMSEC/DIV CR201 - 209
i L200.202, 203 10
| Q201 =243 CRT
. R201-210, 215-217, 219, 220,222,223, DEFLECTION
225, 226,229 ~-232,234,235,237-239, L4 AN ATE-RIGHT
244-254,257-259,260-264,260-271, i tvion
273,278 I
5202 {
THASSIS PARTS . é‘;
c201 A2, 218, 221 v B
oy PIO 0. 20t P/0 §101,102, 201 3 “:}'
A B
DELETED: e?,
| B
vnwmv Ca2MSEC/DiY W IOV/ DIV Q2 MSEC/DIV
. F/O 5102 [FIND BEAM ]
. ' - |26V ="
Fig. 'e 88. Waveform and Measurem=nt Condition” . Figure 89. Horizontal Amplifier
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See Figure 8-3 for A1 Component ldentification

See Figure &7 for A3 Component td-ntification

Section VIl
Figure 8-10

Model 180F

{9} (5) {916) (3)

A4

(4)

AB 1S0F — A~ 5

810

Figure 8-10. Component Identification, A4, AB and AB
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‘ ‘ ? Section VII!
Mcidet 180F : Figure 811 and 8-12

+23v FROM
HUNCTLON
C412 B F404
Lves
.
1316}
QSCILLATOR
Q104
o) A\
CRIG
WAVEFORM AND DC VOLTAGE MEASUREMENT CONDITIONS “3 "
(£} VERTICAL
93} {349 DEFL!CTION
Turn POWER on MESH
| z 32
-éo
I ki posT
$150 P FaNF. W2 N L ACCELERATCR
S y . FROM
lllllLJ\ ; I ABR342
yor ¥ ¥
1t ) i
; Lo I '
' \[ Y VvV Vv Y
4.5vAC
§43VAC 1 1 FROM T40i
? FROM T401 FROM FROM
VR34 L T coLL coLt
- ay— SIS 1 AJQRO9 A3Q212
% 2 ]} MEGO } Cw A3Q2IC AJO2I3
: Ly +100V
4 - ' ~——
' HORIZONYAL
Wﬂwnw SUSEC/ Y 142) 15 crT POST 1921 CEFLECTION i
, , B &~ RA ACCELERATOR R % xc
cw (3
[AsTicnatise] fp = {915} wo i [SSALE]}
-, Az
: | VEE TagLE 9t 3} -
; FOR Srudms o
I o AND CDI“'IPCNl‘i B
Figure 8-11. Waveform and Measurement Conditions E ' NEAE o
i " ..‘) -
REFEAENCE DESIGNATIONS 18G8 - M "3‘-"“ FORLR BaBALE = 30) ASTIGMATISM
F/O AL, F/OAD. A, A%, A8 CHASSIS PARTS NS 901 ¥5T 91
C301- 303, 307-311, 315 = 321 F30s . ‘\ ACCELERATOR
CR301-203,307-310 £302,303 ) \ s
L30t R334,344, 248,
Q301 -304 347, 350 -
A10I-305, 310,313~ 321, 323-328,330-333, | v303 . 3
| 335-337,347-343,345,349, 349,351-354 POST ACCEL
1101 o : Focus WRITE
FPICH / / : FiILANENT
¥301,302 . 9 —t CONTROL (5) —
VRO 302 ‘ 5 943 SR Iy
: CATHOOE . .
DELETED: REAR VIEW CRT NECK PIN CONNECTIONS Figure 8-12. High Voitage Power Supply
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Section VIII
Figure 8-13

Model 180F

(902)

Hi3(18)
/

‘e
<

“can [CRAO9

" GR404 CRA02

-CR¥28 CR;

. —(2)

&g s8 88 g8 IE 2
o Il "
€ J . l . _'{ T l :;j!jj IS l A R R443 82D
(UNOER\.\ .. L ¥ / f ; , } o 1. 3 el
: \ : i . i, R :
SR ii !j _--r;
Dy 19
EVRIEIS §; 3

Hi8(22)

REF GRID | REF GRiD REF GRID REF GRIO | REF GRID REF GRID REF T3]+ REF GRID REF GRID REF GRIO | REF GRID
DESIG | LOC |DESIG | LOC DESIG| tOC pesic | roc Yoesic | roc |oesis | roc loesia | wec [DESIG | Loc [DESIG | 10C |DESIG | LOC {DESIG | LOC
I
C401 D4 | CR411 C4 | CR424 B4 C406 L3 | CR405 K-3 JCR423 H4 [0412 14 | R409 4 | R422 K5 | R435 15 | R45C K5
CR401 D3 | CR413 E-3 | CR426 03 C407 L5 | CR406 L4 [ CR434 H-4 |Q413 H3 |R410 L5 | R423 J5 | R4a1 H-3 | TP401 K2
CR402 03 | CR414 E3 | CR427 D3 C408 K2 |CR407 L4 | Q402 L3 |Q415 H4 | R411 L6 | R424 K-5 | R442 H3 | TP402 K-2
cR463 D4 | CR415 E4 [ CR428 D4 C413 K4 |[CR412 12 403 4 (G416 H4 | R412 K5 | R428 13 | R443 H-2 | TP4O3 12
CA404 D4 ! CR416 E3 | CR429 D4 c4ta K3 |cra17 K5 faa0sa x4 |R40T 13 [ R413 L5 | R429 12 | R43a W5 | TPAG4 13
{R408 C2 CR421 B3 R402 B-4 C419 -4 CR41% )4 Q405 K-3 RA404 K3 R417 K-3 R430 -2 R445 H-4  va0l L-5
CR409 C-3 CR422 B-3 R403 CA C420 -3 CR420 14 Q407 X-4 R405 L3 R41B K-2 R431 -4 R446 H4 § v402 H-5
CR410 C4 | CR423 B3 | R439 £4 C425 M3 |CR425 £ | Q408 34 [R406 L2 [R419 32 [ R432 54 [ R447 M5 | VR4D1 L3
R440 E-4 C426 HE [CR430 H-2 [Q4ace 113 [R407 L5 | A420 K4 [ R433 15 [ R448 H-6 | VR40Z K3
€427 2 [CR432 I3 {Q411 34 [A408 14 |R421 K4 [R434 5 [ A449 5 | VR403 M3
i

| igQF—-a-—4 y
l .

Figure 8-13. Component Identification, A6 and A7
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Model 180F . . ‘ Section VIl

\ _: Fiqure 8-14 and 8-15
P40} : s Y T o P e PR : R 7 S ) : '
. T401 — - - - _ i : T 2
- N M Yal- 24 & i E . u L Y
. . w401 . ST : J . £ A% ;
. ‘_ s R4OL ;- : ' : ; ! - AL LR A HETALE LY
, ¢ . q s e, e e e —e e ¥ . | - FON SYMBCLs
FL4OI ' : d y - RS i e AT . - 4t ; [As S _AAD cOnyENTIENS
. ) Y i tA Y &l . A L eit piafs ' ‘ " by
3
(98) (3081} -+ rrom 100V
14 c402 JUNCTION
3 412 & F404
ceon | 4700 | €412
H 4700 ¢
03401
Fa02 Faor ¢
oy ’ SATE TO - ro_"<
SWEEP TO 510 l 'S ”>——ﬁ——’ QI0) EMITTER 19} 0
S :
: - 4
CHOPPED BLANKING —mm oo <
<2 18— TO RIO2 o 40 o C 1s
1935} 12) ' lc
INT DISPLAY 1DONV) .
FROM LIGI $? 152 ' 181
{a 20
. o o
1946) VERT BEAM FINQER i
€ ) * " rrom sio2 '
ALT TRIGGER +23V 7O 05401 &
FROM RIsZ & 22} F301
+
—7 2 L ca)2 !
> —0 T2ic0ur SRS
{01 "J oy 198) CURRENT LIMITER
‘ ;,—----—-(a )y—— T d ‘
- vours ac] () se02
. {s 1) l
20V PK-PK
0 J1,PIN 31
o 26> I{ELY {938) !
JOPIN32 TOPINIG , 3 e . —
N/ : . I TR F405
7 ‘ - g
(o niaa —— 27} -— —I100VOC 102 13 VAC TO 3t e ‘ . 24a
17} | T LA L I RS q
roRs2 e 3—t——ee(i2 20 - = 12.6VDC 6.3 VAC TO o NG
OUTPUT WRITE GUN . E e R T . ca18
SiGNALS FILAMENT (1] 18 'Y -1 . 5 . = &
; 1902} RS L L 3
TORISS a1 29— -+ 13VDC \l _ ) N ER T 3400UF
i S L
: uN
QELEY ) {14 30 Pt = +10G¥OC FILAMENT @ 4
/ ' 141 f ¢ }ﬁ‘ —1246V
{ i s ll: - 20V PK=PX FROM T40} REFERENCE DESIGNATIONS
) ] PiN 14 AG AT
' 1958} P {96} raow ) CAOI, 405408, 413, 414,413,420,
{18 32 s -~ rag _425-427
PN G SR40I-417,419- 430,432 - 434
Q402 - 404,407 =409, 411-413
415,418,
RA0L =413, 417~ 424, 428435,
p 11svac 4139- 450,
‘ 1P401- 404
. : V401 402
L -y VAA4GI-403
: PiNIE ) CHASSIS PARTS
C402,404 40%5,412,418,424 B
53401 SRR o
FA01-406 G423 RAAZ.
FLAO} | | OalUF 8245
1402
S40¥,402]
T40L 100V
o P4Q:
‘ f Q401 406,410,414
. 190K =C ~i waor
DELETED: _ (0GR LOWUGLTAGE POWIR SUPHLY-40I
Figure 8 14. Jack Connections .
o * ‘ ‘ . Figure 8-15. Low Vo'tage Power Supply
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CATHODE-RAY TUBE WARRANTY

The cathode-ray tube (CRT) suppliedinyour Hewlett-Packard
Oscilloscope and replacement CRT's purchased {from hp are
warranted by the Hewlett- Packard Company against electrical
failure for a pericd of one yearfromthedate of sale. Broken
tubes and tubes with phosghor or mesh burns arz notincluded
under this warranty. I the CRT is broken when received, a
claim should be made with the responsible carrier.

Your nearest Hewlelt-Packard Sales/Service Office {listed
at rear of instrurent manual) maintains a stock of replace-
ment tubes and will assist in processing the warranty claim.

We would like to evaluate every defective CRT. This engi-
neering evaluation helps us to provide a betier profuct for
you. Please [ill out the CRT Failure Report on the reverse
gide of this sheet and return it with the defective CRT to:

Hewlett-Packard Company

1900 Garden of the Gods Road

Colorado Springs, Colorado 80907

Attention: CRT QA
To avoid damage to the tube while ilh shipment, pleasefsliow
the shipping instructions below; warranty credit is notallowed
on broken tubes.

SHIPPING INSTRUCTIONS

1t is preferable that the défecti\re CRT be returned in the re-
placement CRT carton. If the carton or packaging material
is not available, pack the CRT according to the instructions
below:

1. Carefully wrap the tube in 1/4 inch thick cotton
batting or other soft padding material.

2. Wrap the above in heavy kraft paper.

3. Pack wrapped tube in a rigid container which is
at least 4 inches larger than the tube in each
dimension.

4. Surround the tube with at least 4 inches of packed

excelsior or similar shock absorbing material; be
sure the packing is tight all around the tube.

Thank you, .

CRT Department




e

CATHODE-RAY TUBE FAILURE REPORT

DATE
FROM:

NAME

COMPANY

ADDRESS

1. hp INSTRUMENT MODEL NO.

2. hp INSTRUMENT SERIAL NO.|
CRT SERIAL NO.

4. DPiease describe the failure and, if possible, ~how the trouble on the ap-
propriate CRT face below.

CUT ALONG DOTTED LINE

f
o
5. Is the CRT within warranty? Yes No
6. hp Sales/Service Office Repair Order No.
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ﬂMANUAL CHANGES

MODEL 180F

and

0S-189A (P)/USM-281

RUGGEDIZED OSCILLOSCOPE
Manual Serials Prefixed: 901~

Manual Printed:

NOV 1969

Make all changes listed below as Errata. Check the following table for your instrument sarial prefix and/or serial number

and make listed changa(s) to the manual:

Serial Prefix or Number Make Changes Serial Preﬁx or Number ‘ Make Changes
1221A ' 1
2002A _ 1,2
2119A 1,23
23214 1,234
ERRATA
Table 11, Table 6:2 {Cont'd),
Weight: Change to read: 29 Ib 8 oz without plug-ins R253: Change to HP Part No. 2100-1776, R: var
{13,38 kg). ww 5000 chms 5% 1W. ,
Figure 6-1, R305: Change to HP Part No. 0658-8018, R:fxd fim

Delete: MP158, MP159 shown in exploded view of
case handle assembly.
Table 6-2, Replaceable Parts,
C115: Change HP P ‘t No, to 0160-0303, C: fxd my
0.15 uF 200 wVac.
C121: Change HP Part No. to 0160-2961.
C122: Change HP Part No. to 0160-2861.
. C301: Change to HP Part No. 0180-0049, C: fxd
elect 20 uF 50 wVdc.
“C309: Change HP Part No. to 0160-2320.
-+ €315: Change HP Part No. to 0160-0307.
-CR201: Change to HP Part No. 1901-0374, CR: Si
‘ {Special), -
CR202 204, 207, 208: Change to HP Part No. 5081- 7536.

DS401: Change to HP Part No. 2140-0253,
DS:incandescent, 28V.

£1: Change to HP Part No. 0380-0744,
Spacer: ceramic.

Add: F401, F402, HP Part No. 2110-0020, F: D.8A
250V slow-blow {230V operation only).

H18: Change to HP Part No. 0360-1514, Terminal:
pin.

J1: Change to HP Part No. 00180-27601, J: femnale
32-pin modified.

MP130: Change to HP Part No. 0403-0128, Guide:
lett plug-in.

MP131: Change to HP Part No. 0403-0129 Guide:
right plug-in.

MP158: Change to HP Part No. 00180 ‘JQIDG 702,
Spring: insert.

R203: Change to HP Part No 0157-0407, R: fxd
metfim 200 ohms 1% 1/8W. -

8 August 1983
A = Latest additions to this change sheet.

This ¢change sheet supefseda all prmr change sheets for lhus manual ' \ B

30 megohms 1% 3W.

R318: Listed twice. Correct secand appearance to
read R326.

R325: Change to HP Part No. 0687-2231, R:fxd comp
22k ohms 10% 1/2W.

R328: Change to HP Part No. 0687-1051, R:fxd comp
1 megohm 10% 1/2W,

R341: Change to HP Part No. 0687- 4721 R fxd comp
4700 ohms 10% 1/2W.

F343: Change to HP Part No. 0698-5358, R:fxd comp
8.25 megohms 5% 1W.

R345: Change to HP Part Mo. 0698-6580, FI fxd car fim
16.25 megohms 5% 1W, ,

R448: Change to HP Part No. 0757-0435, R:fxd memm
3920 ohms 1% 1/8W. .

$402: Change HP Part No. to 3101-1234.

V303: Change HP Part No. 5083-9083.

V401, V402: Change HP.Part No. to 1940-0025, V'
vohage raference B3V,

Add: XD5401, HP Part No. 1450-0359 Lampholda-

Table 6-3,

A1C115: Changa description to CAPACITOFI FIXED
MYLAR: 0.15 uF 19% 200 wVdc, Mfr 56289, P/N .
192215492-PTS.

A1R305: Change description to RESISTOR, FIXED,
CONDIJCTIVE PLASTIC: 30 mégohms 1% 3W;

- Mfr 03888, P/ PVL1175-3-TO-3004-F.

A1R328: Change descnpnon to AESISTOR, FIXED

‘ COMPOSITION: 1 megohrn b1 10% Y2W; Mir 01121,
P/N £B1051. :

A1R341: Change description 10 RESISTOR, FIXED,

COMPOSiTlON 4700 ohms 210% 2N Mir 01121,
- i’IN‘ E84721

b ' . :
i “ Supplement A for
' W 00180-90910
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Model 180F Page 2/6

ERRATA (Cont'd}

Table 63 (Cont'd),

- A1R343: Change description to RESISTOR, FIXED,
CARBON FILM: 8.25 megohms 5% 1W; Mfr 28480,
P/N 0698-5356.

A1R345: Change description to RESISTOR, FIXED,
CARBON FILM: 16.25 megohms 5% 1W; Mfr
25480, P/N 0698-6580.

A3CR202, 204, 207, 208: Change to HP Part No.
£081-7536.

A3R203: Change description to RESISTOR: Same as
A1R102.

A3R253: Change description to RESISTOR, VARIABLE,

WIRE WOUND: 5k ohms 5% 1W; Mfr 28480, P/N
2100-1775.
ABC309: Change description to CAPACITOR: Same
as A1C311.
ASC315: Change description to CAPACITOR: Same
as A1C310.
ABR325: Change description to RESISTOR, FiXED,
COMPOSITION: 22k chms £10% 1/2W; Mbe 01121,
P/N EB2231.
ABE1: Change description to SPACER, CERAMIC: mfr
76854, P/N 15523-001.
A7R448: Change description to MIL type RNEOC3921F.
A7V401: Change description to TUBE, VOLTAGE
REFERENCE: 83 volts; Mir 74276, P/N Z83R4A.
DS401: Change description to LIGHT INDICATOR:
Mfr 71744, P/N CM6B39 {ANSI 6839},
Add: F401, F402, FUSE, SLOW BLOW: 0.8A 250V;
Mir 76915, P/N 313.8005.
* Add: H18, TERMINAL PiN: SQUARE, Mfr 28480,
P/N 0360-1514. _
J1: Change description to CONNECTOR, RECEP-
TACLE: 32-contact, female mod:!ned Mfr 28480,
- PIN00180-27601.
LY MP124: Change P/N 'to 00180-24717.
Py MPISO Charge description to GUIDE, LEFT PLUG-

4o NN Mfr 28480, P/N 0403-0128,
\ MP131 Change description to GUIDE, RIGHT PLUG-

. 1N; Mir 28480, P/N 0403-0129.

o " MNES\ Chanqe description to SPRING, INSERT two

.1‘\'L F l;‘equlred Mfr 28480, P/N 00180-09103.

s R0 Chanqe\ descnptlon 1% RESIS‘I‘OR Same s

SR T ariagg

" R108: Change df crlphpnio RESISTOR: VARIABLE
0 COMPOSITIUN: wie phmsiZO% 1/4W; Mir 28480,

b PN 2100-1908.

LA x S401: Cha gedumpuan to LAMPHOLDER: Mfr '

R 108717, P/N(ll 251/-G-FB13, :

S .)8402: Cnange desem,’mon o SWITCH, SLIDE: opo'r
Ll VOLTS ACMIr szksa PIN 1A 12424, |
B Page 8—7 Flgqre 88,

Reme schematnc as

shqwn |n Fig(;re 3 oi this change

‘ e 'y sheet. T X

e .wcns Change valua 10 0,15 uF, "

o -’,f’ cmog Disconnect catl'.radefrom +100V and reconnect
R 10 emlltel of 0!03

Page 8-9, Figure 8-9
R203: Change va.ue to 200 chms.
Page 8-11, Figure 8-12,
R341: Change value to 4700 ohms.
Page 8-13, Figure 8-15,
Q415: Show emitter on CR433 side.
R448: Change value to 3520 ohms,
V401, V402: Change value to 83V.
Reverse connections of C425 and R442. Ground cne
end of R442 and connect one end of C425 to
junction of VR403 and Q413.

=
; (9) 4102
b\ /
> < 280 MY
W o) 103 ,
» <

R[48
1Te82K

Figure 1

Table 6-2. Replaceable Parts,
Change: MP155, HP Part No. to 1440-0152.
Change: Q209, HP Part No. to 1845-0820.
Change: 0212, HP Pan No. to 1845-0820.
Change R106, HP Part No. to 2100-3720,
Change: R302, HP Part No. to 2100-3213.
Change: R327, HP Part No, 10 0698.8427, R.fxd

29M 10% 1W C TC=0+£250.

Ghange: R343, HP Part No. to 0698.8994,
Change: $401, HP Part No. to 3101-1508.
Delete: XFAO1.
Add: XF401A, HP Part No. 2110-0564, FUSE POST.
Add. XFA01 B, HP Part No. 2110-0565, FUSE CARRIER.
Add: XF401C, HP Part No. 2110-0569, NUT PLASTIC
Delete: XF402|‘ ‘
Add XF402A, HP Part No. 2110-0564, FUSE POST.
Add XF4028B, HP Part No. 2110-0585, FUSE CARRIER.
Add. XF402C, HP Pan No. 2110 0569, NUT PLASTIC.
Delete; XF403.
Add: XF403A, HP Part No, 2110.0564, FUSE POST.
Add: XF4038, H? Pan No 2110-0565, FUSE CARRIER.

1
v

3
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ERRATA {Cont'd)

Table 6-2 (Cont'd),
Add: XF403C, HP Part No. 2110-0589, NUT PLASTIC.
Delete: XF404,
Add: XFA04A, HP Part No. 2110-0564, FUSE POST.
Add: XF404B, HP Part No. 2110-0665, FUSE CARRIER,
Add: XF404C, HP Part No. 2110-0569, NUT PLASTIC.

CHANGE 1

Table 6-2. Replaceable Parts,

H1: Change to HP Part No. 00180-24301.

R218: Change to HP Part No. 00180-61501; R: var
comp 1G0k ohms £20%. {Includes R221 and all
mounting parts.)

Table &3,

H1: Change description to: NUT, HORIZONTAL
POSITION POT: Mfr 28480; P/N 00180-24301.

R218: Change description to: RESISTOR, VARI-
ABLE, COMPOSITION: 100k ohms £20%
{Includes R221 and all mounting parts); Mfr
28480; P/N 00180-61501.

CHANGE 2
Table 6-2. Replaceable Parts,
Change: L.303, HP Part No. to 01336-66002.
Change; MP125, HP Part No. 1o 00180-60603.

CHANGE 3
Page 4-4, Paragraph 4-33,
Change the paragraph to read as follows:

The + 100V supply output is used o a reference for
the ~100V supply and the -100V supply is used as &
reference for the +15V and -12.6V supplies. The
+100V m st be adjusted first, thenthe-100V, thenthe
+15V ar 4 ~12.6V supplies.

Page 5-3, Table 5-2 Low Voltage Adjusiments,
Change the order of supply adjustment as follows:

Test Paint Maasure Adjust
TP401 +100V + 1V R412
TP404 -100V £ WV R449

No Change

No Change

Table 6-2 Replaceable Pans,

C407: Change to HP Part No 0180-0269, C:FXD ELECT

1pF 180 wvdc

Add- C428, C429 HP Part No. 0140-0176 C:FXD MICA

100pt 300 wVdc.
Q403 Change to HP Part No 1854-0071.
Delete: R4O7

R411; Change to HP Part No. 0757-0436, R.FXD
METFLM 4320 OHMS 1% 1/8W.

R412: Change to HP Part No. 2100-1773, R.VAR WW
1000 OHMS 1W.

R413: Change to HP Part No 0757-0767, RFXD
METFLM 42 2K 1% 1/4W.

R444: Change o HP Part No 0757-0770, RFXD
METFLM 56.2K 175 1/4W.

R448: Change to HP Part No. 0767-0436. RFXD
METFLM 4320 CAMS 1% 1/8W.

Add: R451, R462 HP Part No. 0757-0435 R.FXD
METFLM 243K 1% 1/4W.

Add: R453, HP Part No. 0757-0766, RFXD METFLM
39.2K 1% 1/4W.

Delete; V401, V402,

Page 6-27, Table 6-3,
A7C407. Change description to CAPACITOR, FIXED,
ELECTROLYTIC: 1uf 150 wvde;, Mir 28480, P/N
J180-0269.

Page 6-28, Table 6-3,
Add: A7C428, C429 CAPACITOR FIXED MICA 100pi
300V Mfr 28480, P/N 0140-0176.

Page 6-29, Table 6-3,

A7Q403: Change dercription to TRANSISTOR.SAME AS
A1Q302

Delete: A7R407.

A7TR411: Change description to RESISTOR: MIL TYPE
RNGQC4321F.

A7R412: Change description to RESISTOR, VARIABLE,
WIREWOUND: 1K OHMS 1W M{r 28480 P/N 2100-
1773

A7TR413: Change description to RESISIQRMIL TYPE
RN65C4322F.

Page 6-30, Table 6-3,

ATR444: Change description to RESISTOR: MIL TYPE
RNB5C5622F.

A7R448: Change description to RESISTOR:MIL TYPE
RNG60C4321F.

Add: ATR451 RESISTOR:MIL TYPE RN65C2432F

Add: A7R452 RESISTOR, SAME AS A7R451.

Add: ATR453 RESISTOR:MIL TYPE RNEB5C3922F

Delete: A7TVAON, A7V402

Page 8-12, Figure 8-13,
Replace A7 Component Locator and table with Figura 2 of
this change sheet. g

Page 8-13, Figure 8-15,
In the Reference Designator tzhle in the lower left
corner of Figure B-15, change the designators in A6,
A7 as follows: Delete R407, V401, v402; Ada C428,
€429, R451, R452, R453
Make changes shown in Figure 3 of this change sheet
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Figure 2. Replacement for A7 Companent Identification
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A CHANGE 4

Table 6-2. Replaceable Parts,
Add: A10 00180-63201, Qty 1, LINE FILTER ASSY,
Change: €402, 404 HP Stock Number to 0160-3007.
Add: €430, 0160-4323, TQ1 C:FXD .047 uF 20%.
Change: FL401 NSR: P/0 AC.

Page 6-30, Table 6-3,

Add: A10 LINE FILTER ASSEMBLY BRACKET WITH LINE
FILTER, C402, C404, AND C430.

Add: A10C402 CAPACITOR FIXED CERAMIC 4700 pf
+20%, 4000WVDC; Mfr 28480, 0160-3007.

Add: A10C404, same as A10C402.

Add: A10C430, CAPACITOR, FIXED .047 uF =20% 250
VAC, Mfr 28480, 0160-4323.

Add: A10FL401 NSR P/D A10.

Page 6-31, Table 6-3,
Delete: €402 and C404,
Delete: FL400 and FL401.

Page 8-13, Figure 8-15,
Make the changes shown in Figure 4 of this change sheet.
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Figure 4. Modification to low voltage power supply.




