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_Section]

Model 180AJAR
~ Table1-1 Table 1-1. Specifications
{ CATHODE-RAY TUBE AND CONTROLS GENERAL
TYPE: WEIGHT:

Post acceleratu.ﬂ kV accelerating potentiai; . (Without plug-ins) Model 180A, net, 22 Ib {9,9 kg);
aluminized P31 phosphor  {other phosphors shipping, 30 Ib {13,5 kn). Model 180AR {rack), net,
a\_fal!able. tee Modhcqtioml. safety glass faceplate. 25ib {11,3 ko) ; shipping 33 b {14,9 kg).

GRATICULE:

. ENVIRONMENT:

8 x 10 div parall'axﬁee internal graticule. 0.2div Operates  within specrhcatlons over the iollowmg
subdivisions on major axes. 1 div = 1 cm. Front ' fanges:
panel recessed screwdriver adjust TRACE ALIGN

aligns trace with graticule. Internal Y-align aligns

Temperature: —~28° Cto +65° C.
Y-trace with X-trace. Scale control illuminates CRT

Ay phosphor for viewing with hood or taking Humidity: To 95% refative humidity at 40° C. .
1| photogmphs. . Altitude: To 15,000 .
i ‘E.BEAM FINDER: - c ‘ - _ Vibratioh:. Vibeated in three planes for 15 minutes
I .| ‘Pressing Find Beam control brings trace on CRT screen © exchwith 0.010:inch excursion, 1010 55 Hz.
\ regardless of setting of horizomal vertical, of | ACTIVE COMPONCNTS:
L imensrly controfs. o
:5\\ INTENSITY MODUI. ATION . All solidstate (except CRT).
\ : Approximatelv ¥2 V, dc 1o 15 MHz, will blank traceof POWEE: L ‘ :
o normal intensity. 'ﬂD'-" R,5100chms. _ 115 or 230 V 210%, 50 to 400 Hz, less than 110 watts
- \ CI\IJBRATOR ' . with plug-im at normal line, convection C'OOled-
W orvee: | . Option 003: 100 o 200 V operation.
| . Approsimately 1 kHz square weve, 3us risetime. Option 004: 110 or 220 V operation.
. VOLTAGEH Lo o ‘ . ACCESSORIES FURNISHED:
T " Mesh contrast filter; power cord; rack mounting
\ w: ;;pruts 250 mV pkpk and 10 V pk pk accuracy;, hardware (180AR onfyl.
HORIZONT AL AMPLIFIEH MODIFICATIONS:
amowmm CRT phosphor (specily by phosphor number); P31
, standard; P2, P7, P11 available.
.NC 10 SMHz when dccoup!ed 5 Hz 10 5 MHz when :
| - ac-coupled. ‘DIMENSIONS: -
L\EFLECTION FACTOR: ws ' B
g : Ly “lﬂ-x-- "u "'“' - H
11Vidiv, X1; 0.2 Vidiv, X8; 0.1 V/div, X10. Vernier TEEIFSSREE.. T T
" provi-as continuous adiustment between ranges. C o
- Dynamu.. tango 5V
mp.mum INPUT: i
r Vde (.ﬂcoupled input).
M?JT RC: : : ‘
1 m '*nmsfunudbyﬂoptoxlmatelv SOpF. [
[swE '_ mo\msn |
X1, X5,-X10; mmﬂ'nd swnp mum:y, 1595 {for £3%

ﬁme bo.v plug-iml

Fout emrmr follower ounputs on rear for mnh‘ and

dllmd gates, main and delayed sweeps; maximum
~onremt available, 23 mA; outputs - will drive
‘imgedances down 10 1000 ohma without diatortion. -

Y S

T

b



Model 180A/AR . ¢

Section |
Paragraphs 1-1 10 1-t1

 SECTION|I
'GENERAL INFORMATION

DESCRIPTION

l 2. The Model T80A/AR. Figure 1-1, is a light weight,

l-1.

: general purpose oscilloscope with plug-in capabilities. Both .

the Model 180A and Model 180AR, as shipped from the
factory, are intended for bench use. The Mode! 180AR

. however, may be rack mounted as described in _Section [ 3

13. - All active components in the Madel 180A/AR are

solid state devices (no vacuum tubes zxcept the CRT). The
Model T80A/AR is convection ccoled and operates within
specifications from ~26°C to *o5 C.

3-4. The horizontal amphim bandwidth is dc to 5 MHz

‘with direct coupling and 5 Hz to 5 MHz with capazitive

. coupling. A BNC cennector is provided to atiach an

" external deflection signal. The amplifies"s dynarmic range is

5 V. The deflection factor is adjustabls betwesn 0.1

V/div to 1 V/div.

1

15. A BNC co'nneczor is provided to connect an exterpal
intensity modufation signal. Tne input resistance is 5100

" ohms. Approximately +2 Vdc to 15 MHz bl2isks 2 beam of
- normal intansity.

1-8. Four other BNC conne:tors are provided to couple

s signals from the plugirg 10 external ecusipment. Since

these outputs are dependent upon the specific zlugins,
sefer 1o appticable plugin manuals for identification. The
outputs can supply 3 mA and will drive impedances 23 low
as 1 k chm without distorticn.

1-7. A1 kHz square wave signal at two amplitudes, 250
mV and 10 V, is available at the {front panel. Its amplitude
is accurate to 1% and its risetime is 3 viec. The signal may
be used to adpst horizontal and vertical deﬂecnon factors |
and to compensate divider probes.

- 1-8. CATHODE-RAY TUBE.

1-9.  The Model 1BOA/AR uses an internal graticule CRT
which eliminates display paralfax. The CRT is furnished
with P31 aluminized phosphor and is equipped with a
safety facepiate. P2, P7, and P17 phosphars are also
available. ‘

110, WAHHANTY.

1-11. This instrument is certified and warranted as stated
on the inside front cover of this manual. The CRT
however, is covered by a warranty separate from the rest
of the instrumont. The CRT warranty and wartranty claim
forms are focated at the rear of this manual. Should the
CRT fail within (he time specified on the warranty, return
the CRT with the warranty form comnleted.

141




Section ! and 11
~ Paragraphs 1-12to 1-23 2nd Figure 2-1

112, I STRUMENT IDENTIFICATION.

1-13. Hewlétt-Packard uses a twi-section eight-dijit seskaf =
number to identify instrumints. The first theée digits
ipreceding the dash) are tha serial prefix which identifiesa
serizs of instruments: the last five digis identify a
" particular instrumer« in the series. The serizi number
appears on, 8 ciate [ocated on the rear panel. All
comrespondence with a Hawlett-Packard Sales/Service
Oflice in regard to an instrument shou/d uferenca the
mplel': serial number.

1- 4. MANUAL CHANGES.

115 This manual provides . operating and service
information for the HP Madel 180A/AR Oscilloscope.
* Information in this manusi 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 lrom that on the title page, a
"MANUAL CHAMGES sheet supplied, or Section VII of
this manual, . will describe changes which will adapt this
. mainsal to' provide correct coverage. Technical cocrections |
{if any) w this manual, dn.¢ to known errors in print, are
called Errata and are shown on the change sheet. For
inforr.ation on manual coverage of any HP instrument,
ceitact the nearest HP Sales/Service Office (addresses are
“ifsted at the rear of this manual),

1 16. ACCESSORIES FUHNISHED

l-1 7. The Model IBOAIAB Oscﬂloscope is equipped with
8 mesh contrast filter, and a detachable power cord. Aksa
Included with the Model 180AR is_a rack mounting kn

1-18. - The mesh contrast filter saaps into place under the

+ is also equipped with locking wheels and is readily
collapsible for transport. The Model 1119A/8 Testrmobiles

.general purpose test stands designed for maximum utility
. ‘while requiring a minimum of fioor 'space. These

- Model 10407A Plugin Extender can be obtained. It
~ provides for removal of the plugins from the frame and

_ requirements. Information on these and the above
described  accessories may be obtained from HP

Model 180A/AR

fight shield and provides increased display visiblity. All
parts and hardware requip:d to convert the Model 180AR
for rack mounting are provided in the kit supplied.

1-19. AVAILABLE ACCESSORIES

1-200 A seties of mobile test stands are avallable for both
the Model 180A and Model 180AR. The Model 1118A isa
tripod testmobile intended for use with the cabinet Mode!
180A, and provides adjustable height, 1ilt, and rotation. It

are intended for use with rack model instruments such as
the Model twAR while the Model 1119C/D Testmobiles
are intended for use with cabinet model instrurnents such
as the Model 180A_ The Model 1119 series Testmobiles are

trstmobiles allow the instrument to be tilted at least 40
degrees zbove and below horizontal in 10 degree steps.
1-21. A front-panel cover of fiberglass material, HP Model
10168A, can be used to provide front-panel protection for
the cabinet Model 180A, and a cover for the rack Model
180AR is availablo as HP Part No. 50600437,

1-22. For ease of calitration and rnaintenaﬁce an HP
exposas components and adjustments for servicing.
1-23. Cameras, probes, viewing hoods, terminations, and

other accessory items are available for specialized

Sales/Service Offices listed in the rear of this manual.

BOTTOM PANEL

TILT STAND

PN
-~ ’
"TRIM STRIP -
ADHESIVE BACKI ™Y} @7 inacx NOUNTING FLANGE oot
S F;gn'.z-t.nxkuoumnmg}.
220 025895




Model 180A/AR !

Section 1
Paragraphs 21 10 214

. SECTION il

24, |N|T|AL INSPECTION
22, MECHANICAL CHECK. Check the shlpplng carton

*, or damage immediately after receipt. If itis damaged, ask

the carrier’s agent to be present when the instrument is
unpacked. Inspect the Model 180A/AR for physical
damage such as bent or broken parts and dents or
scratches. i damage is found, refer to Paragraph 2-4 for
recommended claim procedure. if the Model 1B0A/AR
appears undamaged, perform the efectrical - check
(Paragraph 23). Retain the packagmg material for possable

. fmuu use.

oo 23 ELECTRICAL CHECK The petfounance check is

given in Patagaphs 55 through 514. This check will
determine whether or not the instrument is operating
within its specifications as listed in Table 1-1. The initial

.- performance and accuracy of this instrument are certified

. as stated on the imside front cover of this manual. If the '
. Model 180A/AR does not operate as specified, refer to
+ - Paragraph 24 for the recommended claim procedure.

'24. CLAIMS.

.2-5. If physical damage &3 found or if the instrument is

..~ not within specifications when received, notily the carrier
"~ and the nearest Hewlett-Packard Sales/Servica Office
immediately. The Sales/Servica Office will arrange for .
" repair or replacement of the instrument without waiting

L for a claim to be settled with the carrier.

27,
24

" 28, The warranty statement for all Hewleit-?éckald

products is ori-the inside front cover of this manual.
Contact the nerrest SafeslSemce Oﬂnce iol information
about weuanw claims.

HEPACKAGING FOR SHIPMENT

" Hawlett-Packard Safes/Service Office, sttach a tag to it

showing owner’s name snd address, instrument’s model .
number and cw digit serial number, and a descriptio.: of

mkc leqwed.

2 9. “The ongmal shlpplng carton and packagmg materials |

'should be used for reshipment. H they are not available or
reusable, the instrument should be lepackaged whh the

foilowing rmtmals.

B s A doubh-mllcd canon (refet to Tablc 1 for test

L strength requived).
b Heavy. pop«orsheutsofcardboatdtopmtm all
o imtrumem surfazes [use 3 nonabrasive material such as

: -.;polywrthamoncmhiomdpapcuhul(inpakuound .
'allmi-c!mqpam! Lo ‘

1f the instrument i to be shtpped to a

INSTALLATION

Table 2-1. Shipping Carton Test Strength

Gross Weight {Ibs)’ Carton Test Strength {ibs)
upto 10 200
10to 30 275
3010120 350
120 to 140 500
14010 160 _ 600
c. At least four inches of tightly-packed,

industry-approved, shock-absorbing material such as

extra-firm polyurethane foam.

d. Heavy duty shipping tape to secure outside of

’ canon‘

2-10 PFIEPARATION FOR USE.
211 POWEH REQUIREMENTS. -

2-1Z. The standard Model 180A/AR requires either a 115
or 230 V 210°%, single phase, 50 1o 400 Hz power source

" that can deliver 110 watts. Options 003 and 004 provide

for 100/200 V or 110/220 V operation- mpecmely {see
Section V). ‘

a 115V OPERATION This instrument, as shipped, is
ready for operation on 115 Vac. Rafer 10 the following

~ paragraph for 230 Vac operation.

'

. Belore applying power, check the
rear-panel slide switch ~for proper
position {$15.0r 230).

. b 230 V OPERATION. If the instrument is to be
operated on 230 Vac, set the rear-panel switch 1o 230. It is
not necessary to replace the 115 V fuse. Positioning the
115/230 switch sefects the broper fuse for the desfred
voltage. .

" 2-13. ;THR_EE-OOHDUC‘I'OR 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 180A/AR s equipped with a detachatle
" three-conductor power cord which, when ph:gged into ar.
appfopn-te outiet, gounds lhe msuument tlwoogm the

21



Section }l
#aragraphs 2.15to 19

round offset oin. When os)eralmg the Model 1&)AIAR
from a two-contact outlet, use a three-conductor to .
two-concuctor adapter, Preserve the safetv feature by
gounuing the adapter lead.

2-15. INS'I'RUMENT MOUNTING.

2.18. BENCH USE. Both the Model 180Aand the Model
180AR, as shipped from the factory, are intended fcr
bench use. The Model 180AR however, may be rack
mourted as described below.

_2-17 RACK mUNTl'le A kit for rmvemrg the
Model 180AR to a reck mount confisucation is ‘upplied
with each _instument. - Instructions for maxing  the
conversion are gwen below. l-'l.n‘er to Fiqure 2 | for parts
l(kﬂ‘ll"l:a‘lllya- .

P

v

Maodel “B2A/AR

a. Dutach tilt stand oy pressing it away from the front
feet. Fiemove all plastic feet w depressmg metal button
and Jldmg feet iree.

b. Rimove slumirum wim strip from exh side of

" instrument with 3 thin blade tool.

¢. Attach rack mounting flange in space where tzim
sitrip was removed (use screws pcowda'd with kit). Large

"notech of flange should be posatnomd at bottom of

instrument.
218 INS'I’HUMENT COOI.IP:G

2-19. The Mod# I&)AIAR does not reqmm forced-aiv
cooling when opera'ed in an ambient temperatize ol —28

. to +85 degrees ' centigrade. ' Normal air circulation wil!
. maintain a reasonable temperature withisi the instrument.

' S 025892







“Section 113 ‘
Figure 3-1 :

Madel 180A/AR

' 1. CALIBRATOR. Provides a 1-kHz square wave

at two amplitudes; 250 mV and 10 V pk-pk.

' 2 POWER. Pushbutton switch with indicator

light fo¢ tizming oscilloscope on and off.

3. SCALE. Controls overali brightness of CRT

face

4, TRACE ALIGN. Rotates trace around center
of CRT face.

5 FOCUS.-Controls sharpness of writing beam.

6. ASTIGMATISM. Adjusts roundness ol

writing spot.
7. INTENSITY. Controks brightness ot display.
8. FIND BEAM. Returns display 1o CRT.

9. POSITION. Coarse admslmenl of d:sp!ay 3
horizontal posmon.

10. FlNE. Fine adjustmert of display’s hosizontal

position.
11. MAGNIFIER. Magnifies herizontal display.

12. PHASE/BANDWIDTH. Sefects between

nosmal operation {BANDWIDTH; and X-Y

RTICAL I
‘, l
|
INSIDE I80AR I
BOARD I
!
REAR or i80
ﬂ x n " . ) "

' ‘,
L owie ‘F vyumwpd !
"w‘s{" t‘lau‘n..‘._ P

29999

13. DISPLAY. Selects source of horizontal input

14.

15

. MAIN GATE OUTPUT. BNC for connecting

_connecting defayed sweep signal 1o external

IB0ASAR-A-3A

—+HHT

operaticn [PHASE),

signal.

|

AC/DC. Selects AC or DC coupling for the
external horizontal input signal.

EXT INPUT. BNC connector for applying an
external horizontal inout signal to the
oscilloscope. '

REAR PANEL

main gate signal to external equipment.

DELAYED GATE OUTPUT. BNC for
connecting defayed gete s:g'lal to external
equipment.

DELAYED SWEEP OUTPUT. BNC for

equipment.

MAIN SWEEP QUTPUT. BNE for connecting
main sweep signal 1o external equipment.

Z-AXIS INPUT. BNC for applying an external
intensilication or blanking signal 1o 1he
oscilloscope. !

30,

Figure 3-1. Controfs and Connectors

025'892




Model 180A/AR

Section 1!
Paragrzpns 21 10 3-17

SECTION Il
OPERATION

3-1. INTRODUCTION.

32.. The Model 1B0A/AR is a light-weight,
generakpurpose oscilloscope with plugin capabilities The
plug-in compartment is located below the CRT in the
Model 180A and to the right of the CRT in the Model
180AR. In either configuration, the horizontal plugin
goes into the right side of the compartment and the
vertical into the left. The plugins must be locked together
before being msened into the compartment {see plugin
manuals).

33. CONTROLS AND CONNECTORS:

34. Location of controls and ﬁonnectors is shown in
Figure 31 along with a brief description of their

functions. The following _paiagaphs explain some .

functions in more detail.
35. FRONT PANEL.

36. CALIBRATOR. The 10 V and 250 mV, 1-kHz
square-wave outputs of the CALIBRATOR may be uted
for vertical and horizontal sensitivity calibration, and for
divider probe compensanon. The amplitude is accurate to
1% from —28°C to #65°C (—~18°F to 149°F). Risetime
of the signal is 3 usec.

37. 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
controd is especially useful when using a hood to view the
display or when photographing waveforms. Rotate SCALE
to OFF when scale illuminalion is not needed.

38 TRACE ALIGN. The TRACE ALIGN adjustment
-compensates for external magnetic fields that may affect
the alignment of the horizontal trace with the graticule.
The alignment should be checked when the instrument is
moved to 2 new location and adjustinent made whenever

necessary.

39. FOCUS AND ASTIGMATISM. Both of these
controls are used to obtain the sharpest display. Normaily,
once set, ASTIGMATISM will not need to be readjusted.
it may need readpstment however, when 1he vertical

pluginischanged. _ .

3-10. FIND BEAM. Occasionally the CRT beam may be

. driven off screen by large dc input levels or by fmproper -

control settings. The beam may be brought back on screen
by deprmmg the FIND BEAM control and adjusting the
horizontal and vertical (see vertical plugin manual)
position controls to center the beam H INTENSITY &

025895

properly set, the beam will remain visible when FIND
BEAM is refeased. .

3-11. MAGNIFIER. This control varies the gain of the
horizontal amplifier. When switched from X1 to X5 or
X106 the gain increases five or ten times respectively. For
example. one volt into the vertical amplifier plugin Ext
Input jack produces 1 div of deflection in X1, 5 div of

deflection in X5, and 10 div of deflection in X10. '

3-12. DISPLAY. This control determines the origin of
the fnput signal applied to the horizontal amplifier. With
the DISPLAY cortrof positioned to EXT CAL, the
external horizontal input signal is coupled directly to the
horizontal amplifier. As DISPLAY s rotated ccw, the
external signal is increasingly attenuatad. When DISPLAY
is fully cow (INT), the extermal input signal is
disconnected and the internal sweep is coupled directly to.
the horizontal amplifier.

3-13. REAR PANEL.

3-14. QUTPUTS. Fcur BNC connectors on the rear pane!
of the Model 180A/AR are provided to supply signals
from the plugins to external equipment. Refer to the
plugin manuals for signal identification. These outputs
can supply 3 mA and will drive impedances as low as 1000
ohms without distortion. :

315 Z-AXIS INPUT. This BNC connector allows -
application of an external intensity modulation signal
directly to the gate amplifier. Approximately +2 V, dc to
15 MHz, blanks a2 heam of normal intensity. Conversely, a
negative sigmal will intensify the beam.

3-16. INTERNAL. '

317. Positioning the PHASE/BANDWIDTH swiich to
PHASE causes the horizontal input signal to be delayed
the same amount of time as the vertical input signal. This
delay allows the Model 180A/AR to be used for phase
measurements. Channel A of muhtichannel vertical
plugins should be used when making phase measurements.
Refer to Paragraph 529 for calibration procedures when
a different channel {other than A} is to be used, or when
changing from one vertical plugin to another.

Note

Make certain that the switch is placed to
BANDWIDTH after making phase

" measurements. This will allow normal
operation. -
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Model 180A/AR

Section IV
Paragraphs 4-1 to 4-15

SECTION IV
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2. The Model 180A/AR Oscilloscope is comprised of
four basic circuits. These are: a gate amplifier, a horizontal
amplifier, a high-voltage power supply, and a low-voltage
power supply. Two associated circuits, also contained, are
a calibrator and an output amplifier. Figure 4-1 shows the
interrelationship of these circuits.

43. ...NCTIONAI.. DESCRIPTION.

44, Threq input stgna. lntensny. horizontal deflection,
and vertical deflection; are neccssary to obtain a usable

display on the CBT. The cirzuitry fov the intensity and

horizontal defiection signals is explained in thc Tollowing
paragraphs which are refersnced to Figure 4-1. The variical
deflection signal Is coupled dlrec.llv to the CRT from the
Vertical Plugan : ‘

45 INTEHNA!. Posmonmg the iiORIZONTAL
DISPLAY switch to INT applies —100 volts tu the
Horizontat Plugin. This voltage allows the plugin to
operate normelly and to produce the unbtanking gate and
the internal sweep signal.

46. The unblanking gate is coupled from the Horizontal
Plug-in to the gate amplifier where it Is summed with the
Z-axi§ input and chopped blanking signals (if they are
applied). The resulting signa! is amplitied, and coupled
through the high voltage power supoly to the control grid
of the CRT to control the intensity of the display.

47. The aiternate trigger signal is a negative pulse
produced by the gate amplifier at the end of ‘each
unblanking gate. It is coupled directly to the' Vertical
Plugin (refer to Veriical Plugin manval for signal
function}.

48 The internal sweep signal from the Horizontal
Plugin is coupled through the HORIZONTAL DISPLAY
switch to the output amplifier. Here it is converted to a
differentias signal, amglified, and apolied to the CRT
horizontal deflection plates.

49 EXTERNAL. Positioning the HORIZONTAL
DISPLAY switch to EXT removes the internal display
voltage from the Hotizontal Plugin, eliminating both the
unblanking gate and the internal sweep signal.

4-19. The gate amplifier operates as it did when INT was

i selected. There are; however, only two inputs to the gate
amphfier: an externally applied intensity modulation
signal {Z-axis input} and the chopped blanking signal from
the Vertical Plug'n. The alternate trigger signaf will be
producad only if the externally applied signal is simifar to
the normal uniianking gate.

4-11. The externally applied deflaction signal is coupled
thrcugh  the horizontal preamplifier to the output
amplifier where it is amplified and converted to a
differentiaf signal and then applied to the CRT horizontal

~ deflection plates.

4-12. CIRCUIT DETAILS.

413. The following paragraphs contain a detailed
explanation of each circuit in the Model 180A/AR. .

4-14. GATE AMPLIFIER.

4-15. 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 control

UNBLANKING GATE

CHOPPED BLANKING

AMPLIFIER

I-ANIS INPLTY

=100V ==
[roRzENTAL) 6@5*0'1

INT D!SPLAY
o
=100V ’n

. UNBLANRING
SIGNALS
LIFFERENTIATOR
ALTERNATE
o3 _— TRIGGER
]
KR AN-B P

Figure 4-2. Gate Amplifier Block Diagram
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Section [V _
Paragraphs 4-16 tu 4-2:;

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

4-16. The input current to amplitier Q101 through Q104
is. converted to a voltage, amplified, and coupled to the
control grid of the CRT. The output signal is also
differentiated, clipped, and coupled to the Vertical
Plugin.

4-17. The input currents to the gate amplifier {refer to
Figure 83, schematic) are summed in the low impedance
emitter circuit of Q101. The resulting current is coupled
to the complementary feedback amplifier {3 current-fed
operaticnal amglifier) 0102/Q103/Q104, where it is
corverted to a voltage, and coupled 10 the control grid

_ circuit of the CRT. The output voltage is approximitely:

AEQ104 coLLECTOR =0 L cr101) R R119 & R12W

The large negative feedback from the ccilectors of 103
and Q104 to the base of Q102 provides the
complementary feedback amplifier with a very stable gain.

"C110 and C113 adjust thr high-frequency feedback.

CR108 provides temperatu & compensation for Q103
CR109 and CR110 protect 1103 and Q104 from voltage
breakdown. CR112 and CR113 jsolate Q103 and Q104
from the high voltage in the control grid circuit of the
CRT in the event of a grid or cathode short. The output
from Q103 and Q104 is differentiated by C115, R128,
and R130, and coupled through Q105 to the Vertical

. Phugin. CR111 is a positive clipper.

4-18. HORIZONTAL AMPLIFIER. -

4-19. The inputs 10 the horizontal amplifier {refer to
Figure 4-3) are the internal sweep signal ar-d an external
‘signal applied to the HORIZONTAL EXT INPUT jack.
Pesitioning HORIZONTAL DISPLAY to INT disconnects

i.the external signal and grounds the input of the
.pmamphfler. The internal sweep signak is connected

t’nlough the . HOR!ZONTAL DISPLAY swnch lo ‘the
mnput amphiler

Model 180A/AR

420. Selezting either EXa SENS w EXT CAL
disconnects the internal sweep signal and connects the
external signal through the preamplifier to the output
amplifier. With EXT SENS selected, the amplitude of the
signal from the preamplifier s adjustable by rotating
HORIZONTAL DiSPLAY between the extreme positions.
In EXT CAL, R211 is shorted and the output amplitude is
determined only by the input amplitude.

4-21. The selected signal is applied to the output amplifier
and surmmmed -with a current extablished by the
HORIZONTAL POSITION control. The resulting current
is converted to a differential signal, amplified, and applied
to the horizontal detlection plates of the CRT.

4-22. The external signal applied to the preamplifier (refer
to Figure B4, schematic) is coupled through 0201 and
Q202 to the HORIZONTAL DISPLAY switch, S101. The
high input impedance of Q201 prevents lcading the
external circuit. Q202 provides the low impedance
necessary to drive Q203. CR201 protects Q261 ‘rom
voltage breakdown. C203 and C204, when switched in,
decrease the bandwidth of the preamplitier. The decreased
bandwidih compensates for the signal delay in the Vertical
Plugin and allows more accurate X-Y phase measurements
to be made. R207 is adjusted for 0 Vdc across R211,
eliminating borizontal dc shift as HORIZONTAL
DISPLAY isrotated.

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 coupled
from the emitter of Q206 through emitter follower Q294
to differential amplifier QZ06/Q0207. Q204 provides the
low impedance necessar  to drive Q206. The input sig ral
to Q206 is coupled through the MAGNIFIER .witch,
5203, to Q207. 5203 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 5203. R253 adjusts the
emitter potentials of Q206 and Q207 to be equal,
preventing horizontal de shift as the MAGNIFIER control
is switched. Q205 provides a fow impedance voitage sgurce
for the base of Q207. The ditferential signal at the
collectors of Q206 and Q207 is applied to complementary
feedback amplifiers {current-fed opesational amplifiers}

INT SWEEP mOmZoNTR Q ouTPUT
_— /0 SION [WacniFiER) AMPLIFIER
- [perizona) O— +-— ~—— - — - ———
' & " HORIZONTAL
—msm.n
> DEFLECTION
i _ PLATES
! —
ob e [FomzoRTaL]
/f PREAMPLIFIER O
:3 ' EXT SIGNAL : LT TR .
- Figure 4-3. Horizontal Amplifier Block Diagram -
- 42 025693
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Q208/Q209/Q210 and C211/Q212/Q213, converted to a
voltage, and coupled to the horizontal deflection plates of
the CRT. CR203 and CR206 prevert Q206 and Q207,
respectively, from saturating. Diodes CR202/CR204 and
CR207/CR208 limit the ciutput to the deflection plates
between +6 and +94 wvolts 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 hal and the electron
beam is confined to the horizontal limit of the CRT
screen. The gain of the complementary feedback amplitier
is very stable because of the large negative feedback from
the collectors of 0209/Q210and Q212/Q213% .o the bases
of Q208 and Q211, respectively. C210 and €229 adjust
the high frequency feedback of each amplifier individually
while €213 adjusts the feedback for both. CR205 and
CR209 provide temperature compensation for G210 and
Qi

' 424, HIGH-VOLTAGE POWER SUPPLY (HVPS).

4-25. The high voltage power supply (refer o Figure 4-4)
producas three requlated voltages: —2950 V, =+9 kV, and
a controi ¢rid bias voltage. All three voltages are regul'ated
by sampling the — 2950 voit supply.

428, The 50 kHz output from oscillator. Q304/T301

{refer to Figure 85, schematic) is coupled to two
half-wave rectifiers, CR302 and CR307, and! t0 a voltage
tripler circuit. The pulsating dc from CR302 is filtered and
applied to the contral grid of the CRT. R326 adjusts the
dc potential on the grid. The pulsating dc from CR3)7 is

-

Section IV
Paragraphs 4-24 to 4-30

Assume the cathode voltage decreass {goes pasitive); a
positive-going signal is applied thre’, 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
0304 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 is
felt on the base of Q304.

428. LOW-VOLTAGE POWER SUPPLY (LVPS]).

429. The lowvoltage power supply produces five dc
voltages. The —100, —12.6, #15, and +100 volt supplies
are regulated and used throughout the Model 180A/AR
and plugins. The unregulated +23 V supply is used only
by the HVPS and the pilot lamp. A regulated +105volt
supply is also produced, however, it is used only within
the LVFS. :

4.30. Figure 4-5 shows a basic regulated power supply. It
is like a voltage divider in that the entire applied voltage
must be dropped across the series regulator and the
parallel 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 cosrect the output.

SERIES

fiitered and applied to the cathode of the CRT. V301 ano REGUL ATOR [ 'Y

V302 limit the potential difference between the cathode , :

and the control grid to 140 volts in the evenl of a grid or P l SENSING sV hioso
“cathode short. The ac veltage applied to CR307 is also W DEVICE ¥ 3

coupled to a voltage tripler, CR308CR310 and I

£318-C321. The +2 kV output from ine tripfer is applied [ ;

to the post-accelerator of the CRT. 1HOA /AR~ At

4.27. Changes in the cathoda voltage are coupled through Figure 4-5. Basic Regulated Power Supply

the regulator 0301-Q303 to the oscitlator Q304/T301. :

OSC}‘L\?TOH RECTIFIER
N \
REGULATOR
€R302
| 0308
THRU — Q304 TI0K
0303y RECTIFIER )
]
cR3o? 3Ry K :
" FEEDBAGK J : CRY
YOLTAGE TRIPLER —
CR308-CRIIO (ALY
CH8 -C32)
g PRI A - f-3
Fiqure 4-4. HVPS Block Diagram
025894 | 43
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 Section IV
Paragraphs 4-31 10 4- 44

4-.31. Refer to the LVPS schematic diagram, Figure B-6.
Closing S401 supplies power through rear-panel switch
S402 to the primary of T401. 5402 connects the primary
windings in either series or parallel for 230-voit or 115 volt

uperation, 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 regufating circuits
described in the following paragraphs.

433, The —100 V supply output is used as a reference for
the other requiating circuits. It must be adjusted first since
its amplitude will effect the other outputs.

434, —-100-VOLT SUPPLY. The level of the —100 V
supply output witage is controlled by a series requlator,
Q414, in the supply ground path. Any change in outpot
voltage is sensed by Q415 and Q416 which ary connected
in a differential amplitier 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 voliage drop of 82

- volts, and in conjunction with R444 divides the supply
output voltage so that the total variation in output voltage

. will be sensed by Q415. If an increase in the load current
requirzment occurs, a decrease in output voltage will be
observed, resulting in a positive-going {less negative) signal
on the base of (416, with a larger change being sensed by
Q415. This causes Q415 1o conduct more positive. Thus,
the variation in output voltage is sensed and amplified.
The positive-going change is coupled from the single-ended
output of Q416 to the base of Q413. Driver Q412 controls
the base bias level of Q414. The series regulator will
therefore compensate for the change in cutput voltage by
decreasing its series resistance to return the supply autpot
voltage to the desired leve). Temperature compensation for
0416 is provided by Q415. High-frequency variations in
the driver input signal are liltered by C425 and R442 1o
prevent oscillation. Transistors - Q415 and Q416 are
protected by CR433 and CR434, while CR432 prevents
voltage breakdown from the base of Q413 10 the emitter
of (414, Qverload cument 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 s similar to the — 100 V supply. Q403 and Q404
operate as a differential amplifier, with Q404 sensing any
variation in output or change in relation to the regulated
—100 V ‘'supply. Voltage regulator 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 compensanon for 0404 is
provided by Q403.

4-36. +105-VOLT SUPPLY. A dc voltage from rectifier

CR401-CR404 is applied across R401 and breakdown -

diode VR401. Zener action keeps the top of VR401 five
' wolts more positive than the bottom, which is at +100 V.

44 |
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]

This +105volt potential at the top of VR401 provides bias
current for Q402 and Q404.

4.37. ~12.6VOLT SUPPLY. Part of the voltage from the
--12.6 v rectifier filter is dropped across the series,
regulator and R430, the rest is dropped across the foad.
Any variation in the output will be coupled through Q412
and Q409 to the base of the series regulator. Q412
provides a voltage gain, while Q409 provides a current
gain. C419 and R428 shunt high frequencies to prevent
oxiliation. CR425 provides temperature compensation for
Q412. CR420 protects Q412 from base to emitter vollage
breakdown.

438 Current limiter, Q411, and R430 form a protective
circuit for the series regulator. If the output is shorted, the
voitage drop across R430 turns (1411 on. The resulting
negative signal from the collector of Q411 is coupled
through the driver to the series re-ulator, turning it off.
The output current is limited to “he current necessary 10
keep Q411 terned on.

4-39. +15VOLT SUPPLY. The +15V supply is si, b

- the —12.6 V supply. Changes in output voltage are appled

t~ the base of Q408, amplified, and coupled through Q405
to series regulator Q406. Current limiting action is
provided by R419 and Q407.

440. 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
+15VvDC 420 mA
—-i2ze vkC 725 mA
-100vDC 80 mA

44). CALIBRATOR.

4-42. The schematic diagram of the calibrator is in Figure
8 3. 0106 and Q107 comprise a free-running multivibrator
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. CR115 disconnects the
collector of Q107 from C122 as Q107 turns off, providing
a faster risetime. The two outputs are supplied to
front-panel connectors and may be wsed for probe
compensation and sensitivity calibration.

443. OUTPUT AMPLIFIERS.

444. The oulput amplifiers (refer to  Figure 83,
schematic) are four emitter followers {Q108Q111) that
couple signals from the Horizontal plugin to rear-panel
connectors.  Check the specific plugin manual 1o
determine what signals are actually applied to the rear
panel connectors. '
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Section V
Paragraphs 51 to 57

SECTION V
PERFORMANCE CHECK AND ADJUSTMENTS

51. INTRODUCTION.

52 This section provides the performance check
{Paragraph 5 5) and the adjustmant procedure {Paragraph
5171 for the Model 180A/AR. Troubleshooting
information, schematic diagrams. and” component
identification are located in Section VIII. - :

5-3. TEST EQUIPMENT.

54. Test equipment required for maintaining and
checking the performance of the Model 120A/AR is listed
in Table 51. Test equip.nent having characteristics similar
to those listed in the table may be used for the
- performance check and adjustments.

5-5. PERFORMANCE CHECK.

56. The performance check verifies whether or not the
Model 180A/AR is operating within the specifications as
stated in Table i-1. This check may he 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 initia} performance
check is accomplished, the actual readings should be
entered on the form. The fcrm should then be removed

- Table &1. Required Test Equipment

.. Recom Lended Test Equiprnent‘

v Type - Mode! Reﬁbired Characteristics Reference Paragraph
Voltmeter HP Mode! 738AR, -1, 2,and 10 V pk-pk £0.2% 511, stepb; 512, steps
Calibrator 69208, or EQ2-7388R band d
Mnnitor HP Model 180A/AR Sensitivity 1 V/div - 511, step 9: 528, step b
Oscilloscope w/1801A and 18204 sweep speed 1 usec/div 529, stepd, 1

‘ -pluginy risetime <3 usec
\ sweep output

10:1 Divider HP Model 3% ' 528, step ¢
Probe 10001A
Constant Ampiitude Tektronix 50 kHz — 50 MHz 513, step a; 529, step
Signal Generator Type 1908/191 @10V pk-pk d, 7
Digitat HP Model 3440A +100 Vdc £.05% 522 stepa; 523, stepa
Voltmeter - wi3441A or 3444A

plug-in
100:1 Divider HP Model 3000 Vi 523stepa
« Probe 11044A '
Ammeter HP Model 3440A 0.20mA -~ 2.5mA " 529, stepe, 3
w/3444A Plugin $0.2%
DT Power Supply H? Modei 62048 2.5mA t013% 5-29, step ¢. 3
Square Wave | HPModel 211A/8 200 kHz  V pk-pk 529, step d. 3
. Generator i risetime <30 nsec ‘ -
" Oscillater HP Model 200CD 100 kHz @ 10 V pk-pk 529, stepe, 2

025894
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Section V
Faragraphs 5810 522

from the manual and filed in a safe place so that readings

. taken at a later date can be compared with the original

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

steps.
59. PRELIMINARY SET-UP.

510. Apply power to the Modet 180A/AR Jnd aifow a
fifteen minute warm-up. Do not install g'ugins.

. 5-11. CALIBRATOR.

a. Set controls as follows:

MAGNIFIER o ovvvvererseeneannseeenns X5

HORIZONTAL DISPLAY . ........... EXT CAL
HORIZONTAL Coupling ... ..ovvvvnnnnnn. AC

b Connect. a 10 V phpk signat from Voltmeter
Calibrator output to HORIZONTAL EXT INPUT.

¢. Obtain 3 horizonta! trace by adjusting INTENSITY
and POSITION controls.

d. Adjust HQRIZONTAL D3PLAY for 10 div of
deflection.

- e. Disconnect Voltmeter Calibearor - an~ connect

CALIBRATOA 10.V output to .WORIZON AL EXT
INPUT.

f. Traceis 10 div £1 minar div long.

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

h. Risetime of calibrator waveform should be less than

- Jusec.

512. MAGNIFIER.

3. Set MAGNIFIER to X1 and HORIZONTAL
DISPLAY to EXT CAL. '

'
i

b. Connect @ 10 V pk-pk signal from Voltmetes
Calibrator output to HORIZONTAL EXT It ™ T,

c. Deftection is 10 div £5minor div.

d. Repeat above procedure setting MAGNIFIE i 1o X5
with 2'V pk-pk signal, and X10 with a 1 */ pk-pk signal.
Deflection is 10 div £5 minor div ia each rese.

5-13. BANDWIDTH.

a. Connect 2 50 kﬂz signal from Constant Amplitude
Signal Generator to HORIZONTAL EXT INPUT.

52 ' \
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b. Set MAGNIFIER 1» X1. Adijust Signal Generator
amplitude for 10 div of deflection.

c. Increase frequency to 5 MHz. Deilection is greater
than 2.1 div. [If deflection is less than 2 div cFeck that
Phase/Bandwidth switch is in Bandwidth.)

514. BEAM FINDER.

a. Rotate INTENS!TY and HORIZONTAL POSITION
fully cow.

b. Dept 1ss FIND BEAM.
c. Intensitizd bear.. appears on screen.

5-15. COVER REMOVAL.

51F. Thero are four separate instrument covers on both
the Mudel 1 0A and the Madel 180AR. The covers of the
Madel 180AR may be removed by removing the
appropriate screws and lifting the cover free. Covers of the
Madel 180A are “’L-shaped”, each covering part of the side
as well as part ot the top or bottom of the instrument. To
remove the covers from the Model 180A, proceed as
follows: lower tilt stand and set iz strument on end; locate
the plastic slide locks at the front and back along the side
of the instrument {where the panels meet); push the front
slide forward and tha rear back; lifi the cover along the
sidn of the instrument and rotate toward top or bottom.

5-17. ADJUSTMENTS.

518. Proceduses for adiusting the Model 180A and the
Model 1BOAR are given in Paragraphs 519 through 529.
Required test equipment is listed in Table 51 Test
equipment with sim: ar characteristics may be substituted
if necessary. Figure 51 shows the locstion of adjustments
in the Madel 180A and 180AR.

519. The adjustment procedure must be donz in the

sequence given below. Do not attempt fo start the
procedure in mid-sequence, as succeeding steps are
dependent upon control settings of previous steps.

520. PRELIMINAFY SET-UP.
521, Instalt plugins in Model 180A/AR. Turn power on

and allow a fifteen sninute warmeup. Make certain that
Phase/Bandwidth switch 13 in Bandwidth position.

522 LOW-VOLTAGE POVER SUPPLY.
a Connecl the DT'_mal Vo!irneter to each test point in
“able 5 2.

b Mak. the proper adjustmert 1o obtain the indicated
voltage.
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Table 52. Low Voltage Adjustments

Test Point Measure . Adjust
TP404 ~100 V0.1V R449
_ TP401 +100V0a vV R412
TP403 ~12.6 V001V A434
TP402 +15v001 VvV R423

523. HIGH-VOLTAGE POWER SUPPLY.

a. Monitor the —100 Vdc at TP404 with the Digital
Voltmeter usinga 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 adjustmeni.

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

d. Monitor the High “/oltage at TP301 with the Digital
Voltmeter using a 100:1 Divider Probe.

WARNING'

This voltage is dangerous to life.
- 8. Adius. 'R302 1o obtsin a voltage reading exactly
e ;uivalent to the result obtained in step c. (appioximately

| ~20.500 V). }

f. The required high-voltage output of “he supply is

=2950V $0.5%.

$-24. ASTIGMATISM.

3. Set HORIZONTAL DISPLAY to 'EXT CAL and
Vemcal Display to A.

b Center spot with Horizontal and Vertical POSITION-

comm's.

¢. Adjust FOCUS and ASTIGMATISM for the sma'les:
round spot.

523 .INT ENSITY LIMIT.

3. Set Sweep Display switch an Horizontal Piugin to
MAIN {if applicable) and rotate INTENSITY 1o 10 o'clock
position.

b Adjust R326 until spot disappears.

526. FLOOD GUN.

a. Rotate INTENSITY fully cow and SCALE fully cw.

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

Fotate SCALE fully ccw.
025394
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0-27. TRACE ALIGNMENT.

a. Set HORIZONTAL MAGNIFIER to X1 and
HORIZONTAL Coupling to AC.
b Connect CALIBRATOR 10 V output to

HORIZONTAL EXT INPUT.
c. Rotate INTFENSITY cw to view trace.

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

e. Connect CALIBRATOR 10 V outpu* to Chaanel A
Input.
f. Set Vertical Plugin controls as follows:

Channel APolarity ........ ............. +UP
Channel AVolts/fdiv . . ................. verr ¥
Channed AVernier ......... reereirreeas CAL
Channel ACoupling ......ccovvvnnnrrrnnn, AC

o Adjust R336 to align trace paralis} with center

" graticule tine.

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

3. Set following controls as applicable:

HORIZONTAL DISPLAY ...... verspnenns INT
Main Time/div ......convrvvnnnnn .. D.1uSEC
MainVernier . ..........iviriininnnans CAL
SweepMode ...........ciiiirrrrvenes AUTO
SweepDisplay ............coviven v -MAIN
Delayed Timeldiv .. .. ......oovvvennnnn.. OFF

b. Set Monitor Qscilloscope controls as follows:

Voitsldiv.......... Ce ey e 1
TimJdiv......ooovinnnns R ... OYUSEC
TriggerSource ..., .. i, INT
Siope ....... ... ... N N R
Coupling .. ..o i e iii e e iy DC

c. Observe signal on collector of Q103 using a 10:1
Divider Probe. Adjust INTENSITY control to cause
obsetved signal to increase by 2 minor div.

3. Adjust C110 and C113 for 3 fast risetime and a flat
response.

5.29. HORIZONTAL AMPLIFIER.
3. DC BALANCE.

1. Set MAGNIFIER to X10 and HORIZONTAL
DISPLAY 0 EXT CAL. Center spot with HORIZONTAL
POSITION.
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Section V
Table 53

' 2. Set MAGNIFIER to X1 and recanter spot with

R253.

3. Repeat steps T and 2 until spot coes not shift
position when MAGNIFIER is switched from X10 to X1.

b. VERNIER BALANCE.
1. Set MAGNIFIER to Xi0.

2. Rotate HORIZONTAL DISPLAY fully ccw (not
into INT} and conter spot with HORJIZONTAL
POSITION.

3. Rotate HORIZONTAL DISPLAY to EXT CAL
and adjust B207 to recenter spot.

4. Repeat Stéps 2 and 3 until spot does not shift
when HORIZONTAL DISPLAY is rotated from fully cow
{notin INT) to EXT CAL, *

c. GAIN.

1. Set HORIZONTAL MAGNIFIER to Xt and
HORIZONTAL DISPLAY to EXT CAL.

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

Note

Takle 53 Ksts the cusrents necessary to
calibrate the horizontal gain. They
should be accurate to 0.3% if plugin
"interchangeability is desired.

3. Inject the c.urrem specified in Table 53 into the
emitter of 0203. Spot should be at right edge of graticule.

Table 53 Goin Adjust

MAGNIFIER |  INJECT ADJUST
X1 25mA | R250
X5 0.5mA R248
X100  } 02mA | R6

3. Pestorm the adjustment specified in Table 5310

1ake up haif 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
CRT has been replaced, it may -be
' necessary to sefect a ‘new value for
o R251. '
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B Repeat steps 2 through 4 until spoi deflects 10
div.

6. Set HORIZONTAL MAGNIFIER to X5 and
repeat steps 2 through 5 using applicable information in
Table 53.

7. Set HORIZONTAL MAGNIFIER to X130 and
repeat steps 2 :hrough 5 using applicahle information in
Table &3.

d. TRANSIENT RESPONSE.

1. Connect a 1 usec/div sweep signal from the

_Monitor Oscilloscope to the Channel A Input of the

Vertical Plugin.

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 Modet 180A/AR
and adjust C210, C213, and €229 for best response on
lawer right-hand corner of the waveform.

Note

€210 and €229 should be adjusted so
their sfugs are aimost equally extended.

6. Selcontrols as follows:

HORIZONTAL DISPLAY .............. INT
" Channel AVolts/div. ..o voeririnnnn 1

Channel A Vernier ............. reve . , CAL

7. Connect a 50 MHz sine wave at approximately 4
V pk-pk from the Constant Amplitude Signal Geneuator 1o
Channel A Input

. B Select the fastest sweep speed and obtain a

vdisplay.

o
et
f

9 Readjust' C213 to display one cycle in 20
nanoseconds.

e. PHASE.

1. Set controlsas follows:

Phase/Bandwidth ... .. s e Phase
- HORIZONTAL MAGNIFIER ............ X1
HORIZONTAL DISPLAY .. ... _.... EXT CAL

b : 1025893
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Model 180A/AR

Serial Number:

PERFORMANCE CHECK RECORD

Sectian V

Performance Check Record

Paragraph Check Minimum Reading Maxir\num ‘
511 Calibrator
step f amplitude 9.9div 101 div
step h risetime none 3 usec
512 Magnifier
stepc X1 9.5&iv 10.5 div
step d X5 . 9.5div 10.5 div
| X10 9.5div 10.5 div
513 Bandwidth
step ¢ AC coupling "7t div none
514 |
stepc Beam Finder Intensified beamn yes or no
PERFORMANCE CHECK RECORD
I Paragraph Check Minimum Reading Maximum
' | 511 ‘Calibrator
step f amplitude 9.9div 10.1 div
step h risetime none Jusec’
512 Magnitier
step ¢ X1 25 div 10.5 div
stepd X5 95div E—— 10.5 div
X10 9.5div 10.5div
513 Bandwidth
Istep < AC counling 7.1 div none
514
step ¢ Beam Finder - Intensified bearmn ‘ ‘—; yes of no
025893 | 55/56
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2. Connect a 100 kHz sine wave from the Oscillator
to HORIZONTAL EXT INPUY and 10 Channel A Input.

Note

Under norrna! condmom, only Channel

A should be used (when using a

multichannel  Vertica} Plug-in).  If

another channel must be used, perform

this procedure for that channel instead
; ofA. : \

3. Adjust Oscitlator émptitude for an 8 div display.

4 Adjust CZCB for a single dlagonal lme on the
CRT (no phase shift).

v

5 Retum PhaselBandwndth swnch to Bandwndth
posmon before replacing covers. .
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Section V
Figure 51
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parts -

-,:6#5, Tc;' order 2

&2 This sectinn contains infounation for ocdering

replaceable parts for the instrument. Table 6-2 lists the
in" alpha-numerical “order of their reference
designations and prowdes the following information for
each item:

8. HPPan'Number
b Total quantnty {TQ) used in mstrument gwen only

‘fum tnrm a part number is listed.

c Description of pan- see Table 61 for list of

o refecence designaiouand abbreviations.

© 3., Mechanical parts are listed by reference demgnat:on
-in Tabla 62, and identll:ed in Figure 6-1.

64. ORDERING INFORMATION.

part
Hewlett-Packard Company, address the order or inquity to

replacement from

" the nearest HewlettPackard Salas/Service Office (list in
- rear of manuali and supplv the following information:

the

r
1
|

Model 180A/AR ‘ Section VI
SR " Paragraphs 6-110 6-7
' SECTION VI

| REPLACEABLE PARTS
'61. INTRODUCTION. . a. HP Part Number of item{s).

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

¢. Quantity of parts desired.

6. To order a parl not lns!ed in Table 6-2, prowde the
follow{ng information:

a. Model number and enght dlgat serial number of the
inmument.

" b. Description of pan“ including function and focation. .

67. Component descriptions given in Table 6-2 aré as
complete as possible to assist in obtaining replacement

\_parts from manufacturers other than HP. However, many

. - parts are manufactureced only by HP, or are produced by

" other manufacturers to HP proprietary specifications, and
" are therefore available only from HP. Actual manufacturer -

and manufacmrets part number for non-HP parts will be °
supplied upon request. Contact the nearest HP
SalesISemce Office. |

Table 6-1. Reference. Deslgmors And Abbreviations

txd 6 fixed . ; m&tu = meti) oxide g
AN e D e o K

L ' II!IIIHCI DI!IONATOIS

I.'f:'

" mu!cr Th = terminal board

" = radio frequency
LA .

A = 23sembly . | » mise. clectroni.c purl M ) .
AT ' wattenuator, - ' +F » fuse | L » mechanical part ™ = Lent potnt
- resistive um.inutim FL  =[iter \ . P =plg L - micrmitcunown—upnrabm
B wmotor, fan ‘B =hardware < PS' » power supply ¥ = yaquum tube, neon buld,
€ ' =capacitor . © K. o integrated :m.-u: Q = trapsiator - phvtoceld, ete.
CP . =eoupling | 3 = jack R' 1 = realstor VR = voltage regulator fﬁlodf)
CR. - sdicde .« - K = relay RT ' =thermistor ' W = cahle
DL . adelayling - L = indugtor ) -3 a gwiteh X . = Jocket
DS =device sim‘tntﬁamp) LS  espeoker - 1" ] x transformer Y » cryatal
F‘ - B
St e nnlvumous
A - 'wampexe(s) Ge = german minal = mi.nlnmn s+ - = alow-blow
amp) - = ampliftex{s)y - G * gigm no , mom. ., = momentary ‘ Se . wselenium o
assy = gssembly- v g . =glus Bl . mtg. = mounting sect = sectionfs)
e grd = grnund{-d) my. = mylar ' ,  semicon = umiconmcmr(u)
b wboasdis) ' ; L) = shligon, :
o . r'nndwu. : H = hrurxuu! n © wnane (m"g) sl = silver
o y Hg - emercury nfe = nemally elosed ] « slide o
€ "“““ t10” ) he -fhmm) Ne . - mwneon T = singlv pole
caps  ecarton | HP - » Hewlett-Packard nfo = normally open pl = special
3 r.'nuntnclacm. - B s hnm npe = negative ponitive zero ' 8§ = ningle throw
tef o mcenamle : ‘ ; {2ero temperature st = standued
coox.. ‘ecomdal oo i . h‘ttrumﬂate !nq - cosfiicient) -
aoefl . x coefiichent - impg - = impreguated nse = ot segarately  Ta. = tantallm
-:g:‘w‘ . = comirettion .. ingd = ncandescent o rephiceable ¥ = time delay
P -cmn;,?:otta) L sl wthelude(sy _ R | » tunncl dlodw{s)
'CRT * '» cathode- ibe inx = inulativafed) . ubd = orderbydescrip.ton Wk - =toggle
ox - clochuine tnf = interad . o = axlde T ™ = titantum
. . -1 S roo 3 ‘ “ (6] - = tolerance
[ 3 » deet (107 ) . R s kilo {10°7) ] » pive 1207 %) trime = lrimmer
depc - = depesitad carbon, ; . pe . = printed (etchcdlurmuu) . . !
dp - = double pole D In e pourid(e) o PGM = prugram = micro (10 6)
ae: = double theow Rev = lever v piv ‘= peak inverse vultagn(:)
Tl ) sliceartper . p/o . spartot Y - w volt(s}
elect. = electrolytic . - log. = fogarithmic taper poly = polystyzrene var = yariable
- § encap . = meapsulated ylof smpau rumw . porec. . = porcelain - . )
= e -exnmnl . .pos = positian(s) i W = watt(s}
i R gy {’ . mun (IG l} ' pat. = potentiometer(s} L74 = yith
Ar. tarade M wmega 10%  phepk  » peaketo-peak . r wfo  =without
far 0= mmam lmhhtml matflor s metal flim cpeck . = pectifier(s) i wide s die working mIt(n)
= wizewound




Section VI - | Model 180A/AR
Table 62 . - R
G - Table 6-2. Replacc;ab!e Puarts
- Ref S : : Description '
) Desig P PanNo. | TQ o " (See Table 61,
4. ‘. , . . ! .
. Al 0018066524 1 A: gute annphfler and high voltage regulator
A2 | 0018066521 1Y A: autput amplifier _
A3 0018066517 1 ‘A: hetizontal amplifier -
.Y S 0018066523 1 A: high valtage oscillator -
. A5 0018065522, 1 A: high voltage rectifier
~ AB 0018056520 1 A: low voltage rectifier
LAT | oo180:66519 1 A: low voltage supply
" A8 ' 0018061101 1 | A: highvoitage supply {180A)
A8 00180-61102 1| ' A: highvoltage supply (1E0AR)
A9 001R061903 | A SWIlChdISD.‘lY
. C101 . 0160-0168 5 C. txd my 0.1 uF 10% 200 wVdc
€102 . 01600207 1 C: ixd my .01 uF 5% 200 wVdc
- c108 01600162 42 C: ind my .022 uF 10% 290 wVdc
| cwa ~  0160-0162 C: fxd my .022 uF 10% 200 wVdc
- C105 .. ; 01600162 C: ixd my .022 uF 10% 200 wVdc
" o . ' .
Sci06 01600162. . C: fxd my .022 uF 10% 200 wVde
cio . - 0132-0004 1 C: var polystyrene 0.7 - 3 pF 300 wVdc
{. cm ' "0150-0089 - 1 C: fxd cer 3.3 pF £0.25 pF 500 wVdc
o2 01400180 1 C: fxd mica 2000 pF 2% 2~ wVdc
13 o 01o8 1, C: var leilon0.2 15pt= 600 wVdc
C14 01600162 : C: ixdmv .022 uF 10% 200dec
Sens 01800089 | C: ixd Alelect 100 uF —10+75% 12 wVdc
1 s . 01500061 - - 1 ‘C: txd cer 20 pF 10% 100 wVdc '
S 120 01800156 - | 3 C: fxd Ta 2.2uf 20% 20 wVdc
e 91602961 2] < de mica 5825pF 2%300de<:
1 ciz2 0160-2961 , C: ixd mica 5825 pF 2% 300 wVde _
1. s ' 01800089 1] € ix elect 10 uF —10+100% 150 wVdc
Loc127 ‘01800155 , €2 ixd Ta 2.2 uF 20% 20 wVdc ‘
. 128 01800156 © € ixd Ta 2.2 uF 20% 20 wVdc
.c201 01700022 1 C: ixd my 0.1 uF 20% 600 wVdc
- C202 01500075 1 C: 1xd cer 4700 pF —20+100% 500 wVdc
+C203 01310004 1 C: var mica 16 - 150 pF 175 wVcc
. C204 01400231 1| . C: fxd mica 440 pF 1% 300 wVdk:
0205 01600162 C: fxd my .022 uF 10% 200 wVdc
j;czoe g 01600162 C: fxd my .022 uF 10% 200 wVdc
g cm 01320007 | 31 | C: varrexolite 0.7 - 3 pF 350 wVdc
et 01600162 . | .| C: txdmy .022uF 10% 200 wVdc
cnz2. 01700040 2 C: fxd my .047 uF 0% 200 wVdc-
a3 " 01320007 | | C: var rexclite 0.2 - 3 pF 350 wVde
cng o_lsoms-- V| C: ixdcer 075 pF 20.25pF 500 wVdc
. i
e R R ! - 025895




SH . Model 1@}%“ O ' Section VI
L . _ | : ' Table 6-2
S N _ i N Table 6-27 Replaceable Parts ¢Cont'd) ¢
L Rell - A o Deseription
- Desig 1P Past No. | 1O o tSee Tuble 6-1.)
o "ca18 01600162 C: fxd my .022uF 10% 200 wVdc
s c219 0160-0162 C: fxd my .022uF 10% 200 wVdc
. c220 0180-0197 4] . € txd Taelect 2,20F 10% 20 wVdc
1 01800197 + C: fxd Taelect 2.2 uF 10% 20 wVdc
€222 - 01600162 C: fxdmy .022uF 10% 200 wVdc
€226 01800197 " C: fxd Taelect 2.2 uF 10% 20 wVde
. €227 01800197 ‘ C: fxd Taelect 2.2uF 10% 20wVde
| c2e8 01800218 B C: fxd Taelect 0.15 uF 10% 35 wVdc
G €229 0132-0007 . €: var rexolite 0.7 - 3 pF 350 wVde
L o c230 01600162 C: fxd my .022uF 10% 200 wVdc
B B <] 01700040 C: fxd my .047 uF 10% 200 wVdc
5 L caol - ' 0180:0076 - 1| C:ixdelect 0uF 25wVde '
R c302 .0160-3007 3 C: 1xd cer .0047 uF 20% 4000 wVdc
o cacs 01760019 1 C: #xd my 0.3 uF 5% 200 wVdc
! C307 01800097 3 C: ixd elect 47 uF 10% 35 wVdc
s -.C308 | 01600380 1] ' c txd my 0:220F 10% 200 wVde
o €309 0160-0907 1 C: Ixd cer .01 uF 5000 wVdc
i c310 ' 0160-3008 4 C: ixd cer .0047 uF 20% 4000 wVdc
B cat. © . 0160-3007 - C: . ixdcer .0047 uF 2066 4000 wVdc
S - c3az - 01603008 | C: Ixdcer .0047 uF 20% 4000 wVdc
Lol S . " . . } } - B : }
- i v<12! 01603008 C: fxdcer 0047 uF 20% 4000 wVdc -
) L 0160-2320 C: fxdcer.01 uF 5000 wVde
i €316 - 01603007 + €= fxd cer .0047 uF 2076 4000 wVdc
o) e’ | - 01603008 - €: fxd cer .0047 uF 20% 4000 wVdc'
bocas P : NSR: p/o A8 |
. cag NSR: plo A8
0 NSR: p/o AB
o3z o NSR: p/o A8 ;
401 0180-1811 1 C: Ixdelect INuF 20wVde
© €405 01801808 1| C: txdelect 430 uF —10+50% 200 wVdc
01600168 < | 4 C: Ixd my 0.1 uF 10% 200 wVdc
o | 01800100 | 2| - C: fxd Taelest 4.7 uF 10% 35 wvde
0180-1810 2 C: ixd Alelect 18uF —10+50% 150 wVde
0180-1865 1] C:ixdelect 2100 uF —10+75% 40 wVde
~ 01600188 1 C: txdmy 0.1uF 10% 200wVde
'0180-0097 . - C: fxdelect 47 uF 10% 35 wVdc
01801809 1 C: fxd elect 3400 uF —10+75% 25 wVdc
-, 0160-0168 C: fxd my 0.1 uF 10% 200 wVdc ~
' 0180-0097 _ C: ixdelect 47 uF 10% 35wVdc
01801807 1 C: fxd efect 290 uF —~10+60% 200 wVdc
A L !
P 63




S Section VI S . Model 180A/AR
. Table6-2 - : :
e . Table 6-2.. Replaceable Paris (Cont™d)
o Rel .~ : ' ' Description
Desig NPRat No. 4 TO (Sec Table 6111 )
o cA25 © 01600168 C: ixd my 0.1 uF 10% 200 wVdc - ‘
¢ CA26 01800100 'C: fxd Taelect 4.7 uF 10% 35wVde . .
ca27 01801810 C: ixd Al elect 18uF —10+50% 150 wVdc
CR101 1901-0179 1 CR: Si {special)
. CR102 *1801-0040 17 CR: Si {special)
CR103 .1801-0040 CR: Si {special)
., CR104 ' 1901-0040 - CR: Si (special) - _. , -
CR105. 1901-0040 CR: Si (speciaf) ' ,
" CR109 1801-0029 2 CR: Si (special)
CR110 1901-0029 CR: Si {special) -
CR111 1901-0040 “CR: Si {special) ‘ : ,
" CR112 1901-0436 2 © CR: Si [special) : : . e
CR113 1901-0436 _CR: Si [special) o '
CR115 1901-0096 3 CR: Si {special) '
CR116 . 1901-009 ' CR: Si [special) _ ‘ ,
CR117 _1901-0096 .CR: Si {special} ' : ' g
 CR201 . 1901-0096 CR:' Si {special} - :
- CR202 50800464 - 4 CR: Si {special) ;
CR203 19010040 CR: S {speciall
CR204 ‘50800464 CR: ,Si {special} .
'CR203 * 1901-0040° CR: Si {special) :
' CR206 19010040 ~ CR: Sj {special}
 CR207 5080 0464 CR: Silspeciall = = o
' CR208 - 5080-0464 CR: Si (special}
CR203 1901-0040 CR: Si (speciall’
" CR301 1901-0049 5 CR: S (special)
CR302" . 1901-0341 2 CR: Si (special)
. CR303 1901-0040 © CR: Si Ispecial)
CR307 19010341 CR: Si (special)
/CR308 - o " NSR: p/o A8
 CR309 NSR: p/o A8
- CR3IC Lo NSR: p/o A8
CR401 - 19010049 CR: Si{spegial)
CR402 19010049 CR: 'Si {special)
.. CR4G3. 1901-0049 CA: Si{special)
- CR404 1901-0049 CR: Si {special}
CR405 1901-0040 CR: Si fspecial)
CR406 1901-0040 - CR: Si {special)
. !
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:::“Z_' . ModeHBOAIAR T o i . ‘ : Section VI

- - ‘ Table 6-2
e e Table 6-2. Replaceable Parts (Coni'd) o
B Ref ‘ ' E S " Description
D | s | wreNe |70 ' {See Table 6-1.)
S - _ :
‘crao7 | 1s01-0040 | cR: sitspecian
CR408 1901-0028 8| CR: Silspecial
“ oo | cras 1001-0028 | CR: Sifspecial)
.| crato 19010028 - CR: Si {special)
] cman 1901008 | | cA: Silipecial
- | craz 1901-0026 2 CR: Si {special)
o CR413 -19010415 | 8|  CR: Sifspecial
" CR4l4 19010415 - | . | ' CR: Silspecial)
..CR415 , 19010415 | CR: Si {special) -
. CRA416 19010415 . CR: Si {special)
S A L ' L _ ! o
1 craz 1901-0040 CR: i (special)
| cras | 1010040 {" CR: Si fspecial)
cra20 | 19010040 | . CR: Si (special)
| CR421 19010415 | CR: Si {special)
| .crazz 19010415 CR: Si [special)
C oy | cmam. | 10010418 | CR: Sifspecial}
|- craze 0 | 19010415 CR: Si (speciall . .
.crazs | 19010040, CR: Si (special} '
L1 cra% | 1s010028 |  CR: Si{specid)) .
.‘-" | crazr . 19010028 CA: Si {special) |
~a. |- craza ' | 19010028 " CR: Sifspecial)
S| cmaze 1901.0028 | ¢R: sitspecian b
| -craso | 19010026 CR: Si fspecial) - -
oo cras2 | 1%otoodo |  CR: Si{special)
. f craz | 1sor00s0 CR: Si (special)
Vot cras | isorooa0 | ) cReSitspechn
| 21400245 | 1] DS: incandescent midget 28V 40 mA |
12000043 ' | S| insulstor: vransistor
S21100012 | 1| F: Q5A 30V canridge :
21100005 1] F: 1.6Asb 125V cartridge
21160020 1| F: 08A'¥b 125V cartrioge
21000685 - 1 F: 0.375A 250 V cartridge
. 21100002 | 2| F: 24250 Vcartricge
00002 | | F: 24250V contridge R
20100067 . | - 1|, F: 030A 250V cartricge -
! IT ’




o, - Section VI . ‘ ~Model 180A/AR
ST Table 62 - : oL . l
T ‘ Tule 6-2. Replaceable Parts (Coni'd) '
. Rer . . . Description . N
g P No. | TQ s Tabe oy
H1. 0362-0063 40 Clip: squarepin ° '
H2 5020-0495 109 Pin: interconnection square :
H3 3100-1580 g ‘ Spacgr: ceramic
H4 12050063 3 . Heat sink: 2-transistor
" H5 . 1400-0091 6 Clip: component 1-3/8 in. dia black
HE 03400039 2 Bushing: tefion {on A5) ‘
H7 5040-0402 1 Mount: T301 2/8in. lon AS)
‘H8 50400430 | 1 . Mount: T30121/32in. on A5) |
H9 . © 14000026 1 _ Clamp: hose [CRT neck) .
H10 20180-24701 4 . Standoff: octogonal T40) mount’
UUHI 00180-24702 1 Standoff: black insulating for A1 :
H12 03800724 - 2 - Spacer: T401 support
CHI3 0018045402 1 Bushing: insulator focus controf !
H14 - -] ooi80-45404 1 Insufator: focus control
HiS . 0018045403 3 Bushing: insulator calibrator jacks !
' Hi6 '00180-09104 1|  Ctip: gound plugin '
| H17 . 0018009105 1 |. i Ciip: ground dag N
H18 . ~. 05100053 1 Retaining ring: focus shaft
W H20 . b 72000203 1 Spacer: power inpul connector
H21 | 0018044701 1 ‘Spacer: trademark {180A)
' ' H22 - 0018041208 1 Clip: twin lead horiz (180AR)
. . H23 50400464 -2 "Hanger: probe clipon (180AR}
- HM | 50600767 5 Foot: assy plastic {180AR) ;
L 12510137 1 J: female 32 pin
7 0018059501 1 J: 2pin {left guide w/2 contacts)
R . | 03630006 21 Spring contact only
J101 : 12500083 | & J: BNCfemale
4102. . | 0018021702 2| J: banana female :
J103 - | ootso-21702 J: banana female. | S
08 { 0018061001 1| J groiund post assy linch insulator dlock)
s s 1 12500083 _ J: BNC female '
1106 ' 12500083 - - J: BNCfemale .
) L. - 12500083 J: BNC female L
o) 12500083 - J: BNC female : :
S 12500083 ¢ | J: BNC female .
] S 125101448 | 1| ) power3pin
© .0 ) 15100038 | 1| J: bindingpost |
: '(r" . . ’ .
LT e ! N i ! .
R S TR T S B o . . "
. .. ==




" Model 180A/AR -

f

Table 6-2. Replaceable Parts {Cont'd)

Secticn VI
Table 6-2 _

Relr

. ‘llP P‘.nl. No.

TQ

. Description -
{Sce Table 6-1.)

. Desig

Lol
L1102’
- L105
£107
 L108
1200
L1202
L203
L301

| L302
1303

C MPIOD
MP101

- 'MP103
MP104

" MP10S

‘MP108

. MP110 -

- MPITY
CMP112
CMPNM3
 MP114
- MP114

M5

- MP116

S MP117
MP118
MP119
MP120

. MPI21

MP123,

1 mpri24

MP102:

, ‘MP105
L MP107

' MP109

MP§22

MP3125 -
MP128
. MP127
. MP128°

[

CMP129 T

91400179
91400179
' 91400179
91400179
91400172

‘91400179
91400179
9170.0029

9140007

| 50600435

0018065601

0018067404
0018067402
0018067404
0018005002
03700432

03700350 -
03700348 .

0018067401
0018067403

' 50400847

50400446
5040-0444
09050016

50400445

- 14900710

| " 14900030

50400459

0018044105
0018023202 -

00180-23201 -~
11017960501

0018000201
0018000202

00180 01201

0018000602

00180-24704

0018022301
00180 09103

1 co18007201
0018004108
0019001202

N = et o wh

A et omd ok

b

_-'-*N--‘—‘N

- - NN

“L: fxd 22uH 10%

b RY b wmé

L: fxd 22uH 10%
L fxd 22uH 10%
L: fxd 22uH 10%
L: fxd 22vH 107 -
L: fxd 22¢H 10%

L: fxd 22uH 10%
L: bead
L: fxd 22uH 10%

L: trace align
L: yalign

Knob: assy bar w/black arrow
Knob: assy wiblack arrow

‘Knob: assy bar w/black arrow

Lever: control fine horiz position
Knob: control lever

Button: push find beam

" Knob: round ssollow shaft intensity

Knob: assy wiblack arrow
Knob: assy wiblack arrow and off
Foot: reor long {160A)

_ Foot: rea sheet {180A)
Shield: light plastic bezel '

Gasket: CRT mount
Foot: ‘bottom {180A) .
Stand: tilt {180A)

_ Stand: ulz namm

Handle: aning 1180!-\!

Cover: fuse biock

Coupler: control screwdriver adpst
Coupler: control knob '

Filter resh contrast

Panel: front (incl J104) .

. Panel: front sub

Bracket: horiz control mig '’ MPISSI

* Shield: -assy CRT ‘
.Spacer handlecarwﬂgIIBOAl

Keeper: handl‘ecanym hbq.Al
- Spring: insert (180A) '
" Keeper: inseet {180A)

Cover:. hngh voitage supplv

: Braclm. CRT clamp lp!o MP1 55! |
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Sectior- VI _ _ . Model 1B0A/AR
Table 62 - : : _ .
' ‘ . Table 6-2. Replaceable Pants (Cont'd)

. Ref s . Descriprion

Dnn.': 1P Part N TQ 1S Tnb';c 6-1.)

5 : , : 11

MP129 - 00180-01202 . 1 Bracket: CRT clamp {(p/a MP155)

MP330 0018041207 | 2 Clamp: CRT neck plastic
MP131 50200502 1|  Spacer: rear frame (180A)

MP132 - 50200480 2 Spacer: side frame [180A)

~MP133 00180-01210 LB Bracket: ximr mount bottom front
"MP134 00180-01209 . - 1 ~ Bracket: connector plug-in

. MP135 04000010 . 2 'Grommet: .2501.D. *

I wmPi3s ; 5040-0448 4 Latch: stide cover {180A)

. MP137 10018043102 | 1 . Guide: right plugin
-+ MP138 0018060102 .- 1 Chassis: assy power section {180A)
~MP138 - 0018060104 1 Chassis: assy power section {180AR)

. MP139 0018061103 1 Heat Sink: right {incl X403, XQ404)

. MP140 . 50400453 1 Insulator: high voltage

. MP141 00180-012082 11 Bracket: CRT control

. MP142 0018023701 1 ~ Shalt: find beom control - ’

" MP143 10018000205 1| . Panel: rear display section '

- MP144 - 0018001206 1 " Bracket: pwr transistor {incl XF301, XQ301) ‘
‘MP145 - 0510-0052 6, Ring: retaining |180A) B :
MP146 30500441 10 Washer: shoulder {180A)

MP147 14600706 6 Spring: compeassion (180A) *
MP148 05100705 | 2 _Pin: spring hinge {1B0A)

- MP149 50200499 2 Hinge: probe hanger {180A)

- MP150 . . 50100463 - -2 - Hanger: probe {180A}

~wpist | ooie06i108 1] HeatSink: left [incl XQ401, XQ402). :
MP152 | 00181-00203 1 szel' reéfpowetseclion ’
TMP153 0018001212 | 1 Elrackel ‘capacitor finct XF403, XFA04, HS)

1 MP134 . |- 50200481 1 Spacur: front frame (180A)

.- MP155. 0019" 60101 | B Chassis: assy display section (180A)

 MP155 001800103 . 1 - Chassis: assy display section (i 80AR)

- MP156 50200476 ¥ 1 bezel: front panel

T so00047 | - 2 Cover: 10p {180A) | )
MP158 50000448 1] . Cower:’ bottom right {180A)

" MP159 CBQ0M-0539 1 Cover: bottom left {180A) .

- MP160 - - 00180:25401: 1 Insulator: ple oglasshnghvohagpcovef ‘

- MP161.. - ] 0018043101 1 ' Guide: left plug-in

- MP162 0018001218 2| - Bracket: mount L302
MP163 . . | 0018001211 1| Bracket: T401 mount top rear

. MP164 00180:01215 . | ‘Bracket: T401 mount bottom rear

. MP18S 0018001214 ' ¢ 1 Bracket: T401 mount top front

. MP166 0013004703 |1 1:|° Bracket: T40Vmpport

., MP167 50600431 2 Frame: assy side {180AR)

025894




; . § - : o ' o Section VI
Pofodﬁ‘;JBOAIAR_ . - : ' : ‘ ' Table 62
o o . : .

Table 6-2. Repliceable Paris (Cont'd)

S .. Rer , Description
., o) Dusie - NPl No. | TO a (See Table 6.1.)
“‘ ._’ . o : iy . , : t
I I VT I 50000444 2 Cover: side {180AR)
S MPI6S . | 50000051 2 Plate: fluted aluminum [180AR)
R MP170 - 50000446 1 Cover: top {1B0AR}
Lo b MR 50000445 1 Cover: bottom {18CAR)
‘ MP172 - 0018001217 2 Rracket: cover {1B0AR)
| mP173 0018000601 1 Shield: post accelesator {180AR)
. MP174 | 50000449 1 Spacer: frame front (180AR)
1 "MP175 5000-0459 1 ' Spacer: frame rear {180AR)
-~ MP176. | 50600775 1  Kit: rack mount [180AR)
10t 1 18540019 5 Q: Sinpn (special)
. Q102 18540019 - Q:, Si npn {special)
.. Q103 © )} 18530038 - 3 Q: Si pnp (special)
- a4 1854-0271 A Q: Sinpn (special) :
| a0s 18530009 3 Q: Sipnp fsrocial) ,
1 Qioe T 18540234 2 Q: Senpn 243440 l
1 a7 1845034 Q: Sinpn 2N3440
Q108 - 1854-0071 12 : Sinpn (special)
Qtog 1854-0071. Q: Sinpn {special)
alio . 18530016, 2|  Q: Sipnp MN3638
' Lpoant o ] 18530016 Q: Sipnp 2N3638
e aam , 1885-0020 1|, Q: SiFET nchannel (special)
1 0202 - 1854-0083 o1 Q: Sinpn {special)
- Q203 - 18500158 1 Q: Ge pnp 2N2635
- Q204 1854-0019 ' Q: Sinpn {special)
Q25 : - 185400 Q: Sinpn {special)
Q206 . 18540019 Q: Sinpn {special)
1 , 0207 . 1854-0019 Q: Sinpn (special)
028 - | 18530009 - Q: Sipnp (special)
T Q209 1854-0056 2 Q: Sinpn2N3119
| Qa0 .| 18530088 Q: Sipnp (special)
oM o 1853-0009 Q: Sipnp (special)
- 0212 -1 - 18540056 Q: Sinpn N3118 o
0213 . - 18530038 Q: Si pnp {special} '
tQ3INn 1854.0023 1 Q: Sinpn (special)
Q302 1 18540071 , Q: Sinpn {special)
Q303 | 18540039 | 3 Q:_ Sinpn 2N3053 ,
Q304 18540291 1 O: Sinpn {special) ‘
0401 ~ 1854-0063 4 Q: 'Si npn 283055
0402 ¢ - 18540090 -2 Q: Sinpn {special)
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‘Section VI Model 180A/AR
Table62 C o ‘ L
G - Table 6-2. Replaceable Parts tCont™d)
©Rer e N Descriprion
 Dusig P Bat No. 10O 5 Table b-1.)
Q403 1854-0087 . Q: Si npn (special)
Q404 - 1854-0071 Q: Si npn (special)
Q405 - . 1854-0039 Q: Sinpn 2N3053 .
- Q406 ' 1854-0063 Q: Sinpn 2N3055
Q407 1854-0071 0: Sinpn (special)
Q408 1854-0071 G: Si npn [special)
- Q409 1854-0039 Q: Sinpn 2N3053
- Q410 1854-0063 . Q: Sinpn 2N3055
- aan 1854-007t Q: Si npn {special)
- Q412 - 18540071 Q: Sinpn fspecial)
.. Q413 . 1854-0090 . @: Sinpn (special)
- Q414 - 18540063 Q: Sinpn 2N3055
Q415 1854-0087 - Oz Sinpn (special)
Q416 1854-.001 . Q: Sinpn {special)
R101 - 07570438 8 R: fxd metim5.11 k chms 1% 1/8W
- R102 0757-0407 7 R: fxd metiim 200 ohms 1% 1/8W
R103 0757-0407 .R: fxd metflm 200 ochms 1% 1/BW
-~ R104 0757.0401 . 9 R: fxd metilm 100 ohms 1% 1/8W
R105 0757-0458 1 R: ixd metfim 51.1 k ohms 1% 1/8 W
R106 S 2100-1904 | R: var comp 10 k ohms 20% 1/4 W
Rt07 ' 1 0757-0281 - 3 R: fxd metfim 2.74 k ohms 1% 1/8W
ORI 0757-0401 ' R: fxd metfim 100 ohms 1% 1/8W
CR112 - 0757-0401 . . R: fxd metflm 100 ohms 1% 1/8W
T AN 0757.0101 R: fxd metflm 100 ohms 1% 1/8W
A4 - 0757-0290 1 R: fxd metfim 6.19 k ohms 1% 1/8W
. RMs 0751074 1 R: txd metflm 392 ohms 1% 1/4 W
~R116 . -0752.0461 - i | A: fxd mettlm 681 k ohms 1% 1/8W
. R117 01570727 . 1 R: fxd metilm 562 ohms 1% 1/4 W
"ANE T 0757-0407 ' A: txd mettim 200 ohms 1% 1/8W
A119 - Q757-0756 1 R: -b‘td metilm 13k obms 1% 1/4W
_R120 - 0757-0469 1. R: fxd metllm 150 k ohms 1% 1/8W
. R1A - 0752-0756 Rt fxd mettim 13 k obms 1% 1/4W
'R122 ~0e87-10m1” 1 A- fxd comp 100 ohms 10% 1/2W
-'R125 07570280 .10, R: ixd metftm | kohm 1% 1/8W
; R126 0757.07€0 3 A: fxd metflm 20 k ohms 1% 114 W
'R127 0757-0416 -1 R: fxd metfim 511 cbms 1% 1/8W
R128 0757-0441 | 2 R: ixd metflm 8.25 k +hms 1% H8W
R129 - 0757-0438 Rz fxd metflm 5.11 k ohms 1% 1/8W
R130 0757-0434 "5 R: ixd metflm 365 k ohms 1% 1/8W
A 07570283 6 R: fxd metflm 2 k chms 1% 1/8W
,R132 0570421 1 R: fxd metilm 825 ohms 1% 1/BW
"R133. .07610083: | -1 - R: #xd met oxflm 68 k chms 55 1 W
" R136 - 07570760 ' R: fxd metlim 20 k ohms 1% 1/4 W
. B137 ., 07570468 . 3 R: fxd metfim 130 k ohms 1% 1BW
7 R138 -O157-0468 R: fxd metfim 130 k obms 1% 1/BW
- R139 ' 06830275 5 ‘Rz fxd comp 2.7 chms 5% 1/4W
R140 075720283 | . R: fxd metilm 2k ohms 1% 1/8W




61t

Modet 180A/AR - . , Section VI
S : o ‘ Table 62
a Table 6-2, Replaceabie Parts {Cont'd)
Rei ‘ . P 2 Deseription
Desie '_“' Pt No. 1 TO o (Seve Tab[l,c 6-1.)
. R14% © 07570407 R: fxd metfim 200 ochms 1% 1/8W
" A142 0757-0760 *R: “fxd metfim 20 k ohms 1% 1/4 W
R143 06985418 '| 1|  R: fxd metflm 50 ohms 0.1% 1/8W
R144 06985419 ‘1] R: fxd metflm 1,95 k ohms 0.1% 1/8W
. R145 06985421 iR R: fxd metfim 17.82 k ohms 0.1% 1/2W
R149 0757-045) 2 = fxd metfim 24.3 k chms 1% 1/8W
R150 0757-0438 R: fxd metflm 5.11 k ohms 1% 1/8W
RIS1 07570436 | .3 R: fxd metilm 4.32 k ohms 1% 1/8 W
‘R152. . 07570481 “R: fxd metfim 24.3 k ohms 1% 1/8W
R153 07570438 R: #xd metflm 5.11 k ohms 1% 1/8W, :
. R154 0757-0436 ‘ R: ixd metiirn 4.32 k ohms 1% 1/8W
" R155 0757-0431 2 R: fxd metflm 243 k ohms 1% 1/8W
. R156 0757.0283 R: fxd metflm 2k chms 1% 1/8W
R157 07570438 " Rz fxe metlim 511 kobms 1% 1/8W
~ R158 - 0757-0431 R: fxd metflm 243 k ohms 1% 1/8W
+"R159 07570283 .. Rz fxd metflm 2k chms 1% 1/8W
- R160 - 0757-0438 R: fxd metilm 511 k ohms 1% 1/8 W
© R161- 06830275 R; fxd comp 2.7 ohms 5% 1/4 W
- R162 06830275 ‘R: fxd comp 2.7 chms 5% 1/4 W, .
. "R201- 0757-0465 7 R:-fxd metfim 100 k ohms 1% 1/8W
R2020 07570344 | 1 B: txd metiim 1 megshm 1% 1/4 W
" R208 . | 07570401 ' R: fxd metfim 100 chms 1% 1/8W
‘R204 - . 0761-0076 1 R: fxd metflm 18 k ohms 5% 1 W ‘
' R205 0757-0282 1 R: fxd metflm 221 ohms 1% 1/8W
}- R206 - ' 0757-0847 1]  R: fxd metlim 274 kohms 1% 1/2W .,
. R207. . 21001418 i R: var comp 50 k chms 20% 1/5W
 R208 0757-0440 ‘2| ° R: fxdmetllm 7.5 k ohms 1% 1/8W -
-~ R209 0698 5420 1| . R: fxd metflm 3874 ohms 0.1% 1/B W
" R210 0757.0463 2]  R: fxdmetllm 825k ochms 1% 1/8W
" R211 21002089 Rz var comp 50 k ohms 30% 1/2W {special stot)
‘R21S5 0757-0441° R: fxd metflm 8.2” k ohms 1% 1/8W
R216 07570792 1 R: fxd metftm 681 k ohms 1% 1/4 W
. R17 0757.0401 : R: fxd metiim 100 ohms 1% 1/8W
- R218 21002076 1 R: var car comp dual 100 k chms 20% (includes R221)
" R219 - 07570460 4 R:. fxd metilm 61.9 k ochms 1% 1/8W
‘R20 | o152040 © B: fxd metflm 100 ohms 1% /W - ;
R22t ' R NSR: pl/oR218 L
. R222"" 07570283 ' " R: fxd metfim 2 k ohms 1% 1/8W
R223 - 0757.0764 3 R: Ixd metfim 33.2 k ohms 1% 1/4 W
‘R225 . 07510741 2 A: xd metfim 243 k ohms 1% 1/4W
 R2% 07520400 - R: fxd metfim 100 ohms 1% 1/8W
i i
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SectionVl . S ' * : Maodel 180A/AR
' Table62 . - ' ‘ . ' o o
L © 7 Tuble 6-2. Replaceable Parix {Cony™d)
"~ Rel’ : . - IDescripting
Desig C HPRmNo. |70 0 (See Tabke k)
1, R2290 0757-028) “R: fxd metfim 2.74 k chms 1% 1/8W
SR ‘R230 - 0757-0443 2 R: fxd metfim 11 k chms 1% 1/8W
- R 07570434 R: fxd metfim 3.65 k chms 1% 1/8W
R232 07570736 | 2 R: fxd metflm 1.5 k chms 1% 1/4 W
RZ34 07570886 | 2 R: fxd metflm 22.1 k ohms 1% 1/2W
- R235 0757-0413 2 R: fxd metflm 392 ohms 1% 1/8W
R237 0757-:0407 ] . -R: fxd metflm 200 ohms 1% 1/8\W
, R238 . { 07570841 . 2 R: fxd metflm 12.1 k ohms 1% 1/2W
R239 - 07570448 R: ixd metfim 182 k ohms 1% 1/8W
E R244 | 06830275 * R: ixd comp 2.7 chms 5% 1/4W
- R2as5 0757-0388 5 R: fxd metiim 30.1 chms 1% 1/8W
R26 2100-1770 1 R: var ww 100 ohms 105 1/2W
- RM47 - 0757084 1 f: fxd metfim 150 chms 1% 1/8W -
ot r248 0 | 2009 1 R: var ww 200 ohms 10% 1/2W
.-} Ru9 - | 01570411, 1 R: fxd metfim 332 ohms 1% 1/BW
R250 . i 21001773 2 _R: var ww 1 k'ohm 10% 1:2W
R261° - - | 07570428 1 R: fxd metfim 1.62 k ohms 1% 1/8W
'R252 , . 06983416 ' 2 R: fxd metfim 21.5k ohms 1% 1/2W
JR263 + | 21000741 ] 1 R: var ww 5 k chms 5% 1W ,
R254 . ] 06983416 R: xd metfim 21.6 k ohms 1% 1/2W
R257" ‘. | 01570463 i R: fxd metfim 130 k ohims 1% 1/8W - |
R2s8 | 01570440 . |. R: fxd mettim 2.5 k ohms 1% 1/8W : ;
R2s9 . 0757-0427 ] ' R: fxd mettim 1.5k ohms 1% 1/8W ' o
‘R26t | 071570741 R: ixd metfim 2.43 k ohms 1% 1/4 W
R262 ' - 071510281 R: fxd metllm 274 k ohms 1% 1/8W
; - R263 07570200 | 1 R: fxd metfim 562 k ohms 1% 1/8W
R264 ' 07570443 R: fxd metfim 11 k ohms 1% 1/8W
" R268. . | 07570434 R: fxd retfim 3165 k ohms 1% 1/8W
7 . R269 | 0157073 R: fxd metlim 1.5 k ohms 1% 1/4 W
x Rz70 |  oms70M13 R: fxd mettim 392 ohms 1% 1/8 W
1 RN 07570846 R: fxd metfim 22.1 k ohms 1% 1/2W
) R23 |} 01510407 A: fxd metflm 200 chms 1% ¥/8W
R215 0757-0841 © R: fxd metflm 121 k ohms 1% 1/2W
R301 | 06830275 _ " ‘R: fxd comp 2.7 chms 5% 1/4 W
- R302 - - 21000944 1 " R: var metiim 200 k chins 20% 3/4 W
. (. f . 1 .
;- R308 . ] . 06984984 | R: fxd metilm 953 k ohms 1% 1/2W
| n3oe . | 07570442 21  R: fxd metfim 10 k ohms 1% 1/8W
. R305 {.-06887182 1 1 R: fxd meifim 30 megohms 1% 2W
‘ | 0757.0280 R: fxd metflm 1 k obm 1% 1/BW
.0757-0442 R: fxd metfim 10 k ohms 1% 1/8W
; _
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Model 180A/AR L l Section VI
' : ' Y - Table62
oo Table 6-2 Replaceable Paris (Tont'd) "
g &i PP Ne. 1 10 ‘ : (SE:%;;?;TL)
‘A314 0757-0438 R: fxd metfim 10 k ohms 1% 1/8W
RIS 06933553 | 1 R: fxd car fim 2.49 megohms 1% 1/2W
R216 07570283 R: fxd metiim 2 k ohms 1% 1/8W
‘A317 . 07570260 R: fxd mettim 1 k ohm 1% 1/8W
R318 0757-0455 R: fxd metilm 100 k ohms 1% I/8W
‘R319 0757-0401 R: fxd metfim 100 chms 1% 1/8W
R320 0757-0814 1 R: fxd metfir 511 hms 1% 1/2 W
© R321 0757.0465 R: fxd metftm 100 k ohms 1% 1/8W
© R32% 0683 2235 1 R: fxd comp 22k ohms 5% 1/4W
. R32% 21000918 1 R: var comp 1 megohm 20% kin 1/5W
‘R327 0836 0003 " R: fxd depc 29 megohms 10% 1 W ;
R328 - 0683-1055 1] R: fxdcomp 1 megohen 5% 1/4W
A0 . 07571-0456 ' 3 R: fxd matiln 43.2 k ohms 1% 1/8W
"R331 - 0757-0460 R: fxd smu:tflm 61.9 k ohms 1% 1/8W
A332 07570456 R: ixd metiim 43.2 k ohms 1% 1/8W
R ; E ' . . s N !
‘A3 0757-0460 R: fxd sm:thm 61.9 k ohms 1% 1/8W
R334 " 21001903 1] R: varwer 5kohms 10% 2W
“ R3S 0752-0280 I - R:.fxd metfim 1 k chm 1% 1/8W
- R336 . 2100-2030 1] A: varcer metflm 20 k ohms 30% 1/2W
- R337 0757-6280 A: fudmetﬂml kohml%llﬂw '
A341 . 06835125 11 R fxdcunp&l Kk ohams 5% 1/4 W.
R3s2 AR T NSR:ploAB
RA3 . 06985677 1] R: fxd comp 825 megohms 5% 1W -
- R3M 2100-1906 1 R: va: comp 5 megohms 10°6 1/2W
' R3M45 06985678 1 R: fxd comp 16.25 megohens 5% 1W
. R346 06831045 1 R: fxd comp 100 k ohms 5% 1/4 W
‘R3A7 2100-1905 1 A: var comp 580 k ohms 20% 172 W
| B8 - 2100- 2031 1 A: var cea metfim 50 k ohms 30% 1/2W
"~ R34S '0757.0454 1} RA: fxd metfim 33.2k chms 1% 18 W
. R350 21001901 1 ~ R: var van 106 obms 10% 2W '
R3S1. 0757.0280 R: fxd metlim 1« ohm 1% 1/ W
R352 0757.0280 R: fxd metfim 1 k obm 1% 18w
' ) 07570460 R: fxd metflm 51.9 k chms 1% 1/8W
- O757-0456 R: fxd metllm 43.2 k ohms 1% 1/BW
0757.0280 R: fxd metfim 1 kohm 1% 1/8BW
cg1-1788 '] 1 R: fxdww 150hms 562W
- 07574M65 R: fxd metfim 100 k chms 1% 1/8W
, 07570290 R: fxd metilm 1 k ohm 1% 1/8W/
. 0757-089 . 2§ H: fxdmetfim 825 ohins 1% 1/8W
orszoms | 3| A fxd metfim 30.1 k ohms 1% 1TW

613




""" Section Vi
fo o Teble®2

Model 180A/AR

S - Nuble 6:2. Replaceable Parts {Cone'd)
S Rel . . ) Irescription
N HPPare No. 1 10 (Soe Table 6.1,)
-1 R407 0757-0200 3 R: fxd metilm 5.62 k ohms 1% 1/8W
© 'R408 0757-0438 ‘ ‘R: fixd metlim 5.11 k chms 1% 1/8W
. R409 - 0757-0764 'Rt fxd metilm 33.2 k ohms 1% 1/4 W
" R410 0757-0388 . Rz -fxd metfim 30.1 ohms 1% 1/BW
R411 0757-0200 R: ixd metlim 5.62 k chms 1% 1/8 W
R412 - 21001774 1 F: var ww 2 k ohms 10% 1/2W
+ R413 07570855 - | % R: fxd metitm 68.1 k chms 1% 1/2W
3 R417 07570388 R: fxdwetilm 30.1 ohms 1% 1/8W
O N .71 1 I 0757-0044 1 R: ixd metfim 33.2 k obms 1% 1/2W
. R&19 0811-1746 2 R: ixd ww 0.36 ohms 5% 2W
1 1'R420 07570463 R: fxd metlim 82.5 k ohms 1% 1/8W
RA21 0757-0480 1 R: fxd metlim 432 k ohms 1% 1/8W
" 'R422 0757-0434 R: fxd metfim 3.65 k ohms 1% 1/8W
" 'R423 ;21001772 2{ R: varww 500 ohms 10% 1/2W
{ ma2a 10757-0060 ; ‘R ixd metfim 24.3 k ohms 1% 1/2W
1" Ra28; 0757-0388 R: fxd metfim 30.1 ohms 1% 1/8W
. R429 . 8757-0848 R: fxd metflm 30.1 k obms 1% 1/2W
,R430 - ! 0811-i746 R: fxd ww 0.36 ohms 5% 2 W
. R431.: . .| ' 07570465 ' ~ R: fxd metftm 100 k ohms 1% 1/8W
' R432 0757-0477 | 1 R: txd metitm 332 k ohms 1% 1{BW
Do ! ) . . . Voo
" RA33 0752-0434 - Rz, fxd metiim 3.65 k ohms 1% 1/8W
- R434 2100-1772 . "Rz var ww 500 ohms 19°% 1/2\
| R435 . 0757-0060; R: fxd metflm 24.3 k ohms 1% 1/2W
1 ‘R439 ' 0811-1678° 1 Ft: fxd ww 10 ohms 5% 2W.
- R440 07570465 | | | R: ixdmetftm 100 k ohms 1% M/BW
1 R441 01520280 - | | - R: fxd metitm 1 kohm 1% 1/8 W
- R442 ' 0757-0399 " Rt xd metlim 82.50hms 1% 1BW
/R4A3 07570848 " R: ixd metim 301 k ohms 1% 12W
'}, Ra44 0757-0200 ‘R fxd metlim 5.62 k obms 1% 1/8'W
% R445 . 0757-0465 R: f«d metfim 100 k ohms 1% 1/8W
- R446 0757-0764 ' "'Rz’ Ixd metitm 33.2 k ohms 1% ¥/4'W
R447 07570088 | " R: #xd metfim 30.9 ohma 1% 1/8W
 R448 0757-6436' ' . R: fxqg metfim4.32 k ohms 1% 1/8W
. R449 21001773 : “R: varww 1 kohm 10% 1/2w -
'R450 06983415 1| R: fxdmetilm 21.5k ohms 1% 12w
5103 31001344 ' | 1 Sz 1otary two-position {includes R211)
§102 3101-0977 1 S: oushbutton dpdt mum 30 Vac 250 mA
. 5201 3101-0070 1 " S slide dpcit minat 125 Vac-Vde 0.5 A
. 5202 3101.0082 i .52 shide’ spdt minat 125 Vac-Vae 0.5 A pe mount
5203 © i3100-1345 1 S: rotary three-position one-section




.. Model 180AJAR | | : Section V1
Sl U oo Table 6-2
; . “Tuble 6-2. Replaceable Parts (Cont™d) :
Ref _ Dy . ' Deseription
Desig JIPPari No. 1 TQ " i{See Table 6-1.)
$401 . 3101 0965 1 -8 pushbullon spdt \nlgn lite 125 Vac BA hncludes XDS40H
. 8402 3101 OIOQ“ 1 S: slide dpdt slotted 125 V ac-de 0. 5A ct S
Ts07 .. | 0018060801 . | 1 T: highvoltage
- Ta01 91001129 " | 1| - T: power {standaid) ,
- T401 91001109 - 1 T: power lforOpuonsDO32nd 004}
-~ ge3m | 12519208 51 TP femate
| TPam 12510206 ~ TP: female
. TP402 - 125%-0206 TP: female
TP403 - - 12510206 _TP: female
Teaps 12510206 | TP: female
vior 21400018 | 2 V: neon glow A9A-C NE-2€3)
v302 21400018 V: . neonglow A9A-C {NE-2E1}
V3B 5083-0952 1 V: CRT internal graticule P31 phosphor
' véon 19400013 | 2|, - V: voitage reference 820V 1.0V
V402 19400013 V: voltage reference 820V 21.0V
vRo: | 19020045 | 1| - VR: avalanche732v2% |
VR302 = . 1902-0025 O | VR: avalanche 10.0 V 5%
VRIOI | 1902.30% 1| VB: avalanche 5.23 V 5%
 VR402 | 19023354 - | 72| . VR: avalanche 54.9 V 5%
‘VR403 o 1902 3354 VR: avatanche 54.9 V 5%
wi' oolsosisisg 1] W assy coax J110$101 (1804)
w1 . 0018061607 | 1 W: assy coax J1 10 S101-{180AR)
w2, 0018061625° | | " W: ay -vert deflection {180A)
Jowz 0018061626" © [ 1.] *  W: assy vert deltection (180AR)
W3 0018061635 .| 1 . W assy T401 pnmary
AT L e ‘
w4 0018061650 1| We sy sweep gate outpui
WS | 0018061651 1 * Wt assy hociz delfection {180A)
WS | 0018061656 . 1 W:_ assy horiz deflection {180AR}
. W6 ' |, 0MB0O-61653 1.} Wi assy low voltage supply
w7 0018061654 | 1 . W: assy main harness {180A)
wr | 0018061655 1| W: assy main harness {180AR)
wsg 0018061657 1 . W assy horiz magnifier
" wa . 0018061658 |- 1 oW assyT401 .
L W10 00180 61609 1 W assy coax S101 to $201 (p/o ‘N?)
“r W)i 00189-6_1848_ . 1} W, assycoax J1 to. R158(ploW4)
Wiz | oorso616a7” | 1| W sy coax It to R15S /o wa
L W13 '0013061648 . §. - 1| W assy coax J1 to R152 {p/o W4)
WM . 0018061649 | 1] - w: assvr.oax J1to Rl49lp!ow4l
W15 00180-61639 . vl weEasy BIOI to R10G p/oW7)
}w;e \ 00180 61631 1| oW shizlded power (p/o W7) {180A)
to | | . '
e . 615 ..
\l aJJ . .l':. .I\" L
" . . ‘ i,




& SIS |
S SectionVE o Mcdel 180A/AR
; : \Tableﬁ-z o i . '1“.."" . 4 _ ' i = .
PRI e e " Table 6-2. Replaccable Parts (Cont’d) - ' '
PR Rel i N : Description
L ._“ ~ | Desig - HPPuaNo. 3 TQ {See Tabie 6-1.)
L owis | 0018061632 1} W: shielded power [p/o W7) (180AR}
o} owaz - 00180-61642 1 W: coax R13210 J1 {p/o W7) {180A)
) ol W7 0018061638, 1 ~ W: coax R132to J1 {p/o W7) (180AR)
3 ' - owig 00180-61643' 1 ‘W: coax J1 to Q103 {p/o W7) {180A)
:.:1. w8 ' 00180-61641 1 ~ W: coax J1 to Q101 {p/o W7) (180AR)
] “wig 0018061684 | 1]  W: coax J1to R102{p/o W7) (180A)
N ‘W19 . 0018061640 1 'W: coax J1to R102 (p/o W7) (180AR)
. © W20 00180-61645 1 W: -shielded calibrator (p/o W7)
W0 00180-61652 1 W: assy coax display switch
.| waéor ‘61200964 1 W: assy power 7.5{t {180A)
T waor 81200078 | 1| - W: assy power 761 1180AR)
“XFaor . | 14000008 | 1 XF: block single
(XF401 - 1400-0084 2 XF: cartridge single extractor-post type
XF402 ;' 14000084 XF: cartridge single extractor-post type
o}, - XF403 - 14000123 - 2 XF: block three-fuse
OXF404. . | 14000123 ‘ ~ XF: block three-tuse
]| xasa | 12000081 5| XQ: insulated twopin
- . XQ40t . 12000041 . XQ: insulated two-pin _ '
) - XQ492. -+ 12000041 XQ: insufated two-pin .
XQ403 12000041 . XQ: insulated two-pin
CoXQ404 1200-0041 . ", XQ: insulated two-pin
- 1 xvaes s e  Consistsof: 3
Sl 12000087 | 1| Socket: CRT
- . 1200-0050 - 7| . - Pin: CRT socket
P 12000408 1. 1 . Cover: CRT socket
v
B |
Lt e o ' :
L 025691

B
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. 1. MANUAL CHANGES

I O 2 This manual applies dm;-ctly to the Model 180A/AR
" Oscilloscope {as manufactured) with serials prefnxed 822-,

The following paragraphs explain how to adapt this
manual to apply to later instruments (higher serial prefix),
or earli’er""instruments {lower - serial prefix). Technical

| . corrections to this manual {if any) are called Errata and
.. are, listed on the separate MANUAL CHANGES sheet_ '
' supphed with this manual. ‘

073, LATER. INSTRUMENTS. If the serial prefix of '

" your Model 180A/AR is above 822—, refer to the separate
MANUAL CHANGES sheet supplied with this manual. .

Locate the serial prefix of your mstrument and make the

Indncated changes. :

T4, EARLIER INSTRUMENaS. If the serial prefix of‘

your ‘Madel 180A/AR Is below 822-, refer to Table 7-1

for the changes necessary to adapt this manual to your .

pacticular instrument. Locais the serial prefix of your
instrument in the tatle and make the indizated changes.

fable 7-1 Manual Changes ‘

76, Opiioqs are standard mod.iﬁcalioris ‘performed on .
HP instruments at the factory. Two options for the Model

180A/AR “ara offered at the pressnt time. Option 003

- provides for operation with 100/200 V input power, and

Option 004 provides for a 110/220 V input. For both

.. ‘Options 003 and 004, the standard power transformer
{T401} is replaced with a special transtormer {see Table
62, T401} which Is wired at the fadmy for the specmc .

Inputvol‘tage

- Inswument Serial Prefix - |  Make Changes l
= Y 1wt
o, 636- - | B2,
. 638 . . 13thw3
" 639- B .13t g
686~ b 13tws
47— | . 13thrub o
L 08— 1B3thu 7
721-02370 & below  13thruB
72102371 &above | A3t e -
47~ T  13the 10
750~ | 13eutt
52— R 13and12
816— 13

Sectlon vil
, Paragfaphs 71078

B P sscnomvu o
MANUAL CHANGES AND OPTIONS ',

77. SPECIAL INSTFIUME_NTS. -

7-8 “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 specified in addition to any other
changes that are necessary per the MANUAL CHANGES

sheet.

| CHANGE 1

 Table6-2,

MP143: Change 10 HP Part No. 00 80-00203.

' MP116: Change to HP Part No, 00180-44102.

W6: Change to HP Part No. 00180-61601.
W9: Change to HP Part No. 001 8061604
W3: Dzlete.

" W3: Change to HP Part No. omaomsoznsw

" W7: Change to HP Part No. 0018061803 HSOAR)
Page 811, Elgure 886, Schematic, =
T401 {pin 14}: Delete connection to J1 pm 31

" Page 812, Figure 87,

3 {pm 31): Delete le’ad connectlng to TA01 pin 14.

‘ CHANGE 2 '
Table 6-2, , e
- C101: Delete. * o
L101: Delete.- " -
Page 85 Figure 83, Schemahc.
~ C101: Delete. ‘ .
L‘IDI Delete.connec! JI pm3to sio lNT

ot

R . CHANGE3
Table 62,

' R343: Change to HP-Part No. 0693-5476 R: 1xd car
. fim7.5megohms 5% 1W. |
R345: Change to HP Part No. 03985477 R: fxd car
ilm‘l?SmegohrmS%IW Ax: c
" H17: Delete. . - '
Page 89, Figure 85, Schematic, .
R343: Change value 10 7.5 mregohms.
R345‘ Change value to 12.5 megohms.




Section Vil
Figure 7-1. ° o o
‘CHANGE 4
Page 53, Paragraph 529c, Step 4,
Delete the Note concerning R?SI
Table 62, . : :
£.200: Delete. ‘ '
Add: R224, R260; HP Part No. 0757 0448 R fxd
metfim 18.2 k ohms 1% 1/8W.
Add: R233, R274; HP Part No. 0757 0847,7R fxd
- metfim 27.4 k ohms 1% 1/2W. -
R234, R271: Change to HP Part No. 0757-0847; R:
" fxd metflm 27.4 k ohmns 1% 1/2W.
Add: R236, R272; HP Part No. 0757 0280; R: fxd
-metflm 1 kohm 1% 1/8W.

R237, R273: Chance to HP Part No. 0757.0401; R:
‘ fxd meﬁim 100 ohms 1% 1/8W.

' Add: R243; HP Part No. 0757-0388; B: fxd metilm

. 30.1 ohms 1% HBW.
R247: Change to HP Part No. 0698-4416 R: fxd
- metflm 169 ohms 1% 1/BW, . ‘
R249: Change to HP Part No. 0757 0412 R fxd
metfim 365 ochms 1% 1/8W. ‘
R251: Change to HP Part No 0757-0429; R.- fxd
metfim 1.82 k ohms 1% 1/8W.
Page 8-7, Figue8—4 Schematic
' L200: Delete and replace wi..,» 3243, 30.1 ohms.
“Add: R224, R260; 18.2 k ohms, connect between base
_+ and collector of Q206 and Q207, respectively.
© Add: R233, R274; 27.4 chms, connect between base
- and collector of Q209 and Q212, respectively.
R234, R271: Change value jo 27.4 k ohms.

" Add: 'R236, 1000 ohms. connect between junctions of .

" R234/CR205 and €211/Q210 base.
R237, R273: Change value to 100 ohms.
A247: Change value to 168 chms.
" R249: Change value to 365 ohms.
--.A253: Change value to 1820 ohms.
: -.-Add R272,1000 ohms, connect between ;unchons of
- CR209/R271 and 023010213 base '

Voo -,-;ln_ >
. CHANGES

Tabla 62, - '
C204: Change 1) HP Part No. 01400225 C: fxd mica
- 300pF 1% 300 wVde., -
Page 87, Fi iqure 84, Schemauc. _
C204: Change value to 300 pF.'
 CR203: Invert; connect cathode to ground and anode
: to 0206 eoilector

‘CHA_NGE 6

Table 62
Add S‘lOG HP Paﬂ No 3101 0976 S: pushbunon _
- DPST. : :
PagB—S' Fvg.n'e 83, Schematic,”
-Add: $103; S: pushbamon. connec.asshown in Figure
L 7‘1 e s 1

72,

Model 180A/AR

INETIoN noz '

Ju

. RI43/RISS ~» 9 < 250Mv]
FACM —= i2)

JUCTION
RI45 JRI4S

FROM
COLLECTOR (%)
QAT =

Qv

(NOA AW &-TF
———

Figure 7-1. Calibrator Switch
CHANGE 7
Table6-2, .

MP158: Change'lOto?
MP159: Delete.

CHANGE 8

‘Table 6-2,

Al: Change to HP Part No. 00180-66503 A: gate
amplifier and h. v. requlator.

A2: Change to HP Part No. 00180-66508; A: output
amplitier,

A3: Change to HP Part No. 0018066502; A:
hovrizontal amplitier.

Ad4: Change to HP Part No. 001806650? A: high
voltage oscillator.

A5: Change to HP Part No. 001B0-66501; A: high
voltage rectifier.

AB: Change to HP Part No. 0018066506 A: low
voltage rectifier.

A7: Change to HP Part No. 0013066505 A
voltage supply.

W4: Change to HP Part No. 00180-61624.

W5: Change to HP Part No. 00180-61626 {180A). ¢

W5: Change to HP Part No. 00180-61633 {180AR).

W6: Change to HP Part No. 02180-61628.

W7: Change to HP Part No. 00180-61629(180A).

" W7: Change to HP Part No. 00180-61630 {180AR).

W8: Change 1o HP Part No. 00180-61634.
- "W9: Change to HP Part No. 00180-61636.

¥

CHANGE 9

Table 6-2, ‘

€302, €311, C316: Change to HP Part No. 0160-2486;
C: 1xd cer .0045 uF 3500 wVdc.

€319, €317: Change to HP Part No. 0160-0907; C: fxd
cer .01 uF 5000 wVdc.

C312, C314: Delete.

R305: Change to HP Part No. 06983588; R: fxd
metflm 6 megohms 1% 1/2W. .

Add: R306, R307, R308, R309: HP Part No.
0698-3588 R: fxd metilm 6 megohms 1% 1/2W.

- Page 89, Figure &5, Schematic,

C302: Change value to 4500 pF.’
C310 CSII C316, C317: Change value to 01 uF,

025894




"~ Model 180A/AR ' - K

‘ CHAN(:E 9 (Cont'dl
- 8312, CSM Delete. o ,
R305: Change value to 5 megohms. -

: insernesmlhRSOS. :

'CHANGE10

Tables»ﬁ
, C413: Change to kP Pan No. 01 700024 C: fxd my
Lo 022 uF 20% 200 wVdc.
B CFIfOS CR406,- CR407. CR419, CR420, CR432,
" CRA433, CR434: Dslete. _
Add: CR41E, CR431; KP Part No. 1901-0040, CR: Si.
. F403: Change to HP Part No. 21100067, F: 0.3 A.
R417: Change to HP Part No. 0757-0407; R: fxd
, metiim 200 ohms 1% 1/8W.
Page &11, Figure 886, Schematic, -
CA413: Change value 10 .022uF.
.CR405," CR406, CR407, CR419 CR420, CR432,
CR433, CR434: Delete.

« to emitter junction of Q403 and Q404.
Add: CR431, connect cathode 1o base of 0415, anode
. toemitter junction of Q415and Q416. -
F403: Changevalue to OR A,
. Rdl? Changevaluete . ohms.

b o
. CHANGE 11

- Table 62,
" CR401-CR404, CR4I3—CR416 CR42I Cﬂ424 - Change
to HP Part No_ 1901-0049.

-~ 10chms 5% 2W..
Page 811, Figure §6, Schematlc, .
_R402: Charge value to 10 ohms.

'}."f-‘.,j

* Add: R306, R307, R308, R309; 6 megohms, connect

.' >Add CR418, connect cathode to basc of Q403, anode ‘

R402: Change to HP Part M. 0811- 1678 R:fxd ww -

Section VIl

CHANGE 12

Table -2, ’
. CR301: Change to HP Part No. 1901-00640.
CR303: D¢lete.
Page 89, Figure 85 Schematic,
CR303: Delete.

CHANGE 13

Table 62, ‘
A1: Change to HP Part No. 00180-66518.
F401: Change to H? Part No. 2110.0021: F: 1.25 A
slow-blow.
F402: Change to I-IP Part No. 2110:0020; F 06 A
slow-blow. -
MP152: Change to HP Part No. 00150-00206.
Q104: Change to HP Pant No 1854-0056; Q: Sl npn
2N3119.
R122: Delete.
R302: Chinge to HP Part No. 21000"43 R: var
rettim 100 k ohms 20% 3/4 W.
R303:. Change to HP Part Wo. 0727-:263; R: fxd
metflm 950 k ohms 1% 1/2W. '
R310: Delete
.8341 Change 1o HP Part Mo. 0683-1535; R: fxd :omp
' 15kohms 5% 1AW

.Page 85, Figure 83, Scherr'auc

R12Z: Delate.

© Page 89, Figure B5, Schenanc

'R302: Change value to 100 k ohms.
R303: Change value 10,950 k ohms.
. B310: Delete.
R341: Change value to 15 k ohrns,
Page 811, Figure 8-6. Schematic,
F401: Change value 10 1.25 A.
F402: Change value to 0.6 A, -

1.311-4
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SR L : Paragraphs &-1'to 815
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8 INTRODUCTION
82 Thls sectron prov:deo ..r:l'lematu:g dragramr
component identification, and *roubleshooting and repair
unformauonfor the ModeHBOAIAR R

8-3 SCHEMATIC DIAGRAMS

!

84 Schamatrc diagrams appear on right-hand pages that

unfold outside . the right edge of the ‘mancal. These
*'throw-clear” pages allow viewing lhe schematrcs vhile
refemng to other seciions.

&!1 Sd\ematios are drawn prirnanly to show electromc
funr:llon. A given schematic may include all or pant of

. several " assemblies. Information about: symbols and -

" conventions used in the schematics is provided by Table
8 1. Schematics also provide de voltages and waveform test

.. points.. DC voltage measurement conditions, weveform

mmuremenl ‘conditions, and waveforms applicable to
each schematir. are shovm next to that schemauc.

8»6 COMPONENT IDENTIFICATION

8-7 Whenaver possablo. oompc..rems _appearing on a
-schematic are identitied on the page opposite that
scherna‘lrc. When components on a given assembly oppear
on morte than one scheinatic, all components on that

" assembly 'are identified opposite the first schematic

" showing’ that assambly. Aadfustments, assemblies, and

 chassis mounted electrical conponents are identified in -

Figure’ B-1," Mechanical components are ukmﬂaed in
Figuro6-1 o . .

8-8 TROUBL ESHOOTING

. 8-9. -The‘}‘flﬂl and mont importam,l"brarequisita for
- successful troubleshooting s 8 through understanding of
‘instrument operation and function. Often, suspected

malfunctions are caused by improper control settings such -

ss:’ intensity set too low, display selector or mode switch
v in" wrong position, trigger: level moladjusted, ete. Read

.Section’ Iil, Operation, and Section IV Principles of

Operatuon. for this rn!r,rmuon.

816 DL vohagcs‘ for 'most active' ‘components

('ramrsmr:r. FET’s, etc) are indicated on the schematics.
" Waveform test: points (P with an enclosed number) are

“abso- placed on the schematic at various points along the
~main signal path. Tha numbers inside the test point -
symbols are keyed to the proger mvnform adpcent tothe
_schematic. These voltages and waveforms are invaluable
for trwblal'nonng the instrurmnt. Applrcatnona rncludo B

. scuswmcs AND TROUBLESHOOTIN"‘

checking stage gain, Jocating. unbalance in differential
amplifiers, locating faulty transistors, eic. Always refer to
the specific measurement conditions before using de
voitages or waveforms. Allow the Jevel to stabilize before
noting dc ‘voltages. Small dots are etched on the circuit
boarch assemblies next to the emitter lead of transistors,
the source leads of FET’s, the cathode end of diodes, and
the positive end of electrolytic capacrtors as an aid to
locating test pornts. '

’ When taking mveforni of dc voltage
meagsrements, use extreme care to avoid
_shorting supply voltages or components.

B Ha malfuncﬂqn occurs, Figure -2 may help isolate

the trouble to a particufar circuit 'n the Modal 180A/AR,

‘of to a particular plug-in. Always begin troubleshooting
. with a visual inspection. Check for burned or loass ‘

components, loose  wire connections, faulty switch
contacts or any similar conditions suggesting a sousce of
trouble.

8.12.' REPAIR AND REPLACEMENT.

8-13. Aimosl all electrical components are accessible for
replacement from the componnt side of the etched

- circuit boards. Section VI provides a detailed parts list to

allow ordering replacement ° parts  from . either
Hewlett-Packard or a typical manufactures. H satisfactory

~ operation or repair cannot be acromplrshed contact the

nearest Hewlett-Packard Sales/Service Office {addresses at
rear of this manual). If shipment for repairs ks required, see
Seorion I} for recommended packaging information.

8-14. HIGH-VOLTAGE SUPPLY REPAIA.
. Co .

3 815 The foll'oﬁring orocedore should be used in replacing

the high-voltage supply assembly {A8), the high voltage
rectifier assembly (AS5), or the high voltage transformer

mon

3. ﬂemove WO SCrews and remaove cover. -

b Remove rear i’nstrumenl cover and unsolder five

wrres from small etched circuit board rnounted to T301.

;' c. Remove four screws Iron corners of _rectifier
assemt 'y, AS. Rernove two screws from ends of T301.

& Unsolder leads ai cathode end of CRI02 and

‘ ‘cnzor. |



L Section vil S
: Paragraphs 81610 849 BRI )
o ' e Unsoldef ieadut 1unc1|cn ofcsogand R325.

-

i. Raue the rectifier ammbly hneludmg T301) from

" compartment in the HV supply assembly. T301 should be
cornplewv dlsconnected {small pc board is part of
transforrnetl S o

The post accelerator lead may hold a . |
. high-voltage charge. Use a screwdriver
" and ‘carefully Nft the insulator cap.
- Grouxd the screwdriver and the post
.. acceierator lead as the lead is loosened
L anddus:onnected from t'ieCHT.,. '

8-18. CRT REMOVAL AND HEPLACEMENT '

8-17 To remove the CRT proceed as fo!lcws.

- | w.mum'e I |

_ To:ﬁperﬁugﬁt possible injury, always wear
" a face mask or goggles, and gloves
"Handle the CRT with extrame care. '

- a.Remove all four covers from the Model 180A or the
: top and bottom covers 1rom the Model 180AR. |

' the shield {two screws) next 1o the CRT post accelerator
- lead (shield is between CRT and plug-in compalnmeml.

'WARNING

o | The post accelerator tead may hold

s - highvoltage charge. Use a screwdriver

R - and ‘carefully ‘Jift the insufator cap.
St Ground the screwdrivey and the post

 accelerator lead as the Jead is loosensd
and disconnected from .he CRT. .

c. /Remove post'acceleiator tead from CRT.
' i) .
e )
e L d Hem-:;ve the connections from the nine neck pins on
e the CRT {use fongnose phers through access holes in CRT
o j'smeld) .

e Squeeze plaslu: hght shreld at mud-pomt at top and
bo'tom. and teinove rt.

' f. Remove screws nolding meial bézel on iront panel.

g. Carefully pey the socket fromthe CRT base.

h. Lmn elamp at rear of CRT

R Flace one hand on the CAT faee and mth the olher
: hand s!tde lhc CRT fermrd and out of the instmnu-m.

A S m Remove the plug-ms. On the Model IBOAR remove

' Model 180A/AR

i To replace the CRT, reverse the procedute. ‘

k. After. replacing the - CRT, check the iollowing
adjustments: Intensity Limit, Paragraph 525; Flood Gun,

- Paragraph 526; Trace Alignment, Paragraph 527; and
' ‘ Horizon_tal_ Amplifier Gain, Paragraph 529, step ¢.

8-18. SERVICING ﬁcueo’cmcun BOARDS.

B-19. Etched circuit boards in 1h|s instrument have
mrnponents mounted on one side of the board,
" conductive surfaces on both sides, and plated-!hrough
component mounting holes. Hevldett-Packard Service Note
M-20E contains useful information on servicing etched

circuit boards.. Some lmportant considerations are as -

follows:

“a Useg 37 to 42.5 watt chisel tip soldering ivon with a
tip diameter of 1/16 10 1/8 inch, and a snall diameter
rosin core sol‘der

b. (:ompone‘nts‘ may be. 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 applied to the component side of the

board, greater care is recuired to avoid damage to the
components, ' especially semi-conductors. Heat damags
may be minimized by gripping the lead with 'long nose
phiers between the soldering iron and the component,
thereby forming a heat sink.

~ ¢. i a component is obviously damaged or faulty, clip
the leads close to the component and then unsolder the
leads from the board. -

d. Large compcnents, such as potentiomaters, may be
removed by rotating the soldering iron from lead to lead
and applying steady pressure to lift the part free. The
alternative is to clip the leads of the damaged part and
remove them individually.

e. Excessive heat or fotce will destroy the laminate
bond between the metal plated surface {conductor) and
the board. If this problem should occur, the lifted
conductor may be cemented down with a small amount of

-quick-drying acetate-base cement having good insufating
properties. Another methad of repair is to solder a section

of good conducting wire along the damaged area.

f. Before replacing a component, heat the remaining
solder in the component hole and clean it ocutl with a

toothpick 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 teads to fit
exnsung holes.

h. Install the replacemem eomponent m the same

posmon as lhe ongu inal.

025894
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‘ o i Table &1 and Figure 8-1
R SRCE S RTE L _ Table 8-1. Schematic Diagram Notes
LEL ; ADJUSTMENTS

f.g." S L ;RefertoMIL-STD:lS-IA for schematic symbols not listed in this table. . _ o ‘ : H .
D B ot e, TR o _ ' ‘ ' P i : ‘ . ' : TP2JI  R302 R348 ¢n3  Clio Al si102

! .= . g4 oy G I o . o . :
= Ftched circult board = - '@s = Field eifect transistor \ S ADJUSTMENTS
v Front 1 marking. | ' ' (N-channel) - ' . ‘ - o e i — .
gz : o el A ng o l - I _—— ' R326 R302 R348 CchH3 Cilo . R347 R344 S102
' ‘ . = Breakdown diode . ‘ B '
e = Rear panel marking : ‘ . i — ~* NS, YU S N “
- =, Front panel control - @ . =’ Tunnel diode i N B f . o e ol - ,
5 ' . . ' o ' & . . 5_4#3% "iéfw -(‘J’-f‘*‘r}""&-.:.':h’-"-'r ARl ) 25,0 i “F{,'? R spf HLAEDy
' = ScréWd@'iver adj&ﬁtmenl _ @ = Step recovery dicde - ' s 3
ey PO Pandl f = Circuils or components drawn C §
Lo : ' . " with dashed lines {phantoin) show Co Bor stV oo T gapmoc s
‘ /5 function only and are not intended - ’Df’* P ?i?éi” 53 | B OG0y 4

CW. = Clockwise end of vari- -
R ~ able resistor

-

to be complete. The cireuit or
component is shown in detail on
another schematic.

P

it

/

R334 5401

. ‘ZNC” . = Noconnection . ' ‘ ‘ b A
L ' o o : : Unless otherwise indicated: Lo ' - [BEHIND)

ey : . resistasce in ohms ,
» v s :V}vme!no:m b:es;t point - | - capacitance in picofarads .
o w mber L - , inductance in microhenri ; ‘
. - D microhenries. .‘ ca12 Cdls  C424  LVPS -

P L= Common electrical point o Wire colors are given by ¥ v : o ‘ )
ERR R N ¢ o ~ {with letter) not necessarily - - numbers in parentheses . ; : ' j ADJUSTMENTS
- . F - . ground using the resistor culor code i ‘ ‘ : ADJUSTMENTS : i e :
Cl Y p——— -~ [ (925) is wht-red-grn ], o e e —— | | R246 = R250  R253 C20 XV303
| R250 om0, 20 s203  s202 ' c203 [reas / ReuT /220 /R36  c213  R34s

' ' - o 0 - Black 5 - Green : ' _ :
Single pin connector on board 1-Brown 6 - Blue S T | " A3 R246 R248 | R207 | €229 / R336 C2B C424

- ‘ . : 2 - Red 7 - Vialet ' ' C . scr e AN Xv303

L 3-Orange  8-Gray L I it Nl i b - : ‘ i~ R346

" '= Pin of 2'plug-in board » 4- Yellow 9 - White : o ‘ . ) i ' g i

sed . 7 {withletter or number) Switch wafers are identiiled L 4 ' / by _-cas

. : R ! Lo as follows: ' /

e ] — Main signal path

KRR o ! IF IR 3F 3R
A VY4

I """""""-'= Primary Ieed!sack path - o

T
! T

cai2
F401

— Secondar:,r feedback path |
C % 2 Optimum value selected
L S _at factory, average
s : ~ value shown; part may - /

- have been omitted. _ : "2F 2R

-

TP4A04 TP403 3434 R4I2 A7 - : 9 TP404 TPA3 [ R434 R423
' R£49 © R423 : it L - n449 R4I2
o _ : o o . ' . : . o o ; . . W i . ! : ! '
ST o . o ‘ L o '  ADJUSTMENTS . , o - - ‘ ADJUSTMENTS = . 1soa-s-es

S ' 5 . : L : Do o _ ) Sh ' o ' a Figure 8-1. Componentldentmcanon
SV T T S o ‘- S _ ) 4 U P I EEI EA I S 83
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M Section VI
Modet 180A/AR p/o Figure 8-4
— DC VOLTAGE MEASUREMEN‘F CONDITIONS 'mm! R . -~ COMPLEMENTARY ,
- , " ; : S S o FEEDSACK AMPLIFIERS:
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, INT SHEEP o sl | i R o _ LA o o L RETEEE e
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T L e e e e il kbt ‘
. /0 5|9 ! .
b. Adjust HORIZONTAL POSITION to center spot. ' : - - — - - - - +18vF 1
p/o A3 : ' X q
| ; _l- ] TR BN !
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d : ‘ : 21 = 12.8VF $10QVF (R} ‘ 8250 W03
| : o o . L ] - . ’ ‘ . EEAD +0x3V
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Section VIII Maodel 180A/AR
Figure 87
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CATHODE-RAY TUBE WARRANTY

The cathode-ray tube (CRT) suppliedin your Hewlett-Packard
Oscilloscope and replacement CRT's purchased from hp are
warranted by the Hewlett- Packard Company agninst electrical
fatlure for-a period of oneyearfromthedate of sale. Broken
tubes and tubes with phosphor or meshburns are not included
under this warranty. I the CRT is broken when received, a
claim should be made with the responsible carrier. .
Your nearest Hewlett-Packard Sales/Service Office (listed
!at rear of instrument manual) maintains a stock of replace-
ment lubes and wi}l asslst in processing the warranty claim.

'W’e wuuld like ‘o evaluate every defeciive CRT. This engi-
neen'ing evaluation helps us to provide a2 better product for
yoir. Plehse fill out'the CRT Failure Report on the reverse
sxde of lhis sheet :md relurn it with the defective CRT to:

v Hewletl-l’ﬁckard Company
.|' ' 190€@ Garden of the Gods Road
A Coloqado Sprmgs, Coloradce 80907

\‘ ’l‘ !

Auemion 'CRT QA
To auvid damage to u\e tube while in shipment, pleasefollow
tha shippingmstruclg ns bﬂluw Jwarranty credit is not altowed
L Oft. broken tubys. .""'

| ;,'

'-f AR smpvmc INSTRUCTIONS

t
R

lt is, pre!erable that the defective CRT be returned in the re-

placement CRT carion. If the carton or packaging material

is,not availal'm.' pack the ‘291" accurding to the instructions
; l.elo V ‘
[ o

8 Carefuliy wrap t.he tube in 1/4 inch thick cotton

(i s b i por ! 'batting' or other soft padding material.
“ ' " MY '
Fi ] ' v ! 2. Wrap the above in heavy kraft paper.
] ] i
IR ! 1 rlf \ ‘» ! .
L : 3.' Pack wrapped tube in a rigid container which is
' . at least 4 inches larger than the tube in each
; })' : oo , dimension.
,': \ . i
5, ! . 4. Surround the tube with at least 4 inches of packed
PR ) excelsior or similar shock absorbing material; be
it sure the packing is tight alt around the tube.
§
) ) ,l‘ ' Thank you,
L J ’ CRT Depariment
- 4 il ! ’
-| [E
’ r

I

02537-
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CATHODE-RAY TUBE FAILURE REPORT

DATE

FROM:
NAME

COMPANY

ADDRESS

1. * INSTRUMENT MODELL NO.

. hp INSTRUMENT SERIAL NO.

CRT SERIAL NO.

e (=] [
. h i

'Please describe the failure and, if possible, show the trouble on the ap-
propriate CRT face below.

W

5. Is the CRT within warranty? Yes , No

6. hp Sales/Service Office Repair Order No.

L

CUT ALONG DOTTED LINE

T
A

025374
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wiANUAL CHANGES PR
e MODEL IBOAIAR ) | | -
_ Mm@! Senals Prehxed 822-- - o _ | :,_:_ Ll
Ma.rrimll’nmw. Mav1969 N S

Make al} chansec In this manual according to the Erﬁt“. below." Also check u:é touowing table for your - ) :
inatrument urw preﬂx 3 digjts}and/or serlaluumhet: fﬂi d!gjts)and make any listed chznge(s)m the manuat:

mml Pre!u or Number Make Manual Chznges Y ,Berial Preﬂx or. Number Make Mzm:a! Changen J '-, '

' . s P ' . .
[T o s R

Y1 .' _‘f - . '.::' . SERTAR

R s . - . . . ' P l . . e
o e . e BRI L Cooh ¢ : o .
. PR - n ! oo e ! T e - . o 1 !

Co B T ."*_r T_ R, 1 R
. . Table 1., 5 EXSUE
o INTENSITY MODULATION Chah;e 1o read: Approxlmataly oL
A 42V, 50 ns pulsa width . (€ 10 MMz CW), wilh TR Co
i “blank trace of mrmal intensnv lnput 8.5100 o‘u'ns. e ST R
Tab!aez.\.-..... - o e e
S ,‘c:m C311, 0316 Ghange HP Paﬂ No. 0160-3%3. R T

“ €310, €312, €314, C317: Change HP Part No. 1o 0160-300? RN S

- MPI1g: Change HP Part No. to 10179A. Ca e T
2 R1257 Change TQY: 109 R R T AT S
’_:-'ﬂRl?G ChangeHPPmNo.toO?S?-OlQO TOI L e S
DR ixd pretfim 2ka ohr 1% uzw (ptafemed rep!acememl. S

~R136: AddTQ?,_____w o ’ ORI
CORMTAGD MG e
- R310; Change to HP Part Ho. 0686-1025; oy ‘-_ ST L
SRR s © Rifxd comp 1k ohm 5% mw lp(efened lepiacementl S : .

. * ey I‘QAR‘ Change 0210 to 0213 and 0213 to C?IO. LT - o
o lom«l&OA Ciﬂngealﬂto(ﬂﬁ C?I3loc2103nd R
‘R326 10 R336. - R
Page8-4 Figure B3, ArandAZcomponem locaﬂon. .

bemonld' tmse wire colors 957 and988. . . . .

&lpplemmAfor
001&-909“ o




“Model 180A/AR Page 2/4

") “Make Manual Chariges ;' Instrument Sertal Prefix  Make Manual Changes . - -

watson i | 12

o . ot e

987-1g0AR) b 12,

. PageB-B flgunBA Mmmpmmdem:fmt:on, S
“ . L201: Changeto R226, ~ ' T A P P
U location J2: changewirecolorlStOBS S o SRR )

o -Pagei’.-g Figure 8-5, schematic, |~ Lo L
 R310: Changevalue 10 10000hms. -+ =+ T L

-;'ngmm L S
S " Detail C: delatuMPlSBandatta:hmghardwam. ‘ L e
L Teble 62, S e
AN ,Addcazs C429: HP Part No. 01603484 1'02-; L e
e ixdfead-ﬂvu1m0p!’20%1m0w\ldc. CNE IS S
U H20: deletes L, wle e
. Add L4DY, L40Z: prmNo.snooma 102:_ Lo o
. ks core toroid. - {, . o

. MP131%: MHPMNOJOWSS& R ORI E AL
Lt _.I._.;_-'-‘_MP132- ChmguHPPmNatoEOZO-OﬁS? K TR
LT P13t datete
e MPIS?.MHPMNO.NMMOI?Q- T
"' MP138: Change HP Part No. t0 0018060114, . - = .-,
S MP!43‘ ChaﬁgaHPPmNa (IN&}OO?B? LT !
L MP145: Chiange TQt0 2. e |
U MP146E Change TQ 0 4. B SRR A
oM MPIAT: Change Q2. L o L
oL T MP1B2: ChangaHPPmNatowlmﬁ s PR Lo

AU MP1B4; Changs HP Psrt No. 1050200051, .
L MP185: Change HP Part No. 10 0018060113, . * © . |
R M9157 meﬂ??mﬂam TOl U '
L0 Covert topright (180A). . , 'ﬂ o SRR S

LU MP1S8: mmmmmm e i AR R
: MP159: C!wHPPmNo.tomm T ' e
o '-\_"MP‘IBI Changs HP Part No. to 0403-0128. -
IAPI?l‘MHPPﬂNo.toSmO-OGQZ

[

Bk S e P

" leads (180A). -
. AdGMPITZ: HP Part No. ommmm *ro % amk.n
- teads (180AR). - |
AddMPﬂa WP Pan N'o. 4320023! 10 1.

Galwl HFI




Model 180A/AR Page3/4

Instrument Serlal Prefix  Make Manual Changes -

o Wy
Coowr
wo:

ST Addmmg.
SO A MP18O:
Ch U ACdMPIBT:
Y Add MP182:

“Add MP183:

HPPanNo. 5000-0591 TQ1; &:vet. top leflnSOAl

HP Part No- 5020-0543; TQ 1; Spaces: powerplug..

HP Part No. 5020-0550; TQ 1; Shield: line filter, =

HP Part No. 00180-01246; TQ 1; Bracket: Itnefllterground. o
4P Part No. 00180-01247; TQ 1; Sracket: line filter capacuor mtg. L R
{tor both 180A and lBOARlChangeHPPanNo.toOOiBO-s!saﬁ L e
cnungeﬂrpmumomlaom:saztmuou o S e
{180A) Changs HP Part No. to 0018061676 : ;‘ e
{180AR) Change HP Part No. 10 0018061672 . . .~ 7 '
-Change HP Part No. 10 0018061681 (180A).. -~ - =~ "

_-Add W9: HP Part No. 00180-61672;YQ 1; W; Ass‘f'MUI (180AR) . ol
AddW?l I[P Part No. w‘lBO-SWSS,JOI W. Asw Ime l-ncl L402l : .
Pages-ﬁ Figure 86, schematic, .~ o L BN .
Rmpmnnml c:rcunasfollom ' foar y h '




MANUAL ECHANGES

MODEL 1804 /AR

Manual Serial Prefix 822 Manual Printed May 1969

Make all changes in this manual according to the Errata below. Also
check the following table for your instrument serial prefix (U000-) and/or
serial number (U000-00000) and make any listed change(s) in the manual.

Serial Prefix Make Serial Prefix Make
or Number Manual Changes or Number Manual Changes
7939 Manual Applies | y929 1.2,3,4
11960 1 [u9gs 1,2.3.4,5
U963 1,2
V969 1,2,3

ERRATA Table 1-1
SR ey MODULATION: Change to read: Approximately
+ 2V, 250 ns pulse width (< 10 MHz CW), will blank trace
of normal intensity. Input R, 51008,
Table 6-2
C302, C311, C316: Change & Part No. to 0160-3008,
C310 C312 C314, C317: Change ¢ Part No. to 0160-3007,
MP119 Change@ Part No. to 10179A.
R125: Change TQ to 9.
R126: Change & Part No. to 0757-0190; TQ 1;
R: fxd metflm 20X 02 1%, 1/2W (pre!erred replacment).
R138: Add TQ2.
R211: Add TQ 1.
R310: Change @ Part No. 0686-1025; TQ 1
3R fxd comp 1k Q 5% 1/2W (prefened replacement),
Page 8-3, Fi e 8-1.
Lower : Change €210 to C213 and €213 to C210.
Lower 180A C}nnge C210 to C213, C213 to €210 and
R326 to R3386.
Page 8-4, Figure 8-3, Al and A2 component location.
Location 14: reverse wire colours 957 and 958.

Ath August 1970, Supplement A for 00180-90911




Manual Changes Model 180A /AR Page 2

ERRATA (cont.)

Page 8-6, Figure 8-4, A3 component identification.
L fJ(Thange to R276.

Page 8-9, Figure 8-5, schematic.
R310: Change value To 10000,

CHANGE 1 Page 8-11, Figure 8-6.
Alter primary circuit of T401 to show:

a grey (8) wire from pin ‘1 to pin 10J1
a wht/yel /gry (948) wire from pin 9 to pin 26J1
Page 8-12, Figure 8-17.
Alter to show:
a grey (8) wire from T401 pin 1
a wht/yel /grey (948) wire from T401 pin 9
Replaceable Parts List and Schematics,
Change R405 to @& Part No. 0757-0407 R fxd. 2009 1/8W 1%
Change C115 to¢p Part No. 0160-0303 C fxd. my .15uF 200wVdc

CHANGE 2 Replaceable Parts Lise,
Change W2 to HP Part No. 00180-61685 (180A/AR)
Add MP177 HP Part No. 00180-01249 Bracket vertical leads (180A)
Add MP177 HP Part No. O0Ol80~1250 Bracket vertical leads (1804AR)
Change MPLI71 to HP Part No. 5000-0592 Cover bottom

CHANGE. 3 Figure 6-1,
Detail C: delete MPI36 and attaching hardware.

Table 6~2,

Add C428,C429: HF Part No, O160-3484; TQ 2.

C: fxd feed-thru }Q00pF 207 1000 wide.

Hl6: €hange TO to 2,

H20: delete,

Add LA01,L402: MNP Part No, 9170-0013; TQ 2;
L: core toroid,

MBI31: Change HP Part No. to 5020-0553.

MP132: Change HP Part No. to 5020-0552.

MP136: delete. ‘

MP137: Change HP Part No. co 0403-0129.

MP138: Change HP Part No, to 00180-60114.

MP143: Change HP Part No. 00180-00237,

MPL45: Change TQ to 2.

MPi46: Change TQ to &,

MP147: Change TQ to 2.

MP152: Change HP Part No. to 00180-00235.

MP154: Change HP Part No. to 5020-0551.

MP155: Change HP Part No. to 00180-60113.

MPI537: Change to MP Part No, 3000-0590; TQ 1;
Cover: top right (130A).

MP158: Change HP Part No. to 5000-0588.

MP159%: Change HP Par:s No. te 5000-0589,

HP161: Change HP Part No. to 0403-0128.




"Manual Changes Model 180A/AR | Page 3

Change 3 (cont'd) Add MP178: HP Part No. 4320-0231; TG }; Gasket: RFI.
Add MP179: HP Part No. 5000-0591; TQ l; Cover: top left (180A),
Add MP180: HP Part No. 5020-0549; TG 1; Spacer: power plug.
Add MP181: HP Part No. 5020-0550; TQ 1; Shield: line fllter.
Add MP182: HP Part No. 00180-01246; TQ I; Brecket: line filter ground
Add MP183: HP Part No. 00180-01247; TQ 1; Bracket: line filter capacito
mtg.
W3: Change WP Part No. to 00180-61682 (incl L401).
W7: (180A) Change HP Part No. to 00180-61676.
W7: 150A/AR) Change HP Part No. to 00180-61677.
W9: Change HP Part No. to 00L80-61681 (180A).
Add W9: HP Part No. QO180-61678; TQ 1; W: Assy T40t (180AR}.
Add W21: HP Part No. 00180-61683; 1Q l; W: Assy line (incl L402).
Page 8-11, Figure 8-6, schematic,
Revise power input circuit as follows:

Nk

ca2e
1000

€429
1000

B
7

w3 war

oo g
ﬁ> F20!
LGA

{98) (o)

~ e %

-~
<

Table 6-2,
Change R136,142 to iIP Fart No. 0757-019C R: fxd 20k ohms 17 W,
Change R253 to HP Parc MNo. 2100-1773 R: var 5k ohms
Change R310 to HP Parc No. 0636-1025 R: fxd 1tk ohms 5W 5%
Change RI2H to HF Part No. 0757-0190 R: fxd 20k ohams %W 1%




Manval Changes

i

1804/ AR

Replaceable Parts Lists and Schematies,

Change: A3 to HP Part No. 00180-66539
C202 to HP Part No. 0121-0059
C203 to HP Part Ho. 0140-0105
c204 " " " " 0140-0205
R208 " V¢ " " 0698-13153
R201 " " " " 0727-0287
R202 " " " " 0757-0156
R204 "™ " " " Q757-0367
R205 "1 " M 0757-0280
R206 " " " "  0761-0074
R209 " " " " 0757-0426
R207 " » " " 2100-25t4
Q201 "7 " " 1855-0062
Q02 " " " " 1854-0215
CR201t " " " " 1901-0040
Add: €232 HP Part No. 0160-2250 C:
R277 " " " 0757-0407 R:
R278 " " " 0757-0059 R:
R276 " " " D757-0426 R:
Change: A% to HP Part No. 00180-61904

S101 to HP Part No. 3100-2543
R211 to HP Part No. 2100-2985

horizontal amplifier

var cer 2-3pF 300wVde

: var cer 9-15pF

: Fxd mica 62pF 300wVdc

Fxd met flm 3.83K ohms 1%
Fxd car tlm 2meg ohms 1%
fxd mer flm l.5meg ohms 1%
Fxd met flm 100k ohms t%
Fxd mer flm lk ohms 1%

: Fxd met ox 15k ohms 5%
Fxd met flm 1.3k chm 17
: var 20k ohm %%

Transistor

Transistor

Diode; Si

Fxd cer 5.1pF 500wVde

Fxd met fim 2006 ohm 1%

Fxd met flm | meg ohm 1%

Fxd met flm 1.3k ohms t7%

A: switeh display

WO Tmmn oo

R: var 15k ohms loy taper

Aiter Al Schematic, Figure 8-4, to reflect the above change as

shown below:-
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CHANGE 5 Replaccable Parts List,

Change:  J4O1 to HP Part No. 1251-2357

£402 to HP Part No. 3101-1274
W40l to HP Part No. 8120-1351
MPI43
MPESE
MPEB]

to HP Part No.

ll?n
"“’)0

v
-]
RANLWITH 1) prearp “HIOWE
5507

to HP Part No. OOGI80-15005
QC182-00601
to HP Par: No. GOI82-01209




