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About this Manual
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CERTIFIZATION

Hewlett-Packard Company certifies that this instrument met its published
_specifications at the time 'of shipment from the factory. Hewlett-Packard
Company further certifies that its calibration measurements are traceable
to the United State. National Bureau of Standards, to the exte.~t allowed
by the Bureau's calibration facility, and to the calibration faciiities of other
International Standards Crgenization members.

! L .
WARRANTY AND ASSISTANCE
This Hewlett-Packszd product is warranted against defecta in materials
and workmans*p for a penod of one year from the date of shipment.
The cathoderay tube (CRT) in the instrument and any replacement
CRT purchas:d from HP are also warranted against electrical failure
for « period of one year. from theé date of shipment from Colorado Springs.
BROKEN TURBLS AND TUBES WITH PHOSPHOR OR MESH BURNS,
HOWEVER, ARE NOT INCLUDED UNDER THIS WARRANTY.
. Hewlett-Packard will, at its option, rapair oz replace products which prove
" to be defective dyring the warranty period provided they are returned
to Hewlett-Packard, and provided the preventive maintenance procedures
in this manual &re followed. Repairs necesgsitated by misuse of the product
are not covered by this warranty, NO OTHER WARRANTIES ARE EX-
PRESSED OR IMPLJED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A "ARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT

. 'LIABLE FOR CONSEQUENTIAL DAMAGES.

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

For any assistance,‘ contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.

i
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MODEL 182GC
TIME BASE

SERJAL NUMBERS

This manual applies directly to instruments with serial numbers
prefixed 1518A,

. . With changes described in Section Vi, this manual also applies
to instruments with serial numbers prefixed 1209A through
12214,

: i
HEWLETT-PACNARD COMPANY/COLORADO SPRINGS DIVISION
1900 RARDEN OF THE CNDS ROAD, COLORADO SPRINGS, COLORADO, U.S.A.

‘ | Manual Part Number 01820-90908
Microfiche Part Number 01820-90808

PRINTED: JUNE 1976
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SAFETY SUMMARY

Tke following general safely precautions must be observed during all phases of operation, service, |
and rapalr of this Instrument, Fallure to comply with these precautions or with specific warnings |
eisewhere In thls manunl violates salety standards of design, manufuclure, and Intended use of the |
Instrument. Hewlett-Packard Company assumes no llabllily for the customer's fallure {0 comply ‘
with these requirements.

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrument chassis and cabinet must be connectes to an electrical
ground. The instrument is equipped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical outlet or used with a three-coniact
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground
-(safety ground)' al the power outlel. Tne power jack and maling, plug ¢! the power cable meet
international Eleclrotechnical Commission (IEC) saiely standards. b

| DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in lhe presence ot flammable gases or fumes. Qperation of any
electrical instrument in such an anvironment constitutes a definite satety hazard.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal
-adjustments must be mace by qualified maintenance persennel. Do not replace components with
power cable connected. Under ce’ain conditions, dangerous voltages may exist even with the
power cable removed, To avoid injuries, always disconnect power and discharge circuits before
touching them.

DO NOT SERVICE OR ADJUST ALOHE.

Do not attempt mtemal service or adjustment unless another person, capable of rendering first aid
and resuscitation, Is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Becausz of the danger of introducing additionali hazards, do not install substitute parts or perform
any unauthorized madification to 1he instrument. Return the instrument to a Hewlell-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

DANGERGUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede poutentially dangerous procedures throughout this
manual. Instructions conta’ned in the warnings must be followed.

Dangerous voltages, capable of causing death, are present In thils Instrument.
Use extreme caution when handling, testing, and adjusting.

8s-1-1/76
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Modet 1820C

General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This manual provides operating and service informa-
tion for the Hewleti Packard Model 1820C Time Base.
The manual " divided into eight sections, each covering
a specific topic or aspect of the instrument. All schematics
are located at the rear of the manual and can be unfoided
and used for reference while reading any part of the
manual,

1-3. This section contains a description of Model 1820C.
The instrument specifications are listed in table 1-1. Table
1-2 lists and describes the abbreviations used everywhere
in this manual except Section VI, The parts list in Section
VIl is a computer readout and uses computer-supplied
abbreviations,

1-4. DESCRIPTION.

1-5. Model 1820C is designed for use in 180-series main-
frames and provides 5-nancsecond sweep speeds and
triggering to 150 megahertz,

1-6. Twenty-three ranges provide calibrated sweep speeds
from 0.05-microsecond per division to 1-second per
division in 1, 2, b sequence. The slowest sweep range can
be extended beyond 2.5 seconds per division and sweep
speeds between ranges can be continuously varied by
means of a vernier. The fastest sweep speed can be expand-
ed to 5 nanoseconds per division by ihe horizontal
magnifier on the 180-series mainframe.

1-7. Operation is accomplished with pushbutton con-
trols. The automatic sweep mode displays a basaline in
the absence of a trigger input signal. A trigger holdoff
contro! allows stable triggering on complex waveforms.

1-8. Standard probes may be used with the external
input which reduces circuit loading at trigqger pick-off
points. The high external input sensitivity of 50 millivolts
allows 10:1 probes to be used even with 0.5-volit logic
circuits.

1.9, WARRANTY.,

1-10. The instrument is cectified and warranted as stated
on the inside front cover of this manual.

E CAUTION 3

The warranty may be void for instru-
ments having a missing or mutilated
serial number tag.

1-11. AVAILABLE ACCESSORIES.

1-12. A complete line of test probes, connectors, adap-
tors and other accessory items are available from Hewlett-
Packard. Far information on specific items, refer to the
HP catalog or contact the nearest HP Sales/Service Office.

1-13.  INSTRUMENT AND MANUAL IDEN-
TIFICATION,

1-14. Attached to the instrument is a serial number plate.
The serial number is in the form: Q000A00000. 1t is in
two parts; the first four digits and the letter are the serial
prefix and the last five digits are the suffix. The prefix is
the same for all identical instruments; it changes only
when a change is made to the instrument, The suffix how-
ever, is assigned sequentially and is different for each
instrument, The contents of this manual apply to instru-
ments with the serial number prefixies) listed under
SERIAL NUMBERS on the title page.

1-15. An instrument manufactured after the printing of
this manual may have a serial number prefix that is not
listed on the title page. This unlisted serial number prefix
indicates the instrument is ditferent from those described
in this manual. The manual for this newer instrument is
accompanied by a yellow Manual Changes supplement.
This supplement contains “change information” that
explains how to adspt the manual to the newer instru-
ment.

1-16. Errors in this manua! are listed under erraté on tee
enclosed MANUAL CHANGES sheet,

C 11




General Information

Model 1820C

Table 1-1. Specifications

TIME BASE
SWEEP

HANGES: 0,05 usec/div to 1 sec/div {23 posi-
tions} in 1, 2, b sequence.
£3% accuracy with vernier in calibrated posi-
tion.

VERNIER: Continuously variable belween
ranges; extends slowest sweep to at least
2.5 sec/div. Uncalibrated light indicates when
vernier not in CAL position.

MAGNIFIER: {on mainframe) expands fastest
sweep w0 5 ns/div.

SWEEP MODE

NORMAL: sweep is triggered by internal, ex-
ternal or power line signal,

AUTOMATIC: bright baseline displayed in ab-
sence of trigger signal. Triggering is same as
normal except low frequency limit is 40 Hz.

SINGLE: in normal, sweep occurs once on first
trigger after sweep arming; reset pushbutton
arms sweep and lights indicator; in auto,
sweep occurs once each time reset pushbut ion
is pressed. -

TRIGGERING

SOURCE | |

INTERNAL: refer to vertical amplitier plug-in
specification, '
EXTERNAL: dc to 50 MHz on signa's 50

mV p-p or more, increasing to 100 n,V at

100 MHz and 150 mV at 150 MHz. |
LINE: power line frequency signat.

LEVEL

INTERNAL: at any point on the vertical wave-
farm displayed.

EXTERNAL: continuously variable from +2V
to =2V on either stope of trigger signal; in
+10 seiting, from +20V to —20V.

COUPLING

DC: direct coupling.

AC: capacitive coupling, attenuates signals below
approx 20 Hz,

HF REJECT: attenuates signals above approx
15 kHz.

LF REJECT: attenuates signals below approx
15 kHaz.

SLOPE

POSITIVE: positive slope of trigger signal initiates
sweep,

NEGATIVE: negative slope of trigger signal in-
itiates sweep.

TRIGGER HOLDOFF

Time between sweeps continuously variable,
exceeding one full sweep on all ranges.

WEIGHT
Net, 3.b {1,4 kg): shipping, 7 Ib (3,2 kg).

ENVIRONMENT

TEMPERATURE: 0 to +55°C.
HUMIDITY: to 95% refative humidity to 40°C,
ALTITUDE: to 15,000 ft.

VIBRATION: vibrated in three planes for 15 min
each with 0.010-in. excursion, 10 to 55 Haz.

1-2




Mode} 1820C

1-17. INQUIRIES,

1-18. Refer any questions regarding the manual, the
change sheet, or the instrument to the nearest HP Sales/

General Intormation

Service Office. Always identify the instrument by \model
number, complete name, and complete serial number in
all correspondence. Refer to the inside rear cover of
this manual for a world-wide listing of HP Sales/Service
Offices.

Table 1-2. Reference Designators and Abbreviations

A
ampl
assy
ampltd

bd
op

¢
C
CCw

coax.
cosf
tom
CRT
cw

dB

ext

assambly
attenustor,

resistive termination

mator, fan
battery
capacitor
coupling
diode
delay line

device signaling {1armp) -

armperals)
amplifier(s}
sssembly
amplitude

board(s)
bandpass

centi (10°%)
carbon
counterciockwise
coaxlal
cosificient
common
cathode-ray tube
clockwise

deci (1071)
decibel

axternal

farad(s}

FrEA=TNTM
gegraeTp

FET

gnd

hr
Hz

IR
Intl

Ib
tpf

ms

faa P AR ERED

nEeR LI

+

LI |

E

REFERENCE DESIGNATORS
misc. slactrical part P = plug v = Integrated clrcult
fuse [ = power supply {unrepairakle)
fitter Q = transistor = vacuum tube, neon
hardware R = resistor bulb, photocs!l, stc.
Jack AT « tharml VR = voltage regulator
"“l\’ tharmistor {diode)
inductor 5 = switch w = cable
speaker T = transforiner X = goket
meter T8 = terminsl bosrd Y = crystal
mechanical part TP = gest point 4 < natwork
ABBREVIATIONS
fiald-affect n - nano(logl rii = rodio frequency
transistor{s) ne = pnormally closed Interference
no. = normally open rms = root mean xjuare
9 npn n pegative-positive- [ = raverss working
giga (107) negative voltage
ground{ed) ns * nanosacend
h (ies) 12 SCR = silicon controlled
enry{fes - y 14y rectitier
hour{s) P - pico (10 fac = sacond(s)
Hewlett-Packard pe gi'::‘;m'()“ch.d, atd = standard
hertz .
pk = poax -
intermediate freg. PP = 90!21:\'!-"998““' trme trimmer
internal plo . g::‘to‘;' u = micro (16°%)
3 op « pesk-10-pesk usuc = micrasecond
kilo {107) prgm » grogram
prv = peak Inverse v = volis
pound(s) voltage(s) var = variable
low-pass tiiter{s) - pi hd nd
-3 ps picoseco w/ - with
miit {10 6’ P = peak working wlo + without
mega (107) voltsge wiv = working inversa
millisecond 11 = radio frequancy voltage
3/70
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Installation Model 1820C

e
VERTICAL HORIZONTAL
PLUG-IN PLUG -IN
I
/m/
PLUG LOCKING BAR SACK LATCH RELEASE
. Q
| HORIZORTAL
PLUG-IN

_ ~ CONNECTORS . LATCH '

7000 = A - B3

Figure 2-1, Plug-in Mating
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Model 1829C

instaliation

SECTION I

INSTALLATION

2-1. INTRODUCTION.

2-2.  This section contains instructions fcr performing an
initial inspection of Made! 182CC, Instaltation procedures
and precautions are presented in step-by-step order. The
procedures for making a claim for warranty repairs and
for repacking the instrument for shipment are also de-
scribed in this section.

2-3. INITIAL INSPECTION,

2-4. The instrument was inspected mechanically and
electrically before shipment. Upon receipt, inspect it
for damage that may have occurred in transit. Check for
broken knabs, bent or broken connectors, and dents or
scratches. If aamage is found, refer to the claims para-
graph in this section. Retain the packing material for
possible future use.

2.5. Check the electrical performance of the instrument
immediately after receipt. Refer to Section V for the
performance check procedure. The performance check
will determine whether or not the instrument is operating
within the specifications listed in tabla 1-1. Initial
performance and accuracy of the instrument are certified
as stated on the inside front cover of this manual. If the
instrument does not operate as specified, refer to the

_ claims paragraph in this section,

6. INSTRUMENT MOUNTING,

2-7. Model 31820C and the veri.cal plugin must be
locked together before being inserted into the plug-in
compartment of a 180-series oscilloscope mainframe.
Power for Model 1820C is rupplied by the mainframe.

2.8, To install Modet 182UC and the vertical plugin,
proceed as follows:

a. Move locking bar to rear (see figure 2-1).
b. Mate vertical plug and horizontal jeck, making
certain bulkhead connectors and guide lugs are aligned

and press two plug-ins firmly together,

¢. After ensuring that front and rear panels are aligned,
push locking bar forward,

d. Lift up on latch release and rotate latch downward.

e. Slide plug-ins into plug-in compartment in main-
frame.

f. Rotate latch upward and push into lock,

2-9. INSTRUMENT COMPATIBILITY,

2.10. Model 1820C will mate with any vertical plug-in
in the 180-series and wilt operate in any mainfreme in the
series,

2.11. CLAIMS,

2-12. The warranty statement applicabie to this instru-
ment fs printed inside the front cover of this manual, If
physical damage is found or if operation Is not as specified
when the instrument is received, notify the carrier and
nearest HP Sales/Service Office immediately {refer to the
list in back of this manual for addresses). The HP Sales/
Service Office will arrange for repair or reptacement with-
out waiting for settlement of the claim with the carrier.

2-13. REPACKING FOR SHIPMENT,

2-14. If Model 1820C is 10 be shipped to an HP Sales/
Service Giffice for service or repair, attach g tag showing
owrer (with eddress), complete instrument serial number,
and a description of the service required.

2-156. Use the original shipping carton and packing
material, If the origina} packing material is not available,
the HP? Sales/Service Office will provide information and
recommendations on materials to be used. Materials usad
for shipping an instrument nc:mally include the follow-

ing:

a. A double-walled carion; refer to table 2-1 for test
strength required.

b. Heavy paper or sheets of cardboard to protect all
instrument surfaces; use a nonabrasive material such as
polyurethane or cushioned paper such as Kimpak around
all projexting parts.

o~ At least 4 inches of tightly-packed, industry-ap-
provaed, shock-absorbing material such as extra-firm poly-
urethare foam.

d. Heavy-duty shipping tape for securing outside of
carton.

Tat'e 2-1, Shipping Carton Test Strength

Gross We:ght (ib) Carton Test Strength {Ib)
upto 10 200
10t0 30 275
30to 120 350
12010 140 500
140 to 160 600

21




QOperation Model 1820C

TGGER
HOLLOFF,

L TME/OIV

9 ; ‘@_ €XT WPUT 8
3 o ‘ Y Mo : .
. : SN | :

N I020C TIME BASE Py : ' NE'L*"T-!ACR.A!O .
" 1. TIME/DIV, Selects sweep ranges. : 10.  INT/EXT. Selects trigger signal from vertical plug-

‘ . inor from EXT INPUT.
2. TRIGGFR LEVEL! Sefects point on trigger signal
that starts sweep. L 11, +1/+10. Selects unattenuated or attenuated trigger
' : b signal,
3. SINGLE. Selects single swesp operation. “l
12.  AC/DC. Selects Jirect or capacitive coupling of

4. RESET. Rearms sweep after singie sweep operation. trigger signal.

5. LF REJECT. Attenuates signals below 15 kHaz. 13. AUTO/NORM. Selects automatic or triggered
: : sweep start.

6. HF REJECT. Attenuates signals above 15 kHz

14. VERBNIER. Permits selection of sweep speeds

7. LINE. Selects lina triggering. between calibrated ranges.
8. PMOS/NEG. Determines whether positive or negative 18.  UNCAL. Indicztor lights when vernier is ratated
. slope ot trigger signal starts sweep. out of CAL position,
9. EXT iNPUT. BNC connector for applying external 16. TRIGGER HOLDOFF, Adjusts time between end
trigger signal. of one sweep anc arming of next,

[ ! 18208~ A -2

Fi=_-a 3-1. Operating Controls and Connectors
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QOperation

SECTION I
OPERATION

31. INTRODUCTION,

3-2. This section contains an explanation of instrument
operating controls, available mudes of operations, trigger-
ing considerations {frequencies, amplitudes, modes), and
step-by-step instructions for most applications.

33, Necessary oscilloscope and vertical plug-in control
settings are mentioned but, due to the variety of different
mainframe and plug-in combmnations that can be used with
Model 1820C, the operating and service manual for the
specific instrument shauld be referred to for supple-
mentary information.

34. CONTROLS AND CONNECTORS.

3-5. Figure 3-1 shows the instrument front panel and
provides furctional descriptions of operating controls,
indicators, and connectors. The followirg paragraphs
provide detailed descriptions of controls with multiple
or complex tunctions.

3-6. TRIGGER CONDITIONING.
3-7. Model IBZEIC is equipped with push'button switches
for controlliiy sweep triggering. Trigger signal require-
ments are listed in table 3.1, The controls are described in
the following paragraphs.

3.8. SWITCH DESCRIPTION. The switches are push-
push type which alternate between two positions each
time the switch is pressed. The one uxception is the RESET
switch which does not lock into the depressed position.
Each switch is equipped with a blue band which disappears
when the switch is in the de;ressed position, The band is
related to the color of the switch designator. If the blue
band is showing, the action whose designator is printed
in blue is activated. If the blue band is hidden, the action
whose designator is printed in black is activated.

39. TRIGGER SOURCE. When the INT/EXT switch is
in INT, the sweep is synchronized with the vertical deflec:
tion signal. In EXT, the sweep will be synchronized to a
signal connected to the EXT INPUT connector, In the
depressed position, the +1/+10switch causes the incoming
sync signal to be attenuated by a factor of 10. In the
deprcssed position, the LINE switch synchronizes the
sweep with a fixed amplit:Je power line signal regardiess
of the positions of the INT/EXT and +1/+10 switches,

3-10. SYNC COUPLING. The AC/DC switch selects
direct coupling {DC) or capacitive coupling {AC}. Direct
coupling can be used from d¢ to greater than 150 mega-

hertz. Capacitive coupling blocks the dc component.
Capacitive coupling, however, attenuates signals below
approximately 20 hertz. The LF REJECT switch, when
depressed, attenuates signals below approximately 15
kilohertz and is used, for instance, to preveni power line
frequency ripples from triggering the sweep, The HF
REJECT switch, when depressed, attenuates signals abave
approximately 15 kilohertz and can be used, for instance,
to prevent high frequency noise from triggering the sweep.

3-11. TRIG LEVEL.

3-12. This control selects the point on the trigger signal
that start; the sweep. The trigaering point is adjustable
over a range of from —2V to +2V along the selected
trigger signat slope in the INT, EXT, and LINE position,
In the +10 position, trigeer level is adjustable from
~20V to +20V.

313, HOLDOFF.

3-14. Hold off time is the amount of time between the
end of one sweep and the arming for the next. The sweep
is started by the first trigger pulse after hcidoff time
elapses. This time can be varied by rotation of the
TRIGGER HOLDOFF control, This feature makes it
possible to avoid {in normal operation) triggering of
successive sweeps at two or more points an a complex
waveform {figure 3-3),

3-15. SWEEP MODE.

3-16. In AUTO, the sweep free-runs in the absence of
a trigger signal displaying a bright baseline, If a trigger
signal of 40 hertz or greater is applied, it overrides free-
run operation and triggers the sweep.

317. In NORM, a trigger input signal is needed to
produce a display. Use NORM if the trigger period exceeds
25 milliseconds or the rate {frequency) is less than 40
hertz.

3-18. In SINGLE sweep mode, one sweep is generated
after being triggered. To rearm the sweep, the RESET
button must be pushed and released. The RESET lamp
lights to indicate that the sweep is armed. In AUTO, one
sweep will occur each time RESET is pressed. In NORM,
on2 sweep will occur the first time a trigger is applied
after pressing RESET.

3-19. SLOPE.

320. The POS/NEG switch determines whether the
sweep triggers on the pasitive-going or negative-going
portion of the trigger signal.

31
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Operation , Model 1B20C
Table 3-1. Trigger Signal Requirements
Sweep Trigger Trigger Minimum Trigger Level Slope
Mode Coupling Source Amplitude
" LINE FIXED .
INT See Vert, Plug-in adjustable to
Manual any pointon
displayed
waveform S
E
L
NORM DC:dcto n+1 | Ih+10 £
150 MHz C
T
AC:20Hz to A
150 MH:z B
L
See Figure 3-2 =2v | =20V E
to . to
+2V +20V
+
EXT
LINE FIXED
adjustable t
INT See Vert, Plug-in oy paint on -
Manual displayed
waveform
In¥1  In+10
AUTO
DC:40Hz 10 -2v =20V
150 MHz to to
See Figure 3-2 +2V +20V
AC: 40Hz 10
150 MHz
EXT
SINGLE Single may be selected after setting up any display.

3-2




Model 1820C Operalion

3-21. TIME/DIV.

3-22. The TIME/DIV switch determines the amount of
time to sweep horizontally one graticule division. Sweep
speeds are selectable by the TIME/DIV control in twenty-
three ranges from 0.05 microsecond per division to
1 second per division, By switching the oscilloscope Mag-
nifier cantrol to X5 or X10, a display can be magnified
up to ien times. 125-
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323, VERNIER. R
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324, Sweep speed is calibrated to TIME/DIV when the
VERNIER control is set fully clockwise to the CAL detent
position, As the VERNIER control is turned counter-
clockwise, the UNCAL indicator lights and sweep speed
decreases up to at least 2.5 times the TIME/DIV settings.
The VERNIER control is useful for making continuous
adjustment of sweep speed, however, TIME/DIV readings
are uncalibrated,

3-25. OPERATING PROCEDURES.
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3-26. Figures 34 and 3-5 are operating plates giving MHZ —
step-by-step instructions for operating Model 1820C,
These instructions are for typical applications and can be
modified to adapt the instrument to a variety of unigue
spplications, Refer to the oscilloscope and vertical plug-in
operating and service manuals for related operating
information. Figure 3-2. Externa! Trigger Requirements
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- Figure -3. Trigger Holdoff
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2, Set MAGNIFIER to XI.

3. Set DISPLAY 10 INT.

4. Set VERNIER fully clockwise to CAL.
5. Set TIME/DIV to 1 mSEC.

6. Set all pushbutton switches out,
{blue band showing),

1. Set INTENSITY fully counterclockwise.

7. Set DISPLAY to A,

8. Set APOSITION to midrange,

9. Turn ON-OFF switch to ON.

10.

11,

12,

Adjust INTENSITY and FOCUS for sharp, just
visible trace.

If trace is not visible in step 11 above, press FIND
BEAM to locate,

Adjust A POSITION to center trace.

1920C - R-~3

Figure 3-4, Initial Turn-on Procedure (AUTO mode)
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Mode! 1820C QOperation

1. Perform initial t rn-or as shown in Figure 3-4. 4. Select +1 {out) or +10 (depressed).

2. Set AUTO/NORM .. NORM (depressed).

6. Select POS (out) or NEG (depressed) slope,
3. Select INT (out) or EXT {depressed) trigger. If EXT

5. Select AC {out) or DC {depressed) coupling.

is selected, connect trigger signa! to EXT INPUT, 7. Adjust trigger level for desired trigger point.

1920C-Ra~ 4

Figure 3-5. NORM Sweep Operation (in X1}
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Principles of Operation

SECTION IV
PRINCIPLES O OPERATION

4-1. INTRODUCTION.

4.2. This secticn contains functisnal cescriptions keyed
to an oversll block diagram. A detailod explanation of
circuit functions, keyed to the schematics, is provided after
the block disgram discussion. Following this, complete
cycles of operation {for various modes) will be discussed.

4.3, The overall block diagram and the schematics are
located at the rear of Section VI, The circled numbers
on the block diagram and schematics ere used to identify
signals and control voltages, They are frequently referred
to in this sectlon. A table conteinitg the names of the
signals and control veltages is provided at the left of each
block diagram and schematic.

44, FUNCTIONAL DESCRIPTION.

4.5, Tne block diagram (ligure 8-4) is provided as an
ald to understanding the operation of the instrument,
Circuit groups have been consolidated into single blocks
snd logic symbols sccording to tunction, This makes it
easier to define each g-oup’s inputs and outputs and to
show ralationships between groups.

46, TRIGGER CONDITIONING.

47. The trigger conditioning block contains the switch-
ing circuitry required to sslect and shape tha desired

trigger.

48, A detailed explanation of the trigger conditioning
block is provided in paragraph 4-37.

49. IMPEDANCE CONVERTERS.

4-10. Two impedance converters are employed to provide
a means of removing an interfering component from the
trigger signal, The HF impedance converter attenuates
frequencies bulow spproximately 16 kilohertz, The LF
impedance converter sttenuates frequencies above approx-
Imately 15 kifohertz. An interfaring signal can be removed
by disabling one of the impedance converters.

4-11. A detailed explanation of the impedance converters
is provided in paragraph 4-45.

312, TRIGGEQ AMPLIFIER AND POLARITY SWITCH.

4.13, The trigger amplifier and polarity switch group
provides a means of amplifying snd switching the polarity
of the trigger signals. Switching s required in order to
permit sweep triggering on tha positive or negative slope
of the displayed signal, as desired,

4-14, A detailed explanation of the trigger amplifier and
polarity switch is provided in paragraph 4-49,

4-15. DUAL SCHMITT.

4-16. The dual Schmitt prohibits trigyering during a
sweep cycle and permits triggering of a rew sweep after
termination of the sweep cycle.

4.17. A detailed explanation of the dual Schmitt is
provided [n paragraph 4-54.

418, INTEGRATOR GATE.

4-19. The integrator gate contains a Schmitt trigger with
two inputs. In NORM, the integrator gate prohibits the
sweep from freefunning in the absence of a tripger
signal, In AUTO, sweep freetunning is permitted in the
absance of a trigger signal, causing a basaline display on
the oscilloscope CRT.

4-20, A uetalled explanation of the Integrator gate is
provided In parsgraph 458,

421, 10V SCHMITT.

4.22, The 10V Schmitt contrals the dual Schmitt and the
auto and lockout blocks, assuring a triggar to start the
sv/eep at the proper time,

423. A detailed explanation of the 10V Schmitt is
provided in paragraph 4-63,

4-24. INTEGRATOR.

4-25. Theintegrator group contains a Miller integrator and
the gating circuitry required to clamp and unclamp the
Integrator, as required. When unclamped, the integrator
generates a tinear ramp trat s used as the time base for the
oscilloscope,

4.26, A detailed explanation of the integrator Is provided
in paragraph 4-65.

4-27. HOLDOFF DRIVER AND READER.
4-28. The holdoff driver and reader function as impedaice
converters, The driver Isolates the output of the integrator

from the hokdoft circuit. The reader pravents loading of
the hold off cl:cuit and drives the 10V Schmitt.t.

441
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4.2€, A detalled explanation of the auto and lockout
group is provided in par raph 4-73.
4-30. TIME/DIV SWITCH AND VERNIER,

4-31, The TIME/DIV switch provides a means of switch-
ing the charging circuits {resistor and capacitor} in the
integrator, changing sweep rates,

4.32, The VERNIER provides a means of varying the
sweep rates between the calibrated sweep ranges,

4-33. A detailed explanation of the TIME/D!V switch and
wrnier is provided in paragraph 4 76,

4-34. DETAILED EXPLANATION,

4-35, The circuits of Model 1820C are diagrumed in
schematics located at the rear of the manual. Each
explanation will be keyed to one or more of these
schematics.

4-36. These explanationsare not intended as instrurtion in
basic electronics. For instance, when discussing a Schmitt
trigger it will be assumed that the reader knows how a
Schmitt trigger operates. The explanation will proceed
only to the depth necessary to tie the circuit 1n the
overall operation of the Instrument. Unusual circuits will
be explained in greater detail.

4-37. TRIGGER CONDITIONING.

4-38, The trigger conditioning circuits {schematic 1)
consist of pushbutton switches and associated components.
External, internal, and line trigaers are brought in on
lines @ , @, and @ , respectively. The outputs are on

lines @ and @® .

4-39, The INT/EXT switch selects a trigger either from an
output from the oscilloscope vertical plug-in or a signal
that is connected to the EXT INPUT connector on the
front pane! of Mode! 1820C.

4-40. The +1/310 switch connects the selected input
directly or through a resistive 10:1 divider.

441, The AC/DC switch connects the selected input
directly or capacitively to the LF impedance conwerter,
The HF impedancs converter is always capacitively coupled
through A1C2,

4-42. The LF REJECT switch, when operated, disconnects
and grounds the input to the LF impedance converter.

4-43. The HF REJECT switch, when operated, applies a
bias to disable the HF impedance converter.

4-44, The LINE switch, when operated, connects line
fiequency signal from the oscilloscope mainframe via line
(@ to the LF impedance converter. It also applies a disabl-
ing bias to the HF impedance converter,

42
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4-45, IMPEDANCE CONVERTERS,

4-486. The HF impedance converter {schematic 1) is a high
impedance input, low impedance output, noninverting
amplifier consisting of FET amplifier A1Q1 and grounded
collector amplifier A1Q2, Its Infut is on line (@ and its
output is on line (@ . The amplifier can be disabled by
applying —12.6 vclts to the gate of ATQ1 via AISIE,
A151C, A1R4, AIR7, and AIRS.

4.47, The LF impedance converter is a high impedance
input, low impedance output, inverting amplifier con-
sisting of operational amplifier A2U1 and amitter follower
A2Q1, Its Inputisvialine € and its outputis on line (8).
The amplifier can be disabled by grounding its input via
line (8 , A1S1F, and A1S1E,

4-48, Because the HF impedance converter attenuates
frequencies below approximately 15 kilohertz and the LF
impedance converter attenuates frequencies above approx-
imately 15 kilohertz, an interfering signal on the trigger can
attenuated by operating A1S5 or A1S6 and disabling the
appropriate impedance converter.

4-49, TRIGGER AMPLIFIER AND POLARITY SWITCH.

4.50, The trigger amplitier is a two-section ditferential
amplifier with the polarity switch between the two
sections {schematic 1).

4-51. The first amplifier section consists of differential
amplifier ATU1Q1, and A1U3Q2, with current zource
A1U1Q3. Inputs are from the impedance converters via
lines (3) , and . Outputs are to the polarity switch via
lines (3 and .

4.52. The polarity switch consists of two common-base
amplifiers with common inputs and cross-connected
outputs transistors. A1Q3 and A1Q6 are one amplifier.
The other differential amplifier contains A1Q4 and A1Q5.
Depending on the position of the POS/NEG switch, one
amplifier is enabled and the other is disabled, Assume that
a positive-going pulse is present on line @ and a negative-
going pulse is present on line {2 . Because the outputs
of the two amplifiers are cross connected, changing the
position of the POS/NEG switch will enable the other
amplifier and the pulse on line @ will be negative going
while the pulse on line will be positive going.
Thus the pulse polarity on Tines @ and to the
output amplifier sectior will be switched {reversed),

4.63. The second amplifier section consists of differential
amplifier A1U1Q4 and A1U1Q5 with current source
A1Q10Q6. Outputs are to the dual Schmitt via lines

and
454, DUAL SCHMITT.

455, The dual Schmitt {schematic 2} consists of ATU2A
and A1U2B. It is controlled by pulses un lines and

(16) from the trigger amplifier a~d polarity switch, and on
from the 10V Schmitt.
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456, In the quiescent state, line from the 10V
Schmitt is low and assuming the POS/NEG switch is set
to POS, line is high and line is low. As long as
one of the three lines into A1UZB is high, line @ will be
high.

4.57. The output of ATU2A will go low when a positive-
going trigger pulse causes line 10 go low. Because of
feedback via A1R50 and deliberate current limitations
in the output of the trigger amplifier, the output of ATU2A
will remain low as long as line is low. When line (1¢)
goes low, all three lines to A1U2B are low so line (29
goes low. This condition will remain until line goes
high at the end of the sweep cycle.

4.58. INTEGRATOR GATE.

4.59. The Integrator gate {schematic 2} consists of a
Schmitt trigger and a current switcn, The Schmitt trigger
consists of A1Q15 on one side and paralleled A1013 and
A1Q14 on the other side. The paralleled transistors
permit the Schmitt trigger to operate from either of two
inputs. The two inputs are on line @ from the dual
Schmitt to the base of A1Q13 and on line @) from

the auto and lockout circuit to the base of A1Q 14,

4.60. When the AUTQ/NORM switch is set to NORM,
+15 volts on line disables A1Q14, The Schmitt
changes states only when line @ goes Jow and causes the
outputs of the integrator gate {lines @ \ @ , and

) to go low.

4-61. When the AUTO/NORM switch is set to AUTO,
A1Q14 is controiled by line from the auto and lock-
out circuit. This enables the Schmitt (integrator gate)
50 that the output of the 10V Schmitt causes it to change
states in the absence of a trigger.

\62. The current switch, A1Q16 and A1Q17, serves to
shift the dc voltage level of the pulse from the Schmint
trigger to the level required to operate the integrator, The
current switch output also provides gate signals to the
mainframe,

4-63. 10V SCHMITT.

4-64. The 10V Schmitt (schematic 2) consists of A1Q7
and A1Q8 with A1Q9 as their current source, In the
quiescent state, the output on line is low. When
the integrator states sweeping, the output from the integra-
tor rises and eventually causes the 10V Schmitt to change
states, causing line go high. As long as line

is high, further triggering is prohibited.

4-65. INTEGRATOR.
4-66. The integrator group (schematic 2} consists of

A1Q20 through A1Q27. The group is made up of astan-
dard Miller integrator {A10Q22 and A1023) with a current

'
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source {A1Q20}, a reset control {A1Q25 and A1Q26), a
current switch (A1Q24 and A1027), and an emitter
follower {A1Q21),

4.67. Assume the circuit to be in the quiescent state,
Transistor A1Q27 is off and A1Q24 is on. All the current
from the integrating resistor is flowing in A1Q24. A
trigger causes line to go low and A1Q27 turns on.
A1Q24 turns off and the integrating capacitor starts charg-
ing toward the negative charging voltage, causing the ramp
at the output of A1Q23 to start rising (positively).

4-68. As theramp rises, it drives A1025 toward cutoff and
the decreasing current in A1C25 causes the current in
A1Q26 to increase, At a time determined by the upper
threshold of the 10V Schmitt, line returns to the
high condition. A1Q27 turns off, A1Q24 turns on, and the
integrating capacitor starts discharging through A1Q24,
This causes the ramp at the collector of A10Q23 to start
falling. As the ramp falls, the current in A1Q26 increases
while the current in A1Q26 decreases. This change
continues unti) the integrating capacitor has discharged to
the point where only {(and all of} the current from the
integrating resistor is flowing in A1Q24, establishing o
condition of equilibrium in A1Q256 and A1Q26. The
design of the circuit is such that equilibrium is established
when the base voltages of A1Q25 and A1Q26 are equal,
Because the base of A1Q26 is tied to ground, equilibrium
is established at zero volt. Therefore, the raset voltage of
the ramp Is also zero volt,

4.69. A1Q21 is used to isolate the integrator from its
loads,

4.70. HOLDOFF DRIVER AND READER.

4-71. (See schematic 2). The holdoff driver (A1Q13 and
A1019) and the holdoff reader (A1Q10 and A1QIT)
function as buffers for the holdoff circuit. The holdoif
circuit consists of TRIGGER HOLDOFF control R3,
A1R48, and the selected holdoff capacitor on Ad.

4.72. AUTO AND LOCKOUT.

4.73. The auto and lockout circuit (schematic 2) consists
of A1Q12, A1CR8 and A1CR9. When tho AUTO/NORM
switch is set to NORM, A1Qi4 is turned off by +15
volts applied through AICRS. Therefore, the line (2)
input to the integrator gate is disabled.

4-74. In the quiescent state, the NOR output of A1U2B
(line @) ) is low Incoming trigger pulses cause ATU2B
to change states and line to go high, charging
AIC1i. Because the NOR output of A1U2B has no
pulldown resistor, A1C11 cannot rapidly discharge. As
long as trigger pulses (4D hertz or greater) keep arriving,
AI1C11 does nct discharge encugh to permit A1Q°" to
enable A1Q14.

4-75. If trigger pulses stop arriving, A1C11 will finally
discharge to the point where A1Q12 will allow the next

4.3
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pulse from the 10V Schmitt to turn AT1Q14 on and the
resultant pulse on line (14} will initiate a sweep. in this
manner, freeunning is acheived in the . sence of a
trigger. '

4-76. TIME/DIV SWITCH AND VERNIER.

4-77. The TIME/DIV switch {schematic 3) is a four-section
rotary switch (A4S1). The vernier circuit consists of A4Q1
and front panel VERNIER control R3. Switch section
A4S1A switches calibration resistors, A4S1B switches
integrating resistors, A451C switches irtegrating capacitors,
and A4S1D switches holdoff capacitors, Integrated clrcuit
A4U1 provides a fixed voitage reference source for the
integrating circuit when the VERNIER control is in deten®,
The VERNIER contro! provides a variable {uncalibrated)
voltage reference source when it is out of detent,

4-78. CIRCUIT OPERATION.

4-79, The information in the following paragraphs is
provided in order to tie together all the information
presented previously In this saction. This is accomplished
hy following certain functions through a complete cycle
of operation,

4-80. INTEGRATOR OPERATION IN NORM.

4-81. This discussion can be followed on schematic 2 and,
in less detail, on the block diagram.

4-82, Setting the AUTO/NORM switch to NORM disables
the line @) input to the dual-input gate {base of A1Q1:Y,
Assume ali circuits 10 be in the quiescent state, Line (8)
is low and lina is high,

483, A positive-going trigger pulse is received, causing
line (18) to go fow. Because both inputs to ATU2A are now
low, the output goes low. Then when line goes low,
line goes low because all three inputs to A1U2B are
low. When line 20 gues low, the integrator gate changes
states and line (24) goes low.

484, The low condition on line causes A1Q27 to
turn on and A1Q24 turns off, permitting the integrator
ramp to start rising.

4.85. As the ramp rises, the holdoff reader follows.
When the ramp reaches 10 volts, the 10V Schmitt (A 1Q7
and A108) changes states.

4.86. Line goes high, causing line 1o go high,
Line @ goes high causing A1Q27 to turn off and A1024
to turn on, The sweep starts resetting.

4.87, The trigger holdoff circuit keeps the output of the
holdotf reader high for a length of time determined by the
setting of TRIGGER HOLDOFF control R3. During this
time, the 10V Schmitt remains in its set state; the high
condition on line (8) keeps the dual Schmitt disabled, and
retriggering of the sweep is prevented.

44
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4-88. Finally, the holdoff circuit discharges to the point
where the output of the holdoff reader passes through the
lower threshold of the 10V Schmitt, The 10V Schmitt
ressts, and line (18) returns to the low condition. The next
positive Joing trigger transition will operate the dual
Schmitt and the entire cycle will repeat,

4-89. FREE-RUN INTEGRATOR OPERATION,
4-90. The purpose of freerun operation is to provide a
visible trace on the oscilloscope CRT in the absence of
triggering pulses. To start this discussion, assume that the
AUTO/NORM switch is in AUTO, the sweep has just been
triggered, but there are no further incoming trigger pulses,

Follow this discussion on schematic 2,

491, All inputs to the dual Schmitt are low, so line
is high, The auto and lockout (A1(Q12 is in the high state
and applying a disabling bias to the line (2} input
to the dual-input gate {base of A1Q4), The ramp rises and
causes the 10V Schmitt to change states. Line
goes high. The NOR output of AIU2B (line )
has no pulldown resistor so it cannot go low immediately,
At the end of the holdoff period, the 1GV Schmitt
resets and line (@) goes low. The output of auto

- and lockout {A10Q12) ramps downwa'  on line @ \

finally crorsing the threshold of the d ..tinput gate and
causing line to go low. This again starts the ramp, As
long as no trigger pulses occur, line cannot go high =ad
the 10V Schmitt continues to trigger the line @) input
to the dual-input gate,

4-92. TRIGGERED INTEGRATOR OPERATION IN
AUTO.

4-93. See schematic 2, Assume that the circuit is free-
running as described in parsgraphs 4-90 and 491, An
incoming trioger causes all inputs to the dual Schmitt
to go low and consequently line goes high. When
line (g is high, the auto and lockout circuit disables the
line (21) input to the dual-input gate and free-running
cannot continue, When one or mare inputs to the dual
Schmitt goes high, line cannot go low for about 25
milliseconds, the time to charge A1C11 to the low level.
As long as trigger pulses keep arriving, the auto and
lockout keeps the line input to the dual-input gate
disabled. The time constant of the auto and lockput is
such that trigger pulse frequencies above approximately
40 Hz will retrigger the sweep betore the auto and lockout
circuit can initiate a sweep.

4-94, SINGLE SWEEP,

4.95. See schematic 2. Normally, the 10V Schmitt is
triggered by the rising integrator ramp and reset at the end
of haldotf time. When the SINGLE switch is activated, the
lower hysteresis limit has been shifted so that it will not
reset at the end of holdoff time. Pushing the RESET
button will momentarily restore the original lower
hysteresis limit and parmit the 10V Schmitt to reset.
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Performance Check

SECTIOR V
PERFORMANCE CHECK AND ADJUSTMENTS

5-1. INTRODUCTION,

5-2. This section contains step-by-st«p procedures for
checking the instrument specifications as given in table
1-1 of this manual. The performance check procedure
gives troubleshooting suggestions in case the instrument
fails tc mee: any specification tested. A table (performance
check reccrd) Is provided at the end of the performance
check for recording measurernents cbtained in the first
running of the procedure. This record may be used to
compare measurements taken at later dates with the
original. The procedures for making all internal adjust-
ments are covered in paragraphs 5-69 through 6-71, A
photograph showing the location of all internal adjust-
mant controls is presanted in figure 5-7.

5-3._TEST EQUIPMENT.,

54. Test equipmant required fc procedures in this
section [s listed in table 5-1. Test eqripment equivalent
to that recommended may be substituted, provided it
meets the required characteristics listed in the table. For
best results, 1.s recently calibrated test equipment.

§5. EQUIPMENT CHECK.

56. The following subparagraphs describe procedures
to determine whether or not the instrument is operating
within the specifications of table 1-1, This check can be
used as part of an incoming inspection, as a periodic
operational test, or to check calibration after renairs or
adjustments have been made. Any one of the followirg
checks can be made separately if desired.

57. The first Ume the pesformance check is made, enter
the results on the performance check record at the end of
the procedure. Remove the record from the manual and
{ile it for future reference. Be sure to include the instru-
ment sarial number on the record for identification.

58. Paragraphs 5-9 through 513 rontain preliminary
operational checks of performance charscteristics not
specified In table 1-1. Since these characteristics are not
specified, stated results ere qpproximam.

Table 5-1 Reoorﬁmended Test Equipment

| Instrument Required Required
Type Model Characteristics ‘ For

Oscilloscope Performance checks

Mainframe HP 180-series No substitute Adjustments

Oscillosuope Model 1806A Performance checks

Verticjal : ' Dual-channel, 100-MHz Adjustments

Monitor HP 180-series

Oscilloscope with plug-ins General-purposa, 100-MHz Performaace checks

Oscitlator HP Model 204C 40-Hz to 1-kHz Performance checks

i Adjustmants

VHF Qscillator HP Model 32008 160-MHz Performance checks
Adjustments

Attenuator HP 8491A-20 20-dB, 150-MH:z Performance checks
Adjustments

Samphing

Voluneter HP Model 3406A 50-mV, 60-kHz to 160-MHz Performance checks

‘ Adjustments

Time-mark : Performanca checks

Generator HP Model 226A 50-ns to 1-s2¢ tima marks Adjustments

Fuwer Divider ' | HP 11649A 50-0hm, 150-MHz Performance checks
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Performance Check Model 1820C
Table b-1. Recommended Test Equipment {Cont'd)
Instrument Required Required
Type Model Characteristics For

Sampling Tee HP 10221A Accommodate sampling probe, Performance checks
150-MHz Adjustments

50-ohm Performance checks

Terminatiun HP 10100C 60-ohm, 160-MH2

9in. BNC Performance checks
Cable (2) HP 16502A £0-ohm, BNC male to BNC male Adjustments

44 in. BNC Performance checks
Cable (2} HP 10501A 50-ohm, BNC male to BNC male Adjustmants

BNC Tee 'HP 1250-0781 50-ohm Performance checks
Adjustments

592, PRELIMINARY OPERATIONAL CHECKS,

5-10. SPECIFICATION. All basic functions shall be oper-
ational,

5-11. DESCRIPTION, Sweep ranges, alternate trigger and
chop, and UNCAL light are checked for basic operation,

5-12. EQUIPMENT, Required equipment is as follows:

a. Oscilloscope maiinframe,

. b, Qscilloscope vertical,

5 13. PROCEDURE. To make sweep generator checks,
praceed as follows:

a. Install plug-ins and perform initial turn-on pro-
cedures as described in Section ML,

}
b. Rotate TIME/DIY control through all positions.
Trace shall be visible at all sweep speeds.

c. Set oscilloscope vertical display switch to alternate
and sync source to compasite,

d. Set Model 1820C controls as follows:

AUTO/NORM., . ............. ..., AUTO
INT/EXT . ... ci et e i ienanns INT
TRIGGER LEVEL........ vasasaaa., CW
AC/DC .......ivnvuntn vireeresnss AC

e. Rotate TIME/DIV through alt ranges. Two traces
shall be visible on all ranges.

f. Set oscilloscope vertical display switch to CHQP,

5.2

g. Rotate TIME/DIV thrbugh all ranges. Two traces
shall be visible on all ranges.

h. Turn VERNIER clockwise out of detent. UNCAL
indicator shall light,
i. Set TIME/DIV to 50 mSEC,

j. Depress LINE and SINGLE controls. No display
shall be on screen,

k. Push RESET. One sweep shall occur. RESET inci-
cator shall light during sweep.

I. Should any of the above checks fail, refer to Section
VHI and appropriate block in troubleshooting block
diagram (figure 8-4}, Failure to sweep may be caused by
faulty triggering or defect in one of inte rator or associ-
ated circuits. This can usually be determined by switching to
AUTQ., If sweep occurs in AUTO, trouble is most likely to
be in trigger circuitry,

5-14. TRIGGER LEVEL BALANCE.

5-16. SPECIF!CATION. Triggering shall be stable in botn
polarities with 100-mV peak-to-peak signal,

5-16. DESCRIPTION. Triggering is checked with

TRIGGER LEVEL control centered and with POS/NEG
switch in both positions.

5-17. EQUIPMENT, See figure 6-1 for equipment re-
quired.

5-18. PROCEDURE. To check trigger level balance, pro-
ceed as follows:

a, Connect equipment as shown in figure 5-1,

b. 3et oscilloscape vertical controls as follows:

display switch .. ................. chan A
SYNC SQUICE .. . ittt e i i e e chan A
chan Aczensitivity ............... 0.1 v/div
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Figure 5-1. Trigger Sensitivity Test Setup

c. Set Model 1820C vontrols as follows:

TIMEDIV .. ..o et .5 mSEC
AUTO/MNORM ............0ovvvnn AUTO
INT/EXT ....oviveennn Carea e EXT
TRIGGER LEVEL ........... e 12:00

d. Adjust oscillator for 1-kHz, 1-div display.
e. Adjust vertical position to center display,

. Check stability of triggering in both positions of
POS/NEG switch,

q. Sheald above check fail, check voltages at center
tap of TRIGGER LEVEL control R2 and inputs and out-
puts of A2U1 and A20Q1 {schematic 1}.

5-19. LF REJECT.
5-20. SPECIFICATION. A 7t0-Hz signal shall be attenu-

ated below triggering level when the LF REJECT control
is depressed.

5-21. DESCRIPTION, A stable 750-Hz display is set up.
Then an attempt is made to again stabilize the display
with the LF REJECT control depressed.

5-22. EQUIPMENT. See figure b5-1 for equipment re-
quired.

5-23, PROCEDURE. To check low frequency reject,
proceed as follows:

a. Connect equipment as shown in figure 5-1.-

b. Set oscilloscope vertical controls as follows:

displayswitch . ..., ...,........... chan A
SYNC SOUrce ... ...... P e chan A
chan Asensitivity. . ... ........... 02 V/div

c. Set Madel 1820C contrals as follows:

TIMEDIV .......cvvhet cev.s. D mSEC

Perfarmance Check
AUTO/NORM. . ... .o vt vt v e NORM
INT/EXT .o e h s it v nnrrenannnes EXT

d. Adjust oscillator for 750-Hz, 3-div display.

e, Adjust TRIGGER LEVEL fo. stable display.

f. Depress LF REJECT.

9. Vary TRIGGER LEVEL. Triggering shall not occur.

h. If triggering occurs, check trigger recognition
thresnold {paragraph 5-62).

5-24. HF REJECT.

5-26, SPECIFICATION. A 300-kHz signal shall be attenu-
ated below triggering level when the HF REJECT control
is depressed.

5-26. DESCRIPTION. A stable 300-kHz display is set up,
Then an attempt is again made to stabilize the display
with the HF REJECT control depressed.

5-27. EQUIPMENT. See figure 5-1 for equipment re-

quired,

5-28. PROCEDURE. To check high frequency reject,
proceed as follows:

a. Connect equipment as shown in figure 5-1,

'b. Set oscilloscope vertical controls as follows:

display switch . . . o0 e v v vv i ivveneen chan A
SYnc source L .......... e chan A
chan Asensitivity .. ........ ... 02 V/div

c. Set Model 1820C controls as follows:

TIMEDIV ... eiie L ... 1 mSEC
AUTO/NORM........ ... cr e NORM
INT/EXT . o oo EXT

d. Set oscillator for 300-kHz, 3-div display.
e. Adjust TRIGGER LEVEL for stable display.

f. Depress HF REJECT.
9. Vary TRIGGER LEVEL. Triggering shall not accur.

h. It triggering o~ -irs, check trigger recognition thres-
hold (paragraph 5-62),

529, HANGE AND POLARITY.

5-30, SPECIFICATION. In +1, triggering point shall ad-
just smootnly to both paositive and negative extremes of a
4-volt peak-to-peak waveform, Triggering shall occur on
appropriate slope as indicated by POS/NEG switch. In
+10, the peak-to-L. vak trigger point shall occur over only
the center 30 Zuyrees of TRIGGER LEVEL control.
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Figure 5-2. Trigger Range Test Setup

5-31, DESCRIPTION. Triggeringis observed as TRIGGER
LEVEL control is varied over a 4-volt peak-10-peak wave-
form. Observation is made in both positions of the
POS/NEG controt and both positions of the +1/+10
conitrol.

5.32. EQUIPMENT. See figure 52 for equipment re-
quired, o

5-33. PROCEDURE. To check range and polarity, proceed
as follows: |

a. Connect equipm%nt as shown in figure 5-2..

b. Set oscilloscope vertical controls as follows:

display switch. . . ... ...... e chan A
SYNC SOUFCE o . . v s vnvanssen Veeasas chan A
chan A sensitivity. . .. ..... 0 R I Y2 (119

c. Set Moda!' 1820C controt as follows:

TIME/DIV . oottt ennennnnnns . .2mSEC
R 125 1 N, e Y|
AUTO/NORM. . ... e ., NORM
INT/EXT . oo e e R EXT
AC/DC &+ v onerner i AC
POS/NEG &' vvvvrvnennrrneeeeens NEG

d. Set oscillator for 1-kHz, 4-div display.

e. Rotate TRIGGER LEVEL. Triggering point shall
adjust smoothly along entire negative slope of waveform,

f. Set POS/NEG to POS.

g. Rotate TRIGGER LEVEL. Triggering point sha'l
adjust smoothly along entire positive slope of waveform,

h. Should test in t.eps e and g above fail, check lines
6 through 22 in troubleshooting block diagram (figure:
8-4).

i. {Set +1/510t0 +10,

5.4

Chow o [N

Model 1820C

Before proceeding to next step, ensure
that maximum permissible input to ver-
tical plug-in is at least 40V. 1if not, in-
stait attenuator between BNC tee and
vertica! input {figure 5-2).

j. Change output of oscillator te 40V p-n,

k. Ruotate MAIN TRIGGER LEVEL. Trnyger point
shall adjust smoothly along entire positive slope of wave-
form.

1. Should test in preceding step fail, check voltage di-
vider A1R5/A1RE.

534. HIGH FREQUENCY TRIGGERING.

£.35. SPECIFICATION. In INT, triggering shall be stable
for 1/2 division and greater between d¢ and 100 MHa.
In EXT, triggering shall be stable on 50-mV peak-to-peak
signals between dc and 50 MHz, increasing to 100 mV
peak-to-peak at 100 MHz and increasing to 1560 mV
peak-to-peak at 150 MHz.

5-36. DESCRIPTION. Triggering is observed in INT with
a 100-MHz, )/2-div display. Triggering is observed in
EXT at frequencies of 50, 100, and 150 MHz at trigger
amplitudes of 50 mV, 100 mV and 150 mV respectively,

5-37. cQUIPMENT. See figure 5-3 for equipment re-
quired.

5.38. PROCEDURE. To check high frequency triggering,
proceed as follows:

a. Connect equipment as shown in figure 5-3,

b. Set oscilloscope vertical controls as follows:

display switch. . . .......... se-eassChan A
SYNC SOUTCE & . v v vt v s s s v onsuns ... chan A
chan A sensitivity ............... 1 V/idiv

¢. Set Model 1820C controls as follows:

TIME/DIV ......... Cerrraens seaa. 50ns
INT/EXT .. oo e e P s e INT
AUTO/NORM. ........ovuvenn . ... NORM

d. Set Mainframe X1/X10 10 X10.

Note

If upper bandwidth limit of vertical plug
in being used is less than 100 MH2z, reduce
frequency appropriately for INT trigger
check.

e. Set VHF oscillator for 100-MH2, 1/2-div display.

t. Adjust TRIGGER LEVEL. Display shall be stable,

{)
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Figure 5-3. High Frequency Triggering Test Setup

g. Change INT/EXT to EXT,

h. Set VHF oscillator to 50 MHz. Adjust amplitude
for 180 mV rms (50 mV p-p at EXT INPUT} as read on
sampling voltmeter.

i. Adjust TRIGGER LEVEL. Display shall be stable,

i. Set VHF oscillator to 100 MHz. Adjust amplitude
for 360 mV rms {100 mV p-p at EXT INPUT) as read on
sampling voltmeter,

k. Adjust TRIGGER LEVEL. Display shall be stable.

I. Set VHF oscillator to 150 MHz, Adjust amplitude
for 540 mV rms (150 mV p-p at EXT INPUT) as read on
sampling voltmeter.

- m. Adjust TRIGGER LEVEL. Display shall be stahle.

n. Should any of above checks fail, first check trigger
recognition threshold (paragraphs 5-62 through 5-66),
check high frequency response of HF impedance converter
and trigger amplifier (schematic ).

5-39. REAR PANEL GATE AND SWEEP OUTPUTS.

5.40. SPECIFICATION. The amplitude of the rear panel
gate and sweep outputs shall be 0.5 volt and 1 voit
respectively.

5-41. DESCRIPTION. A display is set up and the rear
panel putputs are monitared with the monitor osciiloscope.

5-42. EQUIPMENT. See figure 5+ for equipment re-
quired.

5-43. PROCEDURE. To check rear panel gate and sweep
outputs, proceed as follows:

a. Connect equipment as shown in figure 5.4,
b. Set Model 1820C controls as follows:

TIME/OIV . ...... feeie e .
AUTO/NORM............. ..\ . AUTO

¢. Monitor main gate outpuz at rear panel of 180-series
mainframe. Amplitude of pulses shall be equal to or
greater than 0.5 volt peak-to-peak,

]
I

MONITOR

0SCILLOICOPE

MAINFRAME GSCILLOSCOPE
G3CLLOSCOPY 8¢
VERTICAL
o of o @

TO GATE OR SWEEP QUT
ON REAR OF MAINFRAME

—t 44IN.ONC CADLE

1820C-A-3-08-78

Figure 5-4. Rear Panel Outputs Test Setup

55

R Y -



Performance Check

d. Monitor sweep output at rear parel of 180-series
mainframe. Amplitude of ramp shall be equal to or
greater than 1 volt peak-to-peak.

e. Should tests in steps ¢ and d above fail, trace signals

from main assembly A1 (schematic 3) through mainframe
connector assembly A5 (schematic 6) through 180-series
mainframe cabling to rear panel,

5-44. SWEEP HOLDOFF.

5.45, SPECIFICATION, Sweep holdoff shall be variable
from 15 ms +30% to > B0 mis.

5-46. DESCRIPTION, Sweep output is monitored at
rear panel of 180-series mainframe with monitor oscillo-
scope as TRIGGER HOLDOFF control is varied over its
range.

5-47. EQUIPMENT. See figure 54 for equipment re-
quired.

5.48. PROCEDURE, To check sweep holdoff, proceed
as follows:

a. Connect equipment as shown in figure 5-4.

b. Set Model 1820C controls as follows:

TIME/DLV . ... ... e e . 1 mSEC
AUTO/NORM...... N AUTO
TRIGGER HOLDOFF.......... ccw {detent)

c. Monitor sweep output at rear of 180-séries main-
frame, Obserse time between end of one sweep and
beginning of next. Holdoff shall be 15 ms 130%.

d. Rotate TRIGGER HOLDOFF ful[v clockwise. Hold-
off shall increase to > 80 ms.

e. Should checks in step ¢ and d abave faif, check
TRIGGER HOLDOFF R3, A1R48 and. holdoff reader
A3Q18/A3Q19 (schematic 2). Holdoff capacitor can be
checked by switching TIME/DIV o another range.

549. SWEEP TIME.

5.50. SPECIFICATION. All sweep ranges shall be accurate
within £3%.

5.61. DESCRIPTION. Appropriately timed pulses are
applied to the oscilloscope vertical and observed on the
CRT for each sweep range.

5-52, EQUIPMENT. See figure 5.5 for equipment re-
quired.

5.-53. PROCEDURE. To check sweep time, proceed as
follows:

a. Connect equipment as shawn in figure 5.5,

56
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Figure 5:5. Sweep Calibration Test Setup

b. Set oscitloscope vertical controls as follows:

display switch . ... .. f e te e e .+ Chan A
SYNC SOUFCE o v o v o s s vn v o v onssnns chan A
chan Asensitivity, .+ oo - - - o st v e 1 Vidiv

c. Set Model 1820C controls as follows:

TIMEDIV ... e i e e as .05 mSEC
AUTO/NORM. ....... ..o v AUTO
INT/EXT o0 e i i e e e Ceea INT

d. Set timemark generator for 50-ns marker output.

e. Adjust display on CRT so start of first time mark is
exactly at left edge of graticule. Ensure that eleventh time
mark is within £3% of right edge of graticule.

f. This completes step 1 in table 52, Complete re-
maining steps in table.

g. Should any sweep time checks fail, check appio-
priate sweep calibration step described in paragtaphs 567
through 5-71, step s.

554. SWEEP VERNIER. '

5.55. SPECIFICATION. Vernier shall reduce dlhlan-:r.' he-
tween adjacent pulses between 40% and 80%.

5.56. DESCRIPTION, A display is set up with 10 divisions
between adjacent pulses with vernier in detent, Vernier
i rotated fully counterclockwise while observing display.

5.57. EQUIPMENT. See figure 5.5 for equipment re-
quired.

Yamlammabiln Daven

Mnardal 199200



Model 1820C

Table b-2, Sweep Time Checks

Time Marks Sweep TIME/DIV
50 ns .05 uSEC
.1 usec .JuSEC
.2 usec 2uSEC
.5 usec 5 uSEC
1 usec 1 uSEC
2 usec 2 uSEC
5 usec 5 uSEC
10 usec 10 uSEC
20 usec 20 uSEC
50 usec 50 uSEC
dms .1 mSEC
2 ms 2 mSEC
Sms B mSEC
tme 1 n3EC
2ms 2 mSEC
5 ms 5 mSEC
10 ms 10 mSEC
20 ms 20 mSEC
50 ms 50 mSEC
.1sec A SEC
.2 sec .2SEC
.5 sec .BSEC
1 sec 15EC

Performance Check

5-58. PROCEDURE. To check sweep vernier, proceed as

follows:
a. Connect equipment as shown in figure 5.5,
b. Set oscilloscope vertical as follows:

displayswitch . . . .. .......c....... chan A
SYNC SOUFCE . . u v i av v v v n s s nrans chan A
chan Asensitivity. . . . .. ........... 1 Vidiv

¢. Set Model 1820C centrols as follows:

TIME/BIV . . i 1 mSEC
AUTO/NORM. ......... .o vt AUTO
INT/EXT . .ot it e s e i e INT

3. Set time-mark generator for 10-ms marker output,

e. Turn VERNIER fully counterclockwise.
f. Observe display. Distance between adjacent pulses
shall be between two and four divisions.

g. Should above test fail, check voltages on VERNIER
R4 and A4Q1 (schematic 3},

6.7/5-8
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PERFORMANCE CHECK RECOR.T:)

Model 1820C

Instrument Serial Number

Performance Check

Check

Specification

Measured

PRELIMINARY OPERATIONAL CHECKS:
Sweep ranges
Alternate Trigger and Chop
UNCAL light

Single Sweep

Sweeps, all ranges
Two traces
Lamp lights

One swesp, lamp
lights

TRIGGER LEVEL BALANCE:

Pasitive Stable display at
100 mV
Negative Stable display at
100 mV
LOW FREQUENCY REJECT: No triggering at '
: 750 Hz
HIGH FREQUENY / REJECT: No triggering at
300 kHz
RANGE AND POLARITY:
=1 4V pp
+10 30°

HIGH FREQUENCY TRIGGERING:

INT Stable display at
% div
EXT 50 MHz 50mV pp
100 MHz 100 mV p-p
150 MHz 150 mV p-p
F.EAR PANEL GATE AND SWEEP OUTPUTS:
Gate = 0.5V
Sweep 2 1.0v

Y4":EP HOLD-OFF

60 usec - 1.5 ms
220%

58a



Performance Check

PERFORMANCE CHECK RECORD (Cont'd)

Model 1820C

Instrument Serial Number

Date

Model 1820C

Check

Specification

Measured

SWEEP TIME: (position of last time marker)

.05 uSEC 10 3%

J uSEC 10 £3%
.2 uSEC 10 3%

.5 uSEC 10 £3%

1 uSEC 10 3%
2 uSEC 10 £3%
5 uSEC 10 £3%
10 uSEC 10 £3%
20 uSEC 10 £3%
50 uSEC 10 3%
.1 mSEC 10 3%
.2 mSEC 10 £3%

5 mSEC 10 £3%

1 mSEC 10 3%
2 mSEC 10 £3%
5 mSEC 10 £3%
10 mSEC 10 £3%
20 mSEC 10 £3%
60 mSEC 10 3%
1 SEC 10 £3%,

2 SEC 10 3%

5 SEC 10123%
1SEC 10£3%
SWEEP VERNIER: {Jistance between pulses) 2.4div

5-8b
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5-59. ADJUSTMENTS.

5.60 The following paragraphs describe procedures to
calibrate the instrument so that it will perform as specified
in table 1-1. The entire adjustment procedure can be done
in sequence, or any separate adjustment can be calibrated
by following the steps outlined in the appropriate para-
graph. The locations of adjustment controls are shown in
figure 5-7.

5-61. Use a nonmetallic screwdriver and recently cali-
brated test equipment with characteristics as specified
in table 5-1. After adjustments are complete, check in-
strument performance by doing the performance check
procedure at the beginning of this section.

5-62. TRIGGER RECOGNITION THRESHOLD,

5-63. REFERENCE, table 5-1, figure 5-6, figure 5-7,
and schematic 1.

5.-64. DESCRIPTION, TRIGGER SENSITIVITY adjust-
ment A1R23 is adjusted while rotating front panel
TRIGGER LEVEL control both ways through 0 to that

point where trigger recagnition is just established,

5-65. EQUIPMENT. See figure 56 for equipment re-
quired.

5-66. PROCEDURE. To adjust trigger recognition thresh-
old, proceed as follows: .
a. Connect equipment as shown in figure 5-6.

b. Set Model 1820C contrals as follows:

Adjustments

c. Set oscillator for 10 MHz, 50 mV rms.

d. Turn TRIGGER SENSITIVITY adjustment A1R23
fully clockwise,

e. Turn TRIGGER LEVEL back and forth through
0 while turning TIIGGER SENSITIVITY adjust A1R23
slowly ccw. Continue turning ATR23 until one sweep
occurs when TRIGGER LEVEL is rotated in either
direction.

f. Reduce output of oscillator to 42 mV rms.

g. Rotate TRIGGER LEVEL back and forth through
0. Sweep shall occur in only ane direction of rotation.

h. Should step g fail, adjust A1R23 cw until sweep
occurs in only one direction of rotation,

5-67. SWEEP CALIBRATION.

B-68. AEFERENCE, table 5-1, figure 5-b, figure 5-7,
and schematic 3.

5-69. DESCRIPTION, Appropriate time markers are ap-
plied to the oscilloscope vertical and the four adjustable
sweep ranges adjusted to divide any error among those
sweep ranges controlled by a particutar adjustment.

5-70. EQUIPMENT, See figure 55 for equipment re-
quired.

5-71. PROCEDURE, To calibrate the sweep, proceed as
follows:

a, Connect equipment as shown !+ figure 5-5,

TIME/DIV ,.......... e 1 mSEC b. Set oscilloscope vertical controls as follows:
POS/NEG......... ettt srr e ... POS
AC/IDC .. ....... ...t veesanesr.s AC display switch. .. ......... e chan A
INT/EXT ....... e rraraaa e EXT SYNC SOUFCE ..vvvvrsvsore e chan A
AUTO/NOAM., ........ eeenarenas NORM chan A sensitivity .......... ce e 1 Vidiv
‘ YHF SAMPLING
OSCILLATOR YOLTNETER
Q@ OSCILLOSCOPE 9
MAINFRAME
03CILLOSCOPE| 1820C
‘ VERTICAL | peiavin
i CH EXT
A INPUT
Q (o 0
B0-OHNM
TEAMIKATION
44|N.BNC CABLE ' A4 IN.F S CANLE
"
TSANPLMG TEE
1535A-8-5-06-78
Figure 5-6. Trigger Recognition Threshold Adjustment Setup
59
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Adjustments

¢. Set Mode! 1820C controls as follows:

TIME/DIV .. .. v i e .06 uSEC
AUTO/NORM. ...... ...t AUTO
INT/EXT .. oieev e e as RN R INT

d. Set time-mark generator for 50-ns time mark.

e. Adjust Madel 1820C to place leading edge of first
marker on left edge of graticule.

. Adjust A4C2 to place claventh time mark on right
edge of graticule,

g. Changing time mark output of time-mark generator
appropriately, check calibration of 0.1-usec, 0.2-usec,
05-usec, 1-usec, and 2-usec ranges. Readjust A4C2 to
divide any error equally among these ranges.

h. Set time-mark generator for 50-ns time mark.

i. Set TIME/DIV to 5 usec.

j. Adjust AAR3 to place eleventh time mark on right
edge of graticule,

k. Changing time mark output of time-mark generator
appropriately, check calibration of 10-usec, 20usec,

810

Model 1820C

50-usec, 0.1-ms and 0,2-ms sweep ranges. Readjust A4R3
to divide any error equatly among these ranges.

I. Set output of time-mark generator for 0.5-ms time
marks.

m. Set TIME/DIV to .6 mSEC.

n. Adjust A4R4 to place eleventh time mark on right
edge of graticule.

o. Changing time mark output of time-mark generator
appropriately, check calibration of 1-ms, 2-ms, 5-ms, 10-ms
and 20-ms sweep ranges. Readjust A4R4 to divide any
error equally among these ranges.

p. Set time-mark generator for 50-ms time marks.

q. Set TIME/DIV to 5 mSEC.

r. Adjust A4R5 o place fifth time mark on right
edge of graticule.

s. Chunging time mark output of time-mark generator
appropriately, check calibration of 50-ms, 0.1-sec, 0.2-sec,
0.5-sec, and 1-sec sweep ranges. Readjust A4RS5 to divide
any error equally among these ranges.
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Modet 1820C

Heplaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION,

6-2. This section ccotains information for ordering
replacement parts., The abbreviations used in the parts
list are described in Table 6-1. Table 6-2 lists the parts in
alphanumeric order by reference designator and includes
the manufacturer and manufacturer’s part number. Table
6-3 contains the list of manufacturers’ codes,

6.3. ORDERING INFORMATION.

6-4. To obtain repiacement parts from Hewlett-Packard,
address order or inquiry to the nrarest Hewlett-Packard
Sales/Service Office and supply the following information:

a. Instrument model and serial number,
b. HP Part Number of item(s).

c. Quantity of part{s} desired,

d. Reference designator of partis).

6-6. To order a p=rt not listed in the table, provide the
following information:

8. Instrument model and serial nhumber,

b, Desciiption of the part, including function and
location in the Instrument.

c. Quantity desired,

. Table 6-1. Abbreviation: jor Replaceable Parts List
A . = amperals) GRD = groundied) NPO = negative pasitive AWV ~ reverse warking
ASSY = astembly zero (2ero tomper- veitage
. M h (ies) sture coetticient)
" henrylles NPN = negative-positive-
BD = board(s) HG = mercury nu:atlva P s-8 = stow-blow
BH = binder head HP = Hewlott-Packard NSR = not soparately SCR = sijicon controlled
BP ~ bandpsss HZ = hertz replacaablo se rn::tifiinr
= jefenium
SEC = second{s)
c = canti [10 °) IF ~ intermediste freq, 0BD  « order by SECT = soction(s)
CAR = carbon IMPG » impregnated description 5 = silicon
ccw = ¢nuntarclockwise INCD = [nrandescant OH * oval hoad SiL = sllver
CER = ceramic INCL » in:lude(s) ox = oxide sL - alida
CMO = cabinetmountonly  INS = irsulation{aed) sp = gingle pole
COAX = coaxi.l INY = internal P * paak SPL = special
COEF = coefiicient PC = printed (otchad) ST = single hrow
COMP = compeosition 3 cireultfss sTD = stancard
CONN = connector(s) K = kilo (10°) PF = picofarads
CRY = cathoda-ray tube KG = kHogram PHL = Phillips TA '
cw = cl; wise PIV = peuk inverse T tantslum
TO ~ tima delay
.8 = pound(s) voltagels) TFL « tallan
o - decl “o—l, LH = {aft hand PNP = positive-negative. TG - toggle
DEPC = depcsited carbon LIN » linosr taper o = °°’l'"‘;° THYR v thyristar
DpP * double pols LOG = logarithmic teper PORC = par °l T ~ titanium
DT = double throvs LPF * Jow-pass filterls) porcelain TNLDIO = tunne! diodels}
1L.VR = lever POS = positionts) TOL = tolerance
ELECT = olectrolyti sCF)’T : S:J:T;o:;:;"m TRIM * trimmer
ectrolytic - i
ENCAP = encapsilate ! M = milti {12 3) PRGM = program
EXT = gxternal MEG = mega (10°) PS * polystyrene U = micro (10‘61
MET FILM = mets! film PWV = peak working
! MET QX = maetal oxide voltage
F = farad{s) MFR = manulscturer v = volts
FET = }igld-effect MINAT = miniature - VAR = varisble
transistor(s) MOM = Momentary RECT R rectifier(s) VDCW = dc warking volt{s}
RF radio frequency
FH = {lat head MTG ~ mounting RFI .
= radio fraquoncy
FILH = fjllister head MY = mylar
EXD = fixed A Interferencn w = wattls)
= round head wy = with
9 N ~ nana {10°%) or wiv = working inverse
G = glga {107) N/C < normally closed right hand voliage
SE = garmanium NE = negn RMO = rack mount only w/0 = withaut
GL - glats N/OQ = normally open AMS = root mean square ww = wirewound
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Replaceable Parts Model 1820C

Table 6-2. Replaceable Parts

' Mf
' r
Reference (11p b o Number Qty ‘Description Code | Mir Part Number
Designation ode ‘
|
|
‘ UHASSIS PARTS \
Al 20 66507 1 ASSY: MAIN 28480 01820 66507
A2 3113246660? | ASSY: MODE 28480 01824 66502 |
Al 01824 88512 1 ASSY: VERTICAL CONNECTOR 23480 01624 50513 [
Ad 01820 86508 1 ASSY: INTECH ATOR SWITCH 28480 01820 86506
A% 01824 58512 1 ASSY: MAINF RAME CONNECTOR 28480 01824 66512
DSy 21490053 1 LAMP: INCANDESCENT 10.0V 0.014A 0a806 1689D
D32 21400018 1 LAMP: GLOW LOMILLIAMP 0.1 08836 AQA CINE-2E1)
N 1750-D118 1 CUNNECTOR EunL 2493] 28JR 128-1
43 01r20-00208 1 PANELEFRCNT 28400 01820-00208
e 01R24-00204 1 PANEL ESUR 28480 01824- 00204
ey 03 824-0020% 1 PANEL tREAR 28AND Aal824-00203
(1N G1924-01202 L BRACKET LR IGHT 28480 01024+01202
"Wy 01841~01202 1 RRACKET RLEET 28480 01B4&1-0L202
(1. OIRAL-0120% 1 BRACKETLTOP 28440 o01041~0120%
Frpr 01A24-81201 1 BRACKET ASSY 28420 0l82a-8120)
PR OLAZ|~CL 204 1 ARACKET 1JACK 28480 01%21-01204
12 01AZ1-0410% 1 BRACKET:PLUG 28480 01B21-04101
34T 01821-a1101 1 GUIOE tLATCH 28400 0182E~43101
AL 0510-0091 ] RINGEAETAINING SFL EXTENNAL 19138 510325=5-M0
L2 0%10-1101 t SPRINGIRETAINERIPC SWITCHI 20490 0510-1101
PRI 01B20~23101 1 SHAFTLTIRE/DIY 28420 01820-23701
L1310 J130-0139 1 ROTNR ASSYEMALE 284280 3130-0339
PP1S 1130-0340 1 ROTOR ASSYEFEMALE 28480 3130-0340
(1T 3080=0451 2 LENS ASSY 28480 5060-04%]
1Y} 5080~0458 2 HEADERELANP 28480 50600458
11 ] 5040-04%31 LENS ASSY 28480 50600451
(13T SY50-0453 HEADERTL AMP . 20480 5040-04%8
P20 0370-043] 10 SELEL EPUSHBUTTON KNOB BLK NYLDN 28480 0370-04%1
P2L 0018367400 11 PUSHBUT TON ASSY 28490 00183-6TA08
P22 CE320-67404 1 KKOBE TINE/DLY 28400 01820-87404
»P23 01 ezl-s7401 1 KHOBE FRIGCER LEVEL 28480 01821567401
24 D1M22-27401 1 KKOB ASSYIHOLD OFF 28480 01822- 67401
(173 01821-8740) 1 KNOE ASSYrCAL 20400 01821-A7403
13 1250-0498 1 CONNECFORIRF 75 UHM SUB-NIKIAT 982491 52~ 146~0000
F1 DaR4~1001 RIFXD COMP 10 OHM 103 L/4W 01121 Cb 1001
"2 21002615 1 REVAR CCMP 80K JHM 20% LIN 172w 28440 2000~ 263% 6
(3] . 2100-3174 1 REVAR LOMP 5 MEGOHM 20% L0 CLOG 1/4W 28480 2100-3174
Fb 2100-3113 1 REVAR COMP 10K OHM 20X LIN L/4NW 20490 2100+317)
#5 Corl-8224 1 RIFXD COMP 4200 THM 10X /2w o121 ER 5221
L1 0684-473]1 RIFXD COMP 47K DHM 10% 174K o €5 &731
51 PART OF Ra
»i 01824~810601 1 CABLE ASSY:FRONT PANEL 28480 0lR2a-81601
»2 OL824-61602 1 CABLE ASSYIAL TD A2 28480 L824~ 81802
w3 01A24~061610 1 CABLESCOAX TRTERNAL TRIGGER 28440 oLAZa~b1810
e Cl1B824-81407 1 CABLE ASSYELINE SYNC 26480 01A24-81607
Y 01824-81808 1 CABLE:POWER 20480 0182481608
Mo 01224~8150% 3 CABLE ASSYIGATE DUT 28480 O1B2A-B180%
w QLB24~81606 1 CASLE ASSYrIWEEP TO REAR PAMEL 28400 0182851808
Y] 01824861604 1 CABLE ASSYESWEEP DUT 20480 DLAZA~ 51404
e 01841-61620 1 CABLEEAIBADN MAIN 284580 D1841-618620
ASSEMOLY BREAKDOWN
2l Q1820 665607 1 ASSYEMALN 28480 01820 66507
He 01500024 1 CIFXD CER 0,02 UF »80-20T aOVDCH 715%0 1YPE 0D 203
ez 01A0-0198 3 Cz}XD MICA 200 PF SX 12138 BOMISE20L03C
ey 0140-p3¥) 1 CEFXD NY 0.002T UF 209V0CH 54289 172P27292-PT%
Aca 0180-0291 1 CREXD ELECT 1.0 UF 10T 35VDCW 56289 15001 05XS03542-DYS
)14} ‘ NOT ASSIGNED
FT1AY 0120-2761 2 CtFXD CER 1% PF ST 300VDCwW 12982 301-NPU-1S PF
ner 0160-3451 18 C1FXD CER 0,01 UF +80~201 100VOCW 56289 CO23A101F LO32525-CDH
alcs 01a0-21%0 1 CIFXD NICA 33 PF 5% 29480 0180~-2150
Hes oleo-0197 5 GEFXD ELECT 2.2 UF 10T 20VOCW 56289 1500225X90 2042-DY5
Mo NOT ASSIGNED
sichlL g160-0100 2z CHFXD MY 0.1 UF LOY 200¥DCW 54289 '92P10492-PT%
nen NOT ASSIGNED
AIC13 0160 2240 C: XD CER 2.0 7F B0OOVOCW 2962 301 000 COKO 200C
siCla 0180~33%4 2 CLFXD PELY 10 UF +5~18T 1GOYOCK i l“"" HEW 247
A1L1% ; 0140-3451 CeFXD CER 0,01 UF +%0-20% 100VDCW 188289 CO2)RI0IFL103L$2%-COM
”ncis 0180-2261 CIFXD CER 15 PF 5% S00YCCW 12982 ML=MEO- {5 PF
13 0180~3431 CIFXD CE® 0.03 UF +80-20% JOOVOLW 56249 CO238L1F Y OIL525-C0H

See introduction to this section for ordering information '




-

. Madel 1820C Replaceable Parts ‘
Table 6-2, Replaceable Parts (Cant'd)
S
E 4 e Mir
- [Reference 1.p pors Number| Oty Description Code | Mfr Part Number
= Designation ode
3
o
1: alcia Ol80~-3451 CiFAD CER 0,01 UF +B0=20% 100VDCW 5a209 CO2MVL0EF1D3E525-C0H
AlC19 . 0180~2207 1 CIFXD MICA 230 PF 5% 28420 0160~2207
a2’ alc2o Olad=~34a5]) CiFXD CER D.D1 UF «A0=20T 10QVDCW 4289 CO238L0LF10)2525-C0OH
' Alcn 016d-345%1 CiFXD CER ©,01 UF +80=-20T 100¥DOW S42an CO23IR101FL03252%=-C0H _
22 Q160~345]1 CIFXD CER 0,D] UF +50=-20% J100VDCW 1Y LS CO23A101F103ES25-C0H
- AlC23 a1560-3451 CiFXD CER 0,01 UF +80=-20% 100vOCW 55289 CO2)B8L01F1032529=-CDH B
IC24 0183=-019T CIFXD ELECT 2,2 UF J0X 20vDCW 56289 1500225X%020A2=0YS -
! ! AlC25 gl140=-34%1 CiFXD CER D.0) UF +80-201 J00VDCW 14289 CO238101F103E528-C00
N2y 9180~-0197 CIFXD ELECT 2.2 UF 10% 20VECM 48209 1500225X9020A2=DY5
MC27 J160=34351 CIFXD CER 0,01 UF +80=-20% 100vVDCH 56249 €02Z3R101F103L525~COH
1 AlCa 0140=-3451 CiFXD CER 0.01 UF +80~20% 100YDCH 58289 CO2XBINIF103L52%COH |
- AlC29 0180-0197 CIFXD ELECT 242 UF 10% 20v ilW 54299 150022%5X5020A2=DNY%
- AlC30 01603451 CIFXD CER 0,01 UF +80~20% 100VDCW 56209 CO23810LT 1c 32525-CoH
AlC3L D140-0168 CeFXD MY J.1 UF 10T 200V0CH 56289 192PL08%2-rIS -
ALCHZ ol 0=3451 CtFXC CEN Q.01 UF +80=-20T 100YDCH 56289 COZIBI0MFLOILEY S5~ DK
- #1C33 01, 2=333%% CIFXD POLY 10 UF +2=15% .Q0VICW LLLERY HEW 247
_ FICR] 1901=-0098 L] DIQOE:SILICON 120V o129% UG~848
ACR2 1901=-009& DIODE:SILICON 120V 01295 Un=-a8a b
LRI 1901-0098 DICDESSILICON 120V 0129% [lrd L1
AlCRS 1901~-0040 14 DICDE:SILICEN JOMA oWy 07283 FOG108A”
AICRS 1901-0040 DIODE tSILICON 3OMA 30WV 071263 FOG10A%
ACRS 1901=-0040 DIDDE:SILICON JOMA 30WY 071283 FOGI0AY
AICR? NOT ASSIGNED -
AICRB 19100016 DIODE: GERMAN|UM 100MA/0.85V 6OPLY 93332 D2381 =
) JLCRY NOT ASSIGNED -
JLICRIO NOT ASSIGNED _
J1CR1L KOT ASSIGNED _
AICRLI2 F1901-0094 DIOQDEsSILICON 120V 0129% us=-a13i8
#ICALD 1901-0040 DIODE:SILICON 30MA 30wy 012863 FDGIONS
AICR]S 1901-0040 DIQDEISILICON 30MA oWy 01243 FOGIDAS _
itJt 1200-0441 L} SOCKETEIC k4 PIN MINIATURE 28400 1200~0441
. a2 1251=-0477 2 CCNNECTORIPC L2 FORK TYPE CONTACT 595354 9l=40) 21 TGO~ 00
A FIWE] 1200-0441 SOCKETRIC L& PIN MINIATURE 28480 1200~0441
— AlLL S140=-011% A ] COILLFXD RF 22 UH 10X 59800 2150-232
wr ATL2 01700029 CORE: FERRITE BEAD 02114 56500 66A2/4A
Aol 1853-0001 1 TSTRtSI FETY 50131 FLEYLY]
AtQ2 1853 0203 TSTR: SEPNP 28480 1863 0202
Mo 1854=-0092 4 TSTAIS] NPM rOL3L FLBLTY )
ALG4 [854=-0092 TSTRtST NPN 013 2NYS 43
203 1854-00%2 TSTRISI NPN [HIR]E 243483
A10s 1854=-0092 TSTRESI NPN A0l3] 243943 -
_ Atar 1854-0215 ] TSTR15E NPN af131 2HI04
_ [ 31+]:] 1854=02)% TSIREST NPN 80131 2N1I0A
2109 1854=0215 TSTRISI KPN 30131 2H3I904 .
21010 1854-0215% TSTR:S1 NPN 80131 2N3IT04 [
a1l 1853-0088 10 TSTR1IST PNP S0 2K3047
AlQ1? | 185480071 TSTR: SINPN 28480 1854 0071 -
21013 1853-04088 TSTRISI PhP 801l m 2N3Qur
o ALQL4 1153=00u0 TSTAIS1 PNP 40131 LIRS
Jlols 1453-008s TSIAIS] PNP 80131 243047
1018 1854~001% 1 TSIRISI NPM 28480 10%4=001% -
noly’ 18654=0019 1 T3TR:ST NPN 8400 1834=0019 r
Al1Q18 18540215 TSTRISL NPN .LINTE 2N390s
Hole 1853-0088 TSTReSE PNP 201131 2Nsa87
#1020 1853=-0088 TITR131 PNP LI R]] 243097
1021 1954-021% TSTRESY NPN 40131} 2N1I904
1822 1854 021 1 TSTRESE NPN 28430 1854 0883
#1022 1854=0540 1 TSIREST NPN 20131 2ZN5942
AlQ24 1833=0244 1 TSTRIS5! PNP 28480 1853=0244 -
1025 185300854 T5TRISI PNP agii 2N308T
024 1853-0085 TSIRES] PNP 80131 ANSQAT
1027 18453-0088 TSIREST PhP 20131 2N%O08T -
AR 05T=04T1 1 RIFXD MET FLM 182K ChM 1X 1/8MW 20400 018 T=04T) :
» ALR2 CI3T=0488 2 R:FXD MEY FLM 909K CHM )T 1/8W 28480 015T=0488
A3 04A4=1051 2 REFXD COMP LMEGOW N 1% L/ 4 0121 CB 1051
AL 0434=~1031 1 REFXD COMP 10K UHM 10% 1/ad oLzt CB 1031
RS O157=0468 1 RIFXD MET FLM F10K CHM IX 1/8% 20480 015 7=0440 =
MRo OF3T=-0424 RIFAD MET FLM 909K CHM LT )/AW 208480 015T=0a088
MRT 0&R4=-1061 1 LIFXD CCORP 10 NEGDHM 10T L/4W 01121 €A 1061
AlRB 0684 5601 R: FXD COMP 58 OHM 0% T/4wW 01121 CB 56 _
A1R9 DaNa~3321 1 RIFXD CNMP 33C0 OMM 10X 1/aw o121 B 3321
A1R1C O4B4=-j0L1 RIFXD COMP 100 CMM 10T 174N 01121 €58 1011
JRIL oaSE=2159 1 REFXD MET FLM 26.1K OHM 1Y L/8W 28400 0498=31%9
. MRL2 or57-9290 1 RIFXD MET FLM 8.19% OHM IT L/BM 28410 oT41=-0290
AL orsT-0280 ] RIFXD MET FLM IK DOHM 1T 1/8MW 284800 OT5T=-0280

See introduction to this section for ordering information




Replaceable Parts

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

Model 1820C

. Mfr
Reference |ip pory Number| Qty Description Code | Mfr Part Number
Designation ode
ARLA 0683~222% 3 HeFAD COMP 2,2K OHM ST L1/aM oli21 €B 222%
HELS 0883-222% RIFAD COMP 2,2K OHM 5% 1/4W o2 CB 2225
AR16 Oa8a~3311 3 RIFXD COMP 330 OHM 10T 1/4W o112l ca 311
MRET 06 I5~10i1 4 REFXD COMP 10O CHM 10T 1/8MW 7R P39 Ae=-10L1L
AlR18 o475=-1011 RIFXD COMP 10O CHM LOY )/AW 1121 BA~1011
~IR10 0rod- 3430 A: FXOMET FLM 215 OHM 1% 1,BW 28440 0608 M0
AlR20 G751=-0414 2 REFXD MET FLM 511 CHM 1Y L7EW 28480 QIST~Galh
a1R21 ta84=220% 4 RIFXD COMP 22 OMN 10X 174W o2l Cp 2201
ALR22 0757T=0124 2 REFXD MEY FLM 39.2K GHM 1% L/dW 29440 CI8T-0124
MIR2) 2100-3175 1 RIVAR CENMNET LOCK CHM LOX LIN b/72W 28480 2100~311%
ALR24 NOY ASSICNED
A1R2S 0r57-0249 REFXD MET FLM LK OHM 1% L/8W 28480 or1%7~0280
ALRZ2A Q187=021) 2 RIFXD MET FLM 3,0LK CHM IX L/&W 28480 aist-0213
R2T 0757-0280 RIFXD MET FLK LK OQHM LX L/8W 28580 ar41=-0280
ALR28 D757-0420 2 REFXD MET FLM 750 CHM 13 L/8W 28440 015 T=-0420
AR2%S C615=1011 RIFXD COMP 100 OHM 10T L/78W oLt AR=1011
ALR3D es715=-1011 REFXD COMP 100 CHM 103 L/8W all2t fg~-1011
AlR31 0608 3430 R FXDMET FLM 21.5 0HM 1% 1,8W 8480 0698 3430
ALR32 Q157=0124 RIFXD HET FLM 39.2K OHM 1T )/au 28480 orst-0124
HR3I 0684-2201 REFAG CCMP 22 CHM 10T 1/74M al12t ch 2201
AlR34 0498-315%3 2 RIFXD MEF FLM 1.B3IK CHM iX L/awW 284080 0698=31%)
MRS CAT8=AT4O L RIFxY NcT O0X 15K OHM 2.0% 1.0 28440 0498=8140
AIR}S 075T7-+0412 2 RIFXD MET FLM S,10K 0HM LT L/8W 204 B0 07370434
JIR3IT 0157=0200 1 REFXD MET FAM 5.02K QHM L% 1/78W 28400 arsr-0200
ALR3S 0167 0435 R.FXD MET FLM 3.92K OHM 1% 1/EW 28440 057 0435
2139 Cad4~1011 REFXD CCGMP 100 CHM 10X 1/4M o112t <p 1011
AlR4D OT57~0442 4 RSFXD MET FLM 10.0Kk LHM }X )/8W 28480 DI5T=0442
A1R4H1 01%T=-0280 RIFXD MET FLM )x CHM LX 1/8W 28AHD 0r57-0280
AtR42 0757 0442 . FXDMET FLM 100K OHM 1% 178W 18490 0757 D442
AlRa} 07157=-0219 1§ RIFAD MET FLM 1.'AK OHM LT 1/70W 28480 a131=-0219
A1RAS 0684~1051 REIFXD COMP IMEGOHM L3 /4w alrz1 CB 105¢
AR5 odB4.101 R. FXD COMP 100 OHM 10% 1 3W o2 caort
AlR44 atlal-0o7s 1 RIFXD MET OX 14X CHM ST IW 28480 O781=Qars
ALR4AT 0883~102% 1 RIFXD COMP LBOO OHM 5T L/4AW ot12t CB 1425
AlRAS CoB84=4T731 REFXD CONF ATK DHM 10% 1744 oLL2) Ca 4131
JLRAY 0737=0478 t RIFXD MET LM 301K OHM LT L/8W 28480 0Si-0als
ALRSD oT47~0198 2 AIFXD MET 'LM 75 CHM 1t 1/8W 28430 03 r-0398
A1R%1 Qea3-202% 2 RIFXD CONP 2000 OHM 5% }/4W 01121 CA 2025
AR32 Q157=0398 REFXO MET FL® 75 CHM 1% L1/yw 28480 0r57=-0398
AR5 C4eN3-202% R1FXD COWNP 2000 OHM 5T 1/4% clt21 ce 2029
ALRS % 0757 044y ] R:FXDMET FLM B.25K OHM 1% 1,BW 28480 0767 4
ARSS 07570487 3 REFXD MET FLM 825K OHM 1T 1/AW 28440 OI5T=0A8T
AlRSS 06844701 1 R.FXDCOMP 4T GHM 10% 3/4W oML2y ca4am
MRST 0a98~811319 ] RiFAD MET OX 10K CMA 2,0T 1.0W 28480 C598~81)9
AlR3s 0757-0281 3 RIFXAD MET FLM 2.040K CHM 1T 1/785u Z8ARD 07S71=-0203
#1R59 LI3T-0445 1 RIFXD FLM 13K OHK 1T L/oW Fe.LY.I' 0157=0444
ALASO 01571=-0317 1 REFAD MET FLM 1.23K OHM LY 1/”W 20480 0r5r=-03t7
JRol 0683 3447 1 REFXOMET FLM 422 OHM 10% 1LEW 28400 0E98 3447
AIR&2 0157-0280 REFXD MET FLM 1K CHM 1% L1/8NW 28400 Ar51=0280
JLRAS Cota=-1011 R3FXD COMP 100 CHM 10T /&M olr2y ca 1011
ALR&A 0T64-0021 1 RzFXD MET FLR 9100 0OHM 5% 2W 28480 OT84-0021
BR85S 0484-3311 RIFXD CCHP 330 QHM 10T 1/74W o2t B 13l
AlRBS 0157T-0282 L RIFXD RET F'M 22) CHM L% L/73W 28480 o T=0242
21R6T 0a84~1011 R1FXD COMP 10O DHM 10X )/AM oir21 [4. 381+ } 4
AIRGE NOT ASSIGNED
ATRED DI5T 04 R FXD MET FLAT 243K OHM 1% I, B 8480 0151 il
MATO GoB4=-3921 2 REFX0 COAP 3900 OHW 10T L/4N oit21 €8 3721
AT 0684~3921 RIFXD COKE 3900 OHM LOT 1/4W 01121 LA 1921
MNKT2 0684~10]11 RIFAD COMP 100 OHM LOT L/4W o121 €8 1011
JIRTI OsBa+1021 1 R:FXD CUMP 1000 OHM 10T L/4W oLzt €B 1021
RIS 0608 8140 1 RFXDMET FLM 15K OHM 1% 1/8W 28480 0608 8140
JIRTS GoBa=1011 RIFXD COMP 10O OHM 10T 1/4W ol e 101t
AlRTS Os8s=1011 RIFXD COMP 10D CHM 103 L/aW oit2l ca totl
ARTT CoBaA=ai2} 3 RIFXD COMP 4TOO CHM 10T 1/4% 3 2 e 4721
SIRTH 07571=-0404 1 ¢ REFXD FLM 130 OHM L% 1/6W 28480 015 r-0404
AIRTID 17157 0283 A FXDMET FLAY 2 DOK OHM 1% 1L EW 28380 ¢151 0783
ATREO 0757 ™M} K. FXD FLM 1800 OHM 2% 1'BW 78480 Q157 0930
slral 0684 221 13 RIFXD COMP 1.2K CHM 10T 1/4N otl21 €a 1221
MiRBY 075T=0418 REFXD MET FLM 311 OHM LX L/8W . 28400 Q75 7=0al8
AlR82 orst-02a3 RIFXD MET FLM 2.00K CHM LY 1/84 28480 073 1=-0283
AIRESH 0683-512% 1 A:FXD COMP 5100 QMM 5T L/4&N olizl ta 5125
ALRAY ObB4-~1011 RIFXD CUMP 100 DHM 10T L/4NM 01121 g 1011
AlRES d698-+308)3 1 RIFXD MEY FLM 1.94K DHM 1T 1/8W 28480 0493=-0083
See introduction to this section for ordering information
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Madel 1820C

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

Replaceable Parts

—_ Mfr
_ Reference | ,p Part Number] Qty Description Mfr Part Number
- Designation Code
-
- BIRBT 0757-0426 1 REFXD FLY 1,3K CHY 1T 1/8W 24440 0757-0426
- TIRAR G/57-0508 2 RIFXD MET ELM 473 MWH LT L78w 24430 or57-0614%
- AlaBY 0nR4=1011 HIEXD COMP 100 CHM 1GT I/4N 01121 €8 101l
=5 AIRDO 0684 E6LY R: XD COMP 56 OHM 10% 14w oz €8 5601
b AlRsy 04 Ra~1001 WEFXD CLMP 10 UHM 10T 1/Ad a1 ce 1001
F
=T NRS2 g6n4-1011 RIFXD CCMP 100 CHW lOE 1/4W o121 cR o1t
AlR33 usA4= 1001 RIFXD COMP 1O WM Lo L/aW a2y ce 100t
-\ 3L TY O6rA=-1011 RIFXD COMP 1030 CHN 10T 1/aw o1121 R 1011
-15 2ER9% Cans-1001 RIFXD CLMP 1D DEM 10T 17aw ' oL121 €n tool
= [TLTTS 0o84-1011 RiFAD CONP LOO CHM 10T bséW L TVF]] ts 1011
“!,- ARST 08R4=1001 RIFXD COMP 10 WM 10T 1/4W, bil21 €8 1001
N 11048 Ca8a=021 1 REFRAD COMP 247 CHM 10T L/4N 01121 ce 2161
= a9 08h4=1001 R1FXD COMP 1D OHM 10T L/AN o121 c8 1001
- NHiGo 0684-4T11 1 RIFXD COMP 470 CHY 10T J/4M oLy €8 4711
- sl 01-1880 | SWITCHIPUSHAUTION 8 STATICN €A, OPD! 234490 3101-1600
43 nun! 18 56=0004 1 TSTR ARRAYES] NPN DUAL CIFF. AMPL, 28480 1958-0004
U2 . 1820-0806 1 13 28480 18200808
- Vel 1702-3002 1 DIDDE BREANDOWNIZ, 3TV 5% 28480 1902-3002
AIVRZ 1507 3086 DIODE BREAKDOWN: 4.75V 2% 28480 1902 3086
ATVR3 1902-0041 1 DIODETAREAKDUNN S.1LV %% 0at13 $210935-98
axuL 12000438 1 SOCHETLIIC La CONFACT DUAL TYPE, BROWN aoris 583529-1
Azl 81002247 COIL: FXO RF DD UH 108 28480 G100 2247
= A122 81002247 COIL: FXO AF DO UK 10 78480 0100 2247
a2 Q1 824~66502 1 ASSY1MOOE 28480 01824=88%02
[F1d1 0180-2257 CIFAD CER LO PF 5% SCOVOCW 12602 301-006+COHN-100J
-3 202 0160-0134 1 CIFXD MECA 220PF 5T 300VDCW 14655 ROMLAF 22103
2203 0140-34%1 CIFXD CER 0,01 LF +80-20% )0OVOCH 26289 €0235101F 10352%-C0H
A 0160-22517 | CEFXD CER 3,9 PF SOOVOCN 12982 I01-NPO-3, 9 PF
2205 0150-0153 CiEXD MY 0,001 UF 10% 200VDCH 56289 192P10292-PTS
- FYIES 0160-3431 CtFXD CER 0400 UF +80-20% L0OVOCW 56289 C0232101F1032525~COH
i azcr 01860197 CiFXD ELECT 2.2 UF 10X 20vDCH 56289 1500225X902042-DY5
’ [EAT 1200-0441 SOCKETZIC 14 PIN MINIATURE 28480 1200-0441
$p 1241-7074 3 CONNECTOR:® FEMALE RECEPTACLE 284R0 1251-301
. 20 18%4-021% TSIREST NPR #0131 (INI904
2202 185" D0as TSTRIS| PNP 30131 ZN%047
A2RY 0737-0408 1 RIFXD NET FLM 243 OHM 1T L/0W 28480 07570408
A2RZ D757-0444 1 REFXD MET FLM 15.0K OHM 1% 1/8W 28480 015 1~Cadd
1283 0757-0420 RiFXD MET FLY 7350 OHM IX L/8M 28400 0737-0420
Py 07570402 1 REFXD MET FLM 310 CHM 1% 1/6W 28480 0757=0402
3 22RS 0757=0413 RIFXD MET ELM ATS OHM 13 1/8W 28480 0757=041%
FEITS O787+0437 ¥ ATEXD NET FLM 4750 CHM X 1/70W 20480 0757-0437
A2RT ar47-0487 RIFXD MET FLW 825K CHM 1X 1/8W 28400 015740487
- a2RB 0751-0422 ) REFXD MET FLM 909 CHM 1% L/8W 28480 0757=0422
- AR9 0a98-B148 i RIFXD FLM [.%8 MECChM 1.0% 1/4w ZBARO 0698+8148
52R10 0684 4171 H.FXD CUMP A700 OHM 10% 1/4W onn CB4TH
12R1L1 0757-0473 1 RIFXD HET FLM 221K OHM 1% 1/8W LYY O157+0473
_ 12812 0683 1555 1 RIFXD COMP ATOK OHM 10T Y/74NW 01121 CB AT41
12R13 0757-0438 REFXD MET FLM 5,110 DHM LT 178N 28400 0757-+0438
AZRLA 0684-4T21 RIFXO COMP 4700 OHM 108 174N o112 Chb aT21
A2R3S 0634 4771 RIFXD MET FLM 825% OHM 1T 1/9W 28400 0757=-0487
. 1R1S 06751442 R.FXD MET FLM 10K OHM 1% H/BW 26480 07157 0442
_ 2R17 0884=3311 REFXD CONP 330 CHM 10X B/aw 0112} €8 3311
AR1B ObEs=1011 RIFXO COMP 100 Cn# 10T 1AW oL Ch 1011
_ 12019 06Ra=101) RIFXD CONP 100 OHM 10X 1/4M 01121 cs 1011
B TFE3) 10L-1518 1 SWITCHIPUSHDUTION 3 SECTICN 20480 3101-1518
AUT 1826 0086 IC: LINEAR NP AMPL 01203 us?, 776303
'Y ChB24~ 60566 1 ASSYZIVEN' AL CONNECTOR 28480 01824-5506
AdCH NOT ASSIGNLS
1C2 01803451 CIFXD CER 0.01 UF +80-20% 10OVDCW %6289 CO233101F 1O32329~COM
(3071 1200044} SOCKETSIC 14 PIN MIKIATURE 29880 1200~0441
= $332 1291-0054 1 CONNECTOREFEMALE 24~CINTACT 28480 1251-00%%
- At 5140-011% COILTFXD RF 27 UH 10% 99800 2150=32
= a2 51400113 COILSFID AF 22 M LOT 99800 21%0~32
-3 ta 018:0=85504 1 ASSYCINTEGRAIDK SNITCH 28490 0182085500
3 (TN 01601431 CIFXD CER 0,08 UF #80-20T Juu.DCW 56289 CO23BIOIF103L525-COM
: c2 0121 0435 1 CIVAR AIR 1,9-55%.7 PF 74970 187 0309 106
- AdC3 01602987 C: FXDMICA 86 #F 5% J0OVOCW 78480 0160-3087
- [y 0180 354} 1 CIFXD POLY 0,01 UF 5% 10OVOCW a44ll HEW-182
— Iy 0160-3324 ! CIFXD MET POLY 1,0 UF $T 100VOCH sasll HE W= 249
Lo 0lao-0707 ] CEFAD XICA 330 PF 8% 28480 0140-0207
ey G160-01%8 1 CtFaly 4¥ 0,0033 UF 10T 200Y0CW 56289 192P33292-P15
_— 24CH 0140-0183 1 CEFx) MY 0.013 UF 10T 200vDCW 56289 192P33392-P1%
= ace 0150-019% 1 CtFXD ELECT 0.3 UF 20T 35VOCW 56299 15003 34X00 334 2-DYS
-w 10 O140-0374 1 C:FXD ELECT 0,47 UF 10X 35V0CH 54289 15004 T4 X501542-0YS

See introduction to this sectien for ordering information




Replacezble Parts

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

Model 18201

- Mfr

Reference  [p pare Number| Qty Description Mfr Part Number
Designation Code

24011 ola0-0100 i CIFXD ELECT 4,7 UF 10T 3SVDLW 145289 15004 75X903382=DYS
A4C12 0l1830-0228 1 CerFXD ELECT 22 UF 10X 135VOLW 5289 1530226X5015082=-0¥YS
H4CR1 1901=-0040 DIODECSILICON 3GMA J0WY 01263 FOGL038

AAER2 1901=-0040 DIODEXSILICON JOMNA 10WY ('R F{%] FDGl0an

AACRD 1901=-0040 OICCE:SILICON 3I0MA I0MY D72563 FOGlORE

AACRA 190 1~0040 OIOCEES ILICON JOMA 30WY [ FLE] FOGLOAA

MACRS 1901=0040 DICDESSILICON JOMA 30aY Q12863 FDGLORE

AALRYH 1901=0040 DIODEESIL ICON JONA 30uV 07261 FOGLDAB

MCRT 1901-0040 OIOQDE:SILICON JOMA 0V Q12613 FOG10DA

2191 9170~-0029 1 CORELYERRITE BEAD 02114 Se=590=4%3A2 /4A
FLT:1] 18%3=0034 TSTREST PNP 30133 2N390L

A4RL O7T5T=0442 RIFXD MET FLR 10.,0K OHWN 1X 1/8M 28400 OT57=0442

AAR2 073T=D442 RIFXD MET FLM 10,0k OHM 1% L/8N 28480 OTST=0442
A4RY 2100-31s81} 3 RivAR CERMET 20X OHM LOX TYPE P 3/4MW 28480 2100-31b1

FEY LY 2100318t RIVAR CERMET 20K OHM LOX TYPE 7 3/74W 28400 2100-31a1

AARS 2100=3181 RIVAR CERMET 20K OHM 10% TYPE P 3/ad 28480 2100=-3181

MRE 07ST=-0045% 1 REIFXD MET FLH 18,2K OHM L% 1720 284180 QT5T=004%

AART 0aB0a=2211 P AIFXD COMP 220 OHM 10T L1744 oL121 cp 2211

FLY.1:) 06084=2211 REFXD COMP 220 CHM 10T L/ 01121 ts 2211

AART 0458=~81A7 |3 RIFX0 FLM 40K OHM G.1% | aW 28480 04690=H149
ASR10 C698=8147 L RIFXD FLM 80K OHM 0,3X 1/8M 28480 D698=8147
AsAY1 DAGS=-0144 1 REIFXD FLM L&0K OHM 0.1 I/8W 28480 0898~B148
RYI2 0&%8=-51T1 i RIFXD FLM 400K CHM Q.13 178w 28480 06985171
AAR13 0598=-414% 1 RIFXD FLA ACOK OHM 0.1% 1740 28480 0498=81%9

A4l 1S 0598-B1A1 1 RIFXD AET FLM L.6 MEGOHM 0,.1% 1/2W 28580 0698=~514]
BARLS C498=-B142 2 REFXD MEF FLN & MEGOHM 0.25% 1/2W L AR0 06%8=8142
AAALA 06988142 RIFXD MET FLM 4 MEGOHM 0,25%T 172w ' 28400 0h98=8 142

AASL LONSISTS OF MP12s MPLA, HPL3 AND

a5l CONTACY TRACES ON A4,

A% 01 82 4-+8450% 1 ASSYIMAINFRAME COMNECTOR 28440 O1824~60%50%
§5Cl 01 60-345] CtFAD CER 0.0 UF #80-20% 100VDLW S6289 CO23B8101F1LIL525=C0H
a3Jl 1251-013% 1 CONNECTORZI2 P N MALE n2660 2b=4100~32P
APl 1251=0417 CONNECTCRIPC 12 FORK TYPE CONTACT 95354 GI=6912-1700-00
ASR1 o6aT=1951 1 RIFXD COMP 3.9 MEGOHM 10X L/2W o121 EB J9%)

5R2 0a98-3153 RIFXD MET FLM 3,83x OHM 1% 1/0M F4.LY.[:] 0698=315%)
A3R3 0098=3450 1 RIFXD MET FLM 422K DHM 1% L/BW 285450 0458+34 50
ASRA Cola=1011 REIFXD COMP 100 OHM 10% L/4NW ol121 €8 1ol

H »
Table 6-3. List of Manufacturers’ Codes
MFR e
Ao MANUFACTURER MAME ADORESY CUDE
N0 MSF DESCHIPTION FOR THIS NFG NUMBER

44 387 AMP IRC, [ATRCHAFT MARINE PROD,) HAARISBUAG, PA. 17101
gl ALLFN RRADLEY CO. MILWAUKELy W1S. 53204
Glavs TEXAS TASTAUMEHTS INC. SEMICOMDUCTON COMPONENTS DLV, DALLAS, TEX. 732)
02114 FERRIIACUBE CNRP, SAUGERTIES,y N.Y¥. 12aT1
2650 AMPHENOL CIRP. BROADY IEW. ILL. 40153
Callld MCIOROLA SFMICONOUCTOR PROD.INC, PHOENIX, AR]Z. 25008
g128) FALRCHILD CaMERa & [NSE, CORP, SENICONDUCTOR DIV, YOUNTALN VIEW, CALIJF, 4040
14595 COANELL CUBLEER ELECT. DIV FEDERAL PACIFIC ECLECT, (N, NEWARK, MoJs 0r10%
24931 SPECTALTY CCNNECTOR CQe INC. ENDIANAPCL ISy LKD. 48227
840 REWL ETT=PACKARD COMPANY PALO ALTO, CALIF, 96304
“¢249 SPRAGUE ELECTRIC CO. M. ADAMS, MASS. 01247
71590 GLOAE UNION InC. CENTRALAD DIV, NELWAUKEE, WISC. 33260}
12136 ELECTAD MOTIVWE MKGs COs INC, WILLIMANTIC, CONNG o&2ke
Ti982 EFALE, TECHAMCLOGICAL PROD. INT, ERIE, PA. 15%12
14970 JOHUNSOIN E.F, CN. WASECA, “INN, 48093
7513 wALOES KOMINIOR INC. LONG IS5, CITY. N.Y. 11101
actal ELECTAONIC INDUSTIRIES ASSPCIATION WASHINGEON D.C. 200048
441 Tidw CAPACITOR DIV, NGALLALA: HEBR, A915)
94354 MEFHOOF MFG. CO. AQLLING MEADOMS, flL. 40008
waz#i | SEALEC) 'O CORP. WAMARDNECH ) NoYa 10544
€5a00 | DELEvAN ELECTACKICS CORP. Ea AURORA, N.Y,. 14052

56
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Manual Change

SECTION VIl
MANUAL CHANGES ; .

7-1, INTRC” JCTION.

7-2. This section cotains information required to back-
date or update this manual for a specific instrument.

3. M NGE

7-4. This manual epp'‘es directly to the instruplent
having a serial prefix 1s shown on the manual title page.
If the serial prefix of the instrument is not the same as the
one on the title page, refer to Table 7-1 for changes neces-
sary to backdate the manual v the instrument. When
making changes from Table 7.* imake the change with the
highest number first. If the seri il prefix of the instrument
is nat listed eitner in the title page or in Table 7-1, refer to

an anclosed MANUAL CHANGES sheat for updating

information, Also, if 8 MANUAL CHANGES shest is
supplied, make zall indicated ERRATA currections.

Table 7-1. Manuai Chanyes

Serlal Prafix Make Changes

1221A 3

1212A 3and 2

1200A : 3thru 1

CHANGE 1

Table 6-2,

A1: Change P Part No, and Mfr Part No. to 01820-
66505,

A1C13: Change to HP Part No. 0160-2257, C: FXD
CEf 10 PF 6% 500 VOCW, Mfr Code 72982, Mfr
Part No. 301-00. ©"40-100J.

A102: Change to HP Part No. 1853-0036, TSTR: St
PNP, Mfr Code 80131, Mfr Part No, 2N3906.

~ A1RB8: Change to HP Part No. 0684-1011, R: FXD
COMP 100 OHM 10% 1/4W, Mir Codec 01121, My
Part No. CB 1011,

A1R19, A1R31: Change to HP Part No. 0757-0388,

. R: FXD FLM 30.1 OHM 1% 1/8W, Mir Code 28480,
Mfr Part No. 0767-0388,

A121, A122: Change to HP Part No. 9100-3332, COIL:
EXD SPECIAL, Mfr Code 28480, kifr Part No, 9100-
3332

Delete. ATL2,

A4C3: Change to HP Part No. 0140-0146, C: FXD
MICA 82 PF 6% 300 VDCW, Mir Coge 14655, Mfr
Part No. RDM15EB20)35.

Schematic 1,

Delete A1L2. Connect callector of A1Q2 directly to
ground.
A1RBS: Change value to 100,
AlR19, A1R3): Change value to 30.1.
Schematic 2,
A1C13: Change val.te to 10,
Schematic 3,
A4C3: Change value to 82,

CHANGE 2

Table 6-2,
A1Q12: Change to HP Part No. 1854-0215, TSTR:
5! NPN, Mir Code 80131, Mfr Part N-. 2N3904,
Add: A1RE8, HP Part No. 0684-6831, R. FA0 COMP
68K OHM 10% 1/4W, Mfr Code 01121, Mir Part Mo, '
CB 6831.
A1RE9: Change to HP Part No, 0757-r "73, R: FXD
MET FLM 3030 OHM 1% 1/8W, M!r Code 28480,
Mir Part No. 0767-0273.
Schematic 2,
A1R69: Change value to 3010,
Add: ATRE8 (68K} from —~12.6V supply to [unction
of ATR6I/W7T.

CHANGE 3

Table 6-2,
A3: Change HP Part No. and Mfr Part No. ta 01824-
66506,
AB5: Change HP Part No, und Mfr Part No, to 01824-
66505.
W5: Change HP Part No, and Mfr Part No. to 01824-
616811,
Schematic b,
Delete: Connections from A3J1-11 and A3J1-12.
Label: Connections 115 VAC from A3J1-1 and A3J1-13.
Schematic 6,
Delete: Connections from A5P1-26 and ASP1-32.
tabel: Connections 115 VAC from A5P1-10 and ASP §-
16,

7-1/7-2
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Service

SECTION Vil

SCHEMATICS AND TROUBLESHOOTING:

8-1. INTRODUCTION,

8-2. This section contains schematics. repair and replace-
ment ;nformation, component-identification illustrations,
waveforms, test conditions, troubleshiooting procecures
and a troubleshooting block diagram. Table 8-1 defines
symbols and conventions used in the schematics,

8-3. SCHEMATICS.

8-4, Schematics are printed on foldout pages for eawy
reference to the text and Hlustrations in other sec:lons.
The schematics are drawn to shuw the electronic function
of the circuits, Any one schematic may include all or par?
of several different physical assemblies.

8-5. The schematics are numbered in sequence with a
beld number in a box at the lower right-hand corner of
each schematic. These numbers ara used to cross reference
connections Letween schematics, At each circuit breaking
point, a number in a cirgle is shown, followed by another
number in bold type. The circled number indicates the
signal or circuit and the bold number indicates the associ-
ated schematic wiich contains the source or destination of
the signal. To find the source or destination of a signal,
turn to the indicated schematic and find the circled
number in question. The name of the circuit or signal
identified by ihe circled numbers can be found in the
table to the left of the schematic. As an aid to signal
tracing, the circled numbers are also used to identify
troubleshooting paths un the troubleshooting block dia-
gram. No matter where it is found in this section, a
particular circled number always identifies the same
sigral or circuit.

8:6. A tahle on each schematic lists all components
shown on the schematic by reference designations,

8-7. Al componants within the shaded area of a sche-
matic are physically located on etched nircuit boards,
Components nat physically lccated on an etched circuit
board are shown in the unshaded ereas of the schematic.

8-8. REFERENCE DESIGNATIONS.

8-9. The unit systern of referenee designations used in
this manual is in accordance \ sith the provisions of USA
Standard Y32.16-19€8, Reference Designations for Elec-
trical and Electronics Parts and Equipments, dated March 1,
1968. Minor variations from the stardard due to design
and manufacturing practices may b2 noted.

8-10, Each electrical component is assigned a class letter
and number. This letter-number combination is the basic
teference designation, Companents which are not part ot
an assembly have only the basic reference designation,
Components which are part of an assembly have, in addi-
tion to the basic reference designation, a prefix designation
indicating the assembly of which the component is a part,
For instance, resistor R23 on assembly 41 is called A1R23
and resistor R23 on assembly AJ ‘s called A3R23.

8-11, Assembliesare numbered consecunivaly, H an assem-
bly reference designation is assigned and later deleted,
that designetica is not reused.

8-12, COMPONENT LOCATIONS.

B-13. Locations of components on assemblies and sub-
assemblies are illustrated in photographs adjacent to the
schematics. Components located an the chassis are identi-
fied in figure B-2.

8-14. REPAIR AND REPLACEMENT.

8-15. The following paragraphs provide procedures for
removal and replacement of asszriblies, ~ubassemblies,
and compuonents, Special servicing instructions for the
printed circuit boards are covered in paragraph 8-25,
Section V! provides detailed parts list for use in ordering
replacement parts.

d-16. SEMICONDUCTOR REPLACEMENT.

8-17, Figure B-1 is included to identify the leads for
common shapes and types of semiconductor devices.
When removing a semiconductor, use long-nosed pliers as
a heat sink between the device and the soldering iron,
When replacing a semiconductor, ensure sufficient lead
length to dissipate the soldering hedt by using the same
length of exposed lead as used for the original part.

8-15, BOARD CONNECTIONMS,

8-19. Soldered connections are identified on circuit boards
by the color ende of the connecting wire. Connector pins
on plugs and jacks are identified by a numeral or a letter.
The letters G, !, O, and Q bave been omitted. Table 8-1
shows the types of bnard connections used in the instru-
ment.

8-20. BOARD REMOVAL.

8:21. Boards A1, A2, A3, and A5 can be tzken out
by removing mounting screws, disconnecting jacks and

8-1
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Figure 8-1. Semiconductor Terminal Identification

square pin connectors, and in some cases, unsoldering
connecting wires. Before disconnecting any wires, write
‘dawn wire color codes and note position of wires on the
‘boards.

i

E CAUTION 3

Miswiring during reassembly can result
in damage to instrument components.

8-22. Board A4 can be removed only after removal
of the TIME/DIV switch.

8-23. To remove the TIME/DIV switch, proceed as
follows:

82

a. Remove kueper from shaft at rear of front panel,
b. Set TIME/DIV 10 0.06 usec,

c. Note position of A451.

d. Pull outward on TIME/DIV knob to remc ve shaft,

e. A4 can now be removed by pulling upward,

8-24. To reinstall the TIME/DIV shaft:

8. .ure that A4St is set in position noted in
paragiaph 8-23 step c.

b. Insert shaft through front panel and A4St.

c. Reinstall keeper on shaft.
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8-25. SERVICING PRINTED CIRCUIT BOARDS.

' 8-26. This instrument uses printed circuit boards with
plated-through component holes. This allows components
to be removed or replaced by unsoldering or soldering
from either side of the board, When removing large
components, such as potentiometers, rotate the soldering
iron tip from lead to lead while applying pressure to the
part to flift it from the board. HP Service Notz M-20E
contains additional information on 1epairs of printed
circuit boards,

8-27. SWITCH MAINTENANCE.

B-28. Switches A3S1 and A4S1 can be serviced after re-
movai of TIME/DIV switch shaft (paragraph B8-23).

8-29. To disassemble the switch, remova retainer ring
{MP12); then the two rotor sections can be separ-
ated from the printed circuit board. If the contact areas of
the printed circuit board or the two rotors show excessive
wear, replace worn parts, For cleaning, spray with a de-
greaser comparable to MS-180 FREON TF DEGREASER
produced by Miller-Stephenson Chemical Co,, Inc., and
lightly lubrirate the contact areas of the printed circuit
boards and rotor sections. Lubricate contact areas with a
lubricant comparable to LUBRIPLATE FML produced by
Fiske Brothers Refining Company, LUBRIPLATE FML
. is avaiable from Hewlett-Packard. Order HP Part No.
‘ " 5040-0305.
8-30. INTEGRATED CIRCU;T REPLACEMENT.

8-31. The IC {integrated circuits) in this instrument are of
tv/0 general . .figuratibns, plug-in types and those solder-
ed in place. Remove a plug-in IC with a straight pull away
from the board. Soldered IC units may be removed with
soldering irons which simultaneously heat all connections
{available from varions manufacturers). Soldering irons
with built-in desoldering tools also facilitate quick re-

moval,

Unless an IC has definitely failed, be
careful to prevent damage when re-
moving or replacing it.

b

8-32. Use the following procedure for removing an IC
with a standard soldering iron.

, . Heat IC lead soider joint. Use soldering iron with
smalt pencil tip {e.g. Weller No. PT-H7).

@

b. When solder is fluid, remecve it with desoldering
tyoi (such as deluxe Model Soldapullt manufactured by
Edsyn Company of California).

Service

c. Rep.at steps a and b for each IC lead until all leads
are free.

d. Grasp each lead with long-nosed pliers and check
that it is mechanically free from circuit i;uard.,

e. When all leads are free, carefully remove IC, Dual-
in-line type may be removed by gently gripping top and
bottom with long-nosed pliers and rolling IC out,

f. Use desoldering tool ar toothpick to remove ali
remaining solder fram circuit board holes.

9. Insert replacement IC intc circuit board and solder

itin place,
E CAUTION 3

Be careful not to damage the IC by
heat from the soldering iron. Work
quickly.

8-33. When replacing an IC, note the mark or notch
used for orientation. The component identificatior photos
and the 'C pin-location diagrams of this manuai show IC
orientat on,

8-34. TROUBLESHOOTING,

8-35. The most important prerequisite for successhul
troubleshooting is understanding how the instrument is
designed to operate and correct use of front-panel con-
trols, Improper control setting or circuit con.ections can
cause apparent malfunctions. Read Seciion 11 (QOper-
ating Procedure} for an explanation of controls and
general operating considerations, and Section 'V {Princi-
ples of Operation) for an explanation of circuit theory.

8-36 If trouble is suspected, visually inspect the instru-
ment. Look for loose or buryed components that might
sungest a source of trouble. Check to see that all circuit
board connections are making good contact and are not
shorting to an adjacent circuit. i no obvious trouble is
found, check the power supply voltages from the main.
frame, Ensure that auxiliary equipment being used is
operating properly.

8-37. DC VOLTAGES AND WAVEFORMS.

8-38. All numbered points on the troubleshooting block
diagram and corresponding points on the schematics show
dc voltages and, if appropriate, waveforms. Table B8-3,
adjacent to the block cisgram, provides the location of
the measurement point and conditions under which the
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measurement must be made. Since the conditions for
making these measurements differ from one circuit 10
another, always check the specific cundition for a partic-
ular measurement.

8-39. CHECKING DC VOLTACES.

8-40. DC voltage troubles, especially shorts, can be
difficult to trace because of the large number of stages
supplied by a particular dc voltage source. Schematic 4
has been included to make troubleshooting of this type
easier by providing complete dc voltage distribution oa a
sing'e schematic, '

8-41. CIRCUIT CHECKING. ,

8-42, The troubleshooting block diagram (figur2 8-4) has
been provided to enable rapid isolation of a malfunction
to a particular circuit group. This is accomplished by
making indicated measurements until a block is found
whose inputs are normal but whose outputs are abnormal,
Once this point is reached, the numbered input and out-
put points are located on the apprepriate schematic and
progressive troubleshooting techniques (waveform analysis,
voltage measurement, resistance measurement, substitution)
are employed between the two points to isolate the mal-
function to a particular component(s).

8-43. To use the troubleshooting block diagram, proceed
as follows:

a. Install Model 1820C as instructed in Section Il
and perform initial turn-on {as far as malfunction will
pur-nit) as instructed in Section 111,
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b. Make ail measurements possible on mother board
or directly on leads of components,

c. Ensure that auxiliary aquipment is operating prop-
erfy.

d. Ensure thatall power supply voltages are present and
within tolerance,

e. Determine effect of all operating controls on output.
This will enable logical selection of most direct trouble-
shooting path to malfunction, Of course, if all eise fails,
inputs and outputs of each block can be tested to find
malfunctioning block,

f. After locating desired measurement paint on block
diagram, refer to corresponding number on adjacent table
B-3. Table 8-3 provides physical location of measurement
and test condition for making indicated measure-
ment. Chassis parts locations are shown in figure 8-2. PC
board component locators are adjacent to schematics.

g. Setup Model 1820C and tert equipment as shown in
figure 8-3.

h. Make measurement and compare waveform or vol-
tage on block diagram.
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Service

A3
w3 (MOUNTED ON MPS) MPI2 MP14 MPIS W6 w7

T

AS

MP24 MP23
(TURNS R3) MPI MP22 (TURNS R2)

w9

ps2 ‘
{MOUNTED ON
MPIB, MP 19
A2 wa w2 Al MP5 MPA W5 Ad we
(HiDDEN) NOAY  SAdAR WESET
T T—
 MOUNTED
w0 "o e e . ON MPI&
REEEEER— ..~
MP& :
COVERS TOP MP21L
MP25 = ‘ (10EA)
(TURNS R4) f‘\ o1 neus
1 o IR Twe BAAL / -uuﬁ?uc\-o
[' ® ® " MP20
{I0EA)

_

{MOUNTED ON ) MPT7
MP8

1820C - R -0

Figure 8-2.
Chassis Parts Locator
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Tahle 8-1. Schematic Notes

..
—

o e — —

b oo v e wd

O--.
@

P70

cw

NC

11

1]

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

Etched circuit board

Front-panel marking

Rear-panel marking

Frunt-panel control
Screwdriver adjustment
Part of

Clockwise end of vari.
able resistor

No connection
Waveform test point
{with number}

Comimon electrical point

{with letter) not necessarily
ground

Single-pin connector on board

Pin of a plug-in board
{with letter or number)

Coaxial cable connected
to snap-on jack

Coaxial cable connected
directly to board

Wire connected to pressure-fit
socket on board

Main signal path

Primary feedback path

Secondary feedback path

o

- Field-effect transistor
{P-type base)

w

-~ Field-effect transistor
(N-type base}

& @

= Breakdown diode
{(voltage regulator)

Tunnel diode

= Step-recovery diode

CACES

= Circuits or components drawn
with dashed lines (phantom) show
function only and are not intended
to be complete. The circuit or
component is shown in detail on
another schematic.

-

]
1
\\
-
~— .-" >

¥

e

Wire colors are given by
numbers in parentheses
using the resistor color code

[ (925} is whtred-grn |

0 - Black 5 - Green
1 - Brown G - Blue
2 - Red 7 - Violet
B
9

e
[1+]
N
"
—
i

3 - Orange - Gray
4. Yellow - White

Switch wafers are identified
as follows:

IF IR 3F 3R
Nt A4

2F 2R
% = Optimum value selected
at factory, typical
value shown; part may
have been omitted.

Unless otherwise indicated:
resistance in ohms
capavitance in picofarads
inductance in microhenries
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Service Table 8-2. Troubleshooting Test Conditions Modal 1520C

TEST CONDITION A TEST CONDITION E

Connect  equipment as shown in Figure 8-3, Same as A except rotate TRIGGER LEVEL cw

then cow.
Set Model 1820C controls as fo'lows:
TIME/DIV .. ... hh ... 02mSEC TEST CCNDITION F
TRIGGER HOLDOFF............ detent
TRIGGER LEVEL.......... 8s required Same as A except check in both pasitions of
VERNIER ............... ..... detent POS/NEG.
INT/EXT . ..o v i i e ii v e en e EXT
AC/DC .. ... . i e it pc TEST CONDITION G
POS/NEG............. e POS

Same as A except SINGLE depressed.
All pushbuttons not mentioned above must be out

{blue showing}. TEST CONDITION H

Same as A except ratate TRIGGER HOLDOFF cow
then cow,

TEST CONDITION B

Same as A except INT/EXT to INT,

TEST CONDITION C TEST CONDITION |

Same as A except adjust TRIGGER LEVEL for
equal voltages on 10 and 11,

TEST CONDITION J

Same as A except LINE depressed,
FEST CONDITION D

Sama as A except HF depressed. Same as A except rotate VERNIER cw then cow.

CAL

OgT
26 INs
HCABBT; 230MY

OSCILLOSCOPE MAINFRAME

MONITOR 0LCILLOSCOPE [820C
0SCILLOSCOPE YERTICAL

VERT SYNC VERTICAL EXT
IN IN INPUT INPUT

o 9 A o
a0

B8M«BNC
BNC TEE CABLE

CLIPPED TO REAR !
OF EXT INFUT

CONNECTER

_..._._..._.._......_{:]__ TIOS'I."EEDST POINTS
TEST CABLE L IN TABLE 8-3
AND PROBE

206 ~R= 7

Figure 8-3. Troubleshooting Test Setup

8-6




Model 1820C

Table 8.3, Test Identification

No. Signal Name Test Point Test Condition
1 External Trigger Rear of J1 A
2 Internal Trigger w3 B
3 Line Trigger w4 c
4 Trigger inpot, HF impedance converter Junction A1RB/AIC2 A
5 Trigger iint, LF impedance coverter A2U1, pin 2 A
6 Trigger leve) voltage A2, orange wire E
7 Trigger output, HF impedance converter A1TP1 A
8 Trigger output, LF impedance converter A1TP2 A
g Polarity switch input Emitter, A1Q3 F
10 Polarity switch input Emitter, A1Q6 F
11 Polarity switch output Collector, A1Q3 |
12 Palarity switch output Collector, A1Q6 i
13 Polarity switch control voltege Base, A1Q3 F
14 Polarity switch control voltage Base, A106 F
15 Triggar amplifier positive output AlU2,pin 9 A
16 Trigger amplifier negative output A1U2,pin 2 A
17 Single sweep control voltage Junction, A1R44/

AICRB G
18 Trigger enable control voltage A1TPS A
19 Free-run enable voltage Base, A1Q12 A
20 Duat Schmitt output A1TE3 A
2 Frea+run trigger Base, A1Q14 A
22 Rear panet gate output W6 A
23 Mainframe gate output w7 A
24 Integrater control signal A1TP6 A
25 Feedback ramp A1TP7 A
26 Holdoff ramp Collector, A1Q10 A
27 Rholdoff control voltage R3, yellow wire H
28 Vernier control voltage R4, blue wire J
29 Ramp output ws A
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4
TRIGGER
TRIGe LEVEL PO5/NEG RESET HOLD QFF [vernier ] [TiME/DiV ]
0 e Q Q Q Q Q
| i [} ]
| | [ : ' ' ' :
! 1 | 1 |
! | [ ! . |
- 13V ' 2u6v ! ? 9 p— = - loov | |
[ LINE -~ 15V — —-— 12 X 1 o |
- = o
' 9 t . 1
- "2 | |
| Ry - 124 6V = ]
LF _REJECT | -~-4 —2 o—rt !
]
! 1
[RFREECT) - - ,
|
--- CW =843V !
1 ov +i3V . )
1 . ISV ov - 2004V CwW= IV cew- 39V |
=== cew-100V .
|
1
| ® @ ) .
| -~/ |
! I
)
| |
t +Nv :
! 1
1 [Le}") —/
! POLARITY lov /\/\-uv HOLDOFF ORIVER ov TIME /0IV SWITCH
i SWITCH SCHMITY AND READER AND VERNIER
{ 4103 - AICE A7 - Alg9 A1QI0,AIQN, AIQ19, AIQHS @ A4S), A4QH
i -~ 414y
1 Ph v | rTelV l_-‘l' L by ,
| +7:0V | ¢6atv | | 1049V 109V :
|
i ® ® |O
| - 1246V
+ 126V +15.6Y
| AUTO AND [_l—l/-‘——
' LOCKOUT B +14.4Y
| — ot @
C ov
: +id4,4Y = 1e5V
@ @
EXT @ o ™ @ L Lr"'
r————
INPUT 250My @
TRIGGER LF a2y ZoMV
CONDATIONER
@ +I2 MY +18OMY K! I
INT r = . | /_\_ 132V }
INPUT | | I"E“' - oMy ou @ INTEGRATOR .
..... 2 My - TRIGGER AL GATE
¥ AMBL @ SCHMITT INTEGRATOR 30MV
At +14.3v[ AlQE - AIQ17 -2v|  arezo- Q2?7
4 roryrv YRS i —— @ R
@ + 3y O / [~ i l..‘—_l_]_av ]
LINE = |
INPUT INTTIT CONVERTER b 132
-3V — Azul, *ida2
R 1|
[ i $ 235V
- 125MY LV_L‘
- 235MY
I8CC~-0-=~1
1 - — ——
Figure 8-4.

Troubleshooting Block Diagram
. | - ‘ ) 8-7




b
REF [ GRIO| REF {GRID|] REF |GRID| REF |GRID] REF |GRID] REF | GRID| REF JGRID| REF 1 -tip
cesic | oc | pzsie | Loc | oesis froc | oesic |Loc| oEsie |uoc | oesie | woc | oesie | doc | oEsis | Loc
ct D4 | c27 14 | a3 pafcz  safnes e[ Ras R R97 44
ircui c2 ps|cs x4 | 04 2| m oe} R28  E3| RSO alna

Circuit boards have plated through c3 Ddlcs F6 | Q5 03| R2 p4| A22 D3| RA E4| A?76 k4| R99  F-2

wsmponent holes. This permits solder- g '?g <30 c2| Qs D2} R3 04| R23 E-3 22; ;3 2;1_’3 J«-: 2:30 l":i

i i cal 3a | ay Gal na 04| 29  ©3 L-

ing from either side of the board. c7 G3|CR1 D5 | G8 3l rs o4l RI0 Do) Rea  Ga| R78  KB| siB c4
c8 14 1CA2 &6 | Q9 G3a| Ré pel R oz2! RSs G4| R79  J4| s1C c4
c9 E4|cR3 E& | @ic 14 | A7 pa| ns2  Fa| RSE F6| RB0 45| s1ID €3
cn F4|caa 63 | an 14 | A8 D5] R33 E3 | RS7 Ha| R 11 S1E c3
c12 G5|cdrs G3|aiz G| A9 05| R34 D4 | R8s G4 | ms2 160 SIF c3
C13' GS8|crs, €3 [Qi3 GB5| R0 E5| NI F3| RS9 G5| Re3 vs[ sic  ca2
G14 K4|crRé calfala as| RN oa| RI8 &3] Reo G4| Rsa KAt U3 E3
c15 K4|CRg G4 | Q15 34! R12 Da| R37 S3| Rel Gs| R3S a5 | U2 E4
c16 >5 |crR1I2 15 |6 J3 | A3 03| R ca| Rez2 34|l ree 13| vmi D5
c17 L5 |CRI3  Ja | Q17 k3| A1a o3| R G4| Rea )3 | me7 13| vR2  E4
c18 J3 [cR14 k4 | ais 14 | R15 02| R0  G3| Fe4 Jajass k3| VR €S
c19 F-4}CA15 D4 | 019 J4 | R16  D2| Rat G4 | Ras k3| REs E4| 21 €3
€20 Ea fh E2 | 020 L4|R17 03| nez 63| Res L3 | rao 4| 22 E3
€21 £4 |12 w4 | a2 x3a| R1e D2} R4 G3| RE7 23 | as G2| TP D3
€22 Galia L1 | a22 x4 | R19 E3| Ra4 E2 A92 15 | TP2 D5
c23 4 ju F4 | 023 K4|R20 €3} Ras Fa | Res ka| Rroa L4| P3  Fs8
c24 L4 | L2 D4 | 02a x5 A2t €3l rRae 14 | R70 15 | Roa 04| TP4  H4
cas £4 | a1 D4 | Q25 J4 | A22 F3§ R47 18 | R7t 44 | Ros G-2| TPS G2
c28 H2 |02 D4 | aze K4 | R23  fF3| Ras 15 | P72 15 | R36 47 TP K3

i

Figure 8-5, Al Components Locator
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Service Model 1820C

VOLTAGE MEASUREMENT CONDITIONS

Remova signal from EXT INPUT !if eny).

Sat all pushbuttons out (blue band showing}. ,

Sat other controls as follows:

TIME/DIV .. .iiiri i is it c s .2 mSEC
TRIGGERHOLDOFF ......cvvviavtnnrennnss cow
TRIGGER LEVEL ........cciviiienrnns centered
VERNIER .....ovviviiiiniciiinan e ow {detent)

WAVEFORM MEASUREMENT CONDITIONS

Test condition A {Table 8-2)

«2V/0IY W2V/0IV
«2 MS/7DIV =2 M3/D1YV

1820C-A =10

Figure 8-6. Schematic 1 Voltage and Waveform Measurement Conditions



Madel 1820C

Table 8-4. Schematic 1 Signal Identifier

No. Signal Name
1 External trigger

2 Internal trigger

3 Line trigger

4 Trigger input, HF impedance converter
5 Trigger input, LF impedance converter
6 Trigger level voltage

7 Trigger ouvtput, HF impedance converter
8 Trigger output, LF impedance converter
9 Polarity .witch input

10 Polarity switch input

1" Polarity switch cutput

12 Polarity switch output

13 Polarity switch control voltage

14 Polarity switch control voltage

15 Trigger amplifier positive output

16 Trigger amplifier negative output
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Figure 8-7.

Trigger Circuits Schematic
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A2

Circuit boards have plated through
component holes, This permits s:lder-
ing from either side of the board.

REF GRID REF GRID REF GRID
DESIG | LOC | DESIG | LOC | nDESIG | LOC
Cc1 G2 | R2 G2 | R4 D-3
c2 G2 | R3 C-2 | A16 D-4
ca E-2 | R4 c2 ] ms c-3
c4 D2 | A5 D-2 1 R17 C-5
c5 C5 | Ré D2 | RiB c-3
(=] D4 { R7 D2 | M9 D5
c7 CBE | R8 D4 | 5'A c-3
41 €5 | A9 03 | stB c3
P1 O4 | Ri0 D3 | s1C c4
Qat 0-3 | R D2t WU 0D-3
Q2 C5 | R12 D3 | VR 0-3
A1 82 | Ri3 D3

1330C =R = [

Figure 8-8. A2 Components Locator

Service Model 1820C

VOLTAGE MEASUREMENT CONDITIONS

».emove signat from EXT INPUT (if any).

Set all pushbuttons out {blue band showing).

Set other controls as follows:

TIME/DIV ...t v s it n e .. .. .2 mSEC
TRIGGERHOLDOFF .........ccon ... e eans . COW
TRIGGER LEVEL ........co v e ivnerse- centered
VERNIER ............. Ceare e cw (detent)

WAVEFORM MEASUREMENT CONDITIONS

Test condition A {Table 8-2)

ese OV

OVanse

2v7/ DIy SV 201V
2ZMS/DIY 2 MS/ DIV

wea OV

“ - EEXR k4

Qv/IoIv Ay /DI 2V/0Y
2 ZMS/ DIV aa MS/DY «2MS/ DIV

1820C-m =12

Figure 8-9. Schematic 2 Voltage and Waveform Measurement Conditions
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Maodel 18200

Table 8-6. Schematic 2 Signal Identifier

No Signal Name
15 Trigger amplifier positive output
16 “.Trigger amplifier negative output
17 Single sweep control voltage
i 18 Trigger enable control voltage
| 18 Free-run enable voltage
20 Dual Schmitt output
21 Free-run trigger
22 Rear panel gate output
} 23 Mainframe gate output
24 Integrator control signal
25 Feedback ramp
26 Holdoff ramp
. 27 Holdoff control voltage
| . 28 Vernier control voltage
29 Ramp output
A Integrator to TIME/DIV switch connection {C)
B Integrator to TIME/DIV switch connection (RC)
c Integrator to TIME/DIV switch connection (holdoff C)
I
2
; !

Ty,

.“ggﬁ.;— SR CNN LR N,

i
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Service Model 1820C

Circuit boards have plated through A4 6
6 componery holes. This permits solder-
ing from either side of the board.

, REF .| GriD | REF ) GrID| REF |GRID
056 | Loc | pesis |roc | oesic | Loc
P2 E-a |cR2 B3 |Rs E6
ca E3 |cRa 83 |Re D4
€A D-1 |CR4 83 |m7 o6
cs B4 |CcRi 83 |Rs c4
c6 E-3 | CRE 84 |R9 B-1
c? E2 |cR? c5 |R10 82
cs E3 |1 E3 A1 8-3
co €2 |a1 25 {R12 83
cio 82 |R1 05 |R13 g3
cH Ba |R2 04 |R14 83
c12 B5 |R3 E4 RIS c4
CR1 82 | R4 €4 |R16 c4

1820C = R=13

Figure B-11. A4 Components 'Locator




Model 1820C

Table 8-6. Schematic 3 Signal Identifier

No Cignal Name

2 Vernier control voltage

A Integrator to TIME/DIV switch connection (C)

B Integrator to TIME/DIV switch connection (RC)

C Integrator to TIME/DIV swirch connection (holdoft C)

gimp by,
el T aks Nl SR

e BT LTI  L IG B FETY ATN# J I g o O EM

im et | e b i e SR L T - e e W W T

T R



|wou|.~rsanmon aWMITCH ASSY

---O

!

Referace degnatians wilhin ssuembins
are abbrereated Add au3tmbly detigrabsa
&% prafis In form compiate Catignafien
kg W e pstemBy A2 o AZRD

Sy |

Service

_____ e v o e mm . e e = = = am = B T T e e St i |
r— == H '
r
AAS J‘)-—LO QO——O—
oreo i —o~lo
K
[ — 2 ANV —0 —0 o—
m 1 RO —
F] | ot o 208 o o o ¢
R b =YY 33
E (e 160K —0 o o :{ |
~n D — e |
USEC (1 o—¢ Py |
800K o Lo o—
1 Ri4 003 3UF
05 o 'R —0 —° o—r—i
|
o—* CR2 0 —O Ot I
CR3 —0 —0 o0— ¢8 |
=1 + | <O33UF '
o—t CR4 t —0 —0 o it
0—.{
-
r [_‘Z] 00— CRS ) —0 O--v
)
-0 —0 o—
CRE c9
[z} | o— o S3ur .
G2 | o —° — 1
wsee | | 9 — °
SR , *»—0 cio
[_.T_-l O + 4TUF
! p——s rs——0 o0 - —¢
E o I + 1
—0 ;
el | o v
- L)
O
(23] o— T]
o o TUF
o S o .
. 1
[ | o —o o |
2] O CRT 0 — ° ¢12 :
22UF
SEC ¢ ot o o o 1
el o | |+ |
< :
o— = : A AP —_0 .0
| " RIS RIB + i
. aM 4N l
seg tilew \P:- )
~ . FOR STMA0LS - — A7 Sl - - - _— -
AND Canvextins, [-  ~my - Y 4 7,902 \5/ o _ __ PARTSON THIS SCHEMATIC
- o N ﬁ:? Ra0 Pwlg frrorl P Y (" Y \/mpz Al A4 [CHASSIS
3 -100v_P Jl_Pi W e —_— | F----- O ) (e -
| S e e D e
2RR . I 1o ) ¢33 |¢i1-12 |os2
3220 &% i X I I RN \ ‘ L 181 gl'il-r R4.6
1 1
WIRE DESTINATIONS el N oy [/,2/ NS 5 0 820 ! : Pznz ™ b
S, 7 32 rdld (:) @ 5t
2 @ — : : l i LY , = 0s2 :'|I
SCHEMATIC L;;}YOR HEN ' l[ sis ° - -100 2 2 2
NUMBER NUMBER : ! [PoamaiN assy Monu:_v = U \FroA1 YT

1820C TIMEZCIV SWITCH 120%A

1820C -0 -4

3

Figure 8-12.

TIME/DIV Switch Schematic

813




Wy
T -12.6Y TO
| FRONT
L - 100y | PANEL
)(9‘” [t4]
N m
— N o ——— -
;’.o .'i’.° MODE ASSY
o - |2.EY
]
i
Rig8
¢ 100
I v . -—126V4
L ce
"|: OILF
= )
|
4y
' i
1
! A o + 18V
c7 :
2.20F
!
I PO
L_YATz=A

TO VERTICAL
PLUG -IN
r o —

-12.6¥HIV 100V - 100V GN”

AALKA

VERTICAL CONNECTOR

P

FROM OSCILLOSCOPE
MAINFRAME

P
r TR

- I2-6VH5VHDOV-|OOV M0

v
AL

8 20 '3 28 23 '3
NN - /L\ /\ — - - Ao AN -/\/‘P
1T Tr T [P/0AS] MAINFRAME CONNECTOR ::'o s -7
L]
| i
|
PRON =~ -} -1~ - R A
/\_j\._/\__/\.j\ _J . - R _/,\_/\h_/k N
-3 &+ 9 4
e
P/OWD

[ 1
P/Q A4 | INTEGRATOR SWITCH ASSY |
]

-100v !

VN

\ N
bt A
P70 43 ---V—-ﬁ—fdr

— 1246V

Al
ar
o
~
(-]

> R90
r 36

L Cc2!
"« OIUF

proeie =1 2.6V
)

R9 & R92
10 2 100

c23
cz2 =4
“OIUF 3".01ur

!

'l“‘fc L e "'l?tso p—— -

2.6V e IVA ity e B VC 4 + 15V $—n 4 18vg O L e 1eae
- T
L c2a Leas L ez 1 c27 Leces L cas 1UF «OIUF
I 2.20F OWF  F22uF  TTLOWF e F 55 ]

2 R93 < R94
210 > 00 > o

$ RIS iR
|

— ke e o

= +100V

>
3R 2 R100 |
2470
2 )
H&VB-‘DC—S)OE_:'_. + 100V, b= -100VA

= -|00V

[Ps0 A1 MaIN AssY ]|,

Figure 8-13 Direct Voltage Distribution Schematic

- e r————
1920C OC YOLT DISTE® 12094
1920C-0-3a

w INT DISPLAY
(-100v}

Raferance denigratisns wiihin B31ambies
we shbitniated Add pysemdly dynipaatisn
8% pratix to faim comptate
[wg. Wl susemby A2 i3 A20Y)

UL LRESL.
CwRQR STMBOLS

7" AND CONMENTIONS,
R | -

PARTS ON THIS SCHEMATIC

Al A2
€20-32 |C6-7
JI1-3 JE
Ll P

R89-100i RIB -9

.3} As
n NONE
Pt

A5 JCHASSIS
1 w129
PI




Service

Model 1820C

REV(a

o182y
e L3 665(}&: &
ISZRC-R=-I%
-
Figure 8-14. A3 Components Locator
&‘;?nﬁrA_-.\\ ) cm-ﬂ’%,{ \
L3 b o \cmac- m-a
:.’a @ G @ @ 8 @ é\’!
AS

1820C~R~4

8-14

Figure 8-15. A5 Components Locator




Model 1820C

Table 8-7. Schematics 5 and 6 Signal [dentifier

No. Signal Name
22 Rear panel gate output

23 Mainframe gate output

29 Ramp output

3 Alternate trigger (mainframe to vertical)
K7 Chopped blanking {mainframe to vertical}
33 Beam finder {mainframe to vertical}
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