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CERTIFICATION

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 States Nationa!l Bureau of Standards, tc the extent allowed
by the Bureau's calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY AND ASSISTANCE

This> Hewlett-Packard product is warranted against defects in maierials
and workmanship for a period of one year from the date of shipment.
Hewlett-Packard will, at its option, repair or replace products which prove
to be defective during the warranty period provided they are returned
to Hewlett-Packard, and provided the preventive maintenance procedures
in this manual are followed. Repairs necessitated by misuse of the product
are noi covered by this warranty. NO OTHER WARRANTIES ARE EX-
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANT-ABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT
LIABLE FOR CONSEQUENTIAL DAMAGES.

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

t

For any assistanc!e, contact your nearest Howlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.
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SAFETY SUMMARY

The following general safely precautlons must be obgerved during ail phases of operalio., service,
and repair of this Instrumant. Fallure to comply with these precautions or with specliic warnings
elsewhera In this manusl violates safely standards of design, manufaclure, and Intendad uze of the
instrument. Hewleti-Packard Company assumes no liabllity for the customer’s falluic to comply

wilh these requirements.

GROUND THE INSTRUMENT.

Tc minimize shock hazard, the instrument chassis and cabinet must be connecled to an eleclrical
ground. The instrument .is eyulpped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical oullet or used with a three-contact
to two-contact o-.apler with the grounding wire (green) firrnly connected to an electrical ground
{safely gruuad) at, the power outlet. The power jack and matling plug of the power cable meet
Internationil Electrotechnical Commission {IEC) safely standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

‘Do nat operate the instrumant in the presence of flammable gases or fumes. Operation of any

elect: al Instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIHCUITS.

*Operating personnel must not remove inslrument covers. Component reptacement and internal

adjustments must be made by qualified maintenance personnel. Do not replace components with
power cable connecled. Under certain conditions, dangerous voltages may exist even with lhe
wower cable removed. Yo avoid injuries, always disconnect- power and discharge circuits before

tnuching them.
DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjusiment unless another person, capable of rendering first aid
and resuscitation, is present,

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.
Because of the danger of introducing additional hazards, do not install subsliute parts or perform

any unauthorized modification to the instrument. Return the strument to a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede potentially dangerous procedures throughout this
manual. Instructions contained in the warniigs must be tollowed.

| WARNING I

Dangerour voitages, capable of causing death, are present in this Instrument.
Use extreme caution when handling, tasting, and adjusting.

§51-1/76
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Model 1825A

Table 1-1, Specifications

.MAIN TIME BASE

Swuep
Ranges: 0.05 us/div to 1 s/div (23 pomnona) inl,
2, 5 sequence, 3% accuracy with vermer in cnh-
brated position,
Vemler: continuously variable between ranges,
extends slowest sweep to at least 2.5 s/div, Front
panel light indicates when vernier is not in CAL
position,
Magnifler: {on mainframe) expands fastest sweep
to 5 ns/div, nbcumcy £6%.

Sweep mode
Normal: sweep is tnggered by an internal, exter-
nal, or power line signal.
Automatle: bright baseline displayed in gbeence
of trigger signal. Triggering is same as Normal
except low frequency limit is 40 Hz,
Single: in Normal, sweep occurs once with same
triggering as Normal; reset pushbutton arms
sweep und lights indicator; in Auto, sweep occurs
once each time reset pushbutton is pressed.

DELAYED TIME BASE .

Delayed time base sweeps after a time delay set by
Main time base and Delay controls. Delayed tiine
buse is triggered on first trigger pulse after set delay
orautomatically triggers after set delay when delayed
fevel control is in detent position.

Swiep

Ranges: (.05 us/div to 20 ms/div (18 positions) in

1, 2, 5 sequence. 3% accuracy.

Magnlifier: (on mainframe) expands fastest sweep

to & ns/div, nccuracy 5%.

Delay (before start of delay sweep).

Time: continuously variable from 50 ns to 10 s.

Accuracy: :0.75% of differentisl delay 2 minor

divisions of delny dial.

Time [ltter: 0.002% (1 part in 50,000) of maximum

delay on each range.

TRIGGERING

Internak: refer to vertical amplifier plug-in specifi-
‘entions.

External: dc to 50 MHz on signals 50 mV p-p or
more increasing to 100 mV p-p at 100 MHz and 150
mV p-p at 150 MHz.
Line: power line frequency signal. (Main only.)
Level
Internal: at any point on the vertical waveform
displayed.
External: continuously vanable from+2Vto—-2V
on cither slope of trigger aignal, from +20 V to
—20 V in *10 setting.
Slope: pushbution sclects either positive or negative
alope of trigger signal.
Coupling: front panel selection of AC, DC, HF
Reject, or LF Reject.
AC: attenuates signals below approx. 20 Hz,
LF reject: attenuates signals below approx. 16
kHz.
HF reject: atienuntes signals above approx. 156
kHz.
Trigger holdotf: time between sweepa continuously
variable, exceeding one full sweep on all ranges.
(Main only.)

TRACE INTENSIFICATION

In Main sweep mode intensifies that part of main
time base to be expanded to full screen in delayed
time base mode. Rotating time base switch from
OFF position activates intensified mode,

CALIBRATED MIXED SWEEP

Combines Main and Delayed sweeps into one dis-
play. Sweep is started by the Main time base and is
completed by the faster Delayed time base. Delayed
sweepstartis aligned with start of intensified marker.

GENERAL

OPERATING ENVIRONMENT

Temparatura: 0 to +55°C.

Humlidity: to 95% relative humidity at 40°C.

Altitude: to 4600 m (15 000 ft).

Vibratlon: vibrated in three planes for 15 min. each
with 0.254 mm (0.010 in.} excursion, 10 to 55 Hz.

WEIGHT: net, 1.8 kg (4 Ib): shipping 2.7 kg (6 lb).

10
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‘Model 1825A

General Information

SECTION |
GENERAL IWFORMATION

1-1. INTRODUCTION.

12, The Hewlett-Packard Model 1825A 1ime base and
deiay generator is designed for uee in HP 180-series
mainfromes and provides sweep speeds ranging from
0.05 ps/div to 1 s/div in 23 ranges. Delay times are
continuously variable from 50 nanoseconds to 10
seconds and are accurate to 0.75% with extremely low

. jitter of ! part in 50,000. Also, a calibrated mixed
sweep mode is provided. A mainframe X10 magnifier
increnses sweep-speed capability to 5 ns/div with 5%
accuracy.

1-3. This manual contains installation and operating

| instructions, as well os maintenance information for

+
I
¢

: '| K

the 1825A. Instrument specification and procedures
‘for verifying proper operation are included. Proce-
.dures are also included for adjusting the inatrument

.'i ‘to its performance specifications. Schematic dingrams,
Ly

the theory of operation, and troubleshooting informa-
tion nre provided for use in maintainirg the instru-
ment, ‘

14, This section of the manual contains the perform-
ance specifications for tlhe 1825A and instrument and
manua] identification information.

1-5. SPECIFICATIONS.

I-6. Table 1-1 is a complete list of the 1825A critical
-necifications that are controlled by tolerances. Any

changes in specifications due to manufacturing, design,
or troceability to the U.S. National Bureau of Standards
are included in table 1-1 or on 1 manual change sheet
included with this manual. The manual and manuzl
change sheet (if any) supercedes all previous informa-
tion concerning specifications of the 1325A,

1-7. INSTRUMENT AND MANUAL INDENTI-
FiCATION.

1-8. Instrument identification by serial number is lo-
cated on the .cor panel. Hewlett-Packard uses a two-
section serial number consisting of a four-digit prefix
and a five-digit suffix, separated by a letter designating
tha country in which theinstrument was manufactured.
{A = US.A.; G = West Germany; J = Japan; U = United
Kingdom.)

1.9. This manual applies to instruments with a seriaf
prefix number as shown on the title page. If changes
have been made in the instrument since this manual
was printed, a "Manunl Changes” supplement sup-
plied with the manual will define these changes. Be
rure to record these changes in your manual. Back-
dating information in Section VII adapts the manual
to instruments with serial numbers lower than that
shown on the title page. Part numbers for the manunl
and the microfiche copy of the manua! are aiso shown
on the title page.

J




nstallation Model t825A

VERTICAL HORIZONTAL
PLUG-IN PLUG - 1IN
PLUG LOCKING BAR JACK LATCH RELEASE

BULKHEAD
CONNECTORS LUGS LATCH

TOQO=A=-23A

Figure 2-1. Plug-in Mating
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Instailation

SECTION Il
INSTALLATION

2-1. INTRODUCTION.

2.2 'This seetion contains informuation and instructions
necessary for installing and interfucing the Model
1820A. Included are initial inspection procedures, in-
stallation instructions, and procedures for repacking the
instrument for shipmer.t.

2-3. INITIAL INSPECTION.

9.4, This instrument was carefully inspected both
mechanieally and electrically before shipment. It should
he free of mars or seratches and in perfect electrical
order upon receipt. To confirm this, the instrument
should be inspected for physical damage incurred in
transit. If the instrument was damaged, file a claim
with the car-ier. Check the electrical performance of the
instrument using the performance tes. procedures out.
lined in Section V. If there is damege or deficiency, see
the warranty in the front of this manunl.

2-5. PREPARATION FOR USE.

WARNING §

Read the safety summary at the front
of the manual before installing or opera-
ting the instrument,

24, The 1825A and the vertical plug-in unit must
be locked together before installing them into o 180
series oscilloscope muainframe. This procedure is
explained helow. Power for the 1825A is supplicd by
the oscilloscope mainframe,

NOTE
The 1825A will mate with any vertical
plug-in of the 180-series and will opernte
in any mainframe of the series,
2.7, Install plug-ins as follows:
a.  Move locking bar to rear (figure 2-1),
b. Fit vertical plug-in plug into horizontal plug-in
jack, making certain bulkhead connectors and gpuide

lugs are aligned, Prass plug-ins firmly together.

c. After aligning front and rear panels, push
locking bar forward.

. Lift up latch release and rotate latch down-
ward, Insert plug-ins into oscilloscope.

¢e. Rotate Intch upward and push forward to lock.
2-8. REPACKING FOR SHIPMENT.

2.4, If the instrument is to be shipped to a Hewlett-
Packard Sules/Service Office for service or repair,

“attach n tag showing owner (with address}), complete

instrument serial number, und a description of the
service required,

2.10. Use the vriginal shipping carton nnd packing
material, If the original packing material is not avail-
able, the Hewlett-Packard Sales/Service Office will
provide information and recommendations on materials
to be used,
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Model 1825A

“:

L

10.

11.
12.

13.
A
1.

DISFLAY. Selects sweep display mode:
MAIN, MIXED, or DELAYED.

Delayrd TIME/DIV. Selects sweep speed of
delayed time bage in 18 ranges. Has an OFF
position.

Delayed TRIG LEVEL. Selects point on delay-
ed trigger signel that starts sweep. Also selects
DELY'D STARTS AFTER DELAY.

INTENS RATIQ. Adjusts intensity difference
between main and delayed sweep when DIS-
PLAY g set to MAIN and delayed TIME/DIV ‘s

not QFF.

DELAY. Selects time delay between start of
main swaep and start of delayed sweep.

Delayed POS/NEG. Determines whether pos-
itive or negative slope of trigger signal starts
delayed sweep.

Delayed LF REJECT. Attenuates delayed trig-
ger signals helow 16 kHz.

Delayed HF REJECT. Attenuates delayed trig-
ger signals above 15 kHz.

Delayed +1/+10, Selects attenuated or un-
attenuated delayed trigger signal.

Delayed INT/EXT. Selects trigger signal from
vertical plug-in or from delayed EXT INPUT

connector. i .

Delayed EXT INPUT. BNC connector for ap-
plying delayed trigger signal,

Delayed AC/DC. Selects direct or capacitive
coupling or delayed trigger signal.

{LINE. Seclects line triggering for main sweep.

| i
Main AC/DC. Selects direct or capacitive cou-
pling :Kor main trigger signal.

16.

16.

17.

18,

19,

20,

2L

22,

23,

24,

25.

26.

27,

29.

Wain EXT INPUT. BNC connector for applying
main trigger signal.

Main LF REJECT. Attenuates main trigger sig-
nals below 15 kHz.

Main HF REJECT. Attenuates main trigger sig-
nels ahove 15 kHz,

Main +1+10. Selects attenuated or unattenvated
main trigger signals,

Main INT/EXT. Selects trigger signal from
vertical plug-in or from main EXT INPUT con-

nector.

Main POS/NEG. Determines whether positive
or negative slope of trigger aignal starts main
sweep,

AUTQ/NORM, Selects automatic sweep start
or triggered sweep start for main eweep.

SINGLE. Selects single sweep operaticen for
main sweep.

RESET. Rearms sweeg after single sweep oper-
ation,

HCOLDOFF. Adjusts time between end of one
min sweep and arming of next,

VERNIER. Permits selection of sweep speeds
belween calibrated ranges of main TIME/DIV
awitch, "

RESET lamp. Indicator lights when main sweep
is armed. '

UNCAL: lamp. Indicator lights whe'r main
sweep is rotated out of calibrated pasition,

Main TRIG LEVEL. Selects point of trigger
signal that storts main swevp.

Main TIME/DIV. Selects sweep speed of main
sweep in 23 ranges.

27

29 ! 2

ELAYED
TRIG LEVEL

28 MAIN

TRIG LEVEL

26

, STARTS AFTER DELAY

nhtthsw

CDELAY oL x Q)

NG

25

24

23
22
2t

REMEC
LF HF.

il
TINPUE

‘ \\ . ﬁzn;jiuu‘&gpw

i2 ]

(VB2SA TIME/RASE AND DR AY GENERATOR
7I' / /
I 14 i3

5

18E3A-A-3=1+-T8

Figure 3-1.
Front Pane! Controls and Connectors
3-0
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Uperation

SECTION Il
OPERATION

3-1. INTRODUCTION.

32, This section provides general operating instruc-
tions und applications information for Model 1825A.
Included are power and warmup ir formation, func-
tional identifiention of all controls and connectors, and
applications information,

3;3. INSTRUMENT CAPABILITIES.

34, The 1825A provides a time base with sweep
speeds ranging from 0.05 us/div to 1 s/div. Stable,
accurate time disy '=vs are provided in main, delayed,
and mixed moades wili  xternal trigger capabilities
varying from 50 mVY (ut §0 MHz) to 150 mV (at 150
MHz). ‘

1

35, Trigger level controls on main and delayed
sweeps allow selection of the triggering point on the
desired portion of the signal for almost every mea-
surement applieation, Also, the +10 function provides
a wide dynamie range of triggering in both external
and internal modes of operation.

3-6. External trigger sensitivity of ) mV for both
main and delayed sweeps allows a 10:1 divider probe
to be used to reduce circuit loading ot the trigger pick-
off point.

3-7. GENERAL OPERATING
TIONS.

3-8. igure 3-1 shows the instrument front panel and
provides functional descriptions of operating controls,
indicators, and cunnectors, Trigger signal requirements
are listed in table 3-1.

INSTRUC-

3-9. INITIAL TURN-ON PROCEDURE. To place the
1825A into operation, perform the following steps:

a. Install 1825A and vertical plug-in unit into
oscilloscope mainfrar e (refer to Section [1).

b. Set mainfrnme INTENSITY control fully
counterclockwize.

c¢. Set mainframe magnifier to XI.

d. Set mainframe DNSPLAY rontrol to internal
position.

e. Set 1825A controls as follows:

TIME/DIV(main) .........ccvvvvvnnn. I ms
AUTO/NORM . ...t

DLY'I} STARTS
AFTER DELAY

TRIG LEVEL (delayed) . ..

INT/EXT (main). ... covvrve v e INT
HOLDOFF .......o.oovvii o, fully cow
AC/DC (main), ... e e 1C
POS/NEGmain).........oooevvent . VOS

£ Apply power to mainframe oscillorcope and
allow J0-minute warmup period.

g, Adjust mainframe INTENSITY and FOCUS
cantrols for sharp, just visible trace,

3-10. OPERATING INFORMATION.

3-11. AUTO VERSUS NORM. In AUTO operation, the
sweep free-runs in the absenc: of a trigger signal,
displnying n bright baseline. A trigger of 40 Hz or
higher overrides AUTO operation and produces a
stable presentation. (Adjustment of the main TRIG
LEVEL control may be necessary for a stable display.)
If the trigger signal is less than 40 Hz or exceeds 25
milliseconds, NORM operation must be used. A trig-
per signal is always needed in NORM opecation to
generate a sweep.

1so fi

L2
o

n
o

MV —- P-P AMPLITUDE

25 30 7% 100 125 120

MHZ —»

FOESA = R =}

Figure 3-2. External Trigger Requirements

3-12. AC VERSUS DC. AC coupling removes the de
level of trigger signals und attenuates signals below
approximately 20 Hz. The main LF REJECT switch

31
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Table 3-1 Trigger Signal Requirements

SWEEP TRIGGER' TRIGGER MINIMUM TRIGGER
MODE [SOURCE| COUPLING AMPLIYUDE LEVEL SLOPE
LINE | FIXED
20 Hz =100 MHz »1/2 div | In «1 In <10
of vertical deflection Adjustable | Adjustable
INT DC: de to 150 +2V to 20 V to
NORM MHz. Z2v | 20V
AC: 20 Hz to 150
MHz
EXT REJECT LF: 15
kHz to 1560 MHz
REJECT HF: de
to 30 kHz See figure 3-2
M N :
A LINE _ : . FIXED S
N 40 Hz —100 MHz >1/2 div | In +1 In +10 r
of vertical deflection Adjustable | Adjuztable F’
INT | DC:10Hzto ,‘f
AUTO 150 MHz
AC; 40 Hz to f‘;
150 MHz "
EXT REJECT LF: 15 2V to 20V to P:
kHz to 150 MHz —2V 20V ‘
REJECT HF; 40
Hz to 30 kHz See figure 3-2 +
SINGLE Single may beselected nfter setting up any display or
INT DC: de to 150 See Vert Ini ¢l In +10 -
MHz MANUAL
AC: 20 Hz to
150 MHz
D | norM | EXT | REJECT LF: 15 OVte | 2Vt
F kHz to 150 MHz —20V -2V
L REJECT HF: de
1‘} to 30 kHz See figure 3-2
E
DI pLyn No Function Automatically triggered No Function
STARTS nt end of delay
AFTER
DELAY
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atienuates signals below approximately 15 kHz and
can be used to prevent power line frequency ripple
fromn triggering the sweep. The main HF REJECT
switch attenuates signul nbove approximately 16 kHz
and can be used to prevent high frequency noise
from triggering the sweep.

3-13. INTENSITY RATIO. A convenient front-panel
control is provided so that the user can adjust the
intensity rutio between the main and the delayed
sweep, To adjust the intensity ratio proceed as follows:

a. Accomplish paragraph 3-9.

b. Set vertical plug-in channel A VOLTS/DIV
control to 2 V/div.

e. Contect mainfram. 10 V calibrator signal to
vertical plug-in channel A INPUT connector.

d. Set 1825A AC/DC controls to DC position,

e. Set main TIME/DIV control for desired dis-
play.

f. Adjust inmin TRIG LEVEL control for stable
display.

g. Set delayed TIME/DIV control and DELAY
control to intensify points of interest.

h. Adjust INTEN RATIO screwdriver adjust-
ment for desired ratio of intensity between main and

delayed sweep.

3-14. APPLICATION.

3-15. TIME DIFFERENCE MEASUREMENTS. To men-
sure the time difference between two points of
interest, proceed as follows:

B Tl e e R . \ o L

Operation

n,  Accomplish paragraph 3-9.

h. Connect signal of interest to verticnl INPUT
connector,

c. Adjust vertical controls und time base con-
trols for stable display.

d. Set time base DELAY control te 0.5,

e. Set delayed TIME/DIV control to intensify
desired portion of display.

f. Adjust DELAY control to intensify first point
of interest.

#. Set time base DISPLAY contrul to DELAYED
position.

Y. Adjust DELAY control to set point of in-
terest on selected verticnl graticule line.

i. Note DELAY control setting,

j. Set time base DISPLAY control to MAIN posi-
tion,

k. Adjust DELAY control to intensify second
point of interest.

1. Set time base DISPLAY control to DELAYED
position,

m. Adjust DELAY control to set gecond point of
interest on same vertical graticule selected in step h.

n. Note DELAY control éetting.
0. To determine time difference between first
an! second point of interest multiply main TIME/

DI * setting by difference between DELAY settings
recorded in steps i and n.

3-3/(3-4 blank)
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Theory

SECTION IV
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2. This section runtains functional descriptions key-
ed to an overall block diagram. A detniled explanation
of circuit functions, keyed to the schematics, is pro-
vided nfter the block dingram discussion. Following
this, complete cycles of operation {for various modes)
will be discussed. The hlock dingram and the sche-
matics are located in Secticn VIIL

4-3. MAIN SWEEP BLO/:K DIAGRAM.

4-4. MAIN TRIGGER CONDITIONER. 'The main trig-
ger conditioner group contains the switching circuitry
required to select the shape of the main trigger.

4-5, MAIN IMREDANCE CONVERTERS. Two imped-
ance converters are employed to provide n means of
removing an interfering componer.. from the main
trigger signal. The main HF impedance converter
attenuates frequencies below approximately 156 kHz,
The main LF impedance converter attenuates fre-
quencies atove approximately 16 kHz. An interfering
signal component can be removed by disabling one of
the impeduance converters,

4-6. MAIN TRIGGER AMPLIFIER AND POLARITY
SWITCH. The main trigger amplifier and polarity
switch group provides » means of amplifying and
switching the polarity of the main trigger signals.
Switching is required to permit triggering on either the
positive or negative slope of the displayed signal.

4.7. MAIN DUAL SCHMITT. The main dual Schmitt
inhibits the trigger signal during u main sweep cycle
and permite triggering of a new sweep only after
termination of a sweep cycle.

4-8, MAIN INTEGRATOR GATE. The main integrator
gate is o dual input Sehmitt trigger that provides a
gating pulse to the main integrator. It also provides
gating pulses to a rear panel connector on the oscillo-
scope mainfrume, In NORM, the main integrator gate
prohibits the sweep from free-running in the absence
of a trigger signal. In AUTO, sweep free-running is
permitted, providing a baseline display on the cacillo-
scope CRT in the absence of a trigger signal.

4-y, MAIN 10 V SCHMITT. The main 10 V Schmitt
controls the main dual Schmitt and the auto and look-
out groups, ensuring the start of the main sweep at the
proper time and prohibiting further triggering du:ing
the sweep cycle.

4-10. MAIN INTEGRATOR. The main integrator con-
tains o Miller integrator und the gating circuitry
required to clamp and unclamp the integrator, as re-
quired. When uneclamped, the integrator generates a
linear ramp that is used as the main time base for the
oscilloscope. The main ramp is also provided to & rear
panel connector on the oscilloscope mainframe,

4-11., HOLDOFF DRIVER AND READER. The holdoff
driver and reader function as impedance matching
devices. The driver matches the output of the inte-
grator to the holdoff charging circuit. The reader
matches the holdoff charging circuit to the input of
the main 10 V Schmitt.

4-12. AUTO AND LOCKOUT. The auto and lockout
group permits the main 10 V Schmitt to trigger the
sweep in the absence of a trigger from onc of the trig-
ger inputs,

4-13. MAIN SWEEP SWITCH AND VERNIER. The
main sweep switch selects the required integrating
capacitors and resistors for each range (TIME/DIV).
The vernier provides a varinble charging voltage to the
integrater to permit selection of sweep frequencies
between the calibrated ranges.

4-14. INTERNAL TRIGGER PICKOFF. The internal
trigger pickoff group connects sync signals from the
vertical plug-in to the trigger conditivners. Isolation
between the two trigger conditioners is nlso provided.

4-15. DISPLAY SWITCH. The display switch group,
consiating of the MAIN and DELAYED DISPLAY
switches, connects the main ramp, the delayed ramp,
or both to the oscilloscope mainframe. The display
switch group also provides control voltage to the gate
Schmitt and intensify group.

4-16. GATE SCHMITT AND iNTENSIFY. The gate
Schmitt and intensify group takes the main integrator
gate, the delayed integrator gate and a de¢ voltage
selected by the INTENS RATIO control and combines
them into a composite gate to control the intensity of
the oscilloscope CRT.

4-17. DELAYED SWEEP BLOCK DIAGRAM. The de-
layed sweep circuit groups function identicelly as
those of the main sweep circuit groups, except as
explained in the following paragraph.

4-18. COMPARATCR. In the comparator, the main
ramp is compared with a voltage selected by the cali-
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brated DELAY control. This makes possible the
precise selection of either the rrming point (triggered
mode) or the starting point (delnyed atarts after delay
mode) of the delayed renp.

4-19. DELAYED STARTS AFTER DELAY. When the
DELAYED TEIG LEVEL control is set to DLY'D
STARTS AFTER DELAY, the delayed starts after
delay group permits the delnyed control Schmitt to
trigger the delayed dual Schmitt. This provides a trig-
ger for the deluyed integrator in the absence of a
delayed trigger signal.

4-20. THEGRY OF OPERATION.

4.21. The circuits of Model 1625A are dingrammed on
schematics located at the rear of this manual. Each
explanation will be keyed to one or more of these
schematics.

4-22. MAIN TRIGGER CONDITIONER, The main trig-
ger condit.oner circuits (schematic 1) consist of AIS1A,
AlIS1B, A1S2A, Al1S2B, AIS4A, ALS4B, and associ-
ated components. Line, external, and internal triggers
are brought in on lines (1), @. and @ respectively.
The outputs are on lines (4) and (©).

4-23, The main INT/EXT switch selects a trigger
from oscilloscope vertical plug-in or from some ex-
ternal device ¢eonnected to the main EXT INPUT con-
nector,

424, The main +1/+10 switchh connects the selected
input directly or through n 10:1 divider to the imped-
ance converter,

4-25, The main HF REJECT switch applies a bias to
the gate of A1Q1, disabling the HF impedance con-
verter.

4-26. The main AC/DC switch connects the selected
input directly or capacitively to the LF impedance
converter. The HF impedance converter is always
capacitively coupled through A1C2.

4-27. ‘'The main L¥ REJECT switch grounds theinput
to the LF impedance converter (A2U1).

4-28. The LINE switch connects a 60-Hz signal from
the oscilloscope mainframe by way of line @ to the
LF impedance converter. It also applies a disabling
bias to the HF impedance converter,

4-29. MAIN IMPEDANCE CONVERTERS. Th- main
HF impedance converter is & high-impedance input,
low-impedance output, noninverting amplifier con-

i
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sisting of FET amplifier A1QI und grounded collector
amplitier A1Q2, Its input is on line @ and its output
is on line @ The amplifier can be disahled by apply-
ing —12.6 volts to the gate of A1QI by way of A1S2B,
AIS2A, and ALRS or by woy of A184B.

4-30. The mumin LF impedance converter is a high-
impedance input, low-impedance output, inverting
amplificr consisting of operational amplifier A2UN
und emitter follower A2Q1. [ts input is on line @ and
its output is on Yine (7). The amplificr is disabled by
grounding its input through switches A152B and
Al1S4B,

4-31. MAIN TRIGGER AMPLIFIER AND POLARITY
SWITCH. The main trigger amplificr is o two-section
differentinl amplifier with the polarity switch he-
tween the two sections, The input section consiste of
differential amplifier AIUIQI/AIUIQ2 and current
source A1U1Q3. Inputs are from the mnin impedance
converter Jines @ and @ Outputs are to the polarity
switch on lines @ and .

4-12. The polarity switch consists of two common-
base am,lifiers with common inputs and cross-coupled
outputs. One amplifier (A1Q3 and A1Q6) is turned on
when the POS/NEG switch is set to POS. The other
amplifier (A1Q4 and AlQ5) is turned on when the
POS/NEG switch is set to NEG,

4-33, The output section consists of differential
amplifier AIUIQ4/ALUIQ5 nnd current source
A1U1Q86. Resistor AIR25 udjusts the main  gger sen-
sitivity and its setting is critical for proper operntion
of the main dual Schmitt,

4-34. MAIN DUAL SCHMITT. The main dual! Schmitt
{schematic 2) consists of gates A1U2A and A1U2B,
with nssocinted biasing and feedback circuitry. The
main dual Schmitt is controlled by signals on lines

and from the main trigger amplifier and on
line (18) from the main 10 V Schmitt.

1

4-35. In the quicscent state, the voltage on line
is low and, assuming the main POS/NEG switch
is set to POS, line is high and line is low. As
long us one of three lines ( , , or @ ) i3 high,
line (21) (main dual Schmitf output) will Be high.

4-36. The output of A1U2A will go low when the
trigger pulse causes line to go low. Because of
feedback through A1R35 and current limitations in
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the output of the trigger amplifier, the output of
ALU2A will remaoin low ns long as line is low,
With line @ low, all three lines to A1U2B are low
causing line @ to gn low. This cendition will remain
until line @ goes high (at the end of the sweep
eycle),

4-37. MAIN INTEGRATOR GATE. The main integrator
gate is n Schmitt trigger consisting of A1Q10 on one
side nnd paralleled A1Q8 and A1Q}9 on the other side.
The two inputs are on line from the main dual
Schmitt to the hase of A1Q? and on line from the
auto and lockout dircuit to the base of A1QS.

4-38, When the main AUTQ/I~ORM switch is set to
NORM, +15 volts on line disables A1Q8. When
line @ goes high, the outputs of the main integrator
gate (lines . , and @ ) go more positive.

4-39. When the AUTO/NORM switch is set to AUTQO,
A1Q8 is enabled and line (23) from the auto and lock-
out circuit controls the gate, Thus the outputs of the

main integrator gate on lines @ . ,and @ can
be controlled by inputs on either lines @ or @ .

4-40. MAIN 10 V SCHMITT. The main 10 V Schmitt
consists of %Schmitt trigger ATQ3/ATQM, current
source A7Q5, emitter follower A7Q2, and lamp driver
A7QL. In the quiescent state the output or. line @ is
low. When the main sweep starts, the output from the
integratoy rises and eventuslly causes the 10 V
Schmitt to change states and line @ (driven by
A7Q?2) goes high. As long oe line is high, further
triggering is prevented.

4-41, When the outpuc of A7Q3 is low, ATQ1 con-
ducts and RESET lamp DS1 lights. When the output
of A7Q3 is high, A7TQl is turned off and DS1 goes out.

4-42, MAIN INTEGRATOR. The main integrator con-
sists of ABQ1 through A9QT. The circuit is made up of
a standard Miller integrator (A9Q4 and A9Q5) with a
current source (ASQ6), an operational amplifier
{A9U3) for drift control, a reset control (A9Q2A and
A9Q2B), current switch (A9Q1 and A9Q3), und ar.
emitter follower (A9Q7).

4.43. Assume the circuit to be in the quiescent state
with A9Q1 off and A9Q3 on. All the current from the
integrating resistor is flowing in A9Q3. A trigger
couses line @ to go low nnd A9Q1 turns on. This

Theory

causes ASQ3 to turn off, permitting the integrating
capucitor to start charging toward the negative
charping voltage. The ramp at the output of AIQDL
st~ t8 rising (positively).

4-44. As the ramp rises, it drives A9Q2B toward
cutoff and the decreasing current in A9Q2B causes
the current in A9Q2A to incrense. At o time deter-
mined by the upper threshold of the main 10 V
Schmitt, line returns to the high state and A9Q1
tirns off while A9Q3 turns on. The integrating capac-
itor starts discharging through A9Q3. This causes the
ramp at the collector of A9QH to start falling. As the
ramp fulls, the current in A9Q2B increases while the
~urrent in A9Q2A decrcases. This change continues
until the integratiug capacitor has discharge to the
point where only (and ali of) the current from the
integrating resistor is flowing in A9QJ, estehlishing a
condition of equilibrium in A9Q2B and A9Q2A.

4-45, The design of the circuit is such that equilib-
rium is cstabliched when the base of voltages of
A9Q2I anri A9Q2A are eaual. Beeause the base of
A9Q2A is tied to ground, equilibrium is established
at 0 volt.

4-46. The voltage follower A9U3 is an operational
emplifier with the base-emitter junction of A3Q5 in
its feedbuck path. It sets the emitter of A9Q5 to
approximately —6 volts, The irovut voltage to the
integrntor is a function of the —100-volt power supply.
The output voltage of A9UJ is also a function of the
—100-volt power supply. This relationship is used to
cancel drift from the —100-volt supply.

4.47. HOLDOFF DRIVER AND READER. The holdoff
diiver (ATQ8 and A7Q9) and the holdoff reader
(ATQ6 and A7Q7} function ns impedance matching
devices for the holdoff circuit. The holdoff charging
circuit consists of the front panel HOLDOFF control
R2, ATR17, and the selected holdoff capacitor on A8.

4-48. AUTO AND LOCKOQUT. The auto and lockout
circuit consists of A1Q7, AICR5, und A1CR6. When
AUTO/NORM switch is set to NORM, the line @
input to the main intcprntor gate is disabled because
Al1Q8 is back biased by +15 volts applied through
AICR6. When AUTO/NORM switch is set to AUTO,
AICRG is back biased. However, as long as A1Q7 is
turned on, +15 volts is applied through AICR5 and
Al1QS8 remains back biased.

4-3
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4-49. In the quiescent state, the NOR output of
AlUZB (line is low. Incoming trigger pulses
cause AIU2B to change states and line @ goes high,
charging A1C6. Because the NOR output of A1U2B
has no pulldown resistor, AI1C6 cannot discharge
rapidly. As long as trigger pulses (40 Hz or greater)
are pres}-elt, AlIC6 does not discharge enough to
allow A1Q7 to turn off. If trigger pulses are removed,
A1C6 will finally discharge to the point where ALQ7
turns off. Now, the next pulse from the 10 V Schmitt
will turn A1Q8 on nnd the resultunt pulse on line

will initiste a sweep. In this manner, a free-run-
ning baseline is displayed in the absence of trigger
pulses.

4-50, MAIN SWEEP SWITCH AND VERNIER. The
main sweep switch (schematic 7) is a foursection
rotary switch, ABSL, The vernier circuit consists of
ABUI and front-panel VERNIER control R3. Switch
section ABSIA switches calibration resistors. The
integrating resistors are switched by ASSIB. The
integrating capucitors are switched by ABSIC. The
holdoff capacitors are switched by ASSID. A fixed
voltage reference point for the integrating circuit is
provided by ASU!l when the VERNIER control is in
detent. It provides n variable (unecnlibrated) voltage
reference source when the VERNIER control is out
of detent,

4-51. DELAYED TRIGGER CONDITIONER. The de-
layed tripger conditioner circuits (schematic 3)
consist of A1S2C, A182D, A1S3A, A1S3B, AISSH, and
associated components. External and internal triggers
are brought in on lines and respectively. The
outputs are on lines and .

4-52. The delayed INT/EXT switeh selects o trigger

" from the oscilloscope vertical plag-in, or from some

external device connected to the -lelayed EXT INPUT
connector,

4-53. The delayed <+1/+10 switch connects the
selected input directly or through a resistive 10:1
divider to the impedance converters.

4-54. The delayed HF REJECT switch applies a bias
to the gate of A1Q1! to disable the HF impedance
converter,

4-55. The delayed AC/DC switch connects the se
lected. input directly or capacitively to the LF imped-
ance converter. The HF impedance converter is
always capacitively coupled through A1C7.
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456, The delayed LF REJECT switch grounds the
input to the LI impedance converter,

4.57. DCLAYED IMPEDANCE CONVERTERS. The
delayed HF impedance converter is a high-impedance
input, low-impedance output, noninverting amplifier
consisting of FET amplifier A1Q11 and grounded col-
lector amplifier A1Q12, Its input is on line and its
output iz on line . 'The amplifier can be disabled
by applying —12.6 volts to the gate of A1Q11 by way
of A182C, A182D), ALR54 and AIRAH,

4-38. 't'he delayed LF impedance :onverter is a high-
impedance input, lov-impedance output, inverting
umplifier consisting of operational amplifier A2U2
and emitter follower A2Q2. Its input is on line

and its output is on line .

4.59. DELAYED TRIGGER AMPLIFIER AND PGLAR-
ITY SWITCH. The delayed trigger amplifier is a two-
section differential amplifier with the polarity switch
between the two sectiuns. The input consists of dif-
ferentinl amplifier ALUIQL/AIUIQ2 and current
source A1U3Q3. Inputs are from the delayed imped-
ance converters on lines and . Outputs are
to the polarity switch on lines @ and (42).

4-60, The polarity switch consists of two common:
base amplifiers with common inputs and cross-
coupled outputs, A1QL3 and ALQI6 are one nmplifier
pair. A1Qi4 and ALQLb are the other pair, Depending
on the position of the delayed POS/NEG awitch, one
amplifier is enabled and the other is disabled.

4-61. The output section consists of differential
amplifier ALUIQS/AIUIQE and  current  source
A1U3Q4. Resistor ATRG68 adjusts the delayed trigger
sensitivity and its setting is critienl for proper opera-
tion of the delayed dual Schmitt.

4-62. DELAYED DUAL SCHMITT. The delayed dunl
Schmitt (schematic 1) consists of OR gates A1UBA
and AlUSH with biasing and feedback to cause them
to function as Schmitt triggers. The delayed dual
Schmitt is controlled by pulses on lines @ und
from the delayed trigger amplifier and on line @
from the delayed control Schmitt.

4-63. In the quiescent state, the voltage on line @
is low and, nssuming delayed POS/NEG is set to POS,
line is high and line is low, As long as one

of three lines (@, @, and ) is high, line @

{delayed dual Schmitt sutput) will be high.
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4-64. The output of AIUSBA will go low when a
positive-going trigger pulse causes line to go low.
Because of feed back through A1R81 and deliberate
current limitations in the vniput of the trigger ampli-

fier, the output of A1USB will remoin low as iong ap

line ‘s low. When line @ gaes lew, bhoth lines to
A1U4B are low so line goes low. This condition
will remain until line

@ goes high at the end of the
delnyed sweep cycle,

4-65. DELAYED INTEGRATOR GATE. The delayed
integrnty~ gate is o Schmitt trigger consist'ng of
AIQL7 und ALQIS. Pulses on line (51) control the
state of the circuit. [ts output pulse on line @initi-
ates the delayed sweep.

4-G6, DELAYED 10 V SCHMITT AND DELAYED CON-
TROL SCHMITT. The delayed 10 V Schmitt trigger
consists of ABQ1 and _ABQ2. In the quiescent state,
the output on line is low. When the delayed
sweep starts, the output from the integrator rises and
eventually corsses the threshold of the delayed 10 V
Schmitt, causing it to change states ond line kDes
high. Line also goes high. As long ns line @ i8
high, further triggering is prevented.

4-67. Integrated circuit AlU4 functions as the de-
layed control Schmitt. Its purpose is to prevent trig-
gering of tne delayed integrator until after the
coincident pulse is received from the comparator on
line . At the end of each sweep cvcle, line
goes high and line @ follows. Because of feedback
through AIR79, lines @ and are held high even
after line relurns to the low state, As long as line
is high, line is held high. At a time deter-
mined by the setting of the DELAY control, the
comparator initintes a pulse and line poes low.
Both inputs to ALU4 being low, line (50) goes low.
The next trigger pulse after the coincident pulse
operates the dual Schmitt as described in paragraph
4-62.

4-.68, DELAYED INTEGRATOR. The delnyed inte-
grator consists of ASQI through ASQ1LL, The circuit is
made up of a standard Miller integrator (ASQ8 and
A5Q9) with current source (A5SQ4) a reset control
(ABQS and AHQT), n current switch (ABQL0 and
A5Q1D), and two emitter followers (ASQ3 and A5Q5).

469, Assume the circuit to be in the quiescent
state with ABQ11 off and A5Q10 on. All the current
from the integrating resistor is flowing in A5Q10. A

"Theory

trigger causes line to go low nnd AGQ11 turns on,
This causes ABQIO to turn off, permitting the inic-
prating  capacitor to start charging toward the
negative choerging voltage, The ramp at the output of
ASQSB starts rising (positively).

4-70.  As the ramp rises, it drives ABQ6 toward cut-
off and the decreasing current in AHQG &mses the
current in ABQ7 to incrwse, At a time determined
by the upper threshold of the dsinyed 10 V Schmitt,
line @ returns to the high state and A9RII turns
off while ABQLO turns on, The integrating capacitor
storts discharging through ASQ0. This causes the
ramp at the collector of ASQB to start falling, As the
ramp falls, the current in AGQF increnses while tho
current in ABQ7 decreases. This change continues
until the integrating capacitoe hns discharged to the
point wiere otly (and all of) the current from the
integrating resistor is flowing in ASQ10, establishing
a condition of equilibrium in ASQ6 and ABQ7.

4-71. The design of the circuit is such that equilib-
rium is established when the base voltages of ABQG
and A5SQ7 are equal, In all display modes except
mixed, the reference voltage at the base of Al1Q7 is
zero (ground), Becnuse the base of ABQT is grounded,
equilibrium is established at 0 volt,

472, In mixed mode, the main ramp from the main
integrator is applied to the base of ARQT via line

. The muin ramp becomes the reference voltage
to which the delayed integrator resets, making the
mixed display possible,

4-73. DELAYED STARTS AFTER DELAY. The delayed
starts nfter delay circuic consists of S1 {(ganged with
the delayed TRIG LEVEL control), AICR12 and
A1CR13. The circuit permits the delnyed sweep to be
enabled by the output of the comparator in the
ahsence of a delayed trigger. It does this by applying
ground througﬁ 56 and AICRI12 to line @ and
through S6 and A1CR13 to line . This holds both
lines low. When line goes low, line goes low
and the delayed integrator gale changes states to
initiate the delayed sweep.

4.74. DELAYED SWEEP SWITCH. The delayed sweep
switch circuit (schemaltic 7) contains a rotary switch
and 2 voltage reference source. The rotary switch has
four sections. The calibrating resistors ure switched
by A4S1A, the integrating resistors by A4S1B, and
the integrating capacitors by A4S1C. Section A3S1D
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disables the delayed sweep in the OFF position of the
delnyed TIME/DIV control.

A-75. INTERNAL TRIGGER PICKOFF. The internal
trigger pickoff circuits (schematic b6) provide a com-
pensated attenuntor between the trigger output and
main and delayed trigger conditioners. Isolation
between the two trigger conditioners is nlso provided
by emitter followers A2Q3 and A2Q4 The rriistor/
capacitor network in the base of A2Q3 imns the
attenuator.

4.76. The input from the vertical plug-in is on line

. The input to the main trigger conditioner is on
line @ The input to the delayed trigger conditioner
is on line .

4-717. COMPARATOR. The comparator circuitry
(schematic 6) is made up of operational amplifier
A9U1, comparator ASU2A and A9U2B, Schmitt trig-
ger A9U2C aud A9U2D, and emitter follower AQU2E.

4-78. Operational amplifier A9U1 has the DELAY
control in its feedback path. Its output voltage is a
function of the setting of the DELAY control and of
the —100-volt power supply. Drift in the —100-volt
power supply causes drift in the main ramp and a
change in the IR drop across A9R38. The change in
IR drop ncross A9R38 caused by puwer supply drift is
inverted at the output of A9UI, cancelling the drift in
the main sweep ramp. The amount of delay is selected
by setting the voltage on the base of A9U2A with
calibrated DELAY control R7. The mein ramp is ap-
plied on line to the base of ASU2B. When the
voltage of the ramp rises to equal the voltage selected
by the DELAY control, n pulse is generated at the out-
put of the comparator. The pulse is shaped by Schmitt
trigger A9U2C and ASU2D. Emitter follower ASU2E
serves gs isolation between the comparator and the
output line to the delayed control Schmitt.

4-79. DISPLAY SWITCH. Integrator outputs and con-
trol voltages are selected by the display switch to set-
up the sweep modes. The display switch circuitry con-
sista of two 3-section pushbutton switches and a
potentiometer. Section A3S1A, B, and C is the MAIN
DISPLAY switch and A3S1D, E, and F is the DE.
LAYED DISPLAY switch.

4-80. Inputs to the switch are; —12.6 volts, the main
ramp on line , and the delayed ramp on line .
Qutprta arer muiiz gate enable voltage (—12.6 volts)
on line @. delayed gute enable voltage (—12.6 volts)

4-6
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on line , delnyed resct reference voltage {main
rimp or ground) on line , and selected ramp out-
put on line .

4-81. When neither switch is pressed, the sweep
mode is in main, Switch sections AJSID and A3S1A
connect —12.6 volts to line to ennble the main
gate, The main ramp is connected through A3S1E and
A3RI to line @ and to the oscilloscor mainframe.
The deliy od reset reference line (line éﬁ)\ is ground-
ed through AJSIF.

4.82, When only the MAIN DISPLAY switch is
pressed, the sweep mode i8 also in main, Switch sec-
tion A3SLA connects —12.6 volts to hne to enahle
the main gate, All other connections are the same asin
paragraph 481,

4-83. When only the DELAYED DISFLAY switch is
pressed, the sweep mode is in delayed. Switch sec-
tion A3S1D connects —12.6 volts to line to en-
able the delayed gate. The output of the main inte
grator, line , is disconnected by A3SIE. The out-
put of the delayed integrator, line , is connected
through AJSIF and AJR] to line and to the
oscilloscope mainframe. The delayed Teset reference
line (line ) is grounded through AJSIF and
A3SI1C.

4-84. When both switches are preseed, the sweep
mode is in mixed. Switch section AJSIA connects
—12.6 volts to line @ to enable the main gate, Switch
section AS1D connected —12.6 voits to line @ to
enable the delnyed gate. The output of the delayed
integrator (line }is connected through AJS!F and
A3R1 to line @ and the oscilloscope mainframe,
The main ramp {line ) in connected by A3S1C and
AJSIF to the delaved reset reference line {line ).

4-85. GATE SCHMITT AND INTENSIFY. The gate

Schmitt and intensify circuits (schematic 5) form a
cornposi‘e gate to control the grid of the oscilloscope
CRT. The circuits consist of a Schmitt trigger (A1Q2!
and A1Q22), an enable gate for the Schmitt trigger
(A1Q20), a differentinl amplifier (A1Q24 and A1Q25),
and two emitter follower switches (A1Q19 and A1Q23).

4-86. With no sweep (either main or delayed), both
A1Q22 and A1Q25 are turned off and the output on
line (composite gate} is high, turning off the CRT.
When either A1Q22 or A1Q25 turns on, the voltage
decreases on line @ and turns the CRT on. Turning
both A1Q22 and AIQ25 on together will turn the CRT
on harder (intensified).
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4-.87. In the quiescent state, A1Q22 is turned off.
A1Q20 and A1Q21 are turned on, The circuit hns been
designed so that n pulse (square wave) from the main
integrator to the base of A1Q20 will set the circuit
midway between the upper and lower hysterisis
limits, The Schmitt trigger is enabled and a emall
differentinted pulse on the base of A1Q21 wili cause
it to change states. The sequence of events for main
made is illustrated in figure 4-1. A1Q19 has been
aetivuted by —12.6 volts applied_t» the emitter. At
time t, a pulse arrives on line g&é from the main
integrator pate. The lending ediT of the pulse is
differentiated in the en.*ter circuit of A1Q19 and ap-
plied to the base of AIQ2l. Since hoth conditions
required to aclivate the Schmitt trigges are present
simultancously, the Schmitt trigger changes states
and the composite gate on line falls, turning on
the CRT.

4-88. Removing the main integrator gate pulse from
the base of A1Q20, or.applying a positive-going pulse
to the base of A1Q21 will resei the Schmitt. At the
time ty (figure 4-1) the main integrator pulse is
removed. The trailing edge is differentinted in the
emitter circuit. Since two conditions are present,
either of which will reset the Schmitt trigger, the
Schmitt trigger resets and the composite gate is
terminated, turning off the CRT.

INTEGRATOR o

GATE

Ti T2
1
1
§
|

|
[}
1
BASE .
OoF AlQ2l V
3
COMPOSITE __ M |

GATE

1923A-A-13%

Figure 4-1. Sequence of Events, Main Mode Gate

4.89. In delayed mode, A1QI19 is disabled by re-
moval of —12.6 volts from line . A1Q23 is enabled
by —12.6 volts on line . The sequence of events
for delayed mode is shown in figure 4-2. At t,, the
main integrator gate is applied to the base of A1Q20 on
line . , enabling the Schmitt trigger. Following
time t;;the main ramp is compared with a seiected

Theory

voltage in the comparator. At time ty, the sclected
voltage nnd the main ramp coincide and the comparn-
tor output pulse initintes an output for the delayed
integrator gate. ‘The delayed integrator gate pulse on
line @ is applied to the base of A1Q23. The pulse
is differentiated nnd applied to the hase of A1Q21,
The Schmitt trigger now changes states. The com-
posite gate falls, turning on the CRT. Also at time
to, A1Q24 turns off and A1Q25 turns on. This action
further increases the composite gate, giving the ndded
brightness to the CRT display required by the faster
delayed sweep, At time ty, the delayed integrator
gate terminates. Its trailing edge is differentinted in
the emitter circuit of A1Q23 and applied to the base of
AlQ2Z1. This resets the Schmitt trigger and the dif-
ferentinal amplifier, terminanting the composite gate
and turning off the CRT. The sequence of events he
tween ty and t, continue to take place but, becaus

the CRT has been turned off, they are not displayed.

Tt T2 T3 TI4
MAIN @ I |
IN EGRATOR —
GATE

1
t
DELAYED @ i
!
I

INTEGRATOR ~— -
GATE \

BASE
OF AlQ2!

COMPOSITE

GATE

- -

|
|
'
I
I
I
I
|
)
1

b

CINESA=A-28-1-TH

Figure 4.2, Sequence of Events, Delayed Mode Gete

490 In' mixed mod:, both ALQLY and A1Q23 are
activated by application of —12.6 volts on lines

and . The sequence of events for mixed modes is
illustrated in figure &A! time t the main inte-
grator gate on line (25A) is sorlird to the base of
A1Q19, enabling the Schimitt trigger. ‘The leading cuge
of the main integrator gate pulse is differentiated in
the emitter circuit of A1Q23 and applie? to the base of
A1Q21, causing the Schmitt trigger to change states.
The composite gate falls and the CRT turns on.

17
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Following time tl; the main ramp is compared
with a selected voltage in the comparator. At time tn,
the selected voltage and the main ramp coinecide and
the comparator output pulse initiates an output from
the delnyed integrator gate. The delayed integrator
gate on line is npplied to the base of A1Q23.
Since the Schmitt trigper 's already set, the differen-
tinted pulse on the base of A1Q2] has no effect, how-
ever the delayed inlegrator gate on line turns
AlQ24 off and A1Q25 on. This action increases the
composite gate and the brightness (intensifiention) of
the CRT. At lime ty, the delayed integrator gate
terminates. The trailing edpge is differentinted in the
emitter cireuit of AI1Q2 s and applied to the base of
ALQ2Y, The Schmitt to'grer resets, terminating the
composite gate and turning off the CRT, The sequence
of events hetween ty and ty continue to take place
but, hecause the CRT is turned off, the events are not
displayed.
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Figure 4-3. Sequence of Events, Mixed Mode Gate
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4-91. CIRCUIT OPERATION.

192, ‘The information in the following paragraphs is
provided in order to tie together all the information
yresented previously in this section. This is accom-
pished by following certain functions through a com-
plete cycle of operation,

Muodel 1826A

4-93, MAIN INTEGRATOR OPERATION IN NORM.
This discussion enn be followed on schematie 2 and,
in less detail, on the block dingram,

494, Setting the muain AUTO/NORM switch to
NORM disables line input to the main integrator
gate (base of A1QB). Assume all circuits to be in the
quiescent state, Lines and are low, Line

is high.

495, A posilivegoing trigger pulse is  received,
causing line @ to go low. Becnuse all three inputs
(lines , Urd , and ) nre now low, the out-
put (line @) goes love, The main integrator gate
changes states aud line \25) goes low. The low con-
dition on line (\@ turns A9QL on, A9Q1 takes the
current formeriy flowing into ASQ3, unclamping the
integrator and allowing the main sweep ramp to start.

486, As the ramp rises, it is eonnected through hold-
off driver (ATQ8 and ATQ9 and holdoff reader
(AT6 and ATQT) to the main 10 V Schimitt, causing
it to change states. Line goes high, causing line

to go high. 'The main integrator gate changes
states and line @ poes high. A9Q1 turns off nnd the
integrating capacitor discharges through A9QD, ter-
minating the ramp.

4-97. The trigger holdoff liming circuit keeps the
output of the holdoff reader high for a length of time
determined by setting of HOLDOFF control R2,
Puring this time, the main 10 V Schmitt remains in
its sot state. The high condition on line @ keeps the
main dual Schmitt disabled, and retriggering of the
sweep is prevented,

4498, Finally, t' e holdoff timing circuit dischurges to
the point where the output of the holdoff reader
pasases through the lower threshold of the main 10V
Schmitt. The main 10 V Schmitt resets, and line
returns Lo its low state. The next positive-going trig-
ger transition will operate the main dual Schmitt and
the entire cycle will repeat,

4-99, FREE-RUN MAIN INTEGRATOR OPERATION,
The purpose of free-run operation is to provide a
vigible trace on the oscilloscope CRT in the absence
of trigger pulses, To start this discusston, assume the?
the main AUTO/NORM switch is set to AUTO, the
sweep: has just been triggered, but there are no
further incoming trigger pulses. Follow this discussion
on schematic 2.
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4-100. Al 1Liputs to the main dual Schmitt are low,
50 *he NOR vutput of ALU2B (line ) is high. The
auto and lockout (A1Q7) is turned on and applying a
disabling bias to the main integrator gate (base of
ALIQH). The rump rises and causes the main 10 V
Schn "t to change states, Line @gncs high. The
/NOR output of A1UZB hay no pulldown resistor so
line @ cannot go low immediately. At the end of
the holdoff period, the main 10 V Schmitt resets and
line (18) gocr low. The output of the nuto and lock-
out ramps downward on line . finally crossing the
threshold of the main integrator gate and causing
line to go low. This again starts the rum?,. As
long s no trigger nulses oeews; line cannot go
high and the main 10 V Schmitt will trigger the main
integrator gate,

4-101, TRIGGERED MAIN INTEGRATOR OPERATION
IN AUTO. Assume that the circuit is free-running as
described in paragraph 499, An incoming trigger
causes all inputs to the main dual Schmitt to 3o low
and consequently, line @ goes high. When line {20
is high, the nuto and lockout disables the line Q}
input to the main integrator gate and free-running
cannot oceur. When one or more inputs to the main
dual Schmitt goes high, line cannot go low for
ahout @ milliseconds becouse the capacitor (A1C6)
must discharge through a finite resistance. As long
as trigger pulses continue te arrive, the auto and lock-
out will keep the line @ irput to the main integr itor
gute disabled. The discharge time of the auto lock-
out charging circuit is such that trigger pulse fre-
quencies above approximntely 40 Hz will retrigger
the sweep before ALC6 ean discharge,

4-102, SINGL- SWEEP. Normally the main 10 V
Sehmitt is set by the main ramp and reset at the end
of the holdoff time, When the SINGLE switch is
pressed, the lower hysteresis limit of the Schmitt is
shifted. It will set normally upon application +f the
ramp but will not reset at the end of the holdulr time,
Pushing the RESET button will momentanly restore
the original lower hysteresis limit and permit the
muin 10 V Schmitt to reset.

4-103. DELAYED INTEGRATOR QPERATION IN DE-
LAYED MODE, The discussion can be followed on
schemntic 4 and in less detail, on the block dingram,

4-104. Assume all circuits to be in the quiescint

state. Lines @ and @ are low. Lines , @

s e ey Y R mm e e .
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and @ are high, At n time determined by the set
ting of the DELAY control, a pul *» is received on line

from the comparator. Because both inputs to
ALU4 have pone low, its output (line ) gaes low.
Both inputs to AIUBA are now lew, so ils output goes
low. When o trigger pulse arrives, line goes low.
Both inputs to AIUBB are now low so its output (line
@) goes low. This sets the delayed integrator gate
and line groes low, turning on ASQLL. Transistor
ABQ11 draws the current formerly drawn through
ABQ10. This action unclamps the integrator and the
ramp starts.

4-105.  As the ramp rises, it crosces the lower thres-
hold {(on line @) of the delnyed 10 V Schmitt,
enusing it to set. Line poes high nnd resets oll
Schmitts in the path to line . As the romyp falls,
the delayed 10 V Schmitt resets and line @ goes
low, This condition will remanin until another com-
parator pulse arrives, followed by a trigger pulse. If
the deluyed TRIG LEVEL control has been set to
DLY') STARTS AFTER DELAY, lines @ and

are hold low by u ground through AICR12, AICR13,
and S6. In that case, no trigger pulses are required
and the circuit is activated solely by the coincident
pulse on line from the comparator,

4-106. MIXED MODE SWEEP OPERATION. This
discussion ean be followed on schemuties 2, 4, b, nnd
6. The sequence of events is illustrated in figure 4-4
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COMPOSITE /

RAMP 23R - A~ 2%

- - e = A =

Figure 44, Sequence of Eveats, Mixed
Mode Sweep Operation

i

4-107. Because the delayed integrator is able to
function both as a voltage follower (linear amplifier

49
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with a gain of 1} and as an integrator, it is possible to
take the composite ramp from the output of the delay-
ed mtegrntnr The action starts with the generation nf
the ‘main integrator gate. At time ty, the output of

the main integrator gate circuit (line (25) on sche-

matic ) falls and initintes the main ramp. The main |

ramp is routed on line @ {schematic 6) through the
display switch and then on line to the base of
AGQ7 (schematic 4). At this time the delayed inte-
vrator is clamped and will operate ns a véltage fol-
lower. The main ramp on the hase of AGQ7 nppeors

on the compositc ramp Jine (Iino.).r v

4-10

! ' 1
' 1

! Mudel 1826A

4-108. At time ty, the cnincident kpulse from the
comparator triggers the delayed integrator gate which
unclamps the delayed integrator. At this time, the
reference voltage for the delayed integrator is point
i~ (figure 4-4) on the maiu ramp. Therefore the de-
lnyed ramp stnrth rising from that point. At time tg,

the delayed swuep terminates but can fall onIy to the
delnyed reference point which, nt this timy, i point
Y on the main ramp. The cvents between t qund ¢t

continue but, hecause the osrilloscope CRT turns
off at the termination of the delayed integrator gate
they are not displayed.

Y
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Performance Check
Table 4-1. Recommended Test Equipment

Type Model Characteristics For
QOscilloscope Performance Check
Mainframe HP 180-scries No substitute and Adjustments
Oscilloscope Performance Check
Verticnl HP Model 1205A Dual channel, 100 MHz and Adjustments
Monitor HP 1B80-series |
Oscillosecope with plug-ins Gerieral purpose, 100 MHz Performonce Check
Qucillator HP Madel 200C/D | 40 Hz to 300 kHz Performance Check

VHF Qscillator
Attenuator
Sampling
Voltmeter

Time-mark
Genetutor

Power Divider
Sampiing Tee

50-0hm
Termination

9-in. BNC
Cable (2)

44.in. BNC
Cable (2)

BNC Tee

HP Model 32008

HP Model 8491A

HP Model 3406A

HP Model 226A
HP 11549A
HP 11063A

RHP 16100C

HP 10502A
HP 10501A

HP 1250-0781

150 MHz
20 dB, 160 MHz
50 mV, 50 kHz to 150 MHz

50-ns to 1-sec time marks
§50-0hm, 160 MHz

Accommodate sampling probe
50 ok:ms, 150 MHz

50 ochms, BNC nale to BNC male
50 chms, BNC male to BNC male

50 ohms

and Adjustments
Performance Check
Performance Check
and Adjustments
Performance Check

Performance Check
and Adjustments

Performance Check

Performance Check

Performance Check

Performance Check
and Adjustments

Performance Check
and Adjustments

Performance Check
and Adjustments
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Performiunce Check

SECTION V
PERFORMANCE CHECK AND ADJUSTMENTS

5-1. INTRODUCTION.

| WARNING '

Read the Safety Summary ot the front of
this manual before .nstalling or operating
the instrument,

5-2, This section contnins step-by-step procedures for
checking instrument performance and for making all
internal ndjustments. Performance checks should be
made in numerical sequence for best results. Also
included are test setup illustrntions and a list of
recommended test equipment.

5-3. EQUIPMENT REQUIRED.

54. A complete list of required test equipment and
nceessories is given in tahle 6-1. Tect equipment equiva-
lent to that cecommended may be substituted, provided
it meets the required characteristics liated. For best
results, use recently ealibeated test equipment.

5-5. PERFORMANCE CHECKS.

66, The performance checks given in this secticn are
suitable for incoming inspections, p sventive main-
tenance, and troubleshooting. The checks are destgned
to verify the published instrument specifications. Per-
form the checks in the order given, and record the mea-
sured information on the performance check record at
the end of this scction,

5-7. ADJUSTMENTS.

6-8. The adjustment procedures are arranged in a
recommended sequence, While most adjustments may
be made independently, it is recommended that adjust.
ments be made sequentially as a number of adjustments
are directly related to preceding or following adjust-
mients.

5-9. PERFORMANCE CHECK RECORD.

5-10. Fach measurement point in the performance
check is repeated in the performance check. record.

he pages miy be removed for filing. The first time
the performance check is made, enter the results on
the performance check record and file it for future
reference,

5-11. FRONT-PANEL CONTROL SETTINGS.
5-12. The control settings listed below are to be used
for each performance check and ndjustment procedure.
[f o control is to be set to another position, it will he
listed in the procedure, After the completion of each
performance check or adjustment procedure, return
controls to the initinl settings.

Control Position
TIME/DIV (mainj ................ H mSEC
TIME/DIV (delayed).................. OFF
DELAY inl)...ocovveneene ol .00
AUTO/NORM ................ ..., AUTO
TRIG LEVEL (main)............. midrange
TRIG LEVEL (delayed) ............ DLY'D

STARTS AFTER DELAY
INT/EXT (main)..............ooenae INT
DISPLAY.....ooooii s, MAIN
All other pushbuttons .. ........ out position

5-13. PERFORMANCE CHECK PROCE-
DURES.

5-14. INITIAL PERFORMANCE CHECK. Accomplish
initinl performance check as follows:

a. Install 1825A with vertical plug-in into oscitlo-
scope mainframe,

b. Turn on mainframe power rad allow 30 mixu-
utes warm-up for stubilizntisn

NOTE

Set osciiioscope and vertical plug-in con-
trols for a suitable trace on CRT.

c. Rotate main TIME/DIV control through all
positions. Trace shall be visible at all sweep speeds.

d. Release main DISPLAY switch,
e. Engage delayed DISPLAY switch.

f. Rotate delayed TIME/DIV control through all
positions. Trace shall be visible at all swewp speeds.

g. Release delayed DISPLAY switch; cangage
main DISPLAY switch.

| M|
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h, Set 1825A controls ns follows:

TIME/DIV (main) ....... ....... 50 uSEC
TIME/DIV (delayed).......... vov.s D USEC

i. Rotate DELAY dial from ccew position to ew
position, Intensified line (approximately 1-division
long) shall move from left to right on trace.

j. Set 1825A controls as follows:

TIME/DIV (main) ................ I mSEC
TIME/DIV (delayed)............. 20 uSEC

k. Using DELAY dial, move start of intensified
portion of trace to center praticule line.

. Engage both main and delayed DISPLAY
switches. Left half of CRT display shall be at main
sweep sperd and right half of CRT display shall be at
delayed sweep #peed.

m. Release delayed DISPLAY switch.

n, Turn INTENS RATIO fully ccw. There shall
be no visible trace.

o. Readjust INTENS RATIO for desired contrast.

p. Rotate VERNIER control out of detent.
UNCAL lamp shall light,

q. © VERNIER control to detent position,
r. Set 1825A controls as follows:

TIME/DIV{main) ............... 50 mSEC
SINGLE ... engaged

i, Press RESET switch. One sweep shall occur
and RESET lump shall light during sweep.

t. Set 1825A front-panel controls to initial set-
tings.

5-15. MAIN TRIGGER LEVEL BALANCE. Main trig-
gering shall be stable for both polarities with
100-mV p-p signal.

Equipment Requlired:
Oscillator
Attenuator
44-in. BNC cable
Two 9-in. BNC cables
BNC tee

5-16. Check main trigger level balance 1s follows:

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

52
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Figure 5-1. Main Trigger Test Setup
h. Set vertical channel A VOLTS/IDIV control
to 0.1 V/div.

c. Set 1825A main INT/EXT trigger switch to
EXT.

d. Adjust oscillator for 1-kHz, 1-divisin display.

e. Adjust vertical position control to center dis-
play.

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

g Bisconnect test equipment,

h. Set 1825A front-panel controls to initinl set-
tings,

5_-17. MAIN LOW-FREQUENCY REJECT. A 750-Hz
signal shall be attenuated below triggering level when
the main LF REJECT switch is engaged.

Equipment Required:
Oscillator
Attenuator
44-in. BNC cable
Two 9-in, BNC cables
BNC tee
5-18. Check maia low-frequency rejection as follows:

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

b. Set vertical plug-in controls as follows:

Display .....cooiiivin e chan A
Syncsource..............ovviuinnn, chan A
Sensitivity (chan A)............. 0.02 V/div

c. Set 1825A controls as follows:

e e e st ——
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AUTO/NORM................... . NORM
INT/EXT (main). .....ooovevvoveinnnens EXT

d. Adjust oscillator for 760-Hz, 3-div display.

e. Adjust main TRIG LEVEL control for stable
display.

f. Engoge main LF REJECT switch.

g. Triggering shall not uocur while varying main
TRIG LEVEL control.

h. Disconnect test equipment,

i. Set I825A front-panel controls to initinl set-
tings.

5-19. MAIN HIGH-FREQUENCY REJECT. A J00-kHz
signal shall be attenuated below triggering level when
the main HF REJECT switch is engaged.

Eqi.ipment Required:

Oscillator

Attenuator

44-in. BNC cable
Two 9-in. BNC cables
BNC tee

5-20. Check munin high-frequency rejection as fol-
lows:

a. Conneet equipment as shown in figure b-1.

b. Set vertical plug-in controls as follows:

l Display ....oooviiviirii i chan A

| SynCBOUrce.......ovvviriianiaen chan A
‘ Sensitivity (chan A)............. 0.02 V/div
. C Set 1825A controls as follows:

| TIME/DIV (Main) . oovvonenennnn.. 1 uSEC
1 AUTO/NORM................. ... NORM
| INT/EXY (maind e EXT

d. Adjust oscillator for SOOLk!-lz. 3-div display.

e. Adjus’ main TRIG LEVEL control for stable
display.

f. Engage main HF REJECT switch.

g. Trigger shall not occur whiie varying main
TRIG LEVEL control.

h. Disconnect test equipment.
i. Set 1825A controls to initial settings.

5-21. MAIN RANGE AND POLARITY. In MAIN (+1),
triggering point shall adjust smoothly to both positive

Performance Check

and negative extremes of a 4-V, p-p waveform. Trig-
ger shall ocenr on appropriate slope as indicated by
main POS/NEG switch. In MAIN (+10), the p-p trig-
ger point shall occur over a 40-V, p-p waveform.

Equipment Required:
Oscillator
44-in. BNC coble
9-in. BNC cable
BNC tee
H-22  Check main range and polarity as follows:

n. Connect equipment as shown in iigure 5-2.

b. Set vertical plug-in controls as follows:

Display .........coovivnevnen, vee.. chan A
SYNCBOUrCE . ..ot v ey chan A
Sensitivity (chan A)................ 137div
¢ Set 1825A controls as follows:
TIME/DIV ttaain) ....covevvvvens. 2 mSEC
AUTO/NOHEM ........occvivvvnnsns NORM
INT/EXT (main)........ooovvvvvnrnnns EXT
POS/NEG (main}...........covvvne . NEG

d. Adjust oscillutor for 1-kHz, 4-div display.

e. Rotate main TRIG LEVEIL eantrol. Trigger
point shall adjust smoothly along entire negative slope
of waveform.

f. Set main POS/NEG switch to POS.

g. Rotate main TRIG LEVEL control. Trigger
point shall adjust smoothly along entire positive slope
of waveform.
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Figure 5-2. Main Trigger Range Test Setup
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h. Set main +1/+10 switch to <10,

CAUTION

Before proceeding to next step, cnsure
that maximum permissible input to verti-
cal plug-i1 is at least 40 V. If not, install
attenuntor between BNC tee and vertical
input,

i.  Adjust oscillator for 40-V, p-p output,

i. Rotate main TRIG LEVEL control. Trigger
point shal] adjust smoothly along entire positive slope
of waveform,

k. Disconnect test equipment.

l. Set 1825A front-panel controls to initinl set
tings.

5-23. MAIN HIGH-FREQUENCY TRIGGERING. In
main INT, trigger shall be stable for an input of 0.5
division or greuter between de and 100 MHz. In main
EXT, triggering shall be stable on 50 mV, p-p signals
up to 50 MHz, increasing to 100 mV at 100 MHz, and
inereasing to 150 mV at 150 MHz,

Equipment Required:

VHF oscillator
Sampling voltmeter
Attenuator

50-chm termination
Power divider
Sampling tee

9-in. BNC cable
44-in, BNC cable
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Figure 53. High Frequency Triggering Test Selup
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5-24. Check main high-frequency triggering as fol-
lows:

u. Connect equipment as shown in figure 5.

h. Set vertical plug-in controls as foilows:

Display ... ... coiiiiii e chan A

Synesource........oviiiiiiiiiinns chan A

Sensitivity (chan A)................ 1 Vzdiv
e, Set 1825A controls as follows:

TIME/DIV (main) ............... .05 uSEC

AUTO/NORM ................chu e NORM

LF REJECT {main)............... engoged

d. Set mainframe oscilloseope MAGNIFIER con-
trol to Xi0.

HOTE

If upper bandwidth limit of vertieal plug-
in is less than 100 MHz, reduce frequency
appropriately for INT trigger check.

e. Adjust vhf oscillator for 100-MHz, G.5-divi-
sion display.

f. Adjust main TRIG LEVEL centrol for stable
display. Stable displny indicates proper triggering.

. Set main INT/EXT switch to EXT.
h. Set vhf oscillator for 50-MHz output,

i. Adjust vhf oscillator output amplitude fnr
180-mV rms (B0-mV p-p ot EXT INPUD as indicatd
on sampling voltmeter,

J. Adjust main TRIG LEVEL control for stable
display, Stable display indicates proper triggering.

k. Set vhf oscillator for 100-MHz output.

1. Adjust vhf oscillator output for amplitude of
360-mV rms (100-1aV p-p ut EXT INPUT) as indicated
on sampling voltineter.

m. Adjust main TRIG LEVEL control for stable
display, Stable display indicates proper trigpering.

n. Set vhf oscillator for 150-MHz output.
0. Adjust vhf ocillater output for amplitude of
530-mV rms (150-mV j~p at EXT INPUT) as indicated

on sampling voltmeter.

p. Adjust main TRIG LEVEL control for stable
display. Stable display indicates proper triggering.

q. Disconnect test equipment.
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r. Set1825A front-punel controls toinitial settings.

5-25, DELAYED TRIGGER LEVEL BALANLE. Nelayed
triggering shall be stable in hoth polarities with 100
mV p-p signal,

Equipment Required:
Oscillator
Attenuator
Two 9-in, BNC cables
44-in. BNC cable
BNC tee
5-26. Check delnyed trigger level balance ns follows:

n. Connect equipment as shown in figure 54,

b. Set vertical plug-in controls as follows:

Display ...ooovvvvvi e vreeee s chan A
S ATE - 14111 oo A chan A
Sensitivity (chan A)......... e 602 Vidiv
c. Set 1825A controls us follows:
DISPLAY.....ovevievvineee DELAYED
TIME/THV (delayed).............. 2 mSEC
INT/EXT (delayed) ................... EXT
TRIG LEVEL (main)............. midrange
DELAY (dial) ...t 0.30

d. Adjust oscillator for I-kHz, -div display.

e. Center display using vertical plug-in channel
A position contro).

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

g. [Ddisconncet test equipment.
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Figure 54. Delayed Trigger Test Setup
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h., Set 1825A front-panel cuntrols to initinl

settings.

5-27. DELAYED LOW-FREQUENCY REJECT. A 750-
Hz signal shall be attenuated below triggering level
when the delayed LF REJECT switch is engaged.

Equlpment Required:
Oscillator
Attenuator
Two 9-in. BNC cables

44-in. BNC eable
BNC tee

528, Check delayed low-frequency rejection as fol-
lows:

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

b. Set vertical plug-in controls as follows:

Display ..o, chan A
Syncsource..........ovvvimirninnns chan A
Sensitivity (chan A)............. 0.02 V/div
c. Set 1825A controls as follows:
DISPLAY.........ccoovvvinat, DELAYED
TIME/IMV (delayed).............. 2 mSEC
INT/EXT (delayed) ................... EXT
TRIG LEVEL (main)............. midrange
DELAY (dial)..............covivnnnn 0.30

d. Adjust oscillator for 750-Hz, 3-div display.
e. Adjust delay TRIG LEVEL for stable display.
[. Engage delayed L.LF REJECT switch.

Triggering shall not occur while varying
delayed TRIG LEVEL cantrol.

h. Disconnect test equipment.

i. Set 1820A front-panel controls to initial set-
tings.

5-29. DELAYED HIGH-FREQUENCY REJECT. A 300-
kHz signoal shall be attenuated below triggering level
when the delayed HF REJECT switch is engaged.

Equipmant Required:

Oscillator

Attenuator

Two 9-in. BNC cables
44-in, BNC cable
BNC tee
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5-30. Check delayed high-frequency rejection s fol-
lows:

n. Connect equipment as shown in figur: 5-4.

b. Set vertical plug-in controls ns follows:
Display ...........0.  eeerees vorr. chan A
SYNCBOULCE,, . evrvrerrninensss vorr.  chan A
Sensitivity (chan A)............. 0.02 V/div

c. Set 1825A controls as follows:

DISPLAY ... DELAYED
TIME/DIV (main) ...... R, 2 uSEC
TIME/DIV (delayed) .. ............. 1 uSEC
INT/EXT (delnyed) ................... EXT
TRIG LEVEL (main)... ......... midrange

d. Adjust oscillator for 300-kHz, 3-div display.

e. Adjust delayed TRIG LEVEL control for stable
display,

f. Engage delanyed HF REJECT switch.

£ Triggering shall not occur while varying de
layed TRIG LEVEL control.

h. Disconnect test equipment,

i. Set 1825A front-pansl controls to initial
settii. s,

5.31. DELAYED RANGE AND POLARITY. In DE-
LAYED (+1), triggering point shall adjust smoothly to
both positivit and negative extremes of a 4.V, pp
waveform. Triggering shall occur on appropriate
slope as indicated by delayed POS/NEG switch. In
DELAYED(+11), the p-p trigger point shall occur only
over the centdr 30 degrees of the delay:d TRIG
LEVEL control.

Equipment Required:
Oscillator
44-in. BNC cable
9.in. BNC cable
BNC tee
5.32. Check delayed range and polarity as follows:

a. Connect equipment ns shown in figure 5-5.

b. Set vertical plug-in controls as follows:

Display ccooovviiiirriiciininennn chan A
Syncsource........ooiiiienininnn. chan A
Sensitivity (chan A)................ 1 V/div

c. Sef 1825A controls as follows:

Model 1826A

DISPLAY ..o DELAYED
TIME/DIV (delayed).............. 2 mSEC
INT/EXT (delayed) ...oovoooeiinnttt, EXT
TRIG LEVEL (main)............. midrange
POS/NEG (delayed) ................. NEG
DELAY ial).......ocoveeiiiiient 0.30

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

e, Rotate delayed TRIG LEVEL control, Trig-
ger point shall adjust smoothly along entire negative
slope of waveform,

f. Set delnyed POS/NEG switch to POS.

g. Hotate delayed TRIG LEVEL control. Trig-
ger point shall adjust smoothly along entire pesitive
slope of wavelorn,

h. Set delayed +1/+10 to +10.

! CAUTION

Before procreding to next step, ensure
thut maximum permissible input to verti-
cal plug-in is at least 40 V. [f not, install
attenuator between BNC tee and verti-
cal input.

i. Adjust escillator for 40-V, p-p output.
. j. Rotate delayed TRIG LEVEL control, Trigger
point shall ndjust smoothly over center 30 dejrrees of
waveform,

k. Disconnect test equipment,

. Set 1825A front-panel controls to initin]
settings.
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Figure 5-5. Delayed Trigger Rar.ye Test Setup
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5-33. DELAYED HIGH-FREQUENCY TRIGGERING.
In delayed INT, triggering chall be stable for an input
of 0.5 division or greater between de and 100 MHz.
In delayed EXT, triggering shall he stable on 60-mV,
p-p signals up to 50 MHz, increasing to 100 mV at
100 MHz, nnd increasing to 150 mV at 160 MHz.

Equlpment Requlred:
VHF oscillator
Sampling voltmeter
Attenuator
Power divider
Sampling tee
50-chm terminntion
Two 44-in. BNC cables
9-in. BNC cable

5-34. Check delayed high-frequency triggering os
follows:

a. Connect equipment as shown in figure b5-3.

b. Set vertical plug-in controls as follows:

Display .oovveviieiiiriiiiiir e chan A
SYNCBOUICE...ovveriireenrenrsreres chan A
Sensitivity (chan A)................ 1 V/div
c. Set 1825A controls as follows:
TIME/DIV(main) ............... .05 uSEC
TIME/DIV {delayed)............. .05 uSEC
AUTO/NORM.......oovvivveenenns NORM
DELAY (ial}......ccovvvnvvnnerrinnen 0.30

d. Set mainframe oscilloscope MAGNIFIER con-
trol to X10.

NOTE

If upper bandwidth limit of vertical plug-
in is less than 100 MH:, reduce frequency
appropriately for INT trigger check.

e. Adjust vhf oscillator for 100-MHz, 0.5-divi-
sion display.

f. Adjust main TRIG LEVEL control for stable
display.

g. Set PISPLAY to DELAYED.

h. Adjust delayed TRIG LEVEL control for
stable display.

i. Set delayed INT/EXT to EXT.

j. Adjust vhf oscillator output amplitude for 180-
mV rms (50-mV p-p at EXT INPUT) as indicated on
sampling voltmeter.

k. Set DISPLAY to MAIN.

Performance Check

‘\l. Adjust main TRIG LEVEL control for stable
display.

©m. Set DISPLAY to DELAYED.

!

'n. Adjust delayed TRIG LEVEL control for
stuble'display, Stable display indicates proper trig-
gering.

61 Set vhf oscillator for 100-MHz output.

p. Adjust vhf oscillator output for amplitude of
360-mV rms (100-mV p-p at EXT INPUT) as indicated
on samming voltmeter.

q. Set DISPLAY to MAIN.

r. Adjust main TRIG LEVEL control for stable
display.

8. Set DISPLAY to DELAYED.

t. Adjust delnyed TRIG LEVEL control for stable
display. Stable display indicates proper triggering.

u. Set vhf oscillator for 150-MHz output.

v. Adjust vh{ nscillator cutput for amplitude of
530-mV rms (160-mV p-p at EXT INPUT) as indicated
on sampling voltmeter.

w. Set DISPLAY to MAIN.

%. Adinst main TRIG LEVEL control for stable
display.

y. Set DISPLAY to DELAYED.

z. Adjust delayed TRIG LEVEL control for stable
display. Stable display indicates proper triggering.

an. Disconnect test equipment,

ah. Set 1825A front-panel controls to initial
settings. ‘

5-35. AUTO TRIGGERING. Frequency cutoff for auto-
matic triggering shall be no greater than 40 Hz.

Equipment Required:
QOscillator
44-in. BNC cable
9-in. BNC cable
BNC tee
6-36. Cl.eck auto triggering limit as follows:

a. Connect the equipment as shown in figure 5-2.

b. Set vertical plug-in controls as follows:
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Display ..ccoovviniiiniininnn .... chan A
SYRCBOUTCe ..o ivieerieniiinrness chan A
Sensitivity (chon A)........... ... 1 V/div
¢ Set 1826A controls ns follows:
TIME/DIV (muin) .....ovvvnens s 20 mSEC
AUTO/NORM...... Cer s NORM

d. Adjust oscillator for 40-Hz, 6-div display.

e. Adjust mnin TRIG LEVEL control for stable
display.

f. Set AUTO/NORM switch to AUTO. Display
shall remain stable,

. Disconneet L st equipment.

initinl

h. Set 1820A front-panel contvnls g0
settings,

5-37. SWEEP HOLDOFF. Sweep holdoff shall be
variable to greater than 80 milliseconds.

Equipment Required:

Monitor oscilloscope
44-in. BNC cabte

538, Check sweep holdoff ns follows:
i, Connect cquipment as shown in figure 56,
b. Set 1825A main TIME., DIV control to t mSEC,

c. Adjust monitor oescitlsocope controls and
observe titne between end of one sweep and begin-
ning of next,

d. Retate trigger HOLDOPFI control fully clock-
wise, Holdoff time between sweeps shall increase to
80 milliseconds or grenter,
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Figure 5-6. Sweep Holdoff Test Setup
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e. Disconneet test equipment.

f, Set controls  to  initinl

settings.

1825A front-panel
§-39. MAIN SWEEP TIME. All main sweep ranges
shall be accurate to 3%,

Equipment Required:

Timemark generator
44-in, BNC cable
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Figure 5-7. Sweep Calibration Test Sctup

5-10. Check main sweep time accurncy as follows:
a. Connect equipment ns shown in figure -7,

b. Set vertical plug-in controls as follovs:

Display ...ooooeiiiiiiii e, chan A
SYnesource.........ovviiiiii e, chan A
Sensitivity (chan A)................ 1 Vrdiv

c. Set 1825A muain TIME/DIV control to 05

d. Sel time-mark generator for 50-ns marks.

Adjust oscilloscope position controls so that
first time mark is positioned exactly on left edge of
geaticule, Eleventh time mark shall fall on vight edge
of graticule 1.5 minor divisions,

]

f. This completes step | of table 5-2. Complete
remaining steps in table,

g. Disconnect test equipment,

h. Set 1825A front-panel controls to initial
settings. :

5-41. SWEEP VERNIER. Vernier shall reduce the
distance between adjacent pulses at least 2.6 times,




Model 1826A

Equipment Required:

Tir.~aark generator
44-in. BNC cable

5.42. Check main sweep time vernier ns follows:

a. Connect cquipment as shown in figure H-7.

t b, Set vertical plug-in controls as follows:

Display .....oovvivieien v... chan A
SYNCBOUICE . oo iveiirerrririiins chan A
Sonsitivity (chan A)................ 1 Vzdiv

e, Set 18325A main TIME/DIV control to 1
mSEC.

d. Set time-muark generator for 10-ms marks.

e. Turn sweep VERNIER fully cew. Distances
between adjacent pulses shall be less than 4 divisions.

f. Disconnect test equipment,

g Set 1825A front-pancel controls to initial

Performance Check

5-43. DELAY ACCURACY. The differentinl delay be-
tween two events, as indicated on the DELAY dinl
shall be accurate £0,75%, 0.4 division of the DELAY
dial.

Equlpment Required:

Timemark generator
44-in. BNC cable

B4, Check DELAY dial accuracy as follows:
n. Connect cquipment as shown in figure 57,

b. Set verticnl plug-in controls as follows:

Dsplay . ove i e e char A
SYNCBOUICE .. .vv e versennrnsneans chun A
Sensitivity (chan A)........cooott 1 V/div
¢. Set 1825A controls ns follows:
IMSPLAY ..o DELAYED
TIME/DIV(main) ............... 05 uSEC
TIME/DIV (delayed) ............. A5 uSEC
DELAY (i) .....covveeeiiis, 1.00

d. Set mainframe oscilloscope MAGNIFIER con-

seltings. trol X10.
- Table 5-2. Main Sweep Time Checks Table 53, Delay Accuracy Checks
Step Time Marks Main TIME/OIV Main Delayed
, 0 s 05 mSEC Step | Markers TIME/DIV TIME/OW
§§ L us ; “Ei‘é 1| 50 ns 05 uSEC 05 uSEC
y e b g *“SP:C 2 | Olups 1 uSEC .05 uSEC
. l--’ﬂb C psr"c 3| 02us 2 uSEC .05 uSEC
p , ME s LSRG A 0b5us 5 RSEC 05 uSEC
> < kB L | 1 us 1 uSEC 1 uSEC
‘ b ous b uSEC 6| 2 us | 2 wSEC 2 uSEC
8 10 ps 10 wSEC 7| 5 ws | 5 wSEC 5 pSEC
g 20 ue o e 8 |10 us | 0 uSEC 1 uSEC
. » l“:’_ ’ : “ﬁi‘c 9 {20 us | 20 wuSEC 2 uSHC
2 '2"'? ) “m:*:c 10 |50 us | 80 uSEC 5 uSEC
3 - m: MGG 1| oims 1 mSEC 10 uSEC
L1 e 1 mSEC 12 | 02ms 2 1SEC 20 uSEC
15 ) m 5 mSEC 13 | obms 5 mSEC 50 uSEC
2 - m : SEC 14 1 ms 1 mSEC .1 mSEC
}‘7’ o o meRC 15 ] 2 ms | 2 mSEC 2 mSEC
18 20 e 290 WSRO 16 | 5 ms | 5 mSEC 5 mSEC
19 - i ‘;r) F:C 17 | 10 ms 10 mSEC 1 mSEC
- 50 ms MM 18 |20 s | 20 mSEC | 2 mSEC
vl D s D SEC 19 |50 ms [ 50 mSEC 5 mSEC
- o e . 2 01 s 1 SEC 10 mSEC
222 Gos 4 SEC 20 | 02 . 2 SEC | 20 mSEC
23 Los I SEC w2 | 05 s 5 SEC | 20 mSEC
_ =33 | 1 s 1 CEC 10 mSEC
- *Set AUTO/NURM to NORM for these steps *Change magnifier on mainframe to X5
**Change magnifier on mainframe to X1
59
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2. Sct time-mark generntor for 0-ns marks.

f. Using horizontal position control, sct time
mark on horizontal center of graticule,

g. Turn DELAY dial to 9:00 and loeate marker,

h. Using DELAY dial, set marker precisely on
horizontal center of graticule. DELAY dinl shall be
between 8.92 and 9.08,

i. This completes step 1 in table 53, Complete
remaining steps in table,

i Disconnect test equipment,

k. Seot I1825A front-panel controls to initinl sot-
tings.

5-45. DELAYED SWEEP TIME. Delayed sweep ranges
shall be nceurate to &390,

Equipment Required:

Time-mark generator
44.n. BNC cable

5-46. Check deln:'ed sweep time accuracy ns tollows:
a. Connect equipment os shown in figure 5-7.

h, Set verticial plug-in controls ns {ollows:

Display oo s chan A
SYRCBOUTCe ...t chan A
Sensitivity (chan A)................ 1 V/div

¢ Set 1825A controls as follows:

DISPLAY ... DELAYED
TIME/DIV (delayed)............. 05 pSEC
DELAY (dial)..............oeei .... L00

. |

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

e. Adjust oscilloscope position contruls so that
first time mark is positioned exactly on l¢éft edge of
graticule. Eleventh time mark shall fall on right edge
of graticule £1.5 minor divisions.

f. This completes step | in table 54. Complete
remaining steps in table,

g. Disconnect test equipment,

h. Set 1825A front-panel controls to initial set-
tings.
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Table 5-4. Delayed Sweep Time Checks

Delayed
Step Time Marks TIME/DIV
1 60 ns 05 uSEC
: g us .1 uSEC
: 2 us 2 uSEC
| D s b uSEC
] 1 us I upSEC
6 2 pus 2 uSEC
7 h us b uSEC
4 10 us 10 uSEC
9 20 ups 20 uSEC
10 B0 us 60 pSEC
1 J ms .1 mSEC
12 2 ms 2 mSEC
13 Sms b mSEC
14 1 ms 1 mSEC
16 2 ms 2 mSEC
16 H ms H  mSEC
17 10 ms 10 mSEC
In 20 ms 20 mSEC

5.47, DELAY TIME JITTER. Delay time jitter shall
not exceed 0.002% of the maximum delay on cach
range.
Equipment Requlred:

Time-mark generator

44-in. BNC cable
h-48. Check delay time jitter as follows:

a. Connect equipment as shown in figure 5-7.

b. Set vertical plug-in controls as follows:

Display ..o chan A
Synerource.......ooovviniiinn chan A
Sensitivity (chan A). ... .ol 1 Viliv

e. Set 1825A controls ns follows:

DISPLAY..... e bersabaaeaas DELAYED
TIME/DIV (mair) .. ............. 50 uSEC
TIME/DIV (delayed) .. ....c..ovt 0 1 uSEC
DELAY (dinl}........ooovviininin, 9,00

d. Set mainframe oscilloscope MAGNIFIER con-
trol X10.

e. Set timemark generator for 60-us marks,
f. laocate time mark with DELAY (dial) control,

g. Observe jitter on leading cdge. Horizontal
jitte; shall not exceed 1 division.

h. Disconnect test equipment,

i. Set initinl

sottings.

1825A front-panel controls to
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5-49, ADJUSTMENTS.

WARNING {

Read the Safety Summary at the front
of this manunl hefore performing adjust-
ment procedures.

550, Remove mainframe oscilloscope covers before
installing 1825A in the mainframe. Apply input power
te the instrument and allow 30-minute warmup. After
adjustments nre completed, check instrument perform-
ance by accomplishing the performance checks de-
seribed earlier in this section. Adjustment locations
are shown in figure 6.9 located ot the end of this
section.

5-51, MAIN TRIGGER RECOGNITION THRESHOLD.
Adjust main trigger recognition threshold ns follows:

a. Connect equipment as shown in figure 5-8.

h. Set 1825A controls as follows:

TIME/DIV{main) ............0... 1 mSEC
INT/EXT (nain) . .o.ooevnivnrnennnnenn. EXT
AUTO/NORM .......ocvveviveene NORM

e. Set vhf oscillator for 10-MHz, 50-mV rms out-
put.

d. Adjust main trigger sensitivity contro] ALR25
fully elockwise.

e, Adjust A1R25 slowly cew while rotating main
TRIG LEVEL control back und forth through 0.
Continue adjusting AIR25 until one sweep occurs
when main TRIG LEVEL control is rotated in either
direction,
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Figure 5-8. Trigger Recognition Threshold
Adjustment Setup
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Adjustments

f. Reduce output amplitude of vhf vscillntor to
4%-mV rms.

g. Rotate main TRIG LEVEL bnck and forth
throvgh 0. Sweep shall accur in only one direction of
rotation.

h. If step g is not nccomplished, ndjust AIR25
slowly clockwise until sweep occurs in only ane
direction of main TRIG LEVEL rotation.

i. Disconnect test equipment.

J.- Set 1825A front-panel controls to initial

settings.

5-52. DELAYED TRIGGER RECOGNITION THRESH-
OLD. Adjust delayed trigger recognition threshold s
follows:

n, Connect equipment ns shown in figure 58
except connect input signal to delayed EXT INPUT
connector.

b. Set 1825A controls as follows:

DISPLAY........ovvveeenennnan DELAYED
TIME/DIV (delayed) ... 1 mSEC
INT/EXT (deleyed) ........vvvvinvnn EXT
AUTO/NORM (delayed) ........... NORM
AUTO/NORM (MAIN). ........... 0, AUTO

¢, Set vhf oscillator for 10-MHz, B0-mV rms out-
put.

d. Adjust delayed trigger sensitivity control
ALRBS fully clockwise.

e. Adjust AIR68 slowly cew while rotating de-
layed TRIG LEVEL control back and forth through 0.
Continue adjusting AIR68 until one sweep occurs
when delayed TRIG LEVEL control is rotated in cither
direction.

f. Reduce output amplitude of vhf oscillator to
42-mV rms.

g. Rotate delayed TRIG LEVEL back and forth
through 0. Partinl sweep should occur in only one
direction of rotation,

h. If step g cannot be accomplished, adjust
A1RB8 clockwise until partial sweep occurs in only
one direction of rotation of delayed TRIG LEVEL
control,

i. Discennect test equipment.

j. Set initial

settings.

1825A front-panel controls to

5-11
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Adjustments

§.53, SWEEP INTERFACE ADJUSTMENT. Adjust
sweep interfice as follows:

a, Set I825A front-panel controls as follows:

TIME/DIV tmain) .......ovvvees Ho uSEC
TIME/LIV (delnyed) . ............ Nt pSKEC
DELAY Wiab) ..o ooeien o 1.00
AUTO/NORM ... e NORM

. Using horizontal position contred, set intensi-
fied spot one division from left edie of graticule,

c. Set DELAY (dial) to 9.0,

d. Adjust sweep interfoce adjust AJRL to place
start of intensified portion of sweep one division from
right edge of graticule,

e, Set
settings,

1825A  front-panel controls to initinl
5-54. PRELIMINARY MAIN SWEEP ADJUSTMENT.
Make preliminary main sweep adjustments as follow s:

n. Connect equipment as shown in figure 57

b. Set vertical plug-in controls as follows:

Display ....ooooiiiiins coinenns chan A
Syncsource.........oiiiiiinniinan chan A
Sensitivity (chan A)................ 1 V/div

¢. Set 18325A muain TIME/DIV contral to 0.1
uSEC.

d. Set timemark generator for 0.1-us marks.

e. Using horizental position control, set first
time mark to left edge of graticule.

f. Adjust ABC3 to place eleventh time mark on
right euge of graticule.

g. This cunpletes riep I in table 5-5. Complete
remaining steps in table,

h. Disconnect test cquipment,

i. Sct controls to initial

settings.

1825A  front-panel

Table 5-5. Preliminary Sweep Adjustment

Time Main
Step Marks TIME/DIV | Adjust
1 0.1 us 1 uSEC ABC3
2 1 us 1 uSEC ABRIG
3 50 us H0 pSEC A8R{
4 H ms 5 mSEC ABR3
5 0Hh s b5 SEC ABRI

5-12
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5-55., MAIN SWEEP ADJUSTMENT. Adjust main
sweep us follows:

i, Connect equipment as shown in figure 5-7,

b, Set vertical plug-in contrals as follows:

Display ..o chan A

SYNesoUree ... ooviii e s chan A

Sensitivity (chan A).............. 0.2 V/div
c. Set 1825A controls as follows:

DISPLAY ..o DELAYED

TIME/DIVimain) ... 1 uSEC

TIMFE/THY (delayed) ... ... . 06 uSEC

d. Set time-mazk pgenerator for 0.1-us marks.
e, Set DELAY {dial) to 1.00,
f. Center pulse vertically on graticule.

g.  Using horizontal position control, set leading
edge of tirst pulse to horizontal center of graticule,

h. Set mainframe oscilloscope MAGNIFIER con-
trol to X10,

i. Set DELAY (dinl) to 9,00.

j. Adjusting A8C3, set leading edye of pulse to
horizontal center of graticule.

k. Repeat steps { throagh j until leading edge of
pulse can be set to horizontal center of graticule with
DELAY dial set between 8.96 and 9.04,

L. Set main TIME/DIV conirol to .2 uSEC.

m. Set timenuark generator for 0.2.u8 marks.

n. Set DELAY (dial) to 1.00.

o, Using horizontal posgition control, sct leading
edge of pulse to horizontal center of graticule,

p. Set DELAY (dial) near 9.00. Verify that
leading edge of pulse can be centered with DELAY
{dial) set between 8.96 and 9.04,

q. If step p is not accomplished, mcke compro-
ntise adjustment of ABC3 that will satisfy require-
ment in step p and still satisfv requirement in step k.

r. Se! main TIME/DIV control to .05 nSEC.

5. Set DELAY (dial) to L.,

t. Using horizontal position control, set leading
edge of pulse to horizontal center of graticule.




Model 1826A

Adjustments

 Table 5-6. Main Sweep Calibration

i
Step Time Marks Main TIME/DIV Dalayed TIME/DIV Adjust —l
1 0.2 us .2 uSEC .05 uSEC ABC3
2 1 us .1 uSEC 06 uSEC Check 8,96-9.04
3 50 ns 056 uSEC 05 uSEC Check 8.96-9.04
4 0.5 us b5 uSEC .06 FSEC ABR16
b 1 M8 . 1  uSEC 1 ‘wSEC Check 8.92.9.02
6 2 s 2 uSEC 2 uSEC Check 8.92.9.02
7 b us 5 uSEC b5 uSEC ABR4 8,92.9,02
8 10 us 10 upSEC 1 uSEC Check 8.92.9,02
9 20 us 20 uSEC 2 uSEC Check 8,92-9.02)
10 50 us 50 uSEC b wuSEC Check 8.92:9.02
11 0.1 ms .1 mSEC 10 uSEC Check 8.92.9.02
12 0.2 ms 2 mSEC 20 uSEC Check 8.92.9.02
13 0.5 ms 5 mSEC | 50 uSEC 48R3 :
14 1 ma 1 mSEC .1 mSEC Check 8.92-902
15 2 ms 2 mSEC .2 mSEC - | Check 8,92.9.02
16 5 ms 6 mSEC b mSEC Check 8.92.9.02
17 10 ms 1™ mSEC 1 mSEC .|+ Check 8,92.9,02
18 20 ms 20 mSEC 2 mSEC Check 8.92-9,02
19 50 ms 50 mSEC 5 mSEC ABR1
20 0l 4 .1  8SEC 10 mSEC Check 8,92.9.02
N 02 s 2 SEC 20 mSEC Check 8.92.9.02
*21 02 s 2  SEC 20 mSEC Check 8.92.9.02
*3 B 1 SEC 20 wmSEC Check 8.96-9,04
*Note
Forlast two steps, change magnifier on mainframe to Xa,

t. Set DELAY (dial) near 9,00. Verify that lead-
ing edge of pulse can be centered with DELAY (dial)
set between B.96 and 9.04,

v. If step u cannot be accomplished, make com-
promise adjustment of ASC3 that will satisfy require-
ment in step u and still satisfy requirements of steps
k and p. ‘

w. This completes steps 1 .arough 3 in table 5-6,
Complete remaining steps in table. Note calibration
tolerances are different for three fastest speeds and
two slowest sneeds,

5-56 SWu. SAIN. Adjust sweep gain as follows:

a. Connect equipment as shown in figure 5-7.

b. Set vertical plug-in controls as follows;

Display ..ooovviiriiirnii e chan A
SYNCBOUFCE . . ovvsvr s rrirrarnen chan A
Sensitivity (chan A}....  ......... 1 Vsdiv

¢, Set 1825A main TIME/NIV contros to 10
pSEC.

d. Se! time-mark generator for 10-u5 marks,

e. Using horizontal position control, g2 first time
mark on left edge of graticule,

f. Adjust sweep interfuce adjust A3RIL tu set
eleventh titne mark on right edge of graticule,

g. Disconnect test equipment.

h. Set 1825A front-panel cor rols to initial

settings,

5.57. DELAYED SWEEP TIMING. Adjust delayed
sweep as follows:

o. Connect equipment as shown in figure 5-7.

b. Set vertical plug-in controls as follows:

Display ..c.oovviiiiineiee i chan A
Syncsource,,......ooivieireninenn, chan A
Sensitivity (chan A). .............. 1 V/div
c. Set 1825A controls as follows:
DISPLAY.......cociceveenes DELAYED
TIME/DIV{(main) .............00s .1 uSEC
TIME/DIV {delayed)............. .05 »SEC
DELAY Wial}.......ovvvvvvnnoennes .30




Model 1825A

Adjusimenta
Table 5-7. Delay.:d Sweep Calibration
Step Time Marks Maln TIME/DIV Delayed TIME/DIV Adjust
1 0.05 us .1 uSEC .05 uSEC A4C3
2 0.1 us 2 uSEC .1 uSEC Check
3 0.2 us 6 uSEC 2 uSEC Check
4 056 us 1 uSEC b uSEC Check
5 1 us 2 uSEC 1 uSEC Check
6 2 us 5 wuSEC 2 uwSEC Check
7 5 s 10 uSEC 5 uSEC A4R4
B8 10 us 20 wSEC 10 uSEC Check
9 20 s 50 wuSEC 20 uSEC Check
10 0.1 ms 2mSEC .1 mSEC Check
11 0.2 ms .5 mSEC .2 mSEC Check
12 06 ms 1 mSEC .5 mSEC A4R2
13 1 ms 2 mSEC I mSEC Check
14 2 ms 5 mSEC 2 mSEC Check
16 5 ms 10 mSEC 5 mSEC Check
16 10 ms 20 mSEC 10 mSEC Check
17 20 ms 50 mSEC 20 mSEC Check

through 6, check .ccuracy of next five ranges.

5-14

¢. Set time-mark generator for 0.05-us marks.

t1 minor division.

e. Using horizontal position control, set first
time mark on left edge of graticule.

f. Adjusting A4C3, set eleventh time mark on
right edge of graticule. '

all six ranges are met,

g. Using conditions listed in table 5-7, steps 2

Eleventh time mark must fall on right edge of gr.ticule

h. If step g cannot be accomplished, make com-
promise adjustment of A4C3 so that requirements of

. This completes steps 1 through G in table 5-7.
Complete remaining steps in table.

PR i T a v I b FE o T i S
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Model 1825A Adjustments

A3R1 A4R2 AdR4 ABC3 ABRIG

L

A4C3 ABR4 ABR1 (HIDDENI ABR3

AIR68 DELAYED TRIGGER AIR25 MAIN TRIGGER
SENSITIVITY SENSITIVITY _ 1823A-010-1-76

Figure 5-9. Model 1825A Adjustment Controls

H-15/(H-16 blank)
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: Model 1825A Performance Check
|
b PERFORMANCE CHECK RECORD
o : Model 1825A
— |
i : instrument Serlal Number Date
X )
: : Check ' Specification Measured
!
I
| I PRELIMINARY OPERATIONAL CHECKS
i
: Y Muin Sweep Ranges Sweeps, all ranges
I Delayed Sweep Ranges Sweeps, all ranges —
I Intensification I div intensified -
: Delay Half trace intensified
i Intensity ratio INTENS RATIO
i controls intensity —_—
] UNCAL Indicator Lamp lights
: Single Sweep One sweep, lamp
I lights
|
: MAIN TRIGGER LEVEL BALANCE
| Positive Stable display
: at 100 mV
1
| Negative ' Stable display
: ' at 100 mV -
l s ——
1 M: IN LOW FREQUENCY REJECT No triggering
. : at 750 Hz -
— | '
- I MAIN HIGH FREQUENCY REJECT No triggering
: at 300 kHz
!
! MAIN RANGE AND POLARITY
I
: +] 4 Vpp ——
) +10 40V pp —
I
: MAIN HIGH FREQUENCY TRIGGERING
!
I INT Stable display
: at 1/2 div —
: EXT 60 MHz 50 mV pp
} 100 MHz 100 mV p-p
: 150 MHz 150 mV p-p
|
) DELAYED TRIGGER LEVEL BALANCE
|
] : Positive Stable display
| at 100 mV
I
v Negative Stable display
0! : ‘ at 100 mV
|
| DELAYED LOW FREQUENCY REJECT No triggering
: ' ' at 750 Hz
! .
! DELAYED HIGH FREQUENCY REJECT No triggering
: i ’ at 300 kHz
: !
]
]
]
'
i
.I e

L
gt




Performance Check

PERFORMANCE CHECK RECORD (Cont'd)

Model 1825A

Instrument Seri il Number

Date

Model 1826A

Cheak

Speciflcation

Measured

DELAYED RANGE AND POLARITY

+1
+10

4 Vpp
40V pp

DELAYED HIGH FREQUENCY TRIGGERING
INT
EXT 50 MHz

100 MHz
160 Mz i

Stable diaplay
at 1/2 div

50 mV p-p
100 mV p-p
150 mV p-p

'
I
1
L
|
I
I
)
I
I
|
I
1
|
1
i
|
I
1
1
|
1

AUTO TRIGGERING

Cutoff <40 Hz

REAR PANEL GATE AND SWEEP QUTPUTS

Main gate 0.5 V pp
sweep »>1 Vpp —_—
Delayed gate 205V pp
sweep >L Vpp
SWEEP HOLDOFF
B cw : >80 ms
MAIN SWEEP TIME (position Jf last time marker)
.05 uSEC +3%
.1 uSEC 3%
2 uSEC 3%
b uSEC 3%
1 uSEC 3 3%
2 uWSEC ) 3%
5 uSEC ' 3%
10 uSEC 3%
20 uSEC 3%
50 uSEC +3%
.1 mSEC 3%
2 mSEC 3%
5 SEC +3%
1 mSEC 3%
2 mSEC 3%
5 mSEC 3%
10 mSEC 3%
20 mSEC 3%
50 mSEC 3%
.1 SEC £3%
2 SEC +3%
5 SEC 3% _
| 1 SEC 3%

|
1
|
I
I
}
I
!
t
t
b
|
|
i
|
|
|
|
|
)
}
I
I
!
)
i
|
I
I
|
|
)
b
1
I
|
i
|
I
!
1
I
I
1
I
i
I
1
I
I
|
1
|
1
|
|
|
I
I
I
|
i
|
I
I
]
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Model 1820A

PERFORMANCE CHECK RECORD (Cont'd)

Performance Check

Model 1825A
Instrument Serlal Number Date
Check Specliicallon Measured
SWEEP VERNIER 2-4 div
DELAY ACCURACY
Step 1 8.92.9.08
Step 2 8.92.9.08
Step 3 B.92-9.08
Step 4 B.92.9.08
Step b 8.92.9.08
Step 6 8.92-9.08
Step 7 §.92-9.08
Step 8 8.92-9.08 —_
Step 9 8.62-9.08
Step 10 8.92.9.08
Step 11 8.92-9.08
Step 12 8.92.9.08
Step 13 8.92.9.08
Step 14 i 8.92.9.08
Step 15 2 8.92-9.08
Step 16 8.92.9.08
Step 17 8.92.9.08 —_
Step 18 8.92.9.08
: Step 19 8.92.9.08 —_
Step 20 8.92.9.08 —_—
Step 21 8.92-9.08
Step 22 8.92.9.08
Step 23 8.92.9.08
DELAYED SWEEP TIME
.05 uSEC 3% —_
.1 uSEC +3% —
2 uSEC 3%
b5 uSEC £3%
1 uSEC £3%
2 uSEC 3%
5 uSEC 3%
10 uSEC 3%
20 uSEC +3%
50 pSEC +3%
.1 m3EC 3%
.2 mSE( 3%
5 mSEC +3%
1 mSEC +3%
2 mSEC 3%
5 mSEC +3%
10 mSEC 3%
20 mSEC 3%
DELAY TIME JITTER <1 div —_

e e A AR A
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| Model 1825A Replacenble Parts
i
_ SECTION VI
¥
i REPLACEABLE PARTS
i
6-1. INTRCDUCTION., a. Instrument model and serial number.
6-2. This section contnins information {or ordering h. HP part number of item(s).
replacement parts. The nbbreviations usel 'n the
parts list are described in table 6-1. Table 6-2 lists c. Quantity of part(s) desirer..
the parts;in alphanumeric order by reference des- ) )
ignation and includes the manufacturer and manu- d. Reference designation of part(s).
~ " . . !
facturer’s part numbar, Tab'. §-3 contains the list . ) )
vf mroufacturers’ codes, 6-5. To order a part not listed in the table, provide
the following information:
6-3. ORDERING INFORMATION, a. Instrument medel and seriai umber.
6. To obtain replacement parts from Hew'ett-Pack- b. Description »f the part, including function
ard, nddress order or inquiry to the nearest Hewlett- and location i, the instrument.
Packard Sales Service Office and rupply the follow-
ing informution: ¢ Quantity desired.
Tuble 6-1. Abbyeviations for Redlaceable Parts List
A AMPEREIS) H HENRYLIES) NPN  NEGATIVEPGTITIVE- RWV  REVERSE WORKING
- ASSY  ASSEMBLY HG JAERCURY NEGATIVE VOLTAGE
= HP HEWLETT PACKARD  NSR  NUTSEPARATELY
= ep BOARDI(S) HZ HERTZ REPLACEABLE SB SLOW BLOW
[ BINDER HEAD SCR SILICON COHTROLLED
oP BANDPASS IF INYERMEDIATE FREQ. RECTIFIER
IMPG IMPREGNATED OBD  ORDERAY SE SELENIUM
< CENTI(I0 9 INCD INCANDESCENT DESCRIPTION SEC SECONDIS)
CAR CARBON INCL INCLULIE(S) Ot OVAL HEAD SECT  SECTIONIS)
cCcw COUNTERCLOCKWISE NS INSULATION(ED} Q)X OXIDE SI SILICON
CER CERAMIC INT INTERNAL SIL SILVER
cCMO CABINET MOUNT ONLY " PEAK SL SLIDE
COAX coAXIAL K KILO (103 fC PRINTED [ETCHED)  SP SINGLE POLE
COFF COEFFICIENT KG KILOGRAM CIRCUIT(S) SPL SPECIAL
COMP  COMPOSITION PF PICOF ARAD, ST SINGLE THROW
CONN  CONNECVORISH LB POUNDIS) PHL  PHILLIPS 5TD STANDARD
CRT CATHODE-RAY TUBE  LH LEFT HAND PIV  PEAK INVERSE
cw CLOCKWISE LIN LINEAR TAPER VOLTAGEISH TA TANTALUM
LOG LOGARITHMIC TAPER PNP  POSITIVE SGATIVE TD TIME DELAY
D DECI 10 T} LPF 1.0W PASS FILTERISH POSITIVE TFL TEFLL »
DEPC  DEPOSITED CARBON  LVR LEVER P/O  PART OF TGL TOGGLE
3] DOUBLE POLE PORC PQRCELAIN THYR  THYRISTOR
DT DOUBLE THROW M MILLI (103 POS  POSITIONIS) Tl TITANIUM
MEG MEGA (100} POT  POTENTIOMETERISI TNLDIO TUNNEI MIDDE(S)
ELE. T ELECTROLYTIC MET FILM METAL FILM PP FEAK.-TO PEAK TOL TOLERANCE
ENCAP ENCAPSULATED MET OX' METAL OXIDE PRGM PROGRAM TRIM  TRIMMER
EXT EXTERNAL MFR MANUFACTURER PS POLYSTYRENE
MINAT  MINIATURE PWY  PEAK WORKING u MICRQO {10 6)
F FARADIS) MOM MOMENTARY VOLTAGE
FET FIELD-EFFECT MTG MOUNTING v VOLTS
TRANSISTOR(S) My MYLAR RECT RECTIFIERIS) VAR VARJABLE
FH FLAT HEAD RF RADIO FREQUENCY VOCW  DCWORKING VOLTIS)
FILH FILLISTER HEAD N NANO (10 9, RF1 RADIO FHEQUENCY
FXD FIXED N/C NORMALLY CLOSED INTERFERENCE w WATTI(S)
NE NEON RH ROUND HEAD w! WITH
) G GIGA 110% NIO NORMALLY OPEN OR wiv WORAINC INVERSE
»' GE GERMANIUM NOP NEGATIVE POSITIVE " RIGHT HAND VOLTAGE
— GL GLASS ZERO (ZERQ TEMPER. RAMO  RACK MOUNTONLY W/O WITHOUT
- GRD GROUNDED ATURE COEFFICIENT) RMS  ROOT MEAN SQUARE WW WIREWOUND

Model 1825A
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Replaceably Parts . Model 1825A
'
i
| Table 6-2 Replaceable Parts
\ o Mfr
Refercnce |yup part Number Qty Description Cod Mfr Part Number
Dasignation ode
CHASSIS PARTS
Al 0182% o513 ASSY MAIN 8480 01829 66512
A2 01826 56502 ASSY:MODE 2460 01875 66502
Ad 01826 66503 ASSY:DISPLAY 8 ITCH JB480 01825 GGEO3
Ad 0182566511 ASSY-DELAYFO SWITCH 0480 01826 EE€B1 1
Ab 0825 66506 ASSY:DELAYED SWEEP COMPONENTS 28480 01R25 66506
Ab 01824 66613 ASSY:VERTICAL CONNECTOR 28480 01824 66611
A? 0182566507 ASSY MAIN SWEEP COMPONKENTS | 78450 01824 66697
AE Q1825 66508 ASSY MAIN SWITCH 28450 Q1825 66506
A% Q1825 66809 ASSY/4AIN SWEEP COMPORENTS 2 8480 01826 AG500
AlD 0182466515 ASSY M AINFRAME CONNECTOR 20480 01824 66515
DSy 2140 105) 1 LAMPINCANDESCENT 100V 0.014A 08806 16390
o2 2740 0018 3 LAMP GLGN TOMA DIW 08806 ADA CANE-ZEN)
Hl 0500043 1 NUT-HEX Dt |, GHAM 174 32.THD 375 THX 78480 0580 0343
H? 0360 0040 2 TERMINAL-SLUR LI..IG 174 SCA, .75/023 11 1958
H) 2190 0084 2 WASHER LK IATL “NO. /4 456 iN 1D 408 tN QD nna KAUTLINK
H H4 20500012 k) NUT HEX DBL ChAM }.4 32.THD 062 THK 82385 P1976
H§ 3060 0028 1 WASHER FLMTLC NG. 12 .25IN 1D 433 INOQD 8480 050 0N
16 2950 0042 3 NUT-HEX NBL, CHAM 1B 32 THD 04 THK 13734 X 28200
H? 2100 ™18 2 WASHER LK INTL TN 38 377 IN 1D 507 INOD 169 1HW00
2] 03603417 § TERMINAL STAIP 3 TERM PHEN 28480 o1y
HY 2160 0019 ? WASHER-LK INTL T NGO, £ .15 INID 226 1N CQD 78480 2100 0019
HID 2200014} ! SCREW MACH 4 40 5 IN LG PAR HO PO2) 28480 22000147
il 22000170 2 SCREW MACH 4 4G .C25 IN LG H20DEG FL WD JB4H0 L0
Ha2 03800022 2 SPACER RND 375 1.G . '2810 1990 KTL 76854 AT
H1} 2150 (469 2 WASHER-LK INTL TNO, & 116 IN 1D 2651600} TB1ED 1704 00 NO 4102
HM4 F260 002 2 NUT-HEX DBL CHAM 4 40 THD D62 THK 8480 2760 0002
Ht5 22000030 14 SCREW MACH 4 4 261N LG PAN HD SLT-REC 78480 2200 0030
Hig 22000078 8 SCREW MACH 440 .188 IN LG PAN HD 73124 11048
HIT 200102 2 SCREW MACH 4 40 .25 IN LG PAN HD 8480 F200 0100
HiR 30500785 ¥ WASHER FL MTLC NO. 5716 21T IN 10 5INOD 28480 3080 o8t
L 1600127 t WASHER FL MTLC NQ. 5/18 .22 1N 1D 406 1N QD misn e
HX0 060 1489 1 TERMINAL SLOR LUG, B/16 S5CR, 315/ 062 16064 650
H2t 2000143 2 SCAEW MACH 4 40 375N LG PAN HD 0480 0 Q143
H22 2260 0003 2 NUT-HEX PLSTC LXG & 40 THD . 141-THK 712062 BINM4D
) H23 2000165 1 SCREW MACH 4 20 25N LG A2 DEG FLHD 480 7200165
HH JIG0Q116 q SCREW MACH 632 312 1R LG PAN HD 28460 2360 0115
HI5 2360 0236 2 SCREW MACH 632 812 IN LG PAN HD 28480 2360 0236
. H28 21000007 2 WASHER-LK INTL T KQ. 6 1411810 288 1N QD 18189 1806 00
] 1260 0118 2 CONNECTOR: BNC 4901 BIRI128 1
fird 12500118 CONNECTOR:BNC 21 281R 1281
\ J3 12500658 1 CONNECTOR:AF 75 OHM SUBR MINIAT W - 52 146 0000
L] 0370 0348 L] KNOB:AND bLK QB4C* DIA 28480 0370 0348
MP2 01821 6740 1 KNCB WITH ARROWS ¢+, 0/~ 28430 01421 67401
MP3 Q1825 87401 1 KNOB:VERNIER 8480 01825 67401
MP4 01841 2740 1 KNTL.DELAYED TIME/DIV 7848¢ 01841 27401
Mrh 841 740 KNOB ASSY:DLYD SWP 2848 ) 01841 87401
WP6 01843 67401 KNOB ASSY.DELAYED LEVEL 28480 01841 67403
MP? 1140 D028 HAL: TUANS COUNTING 28480 1144 0036
MPJ Q1821 01206 2 BRACKET:SWEEP DIAL 28480 01821 01206
MP9 01825 0400 1 MAL'SWEEP 78480 01825 04001
MP10 0370 0451 " BEZEL:PUSHBUTTOR KNOS BLX NYLON 78430 0370 0457
MP1Y 0310 0938 7 BEZEL, PUSHBUTTON KNOB GRAY 28480 Q370 0938
MP12 orgar gvo 1 KNOB ASSY MAIN SWP n80 Qg4 64701
P13 Q825 22501 4 SHAFT:REJECT SWITCHES B4k 01825 22901
MFI4 01830 23200 4 COUPLER:BAL SHAFT 2848( 018302320
MP15 Q1841 23702 1 SHAFT:DELAYED SWEEP 2430 0184 1-23702
MPg Qt84t 63702 ] SHAFT: MAIN SWEEP 28420 01841 63702
MPIZ 07841 63704 1 SHAFT ASSY.MODE 28480 01841 61704
MP1IB 14200568 ] SUSHING POTENTIOMETER 1/4 32 EXT THRD 00000 [8]ie}
MPlg 01821-01205" BRACKET SWEEP DIAL 78460 01821 01205
MPX 00183 67406 1 PUSHBLUTTON ASSY BLATX FRONT 28440 00183 67406
NP 01841 67404 7 PUSHBUTTON ASS" urtaY FRONT 18480 01841 67404
MP22 31300220 2 ROTOR ASSY MALE 18480 N30033%
MP23 330339 ROTOR ASSY:MALE 28480 30339
MP24 NN ' ROTOR ASSY:FEMALE 78480 N 040t
MP26 313" 1340 1 AOTLR ASSY:FEMALE 5480 3130 0040
NP6 a0 2 SPRING:AETAINER (PC SWITCH} 78480 0510 1101
MP2? 0610110t SPRING:RETAINFR (PCSWITCH) 78480 0510- 110
NP8 01821 064100 1 BRACKETPLUG JR4a0 OB 041
I NP9 13214010 1 GUIDE LATCH 8480 01821 43109
NP Q1824 003 1 PANEL:REAR 78430 01834 00203
MPIY N1E24 6120 ¥ BRACKET ASSY Ay DIB24 612
WP32 0182500201 1 PANEL.FRONT 24480 01825 DX
NP3 0182500203 1 PANEL:5U8 28480 01875 DG4S
- MP34 01825 01201 1 BRACKET:RIGHT 28450 08255001

62
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Model 1826A

Table 6-2 Replaceable Parts (Cont'<

Replaceable Perts

ce o Mfr
Reference 1yp part Number| Qty Description Code | Mir Part Number
Designation ode
CHASSISPARTS (ICUNT'D)

MPIS 01841 91202 1 BRACKET.LEFT 28480 Otdd) 01202
MPI& Qg4 0rns t 1 EHACKET TQP B 01341 61508
MPIY BUGD D451 2 LIGHT ASSY:IND 2BAEQ 66O 0451
MPI3 6060 0468 2 HEADER ASSY LANMP 28480 5060 0458

| m 21002638 ] R-VAR COMP 60K OHM 2074 LIN 12w 780 2100 7635
A2 2100 1220 2 A VAR COMP 15K OHM 10N 1,20 8430 2100 3220
k] 2100 3220 H: VAR COMP 15K QRN tO% 17y JH480 200120
R4 D687 B2 1 R.FXD COMP 8200 OHM T0Y LW Grias EB B2
RS 21003233 1
R& 2100 2063 1 R VAR COMP 1% OHM 10% LIN 1/2W 80 21100 2063
R} 2 00 1441 1 R VAR WW BIK OHM I JW 28480 2100 1442
RE o7 390 1 R FXD COMP JIK CHM TO% 1/2W oun EB 193t
Sl SHSRP.ORB
52 S KSAPOR]
wi MBABEICA 1 CABLE ASSY A3 TO FRONT PANEL 28420 Q1825 61414
w2 01325 6181} 1 CABLE ASEY:RIBBON AT TO A 18480 01825 61611
wl 0182561504 1 CABLE COAX AEAR PANEL MAIN GATE 480 018235 1604
Wi NOT ASSIGNED
wh QA28 K606 ] CARLE:COAX REAR PAHEL GELAYED RAMP 480 01826 B164A
W6 o5 61610 | CABLE COAX DELAYED RAMP TO DISPLAY SW <860 QIR RIF 0
w7 01826 51600 1 CABLE COAX DELAYED NESET AFFERENCE 20480 Q1625 91600
Wi Q1824 61610 1 CABLE ALSY 0480 01724 61310
wo 01826 61602 1 CABLE COAX GATE QuT 26480 01826 1002
Wi Q1825 616G} 1 CABLE COAX RAMP OUT JBADG 0IR26 B1601L
wh 01841 61620 1 CADLE FLEX 3450 01540 GI1EX0
w2 Ha75 61613 \ CABLE COAX DELAY POT B48rr 0182561611
wi3 01825 61607 1 CABLE COAX LINE S¥YNC ZRARY 0825 6160
wi4 41825 41600 i CADLE CCAX COAX MAIN RAMP TG DISPLAY 5W 2HUEn 01825 61608
Wwib 01524 61608 1 CABLE POWER 24480 01324 61608
wi6 91825 61618 t CABLEMAIN (i DES WIS, W7, WE WEZ, W4, W15 B3 01525 81618

See intraduction to this section for ordering information
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Replaceable Parts
’
Table 6-2 Replaceable Parts (Cont'd)
e mifr
Reference lyp psre Number| Qty Description Code | Mfr Part Number
Designation ode
Al 01825 66512 . ASSY MAIN PRt QUE% 60612
AlCH Q16N 0024 = C:FxDCER Q02 UF +B0-20% 600VDCW FAL ] TYPE DD 203
AICY Q160 M43 F C.FXDCER 220PF try IKVDCW 531269 COVEBEO2F 22126 CDH
AL 0160 9165 ] 1 C.FXD MY QGAJIUF 10% XVOCW 56289 192031291 9 .
AlCA 0180 AN 2 CFXDELECT Y OUF 10% I5VDCW E6249 IO INEXM0ISAZDYS
AlCH GI1eQQ1n} oy C.FXQELECT 2 2UF 1% XIVOCW BG 2D 15805 XN0A20YS
AICE G'e0 0168 4 CFXDMY 0.3 UF 10% 200vDCwW B&ES 192010492 PTS
AICT G160 3446 € FX0D GEA 220PF 10% 1KVOCW 6289 CRIEBINIF221K525 COH
AlCa Q150 0024 C FX0DCER Q02 ¥ «RO - 20 GOQVOCWY 550 TYPE DD 23
AICD 01600300 1 CFXD MY 00027 UF 200vDCw 56289 152P27292PTS
AIG10 80011 C:FXDELECT 1 QUF 10 3BVOCW 56289 1500105X90354A2 DYS
AtC1 Q160 3451 1 C:FXD CEA QO UF +B0-20% 100VDCW S COZIBI0IFINI2SC5 CO
AIC12 Q160-2456 2 G FXDCER 100 PF 10% 250VOCW 6209 CISIF2BEFI0IKS22 COH
AIC1) 0160 366 C:FxD CER 100 PF 10N 2S0VECW 56789 CIBIF251F101K522 COrt
AICIA MBOOIB7 C FXi) ELECT 2.2 UF 10 20VDCW L6284 1500 225XH0A2 6 o
AICIE 01692257 3 C FXD CER 10 PF 5% H0OVOCW 129021 301 000 COHO 100
Alcie Q160 M5t 25 C:FXDCER O0Q) UF +B0- 20 100VDCW L6280 CONMIF 1032525 COH
AICY? 0160 3557 8 C:FXOCER 01 UF 20 200vDCW 28480 060 3657
A8 0163 3451 CFXDCER QDI UF +BO-20% 10QVOCW 54289 CO23R101F 1032525 COH
AICIS 0160 3451 C:FXD CER Q0O UF +B2-20% 100VOCW 6789 COXB101F 1012525 COH
AICD D160 3451 C:FX0CER 00 UF -80-20% 100VDCW 56749 CO2IBIOIF 1032525 COH
Al 060 3451 C.FXD CER 001 UF +83-20% 100VDCW 86285 CO2IB101F 1032525 COH
AIC2 0160 J451 C-FXD CER OuY UF #80-20% 100VDCW 56249 C0238101F 1032535 COH
AIC2] 0160 345! C.FXD CER Q01 UF +80 - 0 10UVOCW %6260 C023IB101F 1032525 COH
AYCTA 0160 1458 CFXDCER QN UF +B0-20% 100VDCW BGIB0 CO2I8°" *F1052525 COH
AC2S Q160 34571 C FXD CER 0Q1 UF +80-20% 100VDCW 5GZE9 CN2IBT01F 1032525 COM
AIC6 DELETED
AIC2T DELETED
| AICH 0160 3451 C FXD CER Q0 UF +80-20% tO0VDCW 6219 CO2IBI0F 1002525 COH
AICH Qian g1y C FXD ELECT 2.2 UF 10 20VDCwW 5549 1500 225X9020A20Y5
AICX 0160 345t C:FXD CER O OY UF +BO-20"% 10OVDCW 56789 CN2IBTQIF 1032525 COH
AICTY Q160 2451 C'FXDCER DG UF +80-20% 1OQVDCW 5609 CO21BTNFI103252% COH
AICI2 0B 0197 C.FXD ELECT 2.2 UF 10% 20VDCW G649 1600226 XHI20A2 DY S
AICI3 GELETED
AICHE Q1603567 C.FXD CER 0.01 UF 20 200V0CW 8480 0160 3567
AICIS 01602587 C.FXD CER 091 UF 2% 200vDCY 8480 D160 3457
AICIG 0150 M61 ' CFXDCER QO UF «BO-20 100VDCW 5620 CO2IRHF 0156 CD
ACY? Q160 2240 C:FXD CER 2 0PF 00VOCW 12082 301 Q00 COKG MG
ATCIE 0160 221 2 C:FXDMICA B! PF 5% 2118 ROMISERIONC
AIC39 01602201 C:FXDMICASTPFEN T2H36 ROMIGEBIGIC
:}gjﬁ G160 3453 gEFXI%_CER 991 UF +BO-20% 100VDCY 6289 COXI0TQTIF 1032325 CD
1 LE
ATCA2 o160 1150 24 C:EXD MICA JIFF 500 28480 0160 2150
AMCRY 1901 A7 1 DIQDE JUNCTIONSILICONR 20P1Y 78480 1941 0047
AICR2 1901 0047 DtQDE AUNCTIQN. SILICON XPIV 28480 1001 0047
AICR] 1301 MW7 DIODE JUNCTION SILICON 20R1Y 20440 150t 004,
AICR4 1501 O0&) o DIODE:SILICON 20 MA 30 WY 07263 FDG 1088
AICRS Heheady (113 1 DIQDE:GERMANIUM 100 MA/0 BSV 60P IV 83132 02361
AICRA 1901 0040 DIODE:SILICON X3 MA 30 WY 07263 FOG 1088
AICRY HOT ASSIGRED
AICRE 1501 0647 DIGDE JUNCTION:SILICON 20P1V 28480 1501 0047
AICRS FEOL Q04T CI0DE JUNCTION SILICCN 20P1V J4480 1601 0047
AICR10 1005 0047 DIQDE JUNCTION.SILICUN 20F 1V . 26430 1501 0047
AICAN 1601 0C40 DIODE SILICON MA JO WV 07267 FDG 1088
AICR1Z 1945 0047 CIODE JUKCTION SILICON 2CPIV 78480 1501 0047
AICR1} 191t 47 GIODE JUNCTION:SILICON XPIV 20480 1901 0047
AT 1251-1968 CONNECTOR PC 10 TUNING FORK TYPE CORT 02660 143010071158
A2 1200 0441 4 SOCKET:IC 14 PIN MINIATURE 28430 1200 0443
ALY 1251 04727 CONNECTOR:PC12FORK TYPE CONTACT 95364 ot 6012 70000
Atld 1251 G427 CONNECTOR-PC12FOAK TYPE CONTAC #5354 91 68121700 00
Alls 1200 0431 3 SOCKET:IC 14 PIN MIKIATURE a80 1200 0441
AlLl 100 2247 4 COIL:FXD AF O IO UH 10 78480 9100 224}
AtL? 91002247 COIL.FXD RFO IO UH T0% 78480 91002247
AlL3 00 3247 COIL.FXDRFOIQUH 10N 24389 91002247
ATLSE 8100 2247 COIL.FXDRF O.TOUH 10% J84E0 9100 2247
AILS 91400115 4 COIL:FXD AF 22 UH 10% 99500 215032
AlILG NAg o5 COIL:FXD RF 22 UH 10% jeello] N6G32
ALY 700029 4 COARE:FERAITE BEAD 02114 56 60 65,38
AILB 81700029 CORE:FERRITE BE)D oM L6 £90 65/30
A1QL 1855 0081 2 TSTR-S1 FET B0 NS245
ANQ2 1853 0201 2 TSTR:SI PRP 480 16%3 0202
Al 1854 00492 tQ TSTR:5INPN 8ot INI5ET
Al 1654 0032 TSTR.SI NP 801N INISE]
A0S 1654 0092 TSTR.SINPN s JNIBED
AlQ8 1854 0092 TSTR SENPN BOt31 283563
AtQ?r 1854 0071 PO TSTR:S{ NPN 28480 tR54 0071
AIOB 1853 066 13 TSTR:SIP P BO1)Y INGDBT
A10D 1853 0066 TSTR:51PhP 811 INGCEBT
ATQNO 1853 0086 TSTR 51 PNP 8013 MN5087
ATQN 1855 00a1 TSTRSIFET 801N 2N%245
See introduction to thisseetion for ordering Information
6-4

e mag B AR




P,"f

—u | | | I i i . "
Model 1826A Replaceable Parts
r
Table 6-2 Replaceable Parts (Cont'a)
- Mfr
Reference 1yp pary Number| Qty Description Code | Mir Part Number
Designation ode
AtQY2 18530203 TSTH SIPNP 20480 1853 0401
AlQ13 1854 D097 TSTR SINPH B0t 7NI562
AtQ14 1854 0002 TSTR.5INPN ROTIN 2N356)
ALQ15 1864 0002 TS5TR SINPN BO13t JN156)
ArQI16 1553 0092 TS5TR SINPN BO13Y 661
AfQ17 18510006 TSTR SIPhP 2013 hboar
AL 1851 0386 TSTHA 51 PNP 801N INEGE?
ArQ13 1854 0216 19 TSTR:SINPN Bo11t INIGOH
AlQX) 1854 0715 TSTA'SINFN BO1Y 004
AN 1854 a5 TSTA.51NFN B0 PLE S
A1Q22 1854 015 TSTA SINPN 80131 2N 3008
A1GQ23 1854 0215 TSTR 51 NPN BO131 NI
A1Q24 1854 0215 TSTH: S1 NPN BO111 INIWH
A1025 tas4 0215 TSTH 51 NPN 80118 ZNIFM
AR 0684 2201 7 N FX0COMP 22 OHM 10N 14w anx 8 20t
A2 0I67 0488 3 R FXD MET FLM 900X OHM 1% LBEW 78440 07157 04584
AIR] 0157 0466 3 R FXDIMET FLM 100K OHM 1% LEW 8480 Q)67 D466
AlR4 0684 1061 3 R FXD COMP 10 MEGOHM 10% 1/4W orn CH 1061
ATARK 06131 1056 2 A FXDCOMP 1 MEGOHM 5% 1/4W a2 B 1066
ARG 0684 1031 L] R FXD COMP 10K OHM 10% [/4% o ca
AIA7 Q157 0468 RFXD MET FLM 500K OHM 1N 1 BW 28480 0757 G480
ATRA M504 2 RFXOMET FLM 1BZK QHM % 1.8W ZR4R0 0151 4N
AIRD 0684 5601 2 XD COMP BG QMM 10 1/4W a2 CH 560t
A0 D6AA 1A 2 . FXD CAOMP 2300 GHM 10% 14W 01121 caan
AIRN 0494 2169 1 R FXDMET FLM 26.1K OHM I\ 1EW 78480 0658 3159
ATR12 Q57 4250 3 R EXDMET FLM 619K OHM 1% 1,8%W 28480 G167 020
AlR13 0s04 315) 2 R FXDMET FLM JBIK OHM 1IN LEW 8440 0668 3153
AR 0767 0280 9 H-FXDMET FLM 1K OHM 1% 18w 26480 {415} 0260
ALR15 07670203 i R-FXD MET FLM 200K CHM % 1/BW 72480 07570283
AtRi1G 0757 0410 2 R FXD MET FLM G681 OHM I L,EW J8480 07670419
ATR17 0152 0283 A FXDMET FLM 200K OHM §% FBW 28480 07570281
AlRIB 0675 1011 10 R-FXD COMP 100 QHM 0% 1/BW [y 88-1011
ARS8 0675-1011 A FXD COMP 100 OHM 0% I;BW ann BB 1911
AIR20 0608 3430 4 A:FXDMET FLM 21 5 OHM 1% LEW 0440 0608 1430
AIRN 069871212 H:FXO FLM 100 OHM 2% 1.BW 28480 0604 712
ATH22 0684 6611 2 A FXD COMP 560 QHA T0% 1AW 0121 CHEGN
ATR23 0684 M 2 A FXD COMP 22 OHM 10% 1.4H% onn B 320t
AlTR24 QISresds 4 R FXDMET FLM 337K ORM 1% 1 BW 2430 QI67 04
ATRZ5 2100 15 2 A.VAR CEAMET 100K OHM 10% LIN 1/2W 2A480 00 1%
AlIRZG 0157 0280 R.FXDMET FLM 1K OHM 1% 1L.BW R480 0167 0250
AlHR27 01514213 4 R.FX0OMET FLM 31K QHM 1% 1/BW 78480 07570213
AJR28 9757 Q280 R FXDMET FLM 5K OHM 1 1B 284380 0757 0260
AIRZS 0767 420 4 AFXD MET FLM 75 OHM 1% 1EW JBAS0 Q157 040
AlR30 0675-1011 RFXD COMP 100 OHM 0% 5/BW o221 BB 1011
ATA3T 06151011 R'FXD COMP 100 OHM 10% 18w o as s
ATR12 06081430 R:FXL »ET FLM 215 OHM 1% 1, BW 28480 D608 3430
AIR3Y @51 0124 R FADMET FLM 39 2K OHM 1% 1/BW 480 Qi one
ATRM 0684 2201 R-FXD COMP 22 OHM 10% 14w onn €B 2201
ATR35 01570398 4 R FXO MET FLM 75 CHM 1% 1 BW 28480 01570338
ATR3G 068 22N R:F XD COMP 2200 OHM 10% 1/AW Q1121 B 22
AR 0157 0308 R-FXDMET FLM J9OHM 1% 1 BW 28480 0157 0398
AlA38 0684 221 A FXD COMP 2200 OHM 10% 1/4W ann on 222t
AIRI} 0684 4711 1 R FXD COMP 470 OHM 10% 1/4W ana CR 471t
AR 47157 0497 3 A:FXOMET FLM O25K OHAY 1% 1.0 TR0 0157 0442
ATR4Y D157 0415 4 RFXOMEY FLMATS QMM 1% 1B 78430 0757 041%
AtR42 0698 8139 2 ROFXD MET OX 10K OHM 2.0 1.OW 28480 0608 8139
ATR4] Q751 0412 2 R FXDMET FLM 365 OHM 1% 1/BW 8430 Q67 0412
AtR44 0757 (427 2 R FXDMET FLM 15K OHM 1% 1:8W 28480 0767 0427
ATR4AS 0157 $159 7 A FXDMET FLM 21 EK OHM 1% 19 28450 ars? 09
ATR4G G151 438 6 R FXDMET FEM G ITK OHM 1% 1,8W 8480 oy
A1R47 0757 0416 4 RFXDMET FLMB1E OHM 1% 1 BW 28480 075} 6416
AlRaa 0683 1065 A FXD COMP T MEGOHM B% | dW /M B 1065
AIR1 0757 Q488 R:FXD MET FLM DOGK OHM 1% 1.BEW J8480 0767 0488
AIRED 0157 4N R FXDMET FLM 182K OHM 1% 1.BW 28480 0151 047}
ATR51 0684 2201 R:FXD COMP 22 GHM 1% 1/4W o cs 220t
AlRS2 0752 0489 AFXD MET FLM 000X OHM 1% 1LEW 78480 U157 0488
AR5 Q757 0465 R:FXO MET FLM 100K OHM 1% 1BW 28480 (757 0465
ATRSA 0604 5604 R:FX0 COMP 56 QHM 10% 1/4W g1 B 5601
ATRSH 0684 Y061 R:FXD COMP 10 MEGOHM 10% 14w o Ca 1061
ATRSG 0684 331 R.FXD COMP 3300 OHM 10% 174w [1RF3] a3
ARS?Y 0157 0290 AFXOMET ELMEA9K QHM 1% 1:BW 8480 0757 0290
AIRSA 0608 1153 R:FXD MET FLM 3 BIK OKM 1% 1, BW 28480 0698 315]
ATR59 0157 0260 ROFXD MET FLAT 1K OHM 1% 1LBW 28480 0157 Q780
AtRGD 04757 0203 R.FX0 MET FLM 200K OHM 1% §.BW 28480 0757 0283
A1REY a752 0419 RIFXD MET FLM 631 0HM I% 1w 78480 0757 0419
AlRG2 Q1510283 R:FXDMET FLM 200K OHM §% 1.BW 28480 Q157 0783
AIRG3 0675 1611 A.FXD COMP 100 OHM 1O 1. 8W o 881011
ATRGS 0675101 RoFXD COMP 100 JHA 10N 1L EW o BA 101
AIVAES 0608 3G R FXDMET FEM 215 0HM 1% LEW 28460 0698 1430
P L 0684 2201 R-FXD COMP 22 OHM 10% 174w on2) co2an

Sev introduction to this seetion for ordering information
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Replaceable Parts Model 1826A

Table 6-2 Replaccable Parts (Cont'd) ‘
- Mfr
Reference |pp part Number| Qty Description Code | Mir Part Number
Designation ade
ARG} 07670124 A FXDMET FLM 39 2K OHM 1% 1.8W 78480 077 014
AlRES N 376 R.VAR CERMET 100K OHM 10% LIN Y/2W 8480 M0 NIG
AIRGH Q167 0280 R FXD MET FLM 1K QMM 1% 1 EW 18480 0151 0280
AR 0757 0J60 REXD MET FLM 1K OHM 1N 178 J8480 0157 0280
AIAZT 0157 0273 R.FXDMET FLM J 03X OHM 1% 1/8W 78480 0y 0211
AIRT2 Q15 4 X R:FXD MET FLM 760 OHM 1% 1/BW 78480 0167 420
AIRT) 0675 1011 R F XD CQMP 100 OHM 10% 1/BW o BB o1t
AIRTA 0675-1011 A FX0 COMP 100 GHM 10% 1,8W onn B0 10N
AIRTS 0684 6811 R:FXD COMP E6G OGHM 10% 1/4W oz CB 5611
AIRI6 0698 1430 A:FXDMET FLM 215 OHM I % 1B M40 0668 3430
AIRITY 0510124 AFXDMET FLM 39 7K OHM 1% 1/EW 78480 07570124
AtR78 QOGR4 2208 25 YD COMP 22 OHM 10N T4 oti2t €8 2200
ARG 4757 0410 1 R:F'“D MET FLM 231 OHM 1% 18w 8430 0167040
ALRB0 A151 0414 ¥ R:F ') MET FLM 110K OHM 1% LEW 76480 0757 0424
AtRAt 0757 0290 RFADMET FLM 75 OHM 1% L 78430 0767 0398
A1R82 0684 1331 R:FXD COMP 10K OHM 10% 1/4W oana 10N
AtABl 0684 211 AFXD COMP 200 OHM 1% 1/2W onn B N
ATRB4 071570338 A.FX0OMET FLM 75 QHM IN 1/BW 28480 0757 0398
AIRBS 0684 2N A FXD COMP 2200 M 104 1/4W o ce N
AIREE Gi5T OALG A FXD MET FLM 475 0MM 1% 1BW 28480 Q757 0415
AIRBY 0607 8115 AFXDMET OX 10K OHM 20% 1 OW 480 0694 8139
ATREE Q157 0412 R.FXD MET FLM J65 OHM 14 1,EW 284560 0157 0412
ATRBD 076 M169 R-FXDMET FLM 215K OHM 1% 1/BW 0480 0157 0199
AIRDD Q757 0427 A FXD MET FLM 55K OHM 1% 1/ 23360 QIh7 042
ATRS1 07570428 R:FXD MET FLME YIK OHM 1% 1VEW 20480 Qrs} o438
ALRS? 0J87 A6 RFXDMET FLM BT OHM 1% 3/8W 8480 0157 0416
ALR93 0684 1011 ;] R:FXD COMP 10U OHN. 10% 174 G112t ce ot
ARG 0684 1011 RA:FXD COMP 100 OHM 10% 1/14W areae CB 101t
ATRES 0634 1621 2 A:FXD COMP 1500 OHM 10 14w o CB 1528
ATRY6 0684 1013 A:FXD COMP 100 OHM 10% 1/4W o B 1N
ATR97 0751 42} 3 AFXDMET FLM 4753 GHM 1% 1/BW TR0 a757 0437
AtAGE 07670271 R:FXDMET FLM J0TK QHM 1N VB 21480 Q1510213
ATASI D6B4 1013 A°FXD COMP |00 OHM 10% /4% Q12 caan
ATRI00 0157 0281 1 A FXDMET FLM 2.74K OHM 1% 10w 28480 Q157 081
ATRIOY 0164 0044 1 RFXDMET OX 82K OHM 6% 2W 20400 0764 0044
ATR102 0187 D408 4 R:EXDMET FLM 243 QHM 1% 1BW 28480 0767 0408
AIR103 0157 0280 R FXDMET FEM IK CHM 1% 1/BW 28450 0767 0280
ATRI4 0698 1180 1 R:FXDMET FLM 2.37K OHM 1% 1/BW 78480 0698 3150
ATRI0S 0I5 0422 3 R:FXDMET FLM 003 OHM 1% 1,BW 2H4B0 QI57 0422
AIR106 0137 0440 1 R:FXD MET FLM 7.50K OHM 1% 1.BW 28480 0767 D440
ATRIQ7 D6B4 1012 R:EXD COMP 100 GHM 10% 1/4W 0N cgon
AR08 06841011 R:FXD COMP 100 OHM 10% 174w [ F) ] cB 1on
AIRI09 D634 1011 R FXD CIMP 100 OHM E0% 174w 011 B 101
ARG 0684 151 RFXD UOM® 1500 OHM 10% 174w 0112t CB 151
AIRIN OCa% 211t 3 R:FXD COMP 2200 OHM 107% 1/4W o cB 272t
AVRIZ 06815115 F:FXD COM,> 610 OHM 5% T1/4W on2 cabng
ATRIIZ 0157 0788 2 R:FXD MET FLM 800K OHM 1% 1/8W 28480 07570768
AlRII4 QI51 0213 R:FXD MET FLAY 301K OHM 1% 1/8W 26480 0r57 0223
AIRAT15 Q757 0417 3 R:FXD MET FLME52 OHM 1% 1/BW 28480 0757 043}
AIR1IE 0684 1011 R:FXD COMP 10¢ OHM 10% 1/4W ain caim
AIR117 0684 6601 A.FXD COMPBS OHM 10 1/4W onn ca 560
AIRIT8 0684 1011 RA;FXD COMP 100 OHM 108 1/4W onn caon
AtR119 0684 5600 A FXD COMP 66 OHM 107 1/4W anz Ch 5600
AtR10 0157 0017 R.FXD MFT FLM 562 OHM 1% 1 BW 28480 0757 G317
ATAY2H 0D6G4 1031 RFX0 FIMP 100 OHM 10% 176W an! ca on
AIR122 DELF (ED
AlIR123 0684 3901 4 AF 4D CUMP 30 OHM 10% §/4W 01321 €B 2901
AIRI24 0684 021 2 A.FXD COMP 2.7 OHM 10% 1/4W asgt CB 216Gt
AR5 06841011 A:FXD COMP 100 OHM 10% 1/8W o112 cean
AlRI128 06841014 R:FXD COMP 100 OHM 10% 1/4% o2 coon
AtR127 0684 021 R: F)tDCOMP?J'OHF-: 10% 1/4W an Ca 271Gt
AlR128 DELETE
AIR129 0684 1011 A: FXDCOMleUHM 10% 174w 03123 <8 1on
AIRII0 06841013 A:FXD COM. 100 OHM 10% 1/4W 01121 CB 1on
AIRIIt 0668 3159 A:FX'IMET FLM 26.1 OHM 1% 18w 8480 068 1150
ATR132 0e9e T2 A:FX0 FLM 100 OHM 7% 1AW 8480 0668 712
AIR133 07157 0441 A:FXDMET FL'A B250 OHM 1% 1/BW 28480 0767 044)
AIR134 0157 0416 RFXDMET Fy BT OHM 1% 1/8W 78480 QBTG
AlS1 MO 1662 3 SWITCH.PUSHBGTTON 2 STATION EA, DPDT 28480 J101-1662
Al152 1011565 1 SWITCH PUSHBUTTON 4 STATION EA. DPOT 480 2101-1865
Al53 31011662 SWITCH:PUSHBUTTON 2 5TATION EA. DPDT 78480 J10t-1682
A1S4 Q11663 1 SWITCH.PUSHEUTTON 2 STATION EA. DPDT Nse0 PR 10
A155 QL1664 SWITCH.PUSHBUTTON SINGLE STATION DPD'T 71580 PB-1
At 1658 0004 2 TSTR ARRAY:SI NPN OUAL 2IFF AMPL. 28480 1858 0004
Alu2 18200806 2 e 843 1820 0808
AU 1654 0004 TSTR ARRAY.SI NPN DUAL DIFF, AMPL. 22480 1858 0004
Atud 18200142 1 INTEGRATED CIACUIT 4 INPUT 2 DR/NOR o413 MC 1004P
A1Ub 18200806 [[a4 28480 1820 0806
AIVRL 1002 3002 2 DIQDE BREAKDOWN: 2,37V 5% 8480 1902-3002
AIVR2 1802 3094 k| DIQDE:EREAKODOWN B.11V 2% 400MW 15818 coisen

See intraduction Lo this section for ordering Information




Model 1826A

Table 6-2 Replaceable Parts (Cont'd)

Replaceable Parts

‘ Mir
Reference 1y pary Number| Qty Description Cod Mfr Part Number
Designation ode
AIVR) 19G2 X084 2 DIODE BREAKDOWN: 4 75 4 28340 1602 2084
AIVARL 1502 %2 MODE BREAXDOWN 237V b% 28480 1602 X002
ATVRE 1002 386 IQDE BREAKDOWN: 475V 7% J8480 1002 3068
AIVRG 3tird DIODE BREAKDOWN 511V I\ 4000w 1ERIB CDIBHIT
AtXU2 1200 0438 2 SOCKET:IC 16 PIN MINIATURE 2495 nt
ATXU4 1700 G441 ' SOCKET:IC 14 PIN MINIATURE Pl rl.y 6335271
AIXUS 1200 0438 SOCKET:IC 18 FIN MINIATURE 249095 5331629 1
A2 01825 65502 1 ASSY :MODE 20480 01825 £6507
A2CH 60 M5 C.F XD CER 001 UF +B3--20% 100VIOCW B& Y CO238101F 1032526 COH
As DELETED
AZC3 0150 Q050 1 C'FXDCER 110 25PF EQOVDCW 12962 0! 000 C0J0 JiGC
AZCA 0160 1461 CFXDELECT 2.2 UF 10% 20vD0W G4 780 C0238101F 1032525 CDH
AICSH Qto0 2247 1 C.FXD CER 30PF 500VDOW THay 201 NPO IOFF
A2CH 0160 M51 C FXDCEA DO UF «B)-20% tOOVDCW 56789 CO2IB101F 3022525 COH
AICT Ned 1M 1 C:FXD MICA 220 PF %% 300VOCW 14650 KROMIRF22113C
A2CH H6G 2757 C:FXD CER 10 PF 6% B0GYDCW 72982 301 000 CGHO 1O
AZCD 0160 3451 CEXDCEROOT UF +B0-20% 100VOCW 56209 C02IBt0TFIN32525 COH
A2C10 Q160 3451 C FXD CERDDI UF +B0-20% |0OVOCW E62EY CO2I8IQTF 1032525 COH
A2CN1 0160 3451 CEXDCER OO UF +R0-20% 100VDOW 562809 CO2IPF0TF 1032525 €D
A2l 1751 3071 1 B FEMALE RECEPTACLE 8480 12513071
AP 12000341 SOCKET:IC 14 PIN MINJIATURE n480 1200 0443
AX tgh4 0215 TSTR ST NPN Bo13n INIM
AZQ2 1854 0215 TSTR-5t NPR [ e }] IN3004
A3 1654 0092 TSTh:t. NPN falk I3 INIE3
A204 18530015 1 TSTA S1 PNP Bat 2MNIE40
AR ara1 o417 H.FXQ MET FLM 4760 OHM 1% 1/8W 28480 01670437
AIR2 0I6] (422 R FXD MET FLM 508 OHM 1% 1/EW 78480 MmE W22
A2R3 0167 0418 A FXD MET FLMW 475 OHM 1% 18N JB450 A7L7 G415
AIR4 NQY ASSIGNED
AIRSG 067 0487 R FXDMET SLME2SK OHM I% 1 EW mia0 0757 0467
ARG OGB4 AT 4 H FXD COMP 4700 OHM 10% 1/4% 121 CRAN
AIR?T 06 B194 Fi R.FXD MET FLM 1 58M OHM 1% 1/BW 28480 0600 8108
AZRB OIS 4T3 2 R:FXADMET FLM 221K OHM 1% 1BW IBAR0 07570421
AIRD 0683 16558 2 R:FXD COMP 1.5 MEGOHA 5% 1/4% o1 - 1.1.1]
AJRTO NOT ASSIGNED
A2RIL oI5 04 RFXDMET FLM 511K OHM 1% 1/0W 848G 07670428
AJR12 0757 0278 1 R.FXAIMET FLM §L7BK OHM 1% 18W 8480 07670278
A2R1] 0684 4121 A.FAD COMP 4700 OHM 10 T/4W on ce 4N
AR 0634 192t A FXD COMP 10K QHM 10% 1/4W [t} R 1] CB 1001
AZR15 0699 8108 R.FXO MET FLM 1 5EM OHM T% /0w 0608 5194
AZR16 0684 £12| A:EXD COMP 4700 QHM 1% 1/4W (1103 co4arn
AIR17 0767 04713 H.FXD MET FLM 22K O 1IN 1 BW 28480 0167 0470
AZRI18 0767 0482 R-FXD MET FLM B25K OHM 1% I/BW 2848¢ 07157 0487
AZR19 0683 1585 v REXD COMP 1.5 MEGOKM B 1/4W atn B 1555
AJR2D 05T oAy CRCFXD MET FEM 4750 OHM 1% 1/BW 28480 0167 043}
AR 0757 1% R:FXDMET FLM 475 CHM 1'% I/BW 8480 0767 041h
A2R22 0757 (422 R FX0 MET FLM 800 QHM I% 1/8W 23480 067 0422
AR 07500402 1 R FADMET FLM 110 OHM 1% I/BW 23480 Q78 ok02
A2A24 0757 0420 R EXDMET FLM 750 OHM 1% 1/BW 28480 02570420
A2R2E 0675 ton R:FXD COMP 100 OHM 10% 1/BW o1 a8 1011
ARG 0157 o408 A FXDMET FLM 243 OHM 1% 1/BW 28480 075/ 0408
A2R27 0757 446 1 R.FXDMET FLM 150K OHM 1% 1/8W 28480 0157 (416
AJRB 0687 411 1 A:FXO COMP 470 OHM 10% 172 01N Ep AT
AIR2D 0681221 1 h.FX0D COMP 2200 QHM 10 1/2W guNn €8 271
AR 0684 68301 1 R:FXD COMP 68 OHM 10% 1/4W ann €H 6801
AZR3L 0684 21 R:FXD COMP 2200 GHM T0% 1/4W N B 2N
AZRI2 e84 1211 ] RFXD COMP 120 OHM 10% 1/4W onn cB 1M
AZR33 0684 5801 R.FXD COMP 68 OHM 10% 1/4W oy CB 680}
AZRIA 0684-1011 R.FXD COMP 103 OHM 10% 1/4W an o W Is]]]
AIRYS 0644 6801 R:FXD COMP 68 OHM 10% 1/4W 01828 Ca 6801
A5 3010538 2 SWITCH.PUSHBUTTON 2¢ SINGLE STAT:ON 8480 3101 0535
A252 11011518 1 SWITCH PUSHEUTTON 3SECTION 28480 31516
AZS] J101 0535 SWITCH PUSHBUTTON 2P SINGLE STATION 28480 301 0535
AN IR0 3587 2 IC:LINEAR OP, AMPL, 07263 UsB2778393
AZU2 1826 0066 IG:LINEAR OP. AMPL. 01263 U8B II7639]
AJVRI 1902 X054 1 MIODE BAEAKDOWN SILICON 3 B3V by 28480 1902 3049
AIVRA2 1602 0041 OIODE:-BREAXDOWN 5.11V 6% 4753 521093308
A2xU) 1200 0763 SOCKET:ICBPIN FOR TOB CASE 717185 133 68 92 061
AIXLD2 12000763 SOCKET:ICBPIN FOR TO5 CASE 71785 13368 82081
A3 L1825 66500 1 ASSY:DISPLAY SWITCH 28480 01825 GH50]
AJA1 200123 1 R:WAR CEAMET 500 OHM 0% TYPL P 14w 8480 200123
AJSt 2101 1666 1 SWITCH-PUSHBUTTON Z5TATION EA_GPOT 28480 HOT- 1656
Ad Q1815665 1 ASSY:DELAYED SWITCH 28480 01825 66511
A3CT 01603557 C:FX0D CER 0.01 UF 20% 200VOCW 28480 01601557
AAC2 Q1603307 2 C:FXD MICA B) PF B% 28480 9160 3987
AAC] 0121 0405 2 CVAR IBI57PF 74970 TH? 0309105
A4CA 01602541 rd C.FX0 POLY Q.01 U 5% TOOVOCW B4 HEW 192
AACE 01633324 2 C:EX0 MET POLY 1 9UF E% 1DOVDCW B441 HEW 249
A4CRY 1901 0040 DICOE: SILICON JOMA JOWY 01261 FOG1088
AdCR2 1807 0043 DIODE: SILICON JOMs XWV Q1263 FOG1088
AACR] 1901 0040 DIODE:SILICON J0MA 30wV Q7261 FDG 1083
A4CR4 1501 DO<0 CI0DE:SILICGN 30MA J0WY 071263 FDG1088
A4CRS 1501 0040 DIODE:SILICON JOMA 30WY 07263 FDG0S3
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Replaceable Parts

Table 6-2 Replaceable Parts (Cont'd)

Model 1826A

.
I Mfr
Reference \p pory Number Oty Description Cod Mfr Part Number
Designation ode
ALCRG 1901 0040 DIGDE;SILICDHN JOMA TIWY 01261 FDG 1068
AdLY 0170002 CORE:FERRITE BEAD 0214 50 800 65/30
A4Q1 1863 0036 2 JSTR:S1 PNP B0t 28006
AdRY 0684 7131 + R FX0D COMP 1) QHM 1a anat CH 221t
AdR2 2100 1161 5 RVAR CERMET 20K OHA 10N TYPE P 1AW 28480 2100 3161
AARZ 0757 0060 ¥ R:FXDMET FLM 24 JK NHM 1% 1/2W 268480 087 0063
AdR4 21003161 R VAR CERMET 20K QHM tO% TYPE P LAY IBARG 2100 J16¢
AARS 0767 0442 ] R FEXDMET FLM 10.0K OHM 1% IBW Ja44aq Q767 0A42
A4RB 0257 442 FFXDMET FLM 100X OHM 1% 1BW 23380 6767 0442
A4R7 0684 221 R F XD COMP 220 OHM 10% 114W ann e
A4RRB 0Gud B14D ? AFXD FLA AQK OHM Q% 1AW 29480 0698 8149
AL4RA 0Go8 8147 2 R.FXD FLM BOK OHM Q1% §BW 20480 0696 B147
Ae410 068 8146 2 A.EXD FLM 160K OHM Q1% I'BW 284080 0693 At146
ALAN) 0668 5171 2 A FX{ FLM 400K OHM 0.1% 1I/BW 28480 060 B1T
AARI2 0608 8159 2 R.FXD FLM 80CK OHM 017 1/4W 18480 0600 5159
AAR1] OCLe B4 ? R:FXDMET FLM 1.6 MESOHM 0.1% 1/2W 4480 0608 8141
AARY4 OG0T 18QY 1 R.FXD COMP I8 OHM 10% 1/2W o EB 1801
ARG 0757 009) R:FXD COMP 33K QUM BN 172W anxn EB 3915
AdST CONSISTS OF MP22, MP24, MP26G AND PLATED
CONTACTS ON A4,
AL 01625 56506 1 ASSY-DELAYED SWEEF T MPONENTS 28480 01825 €6505
ASCH NOT ASSIGRED
ASCY 0160 2261 2 C:FXD CER 15FPF 5% KOOV TW 72082 01 NPQ 15 PF
A5C3 0160 2304 t C:FXOD MICA 100 PF 6% Lind.1] AOMIEF 19113C
ABCA Q160 31451 C:FXD CER 001 UF +B0-20% 100VDrW s6289 COYIB10TF 1032525 COH
VFCE 016500115 ' C:F X0 CER 27 FF 104 S00VDCW r2082 301 000 U210 279K
AEC. Q1602207 C:FXD MICA 300 PF 5% J00vDCW 28480 0160- 2207
ABCY 0189 0197 CFXC ELECT 2.2 UF 107 20VDCW B89 16N 225X 000A2 DYS
ASCHE 01820197 CiFX., ELECT 2.2UF 10% XVODCW 5628% D20 00HA2 DYS
A5CD 01600168 C-FXD MY Q.1 UF 10% 200v0Cw 56289 102P 10492 PTS
ASCI10 0160 3587 C:FXD CcR 001 UF 20% 200¥DCW 8480 0160 3667
AEBCIN 0160-3557 C:FXD CER 005 UF J0% 200VDLW 28430 0160 3667
ABCI2 0160-2587 C:FXD CER QO UF 20% 200VDCW 28480 0160 3667
ASCR1t 1601 0040 DINDE:SILICON JOMA 30wV Q243 FDG1088
ABCR2 100? 2040 QLINE SILICAON JOMA 30wy 01263 FOG 1088
ABCRZ 1901 0040 DINDE SILICON XIMA 30wV 071263 FOG108d
ASCR4 1601 Q040 QODE SILICON J0MA JOVV 071263 FOG1088
ABCRE 1901 0040 DIQDE: JILICON JOMA DOWV 07263 FOG 1088
ASCRS 19901 0040 DHOOE SILICON XIMA XMWY 07263 FOG 1048
ASCR? 1001 0040 DHOOE SILICON XIMA 30wV 07263 FOG1038
ABLI g1400114 COIL:FXD RF CHOKE TOUH 10% 24276 15402
ASQ1 154 ONE TSTR.SI KPN BO13Y INI00L
AS02 .54 021% TSTR:SINPN BG131 30
AEQ3 1554 0115 TS5TR.SINPN BO131 INI004
A5G+ 1863 9086 ' TSTR §1PNP BOI3N INS08T
ABQS 1854 0215 YSTR.SINPN Bora NID0
ABOG 1853 0086 TSTR:SIPNP BO13M MNB0A7
ASQ 7 1853 0006 TSTR.51PNP aniy POkl
A508 1654 0693 TSTR:SINPN 28480 18%4 OEIH
A5Q9 1854 DGO} TSTA.SINPN 28480 1854 0631
ABQ10 18530244 2 15TR .51 PNP 78480 18530244
arayy 1853 uBs TSTR:SIPNP B3} 2NED8T7
ik 0757 0650 1 R:FXDMET FLM 39 2K OHM 10% 1, 2W 78480 0757 0860
ASR2 0434 1021 3 A.F X0 COMP 1000 OHM 10% /4w on £ 101
ABR] 0157 0288 R:FXD MET FLM 909K (KM 1% 1/8W 28480 0757 026
ASR4 075} (466 1 R.FXD MET FLM 110K OHM 1N LEW 28480 07157 Mo
ASRAL 0757 0848 1 RIFXDMET FLM 22,16 OHM § 0% /2 8480 0757 (846
A5Ab 0684 4721 AF XD COMP 4700 OHM 10% 1/4W G121 CB Y
ABR? 06B4 1051 RA:FXD COMP 100 OHM 10% 17dW o ca 1o
ASRA 0684 211 A FXD COMP 220 OHM 10% 114w 01121 cann
ASRS NOT ASSIGNED
ASRI0 0157 0847 ] RiFXD MET FLM 27 4ICOHM 1% 1720w 480 0767 0847
ABRIY 0684 1013 A:FXD COMP 100 OHM 0% 1AW iz CHn
AERI1Z 0684 103t A:FXD COMP 10K OHM 10% I/ o 8 1001
ABR1Z 0757 0283 4 RFXD MET FLM 200K OHM 1% 1/BW 28480 0757 0283
ASR14 0veT Qi R.FXD MET FLM 750 OHM t% 1.BW BABQ Qrs7 0420
A5SR16 Q0781-0074 2 AFXD MET OX 15K OHM 5% 1w 28480 Q68 004 '
A5R18 0684-1011 R:FXD COMP 100 OHM 10% 1/4W a1n ci oh |
A5R17 0684 2201 A:FXD COMP 22 OHM 10% 1/AW 01t CB 221
AS5R18 0757 0283 AFXDMET FLM 2 00K OHM 1% 178W 28480 15} 0281
ABR1G 05T 416 R-FXOMET FLM 511 OHM 1% 1EW 28480 57 0416
ASR20 07670418 R:FXD MET FLM 5.3 1K OHM 1% 1/8W 28480 0767 0438
ASR2Y 0684 1011 3. F X0 COMP 100 OHM 107 1/4W 121 CB 10
AER22 06841011 [:F XD COMP 100 OHM 0% 1AW N2 cBion
ASR23 0684 1001 R.FXD COMP tQ OHM 10% T74W 121 CB 1001
ASR24 06841001 3 A FXD COMP 1O CHM 10% 1/4W g cB 1o
ASR25 0684 1011 R:FXD COMP 101 OHM 10% 1/4W o2 cB o
ASR26 06841011 R:FXD COMP 100 OHM 10% 14N o cB 1o
AGRRZZ 0757 (404 1 R:FXD FLM 130 OHM 1% 18w JH480 Q67 0404
AB 01824 £6506 ASSY:VERTICAL CONNECTOR 284680 01824 66506
AEC: 0160 451 C:FXD CER 0.01 UF +33-20% 100VDCW 56280 CO23B10IF 1032525 COH

See introduction to this section for ordering informatioa
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Model 18256A

Table 6-2 Replaceable Parts (Cont'd)

Replaceable Parts

I pfr
Reference |.p pare Number| Qty Description Cod Mir Part Number
Designation ode

ABC2 Q1606 1% C FXD CER 001 UF +80 - 2% 100VDCW 56280 C02IN1QYF 1037525 COH
AR 1251 0954 ] CONNECTOR. FEMALE 24 CONTACT JB480 1261 0064
AGJ2 1 200 0441 2 SOCKET:IC 14 PIN MiNIATURE 440 1200 D401
ABLT qr:00115 COILFXE AF 32 UH 10N 19800 2160 32
AGL2 g140011s COIL:FXD AF 22 UH 10 fau0a 2160 32
Al Q1825 66607 ? ASSY-MAIN SWEEP COMPONRENTS § 20440 01825 66607
AlCt 0160 1457 C FXO CER OOV UF +EQ-20% 10OVDCW 5680 CO238101F 1932526 COH
AIC2 0160-2261 C.FXD CER 16 PF 5% B00vOCW J2082 301 KPQ \GFF
A7C3 0iGG M50 1 £ FXD MICA JJPF B 8480 me0 2150
AlCA 0160 2657 C:FXD CER 0.0) UF 20% 200vDCW 28480 0160 35567
AlCHE Q60 1481 C FX0 CER 0.0 UF +B0-20~ 10OVDCW 55280 CO23IR1™MF1032525 COH
AJCB [+ 1; o R 121 C FXD CER D01 UF +BO-20% tOOVDCW b 260 CO23IB10TF 1032525 DN
AICY 01800197 CFXDELECT 2.2 UF 10% 20VDCW 56289 1600 225XB070A7 DYS
AlcH 01BQ 0107 C-FXD ELECT 2.2 UF 10% 20VDCW 55280 1500725X0020A2 CYS
AICH 0160 0163 CFXD MY 0.1 UF 10% 200vDCwW BE80 192° 10432 PTS

(o4 ]1] 01601364 CFEXD POLY 1O UF #5-16% 100VDCW BA4N HEW 247
AJCR thru ATCR4 1001 0G40 DIODE:SILICON X MA XOWV 07263 FOG 1086
AN 12613271 Y CONNECTOR: 6 FIN 1261 3212
Arat 1853 00é8 TSTAR:51 PNP Boi)y INSGAY
AJQ2 1854 0032 TSTA:SIKPN BO1) IN3563
A0 1854 0215 L STR:SIKPN BO13} N304
A704 1854 O116 WSTH SiNPN 84,31 N 3004
AJOB 1854 0N 8 TSTR.SINPN leRle] | NIN04
ANQ6 1854 015 TSTR.S5INPN BOtN N4
ATQT 1853 D086 TSTR 51 PNP 80131 28B4 7
A7G8 1854 015 TSTH:S5! NPN Bl NI
Alag 1851 D0&G TLTR:5IPNP BOIM 2NE087
ATRY 0384 231 ¥ F.FX0 COMP JI0OHM 10N 114W e cB 3n
ATRZ 0684 221 R.FXD COMP 2200 OHM 0% 1/4W a1 CB 12}
AR 0G4 1031 ¥ A.FXD COMP 10K OHM 10% 1/ 2% ona EB 1011
ATR4 06375201 ] RiFXD COMP 12K OHAY 10% /AW o1z EB 1201
AlRS 0684 4101 K} A:FXD COMP A7K OHM 10% 1/4W Qnzt Ca 411
ARG 067 0438 A:FXD MET FLM 6.11K OHM 1% LVBW 24480 0767 0428
AIR? DEBL 1041 2 H.FX[ COMP 100K OHM 10% 1783 o2t LB tod
AZRB 0684 10N R.FXD COMP 1000 OH* 10% 1/4W onn ca o
ATRG Q767 0428 R:FXD MET FLM 511K QHM 1% 1/BW 73480 Q767 04118
ATIR1O0 07570270 1 AFXD MET FIM 316K OHM 1% 1 EW 8480 0762 0270
AR 0608 8140 1 R-FXDMET OX 1EM QMM 2.0% LOW 28480 0658 0140
ATR12 0767 0280 R:FXD MET FLM IX OHM 1% 1,5W 28480 Q757 0280
AIR1Z 0757 0242 R:FXD MET FiM 10.0K OHM 1% LEW 800 0157 a2
ATR14 0761 0076 1 R:EXDMET OX 18K QHM % IW 28480 0181 0076
AIRIG 0GA1 1825 1 R.FXD COMP 1BOQ OHM 6% 1/4W ur A 1826
ATRIG 0GB 4731 A:FXD COMP 47K QHM 10% 1/4W ot ca 471l
AIR17 Q761 0478 1 R:FXD MET FLM J01K OHM 1% 1/BW 28480 arel 046
ATRIB 0684 301 2 R:F XD COMP 3000 OHM 10% 1/4W otn €8 9%
AIR19 0684 3921 R:FXD COMP 3300 OHM 10% 1/4W onn €8 3929
AIR20 06841091 R:FXD COMP 100 OHM 10% 1/4\Y o2t [o: W] 1)
AR OGE4 1011 A:F X0 COMP 1000 QHM 10% 1/4W 052 cBon
ATAZZ 06843901 A:FXD COMP 33 OHM 0% 314w Q112! CB 390%
ATR23 oGa34-1011 A FXD COMP 100 OMM 10% 1/4W on21 By
ATR24 0634 3001 A:FX0 COMP 39 OHM 10°% 174w on <8 3903
ATR25 feqy 1001 R EXD COMP 10 OHM 10% 114w o121 ci 100
AIR26 0688 WA R:FXD COMP 39 OHM 10% 1/4W onn CB 3903
AR 0182516508 1 ASSY . MAIN SAWEEP COMPONENTS 1 26480 B1825 L6600
ABC3 b4 NOT ASSIGNED '
ABC2 NOT ASSIGNED
ARCY 0121 M55 C.VAR AIR 1.9-15.7 FF 14970 147 0309 105
ABC4 ~150019] C:FXD MICA B2 PF 6% 8480 M400193
ARCEH 0160 2020 L] C.FXD MICA 810 PF 5% 10GVDCW 00863 RDMISFI TS
ABCE 01603541 CF XD POLY OO UF 6% 100VDCW B441y HEW 192
ABCY 01603324 C:FX0 MET POLY 1.0 UF &% 100VDCW 84411 HEW 240
AHCH 0150 0207 1 C:-FXD MICA JXIPF 5% 28480 M40 0207
ABCH G160 0157 1 C.FXD MY 00047 UF 10% 200VDCW £4209 1970471202 PTS
ABCIQ Ote0 0563 1 C:FXD MY 0033 UF 10% 200vDCW 58280 192033392 FTS
ABCTI [31:T Julk: ] C:FXD ELECT 0.32 UF 70% 35VDCW 66200 15013334 %0035A2 DYS
ABC12 01800378 1 C.FXD ELECT 0.47 UF 10% 35VDOW 56280 1600474X0036A2 DYS
ABC13 0180 0100 1 C:FXD ELECT 4.7 UF 107% X5VDCW 66289 1500476 X903502 BYS
AP i4 01800228 1 C:FXD ELECT 22 UF 10w 15V0CV! 56289 150D226X901582 DYS
£ 15 0140 0203 C:F XD MICA J0PF 6% 28480 0140 0201
ABCR1 1001-0040 NIQOE:SILICON JIMA J0WV 07263 FOG 088
ABCR2 1601 0040 DIODESILICON J0MA WY 02263 FDG 1083
ABCRI 1001 0040 DIODE: SILICON JOMA JOWV 07263 FOG 1088
ABCR4 1801 0040 DIQDE: S ICON J0MA HAVY 07263 FOG 1083
ABCHS 1801 040 DIQDE:SHLICON JOMA WY 07263 FDG1088
ABCRS 1907 0040 DIODE: SILICON DOMA J0WY 07261 FDG088
ASCR? 19010031 DIQDE:SILICON 1BOWY 07263 FD 369
ABCRA 19401 0045 DIODE:SILICON 0.75A 100PIY 04713 SA 1756 7
ASL1 81700029 CORE:FERRITE BEAD o214 56 500 65:38
ABR!} 2100 3161 R:VAR CERMET 20K QHM tO0n TYFEP D 4w 20430 210021461
ABR? 0757 0843 1 R:FXO MET FLM 150K OHM 1% /23 8480 0757 0843

See introduction to this section for ordering information
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Replaceable Ports Model 1825A

’
Table 6-2 Replaceable Parts (Cont'd) -
Reference Mfr N i
A > |HP Part Number| Qty Description Cod Mfr Part Number

Designation ode

AdR] 2100 18t A:VAR CEAMEY 20K OHM 10N TYPE P Xd4W 78480 2100 N6

AJRA 2100 3161 R VAR CERMET 20K OHM 10% TYPE PP 3M4W W30 21006 316)

ABRE DIET 0442 REXDMET FLM 100K Ut 1% 1AW 2BRED 0167 D442

43r6 Q767 0442 R:FXDMEY FLM 100K OHM 1% I/EW 28480 Q157 0442

»BR7T D698 £ R:EXD FLM ADK OHM 0,1% 1/4W JB460 0G4 8149

ABRA or08 4147 A-FXD FLM BOK OHM 0.1% I/BW 8480 0368 8147

ABRG 0663 8148 A:FXD FLM 160K OHM 0.1% 1/BW 28450 05068 8146

ABRI0 oG 61N A:FXD FLM 400K OHM Q.1 1/BW 28430 0668 6171

ABR I 0408 8169 R EXD FLM BOOK OHM O 1% 1/4 2M4B0 0604 8169

ABRT2 Cooa B4 A:FXD MET FLM | 6 MEGOHM 0,1% V/2W H480 0650 At

ABATY 0693 BIA2 z R.FXO MET FLM 4 MEGOKM 0.25% 1/2W 6420 0668 0142

ABR14 0608 8142 R:FXD MET FLM 4 MEGOHM 0.26% 1/2¥ 8480 0693 01472

ABRIG ocyr 2138 R-FXD COMF 22K OHM 10% /DN 012t <8 2231

ASAR1E 210G 2161 R VAR CERMET 20K OHM 10% TYFE P 1AW CONSISTS 28480 001181

QF MP21. MP?5, MP2}, AND PLATED CONTACTS
QN AB

AUy 1023 0202 IC.OPERATIONAL AMPLIFIER 0723 sliy

ABVA1L 1007 0782 1 DIQDE:BREAKBOWN 301V 1W ARG 13020782

ASVA2 1802 319 g DIQDE:RREALDOWN B.25V b% 04713 5210630 158

AQ 01825 86603 t ASSY;MAIN SWEEP COMPONENTS 2 268480 GI826 66609

ABC) 0160 2261 C:FXD CER 15 PF B BOOVLDCW T2002 301 NPO-15 PF

ABC2 01602207 1 C:FX0 MICA 00 PF 8% 28480

AIC3 Q160 3488 C:FXD CER 003 UF +B0-20% 100vDCW $6209 Cr~18101F 1032525 CON

AlCA Q1800374 1 C:FaD TANT, 1O UF 10% 20VDOW 66260 I 0106X002082DY5

AGCE Q1600168 GFXD MY 0.0 UF 10% 200VDCW 620 IR 10402 PTS

ASCH Q1603481 C:FXD CER 0 0) UF +B0-20% 1000 CCW 56289 CO238101F 1032526 COH

ABCT 0180 0049 C:FXD ELECT 20UF +75-10% BOVLCW 86280 I200206G060CC2 D5M

Afca Q189 0050 1 G:FXD ELECT 10 UF #75-10% 285VI.CW 28480 0180 0050

ABCH 01800107 C:FXD ELEGCT 2.2 UF 10% 0¥ 00 £6289 1500276 X0020A2 DYS

ASC10 0160 451 C:FXD CER 0.0% UF +B0-20% 100VOCWY 56289 CO23N0LF 1032526 CON

ABCTE 01603567 C:FXD CER 00t UF 20% 200v0CW 28480 01603567

AICI12 018 0004 1 C.FXD ELECT 10 UF +50-10% 100VDCW 55289 0D I06F 1000CT IEM

ABC1] 0180 0197 C:FXD TA 2.2 UF 107 20VDCN 56280 1500226 X0020AL OYS

AGCR) 10060042 1 DIQDE:DUAL 51, COMMON ANQDE 28480 1906 0042

ASCR2 1601 0040 DIGDE:SILICON JOMA 30wV 07263 FDG 1088

ASCR3 1901 0040 VIONE:SILICON AOMA 30WYV 01261 FDG 1088

AQCR4 1901 0511 1 DIQDE:SILICON DUAL 100WY 4713 55D 18 A

~8Q1 16483 0084 TSTRA; ' FNP B NEQAT

AQ2 18630218 1, TAIA:FET {MATCHED PAIR) N CHANNEL 20480 18520314 -

ADQ3 1853 0244 TSTR.51PNP 28480 1863 0244

ASQ4 1864 CEH1 TSTR:SI NPN 0480 1854 DGO

ABQS 1854 0691 TSTR: St NPN 20480 1864 0601

ADQG 1863 0085 TSTR S)PNP B 2N5087

ADQY VE54 0215 T5TR:5 NPN B2 INIG04

AIR) a6t 0074 RFXD MET OX 16K OHM 6% IW 78430 07610074

ASR2 Q7670769 RIFXD FLMBT.1 OHM 1% oW 28430 0767 0769

ABRJ Q757 0283 A FXD MET FILM 200K OHM 1% I/EW 78430 0757 0283

ABR4 0684-121 1 A FXD COMP 1,25 OHM 10% 1/4W o CB 12}

ASRS 06341011 A FXD COMP 100 OHM 10% 1/4W o cRION

ARG 0757 0418 A FXDMET FLM 511 OHM 1% t/BW 78430 or67 0418

AGR7 07570281 R:FXD MET FLM 2 00K OHM 1% 1/BW 8480 01570281

ASRB 6842201 A:FXD COMP 22 OHM 10% 1/4W anxn ca 22

ABRZ Q157 0404 ! A:FXD FLM 130 0MM 1% 1/BW 28480 Q157 0404

AGRI10 0757 0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 Q167 0466

AGRYY Q167 0290 R:FXD MET FLM B.18K OHM 1% 1/6W <8480 Q1570200

AJR12 OGB4 10618 R.FXD COMP 10 MEGQOHM 10% 1/4W s1RF3) £8 1061

ASR1] 08841001 R:FXD COMP 10 OHM 107 1/4w aua €8 1o

ASR1A 0761 0073 1 REXDMET OX 11K OHM 6% 1W 78480 0761 0073

ASR15 0684-1011 R:FXD COMP $00 OHM 10% 1/4W o B 1011

ASR16 06BA 2721 R:FXD COMP 27003 OHM 10% 1/4W o BN

ASR17 0757-1004 1 R:FXD MET FLM 147K OMM 1% 1/8W 78480 07571004

AORIE 0684 4751 1 :FXD COMP 4.7 MEGOHM 10% 1/4W o CH 4751¢

AGR10 OGB4 4731 R:FXD COMP 47K OHM 10% 174w 0 cB 473t

ADR20 06841011 FFXD COMP 100 OHM 10% 1/4W o312 cB ton

ABR 06341041 A:FX0 COMP 100K QHM 10% 1/4W anan CB 104t

ASR22 0767 0760 1 AFXD FLMBI.TK OHM 1% LW 28480 07570760

ABR2) Q167 0280 A.FXD MET FLM 1K OHM 1% 1/BW 28480 Q157 0280

AGR24 Q757 0442 A:FXD MET FLM 10K OHM 1% T,BW 28480 Q757 0442

AJRG 0684-1011 A:FXD COMP 100 OHM 10% 1/4W ann €s10m1

AOR2E Q7670403 1 R:FXD MET FLM 100 OHM 1% 1/BW 28480 0757 0401

ABR27 Q767 0429 t R:FXDMET FLM 1.62X OHM 1% L'BW 28480 Q767 0429

ASR28 Q7587007 T R:FXDMET FLM 200 OHM 1% 1/BW 20480 0767 0407

ABR29 0658- 3441 t R:FXD MET FLM 287 OHM 1% 1/9W 8480 0668 3443

AQR 06u4-1011 R:FX0 COMP 100 OHM 10% 1/4W ann CR 0t

AJAN 0666 19 1 AFXD MET FLM 3T 6K OHM 1% 1/TW 28480 060G 3419

AGRI2 0684 271 A:FXD COMP 2700 OHM 10% 1/aW onn [9: R b

AR D&E-L- 3001 R:FXD COMP 39 OHM 10N 1/4W any CH 3901

AIRI4 0684-1011 . R:FXD COMP 100 OHM 10% 1/4W a2t cB 1011

AJRIS 0684 101 R:FXD COMP 100 OHM 10% 1/4W ann ca g1

AJAIE 0684-1013 R:FXD COMP 100 OHM 10% 1/4W o ceion

ASR1? 0767 0724 1 R:F XD FLM 392 OHM 3% 1AW 78480 Q15707124

See introduction Lo this section for ordering information
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Table 6-2 Replaceable Parts (Cont'd)

Replaceable Parts

Mir
Reference 1o o7t Number Qty Description Mfr Part Numher
Designation Code

ASR3H 06048 4760 REXDMET Fid 487K 1% /dw 4110 2600 4700

ABRIG oaBd 2711 R FXD COMP 220 UHM 10N 1AW o o P

ADUS 1826 006 IC LINEAR OP, AMPL. C1263 UEB”II’JNJ

ADU2 1921 0002 1 TRANSISTOR ARHAY 5i NPR 0213% LA G

ALY RN iIC OFEAATIONAL AMPLIFIER 026 SLC3p

AlQ 01824 66607 1 AS3Y MAINFRAME CONNECTOR M480 OtE24 Goe07

Al0C) 0160 14561 C.FXDCERQOY UF +80- 20 100VOCY 66789 CN2IB10IF 1032525 ChH

Ao 12000443 SOCKET:IC 14 PIN MINIATURE 28480 1200 0441

AI0PE 1261 0134 1 CONNECTON: 32 PIK MALE 0660 26 4100 329

ANCAN 681 2961 1 A FX[D COMP 38 MEGOHM 10% /Y anh EB 395!

AORD 06048 1162 1 R.FXD MET FEM 248K OHM 1% 1.BW JO480 0508 3152

—d
Table 6-3. List of Manufacturers' Codes
MFR NG MARUFACTURER RAME ADGRESS ZIP CODE
USA CUMMON ANY SUPPLIER QF U5 A.
00851 SANGAMO ELECTC CO F|CKENS Div, PICKENS, S C 2601
o ALLEN BRAQLEY FO. MILWAUKEE, Wi, 53204
021t4 FERAOXCUHE CONRP SAUGERTIES, N.Y. 12411
0I660 AMPHENQL CCHRECTOR DIV, BROADVIEW, IL. 6013
o213 HADIO CORP. OF AMEAICA, SEMICONOUCTAOR AND SOMLRVILLE NI, 4.t 1]
MATCRIALS DIV,
A1) MOTOSOLA SEMICONOUCTOA FRAD. INC. PHOENIX, AZ. E&ON
07262 FAIACHILD CAMERA & INST. CORP. SEMICONDUCTOR DiV. MOUNTAIN VIEW, CA. BRO40
a3t 3 GENERAL ELECTRIC CO MINIAT, LAMP DEPT. CLEVELAND, OH, 44117
1AGEr CORPEdté.EPIEI:%LIEH ELECT. D1V FEDERAL PACIFIC REWARK NI o706
2400 SPECIALTY CONNECTOR €O 1N, INDIANAPOLLS, IN, 46221
284) HEWLETT PACKARD CGMPANY FALO ALTO, CA
bG2ud SPAAGUE ELECTRIC CO. N. ADAMS MA o124y
11650 GLOBE URION INC, CENTHAL LAS DIV, MILWAUKEE, Wi 53201
T2 ELECTRO NOTIVE MFG CQ.INC, WILLIMANTIC, CT. 606
72062 ERIE TECHNOLNGICAL PROD. INC. ERAIE, PA, 165172
74970 JOHKSONE . CO. WASECA NN, 55003 ’
Barar ELECTRONIC INDUSTRIES ASSQCIATION WASHINGTON, O C. 20006
B44Y T TRY CAPACITOR DIV, QGALLALA, NS, 3153
05354 METHONE MFG. CO ROLLING WEADOWS, IL. 6O65G
oaxm SEALECTRO COR MAMAROKECK, N.Y. 10644
GI0G DELEVAN ElEClHONILS COAP. £ AURQRA, KY. ¥A052
1

e introduction to this secdon for ordering information

6-11/(6-12 blank)
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Manual Changes

SECTION ViI
MANUAL CHANGES
7-1. INTRODUCTION. CHANGE 2
7.2, ‘Thisscction containsinformationrequiredtoback-  Table 6-2,
date or update this manugl for a specific instrument, Delete A1C42,

Description of special options and standard options ore
also in this section.

7-3. MANUAL CHANGES.

7-4. 'This manual applies directly to the instrument
having the same serial prefix shown on the manualtitle
page. If the serial prefix of the instrument is not the
same as the one on the title page, find your serial prefix
in table 7-1 and make the changes to the manual that
are listed for that serinl prefix. When making changes
listed in taule 7-1, make the change with the highest
number first. Example: if backdating changes 1, 2,
and 3 are required for your serial prefix, do change 3
first, then change 2, and finally change 1. if the serial
prefix of the instrument is not listed either in the title
page or in table 7-1, refer to an enclosed MANUAL
CHANGES sheet for updat’e information. Also, if a
MANUAL CHANGES shewt is supplied, make all
indicated ERRATA corrections.

Table 7-1. Manual Changes

Serial Prefix Make Changes
1206A 1,23,4,6,6
1211A 2,3, 4,56
1228A 3,4,566
1309A 4,56
1322:. 5,6
1348A 6
CHANGE 1
Table 6-2,

Delete: ABCR7.

ASCR7: Change to HP Part No. 1901-0040, DIODE:
SILICON 30 MA 30 WV, Mfr Code 07263, Mfr
Part No FDG 1088.

Schematic 4,

Delete: ASCR7.

Al: Change HP Part No. and Mir Part No. to
01825-66501.

A1R39: Change to HP Part No, 0684-4701, R:FXD
COMP 47 OHM 10% 1/4W, Mir Code 01121, Mfr.
Part No. CB 4701.

AlRI112: Change to HP Part No. 0684-102i, R:
FXD COMP 1000 OHM 10% 1/4 W, Mér Code
01121, Mfr Part No. CB 1021.

Al1R117, A1R119: Change to HP Part No. 0684-1011
R:FXD COMP 100 OHM 10% 1/4W, Mfr Code
01121, Mfr Part No. CB 1011.

A9R24: Change to HP Part No. 0684-1031, R:FXD
COMP 10 K OHM 10% 1/W, Mfr Code 01121,
Mifr Part No. 07567-0422.

Schematic 2,

Delete: A1C42.

Change value of A1R39 to 47.
Schematic 5,

Change vealue of A1R112 to 1000.

Schematic 10, :

Change value of A1IR117 and A1R119 to 100.

CHANGE 3

W1: Change HP Part No. eand Mfr Part No. to
01825-61612.

CHANGE 4

Table 6-2,
Delete: A4RIG,
A4: Change HP Part No. and Mfr Part No. to
01825-66504.
Schematic 7,
Delete: A4R15.

CHANGE 5

Table 6-2,

Delete: ABCRS.

ABVRI: Change to HP Part No, 1902-0041, DIODE:
BREAKDCOWN 5.11 V 5%, Mfr Code 04712, Mfr
Part No. $Z10939-95.

Schenatic 7, '
Change schematic 7 as shown in figure 7-1.

71
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CHANGE 8

/Table 6-2,

A6: Chaonge to HP Part No. 01824-66506; ASSY:
VERTICAL CONNECTOR; Mfr Code 28480, Mfr
Part No. 01824-66506.

Al10: Change to HP Part No. 01824-66507; ASSY:
MAINFRAME CONNECTOR; Mfr Code 28480,
Mfrc Part No, 01824-6€507.

W15: Change to HP Part No. 01824-61611; CABLE:
POWER; Mfr Code 28480, Mfr Part No.
01824-61611.,

W16: Change to HP Part No. 10825-61617; CABLE:
MAIN (INCLUDES W3, WE, W7, W8, W12, W14,
W15); Mfr Code 28480, Mfr Part No. 01825-61617.

Figure 8-26, achematic 8,

Delete; Connections to J1 pins 11 and 12,

Figure 8-27, schematic 9,

7-2

Delete: (‘onnections to P1 pina 10 and 26.

Model 1825A
4 |
|
|
)
i
Eoﬁ E EE RENCE i
i ~
Wy
- o 1025A-011-1.78

Figure 7.1, Schematic Changes
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SECTION Vi

8-1. INTRODUCTION.

8-2. 'This sertion contains sch.-matics, vepair and re-
placement information, romponent-ideatification illus-
trations, waveformn, tert conditinng, troubleshooting
procedures and a troubieshooting block diagram.

8-3. SCHEMATICS.

84, Schematics are printed on foldout pages for:

easy reference to the text and figures in other sectiona,

. Theschematics are drawn to show electronic function of
the circuits. Any one schematic may include all or part
of several different physical assemblies. Non-MIL-
stendard symbo!s and conventions used in the sche-
matics are defined in table 8-1,

8-56. The schematics are numbered in sequence with a
bol_number at the iower right-hand corner of each page.
These numbers are used to cross-reference signeal con-
nections botween the schematics. At most circuit break-
ing points, a number in a circle is shown, followed by
another number in bold type. The circled number indi-
cates the signul or circuit and the bold numberindicates
the assnciated schematic that contains the source or

" destination of the signal. To find the soiree or destina-
tion of the sigral, turn to the indicated schematic and
Jnd the circled number (if assigned).

86. A table on each schematic lista all componenta
show=.on the schematic by referenr.o designation. Com-
ponent reference designators that have been deleted
from the scheamtic are listed below the tahle,

8-7. All components within the bordered arcas of the

schematic are physically located on etched cireuit
boards. Chassis components (not physically located on
etched circuit boards) are shown in the unbordered araas
of the schematic.

8-8. REFERENCE DESIGNATIONS.

39. The unit system of reference designations used in
this manualisin accordance with the provisionsof USA
Standard Y32.16-1968, "Reference Designations for Elec-
trical and Electrenics parts and Equipments”, dated
March 1, 1968, Minor variations from the standard,due
to design and manufacturing practices, may be noted.

8-10. Each electrical component is assigned o class
letter and a number. This letter-number combination is
the basic reference designation, Components which are
part of an assembly have, in addition to the hasic

SCHEMATICS AND TROUBLESHOOTING

designation, a prefix designation indicating the as-
sembly of which the component is a part. For instance,
resistor R23 on assembly Al is called A1R23,

8-'1. Assemblies are numbered consecutively. If an
assembly reference designation is nasigned end lnter
deleted, that nun.ber is not reused.

8-12. COMPOMENT LLOCATIONS.

8-13. Locations of components on assemblies und sub-
assembl'es are snown on photographs located adjacent
tn the schematics. Since schumatics are drawn to show
function, portions of a particular assembly may appear
on several different schematics. The corr.ponent-location
photograph is printed next to the schematic that first
shows the nssembly.

8-14. PREVENTIVE MAINTENANCE.

8-156. Pruvventive maintenance consists of periodic per-
formance checks, calibration, mechanical inupection,
lubrication, and other services designed to prevent
breakdown and failure, Performence checks and celi-
bration are covered in Section V of this manua). The
other prevenlive maintenance services are covered in
the following paragraphs.

8-18. MECHANICAL INSPECTION. Perivdically in-
spect the instrument for damaged components, excess
grease, dirt, and corrosion. Look for loose and mis-
aligned ussemblies. Ensure that all screws and fasteners
are tight and serviceable,

8-17. Refer to the paragraphs in this section on repair
and replacement for instructions on replacing damaged
components.

8-18. Painted surfoces can be cleaned with u .om-
mercial, spray-type, window cleaner or with a mild
soap and water solutior.. Excess grease can be re-
moved with & degreaser such as M-180 "REON TF
DEGREASER produced by Miller-Stevenson Com-

pany.

8-19. 'SWITCH MAINTENANCE. The pushbutton
switches used in this instrument have been designed
for long, trouble-free service, If one of these switches
becomes defective, replacement rather than repair is
recommended,

8-20. Conventional rotary switches are ‘serviced by
cleaning the contacts with a degreaser such as M-180

8-1
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FREON TF DEGREASER. Lubricate contact surfaces
with a lubricant comparable to LUBRIPLATE FML
produced by Fiske Brothers Refining Company.
LUBRIPLATE KML is alsc available from the Hewlett-
Packard Company (HP Part No. 6040-0305).

8-21. REPAIR AND REPLACEMENT..

¢
8-22. The following paragraphs provide procedures for
removal, repair, and replecement of assemblies, sub-
assemblies, and components. Special repai.instructions
for etched circuit boards are provided in paragraph 8-26.
Section V[ provides a detailed parts list for uge in
ordering replccement parts. Figure 8-2 identifies me-
chani~nl parts and mcunting hardware liated under
chassis parts in table 6-2 {refer to Section VI).

"-23. ASSEMBLY REMOVAL. Assemblies Al, A2, A3,
A6 and Al0 can be removed by removing their
r.ounting screws, disconnecting jucks and square pin
connectors, and in eome instances, unsoldering con-
necting wires (refer to paragraph 8-24 for remyval of
other assemblies). Before disconnecting any wires,
write down wire color codes and note position of wires
on the board.

CAUTION

Miswiring during reassembly can result
n damage to instrument components.

8-24. TIME/DIY SHAFT REMOVAL. Assemblies Ad,
Ab, A7, A8, and A9 can be removed only after removal
of TIME/DIV swiwch shaft. Remove TIME/DIV switch
shaft as follows:

i

a. Loosen setecrew in dial spacer assembly MP12.
b. Set MAIN TIME/DIV to 1 SEC.

c. Set DELAYED TIME/DIV to 20 uSEC.

d. Note positions of A551 and AS8SL.

e. Pull outward on dial spacer assembly and
remove shaft assembly.

f. A4, Ab, A7, A8, and A9 can now be removed
by pullmg each board upward.

8-25. To reinstall TIME/DIV shaft, proceed as fol
fows:

a. Reseat A4, A, A7, A8, and A9,

b. Ensure that A5S1, and A8S1 are set in posi- -

tions noted in paragraph 8-24, steps b and c.

c. Invert shaft through both switches.

d. Push shaft inward until dial spacer assembly
MP12 is firm apgainst front panel. Tighten setscrew.

32
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8-26. SERVICING ETCHED CIRCUIT BOARDS. All the
etched circuit bourds have plated through component
holes, This allows components to be removed or re
placed by unsoldering or soldering from either side of
the board. When removing large components sach as
potentiometers, rotate the soldering iron tip from lead
to fead while applying pressure to the part to lift it
from the board. HP Service Note M-20E contains
additional information for repair of etched circuit
boards,

8-27. SEMICONDUCTOR REMJVAL AND REPLACE-
MZNT. Figure §-1 is included to help identify the leads
on the common shapes and sizes of semiconductor
devices. Wher removing a semiconductor, use long-
nosed pliers as a heat sink between the device and the
soldering iron. When replacing a semiconductur,
ensure sufficient lead length to dissipate the soldering
heat by using the same length of exposed lead as used
for the uriginal part.

8-28. INTEGRATED CIRCUIT REMOVAL AND RE-
PLACEMENT.

CAUTION

Unless an integrated circuit has definitely
failed, be careful to prevent damage when
removing or replacing it.

8-29. Th. integrated circuits (IC's) in this instrument
are of two general configurations, plug-in types, and
those eoldered in place. Remove a plug-in integrated
circuit with a straight pull away from the board.
Soldered integrated circuits can be removed with
soldering irons which simultaneously heat all con-
nections. These irons are available from various
manufacturers, Soldering irons with builtin de
roldering tools also facilitate quick removal.

B-30. 1Jse the following procedure for removmg an

. integrated circuit with a siandard soldering iron.

a. Heat lead solder Jomt Use smnl[ tip sucii as
on Weller No. PT-H7 ison.

b. When solder is flu d, remove with desoldering
tool such as deluxe Medel Soldapullt manufactured
oy Edsyn Company of California.

¢. 'Repeat steps a and b for each lead until all
leads are free. |

d. Grnsp each lead with long-nosed pliers and
check that it is mechamcally free from circuit board,

When all ieads are free, zarefully remove
mteg'rated circuit. Dual inline type can be removed
by gently gripping top and bottom with long-nosed
pliers and rolling circuit out.

[ — rmgeriar e

e da




Model 1826A

Service

INTEGRATED CIRCUITS

14 PIN INTEGRATZD CIRCUIT 16 PN INTEGRATED CIRCUIT

LOCATOR LOCATGR
NOTCH NOTCH
14 8
LILLILrLrLgt, L J’Lnnnnnn.
i I
.
uar umm 1
1 7 B

FIELD EFFECT TRANSISTORS

BLACK EPOXY

(PLASTIC) METAL CASE

METAL CASE

! |

Bl-POLAR TRANSISTORS

BLACK EPOXY [PLASTIC} TRANSISTORS

ﬁ”u

CBE

CBE EBC ECB

METAL CASE TRANSISTORS
DUAL

CBE

BE E2/ \\g:

SHIELD cz

5TD-001-CA-75

¥

Figure 8-1. Semiconductor Terminal Identification

f. Use desoldering tool or toothpick to remave all
remaining solder from circuit board holes,

MW'
{ CAUTION

Be careful not to damage the integrated
circuit with excessive heat. Work quickly.

g. Insert replacement integrrted circuit into
circuit board and solder in place.

8-31. When replacing an integrated circuit, note the
mark or notch used for orientation. The component-
identification photographs and the integrated circuit
pin-location diagrams in this manual show the correct
orientation.

8-32. TROUBLESHOOTING.

: ' 1 WARNING

Read the Safety Summary at the front of
this manual “efore troubleshuoting the
instrument.

¢

833. Two important prerequisites for succesaful

troubleshooting are understanding how the instru-
ment :s degigned to operate and co-rect use of front.
panel controls. Improper control settings or circuit con-

C

nections can couse apparent malfunctions. Read
Section U] (operation) for an explanation of contrals,
connectors, and genernl operating considerations.
Read Section IV (Principles of Operation) for explana-
tion of circuit theory.

8.34. If trouble is suspected, visually inspect the
instrument. Look for loose or burned components that
may suggest a source of trouble. Verify that all circuit
board connections are making good contact and are
nut shorting to an adjacent circuit. If no obvious
trouble is found, check power supply voltages in the
inatrument; also check external power sources.

8-35. DC VOLTAGES AND WAVEFORMS. All number-
ed points on the troubleshooting block diagram and
corresponding points on the schematics show de volt.
ages and, if appropriate, waveforms. Table 83,
adjacent to the block diagram, provides the location
of the measurement point and conditions under which
the measurvment must be made. Since the conditions
for making these measurements differ from one circuit
to another, elways check the specific condition for a
particular measurement.

8-36. CHECKING DCVOLTAGES. DC voltage troubles,
especially shorts, may be difficult to trace because of
the large number of stages supplied by a particular de
voltage source. Schematic I0 (overleaf from ache
matic 9) has been included to meke troubleshuoting
of this type easier by providing complete dc voltage
dist. hutions on a single schematic.

N
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8-37. CIRCUIT CHECKING. The iroubleshooting block
diagram (figure 84) has been provided to enable
rapid isolation of » malfunction to a particular circuit
group. This is accomplishid by making indicated
measurements until a block s found whose inputs are
normal but whose outputs are abnormal. Once this
point is reached, the numbered input and output points
are located on the appropriate schematic and pro-
gressive troubleshooting techniques (waveform gnal-
ysis, voltage measurement, resistance mensurement,
substitution) are employed between the two points to
isolate the malfunction to a particular component(s).

8-38. To use the troubleshooting block disgram,
proceed as follows:

a. Install 1825A as instructed in Section I and
perform initial turn-on (a8 far os malfunction will
permit) £4 instructed in Section IIL.

" b. Make all measurements possible on mother
board or directly on leads of components.

84
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¢. Vorify auxiliary equipment is operating prdb-
erly. :

d. Verify all power supply voltages are present
and within tolerance,

|
e. Determine effect of all operating controls bn
outpud, This will enable logical selection of most
direct troubleshooting path to malfunction. If all elae
fails, inputs and outputs of each block can be tested
tv find malfunctioning block.

f. After locating desired measurement point on
block diagram, refer t¢ corresponding number on
adjacent table 8-3. Table 8-3 provides physical loca-
tion of measurement and test condition for making
indicated measurement.

g Set up 1825A and test equipment as shown in
figure 8-3.

h. Make measurement and compare waveform
or voltage on block diagram.,
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Table 8-1. Schematic Notes

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

-- 0
I: ‘—J = Etched circuit board E@ = Field-eflect transistor
N 5 (P-type base)
<
[: - Front-panel marking E@D - Field-effect transistor
s  [N-type hase) ’
MP12 MPB (MP2 AND MP19 BEHIND)

Breakdown diede
{valtage requlator)

Front-panel contro! @ = Tunnel diode
L]
&
3

= —— o —y .
| = Rear-panel marking

b e v

O--.
@

Je

MP28

MAIN
TRIG LEVEL

{H3, H4)
MP2 MF6
{TURNS R1) ™~ {TURNS RS}

Screwdriver adjustment

= Steprecovery diade

= Lircuits or compaonents drawn = {H1, H2
INTENS ATIO MPTE')

P/O = Partof
with dashed lines (phantom) show

(H2, H4, K5}
MP1

cw = Clockwise en? of vari J .{f-"\ lunl::tl(.n onlly an(_l”are not !ntendcd {TYJRNS R2) DELAY (DiaL x )
able resistor " } to be complete. The circuit or MOLDOFF -
1 component is shown in detail on 33 MP31
. -d: i ier sche ic. X {H15
NG - No connection : anothker schematic {H18, H19, H20) )
fH24)  (H21, H22)  IH25,H26) (H11, H12, H13, H14) it . {HB!
. ) MP32  MP33 MP3I7 AJ A4 MP22 A5 AB MP16 A7 AB MF23 A9 A ' ' ulcnu SINGLE RESET ,
- Wavet i (925) = Wire colors are given by 4 . < MP?
= avetorm test point 5] MP30 {(TURNS R7)
{with number) numbers in porentheses / MP3 . . . o
) . - ttuansr3a) B < ' @ -
using the resistor color code MP15 ! l : : neG
. HIDDEN) . -~ b
W = Common electrical point [ {925)iswhtredgn ] I N et o [y FET e o
{with letter) not necessarily 0 - Black 5 . Groen = MP20 ‘ . L .M et MP21
ground 1. Brown 6 - Blue = J !
f——— . 2 - Red 7 - Violet =
I .
'——-} >—- = Single-pin connector on board 3. Orange 8- Gray MP18 o MP11
L-__J : 4 - Yelow 9 - White = MP10
-n _ ) - exr
A>' = Pinof a plug-in board ' § o X neyr '
% . ‘ SA - :
L {with letter or number; Swite h wafers are identified I ‘ -
as fo'tows: ' \ < uzsAy‘t BASL AND DLLAY GENERATOR \ HEWLETTPYCRARD
- A L
[ = Coaxia! cable connected IF ] LR ) 3".'\ ‘3," I ATTACHED TO 2
" : to snap-on jack n A2 {HB, H7, HB) MP13 & MP14
L {H16}
- '
MP34
{H15)
[ \J \J -
. NOTE: {H-) DENOTES MOUNTING HARDWARE.
'11-9— = Coaxial cable connected ZF/ 3R 3R N . v YR zﬂ g OTE: (-]
dircc“y to board - N G Fun L Lo IPrshaiy’ § I ARG o B ;A;.._\ﬂ.l.‘.!..' RGN I
‘=E_J 1. % = Octimum value selected
_ a factory, typical MP36 MP24 MP35 Al MP25
3 ; i value shown; part ma (H16) {H3, H10)
= Wire connected to pressure-fit O F Y
have been omitted,
1825A-B-1-1-78

sockzt on board

resistance in ghms
capacitance in picofarads

= Primary feedback, path ¢
inductance in microhenries

Secondary feedback path

It

Figure 8-2.
Chassis Parts Locator
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Table 8-2, Troubleshooting Test Conditions

TEST CONDITION A

Connect equipment ns shown in figure 83,
Set Model 1825A controls as follows:

DISPLAY ..o et ieeaes MAIN
MAIN TIME/DIV _..coviivnininnan, 2 mSEC
DELAYEDTIME/DIV. ........ooiiiint orr
MAINFPOS/NEG..........ov i v NEG
AUTO/NORM ... NORM
MAININT/EXT...ooiiee e EXT
MAIN #1/#10 ..o oo irssvrnannas +10
pushbuttons not mentioned ................. out

' TEST CONDITION B

Same as A excepl:
MAINTRIGLEVEL................... centered
all pushbuttons . .........oiiiiiineriie out

TEST CONDITION C
Same as A except:
MAININT/EXT . oo INT
MAIN =1/-10 ... o i esanannenanas +]
TEST CONDITION D

Set Model 1825A controls as follows:

DISPLAY . oot raeins MAIN
MAINTIME/DIV ... enni 2 mSEC
DELAYED TIME/IDIV.....ccvvvvnenenn . OFF
MAINTRIGLEVEL...........ooviiviinne. cw
VERNIER ..o irieen s detent
AUTO/NORM ... NORM
SINGLE ..ot in
pushbuttons not mentioned ................. out

Press RESET and observe that RESET lamp is on.

TEST CONDITION E

Same as A except measurements are taken in both
positions of POS/NEG.

TEST CONDITION F

Same as A except measurements are taken in both

positions of single.
+

TEST CONDITION G

Same as A except measurements are taken in both
extremes of HOLDOFF.

. TEST CONDITION H

Same as A except measurements are taken in both
extremes  VERNIER.

TEST CONDITION |

Same as A except:
| 00 5 O in

TEST CONDITION J

Connect equipment as shown in figure 8-3.
Set Model 1825A contro!s as follows:

DISPLAY ..o DELAYED
MAINTIME/DIV oo 2 mSEC
DELAYED TIME/DIV, .. ........ooo0 2 mSEC
MAINPOS/NEG ..........cooov oivininn, NEG
DELAYED POS/NEG . ........oooviiinn NEG
MAIN INT/EXT . ... EXT
DELAYED INT/EXT ... XT
MAIN +L/#10 oot +10
DELAYED #1/+#10 .. .oooicini i +10
DELAY dinl ..o ccw
pushbuttons not mentioned ................. out

TEST CONDITION K
Same as J except all pushbuttons {except DISPLAY)
are out.

TEST CONDITION L

Same as J excepl:
DISPLAY . oot v MIXED
MAINTIME/DIV ..........coivin i H mSEC
Adjust MAIN then DELAYED TRIG LEVEL for trig-

gered display,

TEST CONBITION M

Set Model 1825A controls ns follows:

DISPLAY .o DELAY®ED
MAINTIME/DIV .. 2 mSEC
DELAYEDTIME/DIV . ....... ... 1 mSEC
MAINTRIGLEVEL ......................0 cw
DELAYED TRIGLEVEL ................... cw
VERNIER ... .ot iiieiinnen detent
AUTO/NOBRM .overe e NORM
SINGLE ...ttt et irr e e in
pushbuttons not mentioned ............... ot

Press RESET and observe that RESET lamp is on.

TEST CONDITIONN
S~mn s J excep’ mensurements are made in both
extremes of DELAYED TRIG LEVEL.

TEST CONDITION O
Same as J except measurements are made in both
positions of DELAYED POS/NEG.

TEST CONDITION P
Same as J except DELAYED TRIG LEVEL is set to
DEL¢'D STARTS AFTER DELAY.

TEST CONDITION Q
Same as “1 except:
DELAY dial ... o 9.00

11 1 I A w—,

i IIH“-”I o I

T e W
R A T

Model 1825A

Service Table 8-3. Block Diagram Test Identifier
Na. | Signa Name Test Point Test
Candition
| Line trigger Wi I
2 Main external trigger Jl A
3 Mnin intevpal tripger Junction-AlRL, AISTA C
1 Main trigger input, LI impedance converter A2RE A
b Main trigger input, HEF imped.nce converier Junction-C2, RY A
6 Main trigper level voltage Rl-center top D
7 Main trigger output, | I impedance converter AlUli-pin A
B Main trigger output, HF impedance conrerter AlUl-pin 10 A
9 Polarity switch control vultage Junetion-R15 R19 k
10 | Polarity switch control voltage Junction-R15, R1Y i
Il Main po arity switch input 3-emitter K
12 | Main polurity switch input Qé-emitter K
143 | Mein polatity switch output AlUl-pin 7 K
14 | Main polarny switch output AlLULpin 4 K
15 | Main trigger amplifier positive output AlU2-pin 6 A
16 | Main trigger amplifier negative output AlUZ-pin Y A
17 | Single sweep control voltage AlP3-pin 10 I
18 | Maia trigger enable control voltage AL'TP7 A
19 ( Free-run trigger AlLQT-emitter B
20 | Free-run enable voltage ALU2-pin 14 B
21 | Main dual Schmitt output ALTPS A
22 | Auto and lockout output All2pin ¥
23 | Internal display enable voltage ALQ8-base B
24 | Main gate to rear panel W3 A
25 | Main integrator gate ALTPG A
26A | Main gate to gate Schmitt AlTP6 A
26 | Holdoff controf voltage All2-pin 3
27 1 Holdoff ramp AlQt-base A
48 | Main feedback ramp Junction-ATR21, ATCIY A
289 | Main ramp Lo rear panel ALTPY A
30 | Vernier control voltage AlJ2-pin H
]| Muin integrator input A9Q4-base D
32 | Main ramp to comparator AYQ5-collector A
33 | Main ramp A9Q7-collector A
3 Deluyed external trigper J2 C
45 | Delayed internal trigger Square pin-green K
36 | Delayea trigger input, HIF impedance converter Junction-A1R3 J
37 | 'Delayed trigger input, LF impedance convener AlP2-pin o
38 1 Delayed trigger level voltage Rj-center tap N
439 | Delaved trigger oatput, HF, impedance converter AtUd-pin 10 J
40 | Delayed trigger oatput, LF impedance converter Altd-pin ] J
41 | Delayed polarity awitch input AlQ13-emitter 0
42 | Delayed polarity switch inpat AlQl6-emi‘ter 0
43 | Delayed polarity switch sutput AlUl-pin 7 0
44 { Delayed polarity switch output . AlUd-pin 4 0
45 | Delayed polarity switch control voltage Juaction-A1RG0, ALR63 0
16 | Delnyed polarity switch control voltage Junction-A1R62, A1R64 0
47 | Delayed trigger amplifier positive output AlUd-pin 6 J
48 ] Delayed trigger amplifier negative output AlUbB-pin 9 J
49 | Delayed starts after delay control line AlJ2-pin 1 p
50 | Delayed trigger enable voltage A1US-pin L.
51 | Delayed dual Schmitt output AlTP4 d
52 | Delayed gate to gote Schmitt AlTP2 J
53 | Delayed gate to rear panel Junction-A1R91, ALRY2 J
54 Nulayed integrator gate AITP2 J
55 Yelayed ramp W6 J
86
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Model 1825A

Table 83, Block Diagram Test identifier {Cont'd)

No, | Signal Name | Test Point Test
Condition
56 Delayed ramp to rear panel wa J
57 Delnyed control Schmitt enabie voltage TP L.
58 Delayed integrator input AbPlL-pin 3 H
659 Internal trigger input W8 C
60 Delay compnrison voltuge A9Ul-pin 6 l.
61 Delayed trigger enabie voltage Aldd-pin 1 L
62 Intensity control voltuge Ré-center tap I.
63 Composite intensified gate TP8 A
64 Main gate enable volage Ad-whi/yel wire Q
65 Delayed gate enable voltage Ald-wht/grn wire Q
66 Delayed reset reference voltage w7 A
67 elayed feedback ramp ALQ2-base J
65 Composite ramp output W10 L
i
OSCILLOSCOPE
Q -
TEST PROBE O
AND CABLE

e b

TEST PROBE
AND CABLE

TO TEST POINTS LISTED
INTABLE -3

BNCTEE

44-IN. BNC CABLE

BNC TEE

.

OROIREI

| anjachr®

9

BNC TEE

1825A-011-1-78

Service

Fomegj  Q 0 o) O |
. iy o : - 100V
MAIN TRIGGER i T_’M’_ i 6 7V ! ¥ -
LEvEr Q | 1 ‘iov -100v \
CoE] O ~+------- y ! ® ..} T iy oY crrsaa)
J vausv [0 Opo5ay T1PSY -2.4y A7 HOLGGFE
AL/OC O | L +6.3V +8.3V av @ ov @ Hgtbg;F :
Al .
i MAIN MAIN 14,5V
[FrEEer} O~ - e oo X POLARITY 10V SCHMITT \012.5\' B ¢
) SWITCH 0Y-Q6 Q1-95 - AUTO
Brresecy] O ----— - - | i LockouT
- .- _} t +13.5v o7
[(F4%] O - - - T L -12.6¥ @) @”o Y
- HEeV N7 W e LI
O -- T @ +707V @ +12.3v
i @ *a08Y A2 ®
(: ) I I I - MAIN LF @~ f. OV AAA A
LUNE N\ =08 IMPEDANCE ™ s IPT(@—< 3.5V — oy /A/ -_é- VW e
pUT > [ory ”:;: j oy B 9 ov @_ /- 1-Bu8v
Al +Us8V - 2aTV
waln — P ) 3 G ERO
TRIGGER andlnn 2 - IP5 TP6 @ AN sweep | MAIN TIME/DIV
CONDITIONER ~18V @ +2,7¥ SWITCH AND
0 sl SN @Y ]l 9 7 ® 2 = IV
pe 51, 52,54 @ [ MAIN QUAL | MAN INTEGRATOR se3v :
— ' MAIN HF SCHMITT INTEGRATOR _ _ ]
IMPEDANCE 93,04 (:) +14,3y| GATE 46°¢10 @ 1.6V LA a7 !
C?va v -—-—r-T—-——-OIBV f @ y
ov al,02 A M
+ 2.7V / @ ov !
.y ;-SA sfov +10V  1pg i
-iov +0av L L @ { ] /]_/ i
__"—I ‘" = \ov -7 ov t
ov r [— ~12e6V = i
-tv 178 -2ty O |
-—-“l l MAIN ]
-23v I
= A ! ® stov |
~ 126V |
INTERNAL (60 AY Al o— ——— | AY . \_/\_ v
wUT =D ——*]  TRIGGER CCMPARATOR GATE ScHMITT ov @ DISPLAY / 2 !
- PICK=OFF vl U2 INTENS -12.6V sWTeH | |
ov 23,04 " Q15-025 ) () [oErLay] |
'“L""‘Ln e O-—- - DELAVED I
-0V .y r—Lﬂotav +8Y —~ | same As '
L o rEm ¢ e |
0uv {_ - ov )
— b GURRENT POINT, CHECK TP8 |
’ l l -1v LR +13.8v Y T ' i Y
C) ov [Lr[njl T, Hzery | TPV S~ P3 .
\1 \ 012-7\0‘/ * TP4 ? ) )
n @, € 6o : o
IMPEDANCE DELAYED Al @ ? DEL':VED DEI:‘:YED .
+ CONVERT TRIGGER / CELAYVED DUAL INTEGRATOR INTEGRATOR !
o,012 +1.5V__|aueURER ScHMITT GATE oron’ .73
& o L vl s A7 @ - [ooiay Lt ]\ o Ty | S Lo [TEE
£XT BELAYED 0,8V U3~ . -3.8v I" 1 e . SWITCH .
ext / c&gﬁ?"’;ﬁ . N > @ | __J-""Lr"”w @ / @ Q
~1.5V . ; 0
av 52,353,855 . . sy TP2 " '
T O A Y Ak R & — g
—— P
-10v | \J—U—hcsv CONVERTER rTeTY PRy : @
| 12 NI
I +T.7Y L
' +8v
— : ) P
LNT7ExT ] (O—— =~ - t & @
il ! P:L?;eq‘ | eLaveo ’ OE-ATED DELAYED 10V
T :
Fi/80 ] O-—~———— == | . .slv -|z£sv %\‘i!lg:; | STARIS aTTE I %‘;Er'.‘% ya Rk ' |
: A3Q0 . : 3.6V 2 -
[WF RETECT] (O————— = ! +8.5V +8.3V +15V . . M
(R _RezECT] i +6.3V 40 O g3y ov *12.8Y
freteee] O--m—~————-- J' - ::;-: @5
.
1
A/ 0C O-——r—-—=- ! AL
} I ! =
O ———

Figure 84.
Troubleshooting Block Diagrem
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1825A-R-8A-1-78

1 Circuit boards have plated - through ' ,
6 ' - component holes. This:permits solder- ' Al
ing from e'ther side of the board.
I\' : l ‘
. ' ! 1 1
REF | A0 | "REF [GRID| ®EF fompD{ REF |GRio| ®eF forio| REF | 6mo{ rer |orio| REF [orio|  REF [ orio| wer [orof Rrer [omol mer Jorio | RerF Jorio| REF [cmio| mReF Al REF R
oesic | woc | oesic [rec | oesic furoc | oesic |Loc | ocesis froc | oEsic | Loc | oesic |voc | oesic | Loc | besis | voc | pesic | voc | oesw | voc | oEsic | Loc [ oesie §Loc | oesic | Loc | cesis ?.oc? DEglG Ea'c?
; '
. c1 c4 [C17 M3 C36 E5 |GR13  H-2 |as E5 |Q21 M4 |R12 c5 | A2 G5 | R43 14 |rss D2 |R73 D2 |83 H3 |P10a  m3 [R118  E3 [s1B BS |TP? K-5
\ . | 43
c2 ¢5 {ci8 K-3 }c37 6 [ D3 |06 E5 |az22 M4 |R13 o6 | R29 F-4 |R44 JE | R59 E-3 |[R74 D2 | RED H-4 |F104 M3 |Ri1e  F2 [S2A D4 |Tra L3
3 05 |ciwo L6 jcag '« KB [J2 32 lar Ja |az3 K3 |R14 E-4 | A30 t-56 | R45 46 | RGO E-2 [R5 G-z | R9O H4 1A106 M3 |mpiz0 H-3 [528B D4 |[TP9 L4
cd 05 |c20 J4 fcag K16 Ha -3 |as 4 |Q24 M5 |R15 E5 | A3t D5 |R46 45 |R61 E2 [RI61 F-2 |[R9M Ha [R106 M5 Iz pma |s2c pa |ut ES
ol e lc2y E-4 JCL0 . M4 lJg L3 |a9 J-5 |Q25 M-B |R16 E-5 | R32 F-5 | R47 456 | RG2 E-2 [A?? ' &7 |R92 H-4 |R107 K.4 )
c6 i4 |€22° Gb lca2 5. |6 M2 (210 35 |R1 c6 [R17  E4 [R33  G6 [R48 €3 |[RS3 D2 |nmwm ° G2 193 ' k5 |R1e8 ka3 [B}24 14 [SID DA ju2 H-5
7 c2 |cz3 3 [cR:  cJ |u F6 |ann  c2 !m2 C5 |R1I8 D5 R4 ' GB (R4  C3 [Ré4  E2 [R7Y )3 [Rgd : K6 JRI0D L5 |RI2S OS5 SAA A4 U3 E-2
ga v 3 |e2a F2 [CR2 D5 [L2 F4 |o12 D2 |R3 c-5 fR19 0.5 | R3S HE |RRO C3 {RES F-2 |R8D -3 | BYS K4 Im130 K3 {R126  C-2 |s4B A4 |us L2
c?o c3 |c25 3 ' |cRa cB6 L2 F2 [Q13 €2 {R4 C-4 [R20 F-4 | R36 G-5 |R51 ¢-2 |Ré6 G2 |[Ppa1 'G-2 . | ROG K- R L5 (R127 1.2 |S5 A3 |us H-2
g1e D2 |c28 43 |CR4 + D5 |La F2 (a4 E2 {RA5 c4 [R21 E-6 | R3? H-6 |R52 c-2 |Re7 G2 |Rs2 1a |R97 - M [R112 M5 |R129 44 [red E2 |vR! cs
: E-2 |C29 I-5 |cRs J3 |LB 14 |ais £2 |Rs c4 |R22 G4 | R3s H.5 |R63 c-2 |Res G-3 |Raa G-2 | A98 M-B' TAN3 L5 |piae  Ha |Te2 F4 |VR2 15
e12 -3 |c3o C8 jCR6: J43 |Le L-2 [Q16 £2 |R7 c4 |R23 G5 | Rag 16 |R54 c-2 |Re69 F2 |msa H-2 | A99 M3 {R114 L5 |g4qy  ca2 T3
c13 BT (ox ] c-2 qna c2 |o cs Qv H-3 |RB c2 |Rza G-4 | RaD 33 | RS5 c.2 |R70 G-2 |R8& H-2 |RT100 M-4 |R115 J4 ) F:4 VA3 IS
cia H3 |c32 H.2 [CRa 02 |a2 06 |ais  n3 |Re ¢5 |R2s G2 N4t 24 | RE6 D2 |R7M F2 {REB6  H3 [RI10T M4 iR116 E4 |R132  E2 1TPA H2 vR4  C2
1 G156 H4 '|cad >4 |cAato <2 |o3 D5 |ais K-4 |R10 b6 |[R28 G5 | RA? 34 |R57 c2 |R72 F-2 {AB? M3 [R102 M3 |RN1? @5 |B133 13 TIPS H5 (VRS G-3
C16 K-4 |C33 13 |eRt Bg Q4 €56 |Q20 M-4 |R11 c-4 |AR2? G.6 ‘ . |B134 15 |TP6 45  |VRG G-3
- . S1A 85

Fegure 85, Al Components Locator

Service

8-8

VOLTAGE MEASUREMENT CONDITIONS

Set Madel 1825A controls as follows:

DISPLAY...... e cererevrenisere o MAIN
MAIN TIME/DIV .................... 2mSEC
DELAYEDTIME/DIV.................... OFF
MAINTRIGLEVEL.........oooiiiiinian W
VERNIER......... e enr aeereeeanen detent
AUTO/NORM ... NORM
SINGLE ..., vee..in
pushbuttons not mentioned ............... .. out

Press RESET and obscrve that RESET lamp is on.
During each test, ensure that RESET lamp is oa.

WAVEFORM MEASUREMENT CONDITIONS
Connect equipment as shown in figure £-3.

Set Model 1825A controls as follows:

DISPLAY....... e e r e a e MAIN
MAIN TIME/DIV .................... 2mSEC
DELAYED TIME/IIV.................... OFF
MAIN POS/NEG....... e NEG
AUTO/NORM........... e NORM
MAIN INT/EXT......... cevereerssreeees. BXT
MAIN +1/+10.,......... T 2 L
pushbuttons not mentioned ................ .out

Figure 8-6. Schematic I and Waveform Measurement Conditions

Model 1825A

1825A-R-9
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=, Model 1825A ] Service
=all ) .

] o

A :

A : . - ———
_9 _ Table 84. Schematic 1 Signal Identifier PO Al MAIN ASSY _l

—== — \ (9)

T : [exTmruT) 3

No.' Signal Name MAIN 4 @ 5
‘ \ P Mo
1 Line trigger @ 4 o
; ine >_‘1
! T
2 Main external trigger r

- 1 - - b ‘; - I — - = - i - -

_ 3 Main internal trigger ; *183vg  MAIN HF IMPEDANCE CONVERTER : i 22*Y MAIN POLARITY SWITCH

- ) EE] u1,02 Q3-0s 8 @2
- T 4 Main trigger input, LF impedance converter i a3 Y034 ) Y

. y L NPUT AN n sEcTI 045
= MAIN TRIGGER CONDITIONER R3 D e AU:;L::,JEQZ Tiow @ T%
‘ 5 Main trigger input, HF impedance converter . 31,52,34 100K B : !

- : - TR AL 1 OUTPUT ANPLIFIER !
- 6 Main trigger level voltage , s O] 3'-,' ulad,uigs

= — : ] c2 @ sTIV -

v 7 Main trigger output, LF impedance converter ue a0l —— ]

\ — : 3500 3 wl A7 \
o '8 Main trigger output, HF impedance converter A < (‘2239-'® R24 !
- X ¢ Q4 3°

- - T 392K
o Polarity switch control voltage R4 J $n20
}-__. ) ) ; ] LioM = - &t | g|5‘: +8.5Y 215
Ta o . . i 1 RS Ré ' ————— ! L5
- S TR Polarity switch control voltage 1M 10K - 12465 o
, ‘ d ‘ A > A POS/NEG :: Ri9 MAIN
; : e ‘ W R 3100 THGGER g
) 11, Muin polarity cwitch input Ve v%z‘_qqo | SENSITIVITY |
. . R R22 4 !
- - 13 3 aw ,
] 12 Main polarity switch input $24 | /
. N N 1 O’ ?OZC‘I -—m—"& - 00V
. 13 Main polarity switch output ! ‘ s - —r 100K
- ’ A — = - PO W ' '
. - - sn R28
; 14 Main polarity switch output, @ 2 3 1000
) S4A lleLF‘ < A3 :
15 Main trigger amplifier positive output (=3 O N ' +l:°sv
| ‘ ‘ . "
' 16 Main trigger amplifier negative output ; »sitsvc -mf.svc /7 ot 3Rr33
- s28 : { a5 3 39.2¢
B O~ "":"* ' CURRENT SOURCES
[re ' uIg3, U1es _ |
¥ w2k rel | tezav : )
4700% ) ‘ f !
b {9 1 us !
1% ;  R32
v \ 348 Q | s R %
| e O D 9 to vy > ® o7y @
c3 :
: RS ~
- I ' ‘ @ y ylgon! 221K > i
7 - : >> ,,,) MAIN TRIGGER AMPLIFISR !
| ul I
: ) .;_ . I , ! 1 !
2 Vo ; - .- - I (RN | ’z.{v roo : : ooz m.
. . K" AL .
Q‘"’ ' sy, kﬂ 5 +14v RI4 2
. -‘ ‘: . ’, ~3 8 Y= : ?;‘g +8.4V 22 .
’ ; _ : ) +18Y—a * 402y ; o
. ‘ | \ © 3110 %r;:o MAN T o T o - - AT 1A s Ton
LF IMPEDANGE ' oN TR )
\ 9 | i FOREEDANCE | . PARTS ON TH'S SCHEMATIC
. . . 4700 1,01 : F/OAI PIO A2 CHASSIS
N . . “ . -IZ-SV—W-@O;:;W E;“ 3'{2.‘ 'j:':’ 3{ ;| )
— . 1 ‘. ‘
a 383V : wariver |ar vRI | W1 1
- i Q1-6 Al-3,8+9,
— o ' i = o ‘ Ri~T4 -3
-_ ) i DELETED: A2C2,A2R4, A2RIO, A2R2!
1)
Figure 8-7.

Schematic, Main Trigger Circuits
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Circuit boards have plated through
A7 component holes, This permits solder. 6

ing lrom either side ot the board,

REF |Grin| REF | GriD ReEF Jemo| REF JGmD| REF | GRID|

oESIG | Loc | DESIG | oc | ceEsie | Loc | bEsic | woc | pEswG | Log

c1 B4 | CR2 D4 | Qe D4 |R7 cs |R17 E-3

c2 c3 |CR3 D4 | Q7 E3 |Rs B-4 |R18 D-3

Cc3 E-3 |CR4 E-3 | Q8 03 |R9 D-4 |R19 D3

ca c3 | E-2 [Q9 D3 |R10 €4 |R20 03

c5 E4 [P c6 |R1 B4 |RAMN B-4 |H21 D2

C6 D3 [ c4 | R2 B-4 R12 E-4 |R22 D4

c? E5 [Q2 c4 |R3 C5 |R13 E-4 |R23 D3

co B4 | Q3 c4 |R4 c5 |Ria c3 |R24 E-4

c9 C3 |aa D4 | A5 B-4 R15 D4 JR25 B-3

c10 c2 {as D4 {R6 04 |R16 E4 |R26 83

CR1 E-6

1825A-R-10-1-T6

e e

Figure 88. A7 Components Locutor

D

«SMS/DIY
2¥/ DIy

%

»OM5 70tV
tv/ DIV

v

HMS/DIY
«SV/0IV

Y

2OMS/ DIV
«53V/ 01V

V/

PIMS/DIY
IV DIV

\&/
SAMS / DIV
1v/0IY

?:
«SMS/ OtV
2V/ D

VOLTAGE MEASUREMENT CONDITIONS

Set Model 1825A controls as follows:

DISPLAY ... s MAIN
MAIN TIME/DIV ..ot 2 mSEC
DELAYED TIME/DIV. ... QFF
MAINTRIGLEVEL..................o0 cw
VERNIER ... detent
AUTO/NORM . ... NORM
SINGLE ... e e in
pushbuttons not mentioned ................. out

Press RESET and observe that RESET lamp is on.
During each test, ensure that RESET lamp is on,

WAVEFORM MEASUREMENT CONDITIONS
Connect equipment as shown in figure 8-3.

Set Model 1820A controls as follows:

DISPLAY ... MAIN
MAIN TIME/DIV ... 2 mSEC
DELAYEDTIME/MV. ... oLl OFF
MAINPOS/NEG ... ..cvviiveieeennns NEG
AUTO/NORM ..., NORM
MAININT/EXT. ... EXT
MAIN #1/7510 .o i +10
pushbuttons not mentioned ................. out

WAVEFORM NOTES

At z“. sweep ends; holdoff starts; 10V Schmitt
sets high.

At t , holdoff ends; 10V Schmitt resets low; dual
Schmitt arms,

At t, dual Schmitt vutput goes low; integrator
gate initiates trigger step to integrator; sweep starts,

1823A =-R=-1

Figure 8-9. Schemaiic 2 Voltage and Waveform Measurement Conditions

Model 1825A

Service
Table 8-5. Schematic 2 dignal Identifier
No. Signal Name
15 Main trigger amplifier positive output -
16 Main trigger amplifier negative output
17 Single sweep control voltage
18 Main trigger enable control voltage
19 Free-run trigger
20 Free-run enable voltage
21 Main dual Schmitt output
22 Auto and lockout output
B 23 Internal display enable voltage
24 Main gate to rear panel
25 Main integrator gate
25A Main gate to gate Schmitt
26 - Holdoff control vcltage
27 Holdoff ramp '
28 Main feedback ramp
29 Main ramp to rear panel
31 Main integrator input
32 Main ramp to comparator
33 Main ramp output T
810
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Model 1825A
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I 1 . -

Service

10V SCHMITT ,
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Circuit boards have plated through

—A

“T—

=

Sl | : .

6 A2 component holes. This permits solder- ﬁ

% ing from either side of the board,

—

—_— 1
- '

i | '

-

—= REF Jerip] REF |JoRiD] REF |Grio|] REF |6mo| REF | GmiD'
‘l DESIG { LOC DESICG LoC DESIG | LOC | DESIS | LOC | DESIG Lo”r
= <1 CENIGY cz | R11 E2 | R22 E3 | Ra3 82 |

aif c3 c2 | a2 c2 |R12  E2 |R23 B3 | R34 E-3

= C4 E-4 | Q3 B3 | R13 E-2 | R24 A-2 | R35 A2

= , c5 D2 | Q4 E-3 [ R14 D-3 | R25 B-3 ; 51 B-4

— ce D-2 ! R1 C2 I RIE D-2 | R26 B-3 | S2A C4

_s c? B3 | R2 E-3 | R16 0-2 | R27 B-2 | 52B D-4
r— c8 B3 | R3 c2 |R17 o1 | R28 B2 | s2c o4

=i c9 B-2 RS c-z | R1B 02 { R29 82 | 53 E-A

_ Ci0 E-3 | R C2 | R19 D-2 | R3O c3 | Ut Cc-3

_ Ci1 B2 | A7 c-2 | R20 D-2 | A3t E-3 | v2 D3

—r Ji E-1 R8 c-1 R21 D-2 | R32 F-3 vA1 E-2
= P D-3 [ R9 c-2

=\

N » 1825A-R-124.78

=

-=I Figure 8-11. A2 Components Locator
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VOLTAGE MEASUREMENT CONDITIONS

Set Model 1826A controls as follows:

DISPLAY .. ..o DELAYED
MAINTIME/DIV ..o 2 mSEC
DELAYED TIME/ZINV..........oolL .1 mSEC
MAINTRIGLEVEL......ooo oo cw
DELAYED TRIGLEVEL ................... cw
VERNIER ... oo detent
AUTO/NORM ..........  ....ooies NOPM
SINGLE.. ... in
pushbutton not mentioned ................. oL’

Press RESET and observe that RESET lamp is on.
During cach test, ensure that RESET lamp is on.

WAVEFORM MEASUREMENT CONDITIONS
Connect equipment as shown in figure 3-3.

Set Model 1825A controls as follows:

DISPLAY.....coovviv it DELAYED
MAIN TIME/DIV .. ..........oe.. 2 mSEC
DELAYED TIME/DIV ... 2 mSkC
MAINPOS/NEG...............ooinntl, NEG
DELAYED POS/NEG ...............o..l NEG
MAININT/EXT ..ot EXT
DELAYEDINT/EXT ... EXT
MAIN <1/#+10 .o e reess y+10
DELAYED #1/+10 ... oven i +10
DELAY dial ..o s cow
pushbuttons not mentioned ................. aut

«3V/0IY \
SMS/OIV

1823A-K-9

Figure 8-12. Schematic 3 Voltage nnd Waveform Measurement Conditions

Model 1825A
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Model 182HA ? Service

Table 845, Schematic 3 Signal Identifier A |
) ‘ _ - |
. . Signal N o
No Signal Name _ ..
: . ‘ DELAYED [nT7ERT] i
kY| Delayed external trigger | } > ('( -,L_J, @ 5 E .
35 Delayed internal trigger JE 3 e_‘]___ L——0 !
i _ ] _ 53A - - 3 - - - - .- - - -- .-
36 . ~ Delayed trigger input, HF inpedance converter 7] é-..\ — 'lﬁrc ; DELAYED POLARITY CWITCH
-~ W Q13-ais
- : - 2.4V
37 ; ¢ Delayed trigy.r input, LI’ impedance converter iave ReS (- s 6 +l3v @ 4
; : ¢ E s v V0 RES
38 Dalayead trigger level voltage nss INPUT ‘:;E:F{ffq:“m" ai a5
. : ‘ 5 . %
- " " - - DELAYED TRIGGER 100K RB4 OUTPUT AMPLIFIER
‘ cod t - 3 86 SECTION
39 i?elu)ed rigger output, Hi® impedance converter -ONDITIONER _ o‘:r on o Secrion !
- — 52,353,583 +0027 SREB
Delayed trigger output, LI impedance converter . et € 12 $he! \
40 Y igg p p | 5 tiedy ) AL 213
41 Delayed polarits switch input : 3 2ss L CRIO
_ 3300 % VR oo | Bso
42 Delayed polarity switch input CRS 2.37V v g (_%ER,"_, — -
. -——H__ < |
N N : 3 392K
43 Celayed polarity switch ontput Loes kﬂ ; '55| . )
< oM —IZ-GVD +8.3Y :
44 Delayed polarity switch output ' DELAYED
X ; | s21 an;s DELAYED HF H roso“ ggﬂf-?ﬁﬁﬂ
45 Delayed polarity switch centrol voltage O-. - in IMPEDANCE CONVERTER o
: TPl J; g1, 012 o |
_ 46 ‘ Delayed polarity switch control voltage TS ._:R&_.- vioov,
V) — ‘ - - — ° 100K
47 ‘ Delayed trigger amplifier, positive output ate
1
) J— 1 580
! 48 | Delayed trigger amplifier, negative output ! _ ) ] W= =t 18V
. - - - - SR74
’ - - | = $ 100 |
| £ 8 | '
| PIOAZ -1248Y, | i fgfg
a ' - )| F
j ‘ i s ' RIS 2 -12, -12s - ‘
| | ' 5. o S o ' e mee me
} | ! | co L=~ _ cs CURRENT SOURCES
i ’ «020F T ~as 3.9 U3Qd,Ulo4
' ‘ ' ‘ ‘ f ? 3 el |+V w“ :
| | . (0) '—"—B"}(I / 0z @ ?w
; s2¢ ]
. & -2y Pr<ey vaazy 2 vty
! Riaket S ! |\(9.'u - A ‘ .
-~ 7 * "' .
- @ [ 221K ( E“)
R!3 3 ]
noo 1 : 823k 3 ! : - R (?us )
192K ¢! k 9 @»uv as @ 4
L. - - - - R20 v RT3 s ey R
4780 sy, 100 [+904
| nsu:v:o IO‘ || tn (€ - o
TRIG LEVEL ~ ) [ R21e  lce -3.av ——— - -- - - - - - - P o
| I | A T
. : o |0 PARTS ON THIS SCHENATIC
=128V ne < = ‘ : P70 AL P70 A2 CHASSIS
e 30K : R22 DELAYEDLF c7-11 c8,6 J2
PrO Wi 909 |MPEDANCE CONVERTER _ : Eg 9‘-'1!0 gf-.l-zz l};
1 v2,62 Qil-1s $3
*i5V ‘ R ;a-rs.m,uz vz 3
- N VR4

. | Figure 8-13.
o Schematic, Delayed Trigger Circuits
i 8-13




Service Model 1825A

: : Table 8-7. Schematic 4 Signal Identifier
c F . No. Signal Name
A B . D E 47 Delayed trigger amplifier positive output ' ‘
I }
W 418 Delayed trigger amplifier negative output
. _ 1 49 Dalayed starts after delay control line
o g Pt Civiow VOLTAGE MEASUREMENT CONDITIONS .
Dy oa ‘ ; ’ 50 Delayed trigger enable voltage
Set Model 1825A controls as follows:
51 Delayed dual Schmitt output
DISPLAY ... DELAYED
2 MAINTIME/INMV ., 2 mSEC 52 Delayed gate to gate Schmitt
V DELAYED TIME/ZIMV......ooo L. 1 mSEC
MAINTRIGLEVEL........................ cw £l Delay- 1 gate to rear panel
«SMS/D8V DELAYFD'TRIG LEVEL................... ow -
VDIV VERNIER ... detent 54 Delayed integrator gate
AUTO/NORM . ...l NORM
SINGLE ..., in 55 Delayed ramp
3 pushbuttons not mentioned ................. out
a6 Delayed ramp to rear panel
Press RESET and observe that RESET lamp is on.
W During each test, ensure that RESET lamp is on. 57 Delayed control Schmitt enable voltage
»3MS 7 DIV WAVEFORM MEASUREMENT CONDITIONS 58 Delayed integrator input
AV DIV
4 Conneet equipment as shown in figure 83 66 Delayed reset reference voltage
Set Model 1825A controls as follows: 67 Delayed feedback ramp
DISPLAY . ... DELAYED e
W MAINTIME/DIV .. 2 mSEC
5 DELAYED TIME/DIV................. 2 m8SEC
SMS/DIY R‘IAIN P()S/"NE(; ......................... NEG
SV /DiV DELAYED POS/NEG ... .......... NEG
MAININT/EXT. ... EXT
. I I DELAYED INT/EXT ..., EXT
o MAIN «1/<10 o, =10
Circuit boards have plated through DELAYED =1/+10 oo 10
component holes, This permits solder- A5 6 DELAY dial ... cew
ing from either side of the Loard, W pushbuttons not mentioned ................. out
l oS MS DIV WAVEFORM NOTES
v/ D0V
Aty main sweep ends,
REF | GRID | REF [smny REF |emo| REF Jerio] ReF | ommp
BESIG | LOC | DESIG Jtoc | DESIG | Loc | opesic {voc | oesis | Lac B At t,  comparator coincidence oceurs;  dual
c2 0-3| crz 83| o4 c2| RS B3| mi17 E-3 . bt arims
c3 o4| cR3 3| as 2| Re g3| Ria -4 ' 1 Schmitt arms.
c4 0-4| cRa 02| o8 D3| R? 82| Rio E-4 . .
cs5 c4| CRS5 D-3{ Q7 E4| R8s c2| Ra0 D-4 v At t, dual Schmitt output goes low; integrator
ce E3! CR6 o-4| o8 2| Rrio c3| a2 D4 2 . .
o7 02| cR7 -4l ao Ea 1 R c2 | R22 E-3 gate Initiates trigger step to integrator; delayed
c8 B4| n €3] aio E-4 | R12 E2| R23  E-2 *5SMS{DIV swoep starts,
co cal P D5 | a1 b5 R13 D2| R24 B-4 Iv/oty
c10 cs| L €2 Rl B2 | Ri4 D4} R25 c4
ci 85| a1 B-4 | R2 B-4 | R15 03] Ra26 c4
ciz c3a| a2 e2| a3 B-3 | Ri6 o-4| ma2y c3
CR1 B5| a3 B3| R4 B3
1025A-R-20-1-75 18254 -R~t%
Figure 8-14. A5 Components Locator Figure 8-15. Schematic 4 Voltage and Waveform Measurement Conditions
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Model 1825A 1 Service
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- o im ' i"" ;
I {8 )
S PIOWZ I - - |
VA
| 1 - ' - _l T
PO JAY proIz *15vp
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Figure 8-16.
Schematic Delay Integrator
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3

Service Table 88, Schematic 5 Signal Identifier' Model 18254
B No. Signal Name r

3 Main internal trigger : . ‘

25A Mgin gate to gate Schmitt

k553 Delayed internal trigger !

52 ‘ Delayed gate to gate Schmitt

59 Internal trigger input r

63 Composite intensified gate

64 Main gate enabl voltage

65 Delayed gate enable voitage

VOLTAGE MEASUREMENT CONDITIONS

Connect eqdipment as shown in figure 8-3. ‘
Set Model 1825A controls as follows:
DISPLAY...cooiiiiiiricirer s DELAYED
MAIN/TIMEDIV . cooviviiivnnne.. 2 mSEC
DELAYED TIME/DIV................ .1 MSEC
MAINTRIGLEVEL.......covvvvnveneen.., cw
DELAYEDTRIGLEVEL................... cw
VERNIER.....cooviviviiiiiieeiinnnnenss detent
AUTO/NORM.. ..ot NORM
SINGLE .....coovviiiiiireniiiiernererneness in
' pushbuttons not mentioned ................. out
Press RESET and observe that RESET lamp is on.
During each test, ensure that RESET lamp is on.

Figure 8-17. Schemaiic § Voltage Measurement Conditions
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Model 1725A
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Figure 8-18.

Schematic, Common Circuits

8-17

iy

i

“ | "|| |||

R




-

Service

Table 8-9. Schematic G Signal Identifier

Model 1825A

Circuit boards have plated thigugh A9
component hotes, This permits solder
ing from either side of the board,

A B C D

REF GRID REF GRID

DESIG LOC | DESIG | LOC
< B85 | RS B-5
c2 C6 |R9 B-6
c3 B-6 |RID 8-7
c4 B-6 |RN 87
43 04 | RIZ A-7
C6 c4 |R13 A-B
c? D6 | A14 A-6
cs8 B-5 | RIS AB
(=) B4 | R16 A6
c10 A4 R17 D-6
cn A4 | R18 C-b
c12 D-7 | R19 C4
ci3 B-7 | R20 C6
CR1 BB |21 c-4
CR2 B-7 | R22 D6
CR3 A6 | R23 c6
CR4 C-7 |R24 D-6
J 87 |R c-7
P1 05 |R26 C8
Q1 B4 [ R27 [oJ5
Q2 B-6 |R2B C-6
13 86 |[R29 c6
Q4 B-6 |RJI0 C6
as B-6 | RA31 c5
as A6 | R32 Cc-7
Q7 AB |R33 c-4
R1 A6 |R34 D6
R2 B4 |R35 C-6
R3 A6 |R36 A-4
R4 B6 |R37 06
R5 B-4 |R38 <-4
RG B-65 |R39 A:B
R? A6 |UN C5

u2 C-6

U3 B-7

1825A-R-18-1-78

No. Signal Name e
: | &
an Main ramp i
34} Delayed ramp -
—_— -
60 Delay comparison voltage —
i1 Delayed trigger enable voltage =
64 Muain gate enable voltage —
(13 Delayed gate enable voltiyre i
66 Delayved reset reference voltage ﬁ
68 Cemposite ramp output E
. [
H _E
69 Delayed erable voltoge —_—

Figure 8-19. A3 and A9 Components Locator
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VOLTAGE MEASUREMENT CONDITIONS

Connect equipment as shown in figure 8-3,

Set Madel 1825A controls as follows:

DISPLAY. ..., MIXED
MAIN TIME/DIV ... e 2 mSEC
DELAYED TIME/DIV, ............... .1 mSEC
MAINTRIGIEVEL. ... cw
DELAYED TRIG LEVEL ... L cw
VERNIER ... detent
AUTO/NORM . ... .. NORM
SINGLE.... ..o o in
pushbuttons not mentioned ................. out

Press RESET and obaerve that RESET lamp is on,
During each test, ensure that RESET lamp is on.

Figure 8-20. Schematic 6 Voltage Measurement Conditions
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- Model 1825A 1 | ; | ' : Service
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Circuit boards bave plated through

component holes. This permits solder- 6

ing from either side of the board. Ad
REF [ crio | REF | Grib| REF [cmio
DESIG | Lo¢ | DESIG | Loc | DESIG | Loc
¢ E-3 |cRe E-4 |R6 €3
c2 E5 |L1 E-5 | H7 cB
c3 E5 [P B-a |Re D-4
c4 cs ol D-5 | RY 06
cs c4 | R1 E-5 | R1ID E-3
CR1 -4 |R2 E2 |aAn E3
CR2 D-5 |R3 D2 jR12 E-4
CR3 E-4 |R4 E2 |R13 E4
CR4 E3 |R5 E-3 |R14 B-4
CR6 E-4 R16 86

1825A-R-14A-1-T8

Figure 8-22. A4 Components Locator
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6 Circunt hoards have plated  through
component holes, This permits solder-
ng bom either side of the hoard,

REF GRID REF GRID REF GRID REF GRID REF GRID

pESIG | Loc | DESIG | Loc | oESIG | LOC | DESIG |Lo¢ | DESIG jLOC

c3 Ea) Cc11 B2 | CR4 B8-3 R2 D41 R1% B-3

c4 E-4] C12 83 | CRS B3 | R3 £5 R12 B-4
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R1 D6 | R10O 83 | VH2 B-2
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Figure 8-23. A3 Components Locator
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Model 18254

Table 8-10. Schematic 7 Signal Identifier

DELAYED

Signal Name

Vernier control voltage

Muaip integrator input

Muin ramp to comparator

Delayed integrator input

Delayed enable voltage

Holdeff interconnection

Main integrator output interconnection

Mgin integrator input interconnection

Capacitor A7CL0 interconnection

Delayed integrator output interconnection

A4 OELAYED SWITCH ASSY

RIS
I

/ 34

~
b
(1]
s
o

=100V ==

ct
InOiUF
Rl =
220 !
y RS
0K
=-100¥
>
4.1
* 10K
R2 D"
20K 5
s R3
> 24,3K
=
R?
220

PO
Pl

=]

Q

L= I =]

s
4 ;
I

- r

Pig P

149187 r

c2 L} I
B6 BEAD

R4
8

[ITTTITPTTTI9vnititrg

L s

1 3:]

?rne

VOLTAGE REFERENCE
SQURCE

~1246V

Kcnz?cm

PO

.
~
!
|
I
)

Ol R R A R AT

TUITTITTTTITTITIT

[

PARTS ON THIS SCHEMATIC

A4 AS CHASHIS
Ci-3 C3-14 D32
CR1-6 CRi1-8B R348
Ll Ll 32
Qt Ri-i6 wi,2
Ri=14 s
51 ul

VRi. VR2

DELETEDs AiiCH, ABC2

3

2EREE

AEEOEREREEAED

8
1=

P/OQ

—e>~@ 6

4>

T
uSEC

mSEC

Service

O [

AG MAIN SWITCH ASSY

P/ P2

Y

o

uslec

=/

m SEC

N\

SFC

COEHEFEEERABOEFEEREEEAFEORB B E

I

| RS
b 3I0K |
© 3R6
Tiox —0
0 —o
—0
~100Y,
—0
—O
—0
o
ny
20K —_0
—0
—0
$—-0
[ —]
+—0
R3 >0
20K 3 ©
—0
+—o
._—O
._-o
Ri ¢ ')
20K
A2
15K
o ~100v,

YOLTAGE REFERENCE
SOL'J;:CE

N T I

- ‘
?
‘ cs ) , PIOPZN
SMC 149-1547 /siD /3>". 2
oLe0 I
PAOFE, N
-
2 o ‘ 2 '
sé}n 62 !
Fo) a2
o 0 ce
330
+—0 o o 4
0 1 s o
910 -
—0 Ot o— o ,
4700 )
1 0 2 o € [ |
ﬁ" ‘b——- (’—-.-—. -
o o— o _
o
«0INUF
" o—j¢ o i
O Or—— Oy ' i
ce |
«0IUF
° © © en
WIIUF
—0 o0— o i€ -
L 5 o—1 Oremmt
S — o S— f's S—| a2 N
A TUF f
0 o—1t o———-{g—-
o v ., o—t -
UF =
0 o—— o— s )
4.7UF
0 0— o i€
'
0 o— ot '
° *— O o -
' 22UF =
0 o—4 o 13
O Qs ok =
l
'
ke
PO
Pl -
- N P -
=100V P,
— \ 1IAN @ -
A7 - ) ¢ Y "5> 2
Pro wiigl
€‘I—>'2>Tﬁ.’>—— A8
i -
by : 2 !
Lo os | f
o [orcag)
1 l‘ P R 1
:: ';a\.’ﬁ‘u - - "
PO P/ @m ] sz i
UL aa b _
82003 = ' ? _
I 'JL' L
LY L —_
1823A - TIME/DIV = 1206 A

18254-E-18-1-78

Figure 8-24. B
Schematic, TIME/DIV Switches -
8-21

2o

NI




|
]
\
\

Model 18256A

) : o Service

; Tuble 8-11, Scheinatic 3 and 9 Signal Ic{entifier

| | No. Signal Nome !
1 Line trigger \ &
24 Main gate to rear panel
29 Main ramp to rear panel \1
63 Delayed gate to rear panel =‘ -
66 Delayed ramp to rear panel
63 Composite intensified gate
68 Composite ramp output
70 Beam finder E

g 71 Chopped blanking
¢ 72 Alternate trigger

Circuit boards have plated through
AlO component holes, This permits solder-
ing from either side of the board.
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Figure 8-25. A6 and A10 Components Locator
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