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General Information

" channel A and channel B'"syién‘als. In trigger-view
- operation, center screen represents the trigger threshold"

‘peint. With the A vs B control, an X-Y mode of operation

is possible. The channel’ A i mput (Y- axis) is plotted ver-
sus the channel B input (X-axis)..

116 A tngger view control provides capability for

‘ 'observmg the channel A signal, channel B sugnal and
*an external trigger signal on the same display when

~ eperating in ALT or CHOP ynodes. Automatic storage is
provided for capturing single-shot data that occurs at
- random time. Automatic erase allovs repeated erase

- cycles with continuously variahle viewing tinie between
- erase cycles. The CRT screen has 8 x 10 major dlvmons -,

(0.72 cm/div) on an internal grattcule
1-17. OPTIONS.

1-18. The followmg standard optwna are avallable for
the 1744A.

... OPTION 001: This option prcvides a fixed ac power cord
in lieu of the detachable power cord.

- OPTlGN 090: Thls optmn deletes the two 10:1 divider
probes norma]ly supplied. Other probes tha* are more
suited for operatmg requu’ements may be specified.

'OPTION 091: This option supplies two Mcdel 10042A
. probes in lieu ¢f the two 10:1 divider probes normally
supplied.

OPTION ©22: This option supplies two Model "'1004OA
. probes in lieu of the two 10:1 divider probes normally
’ su')phed :

OPTION 096 This option supplies two Model 1000610
, probes in lieu of the two 10:1 d1v1der probes normally
supplied. _ b

OPTION 580: Instrument shipped with CSA (Canadiah
Standards Association) .label indicating compliance
with CSA Bulletin 556B. "

Model 1744A

-OPTION 919: Furnishes two ‘Operating’ and Servxce

Manuals instead of one.

. AC POWEH CORD OPTIONS. See Section I1 forac power
. cord options avallable for the 1744A.

1-19. ACCESSORIES SUPPLIED.

.1-20. The following accessories are supplied with the
- 1744 A:

Onn B-scan Jumper Filter, HP Part No 01744- 62101
One Blue Light Filter, HP Part No. 01740-02701
One RFI Filter, HP Model 10173A
One Vlewmg Hood, HP Model 10140A
One Front- panel Cover, HP Part No. 5040-0516
One Viny] Accessory Pouch, HP Part No. 1540-0292
Two 10:1 ‘DlVlder Probes, HP Model 10041A
One 500 mAT Fuse (220/240 Vac Operation),

HP Part No. 2110-0202 |
One AC Power Cable (See Section II for appropriate
Part No.)

1-21. EQUIPMENT AVAILABLE.

1-22. The following items are available for use with the
1744A: .

HP Model 197A with Option H02/008 Oscilloscope
"~ Camera with ultraviolet light

‘HP Model 10376 A Camera Adapter (not required for

HP Model 197A with Option H02/008)

HP Model 124A Camera

HP Model 10491B Rack Mount Adapter

HP Model 10002A 50:1 Divider Probe

HP Model 10004D 10:1 Divider Probe
" HP Model 100078 1:1 Divider Probe

HP Model 10020A Resistive Divider Probe Kit

HP Model 1007A Testmobile

1.23. RECOMMENDED TEST EQUIPMENT.

1-24. F‘_quipnrnent reqdired to maintain the 1744A 1s

_ listed in table 1-3. Other equi pment may be substituted if

it meets o cxceeds the critical specnﬁcatmns listed in the
table. |

Table 1-1. Specifications

VERTICAL AMPLIFIERS (2) .
Bandwidth and Rise Time at all deflection factors

~ from 0°C to +55°C.

BANCWIDTH: 3 dB down fro:26 dxv reference signal.

DC-Coupled: dc to 100 MHz in both 500 and 1 MQ
input modes.

AC-Coupled: approx 10 Hz t0.100 MHz; 1 Hz w1th 10:1
divider probes.

BANDWIDTH LIMIT: limit upper bandw1dth to approx
20 MHz.

of a 5-div input tep.

DEFLECTION FACTOR
Ranges: 5 mV/div to 20 V/div/12 calibrated positions)
in 1, 2, 5 sequence, accurate within 3%.

RISE TIME: <3.5 ns, measured from 10% to 9()% pomts

Varnier: continuously variable between all ranges,
extends maximum deflection factor to at least 50
) V/ div. UNCAL light indicates when vernier is not
"“in CAL position. .
POLARITY: channel B may be mverted front-panel
pushbutton :

INPUT RC (selectable) ) |
AC or DC: 1 M +2% shunted by approx 20 pF.
50 Ohms: 500 +3%,

MAXIMUM INPUT
AC or )C: 250 V (dc + peak ac at 1 kHz or less) or500 V
. (p-p ac at 1 kHz or less).

50 Ohms: 5 V rms.




Model 1744A

General IrIformation

Table 1-1. Specifications (Cont’d)

A+B OPERATION

" Amplifier bandwidth and deflection factors are
unchanged; channel B may be inverted for A-B
operation.

20 dB from dc to 20 MHz. Common mode signal
amphtude equivalent to 6 dwisxons with one vernier
“adjusted for optimum rejection.

VERTICAL MAGNIFICATION (X5)

BANDWIDTH 3 dB down from 6 div reference signal.

DC-Coupled: dc to approx 30 MHz. .

AC-Coupled: approx 10 Hz te 30 MHz.

RISE TIME: <12 ns (measured from 10% to 90% points
of 5-div input step).

DEFLECTION FACTOR: mcreases sensmwty of the 5
and 10 mV/div deflection factor settings by a factor
of 5 for a maximum sensitivity of | mV on channels

- Aand B.

TRIGGER SOURCE
Selectable from channel A, channel B, composite, or
line frequency.

signal. \

signal. ‘

COMPOSITE: all display modes triggered by displayed
signal except in Chop. in Chop mode, trigger signal
is derived from channel A.

LINE FREQUENCY: trigger signal is derived from
power line frequency.

TRIGGER VIEW
Displays internal or external trigger signal. In
Alternate or Chop mode, channel A, channel B, and
the trigger signals are displayed. In channel Aor B
mode, Trigger View overrides that channel. Internal

~ trigger signal amplitude approx:mates vertical sig-
nal amplitude. External trigger signal deflection
factor is approx 100 mV/div or 1 V/divin EXT +10.
Triggering point is approx center screen. With iden-
tically timed signals to a vertical input and the Ext
trigger input, trigger signal delay i8 <3.5 ns.

MAIN AND DELAYED TIME BASES

RANGES

Main: 50 ns/div to 2 s/div (24 ranges) in 1, 2, 5
sequence.

Delayed: 50 ns/div to 20 ms/div (18 mnges) inl,2,5
sequence.

Accuracy: (over center 8 div)

Sweep *Accuracy Temperature
Time/Division Range
: X1 X10
52 ns to 20 my | +3% +4'% 0°C to +15°C
' +2% +3% +15°C to +35°C
+3% +4% +36°C to +55°C
*Add 1% for 50 ms to 2 s ranges.

Differential (A-B) Common Mode: CMRR is at least

- CALIBRATED SWZEP DELAY

CHANNEL A: d]l display modes tnggered by channel A

CHANNEL B: all display modes triggered by channel B -

EXTERNAL: dc to 50 MHz on signals of 5¢ mV p-p or

MAIN SWEEP VERNIER: continuously variable be-
tween all ranges, extends slowest sweep to at least
5 s/div. UNCAL light indicates when vernier is not
in CAL position.

MAGNIFIER (X10): expands all sweeps by a factor of
. 10, extends fastert sweep to 5 ns/ div.

DELAY TIME RANGE: 0.5 to 10 x Main Time/Div set-
tings of 100 ns to 28 (minimum delay 150 ns).

DIFFERENTIAL TIME MEASUREMENT
ACCURACY

*Accuracy
Main Time Base Setting (+15°C te +35°C)

100 ns/div to 20 ms/div[H(0.5% +0.1% of full scale)

50 ms/d'i:v to 2 s/div

+(1% +0.1% of full scale)

*Add 1% from N°C to +15°C and +35°C to +55°C.

DELAY JITTER: <()_.002% (1 partin 50 000) of maximum

- delay in each step from +15°C to +35°C; <0.005%
(1 part in 20 OOO) from 0°C to +15°C and +35°C to
+55°C. - : ‘

TRIGGERING

iNTERNAL: dc to 25 MHz on qlgnalq (uusmg 0.3
division or more vertical deflection, increasing to 1
division of vertical deflection at 100 MHz in all
display modes (required signal level is increased by
2 when in Chop mode and by 5 when X5 vertical
magnifier is used). Trlggermg on Line frequency is
also selectable. :

more increaging to 100 mV p-p at 100 MHz (required
signal level is increased by 2 when in Chop mode).

EXTERNAL INPUT RC: approx 1 MQ shuntcd Ly
approx 20 pF.

MAXIMUM EXTERNAL INPUT: 2.)0 V (dc¢ + peak ac at
1 kHz or iess) or 500 V (p-p ac at 1 kHz or less).

LEVEL and SLYPE '

internal: at any point on the positive or negative slope
of the displayed waveform.

External: continuously variable from +1 V to -1 ¥V on
either slope of the trigger signal, +i0 V to-10 V in
divide by 10 mode (+10).

COUPLING: AC, DC, LF REJ, or HF REJ.

AC: attenuates signals below approx 20 Hz.

LF Reject (Main Sweep): attenuates signals below
approx 4 kHz.

HF Reject (Main Sweep) attenuates signals above
approx 4 kHz..

CALIBRATED MIXED TIME BASE

Dual time base in which the main time base drives
the first portion of sweep and the delayed time base

1-3




General Information

!

Model 1744A

Table 1-1. Specifications (Cont’d)

completes the sweep at the tuster delayed sweep.
Also operates in single sweep mode. Accuracy, add
2% to main time base accuracy.

A vs B OPERATION

BANDWIDTH

Channrel A (Y-AXIS): same as channel A.

Channel B (X-AXIS): dc to 5 MHz.

DEFLECTION FACTOR: 5 mV/div to 20 V/div (12
calibrated positions) in 1, 2, 5 sequence.

to 100 kHz.

CATHODE-RAY TUBE AND CONTROLS

Z-AXIS INPUT (INTENSITY MODULATION): +4 V, >50
ns width pulse blanks trace of any intensity, usable
to 10 MHz for normal intensity. Input R, 1 k(}:+10%.
Maximum input +20 V (dc¢ *+ peak ac).

PERSISTENCE .

Variable: 100 ms minimum.

STORAGEZ WRITING SPEED: >1800 ¢cm/ us over center
6 x 8 «iv (with viewing hood). -

STORAGE TIME

Displav Mode: at least 10s at 22°C.

Store Mode: at least 30s at 22°C.

PHASE DIFFERENCE BETWEEN CHANNELS <3°,dc

Walt Time: at least 60s at 22°C.
ERAFE TIME: approx 300 ms.

GENERAL

REAR PANEL OUTPUT :: main and delayed gates, 0.8
V to >+2.5 V capabie of supplying approx 5 mA.

AMPLITUDE CALIBRATOR (0°C to +55“C) ‘

Output Voltage 1V ppinto >1 MQ | 1%

0.1 V p-p into 50()

Rise Time <0.1 us

Frequency

approx 1.4 kHz.

POWER: 100, 120, 220, 240 Vac, £10%, 48 to 440 Hz;
100 VA max.

WEIGHT: net, 13.8 kg (3C.4 1b); shipping, 16.6 k, !
(36.6 1b). ‘

OPERATING ENVIRONMENT

Temperature: 0°C to +55°C.

Humidity: to 95" relative humidity at +40°C.

Altitude: to 4600 m (15 000 ft).

Vibration: vibrated in three planes for 15 min. each
with 0.254 mm (0.010 in.) excursicn, 10 to 55 Hu.

Table 1-2. General Characteristics

VERTICAL DEFLECTION

VERTICAL DISPLAY MODES
Channel A; channel B; channels A and B displayed
alternately on successive sweeps {ALT); channels A
and B displayed by switching between channels at
an approximate 250 ltHz vate with blanking during
switching (CHOP); channe! A plus channel B (al-
gebraic addition); anu trigger view.

DELAY LINE: input signals are delayed sufficiently
to view leading edge of input pulse without ad-
vanced trigger.

INPUT COUPLING: selectable AC or DC, 500 (dc¢), or
ground. Ground position disconnects input connec-
tor and grounds amplifier input. :

HORIZONTAL DISPLAY MODES
Main, main intensified, mixed, delayed, mag X10,
and A vs B.

TRIGGERING |
MAIN SWEEP

signal.

‘Automatic: bright baseline displayed in absence of
input signal. Above 45 Hz, triggering is same as
normal. For stable triggering at' approx 45 Hz and
below, use Normal triggering.

BEAM FIND =R: returns trace to CRT screen regardless
Normal: sweep is tnggered by internal or external .

_DIMENSIONS: see outlme drdwmg

Single: automatically switches triggering to Normal
and the sweep occurs once with same triggering as
Normal, reset pushbutton arms sweep and lights
indicator. Single sweer 18 also initiated with Erase
pushbutton sweep i8 armed after the erase ~ycle.

DELAYED SWEEP (SWEEP AFTER DELAY)

Auto: delayed sweep automatically starts- at end of
d-lay.

Trig: delayed sweep is armed and can be triggered
at end of delay period.

TRIGGER HOLDOFF (Mairn Sweep): increases sweep
holdoff time in all ranges.

CATHODE-RAY TUBE AND CONTROLS

TYPE: Hewlett-Packard, 12.7 em (5 in.) rectangular
CRT, post accelerator, aporox 9.5 kV accelerating |
potential, aluminized P31 phosphor.

GRATICULE: 8 x 10 div (1 div = 0.72 cm) internal,
nonparallax graticule, 0.2 subdivision marking on
major horizontal and vertical axes, with marking
for.rise tirne measuréments. 7

of setting of horizontal and vertical controls.
CPERATING MODES: write, store display, auto store,
and auto :rase.
REAR-PANEL CONTROLS: astigmatism and trace

align,
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Table 1-2. General Charactor',t:cs (Cont'd)
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General Information

Model 1744A

Table 1-3. Recommended Test Equipment

Model 874 TPD

Instrument
- Required Required
Type ‘Model Characteristics For
Digital " HP Model 3465A/B Accuracy: 0.02% A
Voltmeter ,
Oscilloscope HP Model 1740A Bandwidth: 100 MHz A
10:1 divider probe
Oscillator HP Model 204C 1 kHz to 500 kHz, 1 V p-p A
Signal HP Model 32008 100 MHz, 800 mV p-p P, A
Generator
Time-mark HP Model 226A Time Marks 2 8 to 5 ns P,A
Generator
LCR Meter HP Model 4332A 20 pF range A
Pulse HP Model 8013B. 10-kHz square wave A
Generator - 3Vpk
Fast-rise HP Model 1105A Rise time: less than P, A
Pulse and 1108A - 500 ps 50-ohim output
Generator Variable amplitude
Overshoot less than 3%
DC Standard HP. Model 740B 40 mV to 160 V P, A
Accuracy: 0.1%
RF Voltmeter HI Mode] 3406A Monitor Signal Generator P, A
with 11063A output |
50-ohm Tee
Feedthrough HP Model 10100C 50-ohm, male BNC at one P
Termination ‘ end, female BNC at other
end K .
1000:1 Divider HP 34111A 1000-megohm input Z; A
Probe ©1000:1 division
Power Divider General Radio 50-ohm at all connect‘ions

-~ P,A

Note: P = Performance Tests; A= Adjustment Procedure

1-6




INSTALLATION




Model 1744A |

SECTION 1I

Installation

- 8120-1692
OPTION 902

8120-1369
OPTION 901

INSTALLATION

2-1. INTRODUCTION.

2-2. This section provides installation instructions for

~ the Model 1744A Oscilloseope. It also includes infor-

mation about initial insp-ction and damage claims,
preparation for using the 1744A, and repacking for
shipment information.

2-3. INITIAL INSPECTION. )

l WARNING I

To avoid hazardous electrical shock, do not
perform electrical tests when there are signs
of shipping damage to any portion of the
front or rcar panel, or outer covers. Also,
read the Safety Summary at the front of this
manual before installing or operating the
instrument.

2-4. Inspect the shipping container for damage. If the
shipping container or cushioning material is damaged,
it should be kept until the contents of the shipment
have been checked for completeness and the instrument
has been checked mechanically and electrically. Con-
tents of the shipment should be as listed in the “Acces-
sories Supplied” paragranrh in Section 1. Procedures for
checking electrical performance are given in Section IV.
If the contents are incomplete, if there is mechanical
damage or defect, or if the oscilloscope does not pass
the Performance Tests, notify the nearest Hewlett-
Packard office. If the shipping container is damaged,
or the cushioning material shows signs of stress, notify
the carrier as well as the Hewlett-Packard office. The HP
office will arrange for repair or replacement at HP
option without waiting for claim settlement.

2-5. PREPARATIOM FOR USE.

2-6. POWER REQUIREMENTS. The 1744 A requires a
power source of 100, 120, 220, or 240 Vac, +10%, 48 to
440 Hz single pbase. Power consumption is 100 VA
(maximum).

AAAAN AN AN

<

§ CAUTION }

Instrument damage may result if the line
voltage selection switch is not correctly set
“for the proper input power source.

‘.

2-7. LINE VOLTAGE SELECTION. The instrument is

normally set at the factory for 120-V operation. To
operate the instrument from any other ac power source,
proceed as follows:

a. Disconnect ac input power cord from instru-

ment.
" b. Stand instrument on rear panel legs.

¢. Through opening in bottom cover, set power

selector switches to proper position for input power

source. Figure 2-1 shows switches set for 120 V opera-
tion. ‘

d. For 220 V - 240 V input sources, replace rear-
panel fuse F1 with the 0.5 A slow-blow fuse supplied
with the instrument. '

source.

‘ f ‘ ———20— “\
ol CDCD |o

)
1 ‘ '
) 100
K ' 1204
'l A
I 4 v
, | toov | i
|
}.._220v——>1 I
| ' :
| '1741A-038-01-77 '
|<' 240V |

Figure 2-1. Line Voltage Selection Switch Settings

2-8. POWER CABLE. This instrument is equipped with

‘a three-wire power cable. When connected to an appro-

priate ac power receptacle, this cable grounds the instru-
ment cabinet. The type of power cable plug shipped
with each instrument depends on the country of destina-
tion. Figure 2-2 lists the part-numbers (and associated
Option Numbers) for the power cables and plug con-
figurations available. '

8120-1703
OPTION 900

8120-2296
OPTION 906

8120-1521
STD

e. Connect 1744A power cable to input power |

1715A-001-05-77

F igure 2-2. Power Receptacles

2.9. REPACKING FOR SHIPMENT.

2.10. If the instrument is to be shipped to a Hewlett-
Packard office for service or repair, attach a tag showing
owner (with address), complete instrument serial
number, and a description of the service required.

2-11. Use the original ’;shipping carton and packing

material. If the original packing material is not avail-

able, the Hewlett-Packard office will provide informa-

tion and recommendations on material to use.
¥







bperation

'CRT CONTROLS

LINE OFF/ON. Switch turns power on and off.
Indicator lights when power is ON.

BEAM FIND. Restricts the display to the view-

ing area regardless of control settings. Permits

the operator to determine what action is ne-
cessary to return the beam to the viewing area
(reduce input signal amplitude, change deflec-

" tion factor, increase 1nten31ty, change position
controls, etc.).

BEAM INTENSITY. Determines intensity of the
electron beam as it writes on the storage mesh.

@ FOCUS. Adjusts the writing beam for sharp,
well-defined trace. Keep FOCUS adjusted to
avoid internal CRT damage.

@ AUTO ERASE/AUTO STORE. Two-function push-

button to select either AUTO STORE or AUTO
ERASE mode of operation. Respective lamps
light to indicate which mode is selected. The
AUTO ERASE lamp is green.
AUTO ERASE. In auto erase, the 1744 A operates
in a repetitive single-shot mode, even when a
continuous signal is available. This mode 1s
also helpful during setup for capture of single-
shot events by making it easier to obtain op-
timum focus and intensity for a particular sig-
nal. In addition, if you are viewing more than
one trace, such as two or three channels, the
1744A will wait for the required number of
sweeps to be displayed before automatically
erasing the display. Operating at high drive
levels in variable persistence and storage modes
may cause the storage mesh to retain residual
images. These residual images may appearasa
cluttered display when BRIGHTNESS @ is at
or near maximum. Residual traces are conven-
iently removed by operating the 1744A in the
auto erase mode for a few minutes with IN-
TENSITY @ fully ccw. ‘

NOTE
Pressing ERASE @ termmates the
AUTO ERASE cycle allowing the op-
erator to vary the cycle time at slower
rates.

AUTO STORE. Used to seét up the 1744A for
applications requiring capture of random sin-

gle-shot events. AUTO STORE is selected by
pressing SINGLE @), AUTO STORE @, and

WRITE @ to prevent self-triggering. When
the random event occurs, the 1744A automati-

cally triggers,sweeps,and switches from WRITE *

mode to STORE mode..To capture another
event, press write @ and RESET € or ERASE
to arm trigger circuit. AUTO STORE allows

random transients. After trigger occurs the
1744A switches to store. At slower writing
rates, the time the operator can view the image
before it fades will increase. Therefore, it is
to the operator’s -advantage to use the lowest
BRIGHTNESS setting in viewing and storing
traces.

@ PERSISTENCE/VIEW TIME. Two-function po-
tentiometer to vary , >rsistence or viewing time
of signal, depending on operating mode selected.
PERSISTENCE. Variable persistence allows you
to adjust the trace retention for optimum dis-
play when viewing low repetition rate, fast rise
time signals. By adjusting persistence to match
the sweep rate, you can cause the trace to

refresh and provide a continuous display of

hard-to-view mgnals such as low duty- cycle
pulse trains.

VIEW TIME. In AUTO ERASE mode, the.

VIEW TIME control establishes the time that
the trace is retained on the display before
another erase cycle is initiated.

@D ERASE. Pushbutton which initiates the erase
cycle to remove stored traces from the CRT
storage mesh. Inoperative when STORE/DIS-

PLAY indicators are on to prevent accidental -

erasure of the stored signal. In auto store mode,
ERASE may be pressed to arm the trigger cir-
cuit.

ﬂ BRIGHTNESS Adjusts bmghtness of stored

images. 3tore time is inversely proportional to

BRIGHTNESS setting, BRIGHTNESS is also’

used in the WRITE @) mode to vary the writing
rate.

€D WRITE. Conditions the 1744A to write applied
signals on the display in storage and variable
persistence cperation. WRITE lamp lights when
WRITE is selected.

STORE/DISPLAY. Engaging this pushbutton
when the 1744 A is operating in the WRITE €D
mode stores the trace being written, and lights
the STORE lamp. Pressing the pushbutton
again causes both STORE and DISPLLAY lamps
to light and dlsplays the stored trace on screen.
Brightness of the display is increased by rotat-
ing the BRIGHTNESS @ control cw. After
the trace has been examined, press the push-
button again to enter STORE mode to achieve
longest store time. ‘

VERTICAL AMPLIFIER CONTROLS

€D CAL 1 V. Provides a 1 V peak-to-peak (£1%)

square-wave signal with a frequency of ap-

proximately 1.4 kHz (100 mV p-p when ter-

mix_mted in 50 ohms).
(12] —_f-.- Provides convenient front-panel chassis
ground.

CHAN A (B) VOLTS/DIV. Selects the vertical
deflection factor in a1, 2, 5 sequence from 0.005
V/div to 20 V/div, accurate within 3% with
vernier €0 in CAL detent.

Vernler. Provides continuous control of the de-
flection factor between calibrated ranges. Ver-
nier range is at least 2.5:1.

. €B UNCAL. Lights when Vernier (either CHAN A

or CHAN B)is out of CAL detent. Indicates that
VOLTS/ DIV setting is uncalibrated.

@ Coupling. Selects the input coupling and im-
pedance for the vertical amplifiers. In the AC
position, the dc component of the input signal
is blocked. The lower 3-dB limit is approximately
10 Hz.

GND. The input signal is disconnected from the
amplifier, and the amplifier input is grounded.
DC. All elements of the input signal are passed
to the vertical amplifier. Theinputimpedance is
approximately 1 megohm shunted by 20 pF.
500). The input signal is dc coupled, and the
input impedance is 50Q). Pull the lever forward
and down to select this position. Do not apply
more than 5 V.rms to the input connector.

INPUT. BNC connector to apply external sig-

nals to the channel A (Y) and channel B (X) |

amplifier. Impedance and coupling are select-
able by @®. Do not apply more than 250 V (dc +
peak ac at 1 kHz or less) or more than 500 V (p-p
ac at 1 kHz or less).

€ POSN e . Controls the vertical position of the
display. | :

ALT. Channel A and B signals are displayed
alternately on consecutive sweeps.
Channel A. Displays the channel A input signal.

@3 Channel B. Displays the channel Binput signal.
A + B. Pressing both channel A @ and channel
B @D displays the algebraic sum of the channel
A and channel B input signals. If the channel B
display is inverted (press CH B INVT @),
an A minus B display results.

) CHOP. Channel A and B signals are dieplayed

simultaneously by sw1tch1ng between channels

at 250-kHz rate.

k) TRIGGER A. Selects a' sample of the channel A
signal as the trigger signal when INT/ EXT.

is INT.

€D TRIGGER B. When in INT , a sample of the
channel B signal is selected as the trigger
“signal.

COMP. When display mode is set for channel A,
channel B, A + B, or ALT, and both and
| are pressed, the sweep is triggered by the
displayed signal. When display is set to CHOP,

TRIG VIEW. Displays the selected internal trig-

ger signal with approximately the same sensi-

tivity indicated on the corresponding channel
VOLTS/DIV control. A selected external
trigger signal is displayed with a fixed sensi-
tivity of approximately 100 mV/div with INT/
EXT set to EXT (1 V/div if EXT + 10

‘ engaged). TRIGGER LEVEL @ positions
the trigger signal vertically about the center
horizontal graticule line. Center screen indi-
cates the trigger threshold level with respect to
the trigger signal. In ALT or CHOP
modes, three signals appear on the same dis-
play: channel A, the selected trigger signal (at
center screen), and channel B, with no need for
erasing between each display. Thisis extremely
useful in applications such as digital circuits
where it is necessary to use external trigger
sources to maintain proper timing relation-
ships and to know the time relationship of the
trigger signal to the displayed events. TRIG
VIEW is also helpful in establishing discrete
trigger levels :

¢ MAG X5. Magnifies the vertical presentation
five times, and increases the maximum sensi-
tivity to 1 mV/div. The bandwidth is decreased
to 30 MHz.

BW LIMIT. Reduces the bandwidth of channel
A and channel B to approximately 20 MHz,

¢ CHBINVT.Inverts the poiarity of thechannel B

signal. In A + B@) & € mode, pressing CH B
INVT €D results in an A minus B display.

MAIN TIME BASE CONTROLS

& POSITION @P. Coarse € and FINE @ adjust-

ments position the trace horizontally.

»MAIN TRIGGER LEVEL. Selects the voltage
level on the input trigger signal where the main
sweep is triggered. With external trigger sig-
nals, the trigger level is continuously variable
from +1.0 V to -1.0 V on either slope of the
input trigger signal; +10 V to-10 Vin EXT + 10
@ mode. With internal trigger signals, the
trigger level control selects any point on the
displayed vertical waveform. '

POS/NEG. Two-position pushbutton used to
select either the positive or negative slope of the
trigger signal as the starting point for the sweep.

LF REJ. Attenuates internal or external trigger
signals below approximately 4 kHz. This is
useful to condition high-frequency signals for
best synchronization by eliminating unwanted
low-frequency signals such as power line inter-
ference.

HF REJ. Attenuates internal or external trigger
signals above approximately 4 kHz. This is
useful to condition low-frequency signals for
best synchronization by eliminating unwanted
high-frequency signals such as RF. '
LINE. Selecting both LF REJ € and HF REJ
@ removes all EXT € input or INT €D dis-
played signals from the trigger circuit and
applies a power line frequency signal for trig-
gering. -

AC/DC. Selects ac or dc coupling of the signal
applied to the trigger circuit. The DC position
must be selected for signals below approxi-
mately 20 Hz. \

INT/EXT. INT selects a sample of the internal
vertical signal chosen by the TRIGGER source
or @ while EXT selects the signal at the
EXT TRIGGER @ input for application to the
main trigger circuit. Internal signals from dc to
25 MHz displaying 0.3-div amplitude or more
are sufficient for stable triggering, increasing
to 1 div of amplitude at 100 MHz. Externally
applied signals 50 mV p-p from dc to 50 MHz,
increasing to 100 mV p-p at 100 MHz are suf
ficient for stable triggering.

EXT + 10. Attenuates EXT TRIGGER @ input
signal by a factor of 10.

EXT TRIGGER. BNC connector for external trig-
ger input. Input impedance is approximately
one megohm shunted by approximately 20 pF.
Do not apply more than 250 V (dc + peak ac at 1
kHz or less) or 500 V (p-p ac at 1 kHz or less).

AUTO/NORM. AUTO sweep mode (pushbutton
out). A free-running sweep provides a bright
display in the absence of a trigger signal. A
trigger signal input (internal or external) of 45
Hz or more overrides AUTO operation and
sweep triggering is the same as in the NORM
mode.

. RESET. Momentary pushbutton that arms the
trigger circuit in the single-sweep mode. After
‘RESET, the sweep can be triggered by an in-
ternal trigger signal or by rotating the TRIG-
GER LEVEL contrul @ through zero. RESET
lamp lights to indicate circuit is armed for next
trigger signal. Pressing ERASE w1ll also
reset the sweep.

SINGLE. Sweep occuré once with the same

triggering as in NORM. After each sweep, the |

trigger circuit must be manually RESET @.
SINGLE must also be pressed in conjunction
with WRITE @ and AUTO STORE @ to con-
dition the 1744A for AUTO STORE operation.

@ MAG X10. Magnifies the horizontal display 10

times, and expands the fastest sweep time to
5 ns/div, maintaining a sweep accuracy within
3% at room temperature.

B UNCAL. Lights when SWEEP VERNIER B
is out of the CAL detent, and indicates that the
sweep is not calibrated.

€¥) MAIN TIME/DIV. The inner knob controls the
‘main sweep rate, which is indicated by the
numbers displayed in the knob skirt opening.
Sweep accuracy is within 2% (unmagnified) at
room temperatures. |

¢ SWEEP VERNIER. Provides continuous adjust-
ment of main sweep TIME/DIV between cali-
brated posm()m extending the slowest sweep
to 5 s/div.

€D TRIGGER HOLDOFF. Increases the time be-
tween sweeps and aid triggering on complex
displays such as digital words.

MAIN. Selects main sweep for horizontal dis-
play. Sweep rate and triggering are selected by
the main-sweep controls € - €.

€H A vs B. Selects an X-Y mode of operation with
channel A input (Y- ax1s) plotted versus channel
B input (X-axis). Vertical positioning is ad-

justed by channel A POSN @B, and horizontal

positioning is adjusted by POSITION @3 and
FINE €D.

DELAYED TIME BASE CONTROLS

€D DLY'D. Selects delayed sweep for horizontal
display.

€ MIXED. Selects main and delayed sweeps for the
horizontal display. The first portion of the sweep
is at the main sweep rate, and the second
portion of the sweep (starting point chosen by
DELAY @ is at the delayed-sweep rate. See
Mixed Sweep Display under Obtaining Basic
Displays for more information.

DLY'D TIME/DIV. The outer rotating ring selects
the delayed sweep rate, which is indicated by
the marker on the ring. Sweep accuracy is the
same as with MAIN TIME/DIV @3. An inter-
lock is incorporated so the delayed sweep is
always faster than the main sweep. When
rotated from the OFF position in the MAIN
mode, a portion of the main sweep is intensified
in brightness indicating the length and delayed
position of the delayed sweep with respect to the
main sweep. |

'@ DELAY. The DELAY control provides a vari-

able delay time from 0.5 to 10 X the MAIN
TIME/DIV @ settings of 100 ns to 2 s. See
the Application Section for more information.

"Model 1744A

DELAYED TRIGGER LEVEL. Selects the voltage
level on the input trigger signal where the
“delayed sweep is triggered. With external trig-
ger signals, the trigger level is continuously
variable from +1.0V to -1.0V on either slope of
the input trigger signal; +10 V to -10 V in
EXT + 10 @ mode. With internal trigger sig-
nals, the trigger level selects any point on the
displayed vertical waveform. |

@ SWEEP AFTER DELAY AUTO/TRIG. Selects the
method of starting the delayed sweep when in
main intensified, delayed, or mixed mode op-
eration. In AUTO (pushbutton released), de-
layed sweep starts immediately after the delay

“interval, which is the product of the DELAY
@ dial reading (div) and the MAIN TIME/
DIV @ reading. In TRIG (pushbutton pressed),
the delayed trigger circuit is armed after the
delay interval and delayed sweep must be trig-

“gered by either an internai or external trigger
signal. See pulse jitter in the Application Sec-
tion for more information.

€D POS/NEG. Refer to POS/NEG €B.

@ AC/DC. Refer to AC/DC €B.

INT/EXT. Refer to INT/EXT €D.

€D EXT -+ 10. Refer to EXT + 10 €D.

@ EXT TRIGGER. Refer to EXT TRIGGER €D.

REAR PANEL CONTROLS

'@ DISPLAY BRIGHTNESS. When switch is in

NORMAL. position, the CRT floodgun is pulsed
on and off. In MAX posltmn the CRT floodgun
is always on.

Z-AXIS INPUT. A BNC connector allowing in-
put of a signal to modulate CRT beam intensity.

(P TRACE ALIGN. Aligns horizontal trace parallel

to the horizontal graticule lines.

ASTIGMATISM. Controls roundness of displayed
spot. (Interacts with FOCUS @.)

@ Line Input. Power cord connector.

@ MAIN GATE OUTPUT. Provides a rectangular
output of approximately - I~Z 5V coincident with
the main gate.

@ DLY'D GATE OUTPUT. Provides a rectangular
output of approximately +2.5V coincident with
" the delayed gate.

LINE FUSE. AC power-input fuse.

Figure 3-1. | ' the operetor to capture high-speed, single-shot, sweep is triggered by channel A signal only.

Controls and Connectors
3-0
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- Operation

* SECTION i
OPERATION

'3-1. INTRODUCTION.

3-2. This operating 'section explains the function of
controls, indicators, and connectors on the 1744A. It
describes typical operating modes in a measurement
system and includes operator’s checks and warmup
information.

3-3. PANEL FJATURES.

3-4. Front- and rear-panel features are described in
figure 3-1. Description numbers match the numbers on
the illustration. In addition, description numbers used
“after control and connector names in the following text
are keyed to figure 3-1.

3-5. OPERATOR’S CHECK.

I WARNING I

Before the instrument is switched on, be sure
that the input ac protective earth ground is

- connected (through ac power cable to ac out-
let). Any interruption of the protective earth
grounding may cause a potential shock |
hazard that could result in personal injury. !

3-6. The checks that follow allow *..e operator to make
a qulck evaluation of ik¢ inetrument’s main functions
prior to use. If trouble is suspected, refer to the service
sheets in Section VIII to isclate the problem.

wwvw‘

< CAUTION

WAAAAAAS

Before the instrument is switched on, it must
be set to the voltage of the power source, or
damage to the instrument may result. See
Section II for proper switch selections.

3-7. INITIAL TURN-ON PROCEDURE. To place the
1744A into operation and avoid CRT damage, accomp-
lish the following steps in the sequence listed.

a. Set BEAM INTENSITY @ fully counterclock-
wise. ‘ : :

b. Set PERSISTENCE/VIEW TIME @ fully
counterclockwise.

c. Set BRIGHTNESS @ fully. counterclockwise.

d. Set all verniers and to CAL detent
position.

e. Set main m and delayed @ TRIGGER LEVEL
controls to 12 o’clock position. |

|
I

C
f. Set horizontal POSITION to 12 o'clock
position.

g. Set vertical HP”OSN @) to 12 o’clock position.
h. ISet‘ TRIGGER HOLDOFF @ to MIN position.
i. Set delayed TIME/DIV @ to OFF position.
). Se‘t main TIME/DIV @ to .05 ps/div position.

k. Engage DISPLAY A @, TRIGGER A €B, and
MAIN @ pushbutton switches. All other pushbutton
switches should be disengaged. .

1. Engage LINE @ switch; LINE indicator lamp
should light.

m. Press WRI TE @ pushbutton sw1tch WRITE
indicator lamp should light.

n. Slowly adjust BEAM INTENSITY @ clockwise
until free-running trace is observed on CRT. Adjust
BEAM INTENSITY @ for comfortable viewing level;
adjust FOCUS @ for sharpest trace.

3-8. TRACE ALIGNMENT. The trace align adjustment

- compensates for external magnetic fields that may

affect alignment of the horizontal trace with respect to
the graticule. When the instrument is moved to a new
!~ cation, trace alignment should be checked and ad-
justed if necessary. To ‘align the trace horizontally
proceed as follows:

a. Obtain trace as described in initial turn-on
procedure. |

b. Using channel A POSN €D, set trace to center
horizontal graticule line.

e Using nonmetallic alignment tool, -adjust
TRACE ALIGN @ (rear panel) for best ahgnment of

trace with horizontal graticule line.

3-9, FOCUS AND ASTIGMATISM ADJUSTMENTS. To
adjust focus and astigmatism, proceed as follows:

a. Obtain trace as described in initial turn-on
procedure. ‘ :

b. Set BEAM INTENSITY @ fully counterclock-

. wise.

¥
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¢. Select A vs B @ mode of operation.

d. Adjust BEAM INTENSITY @ to observe spot.

e.} Position spot near center of CRT usi‘ng'vertical
POSN §B and horizontal POSITION & controls.

f. Adjust FOCUS (front panel) and ASTIG-

MATISM @ (rear panel) for best defined spot.

3-10. PROBE COMPENSATION. To adjust a divider
probe that has a compensatlon adjustment, proceed as
follows:

a. Obtain trace as descnbed in 1initial turn-on
procedure. -

b. Connect divider probe to channel A INPUT
connector (). ‘

c. Connect divider probe tip to CAL 1V terminal
@. ,

d. Set channel A INPUT coupling @3 to DC.

e. Setchannel A VOLTS/DIV @B for square-wave
display with two to three divisions of vertical deflection.

f. Set main TIME/DIV @ for horizontal display
of a least two full square waves (0.2 mSEC range).

g. Adjust divider pfobe compensation for correct
display (see figure 3-2).

-

UNDER
COMPENSATED

OVER | . CORRECTLY
COMPENSATED ADJUSTED

Figure 3-2. Divider Probe Adjustment Display

3-11. VERTICAL ACCURACY CHECK. To check verti-
cal accuracy, proceed as follows:

a. Accomplish initial turn-on procedure.

b. Connect CAL 1 V €@ output to channel A
INPUT connector using BNC to ‘banana plug
"adapter and test lead with alligator clips.

~¢. Set channel A VOLTS/DIV to 0.2 V/DIV
range. ' ‘ :

d. Set main TIME/DIV @ to 0.2 mSEC range;

3-2
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e. Square-wave amf)litude of displayed waveform
should be five major divisions (£4%). :

. 3-12. SWEEP TIME ACCURACY. To check horizontal

sweep accuracy, proceed as follows:
a. Accomplish initial turn-on procedure.

b. Connect time-mark generator to channel A

INPUT connector €6.

¢. Set main TIME/DIV @ to 0.5 4SEC position.
d. Set time-mark generator for 0.5 us markers.

e. Using horizontal POSITION controls and
@, set one marker on far left graticule line.

f. Markers should line up (approximately) with
each vertical graticule line across CRT.

g. Marker on far right-hand side of CRT should be
within 0.2 major division of last vertical graticule line.

3-13. OPERATING INSTRUCTIONS.

3-14. The :following procedures provide additional in-
formation concerning operation of the instrument.

3-15. AUTO VERSUS NORM €D. In AUTO operation,
there will always be a recurring sweep (baseline trace),
except under triggered conditions. A trigger of 45 Hz or
higher overrides AUTO operation and a stable present-
ation is displayed. Adjustment of main TRIGGER
LEVEL &) may be necessary for a stable display. If the
trigger signal is less than 45 Hz, NORM operatmn must
be used. A trigger signal is always needed in NORM
operation to generate a sweep.

3-16. SWEEP AFTER DELAY @. In AUTC mode, de-
layed sweep starts immediately after the delay interval
which is the product of the DELAY @B setting and the
main TIME/DIV @ setting. In TRIG mode, the delayed
trigger circuit is armed after the delay interval and the
delayed sweep must be triggered internally or externally
by a trigger signal.

3-17. OBTAINING BASIC DISPLAYS. These procedures

- will aid the operator in becoming more familiar with the

instrument. Before performing the procedures, complete

~ the initial turn-on procedures. In addition, set the

1744A front-panel controls as follows:

Coupling (CHAY@ .........covveniinnts DC

VOLTS/DIV(Ch A)@........... e .02
Main TIME/DIV@.............. b5 mSEC
DELAY& ............oiivnt fully ccw

3-18. NORMAL SWEEP DELAY.
a. Connect CAL 1 V terminal @ to channel A
INPUT connector € using 10:1 divider probe supplied.
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b. Adjust channel A POSN €B to align base of
squax~-wave display on second horizontal graticule line
from bottom. Adjust main TRIGGER LEVEL @ . for
stable display.

c. Observe square-wave display with amplitude of
five divisions and approximately seven positive- -going
pulses. \

3-19. MAGNIFIED SWEEP DISPLAY.

'

a Obtain normal sweep display.

b. Adjust honzontal POSITION €D to place por-
tion of waveform to be magnified on center gratmule of

CRT (figure 3-3a).
“¢. Engage MAG X10 switch

d. Adjust fine honzontal POSITION @ for pre-
cise placement of magnified dlsplay (figure 3 ‘Bb)

1740A-004

a. Normal Display

50%

- b

1740A-005
b. Magnified display

Figure 3-3. Magnified Sweep

3-20. DELAYED SWEEP DISPLAY.

a. Obtain normal sweep disi)lay.
b. Set delayed TIME/DIV @ to 20 uSEC.

c. Observe intensified portion of square-wave dis-
play. : S ‘

x Operation

d. Adjust BEAM INTENSITY @ for comfortable
viewing level.

e. Adjust DELAY @ until intensified portion of
trace is over display segment under investigation (fig-
ure 3-4a).

f. Engage DLY’D switch @ and note mtenmfled
portion. of trace is now displayed across entire CRT
(figure 3-4b).

g. Adjust DELAY @ to observe other pulses in
pulse train.

| 1740A-006 -
—

INTENSIFIED

a. Normal Display with Intensified Area

1740A-007

”b. Delayed Sweep Display

Figure 3-4. Delayed Swéep

3-21. A VS B DISPLAY.

a. Apply vertical (Y-axis) signal to channel A
INPUT connector €B. .

b." Apply horizontal (X-akis) mgnal to channel B
INPUT connector €B.

c. Engage A vs B switch @M.
d. Adjust channel A and channel B VOLTS/DIV

controls @ for desxred vertical and horizontal scale
factor.

3-3
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S o
INTENSIFIED

a. ‘.I}Iomial Display with Intensified Area

Model 17 44A

1740A-009

b. Mixed Sweep Display

Figure 3-5. Mixed Sweep Dzsplay ' .

NOTE

' Channel A POSN @ will adjust vertical
posmon of the display. Horizontal POSI-
TION controls @ and @ will adjust hori-
zontal posmon of the display.

e. If -'dasplay is not visible, engage BEAM FIND
switch @ io locate display. Make necessary adjust-
ments to return display to center of CRT.

3-22. MIXED SWEEP DISPLAY. Obta’'n mixed sweep
display as follows:

a. Obtain normal sweep display.

b. Set delayed TIME/DIV @ to 50 uSEC position.
(bserve portion of square wave that is intensified.

¢. Adjust BEAM INTENSITY @ for comfortable
viewing level. '

d. Adjust DELAY until intensified portion of

waveform is in second half of CRT (see figure 3-5a).

il ami
BARELY L |
VISIBLE { DIM
—A-BUT
VISIBLE

“a. Fast Rise Time, Low Repetition
Rate Signal (Normal)

3-4

e. Engage MIXED @M sw1tch Verify that first
portion of display is at main TIME/DIV @ sweep speed
and second portion of display is at delayed TIME/DIV
sweep speed (see figure 3-5b). .

'3-23. VARIABLE PERSISTENCE DISPLAY. Obtam

variable persistence display. as follows:

a. Accomplish initial turn-on procedure.

b. Using signal generator, apply fast rise time,
low repetition rate signal to channel A INPUT
connector.

¢. Note waveform transmon gives very famt trace
as in figure 3- 6a

d. Turn PERSISTENCE @ slowly clockwise.
Ouserve transition portion of waveform gradually
integrates up to bright, easily observed trace (see figure

3-6b).

b. Fast Rise Time, Low Repetition
Rate Signal “Integrated Up” with
Persistence Control.

Figure 3-6. Variable Persistence Display
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3-24. STORING A TRACE. The procedure for storing a
trace is to press the STORE/DISPLAY €5 pushbution.
The STORE indicator will light, sngmfymg that the
display has been stored. The 1744A will switch tn the
STORE mode of operatmn only after all sweeps are
corﬁpletnd For example, in the ALT-TRIG VIEW mode
of operation (with three waveforms displayed), the
1744A will switch to the STORE mode after the third
waveform is written. To view the stored waveform(q)

press the STORE/DISPLAY €D pushbutton again. The

1744A will then switch to the DISPLAY mode of op-
eration.

NOTE

In the STORE mode of operation, the left side
of the CRT will flash every second or so. This
flashing is normal for the expansion - stor- i
age CRT used and has no adverse effect on
the STORE mode of operation.

- 3-25. DISPLAY BRIGHTNESS CONTROL. Brightness
of the CRT display can be increased by a rear- panel

switch (DISPLAY BRIGHTNESS @). Typically, the

instrument is operated with the DISPLAY BRIGHT-
NESS @ switch set to NORMAL. In this mode of
operation, the CRT floodgun is pulsed on and off. Dim
displays can be brightened by placing the DISPLAY
BRIGHTNESS @ switch to its MAX position. In this
mode of operation, the CRT floodgun is always on. This
enhances the dlqplay with a corresponding decrease i in
view time. :

3- 26 B-SCAN When i 1mages ‘1ave been deeply wntten

on the €RT storage mesh due to too high INTENSITY

settmg, long- -exposure to repetitive signals, etc., it is best

to remove these images while in B-SCAN mode of .

operation. 'I’Q accomplish B-SCAN, proceed as follows:

o ' A

Operation
a. Set 1744 A controls as follows:
BEAM INTENSITY@® ............ fully cew
PERSISTENCE/VIEW TIME @ .. fully ccw
BRIGHTNESS @ -+ vvvovnnn. fully cew
TRIGGER HOLDOFF ..... Cea minimum
MAIN TIME/DIVED ......... e 0.2 8/7div
DELAYED TIME/DIV@ ............. OFF
All Verniers @ @ ..... e Cal detent
DISPLAYA.................... Engaged
All others........... Disengaged or midrange

b. Usmg filter accessory (HP Part No. 01744-
62101) furnished with 1744A, connect output from 1744 A
calibrator € to channel A input connector €B. |

c. Adjust BEAM "NTENSITY @& for medium in-
tensity (approximately eleven o'clock position).

d. Adjust channel A VOLTS/DIV € control and
channel A Vernier so that vertical deflection is
slightly greater than full screen.

e. Allow oscilloscope to operate in this mode (B-
SCAN) for one hour, checking in display mode for
removal of deeply written image,

f. After removal df deeply~ written images, dis-
connect filter (HP Part No. §1744- 62[()1) from channe] A

: lnput connector (17}

NOTE | i

Some deeply wntten images may requlred
- longer than one hour of B- S(‘ AN operat) onto
" be removed.

3-5/(3-6 blank)
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1.. INTRODUCTION.

4-2. The procedures in this section tesi the instru-
ment’s electrical performance using the published speci-
fications as the performance siandards. All tests can be
performed without access to the interior of the instru-
ment. A simpler operational test is included in the
Operator’s Guide supplied with the instrument.

4-3. EQUIPMENT REQUIRED.

4-4. Equipment required for the performance tests is
listed in table 1-3, Section I Any equipment that
satisfies critical specifications given in the table may be
'substituted for the recommended model(s). For best
results use recently calibrated test equipment.

4-5. TEST RECORD.

4-6. Results of the verformance tests may be tabulated
on the Performance Test Record at the end of this

section. The record lists all of the tested specifications

and their acceptable limits. The results recorded at
incoming inspection c:in be used for comparison during
periodic maintenance and troubleshooting and after
repairs or adjustments. '

4-7. CALIBRATION CYCLE.

4-8. The 1744A requires periodic verification of per-
formance. Depending on use and environmental con-
diiions, the instrument should be checked using the
following performance tests at least every 2000 hours of
operation or every six months, whichever comes first.

4-9. OPERATION VERIFICATION.
4-10. To assure that the instrument is performing
properly without testing all specifications listed in table

‘1-1, an abbreviated performance test using procedures
indicated in table 4-1 is recommendedr

4-11. INITIAL CONTROL SETTINGS.

4-12.  The control settings listed below must be used for
each performance check. Exceptions to these settings
will be noted as they occur. After corapleting a check,
return 1744A controls to the following settings:

CONTROL SETTING
All Pushbuttons ‘

(except as noted below) ............ out position
VOLTS/DIV (Channels A and B)............ 1
CAL (Channels Aand B) ......... aetent (full cw)
Coupling (Channels Aand B).............. .. DC
POSN (Channels Aand B)............. midrange
DISPLAY ... A
TRIGGER ...................... e A
FOCUS ........................ e, best trace
BEAM INTENSITY ............... 10 - 11 o'clock
LINE.......... e ON
POSITION (horizontal) ................ midrange
TRIGGER LEVEL '

(Main and Delayed)................... 3 o’clock
SweepMode ............................ .. MAIN
DELAY ... tully cew
MAIN TIME/DIV .............. ... .. .1 mSEC
DELAYED TIME/DIV .............. .. . OFF
SWEEP VERNIER ..................... .. . CAL
TRIGGER HOLDOFF ................... . . MIN
WRITEmode....................... .. .. engaged
PERSISTENCE ...................... .. fully ccw
BRIGHTNESS ............... ...... .. .. fully ccw

Table 4-1. Recommended Test Abridgements

Paragraph
- No. Performance Test Alteration Remarks

423 Sweep Timq Accuracy - None Check accuracy from .05 uSEC

' 4-33 Deflection Factor None Check deflection factor on .005 V/
| ~div through 20 V/div ranges
435 Maximum Brightness None Check writing rate equivalent to
. : 1800 em/uSEC
4-35 " |' Store Time | None Display store for 10 s

4-1
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4-13. PERFORMANCE TEST PROCEDURES.

4-14. BANDWIDTH. | | | o
3 dB down from a 6-division reference signal; de to 100 MHz, 10 Hz to 100 MHz ac coupled.

DESCRIPTION: | '
This test measures bandwidth of the input amplifiers. A signal generator is used to provide the reference signal. An
xf voltmeter is used to monitor the signal level at the input connector to verify that the signal amplitude
remains constant. : : ‘ o

OSCILLOSCOPE

SIGNAL | | ' ~ RF
GENERATOR | o . VOLTMETER
i (0] o o
.\ |
50-OHM
TEE
o |
Figure 4-1. Bandwidih Test Setup
EQUIPMENT: | - |
SIENAl GENEYALOT ...\ttt ettt ettt i e e HP 3200B
REF VOItmeter. . .....ooovnene it HP 3406A
PROCEDURE:

a. Connect signal generator and rf voltmeter, as shown in figure 4-1.

b. Set 1744A controls as follows: -
Coupling (both channels) ..................... e B 500}

Channel AVOLT/DIV ... P Lt t v e e ne et oo e st AU 1) |
MAIN TIME/DIV ot e e e e e e e e ... 1uSEC

“¢c. Set signal generator frequency for approximately 10 MHZ with exactly 6 divisions of vertical deflection on
oscilloscope. ‘ :

d. Note rf voltmeter indication.

e. Increase signal generator frequency until the display amplitude drops to 4.2 divisions while maintaining the
signal generators output at the same level as noted in the previous step. '

f. The frequency of the signal generator is the 3 dB bandwidth and should be recorded in the Performance
Test Record. :

g. Set 1744A controls as follows:

DISPLAY o oo e e e e e e, e B

TRIGGER ... eveeeeeeeeeeeeeeee e eeenenaens ettt st a et ra et aaans ...B

h. ‘Connect signal generator to channel B INPUT and repeat steps b through f for channel B.
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4-15. COMMON MODE REJECTION RATIO (CMRR).

SPECIFICATION: :
CMRR is at least 20 dB from dc to 20 MHz. Common mode signal amplitude is eqmvalent to 6 divisions thh one
vernier adjusted for optimum rejection.

DESCRIPTION :
Identical signals are applied to both channels with channel B operated in the inverted mode. The dlsplayed signal
1s the common mode signal.

SIGNAL OSCILLOSCOPE
GENERATOR B

9 IN. BNC I
CABLE MUST
BE SAME
LENGTH
50-OHM
POWER
DIVIDER
Figure 4-2. CMRR Test Setup
EQUIPMENT: ' | |
Signal Generator ...ttt i e e e e HP 3200B
50-ohm Power Divider ..........co i i e e e Model 874 TPD
PROCEDURE:
a. Connect equipment as shown in figure 4-2.
b. Set 1744A controls as follows:
M AN TIME/ DIV o e e e et et e e e, 1 uSEC
Coupling (both channels) ... ... . e e i ettt niaas 500

c. Set signal generator controls to observe 20-MHz signal, 6-division amplitude display.
d. Set 1744A controls as follows:

CHBINVT ...... e engaged
DISPLAY ..ottt et S A+B

e. Adjust either channel ver‘nier (whichever i8 most effective) to achieve minimum deflection. |
f. Deflection should be less than 0.6 division (20 dB).

6 div
CMRR defl. (div)

- dB =20 log
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4-16. TRIGGER (INTERNAL).

SPECIFICATION:
DC to 25 MHz on signals causing 0.3 division of vertlcal deflection, increasing to 1 division at 100 MHz.

DESCRIPTION:
The output of a signal generator is applied to the vertical input to check internal triggering.

SIGNAL | " OSCILLOSCOPE
GENERATOR —

Figure 4-3. Internal Triggering Test Setup

EQUIPMENT:

Signal Generator ................co i P T \'...........HP 3200B
PROCEDURE: .
a. Connect equipment as shown in figure 4-3.
b. Set 1744A controls as follows:
Channel A Coupling ..................... e e e e 50
MAIN TIME/DIV . N 05 uSEC

c. Set signal generator to obtain 25-MHz signal with 0.3-division amplitude.

-d. Adjust main TRIGGER LEVEL to obtain stable diéplay. Stable display confirms préper triggering.
e. Set signal génerator to obtain 1-division signal at 100 MHz. o
f. Readjust main TRIGGER LEVEL to ()btaiﬁ stable di.’%pl’ay. Stable display (:()nﬁrms proper triggering.
g. C‘v:}'lange 1744 A controls as follows:

MAINTIME/DIV ............c.iiiall. e P 1 uSEC

DELAYED TIME/DIV ... e et 05 uSEC
SWEEP AFTER DELAY ..., e R TRIG
SweepDisplay ..................... S DLY’'D

h. Adjust delayed TRIGGER LEVEL to obtain stable display (slight readjustment of main 'I‘R[GGER LEVEL
‘may be required).

.~ Set signal generator output to 0.3-division amplitude at 25 MHz.

-ty

). Readjust delayed TRIGGER LEVEL (and main TRIGGER LEVEL if necessary) to obtain stable displzlayr.
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4-17. TRIGGER (EXTERNAL).

SPECIFICATION:
Main Sweep: dc to 50 MHz on signals of 50 mV p-p or more, increasing to 100 mV p-p at 100 MHz.

DESCRIPTION: ‘
The output of a signal generator is applied to the EXT TRIGGER INPUT connector to check external triggering.

SIGNAL | " RF
GENERATOR - ~ OSCILLOSCOPE | ~ VOLTMETER

. O)

\ 50-OHM
FEEDTHROUGH

TERMINATION

POWER
DIVIDER

Figure 4-4. External Triggering Test Setdp

EQUIPMENT: ' ‘ ‘
Signal Generator ................... S D, ettt eibeeierieieieiiiiieeeeeeans... HP 3200B
RE Voltmeter .. ..o e e e PR HP 3406A
50-ohm Feed-through Termination ............ooiiiiii i i, HP 10100C
50-ohm Power Divider ................ S Model 874 TPD

PROCEDURE:

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

b. Set 1744A controls as follows:

CH A COUPLING...... P, et e e e e e e et e e e e e 501
CHAVOLTS/DIV .. ..., e e e e e e e e e e e 01
TRIG VI W . e e e e e e e e engaged
MAIN TIME/DIV ... e T .1 uSEC
MAG X100 i e e e e e e e engaged
Main INT/EXT . ... e e e e e EXT

c. Set signal generator controls to obtain 50-MHz, 50-mV p-p signal. (Indication on RF Vol' aeter should
be 17.7 mV rms.) ‘

d. Adjust main TRIGGER LEVEL to obtain stable triggering.

e. Set signal generator controls to obtain 100-MHz, 100-mV p-p signal. (Indication on RF Voltmeter should
. . be 35.3 mV rms.) ‘ o | ,

Lacl

Adjust main TRIGGER LEVEL to obtain stable triggering.

45
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g. Set 1744A controls as follows: , - ,
MAIN INT/EXT.............. T, e st seeneaesnrtararenoaass INT
DELAYED INT/EXT .. e e e EXT
SWEEP AFTER DELAY ................... b be e s et et a b oot e o s an et e TRIG
DELAYED TIME/DIV ..o .05 uSEC
Sweelesplay ............. DLY’D

h. Disconnect signal from main EXT TRIGGER and reconnect to delayed EXT T’RIGGE.R input.

i. Adjust delayed TRIGGER LEVEL to obtain stable display (main TRIGGER LEVEL may also require
adjustment). ‘ ‘ '

j.' Set signal generator controls; to obtain 50-MHz, 50-mV p-p signal. (Indication on RF Voltmeter should
be 17.7 mV rms.) ‘

k. Adjust TRIGGER LEVEL(S) as ne’cessary“ to obtain stable triggering.

l. Set signal generator controls to obtain 100-MHz, 100-mV p-p signal. (Indication on RF Voltmeter should
be 35.3 mV rms.) | : '

m. Adjust TRIGGER LEVEI(S) as neccessary to obtain stable triggering.

[}

SPECIFICATION: o - |
(+15°C to +35°C) +2% in unmagnified mode and +3% in the MAG X10 mode of operation. Refer to table 1-1 for other
variations in ambient temperatures. In the 50-ms to 2-s ranges, add 1% error. '

DESCRIPTION: =
This test verifies the sweep time accuracy over the center 8 divisions of the CRT using a time-mark generator as
a standard for the input signal.

TIME-MARK
GENERATOR -

OSCILLOSCCPE

Figure 4-5. Sweep Time Accuracy Test Setup
EQUIPMENT: : | -
Time-mark Generator ...............covvevvonn.. e b et eenanrarsannsnss et st e HP 226 A

PROCEDURE: ' \f‘;, ‘
a. Connect equipment as shown in figure 4-5. b

b. Set time-mark generator and main TIME/DIV éb‘htrOIB)'faens shown in table 4-2 and check accuracy as indicated.

1

Y

NOTE -
It may be necessary to adjust DELAY dial slightly to align markers with graticule lines.

c. (Change 1744A sweep display to DLY’D.

d. Set main and delayed TIME/DIV controls as indié:ated in table 4-3 and check accuracy.
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Table 4-2. Main TIME/DIV Accuracy
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|

= Accuracy (+15°C to +35°C)
- Main TIME/DIV ' Time-mark Generator " (over center 8 divisions of CRT)
Seflings Settings X1 X10
{1 mark/div)
.05 uSEC 50 nSEC +2% full scale +3% full scale
1 uSEC 1 uSEC +2% full scale +3% full scale
2 uSEC 2 uSEC +2% full scale: +3% full scale
b5 uSEC 5 uSEC 2% full scale +3% full scale
1 uSEC 1. uSEC +2% full scale +3% full scale
2  uSEC 2 uSEC +2% full scale +3% full scale
5 uSEC 5 uSEC. +2% full scale +3% full scale
10 uSEC 10 uwSEC +2% full scale +3% full scale
20 uSEC 20 uSEC +2% full scale +3%, full scale
50 uSEC 50 uSEC +2% full scale +3% full scale
.1 mSEC .1 mSEC +2% full scale +39 full scale
2 mSEC 2 mSEC +2% full scale +30, full scale
5 mSEC 5 mSEC +2% full scale +30, full scale
1 mSEC 1 mSEC +2% full scale +307 full scale
2 mSEC 2 mSEC +2% full scale +3% full scale
5 mSEC 5 mSEC +2% full scale +3% full scale
10 mSEC 10 mSEC +2% full scale +3% full scale
20 mSEC 20 mSEC +2% full scale +3% full scale
50 mSEC 50 mSEC +30, full scale +4% full scale
.1 SEC .1 SEC . +3% full scale +4% full scale
2 SEC 2 SEC " +30, full scale +4% full scale
b5 SEC 5 SEC +3% full scale +4% full scale
1 SEC 1 SEC +37 full scale 4y full scale
2 SEC 2 SEC +3% full scale +4% full scale
Table 4-3. Delayed TIME/DI V' Accuracy
- Main Delayed Time-mark Accuracy (+15°C to +35°C)
TIME/DIV TIME/DIV - Generator (over center 8 divisions of CRT)
Settings Settings Settings
, - X1 X10
(1 mark/div)
1 uSEC 05 uSEC. 50 nSEC +2% full scale +3% full scale
2 uSEC 1 uSEC .1 uSEC +2% full scale +3% full scale
.5 uSEC 2 uSEC 2 uSEC +2% full scale 3% full scale
1 uSEC 5 uSEC 5 uSEC +2% full scale +3% full scale
2  uSEC 1 uSEC - 1 uSEC +2% full scale +3% full scale
5 uSEC 2 uSEC 2  uSEC +2% full scale +3% full scale
10 . uSEC 5 uSEC 5 uSEC +2% full scale +3% full scale
20 uSEC 10 uSEC 10 uSEC +2% full scale +3% full scale
50 uSEC 20 uSEC 20 pSEC +2% full scale +3% full scale
1 mSEC 50 uSEC 50 uSEC +2% full scale +3% full scale
2 mSEC .1 mSEC .1 mSEC 2% full scale +3% full scale
S mSEC 2 mSEC .2 mSEC 2% full scale +3% full scale
1 mSEC 5 mSEC .5 mSEC +2% full scale +30 full scale
2 mSEC 1 mSEC 1 mSEC +2% full scale +3% full scale
5 mSEC 2 mSEC 2 mSEC +2% full scale +3% full scale
10 mSEC 5 mSEC 5 mSEC +2% full scale +3% full scale
20 mSEC 10 mSEC 10 mSEC +2% full scale’ +3% full scale
50 mSEC 20 mSEC 20 mSEC +2% full scale +3% full scale
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1]
3

4-19. ‘DIFFERENTIA'L TIME ACCURACY.

SPECIFICATION: |
Main Time Base: 100 nSEC/div to 20 mSEC/div, +(0.5% +0. 1‘7) of full scale) at amb ent temperature of +15°C to

+35°C Refer to table 1-1 for complete specifications.

DESCRIPTION:
In delayed sweep mode 'of operation, a time-mark genertor is used to check the differential time accuracy of the

instrument. . ‘

1

EQUIPMENT: ' |
Time-mark Generator .............covviiiviiinnennn.. S P e HP 226A
PROCEDURE: : |
a. Connect equipmerjt as shown in figure 4-6. |
| ‘ '
i l , ‘ "
TIME-MARk OSCILLOSCOPE
GENERATOR
(o o O

. Figure 4-6. Differential Time Accuracy Test Setup

| ~ b. Set 1744A controls as follows:

MAIN TIME/DIV ..\ e e, 1 mSEC
DELAYED TIME/DIV ..... e 10 LSEC
Channel A Coupling .................. S SR 500

c. Set time-mark generator fpr 1 mSEC marker.
~d. Adjust DELAY dial to intensify second time ma'rkgr from left.
e. Set sweep display to DLY’D.

i

f. Adjust DELAY dial to place visible time markers exactly on center vertical gfaticule line.

g Record DELAY dial reading

h. Set sweep display to MAIN.
i. Adj;ust DELAY: dia]‘to intensify 10th time marker from left,
j. . Set sweep display to DLY’D. |

k. Adjust DELAY dial to place visible time marker exactly on center vertical graticule line.

1. Record DELAY dial reading

m. Substract DELAY dial readiﬂg obtained in step g from readingin step 1; difference should be 8 +0.05.
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4-20. DELAY JITTER.

' SPECIFICATION:
<0.002% (1 part in 50 000) of maximum delay in each step (+15°C to +35°C).

DESCRIPTION: .
Delay jitter is checked by expanding the sweep by 50 000 and visually momtormg the Jltter

TIME-MARK OSCILLOSCOPE

GENERATOR

Figure 4-7. Delay Jitter Test Setup

EQUIPMENT: : ‘ ‘
- Time-mark Generator ............cociviiiiiiiiiiiiiiiiiienen, e e e R HP 226A

PROCEDURE:
a. Connect equipment as shown in figure 4-7.

b. Set time-mark generator output for 1 ms markers.

c. - Set 1744A controls as follows:

MAINTIME/DIV ..................... e et e et 1 mSEC
DELAYED TIME/DIV ... s C h et et e ey 2 uSEC
Channel AVOLTS/DIV ...ttt et e e e e e e b
Channel A Cpupling .................. e et e e e e et e et e et ey 500

d. Adjust DELAY dihl to position intenéified portion of sweep on 11th time marker.

e. Set sweep display to DLY’D, and observe horizontal axis jitter on time marker. Jltter should be less than
1 division (corresponds to 1:50 000).

. Jitter (Number of Divisions Deflected)
Delay Jitter = Main TIME/DIV
DELAY TIME DIV TIME, DIV X(N-1) Pulse Obsefved

4-9
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4-21. RISE TIME. ) - o

SPECIFICATION: | ‘ L

<3.5 ns, measured from 10% to 90% points of a 5- division input step, and <12 ns in X5 vertical magmfllcatlon mode; |
, ! |
‘; l 5
DESCRIPTION: 4 ' j,’ L ?‘

A fast-rise pulse generator signal is applied to the vertical input. The displayed rise time is then checked for
specification requirements. :

OSCILLOSCOPE SN

\ P/O - : N o 8
FAST-RISE . ‘ &
PULSE GENERATOR
o I 0 O

E:\ P/O FAST-RISE

PULSE GENERATOR

Figure 4-8. Rise Time Test Setup

EQUIPMENT: / , S |
Fast-rise Pulse Generator .......coovvtiiitiitt it e et e e e e HP 1105A
' i with HP 1108A
PROCEDURE:

a. Connect equipment as shown in figure 4-8.

b. Set 1744A controls as follows:

MAINTIME/DIV ..., e SR, .05 uSEC
MAG X100, it e e e e e e e e engaged
Channel A Coupling ..ot e e e e e e O

c. Set channel A VOLTS/DIV and pulse generator controls to obtain 5 divisions of vertical deflection.
d. Using channel A POSN control, center 5-division display on CRT.

e. AdJust horizontal POSITION as necessary to measure rise time between 10% and 90% points. Rise time should be
equal to or less than 3.5 ns. ‘

NOTE

If the fast-rise pulse generator has a rise time slower than the recommended 500 ps, the observed rise
~ time will bv slower also. To compensate for pulse generator rise time, use the following formula:

T, (observed)= \/ T,*(oscilloscope) + T.*(pulse generator)

or

‘ T, (oscilloscope)= ’\/T (observed) T pulse generator) K
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For example a pulse generator with a 2 ns rise time would cause a properly operating osc1lloscope
with a rise time of 3.5 ns to display a rise time of 4.03 ns.

T, (observed)=A3.52 + 2% = 4.03 ns
£ Engage vertical MAG X5 switch.
g. Reset channel A VOLTQ/ DIV and pulse generator controls to obtain 5-division display.

h Center display on CRT. Rise time should be equal to or lpss than 12 ns.

i yConnect fast-rise pulse generator to channel B input and repeat steps b through h for channel ‘B.

422, i4A‘XlS BLANKING..

o vSPECIFICATlON |
’ +4V >50- “ns WIde pulse blanks trace of any intensity, usable to 10 MHz for normal intensity.

L »r,DtscmPTnou | |
A +4V mgna] is apphed to the L -axis input and the CRT is monitored to verify blankmg

OSCILLOSCOPE

. WETERCALIBRATOR . =
L o ] Z-AXIS
INPUT

N . .
1 ! N ’ N v
"4 1,
)
\
)

) )Figuqe'4-9) Z-axis Bld_nking Tegt Se_t'up‘ .
EQUIPMENT: IR o R S o ; -
DC Standard .............. e e as L e ...... HP 740B

PROCEDURE: | | S
a. Connect equipment as shown in figure 4- 9.

b. Set dc standard for +4 Vdc. \ S . ) ,‘ ;,' -

c. Verify that free-running baseline is blanked,'regardleﬁxs of INITENSIT;‘X 'Qettinél" T

4-23. DEFLECTION FACTOR o )

SPECIFICATION: | | G
Accuracy 3% on all ranges. \ : ‘; | b : S

DESCRIPTION: ~ | - - R SRS
A dc power supply is connected to the vertical inputs and de?ection is checked qn all ranges. > .

th
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'OSCILLOSCOPE

METER CALIBRATOR

ADAPTER = | o

Figure 4-10. Deflection Factor Test Setup

EQUIPMENT: ' : ‘ :
DC Standard ............... T HP 740B

PROCEDURE: |
a. Connect equipment as shown in figure 4-10.

b. Setchannel A VOLTS/DIV and dc standard as indicated in table 4-4. Deflection should be 6-divisions +3% for
each checkpoint. : \

Table 4-4. Deflection Factor Accuracy

VOLTS/DIV . DC Standard ' DEFLECTION

Settings Settings \ (Divisions)
20 120V 194  to 20.6 V/div
10 . 60 V 97 to 103 V/div
5 - . 30 V 485 to H.IH  V/div
2 ‘ - 12V 1.94 to 2.06 V/div
1 6 V 097 to 1.03 V/div
D ' 3 V A8D te Db V/div
2 12V 19410 206 V/div
1 06 V o7 to 103 mV/div
0B | 03 V 48.5  to HL.h  mV/div
02 - 0az2v 194 to 206 mV/div
.01 N E - 006V 9.7 to 103 mV/div
005 003V 485 to H.1H mV/div

c. Change DISPLAY to B.

d. Repeat s'teps a and b for Channel B.
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. | 4-24. WRITING RATE AND STORE TIME.
SPECIFICATION:
Maximum writing rate (brightness control near max1mum) results in a writing rate of 1800 cm/ us. Store time in a
view mode shall be at least 10 s.

DESCRIPTION: |
A 100 MHz, 8-division signal is applied to the Obmlloqcope The 81gnal is stored and then viewed for 10 seconds.
EQUIPMENT: . |
Signal Generator ......... e e e e e e e e HP 3200B
SIGNAL R .
GENERATOR ' OSCILLOSCOPE
o o r’
Figure 4-11. Writing Rate Test Setup ',
PROCEDURE: '
. a. Connect equipment as shown in figure 4-11.
b. Set 1744A controls as follows:
PERSISTENCE ..., b e mern et e e e fully cw
BRIGHTNESS ... e as required
SINGLE........ S e e e et e e ek et e e e a e st e e e et e e ety engaged
MAIN TIME/DIV ............ S P S - .06 us/div

c. Set signal generator output for 8-divisions, 100 MHz.
d. Engaged MAG X10 pushbutton switch.

~e. Observe waveform on CRT using viewing hood. Adjust BRIGHTNESS control until waveform is just visible
over quality area of CRT (6-div x 8-div).

NOTE
Keep BRIGHTNESS control at minimum setting that still allows trace to be viewed.

f. Push ERASE pushbutton a minimum of four times.

g. Resultant waveform must be visible over quality area of CRT for minimum‘ of 10 seconds (using viewing hood). |

S

h. Repeat steps e and f and immediately switch to STORE mode.

| . Wait 30 seconds and switch to STORE DISPLAY mode.

i

j. Waveform should still be visible over quality w.ea (use viewing hood).

' - " | - NOTE

Adjust BRIGHTNESS as necessary for optimum view time.

'4-13/(4-14 blank) .
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" PERFORMANCE TEST RECORD

IR

Performance Test Record

HEVW/LETT-PACKARD
MODEL 1744A
OSCILLOSCOPE _ Tested by
SERIAL NO. Date
Test Specification Measured
BANDWIDTH 3 dB at 100 MHz
CMRR (Common mode .
rejection ratio) >20 dB to 20 MHz
TRIGGERING
Internal MAIN Bdiv 25 MHz stable display
1 div 100 MHz stable display
DLY’D 1 div 100 MHz stable display 3
3 div 25 MHz stable display
External MAIN 50 mV p-p 50 MHz stable display
' 100 mV p-p 100 MHz stable display
DLY’D 100 mV p-p 100 MHz stable display
‘ 50 mV p-p 50 MHz stable display
Sweep Time Accuracy
{(at room temperature)
MAIN | X1 X10
.05 uSEC +2%, +3% in X10
.1 uSEC +2%, £3% in X10
.2 uwSEC +2%, 3% in X10
5 uSEC +2%, £3% in X10
1 wSEC +2%, +3% in X10
2 wSEC +2%, £3% in X10
5 wSEC +2%, +3% in X10
10 pSEC +2%, £3% in X10
20 uSEC +2%, +3% in X10
50 uSEC +2%, +3% in X10
.1 mSEC +2%, £3% in X10
.2 mSEC +2%, +3% in X10 —_
.5 mSEC +2%, 23% in X10
1 mSEC +2%, +3% in X10
2 mSEC +2%, +3% in X10
5 mSEC 2%, +3% in X10
10 . mSEC +20%, £3% in X10
20 mSEC +2%, £3% in X10
50 | mSEC +3%, 1% in X10 S—
.1 SEC +3%, +4% in X10
2 SEC +3%, +4% in X10
5 SEC +3%, +4% in X10
1 SEC +3%, £4% in X10
2 SEC +3%, +4% in X10
DLY'D ‘ .
.05 SEC +2%, +3% in X10
.1 uSEC +2%, +3% in X10
2 uSEC +2%, +£3% in X10
5 uwSEC +2%, +3% in X10
1 wSEC +2%, £3% in X10
2 wSEC +2%, +3% in X10 e
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PERFORMANCE TEST RECORD (Cont'd)

Test Specification Measured
| Sweep Time Accuracy | X1 X10
> (Cont'd),
5 pSEC +2%, +3% in X10 ———
10 uSEC +2%, +3% in X10
20 pSEC +2%, +3% in X10
50 uSEC +2%, +3% in X10
.1 mSEC +2%, +3% in X10
.2 mSEC +2%, +3% in X10
.5 mSEC +2%, +3% in X10
1 mSEC +2%, +3% in X10
2 mSEC +2%, +3% in X10
5 mSEC +2%, +3% in X10
10 mSEC +2%, +3% in X10
20 mSEC +2%, +3% in X10
DIFFERENTIAL TIME
ACCURACY
Dial 8.00 +0.05
DELAY JITTER 1
< 50 000
RISE TIME
Ch A < 3.5 nSEC
Ch A MAG X5 <12 nSEC
Ch B < 3.5nSEC
Ch B MAG _X5 <12 nSEC
- Z-AXIS BLANKING +4 V BLANKS TRACE |
DEFLECTION FACTOR CHA CHB
20  V/div 194 to 206  V/div
10 V/div 9.7 to 10.3 V/div
5 V/div 485 to b5.15 V/div
2 V/div 1.94 to 2.06 V/div
1 V/div 97 to 1.03 V/div | _
b5 V/div 485to 515 V/div
2 V/div .194 to 206 V/div
1 V/div 97 to 103 mV/div
.05 V/div 48.5 to H1.5 mV/div
02 V/div 194 to 206 mV/div
.01 V/div 9.7 to 10.3 mV/div
005 V/div 4.85 to 5.15 mV/div | e
WRITING RATE AND
STORE TIME
WRITE RATE 1800 cm/ us
VIEW TIME 10 s
STORE/DISPLAY 30s-
TIME
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Adjustments

SECTION V

ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section contains step-by-step procedures for
making all internal adjustments to return the instru-
ment to peak operating capabilities when repairs have
been made.

5-3. SAFETY REQUIREMENTS. '
5-4. Although this instrument has been designed in

accordance with international safety standards, gener-
" al safety precautions must be observed during all
phases of operation, service, and repair of the instru-
ment. Failure to comply with the precautions listed in

the Safety Summary at the front of this manual or

with specific warnings given throughout this manual
could result in serious iniury or death. Service and
adjustments should be performed only by qualified
service personnel.

5-5. EQUIPMENT REQUIRED.

56. A complete list of required test equipment and
accessories is given in table 1-3 (Section I). The test

equipment equivalent to that recommended may be
substituted, provided it meets the required character-
istics. 'For" best results, use recently calibrated test
equipment. :

5-7. ADJUSTMENTS.

5-8. The adjustment procedures are arranged in a
recommended sequence. While most adjustments may
be made independently, it is suggested that they be
made in the recommended sequence because several
adjustments are directly related to preceding or fol-
lowing adjustments. Refer to table 5-1 for a list of ad-
justable components and their functions.

5-9. In addition to complete step-by-step adjustment
procedures, a condensed adjustment procedure is pro-
vided in table 5-6 for the convenience of the tech-
nicians who have sufficient experience with the 1744 A.
For best results, adjustments should‘be performed
at normai room temperature. Adjustment locations
are shown in figure 5-1 at the rear of this sec-
tion.

Table 5-1. Adjustable Components

REFERENCE ADJUSTMENT | ADJUSTMENT | SCHEMATIC .

DESIGNATOR NAME PARAGRAPH NUMBER DESCRIPTION

Al16R26 +15 V ADJ 5-13 2 Adjusts +15 Vdc supply to within +10 mV.

Al1HR38 HV ADJ 5-14 3 Adjusts CRT filament voltage for proper value.

Al12R12/ Gate Response 5-15 4 Adjusts for best gate pulse iesponse.

A12C8 ' “ '

A12R16 Y-ALIGN 5-17 4 Align signal with vertical axis of CRT. N

A3R116 CALIB AMPL 5-18 7 Adjust calibrator nutput for 1 V p-p.

ATR20 'I‘RIQ SENS 5-19 8 Adjust for symmetrical triggering of main
(Main) TRIGGER LEVEL control.

A10R9 TRIG SENS 5-19 10 Adjust for symmetrical triggering of delayed
(Delayed) TRIGGER LEVEL control.

ATR41 SYNC ZERO 5-20 8 Compensate for“sync signal AC/DC coupling.

A3R86 TRIG VIEW 5-21 5 Center trigger view display on CRT.
BAL :

ATR169 DLYD SWP 5-22 10 Adjusts start of delayed sweep with reference to
START main sweep and DELAY dial setting.

) v .

o-1
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Table 5-1. Adjustable Components (Cont’d)
REFERENCE ADJUSTMENT ADJUSTMENT | SCHEMATIC
DESIGNATOR NAME PARAGRAPH | NUMBER DESCRIPTION

ATR93 X1 CAL 5-23 11 Adjust X1 gain of horizontal amplifier.

A8R43 052 uSEC 5-23 9 Adjust sweep range.

A7R117 X10 CAL 5-23 12 Adjust X10 gain of horizontal amplifier.

A7TR105 MAG CENTER 5-24 12 Balance display around center screen when

magnifier is engaged.
A11R10 LIN 1 5-25 12 Adjust for best horizontal linearity.
Al1R15 LIN 2 : ‘
| AoRes 052 ,SEC ~ |

A9R10 5-200 uSEC - 527 11 Delayed sweep adjustments.

A9R11 0.5-20 mSEC :

A8R43 .05-2 uSEC

A8R12 5-200 uSEC 5-28 9 Main sweep adjustments.

A8RI13 0.5-20 mSEC -

A8R14 .056-2 SEC

A3R11 FET BAL 5-29 5 Input channel balance adjustment to vertical
(Channel A) preamplifier.

A3R31 FET BAL
(Channel B) :

A3R18 5 mV BAL 5-29 5 Calibrate vertical amplifier balance on 5-mV
(Channel A) range.

A3R77 5 mV BAL
(Channel B)

A3R19 50 mV BAL 5-29 5 Calibrate vertical amplifier balance on 50-mV
(Channel A) range. ‘ ‘

A3R76 50 mV BAL
(Channel B)

A3R90 POL BAL 5-29 5 Balance channel B polarity selection.

A3R79 A SYNC BAL 5-30 5 Balance channel A sync signal with channel B

input signal.

A3R58 A POSN 5-30 5 ” Compensates for position variations between

A3R32 B POSN | normal and MAG X5 operation.

A3C2 0.6 V COMP 5-31 5 Adjusts for best input resporfse on .5 V range.
(Channel A)

A3C1T 0.5V COMP 2
(Channel B)

5-2




Model 1744A

Adjustments

Table 5-1 Adjustable Components (Cont’d)

REFERENCE | ADJUSTMENT ADJUSTMENT |SCHEMATIC ’
DESIGNATOR NAME PARAGRAPH | NUMBER DESCRIPTION
A3C4 0.5 VINPUT 5-31 5 Adjust input capacitance for 0.5 V range.
| CAP | |
(Channel A)
A3C19 0.5 VINPUT
CAP
(Channel B)
A3R49 A GAIN 5-32 5] Equalizes‘ vertical gain of each channel.
A3R46 B GAIN
A3R65 GAIN 5-32 5 Adjusts overall gain of vertical preamplifier.
Al17R21 HF 4 5-33 6 Vertical output pulse response adjustments.
A17R19 | HF 3 |
A17R22 HF 2
A17C6 HF 1
A3R22 B HF ADJ 5-33 5 Matches Ch B response with Ch A.
ATR97 A VS B CAL 5-34 8 Calibrates channel A versus channel B.
A17R1‘12 ACC ADJ 5-36 2, 4,17 Adjust collimation and floodgun pattern.
Al17R115 LV COLL ADJ .
A16R41 HV COLL ADJ
A17R103 FGG1
‘Al12R19 PATT
A16R42 LENS 1 ADJ 5-37 2 Adjusts focus lens of CRT.
A16R44 LENS 2 ADJ '
A17R53 Window ADJ 5-38 17 * Adjusts crossover point between fade positive
o | and fade negative.
A18R3 WRA 5-39 17 Adjust CRT to prefogged condition.
A1HR2 INTENSITY 5-39 3 Insure spot is extinguished with minimum
- LIMIT ADJ . intensity. ‘
Al12R3 CURRENT 5-40 4 Adjusted for discernible
LIMIT display.
A12R24 AMP LIMIT 5-41 4 Adjust gate output amplitude.
A15R32 KNEE 5-41 3 Adjustments to compensate for interaction
A15R39 SLOPE between INTENSITY and FOCUS controls.
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| - CONTROL POSITION :
I WARNING I All Pushbuttons
| (except as noted below) .......... disengaged .

: VOLTS/DIV (Channels Aand B) ............ 1
~ Adjustment procedure described are perform- | VOLTS/DIV Vernier . o
ed with power applied to the instrument and (Channels A and B).. CAL detent (fully cw)
should be performed only by trained service | Coupling (Channels A and B).oooiii .. DC
personnel who are aware of the hazards POSN (Channels A and B) ........... midrange
involved (for example, fire and electrical : DISPLAY .ottt e A
shock). In addition, read the Safety Sum- TRIGGER ............. P e A
mary at the front of this manual before ' FOCUS ... o best trace
performing adjustment procedures. - BEAM INTENSITY .............. 10-11 o’clock
: : LINE. ... i ON
| | | POSITION ...t midrange

5-10. Remove top and bottom covers from the instru- TRIGGER LEVEL
ment. Apply input power and allow thirty mmutes for (main and delayed) ................. 3 o’clock
the instrument to warm up. SweepMode .....................ooll, MAIN
DELAY ... fully cew
MAIN TIME/DIV .................... .1 mSEC
' ; DELAYED TIME/DIV ................... OFF
5-11. The following front- and rear-panel control set- SWEEP VERNIER ....................... CAL
tings are to be used for each adjustment procedure. If a TRIGGER HOLDOFF ................... . MIN
control is to be set to another position, it will be WRITE mode ................ e engaged
listed in the procedure. After completion of each adjust- PERSISTENCE/VIEW TIME........ ccw (min)
ment procedure, reset controls to their original settings. BRIGHTNESS ................ e ccw (min)

ADJUSTMENTS

5-12. LOW-VOLTAGE POWER SUPPLY ADJUSTMENT. ‘

REFERENCE:
Service Sheet 2.

DESCRIPTION: .‘
The +15 Vdc Power Supply is adjusted for an output of +15 V £10 mV. The remainder of the dc supplies are then
checked for proper osutput.

EQUIPMENT:
DMM (Digital Multimeter) ............ .ot e, e HP 3465A/B

¢

PROCEDURE:
Adjust +15 V low-voltage powm‘ supply as follows

a. Connect DMM between A16TP4 and A16TP3 (ground).
b. "Adjust +15 V ADJ A16R26 for +15 Vdc +10 mV.

c. Check other dc voltages as indicated in table 5-2. Outputs should remain within ripple qpeuflcatlon’ at both
high- and low-line conditions. -

Table 5-2. LVPS Ripple Specifications

TEST ~ RIPPLE
VOLTAGE POINT LIMITS SPECIFICATION

+15V A16TP4 +10 mV (adjustable) 10 mV
—15V Al16TP1 +150 mV 10 mV
5V A16TP2 +50 mV 5mV

+48 V Al16TP5 +3V 5mV -
+120V Al16TP6 6V 10 mV
—i00 Vv ~ P5PIN1 . BV : 100 mV
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ADJUSTMENTS
5-13. HIGH-VOLTAGE POWER SUPPLY ADJUSTMENT.

REFERENCE:
Service Sheet 3. o

DESCRIPTION: |
The HVPS is adjusted to the voltage specified on the high-voltage transformer to assure proper filament voltage
for the CRT. :

EQUIPMENT: , ‘
DMM (Digital Multimeter) ...................... FS A e e HP 3465A/B

1000:1 HV Divider Probe................... e e HP 34111A
o NOTE

Digital Multimeter must have a 10-megohm input termination to be compatible with the 1000:1
divider probe.

PROCEDURE:
Adjust the hv power supply as follows:

a. Set front-panel INTENSITY control fully ccw.
b. Set LINE switch to OFF positibn. |

l WARNING I e

Voltage capable of causing injury or déath are present in the high-voltage power supply. Use an
insulated adjustment tool and proceed carefully.

c. Remove hv cover (MP54).

d. Reinstall two, reér, hv cover screws for grou‘.nding purposes (see figure 5-1).

e. Note cathode voltage marked on high-voltage transformer. -

f. Set front-panel LINE switch to ON position. |

g. Connect DMM to test point A16TP6 (+120 V) and note voltage indication.

h. Connect DMM to test point A16TP6 (+120 V) through 1000:1 hv divider probe and note voltage indication.

i. Compute percent of error introduced by hv divider probe (difference between indications noted in step g and
' step h.

j. Connect DMM through 1000:1 hv divider probe to high-voltage test point A15TP4 on hv power supply
"~ assembly A15. . . ‘ ' o ‘

k. Adjust Ihv_ adj A15R38'for DMM indication of cath(l)de voltage noted in step e.

| NOTE

Final indication on DMM should include percentage of error noted in step i.
1. Disconnect hv:divider piobe from (test point A15TP4.
m. Set frorit-pahél LINE swviltch‘tovOFF position.

!

"n. Replace hv cover (MP54). ‘ .
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ADJUSTMENTS

5-14. GATE AMPLIFIER RESPONSE ADJUSTMENTS.

REFERENCE: ' . | |
Service Sheet 4. o _ oL

DESCRIPTION: |
The gate amplifier is adjusted for best square-wave response.

EQUIPMENT: ' . : .
Monitor Osc1lloscope .............. et e e et e e e e et e, P HP 1740A
10:1 Divider Probe . ..ooovneven.... e e e e e e e e HP 10041A

PROCEDURE:

Adjust gate amplifier response as follows:

a.

b.

Connect monitor oscilloscope through 10:1 divider probe to test point A12TP2.
Disconnect input ac power from 1744 A (LINE switch to OFF);

Disconnect HV Oscillator Q1 (see figure 5-1 for location) from circuit by removmg transistor cable connector
from QL. (This disables amplitude limit cn'cmt ) X

Apply input ac power to 1744 A (LINE switch to ON).
Adjust front-panel BEAM INTENSITY so that peak amplitude of gate ‘signal at A12TP2 is 25 volts.

Set 1744A main TIME/DIV to .05 us/div.

.. Adjust gate COMP adj A12R12 and A12C8 for best square wave response. (Overshoot, undershoot, etc., should

be less than 3%.)
Disconnect input ac power from 1'7'44A (LINE switch to OFF).

Reconnect transistor cable connector to HV Oscillator Q1.,

Apply input ac power to 1744 A (LINE switch to ON).

5-15. ASTIGMATISM AND FOCUS ADJUSTMENT.

REFERENCE:
Service Sheet 3.

DESCRIPTION:
Astigmatism and Focus controls are adjusted for smallest, best defined beam spot.

PROCEDURE:
~ Adjust astigmatism and focus as follows:

a. Set 1744A front-panel controls as follows:

MAIN TIME/ DIV L e 1 SEC
SWEEP VERNIER ........ e e eer e e s e b e e et ae s aaran P fully ccw
BEAM INTENSITY ... . e e . just visible spot

b. While spot moves slowly across CRT, adjust FOCUS control and ASTIGMATISM control (rear panel) for

smallest and bestJdeﬁned spot at center screen.
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ADJUSTMENTS

5-16. Y-AXIS AND TRACE ALIGN ADJUSTMENTS.

REFERENCE: ' z\
Service Sheets 3 and 4.

DESCRIPTION: - |
The instrument is adjusted so that the display is aligned both vertically and horizontally on the CRT screen.

EQUIPMENT: ,
Oscillator...... A ... HP 204C

PROCEDURE:
Adjust Y-axis and trace align as follows:

a. Obtain horizontal baseline on CRT.

b. Adjust rear-panel TRACE ALIGN control (A15R27) so that horizontal trace exactly parallels center hori-
zontal graticule line. ' -

c. Set display mode to A vs B.
d. Connect oscillator to channel A INPUT connector.
e. Adjust oscillator output for approximately 1-kHz, 6-division vertical amplitude display.

f. Adjust Y-ALIGN A12R16 so that vertical‘ trace exactly parallels center vertical graticule line.

5-17. CALIBRATOR AMPLITUDE ADJUSTMENT.

REFERENCE:
Service Sheet 7.

DESCRIPTION:
The calibrator output is adjusted for 1 V £10 mV,

EQUIPMENT: .
DMM (Digital Mulbimeter) ... .ot ettt ettt e s e e e eneeeerens HP 3465A/B

PROCEDURE:
Adjust calibrator output as follows:

a. Connect digital voltmeter between CAL 1 V output and ground.

b. "Adjust CALIB AMPI, A3RI116 for indication 6f 0.500 V +5 mV. (Since calibrator signél is symmetrical.
square wave, adjusting for 0.5 V average value gives peak value of calibrator pulse of 1 V 10 mV.)

5-18. TRIGGER SENSITIVITY ADJUSTMENT.

REFERENCE: |
- Service Sheets 8 and 10.

DESCRIPTION: | , i

The main and delayed sweeps are adjusted so that they trigger properiy on an umut signal of 20 mV p-p.

1

! | | | " B
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ADJUSTMENTS

EQUIPMENT:

Oscillator........ PR PR T

PROCEDURE:
Adjust trigger sensitivity as follows:

a.

Set 1744A controls as follows:
VOLTS/DIV (Chanmnel A) ...ttt it ieiiii i iaieeonnaeranaeeeraenns T .005
Coupling (Channel A) .......... i h et e e e PP P 500
Main INT/EXT.....coovvviiiinnn.. e et e e e e e e e e e | EXT -

Connect oscillator to both channel A INPUT and main EXT TRIGGER input, using adapter and BNC Tee.
Terminate EXT TRIGGER input with 50-ohm feedthrough termination. ,

Set oscillator output for 50-kHz, 15-mV p-p sine wave.
Set main AUTO/NORM to NORM.

Adjust main trig sens ATR20 fully cw.

‘Slowly turn main TRIGGER LEVEL from one extreme to other Note one sweep occurs for each direction of

rotation.

While turning TRIGGER LEVEL, slowly adjust main trig sens A7R20 cew' until sweep occurs for only one
direction of rotation of TRIGGER LEVEL. h |

Set main AUTO/ NORM tn AUTO.
Increase oscillator amplitude to 20 mV p-p.
Set main AUTO/NORM to NORM.

Turn main TRIGGER LEVEL; sweep should occur for each direction of rotation.

Change 1744 A controls as follows:

Main AUT O/ NORM .. ..o i et et ettt ettt e i e e e AUTO
Sweepmode .................. e e e e e e e e e e e DLY'D
MAIN TIME DIV L e ettt e ittt e it ii i .1 mSEC
DELAYED TIME/DIV .................. e 50 uSEC
Main INT/EXT.......... e e e e e e G INT
Delayed INT/EXT .......... S e s e v s e e enaeanonnrresano s aaubeiororsannanenens ... EXT

m. Disconnect oséillator from main EXT TRIGGER and connect to de]ayed EXT TRIGGER.

n.

0.

Set oscillator output for 50-kHz, 15-mV p-p sine wave.

Set SWEEP AFTER DELAY to TRIG position.
Adjust delayed trig sens A10R9 fully cw.

i

While turning delayed TRIGGER LEVEL from one extreme to other, adjust A10R9 ccw until sweep occurs for
only one dlrectlon of rotation or not at all. .

Set SNEEP AFTER DELAY to AUTO.
Increage oscillator output to 20 mV p-p.
Set SWEEP AFTER DELAY to TRIG.

Turn delayed TRIGGER LEVEL; éweep shonld oé;:ur for each direction of rotation. |
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ADJUSTMENTS

5-19. SYNC ZERO ADJUSTMVFNT.‘

' REFERENCE: | o

Service Sheet 8.

DESCRIPTION:

The main trigger circuit is balanced so that there is little cr no  "“t in the trigger 1eve1 when changing the sync
~input coupling. '

EQUIPMENT: ' .
Oscillator. ....... P HP 204C .

PROCEDURE:
Adjust sync zero as follows:

a. Connect oscillator to ciaannel A INPUT.

b. Set oscillator output fork 1-kHz siﬁe wave af approximately six divisions.

¢. Adjust main TRIGGER LEVEL for stab]e display.

d. Change main trigger coupling between AC and DC and note shift in trigger point.

|

e. Adjust sync zero ATR41 until no shift occurs,

ih

5-20. TRIGGER VIEW BALANCE ADJUSTMENT.

REFERENCE:
Service Sheet 5.

DESCRIPTICON:
Trigger view signal is adjusted for center-screen display.

EQUIPMENT:
O8CIllator. . ..o HP 204C

PROCEDURE: .
Adjust trigger view balance as follows:

a. Set 1744 A controls as folloiws:

TRIGGERVIEW ............... e e R engaged
Main AUTO/NORM . ... e e e i, NORM
Main IN T KT . . e e e e e e e EXT

b. Corinect oscillator to main EXT TRIGGER input.

c. Set oscillatéf output for appi‘oximate]y 100-mV ﬁ-p, 10-kHz sine wave.

d. Adjust rﬁain TRIGGER LEVEL for stable display.

e. Decrease oscillator amplitude to lowest ampl‘itude ;vhere stable triggering can be maintained.

f. Adjust A3R86, trig. view bal., until trigger view display is centered on middle horizontal graticule lihe.




" SAFETY SUMMARY

The Iollow'fng general safe!y precauﬂons must be observed during 2ll phases of operation, service,
and repair of this fnstrument. Failure to comply with these precautions or with specific warnings
elsewhere in this .manual vlolates safety standards of design, manufacture, and Intended use of the
instrument. Hewleli-P~ckard Company assumes no llabllity for the customer’s fallure to comply
wiih lhese requlrements - : :

A l

GROUND THE INSTRUMEN f

To mmlrmze qhock hazard, the mstrument chassis and cabinet must be connected to - electrical
ground The 'instrurment is eguipped with a three-conductor ac power cable. The ower cable
- must ‘either be pluggéd into an approved three-contact electrical outlet or used with a three-contact
"o two- Cuntd(‘t amptef with theL qrourzdmg wire (green) firmly connected to an e'ectrical ground
(safely g.ound at the power ‘outlet. The power jack and mating plug of the power cable meet
imomauondl Fle\ctrotocnmrdl Commms;on \IEC) »afye ty standards

DO NOT OPEHATE IN AN EXPLOSIVE ATMOSP‘HERE

Do not operale the instrument in_ the rreqonco ot flammable gases or fumm Operation of any
olecmml mqtrumnm I such an onvnonme*nt conshtutps a deflmte safe y hazard.

Il,

- KEEP AWAY FROM LIVE CIRCUIT"“ L

()p@rahng pcrsnrméi must not remove instrument covers. Corhponent' replacement and internal
adjistments -must b(\ made’ by quah led mamtena:wr personnel. "Do not replace components  with
power cable connected. Under cerfain c*(mdlt:ons danqe\rous voltages may exist even with the
power. cable romovod To avoid mJUruos. atwaye m connect power and discharge circuits before
5 touvhmg them:: 3 5 '

[
!
"
{
W

,.'DO MOT SERVICE OR AD..US[' ALONE . : ‘
¥ Do not attemiptinternal | service | or adurrmom unles 5S | another pe*r;on Capable of rendering first aid

- }md r{or,usc nanon nc prosbnt o : )

Vo
b

NSE CAUTION WHEN EXPOSING OR HANDLING THE CRT } .
Bmakaqe\ of lh(‘ ,athndo ray Tube (( RT) causes a. hngh vnloc*lty scatt nrmg of: qla%q f»aqm@nts (implosion).
1 To preverdt CRT implosion; avoid rouqh handling or jarring ‘ot the ing trument. Handling of the CRT shall

,_bw doric only by quahhod mam.onam( p(*rsonnel usmq approvvd sa (ty mask emd qlo /€S

DO NOT SUBSTITU'IE PART“S OH MODHFY INST RUMENT | '

Because Of the dange..r of introducing addst')rml hazards, “do not nstall qub titute parts or porform '
Cany urmmhorue*u modification® to  the in'stmm(‘nt. Return. the I}"ISUUTT)(‘I’]I to (z Hewlett-Packard
Sales and Se rvice Oftice: for service and re‘,)cur to ensure that safety teatures are rnamt&m@d |

D’ANGEROUS PROCEDURE WARNINGS | ¥ |
CWarnings, isuch as the example below, precede’ potontlally danqorom procvdurvq throuqhout this
manugl. Instructions containid in the wcumnqs must he followed. N i o

g

o ' WARNING I - ]
" . B . ! I'..\ ,

Dangerous voliage’m capable of causmg death are ‘present in this mstrwnem
Use extreme cautlon when handlmg, testmg, and ad)uq!mg ' R

i

i
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'ADJUSTMENTS

5-21.  DELAYED SWEEP START ADJUSTMENT.

REFERENCE:
Service Sheet 10. o !

DESCRIPTION: -
DELAY control is calibrated to the start of the main sweep.

EQUIPMENT: None.

PROCEDURE:
Adjust delayed sweep start as follows:,

a. Set 1744A controls as follows:

Main TIME/DIV ..... e e it 1 mSEC
Delayed TIME/ DIV ... ottt et ittt a it .05 uSEC
DELAY ...... e e e e e i, e e e eee e e .2 (fully ccw)

b. Adjust horizontal POSITION control so that main sweep starts exactly on first vertical graticule line.
: )

‘c. Adjust delay start adj, A7TR169, so that intensified spot is placed exactly 2 mm (1 minor div) after main sweep
starting point. ‘

5-22. HORIZONTAL AMPLIFIER GAIN ADJUSTMENTS. |

REFERENCE:
Service Sheets 9 and 12. |

DESCRIPTION:
The X1 and X10 functions of the main sweep are calibrated to a known standard.

EQUIPMENT: |
Time-mark Generator ............... . e e e e e e HP 226A

PROCEDURE:
Adjust horizontal amplifier gain as follows:

a. Set'1744A controls as follows:

Coupling (Channel A) ............o i PP 500

VOLTS/DIV (CRANNEL A). .o oot ettt ettt ettt et e ettt ettt et r e aeass 5
Delayed TIME/DIV ... i ittt ettt e .05 pSEC

b. Adjust harizontal position control until intensified spot ig exactly on sec_pnd vertical graticule line.
NOTE -
A slight reduction in intensity may be helpful.
¢. Set DELAY cqntfbl to 9.00. | V
| d. Adjust ATR93, X1 gain, until intensified spot is on 'lOfil vertical ‘gratiélxle line 'flrom left.

e. Set DELAY control to 1.00 position.

\
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f. Repeét stepé b through e until intensified spot is on second vertical gtéti.cule line when DELAY control is at1.00
position and is on 10th vertical graticule line from left when DELAY control is at 9.00 position.

'ADJUSTMENTS

g. Connect time;mark generator to channel A INPUT connector.
h. Set time-mark generator for .5 uSEC time markers.
i. Set MAIN TIME/DIV to .5 uSEC.

j. Using horizontal POSITION control, align time markers with vertical graticule lines.

k. On main sweep assembly, A8, adjust .05-2 uSEC, A8R43, for exactly one time marker per division (over center
' 8 divisions of CRT).

l. Set horizontal sweep mode control to MAG X10.
- m. Set time-mark generater for ”.05 uSEC time markers. -
n. Using horizontal PQSITION control, align one time marker with second left vertical graticule line.

o. On horizontal sweep assembly, A7, adjust A7R117, X10 gain, until one time marker coincides with second left
~ vertical graticule line and one time marker coincides with ninth right vertical graticule line.

5-23. X10 AMPLIFIER BALANCE ADJUSTMENT.

REFERENCE:
Service Sheet 12.

'DESCRIPTION: ‘ |
The X10 horizontal amplifier is adjusted so that the display remains at center screen when X10 mode switch
is engaged.

EQUIPMENT: | ‘ |
Time-mark Generator..... e e e e e e e HP 226 A

PROCEDURE: '
Adjust X10 amplifier balance as follows:

a. Set 1744A controls as follows: ' \

Coupling (Channel A) ....... ................................. P 500
VOLTS/DIV (Channel A) . ...ttt e e i, 5
Main TIME/DIV ..................... e e e e 1 uSEC

b. Connect time-inar}( generator to channel A INPUT connector.
¢. Set time-mark generator for 5 uSEC time markers and observe three time marks.

d. Usin'g hoxjvi%zonta‘vl POS!'I‘ION control, center middle time marker op CRT screen.

|

e. Engage MAG X10 switch and adjust mag center A7R105 to a)gain center time mark.

!
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ADJUSTMENTS
5-24. HORIZONTAL LINEARITY ADJUSTMENY. |

REFERENCE:
Service Sheet 12.

DESCRIPTION:

The horizontal output aiaplifier is adjusted for best overall linearity.

EQUIPMENT:

Time-mark Generator .. ...........oooiiiiiiii it

PROCEDURE: |
Adjust horizontal linearity as Tollows:

a. Connect time-mark generator to channel A INPUT.

b. Set 1744 A controls as follows:

Coupling (Channel A) ........ccvviiiirieiiinnnnnns. e e,
VOLTS/DIV (Channel A).......... e e
Main TIME/DIV ..ot i [ PR
MAG X10. ...t es A, e eseonasonsnssnosennnes

c. Set time mark generator for 10 ns markers.

d. SetLin 1, A11R10, and Lin 2, A11R15, fully cw.

....................... HP 266A

P 0 s J TS ) 1 O
..................... engaged

e. Adjust both controls, a little at a time, for best overall linearity in center 8 divisions of unmagnified sweep

(center 80 divisions of magnified sweep).

5-25. PRELIMINARY MAIN SWEEP CALIBRATION.

REFERENCE: .
Service Sheet 9.

DESCRIPTION: ;
The main time base is adjusted to a known standarl.

EQUIPMENT:

Time-mark Generator ...... F A e

PROCEDURE: . .
Accomplish preliminary main sweep calibration as follows:

a. Connect time-mark generator to channel A INPUT connector.

....................... HP 226A

b. Set Main TIME/DIV and time-mark generator as indicated' in table 5-3 and make adjustinents to obtain one

marker/division (over center 8 divisions of CRT). )i

Table 5-3. Prelimincry Main Sweep Calibration

5-12

MAIN TIME/DIV | Time-mark
Settings , Generator Settings Adjust
1 uSEC | o lps A8R43
10 uSEC ' 10 us A8R12
1 mSEC 1 ms A38R13
- 50 mSEC : 50 ms A8R14
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5-26. DELAYED SWEEP ADJUSTMENTS.

REFERENCE:
Service Sheet 11.

DESCRIPTION:

The delayed sweep time base is calik  ‘ed to a known standard.

EQUIPMENT:

TIMeEe-MATK Generator . ..ottt e e e e e e e e e e e e e e

PROCEDURE:

Adjust the delayed sweep ranges as follows:

a. Connect time-mark generator to channel A INPUT connector.

'b. Set 1744 A controls as follows:

Coupling (Chanmnel A) ... e e e e e et 504
- VOLTS/DIV ... e e e e e e e e e e e b
Sweep Mode . ... e e P DLY’T

c. Set time-mark generator, main TIME/DIV, and delayed TIME/DIV as indicated in table 5-4 -and make
necessary -adjustments. If necessary, compromise so that all ranges controlled by particular adjustments are

in 