Errata
Title & Document Type: 1722A Oscilloscope Operating and Service Manual
Manual Part Number: 01722-90907
Revision Date: June 1977

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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MODEL 1722A
. OSCILLOSCOPE

(lncludlng Options 001, 003, 011 091, 092 093,
095, 096 and 101) :

SERIAL NUMBERS

Thxs manual applies directly to instruments with serlal«,
numbers prefixed 1715A. y

With changes described in Section VII, this manual also
| , apphes to instruments w1th serial numbers prefixed from
e 1429A through 1643A

For addmonal information about serial numbers, see IN- /

STRUMENT AND MANUAL IDEN"I‘IFICATION in
Section 1.

HEWLETT-PACKARD COMPANY/COLORADO SPRINGS DIVISION
1900 GAHDFN OF THE GQDS HOAD COLORADO SPRINGS, COLORADO, U.s. A,

»
’

- | Manual Part Number 0i722-90907
| Microfiche Part Number 01722-908(7
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11, INTRO'DUCTION’" B ©_ Two Model 10017A Voltage Divider Probes

« Model 1722A.
~concerning physichl and operatmg charactenstlca of Impedance Converters to \thé basic Model 1722A.

) | -8 ACCESSORIES SUPPLIED ‘ - MHz Probe to the basnc Model 1722A.

Model 1722A © L 0 S L l S Genera,l”lnformation‘
oo Y. SECTIONI - .
' GENERAL INFORMATION o I |

; ' o
V A
v . . .
' "
l ! .
BT :
Al s ' . |

" One Blue Light Filter, HP Model 10115A !

~1-2." The Hewlett Packard Model 1722A Oscll]oscope o One Front-panel Cover, HP Part No. 5040-0516 N
(iB A genera] -purpose, wide-band oscilloscope designed D -One Vinyl Storage Pouch HP Part No. 1540-

for benck ov field service. It provides accurate mea- 0292 ;

surements of high-frequency signals and fast rise time One 7.5-ft Power Cord, refer to Sectwn I1 for HP
_pulses with 10-mV/div vertical deflection capability - Part No.

ovér the full 275 MHz lgandwndth Input impedances of :One Attenuator Resistor Kit, HP Part No.

either: 50 ohms or 1. megohm permits impedance . 5080-9696

; selection that best meets measurement application. 1-10. ACCESSORIES AVAILABLE

Its low shunt capacztance of less than 11 pF reduces

,phase shift and slgnal loss in pulse or cw measure 1-11. The following accessories are¢ available for the
/ments. . | ‘ _ ' Model 1722A: E \
S . ' ' Model 10014A Voltage DlVlder Probe /
- 138 In addltlon the 1722A can make both voltage Model 10016A Voltage Divider Probe
“and time measurements without having touse the CRT -Model 10020A Resistive Divider Probe Kit
~ for ‘Guantitative measurements. Instead, the CRT Model 1120A 500 MHz Active Probe g
/" becomes a null indidator and all pertment data can be Mode] 1125A Impedance Converter Kit, |

obtarned from the LED (light- emlttmg diode) readout. . ' Model 10491TA Rack Mount Adapter

1-4. This manual contains, installation and Operatlng ‘1 12 OPT|ONS

a instructions, as well as maintenance information for.

‘ the 1722A. Instrument specification and procedures 113, Standard options are modlficatwns installed on
- for -verifying proper. operation are inciuded. Pro- HP instruments at the factory-ind are available on
cedures are also mcluded for adjusting the instru- request The following options extend the usefulness '
ment to its performance specifications.. Schematic - 0l the Model 172?A
" diagrams, the theory of operation, and troubleshootmg ) y ,
information are prnv1ded for nse. in mamtammg the ,O.'TION 001. This optibn supplies a fixed ac power
~ instrument. W o ~cord in place of the normal detachable power cord.

I8
[

;o The option: consists of the standard instrument modi-
1-5. This section of the manual contams performance & fied by the addition of a power cord adapter plate (HP
specifications for the 1722A, and a list of available ~"Part No. 01720 03201) and a power cord'(HP Part No.

. options. It also lists accessories that are available. 8120-1202).

Instrument and manual 1dént1ﬁcatlon mformatlon are

)

~also included. EER : \ OPTION 003. This optlons supphes two rear panel con-

‘ o | ‘ " nectors for probe power. The option consists of the

1-6. SPEClFICAT/IONS. - staindard instrument and assembly A25 (HP Part No.

| . - o 01720-66516). Refer to Sectlon VII for additional infor-
1.7. Table 1-1 is a complete list of the Model 172ZA matlo . S
critical specifications that sre controlled by.tolerances.

Any ehlanges in specifications due to manufacturing,”  OPTION 0’1 ‘Replaces standard P31 phosphor CRT"
desigrn, or traceability to the 'U.S. National Bureau (V1) with internal graticule P11 phosphor CRT (HP
of Standards are included in table 1-1 or on a manual Fart Ne. 5083-4042). The option also replaces as the
change sheet included with this manual. The manual standurd assembly Al4 with optnonal assembly Al4

" and . manual change sheet (1f any) supersedes all - (HP Part No. 01720 66531). .

previous information concernmg specifications of the . | B .
'z‘able 1-2 contains general information OPTION 091. This option-adds two Model 1125A Probe

the 1722A | . y
OPTION 092, This. ‘gption adds one Model 1120A ‘90() o

9. The followmg accessones are supp ed w1th the "‘OPTION 093. ’I‘hls optlon adds two Mode! 10020A
Model 1722A: S | o \ "v*Remstor va:der Klts to the baslc Model 1722A. |
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Genera‘l In‘fo‘rmat“ion: C

'OPTION 095 'I‘hls optlon adds two ‘Model 10014A
10:1 Voltage /DlVlder Probes to the basic Model 17224,

OPTION 096. This optlon adds two Model 10016B

'IO 1 Voltage Divider Probes to the Basic Model 1722A.

OPTION 101. This optlon adapts the Model 1722A for
use: with HP Model 1607A Logic State Analyzer’ to
provxdt both dlgltal and ‘analog analysls Refer to
Section VII for addltlonal mformatlon ’ _

! ‘ ‘(gl :

1- 14 msrnumsm' AND MANUAL IDEN-
TIEICATION. . |

1-15. Instrument 1dent1ficatlon by semal number is

located on the rear panel. Hewlett-Packard uses a .

Table 1-1. Specifications

L . v ) ' b
i

“’two sectlon senal number consnstmg of a four digit

~prefix and a five- dlglt suffix, separated by a letier

Model 17 2A |

‘desugnatmg the country in whlch the mstrument was:

manufa ctured.
Japan. U= Unlted ngdom )

1 186. | '[‘hls manual applies to instruments with a serial
‘prefix number as shown on the title page. If changes

have been made in the instrument since this manual

was printed, a "Manual Changes” supplement supplied
with the manual will define these changes. Be sure to

record these changes in your manual. Backdating

information in Section VII adapts the manual to instru-

ments with serial numbers lower than that shownon the .

title page.- 'Part numbers for the manual and the

(A=US.A; G=West Germany; J= |

microfiche copy of the manual are also shown on the

title page

VERTICAL DIQPLAY MODE

Lhannel A channel B channels A and B displayed
alternately on successive sweeps (ALT); channels A
‘and B display<d by switching between channels at ap-

(CHOP); channel A plus channel B (algebraic addltlon)

VERTICAL AMPLlFIERS 2).

signal.)

AC-Coupled: approx 10 Hz to 275 MHz,

prox 20 MHz.
RISE TIME: <1'3 ns (calculated by Ty =

width in MHz). .
DEFLECTION FACTOR

- in 1, 2, 5 sequence. +2% attenuator accuaracy.
Vomler continuously variable between all ranges; ex-

in CAL position,

‘pushbutton..
trigger.

- connector and grounds amplifier input.

INPUT RC (SELECTABLE) |

AC and DC 1 megohm
pF.

50 mV ranges and <1.15:1 on all other ranges.
MAXIMUM INPUT ‘
'AC and DC: 250 V (dc + peak ac) at 1 kHz or less
50 Ohm 5 V rms or +250 V peak whlchever is less.

prox 1 MHz 'rate" w1th blanking 'during switching

BANDWIDTH (<3 dB down from a 6 div reference

DC-Coupled: de to 275 MHz in both 50 ohm and high
impedance input modes. . » o

'BANDWIDTH LIMIT: limits upwer bandw1dth to ap:,
0.35/Band-

Ranges 10 mV/div to 5 V/div (9 cahbrated posrt!ons)
* tends maximum deflection ‘factor to at least 12.5

V/div. Front panel light indicates when vermer isnot
POLARITY: channel B n‘ay be inverted, front panel

SIGNAL DELAY: inpu! signzls are delayed sufficiently
{” to view leading edge of lnput pulse without external

INPUT COUPLING: selectable, AC or DC, 50 e/hms
(dc), or ground. Ground position disconnects input
2‘7) shunted by approx 11

50 Ohm: 5 .,o ohms 2%; VSWR, <L.3:1 on 10, 20, and

. A+ B OPERATION |

Ampilifier: bandwidth and deflectlon factors are un-
changed. Channel B may be inverted for A~B oper-
ation. ‘

Differential (Aa-B) Common Mode CMRR is at least
40 dB from dc to 5:MHz decreasing to 26 dB at 50
MHz. 'Common moede signal amplntude equlvalent to
.12 cm with one vemler ad)usted for optimum rejec-
tion. :

TRIGGER SOURCE ,
Selectable from channel A channel B or Compo

site. ‘ W
CHANNEL A: all dlsp]ay modes tnggered by channel
A signal. |

CHANNEL B: all dlsplay modes triggered by channel B

B signal.

COMPOSITE: all dlsplay‘ modes triggered by, dis-

. played signal.

CHANNEL A INPUT - Dt VOLTS

DISPLAY light emitting diodes (LED).

NUMBER OF DIGITS: 3-1/2.

DISPLAY UNITS: 0 exponent indicates volts —-3 ex-
ponent indicates millivolts. ‘

X1 RANGE: 95 mV to 47 V full scale vertlcal deflec-
tion (10 mV/dxv to 5 V/div).

X10 RANGE: 0.95 Vi'to 470 V full scale vertical deflec-
tion ( 100 mV/div 'to 50 V/allv with X10 probe}i '

ACCURACY: +0.5% reading 0.5%
‘scale = 10 cm), 20°C'to 30°C. |

STABILITY: temperature coefficient, =+0.02%/°C,

INPUT IMPEDANCE: X1 range, 1 megohm shunted
by approx 11 pF; X10 range (with X10 probe) lO
megohms shunted hy approx 10 pF‘

SAMPLE RATE: approx 2/s. . ¥

RESPONSE TIME: <1 5/ -

REFERENCE SET: meter may be zeroed permlttmg dc -

voltage measurements with respect to any voltage
within selected range. Dirift may be ehmmated by the
REF SET control.

OVERRANGE: ﬂashmg dlsplay mdlcates overrange

condmon .

i)

full scale (full

i
'
. I
’ '
. I
)
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. " General Informaation '/

. Table 1- 1 Speczfzcatzons (Cont’d) o \

CHANNE‘ A POSITION VOLTS ,

- (Channel A vernier in CAL detent.) With the following
exceptmns ‘specifications are the same as Channel A
Input - DC Volts. |
MEASUREMENT: dc substitution method .csmg chan-

nel {‘ ‘position control to letermine voltage of any

point on displayed waveform usmg any gratxcule

. line as reference.

BANDWIDTH' dc to 275 MHz (<d dB down from a

6.div reference signal)..

DYNAM!C RANGE: t6 cm from ground referenced to
center screen.
'REFERENCE SET: metcr may be zeroed perruts in-

stantaneous voitage measurements with respect *o
- any voltage within selected range.

ACCURACY: :1% reading 0.5% of' \full scale (IOXM

the volts/dlv range) measured at dc

CHANNEL A POSITION — O

..(Channel A vernier out of CAL detent.)
MEASUREMENT dc = substitution method using
/channel A position control ‘o determine percent of

‘any waveform point with respect to user defined 0

and 100% points.

"'RANGE 0 to £140% (calibrated -with vermer so that

100% equals 5 div).
ACCURACY: £1%. . ‘
ZEF.O REFERENCE: meter may be zeroed 'to’ perm1t
percent measurements w1th respect to any wave-
- form point. PR

VERTICAL OUTPUT

AMPLITUDE one division of vertlcal deflection pro-

"duces approx 100 mV output (dc to 50 MHz).
CASCADED DEFLECTION FACTOR: 1 mV/div with
both vertical channelsset to 10 mV/div. |
CASCADED BANDWIDTH: dc to 5 MHz with
bandwidth lr.mlt engaged. \ :

SOURCE HESISTAN(‘E approx 100 ohms.

‘SOURCE SELECTION: trigger source set to channel
A selects channel A output; trigger source set to
channel B selects channel B output.

| HORI?ONTAL DISPLAY MODES

- Main, main intersified, mlxed delayed mag XlO
~ and X:Y. | AR

Vemlew contmuously t\meble between all ranges ex’ Do

‘tends slowest sweep to at least 1.25 s/div. Vermer

uucahbrated lizlit mdl -dtes when vemler is not i in
CAL posntlon

Magnifier: expands all sveeps by a,favtor of 10, ex ,‘ s

tends fastest sweep to ] ns/dlv

SWEEP MODE

Normal: sweep is tuggewd by mternal or exten al
signal.

Automatic: bnght basr nme dlspnayed in . absence nf

- .input signal rrom 10 ns/div to 20 ms/div. Tnggenng

is same as normal above 40 Hz. Normal trigy;ering i8
generally required for sweep speeds from 50 ms/div
to 0.5 s/div. 3
Single: in Normal mode; 3 veep occurs once with sarne
-triggering as normal, reset pushbutton arms sweep | .
~ and, lights indicator; ir Auio mode, sweeyp aceurs |
" once each time Reset pushbutton is pro:,sed

IMAIN TIME BASE THIG(:ER!NG
INTERNAL dc to 50 MHz on sxgnals causmg 0.5
lelswn or'mora vertical deflection, mcre,asmg to:

-1 divi ndn of vertical deflection at 300 MHz. in all a |

displdy modes. Tnggermg on llne frequency is also
selectable.

. EXTERNAL: dc t. 100 MHz on sngnals of 50 mV p-p

or more increasing to 100 mV p-p at 300 MHz.

EXTERNAL INPUT RC: apvrox 1 megohm shunted
oy approx 15 pF.

TRIGGER LEVEL AND SLOF’E

lnlernal at any pmnt on tha- vertical waveform dis-
played.

External: . continuously variable from +1.0 V to --1 NV
“on elther slope of the trigger slgnal +10 V to—10V
in divide by 10 mode (+10). -

Maximum Input: 250 V (dc + peak ac) at 1 kHz or less

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

AC: attenuates signals below approx 10 Hz.

LF Reject: attenuates signals below approx 7 kHz.

HF Reject: attenuates signals above approx 7 kHz.

TRIGGER HCLDOFF: time between sweeps con-
tinuously variable, exceedmg one full sweep from 10
ns/div to 50 ms/div.

MAIN INTENSIFIED
Intensifies that part of main time base to be ex- |
panded to full screen in delayed time base mode.

MAIN TIME BASE Time interval controls adjust position: of intensified |
SWEEP ¥ ~ portion of sweep. Rear panel intensity ratio
| Ranges: 10 rs/div. to 0. 5 8/ dW (24 ranges) inl,2 5  control sets relatwe intensity of brightened
 sequence. *'ﬁ? g segment. | /
A"F““?Y.  DELAYED TIME BASE | '
' _  SWEEP
. Main S\neop - Accuncy (0°C to 55°C) Ranges: 10 ns/div to 20 ms/drv (20 ranges) in 1, 2, 5|
Time/Div. x1 xT ‘sequence.
| — Accuracy (0 to 55°C) same as main time base.
" 10 ns to 50 ns ”13% | .1.5% ] Magnifier (0 to 55°C): same as main time base.
- W0nsto20ms +2%" 3% .
- ¥" 50- ms to 058 | 3% +3% | DELAYED TIME BASE TRIGGERING
b y | INTERNAL: same as main time base except ‘there i is
2 no Line Frequency tnggermg
B | L 138
2 SR | S




" General Information

PO
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0+ % . Model1722A

S?ARTS AFTER DELAY; delayed sweep automatl-
cally starts at end of delay period.

| . e able at end of delay period.

- or mo:?, increasing to 100 mV p-p at 300 MHz.- .
I Maximum Input 250 V {de + peak ac) at 1 kHz or less.

by approx 15 pF.
TRIGGER LEVEL AND SLOPE

played when in triggered mode.

.+ | External: continuously variable from +1.0 V to —1.0 V
|  on either slope of the ¢ gger signal, +10 V to — 10V

1 in divide by 10 mode (+/1G). .

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

AC: attenuates signale below approx 10, H/

LF Reject: attenuates signals below approx 7 kiz.

HF ne]oc'i: attenuates gignals above approx 7 kHz.

TIME INTEHVAL o o -

" Delly Time: first marker may be posxtmned anywhere
from. 0,6 to 10X of the main TIME/DIV settmg of

- 20n8 to 0.5 s (mlmmum delay is 50 nis).

Delay Jitter: refer ta 'Sime Interval Measurements,
Stabxhty

TIME INTI:RVAL MEASURLMENTS

Function: me isures time interval between two events

on channel ‘A (channel A display); between two
events on channel B (channel B display); or betw/»en
two events starting from an event on channel A and
ending with an event on channel B (Alternat. dis-
play). vl

Display Uinite: O(s); —3(ms); —6(us); or —9(ns).

Rasoiution: intervals <1 cm, >0.01% of full scale; in-
‘tervals >1 cm, >0.1% of full scale; maximum dls
“play resolution, 20 ps.

Stobllity (0°C io +55°C): short term, <0.01%.

. Temperature, +0.03%/°C deviation from calibraticn
temperature range.

Tablp 1-1. Spec:fwatzons (Cont'd) "

TRIGGER: with' delayed trigger level control out of |
detent (Starts After Delay) delayed sweep 18 tngger—
EXTERNAL: dc to 100 MHz .on signals of 50 mV p-p, §

EATERNAL INPUT RZ: approx '] megohm shunted ‘

inteinal: at any point on the vertical Waveform dis-

“completes the sweep at the faster delayed sweep. Also |
~ operates in single sweop mode. 1

. .
. ¢
i
O
|
-

Ly o

Acf-umcy
" Nain Tlme Accur&cy
~ Base. Setllng‘ .(+20°C to +30°C) -
190 ns/dlv »o .20 | +0.5% of measurement.
ms/dlv ‘ $0.02% of full scale for | o
4 : ‘measrirements <1 cm. For - g
measurements >1 cm, +0.5% !
of measurement +0.05% of full -
scale. » |
50 na/div* +0.5% of measurement
' +0.06% of fu:! scale.
20 ns/div* , 30.5% of measurement
o | 10.15% of full scale. -
50 ms/div £3%. )
to 0.5 s/div
*Starting after 60 ns of sweep. ) ) |

RECIPROCAL OF TIME INTERVAL

MEASURZSMENTS (1/TIME)

Functlon: calculates and dlsplays the, recxpmcal of the
measured time 1nterval ,'V

Display Units: 0 { Hz) 3 (xliz) 6 (MHz).

Accuracy: same as Time Ilnterval Measurements.

Resolisiion: same as Time Interval Measurements.

Stability: same as Time Interval Measurements.

MIXED TIME BASE

" Dual time base in which the main time base drives|
the first portion of sweep and the delayed time base \‘1

X-Y OPERATIOM “ '\
BANDWIDTH ' o o
Y-axis (chaunel A): same as channel A. \
X-axis (channel B): dc to >3 MHz. !
DEFLECTION FACTOR: 10 mV/div to 5 V/div (9
calibrated positions) in 1, Z, 5;sequence.
PHASE DIFFERENCE BETWEEN‘CHANNELS
<3° dc to l MHz _ n
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_General. Information

Ta@lc 1- 2 General Informatzon -

: CATHonE nAv TUEE AND comnoa.s

potentla! aluminized P31 phosphor
GRATICULE 6 X.10 div internal graticule. 0.2 sub-

. axes. 1 div ='1 ¢m. Rear panel adjustment aligns
trace with graticule, Intemal flood gun gratlcule
1llummatlon -

BEAM FINDER: returns trace to CRT screen
regardless of se*hug of horizontal, vertxcal or inten-

sity controls. .
INTENSITY MODULAT'ON 5 V

',\,_

50 ns width

- MHz for normal intensity y. Input R, 1 kQ £10%. Maxi-
‘mum input +10 V (dc + peak ac). .
AUTO-FOCUS: automatically maintains beam focus
with variations of intensity.
INTENSITY LIMIT: avtomatically limits beam current
“to reduce possible CRT damage. Circuit response
| time ersures full writing speed for v1ewmg low daty
1. cycle, fast rise time pulses

|
Yo ,
=

/\T TV

'REAR PANEL CONTROLS astlgmatlsm pattern

TVPE _post accelera!or approx 20.5 kV acceleratmg :

- division markmgs on major horizontal and vertical

pulse blanks trace of any ntenslty, useable to 20 -

. 1

mam/de]ayed mtens1ty ratio, and trace align."

-GENEP" . 2
"HEAR PANEL OUTPUTS main and delayed gates,
—0.7V to ~1.3 V capable of supplying approx 3 mA.
CALIBRATOR 1 kHz +15% square wave; 3 V p-p
£1%; rise titne, <0.1 us.
POWER: 100, 120, 220, 240,
‘Hz; 110 VA max. |
WEIGHT: net, 13.2 kg (29 Ib); shipping, 18.1 kg (40 1b). |
. OPERATING ENVDRDNMFNT temperature, «0°C  to :
55°C; humidity, up to 95% relative humidity at
40°C; altitude, to 4600 m (15 000 ft); vibration,
vibrated in three planes for 15 minutes each with
0.254'ram (0.010 in.) excursion, 10 to 55 Hz
DIMENSIONS: see outline drawing. | |
ACCESSORIES FURNISHED: Two Model 10017A ’Voltw .
age Divider Probes, one Model 10115A blue light
filter; ane front panel cover, one 2.3 m (7.5 ft)
power cord; ore vinyl accessory storage pouch; one
‘Operating anci Service Manual.

—10% +H%; 48 to 440

17

NOTES |

1. Dvmonsions are for general

~information only. f di-

" mansions are required for
building special enclosures,

* ‘contact.your HP Field

Enginear,

It
.t

- - 34.9 (1-3/8) . Dimensions a = in millimeters .
' : and {inches).
I . > e e .
- , / FF
o N | 3
) l ‘\\\ - P
: ) N N ~ P p
) S, -
; | . — ) )
/ : “ "' 4 . \ , Ll -
1 . i ) ‘l ‘\L “\ , +
-1~ N T i
T T =
\.\ . . ' / KE
\\ Do . |
. \
TR _ , ‘.///,
|- - 479.4 (18.7/8} —— -
- — 474.4 (18-11/16) — e el | @——- 284.1 (11-3/16) —————8~
e 517.5 120-3/8) - o |
- 9 - 569.9 (22-7/16) ~ > e 334.9 (13.3/16) - ———8>

"/ 1:5/(16 blank)
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: 21 NTRODUCT'ON

ot

o Modelvizsa . o,

ot }
\'l'

|

- ":*?nz‘.. 'l‘hls sectxon containg *nfOrmatxon and mstruc--

" tions necessary for insta'ling and mterfacmg the
Model 1722A Oscﬂloscope Included. are initial inepec-
tion' procedures, power and groundmg reqmrements
mstallatlon
packlhg the mstrument for shipment.

23 mrruu. INSPECTION

51’.‘ T}us mstrumént was’ caretully 1nspected both

 mechnically and electrically before shxpment It shiouid

"'be free. pf mars or s¢raiches ard in perfect electrical

" order upon receipt. To confirm thls the instrument
- should be inspected for physical damage incurred in

transif. If the instrument 'was damaged in transit, file

. a claim with: the ¢arrier. Check for supplied accessories -

. (listed in Soctmn 1) and’ test the electrical performance
' of the ‘instrument using the performance test pro-

| cedures outlined in Sectior V. If there is damage or |

f
' 6
-
)

deﬁcnency, see the warranty in the front of thid manual

WARNING

Read the Safety Summary ‘at 'the front
"of the marival ‘before mstallmg or
opera/tmg the mstrument

2-5 'POWER CORDS AND RECEPTACLES

HP POWF'! CABLE NU‘VIBER
mzo 0896 . 8120 1692

8120-1703 6120.2296 - | | §120-1521

T }
R I".
'

, INPUT POWER RECEPTACLE TYPES
S 17224-200-08-78

' Figure 2-1. Power (‘able (‘ m‘figuratmns- .

2-6. Figure 21 1llustrates the standard configuratlon

used for HP power cords. Tha HP part number directly j
| ‘above each drawmg is the part number for an instru-
* . ment power. cord equipped with a connector of that

. i
o

LT secnon n
R A INSTALLATION R |

instructions, and- procedures for re-

o7 7. Installation

A

\

o o & fm”“" /

. "'conﬁguratlon If the appropnate power. cord is not
" included. with the instrument, notify the nearest HP

Sales and Service Office and a replacement cord
will l/)e prov1ded |

' )
!

27. Powsn AEQUIREMENTS.

2.8. The Model \1722A can be operated from any

o ‘power source supplying 100 V, 120 V, 220 V, or 240 V
- —10% +5%, single phase 48 o 440 Hz Power dissipa-
‘tnon is 110 VA maximum,

f

PP PP POy

Instrument damage may res"lt 1f the
\_lme-voltage selection . switch ‘is not cor- ,
Arectly set for the proper mput power
source.

2-9. The mstrument is normally set at the fuctory for

- 120-vglt operation. To operate the instrument from any
- othe. dc power source, proceed as follows:

a. Verlfy that Model 1722A power cab]e is not “

connected to uny input power source.

b, Move LINE VOLTAG"‘ SELECT switch on
rear panel to 220 or ‘240 positicn. ‘

.« "Replace 1.5 Amperes LINE FUSE with 0.8
ampere fuse (HP Part No. 2110- 0020) .

source.

2-10. REPACKING FOR SHIPMENT.

2-11. If the instrument is to be shlpped to a Hewlett-

Packard Sales/Service Office for service or repair, .
* attach a tag showing owner (with address), complete

instrument serial number and a description of the
servxce requ'red

2- 12 Use xhe original shlppmg carton and packmg
material. If the original® packing material is not

avallable the Hewlett-Packard Sales/Service Office :

will provide information and recommendations on
materials to be used.
. /.

wc?;unon P -

d. Connect mput power cable to 220 or 240-Vac

o 2-1/(2-2 blank)
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Model 1722 |

" Qperation

SECTION il
OPERATIAN

31. INTRODUCTION.

'3-2. This section provides general operatlng instruc-

tions snd applications information for the Model

1722A. Included are power and warmup information,

functnonal identification of all controls and connectors,

and special appllcatlone information.

3-3. INSTRUMENT CAPABILITIES.

3-4; VERTICAL SECTION. The instrument contains

dual vertical preamplifiers for dual-channel operation.
. Each channel offers a choice of ac, high Z dc, or 50-
ohm input coupling. With the dual trace feature, dis-
plays can be gbtained on either channel A, channel B,

or-on both channels. Simultaneous dlsplay of two

signals is possible in sither chop or alternate mode of

display. A+B and A—B modes of operatlon are available, .

and an X-Y mode of operation is also provided. In the'
X-Y mode, the instrument becomes an X-Y display

with inputs thrcugh channel A (Y axls) and channel B
(X-axis). Sensitivity of each axis is controlled by the
channel A m- channel B attenuator

3-5.. "llne calibrated ethch settmgs on each vertlcal

ampllﬁer provide a deflection factor range from 10

'mV/div to 5 V/div in 1, 2, 5 sequence. The verticai

'verniers permit continuous adjustment bstween cali-
brated steps and extend the least sensitive deflection
factc: (5 V/dnv) to at l:ast 12.5 V/div. :

36. HORIZONTAL SECTION. Main horizontal ampli:
. fier eweep-speed settings from 10 ns/div to 0.6 s/div

ave available in.a 1, 2, 5 aequence The main sweep
. speed is calibrated when the SWZEP VERNIER con-

. | - trol is eet to CAL detent pusition:

" After obtammg i deelred sweep, any povtmn
/ can be expanded up to 1 ns/div with 5% accuracy
over the center eight inajor divisions (X10 magnifi-
catlon) or 10 ns/div w1th 3% accuracy. This permits
~ viewing of critical rise times or signal shapes with
increased resolution. Since main and delayed sweeps

are independent, the main SWEEP VERNIER may be -
- out of CAL detent and the delayed pweep mll etlll be

R ahbrated

'
!

interval mode of operation is usetul in makmg accurate
time interval measurements, including rise time, pulse

‘: width, period and propagation .delay. Time interval

- measurements can be made bétween two events on

. chanrel A, two events on channel B, or the time
.00 between an event begmmng on channel A and endmg |
L onchannelB .

)

R ¥ B TIME INTERVAL. MEASUREMENTS. The time

3-9. A 3-1/2-digit LED digital readout automatice‘illy,
and continuously displays the time interval between
the start of the first event and the start of the second

- event. Time interval measurements are always dis-
played in units of seconds (exponent 0), milliseconds

(exponent —3), microseconds (exponent —6), or nano-

‘seconds (exponent —9). Voltage measurements are
0) or millivolts (exponent

always in volts (exponent

._.3) | i \

3-10 FRONT- AND RE)\R-PANEL DESCR'P-
- TIONS. A

\
\‘

3-11.

on the J4lustration. \
3-12 GENERAL OPERAH’ING

TIONS. :
- 313. Before connectulg ac po\pwer to the Model

1722A, make sure the rear-panel’ line gelect switches.

are set to correspond to the volte\ge of the available

.power line. The instrument is non\nally shipped from
‘the factory set to operate from a 120-Vac source. If a

different voltage source is to be used, refer to Section

I for correct fuse type and eettmgs of the line select_

sthches

3-14. INI‘I'IAL TURN-ON To place the 1722A into

"operatlon, perform the following steps:

_a. Set INTENSITY fully counterclockwise.
'b. Set VERT DISPLAY to ALT.

c. Set tﬁgger source to A.

" d. Set vertical vernier contra!s for channel A and -

channel B to CAL detent.
' e Set B INVERT ethch to out position.

f. Set vertical couplmg for channel A and chan

* nel B to GND.

g - Set honzontal POSITION control to mldrange
h Set maxn TIME/DIV to 1 mSEC position.
i Set delayed TIME/DIV to OFF poaltlon

Se«. main SWEEP VERN IER to CAL detent.

! " ,-f»"'l‘k.\\ Set AUTO/NORM switch to AUTO.

‘Front- and rear-panel toaturee are descnbed in
figure 3-1. Description numbe\'s match the numbers

ms'rnuc- .
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'Model 1722A o . o ) e ‘ P | | ! . S S S Operation

. L

—_v
Ty

‘ ‘ | '” Ki ‘v : . o ! : N ¢ j ”! ] K ] o ) . »(, .
MAG XlO In 'X10 position, sweep /or Xin . | b 'CAL-VOLTS (X10). Measures dlsplayed \ SINGLE Selects single or normal sweep . power lamp. Lights when mput LINE sw1tch / b XlO Used with 10:1 dwxder probe. Selects,
X- Y mode, is magmﬁed 10 times. / instantaneous voltage when using X10 - - operation. | .. On. \ ’ voltage measurement range of 100 mV/
\ probe 'with respect to user defined | div to 50 V/div (for LED Drsplay pur-
DLY’D Selects delayed sweep mode for dis- reference AU'l'O)"NORM.J . -"‘Chasms ground connectlon for external poses only).
play. ! L . . oo equipment. ‘ ' -
c. UNCAL—% Direct reading of any pomt / a. 'AUTO. Automatic sweep in absence of ‘ - B7. VOLTS/DIV Selects vertical deflection factor
N{IXFD Selects mlxed sweep mode for dis- on waveform as a percent with respect trigger :‘ilgnall; triggering occurs on trig- CAL 3V. PrOVldeS 1-kHz, negatlve square necessary for calibrated measurements.
play ’ to user defined zero and 100% reference ger signals above 40 Hz. wave of 3 volts £1%. W
" points based on' five major dmsxons ; 58. vernier. Provides continuous ad]ustment of
MAIN INTEN. Intensxﬁes delayed sweep of vertical deflection. . b. NQRM. Sweep is triggered oniy by ap- SCALE ILLUM. (‘ontrols bnghtness of scule volts/div between calibrated posrtlons of
gir\t;lon c:f. in_mn sweep_:yher;) dflél%";‘d TIME/ 1o, CHAN A INPU'I‘ | | - plying trigger signal. « illumination; control also contains input, /VOLTS/ DIV swntch
“ control in any position but UiE. 19. \ A o ac power on-off switch. With control com- g ’
M,;IN Selocts mat d"vf N | o main TRIGGER LEVEL. Selects amplitude pietely counterclockwise in LINE OFF posi- 59. coupling. Selects capacntlve (AC), direct (DC),
. Selects main sweep mode for display. a. I(I\IIP l{l'leras:;gsn :;e;ag(el V(:Illt;agieh;ant cl/;%nnsll point on trigger signal that starts main sweep. tion, ac power is dlsconnected internally. or 50- oh$ coupling of ipput 18181381 GN(?
. | ; | | position disconnects input signal and'grounds
f)l(eztugxlsv?rl?ll, sll‘g(lxd:l ta(gpll:(dv:g"cl}?aﬁnill% :l: (Ii)(f)" cdoupfled) with respect to user- gom;:mtal P(?SITION C(:ixl)trols coarse and internal trigger A. Selects channel A’input #input to,vertical preamplifier.
. - efined reference. ne horizonta posxtlon of display. sngnal for triggering.
put. o ' ’ 60. POSITI
b. X10. Measures average voltage at” 10:1 TRIGGEIl HOLDOFF. Prov1des control of internal trigger B. Selects channel B input cl?ainel?\Ndlg)la;,anes vertcal posxtlon of
FOCUS Control to provxde the best focused | divider probe tip with respect to user “time between sweeps. With control fully signal for triggering. ' | |
dlSDlaY | defined refer ence. counterclockwise, holdoff time is minimum. ' “ ) 61.. AS’l‘IG., Adjusts rbundness"of writing spot.
| ‘ N : . - L | | | BW LIMIT (20 MHz). Display bandwidth o
. INTENSITY. Controls bnghtness of dlsplay. | 20. ;I‘I(la\:{:ﬂs Il;de:;urggl tlmte 15nte1 val between two SWEEP VERNIER. Provides continuous con- limited to 20 MHz. Useful for noise reduction - 62. PATT. Adjusts for uniform pattern over CRT
v ange .1 ns to o 8 . - trol of sweep time between calibrated posi-: in normal and cascade operation. ' viewing area.
BEAM FIND. Returns display to viewing v tions of TIME/DIV switch. UNCAL light jndi- : | - .
area. 21. ilr/e glz{lﬁl‘y}f;‘-‘il;;‘:t:?ln d)rf ?arll:fldl'til.r‘r’lill 3‘;‘3:13: cates when control - is out of CAL detent posi- B INVERT. Control used to invert polanty of 63. TRACE ALIGN. Adjust to align trace with
‘ ; 2 tlon : channel B signal display. horizontal graticule.
delayed EXT #10. Attenuates external triggey equal to the period. : \
. signal by factor of 10; increases external trig- 3 ' main EXT ’l‘RIG BNC connector for main ' \ . .
. . vertlcal display A. Selects channel A input 64. INTEN RATIO. Adjusts intensity of intensi-
ger range to 10 V. 22. DE.LAY. Selects delay time between start of external trigger signal. signal for display. fied portion of sweep in MAIN INTLN mode of
main sweep and start of delayed sweep. ti
delayed INT/EXT. Selects mternal or external main slope. Selects slope of m ain trig vertical dlsplay A Selects channel B input operation. |
delayed tri , . : 5 ) |
elayed sweep triggering. | 23. gfgéﬂg (;?:;s;mrzﬁilt‘;n;;nd fine controls ger signal that starts sweep. signal for display. ‘ 65. -Z-AXIS. BNC connector for Z-axis input.
) v.aelayed AC/DC Selects delay ed sweep trig- ’f main HF REJ-Attenuates mam trigger signals : |
ger coupling. / . 24. display." Voltage, fime interval, and fre- above approxlmately 15 kHz . NOTE - 66. VERTICAL OUTPUT., BNC connector for
delayed LF REJ Attenudtes fdelayed trigger quency displayed as floating point; eight- | b aln ;’llﬁ;liOOUfput dlgnal lquo Wded )
- e, FALLENUAL digit LED Display including decimal point, main LF REJ. Attenuates main trig L Engaging both channel A an + approximately By o8 SORPIEH RS
| Is b 1 tely 15 kHz. ggerslgnas ngaging both channel A and
S1gnals below app roximatety 2 - 81gn, and power of ten. below approximately 15 kHz. channel B .vertical display push- sourc? 1mpedance of 100 ohms.
delayed HF REJ. Attenuates delayed trigger 25. "delayed TRIGGER LEVEL. Selects amplitude (bal;tt:;r a? xﬁi?m:)ez;l;tlm A+B 67. MAIN GATE. BNC connector for main gate
signals above approximately 15 kHz. " point on trigger signal that starts delayed NOTE g ) dispiay. output to external equipment. "
_sweep. ,
delayed slope. Selects slope of delayed trig- . - ‘ -
er signal that starts swee o i | L LINE trigger is selected by 2 68. DELAYED GAT.lZ. BNC connector for delayed
ger s1g P, 26. delayed 'Y'IME/DIV. Controls sweep tim ' ‘
o " MIXED and DLY'D sweep mo desp conte lln engaging both HF REJ and LF - ALT. Displays each channel on alternate “ gate output to external equipment.
16. delayed EXT TRIG. BNC connector for delay- tensified : P i “REJ pushbutton switches simul- sweeps. ‘ ‘ - o
ed exterpal trigger sienal input. | intensified portion of sweep in MAIN INTEN | taneously | , o ‘ | | o - -
B gger sig P sweep mode : , 69. PROBE POWER. Connectors for supplying
. ‘ ‘ - o - 54. CHOP. Displays each charnnel by switching power to dynamlc robes when Optlon 003
17.* CHAN A (REF SET). Zeroes voltmeter dis- " 97. madin TIME/DIV. Controls sweep time in . : - between channels at' approximately 1 MHz | installed. P
. play‘, permitting dcd voltage measurements " 'MAIN sweep mode. - p l ;,‘"" 40. main AC/DC. Selects main sweep trigger ‘ rate. | | '
-, with respect to any desired reference voltage ‘ coupling. , | ' ‘ R T
| thhm selected range. . | : o | | | + 55 INPUT. BNC connector for channel A input - 70. LINE FUSE. AC power Input fuse. |
oo L - 28. UNCAL light. Refer to step 35. - 41. main INT/EXT. Selects internal or external . signal. | ‘ o | |
| 18 CHANA POSN N - .,,v“( ' ' A mam sweep triggering. . . - . ‘ o | " o | . S
r ‘ ,, , " . ‘ B 56. X1/X10. - : 71. power connector. AC power input connector.
O a CAL-VOL’I‘S (X1). Measures dleplayed . RESET. Resets sweep in SINGLE sweep - 42. main EXT +10.  Attenuates external trigger - ) ” o
P ‘“Sta(‘l‘tt‘i‘neg“s f""“age with respect to ~ *  mode; reset light indicates when sweep is signal by factor of 10; increases external trig- a. XI. Selects voltage measurement range 72." LINE VOLTAGE. SELECT Selects 100/120/
' - user delined reierence armed. ., o o | | ger range to *10 V. of 10 mV/div to 5 V/div, 4  220/240 Vac input operatlon
\ | B | o - S o s I . Figure 3-1.
2 . ‘ ’ “ g ' ' ' ! , - Controls and Connectors (Sheet 20f 2)
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. Set mam INT/EXT tngger swrtch to INT.

Set LIN17“ switch to ON and allow 30-mmute :

warmup perr.od

n. Set INTENSITY‘for just visible frace.

3-15. TRACE ALIGN ADJUSTMENT. 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 location, trace alignment should be checked

and adjusted if necessary. To ahgn the trace, proceed
 as follows o

a. Perform initial turn -on, paragraph 3-14. ¢

h. Using channel A POSITION control position |

trace on center honzontal graiicule line.

C. Usmg non- metahc alignment tool, adjust

TRACE ALIGN screwdriver adjustment (rear nanel)f.
untll trace ahgns wrth horizontal graticule. :

3-16. FOCUS AND.ASTIGMATISM ADJUSTMENTS :

To adjust focus and astigmatism, proceed as follows

wise.
b. Set LINE switch to on posltlon '
. Set channel A controls as follows

VOLTS/DIV........ e, L m

Coupling........... e e GND
VERT DISPLAY ...... P A
Vernier ............ e fully cw
Triggerselect .................. e ‘B
POSITION ............... e as reqmred
HORIZ DISPLAY...‘....’ ....... RN XY

d Set INTENSITY to observe spot

| e. AdJust front- panel FOCUS control and: astlg-
matism adjustment A14R74 for best defined spot

3-17 TIME INTERVAL ZERO ADJUSTMENT. To zero

the analog amplifier with the LED dlsplay, proceed
as follows: |

a. Perform initial turn- on, paragraph 3 14

b. Connect slgnal to be measured to channel A

INPUT connector. , |
c. Set channel A VOLTS/ DIV control as required.
d Engage MAIN INTEN: pushbutton swntch

e. Engage INTERVAL TIME pushbuttrm swrtch. -

a. Turn INTENSITY control fully counterclock )

 Model 1722A

, NOTE
" If only one spot is observed, engage time
interval DEC/INC COARSE sthch until

second spot is observed. " e

; )

f Set main and delayed TIME/ DIV controls’for

desrred dlsplay Observe two 1ntensxfied spots.

sero, | |
h. 'l Engage DLY'D pushbutton switch.

1 Adjust A2lR5O until the two observed wave-
forms are superimposed.

NOTE |
A21R50 is accessible through hole in nght
side of top cover.

3-18. OPERATOR'S CHECKS.

3-19. Operation of the 1722A may be checked without
additional test equipment by using the CAL 3 V out-
put as a signal source. These functional checks will

. verify properoperation of display modes and the front

panel controls.

3-20. . Operator 8 checks must be performed in the
sequence given. Do not attempt to start a procedure
in midsequence because succeedmg steps depend on
control settings and results of previous steps. If any
of the results are unobtainable, refer to Section V and
the schematics at the rear of this manual.

a. Set 1722A controls as follows:

CHANNEL A o

w VOLTS/DIV. .ot iviiennenns 5
Coupling.............coiivnvinninnes .. DC

" Vernier ......... e .. CAL
POSITION .........ovvvnennn. as required
VERT DISPLAY...............ocvvnhns .. A
B INVERT ............................ out

CHANNEL B '
VOLTS/DIV......c.i s, N/A
Coupling..........ccovvivieninneinnn, N/A
Vernier ......covvivineiv i fieninnes, N/A
POSITION .....ciiiiiiinieeenen, N/A

TIME BASL I ,
. Horizontal POSITION ......... .asrequired
SWEEP VERNIER ".................. . CAL
HORIZDISPLAY.............0vvets MAIN
Main TIME/DIV ......... e 0.5 mSEC

" Delayed TIME/DIV............. .. 10nSEC

" AUTO/NORM....................,. AUTO
Main trigger ........ feveineenn S INT
Main slope +/~= . ............t. Ao, +
Delayed slope = i A FUSE
Main TRIGGER LEVEL....:.. as requlred .
Delayed 'l‘RIGGER LEVEL .<... ccw detent
TRIGGER HOLDOFF ................. . CCW

"MAGXIO..‘....‘..‘.._. ........ PR v... out

TR

g. Using DEC/ INC controls, set LED display to




lv9

o ‘Model -1722A,

b Sét INTENSI'I‘Y FOCUS, and POSITION

‘ controls for desxred baseline dlsplay

/

INPUT.

d. Adjust main .TRIGGER‘-VLEVEL for stable dis-
play. Observe six positive-going .pulses with leading
edge of first and sixth pulse on first and 11th vertical
graticule lines respectively (+10%). : ‘

e. Set HORIZ DISPLAY for MAIN INTEN
operatlon | : /

\

f. Setdelayed TIME,/DIV to0.2mSEC. Intenélfiéd

- portion.of :sweep should cover 4 to 5 divisions.

g Adjust DELAY control until intensified portion
is centered on CRT

Observe that intensified portion is expanded to full

| 10 divisions.

i. Set HORIZ DISPLAY for MAIN INTEN
-operatlon

Vary DELAY control and observe that intensi-

fied portion moves smoothly along display.

k, Set delayed TIME/DIV control to 10 nSEC.
. Rotate SWEEP VERNIER counterclockwise

- to stop. Observe 15 or more pulses between first and
: llth gratlcule hnes .

”

m. Disconnect calibrator signal from vertical

- channel A IN PUT connector.

n. Set mém TIME/DIV to .1 SEC

‘0. Set main TRIGGER LEVEL control to full
clockwxse position.™

p. Set AUTO/NORM sthch to NORM.
q Select SINGLE operatlon

Press RESET pushbutton switch. Observe no
sweep .

8. Rotate main TRIGGER LEVEL to full counter-

clockw:se position. Observe one sweep, RESET mdl-

cator goes off aften‘ sweep.

t'. ’S‘et AUTO/NORNI switch to AUTO. *
1. Press RESET pushbutton sthch Observe

‘ one sweep : ' , AN

!

c. Apply CAL 3V output dn“ectly to channel A

: 3-21. OPERATING INFORMATION.

3- 22 The . followmg paragraphs provide additional
information concerning use of one specxal funct;on'
over another.

3-23. AUTO VERSUS NORM. In AUTO operatlon
there will always be a recurrent sweep, except in trig-
ger operation. A trigger of 40 Hz or higher overrides
AUTO operation and produces a stable presentatlon
Adjustment of main TRIGGER LEVEL control fmav
be necessary for a stable display. If the tngger‘ is
40-Hz or less, NORM operatlon must be used. A trig-
ger signal is always needed in NORM operatxon to

| generate a sweep.

Operation

3-24. In delayed opﬁratlon the delayed sweep is |

“armed at the end of the delay time established by the

DELAY control. When the delayed TRIGGER LEVEL
switch is out of detent position, the delayed sweep is

" started by the first trigger signal after the delay time

h. Set HORIZ DISPLAY for DLY'D operation. -
. providing the delayed TRIGGER LEVEL is adjusted

established by the setting of the DELAY control

for a stable display. In this mode, the delay time is
longer than that set by the DELAY control, In starts

immediately after arming.

3-25. AC VERSUS DC. AC,,coupling removes the dc
level of trigger signals and attenuates signals below
10 Hz. For example, if the trigger signal contains

a dc voltage component, extreme levels can cause,

the signal to mdve out of trigger level range of the
1722A and lose the trigger operatlon |

3-26. DELAYED SWEEP. After obtaining a desired
sweep, any portion can be expanded up to 1 ns per
division with 5% accuracy over the center eight major
divisions (X10 magmficatlon) or 10 ns per division with

, 3% accuracy. This permits viewing of critical rise times

or signal shapes with increased resolution. Because the
sweeps are independent, the main VERNIER may be

" after delay mode (detent position), the sweep starts -

out of CAL detent and the delayed sweep will still be

calibrated. )

¢ '
3-27. Sweep jitter can be reduced by use of delayed
trigger operation. By rotating the delayed TRIGGER
LEVEL control out of detent, the delayed sweep starts
on a new trigger. This reduces jitter that has accumu-
lated since start of the main sweep. g

3-28. MIXED SWEEP. In MIXED SWEEP modes of
operatnon a dual sweep-speed display is presented.

" The main sweep drives the first portion of sweep and
the delayed sweep completes the display. This mode

can also be selected when SINGLE sweep is desired.

3-29 APPLICATION PROCEDURES.

3-30. PROBE. COMPENSATION To adjust divider
probes which have a compensatxon ad]ustment pro-
ceed as follows: g | \

\

35
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il

. o 1722A-089-09-75
OVER- CORRECTLY UNDER- ‘
' COMPENSATED | ADJUSTED . COMPENSATED

W'zgure 3-2. Divider Probe Adjustment Dzsplay

e

a. Perform 1mt1al turn- on paragraph 3-14.

b. Connect dwrder probe cable to channel A

- INPUT connector

4 Connect probe tip to PROBE ADJ termmal

d Set channel A VOLTS/DIV control for a
square-wave display with two or three., divisions of
vertlcal deflection.

‘e. Set main TIME/DIV control for horizontal dis-
play of at least two full square waves.

o

- f.. Adjust divider probe compensation for correct

| dxsplay (see figure 3-2).

3-31. X-Y PHASE MEAS‘JREMENTS The X-Y hori-

~ zontal display mode provides a method of measuring

phase differences between two signals of the same

frequency (up to 3 MHz). In this mode, one input ‘

signal provides.-deflection along the horizontal (X)

. axis; the other mput signal provides deflection galong

the vertlcal (Y) axis. The phase angle can be deter-
‘mined from the resultmg Lissajous pattern There are

other uses for this mode, such as, establishing a hori-

- zontal sweep from a free-runriing sweep oscillator.,

332 To determme phase relationship between two
sxgnals of the same frequency, proceed as follows:

f 0
v

a. Connect one signal to channel A and the other

: u; channel B INPUT connectors.

XYL

b Press VER’T DISPLAY pushbutton sthch A
G Press INT TRIG pushbutton switch B.

. d’ Press HORIZ DISPLAY pushbutton switch
é. Set both channel A and channel B VOLTS/

DIV switches for & display of approx 4 dwrslons (both
honzontally and vertically). '

f Adjust POSITION controls untll dlsplay isat

| :"center of CRT.

| ‘g Measure dlstances A and B as shown in
figure 3-3 B ,

‘ il \‘ ad o
Vo . R
r‘i;'

J.
i
I
I
W . i 4
N I W bt Bt dicd e Sk dd Sk e
LA A2 S0 A0 0 2 IR 1 an o ¢ LA 0 RLASL M 4
A 1
RE +
" -+
NL J
+
!

Model 1722A

: h. Drvxde A by B to obtam sine of phase angle

(D), (sme (d’) = "")

) v
N
v S
\

| ' .
i. ‘Determine sine value to determine phase angle.

o
"t

- Phase angle is accurate to within 3° for srgnals

up to 1 MHz. \
/

et e el sl B

Fzgure 33 Xy Waueform | [‘

that start and stop events are displayed simul-
taneously. By superimposing waveforms rather than
noting where the waveforms. cross graticule lines, the

CRT serves simply as a null indicator so that non- *

linearities and drift in the vertical and horizontal
amplifiers. do not affect measurement accuracy. To
measure tlme mterval proceed as follows

.a. Perform steps in paragraphs 3 14 and 3- 17

b. Connect signal to be measured to channel A
INPUT connector. '

c. Set channel A VOLTS/ DIV contro] as required.
d Engage MAIN INTEN pushbutton switch.
e. Engage INTERVAL TIME pushbutton switch.

f. Set main and de]aved TIME/DIV controls for
'desxred dlsplay | ‘

B Usmg DELAY control, position firstintensrﬁed
spot to.starting point of interval to be measured (Ain

. figure 3-4).

h. Using DEC/INC controls, position second
intensified spot to end point of mterval being mea-

' sured(AmfigureSd) o

i Engage DLY'D pushbutton switch.

J. 'Using DEC/INC controls, "superimpose‘ two
waveforms observed (B and Cin ﬁgure 3-4).

,)

k Read trme mterval in seconds on LED dlsplay

W ‘ o

A722A-106-09: 75 -

- 3-33. TIME-INTERVAL MEASUREMENT Tlme lnter
val measurement accuracy is ephanced by the fact

ot
.....

'
o .‘

b‘)

‘/
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T2 Positioried

A 1722A-201-08-77

b . : . . ‘ : ‘ o

. Figure 3-4. Time Interval Measurement

l)(

Dual Delayed Sweep

3-34 REPETITION RATE OR FREQUENCY MEA— ,

SUREMENTS. The repetxtlon rate or frequency of a

signal is the reciprocal ‘of the period. Use the time

. interval measurzment techmque described in para-

o graph 3-33 to measure the pulse period. Then take the

. . reciprocal of the period to determine the repetntxon
o rate or frequency C

Perform paragraph 3-33. stepe a through J
to supenmpose the leading edges of two adjacent

penod of the waveform
b Engage INTERVAL 1/TIME pushbutton

‘repetition rate of the waveform. Units. are in Hz
(exponent 0), kHz (exponent 3), or MHz (exponent 6). .

3-35
MENTS. For measurement ofa voltage at any point on

A voltage, the metantaneous volthge mode provides both
o - accuracy and . convenience. To. ‘accomplich metante
pooo neous dc voltage meaeurements, prowed as followe;

\

\\.

Basalite = A LED = 0.000-0

'smtch The LED will now display the frequency or.

. waveforms on'the CRT. The LED will display the- .

ms'rmrmeous bCc, VOLTAGE MEASURE- -

a waveform with respect to any selected reference’ ,‘

' !

'.;s,untll LED dlepla,y resets to zero..

NEA

a. Perform 1n1tml turn-on paragraph 3-14.

b Connect elgnal of mterest to channel A INPUT
connector. '

c. Set PROBE xixxm s\’witch‘to Xi pos.ition.'

S NOTE -

o If 101 dr\nder probe is usea set PROBE
Lo Xl/XlO sw1tch to X10 posltmn. -

d. Set channel A VOLTS/ DIV swnch as reqmred

e Set channel A couplmg to DC posxtxon..

anage CHAN A POSN pushbutton ewrtch

g N Usmg channel A POSITION control set top, .
bottom, or reference point of weveform oh convenlent

: honzontal gretncule line (A in figure 3 5)

|

17 Prees CHAN A (RI!.F SET)Ipushbutton swrtch

3 ;\ P nLgil it ('?1:
R AL RRASID

17aa-22087 0 "B

"
e "

LED = 0.689--0

S thure35 Instantaneous DC Voltage Measurements LR

{Operat_ion .

‘ Traces Overlapped |

)
K
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i, Using channel A POSITION control, set second.
| pomt of interest on horizontal graticule hne selected in
L step g (B in ﬁgure 3-.)) . : oo
S g n Read voltage dlfterence between reference
3 'pomt and pomt of mterest on LED dlsplay
o e | | . | X
lyfgl_,l; _* i NOTE o
~Peak-to-peak 'voltage ‘measurements are

" ‘made by using top and bottom pomts of

i waveform

: 3 36 .DC VOLTAGE MEASUHEMENTS "For measure-

ment ‘of de, dc differential, and average volts, the

1722A offers the accuracy and resolution of a 3-1/2
. digit- DVM. The LED display automatically tracks the
‘;"':attenuator setting and requives no user- calculatwn
v ?’l‘o meaqure de voltages proceed as' follows

o a. Perform mltlal turn on paragraph 3-14.

"; b, Connect 1:1 or lOl d1v1der probe to channel
o A INPU'I‘ connector ‘ .

| Set PROBE Xl/Xll) swnch for drvrder probe
oL bemg used

v

. l Set channel A VOL’I‘S/ DIV sw1tch aq reqmred

l

l » : :‘ el‘ Engage CHAN A INPU pushbutton swrtch

| f. - Press CHAN A (RFF SFT) ewrtch untll LhD
o .dlsplay resets to zero.
- i g Connect d1v1der probe to voltage source bemg
P measured - | , | :
o l h. "Read voltage measurement dlrectly from LE
Vo “dlsplay D R

‘,’.'.) !

Usmg this measurement techmque on
B signals with an. aé component results in
- a digplay of the average amphtude of the -
signal. An overrange in dc level causes '
the LF‘D display’ to ﬂash on and off L

L 3-»37 WAVEFORM PERCENTAGE MEASUREMENT
L 'Relative amphtude measurements such as pulse over-
- slloot ringing, and preshoot are eamly measured by

. ‘using the channel A attenuator vurnier in its uncali- .

i ment on a waveform proceed as follows
AN . 0o :“\ .
"";.:';} L al Perform mmal turn on, paragraph 3- 14

1 Sy \ \

i b Connect srgnal to be meast.red to chanrrel A

v
Vo

) ':." ‘

' ’!,\ .
«‘gyINPUTconnector N o (

’|.“ ;‘l'

o ; c‘.‘ Set channel A VOLTS/ DIV SW’ltCh for sllghtly
. rhore than a 5- dmsron vertrcal dlsplay

oy L . o Lt ' v
. ) ‘. v . K , [ . o .
. . . . . ' .
0! : . i . . L ! [ [ . .
¢ . ™ ' ' T Lot Lo 1
c . ' i ' . , L s . P
Lo U . . . ) . P ' S
X . . o . i P e R B B
VU o ' ! \ [ ! ' ' '

‘./‘v\_ ) _

A d. Adjust ch

SRR 1,’ ‘NOTE S

“.brated posmon To accomphsh a percentage measure-

[ Model 1722A

.
Cord '

nnel A vernier until the 0% and 100%
‘points are exactly; vertrcal drvmons apart(Ai in ﬁgure
3 6) o

I

1 el ngagle ClIAN A POSN pushbutton sw1tch

£ Set reference 0% pomt on waveform to center
horizontal graticule line using channel A POSITION
| control (B in ngure 3 6). g ,

\

e Press CHAN A (REF SET) pushbutton swrtch
| untll LFI) dlsplay resets to zero.

h Adjust channel A POSITION control untll
1 I,l‘l) dleplay mdlmteq exactly 100%.

i. Read)uet channel A vernier until 100% point -

’;‘of waveform is on center honzontal gratlcule lme
.(Cmﬁguredﬁ) I\‘ BT, T
. Usmg channel A POSITION control set
~desired point of interest of waveform on center hori-
. zontal gratlcule line (D in- flgure 36) i |

k. Read percentage point on’ waveform drrectly
from LFI) drepldy wmdow o o ’n'fj‘

-‘3-38 MEASUREMENT A\PPLICATIONS Fm . more
“detailed  applications’ mformatlon refer to the
Apphcatron Notes listed in table 3-1.; ’Any of these
- "Application Notes can be obtained trom your nearest
HP Sales/ Service Cffice.: |

I'able 3-1. Apph(anon Noteq ‘

Number Tltl_e ; 3\
|
1'. 185 Waveform Parameter Measurements
o using 'the Mlcroprocessor controlled
o Oscrlloscope S
. 18‘32 'I‘ransmnseron Lme )Matchmg‘ and
f : Length Measurements using Dual-delayed
v | Sweep in the Mlcroprocessor Controlled
Do Oscrlloec()pe L
185-3 Percent Amphtude Modulatu)n Measure
' | mentsin; the Tlme I)omam
1854 F‘hmmutlon of (Jomputatlon on Analog ,
G Measuremehts by using the Dlrect Readmg
R Osullosleope( e
| 18() | Dual- delayed Sweep for Precrse 'I‘lme
© . | Interval Measurements S
SR ‘:“‘.‘lf“l N
, -
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© . Model1722A . .

PRINCIPLES OF OPEHATION L

N

INTRODUCTION

4-2 """ hxs sectwn contams functional descriptions |

keyed to overall, sunphfied block diagrams of circuit

groups (see figure 8-3). For simplicity, the block dia-
" grams are drawn for function and do not show circuit

details. The schematncs are located in Section VIII.

4-3. VERTICAL SECTION BLOCK DIA-
GRAM

- 4-4, INPUT ATTENUATORS Channel A and chan-
‘nel B attenuators accept the input signals applied to
the front-panel INPUT connectors. The attenuators
have two functions: they select the type of input
coupling (509, DC, GND, AC) and they set the vertical

)

 deflection facter (10 mV/div to 5 V/div) as selected
by the front-panel VOLTS/DIV switches.

4-8, ‘VERTICAL PREAMPLIFIER AND CONTROL Ic.
The vertical preamplifier and control integrated cir-
cuit accepts a single ended signal from the attenuator
.and converts it to a differential signal. The differential
'signal is then amphfiea and a port.lon of it is used for
the sync amplifier while the main path is then acted
upon by the polarity switch, vernier, position, and
channel sthch controls (in that sequence).

- 46, DELAY LINE. The delay hne assembly deleys

the vertical signal- approximately 50 nanoseconds.

This delay allows the sweep to trigger before the

vertical signal reaches the CRT plates
l

4-7. VERTICAL OUTPUT AMPLIFIER The vertlcal |

output amplifier provides dnve to the CRT vertical
deflection plates. - . .

a8 nomzoum. SECTION BLOCK DIA-
. GRAM.

4-9. TRIGGE/R CIRCUIT. The mtemal sync amphﬁer

provides a ﬂynchromratlon signal for the - main and

- delayed trigger generators. The generators develop

| “be developed if, there is an mternal or external sync
input. | -

the trigger signals that siari the main and delayed

i ‘8weep. The tngget is diso applied to an auto circuit

that is: used in AUTO mode only. The outputs of the
generators are controlled by the level of the sync

 signal applied and the reset slgnal from the holdoff
control circuit.. When the reset signal is high, the‘

generator is moperatwe When the reset signal is low,

‘the generator is Operatlonal and a trigger signal will

c 54-10. SWEEP AND mreemuon cmpurrs The
co sweep arcmte xmhate a horizontal eweep by the

SECTIONIV o

 trigger signal that is applied to their inputs. A Miller
mtegrator produces the horizontal sweep ramp whose

slope is controlled by the TIME/DIV switch on the .

~ front panel of the instrument.: Output from the Miller

integrator is applied through the horizontal display
control switches to the honzontal preamphﬁer circuit.

4- il. The horizontal sweep is also compared to a -

reference voltage by a sweep length comparator
., that drives the reset circuit. The reset circuit, along
with other holdoff circuits, controls the tlmmg

| sequence of the sweep ramp

4-12. HOLDOFF CIRCUITRY. The holdoff circuit
establishes the time interval between trigger points.

This time interval is adjustable by the TRIGGER
HOLDOFTF control. The sweep ramp and the TIME/
DIV switch control the holdoff ramp generator. When
the generator is activated, a ramp, determined by a
selected holdoff capacitor and the TRIGGER HOLD-
OFF control, is produced; When the ramp reaches
a predetermined voltage level, the reset circuit

activates. This arms the t-igger generator Upon

- receipt of a new trigger slgnal a new eweep is gener-

” | ated

413. HORIZONTAL PREAMPLIFIER. The horizontal
preamplifier provides amplification for the sweup-

- time. ramp. A horizontal POSITION control estab-

“ lishes a reference.level for,the horizontal sweep.
The BEAM FIND switch, when engaged, reduces
emitter current in the output stage of the preampli-

~ fier, 8o that the horizontal sweep will be returned

to the vxewmg Area of the CRT.

4-14 HORIZONTAL OUTPUT. The horizontal output
etage prov:dee drive to the CRT horizontal deflectlon
plates.

418 GATE CIRCUITRY.

' 4-16. 'l‘he gate assembly contams the circuitry

necessary to. control the bnghtnese of the CRT dis-
play An mtenmﬁy control circuit is used for brighten-
ing or blanking the CRT when necessary. Astigma-
tism, focus, pattérn, and floodgun filament controls

are part of the gate assembly. A 3-volt cahbrator is

also part of the gate assembly.
4-17 HIGH VOLTAGE POWER SUPPLY

" 418, The .l'ngh voltage power supply conelets,pf the

41

- high voltage oscillator and a vectifying neiwork. The
- high voltage oacillator produces the cathode and grid - -
o volytagyee%forethe -CRT._ A secondary winding on the -
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Theory- o

hlgh voltage oscxllator transformer fm;mshes the
voltage for the CRT cathode heater '

4-19. The CRT cathode voltage is sampled and fed

‘back:to a HV oscillator: control circuit on the gate
~assembly. If the cathode voltage becomes more

negative, less current is supplied to the oscillator.
With less current supplied, the output amphtude of

the oscillator is reduced and the cathode voltage

will return to its normal operating value. If the
cathode becomes less negative, ‘more current is
supplied to the osclllator

4-20. A tap on the secondary of the high voltage
transformer is connected to a X6 multxpller assembly.

- The output of the multiplier assembly is connected

to the CRT post accelerator terminal.

a21. Low VOL‘I‘AGE Powen SUPPLY.
4-22. The low voltage power supply operates from
an ac power source. The ac line is applied to the
input - power circuit where 100/120/220/240-Vac
operation is selectable. The input power circuit

‘contains the ac line protection fuve. The ac input is

applied to a step-down power transformer.

4- 23 Secondary outpdts from the power trans-

former are applied to rectifiers and voltage regulator

circuits. These stages convert the input ac power to
usable dc outputs of different voltage levels 7

4-24. CIRCUIT DETAILS.

. 4-25. The following paragraphs provide a detailed

explanation' of the individual circuits in the Model -

bt

' e | A
COUPL o ’ '
I 500HM
E'E“: | STRIP LINE | /0 80 0 B g i s
-\ )-L——I—— ' 9 X100}

HIGH IMJ):DANCE

—.——-—.———-——-——._—-——-———

ATTENUATOR
L XI/XIQX100
W VAW g AN
ATTENé“ MEA L Lo
\ o }
-V -

42

++  Model 1722A

))

1722A Circuits that are 1dent1cal for both channels”
.rare only explamed for channel A. ‘ ‘

'426. ATTENUATOR ASSEMBLIES.

4-27. GENEHAL INFORMATION./{S« schomatlc 1.)
The channel A attenuator assembly is & two-section,

~ cam-actuated attenuator. The first section is control-

led by coupling switch A1S1. The second section is |
controlled by VOLTS/DIV switch A1S2. The attenua-
tor components are closely mounted and their inter-
relationship is critical. If a malfunction occurs in an
attenuator assembly, it is recommended that the
attenuator board be replaced with a like unit. -

i 4 28 In descnbnng the attenuator assembly only

basic reference designators will be ‘used. When
referring to table 6-2 (Section VI) prefix all basic
reference’ designators (except A3 assembly com-.
_ponents) with Al. See figure 4- 1 for snmphﬁed block
dlagram of the attenuator. -

4-29 INPUT The mput signal apphed to channel
A INPUT connector J1 is routed to couplmg switch
Al1S1 through a'50-ohm stnplme theat is part of the
‘etched circuit, board. ‘With A1S1 in its AC position,
- the input signal is &pplied through capacitor A1C1
to the first section of the attenuator. The valne of

A1C1 is such that signals below 10 Hz will be atienu- ”

ated. In GND position, A1S1 disconnects the input
signal and applies a ground to the attenuator input.
.In DC position, A1S1 forms a straight- -through con-
“nection and applies the input signal directly to the
high “impedance section of the attenuator. In 500
position, A1S1 terminates the input signal in 50 ohms.
The termination consists of two 100-ohm resxstors ‘
AlRl and A1R2. ; '

IMP
CONV.
AMPL

al
a3 /

T0
! § o-x‘-o ‘T"PREAMPL

> LOW IMPEDANGE'
ATTENUATOR |
X1/X2/X5

1722A-030-03-78

o




. / ! f
! :

CERTIFICATION
" Hewlett-Packard Company certifies that this instrument met its published
- 8pecifications at the time of shipmént from the factory. Hewlett-Packard
- Company further certifies that its calibration measurements are traceable
- to the United States National Bureau of Standards, to the extent allowed
by the Bureau's calibration facility, and to the calibration facilities of otlher

.. International Standards Organization members.’
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"+ 7]  WARRANTY AND ASSISTANCE
U L .".),“ ' ,) : ! o ) . S - “\\\ A
" This Hquett»Packard product is warranted - against defects in ma\t.\ex_'ials
. and workmanship for a period of one year from the date of shipn\lent.

- The cathoderay tube (CRT) in' the instrument and any replacement
- CRT purchased from HP are. also warranted against: electrical failure

h for a périod of one year from the date of shipment from Celorado Springs. -
" BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS, "

) "~HOWEVER, ARE NOT" INCLUDED UNDER THIS WARRANTY.

" Hewlett-Packard will, at its option, repair or replace products which prove
" to be defective during the warranty period provided they are returned .-

td’Hewlett-‘Pa‘ck’ard,}.apd provided the preventive maintenance procedures

- in this manuel are followed. Repairs necessitz ‘ed by'misuse of the product
, are not covered by this warranty. NO OTHER WARRANTIES ARE EX-
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE

~ IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS .
'FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT -

Ka

: - LIABLE FOR CONSEQUENTIAL DAMAGES.. |

\ A V

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

! For any ‘assistance, contact your nearest Hewlett-Packard Sales and

- Service Office. Addresses are provided at the back of this manual.
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- impedance section of attenuator switch A1S2. Under

- section contains X1,

=

NOTE
W ‘
These resrstors are constructed of flame-
prooi type ‘material as a precautlon‘
 against overvoltage application in the -
-50Q p081t10n of \A1S1. The resistors are
mounted in sockets to faclhtate replace-

ment. .
N

4-30. ATTENUATORS STAGES The VOLTS/DIV
switch ' A1S2 controls a two-section cascaded

attenuator. Each section consists of a group of attenu-
. The high impedance secticn contains

ation networ
X1, X10, and X100 networks. The low impedance
X2, and X5 networks. Each
position of A1S2 cascades a network in the high
impedance section with a network in the low lmped
ance section. By cascading different network com:

‘binations, the attenuator provides 10 mV /div to 5 V/ .»

div vertical deflection. In addition, the channel A

attenvator has a third section added to A1S2 This

section of the VOLTS/DI1V switch provides the correct
sxgnal to the LED stp]av circuits (see schematlc 17)

4-31. A high-tolow impedance converter stage is
inserted between the two sections of attenuator
switch A1S2. The high frequency amplifier section
of the impedance converter consists of field-effect
transistor (FET) A1Q1 connected in a source follower
configuration. Input to the gate of the FET is capaci-
tively coupled through A1C5. Transistor A1Q2 func-
tions as the current source for A1Q1. Emitter follower
A1Q3 drives the resistive divider network of the low

input overvoltage conditions, A1CR1 prevents the
reverse breakdown of the base-emltter junction of
A1Q3 '

4-32. ’I‘he low frequency path, of the mput signal

consists of error amplifier A3U1 and level shifter

AJQB The error amplifier samples the input and out-
put signals within a frequency range of DC to 1 kHz.
It generates a correction. sngnal to the high frequency
amplifier to replace the missing low frequency signal
components. The input signal sample is accomplished

'through a resistor divider network consisting of A1R8

and A3R57-A3R59. This provides isolation of capaci-
tive loading to high frequency signals and over-

. voltage protection for the error amplifier. The gain .
© of the low frequency path i¢ set by adjusting the

resistor divider'ratio.used to eample the output signal.

- Adjustment is accompllshed with A3R55. Transistor

A3Q5 functions as a level shifter for the low, frequency
correctlon signal, The low frequency correction signal

- is applied through current source A1Q2 to the high

frequency amphﬁer circuit.

4-33. The channel B attenuator (A2) functlons iden-
tically’ as the channel A attenuator descnbed in
paragraphs 4-:27 through 4-32 except for the VOLTS/
DIV switch. Channel B has no input to the LED Dis-
play circuits. See schematic 2 for channel B compo-

, nent 1dent1ﬁcatlon s
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' Theory

.4-34 VERTICAL SECTION

4-35 GENERAL INFORMATION (See schematic 3.)

‘Each channel preamplifier circuit consists of an

integrated circuit (IC) and associated biasing net-
works. Both IUs are mounted on substrate assembly
A3AL The IC provides two outputs: one output is the
main vertical signal and the other is the internal sync
signal

G

' 4-36; PREAMPLIFIER STAGE. Since channel A and

channel B are similar, only channel A will be describ-

-ed in detail. Where channel B differs from channel A,

the difference will be discussed.

437, T he mput srgnal from attenuator Al is applied
to the channel A section of substrate assembly A3AL.
The input amplifier stage is balanced by main balance
potentiometer A3R4 (A3R12 for‘:hannel B). A signal
split is then accomplished with the two signals taken
out separately (main signal and sync signal for time
base triggering). \

Outputs from channel A and channel B are
combined in a common load resistor and applied to
the input of delay line driver stage A3Q1/A3Q2. The

' sync ou'tputs of channel A and channel B are com-

bined in a common base stage and its output drives
a balanced 300 Q line to the input of the main sync
amplifier (AlO)

© 4:39. The output of A3Q1/A3Q2 is connected to

delay line .assembly A4 through a bandwidth limit

circuit. 'I‘he bandwidth limit circuit limits the ampli-

fier,.3 dB down to 5 MHz. A3Q1/A3Q2 operates as
a differential common emltter amplifier.

=

'.4 40‘ BEAM FIND switch ASS1A (see schematic

15) supplies emitter bias (—15 V) to amplifier A3Q1/
A3Q2. When AS8SI1A is pressed, the emitter bias is
removed from the circuit. The signal sensrtlwty lsl
reduced enough to return the trace to the viewing
area of the CRT. ‘

4-41. Each channel has a vertical POSITION con-
trol (R3 and R4) located on the front panel of the
instrument. Vertical positioning of the viéwed display
is accomplished by adding to or subtraéting current
in the main signal path. This results in shifting the
vertical dc level of the output signal and causes the
trace on the CRT to move up or down.

4-42. With front-panel "vernier,controls A1R1 and

+A2R1 in CAL detent position, the gain of each chan-
‘nel is adjusted by A3R1 (channel A) and A3R14

(channel B). By adjusting the ratio of bias ¢arrent
through two pgrallel connected junctions, the current -
division between the two Junctlons can be controlled.

" 4-43. An input signal apphed to channel B can be

inverted for A—B operation by front-panel BINVERT

~ switch AGSID A saturated switch and bias circuit

a
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is dlso prowded so that only a dc level change is
needed to switch polarity. The dc level change (+15 V)

is supphed by the B IN_VVERT switch when engaged.

4-44. PREAMPLIFIER CONTROLS. (Sse schematic5.) |

Internal Trigger Switch Assembly A6 and Vertical
Dlsplay Switch Assembly A7 control the operation
of substrate assembly A3A1. Control of the substrate
assembly is described in the following pgrag'raphs.

4-45. Channel A Display. Engaging VERT DISPLAY
switch A7S1A selects the channel A input signal for
display on the CRT. When engaged, A7S1A applies a
constant l'ugh (+4.3 V) to the set input on flip-flop
AT7U1, causing its Q output (pin 13) to be held hlgh
and its @ output (pm 1) to be held low.

4-46. Slnce A7U1 is held in its set condltlon, the
base bias applied to A7Q2 is more positive than that

. applied to A7Q1. Transistor A7Q2 conducts, -and
 applies a'disabling voltage to the channel B channel
~ switch on assembly A3. With +V1 bias removed, out-

put_from the channel B preamplifier is 1nh1b1ted

" 4-47. Channel B Display. Engaging VERT DISPLAY

switch A7S1B selects the channel B input signal for
dlsplay on the CRT. When engaged, A7S1B applies

a constant high to the reset input (pin 12) on flip-
ﬂop A7U1. .

,1
Y

4 48. With A7S1B engaged and A7U1 held in its

reset condition, the Q output of A7U1 is held

- high and the Q output is held low. With its.base bias

more positive, A7Q1 conducts and applies a dis-
abling voltage to the channel A channel switch on
assembly A3. With +V1'bias removed, output from
the channel A preamplifier is inhibited.

4-49. Channel A and Channei B Displays. To dis-
play signals applled to both channels, VERT DIS-
PLAY switches A7S1A and A7S1B are not engaged.
The set and reset voltages applied to A7U1 are low.
.. 'The flip-flop is controlled by inputs from eltjter the
ALT signal through OR/NOR gate A7U2A or by the
‘CHOP signal generated by chop oscillator ATU2B.
The high and low inputs from either the ALT signal
or the chop oscillator causes the Q and Q output
of ATU1 to alternate between high and low logic
levels. This action causes A7Q1 and A7Q2 to conduct
alternately

" 4-50. Channel A+B Display. To algebrancally dlsplay
input signals applied to both channels, VERT DIS-
PLAY switches A7S1A and A7S1B are pressed simul-

taneously With both switches engaged, —15 V bias
is.removed from the emitter circuits of A7Q1 and |
 A7Q2, cutting them off. This causes both channel A -

and channel B preamplifier stages on assembly A3
to be operationil. In addition, with both A7SlA and

A7S1B engaged, +15 V is applied to the )unctlon of
A3R21 and A3VR3. This increases thecurrentavaila- .
ble at the output circuit of the preamplifiers by effec-

tively bypassmg A3R21

Y R

~ 4:53.
"to gate assembly A14 as'; a chop blanking signal. The

. 456,

- 4-57.
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451. For composite tnggenng in A+B or CHOP
mode. of operation, +15 V is applied to the emitter
circuits of A3Q3/A3Q4 through trigger switches
A6S1A and A6S1B. This increases the current avail-
able at the emitters of sync amplifier A3Q3/A3Q4

4-52. CHOP Mode Dlsplly When CHOP mode of dis-
play is selected by VERT DISPLAY switch A7S1D,
a low (+3.5 V) is applied to pm 11 of OR/NOR gate
A7U2B. With a low applied to pin 11, ATU2B operates
as an astable multivibrator. The repetition rate of
A7U2B, controlled by feedback capacitor ATC3, is
approxxmately 1 MHz. The NOR gate output of
A7U2B is applied as a clock signal to flip-flop A7UL.
The Q and Q output of the flipflop control the
operation of A7Q1/A7Q2 which was explamed pre-
kusly

The NOR gate outnut of ATU2B is applied also

chop blanking signal blanks the CRT trace during
channel switching.

4-54. ALT Mode Display. When ALT mode of display
is selected by VERT DISPLAY switch A7S1C, it
mechanically releases all other dlsplay sw:tches
(A7S1A, A7S1B, and A7S1D).

" 4-656. The ALT sngnal that is developed on main

sweep assembly A8 is applied to an mput on OR/

'NOR gate A7TU2A. Atithe start of the main sweep the

ALT signal goes low. With all inputs low, the NOR
output’ ‘of U2A (pin 5) is high. The high is applied

as a clock input to flip-flop A7U1. At the end of the

main sweep, the ALT signal becomes high and the
NOR output of A7U2A becomes low. The negative
transition at the input to flip-flop A7U1 causes it to
change states. Thus, at the end of each sweep, chan-
nel control flip-flop, A7U1 alternately disables chan-
nel A or channel B.

Channel A Sync CIrcull Internal sync switch
asseml!'y A6 contains the sync control circuitry
necessary for se]ectwo mternal tnggenng ‘

Engaging channel A sync swntc}: AG6S1A ap-
plies a low to the base of A7U3Q1. Since channel B
switch is not engaged, a high is applied to the base of .
A7U3Q2 turning it on. Sinca A7U3Q5 is conductmg,
the emitter bias of A7U3Q1/A7U3Q2 (pln 3) is ap-

. proximately the bias applied to A7U3 pin 13. With

A7U3Q2 conducting, the negative bias developed at
A7U3 pin 5 is applied to the channel B sync enabling '
neétwork on gssembly A3, preventing a channel B
sync signal from bemg generated

4-58. "Channel B Sync Circuit. Engaging channel B
sync switch A6S1B applies a low to the base of
A7U3Q2. Since channel A switch is not engaged, a
high is applied to the base of A7U3Q1 turning it on.
Since A7U3Q5 is conducting, the cmitter bias of
A7U3Q1/A7U3Q2 (pin 3) is approximately the bias

~ applied to A7U3 pin 13. With A7U3Q1 conductmg, |

the negative bias developed at A7U3 pin 1 is applied

to the channel A sync enabling network on assembly
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A3 preventmg a channel A | sync s;gnal from being.

' generated.
4-59. Composite 3ync Circyit: ’When composite syic ’

is selected, channel A and channel B sync switches
(A6S1A and A6S1B) are engaged simultaneously.
With both sync switches engaged, a ground is applied
to the emitter circuit of A7U3Qb, cutting it off. With
A7U3Q5 cut off, ‘the emitter circuit of A7U3Q1/
A703Q2 is disabled, cutting off A7U3Q1 ‘and
A7U3Q2. In addition, with both sync switches en-
gaged, —15 V is apphed to the emitter circuit of

- "ATU3Q3 and ATU3Q4 through CHOP dlsplay sw1tch

A7SlD

, 4-60 For composite sync, the outputs of A7U3Q3 |

and A7U3Q4 are controlled by the Q and Q out-
puts of A7U1l. When the Q output of A7U1 is high
(6 output low) A7U3Q4 conducts and A7U3Q3
is cut off. With A7U3Q4 conducting, its output
(A7U3 pin 11) is approxlmately the bias voltage

* applied to its emitter (A7U3 pin 10). ’I‘he negative

bias at A7U3 pin 11 is applied to the B sync enabling
network on assembly A3, preventing a channel B
sync signal from bemg generatpd

4-61. When the input to the base of A7U3Q3 1s‘

" high (mput to the base of A7TU3Q4 is low), the col-
*. lector output'of ATU3Q3 (pin 8) is approxnna‘.ely the

‘bias voltage applied to its emitter (A7U3 pin 7).
The negative bias at A7U3 pin 8 is applied to the A

- 8sync. enablmg network on assembly A3, preventmg a

channel A sync signal from being generated

4-62. COmponno Sync Chop Mode Display. When
compomte sync is,selected for CHOP mode of display,
A7U3 is dxsabled by removing the —15 V bias from
both sections of the IC. This prevents A7U3 from
applying a disabling voltage to either channel A or
channel B enabling networks on assembly A3. The
sync signal generated is a composite of the mgnals
apphed to channel A and channel B.

4-63. Also when composnte sync is selected for

CHOP mode of display, +15 V is applied by CHOP

switch A7S1D through sync switches A6S1A and -

A6S1B to the emitter circuits of sync amphﬁer

. A3Q3/A3Q4. The additional voltage source increases
the current available at the input to the sync ampli-

fier (similar to A+B operation of thé main signal.
amphﬁer A3Q1/A3Q2). When B INVERT switch
A6S1D is engaged during this mode of operation, the
channel B sync signal is inverted prior to developing

the composite svnc signal by applying +15 V thYough

A6R1 and A651D to a cross over network in the chan-
nel B sync circuit on A3A1. This results in the chan-
ne! B sync signal being inverted prior to-combining

- with the channel A sync signal. y

4-64. DELAY LINE ASSEMBLY. The output of the

main signal amplifier A3Q1/A3Q2 is applied todelay. -

line assembly A4. The delay line has a differential
impedance of appro;dmately 125 ohms and provides

Theory

a time delay of approxlmately 50 nanoseconds This
delay is sufficient to allow the internal sync signal to

' trigger the time base to start the horizontal sweep.

Without the insertion of this time delay in the signal
path, the sweep would start after the signal reached
the vertical deflection plates of the CRT and the
leading edge of fast rise time signals would not be
displayed. ; | :

4-65. VERTICAL OUTPUT AMPLIFIER..(See schcmatlc
4.) The vertical outpui amplifier assembly A5 consists
of two intcgrated circuits with their associated control

~ components. Integrated circuit A5U1 is the main

vertical amplifier. It receives the differential signal
from delay line assembly A4, amphfies it and applies
it to output amplifier A5U2. High frequency adjust-

" ments A5C4, A5C6, A5CT, A5C13, A5R11, and A5R22

are adjusted for optimum pulse response.
|

- 466, Output amplifier A5U2 is a shunt feedback dif-

ferential amplifier whose transimpedance converts
the current gain of A5U1 to a voltage gain at the
input of the CRT. The CRT's vertical section is the
distributed line type with a 330-ohm termlnatmg
impedance. , ;

| 4-67. HORIZONTAL SECTION.

4-68. \MAIN TRIGGER CIRCUITRY. (See- schomatlcl.
6 and 7.) The internal sync signal developed on pre-
amplifier assembly A3 is connected to horizontal
display switch assembly A10 through a 300-ohm
impedance cable. Signal amplification is accom-

- plished by sync amplifier stages A10Q1-A10Q6. Out-

put- from A10Qb6 is applied through X-Y switch
A10S1F to VERTICAL OUTPUT connector J4 on the
rear panel of the instrument. Output from A10Q6
drives dual emitter followers consisting of A10Q7/
A10Q8. Transistor A10Q7 supplies the main sync
signal. Transistor A10Q8 supphes the delayed sync
signal.
NOTE

Theé output 'signal apphed to VERTICAL
OUTPUT connector J4 is a complemen-
taryimage of the input signal. For cascade

- mode of operatxon (channel A into chan-
nel B or vice versa) engage B INVERT o
pushbutton switch for a true represen-
tation on the CRT of the input signal.

4-69. There are two sources of sync inputs to the
main trigger circuit (see figure 4-4 for time base
simplified block diagram). One input is : ‘sm EXT

\‘ - TRIG connector J1 on the front panel of the instru-

ment. The other input is from internal sync source
A10Q7. The position of INT/EXT switch A8S10
determines which trigger source is selacted. The
external sync is applied to A8S10 through EXT +10
switch A8S1P. When AS8SIP is engaged, a voltage
divider network is connected to the external input
circuit. The network reduces the input signal by a
factor of 10. . ‘

I
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' 4.70. The sync signal (external or mtemal) is applied

to a high-frequency circuit and ‘o ‘a low-frequency

. circuit (see schematic 9). The high-frequency circuit
consists of A8Q1/AB8Q2. This circuit readily passes all
- frequencies above 15 kHz. The low frequency circuit

consists of ABU1/A8Q3 and readily passes all fre-
quencies below 15 kHz. ,

4-71. The low- frequency path for the tngger signal
is through the INT/EXT switch, AC/DC switch, and
LF REJ switch to the input of an mvertmg operational

amplifier A8UL. The output of A8U1 is applied to

A8Q3 that functions as an emitter follower The out-

- put of the.low frequency path.is applied to integrated

circuit U2 pm 14. The front-panel TRIGGER LEVEL
control F i5 is part of the low frequency path.

4-72. With AC/DC sw1tch ASSIN in its AC position,.

A8C1 blocks the dc component of the trigger sxgna]
When LF REJ switch A8S1M is engaged, the low-
frequency circuit is dlsconnected and the input to

~ A8U1 is grounded. Pressing both the LF REJ switch

and the HF REJ switch applies the line-frequency
signal from primary ac power transformer T1 (see
schematic 24) to the input of A8U1.

4-73. For .high-frequency rejection, HF REJ sWitch
- A8S1L is engaged. When engaged, the HF REJ switch
applies—15 V throiugh A8R7 to the gate of A8QL.

The source of A8Q1 and the emitter of A8Q2 are. |

clamped by diodes AS8CR2 through ASCR4 turning
them off.

4-74. Aftef conditioning by the high- and 'low-fre-

quency bandpass circuits, the sync sigr.al is applied

to integrated circuit ASU2. The IC contains the pulsé
shaping network, arming circuitry, and tngger con-
trols reqmred to develop the trigger signal. '

4-75. 'The sync signal is amplified by A8U2 and con-

verted to differential signals. The differentially con-
structed signals are applied to the inputs of a pair of
dual-input Schmitt trigger circuits located in the IC.
Another Schmitt tr\gger on the IC controls the dual-
mput Schmltts

i

, 4-76. At the end“ of the holdoff period, the holdoff-

comparator develops a reset signal that is applied to
the first Schmitt tngger on A8U2. The Schmitt trig-
ger changes state, arming the second Schmitt trigger.
"When the applied trigger signa! reaches the selected
trigger level established, the second Schmitt trigger

fires and one-half cycle later (when the trigger signal

falls below the selected trigger le'7el) the third Schmitt

- trigger fires producmg the trlgger outputs from
A8U2 (pm 1 and pin 2). ,

4-77. The mput seneitivity where A8U2 generates a

~ trigger pulse is controlled by main trigger sensitivity
- potentiometer ABR47. The input sync sngnal slopeon

which A8U2 generates a trigger pulse is controlled

- by main slope smteh ASSIK ’l‘he swntch applies +5V

:, ) , 4'6 : | 245 T
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to pin 16 for positive slope triggering and a ground for'

* negative slope tnggermg

4-78. The output of ASU2 (pin 2) is applled as one
input of a dualinput current switch consisting of
A8Q8 through A8Q10. The other input-to the current
switch is from the bright-line auto generator A8U3.
When the output of ASU2 (pin 2) or A8U3 (pin' 5)
goes low, either transistor A8Q8 or A8Q9 will conduct.
With either transistor conducting, the current path for
the current switch is through A8R36, A8R37, the
conducting transistor, and A8R41. The slgnal devel- .
oped at the high end of A8R41 is the main gate
signal applied to the gate Schmitt circuit (see

" schematic 14). In additio®i, when A8Q8 or A8Q9

“conducts, A8Q10 cuts off. WIth A8Q10 cut off, a

“sweep ramp is generated by the. mtegrator scircuit
‘ (see schematic 10). ,

\ 4-79. Transistor array A8U3 forms the bright-line

auto circuit. In the absence of a sync signal, the out-
put at AS8U2 pin 2 is high, cutting off A8Q8."I‘he
complementary low output at ABU2 pin 1 is applied

“to the base of transistor A8U3Q3 which drives the

base of A8Q11 low causing A8C15 to change to the
lower voltage level. The emitter of A8Q11 follows
the negative chargmg of A8C11 which:will reach its

final charge in 25 milliseconds unless a new sync

signal occurs. With the lower voltage’ at the emitter
of A8Q11, A8U3Q1 will now follow the auto signal
applied to the base of A8U3Q56. A8U3Q1/A81J3Q2
form a Schmitt trigger circuit. With a sync signal
applied, A8U3Q1 conducts constantly, holding off
A8U3Q2. In the absence of a sync signal, the Schmitt
trigger will follow the auto signal. When A8U3Q2
conducts, its collector goes low, turning on A8Q9,
and in turn, cuttmg off ABQ10. With A8Q10 cut off,
the main sweep is activated. At the end of the main
sweep, the reset signal goes high and is applied to
A8U2 pin 4. With a high applied to ABU2 pin 4, the

~ output at ASBU2 pin 6 is low, turning on A8Q5. When

A8Q5 conducts it turns on A8U3Q5 which turns on
A8U3Q1. With A8U3Q1 conducting, bias is removed
from A8U9)2 cuttmg it off. The output at A8U3 pin

" 5 goes hig: ‘turning off A8Q9 and turnmg on A8Q10.

With A8Q10 conducting, a new sweep rarnp. will not
be generated. At the end of the holdoff period, the
reset signal goes low, the output at A8BUZ2 pin 6 goes
high, and A8Q5 turns off. Whep A8Q5 turns off, the
cyclé’i is repeated and a new sweep is initiated.

4-80. In NORM position of the AUTO/NORM
switch A8S1K, +5 V is applied to the base of ASU3Q4
turnmg it on. With A8U3Q4 conducting, forward bias
is applied to the base of A8UJ3Q5 turning it on. This
applies a constant forward bias to A8U3Q1 turning it
on. With A8U3Q1 conducting, A8U3Q2 and A8Q9
are cut off. In the absence of a trigger signal A8Q8is
also cut off and A8Q10 is conducting, preventing the
generation of a sweep ramp. When a sync signal is
applied to A8U2, the output at ASU2 pin 2 goes low. . .
This turns on A8Q8 and turns off A8Q10, startmg a

new sweep
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4-81. For single sweep operation, SINGLE switch
A8S11 is pressed. With A8S11 engaged, +b V is ap-
plied through resistor network A8R30, A8R32, and
A8R34 to A8U2 pin 5. This prevents A8U2 from

‘developmg a trigger signal. When RESET switch
A8S1H is pressed, it causes a negative-going spike to -

be applied to A8U2 pin 5. A8U2 is armed, causing
the output at A8U2 pin 6 to go high, turning off
A8Q5. Transistor A8Q4 and A8Q6 turn on and the
reset lamp (DS4) on the front-panel of the instru-
ment lights. A sync signal will provide one sweep.

'4-82. MAIN SWEEP AND INTEGRATOR..(See sche-
matic 8.) The main integrator, in conJuctlon with the
sweep time controls, generates the main sweep ramp.
‘The sweep is applied to the horizontal circuits.

4-.83. The main mtegrator circuit is controlled by
A8Q10 on assembly A8. When conducting A8Q10

. serves as a current source and prevents generation
- of a main sweep ramp. When A8Q10 is cut off by

/

‘source for the ramp capacitors. When A11Q2 turns .-

* the bright-line auto circuit or the receipt of a trigger

signal, A11Q1B and A11Q2 turn off, removing the
reset current from the ramp capacitors.- With A11Q2
cut off, Miller integrator circuit A11Q3/A11Q4 is
activated. Depending upon the position of main TIME/
DIV switch A11S1, a specific integrating capacitor
is connected between the gate of A11Q3 and the
collector of A11Q4. The TIME/DIV switch also con-
nects a specific integrating resistor to the emitter
circuit of A11Q6 that functions as a constant current

off, the charging current drained by A11Q6 flows
through the selected ramp capacltot (A11C11 through
A11C17). This results in a linear, positive-going
‘ramp at the output of A11Q4. The linear ramp.
is applied to emitter follower K11Q5. The output
of A11Q5 is applied to the horizontal preamplifier
through honzontal display switch assembly A10.

4-84. The output of constant current source A11Q6
is controlled by operational amplifier A11U1. A dif-
ferent reference voltage'is developed for different
ranges covered by the TIME/DIV switch. This refer-

~ ence voltage is applied to A11U1 pin 3. When dif-

ferent.ranges are selected by the TIME/DIV switch,
the values of the ramp capacitor, integrating resistor,
and A11U1 reference voltage are changed This
action changes the ramp slope fcr the virious sweep
speeds. The ramp slope can be varied for any
selected range with main SWEEP VERNIER
potentiometer R12. The' potentiometer is part of a
voltage divider in parallel with the reference voltage
applied to operational amplifier A11U1. When the
fastest’ range (10 ns) of the TIME/DIV switch is
selected, capacitors A11C3 and AllC4 function as the
ramp generator.

4-85. The sweep ramp, developed at the collector of

A11Q4 is applied to the base of A12Q14. Conduction
through A12Q14 and A12Q15 follows the positive-
going sweep ramp and charges (positively) a partlc-

Theory

collector circuits of A12Q1 through A12Q7. The hold "

off capacitor that charges positively is determined by
wluch transistor is conducting. Depending upon the
position of TIME/DIV switch A11S1 (see schematic
8), base bias is applied to only one transistor that
conducts. With the TIME/DIV switch in either the 10-
nanosecond or 20-nanosecond position, no transistpr
is biased on. The holdoff capacitor, which is always
in the circuit, is A13C1. ‘

4-86. When the selected holdoff capacitor charges to
approximately +11 V, trangistor A12Q8 turns off and
transistor A12Q9 turns on. The output of A12Q9 is
the positive reset pulse applied to A8U2 (refer to
paragraph 4-79.)

4- 87 Whlle the reset pulse is positive, A8Q8 and

A8Q9 are turned off and A8Q10 turns on (see sche-
matic 7). Since the base bias ohh A11Q1A (see sche-

.matic 8)" is more positive than A11Q1B! A11Q1B

conducts heavily and discharges the selected ramp
capacitor (A11C11 through A11C17) through A11Q2.

When the voltage on the base of A11Q1A reaches

the voltage level applied to the base of A11Q1B,
beth A11Q1B and A11Q2 turn on and the sum
of currents at the gate of A11Q3 is zero and the
ramp ls reset.

: 4-88. As the sweep ramp resets, txansiators' A12Q14‘

and A12Q15 turn off (see schematic 11). The selected
holdoff capacitor (A12C1-A12C8) discharges through
A12R1 and TRIGGER HOLDOFF potentiometer RS.

- The position of R8 determines the rate of discharge

and therefore the holdoff period. When the holdoff
capacitor discharges to approximately +1.4 V, A12Q10
turns off and A12Q11 turns on causing the reset
signal to go negative. The negative transition of the
reset signal arms trigger generator.A8U2. Upon
receipt of the next sync signal a new sweep is gener-
ated.

'4-89. The positive-going ramp of the. main sweep is

also applied to integrated circuit A12U1 (pin 4).

The IC is a transistor array that generates the delay
comparator contro! signal used to energize the delay *

trigger generator (see schematic 9). There are four
signals applied to A12U1 from the time-voltage mea-
surement section of the instrument. Two of the signals
are ‘control signals and two of the signals are level
references. The two control signals, HiM and H2M,
are complementary and alternately become high and
loys' during successive sweeps of the main ramp.

For example, on one aweep of the trace, H1M is high
and H2M is low. On the next sweep :f the trace, -
" HIM is low and H2M is high. When tI1M is high, it

enables a section of A12U1 that compares the input
reference signal V1M with the sweep ramp. When the
sweep ramp reaches the level established by VlM,
A12U1 energizes the delay trigger generator causing
a bright segment to appear on the trace. On the next

sweep of the trace, H2M becomes high. With H2M
~high another section of A12U1 is enabled causing
it ‘tocompare‘?\{2M with the sweep ramp. When the

|
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swéep ramp reaches 'thé‘ level established by VZM,

A12U1 energizes the delay trigger generator causing
‘a bright segment to appear on the trace. Therefore,
for every two sweeps, two bright segments appear

~on the trace. The first bright segment is used as the

reference point where measurements begin. The
second bright segment indicates the end of the time
period being measured.

‘The Schmitt control circuit (see schematn‘c‘ 12)

provxdes gate assembly A14 with the proper input for

each dnsplay mode The main and delayed sweep
require their own' respectlve gates (see figure 4-2 for
simplified block diagram of gate Schmitt circuit).
In MIXED mode of display, a gate is generated at
,the start of the main sweep and stops at the end of
the delayed sweep. Depending upon which input is
supplied, the gate Schmitt (A8U7) changes state on
+ the first positive control pulse and resets on the fimt
negatlve control pulse. The pulses are provided b
differentiating the control pulses. Buffered outputs
-are provided to rear-panel BNC connectors (J5 and
J6) for both the main gate and delayed gate. \

4-91. DELAYED SWEEP CIRCUITRY {See sci‘l'l'nltlc.
9 and 10) The délayed trigger, mtegrator and

sweep circuitry function similar to the main sweep
circuitry described previously. Th~ one exceptlon is
that the slowest speed for delayed sweep is 20 milli-
seconds. Refer to paragraphs 4-68 through 4-89

for theory of operatlon of trigger, mtegrator and -

sweep circuits.

4-92. HORIZONTAL DISPLAY SWITCH ASSEMBLY.

(See schematic 6.) The horizontal display switch

assembly selects the mode of harizontal display. The
dlfferent modes are X10 magnification, delaved

Model 1722A

4-93. X10 Magnification. The MAG .switch A10S1A
supplies bigs to one of two circuits in the -horizonia!
preamplifier. When not engaged, A10S1A supplies
forward bias to a X1 stage (A8Q25/A8Q29) on the
‘horizontal preamplifier. Whe. eng'iged Al10S1A
removes the forward bias from the X1 stage and ap-
phes 1t to a X10 stage (A8Q26/A8Q97)

4-94 Doi.lycd Swesp. The DLY'D sweep smtch
A10S1B performs two functmns When engaged,
A10S1B reverse biases the main gate control circuit

~ preventing development of a main gate signal. Also,

when engaged, A1GS1B routes the delayed sweep
ramp to the honzontal preamplifier.

."} .

4-95. Mlxed Swodp " The MIXED sweep switch
A108:C ‘performs two functions. When engaged,
A1081C applies the main sweep ramp as the reset

-reference to the delayed sweep integrator circuit.
- Also, when engaged, A10S1C routés the delayed
(8weep ramp to the horizontal preamplifier

4-96. Main Intensified. The MAIN INTEN sweep

switch A10S1D. performs three functions. When
engaged, A10S1D removes the +b5 V bias applied to
intensity gate A14Qi0. It alsc applies +5 V to the

- delayed gate control circuit, disabling it. In addition,
‘A1081D routes the main swecp ramp to the hori.
- zontal preamphﬁer o

i
!

497, Main Sweep. The MAIN sweep awitch AZ0S1E

performs three functions. When engaged, A10S1E
applies +5 V to the delay comparator control circuit, -
disabling it. It aleo appliés +5 V to the delayed gate .
control circuit disabling it. In addition, A10S1E routes
the main sweep ramp to the honzontal preamplifier.
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 4-98. X-Y Control. The X-Y switch A10S]F performs

a number of functions. When engaged Al0S1¥ re- -

‘moves the sync signal from rear-panel connector J4

" and apphos it to the horizontal preamplifier. It applies

~ the x-y offset voltage to the horizontal preamplifier.
The x-y control signal is grounded. This prevents
generation\of the compositegate signal. It alsoinhibits
the mein and deiayed gate signals applied to con-

nectors on the rear of the instrument, inhibits the
sweep circuit, and unblanks the CRT.

~ 4-99. HOP!ZONTAL PREAMPLIFIER, (See schematic

13.) The horizontal preamplifier converts the single- |

ended sweep from the sweep generator into a dif-

" ferential sweep for driving the horizontal output =

amplifier. During x-y operation, horizontal position
and the x-signal are summed and applied to the

“preamplifier. The preamplifier provides sweep gain
adjustment, trace magmﬁcatxon (X10), and trace

centenng

m-lOO 'I‘ransnetors A8Q23 and A8Q24 are emltter
followers used to provide input isolation. Current

in the collector circuit of A8Q25 is determined by the .

setting of "horizontal  POSITION control R13A/B.
The output current from A8Q25 is applied to A8Q24
base resistor A§R137. In x-y operation, channel B
vernier controls the x-axis gain. Potentiometer A8Ri33
. serves as the x-axis gain calibrator adjustment. An
. offset current'is supplied to the junction of ASR132,
A8R133, and A8R135 to center the x-y display.
Van able capacitor ABC45 compensates the x-y phase

4-101. The emitter outputs from transistors A8Q23/ |
A8Q24 are applied to a dual differential stage that
- furnishes' the X1 or X10 magnification. for the hori-

zontal sweep. When MAG switch A10S1A is not
engaged, +53 V is applied to the emitter circuits of
transistors A8Q28 and A8Q29, biasing them on.
Gain forthe X1 range ia adjusted by ASR148. Engag-
ing MAG switch A10S1A removes the +53 V bias

from ' A8Q28/A8Q29 and applied it to the emitter

circuits of A8Q26 and A8Q27. Gain for the X10
range is adjusted by A8R146. Resistors A8R152,

A8R153, and A8R154 provide a dc balance network o

for the dlfferentml amphﬁer

MAIN GATE et

: INTENSIFIED GATF. ot
INTENSIFIED GATE ;ONTROL ~i—— GATE

- CHOP BLANKING ————a= PREAMPLIFIER

Theory
oy

" "4102. Differential amplifier A8Q30/A8Q31 pro-
vides differential drive to the horizontal output.
amnlifier. This stage, as well as the preceding dif-
ferential stage, will current limit' when overdriven.
This prevents saturation of the output amplifier.
Transistor A8Q32 functions as a constant current
source for the amphfier stage. When BEAM FIND
switch A8SIA is pressed less current is supplied to
the amplifier stage. This ensures that the honzontall

~ portion of the trace is returned to the viewing area
of the CRT. ,‘ :
4-102. HORIZONTAL OUTPUT (See schemaltic 14.)
The horizontal outputis a differential shunt-feedbaci
amplifier. The currents ihrough A.3R3 and A13R4
determine the output voltage since little current
flows in the bases of transistors A13Q1, A13Q2,
A13Q3, and A13Q4 Variable carazitors A13C5 and
A13C7 control the fast corner response and A13CGV
and A13C8 control the slightly slower corner regpons:
of the circuit. Resistors A1ZR1 and A13R2 establish

‘the minimum output voltage level. With the input

circuit disconnscted, the minimum butput voltage
| f‘level is apprommately +9 V. :

L

4-104. Transistors A13Q1 through Al3Q4 are emltter |
followers with A13Q1 and A13Q4 providing the dc

" signal path and A13Q2 and A13Q3 previding the ac -

. signal path. In a similar manner, A13Q5 and A13Q8
are the dc signal path, and A13Q6 and A13Q7 are
the ac signal path. Transisto.s A13Q6 and A13Q7 are
current sources and resistors A13R23 and A13R24
serve to lower the power in these transistors. Each
side of the output amplifier can swing from a‘pproxx
mately +9 V to apurommately +956 V.

4-105. GATE ASSEMBLY AND CALIBRA-
TOR. |

' 4-108. GATE CIHCUITRY (See schematics 15 and
16.) The gate assembly controls the intensity of the
trace on the CRT. The gate preamplifier, consisting

-of A14Q1 through A14Q10 sums all the desired
functions necessary for control of the trace intensity.

_ FEEDBACK LOOP % , »
/\‘

BEAM FIND ———a{ A1401-A14010 <
L. " . INTENSITY LlMl_T-——--o
INTENSITY eyt

Y

‘Figure 43. Gate Control _Simplifieri Block Diagram

AMPLIFIER
————a{ Ata011 + ?3159&””“’
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This is ao complished with current switches (see figure
4-3 for si nplified block diagram of gate circuit).

4-107 Gate Preamplifie.. l‘he settmg of f;vontfpanel
INTENSITY control R2 controls the base voltage
apphed to A14Q8. The emitter voltage of A14Q8
follows the base voltage and is C.6 V above the base
voltage. This voltage apptied to A14R18 establishes
the current for current switch A14Q1, A14CR3, zad

A1409

4-108. The composite gate sxgnal from the gate
Schmitt is applied to the base of A14Q1. This signal
switches the currint path between A14Q1 or A14Q9,
thus causing the gate cutput voltage to the hlgh volt-
age power supply to ohange

4-109. The mtenslﬁed gate functlons in a similar
manner. I.is a current switch consxstmg of A14Q10,

'Al4CR#; and A14CR5 its current source is the volt-

age at the emitter of A14Q8 acrosg: A14R22 and
A14R23. Zener dinde Aid4VRI and Al4R24 limit
the maximum level of the intensified gate. The main
intensity control signal . is applled ihrough A14R25
to, this current switch., The mzin intensity signal
enables the current swnch dunng mam mtensxfied

‘,mode only

4-110 Chop blankmg is: accompllshed by another
current switch A14Q2 ‘and A14Q3. When CHOP
mode of operation’ is. selected the chop ‘blanking .
sngnal applied to the base of A14Q2 turns’it on and

off. The alternatmg actlon swrtches the current path
'between A14Q2 and A14Qd Transistor A14Q.3 sup-
plies additional current 10 A14Q9 mcreasmg the
br:ghtness of the trace | |

4 111. When BFAM FIND switch A8S1A is pressed
the front-panel INTENSITY control R2 is disabled

and e fixed: voltage is supplied through the gate

amphfier to the high’ VOltage power supply. A z-
axis voltage applied to A14R6 similarly causes a cur-

rent change through the gate amplifier. A z-axis .

signal of >+1 V, pulse with 350 nanoseconds, dc to

20 MHz will blank the CRT trace of normal intensity.
A z-axis sxgnal of +8 V will blank the CRT trace

regardless of mtenslty setting. : ,

4-112. Transistors A14Q4 and A14Q5 make up an
int_ensity limit. circuit. As .the intensity becomes
excessive in the CRT, its first accelerator begins to
draw current. This increases the current through
A14R16, causing the voltage on the base pf A14Q4
to change. The voltage at the emitter of A14Q4 fol-

lows the base voltage and is 0.6 V below the base..

This raises the voltage applied to the base of A14Q8
‘through front-panel INTENSITY control R2. Variable
resistor A14R15 establishes the level at which lim-
iting takes place. Variable resistor A14R10 sets the
maximum level the gate output can reach. This
provides optimum CRT gate drive to the CRT.
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4113. An auto focus circuit is 1ncorporated n the
instrument. Varying INTENSITY control: ‘R2 varies |
the bias applied to: the emitter cnrcult of A14Q7. L
As concuction through A14Q7 i mﬂreases or‘ decreases =
the voltage drop across FOCUS. controi. Rl changes N
accordingly (see schematic 18). This autbmatlcallyj ¥
corrects the focus adjustment for changes m mtenslty; U

level.

\
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4-114.  Gate Ampllller The gate amphﬁer output ie ,3
. a shunt feedback stage consisting of A140)m1 throhgh o
A14Q14. Transistors A14Q11 and A14Q13areem itter |

followers with Ai4Q?1 providing the ac signal path

Resistors A14R30 and A14R31 provide the dc feed- .
back path. Variable capacitor A14C7 controls the fast

rorner response while A14C8 controls the slwhtny
slower cornur respnnse. 2

4-115. Due to the high open loop gain of the amph~
fier most of the current appearing at the summing

- junction (bases of A14Q11 and A14Q13) flows through
the feedback resistors A14R30 and A14R31. Tkis

results in 2 change in outpu$ voltage equal to the
input current times ihe feedback resistance (A14R30
plus A14R31).: Under cerizin conditions the gate
output ‘may swing from +5 Vte+100 V.

| 4-118 . CALIBRATOR. (See schematic 15. ) The cal br-
ator consists of integrated circuit A14U1l end as-

sociated bias controls. It is conne\cted in a multivibr-
ator configuration and free-runs' at approxxmsh’y
1 XHz. The calibrator amplifier adjustment, A14K51,

- is adjusted to produce a square wave with three volts
- ‘amplitude at the CAL 3V terminal on the front-panel 5

of the mstrument

4117, CRT CONTROLS. (See schematic 15.) There
are a few CRT adjustments that are physically located
~n gate assembly Al4 yet are.accessible at the rear

panel of the instrument for CRT control. These adjust-
ments are TRACE ALIGN (A14R67), ASTIG (A14R74),
and PATT (A14R76). A functional descrijption of these
controls is given in Section Iil.

47118. Twe. additional CRT controls are phy'/sically |
- located. on gate assembly Al4 and are screwdriver
- adjustment. Floodgun pattern control A14R64 ad-

justs the voliage applied to,the floodgun filoments
of the CRT to control scaleillumination range. ORTHO
ADJ control A14R70 'adjusts the current through
the y-axls alignment coil on the CRT.

4119, HIGH VOLTAGE POWER SUPPLY.

4-120 The hlgh voltage power supply contains a ;‘
high voltage oscillator and a rectifying circuit. The
. high voltage regula‘or 1s/part of gate assembly Al4,

unregulated is applied to transistor Q1, turning it on.
As Q1 conducts through the prnnary winding of

- Mbdel,izthzAf e

When the instrument is turned on, +20 V
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' - AI5T1 (pms 3 and 4), ﬁopmve feedback to the base 4-122. A voltage reference from the +15 V supply
y of Q1. occurs through” another winding on the is established at the junction of A15R10 ai.d A15X12.
- transformer (pins 1 and 2). The circuit oscillates at a This reference voltage is applied to the base of
" rate determmed by the inherent distributed induct- A14Q15 on gate assembly Ai4. A sample of the
ance aqd capacitance of the circuit. The magnitude rectified cathode voltage is fed back to tho base of
‘of the osmllatlons, and consequently the output of the Al14Q15 through ‘A15R10. Any difference in cathode
' power supply, is controlled by the voltage on the voltage is amplified and inverted by Darlington
" collector of volt@ge regulator A14Q17 on gate assem- amplifier A14Q15/A14Q16 The output of the
bly Al4. Darlmgton pair drives the base of A14Q17 causing
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its collector voltage to change Thxs change 18 |

coupled through a winding on A1571 to the base of

Q1 and causes the amphtude of its oscillations to |
change. The change is in such a direction as to cor: "

rect the original change in the rectified cathode volt-
age. Diodes A15CR1 snd A15CR?2 protact the oscil-

lator transistor base from exces3 reverse voltage

4-123. The CRT cathode and gnd vbhtages are devel- .

oped in the secondary of hxgh volmge transformer

'A15T1. The cathede voltage is rectified and filtered
. before application to the cathode of the CRT. It is .

also used &s a feedback centrol to tln 'high voltage
oscillator, as a reference for the

component tolerances and i is nct adjustable.

, 4~124. ,’l‘hc CRT grid voltage is supplied by a volt-
.. age tap (pin 5) on the secondary winding of A15T1.
. Approximately 300 V peak is dev=loped and apphed

* through a series RC network . (A1502/A15R2,

"~ Ciodes that clamp the voltage swing between that

established by INT SET control A15R3 and the gate
dc levels. The peak-to-peakvoltage swing is recti-

fied, and applied to the grid with reference to cathode K

- voltage and controls the beam brightness.

i

- 4-‘12 L

4-125. ; The ‘unrectiﬁed eathode voltage in the
secondary of A15T1 is applied to multiplier assembly
Al6 where the voltage is multiplied approximately

/

CRT filament
' winding, for grid bias supply, and tor the focus |
voltage divider, network. The cathode voltage will
vary between 2827 V to —2973 V, depending on

Model ,17'22A'

: ‘Qu'hmes The output of the multiplier (approxlmatelyf
176 kV) is applied to the post accelerator connector, ¥
“on fhe CRT

4- 126 Anothen secondary wmdmg of transformer"

g Al5T1 furmshés ‘the’ filament voltage for the CRT.
This mm:xinv is. referenced to the rectified cathode

voltage through A15R5 b

41271 TIME-‘IOLTAGE MEASUHEMENT
CURCUITRY

4-128. 'I‘he 'time-voltage ‘measurem'e‘nt section of

the Model 1722A is made up of the following as-
semblies: Processor and, Display Driver Assembly

A18, Input Encoder Agsembly A19, Output Interface
Assembly A20, Analog Assembly A21, Time Delay
Switch Assembly A22, LED Display Assembly A23,
and Selector Switch Assembly A24. See figure 4-5
for a simplified block dlagram of the t1me~voltage

measurement section.

4-129. Since the time-voltage measurement section
consists pnmanly of logic circuits such as counters,
read-only memories, serial input/parallel output
converters, etc., signal tracing will not be attempted.

The following paragraphs will discuss each assembly
‘as to function only. Control signals are also identified
(see table 4-1 for quick ldentlficatmn of time/ voltage
section abbreviations). |

)
v : e

A18 o P/O A20 'P/O A20
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Figure 4.5. Digital Display Simplified Block Diagram
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~ Table 4-1. Time/ L”b‘!‘:&ogve Section Abbreviations

Yo [ . a ' ?
v i . . i ] o

AN

"y

‘R1-R4

‘anoder Assembly A18. ©

T

|
l
|

Abbreviation . '7}04“0"9','0'" .
A&R i ’;; - Anthmetlc and Regleter Cnrcmtry - IR S
o BC]S . ﬁg%ary coded uecnma. sxgnal from A&R’ umt to Output Imerface Assembly 1.
| C&T (‘ontrol and Txrmng Clrcuxtrv | | “ |
| Co, C2, C3, C4 ‘- Output contml slgr als frnm Input Encoder Assem bly A19
and 06 . | | S o ’f‘ |
DACO - ngxtal-to-Analog Convotter output . | {v
. DGLR | o Dc—level reference slgnal from vertxcal preampllﬁcir o
* DCPO T Dc voltage estabhshed by channel A POSITION coutml o o “
DCVVIE ', E Dc vertlcal mput from channol A attenuator \\_‘ | | | -
| HAT ~ Signal 1nd1catmg delayed TRIGGER LEVEL control m STARTS AFTE
- o ) - I)ELAY detem o | , o L
. "HCAL‘ | :'Sngnal mdwatmg hcmzontal SWEEP VERNIER in ("AL\detent posltron
1., HDLY ' Control slgnal from front-panel DLY"D pushbutton sthoh |
“ VHMI,.‘. | : ": Control mgnal from front-panel MAIN INTEN p"shbutton euvitch | B
."HN‘OK 'f‘blgnal indicating fronbpasael controls are not positicned for vahd tlme mter—
a "val measurements. Causes .0 o be displayed i in LED stplay vadow
I;IUP Signal u7¢ed to mcreaee or decrease output from D/A Convertel
H(;—) | .‘Slgnal used to dlsplay minus slgn in LED stplay window when in CHAN A
' VOLTS modes. | o o N
HIM Signal that enables VIM section‘of delay compm'ator | | L
H2M Signal that enables V2M sectlon of delay co*nparator .
Is Instrumons generated senally from BOMs _4
LALT | Signal that indicates 'selection of AL’I‘ mo‘de of operation \:‘
Mbl Signal that enables the voltage measurement section of the txme, 'voltuge
| measurement c1rcu1try
Mb2 Signal used by C&T section to invert time measurement (L/TIME).
HPCT 'y Signal indicates channel A vernier is out of CAL detent posmon Percentage
: indication given in LED Dnaplay wxndow \
'; LTRE | 'Enable signal for range portion. of. TIME DELAY Smtch Assembly A22,
4 MRF’S Control slgnal to CHAN A (REF SET) pushbutton sthch
- Enabling sxgnals from C&T cn'cult that controls outputs from the Input

4-13
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’ ‘”’Tabled 1 sze/ VoltageSecuon Abbrewatmna (Cont’d)
o “b""“""g'é" - - / Dncrlpllon |
SYNC ) | Word synchromzatlon sxgnal generated by 56-state counter
- HTBE Enable sxgnal for tlme sectron of TIME DELAY Switch Assembly A22
, VL’M = Rcference srgnal used to generate first brlght segment dlsplayed on CRT
L trace | , | n |
VZ2M. | Ofrset sxgnal used to generate second bnght segment dxsplayed cn CRT |
o trace . ) | | o
| | ) ‘WS‘ " Gatmg slgnal rrom (‘&T or RO‘VIs that enables A&R clrcultry e
i *"’<I>1 Clock sagnal to Output Interface Assembly A20 o ' f"
| | ‘000-111 . | o ‘?mg/nals uzed to enable gates on Input Encoder Assembly Al9. |

| 4130, Pnor to drscussmg each assembly,' a brief
Gescription of the; time-voltage measurement section

- -~ -

~ encodes

4181,

is ‘necessary. Baslca}ly, the time-voltage measure-

. ment section, operates in much the same manner as

a hand-held  calculator. The front-panel controls

serve. as.the caleulator keyboard with the controls

“encoded and muitipiexed to appear as key strokes.

’I‘he procéssor contmuously scans the control settings
to see which task is called for (TIME, 1/TIME, DC
VOLTS, POSN, %) and which range factors should

enter -into the calculations. Input. Encoder Al9

the - appropriate front- panel
settmgs, and these are sent to the processor assembly
as particular memory addresses. Programs stored at
these addresses in the read- enly memories (ROMs)
perform the indicated function. (compute tlme, in-

‘, crement, decrement etc)

Input Encoder Assembly Al9 encodes the appro-

' phate front~panel control seitings as directed by the
Processor . alsembly When the 1722A is turned on,

the processor assembly Legins its program algorithm

" (refer to ﬁgure 4-6 for logic fiow diagram). At start up,

it clears its reglsters and generates an initial zeroed

- display. It then irterrogates the input encoder by way

Qe ‘encoder assembly. The other input to the NAND/

of Output Interface Assembly AZ20. The mterroga

mpursncocsn (Swe aohomatlesﬂ and 18).

controls '

tion commands from the ROMis are generated as

senal-blt instructions on the Is line from the -

processor to the output interface assembly. The out-

tion signals are designated as 000-101. Each signal

enables one or more NAND/AND gates on the input

| AND gates are front- panel control settmgs

' ! . : ‘ . .
Lo T . v . i i
- 414 e
B SN S L o
1 . :
S : oo SRR k o

Sy 4 132 The outputof theenabled NAND/AND gates [
are’ further gated and enabled by read commands

" 4-133. .

R1-R4 from the Control and Timing Unit. The gated'“

outputs from A19Ui-A19U4 (CO, C2, C3, C4, C6) .
. are lJapphed as particular memory address to the

Is through' the Control and Timing Unit (see
schernatlc 19).. Programs stored at these ROM
addresses are then performed |

- VOLTS/DIV vernier is not in CAL detent position

“and the CHAN A POSK switch A24S1A in engaged.
- It is applied through inverter A19U7A to VOLTS/
DIV switch A1A182. When the output of A19U7A is -

low, the input from ine VOLTS/DIV switch is dis-
abled. Also, when PCT is high it is applied through
A19CR1 to an input on NAND gate A19U9B. At read-
time R2 (from the C & T Unit) the output of NAND
gate A19U3D (ROM address C4) ;*t:s low. This
instructs the processor to read the attenuator setting

as 20 V/div and to translate an op-screen deflection
of five divisions as 100%. If the attenuator vernier is |
~in its CAL position, PCT is logic low and  the

. processor reads the vertical sensitivity and proceeds

~ put mterface assembly converts the serial-bit instruc-
ticns ' to parallel bit mterrogatmns ‘The interroga-

to the read/search mode (refer. to figure 4-6) where it
begins to find the unknown voltage through a

n successlve approximation algorxthm

4-134

Signal Mbl is high when either CHAN A POSN
switch or CHAN A INPUT switch is engaged (see
schematrc 23). Mbl enables A19U18B. Interrogation
signal ¥ strobes A18U19B and produces a togghng

- sngnal to the volts/div NAND gates.

4- 135 Outputs of the volts/dw NAND gates and the.
"~ TIME/DELAY switch A22S1A are connected in a B
wired- OR conﬁguratlon A lew from either sectron

lnput Signal PCT. A logxc high P"T sxgnal 1s“
~ applied to the mput encoder when the channel A

Input Sigral Mb1. A logic hrgh Mb1 signal
: enables the voltage measurement section of the input
‘encoder and disables the time-measurement section.

| ‘
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it on the LEDs.

.gate A19U2A. At read-time R3, the
fhis informs

. the procesor that a horizontal contro

416
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. controls the inimt to its associated inverter on A19U5,

A19U6, or A19UT.

" 4-138. Input Signal Mb2. The Mb2 signalis logic high
. when the 1/TIME switch is engaged. It is applied to

output gate A19U2D through A19U17A and A19UGE.
NAND gate A19U17A is strobed by interrogation

"' signal #ig At read-time R3 the output of A19U2D

(ROM address C#) goes low. This instructs the
processor to. compute the inverse of time and display

A

" 4-137. 'HNOK Slghll. The HNbK sighal is gfenerated

when certain froht-panel horizontal controls are not

~ positioned for valid time interval measurenents. It is

logic low when the following controls are positioned

" as stated: either the horizontel display MAIN INTEN
" or the DLY’D pushbutton switchis engaged, the main

SWEEP VERNIER control is in CAL detent position,
and the delayed TRIGGER LEVEL is in START
AFTER DELAY detent. If any of the conditions are
not satisfied, HNOK becomes high. The signal
enables NAND gate A19U13B which is strobed by

' AND gate A19U16B. The output of A19U16B is high
~ when signal Mbl js low and interrogation signal #1

is high. The output of A19U13B is appli gﬂ to output
output of

A19U2A (ROM address C3) goes low.
'is not posi-
tioned correctly for time measurements. The proces-
sor causes a .0 to be displayed on the LF/Ds indicating
to the user that something is wrong. |

B

4-138. Input Signal H(—). Analog Agsembly A21 (see
schematic 23) develops two pieces/ of information:
the polarity of the input voltage [H/—)] and whether

When H(—) is high it indicates to the processor that a

. minus sign should be sybwn in/the LED display. In
addition, the H(—) is gated thrgugh the input encoder

with the HUP signal. The combination of both signals
indicate to the procesgor to increase or decrease the
derived voltage in pither /a positive or negative
direction. -

4-139. Input SIggﬁal HUP. Voltage measurements
are made by comparing /he input voltage to a voltage’

“derived by the procegsor. The derived voltage is
‘stored as & digital number in the processor and
converted to a dc voltage in the digital analog circuit

" on the output interface assembly A2( (see schematic

21). The comparison of the input voltage (DCPO

or DCVE) and the derived voltage (DACO) is
accomplished by #nalog assembly A21. The result-
ant signal (HUP) is gated to the processor through
the input encoder assembly. When the HUP signal -

is high, it te|ls the processor to increment its derived

. voltage. ‘When the HUP. signal is low, it tells the

processor to d :remexit ‘its:d,,erived yoltage.‘ |

4-140. The HUP signal is applied to the D input of
flip-flop A19U14 (see schematic 17). The flip-flop is

clocked by AND gate A19U16D. When HUP is high,
the Q output of A19U14 remains high, enabling AND
gate A19U10D which is strobed by thé output of
A19U16D. Conversely, when HUP is low, the Q
output of A19U14 is high, enabling” AND gate
A19U10C which is also strobed by the output of
A19U16D. The outputs of A19U10C/A19U10D and

_the H(—) signal from the analog assembly are gated

to the output NAND gates through NAND gates

A19U15A-D. At read-time R2, the HUP and H(—) *
signals are gated to the processor over control lines

C¢, C2, C3, or C4.
4-141. PROCESSOR AND DISPLAY DRIVERS. (See

schematic 19). Processor end Display Driver Assem--

bly A18 contains control and timing circuitry (C &T),
read-only memories (ROMs), arithmetic'and register
circuits (A&R), and LED display controls. The
processor is organized on a digit-serial, bit-serial

basis. Each data word consists of 14 binary-coded-
- decimal (BCD) digits; each word is 56 bits long.

4-142. Essentially, the processor interrogates the
front-panel controls, calculates any.intermediate
steps, and displays the resyltant measurement. When
the instrument is turaed on, the processor initiates
its program (see figure 4-5). At gtart up it clears itg

. registers and generates an initi 1 zeroed display. It
then interrogates the measurement-mode controls

and proceeds into one of two measurement branches -

either volts or time. If either the CHAN A POSN or
INPUT switch is depressed, it indicates to the

processor. that a voltage measurement is required.
The processor therg' determines which of the voltage
modes was selec\ted. If the INPUT mode was
selected, the processor uses the dc voltage on the
channel A INPUT connector as the voltage to be

_ measured. If the POSN, mode was selected, the

processor uses the. voltage from the channel A
POSITION control as the voltage to be measured.
It first determines, however, if the channel A atten-
uator vernier is in its calibrated position. If the
vernier is aot in its calibrated position, the processor

automa’ically determines the attenuator setting to be
20 V/div and translates an on-screen deflection of 5
divisions as 100%. If the vernier is in its calibrated
position, the processor reads the vertical sensitivity

and proceeds to the read/search mode where it finds
the unknown voltage through a successive approxi-
mation algorithm. If, during the algorithm, an over-
range condition is encountered, the iteration is
stopped and a flashing display is presented on the
LEDs. If an overrange condition is not encountered,

the iteration continues until the difference between

the unknown voltage and the processor generated

approximation is less than 0.001 of full scale (full
'pcale is always 10 times the attenuator range
.-setting). If this value is selected as a new reference

(by pressing the REF SET switch), the processor

ntores this value and displays a zero reading on the |

s/
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LEDs. If it not to be used as a new refefence, the

old reference is recalled from memory and the .

difference:is displayed on the LLEDs.

4-143. If one of the time, modes is selected (either
TIME or 1/TIME), the processor reads the main
. TIME/DIV setting and then determines if either the
MAIN INTEN or DLY’D meode is selected. If neither
mode is selected, a defeat mode display (.0) is

. generated or: the LEDs. If a valid condition exits,

the processor reads the DEC/INC coarse, medium,
" and fine control settings. It then accesses the value
of the last time interval in the stack and computes
the new value. The processor stores this computed
value in the stack and outputs it to the digital/
analog converter. It scales this value and determines
" whether the 1/TIME mode was selected. If .so, the

o processor computes the inverse of time and dis-
- plays it on the LEDs. If not it displays the time

interval.

4-144. Control and Timing umi. The main control

and timing circuits are contained on MOS/LSI
(metal-oxlde semiconductor/large-scale integration)

A18U8. - -Integrated circuits (IC) A18U9 through

A18U11 function as buffers and elgnal level trans-

lators. A18U8 performs the major nonarithmetic
functions required to operate the time and voltage

measurement section' of the oscilloscope. These
functions include mterrogatmg the input encoder,

" keeping track of the status of the system, and
changing instruction addresses to the ROMs. The
C&T unit continuously scans the input encoder
-assembly for changes in front-panel status. The
signals used for scanmng are R1 through R4. When

~a change in status is detected, the ROM addresses

are updated and, eent senall" to the ROMs

4-145. Rud-only Momorm Programmed math 5
ematical routines are stored in two read-only

memories, A18U6 and, A18U7 A specific select

code is assxgned each ROM 80 that only orve ROM is
energized at any one time. When a selection in- R
struction is generated by the C&T unit, a. decoder in -

each 'ROM' checks the select-code ﬁeld of the

instruction. In case of a match, the selected ROM

tums on and the unselected ROM turns off..

‘) ,‘.
' )

4-148. Amhmnc nnd Rogmhr Unit. The A&R |

MOS/LSI A18U3 executes the bit-gerial instructions

on mformatlo)n line Is. Most arithmetic 1pstructlone

_must be enabled by the word-select signal (WS).
Display data is sent to LED anode driver A18U2
on five lines. One carty line transfers carry data back
to the C&T unit.. A BCD output from the A&R unit

is applied through A18U10 and A18U11 to Output

‘ Interface Aseemblv A20 ; )

4 147 “The A&R unit ls/ dmded mto five sections:
instruction storage and decodmg circuits, a timing

, clrcult seven 56 bxt regleters, an adder subtractor

o

’ : .
')
.
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and a display decoder. Transfers into and out of the
registers are always whole-word transfers.

4-148. Display and Drivers. Light-emitting diodes
are more efficient if they are pulsed at a low duty
cycle rather than driven by a dc source. Bl-polar -
cathode and anode drivers A18U1 and A18U2, in-
corporating this_feature, are used to control the
LED display. The anode driver A18U2 generates the
two-phase - system cleck and the anode segment
drive signals, decodes the data from the A&R unit,
and inserts the decimal point. In addition, it sends -
shift signals to the cathode driver. The cathode
driver A18U1 contams a 15-position shift regnster '
which is incremented for each digit position.

4-149. Ciock Driver. Clock driver A18U4 amphfies

. .the clock sxgnal used to serially process the 'bit
" information 'into and out of the MOS/LSIs. The

clock signal:is also applied to Output Interface
Assembly A20 where it is used to clock the serial-
bit input data into the buffer register. The repetition
rate of the clock is approxlmately 200 kHz.

4-150. ‘OUTPUT . INTERFACE. (See schematics 20
and 21.) The output interface assembly A20 contains -
cxrcuntry for connecting the BCD output from the
microprocessor to an analog voltage and for con-

_ necting instructions on the Is line to mten'ogatlon'
sxgna]s OOO 110.

)

: ,,4-151 Input-output Controls. Senal bit instructions

(Is) are applied to four-stage static shift register -
. A20U5 which converts the serial information into a
- parallel output. The register is clocked by the ®1

sngnal from clock driver A18U4. The clocking fune-

tion is synichromzed by the SYNC signal applied
to NOR gate AZOUZC The SYNC signal enables
A20U3A. This ¢auses the output of NOR gate

' A20U2C to follow clock driver signal ®1. The output, |

of A20U2C clocks ahlft regxster A20U5 and D-type
fhp—ﬂop A20U6 |

v

" ’4 152 At the end of the senal word, the SYNC

signal goes low, inhibiting the clock to A20U5.and

) 'A20U86. In addltlon, when the SYNC mgnal goes low,

A20U7 is. clocked by A20U2D, causing 1t to store

| the parallel outputg from A20UBA.

4- 153 The bmary»coded output from A20U7 14
applied to BCD-to-decimal decoder A20U9. The

" .decoder, produces’a high at the decoded output.
- “The outputs from A20U9 are applied through buffer.
 amplifiers on A201J25 to Input Encoder Assembly

A19. The control signals (000, 001, 010, 100, 101,

and 110) strobe selected NAND gates on A19 for
- scanning by the C&T unit. The decoder also gen-

_erates control signal (111) for NAND gate A20U3C..
The output . of A20U3C clocks D-type latches
A20U13 through A20U16 which store the data from
the BCD line. NAND gate A20U3C is enabled by
fhp-ﬂop A20U17A whlch is clocked by 01
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~ 4-154, The BCD sugnal from the A&R unit is

’:l;l)

applied to shift register A20U10/A20U11 where the
serial input is converted to parallel outputs (see
schematic 21). The output of the shift register is
stored in ICs A20U13 through A20U16. The parallel
output of these latches are applied to digital rate
multipliers (DRMs) where the digital information is

' converted to pulse-train outputs The outputs of the

DRMs (A20U20 through A20U23) are averaged by

operational amplifier A20U24. The output of

A20U24 (DACO sxgnal) is applied to Analog Assem-
bly A21 where it is compared to either the DCPO

or DCVE signal developed in the vertical pre- |

amplifier stage

4-155. BCD mformatxon from the A&R umt is
clocked into shift register A20U10/A20U11 by clock

~ signal @1 through gating circuit A20U2A, A20U3B,

and A20U2B. The gating circuit is controlled by
flip-flop A20U8A. Flip-flop A20UBA is clocked by
control signal 111 from A20U9.

' 4-156. NOR gates A20U19A and A20U19B form &

free-running osclllator that clocks flip-flop A20U17.
The output of A20U17 provides the clock signal for
DRMs-A20U20 through A20U23. The clock frequency

is apprommately 145 kHz.

4-157. ANALOG ASSEMBLY. (See schematics 22 and
23.) The analog assembly produces the control signals

. and reference voltages applied to the delay compara-

tor circuit. In addition, it compares certain voltages

with the output of the D/A converter and generates .
' the control.signals (HUP and H(—)) to A19. The
signals developed on the analog assembly are de- -

scribed in the following, paragraphs
4-158. DCPO SIgnal When CHAN A POSN pushbut:

. ton switch is engaged a dc level (DCPO), established

by the channel A POSITION control R3, is applied
to A21U6. When CHAN A INPUT pushbutton switch
is engaged it applies the output signal from channe]
A attenuator (DCVE) to A21U6. Operational Ampli-
fier A21U6 compares the DCPO (or DCVE) signal

with the DCLR signal from the vertical preamplifier -

assembly. The DCLR signal is a fixed reference level

~ developed through A3RA41 (see schematic 3).

4-159. Since the DCPO (or DCVE) signal may be
elther positive or negative while the output of the
dlgltal/analog converter (DACO) is always

- negative (0,.V to —9 V), a conversion circuit (A21U3)

has been’ added to comparator circuit A21U5. The

~ conversion circuit functions as follows: if DCPO (or

S DCVE) is negative, the output of A21U6 is posmve

(since the input signale are applied to A21U6 in-

verting input). The positive output of A21U6 is ap-
plied to the inverting input on A21U3 and A21U4.

The negative output of A21U4 is applied to the non-

" inverting input on comparator A21U5. The negative

output of A21U3 forward biages A21CR5 and reverse

,.blases A210R6-A2ICR9 With A2ICR5 conductmg,

»)

4-1.3

\

the mput of A21U3 is clamped to its output. A21U3
will remain clamped until the output state of A21U6
changes. In addition, the negatlve output of A21U3
turns off transistor A21Q1, causmg the H(——) signal to
go high. When H(—) is high a minus sign is dlsplayed
by the LEDs. If the DCPO (or DCVE) signal is posi-
tive, the output of A21US6 is neégative. The negative

reverse bias to A21CR5 and forward bias to A2LCR6-
A21CR9. With these diodes conducting, a current
source is enabled with twice the current capacity of
that generated by A21U6/A21R17 but of opposite

- polarity. This results'in a positive current of the same

amplitude as the positive output of A21U6 when

DCPO (or DCVE) was negative. A21U4 inverts the

signal and applies-it to the non-inverting input on
comparator A21U5. In addition, the positive output

of A21U3 turns on A21Q1 causing signal H(—) to go
low and telling the processor to extinguish the minus

sign in the LED display. Resistors A21R16 and
A21R28 are used to calibrate the negative and posi-
tive DVM respectlvely

4-160. DACO SIanl. Amplifier A21U5 compares
the vertical preamplifier signal (DCPO or DCVE)

with the DACO signal developed by the digital/

analog converter (see schematic 21). The outpu* of
A21U5 is applied to Schmitt trigger A21Q11/A21Q12.
The Schmitt trigger circnit establishes the level nf
the HUP signal by turning A21Q2 on, or off. The
HUP signal is used by the processor to increinent
or decrement the value of DACO. When the DACO
signal and the DCPO (or DCVE) signals are approxi-
mately equal, the readout on the LEDs becomes
constant. '

o

4-161. The DACO signal .is also applied to

"isolation amplifier A21U1. The output of A21U1 is

applied to one input on comparator A21U2. The
other input to A21U2 is the V1M signal developed
by the time interval DELAY control R7 through
isolation amplifier A21U8. Amplifier A21U2 sums
the two inputs and develops the offset signal V2M.
The two signals (VIM and V2M) are applied to the
delay cornparator circuit (see schematic 11) and are
used to generate the two brlght segments on the

CRT trace..

4-162. H1M-H2M Signal. The two sngnals (HIM and
H2M) are used to enable different sections of the
delay comparator IC, A12U1 (see schematic 11).
The signals are developed by flip-flop A21U7 and are
complementary. The ALT GATE signal, developed
during each sweep of the trace is used to clock the
flip-flop. - :

4-163. The output of NAND gate A21U9 (see sche-
matic 22) is the HNOK signal described previously.
When a front-panel horizontal control is improperly
positioned for timefrequency measurements, the
output of A21U9 is high, turning off transistor A21Q4

:
\
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~ output.is applied to the inverting inputs on A21U3"
and A21U4. The positive output of A21U3 apphes,

o
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With A21Q4 turned off, a constant high is applied

to the clear input terminal of flip-flop A21U7, hold-
ing its Q output (HIM) high and its Q output
(H2M) low. In this configuration only one bright
segment is generated on the CRT trace.

4-164. When the instrument is used for voltage

measurements, the Mbl signal is high.’ The signal
is applied to the base of A21Q4 through A21CR14/
- A21R49, turning it off. With A21Q4 turned off, only

" one bright segment is generated on the CRT trace

as explained in the previous paragraph.

~ 4-165. The transistor crrcultry of A21Q3 A21Q8,

and A21Q9 control the D-input to ﬂlp—flop A21U7.
When the instrument is not operated in the ALT
mode of vertical display, the LALT signal is high,
turning off A21Q8 and applying reverse bias to

. A21CR17. With A21Q8 turneéd off, A21Q9 is turned

on, applying reverse bias to A2CR16. When the Q
output of A21U7 is low, the signal is applied through
. A21CR19 to ‘the base of A21Q3 turning it off. This
action applies a high through"A21R47 to the D-input

on the ﬂlp flop. At the next ALT GATE signal, the
flip-flop is clocked causing the Q output to go high, -
-~ With the Q output high, A21CR19 is reverse biased

and A21Q3 turns on, applying a low to the D- mput
.. of the ﬂlp—flop At the next ALT GATE signal, the
" flipflop is clocked and the Q output becomes low,
completing the. cycle. Therefore, the'H1M and H2M
signals alternate between high and low with each
ALT GATE signal. Consequently, to dlsplay two
bright segments on the CRT trace reqmres two
sweeps of the trace are required. \
4-166. When the instrument is operated in the ALT
mode of vertical display, a low is applied ito the
junction or A21R46 and A21CR17. The low forward
biases A21CR17 clamping A21Q3 in its off condition.
The low signal through A21R46 biases the base of
A21Q8 to approximately +5 V. Transistor A21Q9'is
. now controlled by the CHAN B signal applied to

its base. As the CHAN B signal alternates between
high and low for each sweep of the trace, A21Q9

alternately turns on and oif. When A21Q9 turns off
a .Jow is applied to the D-input of the flip-flop.

When A21Q9 turns on, a high (through A21R47) is
applied to the D-input of the flip-flop. This action .

ensures that the HIM and H2M signals are generated
in the proper sequence so as to guarantee that when
in ALT mode of operation, the first mark appears on
channel A and the second mark appears on channel
B. 3 :

_ 4-167. LOW.VOLTAGE POWER SUPPLY.

. 4-168. The' low voltage power supply provides reg-

“ulated +5 V, +15 V, +53.3 V, +115 V, and —15 V for.-

operatxon of the various circuits in the instrument.
All low voltage supplies are referenced to the +16 V
supply for regulation purposes. .~ i

Theory ‘

4-169 +15-VOLT SUPPLlES (See schematic 25)
One of the, secondary windings on input power
transformer T1 is connected to bridge rectifier
Al17CRY7. The rectified voltage (nominally +20 Vdc)
is filtered by A17C8. The output of the supply is main-
tained at +15 volts by integrated circuit A17U2 dnd
series regulator,transistor Q5. Regulator A17U2 con-
tains a differential amplifier with a Darlington out-
put. The reference circuit {A17VR3/A17R29) is con- -
nected to the noninverting input of the differential
ampllﬁer (pin 3) through A17R20. The +15-volt out-
put is attenuated through A17R22, A17R23, and
A17K24. The wiper of potentiometer A17R23 is con-
nected to the inverting input of the differential
amplifier. The Darlington output (pin 6) drives the
base of series transistor Q5. Resistor A17R23 is ad-
justed to compensate for variations in the value of the
reference voltage (nominally +7.15 volts) so that with

“ an output of +15 volts from the supply, the inverting

and nonmvertmg mput voltages are equal.

4-170. The IC regulation includes an output current
limiting circuit consisting of an NPN transistor whose
collector is connected to the differential amplifier
and first base of the Darlington ;pair (within the IC).
The emitter and base connections for the NPN tran-
sistor are pin 1 and pin 10 on A17U2. When load

' ~current through A17R21 produces a sufficient voltage

" drop, the NPN transistor conducts, pulling the input
«to the Darlington pair toward the emitter potential
of Q5. This limits the output current. The output
‘current limit is 0.55 ampere to 0.75 ampere.

4171, The operation of the —15V regulator Al17U3

is identical to that of the +15 V regulator except
that the inverting input to the IC is the sum of the
+15 V and —15 V outputs (nominally 0 V).

4-172. +5-VOLT SUPPLY. (See schematic 24.) The
+5-volt regulator A17U1 functions identically to
that of the +15 V regulator A17U2 except that the
reference is provided by the output of the +15 V

" supply and attenuated by A17R15 and A17R16.

4-173. +115-VOLT AND +53. 3-VOLT POWER SUP-
PLIES. (See schematic 24.) The +115- volt and +5
volt power supplles function identically, therefore
only the +115-volt supply will discussed.

4:174. The ac input voltage from power transformer
T1 is applied to bridge rectifier A17CRl. The dc
output from A17CR1 is filtered by A17C1. A +15 V
refej'ence is applied through A17CR5 to the emitter
of transistor A17Q3. The base of A17Q3 is connected

to a voltage divider network across the output circuit. -
If the output falls below +115 V, the base of A17Q3
hecomes less positive than the emitter and it con-
ducts. With A17Q3 turned on, conduction through
Darlmgton pair Q2 and A17Q2 increases. This results
in an increase in output voltage./When the output
voltage again reaches +115 volts, A17Q3 tums off

a




Theory'

Transistor A17Q1 and resistor A17R2 form a current

limiting circuit. As the current requirements increase
toward the limit of the supply capability, the volt-
age .drop across A17R2 is’applied to the base of

A17Q1 which coriducts and limits the current drain

from the Darlington pair.

4-175. The +53.3volt power . supply ' functions

. identically as the +115-volt supply. The Darlington

A

pair consists of transistor Q3 and A17Q5. The current

limiting circuit consists of transistor A17Q4 and .
. resistor A17R8. |

4-176. LINE FREQUENCY. The line frequency trig-
ger signal is developed in ihe same secondary
winding of power transformer T1 that is used for the

~ matic 16).

-+ Model 1722A

- +b-volt powér 'supply The line frequency signal is ap- -
_ plied through A17R18 to HF REJ sthch ABSIM on

asaembly A8 (see schematic 7).

4-177. FLOOD GUN FILAMENT VOLTAGE. (See sche-
matic 25.) Flood gun filamentvoltage is developed in

a secondary winding of ac power transformer T1.
The ac input voltage is rectified by A17CR9/A17CR10

- and filtered by A17C14. One branch of the output cir-

cuit is applied directly to the floodgun filament
connection on the CRT. The other branch is applied
to a control circuit on gate assembly Al4. The output
of the control circuit on assembly Al4 is applied to
the other filament cennection on the CRT (see sche-

|

Y
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~ Model 17224

SECTION V

PERFORMANCE CHECK AND ADJUSTMENTS

INTRODUCTION.
W’Anmlne

Read the Safety Summary at the front

of this manual before mstallmg or
operating the instrument.

" 5.2. This section contains step-by-step- procedures

for checking instrument performance and for making
all mternal adjustments. Performance checks should f

be ‘'made in numerical sequence for best results.
Also included are test setup illustrations and a list
of recommended test equipment. Most test poirits
and adjustment locations are shecwn within the pro-

. cedures in which they are referenced.

oL 0 o o A e

5-3. EQUIPMENT REQUIRED.

54, A complete list of required test‘equipment and

accessories is given in table 5-1. Test equipment
equivalent to that recommended may be substituted,
provxded it meets the required characteristics listed

in table 5-1. For best results, use recently calibrated "

test eqmpnient

S5 PERFORMANCE CHECKS.

56. The performance ehecks given in this section

are suitable for incoming inspections, preventative °

maintenance, and troubleshooting. The checks are
designed to verify the pubhshed instrument speci-
fications. Perform the checks in the order given, and
record the measured information on the performance

check record at th& end of this section. - |

5-7. ADJUSTMENTS. .« | ”.

58. The adjustment procedures are arrsihged in a

recommended sequence. While most adjustments
-may be made independently, it is recommended that

adjustments be made sequentially as a number of
adjustments are directly related to preceding or fol-
lowmg admstments

5-9 PERFORMANCE CHECK RECORD

16-10. Each measurement point in the performance
check is) *repeated in the performance check record.

‘The pages may ‘be removed for filing. The first time

the performance check is made; enter the results on
the performance’ check record and ﬁle it for future

‘reference I R

 panel settings.

( i)

S-11. FRONT-PANEL CONTROL SET-
TINGS.

512. Set up the instrument, and perform initial 2d-

Performance Check |

justments outlined in Section III before proceedmg '

with the performance check and adjustment pro-
cedures.

5-13. ’l‘he” control seitings listed below are to

. be used for each performance check and adjustment

procedure. If a control is to be set to another posi-
tion, it will be listed in the procedure. After the
completion of each performance check or adjustment
procedure, set the controls back to the original fn'ont

!

 Control Position
Vertical (channels A and B):
POSITION ..........covvvins centered
VOLTS/DIV........c.coiiiiivnnt, 0.4
Coupling..... e PR DC
. Verniers ....................... ..... CAL
" VERTDISPLAY....................... A
INTTRIG ..........oooiiiiiinn A
BW LIMIT........... P “out position
"BINVERT .................. out pcsition
Horizontal:
POSITION (coarse and fine) ..... centered
HORIZ DISPLAY................. . MAIN
MAGX10................... .. X1 position
DELAY..................... i . cew
TIME/DIV (main) ............. 0.1 mSEC
TIME/DIV (delayed)................ OFF
TRIGGER LEVEL (delayed) .... STARTS
AF’I‘ER DELAY
TRIGGER LEVEL (main). ..... midrange
SWEEP VERNIER ................. CAL
'TRIGGER HOLDOFF .... detent position °
All time base pushbuttons.... out position
INTENSITY................. visible trace
INTERVAL. S . TIME

" 5-14. PERFORMANCE cuscx PROCE- !
' DURES. :

5-15 DEFLECTION FACTOR. The ranges are from'
10 mV/dw to 5 V/div (9 ranges) in 1, 2, 5 sequence.

The accuracy is +2% with the vernier in calibrated

all ranges and extends axlmum "deflection factor

~'to at least 12.5 V/dN' T UNCAL light mdlcates
. when vermer is not i m LAL posmon ’

o LN

\ 5_1

‘ : . . e
. tn . AR | R RN LR
. ! i N R
S , A
. L
* A
Ry e : ‘
) ‘.‘.\.“ . ) . '
LU ) , ‘ C
[ s '
e ' v . .

* position. The vernier is contmuously variable between .
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'GROUND THE INSTRUMENT T

1 SAFETY SUMMARY.

/
o

The Iollowlng gononl umy pmcautlom must ba observss durlng all pham of opomlon, unrlco,
and repair of this instrument. Fallure to comply with these precaulions or with speclfic warnings
eicewhere In this manual violates safely standards of design, manufacture, and intended use of the

Instrument. Howlm-PackoM Company assumes no llablllty for the cuotomou hmm to comply,
“ 'wlth thou nqulnmoms.g , . . |

\

To minimize shock hazard, the ‘instrument -chassis “and-cabinet must be connected to an electrical |

- ground. The instrument is equipped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical outlet or used with a three-contact

to two-contact adapter with the grounding wire (green) lrrmly connected to an electrical ground

‘(safety ground) at the power outlet. The power jack and matrng plug of the power cable meet

International Electrotechnrcal Commrssron (IEC) safety standards

/

DO NOT OPERATE IN AN EXPLOSIVE I(TMOSPHERE

' Do not operate the instrument in the presence of flammable gases or fumes. Operation of any |

n
l

electrical rnstrument in such an environment constrtutes a defrnrte safety hazard.

KEEP AWAY FROM I.IVE CIRCUITS.

Operatrng personnel must not remove’ mstrum’-'nt covers. Component /replacement and internal
adjustments must be made by qualified maintenance personnel Do not replace components with |
power cable connected. Under certain conditions, dangerous voltages may exist éven with the
power cable’ removed. To avoid -injuries, always drsconnect power and drscharge crrcurts before‘

touching them. ) r | | o

- DO.NOT SEHVICE OR ADJUST ALONE ’

Do. not attempt internal servrce or adrustrnent unless another person capable of rendering trrst aid
and resuscitation, is present,. | . , .

ARG

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

~ Breakage of the Cathode -ray Tube (CRT) causes a high-velocity scattering of glass fragments (rmplosron)

To prevent CRT |mplosron avoid rocugh handling or jarring of the instrument. Handling of the CRT shall
be done only by qualrlred marntenance personnel usrng approved safety mask and gloves. i

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

" Becaus2 of the danger of introducing addﬁronal hazards, do not |nstall substitute parts or perform

any unauthorized maodification to the instrument. Return the instrument to a Hewlett-Packard

Sales and Service Office for service and repair to ensure that safety features are maintained,

DANGEROUS PROCEDURE WARNINGS.

Warnings,  'such s, the example below, precede potentlally dangerous procedures throughout lhrs
manual. Instructions’ contamed in the warnings must be followed

Iwnnmol - -

Dlngorouo voltagca, capable of causing d«th are present In this lmtrument
Uu extreme caution whon handling, testing, end adluotlng

/

, , t r"'
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| Performance Check o | "'Model 1722A
A Table 5-1. Recommended Test Equipment | -
Instrument . Recommended Required Required
Type Model Characteristics For
DC Standard  HP Model 740B ‘Voltage: 50 mV to 30 V P, A
_. - Accuracy: to .01% |
VHF Oscillator HP Model 3200B - | " Frequency: to 300 MHz P, A
\ “ : Accuracy: 2%
Test Oscillator HP Model 651B Frequency: 10 MHz P, A
RF Voltmeter 'HP Model 3406A Voltage: te 3 V P, A
Time-mark | HP Model 226A Time marks: 2 ns to 0.5 s . P, A |
Generator . | ,
Fast-rise ‘ HP Modei 1105A Puise rise time: <400 ps P
Pulse Generator and 1108A Lo L)
. Multifunction .|  HP Model 34702A Voltage Range: >115 V A
.. Digital Voltmeter | , with 34740A Accuracy: £0.1% \
Adapter HP Part No. 1250- GRS74 to BNC male P
’ v 0849 SN
v 4 o’ '
Adapter (2) HP Part No. 1250- GR874 to BNC female P
o, 0850 - . |
Adapter HP Mecdel 10110A Twin Banana Plug to P A
. | | R  BNC male adapter |
Adapter HP Part No. 1250- BNC female to BNC female P
~ 0080 :
Adapter (3) HP Part No. 1250- Male type N to female BNC P
0082 | | : |
Adapter - + HP Part No. 1251- Twin Banana Plug to
: 2277 «  BNC female adapter
- 44in. BNC HP Model 10501A BNC, 44-in. cable P, A
" Cable (2) | ‘ |
9-in. BNC . HP Model 10502A BNC, 9-in. cable P
Cable (3) o - ' ,
Test Leads HR!‘Model 11002A P, A
- 50-ohm Tee HP Model 11063A Accessory for RF vol?xjneterv P
‘ ‘BNC Tee (2) HP Part No. 1250- | BNC Tee Adapter P
2 : 0781 | '
~ Probe HP Model 10006D Divide Ratio: 10:1 A
- 20dB HP Model 355D Attenuator 20 dB CA
~ Attenuator o | \

)




. Model 1722A .

/

Performance Ch‘eck

Table 5 1. Recommended Test Equtpment (Cont'd) !
'ﬂlmtruui"ent ’ ﬂwbmmondcd mqulmi‘ ‘ | Required . -

Type . | ' -~/ Model - Characteristics For

50.ohm Power =~ |  HP Model 11549A P
- Divider : o \ .

Test Oscillo HP Model 180C/ Blanking Gate Output; A
scope 1 1808A/1820C Sweep Output
Pulse Generator " HP Model 8013B Trigger Output | A
. . ¥ Frequency: 10 kHz : |
50-ohm'Load HP Part No. 0950- - ' .

' . 0090 Lo
50-obm HP Model 10100C - Termination: 50 ohms , P
Termination L

Note: P = Performance Check, A = Adjustment Procedure.
_ . \ i

516. The deflectxon factor is chq*cked by applying .
a voltage-cahbrated signal to the input. The displayed
slgnal is aompax:ed against the voltage standard.

~ Equipment Roqulred:

'DC standard
Adapter (HP Part No. 1215—2277)
44-in. BNC cable
5-17. Perform deﬂeétioh factor check as follows:

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

b. Set dc standard for 0 volt output.

c. Set channel A and channel B VOLTS/DIV

- controls to .01 posntlons . v

line.

DC STANDARD

0 12345 =)
o H
K- —

d.” Set baseline to bottom honzontal graticule

ADAPTER -

44-IN.BNC CABLE

\
e. Set dc standard for +50 mV output.

"' . Note display, vertical deflection should be
5 divisions £2%. -

g Observe vertical deflection factors specified
»in table 5 2

h Connect dc standard to channel B INPUT
connector.

i.  Set VERT DISPLAY control to B.

|
I
|

Set INT TRIG control to B.

k. Repeat steps d through g for channel B.
W

Disconnect test eq\npment

m. Set Model 1722A front-panel controls to.‘
, mltxal settings. o
\ )
MODEL 1722A

17804 UBEAIUICOPY

------
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1722A-038-03-78

, " Figure 5-1. Deflection Faétbr Test Setup

L
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Perfprmance Check.

Table 5- 2 Deflectzon Factor Accuracy

DC Standard VOLTS/DIV vmlcal Dlsplny
Settings Settings (div) _
.05 01 5 2%

B B 02 5 +2%
3 .05 6 2%
b5 1 5 2% |

1 2 . 5 2%
3 5 6 +2%

5 , 1 5 +2%
+10 2 ' . 5+2%
30 5 ' 6 +2%

5-18. CALIBRATOH ACCURACY. The calibrator out-

put is a square wave with 3 V :tl% amplitude, at
approxxmately 1 kHz. -
5-19. The amplitude is checked by comparing the
p-p signal against a known signal.

. Equipment Required: \

. DC standard
! Adapter (HP Part No. 1251- 2277)
I Adapter (HP Model 10110A)
44-in. BNC cable
Tes‘t lead

5-20 Perform calibrator accuracy check as follows: .
a. Connect eqmpment as shown in figure 5-2.
b. Set Model 1722A controls as follows:

TIME/DIV (main) ............. 0.5 mSEC
~OLTS/DIV (channel A) .......... v 05

c. Set dc standard for 3 V output.
; " .

)

DC STANDARD

E

®
oPD00OQe®

le o

o thurc 5-2. Calibrator Accu‘racy Test Setup

- ADAPTER */

. Model 1722A

d. Note vertical deflection on CRT.
‘e. Disconnect dc standard from Model 1722A

f Connect Model 1722A CAL 3V output to .
channel A INPUT connector using test lead and HP

Model 10110A adapter.

g. Note vertlca] deflection on CRT. Vertlcal de-

flection should be same as noted in step d x1%.

Frequency should be approximately 1 kHz.
h. l)isconnlect test leed. |

i Set Model “‘\’1722A front-panel controls to

\' mltlal settings.

5-21. DIGITAL VOLTMETER ACCURACY. DC Volts
$0.6% of reading; t0.5% of full scaie. Channel A
Position-VOLTS, 1% of readings, +0.5% of full scale,

‘measured at dc.

| 5-22. The digital display indication is compared to

a known voltage input. y
Edulpmem Required:
DC standard -

44-in. BNC cable |
.+ Adapter (HP Model 1251-2277)

" 5-23. Perform digital vol’tmeter Aaccuracy check as

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

b. Set Model 1722A controle as follows:

"ChAVOLTS/DIV......... TR 0.01
Coupling..........oovviviiiininen. GND
INPUTDC VOLTS .............. ~ engaged

c. Set dc standard for +50 mV output.

MODEL 1722A
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‘Model 1722A L

Tablel' 5;3. Digital Voltmeter Accuracy

"VOLTS/DIV | DC Standard | Display | Tolerance
01 | 50mV |[0500-3 [ .75
02 100mV | 100.0 -3 | t1.5
.05 200mV | 2000 -3 | 35
1 ' 300mV | 0.300—0 | *.0065
2 1V | 1.060—0 | *.015
5 2V | 2000—0 | *.035
1 5V |0500—0 | *.075
.2 10V 11000—0 | #.15
5 20V |200—-0 | .35

,‘)

d Press CHAN A (REF SET) until dlsplay indi-
cates 000.0 —3.

e. Set channel A coupling to DC. .
f. Display shotiid indicate 050.0 —3 +0.75,

g. "C'hecl( other sensitivity ranges as indicated
in. table 5-3 using sequence establizched in steps b

thru f. :
h. Change output poclarity of dc standard to

negatxvf\ and repeat procedure, noting that polanty
of display is reversed.

i. Disconnect dc standard.

J ‘Set Model 1722A controls as follows | ’
ChAVOLTS/DIV...................... 1
CHANAPOSN..................

k. Adjust channel A vertical POSITION to
place baseline exactly on center horizontal graticule
line.

. Depress REF SET until display indicates 00.00"

~0.

m. Connect de¢ standard to channel A INPUT and

set dc standard for —5 Vdc.

" n. Rotate channel A vertlcal POSITION to re-
locate baseline exactly on center horlzontal graticule
lme Display should indicate —05.00 0.10.

L

DC STANDARD

. : . o
2 | )
(EX8 .

°
L E X XXX X B

%10

)

ADAPTER

B \J .
‘\..

N

- 5-28.

- @u'llm I

444NQeNccAsLE

\

Pel;_formance Gheck

N

0. Dlsconnect de standard and return controls to
initial settings.

T

5-24. Z-AXIS BLANKING. A signal of +8 volts, 50-ns
wide pulse will blank a trace of any intensity. Usable -
to 20 MHz for normal mtenmty \

525, A free-runnmg trace of normal intensity is
obtained on CRT. A signal of +8 volts is applied to
the Z-AXIS input connector on the rear panel of
Model 1722A. The display shoula be blanked regard-
less of INTENSITY setting.

Equlpment Required:

DC standard
Adapter (HP Part No. 1251- 2277)
44-in. BNC cable

5-26. Perforln Z-axis blanking check as follows:
a. Obtain free-running baseline on CRT.

" b. Adjust INTENSITY control for normal
wewmg level of baseline.

- ,w,.‘ ," ‘

R X Connect equipment as shown in figure 5-3.

‘d. Set dc standard for +8 V output.
e. Observe baseline is blanked.

1 stconnect test equipment.
g Set Model 1722A front-panel controls to
initial settmgs

§-27. BANDWIDTH. Direct or with HP Model 10020A
probe, or with 10X, 10-megohm divider probe (HP -
Model 10014A). (3 dB down from a 10-MHz, 6-divi-
sion reference signal.) DC coupled: dc to 275 MHz;
AC coupled: 10 Hz to 275 MHz.

To ‘check the bandwidth, a vhf osc1llator 18
used to apply a 6-division, IO-MHz reference signal
to the input of Model 1722A An rf voltmeter is used

BN

MODEL 1722 .
' " 120000378

. . Figure 5-3. Z-dxis Blanking Test Se,tjdp o | ‘
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'-Pérformance Check ' = - !

S0y
VHF OSCILLATOB

 MODEL 1722A ’

Model 1722A |

RF VOLTMETER

e

X &

ool ¢

44-IN.BNC CABLE

vvvvvvvv
f

Sogaan

.........

J3aC
s

4
"
W

ADAPTERS

"50-0HM
\ \TERMlNATION

50-OHM TEE
20-DB ATTENUATOR

50-0HM -
~ POWER DIVIDER

1722A-039-08-77

Figure 5-4. Bandwidth Test Setup

Ito'nteasure the signal level. The vhf oscillator
frequency is mcreased to 275 MHz and the amphtude
is adjusted to give the same indication on the rf

voltmeter. Displayed amplitude on CRT must bev

equal to or greater than 4.2 dlvmxons
. EQuipment Requlred:

" VHF oscillator ‘ - ,
RF voltmeter - -
44-in. BNC cable '
50-ohm tee !

Adapter (HP Part No. 1200 0829)
Adapter (HP Part No. 1250- 0849) _
50-ohm lozij ) !
50-ohm po er divider

|

5929, Perform bandwidth check as follows: -

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

b. ‘Set channel A and channe] B input coupling |

" to 50Q posxtmns

c. Set channel A and c¢hannel B VOL’I‘S/DIV
switches to 0,02 posxtlons

| d. Adjust vhf oscillator for IO-MHz 6-division
display on CRT L

e. Note ‘.indi'éhti()n on rf voltm._ger.

»

f Increase vhf oscillator outpuit to 275 MHz.

g. Adjust amphtude of signal from vhf oscillator

imtxl rf vo]tmeter mdxcatlon is same as noted instepe.

h. Observe dxsplay on CR’I‘ Signal amplitude
should be equal to or greater than 4. 2 dwnsxons '

| 56 o

i. Disconnect input sxgnal fr0m channel A
INPUT connector.

). Connect mput signal to channel B INPU’l‘
connector -

k. Set VERT DISPLAY control to B.”
L. Set INT TRIG control to B.
‘m. Repeat steps\d througﬁ h" for channel B.

n. Disconnect test equipment ' oy

0. -‘Set Model 1722A front- panel controls to
lmtnal settings. .

5-30. TRIGGER. Internal triggering occurs from dc
to 100 MHz on signals causing 0.5 division or more
of vertical deflection, mcreaqmg to 1-division vertical
deflection at 300 MHz in all display modes. Trig-
gering on line frequency is also selectable. External
triggering occurs from dc to 100 MHz on ‘signals
with an amplitude of 50-mV p-p or more, increasing

* to 100-mV p-p at 300 MHz. -

-5-31. Internal triggering is checked against certam

‘vertical deflections on the CRT. For external trig-

gering, the input signal amplitude is momtored with
an rf voltmeter

I

Equipment Requlred

VHF oscillator
RF voltmeter C
Two 9-in.. BNC cables . '
44-in, BNC cable : |
50-ohm tee |

-1, 50-ohm power divider

r* 50-ohm termination
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VHF OSCILLATOR - .

MODEL 1722A

Performance Check

RF VOLTMETER
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44.IN.BNC CABLE

9-IN.BNC CABLE

\

- Figure 5-5. Main Triggering Test Setup | |

5-32. Perform trigger check as follows:
. “ au Connect equipment as shown in figure 5-5.

b. Set Model 1722A channel A couplmg te 50Q
posmon

c. Set output of vhf oscrllator for 100 MHz,
0.5 division of vertical deflection. ‘

d. Adjust'main TIME/DIV and main TRIGGER
LEVEL controls for. stable dnspla‘r (Stable display
indicates proper tnggenng )

e. Set output of vhf oscnllator for 300 MHz,
" 1 division of vertical deflection. <

£ Adjust main TRIGGER LEVEL control for
_ stable display. (Stable display indicates proper tig-
gering.) ‘

g "'Set main IN'I‘/EXT switch to EXT position.

" h. Set output of vhf oscillator for 100 MHz,
17.7 mV as observed on rf voltmeter (50 mV p-p).

i, Adjust main TRIGGER LEVEL control for

" ‘stable display. (Stable dlsplay indicates proper
triggering.) ‘

‘ .Set output of vhf osclllator for 300 MHz,
' 35.4 mV as observed on rf voltmeter ( 100 mV p-p).

k ‘Adjust m n TRIGGER LEVEL control for
stable display. (Stable dnsplay indicates proper tng—

germg )

7

{

- 50-OHM TEE

POWER DIVIDER

50-OHM
TERMINATION

9-IN.BNC CABLE

1722A-042-03-76

T

o, Set main INT/EXT switch to INT posmon

m. Set main TIME/DIV control to 20-nSEC
position.
n. Set delayed TIME/DIV control to 10-nSEC
. position.

0. Set output of vhf oscillator for 1"division of
vertical deflectioa.

B AdJust main TRIGGER LEVEL control for
stable display.

a. Set HORIZ DISPLAY conitrol to DLY'D.

r.. Adjust delayed TRIGGER LEVEL control
\ for stable display.

8. vConnectvequipment as shown in figure 5-6.
. Set delayed Iﬁl'l‘/ EXT switch to EXT position.

" u. - Set HORIZ ISPLAY control to MAIN.

W

v. Set output of vhf oscillator for 300 MHz ‘
35.4 mV as observed on rf voltmeter (100 mV p-p).

w. Set channel A VOLTS/DIV sthch to 0.05
position.

. % Adjust main TRIGGER. " LFVEL control for
stable dlsplay |

y. . Set HORIZ DISPLAY confrol to DLY'D.

4 o
o 5-7
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Performance Check Model} 1”:)722A
VHF OSCILLATOR‘ [ RF VOLTMETER
' 50-OMM'TEE
ool o ”
50-OHM
TERMINATION

[ s ooenoRCon

44.IN.BNC CABLE

"
1

44-IN.BNC CABLE

g 7
MODEL 1722A

ADAPTER

. 50-OHM TEE »~
POWER DIVIDE,R

9-IN.BNC CABLE

N

. 1722A-043-03-78

Figure 5-6. Delayed Tnggermg Test Setup

z. Adjust delayed TRIGGER LEVEL control for :
stable display. (Readjust main TRiu::ER LEVEL

control if necessary.)
| aa. Stable V(lfisplay‘);indicates proper triggering.
‘ ab Disconnect test equipment.

ac. Set Model 1722A front-panel controls to

- ..initial settings.
5-33. COMMON MODE REJECTION. At least 40 dB, . ﬂ

dc to 5 MHz, decreasing to 26 dB at 50 MHz. The
common mode signal amphtude is equivalent to 12

- divisions with one vernier adjusted for optimum

rejectlon

:*‘ ! \‘

' 5-34.‘ Identical signals are applied to both channel A
- and channel B with channel B set to the inverted
mode. The displayed signal is the common mode’
- gignal.

Equipment Required:
Test oscillator
. 50-ohm power divider

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

5-35. Perform common mode rejectxon check as fol
lows: * \ , |

|

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

58

NOTE
Cablee used to connect channel A and
channel B INPUT connectors to 50-ohm
power divider must be of the same elec-
trical length

b. Set Model 1722A front-panel controls as fol-
lows: |

! VOLTS/DIV (channels A and B)...... 0.1

VERT DISPLAY..... . ALT
Coupling (channels A anel B)......... 500
. BINVERT ..... S engaged

c. Set test oscillator for 5- MHz, 2-division
amphtude display on CRT.

d. Set channel A and channel B VOLTS/DIV
controls to 0 01 positions.

e. Set VERT DISPLAY gontrol for A+B operahon
(both A and B puehbutton switches depreesed) '

f AdJust either channel A or channel B vernier
(whichever is most. effectlve) to achleve ‘minimum

deﬂechon

g Deﬂectxon shduld be leee D‘.han one mmor
dlvmon (40 dB) L |

h Set test oscnllator for 50-MHz output

i. Repeat steps b through f uemg 50 MHz.

a 7
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' Model 1722A
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TEST OSCILLATOR |

44-IN. BNC CABLE

Figure 5-7.

j. Deﬂectlon shoulq be less than 1.1 major divi-
sion (26 dB) o o

k. Disconnect test equipment.

1. Set Model 1722A front-panel controls to

-~ initial settings.

} 5-36. SWEEP TIME ACCURACY The ranges are
o from 10 ns/div to 0.5 s/div (24 ranges) in 1, 2, 5
.~ " < gequence. The accuracy of the 10 ns/div through

is $3%. The accuracy of the 100 ns/div through
20 ms/div ranges is 12%. The stlpulated accuracies
of all ranges are with the vernier in calitrated
position. The vernier is continuously variable between
all ranges and extends slowest sweep to at least 1.25

vernier is not in CAL position. S

‘- Table 5-4. Main

s/div. The vernier UNCAL light 1nd1cates when the

Performaiiée Check

MODEL 1722A

17088 OBCHLLBCUPE

N

50-OHM
POWER DIVIDER

1722A-044-03-76

CMRR Test Setup

o

. 5-37. The Model 1722A time base is compared to
a time-mark generator to verify accuracy.

Ao Equipment ﬁequlrod:
Time-mark generator
44-in. BNC cable

5-38. Perform sweep tlme accuracy check as
follows:

a. Connect equipment &s shown in figure 5-8.

50 ns/div and 50 ms/div through 0.5 s/div ranges

b, Set channel A input coupling to 509 position.

c. Set channel A VOLTS/DIV switch as ré-
quired.

d. Check main sweep accuracy in accordance
with table 54. ‘

‘l"‘
s

Sweep Performance Check

Main TIME/DIV and Tll;u-

*Accuracy (0°C to 55°C)

"

mark Generator Settings

X1 Xi0

10 nSEC to 50 nSEC**
.1 uSEC to 20 mSEC -
50 mSEC to 5 sEc

+3% (within .3 div)

- 25% (within .4 dw)”“'
_ +3% (widhin .3 div)
+3% (within .3 div)’

|

+2% (within .2 div)
3% (within .3 div) -

2/

Al '*" Exclude time markn occunng in ﬁrst 10 nanoseconds of sweep.

K How Measnre accuracy over mmde elght divisions on XlO 10 nSEC to 50 nSEC sweep speeda

Set one hme mark at 1st left graticule lme and read error at 11th gratlcule line. Adjuat main TRIGGER
"LEVEL control as necessary for stable display. \ .
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'_,\-‘Peeformance Check - - E S Model 1722A "

;o - ~Table 5-5, Delayed Sweep Performance Check o ' S ) .
*Delayed TIME/DIV and . “Accuracy (0°C 10 55°C)"
Time-mark Generator ' | | _
Settings X1 o X10°
10 nSECto50 nSEC** | 3% (within 3div) £5% (within .4 div)***
1 uSEC to 20mSEC +2% (within .2 div) *3% (within .3 div)

(\

*  Main TIME/DIV sthch is al,',vays one swee‘p pdsltlon slower than delayed TIME/DIV switch setting.

**  Set one time mark at lst left gratlcule line and read error at llth gratlcule line. Adjust main and .
: delayed TRIGGER LEVEL controls as necessary for stable display.

| ** Exclude tlme marks occuring in first 10 nanoseconds of sweep "

*+¥* Measure accuracy over inside eight divisions on X10, 10 nSEC to 50 nSEC sweep speeds "

/ ' '
vy

+e. Set HORIZ DISPLAY control to DLY'D. - Equipment Required: .
f Press INPUT DC VOL’l‘.s control. | - Time-mark generator T | o
“ 44-in. BNC cabie | a
g Check delayed sweep accuracy in -accord-: : - ; e C
ance w1th table 5-5. 5 - 541. Perform delay jitter check as follows:

Bl

h. Dlsconnect test equipment. - " a. Connect equipment as shoWn in figure 5- 3.

i. Set 1722A front-panel contrels to initiaj b. Set 1722A front- panel controls as follows
settings. \ \ ,
‘ TIME/DIV (main) .............. 1 mSE(.,l :
S ‘ VOLTS/DIV (channel A) ............. B
5-39. SHORT TERM 'I'ABILITV Delay jitter should TIME/DIV (delayed)........... - luSEC
be less than 01% (1 part.in 10 000). HORIZ DISPLAY......... MAIN INTEN
. INTERVAL ......... PR CH A POSN
5-40. Delav altter is checked by expanding the
sweep by 10 000 and visually momtormg the : ¢ Set tlme mark generator for 1-mSEC tlme v
jitter. - | marks.
|
P y o MODEL 1722A o |
‘ ' ﬁ i e §

TIME MARK GENERATOR | ‘

H

H

£

v
~

_ 44IN.BNCCABLE

l.‘

‘ 5‘10 I. e . Y I , | , ’ l

o : " vraaesorre L o e
Figure 5-8: Main Sweep Time Test Setup | | R




Model ‘1722A}.

d. Adjuét DELAY control so intensified portion

of sweep starts at 11th graticule line. _ B

e. Set HORIZ DISPLAY control to DLY'D.

f. Adjust DELAY control so display is centered.
Delay iitter (horizontal axis) should be less than 1
division, which is equal to less than 0. 01‘7»

g. Disconnect test qupment S

h. Set. 172"A front panel control to initial

qettmgs .
W
Ty :
a

5-42. 'DIFFERENTIAL TIME MEASUREMENT ANb

- FREQUENCY ACCURACY. Refer to table 1-1 for
specifications. : ‘ |

' 5.43. Time difference and frequency is measured

using a known time standard.

Equipment Required:

| Time-mark generator
44-in. BNC cable

. 1(’.7,

- 5 44 Check differential time measurement’ and

frequency accuracy as follows:
NOTE
Perform Time Interval zero adjustment
prior to this check (refer to paragraph
3-17). '

a. Connect equipment as shown in figure 5-6."

b. Set 1722A controls as follows:

Channel A coupling................. 500

Chann->l A;VOLTS/’DIV P s
HORIZ DISPLAY......... 'MAIN INTEN
Main TIME/DIV ............. .. D uSEC

" Delayed TIMF/DIV ............ 10 nSEC

INTERVAL..... T TIME
¢. Set time-mark ‘ger:éréfor'for;O.S us markers:”

d. Adjust TIME INTERVAL DELAY control to
' supen'npose first intensified spot ov:

marker. IDo not use far left. marker " '

T, Using TIME INTFRVAL I)FC/ INC controls,

supenmpose second mtenmﬁed spot over tenth time

_marker.

f. Change HORIZ DISPLAY to DLY'D.

wre

" & Using TIME INTERVAL FINE DEC/INC
‘control, superimpose selected two markers. (Increase‘
!N'I‘F,NSI'I‘Y Lontrol as requxred)

‘ settmgq

ot

: Pérfbi‘"mance Check N

h. Dlsplay should mdlcate 4 000 —6 t 0“‘7

!

i. Prees l/Tlme swntch ‘ .
J.. Dlsplay qhould mdlcate 0 250 +6 t 002
k Dlsconnect test equlpment

1. Set 1722A {ront- pa 1el controls to initial

: ,\ [ ,'"

) 5-45 RISE TIME. ’l‘he rise tlme is equal to or less

than 1.5 nanoseconds (measured from the 10% to

“90% points of a 6-division input step) Measurements

can be made directly with HP Model 10020A probe
or with IOX 10- megohm divider probe (HP Model
10014A)

5-46. A step w1th a rise time of less than 400 plco

" seconds is applled to the vertical input. The displayed

rise time is then checked to see that i ig is equal to or
less than 1.3 nanoseconds.

Equipment Required:

Fast-rise pulse generator
44-in. BNC cable

H5-47. Perform rise time checlg, as follows:
o [ ‘ | .
a. Connect equipment as shown in figure 5-.

b. Set main TIME/DIV control to 10 nSEC
position.

c. Set channel A and channel B input coupling
to 50Q position.
v ! I3 .‘ "
d. Adjust channel- A VOLTS/DIV and fast-rise
pulse generator controls for display signal having
exactly 6-division amplitude.

_MODEL 1722A

FAST RISE
" PULSE
GENERATOR

“‘o

¢ second .time )

‘/,,Zm.__:\‘w ® @l-‘-‘},_ JABReE
.\:;-:.599: TS,
n™ @ 0 ‘rn@/‘)OJ

MODEL 1108A o

"44~|N.BNC CABLE

o

1722A- 046-03-78 ‘

Fzgure 59 Rise sze Test Setup -

- 511
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Adjustments

e. ' Adjusi main TRIGGER LEVEL control for =

stable display.
f Set HORIZ DISPLAY control t6 MAG X10.

g. Adjust horlzontan POSITION control as‘
necessary to measure rise time. , |

h. Observed rise time should be equal to orless
than 1.3 nanoseconds (10% to 90% points).

i. Disconnect pulse Fenerator from’ channe] A' |
INPUT connector

AR ‘
o Connect pulse generator to channel B INPUT
connector

k. Set V ERT DISPLAY control to B.
I Set INT TRIG control to B.

m. Repeat steps d through-h for channel B.
, i |
~ n. Disconnect test equipment.

6 Set 1722A front panel controls to 1mtnal
settmgs :

5-48. ADJUSTMENT PROCEDURES.

WARNING I |

" Read the Safety Summary at the front of
-this manual before performmg adjust- .
‘ment procedures ‘

5-49, Remove top and bottom covers from the.
‘instrument; set front-panel controls to initial settings
(paragraph 5-11); apply” power and allow thlrty
‘minutes for instrument to warm up. :

57‘-50. LOW-VOLTAGE ‘POWER SUPPLY ADJUST- |

) MENT. (See schematic 25 and figure 5-10.)
Equipment 'Requlre'd: 1

Multifunctiym digital voltmeter | o

Test leads
LV LIMIT'LVADJ TP

| 3 R24 R23 ‘ |
f 8*”. —— A ,,/ 4 0oogdooo00  ~om=
! o O 151 o8 TP2 P2 TP , :
o0 o oo T

e C2—— TPS O
. ‘ O| —[naa-— —VR1—z_ pyg—C8— ~R2? — "
—R e Rl ¥ —R1Y = TR —RT— . p2s-
—R§cRg B AR T O | ~ Aig— | I;Ct?-
UL
LORNCICHORIOHI®
& Q.
'-CMS—T ol ' I
. - Eand —— —""26
e RA— --M-— —R10 — __::;‘__ Rz —
—M-000 000 000 000 0OQ
/ 10 B OB (5 (&) (6
- ToQ2 To0a - TOQ4 .., TOQS TO QI
A17 BOARD 9722‘ 047 )8-77

Fzgwe 5- 10 Low uoltage Power Supply Adjustment

512

wJt

5-51. Adjost low-voltage power supply as follows:

NOTE DA
| Perform Stéps a through j only if LVPS
Assembly A17 has been replaced. Other-

wise adjust LVPS by performmg only
steps f and k through m.

“a. Set A17R23 LV ADJ, fully clockwnse
b. Turn off ac mput power to 1722A

c. Remove LVPS assembly A17 retammg

¥

SCrews.

d. Raise front of assembly A17 untll adJustment |

A17R24 IS accessnble

/ CAUTION

Be careful not to short A17 assembly to
chass1s or other assembl*es

e. Turn on ac mput power to 1722A

i Connect multifunction dlgxtal-voltmotér

‘o (DVM) test 'ead to test point A17'I‘P1

,l . B Adjust Al17RR24, LV LIMIT for mdlcatlon on
"DVM of +15.3 V.

h. Turnoff ac mput power to 1722A

'i. Remount LVeS assembly Al7 w1th SCrews o
‘removed in step c.

. . [
j. Turn on ac input power to 1722A.

. k Adjust A17R23 for DVM indication of +15V
50 mV ,

!

table 5-6.

m. Disconnect test equipment.

. PR
,}'.)

Table 5-6. Power Supply Outputs, ..,

Model 17224

1 Check power supply outputs as mdxcated in .-

Power Supply | Measurement | . i
Output |  Test Point- g Toleranco'

+.15 V' | "AITTP1 | 50 mV

+ 115V | - Al17TTP5 + 256 V

+ 533V | AlITP4 | = 120 vV

+ 5V | AITTP2 & .06 V'

+20 V CA1TTPT | — 0_5 V,+3.0V

— 15V | .A17TP3 + 32 Vo,

—2950 V. AI5TP1 | <2973V, »2827 V
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Fzgare 5-11. Intonszty Set Adjustment

.
\e
at

5-52. INTENSITY SET ADJUSTMENT (See ﬂgure“'

5-11.)
qulpme‘nt Required:
Test oscilloscop'e

10:1 divider probe

N

5-03 Adjust mtensxty set as fo;lows

a. SPt fron- panm main FIME ‘DIV control to

5 s position. .

- b. Connect test oscxlloscopev to test point
: A14TP4 using 10:1 dlv'der probc

Connect 101 d1v1der probe ground lead to

d. Set frout panel IN'I‘LNQITY control for 10 V
p-p gate pulse. |

T AdjustAmRB II"I‘bET to barely extmgulsh -
L trdce on 1722A CRT.

' f. : Diséonnect test ‘cquipm‘ent‘. |

g Set 1722A front -par:.
settings. .

r'\
)

5-54. GATE-RESPONSE, AMPLITUDE, AND AUTO-
FOCUS ADJUSTMENTS. (See figure §-12.)

- Equipment Required:

Test oscilloscopex- R
10'1 divider probe BRI

5.)5 Adjust gate resoonse. amphtude and auto

- focuu as follows; -

. f‘a. Set 1722A front p\émel controls as follows

PO i FION (channel A) ~trace off screen
CTIMESDIV (main) .o . B uSEC

[.

A14 BOARD

! controls to initial -

33— ;oooooooooo‘oocpo‘ooqc‘? ‘

CINTENSITY,............ fully clockwise -

Adjustments

b. Connect test oscllloscope to A14TP4 usmg"
10 1 d1v1der probe.

c. Connect 10:1 divider probe ground lead to
Af\lll'l"J ‘

d Set mtensnty limit ad]ust A14l‘”' fully cow.

- Adjust A14R10 for gate amphtude of +70

volts
| )

f. Expand sweep time of test oscilloscope to
observe leading edge and overshoot of gate pulse.

+g. Alternately adjust gate-response adjustfnent
A14C7 and A14C8 for fastest rise time and flattest

pulse top (A14C7 adjusts fast corner).

h. Set Auto Focus Adj A14R20 fully cew.
N Set controls as follows

TIME/DIV (maif) ............. 10 uSEC

. "IME/DIV (delayed)........... 10 nSEC
- HORIZ DISPLAY ................ - DLY'D
/ ~ INTENSITY ...........0 ... maximum

POSITION (channel A) . trace centered

j.  Center screen tmcn w1dth (at. optlmum focus)

should be 1 mm. If not, adjust A14R10 shghtly until

trace w1dth is 1 mm.
k.. SetulN'lv‘luNSITY to 10 o'clock position,'
1 Set 'HORIZ DISPLAY to MAIN‘.

m. Ad]ﬂ‘lt A14R20 for best focus.

CAL ORTHO FG c,ATn" L
_ADJ R70 - ,PATT ADJ

‘ & - R51 \ R64 m(i
! o | = ma-- ‘

| 01';2“,:“:;’11““ i TN\ c00! ~ooooo @
Qrver -cm- . HBU N g7 e 8(“ m:~

, ~CRB— I
O’.‘;,‘.l = RAD— ) -CR9~— | . | =Ry~ -ﬂﬂ—- ™~
Owo " - RB2— --nn-g - g
-C16~ ~R4D~ | :
—RS8— —Rd5— —RA2-T, -css- d
| ~C28- A8 T — RAg—-L2T 4
gl e~ FAT X
O-css— 7 —ar-(az) (@ o) & E [
a ~— RS54~ P |——ﬁ¢-— . |t ~— RBH
’- nz" . “‘"n79_ . -— -
-t 22 “ & o A e —Rp— - BN

.C8—CR14: =CAN-
"3 (@F o s -cne e

| =~ R17 == RS
-l3 e~ ,@*;:‘23-501
l I Zene- 2 )
- CAS~ > L .y
R
|
) L
8- !
! g
CTPA CT }[Po' cg R1B AUTO .
"GATE " GATE NT' FOCUS . ,
‘RESP 1 RETP 2 LIM R20 1722A-049-08-77
Fzgure 5-12. Gate ASSembly Ad}ustments
- D13
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A_djustméhts o
n. Set HORIZ DISPLAY to DLY’ D .

e | Set INTENSI’I‘Y to maximum.

oy

Q. .‘ilet‘*’lNTEN,’SI"l‘ll.~wto 10 o"cloe’lr ppsitiorfi
"r. 'Set HORIZ DISPLAY tolMAIN‘
8. Readjust A14R20 il necessary for best focus

t. Set 172?A front-panel controls to 1mt1al
settmgs except AR follows ‘ R

POSITION (channel A) trace off sc'reen
~ TIME/DIV (mein) ............. 10 mSEC
INTFNSITY e fully clockwmey

A Set test oscllloscope TIME /DIV control to :

20 mSEC/div. - ,\

- \, \' Usmg test oscilloscope (connected to A14TP4
through 10:1 divider probe) observe waveform as

" gshown in figure 5-13. If necessary, readjust intensity.

lmnt A14R15 to make pulse 30V to 50 V as shown

i

W, Dmconnect test equlpment

‘; ;t"].' 'S Set 1722A frontupanel controls to initial

settmgs ¥y

| Issovsov

e | ,', o L 1722;‘-“”-03-7. o

oot

thure 5 13 Intenszty Limit Adjustment o
“ ’ . *

. )"“
s

| 5-% TRACE ALIGN. (s« schamltlc 16. )Adjust trace. |

ahgn as follows R , o

! l controls to obtam sharp trace on LRT

I

b Admst rear-panel TRACF ALIGN control

- center houzontal vrnncule lme

Test? bsclllator ot :
44-m BNC cable |

a. Adjult front- panel INTENSITY and FOCUS

g Y AUTO/NORM..'.‘..:.:,\ ............

) | Refotus, usmg front -panel- FOCUS 1f neces-';" v

i 7'1"4‘A14R67 8¢ that horizontal trace exactly parallels L

' Model 1722A

5-58 ~Adjust orthogonality and \,pattern as follows:

a. Connect test osclllator to channel A INPU*'I‘ |

connector

b. Set test osclllator controls for 1 kHz greater

. 'than 6-division output display signal.

c. SetINT TRIG control to B

d. Set HORIZ DISPLAY contro} for XY mode
of display.

<
\

. Allgn vertical trace with center’ vertlcal
graticule lme usmg horlzontal POSITION control

f AdJust orthogonal control A14R70 so that |

vertical trace exactly parallels center vertical grati-
cule line.

£. Set HO*RIZ DISPL A\ control for MAIN

mode of dlsplay |
h' Set INT TRIG control to A.

: i Set test osc1llator controls for 500 kHz, 6
d1v1s10n output display slgnal

J. AdJust rear-panel PA-T’I‘ ¢ontrol A14R76 to
- obtain hest raster display (minimum pincushioning
- or barrehng at top, bottom, and both sides of display).

\

k. Dlsconnect test equlpment

l. Set 1722A front- panel contro's to mltlal
N settlngs ‘ ‘ . ] . ‘ . _‘,r.;: .)'

5-50. FLOOD GUN PATTE:N AND INTENSITY

RATIO ADJUSTMENTS. (See suirsmatice 15, 16, and
figure 5-12.) Adjust flood gun pattern and 1ntens1ty
‘ratlo as follows T |

'l

a. Set AU’l‘O/NORM pusnbutton swntcll to

: ‘NORM

T

b Set SCALE ILLUM control fully clockwise.

c. Set. flood gun pattern  conirol A14R64 fully

counterclockwnse

E
v

d. Slowiy adjust A14R64 cloclmnse until even
mtensxty pattern 18 noted o

e. Set 1722A front~panel controls as, follows

R ~HORIZ/DISPLAY ..... ... MAIN INTEN
- TIML/‘DIV (delayed) . 20 uSEC

¥ .;\fully CIOLkWISll'

f. Set rear-panel INTEN RATIO con‘rol Amml»

”
(G

Ry
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+

\ g Adjust A14R23- counterclocl('wise until de-
.sired contrast between normal and

‘ intensified
o portion of trace is obtaihed. o

| uator balance adjustment A3RG6

J v

T _— \\ Adjustments

f, Repeat steps a through‘d for channel B atten-

7o i |
N " g. Set 1722A front-panel| contrcls to 1mt1al
| ‘h. Set 1722A front: panel controls tw initial ~ settings. o \\‘
R settmgs ‘, o ,\\: |
‘ - 5-60. ATTENUATOR BALANCE ADJUSTMENT (See 5-61. VEHTICAL PREAMPLIFIER BALANCE . M)-
3 " schematics 1, 2, and figure 5-14.) Adjust attenuator .+ JUSTMENT. (See schematic 3 and flgure 5-14) Adjust
\ ‘balance as follows , vertical balance as follows | |
: 3 a. Set channel A Vv OLTS/ DIV sw1tch to 0. 0" a. Center channel A trace on CRT
" position. | |
1 b. Adjust main | bal adjustm\ent AJR4’ for
: “ b. Center trace usmg channel A POSITION minimum trace shift as channel A vermer is rotated
control. through lts range
c. Set channel A VOL’I’S/ l‘}IV switch to 0. 1 3¢t VERT DISPLAY control to channel B
posmon ' y
d Repeat steps a and b for channel B using
; e d, (‘enter tlace by adjusting channel A atten- channel B main balance adjustment A.lRIZ

e

udltm' lmlance control A3R52.

A

e. Set VERT l’)ISPLAY control to channel B.

- SYNC MAIN ATTN LOW

‘e. Set 1722A front- panel controlﬂ; to lmtml
qettmgq

L '
WG Lo .
1

o A3 BOARD BAL BAL BAL FREQ ' POSITION
o R6  R4. R52 R56 . .- RB2
i3 | s
® P T
~R49— A8  Ha .
li A —n,"r—- o
| GAIN RS —
1 .
P a R —C7r—= - A= . o
. T - 0B HF coump A1C1 HF COMP
o ooooooooooocu (CHAN A}
l. Fb‘ll V‘N
: Lty 1;65‘2—” ! ~CR1E=
\‘U. ; OOOOObO —R3B— cRE ~ R28=
| . RN —R= 30 =C10 ol} ‘
l“ . B ' l o . ] -CRiF= ~A30m *. n;s - & .
YOGAIN : ' 8 . -CRIN- -CR1G= l."l' - A~ ‘
. - —R2~ y
, R14 \ "ZI’ . -chtg. CRMA- 4 )
' o T P <caip. BB~ ey (ar), - ' [
) OOOOOQO ! ,‘,»fp‘\n;’n— UYL T J— . 7 D -C2=- f
' ~R37-  CCRIC —R2-
. ’l( " ", --“9— “Ll"" . =R40= ﬁ
"o ‘ - R — — ~R19~ ;
i | - .- SYNC VR ] g A2~ - Rad= D @
L ot r r" BA l" | rnre 27 samew ' -G ~R45 - - T} I
b o R1 LK . , .
g Y o ‘ N . | =C8=" P
gx , . ?
~R48— ) .
p z gm © ~-A13a == C28 e e G0 e A1C2 HF COMP
| YemCget ' v - 7S —29 " {CHAN B) ‘
f'l;:’; | —c1e— o : I ~R76 |
. L3~ L w [T =Amr= -
= ey w
' o I et -AT8~ P2 T i
1..""0— e Lo ,\.‘ L l—"""— R : ' Lo .,
v AR . -Rgr—- '
R12< R66 LOW | :
o ,g‘:l'_N SZIN FREQ.R69 | 1720A-081-08.77
S | s R Fzgure 5-14. Vertzcal Preamplzfzer Adjustments x
‘ ! ' 0 .
I - C ‘ /‘ 5-15
g . ) ‘) B E ‘ ‘, ‘ )
A " | ‘. .M" ( l “ . ‘ ¢ . 'l, ’ ( " . ""» ' . . '/ 3 i
Vo e e i Y i+ - j —

!




Adjustments

A5 BOARD HF1 ' HF3 BAl

| R1T C4 R23
N /s

<
-~

»

13— |

~A16 —

=

— R0 —— B

S

R25 ——R24 ~—VYRt— |

. ‘ N _lt_."di_'_-—"f"‘ .
R ) S
D
T. =
\
<

—‘m.—'—nj"ﬁ- EENYT pE— T —
X oY 4 -— N8 - -cu-—- R — — C1s —
ol —C18 —
/
R22 Cc13 .
HF5 HF 4 1722A-082-08-77

Fzgure 5 15. Vertical Output Amplzfzer Adjustments }

5-62. OUTPUT AMPLIFIER 'BALANCE ADJUST-
MENT. (See schematic 4 andfigure 5-15 ) Adjust output
amplifier oalance as follows

a. Press BEAM FIND aw1tch

%,

b Cmter trace by adjustmg balance control
A5R23. i ) o

St

¢. Reléase BEAM FIND switch.

5-63. §YNC AMPLIFIER BALANCE ADJUSTMENT.
(See schematics 3 and 6; figures 5-14 and 5-16.)

A

Equipment Required:
Multifunction digital voltmeter
Test leads

5-64. Adjus‘t sync amplifier balance as follows:

a. Connect multifunction digital voltmeter

(DVM) across test points A10TPT and AlOTP2 (DVM
ground lead connected to A10TP2).

A10 BOARD

wC12e ‘.‘).
A ™RAT=—

r::é"—-" —

'1' ﬂﬂﬂﬂﬂﬂ

3 SYNC ZERCl e
mu-um 44 ‘ - R22 :
- Figure 5-16 Sync'B_alan‘ce Adjustmem
5-16

: for mdlcatlon of 0 volt 20 mV on DVM.

£

Model 1722A

‘AI)

c. Set front-panel INT TRIG control to B. '

. b. Adjust channel A sync balance ad)justment
A3R6 for indication of 0 volt £10 mV on DVM.

d.  Adjust channel B sync balance adjustment .
A’3R11 for md:catmon of 0 volt th mV on DVM. '~ o

e. Disconnect DVM ground lead from AIOTP2
f Connect DVM ground lead to chassis ground

g. Adjustsync zero balance adjustment A10R22

h. Disconnect test equxpment

. Set 1722A front- panel controls to initial
settings. \ N '

|

5-65. LOW FREQUENCY RESPONSE ADJUSTMENT.
(See schematics 1, 2, and figure 5-14.)

Equipment Required:

~ "Pulse generator
44-in. BNC cable

5-66. | Adjust low frequency response as follows:

a. Connect output of pulse generator to channel
A INPUT connector. v

b. Set ,1722A ‘front-panel controls as follows:

| Coupling (both channels)............ 50Q.
TIME/DIV (mam) e e 1 mSEC

c. Set pulse generator controls for =100 Hz,
=6-division output display signal.

d. Adjust main TRIGGER LEVEL control for
stable display.

e. Adjust "cfh‘annel A low frequency adjustment
A3R55 for best signal response. \\
f. Connect output,\ﬁ from pulse generator to \
channel B INPUT connector. )
g. Set VERT DISPLAY control to B. | \
h. Set INT TRIG control to B, |

i AdJust channel 8 low frequency adjustment
A.3R69 for best sxgnal response.

J. Dlsconnect test equlpment

k. Set 1722A front-panel controls to mmal
-settings. ’
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. . f . ;',: . f\}?réN . _“f;_; . | L Repeat steps b through g for channel B
: B " COMP 1\, \ OGRS | attenuator using adjustments A2A1C3 for 0.1 V
\4»,\ —Re \ o @ - compensation and A2A1C4 for 1 V compensation.
" |latca : ' :
) S @ i |IATTEN .f' o "m. Disconnect test equipment

COMP .1V

A3 ' X
p g l"\ / LT 3 - Set 1722A" front-panel controls to mmal
d S settmgs
A2C3 @ : ‘ ‘
ATTEN ¥ e . , 5-69. CALIBRATOR AMPLITUDE ADJUSTMENT.
| comPp. 1\/ . - (See schematic 15 and figure 5-12.) -
, ‘ el zi-cr‘é,\, - " ..Equipment Required: ‘i
‘\ ATTENUATOR A7 | COMP 1V ATTENUATOR A2 . DC standard
‘ : : . 44-in. BNC cable
: “nm oss-08r - Adapter (twin banana plug to BNL, female)
Figure 5-17. Attenuator Adjustments o )’I‘est leads

Iz

‘ L - b- '70 AdJust callbrator amplltude as follows
5-67. ATTENUATOR COMPENSATION. ADJUST-

_MENT. (See schematics 1, 2; and figure 5-17.) « a. Set channel A- VOLTS/DIV swnch to O 5V
‘ R L . posmon : 4, ,
: ‘ |

 Equipment Required: | | /, |
! o L b. Set channel A couphng to DC position. S

Pulse generator o -
44-in. BNC cable | ¢ o - ¢. Connect dc standard to channel A INPU'I‘

~ connector.

5-68. Adjust attenvator compensation ae_fol‘]ovgs: L ‘ -
= ' d.. Set dc standard to 3 V output.

a. Coanect pulse generator output to channel
A INPUT connector - ~ e. Adjust channel A vernier for dlsplacement

of six divisions. o

b, Set']722A front-panel conti'ola as follows: - o | o
~ f. Disconnect dc standard from 1722A.

VOLTS/ DIV (both channels).......... 1

Coupling (both channels)...... e 5002 g. Connect CAL 3V output to channel AINPUT
TIME/DIV (main) ............. 10 uSEC _’ connector
r c. Set pulse generator for 10-kHz, =05V output S h Adjust cal ampl adj A 4R51 for 6- dwnsnon
display signal. o : o dlspldy ,
' d. Adjust channel A 0.1'V attenuator compen- | 1. Dlsconneot CAL 3V outout from channel A :
sation adjustment A1A1C3 for optimum square -wave ~ INPUT connet‘tor &
response, » : '

] Set 1722A front-panel controle to mxtlal,l- -

e. Set channel A VOL’I‘S/DIV 9w1tch to 1 “ ‘settlngq

VOLT/DIV position.
5-71. VER !’lCAL GAIN' ADJUSTMENT. (See ache-

f Increase pulse generator output to =5 volts matic 3 and figure 5-14.)
‘ Equlpment Required:
; g. Adjyst channel A 1V dttenuator compensa . Test leads
tion adjustment A1A1C4 for optlmum square-wave , Adapter (‘Twm banana plug to BNC male)
response. :

y . | : 5-72. Adjust vertncal gain as follow//s:

, h. Disconnect. pulse generator from channel ; : L
A INPUT connector | . , a. Using test lead and adapter, connect C/LL
| - 3V output to channel A INPUT connector.
o 1. Connect pulse generator 50-ohm output to , | '
- . channgl B INPUT connector R R . b. Set channel A and channel B VOLTS/ DIV

. ' S / : swntches to 0.5 positiun. |
NS Se’ VERT DISPLAY control toB. -~ «

‘ ) , o s AdJust channel A gain adjustment A3R1 for

k. Set IN’.I“ TRIG:;control toB. -~ I exactly six dmsxon of vertical deflection. ‘

[ -'I ’ ‘II‘. ‘-",t'.‘yvy,‘“I . ' | ’
P « | 517




" settings.

Adjustments . .

d Using test lead and adapter, connect CAL
3 V output to channel B INPUT connector. '

e. Set VERT DISPLAY control to B.
" f. Set INT TRIG control for B,

g. Adjuqt channel B gain adjustment A3R14
for exactly six lelblOl‘lb of vertlcal déflection.

h. Disconnect test lead.

1. Set ' 1722A front panel controls to mltm]

.’.’

 5.73. TRIGGER RECOGNITION THRESHOLD AD-

JUSTMENT. (See schematics 7, 9, and figure 5-18.)

Equipment Required:

Test oscillator
44-in. BNC cable

TRIG SENS
R89. b
,’ . 7
~R10 X1
P @) R148
1000000000010 =
-Ca8-
- —CR14- :
- |l
T —R79- ‘
’ -l- L —~—C18 v ¢} O
%a’é —RBE~ _pen @ S DC BAL

]
g2« R153
. —~CR6~
~c28- —C2— _Re2 — [,«"3 vi Jf —] /
" —R174- -

' I
§ ~R178 - s -R130- —-R129 ~
) ThTs- - rot- o) R153 ’
o ~Riso pf -/ —CS1— |

) @
-C30~ @4 @,
™wrQ - -) (026) 15
c2- ~— R177 A8 R146 A
R ——C3a~ 0208 :
ca- & I ' ' |
| TERTAN ) o RN~
] ' 7 (1] 8 28 (pus- =
E (] f b [ 4 o
I 38 (RN (YT |
x O ' | |
R |

— C47 —
TP11

-CR13 — -
CR13 —~
{Q24) _Ris1-
R137 -~
1
(9]
N
=

2100-. XA9

GAIN
" R133

/' o }RIG “x‘v

\A8 BOARD SENS . PHASE
c45 y

1722A-055-05- 17

Fzgure5 18 Horzzontal Sweep As.sembly Adju.stm(’nts |

W)
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5-74. Adjust trigger recogmtmn threshold as fol-
lows: - .

a. .Set 1722A front-panel controls as follows:

‘Coupling (channel A) ...... fhieennn GND
~AUTO/NORM ................... 'NORM
- TIME/DIV (main) ............. . 1 mSEC

INT/EXT (main)............... ... EXT

' b’ Set main trigger sensitivity adjustment
" ABR47 fully clockwise. ’

¢ Set test oscillator controls for 30 mV p-p,

10 MHz-sine wave output.
0

d. Connect test oscillator to main EXT TRIG
input connector.

e. S]bwly rotate main TRIGGER LEVEL con-

~ trol from one extreme to other. Note that one sweep

occurs for each direction of rotation.

f. ‘While rotating main TRIGGER LEVEL con-

trol, slowly adjust A8R47 counterclockwise until
sweep occurs for only one dlroctum of rotation of
mam TRIGGER LEVEL control. ¢ :

g Set 1722A frc)nt-pelntel controls as fo'llows: _

AUTO/NORM .....:............. AUTO
HORIZ DISPLAY...... e DLY'D
INT/EXT (delayed) ................ EXT
TIME/DIV (delayed)........... D mSEC
TRIGGER LEVEL (main)....... fully cw
TRIGGER LEVEL (delayed) ... midrange. -

.
h. Set test ()'-i(l“dt()r controls for 30 mV p-p, l()
MHz qme wave output.

- Connect test oscillator to delayed EXT 'I‘RI(‘
mput connector. ,

J. bet delayed trigger sensitivity udjustmont
A8R89Y fully clockwnqe ’

k. Wlule,r(')‘tat‘ing delayed TRIGGER LEVEL
control from one extreme to the other, adjust ABRRY
counterclockwise until sweep oceurs for only one
direction of rotation.

I

l. I)mu)nnect test equlpment

L

\

-,'\

m, Set 1722A fmntp.mel contmh to mltml
settingb :

5-75. DIGITAL TO ANALOG CONVERTER ADJUST- :
- MENT. (See a hemaﬂc 19 and hgure 5-19)

Equipmem Requireu

Time-mark generator -
44:in. BNC cable
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DAC-ADJ
R10 R12
AR, Y- : , —
L1 u20 U3 u10 Y4
| ~ VA1~
g —C5 " —R1— '—__
A uz1 U4 \ - v2
y & | vt
g : ' e
I | | vae 8 vaz | u1s —C1— U
| | 1 | i
g & o U, ——
I l . v23 1 ute ™
> —Ca— . v
1. © 8 1 - 8
00rn00 ooCnHoo| - Y us

R.3 ‘ o !
VOLTMETER
A20 BOARD AaDJ

Figure 5-19. l)/ A Converter Adjustments

5-76. ‘Adjust dig.ital to analog converter as follows:

a, Set 1722A controls as follows:

Co ipling (channel A) ............... 50Q
VOLTS/DIV (channel A).............. 5

- Main TIME/DIV FUITRRRRRIERY «1 uSEC

- Delayed TIME/DIV............ 10 nSEC
+  HORIZ DISPLAY ......... MAIN INTEN
TIME

- INTERVAL........ Vi eeees

b. *(‘onnect time-mark generator to channel A
. INPUT wnnector o ,

\

. ¢ Set tnme-mark generator for 1 us markers.

, d Vary TIME INTERVAL DF(*/IN C controls
'hntll display mdleates 01.00 —6. ;

e. Using l)ELAY control, position second in-

1722A-058-05-77

\

. tensified spot to center screen, being sure that in-

tensified" spot comudes with tnme marker.

f. Change HORM DISPLAY to l)LYD An

. increase in intensity will be necessary.

g. Using FINE DEC/INC control locate point
when one click (DEC) results in dlsplay change to
0.999 -6, and one chck (IN(‘) results in dlsplay of
01.00 —6. |

h. Whlle sw1tchmg between 01.00 --6 and
. 0.999 —6, adjust A20R10 until second intensified

time marker shifts 0.5 minor division $0.1-minor
“division. o "

NOT E
When the sthch is pushed to INC, time -
marker should shift left. When the
‘switch is pushed to DEC, tnme marker y
should shift rlght '

i

»
I

‘Adjastments

1 Vary TIME INTERVAL DEC/INC control
until dlsplay indicates (.100 -—6

. Usmg FINE l)FC‘/lNC control locate .point
where one click (DEC) results in display of 0.099
—6 and one click (INC) results in display of 0.100 —6.

. k. While switching between 0.100 —6 ‘and
0.099 —6, adjust A20R12 until second intensified
time marker shifts 0.5 minor division $0.1 minor
division (it may be necessary to readjust DELAY

control to view second marker)
A ,'

l. Repeat steps d through k since some mter ‘
action may occur. '

m. Disconnect test equipment. \

n, Set 1722A front-panel controls to initial
settings

5-77. DIGITAL VOLTMETER ADJUSTMENT (See
schemallc 23 and llgure 5-21.) !

Equlpmentrﬂequlred:
fl.)C standard

" "'44-in. BNC cable
. Addptel (twm banana plug to BNL female)

‘378 Adjust dlgltal voltmeter as tollows S

a. Connect equlpment as shown in figure 5-20.

b. Set dc standard controls for —1- volt dc out-
put. S

c. Set 1722A controls as follows

CHAN'A ... e INPUT/DC VOLTS
VOLTS/DIV (channel A) .............. 1
Coupling (channel A) ..... e GND

d Press CHAN A REF QF"I' until dlsplay m ‘

dicates 00.00.

e, Change channel A coupling to DC. Note .

value of display (=—1 V).
f. Set dc standard to +1 .V output.
g Ad}hst A20l\‘3 for reading'noted in step e.

¢

h. Repeat steps d through g untll readmgs
noted in steps e and g are same.

i. Change channel A couplmg to AC.

SN Press CHAN A REF SET until dlsplay in-
dicates 00.00.

- k. Cl{ange‘channel A coupling to DC.

5-19




o Adjustrhents

DC STANDARD

[ )
®© ||
0660000°

)
-

ADAPTER

\

J

"1 Setdc standdi'd to —5 V output.

B

" m. Adjust Ale16 for dlsplay indication of
—05.00. . ‘

i 1 ,

n. Set dc standard to +5 V output

. Adjust A21R28 for dlsplay mdlcatlon of
+05.00. "
| "

p. I)xsconnect test equlpm&ut

q. Set 1722A front- pahel controls to 1mt1al
~ settings.

l ;

5-79. CHANNEL A POSITION ADJUSTMENT (See
- schematic 3 and ﬂgure 5-14.)

‘ Equlpment Requlred.
DC standard

44-in. BNC cable o
Adapter (twin banana plug to BN(‘ female)

AT ZERO +5V DMM -5V DMM
A21 BOARD Rgsp ADJ R28 ' ADJR16
\ o .
YA /
| —Ra8- 1] n{;;l; dh""""l | Il[
n Dot o LT O
,T . @ —R22 P —Ris= —p13— il
|||‘ ””I|Illlaoopa Os 1l
¢ ~ 849 aég HEEE: ) 5
; I 0T P
| o e £k '
I\ tlat l Ty iy
TE) §%§f| us |=l| w | ™ 55?%’@2
. D] ‘
| \
R11 ,R1Z
AT OVERLAP ' .
ADJ ' 1722A-088-08-77

~ Figure 5- 21 Analog Assembly Adjustments

5-20

B . Model 1722A

| MODEL %722 . ’

Figure 5-20. Digital letmeter Test Setup

580, "Adj‘ust channel A position as follows: |

VOLTS/DIV (channel A) ............. 1
VERT DISPLAY..... e e, A
o INTTRIG ........... e P B
o - HORIZ DISPLAY........... LU XY |
v CHANAPOSN................. engaged \
Coupling (channel A) ................ DC

~ smallest and: sharpest spot possxble

+if reading is —03.80, then adJust A3RS82 formdlcatxon \
" of —03.90).

-

" settings,

1722A-087-03-78

a. Set 1722A front-panel controls as follows:

b. Adjust FOCUS and INTENSITY controls for
' c: Using channel A vertical POSITION control,

posmon spot to center of CRT.

d Press CHAN A REF SE’I‘ until dlsplay in-
dicates 00.00.

) . [\
‘e. Connect —4.0 V from d¢ standard to channel
‘A INPUT connector. ;

f. Reposition spot to center screen.

g. If display does not mdlcate exactly —01. OO
adjust channel A Pos adj A3R82 for indication half-
way between actual reading and —04.00. (Example:

h. Repeat qteps c through g as necessary until
indication is exdctly 04.00 ¢ Ol '

. Dlsconnect test equlpment

j.  Set 1722A front panel controls to mltlal
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5-81; DELAY CONTROL ADJUSTMENT. (See
sch'ematlc 23 and figure 5-21.)

Equlpmenl Requlred

Time-mark generator
44 -in. BNC cable

5-82. AdJust delay control as follows |

a. Connect tlme-mark generator to channel A
INPU’I‘ connector

| b.. Set 1722A controls as follows:

" Coupling (channel A) ..... e 500
VOLTS/DIV (channel A) ....... BT |

Main TIME/DIV ............... 5 uSEC

! Delayed TIME/DIV............ - 10 nSEC
r HORIZ DISPLAY......... MAIN INTEN

INTERVAL................. F. TIME
c. Set time-mark generator for 0.5 M8 marl(ers.

d. Using TIME INTERVAL DELAY control,
posmon 1nten51f1ed spot on second tlme marker.

\ \
v

e. Usmg TIME INTERVAL DEC/ INC controls,

 get dlsplav for an, \ndacatlon of 0.000 =9

" £ Set HORIZ DISPLAY to DLY'D.

g. Adjust INTENSITY and TIME IN'l‘FRVAL
DELAY controls as necessary to view two time
markers '

h. Set A21R50 to mid-range.

1. Adjust A21R12 to.o"‘erlap traces.

j. Slowly rotate TIMF IN’l‘F‘RVAI DELAY
contral clockwise, counting markers as they pass.

Stop on 8th marker from those vwwed An step g.

k. Adjust A21R11 untrl two markers are super-
1mposed

. Repeat- steps g throngh k until markers

“remain overlapped when TIME INTERVAL DELAY

control is rotated from clockwxse to counterclockwise
position.

m. ‘Disconnect test equipment

“ ‘n. Set 1722A front- panel controls to mltlal
settmgs '

N t

- 583, HOMZOM’AL AMPLIFIER X1 GAIN ADJUST-
o MENT (See lchomatlcs 8 and 13; llgu-es 5-18 and

522) . -

Equlpmom Roqulrcd \ L

| Time- mark generator | |
| 44 -in. BNC cable

‘Adjustments

b5—- 20~ .2mS-— ‘
.055 .5mS  5us 20NS 10NS )

A11 BOARD R35 R34 R33 C12 ca

J
L e | ]
£8 s )7
I l -—cs—-—
\ ,-';i' g |
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a o 1722A-059-08-77
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Figure 5-22. Main Sweep Adjustments

584 Adjust horizontal amplifier X1 gam as fol-

 lows:

a. Set 1722A controls as follows:

HORIZ DISPLAY......... MAIN INTEN
Coupling (channel A) ...... I GND

" Main TIME/DIV ..... A ;10 uSEC
Delayed TIME/DIV.......... .." 10nSEC "

b. Vary TIME INTERVAL DFC/INC controls
until display indicates 080 O —6.

Ly

c. Using FINE DEC/INC control, locate point
where one click (DEC) results in display of 079.9 —6

. and one click (INC) results i m indication of 080.0 —6.
Leave in 080 0 —6 position.-

d. Adjust TIME INTERVAL DELAY control
until two intensiﬁed spots are observed

e. Adjust Xl Gam Adj A8R148 for exactly 8 div
of separatlon between two spots.

£ Set channel A "coupling to 500,
g Set time—mark generator for 10 us markers

h Adjust A11R33 until exactly 1 marker/div

- . occurs.

i. Press MAG XlO sw1tch
Adjust X10 Gam Ad] A8R146 until one time -

: rnarker coincides with far left gratncule lme and one
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Adjustments

5-85. X10 AMPLIFIER BALANCE ADJUSTMENT. (See

| " schematic 13 and figure 5-18.)
Equipment Required: =

Time-mark generator
44-in. BNC cable | i

5-86. Adjust X10 amplifier balance as follows:

a. Set 1722A front-panel controls as follows:

'Couplmg (channel A) ............... 500

'VOLTS/DIV (channel A) ..... eviie. B

TIME/DIV (main) .............. 2 uSEC

b, Connect t1n7e -mark generator to channel A

INPUT connector.
/

¢ Set time- fnark generator for 1 us tlme

arkers | "

d. Set HORIZ DISPLAY control to MAG Xlﬂs

e. Usmg llorlzontal POSITION control, center -

middle time marker on CRT screen.
f. Set HORIZ DISPLAY control to MAG XI.

g. Using dc¢ balance adjustment A8R153, posi-
tion center time marker to center of CRT screen..

h. Repeat qtebs e through g switching between
X1 and X10 displays unti] middle time marker
remams at center of CRT screen when magnified.

i‘.} Disconnect test equlpment
. Set 1722A lront panel controls to 1mt1al

settings.

. 5- 87 1, 10, and 20 NS SWEEP TIME AND LIN-
EARITY ADJUSTMENTS. (See schematlcs 8 and 14;
figures 5-22 and 5-23) ‘ :

Equipment Required:

“ Fime-mark genefator
"~ Two 44-in. BNC cables

588. Adjust sweep time as follows:
//‘ o0 .

[ a Bet 1722A controls as foilow»s:

R Coupling (channel A) ....... e, BOQ

| / | VOLTS/DIV (channel A) ...... N 5 |
| + Main EXT/INT........ vvivevneo...  EXT
! Mam ’I‘IME/DIV .......... .... 10nSEC

o
B " b. Connect time-mark generator to channel A
o INPUT connector., Externally_triggerlmainl‘_ sweep.
522

Wi

- 2 major dwxsnons) or fast (less than 2 complete cycles

A13 BOARD
N é 100004 {|’ ’ ADJ ‘
T VA2 == = e =y — CE
/}:EJ "|°’*-—ﬂ4—l[p§'%2— ) s ) /
, ] ) |
“ \ : J x ?N? 'I_al'u.. ’ '.;.‘5 .
l L2-—| t'li 'l | Ea:z} L) l LF
31 V| 5|
© ADJ S|:’ | ! ! |/
° Vil |, & -—nze_/ o
O | (w O |
J1d
- | IOTN_m 55 Bmlchy T%

1722A-080-05-77

Figure 5-23. Horizontal Linét;rity- Adjustments

c. Set t1me mark generator for 10-ns output

d. Adjust 10 -ns adJ AllC4 until one marker is

on each gratlcule (])1sregard 1st major div of sweep )

e Set 1722A controls as follow,

" Main TIME/DIV .............. 20 nSEC |

Delayed TIME/DIV............ .. 10 nSEC
HORIZ DISPLAY ................ DLY'D
MAG X10............... P engaged -

 Set display to read 0! )().()'-4) (one click above
049. 9 9) ,

v

g vSet time-mark generator for 50-ns output.

h. Incredse INTENSITY and rotate horizontal

“POSITION control until leading edge of first marker

is ‘displayed at center screen. Then rotate hori-
zontal POSITION control to dlsplay the '-;e( ond lead-
ing edge .

i. ‘Adjust 20-ns adj A11C12 until first time mark
coincides with second one, (This is marker that can
be positioned either before or after displayed one

when rotating A11C12 from one extreme to other.)

j. Set time-mark generator for 2-ns output.

k. - Set 17%2A controls as follows:

Delayed 'l‘IMF/l)IV. I OFF
VOLTS/DIV' {channel A) ............. 2
MAGXI10..........oooooa i, - Xl
HORiZ DISPLAY................. . MAIN

- 1. Center display on CRT with horiz POSITION
control. Press MAG, X10 switch.

m. Note whether 2-ns sweep is slow ACross right
half of CRT (more than 2 complete cycles for every

for every 2 major dwxsuons)

o Model'1722A

N4
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n. If 9weep is slow, slowly adjust A13C6 and
A13C8 cw in 180° increments untll lmeanty i3

- within $0.5 minor div.

0. Repeat steps m and n, as necessary.

'p. Observe sweep across left half of CRT. If
sweep is slow, adjust A13C5 and A13C7 cew in 180°
increments for best linearity. If sweep is fast, adjust
A13C5 and A13C7 cw in 180° increments for best
linearity. (Disregard ﬁrst 15ns of sweep. )

q. Repeat steps m through p to compensate
for.interaction.

r. Set 1722A controls as follows:

Main TIMR/DIV ... .00 oo
MAG X10.%oovn X1

.8 Center’dlsplay. - R
i |
t. Press MAG X10 sv‘vitrh ‘-
u., Ad)ust A11R39 until one cycle is displayed
every two divisions over inside elght divisions (2
minor lelSlonS)

V. rl)isconnect test equipment %

w. Set 1722A front- panel controls to initial

~settings. o

NOTE

\

'From this point on, do not adjust the
10 NS (A11C3) or the 20 NS (A11C12)
trimmer capacntors

. 5-89. PRELIMINARY (COARSE) MAIN SWEEP TIME

ADJUSTMENT (See s(hema!ic ﬂ and figure .5-22.)

Equipment Required: &

Time-mark generator
’l‘wo 44-in. BNC cables

5-90. Perform prehmmary sweep time adjustrhents .
as follows :

a. Connect tlme mark generator to channel A
INPUT connector Ext,ernally trigger main sweep.

b. Set 1722A controls as follows

Couplmg (channel A .......... e

VOLTS/DIV (channel A) .............. 5

Main TIME/DIV .............. "50 nSEC
-~ Main EXT/INT........ S .. EXT

‘Set main" ‘TIME/DIV' and time-mark gen-
erator output as shown in table 5-7 and make adjust-
ments as’ lndlcated for one marker per div. ,

Adjustments

+* Table 5-7. Inllial Main Swéep Adjustmentsw |

' Time Marks Main Time/Div Adj
50 nSEC | 50 nSEC A11C14
5 wSEC. 5 WSEC A1iR33
.5 mSEC .5 mSEC A11R34
50 mSEC . 50 mSEC A11R35
5-91. DELAYED SWEEP TIME ADJUSTMENTS. (See

schematic 10 and figure 5-24.)

Equipment Required:

Tlme mark generator
| _kfl‘,'_fvo 44-i in, BNC cables

"B lﬁl.‘ . ,-AdJust delayed sweep time as follows:

. 4. Connect time-mark generator to channel A
INPUT connector. Externally trigger delayed time
base.

b Set ‘722A controls as follows: |
50&2’

Couplmg (channel A) ............ ey
"HORIZ DISPLAY ................ . DLY'D
Main TIME/DIV .............. 20 nSEC
Delayed TIME/DIV ... .. e 10 nSEC
Delayed EXT/INT ................. EXT -

TIME INTERVAL DELAY
Delayed TRIG LEVEL . ...

..... fully cew
~ as required for
stable triggering

c. Set time-mark generator and other controls
as outlined in table 58 and make adjustments as
required. R

d. Disconnect test equipment oy

e. Set 1722A front-panel (ontrols to lmtml
settings.

.2mS- ' ‘
20-.5mS BMs 10-NS
A9 BOARD ADJ ADJ R30 ADJ TP2
; R31 . 20-NS Cc2
' ADJ C10 | )
| L | | 5'3?
. g3 —an
T ' | I Gl
o~ g al—-l &
',’ Ml’h(ll\\. L‘(1l E?| i,{l;é ?Z
WhH TUNDER s =
l{ll H IUINDE l’;l ! ! ' l I T
I N O O (~\—m—-
- ' I @ WK
| 11 ISNFY
- R8s LA S |
R38 TP1 ci2 .
1-NS 2-.05Us ‘
ADJ - ADJ 1722A-081-08-77
Figure 5-24. Delayed Sweep Adjustments
’ 23 : |
'5-23




‘ Adjustments

Table 5.8, Delayed Sweep Adjustment

Time-mark Main Delayad | - oF ~ Test Limit
Genera‘or * Time/Div ~ Time/Dlv Adjust {Minor Div)

10 ns 20 nSEC ~- 16. nSEC 1 A9C2 | B 1

2 ns 20 nSEC " 10 nSEC A9R38 $2* 7
(X10 MAG)

20 ns 50 nSEC ; 20 nSEC A9C10 5%
;50 ns 1uSEC 50 nSEC A9C12 1.5
 .lus .2 uSEC .1 uSEC A9C12 +.5

2us .5 uSEC 2 uSEC A9C12 .5

D us 1 uSEC - b uSEC A9C12 .5
1 ps . 2 uSEC - 1 uSEC A9C12. 15
2 us .5 umSEC 2 uSEQG AIC12 1.5
5 us 10 uSEC 5 uSEC A9R30 .5

10 us 20 uSEC 10 uSEC A9R30 1.5
20 us 50 wuSEC 20 uSEC ASR30 .6
50 us .1 mSEC 50 uSEC . A9R30' £.5
~-.1ms / .2 mSEC .1 mSEC A9R30 +5

.2 ms / .5 mSEC 2mSEC A9R30 .6
.5 ms 1 mSEC .5 mSEC A9R31 " 15

1 ms 2 mSEC 1 mSEC A9R31 .6

2 ms 5 mSEC 2 mSEC + A9R31 .56

5 ms 10 mSEC 5 mSEC A9R31 +5
.10 ms 20. mSEC 10 ‘'mSEC A9R31 .56
29 mg 50 mSEC 20 mSEC A9R31 5 -

*over center 8 div.

- 5-93. MAlN SWEEP FINE ADJUSTMENT (Seo sche-
i matic 8 and llgun 5-22))

:":“ ) NOTE
/These admstments use the accuracy of
~ the microprocessor to calibrate the main -
sweep more accurately than is possible
using the visual method. These adjust-
ments must be performed if the differen-
tial time accuracy speclficatlon is to be
met. 4

» Equlplﬁcnt Required: |
- Time-mark generator
44-in, BNC cable

5-94. Perform main- sweep fine adjustments as fol ‘
lows :

a. Connect tnme mark generabor to channel A
IN PUT connector.

| b Set 1722A front panel controls as’follows:

Mam TIME/ DIV et .5 uSEC
+Delayed TIME/DIV ............ " 10nSEC
INTERVAL........... e, TIME
'HORIZ DISPLAY. Joveeen. MAIN INTEN
) TIME INTERVAL DELAY . fully cew
- Dnsplay ......................... 4.000 -6
o (1 click over 3.999 —6)

»oo 524 - x
- “l ‘ “ "", - ' .

c. Set time-mark genetatclj to (.5 us.
d. Set HORIZ DISPLAY to DLY'D.

e. Rotate TIME INTERVAL DELAY cw until
first time mark is displayed at center screen.

f. Adjust 05 us adj A11C14 until firat tlme
mark coincides with mnth *0. 23 div.

g. Set MAG XlO to XlO posmon

h. Set time-mark generator, and other conirols

as indicated in table 5-9 and check test limits. If any

. are not met, readjust A11C14 to distribute any error
" evenly ainong all effected ranges.

i. Set MAG X10 to X1.
S o
j- Check ranges indicated in table 5-10 and
~ adjust A11R33, 0.2 ms through 5 us adj, as required.
Rotate DELAY fully ccw, then rotate cw to locate

' ,pulses in each case.

k. Set tlme-mark generator and other controls
as indicated in table 5-11 and check test limits. Adjust

A11R34, 2) ms through .5 ms adj, as necessary to
- make all tests within limits. Rotate DELAY fully ccw
. _then cw to locate pulses in each case. -

1 Dmconnect test eqmpment
A \ :
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Adjuétments

Tablé 5-9. 2..05 US Sweep Anciijustment (MAG X10)

Tlmé-h\ark Main Delayed LED ‘ | Test Limit
Generator Tine/Div Time/Div Display . Adjust (Major Div)
50 ns 50 " nSEC 10 nSEC 4000 —9 AlICH4 +2.3
1 us 1 uSEC 0  hSEC 0.800 —6 | | £4.5
2 us 2 uSEC 20 nSEC 1.600 —6 1 | | 4.5
1 us 1 uSEC .1 uSEC 08.00 —6 N . +4.5
2 M8 £ . MSEC 2 uSEC 16.00 —6 : o +4.5
Table 5.10. 20C - 5 US Sweep Adjustment {MAG X1)

Time-mark Main Delayed LED | Test Limit
Generator . Time/Div Time/Div - Display ‘Aujust ~ (Major Div)
5 us 5 WSEC 1 WSEC 40.00—6 |  AlIR33 295
10, us 10 uSEC .2 uSEC 080.0 —6 T $2.25
20" us | 20 uSEC 5 uSEC 160.0 —6 | / +1.8
50 . us | 50 uSEC 1 uSEC 4000 —6 |° | +2.95

Ams |, .1mSEC 2 uSEC 0.800—3 | . 2.25
.2ms .2mSEC - 5 uSEC 1.600 —3 | 1.8
Table 5-11. 20 - 5 MS Sweep Adjustment (MAG X1) |
Time-mark Main " Delayed LED . | TestLimit
| Generator Time/Div Time/Div Display Adlugt - (Major Div) \
”:) \ } ’ \ N
.5 ms b5 mSEC | 10 uSEC 4.000 —3 A11R34 2,25
1 . 1 mSEC 20 wuSEC 08.00 —3 ' £2.25
2 ms 2 mSEC 50 uSEC 16.00 -3 t1.8
5 ms 5 mSEC .1 mSEC 40.00 -3 - | - 1225
10 ms 10 mSEC .2 mSEC - 080.0 —3 . o 1225
20 ms | 20 mSEC - .5 mSEC . 160.0 —3 ’ - £1.8

m. Set 1722A front- panel controls to initial

settmgs

5-95. VERTICAL AMPLIFIER PULSE RESPONSE AD-
JUSTMENT. (See schematics 3 and 4; flgures 5-14

and 5-15.)

Equipment Required:

Fast-rise pulse generator
44-in. BNC cable

fOIIOWS'

o '596. Adjust vertical amplifier pulse response as

a. Connect fast- rise pulse generator to channel

, A INPUT connector

!

b. Set 1722A front-panel controls as follows:

Coupling (both ch[annels) ............ 5002
TIME/DIV (main) ............. '

c. Adjust pulse generator output and channel A
VOLTS/DIV control to obtain exactly 6. dmsxons of -
vertical deflectlon

NOTE

* Verify that channel A VOLTS/ DIV ver-
nier is in CAL detent position. ,

d Adjust HF compensation capacnor A3C5

| and TRIM A capacitor A3A1CY!' for minimum over-
shoot (mmlmum capacxtance) | ‘ \

."‘ |

525
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Adj:_}xstments
Table 5-12. V(’mcal Amplzfzer Adjuetments
| | "Reierence Eﬂecl o
" Adjustrient Designation g on Pulae v
HF1 - : " A5RI11 [~
HF2 | " A5C6 P “'lé .
- o -
HF3 " A5C4 - = :
oHR ASR22. 1 B |
. HF5 A5C13 A
HFé A5CT o
~ HF Comp A3C5. N
TRIMA . A3A1C1 Vv |
. TRIMB A3A1C2 -

o

oo

Make adjustme nts bhown in table 512 for’
: vemcal preamplifier A3 and output amplifier Ab5.

NOTE -

If pulse generator being used is specified

- for 3% overshoot, do not set adjust-
ments for less than 3% since this is effec-
tively detuning the vertical amplifier
‘bandwidth. Also, when pérforming step
‘e, change sweep times as necessary to
display best pulse. Pepeat the procedure
if necesgary until optimum pulse" re-
sponse is obtained. .

i. connector.

g. Set VFR'I‘ I)IQPLAY cmntml so B,

h. Set INT TRIG control to B

i. Adjust TRIM B capacitor ABAIC2 to make
channel B response most similar to channel A
response. ‘

). Disconnect test equipment. ; )

k. Set 1722A front panel controls to lmtml
settlngs

£ ‘ |

5-97." X-Y GAIN AOJUSTMENT (See schematic 13

and ﬁguro 5-18.) |
Equtpmont Requlmd

| Test oscillator
44-in., BNC ' cable

5 98 Adjust X/Y gain as follows

/

a.’ Conneo/t test oscnllator to 1722A channel A
lNPUT conne/ tor

f. Connect pulse generator to chdnncl B INPUT :

INPUT connector and chann¢l B INPUT connector
‘using 50 ohm power lelder '

b. Set 1722A front-panel controls as follows:

Coupiing (both channels)....... P 500 -

‘VOLTS/DIV (bth channels). .. .:..... 1
VERT ])ISPLAY dnd INT ’ . _ ,
TRIG.................. . X-Y operation
HORIZ DISPLAY ....... e . XY

©¢. Set test vscillator ()utput tor appmmmately
100: kH? :

d Adjust oscillator output for exactly b dlv1 |
sicns ot Y-axis deflection.

e. Disconiect oscillator from 1722A channel A
INPUT connector. » .

. Connect test osc 1l]at0r to 1722A Lhannel B
INPUT connector

g AdJust X-Y gain adjustmeént ASR133 fof
exactly 6 divisions of X-axis deflectioz.

~h. Disconnect test équipment..,

i. Set 1722A front- panel controls to initial

settings.

5-99, X-Y PHASE ADJUSTMENT (See schemallc 13

and figure 5-18 )

Equipment Requlred
Test oscillatoy. -
44-in BNC cable

Two 9-in. BNC cables
50-ohm power divider

5-100. Perform X-Y phése adjﬁstinent a§ follows:

a. Connect test oscillator to both . channel A
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b.. Set.. ;<1722A front-panel controls a};’ E%was:
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Ad justments
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. Amust oémllator output for 1 Mﬂz =500 mV
pp. - i

d. Adjw“ XY phase adjustmcnt A8C45 untll %
elhpse most usembles strazght dlagonal line.

e. Disconnect test equipment.

i
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£ Set 17“.?.‘\ front-panel controls to lmtlal
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Model 1722A z |
i * 1
g L
" . Tauble 6-2. Replaceable Parts | "
, Reference b p.ar Numberl Qtv Yescrintion Mfr | Number
c enes IHP Part Number| Qty Description ' Cod Mfr Part Number
s 4 .| Designation [ " """ L A o Code ,
/ . o M ‘ A .. l‘||
! |], 1, ' ! P J ! . .
o ’ ' W B : g ' o
Al v . 01722-63402 | “ CHAMNEL A ATTENUATOR 28480 10172263402 \
A2 , 07720 63404 , ATTENUATOR, CHANNEL B -, 28480 0172063404 v
. A3 ' 0172266617 . VERT\CAL PREAMPLIFIER ASSY 28480 - 01722.66517
A4 0172061626 ' CABLE ASSY, DELAY LINE 28480 01720-61626 .
AS 0172066538 BOARLD) ASSY; VERTICAL OUTPUT 28480 0172066638
AB 0172068534 .| - | BOARD ASSY, INT. TRIGGER SWITCH 28480 01720:66634
A7 0172066535 .' 3 i BOARD ASSY., VERTICAL DISPLAY SWITCH 28480 01720-66635
© AB 0172266519 i : MORIZONTAL SWEEP ASSY 28480 0172266519
4 A9 01720 66547 ' BOARD ASSY, DELAYED SWEEP SWITCH , 28480 0172066547
. A10 0172066536 . BOARD ASSY, HORIZONTAL DISPLAY SWITCH 28480 0172066536
’ \ All o17:gofaeé’aa 'MAIN SWEEP SWITCH 28480 0172066646
: “A12 01722-66520, DELAYED COMPARATOR & HOLDOFF 28480 0172266520
b : A13 0172066637 BOARD ASSY, HORIZONTAL OUTPUT 28480 0172086637 '
/ Al4 01720-66661 BOARD ASSY, GATE 28450 0172066551
/e A15 01720-66632 BOARD ASSY, HVPS. 28480 0172066532
A16 08600117 ‘ ASSY; H.V. MULTIPLIER: 28480 0860.0117
Al7 01720-66570 i BOARD ASSY, LV.PS. = 28480 01720-66528
A18 01722 66501 PROCESSOR & DISPLAY DRIVER ASSY 28480 0172266501
A19 -01722 86602 . INPUT. ENCODER ASSY 28480 01722-66502
A20 0172266616 OUTPUT INTERFACE ASSY 28480 0172266516
A21 0172266515 ANALOG ASSY ‘ 28480 01722-66515
A22 01722-26506 : TIME DELAY SWITCH BD moes NOT wcwoe 28480 01722-26508
, ‘ : , A22MP1 AND A22MP2) . ' /o i
A23 01722-66507 ' \ LED DISPLAY ASSY . 28480 © 0172266607  /
A24 : 0172260608 . SELECTOR SWITCH ASSY 1 28480 01722.66508
ci 01800195 CAPACITOR-FXD 0.33 UF 20% 36 WWDC TA 56289 150D 334X 0035A2 DSY
DS? 21400391 o o LAMP, GLOW 08806 , ANSIG28B
" DS4 119900324 3 PHOTO-DEVICE; SW PNP-S| 3V .05 MW PD 28480 g 19900324
DS6 19800324 PHOTOQ-DEVICE; SW PNP-SI 3V .05 MW PD 28480 19800324
! DS6 19800324 . 1 PHOTO-DEVICE; SW PNP-SI 2V .06 MW PD 28480 1990-0324
E1 : - 1510-0038 1 BINDING-POST; SINGLE; 1/4 32 28480 . 15100038
' E2 0340-0611 \ 5 INSULATOR, TRANSISTOR R 13103 43.772
. E3 50809670 1 INSULATOR:IC 28480 5080 8670 ‘
' F1 ‘ 21100304 1 . ] FUSE 1.6A 250V SLO- 81O 115V STANDARD) 71400 MDX.1-1/2A
F1 = 21100020 o FUSE 0.8A 250V Fi.0-BLO (230V OPTIONAL) 71400 MDL 8/10
H1 3 2360-0133 . ; SCREW-MACH 6-32 1.26:IN-LG PAN-HD 28480 23600133
! H2 ' ,21900046 O .| WASHER.LK HLCL NO. 6.141.IN.1D 239-IN-OD 28480 2190-0046
H3 2420-0003 ¥ NUT-HEX-DBL CHAM 6-32 THD .084-THK .25 OD 28480 2420-0003
. H4 v 3060-0022 B WASHER-FL MTLC NO. 5/16 318 m m A438INOD 28480 30600022
HB 22000103 | SCREW-MACH 4-40 .26-IN-LG PAN P 28480 22000103 v
'HB 21000910 © WASHER-LK NO. 4.12-IN-1D .275-IN- oo 04713 04A52200F01
H? 2200-0146 SCREW-MACH 4-40 .438-IN-LG PAN HD - 28480 2200-0145
H8 22000141 SCREW-MACH 4-40 .31Z IN-LG PAN HD _ 2gaﬁo 22000141
HY ‘ 39500791 WASHER-SHLDR NO. 4 .116-IN-ID .21-IN-OD -28480 3050 0791
H10 2360-0201 'SCREW-MACH 6-32 .6-IN-LG PAN-HD POZI 28480 23600201
_ H1 21900037 i WASHER-LK INTL T NO. 1/2 512.IN-ID .789.IN-OD 78189 1224.08
; H12 ‘ 29500038 - NUT-SPECIALTY 1/2.24.THD .126 THK 76915 90312
‘ H13 ., < 30600010 ‘ WABHER-FL MTLC .147 IN. D. .312 IN. D. 76210 65
H14 Ao )L 2180-0008 ‘ , 'WASHER-LK HLCL NO, 6.141 IN. D..314 IN, 28480 2190-0006
H15 . *2360-0207 ~ ' 'SCREW-MACH 632 PAN HD PN2I REC SST-300 28480 2360-0207 o
H18 0360 1632 : TERMINAL, SLDR LUG, 3/8 S.%, .375/.100 79963 . 761.3/8
. H17 20500043 NUT-HEX-DBL CHAM 3/8-32 TH. .084 THK 73743 2X 28200
] '
/ ‘W18 2190.0030 WASHE - LK HALCL NO. 4 .115.IN-1D 1 /3 IN-OD 28480 , 2190-0030 .
‘ H19 3050-0235 WASHER FL MTLC NO, 4 .117-IN-ID .25-IN-OD 28480 3050-0235 -
M20 22000107 v SCREW:MACH 4-40 .375.IN-LG PAM HD 28480 2200-0107
H21 25100138 SCREWMACH 832 3IN-LG PAN'HOD POZI 28480 25100138
22 3050.0152 | WASHERSHLDR NO. 8 .172:IN-1D .438.IN-OD 28480 3060-0152 N
' H23 ' 3060-0077 - . WASHER-FL GR BLK NO.5/16 .375-IN-1D ' 28480 3050-0077
’, H24 .. .2190.0017 - | WASHER LK HLCL NO.8.168:IN-ID .31.IN-OD  / 28480 21900017 .
) H25 2660-0001 . f © NUT HEX -DBL CHAM 832-THD 125 THK 28480 26600001
h H26 2190-0007 o WASHER LK INTL T NO. 6 .141-IN-ID 288 IN-OD 18189 1906-00
. H27 1 (624-0334 * SCREW-TPG 8-15 1.25:IN-LG PAN HD 28480 . 0624 0334 \
! H28 © 28600072 | NUTHEX-DBL CHAM 1/4.32.THD 062 THK 8239 P 1675
! H29 21900102 WASHER LK INTL T NO. 7/16 .472:IN-1D 78189 1922 01
Lo H30 2200.0167 .y SCREW, MACH 4.40 B2 DEG FL HD POZI REC,, 28480 2206:0167
I H31 2260-0002 i . NUT, HEX DBL CHAM 4-40 T 28480 2260-0002
o H32 ' 0624-0279 " SCREW TPG 8-32 PAN 28480 0624-0279
‘ H33 2510011 - . SCREW, MACH 8.32 PAN HD POZI REC SS1-300 28480 2610011
T H34 ' 2360.0370 ‘ .| SCREW MACH 8:32 PAN HD POZI REC SST-300 28480 2360-0370 \
i . \| . . o ' . s - .
] p C 12500118 | 6. CONNECTOR-COAX; BNC; 50 OMM FEMALE 9D949. 312221 1022
: o 92, ‘ 12500118 - CONNECTOR-COAX; BNC; 60 OHM FEMALE 90949 3122211022
" <) 12500118 CONNECTOR-COAX; BNC; 50 OHM FEMALE 917949 312221 1022
o uo 12500118 ‘ CONNECTOR COAX; BNC; 50 OHM FEMALE * 90)949 3122211022 .
y ;;; 46 +1260-0118, . CONNECTOR COAX: BNC: 50 CHM FEMALE gngag | 3122211022
‘ " J6 " 12500118! : ‘ CONNECTOR-COAX; BNG; 50 OHM FEMALL 90949 31.2221 1022
g ‘ [N I 1 ' 50600438 . Y | COIL:ALIGNMENT Z AXIS 28480 5060-0436
L2 \ . 00191 66004 |1 ‘COIL, ALIGNMENT, Y-AXIS . 28480 00191 66004 g
I MP1 03702787 .2 KNO#, VOLTS/OIV - adtt 28480 0370-2787
» " MP2, 01740-67402 '. 1 - 'KNOB, MAIN SWEEP 28480 0174067402
. MP3 ;0172067403 s KNOB, DELAYED SWEEP 28480 0172067403
v MP4 01722-63701 ‘ B | SHAFT ASSY, MAIN, SWEEP' \ 28480 0172263701
'MPB, 0172001211, 1 BRACKET, FOCUS' o 28480 0172001211
o Wi o ! N
i ! y i
| i ! ) ' M ,
i ' ' /
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“Replaceable Parts
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' . Table 6-2./Replaceable Parts (Cont'd) .
Reference  |p payt Number| - Qty Description | Code | Mfr Part Number
Designation | = - ) | ode | art |
MP8 0172000603 1 SHIELD SCALE ILLUM 28480 0172000603
© MPY 0370-0684 2 PUSHSUTTON H GOLD SN 28480 - 03700684
MPg - 01720-61201 1 BRACKET, DELAY LINE 28480 0172061201
MP9 50600451 1 LENS ASSV 28480 5060-0451
MP10 03700863 | KNQB, CONC; HORIZ POSII'ION {FINE) 28480 03700863
MP11 504076598 2 LEVER, COUPLING 28480 50407598
MP12 0370-1005 1 KNOB, JADE GRAY (CHAN B POSITION) 28480 03701005
MP13 0371100 ! KNOI! BASE.CONC PTR, .5 IN, JGK 28480 0370-1100
MP14 0370-0603 3 PUSHUUTTON: SOUARE MINT GRAY 28480 0370-0603
MPI% 0370-2630 14 PUSHBUTTON: WIL‘LOW GRN 28480 0370-2630
MP16.: 4040-0814 -1 BEZEL: OLIVE, BLACK 28480 4040-0814°
\ MP17 §5040-7829 4 FOOT " 2B4H0 50407829
MP18 ‘ A J/r'DELETED ,/,-h" i .
MP19 5020-8745 1 SPACER: DIAL ‘ 28480 - 60208745
Mv20 50208744 7 SPACEH: DIAL 28480 50208744
MP21 01701.04108 1 CNOVER, CRT 28480 +01701-04108 N
MP22 01710:04103 1 COVER, TRANSFORMER 28480 . 0171004103 °
MP23 01722.00202 1 PANEL, FRONT 28480 | 0172200202
MP24 01720-00213 1 PANEL, REAR . 2B480 0172000213
MP25 0172204101 1. COVER, TOP 28480 01722 04101
MP26 0172004103 1. COVER, BOTTOM 28480 01720.04103
MP27 0172001212 1 BFIACKET GATI'/H V. 28480 0172001212
MP28 01720-04105 1 BRACKET, VERTICAL OUTPUT - 28480 0172004105
MP29 01720.04106 { COVER, H.V. ' 28480 '01720-04106
MP30 0172220501 1 FRAME, FRONT 28480 017222050
MP31 01720 20504 1 FRAME, REAR 28480 01720-20504
’ MP32 01720.23200 6 EXTENDER, SWITCH 28480 0172023201
MP33 4 01720-23701 2 #AIL, SIDE 28480 01720-23701
MP34 -’ © 01720-23705 1 SHAFT: DELAYED SVJEEP 28480 0172023706
. MP35 10115:22701 1 FILTER, CRT ‘ 28480 10115 22701
MP38. 01720-24702 1 SUPPORT, CRT CAMERA 28480 01720-24702
MpP37 50204703 2 GEAR: HUB HANDLE 28480 65020-8733
MP38 5040-0515 1 ASSY, HANDLE | 28480 5040.0515
MP38MP1 7120-4237 1 LABEL:HANDLE , 128480 " 7120-4237
MP39 0172060601 1 SHIELD ASSY, CRT ! 28480 01720-60801
‘1 MPAO 0172060101 1 DECK, MAIN 28480 01720:60101
MP41. 0370-2626 34 BEZEL: I‘USHBUTTON GRAY 28480 0370-2626
MP42 03701099 . B KNNB: JADE GRAY, 5 IN. 28480 0370-1099
MP43 0172022501 ] RING, ANTI-RUN . 28480 01720-22501
MP44 . 0172001209 2 BRACKET, CRT 28480 0172001209
MP45’ 0370-0871 15 PUSHBUTTON: LEGAL 8BLU ;30 28480 0370-0671
MP46 5040-7648 o 1 PLATE: COVER, CRT BASE 28480 50407648
MP47 01830 23201 8 COUPLER, BAL SHAFT 28480 0183023201
MP48 5040-$952 1 - CORE:DIAL TIME/DIV I 28480 50406952
. MP48 01720-67405 1 KNOB:VERN!ER (CHAN B) 28480 0172067405
MP50 50208734 2 GEAR-RING:HANDLE 28480 50208734
" MP51 1400-0634 1 CLAMP:HOSE, 2.37 DIA .37W STL 28480 14000534
" i MP52 5060-0458 1 HEADER: I.AMP 28480 5060-0458
" MP53 0172081801 . 1 SWITCH, ROTOR, MALE 28480 0172061601
MP54 01720.61902 1 SWITCH, ROTOR, FEMALE 28480 01720-61902 .
MP55 0172061903 1 SWITCH, ROTOR, MALE 28480 0172061903
MP56 ‘ 0172061904 1 SWITCH, ROTOR, FEMALE 0 o 28480 0172061904
MP57 o 0172084101 1 COVER, PANEL v 28480 0172064101
‘ MP57MPI 7120-4184 1 LABEL, IDENTIFICATION 28480 71204184
'MP58 00180-09106 1 CLIP, GROUND 28480 0018009105
MPED 01220-42301 1 HOLDEH TUBE 28480 0122042301
‘MPELY 0360 0984 : 1 DECAL CCIRE TIME/DIV DIAL 28480 0350 0984
o '
MP61 01722 09101 3 SPRING, HOLD DOWN 28480 J 0172209101
Mmpra2 0172020503 ) 1. HEAT SINK 28480 01720 20503
MP63 01720-23707 o 1 SHAFT, EXTENSION 28480 01720-23707
MP64’ 50400511 2 CAP, TRIM : L 28480 5040.0611
MPB5 1640-0292 1 POUCH, ACCESSOIIY 28480 , 15400292
] MP66 140040640 3 ot CLAMP, RETAINER ‘RING: LED MTG; .27 IN. 28480 1400 0540
S MP67 14000547 3 CLAMP; CLIP-LED PANEL MT; BLK POLYP 28480 14000547
. . .MpP6B 01722-29101 1. SPRING, RETAINING 28480 01722 29101
’I ..MP69 1500:0215 ! CQUPLER: 5CLID 28480 15000215 |
: : MP70 1460-0604 2 SPRING CPBSN CYL .95-00 ¥.185 LG MUW 28480 1460-0604
; MP71 31310354 3 CAP: LEVEH, COLOR 28480 3131.0364
. MP72 1011522701 1 CONTRAST, FILTER 28480 101156 22701
, MP74 'NOT ASSIGNED \
g - "MP75 -'NOT ASSIGNED A
I MP76 50407694 1 BEZEL, WINDOW DISPLAY 28480 5040-7694
f . me77 01722:01201 1 BHACKET, PUSHBUTTON SWITCH 28480 0172201201
\ . MP78 . 0172201204 1 BRACKET: SYNCSHIELD ' 28480 0172201204
. MP79 01722:67403 w1 KNOB: POSITION, CHAN A [FINE) 28480 . - 01722 67403
. } MP80 , 0370-10M FENR "KNOB: JADE GRAY {DELAY) 28480 03701091
MPa2 01722 81203 | BRACKET: REF SWITCH 28480 0172201203
MP83 01722 67402 KNQB: VERNIER (CHAN AY 28480 01722 67402.
MP84 - | ‘ '5040-0421 1 INSULATQF: POT . 28480 5040 0421
Mr8s ' ' 01722 24701 2 SPACER 21N, ) 28480 01722 24701
- MPB6 ‘ 29500072 3 . NUT: HEX 1/4:32; ERS, NI PL - 82389 P 1975
me8?7 03701006 . : KNOB PO‘IITIO'\I CHAN A ICQAR‘IEI . 28480 03701006
)
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... MmP88 - 01,720-24101 $ SHIELD, SAFETY CRT " ' 28480 0172024101

mMp8s 34030088 1 © FOOT BUMPER:MAIN l.ECK SLUE s 28480 0403.0088
MPS0 01720-01210 1 BRACKET:HV CABLE, ‘ ! 28480 0172001210
P1 1251-2367 1 CONNECTOR; AC PWR; HP-9 MALE F! AN E 28480 1251.2367
Q1 1854.0320 1 TRANSISTOR RPN Si PD"83 5W FT=411'HZ 28480 1854.0320 |
Q2 b 1854-0330 1 TRANSISTOR NPN SI PD=21W FT=10M*i7 ', 28480 - 1854-0330
Q3 *' 18540737 1 TRANSISTOR S| PD=30W FT=3.01HZ ! 28480 1854.0737
Q4 y 1854-0370 3 TRANSISTOR NPN 2N6294 Si PD=1.8W 02735 2N5294
Q5 / 1854-037Q TRANSISTOR NPN 2N5294 Si "N=1.8N 02735 - 2N5294
Q6 "1/ .- 18540370 TRANSISTOR NPN 2N5294 Si PD=1.8W 02735 2N6294
R1 2100-0665 1 RESISTOR: VAR; 5M 20% (FOCUS) 71590 MODEL 2 HV
R2 2100-3638 1 RESISTOR: VAR; 10K 20% 2.5W {INTENSITY) 2840 2100-3638 '
R3 2100-3464 1 RESISTOR: VAR DUAL 2K/2K {CHAN A POSITION) 22180 21003484

- R4 2100-3386 1 RESISTOR:. VAR 2K 20% {CHAN B POSITION) 28480 2100-3385
RS 0687-3311 1 RESISTOR 330 OHM 10% .5W CC TUBIILAR o121 EB3311
R8 0684-1221 el RESISTOR 1.2K 10% .25W CC TUBULAR 01121 ) cBiI221
R7 2100-3567 1 RESISTOR: VAR; 50K 10T (DELAY) 28480 g 2100-3567
R8 2100-0660 .." 1 RESISTOR: VAR; 100K CCSW (TRIGGER HOLDOFF) 28480 21000660
R9 0684-1001 .- RESISTOR' 10 OHM 10% .26W CC TUBULAR o CB1001
R10 0634-1001 . ~RESISTOR i0 OHM 10% .25W CC TUBULAR on2 CB10O1

R 0757-0458 RESISTOR 51.1K 1% .125W F TUBULAR 24546 C41/8TO5112F
R12 2100-0657 1 RESISTOR: VAR; 100K CWSW (SWEEP VERNIE R} 28480 2100-0657
R13 5100'3014 1 RESISTOR: VAR; 20K/20K {(HORIZ POSITION) 28480 21003014 o
R14 2100-0880 1 RESISTOR: VAR; 50K DPST YW {(DELAY TRIG LEVEL) 28480 2100-0680
R15 2100-0661 1 RESISTOR: VAR,‘ 50K 30% (MAIN TRIG LEVEL) 28480 2100-0861
R18 0687-8211 1 RESISTOR 820 OHM 10% .5W CC TUBULAF 01121 | " EBB21
R19 0687 3931 1 RESISTOR 39K 10% .5W CC TUBULAR on2 EB3931
R20 2100-3387 1 RESISTOR: VAR; 5K DPST SW (SCALE ILLUM) 28480 2100-3387:
R21 0757-0401 RESISTOR 100 O+'M 2% ,1256W F TUBULAR 24546 C41/8T0-101-F
R2? 0684-1811 1 RESISTOR 180 10% .26CC L o 0318114/
Ry 0767-0440 RESISTOR 7500 O:#4M 1% ,125W F TUBULAR "~ 28480 0757-0440
R24 07570459 RESISTOR 56.2K OhM 1% .125W F TUBULAR 284}‘7’.\ 0757-0459
S1 , (PART OF R20)
S2 31010626 1 SWITCH: “WSL 2 SEC 2 POS (LINE VOLTAGE SELECT) 28480 31010625
83 31011261 1 SWITCH: PUSHRUTTON (REF SET) » 08353 P8121
S4 3101-1887 K| SWITCH: TOGGLE DPDT (DEC-INC COARSE) 28480 31011887
S5 3101-1887 SWITCH: TOGGLE DPDT (DEC-INC MED) 28480 3101-1887
S6 31011887 SWITCH: "OGGLE DPDT {DEC-INC FINE) 28480 310118k
S7 3101-0199 1 SWITCH: SL, DPDT {(PROBE X1/X10) 79727 GF126-0012A
T 9100-3410 1 THANSFORNEH POWER 28480 9100-3470
ul 1826-0122 IC: LIN; VOLTAGE REGULATOR 07263 7805UC
Vi 5083-4070 1 CRT, P3'l ’ 2 28480 5083 4070
w1 " 81201521 1 CABLE: UNSHLD 3-COND 18 AWG 28480 8120-1621
w2 0172061622 1 CABLE ASSY, SYNC 28480 0172061622
w3 0172061623 1 CABLE ASSY, HORIZONTAL INPUT 28480 0172061623

N4 0172061624 i CABLE ASSY, HORIZONTAL OuJTPUT 28480 '01/7061624
W5 0172061630 i CABLE ASSY: CRT 28480 0172061630
w6 0172061605 1 CABLE ASSY, CRT NECK PINS 28480 0172061606
w7 ,01720.61631 1 CABLE ASSY, H.V. OSCILLATOR 78480 0172061631
wa 01722:61807 CABLE ASSY: INTERFACE FROM A21 TO A20P4 28480 01722.61607
wo 01722-61608 CABLE ASSY: DIGITAL (FROM A21P2 TQ A20P5) 28480 0172261608
X1 1400-0084 . 1 FUSEHOLDER; EXTR POST; BAY CAP; 15A 28480 1400'0084

o .:“‘ i
XV1 50407649 pea T SOCKET, CRT (P/QO W5H) a 28480 5040-7649
4'? "

Al 01722634621 . 1 ATTENUATOR ASSY, CHANNEL A 28480 01722-63402
AlA1 01722-6662? 1 CHANNEL A ATTEN. ASSY 28480 0172266521
A1A1Q1 5080-9691 v 1 TRANSISTOH MATCHED PAIR (NOT P/O A1A1) 28480 5080-9691
. - . (ORDER SEPARATELY) ; %K ‘
A1A""2' 1854-0636 . ! 9 TRANSISTOR NPN SI T(-92 PD=350MW : 28480 18540630
ATAIN3 18640632 + . 2 TRANSISTOR NPN St PD=180MW FT=4GHZ' 25403 RFR-N
A1A1R1 0698-6433 4 RESISTOR 100 OHM.1% .25W F TUBIJLAR 28480 0698-6433
A1A1IR2 0698 6433 RESISTOR 100 OHM 1% .25W F TUBULA 28480 0698 6433
A1CT (160 3451 82 CAPACITOR-FXD .01UF +80-20% 100WVDC . 28480 0160-3451
A1R1 2100-0664 2 RESISTOR VAR 5K 10% SPST SW 28480 2100 0664
A1R2 06983132 4 RESISTOR 261 ORM 1% .125W F TUBULAR ‘16289 C4-1/BTO2610F, |
A2 0172063404 | ATTENUATOR ASSY, CHANNEL B ‘28480 01720863404
A2A1 0172066645 1 ' BOARD ASSY, CHANNE L B ATTENUATOR 28480 . 01720-66545
A2A1Q1 TRANSISTOR, P/O A1A 1O ' .
A2A1Q2 18540636 TRANSISTOR NPN SI T0-92 PD=260MW 28480 ) 1854 0b36

S A2A103 1854.0632 , - TRANSISTOR NPN S| PD=180MW FT=4GHZ 28480 ‘ 1594 0632
A2A1R1 0698 6433 RESISTOR 100 OHM 1% .26W F TUBUL AR . 28480 0698 5433
A2A1R2 06986433 ) \ RESISTOR 100 OHM 1% .25W F TUBULAR | 28480 0698 633
A2CT . 0160 34561 ' CAPACITOR FXD .01UF +80--20% 'IOOWVDC .28480 0160 3451
A2R1 ’ 2300 3453 1 HESISTOR VAH 2.5K-6K CCLIN " 28480 ‘ 21003453
AZR2 0698 3132 RESISTL § 261 OHM 1% ,126W F TUBULAR 16299 Ca-1/8 TO-2610F
A3 01722 66517, 1 VERTICAL PREAMPLIF'ER ASSY 26100 0172266517 .
A3A1 50813023 R ASSY, E‘;L:\BﬂbT?{:\TE' {NOT SUPPLIEN WITH A3 ORDI