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SAFETY S-,UMNIARY

LT \»-‘a._

The general safety information contained in this summary is for servicing persennel. Specific warnings and cautions will
be found zhroughout the manual where they apply, but may not appear in this summary.

| TERMS.

IN THIS MANUAL
CAUTION statements identify conditions or practicesthat ¢

Id result in damage to the equipment or other property.

WARNING statements identify eonditions or practices that ‘codld result in personal injury or loss of life.

AS MARKED ON EQMPMENT

CAUTION indicates a personal injury hazard not nmmedaate[y acceSS!bIe as one reads the marking, or a hazard to
property inchuding-the equipment itself. : . ;

DANGER indicates a personal injury hazard immediatel _ja_‘:c'céssjbie_-“as one reads the marking.

IN THIS MANUAL

@ Static-Sensitive Devices. = R
A:This symbol indicates where applicablé cautionary or other information is to be found.
. . . :ii

AS MARKED ON EQIHPMENT

; DANGER——High voltage.

@ Protect;ve ground (earth} termmaE

A ATTENTEON—refer to manual.

WARNINGS

POWER SQURCE

This product is intended to operate from a power source that will not apply more than 250 voits rms between the supply
cordductors or between either supply conductor and ground. A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.

GROUNDING THE PRODUCT

This product is grounded:- through the grounding conductor of the power cord, To avoid elactrical shock, plug the power
cord into @ properly wired receptacle before connectmg to the product input or output terminals. A protective ground.
connection by way of the grounding conductor in the power cord is essential for safe operation,

iv @
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USE THE PROPER POWER CORD

Use only the power cord and connector specified for your.product: dse onlya power cord that is in good condition.

rif; * ¥ ’@ ' K.,Ax i e -
For detailed information on power cords and connectars, see thé Operating, Power iInformation in Section 1, General
infermation.

DANGER ARISING FROM LOSS OF GROUND

Upon loss of the protective-ground connection, all accessitﬁle conﬁ_ecfive parts {including knobs and controls that may
appear to be insulating), can render an electric shock. '

USE THE PROPER FUSE

To avoid fire hazard, use only the fuse specified in the paﬁ&ﬁéi for your product, and which is identical in type, voliage
rating, and current rating. :

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate this product in an atmesphere of explosive gases unless it has been specifically
certified for such operation. .

BRI S

DO NOT SERVICE ALONE

Do not perform internal service or adjustment:of this product unless another person capable of rendering first aid and
resuscitation is present. L )

oy
I

USE CARE WHEN SERVICING WITH POWER ON ,,, .

Dangerous voltages exist at several points in this product. To avoid personal injury, do not touch exposed connections
and componenis while power is on. .

) ) ) A__‘..’-“ﬁ’-;“.s-‘:,é 4 .
Disconnect power befeore removing protective pa‘néis,“gso?tfer'mg, or replacing components.

CRT HANDLING

Use care when handling a crt. Breakage of the crt causes a high-velocity scatteting of glass fragments limpiosion!.
Protective clothing and safety glasses should be worn, Avoid striking the crt on any. object which might cause it to crack
or implede. When storing a crt, place it.in a protective carton or set it face down in a protected location on a smooth
surface with a soft mat under the faceplate. ‘ )

Lo [T
PLonl men it

CRT IMPLOSION SHIELD

Do not operate the instrument without the proper implosion shield installed.

SILICONE GREASE HANDLING , o . : ¥

Handle silicone grease with care. Avoid getting the silicone greage in your eyes. Wash hands gh_qrcug_hiy;aftes use.

'
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Casn

6068 FEATURES" . )
The BOBE Monitor is a general purpose, very high-resolution, X-Y display monitor providing a clear, bright display of
anaiog data. This instrument is designed for display app ications as in ultrasonic detection systems, electronic
microscope systems, radiation and thermal scanning systgén‘is speech tHerapy, volume and vibration analysis, and
medical and biophysical systems. The SO6B Monitor may aldo be used to provide displays of alpha-numeric-and graphic

information from computers and other data tramomxssmn sy§tems. Resolution of the crt in this mstrumem :s excel%em
{shown with Option 8 instalied). i




Section 16068

GENERAL INFORMATION

This section contains a basic content descnptmn of both he Operators and Servicel Manua%s, instrument fumtionai

description, rackmounting information, exterior cleaning,
partion consists of three tables; Electrical, Environme

A Standard Accessories list and fu!i-pa_ge mstrurb

' OpERATORS MANUAL .

The Operators Manual is divided into the followeng t""
sections: :

Section 1—General Information contain
description, electrical specifications, envirg
characteristics, standard and recommended
accessories, and packaging for shipment instructions.

‘Section 2—O0perating Instructions contain:i
relative to operating and checking thy
operation. .

Section 3—Instrument Options contains a'‘d scnpnq
of available options and gives the locatlon of
SERVICE MANUAL

warning | o o

The Service Manual contains fnsrrucnons for
use by gualified service persorfinel ‘W
avoid personal injury, do not pef
servicing unless you are qualified to do

e

Hetd

Section 1—General Information contains instrument
description, electrical specifications, environmental
characteristics, standard and recommended
accessories, instaliation, and packaging for shipment
instructions.

Section 2—Q0perating Instructions contains
information on instrument instailation, front-and rear-
panel controls, connectors and indicators, internal
switches and selectors, checkout procedure and other
information refative to operating and checking
instrument operation.

Section 3—Theory of Operation contains basic and
general circuit analysis that may be us,efggl;.fo;rw -
Vserv:cmg or operating the instrument. ’

Section 4—Maintenance describesL rou't]r:?e' “and
corrective maintenance procedures with Hetailed
instructions for replacing assemblies, subassembi:es
and individual components.

N

Procedures also
heds for ad]us‘Zment of the instrument to

"E"‘availabfe' Gptivns and @catzons of incorporated
information for those Gptighs.

TR .
lectrical Parts contains

Sectnon 8 (iagrams ahd C;rcun Board illustrat%ons
includes - detailed cm:im schematlcs locations of
assembled boards within thefinstrument, voltage and
waveform mformanon csrcu:t board component
ocators;: and locattons ‘of “adjustments to aid in the
erforming of the Ad;dstmem #nd Performance Check
fgertiors of the Cal;bration procedure

Section Q—Replaceabié Mechamcal Parts includes
"m{-srma;;on necessary to order replaceable
.g&hamtgl parts and shows exploded drawings which
ety ssembhes

#

INSTRUMENT DESCRIPTION

The 6068 Monitor is a compact, sclid-state instrument
with excellent resolution providing accurate dispiays of
information from the X, Y, and Z signal inputs,

WARNING §

High voftage is present inside the instrument.
To avoid efectric shock hazards, operating
personnel must not remove prolective
‘instrument covers. Component replacement
and_internal adjustmenrs must be made by
quahf;ed service personnel om’y )

1-1



‘General Information—G06B

The Horizontal {X) and Vertical {Y) Amplifiers process"t%{e

input signals {either single-ended or differential} and
provide push-pull outputs to drive the crt deflection

plates. The input signals are applied through the
appropriate + {noninverting) and - {inverting} INPUT
conneclors.

The Z-Axis Amplifier controls the display intensity by
providing a voltage to drive the crt control grid. The input
signals (either single-ended or differential) are applied
through the appropriate + (noninverting) and - {inveriing)
INPUT connectors.

The High-Voltage and Low-Voltage Power GSupplies
provide all the voltages necessary for operation of this
instrument.

INSTALLATION

INITIAL INSPECTION

This instrument was inspected both mechanically ard
electrically before shiprent. It should be free of mars.or
scratches and should meet or exceed ali electrical
specifications. To confirm this, inspect the instrument for
‘physical damage incurred in transit and test the electrical
performance by following the Checkout Procedure in
Section 2, Operating Instructions. Verify performance
requirements by referring a qualified service person to
the servicing sections of the Service Manual. If there is
damage or deficiency, contact your local Tektronix Field
Office or representative,

OPERATING POWER INFORMATION . - ..

This instrument can be opérated from either a 1207l or
220-valt nominal line-voltage source, 48 to 440 heté. In
addition, three regulating ranges are provided for each
nominal line-voltage source. :

S\J
2 CAUTION

Power Cord Information

WARNING §

This instrument /s intended to be operated
from a single-phase earth-referenced power
source having one current-carrying conductor
fthe Neutral Conductor) near earth potential.
Operation from power Sources where both
current-carrying conductors are live with
respect to earth {such as phase-to-phase on a
threg-wire system) s not recommended,
since only the line conductor has over-current
(fuse) protectionn withinn the instrument.

This instrument has a three-wire power cord
with a polarized two-pole, three-terminal plug
for connection to the power source and
safety-earth. The safety-earth terminal of the
plug is directly connected to the instrument
frame. For electric-shock protection, insert
this plug only in & mating cutlet with a safety-
earth contact.

Do not defeat the grounding connection. Any
interruption of the grounding connection can
.create an electric-shock  hazard. Before
making external connections to this
instrument, always ground the instrument
first by connecting the power cord to a
properly mated power outlet.

TABLE 141
Power-Cord Conductor identification

Conductor Color Alternate Color
i gUngroun&ed-'{L-.ine) Brown Black
- Grounded-{Neutral) | Light Blue White

Green/Yellow

Gree n/Ye?Ibw

"Gf-oundihg (Ea-r;{his'\g)

1-2

LN NP NV W WP )

To prevent damage to the instrument, always

. check the line-voitage information recorded

on the rear panel before applying power to
the instrument. o

The powsar-cord plug required depends upon the ac input
-wehage and the country in which the instrument is to be
used. Shouild you require a power-cord plug other than

. .that supplied with your instrument, refer to the standards
listed in Table 1-2. .



TABLE 1-2
Location of Power-Cord Configuration Information

Nominal Line Voltage Reference Standards

120 V AC TANS| C73.11

2NEMA 5-15P (Hospital Grade!
220 V AC ANSI £73.20

"TAS C112

“BS 1363

SCEE 7, sheets 1V, VI and VI

NEMA 6-15-P

'ANS]— American National Standard Institute

*NEMA— Nationat Electrical Manufacturer’'s Association
*AS—Standards Association of Australia

“BS--British Standards Institution

*CEE—International Commission on Rules for the Approval of Electrical
Eguipment

For medical-dental apptications, use NEMA 5-15.P
{HMospital Grade) pilug for 120-volt operation, or NEMA B-
15-P plug for 220-voit operation.

Line-Voltage and Regulating-Range Selection

| eavrion |

Damage to the instrument may result from
incorrect  placement of the line-voltage
sefector plug. (See Ambient Temperature
Considerations, page 2-1.)

To select the correct nominal line voltage and regulating
range, proceed as follows:

1. Disconnect the instrument from the poOwWer source.

2. Insert the proper line-voltage selectar ptug {the Hrawn
plug for 12G-volt operation or the red plugfor 22C-volt
operation} on the line-voltage selector pins (located.on
the Low-Voltage Power & Z Axis board)-laheted-for the
desired nominal line-voltage range. Refer 1o Figure:1-1
for location and additional information. + .+ s e

3. Remove the line fuse from the fuse holder and check
for the correct rating. Replace it with one having the
correct rating, if necessary. Refer to Figure 1-1 for fuse
information and location.

NOTE

An alternate line fuse, intended for the line. ;..
voltage source for which the Monitor was nof .
set when shipped from the factory, is clipped . |
to the Low-Voltage Power & Z Axis board (see -
Fig. 1-1). o

REV A MAY 1580

_Ger}@ra! Info rmation—BOBB

Change the vo!tage range indicating screw (o the

appropnate ‘hole in the line-voltage information chart on
. the B068 rear panel.

;‘

8,‘Apply power to the Monitor.

iNSTALLATION iN PATIENT-CARE

o7 FACILITIES

| WARNING I

Do not use the amplifier INPUTS for direct-

.., .. patient connection. Signal currents at these

. connectors, as well as leakage currents, may

exceed values considered nonhazardous for
direct-patient connection.

Although this Monitor is not to be connected
directly to a patient, interconnecting this
Monitor to other equipment can result in the
application of excessive current to a patient, It
is extremely important that the
interconnection is made in accordance with
NFPA 768-5, Tentative Standard for the Safe
Use of Electricity in Patient Care Areas of
Health Care Facilities, section 3038, "Signal
Transmission Between Appliances”,

Among the situations involving the above-menticned
“patient hazard is one in which two or more pieces of

'_““énterconneCted equipment are grounded at locations

“réfnote frém one ancther. The standard mentioned in the
prececimg warning describes both this hazard and the
’approprlate corrective measures.

INPUT ATTENUATION

1

The Horizontal {X) and Vertical {Y} Amplifiers include
“selectable 1X/5X step attenuators in both the + {non-
inverting) and the - {inverting) input circuits. These
attenuators extend the deflection factor range of the
appropriate amplifiér 1o at least 12.5 volts for 8 cm sigral
.deflection. Refer:io the Internal Contrel and Selactor
,Locatzons foldout, -page in Section. 8, Diagrams and Circuit

;_Boa:d ii h.iStf’BthﬂS for the position settings and locations
_of  the "attenuator

switches. To maintain proper
“ditférential operation of the amplifier, always change
both the + and - attenuators to thé same settings. These
step attenuators are set in the 1X position when shipped
from the factory.

NOTE

. Settling Time specifications (Table ~1-1,
' "General Information) are guarahteed. onfy
when using the 1X artenuator position.’

i
T
(€% S8l



General Information--68068

~
0
!
1

0
[
‘

17

=
=]
e

LR

{110 V Nominal}

™~

il2lzlalslslvls

{220 V Nominal)

4:12|3:14:5|6|7 18

/

F320
-15 Vv REG.

ALTERNATE
LINE FUSE

A3 LOW VOLTAGE™ '
POWER & Z AXIS -
BOARD :

F301

+250 V Supply

F325

-18 ¥ UNREG.

F310
+18 V UNREG.

ALTERNATE “Tn
VOLTAGE SELECTOR ")
. PLUG {STORED)

0.15A.250V [AFTER SN B010130)

F315

+18 V REG. 7~

Regulating Range Data

Line-Voltage

Selector Position

110 .\J’oits {Nominal)

220 Volts (Nominal)

LLoW) 90 to 110 V ac 180 to 220 V ac
M (MED) . 99 10 121 V ac 198 to 242 V ac
H (HIGH) 108 10 132 V ac

216 to 260 V ac

“Fuse Data

. Supply

Description

Line

1.2 A (110 V Nominal) 0.6 A {220 V Nominal) siow

+18 v de¢ Unregulated

15 A 250 V fast blow

-18 V dc Unregulated

1.5 A 250 V fast blow

+15 V dc Regulated ' S

Q.5 A 250 V fast blow

-18 V d¢ Regulated

Q0.5 A 250 V fast blow

+250 V dc¢ Reguiated

0.15 A 250 V fast biow

.4

PPN
e

Figure 1-1. Location of ling-vbltagé sélector plugs. regulating-range pins and fuses.

2821-6A
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INPUT IMPEDANCE

The X, Y, and Z-Axis amplifiers of the 8068 Monitor are

shipped from the factory with an input impedance of 50 (377 A

Jumpers are provided on the X-Y Pre-Ampiifier board {for
the X and Y amplifiers) and on the Low Voltagse Power andZ
Axis board {for the Z-Axis amplifier) to facilitate changing’
the input impedance from the factory set impedance (50 ()
te 1 MQL

Refer to Internal Control and Selector Locations foidout;{_
page in Section 8, Diagrams and Circuit Board
Hiustrations for locations and positions.

RACKMOUNTING INFORMATION

The 606B can he operated in a standard 19-inch
instrument rack with front and rear holes that conform to -
universal hole spacing. Kits are available to convert the

and vice versa. Complete instructions are included in the
kits. A brief description of each available conversion kit is
given here. Consult your Tektronix Field Office or
representative for additional information.’

g\m‘\-f‘w'\"\-’\-f‘:

g CAUTION 3
Reliability and performance of the 6068 will be
affected if the ventilation holes in the protective
panels are obstructed. Forced ventilation methods
will be needed if the 6068 is operated at an ambient
temperature higher than +50°C [see Ambient
Temperature Considerations in Secnon 2 of this™™
manual).

General Information—6068

"TTTSLIDE-OUT TRACKS

The slide-out tracks provided in the conversion kits

L support the monitor in their fully extended position. This

‘allows access to the instrument for maintenance without
remaving it from the rack. Be sure the power cord and

_signal cables are long enough to allow operation in the
' ex;tended positton. Refer 1o the instructions in the

appropriate  rackmount kit for

inﬁza’léation and adjustment,

information on  track

""REMOVING OR INSTALLING THE INSTRUMENT

L Thre mstrumem can be installed or removed by following

in Figure 1-2. No further

,éghe

mstructleﬂs given

.adjgfszments are required under normal conditions.

.~ SLIDE-OUT TRACK LUBRICATION

“ The' special finish on the sliding surfaces of the tracks

TR

provides permanent lubricatign. However, if the tracks

i .. _.require additional lubrication, a thin coat of paraffin can
6068 from the cabinet to a rackmounted configuration,” ™ ™"

Bé& rubbed onto the sliding surfaces.

L

A

INSTRUMENT PACKAGING

-”*“*If thg ipstrument is to be shxpped to & Tektronix Service

Cem;er for service or repair, attach a tag showing the
following;: Owner {with address) and the name of an
individual at your firm who can be contacted, complete
instrument type and serial number, and description of {he

- SETVICE - TRQUITE,

A

Savé and reuse the package in which your 8068 Monttor

MRE '*Wa“S'"smppeé to you. If the original packaging is unfit for,

CABINET-TO-RACKMOUNT CONVERS[ON ki ziUuge or tis not available, repackage the, instrument as
s e e WEF . !

Tektronix Part 040-0600-XX. Mounts two G06R-= = oHOWS: .

Monitors side-by-side in a standard 19-inch wide rack. =" ™

The kit comes equipped with a slide-out assembly and’ *-=~"1-N Obtam a corrugated cardboard carton-with- a 275

includes the securing hardware. Complete rackmounting | POUAd test strength, and having inside dimensions of no;

instructions are included in each kit T Tmtlegs than six o inches more than  the instrument :

Tektronix Part 040-0601-XX. Mounts 6068 Momtor i

_Gimensicns, th‘:s allows for cushioning.

a standard 19-inch wide rack. The kit is equipped withta<<} acg Surround the instrument with po%yethy%ene shesting to

slide-out assembly, securmg hardware, and a b aﬂk front...

Complete rackmounting instructions are inc uded in each
klt oo

Power Module and one 6068 Monitor to mount side-by-
side in'a standard 19-inch wide instrument Fack THE KT

st
F
13

- w..@._n .......

protec{ the finish.

3. Surround the instrument frame with heavy cardboard

T “‘2”?‘::{.ttﬁomprmecuve cabiret panels are available) to minimize |
- i the danger

Tektronix Part 040-0624-XX. Converts ore -Tmﬂﬁ@r@wwtmmm@“a@

of component damage by the packing

Cushion the instrument on all sides by tightly

includes slide-out assembly and securing_ hardware.

uackaama dunnage or urethane foam between the carton

Complete rackmounting instructions are included with

and the instrument. allowing three inches on all sides.
each Kit,

‘ 5 Seal the carton wuth sh%ppmg {ape or w:th an.
RACKMOUNT-TO-CABINET CONVERSEONm---wm-»mausmai “stapler. M

Tektronix Part -040-0802-XX. Converts ong~ BOGBr— kv wummes
Monitor from a rackmount configuration to a éabingt™™"8Mark the address of the ”f"ektromx Service Center andt
configuration. Complete instructions are included in gach your return address on the carton in one or more
Kit. ‘ -ouin sneo:RERMENERL locations. V-

REV A MAY 1980



General Information—6068

TO INSTALL

. FULLY EXTEND THE SLIDE-QUT TRACK INTERMEDIATE SECTIONS. THE TRACKS WILL

LOCK WHEM FULLY EXTENDED.

. INSERT THE INSTRUMENT CHASSIS SECTIONS INTO THE INTERMEDIATE SECTIONS.
. PRESS STOP LATCHES AND PUSH INSTRUMENT TOWARD RACK UNTIL THE LATCHES

SNAP INTO THEIR HOLES.

. AGAIN PRESS STOP LATCHES AND PUSH INSTRUMENT INTO RACK.
. SECURE THE INSTRUM?.E:!}J? IN PLACE WITH THE FRONT-PANEL SECURING SCHEWS.

TO REMOVE

. REMOVE THE FRONT-PANEL SECURING SCREWS.
. PULL THE !NSTRUMENT QUTWARD UNTIL THE STOP LATCHES SNAP INTO THE HOLES.
. PRESS STOP LATCHES AND REMOVE THE INSTRUMENT.

2821-15

1-6

Figure 1-2. Installing én{i sampvir;g a rackmounted instrument.
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SPECIFICATION

The electrical specifications listed in Table 1-3 apply when the. following conditions are met: (1) The instrument must
have been adjusted at an ambient temperature between +15% and +25° C, {2) The instrument must be operating in an
ambient temperature between 0° and +50° C and (3) The instrument must have been operating for at least 20 minutes.

TABLE1-3
Electrical Characteristics

Characteristic Perfqrrﬁance Requirement

VERTICAL AND HOR!Z@ AL AMPLIFIEF{S

Deflection Facter

Vertical ' -+ intéttrally adjistable from Q.8 voit to 2.5 volts for 8 divisions
of deflection. Externally ad;ustable for at least £10% of
“ndminge
Horizontal Internally adjustable from 0.5 veit to 2.5 volts for 8 divisions
of deflection. Externally adjustable for at least £10% of
“nomigak. . 5
Attenuators < hsEnal 1X-5X step attenuators extend the deflection factor
range to at least 12.5 volts full screen.
Polarity
+X INPUT Positive signal applied deflects beam 10 the right; negative
signal applied deflects beam to the left.
-X INPUT Positive signal applied deflects beam to the left; negative
signal applied deflects beam 1o the right.
+Y INPUT 1. Posmve signal applled deflects beam up; negative signal
st apmied deﬂects heam down.
-Y INPUT e ‘ gnal applied deflects beam down; negative signal
apphe deflocts beam up.
Bandwidth {80% full screen reference signal) D¢ 1o at least 3 MMz at -3 dB point.
Risetime 118 nsec or less.

Setthng time {input attenuators in 1X position)

After deflection between any two points Spot must reach new writing position, within 0.012 cm
on screen {0.005 inch}, within 500 ns.
After deflection to any point on screen Spot must reach new writing position, within 0.012 c¢m
from within 10 cm of screen center. {0.005 inch}, within 700 ns.
Phase Difference (D¢ to 500 kHz) a Y1 g8GFes o Tess Between X and Y amplifiers. X and'Y amplifier

gain must be set for the same deflection factor (Volts/Div).

i!‘{e"”¢J
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- TABLE 1-3 (CONT)
Electrical Characteristics

Characteristic

Performance Requirement

Common-Mode Resection
Attenuator 1X {£3 voits peak input)

DC to 500 kHz

At least 1001,

500 kHz to 1 MHz

At least 40:1.

Attenuator 65X (+15 voits peak input)

DC to BOO kHz

At least 4001,

Input Impedance

1 _MQ within 1%, or 5C (2 within 1%; paralieled by 47 pF or less.

Maximum Nondestructive Input Voitage
{fault condition only)

T MO Input Impedance

100V de + peak ac,

50 ) Input Impedance

" B V dc + peak ac.

Dynamic Range

At least £1.5 screen diameters from screen center {10 cm}.

Position Range

- Spot may be positioned anywhere on screen with no signal input,

Position Stability

0.1 em or less drift per hour after 20 minutes warmup.
Less than 0.2 em drift in 24 hr. with cabinet covers in place.

“Less than 0.2 cm drift from 0° to 50° C ambient temperature

variation, after 20 min. warmup.

Gain Stability
Crosstatk

Between X and Y Amplifiers at 1 MHz

_Less than 1% change under all conditions of line voitage

-cand temperature.

0.005 cm {0.002 inch} or less of deflection on the undriven
channel with full screen amplitude of 1 MKz sinewave applied
-1to the other channel. Other inputs grounded or terminated

. into 50 ochms,

Between Z and X or Y Amplifier

0.012 cm {0.005 inch) or less of deflection on the undriven
channels when the Z-Axis Amplifier is driven for a 70 V

¢ gutput with a 1 MHz sinewave. X and Y inputs grounded
"Bt terminated into 50 ohms.

Z AX15 AMPLIFIER

~t~ihternal adjustment atlows a 1 volt to § volts input to generate

 Gain Range
ihe maximum allowabie voltage swing at the crt control grid
@V to =70 V).
Sandwidth E)c %075 MHz at -3 dB point.
Risetime - 35 ns or less.
Aberration

4+ 5% or less.

Commaon Mode Rejection

Dc to § MHz

':A"%i‘}qast 100:1 (5 volts peak input).

REV A MAY 1880



General Information—6068

TABLE 1-3 (CONT)
Electrical Characteristics

Characteristic

Performance Requirement

Input Impedance

1 MG within 1%, or 50 Q within 1%; paralleled by 47 pf
or less.

Maximum Nondestructive Input Voltage
{fault condition only}

1 MQ input Impedance

iJQC Vode + peak ac.

50 Q Input Impedance

+5V de + péak aé,

Transfer Curve

. Deviation from linear response of light output to voltage
input is-less than 20% of maximum intensity, between 10% and
100% of maximum intensity,

TTL input Logic input btanks or unblanks crt to level set by INTENSITY
centrol and 2 INPUT voltage.
Hi 2.4V o +5 V.
LO OVto+08 V.
Rise Time BSiné{,_or less.
Fall Time 35 2’1‘5‘“().|’ less,

Stability - Light output varies less than 5% under all conditions of
ling voltage and temperature, when intensity is set for
at teast 10% of maximum brightness.

CATHODE-RAY TUBE

Display Area 8% 10 cm.

Quality Area 7 %9 cm.

Geometry (full screen)

Bewing or tiit T mm or less.

Orthogonatity {full screen)

', 90° within 0.7°.

Compression and Expansion

1 Less than 1% of full screen deflection.

Phosphor

Standard

Option 78

Deftection

| - Elgctiostatic. -

- Spot Diameter {P31 phosphor)

' 'ff_Qp?‘Ei cm {00031 inch) or less, with INTENSITY set for
S| 3.45 pW/em?, 700 tine, 7 % 9 cm focused raster.

Spot Shape (quality area)

fhe,_(atio between two perpendicular spot cross sections
- does not exceed 1.5:1.

Spot Growth (quality area)

Not greater than 20% at constant intensity.

1-9
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TABLE 1-3 {CONT)
Electrical Characteristics

Characteristic

Performance Requirement

Grid Drive

Approximately 70 V above the level of visible cutoff, Measured
at crt grid.

Acceleration Potential

5.4 KV within 1%.

Light Qutput (qua-lity area)

Greater than 20 ,urW/cm2 using & 700 line 60 Hz refresh raster
with a 100% duty cycie. Maximum atlowable drive to the crt.

Light Output Uniformity {guality area}

When soreen is flooded using raster method and light output
is at least 10% of maximum, light output will vary less than
2%/cm and vary less than 10% over the entire quality area.

Defects

The following definitions apply tc measuring secreen defects:
LENGTH: The maximum finear dimension in any direction across
the defect in guestion.

WIDTH: The maximum finear dimension perpendicular to the
iength.

Quality Area

1. Any number of defects iess than B mils in beth width and
length.

‘2. No defects with length plus width exceeding 20 mils except
-when the width is less than one mil

3. Any number of defects with width less than one mil.

4. Ne more than five defects greater than one mil in width,
greater than five mils in length, and with length plus width
equal to or less than 20 mils. No two such defects can be
within one centimeter of gach other.

Qutside Quality Area

Not more than three holes with length plus width equal to
or more than 25 mits.

PCWER SOURCE

LO Line Voitage Range
L{10C V ac}

90 to0 110V ac.
M {110 V ac) 99.t0 121 V ac.
H ({120 V ac)

108 10 132 V ac.

HI Line Voltage Range

180 t0 220 V ac.

L {220V ac}
M (220 V ac) 19810 242 V ac.
H (240 V ac) 21810 250V ac.

Line Frequency

.48 to 440 Hz.

Power Consumption

Maximum

| 78W, 120V ac, 60 Hz.

Nominal

L BOW, 120 V ac, 60 Hz.

1-10
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TABLE 1-3 (CONT)
Electrical "Chérarcteristics

General Information—6068

Characteristic

Performance Reguirement

Fuse Data

LO Line Voitage

Slow biow, 1.2 Amp.

M| Line Voltage

Slow blow, 0.6 Amp.

POWER SUPPLIES

Supply {dc} Vo!tage"_R‘ange Ripple {p-p)
=15V de -182Vio-148V 2 mV or less
+16V de +14.95 V ;c_f%15.05 v 2 mV or less
+95 V de +94.0V 10 196.0 V 100 mV or less
+250 V de 4249 V 104251 V 150 mV or iess
5.4 KV de -5.35 KV to -5.45 kv

TABLE 1-4
Environmenta% Characteristics
Characteristic Information
Ventitation VCOnvectéen cooling.
Position Anstrument has 1o be positioned with the bottorn or the

.fedr panel down, within 45 degrees.

Temperature {ambient)

Operating

0° Cto +50° C (+32° F 10 +122° F).

Nonoperating

807 Cto +70° C (-40° F to +158° F).

Altitude

Operating

I

U To 4.5 km (15,000 ft)

Nonoperating

.k eTa:14.5 km {50,000 ft.).

Vibration

With the instrument complete and operating, vibration
frequency swept 10 10 50 10 10 Hz at 1 minute per sweep.
“Wibrate 15 minutes in each of the 3 major axes at 0.025 inch
total dispiacement. Hold 3 minutes at any major resonance, or

1 .Yifmpne, at 50 Hz. Total time 54 minutes.

REV A MAY 1980
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General Information—808B

TABLE 1-4 (CONT)
Environimental Characteristics

Characteristic Information
Shock 5C g, 172 sine, 11 ms duration, 2 shocks in each direction
along 3 major axes, for a total of 12 shocks.
Transportation Qualified under National Safe Transit Committee Test Procedure
1A, Category IL
Humidity {Class 5} Test to MIL-STD-810C method 507.1 procedure IV modified
and specified in MIL-T-288008 Par. 4.5.5.1.1.2.
Operating 50° C 90 to 95% R.H.
Nonoperating 80° C 80 to 85% R.H.
TABLE 1-5
Physical Characteristics
Characteristic Information

Weight

Approximately 17.5 ibs.

Overall dimensions

See 606B Dimensional Drawing, Figure 1-3.

STANDARD

L =Y T '

1 T R R

ACCESSORIES

..................................... Operators Manual
- .7 ................................... Service Manual
.............. Internal Lined Graticule (8 x 10 division)
e Detachable Power Cord
e e Connector, Receptacle, 25 pin, Male

For more detailed information, refer to the tabbed Accessories page at the rear of this Manual

1-12
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Figure 1-3. 606B Dimensional Drawing.
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Section 2—6068

OPERATING INFORMATION

To operate this instrument effectively, the user must become familiar with the operation and capabilities of the
instrument. This section contains preliminary operating information, a description of front- and rear-panel controls,
connectors, and indicators, and a checkout procedure. Detailed operating information and typical applications are

included in this section.

AMBIENT TEMPERATURE
CONSIDERATIONS

This instrument can be operated where the ambient air
temperature is between 0° and +50° C, and can be stored
in ambient temperatures between -40° and +70° C. After
being stored in temperatures beyond the operating limits,
allow the chassis temperature to return to within the
operating limits before applying power. Ajlowing the
Monitor to operate at an ambient temperature
substantially higher than that specified may result in
poor reliability as well as inaccurate performance.

When the B06B is mounted in a rack with other
equipment, do not aliow the temperature surrounding the
moenitor to exceed +80° C. Additional clearance or forced
ventitation methods (fan) may be necessary to maintain
ambient temperatures below +50° C. The reliability and
performance of the 606B will be affected if the
ventilation holes in the protective panels are cbstructed
or if the B06B is operated at an ambient tempersture
higher than +50° C. Other environments and mounting
configurations may require additional cooling measures.

CONTROLS AND CONNECTORS

Controls and connectors necessary for operation of the
8088 Monitor are located on the front and rear panels of
the instrument. To make full use of the capabilities of the
6068 the operator should be familiar with the function
and use of sach external control and connector. The
front-panel controls are shown and described in Figure
2-1. Brief descriptions of the rear-panel controls and
connectors are given in Figure 2-2.

DETAILED OPERATING
INFORMATION

SIGNAL CONNECTORS

The bnec connectors on the rear panel of the standard
6068 Monitor are provided for application of input
signais to the vertical (Y) and horizontal (X} Amplifiers for
dispiay on the crt, and to the Z-Axis Amplifier to control
the display intensity. An additional bnc connector is
provided to allow application of TTL-compatible input
voitages to blank the display.

The B06B Moniter also provides a 25-pin male Cannon
eonnector located on the rear panel for direct
connections to the X, Y and Z-Axis Amplifiers and the
Dynamic Focus. Signal requirements are the same as for
the bne inputs. See Figure 2-3 for pin assignments.

NOTE

The bne grounding caps will short the
equivalent input from the ALTERNATE
INPUTS connector. Be sure the grounding cap
is on the —INPUT before making connection to
the ALTERNATE INPUTS connector.

INPUT SIGNAL REQUIREMENTS

The horizontal (X) and vertical {Y) defiection factors are
set at the factory to one volt for eight divisions of
deflection on each axis. Thus, as shipped, the input
signal required for each division of deflection is G.125
volt.

The best transient response from the 606B Monitor is
achieved when the input signat amplitude to the X and Y
INPUT is no greater than that sufficient to provide fuli-
screen deflection,

WARNING |
To avoid electric shock hazard, do not apply

input signals at more than 25 volts {dc plus
peak acj

With no signals applied to the Z INPUT, the intensity of
the display is controlied eonly by the front-panel
INTENSITY control. To control the display intensity with
an externally applied signal, set the INTENSITY control to
about midrange, and apply the input signat to the Z
INPUT connector.

T R R AT e o o

E CAUTION

[P S N

Exercise care in establishing the correct
display intensity, a high-amplitude Z-Axis
input signal, combined with an excessively
high setting of the INTENSITY control may
damage the crt phosphor. The very small spot
size of this instrument increases the chances
of crt phosphor damage. Do not allow a
stationary, bright, focused spot to remain on
the screen.

2-1
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E INTENSITY

1

@
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©

©

TRACE
ALGN

X QAN

¥ GAIN

EEO
L

®
> rowin 4 @
ol
O,
Tekkronix
\ ‘) @ 6068 MONITOR

INTENSITY*— Controls brightness of the crt display.

Vertical { 1 }* Position—Positions the crt beam in the Y-axis.

Horizontal {«a)* Position—-Positions the crt beam in the X-axis.
FOCUS™Provides adjustment 1o obtain a well-defined display.

POWER (indicatorj—lliuminates when instrument is on.

ON/OFF—Controis power to the monitor. Insrument is on when pushbutton is in.
TRACE ALIGN —Provides slég.ht beam rotation for alignment in the X-axis.

X GAIN—Provides 210% adjlzstmem of neminal X gain setting.

PROEAOOOO

Y GAIN--Provides $10% adjustment of nominal Y gain setting.

*Option 7—Front panel controls are screwdriver adjust.

2821-3

Figure 2-1. Front panel controls and indicators (Option 7-Position, FOCUS and INTENSITY controls are screwdriver adjustable).
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4

@ TkLrOTEX 5058 MORITOR -f;, REFERNATE INPUTS T @
& MAX P t‘;‘ﬁ,{” v/
aalos Ty | taw
Fit ve/- B 1SEE MANLIAL}
p CAUTION (SEE MANLAL
FOR CONTINUED PROTECTION - - 3
AGAINST FIRE HAZARD
REPLACE ONLY WITH SARSE
TYFE AHD RATING OF FUSE
ELECTHIC SHOCK HAZARD.
DC NOT REMOVE THIS COVER @
OR CABINET COVERS.
REFER SERVICING TO
GUALIFIED SERVICE PERSONNEL.
70 CHANGE LIKE YOLTAGE @
REFER TD MARUAL.
% ®
WATES (M%) 15
ANPS (MAK: 0.8
AT 120 bz
l C;NTERNALLY ET FOR VOLTS AC @
& : 9 '
L l!wma 410 | w128 a2 | w20 ] 19k [ e T
FGSE ] AR TS TR0V RATISLOW] 73V

e e

ALTERNATE INPUTS—multi-pin connector provides alternate inputs for the +X, +¥, and +Z-axis signals, and Remote
Defoous,

+X INPUT—bnc input connector to aitow application of input signals. A positive signal applied deflects beam to the right; a
negative signal deflects beam to the left.

-~X INPUT-bnc input connector with grounding cap. A positive signal deflects beam to the left: a negative signat deflects beam ‘
to the right.

+¥ INPUT—bnc input connector. A positive signat applied deflects beam up; a negative signal defiects beam down,

~Y INPUT —bnc input connecter with grounding cap. A positive signa! applied deflects beam down; a negative signal deflects
beam up.

+Z INPUT —bnc input connector. A positive signal apptied provides a linear function to increase display brightness; a negative
signal decreases display brightness. )

“Z, INPUT—irput connector with grounding cap. A positive signal applied provides a linear function to decrease display
brightness; a negative signal increases display brightness.

TTL Z INPUT—bnc input connector to allow applicationof TTL-compatibie voltages to unblank the crt display.

Line Fuse—120V 1.2 A SLOW,; 220 V 0.6 A SLOW {use 3 AG 250 V fuse).

Power Connector—aliows connection to the ac power source to operate the instrument.

EO® @ ® @B © OO

2821-3A

Figure 2-2. 6068 Rear panel controls and connectoss.
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$25
e
AR
24
NOT USED O S| 47 (NOT USED
23 10
22 o Q1 10
TTL INPUT 21 | o O} ® GROUND (TTL)
REMOTE DEFOCUS 20 ¢ Of B
GROUND (TTL) 19 | o ©] 7 ¥15V THRU 4700
NOT USED 18 | O Ol 6 LOGIC GROUND
GROUND (+2)17 { O Ol 5 GROUND {+Z)
GROUND +¥) 18 | O Ol 4 +Z INPUT
WY INPUT 15 | o ©] 3 GROUND V)
GROUND +X) 14 | o g ;’Z G)??;J;\éuz (+X)
*
]
2821.8A

Figure 2-3. Alternate input connector data.

The input signal required for maximum display intensity,
through the Z INPUT connector, is set at the factory for
approximately +1 volt. The input signal required io
visually cut off the dispiay intensity {INTENSITY set &t
midrange) is set at the factory for approximately =1 velt.
The best transient response of the Z-Axis Amplifier is
achieved when the input signal is the minimum reguired
to provide the desired intensity change.

An additional bnc connector is provided on the rear panel
for application of TTL-compatible input voitages to blank
the crt display. The input voltage level necessary to
produce blanking is internally selectable. Refer to the
Internal Control and Selector Locations foldout in Section
8, Diagrams and Circuit Board Locations, at the rear of
the manual.

CHECKOUT PROCEDURE

The Checkout Procedure may be used to verify proper
oparation of the front-panel controls and for
familiarization with the instrument. Only instrument
functions {not measurement quantities or specifications}
are checked in the procedure; therefore, a minimum
amount of test equipment is required. H performing the
Checkout Procedure reveals improper performance or
~instrument maifunction, check the operation of
associated equipment; then refer to the Calibration
section for repair or adjustment of the instrument.

WARNING l

High voitage is present inside the instrument.
Use extreme caution to avoid electric-shock
hazards whenever the covers are removed.

TEST EQUIPMENT REQUIRED

The following test equipment was used as a basis 1o
write the Checkout procedure. Other test equipment,
which meets these requirements, may be substituted.
When other equipment is substituted, the controf
settings or set up may need to be aitered.

2-4

1. Power Module

Description: TEKTRONIX TM  B00-Series Power
Module with one or more plug-in compartments.

Type Used: TEKTRONIX TM 501 {used with the FG
503 Function Generator).

2. Function Generator

Description: Frequency range, cne hertz to 50
kilohertz; output amplitude, one voit peak-to-peak into
50 ohms, waveform output, sine wave.

Type Used: TEKTRONIX FG 503 Function Generator
{used with TM 501 Power Module).

2. Cables bnc {3 required)

Description: Length, 42 inches (1 required), 18 inches
(2 required);, connectors, bnc.

Type Used: Type RG-58/U, 50-ohm coaxial, Tektronix
Part 012-0057-01 (42 inch), Tektronix Part 012-0076-
00 {18 inch).

4. T Connector
Description: Connectors, bac-to-bnc.

Type Used: Bne-to-bne T connector, Tektronix Part
103-0030-00.

5. 50-chm Termination
Description: Impedance, 50 ohm; connectors, bnc.
Type Used: Tektronix Part 011-0049-01.

6. BX Attenuator
Description: Impedance 50 ohm; connectors, bnc.
Type Used: Tektronix Part 011-0060-02.

PRELIMINARY SET UP

1. Instail the function generator in the power module and
turn on the power modile

2. Connect the 6068 power cord to a compatible power
SOUTCE.

NOTE

Check the line voltage information recorded
on the rear panel. If the source voltage is not
within this range. refer to the servicing
information sections of this Manual

REV A MAY 1880



3. Set the front-panel controls as foliows:

Vertical and Horizontal Position........ midrange
INTENSITY o fully counterclockwise
FOCUS. .. midrange
ON/OFF .. ON {pushbutton in}

4. Allow at least one minute for the instrument to warm
up.

5. Proceed to the functional check procedure.

DISPLAY FUNCTIONS
1. Perform the Preliminary Set-Up procedure.

2. Notice that a spot will appear on the crt, increasing in
brightness as vyou slowly turn the INTENSITY control
clockwise.

NOTE

A high intensity level combined with a
stationary spot will damage the crt phosphor.
Therefore, set the INTENSITY controf to the
minimum necessary for good visibility.

3. Adjust the FOCUS control for a sharp, well-defined
display. Final focus adjustment must be made with a
magnifier or microscope to guarantee resolution.

4, Turn the Vertical and Horizontal Position controls and
notice that the spot position can be controlled by both
controls,

DEFLECTION AND Z-AXIS FUNCTIONS
1. Perform the Preliminary Set Up procedure.

2. Set the function generator for & 1-volt {peak-to-peak),
50-kilohertz sine-wave output as measured through a 5O
ohm terminator,

3. Connect the function generator output to the rear-
panei +X INPUT connector via the 42-inch cable and the
50 ohm terminator.

4. Center the display with the horizontal Position control,
and check for 8 divisions of horizontal deflection.

5. Remove the grounding cap from the -X INPUT
connector.

6. Disconnect the signal from the +X INPUT connector
and apply it to the ~X INPUT connector through the 50
ohm terminator.

7. Place the grounding cap on the +X INPUT connector.

8. Center the display with the horizontal Position control.

Operating information—6068

8. Check for 8 divisions of horizontal deflection,

10. Disconnect the signal from the -X INPUT connector
and apply it to the +Y INPUT connector through the 56
ohm terminator.

11. Center the display on'the crt with the vertical Position
control.

12. Check for 8 divisions of vertical deflection.

13. Remove the grounding cap from the -Y INPUT
connector.

t4. Discennect the signal from the +Y INPUT connector
and apply it to the =Y INPUT connector through the 50
ohm terminator.

18. Place the grounding cap on the +Y INPUT connector.

16. Center the display on the crt with the vertical Position
control.

17. Check for 8 divisions of vertical deflection.

18. Adjust the INTENSITY contrel for a barely-visible
display.

19. Remove the grounding caps from the +X INPUT and
the +2 INPUT connectors.

20. Disconnect the signal from the -Y INPUT connector
and apply it to the +X INPUT and the +Z INPUT connectors
via the 42-inch cable, bne-to-bnc adapter. bne T
connector, and the two 18-inch cables. Connect a 5X
attenuator between the 18 inch cable and the +Z INPUT.

21. Place the grounding caps on the -X INPUT and the -7
INPUT connectors.

22. Notice that the right end of the crt display becomes
bright, and that the left end disappears.

23. Remove the grounding cap from the -7 INPUT

connector.

24. Disconnect the signat from the +Z INPUT connector
and apply it to the -Z INPUT connector through the 5X
attenuator.

25. Place the grounding cap on the +Z INPUT connector.

26. Notice that the left end of the crt display becomes
bright, and that the right end disapppears.

27. Disconnect the Function Generator,

This completes the Checkout Procedure.
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Section 36068

THEORY OF OPERATION

This section of the manual describes the circuitry in the 806B Monitor. The description begins with a discussion of the
instrument using a block diagram, then continues in detail, showing the relationships between the stages in each major
circuit. Schematics of all major circuits are given in Section 8, Diagrams and Circuit Board lilustrations. Stages are
outiined on the schematics with wide shaded lines; the stage names are in shaded boxes. Refer to these schematics
throughout the following discussions for specific electrical values and relationships.

BLOCK DIAGRAM

The following discussion is provided to aid in understanding the overall concept of the 6068 before the individual circuits
arg discussed mn detail. A basic block diagram is shown in Figure 3-1.

The Horizontal (X} and Vertica! (Y) Amplifiers process the input signals {either single-ended or differential) and provide
push-pull outputs to drive the crt defiection plates. The input signals are applied through the appropriate + (noninverting;
and - (inverting) input connectors.

The Z-Axis Amplifier controls the display intensity by providing a voltage to drive the crt control grid. The input signals
{either single-ended or differential) are applied through the appropriate + {noninverting) and - {inverting) input connectors
or to the ALTERNATE iNPUTS connector.

The Dynamic Focus circuit provides focus correction for the dispiay when it is deflected from the crt center. Thus, by
varying the voltage to the crt gun elements, the Dynamic Focus circuit compensates for geometric defocusing.

The High-Voltage and Low-Voltage Power Supplies provide all the voltage necessary for operation of this instrument,

DETAILED CIRCUIT OPERATION

Complete schematic diagrams are provided in Section 8, Diagrams and Circuit Board lilustrations. The numbers inside
the diamond above a heading in the following discussions refer to the schematic diagram for that circuit. The schematic
diagrams contain wide shaded borders around the major stages of the circuits to conveniently jocate the components
mentioned in the following discussions. The name of each stage is given in a shaded box on the diagram and as sub-
headings in the discussion of that schematic diagram.

O

HORIZONTAL (X) AMPLIFIER

mentioned here. The stage names (given as sub-
headings in the following discussionj can be found in the
shaded boxes on diagram 1.

The Horizontal {X) Amplifier processes the X input signals

{either single-ended or differential} and provides final
amplification to drive the horizontal deflection piates of
the crt. A schematic diagram of the Horizontal (X)
Amplifier is shown on diagram 1. A detailed block
diagram, identifying each major stage of the Horizontal
{(X) Ampilifier, is superimposed on the schematic with
wide shaded lines to conveniently locate the components

X INPUTS

Three input signal connectors are provided to the X
inputs stage: (1) the +X INPUT (noninverting) bnc
connector J1Q, (2} the -X INPUT {inverting} bne connector
J20 and (3) the ALTERNATE INPUTS {reninverting)
cannon connector J25,
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Figure 3-1. GOSB Monitor Block Diagram.
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Signals can be applied to any X input connector as a
single-ended input, or to either noninverting X input
(J10, J25) and the —X INPUT {inverting) for a differential
input. Refer to Figure 2-3 in Section 2, Operating
information for J25 [ALTERNATE INPUTS connector} pin
assignments.

Internal switches 8100 and S105 allow selection of
either 1X or 5X attenuation of the input signal befora it is
applied to the X Preamplifer. The 5X position of each
attenuator is a frequency-compensated voltage divider,
These step attenuators are set in the 1X position when
shipped from the factory.

A jumper is provided on each input line to allow selection
of either 1 MQ or BO ( input impedance. Both jumpers
{P101. P105) should normally be in the same position for
proper circuit operation.

Stray signal pickup and cross-coupling are prevented by
the use of grounding caps on the unused inputs. (When
the ALTERNATE INPUTS connector is used, the
grounding cap is installed on the -X INPUT).

X PREAMPLIFIER

The X Preamplifier is a differential amplifier employing
two identicai and inverting feedback amplifiers. The
feedback amplifiers, consisting of Q120A-Q130-Q140
and Q1208-Q135-Q145 supply the push-pull volage
required to drive the X Outpul Ampiifier.

Transistor Q120 provides high input impedance and
temperature stabitity,

The FET gates are diede-clamped on the negative-going
overdrive signals to protect the field-effect transistors
from excessive input vollages.

The X Gain adjust, R129, allows setting the 8 om
deflection from 0.5 volts to at least 2.5 volts (12.5 volis
with attenuator switches S100 and 5105 in the 5X
position).

Front pane! control, RB66, provides horizontal positioning
by differentiaily altering the bias voltage on the base
elements of Q180 and Q155. Transistors Q150 and

Q155 function as a differential current source for the

push-pull output of the X Preamplifier.

SCAN LIMITER

Transistors Q180, Q185 and diodes CR180, CR1856
prevent overdriving the X Qutput Amplifier by limiting the
X Preampiifier signais“to within about 6 volis of each
other.

Theory of Operation—806B

X FOCUS-CORRECTION PICKOFF

Samples of the +X and -X signals are coupled from the X
Preamplifier to the X Absclute Value Amplifier {diagram
4) for focus correction in the X axis. A sampling of the +X
voltage signal is converted to a current signal by Q170,
and the -X voltage signal by Q175, before being applied
10 the X Absolute Value Amplifier.

- X OUTPUT AMPLIFIER

The X OGutput Amplifier consists of two identical
noninverting operational amplifiers connected in a
differential configuration. For ease of explanation, only
the — side will be discussed.

Transistors Q100-Q120-G130-Q140-Q150-Q16C-Q170
and Q180 are the active components of the -X
operaticnal amplifier. Feedback is provided through R174
and C174 to the emitter of Q100.

Transistor Q115 provides additional emitter current to
Q100. This current, varied by R119 (X-Plate DC Level),
determines the dc voltags output level

The signai from the X Preampiifier stage 1s amplified by
Q100 and fed through emitter followers Q120-Q130 to &
cascode driver Q140. Complimentary amplifiers (150-
Q160 provide the final gain for the -X Output Amplifier
signals, with emitter followers Q170-Q180 supplying the
high currant to drive the capacitive load of the crt plates. -

The capacitance between the mounting tabs of
transistors Q150-0160 and the metal work (circuit board
and chassis) is minimized by driving a metal shield, to
which Q150-Q150 are mounted, with the current output
of emitter followers Q170-Q180.

The X GAIN control, R104, provides a ‘'fine’ gain
adjustment of at least £10% of the 8 cm deflection. This
control in conjunction with R129, X @Gain {internal
sgrewdriver adjust on the Pre-Amplifier board), is
normaily set to a nominal 1 volt for 8 divisions of
deflection {step attenuator in the X position).

Potentiometer R109 {Cutput Amplifier Gain) is provided
to match the X Output Amplifier gain to the crt
sensitivity, and not to alter the defiection factor. The
compensation networks connected to the emitter of
Q100 optimize the square wave response 1o provide the

- very good settling time performance.
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@

VERTICAL (Y) AMPLIFIER

The Vertical (Y) Amplifier processes the Y input signals
(either single-ended or differential) and provides final
amplification to drive the vertical deflection plates of the
ort. A schematic diagram of the Vertical (Y} Amplifier is
shown on diagram 2. A detailed block diagram,
identifying each major stage of the Vertical (Y} Amplifier,
is superimposed on the schematic with wide shaded
lines to conveniently locate the components mentioned
here. The stage names (given as sub-headings in the
foilowing discussion} can be found in the shaded boxes
on diagram 2.

Y INPUTS

Three input signal connectors are provided to the Y
Inputs stage: {1} the +Y INPUT (noninverting! bnc
connector J30, {2) the ~Y INPUT {inverting} bn¢ connector
J40 and (3) the ALTERNATE INPUTS (noninverting)
cannon connector J25.

Signals can be applied to any Y input connector as a
single-ended input; or to either neninverting Y input {J30,
J258) and the -Y INPUT (inverting)} for a differential input.
Refer to Figure 2-3 in Section 2, Operating Instructions
for J25 (ALTERNATE INPUTS connector) pin
assignments.

Internal switches 5200 and S205 allow selection of
either 1X or 5X attenuation of the input signal before it is
applied to the Y Preamplifier. The 5X position of each
attenyater is a frequency-compensated voitage divider.
These step attenuators are set in the 1X position when
shipped from the factory.

A jumper is provided on each input line to allow selection
of either 1 M or 50 (1 input impedance. Both jumpers
(P201, P205) should normally be in the same position for
preper circuit operation.

Stray signat pickup and cross-coupling are prevented by
the use of grounding caps on the unused inputs. (When
the ALTERNATE INPUTS connector is used, the
grounding cap is instalted on the -Y INPUT).

Y PREAMPLIFIER

The Y Preamplifier is a differential amplifier employing
two identical and inverting feedback amplifiers. The
feedback amplifiers, consisting of Q2204A-Q230-0240
and Q2208B-Q235-Q245 supply the push-pull voltage
required to drive the Y Output Amplifier.

Field effect transistor Q220 provides high input
impedance and temperature stability.

The FET gates are diode-clamped on the negative-going
overdrive signals to protect the field-effect transistors
from excessive input voltages.
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The Y Gain adjust, RZ229, allows settling the 8 cm
deflection from 0.5 volts 1o at least 2.5 volts {12.5 voits
with attenuator switches S200 and S205 in the 5X
position).

Front panel control, R58, provides vertical positioning by
differentially altering the bias voltage on the base
elements of 0260 and Q255. Transistors Q250 and
Q285 function as a differential current source for the
push-pull output of the Y Preamplifier.

SCAN LIMITER

Transistors 0280, Q285 and diodes CR280, CR285
prevent overdriving the Y Cutput Amplifier by limiting the
Y Preampiifier signals to within about B volts of each
other.

Y FOCUS-CORRECTION PICKOFF

Samples of the +Y and -Y signals are coupied from the Y
Preamplifier to the Y Absciute Value Amplifier {diagram
4) for focus correction in the Y axis. A sampling of the +Y
voltage signal is converted to a current signal by Q27C,
and the ~Y voitage signal by Q275, before being applied
to the Y Absolute Value Amplifier.

Y OUTPUT AMPLIFIER

The ¥ Qutput Amplifier consists of two identical and
noninverting operational amplifiers connected in a
differential configuration. For ease of explanation, only
the - side will be discussed.

Transistors 0200-0220-Q230-Q240-Q250-0260-Q270
and Q280 are the active components of the -Y
operational amplifier. Feedback is provided through R274
and C274 to the emitter of Q200

Transistor Q215 provides additional emitter current to
Q200. This current determines the de voliage output
level,

The signal from the Y Preamplifier stage is amplified by

Q200 and fed through emitter followers Q220-0230 10 a
cascode driver Q240. Complimentary amplifiers Q250-
Q260 provide the final gain for the -Y Output Amplifier
signals, with emitter followers Q270-0280 supplying the
high current to drive the capacitive load of the crt plates.

The capacitance between the mounting tabs of
transistors Q250-Q260 and the metal work {circuit board
and chassis) is minimized by driving a metal shield, to
which Q250-Q260 are mounted, with the current output
of emitter followers Q270-Q280.

The Y GAIN control, R204, provides a ’‘fine’ gain
adiustment of at least £10% of the B cm deflection. This
control in conjunction with R229, Y Gain {internal
screwdriver adjust on the Pre-Amplifier board}, is
normally set to a nominal 1 voit for 8 divisions of
deflection (step attenuator in the 1X position).



Resistor R209 (Output Amplifier Gain) is provided to
match the ¥ Qutput Ampiifier gain to the crt sensitivity,
and not to alter the deflection factor.

The compensation networks connacied to the emitter of
Q200 optimize the square wave response o provide the
very good settling time performance.

Z-AXIS AMPLIFIER

The Z-Axis Amplifier processes the Z input signals {either
single-ended or differential) and provides the drive signal
to control the crt intensity. A schematic diagram of the Z-
Axis Amplifier is shown on diagram 3. A detailed block
diagram, identifying each major stage of the Z-Axis
Amgplifier, is superimposed on the schematic with wide
shaded lines to conveniently locate the components
mentioned here. The stage names (given as sub-
headings in the following discussion) can be found in the
shaded boxes on diagram 3.

Z INPUTS

Three input signal connectors are provided 1o the Z
Inputs circuit: (1) the +Z INPUT ({(noninverting} bnc
connector JB0, {2} the -Z INPUT {inverting) bnc connector
J6C and (3) the ALTERNATE INPUTS {nconinverting)
cannon connector J25.

Signals can be applied to any Z input connector as a
" single-ended input; or to either noninverting Z input {(J50
or J25) and the -Z INPUT (inverting} for a differential
input. Refer to Figure 2-3 in Sectien 2, Operating
Instructions for J25 {ALTERNATE INPUTS connector) pin
assignments.

A jumper is provided on each input line to allow selection
of either 1 MQ or 60 Q input impedance. Both jumpers
(P102, P106) should normally be in the same position for
proper circuil operation.

Stray signal pickup and cross-coupling are prevented by
the use of grounding caps on the unused inputs. {(When
the ALTERNATE INPUTS connrector is used, the
grounding cap is installed on the -Z INPUT).

Z PREAMPLIFIER

The Z Preamplifier is a differential amplifier employing
twe identicat and inverting feedback amplifiers. The
feedback amplifiers, consisting of Q120A-Q130-Q140
and Q120B-Q135-Q145 supply the push-pull voliage
required to drive the Z Output Amplifier.

Field-effect transistor Q120 provides high input
impedance and temperature stability.

Theory of Operation—B06B

The FET gates are diode-clamped on the negative-going
overdrive signals to protect the field-effect transistors
from excessive input voltages,

Front-panet control, R46, provides intensity control by
differentially altering the bias voltage on the base
elements of Q150 and Q155. Transistors Q150 and
C155 tunction as a differential current source for the
push-pull output of the Z Preamptifier.

LIMETER

Diodes CR164 and VR183 prevent overdriving the Z
Qutput Amplifier by limiting the Z Preamplifier signals to
within about 6 volts of each other.

Z FCCUS-CORRECTION PICKOFF

Samples of the +Z and -Z signals are combined, and
coupied from the Z Preamplifier to the Z Focus circuit
(diagram 4) for focus correction in the Z axis. Samples of
the +Z and -Z signals are fed to Q18C and Q185.
Transistors Q180 and Q185 provide a single-ended
ouiput to drive the Z Focus circuit.

Z OUTPUT AMPLIFIER

The push-pull signals from the Z Preamplifier stage are
applied to the bases of Q220 and Q225. Transistors
Q220-Q225 are voitage-to-current converters which,
with 0230, Q240 and Q245 produce a single-ended
current signal.

Transistors Q240-0245-Q250-Q260-0270 are
connected as an operational amplifier, with the feedback
path provided through R285-R286 and C285-C286. High-
current, low-impedance drive is provided by the
complementary configuration of emitter followers Q240-
0245, Complementary amplifiers 260-0270 provide
the firal gain for the Z output signals. Transistor Q250
supplies the additiona! current necessary at high
frequencies {sine wave) to drive the capacitive load. High-
frequency compensation is provided by the combination
of C285 and R239.

TTL BLANKING

input signais applied to the rear-panel TTL INPUT bnc
connector J70 or ALTERNATE INPUTS connector (see
Fig. 2-3} may be either a TTL LO (G to +0.8 voit or a TTL
Hl lavel (+2.4 to +5 voits). The TTL level necessary to
provide blanking of the crt display is determined by the
blanking fevel selecting jumpers P176 and P179. With
P176-P179 in the plus (+) position, a TTL LO level will
blank the display; with P176-P179 in the minus -~
position, a TTlL Hi fevel will blank the display. Refer to

Internal Control and Selector Locations foldout in section

8 for locations of jumpers. With no signal applied to the
TIL INPUT connector, an internal puli-up circuit
consisting of R175 and B176 will pull the inputto a TTL
Hi level
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Transistors Q170-Q175 are connected as a voliage
comparator. The reference voitage for the comparator,
developed across R178 and R179, is approximately +2
volts. In the HI blank - position as shown on the
schematic, input signals are applied to Q170, and the
base of Q175 is connected to the reference voltage. A HI
TTL input turns off Q175 and turns on Q165. The bias on
0165 with Q175 off is approximately +10 volts which,
when Q165 conducts, forward biases CR170. The TTL
blanking stage overrides Z Preamplifier signals and
clamps the ocutput of the Z-Axis Amplifier LO.

DYNAMIC FOCUS

The Dynamic Focus circuit provides focus correction as
the crt beam is defiected to the edges of the display area
in both the vertical (Y) and horizontal {X} axis. A
schematic diagram of the Dynamic Focus circuit is shown
in diagram 4. A detailed block diagram, showing the
major stages of this circuit, is superimposed on the
schematic diagram with wide shaded lines. The stage
names (given as sub-headings in the following
discussion) can be found in the shaded boxes on diagram
4. .

Geometric defocusing, a contributing factor to oversll ort
defocusing, cccurs when the beam is deflected from the
crt center. The electron beam, at center screen, is
focused for a particular heam length. When the beam is
deflected, either vertically or horizontally, the beam
length changes. However, the focusing voltage remains
the same. As a resull, the display is defocused, appearing
larger at the edge of the screen than at crt center (see
Figure 3-2}.

The Dynamic Focus circuit varies the volitages to the
focus and stigmatoer elements of the ert depending upon
the vertical and horizontal positions of the electron beam.
Therefore, overall focus s improved over the crt display
area.

X ABSOLUTE VALUE AMPLIFIER

The differential output current from the X Focus
Correction Pickoff (diagram 1) is fed through P150, pins
1,2 to the X Absolute Value Amplifier of which Q100 and
Q110 are the active components.

The X Absolute Value Amplifier converts the differential
X pickoff current from the X-Y Pre-Amplifier Board to
alternate on cutpuis (when CR100 is on, CR110 is off
and vice versa). This allows implementation of separate
focus corrections on each side of the screen.

The output from the X Absclute Vaiue Ampiifier stage is
fed to the Stigmator 1 Correction Shaper (U150-U160),
the Stigmator 2 Correction Shaper and Mixer and the
Focus Correction Shaper and Mixer stages.

Y ABSOLUTE VALUE AMPLIFIER

The differential output current from the Y Focus
Correction Pickoff is fed through P150, pins 4,3 to the Y
Absolute Value Ampiifier of which Q120 and Q130 are
the active components.

The Y Absolute Value Amplifier converts the differential
Y pickoff current from the X-Y Pre-Amplifier Board to
alternate on outputs {(when CR120 is on, CR13C is off
and vice-versa).

This allows implementation of separate focus corrections
on the itop and botiom of the screen.

Sal _aina

2821-9

Figure 3-2. Simpiified illustration of geometric defocusing.
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The output from the Y Absolute Value Amplifier stage is
fed to the Sugmator 1 Correction Shaper {(U150-U160),
the Stugmator 2 Correction Shaper and Mixer and the
Focus Correction Shaper and Mixer stages.

STIGMATOR 1 CORRECTION SHAPER

The Stigmator 1 Correction Shaper provides independent
gain control of the X times Y {function of the ert trace at
each corner of the screen.

information from the X and Y Absotute Value Amplifiers
is processed by U150 {muiltiplier 1.C. for the top half of
the screen) and U160 {multiplier L.C. for the bottom half
of the screen) then combined and fed to the Stigmator 1
Output Amplifier and tevel Shifter through a level
shifter, Q300.

For reference in this description, assume the crt beam is
deflected to the upper left quadrant of the screen (X < 0,
Y » O} The voltage at the collector of Q100 (X Absoiute
Value Amplifier) is greater than the clamp voltage (+5.5
volts) while the voltage at the collector of Q110 is
clamped to +5.5 volits by CRY10.

Simitarly, the output of Q120 (Y Absoiute Value
Amplifier) is active while the voltage at the coliector of
Q130 is clamped to +5.5 volts by CR130. The output from
Q100 is applied to U150 pin 9 through R152 (Top Left
S1) and to U160 pin 12 through R161 {Bottom Left S1).
The cutput from Q120 is applied directly to U150 pin 8.

Looking at UiB0, the difference in the signal at pin 8
{ampiitude determined by the location of the trace in the
Y axis) and the +5.5 volis on pin 4 is mubltiplied in U150
by the signal present at pin 9.

At U180, the signal at pin 12 is multiplied in U160 by the
signal at pin 8. The signal at pin 8, however, comes from
the output of Q130 which is presently clamped.
Therefore, the product is zero and there is no change in
the current at U160 pin 14.

The outputs at pin 14 of U150 and U160 are fed through
a current-to-voltage coenverter Q300 to the Stigmator 1
Cutput Amplifier and Level Shifter. The Bias control,
R306 is provided to center the output of the Stigmator 1
Cutput Amplifier and Level Shifter.

Diode CR303 provides overdrive protection to the output
amplifier,

REV A MAY 1280
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STIGMATOR 1 OUTPUT AMPLIFIER AND
LEVEL SHIFTER

The stigmator 1 output amplifier is a feedback amplifier
consisting of Q31G-Q320-Q330-034C-Q350-Q380. The
feedback network consists of R373-C373-C274 with
C373 and C374 supplying high frequency compensation.
The input signal s applied t¢ the bases of emitter
fotlowers Q310-Q320 and fed to complimentary
amplifiers Q330-Q340. Complimentary coupled emitter
followers G350-Q360 supply the high current necessary
to drive the capacitive load.

The output signal of the stigmator 1 output amplifier at
Q360 is approximately 43 volts at zero deflection, and
plus or minus 40 volts {from the 43 V reference) at
maximum deflection. The correction required by the
stigmator 1 elements of the crt needs to be centered
around the deflection plate average {125 volis)
Transistor Q380 and associated circuitry provides the
necessary correction to shift the output voltage level
before it's applied to the crt through P298 pin 1.

REMOTE DEFOCUS

The Remote Defocus provides a means of increasing the
crt spot size. The circuit creates an error in the stigmator
voltage, that, if the crt is otherwise correctly focused, will
make the dot larger and still fairly round. {Adjusted for &
round dot rather than a small dot)

Quiescently, Q390 is biased off. Wher Q390 turns on,
{either by placement of the jumper, P398, or by remote input
through pin 20 of the rear-panel mounted 25-pin connec-
tor}that is, when the voltage at the base of 0390 increases,

- it pulls current from the emitter of Q380, causing the

voltage to drop at the output of the level shifter, Q380

At pin 7 of the 26-pin connector, +15 Vis available through
R397 to provide an external bias voltage for the Remote
Defocus input, pin 20. The voltage may be altered by a
variabie resistive divider to ground, to ailow external
variabie control of spot size.

STIGMATOR 2 CORRECTION SHAPER AND
MIXER

Outputs from both the X and Y Absolute Vaiue Amplifiers
are fed to the appropriate diode shaper circuits, the
outputs of which approximate a parabolic transfer
function. The resultant waveforms are fed through
independent gain controls {(R215, R206, R226, R235) o a
mixer and clamp circuit (Q240-CR245-CR242-CR243\.
The output of G240 is then fed to the Stigmator 2 Qutput
Amplifier and Level Shifter before being applied 1o V50-6
{crt).

STIGMATGR 2 OUTPUT AMPLIFIER AND
LEVEL SHIFTER

The stigmator 2 cutput amplifier is a feedback amplifier
consisting of Q250-Q260-Q270-0280. The feedback
network consists of R283-C283 with C283 supplying
high-frequency compensation.
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Transistors Q270 and Q280 are connected as a collector
coupled complimentary amplifier to provide a fast linear
output signal. Ac coupling is provided by C278 to
decrease the high-frequency risetime.

The output signal of the amplifier at Q280 ranges from
approximately +5 volts to +75 volts. The correction
required by the Stigmator 2 element of the crt needs to
be centered around the deflection plate average (125
volts), Transistor Q290 and asscciated cirguitry provide
the necessary correction to shift the output voltags level
before it's applied to the crt (VH0-6).

FOCUS CORRECTION SHAPER AND MIXER

Cutputs from both the X and Y Absolute Value Amplifiers
are fed to the appropriate diode shaper circuits {Q400-
CR400, Q410-CR410, Q420-CR420, Q430-CR430} the
outputs of which approximate a parabolic transfer
function. The resultant waveforms are fed through
independent gain controls {(R415, R405, R425, R435) to a
mixer and clamp circuit (C435-CR433-CR434-CR437).
The output of Q435 is fed to the Focus Cutput Amplifier.

Z FOCUs

A single-ended output current from the Z-Focus-
Correction Pickoff stage on diagram 3 is coupled through
P160 pin 5 to the emitter of Q140 The output of the
current-to-voltage converter Q140 is adjusted (Z-Focus
correction} and fed through limiting diodes CR458-CR459
to the input of the Focus Cutput Amplifier.

FOCUS OUTPUT AMPLIFIER

A correction volitage from the Z Focus stage is combined
with the output of the Focus Correction Shaper and
Mixer. The resultant waveform is processed by the Focus
Output Amplifier and fed through P195-1 to the Focus
Element DC Restorer circuit on diagram 5.

The Focus Qutput Amplifier is a feedback amplifier
consisting of Q440-Q450-0460-Q470-Q480-Q490. The
feedback network consists of R492-R493-C492-C493
with €492 and C483 supplying high-frequency
compensation.

The input signais are combined at the bases of emitter
followers Q440-0450 and fed to complimentary
amplifiers Q480-Q470. Transistors Q480-0470 provide
the final gain, with complimentary coupled emitter
followers Q480-0490 supplying the high current
necessary to drive the capacitive load.
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CONVERTER AND HIGH-VOLTAGE
POWER SUPPLY

The Converter and Migh-Voltage Power Supply provides
the voltage levels and control circuits necessary for
operation of the deflection system and the cathode-ray
tube {crtt. A schematic diagram of the Converter and
High-Voitage Power Supply is shown on diagram 5. A
detailed block diagram, showing each major stage of this
circuit, is superimposed on the schematic diagram with
wide shaded lines, The stage names (given as sub-
headings in the foliowing discussion) can be found in the
shaded boxes on diagram 5.

CONVERTER OSCILLATOR

The Converter Qscillater uses an exiernal resistance,
R124-R125 to establish a constant charging current into
€121, Capacitor €121 provides a linear ramp volage
used as a reference for the comparator. The comparator
then couples the information from the Error Amplifier to
the Converter Base Drive circuit.

The discharge time of C127 {(Converter Base Drive stage)
determines the minimum pulse width of the oscillator
output pulse. This pulse is used as a blanking puise to
both outputs (U120, pins 11,12,13,14) to insure that
there is no possibility of having both outputs on
simuitaneously during transition.

ERROR AMPLIFIER

The Error Ampflifier stage
transconductance amplifier.

is a differential input,

The 250 volt supply is sampled by R101-R102 and R110-
R112 and fed to U120, pin 1, the - input to the Error
Amplifier. The other input (U120, pin 2) is connected to a
reference voltage provided by the voitage divider R114-
R1165.

Any increase or decrease in the voltage at U120, pin 1
will cause a corresponding decrease or increase in the
cutput of the Error Amplifier.

The over-voitage circuit will shut down U120's output
when the voltage of the +95 volt supply reaches
approximately 110 volt (VR109);, the Over-Voitage
transistor turns on, thereby puiling the Error Amplifier
output toward ground.

CURRENT LIMITER

The Current Limiter stage provides circuit protection by
disabling the Error Amplifier output. Shutdown will occur
when a current of approximately 1.5 amperes is
exceeded in the Converter Qutput transistors Q180-
Q190. The current limit amplifier (U120, pin 4) turns on,
pulling the output of the Error Amplifier toward ground,
thus shutting off the outputs.



CONVERTER BASE DRIVE

The Converter Base Drive circuit uses the pulses from
the Converter Oscillator to generate the puise width
modutated signal necessary to drive base-drive
transformer T170.

Quiescantly, the output transistors of U120 (pins 11-12,
13-14) are off. Current flows from the +20 volt supply to
0165-Q178 via VR160-VR170, R135-R136, and R152-
K145

Zener dicdes VR180-VR170 are conducting, reverse
biasing CR13b6-CR136  (The base/emitter junction
potential of Q165-C175 plus the zener drop of VR1680-
VR170 are felt at the catheodes of CR135-CR136, The
base of Q130 is at the +b voit Reference Regulator level
from U120, pin 16)

Transistor Q130 is off. and the base of Q160 is pulled to
is ermtter potential through R130. Since Q150 is off, as
just stated, and Q165-Q175 are conducting, transformer
T170 is shorted.

In operation, the output transistor (U120, pins 13, 14} is
turned on {saturated). Two events simultaneously occur; {1}
Transistor Q170 saturates and turns off Q175, and {2) the
on current of U120, pins 13 and 14 increases the voltage
drop across R138 and turns on CR1386, Q130 and Q150

Transistor Q165 pulls current through the upper half of
T170 from current source Q150.

CONVERTER QUTPUT

The Converter Output circuit processes the output of the
Converter Base Drive and couples the voltage generated
in the primary of T170 to the Deflection Voitage Supplies
and the HV Regulator stages.

The output of Q165 is coupled through T170 to the base
of Q18C. Transistor Q180 turns on to charge the L.C tank
(L185-C185-C187) and supply a current through the
primary of T200. Transistor Q180 is turned off and a
ringing effect results due to the energy stored in the LC
tank. Diode CR190 turns on then off, after CR180 turns
off, diode CR180 turns on, then off again. When CR180
turns off, transister Q190 turns on and pulls energy back
through the transformer, T200.

DEFLECTION VOLTAGE SUPPLIES

The Deflection Voltage Supplies stage provide +95 volts,
+260 voits and +300 voits for the monitor.

+9b Volts

The ac voitage from pins 18 and 20 of T200 is rectified by
CR205-CR2086, filtered by L205-C205 and fed to the
circuit focations indicated on the schematic,
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+250 Volis

The ac voltage from pins 22 and 16 of T200 is rectified by
CR201-CR202, filtered by L201-CL201 and fed io the
circuit locations indicated on the schematic.

+300 Volis

The ac voltage from pin 15 of T200 s recufied by CR209
and filtered by C209 before being applied to the H. V.
Regulator

H. V. REGULATOR

The H. V. Regulator provides a small feedback voltage to
the input of the 4X multiplier to keep its output to a
specified Himit.

The converter transformer Y200 provides a 1300 voit
peak signal tc the 4X multiplier. The 4X multiplier
consists of C67, CR171, CR173, CR177, CR179, C173,
C162 and C171. Filtering of the resuitant -5400 volts is
provided by R156-C152, C162 and the regulator lcop.

The -5400 volts is sampled at R1270D and fed to the +
input of U280 through P400-9. The voliage at P400-9 is
adiusted to approximately O volt by R295 (H. V. ADJ.).
input protection, feedback and compensation are
provided to U280 by CR283-CR285, R270 and R275-
€275, respectively.

The output of U2BO is fed through R266-R265 to the
base of the regulator transistor, Q260. Transistor Q260
in conjunction with Q25C sets the voltage on the
feedback line (through R260, K250, R153) to the
multiplier return {junction of C162-C171) 10 set the
voitage on the anode of CR171. (The cathode will go
more of less positive but remain above ground.}

CONTROL-GRID DC RESTORER

The Control-Grid DC Restorer stage ccuples the de and
low-frequency components of the Z-Axis Amplifier cutput
signal to the crt control grid {pin 3 of V30). This allows
the Z-Axis Amplifier to control the ¢rt beam intensity. The
potential difference between the Z-Axis Amplifier output
level and the crt control grid prohibits direct coupling.

The Control-Grid DC Restorer stage is actually a cathode-
referenced bias supply for the crt control grid
Cuiescently, its output voliage is more negative than the
crt cathode by an amount determined by the Z-Axis
Amplifier output level and the setting of the Grid Bias
adjustment, R245. (The cutoff voltage at the ¢t control
grid is typically about 100 veits more negative than the
¢rt cathode level)

The Control-Grid DC Restorer stage is divided into two
sections for ease of explanation. The first section can be
considered a modulator at low-voltage potentials, and the
remaining section as a demodulator at high-voliage
potentials.
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Moduiator

When the secondary winding output of T200 (pin 16}
swings positive, €131 charges through C23C, R230,
R236 and R131 to a voltage level determined by the
setting of the Grid Bias adjustment, R245. At this voltage
leval {approximately 100 volts), diode CR240 conducts,
preventing any additional increase in the positive voltags
across C131. When the secondary-winding output
swings negative, diode CR240 turns off. Then CR232
conducts and clamps the negative excursion at C131 to
the voltage level of the Z-Axis Amplifier output. The
result is @ square-wave output from the Modulator; the
output ampiitude is determined by the difference
between the Z-Axis Ampiifier ocutput level and the Grid
Bias adjustment setting. This square wave is coupled
through €131 to the Demodulator.

Demodulator

The Demodulator rectifies the signat from the Modulator
and references it to the crt cathode supply level. The
positive swing is limited by CR137 to the level of the
cathode supply; the negative excursion is coupled
through CR134 to C133. Quiescently, C133 will charge
to about -5400 volts through R148. Afier repetitive
cycles from C131, C133 will charge to its maximum
negative ievel Capacitor C133 filters the output of the
demodulator, and also provides a path for the high-
frequency portions of the Z-Axis Ampiifier output signal
tc be coupied to the crt control grid.

The remainder of the components provide circuit
protection in the event of a high-voliage arc, or other
maifunction.

FOCUS-ELEMENT DC RESTORER

The Focus-Element DC Restorer stage couples the d¢ and
low-frequency compenents of the Dynamic Focus
correction signals (diagram 4} to the crt focus element of
V50. This allows the Dynamic Focus circuit to control the
focus-element potential. The potential difference
between the Dymamic Focus output and the focus
element prohibits direct coupling.

The Focus-Elerment DC Restorer stage is divided into 2
sections for ease of explanation. The first section can he
considered a modulator at low-voltage petentials and the
remaining section a demoduiator at  high-voltage
potentials.

Modulator

When the secondary-winding output at T200 (pin 16)
swings positive, C111 charges through C215, R215 and
R220 to a voltage level determined by the output level
from the Focus Qutput Amplifier stage of the Dynamic
Focus circuit {diagram 4). At this wvoltage level
(approximately +18 wvolts for center-screen deflection)
CR217 conducts, preventing any additional increase in
positive voitage across C111. When the secondary-
winding output swings negative, CR217 turns off. Then
CR218 conducts and clamps the negative excursicn at
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C11% 2 diode drop below ground. The result is g square-
wave output from the Modulator, with the output
amplitude determined by the difference between the
level of the Dynamic Focus circuit {diagram 4) and
approximately ground. The Modulator output is coupled
through C111 to the Demodulator.

Demodulator

The Demodulator rectifies the signal from the Modulator
and references it to the potential on C121. The potential
on C121 is determined by voltage divider R127A, R1278
and Cearse Focus control R125. The negative swing of
the supply is limited by CR118 10 the level of C121; the
positive excursion is coupled through CR114 and R112 to
C112. Quiescently, C112 wili charge to about ~3250
volts through R112. After repetitive cycles from C111,
C112 will charge to the cathode supply level. Capacitor
C112 fiiters the output of the demodulator, and also
provides a path for the high-frequency portions of the
focus-correction signal to be coupled to the c¢rt focus
element at VBO.

The remainder of the components provide circuit
protection in the event of a high-voltage arc or other
maifunction.

Geometry adjustment, R185, varies the positive leve! on
the geometry element to control the overall geometry of
the display. TRACE ALIGN adjustment, R290, controis
the currant through L50 to provide adjustment of the
display alignment.

The Stig 1 and Stig 2 functions are described in the
circuit description of the Dynamic Focus, diagram 4.

LOW-VOLTAGE OWER SUPPLY

The Low-Voltage Power Supply provides the operating
power for the Monitor. Electronic regulation is used to
provide stable, low-ripple output voltages. A schematic
diagram of the Low-Voltage Power Supply is shown on
diagram 6 at the rear of this manual. A detailed block
diagram, showing each major stage of this circuit, is
superimposed on the schematic with wide shaded lines.
The stage names (given as sub-heading in the following
discussion) can be found in the shaded blocks on diagram
8.



POWER INPUT

Power (s applied to the primary of transformer T95
through fuse F30, thermal cutout 592, POWER switch
S80, and Line-Voitage Selector plug P390. The Line-
Voltage Selector plugs allow changing the primary
winding taps of 795 to meet different line-voltage and
regulating range requirements. Line fuse F20 should be
changed for each nominal line voitage (current rating of
fuse for 220 volt operation must be 0.6 ampere siow-
blowing type; for 120 volt cperation the current rating of
the fuse must be 1.2 ampere slow-blowing type).

Thermai cutout S92 provides thermal protection for this
instrument. if the internal temperature of the instrument
exceeds a safe operating level, S92 opens to interrupt the
applied power. When the temperature returns to a safe
level, 592 automatically closes to re-apply the power.

RECTIFIER AND FILTER

A full-wave bridge circuit, composed of CR301-CR302-
CR3056-CR3086 rectifies the ac voltage from the secondary
of T95. Filtering is provided by C300-C305-C310-C315.

+18 VOLT UNREGULATED SUPPLY

The +18 Volt Unregulated Supply provides the +18 volt
unregulated power for the Converter Board on diagram 5.
Fuse F310 provides circuit protection in the event of an
overload.

-18 VOLT UNREGULATED SUPPLY

The -18 Volt Unregulated Supply provides the -18 volt
unregulated power for the Converter Board. Fuse F3256
provides circuit protection in the event of an overload.

+15 VOLT REGULATED SUPPLY

The +15 Volt Regulated Supply, in addition to providing
power to circuitry throughout the instrument, provides a
reference-voltage scurce for all other power supplies.
The regulator for the +15 voit Regulated Supply is 2
feedback amplifier system that operates between ground
and the +18 Volt Unreguiated Supply. Current to the ioad
is delivered by series-pass transistor Q3BC, which is
located in the output side of the supply. The supply
voltage is established by the drop across resistive-divider
network R335-R337-R339. The feedback through this
network is compared to the reference level established at
the base of Q320 by the voltage drop across VR327. Any
variation in output voltage of the supply {due to ripple,
change of current through the load, etc.), is immediately
transmitted to the base of Q350 and canceiled by a
change in Q350 conduction, maintaining a steady cutput.

Theory of Operation—606B

The output of the supply is set to exactly +15 volig by
adjustment of R337, the +15 V Adjust.

Transistor 0340 protects the +15 volt series regulator
{Q3580) if excess current is demanded from this supply.
Essentially. all current from this supply flows through
R351. When excess current is demanded from the +15
volt series regulator, due to a short circuit or similar
malfunction at the output of this supply, the voltage drop
across R3bD1 increases enough 1o turn on Q340 The
resulting current through Q340 reduces the conduction
of 0350 to limit the supply current to a safe level. Fuse
£315 provides circuit protection in the event of an
overload {long term) or regulator malfunction.

-15 VOLT REGULATED SUPPLY

The regulator for the -15 Voit Reguiated Supply consists
of series-pass transistor Q390 and error amplifier Q360-
G370-Q380. This is a feedback amplifier system similar
to that just described for the +15 Volt Reguiated Supply.

The center of resistive-divider network R377-R379 is set
by the error amplifier to be zero volts, with respect to
ground, during normal operation. Any variation in output
from the -15 Volt Regulated Supply is coupled to the
error amplifier, which changes the bias of the -15 volt
series regulator {Q390%. This change in bias, and
resulting change in conduction of the regulator, cancels
the output variation to maintain a steady level from the

supply.

Diode CR385 protects the -15 wvolt series regulator
{Q390) if excess current is demanded from this supply.
Essentially, all current from this supply flows through
R390. When excess current is demanded from the -15
volt serigs regulator, due to a short circuit or similar
malfunctionat the output of this supply, the voltage drop
across R390 increases enough to forward bias CR385.
This increases the conduction of Q380, which then
reduces the conduction of Q390 to limit the supply
current to a safe level Fuse F320 provides circuit
protection in the event of an cverload (long term) or
regutator malfunction.

%

INTERCONNECTIONS

Diagram 7 shows the six circuit boards in the Monitor,
and the source and destination {schematic number) of ali
signals and voltages applied fo each pin.
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Section 46068

MAINTENANCE

This section of the manual contains information for performing preventive maintenance, troubleshooting, and corrective

maintenance for the 806B Monitor.

PREVENTIVE MAINTENANCE

Preventive maintenance, when performed on a reguiar basis, can prevent or forestall instrument breakdown and may
improve the reliabitity of the instrument. The severity of the environment to which the instrument is subjected will
determine the frequency of maintenance. A conv