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ELECTRO-OPTICAL DEVIGES DIVISION » AMPEREX ELECTRONIC CORPORAT!ON » SLATERSVILLE, RHODE ISLAND 02876

TO: USERS OF PLUMBICON® TV CAMERA TUBES
SUBJECT:  PLUMBICON APPLICATIONS BULLETINS

This is to inform you of our plan to prepare a regular and continuing series of newsletters or bulletins for
color broadcast television camera users giving applications information on ?lumbicons. The intent is 10
describe tips or ways in wh.ch Plumbicon camera users can obtain the best merformance from these tubes
The bulletins will also describe product improvements and new developments.

The topics to be discussed are the result of our direct experience with many users, data which we have ac-
cumuiated here at Amperex, seminars which have been held in several locations throughout the country,

2d information which has oeen fed to us by the various equipment manufaciurers. Copies of the proposed
bulletins will be sent to you and/or anyone else in your organiza*ion who is interested in receiving them.

We shall, of course, be pleased to hear from you at any time with suggestions as to topic matters, questions
regarding Plumbicon tube operation, and any information which may be help ul to other users. Ultimately,
the end result will be an aprlications booklet which will serve as a manual on t ¢ best use of the Plumbicon.

In recent past months, we “ave held Plumbicon applications seminars in Los Angeles, Syracuse, Baltimore,
Philadelphia, Dallas, Houston, and New York. It is our plan to continue this program; we will notify you
when one is scheduied in your area. :

Further, in a continuing effort to bring better service to you, we have fornm.ed, within Amperex, a Com-
mercial/Technical team. Our purpose is to provide fast and cfficient attention to matters that relate to your
purchase orders, the operational quality of Plumbicons, and the handling ot in-warranty replacements or
credits. With a closer relationship and a more rapid exchange of technical in: ormation through this team,
we expect to provide to you a product of improved quality and longer life. The names and responsibilities of
this team are listed below.

‘e appreciate opportunities to serve you and trust that the programs cutlinec: above will interest and assist
Jou. : :

Sincerely,

2,45

Raleigh E. Utterback
Manager, Plumbicon M.arketing

®T.M. N.V. Philips of Holland

MARKETING CUSTOMER SERVICE ENGI'NEERING/TECHNICAL
Raleigh E. Utter.back Robert A. Rahoin Peter K. Birnstein

Manager, Plumbicon Marketing Supervisor, Customer Service Manasser, Commercial Engineering
401 - 762 - 3800 Ext. 66/61 401 - 762 - 3800 Ext. 64/67 4C1 - 762 - 3800 £xt. 69/61

TOMORROW'S THINKING IN TODAY'S PRODUCTSIE
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ELLCTRO-OPTICAL DEVICES DIVISION » AMPEREX ELECTRONIC CORPORATION * SLATERSVILLE, RHODE ISLAND 02876

September, 1971
PLUMBICON® APPLICATIONS BULLETIN NO. 7
DEFINITIONS: When a Plunbicon user sees an effect in a picture, what do we call it?

The purpose of this first Applications Bulletin is to define some of the terrns we, as a camera tube man-
ufacturer, are using and equate them in terms of the commonly used phrases in the television broadcast

industry.

Burn-In — An afterimage created by a high contrast stationary scene within the beaming capabilities of the
tube.

Highlight Effect — An afterimage created by a highlight generating a signal current which cannot be stabil-
ized by the beam (measured as % of afterimage to background after 2 sec. andi 10 sec.).

Highlight Tail — An afterimage created by a highlight generating a signal current which cannot be stabilized
by the beams (measured ac the time of fade out to 20% of the background illumination — generally long

term).

Lag — Lag has two components, rise time and decay. Measurements are made of rise and decey time at 50 ms.
and 200 ms. from 0 to 16% of nominal color channel signal current.

Local Dark Current — An area of the target which has broken down chemically and no !‘onger blocks in the

presence of darkness. This shows up as a white unstabilized area under capped conditions.

Modulation Depth — The ratio of the peak to peak amplitudes of 0.5 to 5.0 MHz (40 to 400 TVL) signals as
measured on a waveform monitor. )

Non-Uniformity of Signal — Commonly called shading, but defines the variation in sensitivity across the tar-
Jet. .

Picture Quality — Cleanliness of the scanned raster area with respect to the spurious signals, i.e. spots and
blemishes.

Stabilized Beam Current — The target current which can be handled at a particular beam current control
setting (usually 2 times picture white) without loss of stabilization.

We will, no doubt, encounter other termsin the course of these newsletters which will be defined as required.
In our next Applications Bulletin we will discuss:

BEAM CURRENT: What is the effect of correct beam
current setting on Plumbicon performance and life?

®&T.M.  N.V. Philips of Holland
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ELECTRO-OPTICAL DEVICES DIVISION » AMPEREX ELECTRONIC CORPORATION SLATE RSVILLE, RHODE ISLAND 02876

Octoter, 1971

PLUMBICON® APPLICATIONS BULLETIN NC3. 2

BEAM CURRENT: What is the effect of correct setting -on Plumticon performance and life?

In order to analyze the effects of correct beam current setting, it is first n-2cessary to arrive at a method of
measuring beam current in a coior camera. R

Beam current need not (from & user standpoint) be measured in absolute r umbers, but rather ir relation to
some known reference point. If we choose a reference point of 250 foot caiidies scene illumination at a lens
iris stop of 4.0, for most cameras this will resuit in approximately 30C - 400 nanoAmperes of green or
luminance tube signal curreni. Opening the iris one f-stop to 2.8 and simul .zaneously looking at vid. 2 before
gamma correction for double the peak to peak amplitude should result in a signal current of 600 - 800
nanoAmperes. The aforementioned tests are easily performed using a chij chart {Logarithmic Reflectance
Chart).

Carefully discharging the beam at this twice operating point setting will recult in the best performance and
life. Running the beam setting closer to operating (lower beam setting) will r-esult in poor highlight handling.
Setting the beam to a higher than the twice operating point (greater than o: :e f-stop over) will probably not
be noticeable in the picture, except for a slight shift in edge geometry, bt will result in shorter tube life.
However, greater geometry shifts can be expected if the beam is set to dic charge a target current in excess
of 1200 nanoAmperes.

A comparison of the older integral mesh 55875 to the newer separate mes h XQ1020 shows that geometry
shifts occur nearer the 800 nanoAmperes point making it difficult to run higher than normal beam. This
geometry shift is caused by the space charge which accumulates in the area of the mesh. Running tne mesh
at a slightly higher voltage than the collector dissipates the space chargc: and moves the poor geometry
point to a higher beam current.

The user should be guided in his operating conditions by scene content. 7 it is necessary to run elevated
beam settings, by all means do it with the understanding that the full life :xpectancy may not be reached.,

Our next Applications Bulletin will discuss:

THE EXTENDED RED PLUMBICON: W'hat are
the advantages and trade-offs in using the Ezxtended
Red Plumbicon? »

®T.M. N.V.Philips of Holland
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ELECTRO-OPTICAL DEVICES DIVISION ¢ AMPEREX ELECTRONIC CORPORATION ¢ SLATEISVILLE, RHODE ISLAND 02876

November, 1871

PLUMBICON ®APPLICATIONS BULLETIN NO. 3

THE EXTENDED RED PLUMBICON: What are the advantages and the trade-offs of the Extended Red
Plumbicon? .

The standard lead oxide layer Plumbicon has enjoyed widespread acceptance in the broadcast industry, even
though its resolution and response 1o red light left something to be desirec . The extended red layer offers
improvement in both of these areas. The changes in performarce are mo:=t dramatic in the red channel:
twice ihe sensitivity, a 50% increase in modulation depth, a 30% increase in limiting resolution, and sensitiv-
ity to light between 6500 and 7000 angstroms. In theluminancechannel of fo ir tube cameras, a 20% increase
in sensitivity, a 36% increase in modulation depth, a 17% increase in limiting cesolution, and a panchromatic
type of spectral response are each realized. In the green channel, the perform :nce is similar to the luir. nance

channel performance with the exception that sensitivity is the same as for thi standard layer.

The title of this Bulletin implies advantages and trade-offs. Increasing the s:nsitivity in the deep red region
results in an increase in ourn-in and highlight tail.* The standard layer ¢sually has highlignt tail decay
readings of less than 5 seconds and no burn-in. The extended red layer has both highlight tail and burn-in
readings between 5 and 15 seconds. Both types of layers are controlled \vith a limit of 20 seconds. The
lag characteristics are also changed. In the red channel, the lag AT THE SAME SIGNAL CURRENT is
approximately twice the standard layer, but AT THE SAVIE LIGHT LEVEL (due to the double sensitivity)
the two layers are equal. In the luminance channel lag is increased about 3075, but since this does not result
in color edges this should not be a problem. In general it is felt that when all things are considered the
Extended Red Plumbicon offers more of an improvement in performance ti:an trade-off{s in characteristics.
Let the user, however, be guided by the requirements of this application.

In our next bulletin we will discuss:

TARGET VOLTAGE: How is it properlv measured
and what is the optimum setting?

* Ref Bulletin No. 1

®T.M. N.V.Philips of Holland
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ELECTRO-OPTICAL DEVICES DIVISION » AMPEREX ELECTRONIC CORPORATION -« SLATERSVILLE, RHODE ISLAND 02876

December, 1971
PLUMBICON® APPLICATIONS BULLETIN NO. 4

TARGET VOLTAGE: How is it properly measured and what is the optimum setting?

Measurement of Target Voltage — Target voltage is defined as the voltage present at the target electrode
using the cathode as the r2ference point. The most accurate method of messuring target voltage in a carnera
is a two-step approach. First_ measure, with a dc coupled oscilloscope, the cathode potential during picture
time. (If dynamic focus parabolas are present temporarily remove them.) Secondly, measure, with a high
impedance VTVM, the target potential at the power supply side of the target load resistor. (Measurement at
the actual target lead could result in damage to certain preamplifiers). Algabraically add these two voltages

to determine the actual 1c-get voltage.

The optimur setting of target voltage should take several factors into account:

1. The maximum target voltage rating — 50 volts.

2. Therecommended target voltage — 45 \)olts.

3. The dynamic focussing potentials — 20 to 25 volts max.

4. The tube properties at various target voltages.
The Maximum Target Vo.tage Rating — The target voltage rating of +50 volts maximum was chosen after
careful consideration of the properties and breakdown characteristics of lead oxide. Exceeding 50 volts will

seriously effect the life and perforrance of the tube and could result in prermanent damage to the layer if
extended even for a few moments. Operating above the rated 50 voits will also void the warranty.

The Recommended Target Voltage — The target voltage recommended for biest performance is 45 volts. Our
factory testing is a'so performed at this voltage. You might ask how close to 45 volts should the target be

run? Certainly the range of 40 to 45 volts is acceptable.

The Dynamic Focussing Fotentials — In certain cases, dynamic focussing is applied to the cathode ard Grid
No. 1 simultaneously. In this case, the target voltage varies with the dyngmic focussing. The peak target
voltage at the edge of the picture should not exceed 50 volts and atthe center of the picture not less than
25 volts.

@ T.M. N.V. Philips of Holland

®
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Tube Properties at Various Target Voltages

White Spots: The higher the target voltage, the greatc’ the chance of white spots, both
initially and developing over the tube’s life.

Highlight Tail & Burn-In: The lower the target voltage, the greater the tendency of highlight
tail and burn-in initially and over the tube’s life.

Sensitivity: Sensitivity is fairly constant over the rangr. of 20 to 50 volts. The sensitivity
characteristic curve vs. target voltage resembles a pentode characteristiccurve with the knee
around 15 volts. (Automatic target control of sensitivity is ineffective: in a Plumbicon.)

In our next builetin we will discuss:

AVOID UNNECESSARY REDUCTION IN TUBE LIFE:
Five suggestions to help you in extending the life of the
Plumbicon, by a slight change in your modus operandi.
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ELECTRO-OPTICAL DEVICES DIVISION -« AMPEREX ELECTRONIC CORPORATION = SLATEPRSVILLE, RHODE ISLAND 02876
December, 1971
PLUMBICON " APPLICATIONS BULLETIN NO. 5%

AVOID UNNECESSAF{Y REDUCTION IN TUBE LIFE

Information gathered from a large number of Television stations togetherr with data recorded by our
Amperex production tests, indicates that a stight change in your modus op:zrandi may result in a longer
Plumbicon life for you. Five suggestions derived from the data recurded are as - follows:

1. Wait a minimum of one minute from the time the camera is energized tio switching ON or turning
up the BEAM. This will allow the Plumbicon filament to heat the cathocide to emission temperature
prior to placing a demand for beam current,

2 When the cameras are ~unning idle the lens may be capped although the: beam should be switcherd
OFF or turned down to the minimum setting of the beam potentiome ter. For short periods be-
tween production time this may not be convenient, however, if the idle pericd is to run 30 minutes
or more, the BEAM OFF procedure should be followed.

3. The maximum rated target voltage (the voltage measured between the tar-get and the cathode) is 50
volts. Operation at a target voltage of 45 volts is recommended as provic-ing optimum performance
and picture quality. Consistent with good lag characteristic, a low target v oltage (as low as 25 volts)
will improve the ability of the camera to handle a somewhat greater dyriamic range. The resultant
loss in sensitivity should be less than 10%. (Remember the target potenti-ometer calibration is oniy
relative. Measure it to be sure. High target shortens life.)

4. Correct stabilization of the brightest highlight in the scene at 6dB or on.e F stop cver will result in
typical beam currents of 600nA for the green and luminance and 300 aA for the red and blue.
Operating above these suggested values of beam current will appreciablly shorten tube life. (For
reasons of good design practices and long life characteristics the Plumbicoan is capabie of as much as
3000nA). Operating at lower than the point of stabilization will result in l2oss of picture detail in the
highlights and/or comet-tailing.

5. When the camera is tu; ved OFF at the end of a program or at the comple-tion of the operating day,
the BEAM should be switched OFF or the beam potentiometer turned ciown to minimum setting
prior to switching off camera power. This shut-down procedure wiil set vip the camera controls for
proper turn-on as described in No. 1 above.

With but a few minutes of attention you may prevent your Plumbicon frorm suffering early end-of-fife.
This represents dollars saved in your maintenance budget.

In cur next bulletin we will discuss:

(T3NS

ALIGNMENT CURRENT: How to align the tube:
properly and the effects of poor alignment?

®&T.M. N.V. Philips of Holland
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ELECTRO-OPTICAL DEVICES DIVISION « AMPEREX ELECTRONIC CORPORATION « SLATEIRSVILLE, RHODE ISLAND 02876

Ma\ﬁo’i)972
100ert E, Prieba
PLUMBICON® APPLICATIONS BULLETIN NO. 6 c211 Fifth Avanv'COmpany
: : : -6 Seatite, Wagp o
. ) . . (205) 682.g5 d‘”gron 98123
Alignment Current:  The effects of poor alignment on tube properties. t2

Alignment currents are necessary to correct slight mechanical and electriical misalignments encountered in
yoke and tube manufaciure. The pictorial diagrams shown velow will ber useful in explaining the exact re-
sult of varying alignmen*. current.

.Alignment Coil )
Limiter . . -
Acce!erator‘———st\ /. . '—t
. | . ‘ |
AN SN N\ R R R S S S S S s Tesse—t

| _— |

AN |
Cathode / : /,J
Grid No.1 ‘ ' Grid No.3 / Grid No.4 —

Grid No.2 Alignment Coil . Target ﬁ

FIGURE 1

o >

Deflection Center l o ,
[,

Deflection Center

T >

Correctly Aligre. !ncorrectly Alligned

FIGURE 2

As can be seen in both figures 1 and 2, the alignment field governs whicty part of the beam cone is allowed

to pass through the limiting aperture. If the center of the beam cone is not selected, the effective center of
deflection is altered.

Alteration of the deflection center can have disasterous effects on corner focus, geometry, beam size and
registration. h

1

{over)

& T.M. N.V.Philips of The Netherlands
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Other, not so obvious, problems which can be generated by poor aliynment are_lag and a degradation of
picture quality with respect to_spots and blemishes.

Lag: Lagin a Plumbicon is a function of beam resistance and target capacitance. The user cannot vary the
effective target capacitance; however, he can vary the beam resistaince by improperly aligning the
tube. Improper alignment results in selecting the high resistance portion of the beam which could
degrade the performance, of an otherwise good tube, to an unacceptable level.

Spots and Blemishes: Beam size, shape and trajectory are also effected by alignment. Just as the sun causes
longer shadows to be cast when it is not directly overhead, if the eliectron beam does not land per-
pendicularly to the target, a spot or blemish will cast a longer shadovv and appear larger or higher in

* contrast.

Proper alignment depends not only on having alignment fields available, but o:n the optical image being in the
correct position on the target and the yoke coils being correctly positioned vvith respect to the tube. There-
fore, optical alignment is ain important factor in achieving elecu. :al alignmentt.

Since the tube is a concentric device, slight deviations in concentricity can <ause alignment problems. 1t is
therefore necessary to specify proper rotation in the coil. This is done by means of a white mark on the base
of the tube. This mark must be in the 12 o’clock position when the tube is in operating position. This will
nlace the mark at the bottom-of the optical image in line with ve. tical scan direction.

REMEMBER ... . i Electrical alignment is dependent upon:
— optical atignment of the tube to lens axis
— position of the entical image on the tube faceplate
— rotationr of the tube in is yo.ké assembly

— concentricity of the tube in i1s voke assembly
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June, 1972

PLUMBICON ® APPLICATIONS BULLETIN NO. 7

‘HE PLUMBICON TV CAMERA TUBE

While there have been many publications issued relative to the Vidicon, less information has been made
available concerning the Plumbicon, its physical properties, its mechanical construction and its_operation
in a camera system. For this reason you will find attached a copy of a two part bulletin entitled, “The
Plumbicon TV Camera Tube' with the first part concerning the “Physical Properties of the Plumbicon”
by Dr. E.H. Strupp of Philips Laboratories in Briarcliff Manor, New York. The second part is presented by
Dr. Ralph S. Levitt of Amperex Electronic Corporation, Electro-Optical Devices Division in Slatersville, R.I.

and is concerned with the “Operating Characteristics of the Plumbicon.”

®T.M. N.V.Philips of The Netherfands

-

NOTE: Amperex in Slatersville has RPY-13s in stock for your McCurdy Audio Amplifiers.
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ELECTRO-OPTICAL DEVICES DIVISION ¢ AMPEREX ELECTRONIC CORPORATION « SLATERSVILLE, RHODE ISLAND 02876

OCTOBER, 1972 Robart . Priot
VB ® 82,11 .nft ‘Vene gompany
PLUMBICON® APPLICATIONS BULLETIN NO. 8 Cattle, ashi ue
(206) 682_824{’278%!}. 9812;;
The Plumbicon: Installation and Set-up.

To properly install and set-up the Plumbicon for best performance, the procedure below should be
followed consistent with your camera manufacturer’s recommended steps.

1. Prepare the yoke for installation of the Plumbicon. (Remove the yok'e- assembly from
the camera if this is required for normal changine of the Plumbicon.)

9. Carefully ra.ove the Plumbicon from its carton and gimbled cylinder (gyro-pack).

"C.«J

Using a high quality lens tissue carefully clean any dust or foreign rnatter from the
Plumbicon faceplate. Care should be taken to prevent exposure of +he Plumbicon
to direct suniight or bright incandescent lights. "he protective hood should be in

place when the tube is not installed in the camera.

4. The Plumbicon may now be installed in the yoke assembly. Take care to be sure that
the positioning line on the base sleeve of the Plumbicon is located in the 12 o’clock
position which in turn is the bottom of the optical image. In the event that the tube
base does not have a positioning line on it, use the following as a guide:

Key pir location

55875 XQ1020/3/5 XQ1070

family family and XQ1080
families

The positioning line on the base takes precedence over the key pin position. The position
of the XQ1080 will be governed by the terget ccnnection. The above right hand diagram
is for reference only with regard to the XQ1080.

-

The Plumbicon must be firmly seated in the yoke. This will insure a proper target connec-
tion as well os correct positioning for good optical and electrical focus. If the tube being
replaced is an Extended Red Plumbicon, the mask should now be applied to the faceplate.
Carefully position the mask to coincide, rotationally, with the image area.

®T.M. N.V. Philips of Hotland
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The yoke assembly may now be re-installed (if removal was required) and the socket
placed on the base of the tube.

The socket should not be forced in any way when being placed on the tube.

IF ROTATION OF THE TUBE IN THE YOKE ASSEMBLY [ECOMES NECESSARY,

BE SURE TO LOOSEN THE YOKE/TUBE CLAMY. ROTATL THE TUBE BY ITS
BASE SLEEVE ONLY. NEVER USE THE TUBE SOCKET FOR ROTATION.

Before switching the camera ON the operating controls should be preset as follows:

a. RIS closed (or camera capped)

b. BEAM control set to cut-off beam

c. Horizontal and vertical SIZE controls set for maximum scan... =
amplitude (overscan target).

The camera may now be switched ON. Allow five minutes for initial heater and
cathode warm-up and the target voltage must he set between 40
and 45 volts measured from target to cathode during picture time before proceeding.

Open the RIS (uncap the lens) to approximately 8.
Slowly rotate the BEAM control until the image is fully disohé‘zrged.

With the camera aimed at the RETMA Linearity Chart, center the chart image in the
target area below: . ;

0 O

55875 & XQ1020 XQ1070 & XiQ1080
families ! families

Notice that the image area on the 55875/XQ1020 families is larger in relation to the
total imaged target area on the XQ1070/XQ1080 families. The mbove images can
only be seen w.en the target is overscanned.

The scanning amplitudes may now be set to properly scah the: Linearity Chart. When
this is accomplished a crosshatch generator whose frequency corresponds to the frequency
of the Linearit’ Chart may be fed into the monitor. Now adjust the scan AMPLITUDE,
LINEARITY and CENTERING for best horizontal «ad vertical geometry along the respctive
center lines. Note that this is a preliminary adjustment so that ibeams may be set properly
and alignrent rmay be adjusted with the camera near noirmal set-up.
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NOVEMBER, 1972

PLUMBICON® APPLICATIONS BULLETIN NIO. €

We are pleased to announce that by the end off this year
we v.ill again be including factory test data with each Plumbicon®
Camera tube. The information we will be supplying is slightly
different from past data and is explained in this bulietim. The data
card is divided intc four sections: .

1 Amperex Test Data
2. Initial User Data
3 Final User Data
4. Service Record Card

We would appreciate the return of the entire card when you
have retired the tube from service in order to suppily us with
further information to be used for product improverrient.

\

In the event you have need for extra copies of thiss form, for
tubes already in service, please don't hesitate tc request as many
as you require.

® T.M. N.V. Pnillips of Holland
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PLUMBICOM® FACTORY TEST DATA 0B © SPUKIOUS SISHALS (AMPEREX FINAL TEST)

PN -

TUBE TYPL X Q10206 @@SERU\L NO. i 2130 X = layer blenush ;Q] = low contrast mesh mark

SENSITIVITY, 2854°K ... . e ROTATION
. : @ POSITION
-~ N - ‘!? 1/
M~ PULATION DEPTH, 400TVL ... “T€="". % WHITE
5 @
Ecy CUTOFF (REF. TO CATHODE) .. _ VOLTS
LAG, DECAY, 50 MS oot e | 2.~
o @
LAG, DECAY, 20 ms . ... . o I %
) q [ WARRANTY |, .
LAG, RISETIME, 50 ms. . T .% DATE Ll 7:12,

@Tube Type —  suffix letter indicates color channel: L—L‘uminanqe, G--Green, R—F1ed, B--Blue.

OSenal No

OSensntlvety — in the assigned color channel is measured using proper filters insertec! between the tube faceplate
and the 2854° K light source.

as shown on the metal tag inside the tube envelope.

@Modulation Depth — in the picture center as the ratio in percent of peak to peak 40 TVL amplitude to peak to peak
400 TVL amplitude. {Without aperature or gamma circuitry being artive.)

@ Ecq Cutoff  — is the voltage necessary between G1 and Cathode to cutoft the bear with blanking removed.

@ Lag, Decay, 50 ms— is measured in the proper color channel using signal currents typical of the operation in that
specific color channel. Since lag is most critical in low light leve! opreration, lag measurements
are made at approximately 15% of the normal 100% white signal cuirrent. Decay Lag at 50 ms is

the signa' remaining after 3 fields with the light at 0%

@ Lag, Decay, 200 ms—is measured as shown above except it is the signal remaining after 12 fields with the light at 0%

Lag, Risetime, 50 ms-is measurad as shown above except it is the signal level 3 fields afterr applymg a light level sufficient
to generate approximately 15% of 100% white signal current.

@ Rotation Position — shows the correct position of the key pin with respect to the white ine on the tube base. 1t also
shows the position used for the spurious signal measurement.

Warranty Date — is the date of shipment from the factory and is supplied as a guide t® the end user in determining
when the tube is nearing the end of warranty. "~

2N

O Spurious Signals — indicate t1ose minor spots and blemishes that are witiiin the manufaicturing specifications
and their location within the raster area. The low contrast mesh mark may be a particle on the
mesh which should be virtually invisible when the beam is properly focused on the layer.
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With the camera viewing a RETMA Logarithmic Chip Chart set the illumination leve!
and the iris of the camera according to the camera manufacturer's recommendation.
Adjust the channel GAIN at these recommended (standard) settings for proper video
tevel at the camera manufacturer’s specified test point.

Now open the iris one f stop then slowly and carefully adjust the beam to just discharge
the brightest chips. (Emphasis is placed on slowly adjusting the beam for stabilizaticn
because the target normally takes a few seconds to stabilize &fter the proper beam setting
is reached.)

Return the iris to “standard” opening (clcsed onz f stop from the preceding step.)
Framec and focus a RETMA Resoiution Chart in the scanned area using only the lens
controls. Now adjust the electrical focus for best resolution.

Adjust the back focus of the channel using the camera manufacturer’s recommended
method.

The camera should now be aimed at a RETMA Linearity Chart centering it in the image
area by zooming, focusing, panning, and tilting. Until the chart is properly centered do
not adjust any electrica! positioning controls.

Adjust the IRIS for proper video level then proceed as in stepy 11,

Perform the electrical ALIGNMENT of the Plumbicon by eitiwer of the following methods:

Wiethod 1. .. Switch ON the electrical “WOBBLER" ar.d adjust the electrical
ALIGNMENT controls so that the center of the image is stationary.

(This method is preferred when the camera is equipped with a “‘wobbler”).

Method 2. .. Lower the TARGET voltage to 2 to 5 velts and adjust the electrical
) alignment controls to obtair the most uniform sensitivity possible and

to simultaneously center the sensitive arez about the center of the image.

With this accomplished return the target wvoltage to normal.
(40 to 45 volts target to cathode.) Note that dynamic focussing should
be switched OFF to properly use this methed.

Using the electrical CENTERING control re-center the image in the raster area and proceed
as in step 11. ‘

Register the camera using the camera manufacturer’s recommended procedure taking care
not to disturb the BEAM, electrical FOCUS and ALIGNMENT control settings previously
established. »
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As a {inal step in the set-up procedure adjust the GAIN, BLACK LEVEL and GAMMA
TRACKING to obtain minimum deviations of chroma when viewiing the RETMA
Logarithmic Chip Chart.

Note that the eye is a poor judge of the quality of the black reference used
for IRIS, GAIM and FLARE COMPENSATION. Materials such as flocking,
velvet or velour are generally unsuitable as a black reference especially when
using the Fxtended Red Plumbicon. It is therefore recommanded that a black
hole be used as a black reference for setting these circuits as shown below:

Light tight enclosure coated
with optical black paint on
the insie.

Side .
Hiumination

/Chart {may be chip chart with hole

/ cut v here the velvet or velour patch

is normally placed.)

When the above steps have been completed your new Plumbicon nay be evaluated for picture
quality. The above outlined procedure must be utilized prior to evaluation to make certain
that improper or incomplete set-up is not degrading tue performance. The Plumbicon should
be evaluated only in its properly designated color channel. sTubes may not perform desirably
in channels other than recommended or designated by the label.

Using this procedure and reasonable care you will get the best picture possible frem your
new Plumbicon wbe.
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The End User Initial Test Data block is provided in order to give the end user an area in which to record
his observations when initially testing the tube. We realize that the majority of the End Users have only
the studio carmera with which to make their observations. The important thing is to record in these spaces
information that will be meaningful to you. Measurements such as Sensitivity and lag will certainly be
relative to previous tube performance or performance in refation to the other tubes in the camera.

END USER INITIAL TEST DATA

SENSITIVITY

MODULATION DEPTH (resolution) . .. . .. ... .. ...

tcy CUTCFF
LAG, DECAY
LAG, RISETIME

COMMENTS:

SPURIOUS SIGNALS (CUSTOMER TEST)

« .- layer blemish [ = low contrast mesh mark

ROTATION
POSITION

WHITE
LINE

KEY
PIN

TEST
DATE _

BN

END USER RETIREMENT TEST DATA

SENSITIVITY .

MODULATION DEPTH (resolution) ... ... ...

Ec] CUTOFF oo oo .

LAG, DECAY . ...

LAG, RISETIME

COMMENTS:

SPURIOUS SIGHALS (CUSTOMER TEST)

X = layer blemish

ROTATION
POSITION

WHITE
LINE

TEST
CATE

[ = low contrast mesh mark

The End User Retirement Test Data section should be used just before the tube is removed from service for
recording of your final observations. This will help both you and us 1o close the loop on “end of life”
technical data. As indicated we would appreciate the return of this card te us with your data.

On the reverse side, for your convenience, is a service recorc ~ard specifically designed for the Plumbicon®
camera tube which you should find convenient for recording various bits of operating data.
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PLUMBICON® T.V. CAMERA TUBE SERVICE RiECORE TUBE TYPE .
SERIAL NO.
Yate Received Purchased From —
- Date In Clock Date Clock Total . ~ Tarpct Preamp- o
‘ Service in Out Out Hours | Studio Cam Volts Gain Setting | Comments Engr.
y .
— T
|
-
|
3
|
i
"
|
E
;,_ oo

“Registered trademark of N.V. Philips of Holland

FIRST CLASS

PERMIT NO. &
SLATERSVILLE
RHODE ISLAND

S R R TR P AR T
NOGTAMPNECLSSARYIF M/\ILFDINTHEUN!IEQ STAT:S
D T e e e RS PSSt ot SOTTes

POSTAGE WILL BE PAID BY —

5 s T 8 ey & IR = a o T f P x A Lo -
Armperex” EBlectronic Cerpovatiom
A NORTH /\MER]CAN PHILIPS COMPANY

POST OFFICE BOX 278

SLATERSVILLE, RHODE ISLAND 02876

ATTN: ELECTRO-OPTICAL DEVICES DIVISION



€

PN SRR | B T
technizsal & commoercial

rrrrr - sales information on
0 . .
g - electro-opticel devices
-1
i

DEVICES DIVISION + AMPEREX ELECTRONIC CORPORATICH ¢ SLATERSVILLE, RHODE ISLAND 02876

PLUMBICON®APPLICATIONS Li:LLETIN NO. 10

In the course of many discussions with end users of the Plumbicon , questions have come up
relative to the propur setup of the camera gamma circuitry. We felt that, while this point is not
directly related to the Plumbicon, the setup of this circuitry can certainly effect the overell
system performance. Attached you will find a chart prepared with the aid of our IBM 1130
computer. This chart can be used to accurately set gamr a to any predetermined point desired.
Theory says that the system gamma should be the reciprocal of the CRT gammia or 0.40, however,
in general, more pleasing pictures are obtained with gamma set at 0.6 or 0.65 which yields a
system gamma of 1.54 to 1.66. The result is to increase contrast in blacks, minimize black
shading, and increase color saturation. The easiest way to use the c¢hart is to set Chip 1 te

100 IEEE Units, Chip 9 to O IEEE Units, and then adjust gamma for ithe proper crossover
level. (The values of the other chips can be used as a further check. Also refer to Bulletin No. 8
for complete setup procedure.)

P.S. You will also find attached an index for Bulletins thru No. 0. Iif you are missing any,
please let us know and we will be happy to supply them.

® T.M. N.V. Philips of Holland
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CAMMA SET=UP CHART
COURTESY S
OF -
AMPEREX ELECTRONIC CORPORATION
EeOoDs DIVISION .
DECEMBER 1972 SLATERSVILLEs Reles 02876 TELEPHONE»401=7623800

3’»‘(@(,(..;&‘7:*)““ o ["? ém
/

INSTRUCTIONS=

+0 BE USED WITH THE EjA LOGARITHMIC REFLECTANCE CHART = AUGUST 1968 THE VALUES IN THE
CuART ARE VALID WHEN CHIP 1 IS SET TO 100 IEEE UNITS AND CHIP 9 IS SET TO 0 IEEE UNITSe UNDER THESE
cET UP CONDITIONS THE CROSSOVER MAY THEN BE USED TO READ OR SET GAMMA TO THE PROPER VALUEs  CHIPS 2
THRU & AND 6 THRU 8 MAY ALSO BE USED AS FURTHER CHECKPOINTS. ALTHOUGH CHIP 9 IS SET TO O IEEE UNITS
WHEN USING THIS CHARTs IT SHOULD NOT BE USED AS REFERENCE BLACK LEVEL FOR ACTUAL SCENES.

1 GAvMA I-CHIP 1 I CHIP 2 I CHIP 3 I CHIP 4 I CHIP 5 1 CHIP 6 I CHIP 7 1 CHIP 8 I CHIP 9 I

I VALUE WHITE 1 1 I I X=OVER 1 I I I BLACK I
I 1,00 1 10000 ! 66640 1 4456 1 29696 1 19026 I 1170 1 be34 I 2¢56 1 CeCO 1
I 0:95 1 100400 I €7¢77 1 4639 1 3182 I 2Ce91 I 13.02 1 727 1 3,07 1 0.CC I
I 0.90 § 100,00 I 69417 I 48431 I 33.79 1 2270 1 14649 1 8635 1 3.69 1 000 1
1 0.85 1 100,00 I 705560 I 50e30 I 350891 24665 1 16014 I 9.58 1 4e63 1 000 I
I 0.80 1 10000 I 72.06 I 52637 1 38612 I 26677 I 17697 I 11.00 1 5632 1 0.00 1
I 0.75 I 10000 I 73655 I 54053 1 4Ce49 I 29.07 I 20,00 I 12,63 1 6s3% 1 0«00 1
I 0,70 1 100600 I 75407 I 56678 1 43.01 I 31e356 I 22027 1 14e¢50 1 768 1 0«00 I
1 065 1 100,00 I 76663 I 59:13 1 45.68 [ 34,27 I 2479 1 16464 1 9.23 1 0.0C I
T 06560 I 100,00 I 78621 1 61456 I 48:52 1 37622 1 2760 1 19,10 1 11.09 1 0600 1
1 0655 I 100600 I 79¢83 I 64010 1 51a53 1 40e61 T 30472 1 21:93 1 12.32 1 C.C0 I
T 050 1 10000 1 81,48 I 66e¢75 1 54473 1 43088 I 34620 1 25017 I 15499 1 0,00 I
1 0:45 1 10000 I 33¢17 I 89652 I 58617 I 47665 1 38407 I 28,90 I 19,21 1 CelC I
T 0640 I 100600 I 84683 I 726037 I 61le74 I 51074 1 42039 1 33.17 1 23.08 1 000 I
1T 0¢335 I 100600 I B86e64 I 75:35 1 65658 1 56618 I 47619 1 28608 I 2772 1 Ca0O0 1
I 0,30 I 100,00 I 88¢ts I 78466 I 69:65 1 61600 I 52453 I 43471 1 33030 1 Ce00 i
1 0625 I 100600 I 9026 I 81670 I 73.98 I 66624 1 58048 1 50617 I 39699 I 0.0C 1
‘ I 0620 1’10000 I 92,13 1 85607 I 78s57 1 7193 I 65410 I 57459 1 48604 I 0600 1
. I 0,15 1 10000 I 94,04 I 88658 I 83,46 I, 78610 I 72,48 I 66411 I 57.70 1 0s0C 1
I 0,10 I 100,00 I 95.58 1 92,23 I 88e¢64 I 84<81 I 80468 1 75:89 1 69631 1 0.00 1



[

) } T..

CLECTRO-OPTICAL DEVICES DIVISICIN ¢ AMPEREX ELECTRONIC CORPORATION ' SLATERSV(XE,

Jlp

£

B

,

il

5

aliele

v

s

. R

5

<]
E 1SUAND 02876

v ’ )
SN

@ ) RV June, 1973
PLUMBICON™ APPLICA FIONS BULLE fli‘d-L\}_Q'.jﬂ‘/,J .

THE EXTENDED 'RED LAYER — A RED TUBE, A LUMINANCE TUBE AND, NOW
A GREEN TUBE. :

Development uf neew and improved products is the continuous task of any manufacturer. The
Plumbicon® camerra tube is no exception. Considerable develepment work has been carried
out over the yearsresulting in significant improvements in color camera performance.

'

As new tube typess have been developed and become available, the best choice of tubes for the
color channels has . changed as follows:

I. ORIGINAL PLIUMEICON TUBE TYPE 55875

CHANNEL . 3-TUBE 4—~TUBE -
Luminance N/A 55875
Green 55875G 55875G
Red ' 55975R 55375R

Blue 558758 558768

ADVANTAGESS (Compared to a Vidicon)

1. Negligible darrk current.

2 Saturation of - the dark current and of the outpdt current with increasing target potential
for a fixed ligiht level. ‘

3. Temperature | independence of sensitivity and dark current over a wide range about room
temperature. _

4. A near unity cgarima of transfer characteristic.

. Very fast respronse.

6. One f-stop higghlight handling capability at 300 .o 400 nano-Amps.

(&)

Il. RECOMMEN!DED CONFIGURATION AFTER INTRODUCTION OF THE SEPARATE
MESH XQ10229.

CHANNEL 3-TUBE 4-TUBE_
Lurninance N/A XQ1020L
Green XQ1020G XQ1020G
Red XQ1020R XQ1020R
Blue XQ10208 © XQ10208

2

ADVANTAGES - — All advantages indicated for 55875,.;5311;3:-

1. More beam haandling capability up to the range of 800 to 3600 nano-Amperes for hightight
handling. '

2. Improved centter to edge focus.

3. 3% to _5% highaer overall resolution. .

4. Better lag perféormance.

_(pver)

® T.M. N.V. Philips of f Holland
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Hi. RECOMMENDED CONFIGURATION AFTER %N_TRODUCTEON OF THE EXTENDED
RED X01023/5

CHANNEL 3-TUBE 4—-TUBE_
Luminance N/A XQ1025L
Green X(1020G XQ1020G
Red X01023/5R* XQ1025R
Biue XQ10208 XQ10208

“ADVANTA'G ES — The same advantages can be realized with this combination as with that of
1l above, plus:

1. Twice the red channel sensitivity.
2. 50% higher modulation depth in the red channel.

3. 35% higher moutlation depth in the luminance channel.
4. Color response in the reds equal to the eye.

IV Resulting from the use of the extended red layer in the lurninance channel of four-tube
cameras and the experience of various users (origina’ing with Compact Video Trucks,
Los Angeles, California) the following tube complement is recommended for three-tube

cameras. (Note that four-tube cameras operate with best performance when using the

combination in il above.
CHANNEL 3-TUBE
Green XQ1023/5G*
Red XQ1023/5R*
Blue: xXQ10208

* The use of the XQ1023 or XQ1025 is determined by the camera
optiics. Camera designs incorporating an infrared cut-off filter in
the :camera optics should use the unfiltered XQ1023 series. The
XQ 1025 series is used when the filter is required but not present
in tihe camera optics.

ADVANTAGES

The combination of tiubes shown above is recommended as providing the best performance
in each category, i.e., resolution, highlight handling, modulation depth, sensitivity, etc.

NOTE: For your iniformation, the data sheets for the above mentioned Plumbicon camera

tubes are m:ade a part of this bulletin.



