AMPEX

BCC-20 Digicam

...the most advanced field production camera
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BCC-20 Digicam: the portable f;eld production camera with a computer in its head |

The BCC-20 Digicam camera from Ampex
Corporation. It's the product of years of dedicated
and innovative research and development. The
Digicam is a unique, exceptional and revolutionary
camera developed and manufactured by Ampex in
Cupertino, California.

The BCC-R0 Digicam. It's going to mean many
different things to different people in the
worldwide television industry.

AMPEX ?

Introducing Many “Firsts”

To EFP experts, the BCC-R0 Digicam offers many

impressive firsts:

® the first portable camera with automatic setup
capability

® the first EFP camera to offer studio picture
quality from a. self-contained portable with
size, weight and convenience comparable to the
best ENG cameras

® the first portable camera controlled by a
microprocessor and memory in its head

e the first camera to offer Spatial Error
Correction that achieves .06% (virtually
perfect) registration in all three registration
zones

e the first EFP camera offering a full remote
setup capability

® the first camera of any type capable of using
rugged fiber-optic RGB picture transmission
with integral power transmission

Fully Upgradable

The Digicam is more than a camera. It's fully
upgradable from ENG to EFP, and its picture Fiberoptic picture transmission
quality allows its use for day-to-day studio needs. Perfect companion to the Ampex
Start out with a simple, self-contained analog VPR-20 portable recorder
controlled camera, convert to a sophisticated

system with microprocessor circuitry in the head S EATIMum portability

Features:
Unsurpassed picture quality
“Computer-in-head” control system
Full automatic set-up capability
Full remote set-up and control

and finally add automated setup. Expand as needs ® A whole family of cameras — from gelf-
demand and budget allows. contained analog portables to digitally

The multi-faceted BCC-20. A great camera for controlled cameras with remote control and
ENG/EFP and studio requirements today . .. and automatic setup capabilities

any challenges the future might bring ® #-inch Plumbicon* or Saticon** tubes

* TM N.V. Philips
** TM Hitachi



BCC-20 Digicam: it offers a dramatic
breakthrough in video picture registration

One of the major advantages offered by the Digicam
is its extraordinary ability to achieve 0.05%
registration in all three zones of the TV picture and
to dramatically reduce shading errors. In fact, the
Digicam can produce better picture quality either
manually or automatically than the most highly
skilled technician can, using conventional setup
procedures. This superior registration is
accomplished through anew digitized approach we
call Spatial Error Correction System (SECS).

Introducing SECS

SECS can easily overcome those picture quality
problems that have plagued broadcasting for years.
The SECS system’s cursor allows the operator to get
rid of such typical distortions as “bowing”, “S”
distortion and off-axis corner registration errors.
In the SECS approach, the total picture area, is
divided into 13 boxes horizontally, and 14 boxes
vertically. Digital memory in the head stores
correction coefficients for vertical and horizontal
registration and shading errors for each box.
Under manual control, the boxes are addressed
using H. Position and V. Position knobs on the
Master Set-up Panel (MSP).

This “cursor” mark can be quickly moved to the
area of distortion and the correction coefficient
incremented to correct the error. There are no
complicated procedures, no error averaging. The
SECS system gets the error corrected on-the-spot,
wherever it is.

As an example, a linearity error is remedied by
moving the cursor along the axis and correcting
the distortion until the error iseliminated. (See@)

A “Cursor” in your Corner

With the SECS cursor, the operator can bring
registration in all three zones to 0.05% without
delay. He can either move the mark manually or
automatically to any of the screen’s 182 boxes to
bring the registration error to virtually zero.
When the cursor is used for off-axis errors, the
correction in the cursor box is added in decreasing
amounts towards the axis involved. (See ()
Comparable portable cameras today normally
achieve 0.1% in Zone One, 0.2% in Zone Two and
0.8% in Zone Three. The best studio cameras are
specified at 0.06%, 0.1% and 0.2% respectively. SECS
is especially effective in getting good registration
in the previously difficult off-axis regions. (See @)
All the same cursor movements that improve
registration are also available to accomplish
superb shading corrections in the video as well

Cursor System

13

‘boxes

4

OO0 OO

H. LOC. V. LOC. H. COR. V. COR.

Configurations:
@
Pal
/
. B
N ) i

L
G

b
cnlrnnr
|

Cursor located off center axis.

1. Response to applied horizontal shift.
2. Response to applied vertical shift.

The BCC-20 Digicam Master Set-up Panel: it gets the job done
manually or automatically and takes up a minimum of space

Monitoring
Area

The Master Set-up Panel (MSP) is the main
controller for the camera system. Its panel
controls manual setup of a digital BCC-20, as well
as automatic setup when an Automatic Setup Unit
(ASU) is used. It can interface directly to the
camera head, through a junction box or through
the system’s Base Station.

Use it manually...

The BCC-R0 Digicam system can be controlled
using the Master Setup Panel — both on location
and in the studio.

Up to eight digital cameras can be fully or partially
set up manually using the Master Setup Panel
Among the operations that can be adjusted are:
1) tube alignment, 2) black and white shading,
3) registration, 4) tracking, 5) black and white
balance and 6) enhancement.

Function buttons select the desired parameters to
be adjusted. The LED display legends over the four
knobs change as the function buttons are
depressed. Rotating the knobs sends upcount, or
downcount pulses to the memories in the camera
head. The next step button “leads” the operator

through a standard setup sequence. This is both
convenient and also ensures that all parameters

are adjusted in optimum order. The operator can
depart from and return to the sequence to suit his
particular needs. Monitoring is switched to match
the parameters being adjusted.

The MSP controls the Spatial Error Correction
System, including the cursor system to correct
distortions in any small zone, even in the corners.
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The MSP also provides control of the Automatic
Setup Unit. Both MSP and ASU can handle up to
eight cameras with or without base stations,
depending on the system configuration.

Or use it automatically...

You can fully or partially set up eight digital
BCC-R0 cameras using a single Automatic Setup
Unit with the MSP in far less time and with better
results than with a conventional camera.

The Digicam ASU is a sophisticated computer-
based system that analyzes the video signal derived
from a test chart or diascope in the lens and sends
digital commands to the camera head micro-
processor to correct the error. It does this in 18
zones on the picture to give unexcelled picture
quality.

The ASU can be interfaced with either a self-
contained camera head via a junction box or a base
station camera via a connection to the base station.
The ASU uses a special test pattern viewed through
the lens or from the diascope.

The ASU also incorporates a “queuing” feature —
cameras 1, 3 and 5 can be automatically set up at
the same time, or a quick automatic touch up of
registration or alignment can be made at the push
of a button. It isn’t necessary to wait for each
camera to be set up before moving on to the next
one.

With the Digicam, you can truly improve day-to-day
performance. There is no compromise on picture
quality to save production costs.

Permits Deactivating msp



BCC-20 Digicam: an exciting camera from lens to interchangeable rear modules

Viewfinder Bracket
Designed for Forward
or Rear Mounting
of Viewfinder

3 inch Viewfinder

Easy to Grasp Handle

The BCC-20 camera is a truly unique and
innovative camera system designed to meet the
challenges of the '80s.

From lens to highly flexible, interchangeable rear
modules, Digicam offers a wide array of standard
operating features.

Small Size

The BCC-R0 Digicam is designed to fit into small
places. The MSP is only half-rack width, the Camera
Control Panel one third-rack width. The fiberoptic
cable is ultra-lightweight and compact — a mile of
cable weighs less than 250 lbs.

The “bottom line” is that the Digicam is superbly
suited to mobile vans or portable applications
where size and weight are critical yet performance
cannot be sacrificed.

ANVIPEX @

Interchangeable
Rear Module

Gain Switch
0 dB,+6 dB, +12 dB

Bars On/Off Shoulder Pad
Power ON/Standby/OFF Switch

Encoded Video Outpu\

Power Input Connector for Batte

Multicore Cable Connector



BCC-20 Digicam: more operating features for your money

With the BCC-20 Digicam, all the head electronics
can be adjusted or controlled remotely. The basic
camera head houses an integral optical system
which includes: a BK-7 glass prism, %-inch yokes
and tubes, a bayonet-mounted lens with optional
internal diascope, bias light, and dual four- position
filter wheels.

A full range of video processing is accomplished at
the BCC-R0 head. Digicam offers local or remotely
switched monitoring of individual R, G, B and R-G,
and B-G outputs at standard levels. Color bars and
saw test signals also are available in the head
Digicam has an automatic exposure system, “auto
iris”, with a center ellipse window to relieve the
operator from manually maintaining the correct
exposure.

The camera also provides automatic black and
white balance, superior highlight handling using
automatic beam control, switched gain control of
46 or +12 dB for low light conditions, “black
stretch” from O to +8 dB, external viewfinder
connection for picture confidence viewing while
recording on a portable VPR-R0, and genlock from
either black burst or composite color video.

The BCC-20’s Fiberoptics:

The BCC-20 Digicam offers transmission of RGB
video, control, viewfinder video and power — all in
a dual fiber/dual conductor, ultra-lightweight
fiberoptic cable. The fiberoptic cable offers many
distinct advantages to the user in the field never
before possible.

The fiberoptic cable offers: a flat frequency
response, no complex equalizing, no radio
frequency interference, less weight (about 45
pounds per 1000 feet), a smaller (0.3 inches in
diameter) cable that's more flexible and highly
resistant to environmental conditions, and a
hookup permitting use to over 2 kilometers with
negligible signal degradation. The BCC-20 Digicam
fiberoptic system also features a special weather-
resistant connector that's fully field repairable in
most emergency situations.

Interchangeable Rear Modules:

The BCC-20 Digicam has been designed with both
single and multi-camera flexibility in mind. Three
interchangeable system and power modules may
be easily installed in the rear of the camera. When
used as a self-contained analog camera, the BCC-20
employs a 12V DC-DC Encoder Module. For cable
use while hooked up to a base station, the Digicam
uses either the 180V DC-DC RGB Multicore Rear
Module or the 180V DC-DC RGB Fiberoptic Rear
Module.

Big Performance — Small Tubes:

The BCC-R0 Digicam uses %-inch diode gun
Plumbicon, Saticon or standard lead-oxide type
camera tubes. With its unique video processing and
digital registration, this camera system provides
large tube performance with its smaller %-inch
tubes.

Aperture Corrector/Two-Line
Enhancer:

The Digicam’s unique RGB aperture correction at
the camera head provides maximum resolution.
The camera’s detail processing electronics and
very special coring selectively discriminate
against noise to give startling detail in all three
channels. This results in low light details with
outstanding clarity. The system's built-in two-line
contour enhancer in both horizontal and vertical
channels sharpens and crispens picture, without
the annoying edge effects commonly seen.

Diascope Compensator

The Diascope Compensator (routine in the ASU)
compares the video from the diascope to that
from the lens test pattern and stores the
differences. Thereafter, automatic setups using the
diascope are compensated for diascope “through
lens” differences.

Quick-Release Tripod Mount:
The BCC-R0 features a fast-release tripod mount
accessory. This improves the mobility of the

camera during both field and studio production
activities.

Prismatic Beamsplitter:

The BCC-R0 Digicam uses a high-quality BK-7 glass
prism beamsplitter offering better colorimetry,
less ghosting and better shading than high index
refractive prisms of an equivalent speed.

Manual Memory Update:

A unique convenience feature available with the
BCC-20 digital camera. When the need arises for
camera adjustments in the field without a Master
Setup Panel, the operator may use thumbwheel
selector switches and an increment/decrement,
switch inside the digital camera head to make any
adjustments that can be made with the MSP.

Dual Filter Wheels:

The BCC-20 Digicam includes dual concentric four-
position filter wheels for color temperature
compensation and scene illumination correction.
The dual filter wheels can compensate quickly for
any indoor/outdoor light differences. Besides the
normal filters, the Digicam also includes a built-in
“star” filter.

Monitoring Flexibility

The BCC-20 Digicam offers monitoring at the
camera head while shooting and recording with an
Ampex portable VPR-20 recorder. In this way, the
operator knows exactly what he's getting at all
times and can work with supreme confidence. Two
view finders — either a 1%-inch (monocular) or 3-
inch monitor — are available to suit the
preferences of the cameraman.

Both viewfinders have monitor switching for
registration and camera alignment purposes.
When the camera is used on the shoulder, the 3 inch
viewfinder is mounted forward of the operator for
easy viewing When the camera is on a tripod, the 3
inch viewfinder swings back for rear-of-the-
camera viewing Viewfinder controls include:
brightness, contrast and peaking Resolution is
better than 400 TV lines.

Two-Channel Interphone/Effects
Microphone

The system includes a two-channel interphone and
effects mike. The effects mike delivers excellent
audio pickup in any field situation. This mike also
offers a reliable response across the full audio
range.

Full Operational Control Capability
The BCC-20 Digicam provides full operational
control capability with an optional Control Panel
Set consisting of an Operator Control Panel (OCP)
and a Paint/Match Panel (PMP). CCP is the main
operational controller for the camera with video
Joystick and various buttons and pots for
controlling the camera during production.

PMP is a second level of control that allows
matching of cameras with the same controls being
switched for use in painting. Controls of gamma
are also included.



BCC-20 Configuration Guide

Bolf-Containod Camera

Baso Station Camera

) ¥/0 or
b) Multicore

options:
Junction Box Junction Box
Shoulder Mount Analog Control Kit
Support Equip. ABU (one/MSP)
Battery Belt Camera Control Panel
Gable Shoulder Mount

Belf.Contalnsd Camora AC Power Pack Support Equip.

Quick Reloase Mount Battery Belt

Rain Covers Cables

Transport Case AC Powor Pack
Quick Release Mount
Rain Covers

Transport Case

Self Contained - Direct Self d with C

Multicamera
Base Station
! ooty BCC-20
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BCC-20 Tt -
momatic | Sastar | Gamera
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Unit Panal Panel

"l

AMPEX®
13.34 in
310.90 mm
_—

B.08 in 18.91 in
128.82 mm 404.11 mm

BCC-20 Camera System Specifications

Camera Tubes
Rear Loading

%" lead oxide (standard or diode gun) or Saticon

Optics
fl1.4 prism with bias light
Dual series filter wheel:

Filter 1 Filter 2
clear clear
cap 0.6ND
4700°K 1.OND
6400°K star
Lens Provision

Bayonet mount

Power provided for zoom, iris, diascope lamp

Signal-to-Noise
NTSC/PAL-M 53 dB, PAL/SECAM 51 dB

(Gamma and all corrections off, 200 na. in green)

Sensitivity
200 foot candles at 4

(with 200 na. in green, 80% reflective)
Low light usable picture to 6 fc.

Registration Analog Digital
Camera Camera
Zone 1 0.1% 0.05%
Zone R 0.2% 0.05%
Zone 3 0.4% 0.05%
Geometry
Zone 1 0.5% 0.1%
Zone 2 1.0% 0.1%
Zone 3 1.5% 0.1%
Shading* Analog Digital
Camera Camera
White - absolute 2% 1%
- differential 1% 1%
Black — absolute 1% 0.5%
— differential 1% 0.5%
*Over center 90% picture
Highlight Handling

3 channel Automatic Beam Control
Resolution/Depth Modulation
Diode Gun/Plumbicon
>50% @ 400 TVL
Standard Lead Oxide/Saticons
>40% @ 400 TVL
Limiting horizontal resolution
at center 700 TVL
Systems
NTSC/PAL/PAL-M/SECAM

Detail Processing
® Independent RGB horizontal aperture
correction

® Vertical and horizontal contours from green

® Switchable mixed highs processing
® Advanced noise reduction circuits

Remote Control Analog Digital
Camera Camera

® Functions controllable 2 130

® Digital camera has full
remote set-up capability
Controls (external)
® Balance (white and black)
VTR start/stop
Standby Power
Gain 0-6-12 dB
Bars on/off
Audio Gain
Viewfinder int/ext.
Audio Call
Viewfinder brightness
peaking
contrast
® Black Stretch 0-4-8 dB
Outputs
Video
® Self-contained:
Encoded Video
Video Monitoring
® Base Station:
RGB-multicore or fiber-optics
Audio
® Effects and intercom
Inputs
® Genlock (encoded video)
Return viewfinder
Program and intercom audio
Power
Remote Control Data

Size

See outline drawings
Weight

15 to 18 1bs (depending on configuration)
Power

® 36 watts operating

® 6 watts standby

® Self-contained: 10.5 to 17V for battery

operation

® Base station: 180V
Temperature

Operating: —R0"C to +50*C

Stable over £10°C range
Operating: +20°C to +50°C

Ampex reserves the right to make product and
specification changes at any time without notice.

www.tvcameramuseum.org



The team of the BCC-20 and the VPR-R0 gives you
20/20 vision, the best possible camera/recorder
combination Historically, the Ampex VPR-20
portable recorder is the result of two and a half
decades of pioneering innovation in the world of
professional broadcasting Ampex recorders have
established themselves asthe premiere VIRs inthe
industry.

When the BCC-20 Digicam works with the portable
VPR-20, there’s never any doubt about the quality
of the videotaped material recorded. Ultimate
record confidence is attained using a scanner-
mounted video playback head The viewfinder can
be used to monitor this confidence playback to
check that all portions of the camera and recording
system are 100% functional The Digicam
viewfinder displays information pertaining to the
status of the picture, operation of the VTR and how
much tape is remaining.

The BCC-20 camera and VPR-20 were designed to
work together. The START-STOP controls on the
camera start or stop the VPR-20. The VPR-R0 tells
the BCC-20 camera’s “tape remaining” indicator
how much tape is left.

Ampex Supports its Products

Ampex professional video products are used in
over 100 nations around the world and reach into
nearly every sector of human endeavor —
entertainment, education, government, medicine,
industry and science. Today, as in the beginning,
Ampex is dedicated to serving all of its many
customers with experienced and responsive
worldwide sales and service support. The people of
Ampex are always ready to provide training,
documentation and maintenance.

For more information, contact your Ampex sales representative.

Ampex Corporation
401 Broadway
Redwood City, California 94063
U.S. Field Offices In: CALIFORNIA Cupertino (408) 255-4800; Glendale (213)
240-5000 & GEORGIA Atlanta (404) 451-7112 e ILLINOIS, Elk Grove Village
(312) 503-6000 e KENTUCKY, Louisville (502) 239-6111 e MARYLAND,
Bethesda (301) 530-8800 @ NEW JERSEY, Hackensack (201) 489-7400 (in New

York 736-6118) e OHIO, Dayton (513) 254-6101 e TEXAS Dallas (214)
637-5100 & UTAH, Salt Lake City (801) 487-8181

www.tvcameramuseum.org

Intemational Sales or Service Companies: ARGENTINA Buenos Aires 49-4158,
46-9255 & AUSTRALIA Sydney 4394077 e BELGIUM, Nivelles 067/22.4921
e BRAZIL Rio de Janeiro 274-8122 e CANADA Bramalea (416) 791-3100
e COLOMBIA Bogota 285-0517, 285-5259 e FRANCE, Boulogne 609-91-55
e GERMANY (FEDERAL REPUBLIC), Frankfurt (Main) 60581 e GREECE,
Athens 6830611 e HONG KONG, Kowioon 3-678051-3 e ITALY, Rome
(06) 54-69-91 e JAPAN, Tokyo 03-264-7331 e MEXICO, Mexico City
539-68-70/71/72 » NETHERLANDS, Utrecht 030-612921 e PUERTO RICO,
Santurce (809) 727-3440 e SPAIN, Madrid (91) 2029141 e SWEDEN, Sund-
byberg08/282910 & SWITZERLAND, Fribourg037-81.31.11 ® UNITED KINGDOM,
Reading. England (0734) 85200
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