A leading U.S. manufacturer
of quality television products,
Cohu, Inc., Electronics Division,
is the oldest continuing manu-
facturer of closed circuit televi-
sion cameras and systems in the
world. We represent a single
source for diverse CCTV pro-
ducts for the sciences, industry,
and government. Applications
include surveillance and security
systems, high resolution cameras,
miniature cameras, general pur-
pose, environmental, low light level,
machine vision, and many more.

COHU, INC.

ELECTRONICS DIVISION

Telephone: (619)277-6700
FAX: (619)277-0221

Corporate/Division Headquarters and Manufacturing Facility
5755 Kearny Villa Road, San Diego, California 92123
Mailing Address: P.O. Box 85623, San Diego, CA 92186-5623

This catalog represents our
current line of CCTV cameras
and equipment. Our unique model
numbering system allows for
specific cameras to be designat-
ed with a variety of options
included. You will find this sys-
tem explained under the order-
ing information for each camera
series. If, however, you do not
find a camera listed that des-
cribes your specific needs, you
are encouraged to contact the
factory and discuss your needs
with one of our applications

The Great American Name in CCTV Advancements
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engineers. What you desire may
already be available, or it may be
possible to custom design a
camera to fulfill your require-
ments.

Cohu is dedicated to satis-
fying our customer needs by
bringing to the market high per-
formance quality products which
incorporate the very latest in
technology and features—de-
signed to provide years of satis-
fying service.

I rsic
ELECTRONICS DIVISION



Thank you ...

for your interest in Cohu video cameras and camera systems.

The enclosed literature will help you identify the exact Cohu camera or systemfor
your requirement.

Should you need additional information, or ifyou wish to notify us ofa change ofad-
dress, please use the attached postage-paid reply card, or call us at (619) 277-6700.

We look forward to supporting you on your current project and with all your CCTV
camera and system requirements.

Thank you,

Cohu, Inc., Electronics Division

Cohu, Inc., Electronics Division
5755 Kearny Villa Road « San Diego, California 92123
Telephone (619) 277-6700 « FAX: (619) 277-0221

Name

Title

Company

Address

City State Zip

Telephone ( )

Please change my address as noted above.

1 | | need additional information. My area of interest is:

\ Please have a sales representative contact me.

Comments:

88-02 (8/91)

Printed in U.S.A.



WARRANTY

Cohu, Inc., Electronics Division warrants equipment manufactured to be
freefrom defects of material and workmanship. Any part or parts will be
repaired or replaced when proven by Cohu examination to have been defec-
tive within two yearsfrom date of shipment to the original purchaserfor
standard CCD cameras and one year from date ofshipment to the original
purchaser for intensified CCD cameras and all other Cohu manufactured
products. All warranty repairs will be performed at thefactory or as other-
wise authorized by Cohu in writing. Transportation charges to Cohu shall
be prepaid by purchaser. This warranty does not extend to Cohu equipment
subjected to misuse, accident, neglect, or improper application, nor repaired
or altered by other than Cohu or those authorized by Cohu in writing.
Television image pickup tubes, image intensifiers, lenses and
products manufactured by companies other than Cohu are war-
ranted by the original manufacturer. This warranty is in lieu ofall
other warranties express or implied. Cohu shall not be liable for any col-
lateral or consequential damages. A Return Authorization Number (R.A.#)
must be obtained from Cohu prior to returning any item for warranty repair
or replacement.

No Postage
Necessary
If Mailed

In The
United States

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO. 3520 SAN DIEGO. CALIFORNIA

Postage Will Be Paid By Addressee

COHU INC ELECTRONICS DIVISION
PO BOX 85623
SAN DIEGO CA 92186-9781
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There is a Cohu Representative Near You

ALABAMA, GEORGIA,
MISSISSIPPI, N
CAROLINA, S
CAROLINA,
TENNESSEE
Loren Whitley
880 Monarch Drive
Kershaw, SC 29067
Phone: (803)475-4272
FAX: (803) 475-4274

FLORIDA

Jerry Parish

12338 W. Sample Rd.
Coral Springs, FL 33065
Phone: (954) 796-9002
Fax: (954) 796-9006

ALASKA, HAWAII,
IDAHO, UTAH,
WASHINGTON
Richard Eberle
P. O. Box 2636
Redmond, WA 98073
Phone: (206) 868-4464
FAX: (206) 868-4468

ARIZONA, NEVADA
Kevin Conboy
2501 N. Green Valley
Pkwy #124
Henderson, NV 89014
Phone: (702) 456-5594
FAX: (702) 456-2199

CALIFORNIA, NORTH
Gary Kuntz

401 Pennington Place
Danville, CA 94526
Phone: (510) 743-1456
FAX: (510) 743-0463

1019REPADRS PRINTED IN USA

CALIFORNIA/N L.A.
COUNTY
Lee Sherman
525 West Allen Avenug,
Unit 10
San Dimas, CA 91773
Phone: (909) 592-3851
FAX: (909)592-3078

CALIFORNIA/S. L.A.
/ORANGE COUNTIES
Call Cohu main office

619/277-6700

MINNESOTA, N
DAKOTA, NEBRASKA,
S DAKOTA

Bob Kershaw

111 W. Ash St.

Roberts, WI 54023
Phone: (715)749-3797
Fax: (715) 749-9005

CALIFORNIA/ SAN
DIEGO AND
IMPERIAL COUNTIES
Dick Sjoberg
1343 Stratford Court
Del Mar, CA 92014
Phone: (619) 458-1102 or
259-8000
FAX: (619) 259-0257

COLORADO,
MONTANA, NEW
MEXICO, TEXAS (EL
PASO), WYOMING
Bill Leahy

9815 S Parker Rd. #512
Parker, CO 80134-4836
Phone: (303) 841-6146
FAX: (303) 841-6249

KENTUCKY, OHIO,
W VIRGINIA
Call Cohu main office
619/277-6700

IOWA, KANSAS,
MISSOURI

John Donaldson

3839 Merle Hay Rd. #275
Des Moines, 1A 50310
Phone: (515) 253-0738
Fax: (515)253-0842

ILLINOIS, INDIANA,
MICHIGAN,
WISCONSIN
William H. Ritchie
400 Ashland Avenue
River Forest, IL 60305
Phone: (708) 488-0400
Fax: (708) 488-1318

DC - GSA & FED.
CONTRACTORS
Edwin J. Sutter
301 Maple Ave West
Bldg. 2 - Suite E
Vienna, VA 22183
Phone: (703) 938-0505
FAX: (703) 281-4266

DC, DELAWARE,
MARYLAND, NEW
JERSEY, VIRGINIA,
PENNSYLVANIA

John Hooning

PO Box 1228

Kennett Square, PA 19348

Phone:(610) 444-6540

FAX: (610) 444-6543

LOUISIANA,
OKLAHOMA, TEXAS,
ARKANSAS
Pete Schumacher
P. O. Box 150987
Arlington, TX 76015
Phone: (817)467-3749
FAX: (817)467-3807

NEW YORK, NEW
JERSEY
Ray Benck
432 Colesville Road
Binghamton, NY 13904-9711
Phone: (607) 775-4437
FAX: (607) 775-3803

CONNECTICUT,
MAINE, MASS., NEW
HAMPSHIRE, RHODE
IS., VERMONT

Joe Barrett

343 Union St.
Portsmouth, NH 03801
Phone: (603) 430-2806
FAX: (603)430-2807

CANADA (EAST)

R. Jeff Jeffress

594 Brookridge Cres.
Orleans, ON K4A 174
Phone: (613) 830-8329
800-487-8135

FAX: (613) 830-8274

CANADA (WEST)
Merl Klein
3216 Beta Ave
Bumaby, BC V5G 4K4
(604) 473-2160
FAX: (604) 473-2170

P.O. Box 85623, San Diego, CA 92186-5623 « Telephone: (619) 277-6700 Fax: (619) 277-0221



MONOCHROME
CCD CAMERAS



Designed for
OEMs!

1100 SERIES

The Cohu board-level CCD cam-
era has been designed to fit the needs
of OEM customers who require high
performance video in a compact pack-
age. The 1100 Series features a resolu-
tion of 768 (H) x 494 (V) active pixels,
internal crystal or external synchroniza-
tion, and 2 to 16 field/8 step integration
or shuttering to 1/10000.

Configuring the 1100 Series for
custom purposes is quite easy. A flex-
ible cable allows for virtually any orien-
tation of the sensor with respect to the
control board. Measuring less than 2"
x 47, this feature/size combination is
ideal for machine vision and image
processing applications.

The 1100 Series cameras feature a
1/2"-format on-chip microlens sensor,
which improves sensitivity and pro-
vides increased dynamic range while
reducing lag, blooming and dark cur-
rent. For video applications prone to
streaking problems, a 1000:1 overload
capability allows transmission of clear
video signals even when bright inciden-
tal light is present in the scene.

Both RS-170 and CCIR cameras
have 20 dB of AGC for high sensitivity
in low light-level applications.

This single board camera synchro-
nizes from an internal crystal, or exter-
nal horizontal/vertical source.

Asynchronous reset accepts an ex-
ternal trigger input to reset the camera
to the beginning of the vertical interval
(field 1, line 1). The first field of video
information reads out 9.5 horizontal
lines after triggering.

Four modes of operation can be
selected: field (interlace and non-inter-
lace), and frame (interlace and non-in-
terlace). The integration time in the
field mode is 16.6 ms for each field. In-
terlace mode sums two rows of pixels
from each line, thus increasing the sen-
sitivity. The non-interlace mode uses
only field one, or one-half (242) the
number of vertical pixels. The advan-
tage of non-interlaced is using the
same field of pixels every 1/60 second
for repeatability. The integration time
of each field in the frame (interlace)
mode is 33.3 mS, for a vertical resolu-
tion of 485 pixels. Operating in the
frame interlace mode and strobing will
achieve full frame resolution of fast
moving objects.

Cohu is 1S0O-9001 certified.

Designed and manufactured in U.S.A.

BOARD LEVEL MONOCHROME

CCD CAMERA

High Performance 1/2" or V3" On-Chip-
Microlens Interline Transfer Imager

The Cohn 1100 Series Board Level Camera puts high performance in a small package.

Cohu offers option boards that
greatly expand the capabilities of
the 1100 Series. These boards eas-
ily plug into the control board. Op-
tions include:

Line Lock Sync - accepts 12 VAC
reference input and synchronizes
the camera to the phase of the line
frequency.

External Sync - accepts genlock
input (composite horizontal/vertical
sync) to synchronize the camera to
the externally-supplied reference.

Electronic Iris - automatically
controls the integration of the
sensor from 1/60 sec. to 1/15,000
sec. to compensate for changing
scene illumination. This control
smoothly steps through the entire
range.

Special Reset - allows resetting the
camera and determining integration
time with an external pulse. "
Integration time ranges from a
minimum of 650 piS to a maximum
limited only to the operator's
subjective analysis of video
information versus the rise in dark
current.

DC lIris - control auto iris lenses that
do not have circuitry integral to the
lens (aspherical).

FEATURES AND BENEFITS

High Resolution — for better
definition, error-free results

1/2" or 1/3" On-chip-microlens
Interline Transfer Imager virtually
eliminates overload streaking,
improves dynamic range and
sensitivity.

Wide Dynamic Range permits
operation over a broad range of
light levels.

High Signal-to-Noise Ratio for
clear, noise-free video.

Shutter 1/60 to 1/10000 (8 steps)
Integration from 2 to 16 fields
Field or Frame Modes

1000:1 Overload Capability
permits incidental light overloads
up to ten times that of other CCD
cameras.

Custom Mechanical Configurations
to support your design.

APPLICATIONS

Image Processing
Machine Vision
Process Control
Quality Control
Image Analysis

Cohu, Inc./Electronics Division



1100 SERIES BOARD LEVEL MONOCHROME CCD CAMERA
ORDERING INFORMATION

11X - X X X X |/ XXXX

Lens
Format Power Sync Options ~ Optical Filters Mounts Options Lens Options
2 1/2"RS-170 2 12VDC, 1 Crystal/lH&V 0 None 0 None 0 None Please consult factory
5 1/2" CCIR Standard Drive/Async 1 CS 3 Electronic Iris - for lens selections.
3 1/3" RS-170 Reset (Standard) 2 CICS RS-170
6 1/3" CCIR 2 Genlock (revert 4 DC Lens Drive
to crystal) 5 Electronic lIris -
4 Special Reset €CIR
* For manual lens
only. Do not use
with fluorescent
lighting.
SPECIFICATIONS DIMENSIONS
ELECTRICAL
Pick up Device Gamma
1/2" or 1/3" Interline transfer, .45 to 1.0, continually variable
microlens sensor Integration
Active Picture Elements 2 - 16 fields
RS-170: 768 (H) x 494 (V) Lens Mount
~ CCIR: 752 (H) x 582 (V) C or CS (not included)
Pixel Cell Size - RS-170 Auto Lens Output
1/2::: 8.4 pm (H) x 9.8 pm (V) Reference video provided to control
13" 6.35 pm (H)x7.4pm (V) auto-iris lenses
Pixel Cell Size - CCIR Sensitivity 1/2" 1/3"
1/2" 8.6 pm (H) x 8.3 pm (V) Full video, No AGC: .065 fc .087 fc
1/3" 6.5 pm (H) x 6.25 pm (V) 65 lux .87 lux
Total Pixel Elements 80% Video, AGC on: .005 fc .006 fc L Al dmensions in nches and (i)
RSl70 811 (H) X 508 (V) 05 IUX 06 IUX 3.Al20r1/3 in‘ch se(nso)ris centered on its board area
5 CICIR: 795 (H) x 596 (V) 30% Video, AGC on: .002 fc ,003fc 4 Mounting holes are 0,004 (2:4) diameter wih 0,175 (4.44) diameter pads
esolution .02 lux .03 lux
RS170: 580 hori_zontal TVL, Power
350 vertical TVL 12 VDC, 3.6 W max. Standard;
CCIR: 560 horizontal TVL 115/230 VAC adapter optional
450 vertical TVL O B
Synchronization MECHANICAL (BOARD-TO-BOARD) ELECTRONIC IRIS BOARD
H&V Dimensions
Crystal (RS-170A) See illustration
Asynchronous reset Wei
eight
Shutter .
1/60 to 1/10000 1.50 oz. (44 g) without lens
AGC Amblerlt Opezatlng ;I'empfrature Limits CSMOUNT (AT NOMINAL BACK.FOCUS)
20 dB range, auto or -20° 10 60° C (4°-140° F) NoTES
’ Relatlve Humldlty 1. All dimensions in inches and (mm)

manual control
Signal-to-Noise

>55 dB (Gain 0, Gamma 1)

38 dB (Gain 20 dB, Gamma 1)

to 95% non-condensing
Shock

15 g's any axis, non-operating

condition, per MIL-E-5400T

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

M@%CED P.O. Box 85623 « San Diego, CA 92186
a emot‘ig%YS.A. Telephone: (619) 277-6700 « FAX: (619) 277-0221 Cohu, Inc./Electronics Division
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Compact!

2100 SERIES

The new Cohu 2100 Series
camera has been designed for the
surveillance professional who de-
mands a small camera of un-
equaled performance at a
competitive price. In a package
measuring only 1.5"(H) x 3.75" (D)
x 2" (W), you get 580 horizontal
line resolution, microlens sensor
technology for dramatic sensitivity
and dynamic range, and a price
comparable to cameras with only
half the performance.

This feature/size combination
makes it ideal for indoor surveil-
lance installations, or for outdoor
use when housed in a Cohu envi-
ronmental enclosure.

The features of the 2100 Series
give it versatility, reliability, and
value. Rugged, solid state con-
struction provides high resistance
to shock and vibration. An elec-
tronic shutter allows the camera to
track rapidly moving subjects.

Mounting holes on the top and
bottom of its housing mean easy in-
stallation, while its neutral color al-
lows it to unobtrusively blend into
the surroundings.

APPLICATIONS

« Surveillance

e Covert Installations

e Access Control

e Transportation Systems
 Gaming

e Robotic Vehicles

e Loss Prevention

* Image Processing

MONOCHROME CCD CAMERA

High Performance /2" On-Chip-Microlens
Interline Transfer Imager

The 2100 Series camera fea-
tures a 1/2"-format on-chip mi-
crolens sensor, which improves
sensitivity and dynamic range, while
reducing dark current, lag, and
blooming For video applications
prone to streaking problems, a
1000:1 overload capability allows in-
cidental light overloads up to 10
times that of other cameras.

RS-170 and CCIR models are
available, and both have 20 dB of
AGC for high sensitivity in low light-
level applications.

Electronic iris provides eight f-
stops of automatic light control.
This electronic shutter provides con-
trol from 1/60 to 1/15,000 second.
This is of particular importance
when the images are fast-moving or
the camera is mounted on a vibrat-
ing source.

From board-level design to its
cast aluminum enclosure, you can
expect the highest performance and
value from the Cohu 2100 Series
CCD camera.

Designed and manufactured in the U.S.A.

For size, features, and price, the Cohu 2100 Series is the ideal surveillance and security camera.

FEATURES AND BENEFITS

High Performance — for clear
images and positive identification
1/2" On-chip-microlens Interline
Transfer Imager dramatically
improves dynamic range and
sensitivity and virtually eliminates
overload streaking

High Sensitivity permits operation
over a broad range of light levels.
High Signal-to-Noise Ratio for
clear, noise-free video.

"C" or "CS" Lens Mount expands
your choice of lenses.

Choice of RS-170 or CCIR Models
1000:1 Overload Capability
permits incidental light overloads up
to ten times that of other CCD
cameras.

Two-Year Warranty

Made in U.S.A. — direct factory
support

It's a Cohu CCTV camera — your
assurance of quality, dependability,
industry recognition, customer
service, and 1SO-9001 certification.

Cohu, Inc./Electronics Division



2100 SERIES MONOCHROME CCD CAMERA

21 X 2 -

Format Power Sync Option Optical Filter Unassigned
2 1/2" RS-170 2 12 VvDC 1 Crystal 0 None
5 1/2" CCIR 2 Genlock (revert 1 IR
to crystal)
Accessories:
8364-4: 12 VDC power supply
SPECIFICATIONS
Pick up Device AGC
1/2" Interline transfer, enhanced 20 dB range, auto or manual control
sensitivity with microlens sensor Integration
Resolution 2-16 fields

RS-170: 580 HTVL

CCIR: 560 HTVL
Picture Elements

RS-170: 768(H)x494 (V)

CCIR: 752 (H) x 582 (V)
Synchronization

Internal: Crystal

External: H&V, async reset, optional

external genlock
Electronic Shutter

1/60 to 1/10,000 switch selectable
Signal-to-Noise

55 dB (gain 0, gamma 1)

38 dB (gain 20 dB, gamma 1)
Gamma

.45 to 1.0 continually variable

%CED
ade in%g%YS‘A.

2100 Series Printed in U.S.A. (09/96)

ORDERING INFORMATION

X X 0

Auto Lens Output

Reference video or DC drive (per lens)
Lens Voltage

11 VvDC
Input Power Requirement

12 VDC, 3.6 W

115 VAC, 50/60 Hz
Lens Mount

c/cs
Auto Lens Output

Reference video or DC drive (per lens)
Lens Voltage

11 VvDC

DIMENSIONS

ISO-9001 Certified
P.O. Box 85623 « San Diego, CA 92186-5623

Telephone: (619) 277-6700 » FAX: (619) 277-0221

X/ XXXX

Options Lenses
The versatility of this
0 None camera al lows for a
wideselection of
3 Elec lris (RS_170) lenses. Consult your
. Cohu representative
4 DC Iris for the lens that best

suits your application.

5 Elec. Iris (CCIR)

Sensitivity
Full Spectrum
Full video, no AGC:
.065 fc (.65 lux)
80% video, AGC on:
.005 fc (.05 lux)
30% video, AGC on:
.002 fc (.02 lux) .01 fc (.1 lux)
Ambient Temperature Limits
-4° F (-20° C) to 140°F(60°C)
Relative Humidity
to 95% non-condensing
Shock
30 g’s, 11 mS duration, 3 axes
Mounts
1/4-20 female, top and bottom, with
accessory mounting base (included)
Weight
<8 0z (230 g) without lens

IR Filter
.25 fc (2.5 lux)

.018 fc (.18 lux)

AUX (SYNC)
Rear view of camera

COHuU

Cohu, Inc./Electronics Division



HIGH PERFORMANCE MONOCHROME

2130 SERIES

Cohu's 2130 Series is the new envi-
ronmentally secure version of the
popular Cohu 2100 Series mono-
chrome camera, but with an important
difference. The newly designed hous-
ing has 40% less surface area and
nearly half the weight of other environ-
mental cameras. This is a significant
consideration when a project must
factor in wind loading and installation
costs. Its redesigned base provides
even faster, easier mounting to poles
and pan and tilts.

The CCD camera features special
on-chip microlens sensor technology
that dramatically increases sensitivity
while offering excellent monochrome
picture clarity and reliability.

The 2130 Series cameras provide
580 TV lines of horizontal resolution -
a significant performance edge for
critical applications such as surveil-
lance, wide area detection and traffic
management.

For video applications prone to
streaking problems, the microlens
sensor provides a 1000:1 overload ca-
pability, which allows transmission of
clear video signals, even when bright,
incidental light is present in the
scene. Its adjustable integration fea-
ture allows the operator to see more
clearly in areas of low light level.

The 2130 Series High Performance
CCD cameras' is designed to reduce
maintenance costs, too. The sealed
and pressurized environmental enclo-
sure provides maximum protection
against rain, snow, dust, humidity,
chemical pollutants, extreme tempera-
tures, and other environmental haz-
ards. Its standard internal heater
protects the camera to -22° F without
using mechanical fans or blowers.
Also standard is an indicator that pro-
vides an on-screen notice to the op-
erator should the housing be
damaged, causing a loss of pressure.
These features are often expensive
options on cameras with lesser speci-
fications.

The 2130 Series monochrome cam-
era comes with a 2-year warranty.

Designed and manufactured in U.S.A.

ENVIRONMENTAL CCD CAMERA

The Cohu 2130 Series offers high performance in a small, 3.5" diameter housing.

FEATURES AND BENEFITS

Superior Resolution - 580
horizontal TV lines for
sharper images

Enhanced Sensitivity pro-
vides usable video images
down to .02 lux

Improved Mounting Base
installs faster on poles, pan
and tilts, and two styles of
sunshields for top or bottom
mounting

1/2" On-Chip Microlens
Interline Transfer CCD dra-
matically increases sensitivity
and virtually eliminates bloom-
ing

Sealed, Pressurized
Environmental Housing with
5 psi dry nitrogen protects
camera electronics

Low Pressure Indicator in
housing relays message to
monitor screen

Two Year Warranty
Internal Heater allows cam-
era to be installed in extreme
low temperatures

RS-170 or CCIR

High Signal-to-Noise

Ratio provides better dynamic
range

1000:1 Overload Capability
permits incidental light over-
loads up to ten times that of
other CCDs

AGC with Peak-to-Average
Adjustment for clear images
in varying light levels

Cohu, Inc./Electronics Division



SPECIFICATIONS

ELECTRICAL

Pick up Device

1/2" Interline transfer, enhanced

sensitivity with microlens sensor
Resolution

RS-170: 580 HTVL

CCIR: 560 HTVL
Picture Elements

RS-170: 768 (H) x 494 (V)

CCIR: 752 (H) x 582 (V)
Synchronization

Internal: Crystal

External: H&V, async reset,

optional external genlock
Electronic Shutter

1/60 to 1/10,000 switch selectable
Signal-to-Noise

55 dB (gain 0, gamma 1)

38 dB (gain 20 dB, gamma 1)
Gamma

.45 to 1.0 continually variable

Full video, No AGC:
80% Video, AGC on:
30% Video, AGC on:

AGC
20 dB range, auto or manual
control
Integration
2-16 fields
Auto Lens Output
Reference video or DC drive (per
lens)
Lens Voltage
11 VvDC
Input Power Requirement
12 VDC, 3.6 W
115 VAC, 50/60 Hz
Lens Mount
c/cs
Auto Lens Output
Reference video or DC drive (per
lens)
Lens Voltage
11 vDC

SENSITIVITY

Full Spectrum

.065 fc (.65 lux)
.005 fc (.05 lux)
.002 fc (.02 lux)

SPECTRAL RESPONSE

ENVIRONMENTAL

Ambient Temperature Limits
Operating
-40° to 60° C (-40° to 140° F) with
heater
Storage:
-30° to 70° C (-22°to 157° F)
Humidity
Up to 100% relative humidity
Vibration (less lens)
Sine vibration from 5 to 60 Hz
with 0.082 inch total excursion
(15 g’s @ 60 Hz). Random

vibration from 60 to 1000 Hz, 5
g’'s rms (0.027g2/Hz) without

damage
Shock (less lens)
Up to 15 g’s, 11 ms, in any axis
under non operating conditions,
MIL-E-5400T, paragraph 3.2.24.6
EMI
FCC rules, Part 15, Subpart J, for
Class A devices
Withstands exposure to sand,
dust, fungus, and salt
atmosphere, per MIL-E-5400T,
paragraph 3.2.24.7, 3.2.24.8,
and 3.2.24.9

With IR Filter
0.25 fc (2.5 lux)
0.025 fc (0.25 lux)
.008 fc (0.08 lux)

Cohu 2130 Series High Performance Monochrome Environmental CCD Camera



DIMENSIONS

19.00 +0.015
(482.6 +0.38)

ALL DIMENSIONS IN
INCHES AND (MM)

MECHANICAL

Dimensions

Please see dimensional drawings.
Weight less lens)

31b. (1.35 kg)
Lens Mount

“CS" or "C" mount

SOURCE I.D. GENERATOR

The Optional Programmable Source ID Generator
is a built-in electronic circuit which allows written
messages to be superimposed over images dis-
played on CCTV monitors. Text is made up of block
letters 28 horizontal TV lines in height. The letters
are white with a black outline for maximum legibility.

Up to two lines of text (24 characters per line, in-
cluding spaces) can be stored in non-volatile mem-
ory. Text can be placed at the top or bottom of the
monitor screen, and can be updated from a com-
puter or a dumb terminal, making this a real-time up-
datable programmable ID generator. Stored text,
which typically provides information such as the loca-
tion of individual cameras in multi-camera sys-
tems,will be continuously displayed until it is
updated.

Three alarm messages of one line each are avail-
able to provide indication of alarms, such as loss of
housing pressure, etc.

Housing Mount
1/4-20 threaded holes; Allows enclosure to be
rotationally oriented in 90° increments
Purge/Relief Fitting
Schrader purge fitting, 20 psi relief valve

FIBER OPTIC TRANSMISSION

The 2130 Series camera is available with an op-
tional fiber optic transmitter. Fiber optic transmis-
sion provides superior signal quality and security
without the effects from ground loops, EMI, or cros-
stalk.

In addition, fiber optic transmission is the ideal
choice for installations where there are long cable
runs. Fiber lines are smaller and lighter than copper,
and are easier to install.

A matching receiver for the signals is available in
either modular or rackmount configurations.

Your Cohu Representative can assist in determin
ing the specification for your system.

Cohu 2130 Series High Performance Monochrome Environmental CCD Camera



2130 SERIES MONOCHROME CCD CAMERAS

ORDERING INFORMATION

213X -X -X -X -X IXXXX
Configuration Sync Optical Filter Iris Drive Module Lenses
3 CCIR, 230 VAC, Genlock revertto 0 None 0 Auto lIris (Ref. Options Auto Iris
50/60 Hz input power crystal, RS-170 1 IR Filter Video) 0 None EHO4
5 RS-170, 115 VAC, Phase Adjust 1 DC Iris Drive (for 1 FEiber Optic xmtr, 1/2", 3.7mm, F1.6
50/60 Hz input power linelock, RS-170 motorized DC RS-170 EHO6
Genlock revert to drive lenses only) , Programmable 1/2”, 6mm, F1.2
crystal, CCIR ID Generator, EH13
Phase Adjust RS-170 & PAL

. 1/27, 12mm, F1.4
linelock, CCIR 3 Programmable

ID Generator EH?;SH
and Fiber Optic 2/3", 35mm, F1.4

xmtr, RS-170 ES05

8 Fiber Optic 2/3", 4.8mm, F1.8
Transmitter, ES08
CCIR 2/3", 8mm, F1.4
9 Programmable ES16
ID Generator 2/3", 16mm, F1.4
and Fiber Optic
xmtr, CCIR 206G
1/2", 6:1 zoom, 8-
48mm, F1.4

OPTIONS

* Programmable Source ID Generator permits incorporation of detailed messages on monitor
screens

+ Fiber Optic Transmitter for transmission of the video signal over long distances without interfer-
ence or signal loss

+ Wide Selection of Lenses

* Sunshields for bottom mount (SS-122) or top mount (SS-222)

Special Service and Manufacturing Cohu welcomes OEM inquiries for special products and configura-
tions to better serve particular requirements. Some examples are custom painting and silk-screening,
logos, special filters lens supports and mounting solutions, and special adjustments. Discuss your re-
quirements with a Cohu representative.

1SO-9001 Certified
Cohu, Inc./Electronics Division

e ICED PO Box 85623 + San Diego, CA 92186
TECHNOLOGY N - . . -
Made in the U.S.A. Telephone: (619) 277-6700 « Fax: (619) 277-0221 Cohu, Inc./Electronics Division

2130 (09/96) Printed in U.S.A.



MODEL 4110

Cohu's new Model 4110 Digital
Video Camera is the first and only
digital output CCD camera to com-
bine a high-performance defect-free
sensor and affordability in a single
package. Designed to support both
existing and future digital imaging
applications, this exciting new
camera is the culmination of close
collaboration between Cohu and
both users and manufacturers of
image processing equipment.

The Model 4110 produces a digi-
tal output byte for each pixel and
shares a pixel clock directly with the
frame memory of the image proces-
sor board. The design eliminates
the phase-lock-loop or genlock cir-
cuits usually employed with conven-
tional analog to digital front end
circuitry. This breakthrough allows
an accurate digital reproduction of
each pixel to be transferred to the
processor and virtually eliminates
pixel jitter. Imaging system noise is
further reduced by moving the sensi-
tive analog front end circuitry into the
camera and away from the high-
noise environment associated with
the host computer’s digital comput-
ing circuitry. The result is a much
higher system Modulation Transfer
Function (MTF) from the camera sen-
sor to the image processor.

The new Model 4110 helps
digitizer manufacturers conserve
board space, providing room for ad-
ditional functions and features.

APPLICATIONS

* Measurement
* Image Processing

* Machine Vision
Pattern recognition
Non-contact measurement
Inspection

¢ Microscopy

* Medical Imaging

* Robotics

* Laboratory Research
*« Remote Sensing

Designed and Manufactured in the U.S.A.

DIGITAL OUTPUT

MONOCHROME CCD CAMERA

For Image Processing
Without Pixel Jitter

Cohu Model 4110 Digital Video Monochrome CCD Camera

The Model 4110 is a vastly supe-
rior image acquisition camera for use
with measurement systems. The vir-
tual elimination of pixel jitter, the
near perfect geometry of the CCD
sensor array, and the optimum MTF
efficiency make the 4110 the smart
choice for dimensional measurement
systems. The improved signal-to-
noise ratio and broad dynamic range
of true 8-bit precision, combined with
the elimination of clamping, auto
gain, post filtering, and auto black cir-
cuitry, make the Model 4110 the best

choice for photometric purposes.

The Model 4110 uses a half-inch
format. 739 x 484 sensor array. By
using an image processing board with
the same or greater processor
memory, the Model 4110 will yield a
higher system resolution than can be
achieved with conventional analog
cameras on similar systems.

Designed and manufactured in
U.S.A., the rugged and highly reliable
Model 4110 is backed by a two-year
warranty.

FEATURES AND BENEFITS

« Highly Accurate Measurements
due to elimination of pixel jitter

* Improved System Efficiencies
resulting from m-camera A/D
conversion

¢ Noise Reduction resulting from
advanced design features

¢ Preservation of Near-Perfect
Array Geometry due to direct
correspondence between sensor
elements and processor memory

¢ No Audible Noise — no array
movement, no electromechanical
components

* Real Time, RS-170 Speed at
14.31818 MHz clock

¢ Maximized Resolution due to
imoroved MTF

¢ Cost Effective — priced well
below cameras with similar
capabilities.

e 1/2" Format CCD 739x484
Frame Transfer Array,
Blemish-Free Sensor

* Simultaneous Analog Video
Output

¢ Electronic Shutter reduces
blurring of fast-moving objects

ir-jcz:

ELECTRONICS DIVISION



MODEL 4110 DIGITAL OUTPUT MONOCHROME CCD CAMERA

SPECIFICATIONS

ELECTRICAL

Imager
Single CCD using frame transfer
method
Active Pickup Area
6.4 x 4.8 mm (1/2-inch format)
Resolution
739(H) x 484(V) active picture
elements
Sensitivity
2850 K faceplate illumination.
See Table 1.
Contrast Variation
<5% overall at gamma 1, gain 0 dB
Video Output - Analog
1.0V p-p @75 ohms, unbalanced
Video Ouput - Digital
8-bit parallel differential: RS-422
receiver recommended with 100
ohm termination
Gamma
1.0

Signal-to-Noise Ratio
Digital output: Effective 8 bits
Analog output: 56 dB at gamma 1,
8 MHz bandwidth, unweighted
Electronic Shutter
Selectable. 1/1000 second. 1/2000
second, and 1/60 second (normal
integrate field period)
Asynchronous Reset Mode
Vertical reset async operation
Clock Options
Master: 2 modes, differential
output: 14.31818 MHz or 10 MHz
Slave: differential input: 3.5 to
14.3 MHz
Power Requirements
+ 15VDC = 750ma
-15vVDC=500ma
+5VDC=1 amp

115VAC +10%, 60 Hz, with Cohu
external power supply

SENSITIVITY

With IR Filter

Full Video (unity gain)
Low Gain (6 dB)

High Gain (20 dB)
Usable Picture

Table 1

0.38 fc (3.8 lux)
0.16 fc (1.6 lux)
0.032 fc (0.32 lux)
0.010 fc (0.10 lux)

Without IR Filter

0.04 fc (0.4 lux)
0.017 fc (0.17 lux)
0.0034 fc (0.034 lux)
0.0012 fc (0.012 lux)

* Defined at 30%video level.
high gain.

ENVIRONMENTAL

Ambient Temperature Limits

Operating: -10 to 50 °C

(14 to 122° F)

Storage: -30 to 70 °C

(-22° to 157° F)
Humidity
Up to 95% relative humidity
Vibration (less lens)

5 to 60 Hz with 0.082 inch total
excursion (15 g’'s @ 60 Hz). From
60 to 1000 Hz, 5 g’s rms random
vibration without damage

Shock (less lens)

Up to 15 g’s in any axis under
nonoperating conditions,
MIL-E-5400T, paragraph 3.2.24.6

Altitude

Sea level to equivalent of
3,048m/10,000 feet (508mm/20
inches of mercury)

MECHANICAL

Dimensions
See Figure 1.
Lens Mount
"C" mount, 16mm format, for 1/2'
format image plane
Camera Mount
1/4-20 threaded holes. See Figure |
Connectors
BNC Connector: Analog Video Out
Switchcraft TB5M: Power In
Tex Tech HDT-44-S: Digital Video



DIMENSIONS

211
(8.32)
1/4-20 THD
(2 PLACES)
O
47.0 __ 38.10
ALL DIMENSIONS (1.85) (1.500)
IN MM AND (INCHES)
Cohu Model 4110
Figure 1
SPECTRAL RESPONSE
uv Visible Spectrum IR

Incident Wavelength-nm

SHADED AREA INDICATES SPECTRAL RESPONSE WITH FACEPLATE REMOVED OR WITH
A QUARTZ FACEPLATE INSTALLED PLEASE CONSULT FACTORY FOR PRICES



MODEL 4110 DIGITAL OUTPUT MONOCHROME CCD CAMERA

411X

Power Options

0 + 15vDC and +5v
(w/o External Power
Supply

5 115v AC (With Exter-
nal Power Supply)

X

Clock Options

—

14.31818 MHz Clock
(Master)

10 MHz Clock (Master)
14.3 MHz (Slave)

10 MHz (Slave)
Externally Selectable
14.3 MHz Master/Slave

b wnN

X

Filter Options

0 No L.R. Filter

1

With I.R. Cutoff Filter

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

Printed inu S A
90-01(10/91)
Ociooer 1991

ORDERING INFORMATION

XX

Special Options

00 No Camera Cable

01 44-pin to 37-pin
interface cable, 10 ft.

02 44-pin to 25-pin
interface cable, 10 ft

* Special pinouts and
cable lengths can be
specified by customer.

COMPATIBLE IMAGE PROCESSING BOARDS

Compatible image processing boards are available from the following
manufacturers, listed in alphabetical order:

Coreco

Saint Laurent. Quebec
Phone: (800) 361-4914

From Canada: (514) 333-1301

Dipix

Ottawa, Ontario
Phone:(800)724-5929

From Canada: (613) 596-4942

Epix, Inc.
Northbrook,IL
Phone: (708) 498-4002

Imaging Technology, Inc.
Woburn, MA
Phone: (800) 532-3500

Imagraph
Chelmsford, MA

Phone: (508)256-4624

5755 Kearny Villa Road « San Diego. CA 92123

Matrox

Dorval, Quebec
Phone:(514)685-2630

Perceptics Corporation
Knoxville, TN
Phone:(615)966-9200

Recognition Concepts
Carson City, NV
Phone: (80&) 243-8724

Tecon

Redmond, WA
Phone: (800) 232-5220

Univision Technologies, Inc.
Burlington, MA

Phone:(617)221-6700

FAX: (619)277-0221 « Telephone: (619)277-6700 « TWX: 910-335-1244

/  XXXX

Lens Options
0000 None

Manual Iris Lenses
ALO4 4 5mm. /2.0 t2/3")
ALO6 6.5mm. f/1.8 {2/3")
ALO8 8mm. /1.4 {2/3")
AL12 12.5mm, f/1.4(1")
AL16 16mm, f/1.4 (2/3")
AL26 25mm. f/1.6 (2/3")
AL51 50mm, /1.8 (2/3")
AL75 75mm. /1.8 (1")

* Wide angle.

Please consult factory for
other lens selections.

1xic

ELECTRONICS DIVISION



DERFORMANCE! CCIR SOLID-STATE
e e o o 04 MONOCHROME CCD CAMERA

MODEL 4710

Cohu’s Model 4710 solid-state cameras
now offer even better performance for
applications requiring low noise, high
resolution and high sensitivity. Improved
signal-to-noise characteristics result in a
quieter picture, and better immunity to
potentially harmful noise disturbances. The
new Model 4710 also makes high resolu-
tion pictures attainable without geometric
distortion, lag or image retention. The
blemish-free imager provides pixel-to-
pixel contrast variation of less than 5%.

Closely matching the sensitivity of stan-
dard silicon target imaging tubes, the
Model 4710 CCD (Charge Coupled
Device) image sensor uses the frame
transfer method with over 400,000 picture
elements and an active imaging area of
6.4mm by 4.8mm (1/2-inch format).
Automatic Gain Control (AGC) adds further
sensitivity for use under widely varying
light conditions.

In addition to its superior performance,
the new Model 4710 represents the ulti-
mate in quality construction. Designed and
manufactured in the U.S.A., these rugged
CCD cameras have become the inter-
national standard for performance and
reliability.

High Resolution,

High Sensitivity and Low Noise

Available with a wide range of options, Cohu Model 4710

the Model 4710 is compact, lightweight
and energy efficient. It is the ideal CCD
camera for machine vision, image process-
ing, robotics, process control, microscopy,
and many other scientific and industrial
applications.

FEATURES AND BENEFITS

High Resolution for better definition e Adjustable C Mount for maximum

of details, error-free results. adaptability.

» High Sensitivity permits operation e Quality, State-of-the-Art Design
over a broad range of light levels. and Construction for total, solid-

« Enhanced Signal-to-Noise Ratio state reliability and long life.
for clean, noise-free video. » Wide Range of Options for flexible

« Frame Transfer Imager for mini- system integration.
mized blooming characteristics. e Auto Black for maximum effective
dynamic range.
AGC with Peak-Average Adjust-
ment for clear images in varying light
level applications.
e Blemish-Free Imager for quality,
blemish-free image.

* No Lag or Image Retention for fast,
clean, precise images.

e Zero Geometric Distortion for
consistent corner-to-corner linearity.

e Low Power Consumption for flexible
system integration, energy savings,

and minimal dissipation. IR Sensitive for use in IR applications.

Designed and manufactured in U.S.A.

L]

°

APPLICATIONS

Machine Vision

Pattern Recognition

Non-Contact Measurement
and Inspection

Bar Code Reading

Image Processing

Robotics

Automated Visual Control

EMI Environments

Subways

High Voltage Areas

Linear Accelerators

NMR Units

Remote Piloted

Vehicles

Land Based, Aircraft,
Submersibles

* Microscopy

Medical Imaging

Cohu, Inc./Electronics Division



ELECTRICAL

Imager
Single CCD using frame transfer
method

Image Area
6.4x4.8mm (corresponding to
1/2" tube)

Active Picture Elements
699(H) x 576(V)

Number of Picture Cells
732(H) x290(V)

Cell Size
9.2pm(H)x16.8pm(V)

Resolution
Horizontal 525 TV lines
Vertical > 415 TV lines

Sensitivity
See Table 1, below.

Contrast Variation @ 25°C
<5% overall

Scanning System
CCIR, 2:1 interlaced

Video Output
1.0 Vp-p 75 ohms unbalanced

Gamma
0.5 or 1.0 jumper selectable

AGC
6dB variable gain (peak-average
adjustable)
Jumper-selectable — on/off

Auto Lens Drive
Peak-average adjustable
(Separate auto lens video
eliminates AGC/auto lens
interaction)

Signal-to-Noise Ratio @ 25°C
56dB (gamma 1, gain 0 dB),
unweighted, 8MHz bandwidth

Auto Black
Maintain set-up level at 7.5 + 5
IRE units if picture contains at
least 10% black

Power Options
AC or DC 12V +10%

AC or DC 24V = 5% (optional)
AC or 220/240V + 10%, 50 Hz
with wall transformer

Power Consumption
4.2W

Grey Scale
Renders all shades of grey on
EIA TV resolution chart, 1956

SPECIFICATIONS

ENVIRONMENTAL

MODEL 4710 CCIR SOLID-STATE MONOCHROME CCD CAMERA

MECHANICAL

Ambient Temperature Limits Dimensions
Operating: -10° to 50°C See Figure L
(14°t0122°F) Weight (less lens)
Storage: 30° to 70°C 450 grams/15 ounces
(-22° to 157°F) Camera Mount
Humidity 1/4-20 threaded holes
Up to 95% relative humidity Lens Mount
Vibration “C” Mount
5 to 60Hz with 0.208cm/0.082 Lens

inches total excursion (15 g's @
60Hz); from 60 to 1,000Hz, 5 g's
rms random vibration without
damage
Shock
30 g's in any axis under non-
operating conditions per
MIL-E-5400T, paragraph 3.2.24.6
Altitude
Sea level to equivalent of
3,048m/10,000 feet
(508mm/20 inches of mercury)

See Ordering Information.

Connectors

BNC Connector — Video out
Switchcraft TB4M — Lens Drive
Switchcraft TB3M — Power in
Hirose SR30-10R-6S (Auxiliary)

SENSITIVITY 2850K FACEPLATE ILLUMINATION

With IR Filter
Usable with AGC 0.2 Lux (.02 fc)
Full Video, Non-AGC 1.5 Lux (.15 fc)
Full Video, AGC 0.7 Lux (.07 fc)

Table 1

Without IR Filter
0.04 Lux (.004 fc)
0.25 Lux (.025 fc)
0.12 Lux (.012 fc)



DIMENSIONS

VIDEO

HIROSE CONNECTOR
P'N SR30-10R-6S
(USED WITH SYNC/GENLOCK ONLY)

REAR VIEW

(1.00) (1.500)

Figure 1

SPECTRAL RESPONSE MODULATION TRANSFER FUNCTION CURVE

uv Visible Spectrum IR
Incident Wavelength-nm

SHADED AREA INDICATES SPECTRAL RESPONSE WITH FACEPLATE REMOVED OR WITH
A QUARTZ FACEPLATE INSTALLED. PLEASE CONSULT FACTORY FOR PRICES.



MODEL 4710 CCIR SOLID-STATE MONOCHROME CCD CAMERA

ORDERING INFORMATION

471X — X XXX / XXXX

Power Options Sync Options Optical Filter Lens Options
2 12V ac 50 Hz or de 2 Genlock, revert to crystal 000 None 0000 None
3 220/240V ac, 50 Hz 3 Genlock, revert to 100 IR Filter
4 24V ac 50 Hz or de linelock Manual Iris Lenses

5 CCIR Crystal
7 H &V Drive

SYNC OPTIONS

The standard sync board contains a
crystal-controlled oscillator to generate a
13.375 MHz reference frequency. A sync
generator IC shapes the repetitive timing
pulses used to control the movement of
charge frames on the sensor board. This
board also contains circuits to generate
blanking, clamp, and sync pulses. These
signals combine with the video signal on the
video board to produce composite CCIR
monochrome video.

The genlock board contains additional
circuits to receive external input signals,
including composite video, composite sync,
and horizontal and vertical drive. These
inputs are processed and supplied as refer-
ence signals to the genlock oscillator. In the
absense of an externally applied signal, the
camera is either crystal-locked or line
locked, depending on the position of the
crystal/line lock jumper. In the Line Lock
Mode, the camera synchronizes to an exter-
nal 50 Hz reference derived from the AC
power line. In the CCIR Crystal Mode, the
internal crystal-controlled oscillator provides
back-up. The H and V Drive Input option
allows the camera to synchronize to exter-
nally supplied horizontal- and vertical-drive
signals.

Printed in U.S.A.
87-04(1/91)
January 1991

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

OPTIONAL FEATURES

POWER OPTIONS

The Model 4710 camera requires AC or
DC 12V or 24V input power. For operation
from a 220/240 VAC 50 Hz power source, an
optional AC power pack is available.

OPTICAL FILTER

The Model 4710 is designed to be IR
sensitive. For use in applications with
undesirable IR conditions, the optional IR
filter will cut off at 650nm.

LENS OPTIONS

In addition to the lenses listed above, Cohu
provides a complete selection of lenses for
specialized applications. Our applications
engineers will help you determine the proper
field-of-view, focal length, lens speed
(f-stop), and size (image sensor format) for
your application.

A014 12mm, f/1.2, 1/2
ALO4 4.5mm, f/2.0. 2/3"
ALO6 6.5mm, /1.8, 2/3"
ALO8 8mm, /1.4, 2/3"

ALO9 9mm, /1.3, 2/3'

AL16 16mm, f/1.4, 2/3"
AL26 25mm, f/1.6, 2/3"
AL51 50mm, /1.8, 2/3"

Auto Iris Lenses

ES04 4.2mm, /1.8, 1/2"
ES06 6mm, /1.2, 1/2"
ES08 8mm, f/1.4, 2/3"
ES13 12mm, /1.2, 1/2"
ES16 16mm, f/1.4, 2/3"
EH35 35mm, f/1.4, 2/3"

Please consult factory for
other lens selections.

SPECIAL FEATURES

Cohu welcomes the opportunity to provide
special features to better serve your particu-
lar application. Some examples of special
features already provided include custom
painting, silk screen and logo; remote head
with 6' cable; imager faceplate removal for
laser applications; imager tilt with customer-
specified degree; and special connector pin
configurations. Please contact Cohu for
other special features.

5755 Kearny Villa Road ¢ San Diego, CA 92123 « P.O. Box 85623 « San Diego, CA 92186-5623
FAX: (619)277-0221 « Telephone: (619)277-6700



SOLID-STATE
CCIR MONOCHROME CCD CAMERA

High Resolution
High Sensitivity

NEW!
modeld4 /750

Cohu’s Model 4750 solid state
monochrome CCD cameras are cost
effective general purpose cameras
ideally suited for applications that re-
quire both high sensitivity and high
resolution. High resolution pictures
are attainable without geometric dis-
tortion, lag, or image retention. The
1/2* format CCD (charge coupled
device) image sensor of the Model
4750 generates sensitivity that close-
ly matches that of standard silicon
target imaging tubes. These capa-
bilities, along with its inherent
rugged design and minimal main-
tenance, make this camera superior
to many existing CCD or tube
cameras.

Weighing just 450 grams, the
Model 4750 is ideally suited for a
broad range of security/surveillance
applications. To provide high sen-
sitivity in low-light areas, the Model
4750 features automatic gain control
(AGC). The Model 4750 uses the
frame transfer method and over
400,000 picture elements to generate
a high-resolution image.

As with all Cohu CCD cameras,
the Model 4750 is designed and
manufactured in the U.S.A. A lead-
ing U.S. manufacturer of closed-cir-
cuit television cameras for over 40
years, Cohu is based in San Diego,
California.

Cohu 4750 Series CCIR Monochrome CCD Camera

FEATURES AND BENEFITS APPLICATIONS

» High Resolution with 1/2-inch * AGC with Peak-Average * Perimeter Security

format sensor for sharper images Adjustment for clear images in « General Surveillance
varying light conditions.

* High Sensitivity improves image
in low light levels

Zero Geometric Distortion for
consistent corner-to-corner
linearity

Frame Transfer Imager for
minimized blooming
characteristics

No Lag or Image Retention for
fast, clean, precise images

Wide Range of Options for
flexible system integration

Designed and manufactured in U.S.A.

Low Power Consumption « Traffic Safety and Control

High Signal-to-Noise Ratio
provides better dynamic range

Auto Black for contrast
enhancement

Quality, State-of-the-Art Design
and Construction for total,
solid-state reliability and long life

IR Sensitive for use in IR
applications.

| CD

ELECTRONICS DIVISION



MODEL 4750 CCIR MONOCHROME CCD CAMERA

SPECIFICATIONS

ELECTRICAL

Pickup Area

6.4 x 4.8 mm (1/2-inch format)
Active Picture Elements

699(H) x 576(V) (frame transfer)
Number of Picture Cells

732(H) x 290(V)
Cell Size

9.2pm(H) x 16.8pm(V)
Resolution

Horizontal 525 TV lines

Vertical >415 TV lines
Sensitivity

2850 K faceplate illumination.

See Table 1.
Video Output

1.0V p-p @75 ohms, unbalanced
Gamma

0.5 or 1.0 jumper selectable
AGC

6 dB variable gain, jumper

selectable on/off, peak-average
adjustable

Power Consumption

4.2W

Auto Black

Maintain set-up level at 7.5+ 5 IRE
units if picture contains at least
10% black

Signal-to-Noise Ratio

52 dB at gamma 1,0 dB
8 MHz bandwidth, unweighted

58 dB at gamma 1,0 dB

weighted, CCIR

Auto Lens Drive Signal

Peak-average characteristic tracks
AGC adjustment to eliminate
AGC/auto lens interaction.

Synchronization

CCIR crystal, 13.375 MHz clock
output (standard)

Genlock, external sync with crystal
zero crossing line lock back-up
(jumper selectable)

External H & V drive

Power Requirements

AC 230V +10%, 50 Hz (optional,
with wall transformer)

AC/DC 12V +10%

AC/DC 24V 5% (optional)

SENSITIVITY

With IR Filter

Full Video, AGC Off
Full Video, AGC On
Usable Picture, AGC On

0.12fc (1.2 lux)
0.06 fc (0.6 lux)
0.02 fc (0.2 lux)

Without IR Filter

0.010 fc (0.10 lux)
0.005 fc (0.05 lux)
0.002 fc (0.02 lux)

Table 1

ENVIRONMENTAL

Ambient Temperature Limits

Operating: -10 to 50 °C

(14° to 122° F)

Storage: -30 to 70 °C

(-22° to 157° F)
Humidity
Up to 95% relative humidity
Vibration (less lens)

5 to 60 Hz with 0.082 inch total
excursion (15 g's @ 60 Hz). From
60 to 1000 Hz, 5 g’s rms random
vibration without damage

Shock (less lens)

Up to 15 g's in any axis under
nonoperating conditions,
MIL-E-5400T, paragraph 3.2.24.6

Altitude

Sea level to equivalent of
3,048m/10,000 feet (508mm/20
inches of mercury)

MECHANICAL

Weight (less lens)
450 grams (15 ounces)
Dimensions
Please see Figure 1.
Camera Mount
1/4-20 threaded holes
Lens Mount
"C" mount, 16mm format
Connectors
BNC connector - Video Out
Switchcraft TB4M - Lens Drive
Switchcraft TB3M - Power In
Hirose SR30-10R-6S - Auxiliary



DIMENSIONS

VIDEO
BNC CONNECTOR

——————— LENS
SWITCHCRAFT

ADJUSTABLE “C" MOUNT
LENS ADAPTER

HIROSE CONNECTOR
FRONT VIEW P/N SR30-10R-6S

(USED WITH SYNC/GENLOCK ONLY)

REAR VIEW
NOTE: ALL DIMENSIONS
IN MM AND (INCHES)
Figure 1
SPECTRAL RESPONSE MODULATION TRANSFER FUNCTION CURVE

Incident Wavelength-nm

SHADED AREA INDICATES SPECTRAL RESPONSE WITH FACEPLATE REMOVED OR WITH
A QUARTZ FACEPLATE INSTALLED. PLEASE CONSULT FACTORY FOR PRICES.



MODEL 4750 CCIR MONOCHROME CCD CAMERA

ORDERING INFORMATION

475X X XXX XXXX

Power Options Sync Options Optical Filter Lens Options
2 12VAC/DC50HZ 2 Genlock 000 None 0000 None
3 230V AC, 50 Hz (Revert to crystal) 100 IR Filter
4 24VvAC/DC 3 Genlock Manual Iris Lenses
(Revert to linelock) ALO4 4.5mm, /2.0 (2/3")
5 CCIR Crystal ALO6 6.5mm, /1.8 (2/3")
7 External H & V Drive ALO8 8mm, f/1.4 (2/3")

ALO9 9mm, /1.3(2/3")
AL16 16mm, /1.4 (2/3")
AL26 25mm, /1.6 (2/3")
AL51 50mm, /2.8 (2/3")
AL75 75mm, /1.8 (1)

Auto Iris Lenses

ESO05 4.8mm, /1.8 (2/3")
ES06 6mm,f/1.2(1/2")
ES08 smm, /1.4 (2/3")
ES13 12 mm, /1.2 (1/2")
ES16 16mm, f/1.4 (2/3")
ES28 28mm, /1.2 (1/2")
ES35 35mm, /1.4 (2/3")

Please consult factory for
other lens selections.

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

OPTIONALFEATURES

SYNC OPTIONS

The genlock board contains circuits to receive external
input signals, including composite video, composite
sync, and horizontal and vertical drive. These inputs are
processed and supplied as reference signals to the gen-
lock oscillator. In the absence of an externally applied
signal, the camera is either crystal-locked or line locked,
depending on the position of the crystal/linelock jumper.
In the Linelock Mode, the camera synchronizes to an ex-
ternal 50 Hz reference derived from the AC power line.
In the CCIR Crystal Mode, the internal crystal-controlled
oscillator provides back-up. The H & V Drive Input Op-
tion allows the camera to synchronize to externally sup-
plied horizontal- and vertical-drive signals.

IR FILTER

The 4750 Series is designed to be IR sensitive. For use
in applications with undesirable IR conditions, the option-
al IR filter will cut off at 650 nm.

Printed in U.S.A. 5755 Kearny Villa Road * San Diego, CA 92123 + P.O. Box 85623 + San Diego, CA 92186-5623 OOHUuU
91-01 (2/91) FAX: (619)277-0221 + Telephone: (619)277-6700 « TWX: 910-335-1244 i
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ADVANCED
VIDEO
TECHNOLOGY
Made in the U.S.A.

A8 OOSERIES

Cohu’s 4800 Series RS-170 Mono-
chrome Frame Transfer CCD cam-
eras are ideal for applications that
require both high resolution and high
sensitivity. Currently installed in thou-
sands of sites around the world, they
support a wide range of security/sur-
veillance and electronic imaging ap-
plications.

4800 Series CCD cameras are
available in three different housings.
The 4810 Series housing is designed
for non-environmental security/surveil-
lance, image processing, and other
scientific or industrial applications.
The 4830 Series and 4860 Series En-
vironmental CCD Cameras are de-
signed for harsh environment
applications. They consist of a 4810
Series camera and lens installed in ei-
ther a three-inch-diameter or six-inch-
diameter sealed and pressurized
environment-resistant housing. The
six-inch housing will accommodate
virtually any size zoom lens. An ex-
plosion-proof housing is also avaii-
able as an option.

4800 Series cameras provide high
resolution pictures without geometric
distortion, lag, or image retention.
They provide sensitivity comparable
to that of standard silicon target
image tube cameras, and very low
contrast variation. These capabili-
ties, along with their reliable, rugged
design and low maintenance, make
4800 Series cameras the ideal solu-

RS-170 MONOCHROME
FRAME TRANSFER CCD CAMERAS

High Resolution
High Sensitivity

Cohu 4800 Series Frame Transfer CCD Cameras

tion for high performance video re-
quirements.

4800 Series cameras are de-
signed and manufactured in U.S.A,,
and are backed by a full two-year
warranty.

Cohu is uniquely positioned to re-
spond quickly to special engineering

FEATURES AND BENEFITS

e Sealed, Pressurized
Environmental Models
withstand exposure to extreme
temperatures, sand, dust,
fungus, and salt atmosphere.

e High Resolution with %-inch
format frame transfer image
sensor for sharper images

e High Sensitivity improves image
in low light levels.

e Zero Geometric Distortion for
consistent corner-to-corner
linearity

 No Lag or Image Retention for
fast, clean, precise images

 Wide Range of Options for
flexible system integration

e Two-Year Warranty

 AGC with Peak-Average
Adjustment for clear images in
varying light conditions.

e High Signal-to-Noise Ratio
provides better dynamic range.

e Auto Black for contrast
enhancement

e Quality, State-of-the-Art Design
and Construction for total,
solid-state reliability and long life

¢ IR Sensitive for use in IR
applications

e Over 367,000 Picture Elements

e Made in U.S.A. — direct factory
support, parts availability

e Adjustable "C" Mount for
maximum lens adaptability

Designed and Manufactured in U.S.A.

requests for custom or modified prod-
ucts. We also offer complete system
engineering services.

A leading U.S. manufacturer of
video cameras and systems for over
40 years, Cohu is based in San
Diego, California.

APPLICATIONS

e Security/Surveillance
Perimeter Security
Government and Military Facilities
Unmanned Storage Facilities
Nuclear Power Plants
Hazardous Waste Management
Correctional Facilities

e EMI Environments
Subways
High Voltage Areas
Linear Accelerators
NMR Units

e Transportation Management
Traffic Safety and Control
Bridges and Tunnels
Mass Transit
Airports and Train Stations
Fare Collection Points

e Image Processing

Cohu, Inc./Electronics Division



4800 SERIES MONOCHROME CCD CAMERAS

ELECTRICAL

Imager
Single CCD using frame transfer
method

Pickup Area

8.8 x 6.6 mm (%-inch format)
Active Picture Elements

754(H) x 488(V) (frame transfer)
Cell Size

11.5pm(H) x 27|um(V)
Resolution

Horizontal 565 TV lines

Vertical >350 TV lines
Sensitivity

2850 K faceplate illumination.

See Table 1 on back page.
Contrast Variation @25°C

<5% overall
Video Output

1.0 V p-p @75 ohms, unbalanced
Gamma

0.5 or 1.0 jumper selectable
Gray Scale

Renders all shades of gray on EIA
TV resolution chart, 1956

AGC

6 dB variable gain (peak-average
adjustable)

Jumper selectable, On/Off.

Auto Black

Maintain set-up level at 7.5+ 5 IRE
units if picture contains at least
10% black

Signal-to-Noise Ratio @25°C

50 dB at gamma 1,0 dB gain
8 MHz bandwidth, unweighted

55 dB at gamma 1,0 dB gain,
weighted

Auto Lens Drive Signal

Peak-average characteristic tracks
AGC adjustment to eliminate
AGCl/auto lens interaction.

Synchronization

EIA RS-170 crystal, 14.31818 clock
output (standard)

Genlock, external sync with crystal
or line lock back-up (jumper
selectable)

Phase adjustable line lock
(4830/4860 Series only)

External H & V drive

Power Requirements

AC/DC 12V +10%

AC/DC 24V +5%

AC 115/230V +10%, 50/60 Hz
with wall transformer for 4810

Power Consumption

4.2W

4830 Heater: 35W

4860 Heater: 50W

SPECIFICATIONS

4810 SPECIFICATIONS

ENVIRONMENTAL

Ambient Temperature Limits

Operating: -10 to 50 °C

(14 to 122 F)

Storage: -30 to 70 °C

(-22° to 157° F)
Humidity
Up to 95% relative humidity
Vibration (less lens)

5 to 60 Hz with 0.082 inch total
excursion (15 g’'s @ 60 Hz). From
60 to 1000 Hz, 5 g’s rms random
vibration without damage

Shock (less lens)

Up to 30 g’s in any axis under
nonoperating conditions,
MIL-E-5400T, paragraph 3.2.24.6

Altitude
Sea level to equivalent of

3,000m/10,000 feet (500mm/20
inches of mercury

MECHANICAL

Weight (less lens)
450 grams (15 ounces)
Dimensions
Please see dimensional drawings
Camera Mount
1/4 - 20 threaded holes
Lens Mount
"C" mount, 16mm format
Connectors
BNC connector - Video Out
Switchcraft TB4M - Lens Drive
Switchcraft TB3M - Power In
Hirose SR30-10R-6S - Auxiliary

4830 & 4860 SPECIFICATIONS

ENVIRONMENTAL

Ambient Temperature Limits
Operating:
-10 to 60°C(14to 140°F)
-40 to 60°C (-40 to 140° F)
with optional heater
Storage:
-30 to 70°C (-22 to 157°F)
Ambient Air Pressure
Two atmospheres (sea level) to
equivalent of 100,000 feet (3,000
meters), exceeding MIL-E-5400T
paragraph 3.2.24.2, Class 3
Humidity
Up to 100% relative humidity,
MIL-E-5400T paragraph 3.2.24.4.
Equipped with standard Schrader
tank valve (purge fitting) on
camera housing to allow camera to
be purged with dry nitrogen or
other moisture eliminators, and to
maintain housing interior at
approximately 5 psi.
Vibration — 4830
50 to 60 Hz with 0.020 inches total
excursion (3.5 g's @ 60 Hz). From
60 to 1,000 Hz, 3 g's rms random
vibration without damage
Vibration — 4860
0.03 inches total excursion from 5 to
30 Hz; peak random vibrations of
5 g's from 30 to 1,000 Hz without
damage or degradation
Shock
30 g’'s in any axis under non-
operating conditions per MIL-E-
5400T paragraph 3.2.24.6.

Air Contaminants
Withstands exposure to sand, dust,
fungus, and salt atmosphere, per
MIL-E-5400T, paragraph 3.2.24.7,
3.2.24.8, and 3.2.24.9
Explosion
MIL-E-5400T, paragraph 3.2.24.10
Acoustic Noise
Operates in extremely high acoustic
noise environment (150 dB), e.g.,
close proximity to high thrust
rocket engine
Underwater Operation
Camera operates to 60 feet in depth
(18 meters) with factory installed
connector option

MECHANICAL

Weight (less lens)
4832 —3 lbs.
4835 —4 Ibs
4860— 14 Ibs.
Type of Lens
A full range of C-mount fixed, auto-
iris, and zoom lenses is available.
Purge/Relief Fitting
Pressure relief valve (4860 only)
Pressurized Fitting
Standard Schrader Valve
Rear Plate Connectors
4830 — Bendix PT0O7C-14-18P
4860 — Bendix PT07C-20-39P
(Mating Connector Supplied. All
functions controlled through single
connector.)
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REAR VIEW
Model DIM. "A"
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4832 with ID gen 17.507444.50mm
4835 17.507444.50mm



4800 SERIES MONOCHROME CCD CAMERAS

48X

Housing
Options

General Purpose
3" Environmental
6" Environmental
UL Classified
Explosion Proof
CHX

N o W

X

Power
Options

12V ac/dc

24V acl/dc

115V ac, 60 Hz
(4810 Series
supplied with
ac wall adapter)

ORDERING INFORMATION

X X

Sync Optical Option
Options Filter Boards
2 Genlock 000 None 00 None
(Revert to 100 IR Filter *40 Bright Light
crystal) Limiter
3 Genlock *50 Source |.D
(Revert to linelock) Generator
4 Phase Adjustable *54 Source |.D.

Generator and

XX [ XXXX

Lens
Options
0000 None

Manual Iris Lens
(4810 Series Only)

ALO9 9mm, /1.4, 2/3"

AL12 12mm, f/1.4, 1"

AL16 16mm, f/1 4. 2/3"

AL25 25mm, /1.4, 1

X

Other
Options

L Low Temperature
Operation

For Sunshields
4830, use SS-300
4860, use SS-522

For Remote Control
Use 2380-090

Line Lock (4830
and 4860 ac
models only)

5 RS-170 Crystal

7 External H & V Drive

Bright Light
Limiter

AL50 50mm, /1.8, 1"
AL75 75mm, f/1.8, T

CA-246 (4830 cable)
CA-294 (4860 cable)
*4830/4860 only Auto Iris Lens

ES05 4.8mm, /1.8, 2/3"
ES08 8mm, f/1.4, 2/3"
ES12 12.5mm, f/1.4, 1"
ES16 16mm, f/1.4, 2/3"
ES25 25mm, /1.4, 1"
EH35 35mm, /1.4, 2/3"
ES50 50mm, /1.8, 1"
EH75 75mm, f/1.8, 1"

""Zoom Lenses
(4860 Series Only)
zo6J 6:1,11.5—10mm, /1.4, 2/3"
All models UL listed P06J 6:1 with presets, /1.4, 2/3 )
Z10H 10:1. 10—100mm,f/1.4,2/3
except 4835 and 4865 R
P10J 10:1 with presets, /1.4. 2/3"

** Available on 24V ac models only as an "ER".
Please consult factory for other lens selections.

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

SENSITIVITY
With IR Filter Without IR Filter
0.2 fc (2 lux)
0.07 fc (0.7 lux)
0.02 fc (0.2 lux)

0.02 fc (0.2 lux)
0.007 fc (0.07 lux)
0.002 fc (0.02 lux)

Full Video, AGC Off
80% Video, AGC On
30% Video, AGC On

Table 1

SPECTRAL RESPONSE MODULATION TRANSFER FUNCTION

Cohu, Inc., Electronics Division
5755 Kearny Villa Road ¢ San Diego, CA 92123 NS
Phone:(619)277-6700 < FAX: (619)277-6700 ELECTRONICS DIVISION

Printed in U.S.A
91-4 (3/92) March 1992



TWO-YEAR
WARRANTY!

MODEL 4810

The Model 4810 solid-state cameras are
ideal for applications that require both high
resolution and high sensitivity. High resolu-
tion pictures are attainable without geo-
metric distortion, lag or image retention.
The 2/3-inch format CCD (Charge
Coupled Device) image sensor of the
Model 4810 generates sensitivity that
closely matches standard silicon target
imaging tubes. These capabilities, along
with its inherent rugged design and min-
imal maintenance, make Cohu’s Model
4810 superior to existing CCD or tube
cameras.

Weighing just 15.5 ounces, the Model
4810 is suited for numerous applications
including machine vision, image process-
ing, robotics, process control and
microscopy.

Automatic gain control (AGC) is incorpo-
rated in Cohu’s Model 4810 to provide
high sensitivity for use in low-light areas.
The 4810 utilizes the frame transfer
method and over 365,000 picture ele-
ments to generate a high resolution image
with a contrast variation of <5%. Low
power consumption allows flexible system
integration and easy operation.

OPTIONS

* Synchronization
Genlock/Crystal
Genlock/Line Lock
Phase Adjust Line Lock
RS-170 Crystal
External H & V Drive

* IR Filter

Designed and manufactured in U.S.A.

SOLID-STATE

CCD MONOCHROME CAMERA

High Resolution and
High Sensitivity

Cobu Model 4810 Solid-State CCD Monochrome Camera

FEATURES

High Resolution
754(H)x488 (V) Picture Elements

High Sensitivity
(to ,007fc/.07 Lux)

Auto Black for Wide Dynamic Range
or Manual Adjustable

AGC with Peak-Average Adjustment
or Fixed Gain with Manual Adjustment

Zero Geometric Distortion
Selectable Gamma

No Lag or Image Retention
Low Power Consumption
Blemish-Free Sensor

Over 365,000 Picture Elements
Adjustable C Mount

APPLICATIONS

Machine Vision

Pattern Recognition

Non-Contact Measurement
and Inspection

Bar Code Reading

Image Processing

Robotics

Automated Visual Control

EMI Environments
Subways

High Voltage Areas

Linear Accelerators

NMR Units

Remote Piloted Vehicles

Land Based, Aircraft,
Submersibles

Microscopy

Medical Imaging

Security/Surveillance

Cohu, Inc./Electronics Division



4810 SERIES MONOCHROME CCD CAMERAS

ELECTRICAL

Imager
Single CCD using frame transfer
method
Pickup Area
8.8 x 6.6 mm (¥3-inch format)

Active Picture Elements
754(H) x 488(V) (frame transfer)

Cell Size
11.5pm(H)x27pm(V)
Resolution
Horizontal 565 TV lines
Vertical >350 TV lines
Sensitivity
2850 K faceplate illumination.
See Table | below.

Contrast Variation @25°C
<5% overall
Video Output
1.0V p-p @75 ohms, unbalanced
Gamma
0.5 or 1.0 jumper selectable
Gray Scale
Renders all shades of gray on EIA
TV resolution chart, 1956
AGC
6 dB variable gain (peak-average
adjustable)
Jumper selectable, On/Off.
Auto Black

Maintain set-up level at 7.5+ 5 IRE
units if picture contains at least
10% black

Signal-to-Noise Ratio @25°C

50 dB at gamma 1,0 dB gain
8 MHz bandwidth, unweighted

55 dB at gamma 1,0 dB gain,
weighted

Auto Lens Drive Signal

Peak-average characteristic tracks
AGC adjustment to eliminate
AGCl/auto lens interaction.

Synchronization

EIA RS-170 crystal, 14.31818 clock
output (standard)

Genlock, external sync with crystal
or line lock back-up (jumper
selectable)

External H & V drive

Power Requirements
AC/DC 12V +10%
AC/DC 24V 5%

AC 115/230V +10%, 50/60 Hz
with wall transformer

Power Consumption
4.2W

SPECIFICATIONS
ENVIRONMENTAL

Ambient Temperature Limits

Operating: -10 to 50 °C

(14° to 122° F)

Storage: -30 to 70 °C

(-22° to 157° F)
Humidity
Up to 95% relative humidity
Vibration (less lens)

5 to 60 Hz with 0.082 inch total
excursion (15 g’'s @ 60 Hz). From
60 to 1000 Hz, 5 g’s rms random
vibration without damage

Shock (less lens)

Up to 30 g’s in any axis under
nonoperating conditions,
MIL-E-5400T, paragraph 3.2.24.6

Altitude

Sea level to equivalent of
3,000m/10,000 feet (500mm/20
inches of mercury

Dimensions

Lens Mount

Connectors

SENSITIVITY
With IR Filter
Full Video, AGC Off 0.2 fc (2 lux)

80% Video, AGC On
30% Video, AGC On

0.07 fc (0.7 lux)
0.02 fc (0.2 lux)

Table 1

MECHANICAL

Weight (less lens)
450 grams (15 ounces)

Please see dimensional drawings
Camera Mount
/4 - 20 threaded holes

"C" mount, 16mm format

BNC connector - Video Out
Switchcraft TB4M - Lens Drive
Switchcraft TB3M - Power In
Hirose SR30-10R-6S - Auxiliary

Without IR Filter

0.02 fc (0.2 lux)
0.007 fc (0.07 lux)
0.002 fc (0.02 lux)



ADJUSTABLE "C" MOUNT
LENS ADAPTER

FRONT VIEW

NOTE: ALL DIMENSIONS IN INCHES AND (CM).

SPECTRAL RESPONSE

RESPONSIVITY
VS
WAVELENGTH OF INCIDENT LIGHT

DIMENSIONS

Figure 1

VIDEO
BNC CONNECTOR

LENS

SWITCHCRAFT
CONNECTOR
P/N TB4M

POWER
SWITCHCRAFT
CONNECTOR
P N TB3M
AUX

HIROSE CONNECTOR
P'N SR30-10R-6S

(USED WITH SYNC/GENLOCK ONLY)

REAR VIEW



MODEL 4810 SOLID-STATE MONOCHROME CCD CAMERA

481X

Power Options

2 12Vac/dc *2
4 24V ac/dc

5 115V ac, 60 Hz) ‘3
Note: 12V and 24V models 5
include power mating *7

connector. Model 4815 is the
same as Model 4812 with an

external 12V de power pack.

ORDERING INFORMATION

X XXX

Sync Options Optical Filter
Genlock 000 None
(Revert to crystal) 100 IR Filter
Genlock

(Revert to linelock)
RS-170 Crystal
H & V Drive

* Includes Genlock, line lock,
external H & V drive, and

clock output

Warranty: Two years on CCD cameras; one year on lenses.

POWER OPTIONS

The Model 4810 camera requires AC or
DC 12V or 24V input power. For operation
from a 115/230 VAC 50/60 Hz power source,
an optional AC power pack is available.

OPTICAL FILTER

The Model 4810 is designed to be IR
sensitive. For use in applications with
undesirable IR conditions, the optional IR
filter will cut off at 650nm.

LENS OPTIONS

In addition to the lenses listed above, Cohu
provides a complete selection of lenses for
specialized applications. Our applications
engineers will help you determine the proper
field-of-view, focal length, lens speed
(f-stop), and size (image sensor format) for
your application.

ADVANCED

hotoey,

4810 Series (10/96) Printed in USA

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

OPTIONAL FEATURES

SYNC OPTIONS

The standard sync board contains a
RS-170 crystal-controlled oscillator to gen-
erate a 14.31818 MHz reference frequency.
A sync generator IC shapes the repetitive
timing pulses used to control the movement
of charge frames on the sensor board. This
board also contains circuits to generate
blanking, clamp, and sync pulses. These
signals combine with the video signal on the
video board to produce composite mono-
chrome video.

The genlock board contains additional
circuits to receive external input signals,
including composite video, composite sync,
and horizontal and vertical drive. These
inputs are processed and supplied as refer-
ence signals to the genlock oscillator. In the
absence of an externally applied signal, the
camera is either crystal locked or line locked,
depending on the position of the crystal/line
lock jumper. In the Line-Lock Mode, the
camera synchronizes to an external 60 Hz
reference derived from the AC power line. In
the RS-170 Crystal Mode, the internal crystal-
controlled oscillator provides back-up. The
H and V Drive Input option allows the
camera to synchronize to externally supplied
horizontal- and vertical-drive signals.

5755 Kearny Villa Road « San Diego, CA 92123
Phone:(619) 277-6700 « FAX: (619) 277-0221

/ XXXX

Lens Options

0000 None

Manual Iris Lenses
ALO9 9mm, /1.4, 2/3"
AL12 12.5mm, f/1.4, 1"
AL16 16mm, f/1.4, 2/3"
AL25 25mm, /1.4, 1"
AL50 50mm, /1.4, 1"
AL75 75mm, /1.8, 1"

Auto Iris Eenses
ES08 8mm, f/1,4, 2/3"
ES12 12.5mm, f/1.4, 1"
ES16 16mm, /1.4, 2/3"
ES25 25mm, f/1.4. 1"
ES50 50mm, /1.8, 1"
EH75 75mm, f/1.8. 1"

* Auto iris lenses require lens
connector P/N 1310356-104,
which must be ordered separately
when customer supplies own lens.

SPECIAL FEATURES

Cohu welcomes the opportunity to provide
special features to better serve your particu-
lar application. Some examples of special
features include a 10dB S/N increase for
60dB total signal-to-noise ratio; custom
painting, silk screen and logo; remote head
with 6' cable; imager faceplate removal for
laser applications; imager tilt with customer-
specified degree; and special connector pin
configurations. Please contact Cohu for
other special features.

Cohu, Inc./Electronics Division



MICROLENS SENSOR
TECHNOLOGY!

4971 0 SERIES

The 4910 Series High Perform-
ance Monochrome 1/2" CCD Cam-
eras from Cohu offer high
resolution and high sensitivity for
use in a broad range of secu-
rity/surveillance, scientific, and in-
dustrial video applications.

The 4910 Series cameras fea-
ture a 1/2"-format on-chip mi-
crolens sensor, which reduces
dark current, lag, and blooming,
while improving dynamic range
and spectral characteristics. For
video applications prone to streak-
ing problems, a 1000:1 overload
capability allows transmission of
clear video signals even when
bright incidental light is present in
the scene.

The 4910 Series design also
incorporates a removable trim
plate for side panel access to con-
trols such as gamma, electronic
shutter, and gain.

Available in RS-170 and CCIR
models, the 4910 Series cameras
feature 26 dB of AGC for high sen-
sitivity in low light-level applica-
tions. They are rugged, yet
lightweight and compact, making
them ideal for easy system integra-
tion. And 4910 Series cameras
are backed by a full two-year war-
ranty.

A leading U.S. manufacturer
of closed circuit video cameras
and systems for more than 40
years, we welcome requests for
special products and complete
CCTV systems.

APPLICATIONS

« Security/Surveillance
Military Installations
Nuclear Power Plants
Hazardous Waste Management
Traffic Management
Airports
Mass Transit Systems
Radar Tracking Systems

* Image Processing
* Machine Vision
* Process Control
* Quality Control
« Image Analysis

Designed and Manufactured in U.S.A.

HIGH PERFORMANCE
MONOCHROME CCD CAMERA

High Resolution

1/2" On-Chip-Microlens Interline "Ransfer

Cohu 4910 Series Monochrome 1/2" High Performance Interline Transfer CCD Camera

FEATURES AND BENEFITS

« High Resolution — for better
definition, error-free results

e Side-Panel Controls provide
convenience and precision

e 1/2" On-chip-microlens Interline
Transfer Imager virtually eliminates
overload streaking, improves
dynamic range

« Eight-Speed Electronic Shutter
reduces blurred images of fast-
moving objects

* High Sensitivity permits operation
over a broad range of light levels

« Choice of Synchronization
Options for greater versatility

« High Signal-to-Noise Ratio for
clear, noise-free video

* Asynchronous Reset provides
random vertical reset capability for
production line applications

« Optional Electronic Iris
automatically controls
exposure from 1/60 sec. to 1/15,000
sec.

* Blemish-Free Imager — no dead
pixels

Made in U.S.A. — direct factory
support

1000:1 Overload Capability permits
incidental light overloads up to ten
times that of other CCD cameras

No Lag or Image Retention —
provides fast, clean, precise images

Zero Geometric Distortion for
consistent corner-to-corner linearity

26 dB AGC for increased sensitivity
at low light levels

Optional IR Filter

"C" or "CS" Lens Mount expands
your choice of lenses

Top or Bottom Mounting for easy
installation

State-of-the-Art Design and
Construction for total, solid-state
reliability and long life

Choice of RS-170 or CCIR Models
Two-Year Warranty

Cohu, Inc./Electronics Division



Full Video, No AGC
80% Video, AGC On

30% Video, AGC On

ELECTRICAL

Image Area

6.4 x 4.8 mm (corresponding to

1/2" image tube)

Active Picture Elements

RS-170: 768H x 494V

CCIR: 752H x 582V

Imager Type

On-chip microlens sensor interline

transfer CCD

Cell Size

RS170: 8.4 x 9.8 microns

CCIR: 8.6 x 8.3 microns

Resolution

RS170: 580 horizontal TVL,
>350 vertical TVL

CCIR: 560 horizontal TVL
450 vertical TVL

Sensitivity (faceplate) @2850 K

Please see Table 1.

Electronic Shutter

Eight steps from 1/50 or 1/60 to
1/10,000 second (1/50 or 1/60,
1/125, 1/250, 1/500, 1/1,000,
1/2,000, 1/4,000, 1/10,000 second)

Integration

Integration period controllable
through external input pulse

Grab pulse output

Field (/60 or Vsosecond) or Frame
(/30 or /25 second) integration
selected by internal jumper

Video Output

1.0V p-p @75 ohms, unbalanced

Gamma

variable 0.45 to 1.0

AGC
26 dB, variable gain
Signal-to-Noise Ratio
>56 dB at gamma 1, gain 0 dB
38 dB at gamma 1, AGC On
Auto Lens
Separate lens video ratio tracks
AGC peak/average adjustment
to eliminate AGC/auto lens
interaction
Power: +15V, 35 mA maximum
Synchronization
Genlock, revert to variable phase
line lock with zero crossing
detector
Genlock, revert to crystal
Crystal Lock
H &V Drive
Asynchronous Reset
Internal Clock Speeds
RS170: 28.6363 MHz
CCIR: 28.375 MHz
Power Requirements
12V ac or de (standard)
24V ac or de (optional)
115V ac (optional on RS-170
models, includes wall
transformer and connector)
230V ac (optional on CCIR
models, includes wall
transformer and connector)
4.2 watts de power consumption
LED Power Indicator, Green

SENSITIVITY

Full Spectrum

Table 1

0.065 fc (0.65 lux)
0.002 fc (0.02 lux)

0.0004 fc (0.004 lux)

With IR Filter

0.25 fc (2.5 lux)
0.01 fc (0.1 lux)

0.0015 fc (0.015 lux)

This model has been tested and found to comply within the FCC limits for Class "B."

4910 HIGH PERFORMANCE MONOCHROME CCD CAMERA

MECHANICAL

Dimensions (less lens)
Please see Figure 1.
Weight (less lens)
18.5 ounces (0.52 kg)
Lens Mount
"CS" mount, 16mm format
"C" mount with adapter (furnished)
Camera Mounts
1/4 - 20 threaded holes, top and
bottom
Connectors
Video (BNC)
Power (2 circuit screw terminal)
Lens (3 pin Mini-DIN)
External Sync (8 pin DIN)
Pin 1. External Vertical Trigger In
Pin 2. External Sync/Horizontal
Trigger In
Pin 3. Grab Pulse Out (-)
Pin 4. Ground
Pin 5. Ground
Pin 6. Vertical Reset In
Pin 7. Grab Pulse Out (+)
Pin 8. Integrate Input

ENVIRONMENTAL
Ambient Temperature Limits
Operating: -20 to 60°C (-4 to 140°F)
Storage: -30to 70C (-22 to 187°F)

Humidity
Up to 95% relative humidity

Vibration

Sine vibration from 10 to 2,000 Hz,
5G peak, all 3-axis, 1/2 hour per
axis per MIL-E-54007, para.
3.2.24.5.1.2, fig. 2, curve llIA.
Random vibration from 10-2,000
Hz, 11G RMS all 3-axis, 1/2 hour
per axis, meets MIL-E-5400T, para
3.2.24.5.1,2A, category 6.

Shock

Up to 15 G in any axis under
nonoperating conditions.



4910 SERIES DIMENSIONS
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Figure 1

L ___SIDE PANEL CONTROLS _

An easily removable trim plate allows access to the following side-panel controls:

Electronic Iris ON/OFF
Eight-Step Shutter Timing
AGC Peak/Average

Gain

AGC ON/OFF

Gamma

Black Level



4910 SERIES HIGH PERFORMANCE MONOCHROME CCD CAMERA

ORDERING INFORMATION

491X — X X X X/ XX XX

Power Options Sync Options Optical Filters Options Module Options  Lens Options

12V ac or de 2 Genlock (revert 0 None 0 None (Standard 0 None. Manual Iris, CS Mount
230V ac, 50 Hz, to crystal) RS-170 1 IR Filter TV Rate) A003 3.7mm, f/1.6, 1/2"
with ac wall 3 Gewndock (Non-removable) 1 Frame Mode A006 6mm, f/1.4, 1/2"
adapter to variable 3 Electronic fris A013 12mm, f/1.4, 1/2"
(COIR Models) phase line lock)
24V ac or de RS-170 * Electronic Iris Manual Iris, C Mount
115V ac, 60 Hz, 4 Asynchronous option is designed *ALO4 4.5mm, /2.0,
with ac wall Reset RS-170 for use with manual 2/3"
adapter 5 Genlock (revert iris lenses only. With *ALO8 8mm, /1.4, 2/3"
(RS-170 Models) to crystal) CCIR this option, the AL16 16mm, f/1.4, 2/3"
6 Genlock (revert camera operates in AL25 25mm, /1.4, 1"
to variable phase the field integration AL50 50mm, f/1.4, 1
line lock) CCIR mode. Use of the AL75 75mm, /1.8, 1"
7 Asynchronous electronic iris * Wide Angle
Reset CCIR defeats electronic

Genlock can be
composite sync
or separate H &
V Drive

shutter positions

COHU RESERVES THE RIGHT TO CHANGE SPECIFICA TIONS WITHOUT NOTICE.

ADVANCED
VIDEO
TECHNOLOGY

Made in the U.S.A.

4910 Series - Printed in U.S.A.- 5/96

5755 Kearny Villa Road « San Diego, CA 92123
Telephone: (619) 277-6700 « FAX: (619) 277-0221

Auto Iris, CS Mount

EHO4 3.7mm, /1.6,
1/2"

EHO6 6mm, f/1.4, 1/2’

EH13 12mm, /1.4, 1/2"

Auto Iris, C Mount
ES04 4.2mm, /1.8, 1/2"
ESO5 4.8mm, /1.8, 2/3"
ES08 8mm, f/1.4, 2/3"
ES12 12.5mm, f/1.4,
2/3"

16mm, /1.4, 2/3"
25mm, /1.4, 1
35mm, /1.4, 2/3"
ES50 50mm, /1.4, 1"
EH75 75mm, f/1.8, 1"
Please consult

factory for Other lens

ES16
ES25
EH35

Cohu, Inc./Electronics Division



The 4940 Series High Perform-
ance Monochrome Environmental
CCD Cameras from Cohu combine
advanced video technology and rug-
ged reliability for peak performance
in harsh-environment security/sur-
veillance applications.

The 4940 Series cameras feature
a high-sensitivity on-chip microlens
interline transfer imager, which re-
duces dark current, lag, and bloom-
ing while improving dynamic range
and spectral characteristics. For
video applications prone to streak-
ing problems, a 1000:1 overload ca-
pability allows transmission of clear
video signals even when bright inci-
dental light is present in the scene.

The 4940 Series High Perform-
ance Monochrome CCD Cameras'
4.5" sealed and pressurized environ-
mental housing provides maximum
protection against rain, snow, dust,
humidity, chemical pollutants, ex-
treme temperatures, and other haz-
ards.

Optional features include a fiber
optic transmitter and a programma-
ble source ID generator. An internal
heater for low temperature operation
is standard on all 115V models.

The 4940 Series High Perform-
ance CCD cameras are backed by
a full two-year warranty. Cohu wel-
comes requests for special products
and complete CCTV systems.

APPLICATIONS

< Intelligent Vehicle-Highway
Systems/Traffic Management

* Mass Transit Systems

e Security/Surveillance

+ Military Installations

* Airports

* Industrial Process Monitoring
* Nuclear Power Plants
 Hazardous Waste Management
 Radar Tracking Systems

Cohu 4940 Series High Performance Monochrome Environmental CCD Camera

FEATURES AND BENEFITS

Sealed, Pressurized

Environmental Housing
protects against harsh
environmental conditions

On-Chip Microlens Interline

Transfer Imager improves
sensitivity, virtually eliminates
overload streaking, and improves
dynamic range.

High Resolution — for better
definition, error-free results

High Sensitivity permits
operation over a broad range of
light levels.

Choice of Synchronization
Options for greater versatility
High Signal-to-Noise Ratio for
clear, noise-free video

Optional Fiber Optic
Transmitter and Source |.D.
Generator

Designed and Manufactured in U.S.A.

Made in U.S.A. — direct factory
support

Two-Year Warranty

Internal Heater for low temperature
operation

1000:1 Overload Capability
permits incidental light overloads up
to ten times that of other CCD
cameras.

No Lag or Image Retention —
provides fast, clean, precise images

Zero Geometric Distortion for
consistent corner-to-corner linearity

26 dB AGC for increased sensitivity
at low light levels

Optional IR Filter

"C" or "CS" Lens Mount expands
your choice of lenses.

State-of-the-Art Design and
Construction

Cohu, Inc./Electronics Division



4940 SERIES HIGH PERFORMANCE MONOCHROME CCD CAMERA

SPECIFICATIONS

ELECTRICAL
Image Area AGC
6.4 x 4.8 mm (corresponding to /2" 26 dB, variable gain
image tube) Signal-to-Noise Ratio

Active Picture Elements
RS-170: 768H x 494V
CCIR:752H x 582V
Imager Type
On-chip microlens sensor interline
transfer CCD

Cell Size

RS170: 8.4 x 9.8 microns
CCIR: 8.6 x 8.3 microns

Resolution
RS170: 580 horizontal TVL, 350 ver-
tical TVL
CCIR: 560 horizontal TVL, 450 verti-
cal TVL

Sensitivity (faceplate) @2850 K
Please see Table 1.

Electronic Shutter
Eight steps from 1/50 or 1/60 to
1/10,000 second (1/50 or 1/60,
1/125, 1/250, 1/500, 1/1,000,
1/2,000, 1/4,000, 1/10,000 second)

Video Output
1.0V p-p @75 ohms, unbalanced

Gamma
Variable 0.45 to 1.0

* Please see "Standard Features" box on
back cover

>56 dB at gamma 1, gain 0 dB
38 dB at gamma 1, AGC On

Auto Lens
Separate lens video ratio tracks
AGC peak/average adjustment to
eliminate AGC/auto lens interaction
Power: +15V, 100 mA maximum

Synchronization

Genlock, revert to variable phase ad-
justable line lock with zerocrossing
detector

Genlock, revert to crystal

Crystal Lock

Internal Clock Speeds
RS170: 28.6363 MHz
CCIR: 28.375 MHz

Power Requirements
12V ac, 50/60 Hz
24V ac, 50/60 Hz
115V ac, 50/60 Hz
230V ac, 50/60 Hz

Power Consumption (by module)
4.2 watts camera

40 watts heater

1.5 watts lens

SENSITIVITY

Full Video, No AGC
80% Video, AGC On

30% Video, AGC On

Full Spectrum
0.065 fc (0.65 lux)
0.002 fc (0.02 lux)

0.0004 fc (0.004 lux)

With IR Filter
0.25 fc (2.5 lux)
0.01 fc (0.1 lux)

0.0015 fc (0.015 lux)

Table 1

This model has been tested and found to comply within the FCC limits for Class "B."

MECHANICAL

Dimensions
Please see Figure 1,

Weight (less lens)
10.8 pounds, (4.9 kg)

Lens Mount
"CS’" mount, 16mm format
“C" mount with adapter (furnished)

Housing Mount
1/4-20 threaded holes

Connectors
Please see Figure 1.

ENVIRONMENTAL

Ambient Temperature Limits
Operating:
-20 to 60 °C (-4 to 140 °F);
-40 to 60 °C (-40 to 140 °F) with
heater
Storage:
-30to 70 °C (-22 to 157 °F)

Humidity
Up to 100% relative humidity
Vibration
Sine vibration from 5 to 60 Hz with
0.082 inches total excursion (15
g's @ 60 Hz). Random vibration

from 60 to 1,000 Hz, 5 g's rms
(0.027g2/Hz without damage.

Shock (less lens)
Upto 15 g's, 11ms, in any axis un-
der nonoperating conditions,
MIL-E-5400T, paragraph 3,2.24.6

Altitude
Sea level to equivalent of
3,000m/10,000 feet (508mm/20
inches of mercury)

Air Contaminants
Withstands exposure to sand, dust,
fungus, and salt atmosphere, per
MIL-E-5400T, paragraph 3.2.24.7,
3.2.24.8, and 3.2.24.9

Explosion
MIL-E-5400T, paragraph 3.2.24.10

Acoustic Noise
Can withstand environments
greater than 150 dB continuously

for 30 minutes

EMI

FCC rules, Part 15, Subpart J, for
Class A devices

Shock
Up to 15 g's in any axis under non-
operating conditions, MIL-E-
5400T, paragraph 3.2.24.6



4940 SERIES DIMENSIONS

NOTE: DIMENSIONS IN INCHES (MM)

Pin
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CONNECTOR CONFIGURATIONS

Function
12/24V ac in
Reserved for Position Reference Return

75 £2 Sync Termination

Reserved for Focus Position

Video Ground

Video Out

Ground (Overall Cable Shield)
External Sync In

Ground (Sync Coax Shield)

Ground (Lens Conductors Shield)
Zoom In

Focus In

Iris In

Ground (Zoom, Focus, Iris Common)
115V ac Camera Power, 60 Hz, Low
115V ac Camera Power, High

AC Ground

Reserved for Zoom Position

Ground

Reserved for Position Reference
Auto/Manual Iris Select

12/24V ac In

RXD (Programmable ID Generator)
Ground

TXD (Programmable ID Generator)
TXD (Programmable ID Generator)
Ground (Programmable ID Generator)
Heater Power, 115V ac Low

RXD (Programmable ID Generator)
Heater Power, 115V ac High

Figure 1

PHASE
LINE-LOCK SWITCH

PROGRAMMABLE SOURCE ID GENERATOR

The optional Programmable Source ID Generator
is a built-in electronic circuit which allows written
messages to be superimposed over images dis-
played on CCTV monitors. Using a computer and
RS-422 serial communication, a user types mes-
sages that will then appear on the monitor. Text is
made up of block letters 28 horizontal TV lines in
height. The letters are white with a black outline
for maximum legibility. There are two modes of op-
eration, as follows:

1. ID Mode: Up to two lines of text (24 charac-
ters per line, including spaces) can be stored in
non-volatile memory. Text can be placed at the
top or bottom of the monitor screen, and can be
updated from a computer or a dumb terminal, mak-
ing this a real-time updatable programmable ID
generator. Stored text, which typically provides in-
formation such as the location of individual cam-
eras in multi-camera systems, will be continuously
displayed until it is updated.

2. Menu Mode: In this mode, up to 12 lines of 24
characters can be entered into volatile memory
without affecting data stored in the ID Mode. A
computer is required to enter data in this mode.

Special cables or connectors are available for
programming the Programmable Source ID Gener-
ator. Please consult factory for details.



4940 SERIES HIGH PERFORMANCE MONOCHROME CCD CAMERA

494X

Power
Options

2 12Vac, 50/60 Hz
3 230V ac, 50/60 Hz

4 24V ac, 50/60 HZ
5 115V ac, 50/60 Hz

* Heater for Low
Temperature Operation
is standard on 115V
models. Heater on 12V
and 24V models is a
special order feature.
Please consult factory.

"Please consult factory
for availability.

N

w

a

ORDERING INFORMATION

>< X X
Sync Optical Camera
Options Filters Options
& Video For-
mat
RS-170 Genlock 0 None 0 Standard TV Rate 0

(revert to crystal ) (Field Integration

-

1 IR Filter (non-
RS-170 Genlock removable)
(revert to phase

adjustable line lock)

N}

w

CCIR Genlock
(revert to crystal)
CCIR Genlock

(revert to phase
adjustable line lock)

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

NOTES ON STANDARD FEATURES

Electronic Shutter:
ter speeds or the number of integration fields, and
enable or disable the external ON/OFF control of

Internal switches select shut-

r

the internally-selected shutter or integration mode.
These switches are set at the factory prior to seal-

ing and pressurizing the environmental housing.
The standard factory settings disable the external
ON/OFF control and provide 1/60 second shutter
speed. The switches can be set differently at the
factory to customer specifications, or in the field by

—

RELATIVE RESPONSE

removing the camera from the housing.

AGC Peak/Average adjustment is made via an in-
ternal control, which is set at 0.45 at the factory 40 500
prior to sealing and pressurizing the environmental
enclosure. Customer may specify different setting.

? %CED
Made |n0thg%YSA

1SO-9001 Certified
Cohu, Inc./Electronics Division
5755 Kearny Villa Road < San Diego, CA 92123
Telephone: (619) 277-6700 « FAX: (619) 277-0221

4940 Series - Printed in U.S.A. - 5/96

X /

Module
Options

None
Fiber Optic Transmitter

Programmable ID.
Generator

Programmable 1.D.
Generator and Fiber
Optic Transmitter (See
notes on page 3.)

XXXX

Lens
Options

Auto Iris, CS Mount
EH043.7mm, /1.6, 1/2"
EHO66mm, /1.4, 1/2"
EH1312mm, /1.4, 1/2"

Auto Iris, C Mount
ES044.2mm, /1.8, 1/2"
ESO05 4.8mm, /1.8, 2/3"
ES078mm, f/1.4, 2/3"
ES088mm, f/1.4, 2/3"
ES1212.5mm, /1.4, 2/3"
ES1312mm, /1.2, 1/2"
ESi1616mm, f/1.4, 2/3"
ES2525mm, f/1.4. 1"
EH3535mm, f/1.4, 2/3"
ES5050mm, f/1.4, 1"
EH7575mm, f/1.8, |

Zoom Lenses
Z06R6:1, f/1.0, 1/2"
*PO6R6:1, /1.0, 1/2"
z10s 10:1, f/1.2, 1/2"
*P10s 10:1, f/1.2, 1/2"
*t.ote: These lenses
include follower pots.

Please consult factory for
other lens selections.

SPECTRAL RESPONSE

SENSOR SPECTRAL RESPONSE

600 700
WAVE LENGTH (NM)

1000

Cohu, Inc./Electronics Division



FIRST GENERATION INTENSIFIED

TECHNOLOGY

MONOCHROME CCD CAMERA

Designed for reliable, long-life op-
eration in applications characterized
by low light levels, the 5510 Series
first generation intensified CCD cam-
era provides a number of advan-
tages over SIT cameras traditionally
used for LLL applications.

The 5510 Series Intensified CCD
(ICCD) camera uses a first genera-
tion image intensifier which is fiber-
optically coupled to the CCD image
sensor to provide clear images, even
when a scene illumination is ex-
tremely limited.

When compared to high-mainte-
nance SIT cameras, the 5510 Series
ICCD camera offers significantly
greater dependability because the
camera employs a solid-state CCD
image sensor. The camera is also
smaller, consumes less power, and
exhibits less lag than an SIT camera.

The 5510 camera is available in
standard, as well as in sealed, pres-
surized environmental housings.

Designed and manufactured in the
U.S.A., the 5510 Series is the ideal
camera for economical, reliable, low
light level video requirements.

Cohu 5510 Series Intensified Monochrome CCD Camera

ATURES AND BENEFITS applications
= High Sensitivity improves + High Resolution for sharper = Security/Surveillance
image in low light levels. images. Airports
* Low Lag for fast, clean,  Auto Black for contrast Mass Transit
precise images. enhancement. Power Plants _
< High Signal-to-Noise Ratio = Adjustable C Mount for maximum Ml_lltary Installations
provides better dynamic range adaptability. = Microscopy
« Low Power Consumption for - Suitable Replacement for SIT = Medical Imaging
flexible system integration, Cameras e Machine Vision
3_nergy savings, and minimal « RS-170 and CCIR Models - Image Processing
Issipation. - Solid State Design for long life
e Selectable AGC allows better and reliability.
contr_o_l under varying light * Available in sealed, pressurized
conditions. - - -
. ) environment-resistant housings
* Made in U.S.A. - direct factory for for use in outdoor and hostile
support. environments.

Designed and manufactured in U.S.A. Cohu, Inc./Electronics Division



SPECIFICATIONS

ELECTRICAL

IMAGE INTENSIFIER
18 mm, Gen 1, electrostatic
demagnifying 1‘ input image
format
Geometric Distortion

< 6%within a circle not to exceed
picture height

Spectral Response
S25

IMAGER

Frame transfer CCD, 1/2" format

Active Picture Elements
RS-170: 739(H) x484(V)
CCIR: 699(H) x 576(V)

Cell Size
RS-170: 8.5pm(H) x 19.5pm(V)
CCIR: 9.2pm(H) x 16.8pm(V)

GENERAL

Resolution (TV lines)
RS170: 480 horizontal, 350 vertical
CCIR: 460 horizontal, 400 vertical
Sensitivity
2854 K faceplate illumination.
80% video: 0.00005 fc. No
AGC: 5x10 '4. With 6dB gain: 2.5
x 104
Usable picture: 0.000015 fc at
30% video
Gamma
0.5 or 1.0 jumper selectable

Auto Black

Maintain set-up level at 7.5+ 5 IRE
units if picture contains at least
10% black

Signal-to-Noise Ratio @25°C

42 dB, unweighted, with AGC off

and high voltage low, at .005 fc

faceplate illumination (typical)
AGC

>20 dB, jumper selectable on/off
Auto Lens Drive Signal

Peak-average characteristic
tracks AGC adjustment to
eliminate AGC/auto lens

interaction

Synchronization

EIA RS-170 crystal. 14.31818 MHz
(or CCIR crystal 13.375 MHz)
clock output (standard)

Genlock, external sync with
crystal or zero crossing linelock
back-up (jumper selectable)

Linelock

External H & V drive

Video Output
1.0 V p-p @75 ohms, unbalanced

Power Requirements
AC or DC 12V £10% or 24V *10%

AC 115V £10% or 230V +10% with
wall transformer
Printed in U S A

90-04 (10/91)
May 1993

FAX: (619)277-0221 -«

1 " ' |

_ ENVIRONMENTAL

Ambient Temperature Limits
Operating: -10 to 50 °C
(14° to 122° F)
Storage: -30 to 60 °C
(-22° to 140° F)
Altitude
Sea level to equivalent of

3,048m/10,000 feet (508mm/20
inches of mercury)

Humidity
Up to 95% relative humidity

Housing Power Sync Options
Options
1 General Purpose 2 12V ac/0c.60Hz 2 Genlock/Crystal 0 None
3230V ac. 50 Hz 3 Genlock/Linelock
NOTE 4 24V ac/dc.60Hz 7 External H& V

6’ environmental 5 115V ac.60Hz Dnve/Crystal

housings available
as special option
Please consult
factory

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE

SYNC OPTIONS

The genlock board contains circuits to
receive external input signals, including
composite video, composite sync, and
horizontal and vertical drive. These in-
puts are processed and supplied as ref-
erence signals to the genlock oscillator.
In the absence of an externally applied
signal, the camera is either crystal-
locked or line locked, depending on the
position of the crystal/linelock jumper.
In the Linelock Mode, the camera syn-
chronizes to an external 50 or 60 Hz ref-
erence derived from the AC power line.
In the Crystal Mode, the internal crystal-
controlled oscillator provides back-up.
The H & V Drive Input Option allows the
camera to synchronize to externally
supplied horizontal- and vertical-drive
signals.

5755 Kearny Villa Road ¢ San Diego. CA 92123
Telephone: (619)277-6700 « TWX: 910-335-1244

Optical Filter

mechanical

Weight (less lens)
Less than 2.5 Ibs

Dimensions
11.78" (L)x 2.30" (W)x 2.72" (H)

Lens Mount
"C" mount

Connectors
BNC connector - Video Out
Switchcraft TB4M - Lens Drive
Switchcraft TB3M - Power In
Hirose SR30-10R-7S - Auxiliary

Camera Mount
1/4-20 threaded holes

X X [ XXXX

Option Boards Format Lens Options

00 None 0 RS-170 (EIA) 0000 None
5 CCIR Auto Iris ND (T-1500)
Spot
EH12 12 5mm, f/1 4
EH25 25mm. f/1 4
EH50 50mm. f/1 4
EH75 75mm. f/1 8

Please consult
factory for other lens
selections

Cohu, Inc./Electronics Division



6310 SERIES

Cohu’'s 6310 Series Monochrome
CCD cameras are high performance
cameras which employ a unique high
resolution frame transfer imager to
provide an economical alternative to
comparably priced cameras with
much lower resolution and sensitivity.
They provide high resolution pictures
without geometric distortion, lag, or
image retention, and sensitivity com-
parable to that of standard silicon tar-
get image tube cameras. These
performance features, along with
rugged design and low maintenance,
make 6310 Series cameras an excel-
lent value for a wide range of
security/surveiHance applications.

Weighing just 15 ounces, 6310
Series cameras feature 20 dB Auto-
matic Gain Control (AGC) to provide
high sensitivity in varying light condi-
tions.

As with all Cohu CCD cameras,
6310 Series cameras are designed
and manufactured in the U.S.A, and
are backed by a two-year warranty.
For assistance in selecting the
proper camera for your application,
please call Cohu at (619) 277-6700
and ask to speak with one of our ex-
perienced Applications Engineers.

RS-170 MONOCHROME
1/2" CCD CAMERA

High Resolution
High Sensitivity

Cohu 6310 Series Monochrome CCD Camera

FEATURES AND BENEFITS

High Resolution with Z?" format
frame transfer image sensor with
over 350,000 active picture
elements

High Sensitivity improves image
in low light levels

Zero Geometric Distortion for
consistent corner-to-corner
linearity

No Lag or Image Retention for
fast, clean, precise images

Wide Range of Options for
flexible system integration

Low Power Consumption for
flexible system integration,
energy savings, and minimal
dissipation

20 dB AGC with Peak-Average
Adjustment for clear images in
varying light conditions.

High Signal-to-Noise Ratio
provides better dynamic range

Auto Black for contrast
enhancement

Quality, State-of-the-Art Design
and Construction for total,
solid-state reliability and long life

IR Sensitive for use in IR
applications.

Over 350,000 picture elements

Made in U.S.A. — direct factory
support, parts availability

Two-Year Warranty

Designed and manufactured in U.S.A.

APPLICATIONS

* Security/Surveillance
Government Facilities
Environmental Monitoring
Power Plants
Banks
Retail Stores
Unmanned Storage Facilities
Parking Garages
Office Buildings
Correctional Facilities

* Transportation Safety and
Control
Bridges and Tunnels
Mass Transit
Airports and Train Stations
Fare Collection Points

* Teleconferencing
* Image Processing

COHUuU

Cohu, Inc. | Electronics Division

mnmn



6310 SERIES RS-170 MONOCHROME 1/2" CCD CAMERA

SPECIFICATIONS

ELECTRICAL
Imager Auto Black
Single CCD using frame transfer Maintain set-up level at 7.5+ 5 IRE
method units if picture contains at least
Pickup Area 10% black

6.4 x 4.8 mm (1/2-inch format)
Active Picture Elements

739(H) x 484(V) (frame transfer)
Cell Size

8.5pm(H) x 19.5pm(V)
Resolution

Horizontal 550 TV lines

Vertical >350 TV lines
Sensitivity

2850 K faceplate illumination.

See Table 1.
Contrast Variation @ 25 C

<15%
Video Output

1.0 V p-p @75 ohms, unbalanced
Gamma

0.5 or 1.0 jumper selectable
AGC

Jumper selectable, On/Off.

Peak-average adjustable 20 dB

Power Consumption

4.2W

Signal-to-Noise Ratio

56 dB at gamma 1, AGC off

8 MHz bandwidth, unweighted
Auto Lens Drive Signal

Peak-average characteristic tracks
AGC adjustment to eliminate
AGCl/auto lens interaction.

Synchronization

EIA RS-170 crystal, 14.31818 clock
output (standard)

Genlock, external sync with crystal
line lock back-up (jumper
selectable)

External H & V drive

Power Requirements

AC/DC 12V +10%

SENSITIVITY

With IR Filter

Full Video, AGC Off

90% Video, AGC On

Usable Picture (30%
Video, AGC On)

0.40 fc (4.0 lux)
0.036 fc (0.36 lux)
0.0012 fc (0.012 lux)

Without IR Filter

0.03 fc (0.3 lux)
0.0027 fc (0.027 lux)
0.0009 fc (0.009 lux)

ENVIRONMENTAL

Ambient Temperature Limits

Operating: -10 to 50 °C

(14° to 122° F)

Storage: -30 to 70 °C

(-22° to 158° F)
Humidity
Up to 95% relative humidity
Vibration (less lens)

5 to 60 Hz with 0.082 inch total
excursion (15 g’'s @ 60 Hz). From
60 to 1000 Hz, 5 g's rms random
vibration without damage

Shock (less lens)

Up to 30 g’s in any axis under
nonoperating conditions,
MIL-E-5400T, paragraph 3.2.24.6

Altitude

Sea level to equivalent of
3,000m/10,000 feet (500mm/20
inches of mercury)

MECHANICAL

Weight (less lens)
425 grams (15 ounces)
Dimensions
Please see Figure 1,
Camera Mount
1/4 - 20 threaded holes
Lens Mount
"C" mount
Connectors
BNC connector - Video Out
Switchcraft TB4M - Lens Drive
Switchcraft TB3M - Power In
Hirose SR30-10R-6S - Auxiliary



DIMENSIONS

VIDEO
BNC CONNECTOR

SWITCHCRAFT
CONNECTOR
P/N TB4M 1
OPTICAL
CENTER
COHU solid state Camera
POWER
SWITCHCRAFT
ADJUSTABLE “C” MOUNT CONNECTOR
LENS ADAPTER 1/4-20 THD P/N TB3M

HIROSE CONNECTOR
FRONT VIEW P/N SR30-10R-6S
(USED WITH SYNC/GENLOCK ONLY)

REAR VIEW

NOTE: ALL DIMENSIONS IN INCHES AND (CM).

Figure 1.
Cohu 6310 Monochrome CCD Camera

SPECTRAL RESPONSE

CCD SPECTRAL RESPONSIVITY

Incident Wavelength - nm 0

Horizontal Resolution TV Lines



6310 SERIES RS-170 MONOCHROME 1/2” CCD CAMERA

ORDERING INFORMATION

631X

Power Options

2 12Vac/dc

5 115V ac, 60 Hz
(with ac wall
adapter)

X

Sync Options

2 Genlock

(Revert to crystal)
3 Genlock

(Revert to linelock)

X

Optical Filter
0 None
1 IR Filter

(See IR

transmission

X

Option Boards

X

Video Format

XX XX

Lens Options

0 None 1 RS-170 Manual Iris, C Mount
*ALO4 4.5mm, /2.0, 2/3'
*AL06 6.5mm, /1.8, 2/3'

*ALO8 8mm, f/1.4, 2/3"

5 RS-170 Crystal
7 External H&V Drive
(Revert to crystal)

curve, below.) A014 12mm, /1.2, 1/2"
AL16 16mm, f/1.4, 2/3"
AL26 25mm, f/1.6, 2/3"
AL51 50mm, /2.8, 2/3"

* Wide Angle

Auto Iris, C Mount
ES04 4.2mm, /1.8, 1/2"
ES05 4.8mm, /1.8, 2/3"
ES08 8mm, f/1.4, 2/3"
ES13 12mm, /1.2, 1/2"
ES16 16mm, /1.4, 2/3"
EH35 35mm, /1.4 (2/3'

** Auto iris lens mating
connectors supplied
with lens. Those
customers supplying
their own auto iris lenses
must order connector
separately.

Please consult factory
for other lens selections.

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

OPTIONAL FEATURES TRANSMISSION OF IR FILTER

SYNC OPTIONS

The genlock board contains circuits to receive
external input signals, including composite
video, composite sync, and horizontal and
vertical drive. These inputs are processed and
supplied as reference signals to the genlock
oscillator. In the absence of an externally
applied signal, the camera is either crystal
locked or line locked, depending on the
position of the crystal/linelock jumper. In the
Linelock Mode, the camera synchronizes to an
external 60 Hz reference derived from the AC
power line. In the Crystal Mode, the camera
synchronizes to the internal crystal-controlled
oscillator. The H&V Drive Input option allows
the camera to synchronize to externally
supplied horizontal and vertical drive signals.
IR FILTER

The 6310 Series is designed to be IR sensitive.
For use in applications with undesirable IR
conditions, the optional IR filter will be cut off at
650 nm.

Series 6310 (9/96)

brintod in U.SA 5755 Kearny Villa Road ¢ San Diego, CA 92123 « P.O. Box 85623 ¢ San Diego, CA 92186-5623

FAX: (619)277-0221 « Telephone: (619)277-6700

irsic
ELECTRONICS DIVISION



PROGRESSIVE SCAN INTERLINE
TRANSFER CCD CAMERA

6600 seriEs

The new Cohu 6600 Series progres-
sive scan monochrome camera com-
bines the best features of interline
transfer CCD sensors with advanced
non-interlaced progressive scan technol-

ogy-
in progressive scan mode, the camera
operates at a 1/30 second rate and out-

puts the horizontal lines in direct sequen-
tial order.

The 6600 Series also provides the fast
shuttering, high sensitivity, and anti-
blooming qualities of a 1/2" format inter-
line transfer sensor and adds the ability
to image an entire frame, in a temporally
and spatially coherent format. This re-
duces motion artifacts due to the sequen-
tial imaging of odd and even fields, and
eliminates the need for a strobe light to
stop action. The sensor employs special
on-chip microlens technology for excel-
lent sensitivity and minimal blooming. It
utilizes square pixels in a 659 (H) x 494
(V) array. The 1/2" format supports a
wide variety of lenses and optical sys-
tems.

Integration can be accomplished either
by selecting the number of fields (2-16)
or time. The number of fields can be in-
ternally set or selected by an external
command through the auxiliary connec-
tor. Control of time is limited only by the
viewer’s subjective analysis of image
quality, and is operated through the auxil-
iary connector as well.

The 6600 Series camera provides full
frame progressive scan with RS-170 signal
output. Video output can be interlaced
RS-170 through two BNC connectors
each operating at 30 frames per second,
or progressive scan through one BNC
connector at 30 frames per second.
Standard interlaced RS-170 or non-inter-
laced progressive scan monitors are
used to display the output signal.

Cohu provides comprehensive video
solutions to your imaging requirement.
Call us for applications assistance. OEM
inquiries are welcome.

The Series 6600 Progressive Scan Camerafrom Cohu

APPLICATIONS

Its specifications, features, and
competitive pricing make the Series
6600 ideal for any application requir-
ing detailed video imaging of a fast
moving object. These are just a few
of the many applications that will
benefit from incorporating progres-
sive scan CCD cameras into an imag-
ing system:

Made in U.S.A. - ISO-9001 Certified

Machine vision

Pattern and character
recognition

High speed inspection

Transportation corridor
monitoring

Radiography

Food and agricultural
inspection

Bar code scanning

FEATURES AND BENEFITS

Shutter mode to reduce
blurring of moving objects

Full frame progressive scan

Automatic gain and exposure
control for variable lighting
conditions

Square pixels for precise
image measurements

Asynchronous reset from ex-
ternal pulse for camera reset

Remote shutter and scan con-
trol through Aux. connector

Simultaneous odd/even frame
exposure

Low noise and high sensitivity

Integration control via internal
switches or through Aux
connector

Ul

Cohu, Inc./Electronics Division



COMPARISON OF PROGRESSIVE SCAN TO INTERLACED FORMATS

The scene displayed on a TV monitor is created by 525

horizontal lines scanned across the screen. The camera
producing the scene also has horizontal lines on its im- PROGRESSIVE SCAN FORMAT

age sensor. The difference between the Prqgresswe 1/30 second
Scan format and standard Interlaced format is how the

lines are provided as an output for use, whether for view- BNC 595 lines
ing on a monitor or other purpose. In the progressive @

scan mode, the lines scan down the screen in sequential
order until all lines have appeared. This method occurs
in 1/30 second through one connector. In the interlaced
mode, the full image is presented in two passes, with

each pass called a "field" of 262.5 lines. The odd lines
are scanned down the screen, with space left between INTERLACED FORMAT

them for the even lines, followed by a scan of the even 1/30 second

lines. Each field is output in 1/60 second through one |

connector. Using a frame grabber, both fields (odd and 1/60 1/60
even) can be captured at the same time, then output one second second

after the other to provide the full image on the screen. By | |
using both connectors and a two channel frame grabber, BNC
it is possible to have odd and even fields available that @ Odd Field Even Field

were integrated in the same 1/60 second period, thus pro- 262.5 Lines 262.5 Lines

ducing a 1/60 second progressive scan. These stored

fields can then be output from the frame grabber either as BNC

a 525 line sequential (progressive) scan format, or as an © Even Field Odd Field

interlaced format with two fields of 262.5 lines each. 262.5 Lines 262.5 Lines

SIGNAL OUTPUT CHARACTERISTICS

CAMERA
7 INTERLACED OUT
k-----1/30 S
—1/60 S—

This illustration shows 60 frames/second through This illustration shows 30 frames/second in the progres-
two connectors. It requires an external frame store de- sive scan mode, with output through one connector. Sync is
vice and internal or external sync. This application internal or external. Image two fields simultaneously for full
will capture an image of a fast moving object with high vertical resolution.
resolution.

OPERATING MODE SELECT
Aux Pin 10/ 1/30 or 1/60 Low/on High/off
Switch 1 select 1/30 (PROGRESSIVE SCAN) 1/60 (INTERLACED)
Aux Pin 6/ Internal/ Low/on High/off Low/on High/off
Switch 5 ex-ternal sync |nternal sync External sync Internal sync External sync
Aux Pin 9/ Normal/ Low/on High/off Default Low Low/on High/off Default Low
Switch 2 Asynchro- Normal Asynch. Normal operation Normal Asynch. Normal operation
nous reset operation reset operation reset
Switch 4 Normal or Default High on off
only Direct reset Direct reset Normal Direct reset
reset
Switch 3 V reset or Low/on High/off On Off
only H&V reset Vertical H&V v H&V
reset reset reset reset

Shaded areas designate an unavailable function.

First three function choice rows in table can be enabled either from the auxiliary connector or by internal DIP switches. The bottom two function choice rows are selected only by internal DIP
switches.

Low/high refers to the state of related pins on the auxiliary connector. ON/off is the equivalent for the internal switches

Cohu 6600 Series Progressive Scan Camera



AUXILIARY PIN CONFIGURATION REAR PANEL CONNECTORS

PIN NO. NAME FUNCTION

1 Shutter / Integrate Shutter / integration control inputs.
control inputs
Each input has a related internal switch

2 If any internal switch is set ON (low) a control line cannot
select high
3
See Shutter / Integration table
4
5
6 Internal / external Select sync source: internal or external (H & V external
sync trigger inputs)
7 tntegration Low state produces integration for duration of being held
low
8 Gain control Input for control of camera gain when an internal switch
is set to manual LENS CONNECTOR
9 Normal / Select normal (internal) or asynchronous reset from an
asynchronous reset  external source (pin 12 on the Aux connector is the Mating vi ]
! N g view of pins
trigger input) looking at side of FUNCTION
camera PIN  Auto Iris De Iris
10 1/30 or 1/60 select Select frame rate: 1/30 (non-interlaced) or 1/60 1 +11.3 Damper Low
(interlaced) .
2  Lens Video Damper High
11 - Reserved 3  Ground D Iris De Voltage
4  Ground D Ground D
12 Asynchronous reset  Asynchronous reset input. Triggers on negative-going
edge
13 Vertical trigger Vertical trigger input, ac coupled (Requires external sync
mode select)
14 Ground Ground
15 Horizontal trigger Horizontal trigger input, ac coupled (Requires external

sync mode select)

Note: Pins 1-5 (shutter) and 6, 9, 10 (sync) can be overriden by internal switches that, when setto ON, pull
the input low. All pins are inputs, except 11 (not used) and 14 (ground).
*Use "Shutter Off" for integration controlled by Aux. pin 7

SHUTTER/INTEGRATION CONFIGURATION

Aux-pins / Switches

Function 1 2 3 4 5 Shutter
Speed
Off X X X high/off high/off Shutter bff
Flickerless x x x low/on low/on 1/100 s
Shuttering low/on low/on low/on low/on low/on 1/10000 s
high/off low/on low/on low/on high/off 1/4000 s
low/on high/off low/on low/on high/off 1/2000 s
high/off high/off low/on low/on high/off 1/1000 s
low/on low/on high/off low/on high/off 1/500 s
high/off low/on high/off low/on high/off 1/250 s
low/on high/off high/off low/on high/off 1/125 s
high/off high/off high/off low/on high/off 1/60 s
Integration low/on low/on low/on high/off low/on 16 fields
high/off low/on low/on high/off low/on 14 fields
low/on high/off low/on high/off low/on 12 fields
high/off high/off low/on high/off low/on 10 fields
low/on low/on high/off high/off low/on 8 fields
high/off low/on high/off high/off low/on 6 fields
low/on high/off high/off high/off low/on 4 fields
high/off high/off high/off high/off low/on 2 fields

'Shutter is 1/30 s in 1/30 s mode (progressive scan), and 1/60 s in 1/60 s mode (in-
terlaced). Low/on and high/off designates condition of aux connector input/shutter
switch (S2 on main board). X designates "don't care." All inputs are pulled high to +5V;
however, any shutter switch set to the (low) overrides the related external input.

Cohu 6600 Series Progressive Scan Camera



6600 SERIES PROGRESSIVE SCAN

SPECIFICATIONS

Imager Monochrome, 1/2" format, interline transfer
square pixel CCD with pixel array of 659 (H) x 494 (V)
Format Selectable, interlaced, (RS-170 1 Vp-p) or non-

interlaced at 60 frames per second through two
connectors, (1 Vp-p), or 30 frames per second
through one connector, (1 Vp-p)

Pixels 659 X 494

Resolution 480 (H) x 480 (V) TVL

Cell size 9.9 pm

Sync Internal Crystal/async reset, External H&V
Sensitivity At faceplate. Full video, no AGC: 4 lux; 80% video,

AGC on 0.10 lux

Gain AGC/Manual adjustable up to 30 dB. External

control for manual gain

Greater than 56 dB
0-6 MHz bandwidth

Gamma Adjustable .45 to 1.0
Switch or external selectable 8-step shutter, (1/60 sec.

S/IN Ratio

Integration

(gain 0 dB, gamma 1, in a
)

to 1/10,000). External control of shutter mode,
shutter speed, H&V, async reset and integration
through the Aux. connector

Lens Mount C/CS

CAMERA

A/D TIMING WAVEFORMS

SPECTRAL RESPONSE

Includes lens characteristic, excludes light source characteristic

Lens Drive Switch selectable auto iris drive (video), or DC
iris drive. (DC level)
Weight 11 oz. without lens
Power 12 VDC. 09
Mount 1/4-20 female thread, top and bottom of housing 08
in line with optical axis. | 07
Humidity Up to 95% relative humidity (non-condensing) 106
Vibration Per Mil-STD-810 (E) Method 514.4. Categories 2 05
1,4,5,8,9 and 10 (less lens) o o
Reliability MTBF: 20,000 hours (less lens) éD 0'3
t 0.
Shock No damage to 30 g, 11 ms duration (less lens).
No crash hazard to 75 g, 11 ms duration less lens). 0.2
Altitude Sea level to 3,000 meters/10,000 ft. 0.1
(508 mm/20" Hg.) nn
400 500
DIMENSIONS
All dimensions in inches and (mm)
Designed and made in the U.S.A, by
ADVANCED Cohu, Inc./Electronics Div.

¥P§%OLOGY
Made in the U.S.A.

6600 Series - 9/96 - Printed in the U.S.A.

P.O. Box 85623 San Diego, CA 92186-5623
Tel: 619/277-6700 Fax: 619/277-0221

600 700 800 900 1000
Wavelength (nm)

ORDERING INFORMATION
Camera

6600 Series Monochrome
Progressive Scan Camera. In-
cludes Auxiliary Connector, Power
Connector, and Lens Connector
6612-1000/0000

Accessories
12 VDC Power Supply 8368-4
Lenses

This camera supports a wide variety
of lenses. Contact your Cohu repre-
sentative for a full list.



8410 & 8420 series

The 8410 and 8420 Series are full-
frame frame-transfer RS-170
monochrome video cameras which
provide ultra-high-resolution images
for a broad range of scientific, in-
dustrial, and security/surveillance ap-
plications. They employ a unique
blemish-free image sensor which
provides true interlace video output
for exceptional picture quality.

Because the 8410 and 8420
Series' image sensor has two inde-
pendently addressable field
memories, the camera can be
operated in several different modes.
In addition, the frame transfer imager
has contiguous pixels. A high-
bandwidth video-processing circuit
makes full use of the resolution of the
imager, while allowing options such
as Automatic Gain Control and Auto
Black Control.

Independent addressing of each
field memory provides flexibility for
different modes of operation. In the
normal mode, the camera provides
true interlace with 486 lines per
frame and 1134 pixels per line. After
a 1/60- second exposure of the 486
active lines in the imaging area, one
field of 243 lines becomes video; the
other 243 lines are discarded. A sub-
sequent 1/60-second exposure
produces the additional lines to com-
plete the frame.

ULTRA-HIGH-RESOLUTION
MONOCHROME CCD CAMERAS

850 TV Lines Resolution

1134 x 486 Picture Elements

Cohu 8410/8420 Series High Resolution Monochrome CCD Camera

The low-light sensitivity mode util-
izes pseudo interlace by summing
two adjacent lines after a 1/60-
second exposure time. The alternate
summing of lines provides two dif-
ferent fields for each frame, with a
2:1 gain in light sensitivity.

In the dual field mode, both fields
are exposed simultaneously for 1/30

FEATURES AND BENEFITS

¢ High Resolution — 850
horizontal TV lines for sharper
images

¢ Over 550,000 Active Picture
Elements — 1134 x 486 array

* High Sensitivity permits
operation over a wide range of
light levels

* Two Independently Addressable
Field Memories allow full-frame
vertical resolution in all modes of
operation

* True Interlace Operation for true
high-resolution images

e Built-In Blooming Protection
eliminates "washed-out" images
caused by bright incidental light

* Low Power Consumption

* Two Year Warranty

* Auto Black for contrast
enhancement

e 2/3" Format Blemish-Free
Frame Transfer Sensor with
Contiguous Pixels

* Virtual Phase Sensor
Technology provides high blue
response, low dark signal,
uniformity and single-phase
clocking

» 20 dB AGC with Peak-Average
Adjustment for clear images in
varying light level applications

¢ Made in U.S.A. — rugged,
reliable design, quality
components, direct factory
support

Designed and Manufactured in U.S.A.

second and stored on-chip. This
results in a frame with the higher ver-
tical resolution associated with true
interlace but without the time-de-
pendent image offset that occurs
with normal-mode operation. In this
mode, higher sensitivity is achieved
at the expense of greater lag.

APPLICATIONS

» Scientific
Microscopy
Image Processing
Machine Vision
Robotics
Mapping

* Industrial
Security/Surveillance
Aerial Recognizance
Transportation Management

Cohu, Inc./Electronics Division



8410 & 8420 SERIES ULTRA-HIGH-RESOLUTION CCD CAMERAS

ELECTRICAL

Imager
Full-frame frame transfer CCD

Image Area
8.8 x 6.6 mm (2/3" format)

Active Picture Elements
1134(H) x 486(V)

Sensitivity (Full Video, AGC Off)
Normal Mode: 0.035 lux
Low-Light Mode: 0.013 lux
Dual-Field Mode: 0.013 lux

S/N Ratio
45 dB (gamma 1, gain 0 dB,

aperture flat)
Horizontal Resolution
850 TV lines
Vertical Resolution
Normal Mode: 486 lines true
interlace

Dual-Field Mode: 486 lines true
interlace

Low-Light Mode: 350 lines pseudo
interlace

Exposure
Normal Mode: 1/60 second
Low Light Mode: 1/60 second
Dual Field Mode: 1/30 second

Video Output
1.0 V p-p, 75 ohm,

unbalanced

Contrast Variation
<5 %

Gamma
0.5t0 !

AGC
20 dB, peak/average adjustable

Manual Gain
20 dB variable

Auto Black
Maintain setup level at 7.5 +5 IRE

units if picture contains at least
10% black

Synchronization
Crystal lock (21.477 MHz), Genlock,

line lock

Power Requirements
+15V de, 285 mA steady state,

800 mA startup (100ms)
-15V de, 140 mA steady state,
800 mA startup (100 ms)
5V de, 205 mA steady state
2500mA startup (100 ms)
(For line lock, 12V ac, 60 Hz,
<1 mA steady state, 1| mA startup)
115V ac, = 10%, 60 Hz, with
external power supply

SPECIFICATIONS

ENVIRONMENTAL

Ambient Temperature Limits

Operating: -20 to 50 °C

(-4° to 122° F)

Storage: -30 to 70 °C

(-22° to 157° F)
Humidity
Up to 95% relative humidity
Vibration (less lens)

5 to 60 Hz with 0.082 inch total
excursion (15 g’s @ 60 Hz). From
60 to 1000 Hz, 5 g's rms random
vibration without damage

Shock (less lens)

Up to 15 g’s in any axis under
nonoperating conditions,
MIL-E-5400T, paragraph 3.2.24.6

Altitude

Sea level to equivalent of
3,048m/10,000 feet (508mm/20
inches of mercury)

MECHANICAL

Dimensions
Please see dimensional drawings.
Weight (less lens)
Less than 48 ounces (12 V model)
Lens Mount
"C" mount adapter furnished
Connectors
BNC connector—Video Out
Switchcraft TB5M—Power In
Hirose SR30-10R-6S—Remote
Switchcraft TB4M—Lens Drive
(8410 only)
Hirose SR30-10R-7S—Auxiliary
Output (8420 only)



8410 & 8420 SERIES DIMENSIONS

PHASE ADJUST
SWITCH

SWITCHCRAFT
CONNECTOR
TB4M

8410 Series Industrial



8410 & 8420 SERIES ULTRA-HIGH-RESOLUTION CCD CAMERA

ORDERING INFORMATION

84X X — X

Housing Options Power Options Sync Options
1 Indoor Industrial 0 Requires external 2 Genlock (revert to
+15V de, +5V de crystal)
2 Indoor Scientific (12V ac for line look)
3 Genlock (revertto
5 115V ac with phase adjustable
external power line lock)
supply
4 Phase adjustable line
lock
5 Crystal

7 External H&V Drive

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE
SPECIAL FEATURES

Cohu welcomes the opportunity to provide special
features to better serve your particular application.
Some examples of special features are: custom paint-
ing, silk screen and ogo; special filters; and special
lens supports and mounting configurations. Please
contact Cohu concerning these or other special fea-
tures.

Printed in U.S.A.
93-01 (8/93)

X

X

/ XXXX

Optical Filter Video Format Lens Options

None 10 RS-170 (EIA)

I.R. Filter (for general
use)

I.R. Filter (for
microscope use)

0000 None

Manual Iris Lenses
ALO09 9mm, f/1.3 (2/3")
AL12 12.5mm, f/1.4(1")
AL16 16mm, f/1.4 (2/3")
AL25 25mm, f/1.4(1")
AL50 50mm, f/1.4(1")
AL75 75mm, f/1.8(1")

Auto Iris Lenses (for
use on 8415 Series only)
ES08 8mm, f/1.4 (2/3")
ES12 12.5mm, f/1.4(1")
ES16 16mm, f/1.4(2/3")
ES25 25mm, f/1,4(1")
ES50 50mm f/1,4(1")
ES75 75mm, f/1.8(1")

Please consult
factory for other
lens selections.

CONNECTOR CONFIGURATIONS

LENS (8410 ONLY)
1 Lens Video

2  Chassis Ground

3 Power
4 Ground
REMOTE

1 Composite Sync Input

2 selectC (Future)

3 Vertical Reset (Future)

4 Horizontal Reset (Future)
5  Select Low-Light Mode

6 Select Dual-Field Mode

7  Ground

5755 Kearny Villa Road ¢ San Diego, CA 92123

August 1993 FAX: (619)277-0221 « Telephone: (619)277-6700

AUX (8420 ONLY)

1 Pixel Clock Output (-)

2 Pixel Clock Output (+)

3 Blanking (+)

4 Blanking (-)

5 Composite Sync Out (+)

6 Composite Sync Out (-)
POWER

1 sy

2 415v

3 60 Hz

4 +5v

5 Ground

Cohu, Inc./Electronics Division
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CCD CAMERAS



1 BO0OSERIES

Cohu’s new 1310 Series
High Performance Color Cam-
eras offers the ultimate in color
vibrancy, picture clarity, and re-
liability. With a resolution of
460 horizontal lines (450 PAL),
and a size measuring only 4" x
2" x 2", the 1300 Series com-
bines the performance edge
with a compact size for critical
applications such as security,
surveillance, and traffic man-
agement.

Special on-chip microlens
sensor technology dramatically
increases sensitivity while re-
ducing blooming. Conveniently
located adjustment pots make
set up easy and fast. Gain,
color balance, and externally-
controlled integration setting
are available on the back
panel. An optional electronic
iris feature is available that
eliminates the need for an auto
iris lens under most lighting
conditions.

Designed and manufactured
in the U.S.A., the 1300 Series
cameras pack traditional Cohu
engineering and technology ex-
cellence into a small and afford-
able enclosure. Cohu,
Inc./Electronics Division is ISO-
9001 certified.

APPLICATIONS

e Surveillance

e Perimeter Security

e Access Control

e Traffic Surveillance

e Bridges and Tunnels

« Inspection and Toll Plaza
e Transportation

e Mass Transit Systems

Designed and manufactured in U.S.A.

HIGH PERFORMANCE COLOR
CCD CAMERA

NTSC/PAL 1/2" On-Chip-Microlens
Interline Transfer Imager

The Cohu 1300 Seriesfeatures high performance color video in an exceptionally small enclosure.

FEATURES AND BENEFITS

* On Chip Microlens Interline Transfer Sensor provides high sensitivity and
reduces blooming and transfer smear

* High Resolution - up to 460 horizontal TV lines (NTSC) for sharper images
e Small Size - only 4" x 2" x 2"

* Integration - externally controllable for low light imaging

e Standard Auto lIris - Electronic iris and DC iris optional

e Convenient Rear Panel Function Controls for precision adjustment

« High Signal-to-Noise Ratio provides clear, noise-free images

e 1000:1 Overload Capability prevents light overloads that cause blooming
e AGC for clear images in varying light conditions

e Optional crystal genlock or phase adjustable linelock synchronization

e Cand CS lens mounts

e Optional top mounting accessory

e Madein U.S.A. - direct factory support

e Two Year Warranty

e Meets FCC Class B requirements

Cohu, Inc./Electronics Division



1300 HIGH PERFORMANCE COLOR CCD CAMERA

SPECIFICATIONS
ELECTRICAL
Imager Gamma
Single interline transfer CCD with ma- ¢
trix filter (cyan, yellow, magenta, AGC
Im%lré!:rzrea 0-20 dB (on/off), selectable (local/remote)

6.4 x 4.8 mm (1/2" format)
Active Picture Elements
NTSC: 768 (H) x 494 (V)
PAL: 752 (H) x 582 (V)
Resolution
NTSC:460 horizontal TV lines
350 vertical TV lines
PAL: 450 horizontal TV lines
415 vertical TV lines
SenSitiVity (3200K faceplate illumination)

6.5 lux at full video, AGC off
0.3 lux at 80% video, AGC on
.08 lux at 30% video, AGC on
Shutter

Internal DIP switch, 1/60 to 1/10,000,
8 steps

Electronic Shutter (Optional)

1/60 to 1/15,000 sec. auto-compen-
sates for scene illumination

Integration

Externally controllable 1/60 to 16 sec.

ENVIRONMENTAL

Ambient Temperature Limits

Operating: -20°to 50°C,-4°to 122°F

Storage: -30°to 70° C, -22°to 157°F

Humidity

Up to 95% relative, non condensing

Vibration (less lens)

Per Mil-STD-810(E), Method 514.4,
Categories 1, 4, 5, 8, 9, 10

Shock (less lens)

No damage to 30 g, 11 ms duration

No crash hazard to 75 g, 11 ms duration

NEW! This camera is available in 3’
and 41/2" sealed and pressur-
ized environmental enclosures.
Contact your Cohu repre-
sentative for full information.

13X X -X X 00
Configuration Power Option Sync Iris Options Unassigned
2 - NTSC (60 Hz) 2-12 VDC 1 - NTSC XTAL 0 - Auto lIris
5 - PAL (50 Hz) 7-12 VAC 2 - NTSC Genlock 3 - Elec. Iris NTSC
8 NTSC Phase Adjust LL 4 - DC Iris
5 - PAL XTAL 5 - Elec. Iris PAL
6 - PAL Genlock
"Requires Power Option 7
ADVANCED
VIDEO P.O. Box 85623 ¢ San Diego, CA 92186-5623
TECHNOLOGY

Made in the U.S.A.

Printed in U.S.A. 1300 Series. 2/95

Signal-to-Noise Ratio

46 dB (AGC off, NTSC with 4.5 MHZz filter)

Video Output

Encoded NTSC and PAL, 1 V p-p @ 75
ohms, unbalanced composite,

Auto Lens Output

Controls auto iris lens

DC lIris Option

Controls aspherical lens

Color Balance

Automatic, through-the-lens type, less
than 10 IRE units unbalance from 2850
to 5800 K:

Local/Remote Manual White Balance

Synchronization Options

NTSC or PAL, crystal, genlock, or phase
adjust linelock

Power Requirements

12VvDCor 12 VAC

Power Consumption

75W

MECHANICAL

Weight (less lens)

10 oz., (280 g.)

Lens Mount

C/CS standard

Camera Mounts

1/4-20 female, top and bottom
Connectors (NTSC and PAL)
Video Out: BNC

Lens Drive: 4 pin

Power In: 3 pin connector
Remote: 8 pin mini-DIN

Rear Panel Adjustments

AGC onl/offfremote

Manual Gain Control

Auto/Manual/Remote White Balance
select

Manual White Balance adjust

ORDERING INFORMATION

Phone (619) 277-6700  FAX (619) 277-0221

DIMENSIONS

4-40 THREADS FOR AUXILIARY MOUNT
(3 PLACES)

1/4-20 THREADS
(2 PLACES)
0.200 (5.08) DEEP

All dimensions in inches and (mm)

Rear panel enlarged for clarity

IXXXX

Lens Options

0000 None

Manual Iris/CS

A003 3.7 mm, f1.6, 1/2"

Contact factory for full lens selection.

Cohu, Inc./Electronics Division



NEW!

1330 SERIES

Cohu's 1330 Series is the leader in
high resolution, environmentally se-
cure CCD cameras.

The 1330 Series cameras provide
460 TV lines (450 PAL) of horizontal
resolution - a significant performance
edge for critical applications such as
surveillance and traffic management.

Special on-chip microlens sensor
technology dramatically increases
sensitivity while offering excellent
color vibrancy, picture clarity, and reli-
ability.

For video applications prone to
streaking problems, the microlens
sensor provides a 1000:1 overload ca-
pability, which allows transmission of
clear video signals, even when bright,
incidental light is present in the
scene.

The 1330 Series High Performance
CCD cameras' sealed and pressur-
ized environmental enclosure pro-
vides maximum protection against
rain, snow, dust, humidity, chemical
pollutants, extreme temperatures, and
other environmental hazards. The
newly designed housing has 40%
less surface area and nearly half the
weight of other environmental cam-
eras. This is a significant considera-
tion when a project must factor in
wind loading and installation costs.

Its redesigned base provides fast,
easy mounting to poles and pan and
tilts. The standard internal heater pro-
tects the camera to -40° F/-400 C with-
out using mechanical fans or blowers.
Also standard is an indicator that pro-
vides an on-screen notice to the op-
erator should the housing be
damaged, causing a loss of pressure.
These features are often expensive
options on cameras with lesser speci-
fications.

The Cohu 1330 Series color cam-
era is built in the U.S.A, and comes
with a 2-year warranty.

Designed and manufactured in U.S.A.

ISO-9001 Certified

HIGH PERFORMANCE COLOR

ENVIRONMENTAL CCD CAMERA

1/2" On-Chip Microlens
Interline Transfer Sensor

The Cohu 1330 Series offers high performance in a small, 3/?" diameter housing.

FEATURES AND BENEFITS

Improved Mounting Base in-
stalls faster on poles, pan
and tilts

Superior Resolution - 460 .
NTSC/450 PAL horizontal TV
lines for sharper images

1/2" On-Chip Microlens Inter- * Two types of sunshields for
line Transfer sensor dramati- top or bottom mount
cally increases sensitivity and . Internal Heater allows cam-

virtually eliminates blooming era to operate in extreme low

Low Pressure Indicator in temperatures

housing relays message to . NTSC or PAL

monitor screen _ «  Two Year Warranty

Sealed, Pressurized «  Made In U.S.A, for direct fac-

Environmental Housing with

tory support
5 psi dry nitrogen y supp

OPTIONS

Programmable Source ID Generator for detailed messages on moni-
tor screens

Fiber Optic Transmitter for transmission of the video signal over long
distances without interference or signal loss

Wide Selection of Lenses

Sunshields for bottom mount (SS-122) or top mount (SS-222)

Cohu, Inc./Electronics Division



1330 SERIES COLOR CCD CAMERAS

DIMENSIONS MECHANICAL/ENVIRONMENTAL

ENCLOSURE Weight less lens)

19.00 +0.015 3 Ib. (1.35 kg)
(482.6 +0.38) Lens Mount

"CS" or "C" mount

Housing Mount
1/4-20 threaded holes, 3 each; Allows
enclosure to be rotationally oriented in 90°
increments

Purge/Relief Fitting
20 psi relief valve

Ambient Temperature Limits, Operating
-40° to 60° C (-40° to 140°F)

MOUNTING BASE Storage:

-30° to 70° C(-22°to 157°F)

Humidity
Up to 100% relative humidity (per
MIL-E-5400T, para. 3.2.24.4)

Vibration (less lens)
MIL-STD-810E, task 5.1.4.1, Categories 1 & 3

Shock (less lens)
Up to 30 g's, 11 ms, in any axis under non
operating conditions, MIL-E-5400T,
paragraph 3.2.24.6

Regulatory Approvals
FCC Part 15, Subpart J, VDE Class B,
enclosure to NEMA 4, IP65, IP66

Withstands exposure to sand, dust,
fungus, and salt atmosphere, per
MIL-E-5400T, paragraph 3.2.24.7,
3.2.24.8, and 3.2.24.9

ALL DIMENSIONS IN
INCHES AND (MM)

ELECTRICAL SPECIFICATIONS

Imager Sensitivity Video Output Synchronization

Single interline transfer CCD
with matrix filter (CYMG)
Image Area

6.4 x 4.8 mm (1/2-inch format)
Resolution

Full video, AGC off: 6.5 lux
80% video, AGC on: 0.3 lux
30% video, AGC on: 0.08 lux
Gamma

0.6

NTSC or PAL 1 V p-p @75
ohms, unbalanced

Auto Lens Operation
Peak-average AGC
adjustment to eliminate

Genlock or Phase Adjust Line
Lock; with controls on rear of
environmental housing

Input Power Requirements

115 VAC, 50/60 Hz

AGC AGCl/auto lens interaction
Color Balance Power Consumption
Through-the-lens type, 15W, heater off; 35 W, heater
<10 IRE units unbalanced on

from 2850 to >5800 K.

NTSC: 460 H x 350 V TVL 230 VAC, 50/60 Hz
PAL: 450 H x415 V TVL 0-20 dB
Picture Elements Signal-to-Noise Ratio (AGC Off)

NTSC: 768 (H) x 494 (V) 48 dB (NTSC with 4.5 MHz

PAL: 752 (H) x 582 (V) filter) Remote auto/manual white
balance
ORDERING INFORMATION
133X -X 0 X X IXXXX
Format Sync NA Lens Drive Module Option Lens
3- PAL, 230VAC, 2- Genlock revert 0- Auto iris 0- None Auto Iris )
50/60 Hz input to crystal - . . EHO4 1/2%, 3.7mm. F1.6
power NTSC 1- DC Iris' 1- Fiber optic xmtr, NTSC EHO6 1/2", 6mm, F1.2
. ‘orized DC dri 2- Programmable 1D EH13 1/2", 12mm, F1.4
5- NTSC, 115 3- Phase adjust or motorize rive - EH35 2/3” 35mm, F1.4
VAC, 50/60 Hz linelock-NTSC 'fggfoﬁ;“”'y Please conslt Sﬂwerator, NTSC and ESO5 2/3". 4.8mm. FL8
input power

ES08 2/3", 8mm, F1.4
3- Programmable 1D ES16 2/3", 16mm, F1.4
Generator and fiber Zoom
optic xmtr, NTSC 206G 1/2",6:1 zoom, 8-48mm, F1.4

6 - Genlock revert
to crystal - PAL

7- Phase adjust

line lock-PAL 8- Fiber optic xmtr, PAL

9- Programmable ID
Generator and fiber
optic xmtr, PAL

Sunshields: For bottom mount (SS-122), or top mount (SS-222)

1SO-9001 Certified
ADVANCED Cohu, Inc./Electronics Division
O oLocy 5755 Kearny Villa Road « San Diego, CA 92123

Made in the U.S.A. Telephone: (619) 277-6700 » FAX: (619) 277-0221 Cohu, Inc./Electronics Division

1330 Series Printed in USA (11/96)



NEW!

22 00SERIES

Cohu’s new 2200 Series High
Performance Color Cameras of-
fers the ultimate in flexibility,
features, color vibrancy, picture
clarity, and reliability. With a
resolution of 460 horizontal lines
(450 PAL), and a size measuring
only 4* x 2" x 2", the 2200 Series
combines the performance edge
with a compact size for industrial
and scientific applications such
as machine vision, medical
analysis, and metrology.

The Model 2200 can offer si-
multaneous NTSC (or PAL), Y-C,
and RGB outputs to simplify im-
age processing and display.
Special on-chip microlens sen-
sor technology dramatically
increases sensitivity while reduc-
ing blooming.

Gain, asynchronous reset,
color balance, and externally-
controlled integration setting are
easily accessed. Optional fea-
tures include RGB, genlock,
electronic iris, and automatic or
sample and hold white balance.

All Cohu cameras are manufac-
tured in the U.S.A, and come
with a two-year warranty and the
support of experienced Applica-
tions Engineers to help make
sure you achieve everything you
expect from your camera.

Cohu is ISO-9001 certified.

APPLICATIONS

e Machine Vision

e Medical Analysis

e Portrait Studio

e Agricultural Processing
e Microscopy (low light)
e Inspection

e Optical Measurement

Designed and manufactured in U.S.A.

HIGH PERFORMANCE COLOR
CCD CAMERA

NTSC/PAL, Y-C, RGB V2" On-Chip-
Microlens Interline Transfer Imager

Get a feature-rich, high performance camera in a compact, lightweight package with a Cohu 2200.

FEATURES AND BENEFITS
e On Chip Microlens Interline Transfer Sensor provides high sensitivity and
reduces blooming and transfer smear
e High Resolution - up to 460 horizontal TV lines for sharper images
e Small Size - only 4" x 2" x 2"
e Integration - externally controllable for low light imaging
e Asynchronous Reset
e Rear Panel Controls for precision adjustment
e High Signal-to-Noise Ratio provides clear, noise-free images
e 1000:1 Overload Capability prevents light overloads that cause blooming
e Manual Gain and Color Balance
e Optional crystal genlock
e C lens mount standard, CS optional
e Optional top or bottom mounting accessory
e Made in U.S.A. - direct factory support
e Two Year Warranty
e Meets FCC Class B and VDE Class B requirements

u

Cohu, Inc./Electronics Division



2200 HIGH PERFORMANCE COLOR CCD CAMERA

SPECIFICATIONS

ELECTRICAL
Imager Gamma
Single interline transfer CCD with ma- 0.6
trix filter (cyan, yellow, magenta, Gain AGC/Manual
green) 0-20 dB (on/off), selectable (locallremote)
Image Area

6.4 x 4.8 mm (1/2" format)
Active Picture Elements
NTSC and RGB/60:

768 (H) x 494 (V)
PAL and RGB/50:

752 (H) x 582 (V)

Resolution

NTSC/Y-C 460 horizontal TV lines
RGB/60: 350 vertical TV lines
PAL/Y-C 450 horizontal TV lines
RGB/50: 415 vertical TV lines

SenSitiVity (3200K faceplate illumination)
6.5 lux at full video, AGC off

0.3 lux at 80% video, AGC on

.08 lux at 30% video, AGC on
Shutter

Internal DIP switch, 1/60 to 1/10,000,
8 steps
Electronic Iris (Optional)

1/60 to 1/15,000 sec. auto-compen-
sates for scene illumination
Integration

1/60 to 16 fields (active high)

ENVIRONMENTAL

Ambient Temperature Limits

Operating: -20°to50°C, -4°t0122°F

Storage: -30°to 70° C, -22°to 157° F

Humidity

Up to 95% relative, non condensing

Vibration (less lens)

Per Mil-STD.-810(E), Method 514.4,
Categories 1, 4, 5, 8, 9,10

Shock (less lens)

No damage to 30 g, 11 ms duration

No crash hazard to 75 g, 11 ms duration

Format Power Option Sync Iris Options Color
2 - 12" NTSC/Y-C 2 - 12 VDC 1 - XTAL 0 - Auto lIris 0 - Manual white bal.
3 - 13" NTSC/Y-C Async Reset 3 - Elec. fris 2 - Auto white bal.
5 - i/x"PAL/Y-C 2 - Genlock 4 - DC Iris 3 - Sample & hold
6 - %" PAL/Y-C H&V Drive 4 - RGB output
* For manual iris lenses only.
ADVANCED .
VIDEO P.O. Box 85623 ¢ San Diego, CA 92186-5623

TECHNOLOGY
Made in the U.S.A.

2200 Series. Printed in U.&A.. 10/ 95

Signal-to-Noise Ratio

46 dB (AGC off @6.5 lux 4.5 MHz filter)

Video Output

Encoded NTSC and PAL: 1 Vp-p @
75 ohms, unbalanced composite:

SVideo Y: 1 V p-p @ 75 ohm

5 Video C: .285 V p-p

RGB (per channel): 0.714 V p-p @75
ohms, unbalanced; sync on green,
0.4V p-p @75 ohms unbalanced

Auto Lens Output

Non-AGC video, DC iris drive op-
tional

Color Balance

Automatic, through-the-lens type,
less than 10 IRE units unbalanced
from 2850 to 5800 K;

Local/Remote Manual White Balance

Synchronization Options

NTSC or PAL: crystal, asynchronous
reset

RGB:Genlock, H&V drive (optional)
Power Requirements

12 VDC +10%

Power Consumption

6 W

MECHANICAL

Weight (less lens)

10 oz., (280 g.)

Lens Mount

C/CS standard

Camera Mounts

1/4-20 female, top and bottom
Connectors

Video Out: BNC; Y-C/RGB: 12 pin Aux
Lens Drive: 4 pin connector
Power In: 3 pin connector
Aux: 12 pin connector

ORDERING INFORMATION

Phone (619) 277-6700 » FAX (619) 277-0221

DIMENSIONS

4-40 THREADS FOR AUXILIARY MOUNT
(3 PLACES)

| 4

It o fl 1.00
-  (25.4)
‘<5 1 Tt

081, 150 . 1/4-20 THREADS
38.1)A U4
(20) (38.1) (2 PLACES)
0.200 (5.08) DEEP

4-40 THREADS FOR AUXILIARY MOUNT
(3 PLACES)

1/4-20 THREADS 1
D.200 (5.08) DEEP

All dimensions in inches and (mm)

Rear panel enlarged for clarity

Rear panel configuration will depend upon options selected.

X I/XXXX
Unassigned Lens Options
0 0000 None

Contact your Cohu
representative or the
factory for full lens
selection.

Cohu, Inc./Electronics Division



Muftiscan 20se

Multiscan20S€

Use the Cohu 3500 Series
DSP camera for its
outstanding picture quality
as well as the versatile
functions that digital signal
processing can offer:

+ Digitally processed signal
with analog output for clear,
consistent images

+ 8:1 digital zoom (remote
controllable) allows image
enlargement on a monitor

+ Auto backlight compensation
keeps images clear in the
presence of strong incidental
light

+ Adjustable Edge
enhancement for crisper
horizontal and vertical edges

+ Auto tracking or sample and
hold white balance for precise
exposure in both changing or
static lighting conditions

* Integration and shuttering
(remote controllable) for
optimum exposure control

* Remote/Local camera setup
and control for fast, convenient,
and accurate user interface to
the camera. Remote control
can be with standard PC

* Built-in alphanumeric
character ID generator for easy
scene identification

* Auto or manual gain control
up to 21 dB

* Made is U.S.A, by Cohu
means product reliability and
total customer support



he 3500 Series high performance

CCD color camera utilizes Digital

Signal Processing (DSP) to bring a
new level of technology and
performance to surveillance and imaging
systems. This multi-purpose camera
packages an interline transfer sensor
imager and on-chip microlens sensor
technology with advanced digital signal
processing to produce an image of clear,
sharp definition in a wide variety of
lighting conditions. In addition, special
features not found on ordinary cameras
are now possible that extend the range
of imaging possibilities.

Setup and control of the 3500 Series
camera is achieved manually through an
easily-accessible side panel or remotely
via an RS-232/RS-422 interface on the
back panel. The remote control
function, with Windows -based
graphical user interface, can be operated
from a personal computer using Cohu
supplied software. A special feature,
distinctive to the 3500 Series camera,
allows the operator to store different
camera modes and settings, such as
backlight compensation or manual gain,
as presets. These camera presets can
then be recalled from the menu to
address different conditions.

Two sensor options, 1/4” or 1/2”,
expand your selection of lenses to
achieve the highest performance and
magnification for the application.

The Series 3500 DSP camera is
available in Cohu's environmentally
secure housing that today’s surveillance
conditions demand. Consult your Cohu
representative for sealed and pressurized
housing options.

Backlight Compensation:

The Series 3500 keeps images clear and discernable
even in the presence of strong incidental light. The
backlight compensation setting increases the gain
within the AGC range to expand the visibility of the
dark areas within the scene.

Mi«c —

| .45 Gamma

17 Backlight comp

Digital Zoom and Scroll:

Selected portion of a scene can be digitally enlarged
to better view details from a distance.



Remote Setup
and Control:

Camera operation from a remote
PC is a powerful control feature for
the operator.

All setup and control features of the
Cohu 3500 Series DSP Camera can
be controlled with a standard PC via
an RS-232/RS-422 link to the back
of the camera.

Camera functions can also be
operated from buttons located behind
a conveniently located side panel.

Up to nine presets can be stored,
each containing a unique set of
operating modes and setup
parameters. The presets can be
recalled remotely to instantly adapt
the Series 3500 to changing
conditions or requirements.

Assign camera
identification,
including 18
character on-
screen display

Zoom and Scroll
with only a
mouse click

Store up to nine
preset camera
functions, and
change them as
needs require

Westbound AM

first shift in
warehouse

3rd and Broadway
Head Cashier
Express Lane North
Main Plaza

Sunset

Westbound PM

System Control:

The camera control screen can be integrated
with a Cohu CCR camera control receiver and
CAMS 2.1 system software.

HUIU

Manual
1/GO_~J

1/100
1/250 ——
1/500

1/1000

1/2000 d

1/4000

1/8000

Optimize camera
settingfor the scene

45 J Gamma
1 00

85 )ht comp

.70

0

Fast and easy
configuration of
many cameras
within the same
system

Verify comm line status instantly



Sensor

1/4” or 1/2" Interline transfer CCD with matrix
filter (CYMG)

Active picture elements
NTSC: 768 (H) x 494 (V)

PAL: 752 (H) x 582 (V)

Cell Size

1/2” NTSC: 8.40 pm H x 9.80 pm V

1/4” NTSC: 4.75 pm Il x 5.55 pm V
1/2” PAL: 8.60 pm H x 8.30 pm V

Input Power
12 +0.2 VDC, <0.4 V ripple

Resolution

NTSC/YC: 470 (H) x 350 (V) TVL
PAL/YC: 460 (H) x 415 (V) TVL

Frame Rate
NTSC: 30 f/sec PAL: 25 f/sec

Sensitivity (3200 K faceplate illumination)

1/4" sensor: 10 lux @ full video, AGC off; 0.8
lux @ 80% video, AGC on; 0.3 lux @ 30%
video, AGC on

1/2" sensor: 5 lux @ full video, AGC off; 0.4 lux
@ 80% video, AGC on; 0.15 lux @ 30%
video, AGC on

Shutter

1/60 sec (1/50 sec PAL) to 1/8,000 sec,
manually or automatically controlled
Shutter Mode

Allows automatic electronic shuttering to limit
bright light

Synchronization

Crystal

Gain

AGC/Manual, selectable; 21 dB AGC range
Gamma

0.3 to 1.0 selectable in 8 steps

extender for C-mount)

Auto Backlight Compensation
Compensates for contrast variations of backlit

scenes

Digital Zoom
8:1 zoom, steps or variable

Integration

Control via menu, remote serial interface; or
external pulse. Requires external frame store
Signal to Noise Ratio

>48 dB (minimum gain, unweighted,

6 MHz filter)

Video Outputs (Analog)

NTSC or PAL in composite or S-video (Y-C)

Auto Lens Output
Video or DC Iris Drive (selectable)

White Balance

Manual; local & remote control, through the lens
sample and hold, through the lens auto tracking
Lens Mount

clcs

Dimensions
See illustration

Weight
14.5 0z./406 g. (without lens)

Remote Control

RS-232 and RS-422 selectable serial interface to
PC; GUI provides setup and user control of DSP
functions

Local Control

Four momentary buttons with on-screen menu;
menu provides setup and user control of DSP
functions

6.76

T o@run

(Not including 5 mm
CONTROL ACCESS

(ATTACHESTOP OR BOTTOM)

Cohu, Inc. | Electronics Division

mt

Operating/Setup Parameters
(remote or local control)
Gamma Brightness

Color Balance Contrast
Shutter/Integration Average Picture level
Gain Pregain

Zoom/Scroll Color/Monochrome
Backlight Compensation  Positive/negative Image
Color Saturation

Temperature Limits
Operating: -20° C (-4°F) to 70° C (158° F)

Humidity

To 95% relative, non-condensing

Connectors
Composite Video: BNC; YC: 4 circuit mini DIN;

Remote Control: 15 pin “D”; Lens Drive: 4 circuit
Chuomusen; Power: Switchcraft TB4M

ID Generator
18 characters

Approvals

FCC: Class B; CE: CISPR 22 Class B IEC
1000-2, -3, -4i

ORDERING INFORMATION

3512-1000 1/4” NTSC, crystal sync,
12 VDC power

3522-1000 1/2" NTSC, crystal sync,
12 VDC power

3582-5000 1/2" PAL, crystal sync,
12 VDC power

LENSES

The versatility of this camera allows for a wide
selection of lenses. Consult your Cohu
Representative or Applications Engineer for
guidance.

ACCESSORIES

8405-3 Programming Software

CTC-28 RS-232 Camera to Computer Cable
8399-5 115 VAC to 12 VDC power supply

ADVANCED
VIDEO
TECHNOLOGY
Made in the U.S.A

5755 Kearny Villa Road, San Diego, CA 92123 « Phone: (619) 277-6700 FAX: 619-277-0221

www.cohu.com/cctv
REPRESENTED WORLDWIDE

3500 Series 7-97
Printed in U.S.A


http://www.cohu.com/cctv

Microlens Sensor
v Technology

8210 SERIES

Cohu’s 8210 Series High Per-
formance Color CCD cameras offer
the ultimate in color vibrancy, pic-
ture clarity, and reliability. They
employ a half-inch interline transfer
sensor with on-chip microlenses for
exceptional sensitivity and minimal
blooming. Y-C video outputs on
NTSC models allow you to record
high resolution images on Super
VHS media. RGB models are also
available.

For video applications prone to
streaking problems, the microlens
sensor provides a 1000:1 overload
capability, which allows transmis-
sion of clear video signals, even
when bright, incidental light is pre-
sent in the scene.

8210 Series cameras feature
convenient side-panel access to
electronic shutter, integration, gain,
and other camera controls. An op-
tional electronic iris eliminates the
need for an auto iris lens in most
lighting conditions.

All Cohu cameras are made in
the U.S.A, and backed by a two
year warranty. Cohu facilities are
ISO-9001 certified.

OEM and special design re-
quests are welcome.

HIGH PERFORMANCE COLOR

CCD CAMERAS
NTSC/Y-C, RGB Models

On-Chip Microlens Sensor

The Cohu 8210 Series color camera offers exceptional picture clarity.

FEATURES AND BENEFITS

Superior Resolution - 460
horizontal TV lines for sharper
images

NTSC/Y-C Output for S-VHS
recording

On-chip Microlens Interline
Transfer Imager dramatically
increases sensitivity and virtu-
ally eliminates blooming
Selectable Integration for
low light video

Zero Geometric Distortion en-
sures precision measurement

Designed and manufactured in U.S.A.

Color Lock for consistent
color rendition in multi-cam-
era applications

Two Year Warranty

Made In U.S.A, for direct fac-
tory support

High Signal-to-Noise Ratio
provides better dynamic
range

Eight-Speed Electronic
Shutter reduces blurring of
fast moving objects

APPLICATIONS

e« Image Processing
Medical
Industrial

e Security/Surveillance
Perimeter Security
Traffic Safety and Control
General Surveillance

e Microscopy

e Machine Vision
Pattern Recognition
Non-Contact Measurement
3-D Imaging
Inspection

* Robotics

Cohu, Inc./Electronics Division



8210 SERIES HIGH PERFORMANCE COLOR CCD CAMERAS

SPECIFICATIONS

ELECTRICAL - NTSC/Y-C MODELS

Imager
Single interline transfer CCD with
matrix filter (CYMG)

Image Area
6.4 x 4.8 mm (1/2-inch format)

Active Picture Elements
768(H) x 494(V)

Resolution

' Horizontal 460 TV lines

Vertical 350 TV line

§ensitivity
3200 K faceplate illumination.
6.5 lux at full video, AGC Off.
0.5 lux at 80% video, AGC On.

Electronic Shutter

External switch selectable, on/off.
Internal switch selectable, 1/60 sec-

ond (off) to 1/10,000 second in 8
steps
Integration

External switch selectable, on/off.
Internal switch selectable, 2 to 16
fields (8 steps). Grab pulse avail-

able
Gamma
0.5
AGC
0-20 dB, Internal peak-average
adjustment

Signal-to-Noise Ratio (AGC Off)
48 dB (NTSC with 4.5 MHz filter)
48 dB (Y output with 6 MHz filter)
Video Outputs
Encoded: NTSC
1V p-p @75 ohms, unbalanced,
composite
S-VHS Video (contact factory)
Y: 1 VP/P @75 ohms' unbalanced,
composite;
C: 0.285 V p-p
Auto °Perat,on
Peak-average characteristic tracks
AGC adjustment to eliminate
AGC/auto lens interaction
Color Lock
Burst phase adjustment, Horizontal
phase adjustment
Color Balance
Through-the-lens type, Less than
10 units unbalance from 2850
t0 >5800 K
Synchronization
NTSC Color lock standard
Power Requirements
12V ac or de (standard); 115V ac
with optional wall transformer
Power Consumption
4.5W, camera only

ELECTRICAL - RGB MODELS

Imager
Single interline transfer CCD with
matrix filter (CYMG)

Image Area
6.4 x 4.8 mm (1/2-inch format)
Active Picture Elements
768(H) x 494(V)
Resolution
Horizontal 450 TV lines
Sensitivity

3200 K faceplate illumination.

13 lux at full video, AGC Off.

1.1 lux at 80% video, AGC On.
Electronic Shutter

External switch selectable, on/off.

Internal switch selectable, 1/60
second (off) to 1/10,000 second
in 8 steps
Integration
Switch selectable, 2 to 16 fields
(8 steps). Grab pulse available
Gamma
0.50r1.0
AGC

0-20 dB, Peak-average adjustment

Video Outputs
RGB per channel:
0.714 V p-p @75 ohms, unbal-
anced; sync on green, jumper se-
lectable
Sync: 0.4 V p-p @75 ohms, unbal-
anced
Synchronization
Genlock, H&V drive
Power Requirements
12V ac or de (standard); 115Vac
with optional wall transformer
Power  Consumption
4.5W, camera only

ENVIRONMENTAL

Ambient Temperature Limits
Operating:
-20 to 50°C (-4° to 122° F)
Storage:
-30 to 70°C (-22°to 157°F)
Humidity

Up to 95% relative humidity
Vibration (less lens)
Sne vibration from 5 to 2000 Hz,
5g's peak, all 3-axis, 1/2 hr. per
axis, per MIL-E-5400T, para.
3.2.24.5.1.2, fig. 2, curve llla.
Random vibration from 10 to
2000 Hz, 11 g's rms, all 3-axis,
1/2 hr. per axis, per MIL-E-5400T,
para. 3.2.24.5.1.2, category 6.
Shock (less lens)
Upto 154g’'s, 11 ms, in any axis
under non operating conditions,
MIL-E-5400T, paragraph 3.2.24.6

MECHANICAL

Dimensions
See drawings

Weight (no lens, 12 V model)
23 0z. (.65 Q)

Lens Mount
CS standard, C adapter fur-
nished

Connectors (NTSC/Y-C)
Video Out: BNC
Y-C: 4 circuit mini-DIN
Lens Drive: 3 circuit mini-DIN
Power In: 2 circuit terminal strip
Remote: 8 circuit mini-DIN

Connectors (RGB)
Video: BNC
Remote 1: 8 circuit mini-DIN
Sync: 7 circuit mini-DIN
Power In: 2 circuit terminal strip
RGB Out: 9 circuit D-sub

Side Panel Adjustments (NTSC)
Shutter/Off/Integ rate
8-position shutter/integrate
AGC on/off
AGC Peak/Average
Auto/Manual/Remote White
Balance Select
White Balance

Side Panel Adjustments (RGB)
Shutter/Off/Integ rate
8-position shutter/integrate
AGC peak/average
AGC/manual/remote select
Gain Adjust
Vertical Phase Adjust
Horizontal Phase Adjust



DIMENSIONS OF RGB MODELS

NOTE: UNLESS OTHERWISE DESIGNATED, ALL DIMENSIONS IN MM AND (INCHES)

TYPICALf/STOI' VS. SHUTTER MATRIXFILTER COLOR RESPONSES



8210 SERIES HIGH PERFORMANCE COLOR CCD CAMERAS

ORDERING INFORMATION

821X -

Power

2 12V ac/dc, 50/60 Hz
4 24 Vac, 24-28 VDC
5 115 Vac

X XXX /
Format Options
1 NTSC/Y-C 000 None

2 RGB

300 Electronic lIris
Electronic iris is available
only in NTSC/Y-C format;
not available in RGB.

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

Lens

1 Power

2 Lens Video
3 Ground
Y-C

1 Y-Ground
2 C-Ground
3Y

4 C

ADVANCED
VIDEO
TECHNOLOGY

Made in the U.S.A.

Series 8210 Printed in the U.S.A. (10/95)

CONNECTOR CONFIGURATION

NTSC MODELS

Remote

|
2
3

o~ o U

5755 Kearny Villa Road ¢ San Diego, CA 92123

Auto/Man. White Bal
White Balance
Sync/Video In
(color lock)

Shutter On/Off

+5

Ground

Ground

Grab Pulse

XXXX

Lens Options

0000 None

Auto Iris. CS Mount
EHO4 3.7mm, f1.6, 1/2"
EHO6 6mm, f1.4, 1/2"
EH13 12mm, f1.4, 1/2"

Auto Iris, C Mount

ESO5 4.8mm, /1.8, 2/3"
ES06 6mm, /1.2, 1/2"
ES08 8mm, f/1.4, 2/3"
ES16 16mm, f/1.4, 2/3"
ES25 25mm, /1.4, 1"

Manual Iris Lenses

ALO4 4.5mm, /2.0, 2/3"

ALO6 6.5mm, /1.8, 2/3"

AO03 3.7mm, f/1.6,1/2", CS mount
AO06 6mm, /1.4, 1/2" CS mount

RGB MODELS
Remote RGB
1 Blue level 1 Ground
2 Red level 2 Ground
3 Sync/Horizontal In 3R
4 Shutter On/Off 4 G
5 45 5B
6 Vertical In 6 NO
7 Ground 7 Sync
8 External Gain 8 NC
Svnc 9 NC
1 Grab Pulse
2 Vertical Drive Out
3 Horizontal Drive Out
4 Clock Out
5 Ground

Cohu, Inc./Electronics Div.

Telephone: (619)277-6700 « FAX: (619)277-0221

Cohu, Inc./Electronics Division



Microlens Sensor HIGH PERFORMANCE COLOR
V Technology ENVIRONMENTAL CCD CAMERA

8240 SERIES

Cohu’s 8240 Series is the
leader in high resolution, environ-
mentally secure CCD cameras.
Special on-chip microlens sensor
technology dramatically increases
sensitivity while offering excellent
color vibrancy, picture clarity, and
reliability. The rugged, 4.5" diame-
ter environmental housing is de-
signed to stand up to even the
harshest weather conditions.

The 8240 Series cameras pro-
vide 460 TV lines of horizontal
resolution - a significant perform-
ance edge for critical applications
such as security, surveillance,
and traffic management.

For video applications prone
to streaking problems, the mi-
crolens sensor provides a 1000:1
overload capability, which allows
transmission of clear video sig-
nals, even when bright, incidental
light is present in the scene.

The 8240 Series High Perform-
ance CCD cameras' sealed and
pressurized environmental enclo- The Cohu 8240 Series offers high performance in a rugged housing.
sure provides maximum protec-
tion against rain, snow, dust,
humidity, chemical pollutants, ex-
treme temperatures, and other en-
vironmental hazards.

FEATURES AND BENEFITS OPTIONS
Superior Resolution - 460 Selectable Integration for * Programmable Source ID
horizontal TV lines for low light video Generator permits incor-
sharper images Zero Geometric Distortion poration of detailed mes-
On-Chip Microlens Inter- ensures precision measure- sages on monitor screens
line Transfer dramatically in- ment * Fiber Optic Transmitter
creases sensitivity and Color Lock for consistent for transmission of the
virtually eliminates blooming color rendition in multi-cam- video signal over long dis-
Sealed, Pressurized era applications tances Wi_thout interfer-
Environmental Housing Two Year Warranty ence or signal loss
protects against harsh Made In U.S.A, for direct * Choice of Voltages
weather conditions factory support e Two-Digit Source ID
Internal Heater allows cam- High Signal-to-Noise Ratio Generator
era to be installed in the provides better dynamic « Special Engineering
coldest of climates range Revisions

Designed and manufactured in U.S.A. Cohu, Inc./Electronics Division



SPECIFICATIONS

ELECTRICAL

Imager

Single interline transfer CCD with
matrix filter (cyan, yellow,
magenta, green)

Image Area

6.4 x 4.8 mm (1/2-inch format)

Active Picture Elements

768(H) x 493(V)

Resolution

Horizontal 460 TV lines

Vertical >350 TV lines

Sensitivity

3200 K faceplate illumination.
6.5 lux at full video, AGC Off.
0.5 lux at 80% video, AGC On.

Electronic Shutter

External switch selectable, on/off.

Internal switch selectable, 1/60

second (On) to 1/10,000 second
in 8 steps

ntegration

External switch selectable, on/off.

Internal switch selectable, 2 to 16
fields (8 steps).

Gamma

0.5

AGC

0-20 dB

Internal peak-average adjustment

* Please see Standard Features
section on back cover.

Signal-to-Noise Ratio (AGC Off)
48 dB (NTSC with 4.5 MHz filter)
Video Outputs
Encoded: NTSC
1V p-p @75 ohms, unbalanced,
composite
S-VHS Video (wiring requires
Engineering Revision):
Y: 1 V p-p @75 ohms, unbalanced,
composite
C: 0.285V p-p
Auto Lens Operation
Peak-average characteristic tracks
AGC adjustment to eliminate
AGCl/auto lens interaction
Color Lock
Burst phase adjustment
Horizontal phase adjustment
Color Balance
Through-the-lens type
Less than 10 IRE units unbalance
from 2850 to >5800 K
Synchronization
EIA RS-170 crystal, color lock
standard
Power Requirements
12V ac or de (standard), 115V ac
Power Consumption
4.5W, camera only
54.5 W, camera with heater

8240 SERIES HIGH PERFORMANCE COLOR CCD CAMERAS

ENVIRONMENTAL

Ambient Temperature Limits

Operating:
-20 to 50 °C (-4°to 122° F)
-40 to 50 °C (-40° to 122° F) with

optional heater

Storage:
-30to 70 °C (-22°to 157° F)

Humidity

Up to 100% relative humidity

Vibration (less lens)

Sine vibration from 5 to 60 Hz with
0.082 inch total excursion (15 g’s
@ 60 Hz). Random vibration from
60 to 1000 Hz, 5 g's rms
(0.0279g2/Hz) without damage

Shock (less lens)

Upto 15 g’s, 11ms, in any axis
under nonoperating conditions,

MIL-E-5400T, paragraph 3.2.24.6

Altitude

Sea level to equivalent of
3,000m/10,000 feet (508mm/20
inches of mercury)

Air Contaminants

Withstands exposure to sand, dust,
tungus, and salt atmosphere, per
MIL-E-5400T, paragraph 3.2.24.7,
3.2.24.8, and 3.2.24.9

Explosion

MIL-E-5400T, paragraph 3.2.24.10

Acoustic Noise

Can withstand environments
greater than 150 dB continuously
for 30 minutes

EMI

FCC rules, Part 15, Subpart J, for
Class A devices

Withstands exposure to sand, dust,
fungus, and salt atmosphere, per
MIL-E-5400T, paragraph 3.2.24.7,

MECHANICAL

Dimensions

Please see dimensional drawings.
Weight (including 10:1 zoom
lens)

11 pounds, 2 ounces (115V model)
Lens Mount

"CS" or "C" mount

Housing Mount

1/4-20 threaded holes

Allows enclosure to be rotationally
oriented in 90° increments
Purge/Relief Fitting

Schrader purge fitting

20 psi relief valve



CAMERA |
OPTICAL

4.50
DIA

8240 SERIES DIMENSIONS

NOTE: DIMENSIONS IN INCHES and (CM).

N<XSE<CHVWITUIVZZTRCIOTMMOUO®>E

PIN CONFIGURATION

PIN FUNCTION
12/24 VAC POWER
REFERENCE RETURN
EXT SYNC TERM.
FOCUS POS F/B
rpROG ID RXD+
AUTO/MAN WHITE BAL.
REM. SHUTTER ON/OFF
N/C

VIDEO GROUND
VIDEO OUT

EXT. SYNC IN
GROUND

GROUND

ZOOM

FOCUS

IRIS

LENS COMMON

115 VAC NEU. POWER
115 VAC LINE POWER
GROUND

POS F/B, ZOOM
GROUND

[

— SO -0 a0 o

0ot - 3 — x

PIN FUNCTION
PROG ID RXD -
POSITION REFERENCE
AUTO/MAN IRIS SELECT
12/24 VAC POWER
N/C
GROUND
+5 VDC OUT
TXD -

TXD +

REM WHT BAL (MAN.)
N/C

N/C

115 VAC NEU. HEATER
N/C

N/C

N/C

115 VAC LINE HEATER

Forreference only. Always consult the maintenance manual for complete information.

PROGRAMMABLE SOURCE 1.D. GENERATOR

The optional Programmable Source ID Generator is a
built-in electronic circuit which allows written messages
to be superimposed over images displayed on CCTV
monitors. Using a computer and RS-422 serial communi-
cation, a user types messages that will then appear on
the monitor. Text is made up of block letters 28 horizon-
tal TV lines in height. The letters are white with a black
outline for maximum legibility. There are two modes of
operation, as follows: "

1. ID Mode: Up to two lines of text (24 characters per
line, including spaces) can be stored in non-volatile
memory. Text can be placed at the top or bottom of the
monitor screen, and can be updated from a computer or
a dumb terminal, making this a real-time updatable pro-
grammable ID generator. Stored text, which typically pro-
vides information such as the location of individual
cameras in multi-camera systems, will be continuously
displayed until it is updated.

2. Menu Mode: In this mode, up to 12 lines of 24 char-
acters can be entered into volatile memory without affect-
ing data stored in the ID Mode. A computer is required
to enter data in this mode.



8240 SERIES HIGH PERFORMANCE COLOR CCD CAMERAS
ORDERING INFORMATION

824X — X XXX / XXX X X

Power Options Configuration Module Options Lens Options Special Options
2 12V ac, 50/60 Hz 1 NTSC 000 None 0000 None L Low Temperature
Operation
4 24V ac, 50/60 Hz (Note: Y-C, RGB 010 Fiber Optic Auto Iris, CS Mount
and PAL Transmitter EHO04 3.7mm, f1.6, 1/2' SS-425 Sunshield
5 115Vac, 50/60 Hz configurations EHO6 6mm, f1.4, 1/2"
available as 052 Programmable EH13 12mm, f1.4, 1/2° For remote control
engineering Source ID and other
revisions. Please Generator Auto Iris, C Mount accessories, please
consult factory.) ESO5 4.8mm, f/1.8, 2/3"  consult the factory.
053 Programmable ES08 8mm, /1.4, 2/3
Source ID ES16 16mm, f/1.4, 2/3"

Generator & Fiber ES25 25mm, f/1.4, 1"
Optic Transmitter EH35 35mm, /1.4, 2/3"

Zoom Lenses (1/2")

Z06R 6:1,8—48mm,
f1.0

Z10R 10:1,8—80mm,
f1.2

PO6R 6:1 with presets,
f1.0

P10R 10:1 with
presets, f1.2

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

NOTES ON STANDARD FEATURES SPECIAL FEATURES
Electronic Shutter/Integration: Internal switches select Cohu welcomes the opportunity to provide special
shutter speeds or the number of integration fields, and features to better serve your particular requirement.
enable or disable the external ON/OFF control of the Some examples of special features are:
internally-selected shutter or integration mode. These
switches are set at the factory prior to sealing and Y-C (S-VHS) Output for VCR compatibility
pressurizing the environmental housing. The standard
factory settings disable the external ON/OFF control and RGB and PAL formats
provide 1/60 second shutter speed. The switches can be
set differently at the factory to customer specifications, or Custom painting, silkscreen, and logo

in the field by removing the camera from the housing.
Special filters, lens supports, and mounting

AGC Peak/Average adjustment is made via an internal solutions
control, which is set at the factory prior to sealing and
pressurizing the environmental enclosure. Customer may Special adjustment of AGC peak/average control

specify different setting upon ordering.
Customer-specified setting of Electronic Shutter or
Integration mode switches

ADVANCED

VIDEO . .

TECHNOLOGY 5755 Kearny Villa Road « San Diego, CA 92123 o

Made in the U.S.A. Cohu, Inc./Electronics Division
Telephone: (619)277-6700 « FAX: (619)277-0221

8240 Series Rev5/95 Printed in U.S.A.



REMOTE HEAD
CCD CAMERAS



HIGH PERFORMANCE REMOTE-HEAD
MONOCHROME CCD CAMERA

Cable Length to 100 Feet
On-Chip-Microlens Imager

e
A4 9O 8 OSERIES

Cohu’s new 4980 Series High Per-
formance Monochrome Remote-
Head CCD Cameras are the perfect
solution for video applications re-
quiring high performance in a com-
pact package. The lightweight
mini-remote head is easily incorpo-
rated into microscopes, medical in-
struments, and machine vision
systems, and is ideal for special-
ized security/surveillance applica-
tions.

Available in RS-170 and CCIR
models, these high resolution cam-
eras employ a half-inch format inter-
line transfer imager with on-chip
microlenses for unparalleled sensi-
tivity and minimal blooming. For ad-
ditional sensitivity in low-light
conditions, they provide 26 dB AGC
and variable field/frame integration
capabilities.

For video applications prone to
streaking problems, the sensor pro-
vides a 1000:1 overload capability,
which allows transmission of clear
video signals even when bright inci-
dental light is present in the scene.

4980 Series cameras are backed
by a full two-year warranty. They’re
rugged, yet lightweight and com-
pact — ideal for easy system inte-
gration. For easy access to camera
controls, they have a removable trim
plate on the camera control unit.

This camera is available in color
models. Please request literature
on Cohu’s 8280 Series. We wel-
come requests for special products
and complete CCTV systems.

APPLICATIONS
* Image Processing
* Machine Vision
* Microscopy
« Endoscopy
* Process Control
e Quality Control
* Image Analysis
* Security/Surveillance

Designed and Manufactured in U.S.A.

The mini-remote head can be separated from the CCU by up to 100 feet of cable.

FEATURES AND BENEFITS

Compact, Lightweight
Mini-Remote Head — only
1.125" diameter means maximum
flexibility for end users or OEMs

Variable length cable up to 100
feet between head and CCU

Camera Head Connector for
complete interchangeability better
definition, error-free results

High Resolution — for better
definition, error-free results

On-Chip-Microlens Interline
Transfer Imager dramatically
increases sensitivity and virtually
eliminates streaking and blooming.

Eight-Speed Electronic Shutter
reduces blurred images of fast-
moving objects.

Choice of Synchronization
Options — Asynchronous reset,
genlock, H&V drive, line lock, or
crystal

High Signal-to-Noise Ratio for
clear, noise-free video

Optional Electronic Iris
automatically controls exposure.

Asynchronous Reset provides
random vertical reset capability for
production line applications.

Made in U.S.A. — direct factory
support

1000:1 Overload Capability
permits incidental light overloads up
to ten times that of other CCD
cameras.

No Lag or Image Retention —
provides fast, clean images

Zero Geometric Distortion for
consistent corner-to-corner linearity

26 dB AGC for increased sensitivity
at low light levels

Optional IR Filter

Field or Frame Integration — for
added sensitivity in low-light-level
imaging applications

Choice of RS-170 & CCIR Models
Two-Year Warranty

Special Configurations for OEMs
and end users

Cohu, Inc./Electronics Division



4980 SERIES HIGH PERFORMANCE REMOTE-HEAD CCD CAMERA

SPECIFICATIONS

ELECTRICAL

Image Area
6.4x 4.8 mm (corresponding to
/2" image tube)

Active Picture Elements
RS-170: 768H x 494V
CCIR: 752H x 582V
Imager Type
Interline transfer CCD
with on-chip microlenses
Cell Size
RS170: 8.4 x 9.8 microns
CCIR: 8.6 x 8.3 microns
Resolution
RS170: 580 horizontal TVL,
350 vertical TVL
CCIR: 560 horizontal TVL,
450 vertical TVL
Sensitivity (faceplate) @2850 K
0.65 lux at full video, AGC off
0.02 lux at 80% video, AGC on
0.016 lux at 30% video, AGC on
Electronic Shutter
Eight steps from V50 or 1/60 to !/i 0,000
second (I/so or 1/60, V125,!/soo, !/i,000,
112,000, /4,000, and !/io,000 second)
Integration
Integration period controllable through
external input pulse
Grab pulse output
Field (/60 or V50 second) or Frame (/30
or /25 second) integration selected by
internal jumper

Video Output
1.0 V p-p @75 ohms, unbalanced

AGC
26 dB, variable gain

Signal-to-Noise Ratio
50 dB at gamma 1, gain 0 dB

Auto Lens
Separate lens video signal tracks AGC
peak/average adjustment to eliminate
AGC/auto lens interaction
Power: +15V, 35 mA maximum

Gamma
Variable 0.45to 1.0

Synchronization

Genlock, revert to variable phase line
lock with zero crossing detector

Genlock, revert to crystal

Crystal Lock

H&V Drive

Asynchronous Reset

Internal Clock Speeds
RS170: 28.6363 MHz
CCIR: 28.375 MHz

Power Requirements

12V ac or de (standard)

115Vac (optional on RS-170
models, includes wall
transformer and connector)

230V ac (optional on CCIR
models, includes wall
transformer and connector)

4.2 watts de power consumption

LED Power Indicator, Green

ORDERING INFORMATION

498X — X X X X XXX X
Power Sync Optical Options Cable Lens
Options Options  Filters Length Options
2 12V ac orde 2 Genlock 0 None 0 Field Mode 1 10 Feet Manual Iris, C Mount
3 230V ac, 50 Hz, (revert to 1 IR Filter 1 Frame Inte- 2 25 Feet *ALO04 4.5mm, /2.0,2/3"
with ac wall gésg"o) (Non- gration Mode 3 50 Feet  *ALOS 8mm, /1.4, 2/3"
adapter - removable) 3 Eocionic Irist 4 100 Feet  AL16 16mm, f/l.4, 2/3"

(CCIR models) 3 Genlock
4 24VAC/VDC (revert to line

AL25 25mm, f/1.4, 1"

lock) RS-170 * Electronic Iris AL50 50mm, /1.4, 1"
5 115Vac, 60 Hz, ion i i :
with ac wall 4 Asynchronous option is Qe5|gned * Wide Angle
dapter (RS 170 Reset RS-170 for use with
adapter ( manual iris lenses )
models) 5 Genlock only. With this Auto Iris, C Mount
(Revert to i ES04 4.2mm, /1.6, 1/2"
option, the
crystal CCIR) camera operates ESO05 4.8mm, /1.8, 2/3"
6 ﬁgcelzcr)tctko in the field (ijnte— ES08 8mm, /1.4, 2/3"
gration mode. y
linelock €CIR) Use of the ES12 12.5mm, f/1.4, l”
7 Asynchronous electronic iris ES16 16mm, f/1.4, 2‘/'3
reset (CCIR) defeats electronic ES25 25mm, f/1.4, 1

shutter positions.

‘Line lock or
variable phase
adjustable.

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

4980 Series 5/96 Printed in USA

EH35 35mm, /1.4, 2/3"
ES50 50mm, /1.4, 1"
EH75 75mm, /1.8, 1"
Other lenses are
available. Please
consult factory.

PO Box 85623 San Diego, CA 92186-5623
Telephone: (619) 277-6700 « FAX: (619) 277-0221

MECHANICAL

Dimensions (less lens/cable)
Camera Head: 1.125” dia. x 2.00"
length (28.57 x 50.8 mm)
CCU: 1,7”(H) x 5.0”(W) x 6.97(D)
(43.2x 127x 175.3 mm)
Weight
Camera Head: 4 ounces (113 grams)
CCU: 27.5 ounces (780 grams)
Cable: 1/2 ounce/ft. (45 grams/m)

Lens Mount
Adjustable "C" mount

CCU Controls

Eectronic Shutter
AGC peak/average
AGC On/Off
Manual Gain
Gamma
Sharpness

CCU Connectors
Video (BNC)
Camera Head (15 pin “D” subminiature)
Power (2 circuit screw terminal)
Lens (3 pin Mini-DIN)
External Sync (8 pin DIN)
Pin 1. Ext. Vertical Trigger In
Pin 2. Ext. Sync/Horizontal Trigger In
Pin 3. Grab Pulse Out (-)
Pin 4. Ground
Pin 5. Ground
Pin 6. Vertical Reset In
Pin 7. Grab Pulse Out (+)
Pin 8. Integrate Input

ENVIRONMBMNJTAL

Ambient Temperature Limits
Operating: -20 to 60 °C
(-4° to 140° F)
Storage: -30 to 70 °C
(-22° to 157° F)
Humidity
Up to 95% relative humidity
Vibration
Sine vibration from 5 to 2,000 Hz,
5 g’s peak, all 3-axis, 1/2 hr. per
axis per MIL-E-5400T, para
3.2.24.5.1.2, fig. 2, curve llla.
Random vibration from 10 to 2,000 Hz,
11 g’s rms, all 3-axis, 1/2 hr.
per axis, per MIL-E-5400T, para
3.2.24.5.1.2, category 6.

Shock
Up to 15 g's in any axis under
nonoperating conditions

Cohu, Inc./Electronics Division



HIGH PERFORMANCE REMOTE-HEAD
MONOCHROME CCD CAMERA

A990 SERIES

Cohu’s new 4990 Series High Per-
formance Monochrome Remote-
Head CCD Cameras are the perfect
solution for video applications re-
quiring high performance in a com-
pact package. The lightweight
remote head is easily incorporated
into microscopes, medical instru-
ments, and machine vision systems,
and is ideal for specialized secu-
rity/surveillance applications.

Available in RS-170 and CCIR
models, these high resolution cam-
eras employ a half-inch format HAD
interline transfer imager with on-
chip microlenses for unparalleled
sensitivity and minimal blooming.
For additional sensitivity in low-light
conditions, they provide 26 dB AGC
and variable field/frame integration
capabilities.

For video applications prone to
streaking problems, the sensor pro-
vides a 1000:1 overload capability,
which allows transmission of clear
video signals even when bright inci-
dental light is present in the scene.

4990 Series cameras are backed
by a full two-year warranty. They’re
rugged, yet lightweight and com-
pact — ideal for easy system inte-
gration. For easy access to camera
controls, they have a removable trim
plate on the camera control unit.

Cohu has been a leading U.S.
manufacturer of closed circuit video
cameras and systems for over 40
years. We welcome requests for
special products and complete
CCTV systems.

APPLICATIONS

* Image Processing

* Machine Vision

* Microscopy
 Endoscopy

e Process Control

e Quality Control

* Image Analysis

= Security/Surveillance

Designed and Manufactured in U.S.A.

High Sensitivity

On-Chip-Microlens Imager

Cohu 4990 Series Monochrome High Performance Interline Transfer CCD Camera

FEATURES AND BENEFITS

Compact, Lightweight Remote

Head — maximum flexibility for end
users or OEMs

High Resolution — for better
definition, error-free results

On-Chip-Microlens Interline
Transfer Imager dramatically
increases sensitivity and virtually
eliminates streaking and blooming.

Eight-Speed Electronic Shutter
reduces blurred images of fast-
moving objects.

High Sensitivity permits operation
over a broad range of light levels.

Choice of Synchronization
Options for greater versatility

High Signal-to-Noise Ratio for
clear, noise-free video

Asynchronous Reset provides
random vertical reset capability for
production line applications.

Optional Electronic Iris
automatically controls exposure

Made in U.S.A. — direct factory
support

1000:1 Overload Capability
permits incidental light overloads up
to ten times that of other CCD
cameras.

No Lag or Image Retention —
provides fast, clean images

Zero Geometric Distortion for
consistent corner-to-corner linearity

26 dB AGC for increased sensitivity
at low light levels

Optional IR Filter

Field or Frame Integration — for
added sensitivity in low-light-level

imaging applications

State-of-the-Art Design and
Construction for total, solid-state

Cohu, Inc./Electronics Division



4990 SERIES HIGH PERFORMANCE REMOTE-HEAD CCD CAMERA

SPECIFICATIONS

ELECTRICAL
Image Area AGC
6.4x 4.8 mm (corresponding to V2" 26 dB, variable gain
image tube) Signal-to-Noise Ratio

Active Picture Elements
RS-170: 768H x 494V
CCIR: 752H x 582V

Imager Type

Interline transfer CCD
with on-chip microlenses

Cell Size
RS170: 8.4 x 9.8 microns
CCIR: 8.6 x 8.3 microns
Resolution
RS170: 580 horizontal TVL,
350 vertical TVL

CCIR: 560 horizontal TVL,
450 vertical TVL
Sensitivity (faceplate) @2850 K
0.65 lux at full video, AGC off
0.05 lux at 80% video, AGC on
Electronic Shutter
Eight steps from l/so or 1/60 to l/io,o00

second (!/so or 1/60, /125, V500, Y/i,000,
12,000, /4,000, and l/io,000 second)

Integration
Integration period controllable through
external input pulse
Grab pulse output
Field (/60 or !/so second) or Frame (V30
or V25 second) integration
selected by internal jumper

Video Output
1.0V p-p @75 ohms, unbalanced

>56 dB at gamma 1, gain 0 dB
38 dB at gamma 1, AGC On

Auto Lens

Separate lens video signal tracks AGC
peak/average adjustment
to eliminate AGC/auto lens

interaction

Power: + 15V, 35 mA maximum

Gamma

Variable 0.45 to 1.0

Synchronization

Genlock, revert to variable phase line
lock with zero crossing

detector

Genlock, revert to crystal

Crystal Lock
H & V Drive

Asynchronous Reset

Internal Clock Speeds
RS170: 28.6363 MHz
CCIR: 28.375 MHz

Power Requirements

12V ac or de (standard)

115Vac (optional on RS-170
models, includes wall
transformer and connector)

230V ac (optional on CCIR
models, includes wall
transformer and connector)

4.2 watts de power consumption

LED Power Indicator, Green

ORDERING INFORMATION

499X — X X

Power Sync Options ~ Optical
Options Filters
2 12V ac orde 2RS170 0 None
3 230V ac, 50 Genlockirevertto 1 g pjjer
Hz, with ac crystal (Non-
wall adapter 3 RS170 removable)

(CCIR models)
4 24V ac, 24V-28

Genlock/revert to
phase adjust line lock

V de 4 RS170 Async reset
5 115V ac, 60 5 CCIR

Hz, with ac Genlock/revert to

wall adapter crystal

(RS -170 6 CCIR

models)

Genlock/revert to
phase adjust line lock
7 CCIR Async reset

’Genlock can be
composite sync or
separate H&V drive

X

Options

00 None (Standard TV

Rate)

10 Frame Inte-
gration Mode

30 Electronic tris

* Electronic Iris
option is designed
for Uee with
manual iris lenses
only. With this
option, the
camera operates
in the field inte-
gration mode.
Use of the
electronic iris
defeats electronic

shutter positions.

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.
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XX XX
Lens
Options

Manual Iris, C Mount
*ALO4 4.5mm, f/2.0, 2/3"
AL16 16mm, f/1.4, 2/3"
AL25 25mm, f/1.4, 1"
AL50 50mm, f/1.4, 1"
* Wide Angle

Auto Iris, C Mount
ES04 4.2mm, /1.6, 1/2"
ESO05 4.8mm, /1.8, 2/3"
ES08 8mm, f/1.4, 2/3"
ES12 12.5mm, f/1.4, 1’
ES1616mm,f/1.4,2/3
ES25 25mm, f/1.4, 1"
ES50 50mm, /1.4, 1"
EH7575mm, /1.8, 1"

Other lenses are
available. Please

consult factory.

5755 Kearny Villa Road < San Diego, CA 92123
Telephone: (619) 277-6700 « FAX: (619) 277-0221

MECHANICAL

Dimensions (less lens)

Camera Head: 1.50” dia. x2.00"
length (38.1 x 50.8 mm)

CCU: 1.77(H)x5.0”(W)x6.9”(D)
(43.2x 127x 175.3 mm)

Weight

Camera Head (less lens and
cable): 4 ounces (113 grams)

15" Remote Cable: 17 ounces
(483 grams)

CCU: 27.5 ounces (780 grams)

Lens Mount
Adjustable "C" mount

CCU Controls

Electronic Shutter
AGC peak/average
AGC On/Off
Manual Gain
Gamma

Sharpness

Connectors
Video (BNC)
Power (2 circuit screw terminal)
Lens (3 pin Mini-DIN)
External Sync (8 pin DIN)
Pin 1. External Vertical Trigger In
Pin 2. External Sync/Horizontal
Trigger In
Pin 3. Grab Pulse Out (-)
Pin 4. Ground
Pin 5. Ground
Pin 6. Vertical Reset In
Pin 7. Grab Pulse Out (+)
Pin 8. Integrate Input
Camera Head (15 pin “D”
subminiature)

ENVIRON MENTAL

Ambient Temperature Limits
Operating: -20 to 60 °C
(-4° to 140° F)
Storage: -30 to 70 °C
(-22° to 157° F)
Humidity
Up to 95% relative humidity
Vibration
Sine vibration from 5 to 2,000 Hz,
5 g’s peak, all 3-axis, 1/2 hr. per
axis per MIL-E-5400T, para
3.2.24.5.1.2, fig. 2, curve llla.
Random vibration from 10 to 2,000 Hz,
11 g’s rms, all 3-axis, 1/2 hr.
per axis, per MIL-E-5400T, para
3.2.24.5.1.2, category 6.

Shock
Up to 15 g’s in any axis under
nonoperating conditions

Cohu, Inc./Electronics Division



/""two-year'x
warranty ;

REMOTE-HEAD MONOCHROME

6400 & 6700 SERIES

Co.hu’s Monochrome Remote-
Head Frame-Transfer CCD Cameras
offer all the outstanding perform-
ance characteristics of Cohu’s 4800
and 4700 Series standard mono-
chrome frame-transfer cameras,
with the added benefits of a two-
piece configuration, electronic shut-
ter, and enhanced signal-to-noise
characteristics. The lightweight re-
mote camera head is ideally suited
for mounting on microscopes, ro-
bots, and other equipment with size
and weight limitations.

Both the 6400 Series RS-170 and
the 6700 Series CCIR cameras pro-
vide high resolution and high sensi-
tivity. The blemish-free CCD sensor
provides pixel-to-pixel contrast vari-
ation of less than 5%, with zero geo-
metric distortion and no lag or
image retention.

Connected to the camera control
unit by an integral 15-foot cable, the
remote camera head weighs only
113 grams, and measures only
38mm in diameter and 51mm in
length.

As with all Cohu CCD cameras,
the 6400 and 6700 Series cameras
are designed and manufactured in
U.S.A., and are backed by a full two-
year warranty.

APPLICATIONS
* Microscopy
* Machine Vision
* Medical Imaging
* Process Control
e Quality Control
* Image Analysis

* Security/Surveillance

FRAME-TRANSFER CCD CAMERAS

ElectronicShutter

Cohu 6400 Series Remote-Head Monochrome Frame Transfer CCD Camera

FEATURES AND BENEFITS

Compact, Lightweight Remote
Head — maximum flexibility for end
users or OEMs

High Resolution — for better
definition, error-free results

Two-Speed Electronic Shutter
reduces blurred images of fast-
moving objects.

High Sensitivity permits operation
over a broad range of light levels.
Genlock, H & V Drive, Pixel
Clock Outputs for machine vision
interface

High Signal-to-Noise Ratio for
better dynamic range.

Auto Black for contrast
enhancement

100% Blemish-Free Frame-

Transfer Image Sensor — no
dead pixels.

Designed and Manufactured in U.S.A.

Made in U.S.A. — direct factory
support

No Lag or Image Retention —
provides fast, clean images

Zero Geometric Distortion for
consistent corner-to-corner linearity

Selectable AGC Ranges for
better control under varying light

conditions
Optional IR Filter

State-of-the-Art Design and

Construction for high
performance, reliability and long life

Choice of RS-170 & CCIR Models
Two-Year Warranty

15”Remote Cable facilitates
system design and installation.

Special Configurations for OEMs
and end users

Cohu, Inc./Electronics Division



6400 & 6700 SERIES REMOTE-HEAD FRAME-TRANSFER CCD CAMERAS

SPECIFICATIONS

ELECTRICAL
Imager Type AGC
Single CCD using frame-transfer Switch selectable, Off/Low
method Gain/High Gain
Peak-average adjustable
Image Area Low Gain: 0 - 6 dB
6.4 x 4.8 mm (corresponding to /2" High Gain: 0 - 20 dB
image tube)

Active Picture Elements
RS-170: 755H x 242V
CCIR: 699H x 288V

Cell Size
RS170: 8.5(H) x 19.5 (V) microns
CCIR: 9.2(H) x 16.8(V) microns

Resolution
RS170: 550 horizontal TV lines,
350 vertical TV lines

CCIR: 525 horizontal TV lines,
415 vertical TV lines

Sensitivity (faceplate) @2850 K
0.25 lux at full video, AGC off
0.009 lux at 80% video, AGC on

Contrast Variation
<5% overall at gamma 1, gain 0 dB
Electronic Shutter
Switch selectable, !i,ooo0 second,
/2,000 second, and Off

Video Output
1.0 V p-p @75 ohms, unbalanced

Auto Black

Maintain set-up level at 7.5 +5 IRE
units if picture contains at least
10% black

Signal-to-Noise Ratio

>56 dB at gamma 1, gain 0 dB
38 dB at gamma 1, AGC On

Auto Lens
Separate lens video signal tracks
AGC peak/average adjustment to
eliminate AGC/auto lens interac-
tion
Power: +9V, 100 mA maximum

Gamma
0.5 or 1.0 jumper selectable

Synchronization

Genlock, revert to crystal

Genlock, revert to phase adjustable
line lock

External H & V Drive

Internal Clock Speeds
RS170: 14.31818 MHz
CCIR: 14.375 MHz

Power Requirements
4.5 watts de (without lens)

MECHANICAL

Dimensions (less lens)
Camera Head: 1.50" dia. x 2.00"
length (38.1 x 50.8 mm)
Cable: 15 feet (4.57 meters)
CCU: 1.7"(H)X5.0"(W)x7.3"(D)
(43.7 x 127 x 189 mm)

Weight
Camera Head (less lens and cable):
4 ounces (113 grams)
Remote Cable: 17 ounces (483
grams)

CCU: 29 ounces (822 grams)

Lens Mount
Adjustable "C" mount, 16mm format

Connectors
BNC connector — Video Out
Switchcraft TB4M — Lens Drive
Switchcraft TB3M — Power In
Hirose SR30-10R-7S — Auxiliary

ENVIRONMENTAL

Ambient Temperature Limits
Operating: -10 to 50°C (14 to 122°F)
Storage: -30 to 70 °C (-22 to 157°F)

Humidity
Up to 95% relative humidity

Vibration
5 to 60 Hz with 0.082 inch total ex-

cusion (15 g's @ 60 Hz). From 60
to 1,000 Hz, 5 g’s rms random Vvi-
bration without damage.

ORDERING INFORMATION

6X 11X — X XXX [ XXXX

Shock (less lens)

Video Power Sync Optical Lens
. . Fil Obti Remote head: Up to 30 g's.
Format Options Options ilters ptions CCU: Up to 15 g's in any axis under
4 RS-170 (EIA) 2 12V ac or de 2 Genlock (revert 000 None Manual Iris, C Mount nonoperating conditions, MIL-E-

7 CCIR 3 230V ac, 50 to crystal ) 100 IR Filter *ALO4 4.5mm, /2.0, 2/3" 5400T, paragraph 3.2.24.6
Hz, with ac 3 Genlock (revert (non- *ALO8 8mm, /1.4, 2/3" 3
wall adapter to phase removable)  ALos 9mm. f/1.4, 2/3" Altitude
(CCIR models) adjustable line AL1E 16mm. 1.4 2/3" Sea level to the equivalent of 3,000
5 115V ac, 60 lock) AL26 25mm. f1.6. 213" meters or 10,000 feet (508mm/20
Hz, with ac 7 External H & V o inches of mercury)
wall adapter Drive (revert to AL51  50mm, /1.8, 2/3 Y.
(RS-170 crystal) * Wide Angle
models)

Auto Iris, C Mount
ES04 4.2mm, /1.6, 1/2"
ES06 6mm, /1.2, 1/2"
EsSo088mm, /1.4, 2/3"
ES13 12mm, /1.2, 1/2"
ES1616mm, /1.4, 2/3"
ES2525mm, /1.4, 1"
EH3535mm, /1.4, 2/3"
NOTE: Auto iris lenses
require auto iris cable

assembly 8352-1, to be

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE. ordered separately.

ADVANCED

eitoont

6400 Series 5/95 Printed in U.S.A.

PO Box 85623 San Diego, CA 92186-5623

Telephone: (619) 277-6700 « FAX: (619) 277-0221 Cohu, Inc./Electronics Division



On-Chip
Microlens Sensor

Cohu’s new 8290 and 8390 Series
High Performcance Color Remote-
Head CCD Cameras are the perfect
solution for applications requiring
high performance in a compact
package. The lightweight remote
head is easily incorporated into mi-
croscopes and machine vision sys-
tems, and is ideal for specialized
security/surveiHance applications.

Available in NTSC/Y-C, PAL/Y-C,
and RGB models, these high resolu-
tion cameras use on-chip microlens
HAD sensor technology, which en-
hances dynamic range and sensitiv-
ity while reducing vertical smear.

An easily removable trim plate on
the camera control unit provides con-
venient access to electronic shutter
timing, integration, AGC, and white
balance controls.

Designed and manufactured in
the U.S.A., 8290 and 8390 Series
High Performance Color Remote-
Head CCD Cameras are backed by
a two-year warranty. OEM engineer-
ing requests are welcomed.

HIGH PERFORMANCE COLOR
REMOTE-HEAD CCD CAMERAS

8290 & 8390 series

NTSC/Y-C, PAL/Y-C, or RGB
On-Chip Microlens Sensor

Cohu High Performance Color Remote-Head CCD Camera

FEATURES AND BENEFITS

 Compact, Lightweight Remote

Head — for easy installation and
operation

* On-Chip Microlens Sensor
enhances sensitivity and dynamic
range, reduces vertical smear

+ High Resolution — 460
horizontal TV lines for sharper
images

* High Sensitivity — permits
operation over a wide range of light
levels

e Convenient External
Adjustments for control of shutter
speed, integration period, AGC, and
other critical parameters

e Zero Geometric Distortion
ensures precision measurement.

Designed and manufactured in U.S.A.

Two Year Warranty

Choice of Video Formats —
including Y-C and RGB outputs for
specialized applications

Eight-Speed Electronic Shutter
reduces blurring of fast-moving
objects

Selectable Integration Periods
with Grab Pulse — for low light
level microscopy applications.

1000:1 Overload Capability
permits incidental light overloads
up to ten times that of other CCD
cameras

AGC with Peak-Average

Adjustment for clear images in
varying light level applications

Made in U.S.A. — direct factory
support, quality design and

construction.

APPLICATIONS

Microscopy

Image Processing
Medical and Industrial

Machine Vision

Pattern Recognition
Non-Contact Measurement
3-D Imaging

Inspection

 Robotics

Computer Graphics
Remote Sensing
Mapping
Teleradiology
Quality Control
Teleconferencing

Security/Surveillance

Cohu, Inc./Electronics Division



8290 AND 8390 SERIES REMOTE-HEAD COLOR CCD CAMERAS

SPECIFICATIONS

ELECTRICAL—NTSC AND I'AL MODELS

Imager

Single interline transfer CCD with
matrix filter (cyan, yellow,
magenta, green)

Image Area
6.4 x 4.8 mm (1/2" format)

Active Picture Elements
NTSC/Y-C: 768(H) x 493(V)
PAL/Y-C: 752(H) x 582(V)

Resolution

NTSC/Y-C: Horizontal 460 TV lines
Vertical 350 TV lines
PAL/Y-C: Horizontal 460 TV lines
Vertical 415 TV lines
Sensitivity
3200 K faceplate illumination.
6.5 lux at full video, AGC Off.
0.55 lux at 80% video, AGC On.

Electronic Shutter
Switch selectable, 1/60 second (off)

to 1/10,000 second (8 steps)
Integration
Switch selectable, 2 to 16 fields
(8 steps). Grab pulse available
Gamma
0.5
AGC
0-20 dB
Peak-average adjustable

Signal-to-Noise Ratio (AGC Off)
48 dB (NTSC with 4.5 MHz filter)
45 dB (PAL with 5 MHz filter)

Video Outputs
Encoded: NTSC and PAL
1V p-p @75 ohms, unbalanced,
composite

S Video:
Y: 1V p-p @75 ohms, unbalanced,
composite
C: 0.285V p-p

Auto Lens Output
Peak-average characteristic tracks
AGC adjustment to eliminate

AGC/auto lens interaction

Color Lock
Burst phase adjustment
Horizontal phase adjustment

Color Balance
Through-the-lens type
Less than 10 IRE units unbalance
from 2850 to >5800 K

Synchronization
NTSC or PAL crystal, color lock
standard

Power Requirements
12V ac or de (standard)
115V ac, 60 Hz for NTSC models
(optional, with wall transformer)
230V ac, 50 Hz for PAL models
(optional, with wall transformer)

Power Consumption
4.5W

ELECTRICAL—RGB MODELS

Imager
Single interline transfer CCD with
matrix filter (cyan, yellow,
magenta, green)
Image Area
6.4 x 4.8 mm (1/2-inch format)
Active Picture Elements
RGB/60: 768(H) x 493(V)
RGB/50: 752(H) x 582(V)
Resolution
RGB/60: Horizontal 460 TV lines
Vertical 350 TV lines
RGB/50: Horizontal 460 TV lines
Vertical 415 TV lines
Sensitivity
3200 K faceplate illumination.

6.5 lux at full video, AGC Off.
0.55 lux at 80% video, AGC On.

AGC
0-20 dB
Peak-average adjustable

Gamma
0.50r 1.0

Electronic Shutter
Switch selectable, 1/60 second (off)
to 1/10,000 second (8 steps)
Integration
Switch selectable, 2 to 16 fields
(8 steps); grab pulse available
Power Requirements
12V ac or de (standard)
115V ac 60 Hz (optional, with wall
transformer)

230V ac 50 Hz (optional, with wall
transformer)

Power Consumption
4.5W
Video Outputs
RGB, per channel: 0.714 V p-p

@75 ohms, unbalanced; sync
on green, jumper selectable

Sync: 0.4V p-p @75 ohms,
unbalanced

Synchronization
Genlock, H&V drive

ENVIRONMENTAL

Ambient Temperature Limits

Operating: -20 to 50 °C

(-4° to 122° F)

Storage: -30 to 70 °C

(-22°to 157° F)
Humidity

Up to 95% relative humidity,

non-condensing
Vibration (less lens)

5 to 60 Hz with 0.082 inch total
excursion (15 g's @ 60 Hz). From
60 to 1000 Hz, 5 g's rms random
vibration without damage

Shock (less lens)

Up to 15 g's in any axis under
nonoperating conditions,
MIL-E-5400T, paragraph 3.2.24.6

Altitude

Sea level to equivalent of
3,000m/10,000 feet (508mm/20
inches of mercury)

MECHANICAL

Dimensions
Please see dimensional drawings.
Weight
Camera Control Unit (12 V model):
36 ounces (1000 grams)
Camera Head (less lens and cable):
4 ounces (113 grams)
15’Remote Cable: 17 ounces (483
grams)

Lens Mount
Adjustable "C" mount

Connectors
Please see dimensional drawings

Top Panel Adjustments
Shutter/Off/I nteg rate
8-Position Shutter/Integrate Switch
AGC On/Off *
AGC Peak/Average Adjustment
Auto/Manual/Remote White Balance

Switch *

White Balance Adjustment
Horizontal Phase/Color tock
SC Phase Switch
SC Phase Adjustment
AGC/Manual/Remote
BGain
Vertical Phase Adjustment
Horizontal Phase &djustment

* NTSC/Y-C and PAL/Y-C Models

Only
** RGB Models Only



DIMENSIONS

6-32 THDX, I8 DEEP
(2'PLACESEASIDE)

— 15 Feet—

r Adjustable "C" mount (4.57 Meters)

lens adapter

Optical r

AMP HDE-20
Receptacle
(15-PIN "D" Sub-
E Adapter mounting miniature
block can be
mounted on top or INCHES MM
J —— bottom of camera
head. A 0.41 10.4
B 0.50 12.7
C 1.50 38.1
nujiunO- D 0.75 19
E 0.31 7.9
F 0.85 21.6
G 0.22 5.6
H 1.25 31.8
! 2.00 50.8
J 1.50 38.1
K 0.97 24.6
L 5.75 146
M 2.87 73
FRONT PANEL N 7.75 197
NTSC/PAL RGB
REAR PANFI REAR PANEL



8290 AND 8390 SERIES REMOTE-HEAD COLOR CCD CAMERAS

ORDERING INFORMATION

8X9

Format Options
2 NTSC Format (60 Hz)

3 PAL Format (50 Hz)

X

Power Options

12V ac/dc

230V ac, 50/60 Hz, with wall
transformer, (8390 Series only)
24V ac/dc, 50/60 Hz

115V ac, 50/60 Hz, with wall
transformer (8290 Series only)

XXX X /

Configuration Options

1000 NTSC/Y-C or PAL/Y-G

2000 RGB/60 or RGB/50

PLEASE NOTE: Cohu welcomes the opportunity to provide special
features to better serve your particular requirement. For example, cus-
tom painting, silkscreen and logo for OEM customers and special
connector pin configurations can be ordered. Please contact Cohu

for details.

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

NTSC & PAL CONNECTOR CONFIGURATIONS

LENS
1 Power

2 Lens Video

3 Ground
Y-C

1 Y—Ground

2 C—=Ground

3 Y

4 C

8290/8390 Series Printed in USA 4/94

FAX: (619)277-0221 -

REMOTE

. Auto/Man

2 White Balance

3 Sync/Video In
4 Shutter On/Off

5 +5
6 Ground
7 Ground

8  Grab Pulse

XXXX

Lens Options
0000 None

Manual Iris, C Mount
ALO04 4.5mm. f/2.0. 2/3"
ALO6 6.5mm, /1.8, 2/3"
ALO8 8mm, /1.4, 2/3"
A014 12mm, f/1.2, 1/2"
AL16 16mm, f/1.4. 2/3"
AL25 25mm, f/1.4, T
AL50 50mm, /1.8, 1"

Auto Iris. C Mount
ES05 4.8mm, /1.8, 2/3"
ES08 8mm, /1.4, 2/3"
ES16 16mm, f/1.4, 2/3"
EH35 35mm, /1.4, 2/3"

* Customers supplying their own auto
Iris lenses must order lens connector
separately. Please consult factory.

RGB CONNECTOR CONFIGURATIONS

REMOTE 1

1

2

Blue Level

Red Level
Sync/Horizontal In
Shutter On/Off

+5

Vertical In
Ground

External Gain

RGB

NOTE: The RGB connector

layout is directly compatible
with Targa® Vista® and other

image capture boards.

5755 Kearny Villa Road « San Diego, CA 92123

Telephone: (619)277-6700  TWX: 910-335-1244

SYNC

1 Grab Pulse
2V Drive Out

3 H Drive Out

4 Clock Out
5  Ground
1 Ground
2 Ground
3 R

4 G

5 B

6 NO

7 Sync

8 NC

9 NC

Cohu, Inc./Electronics Division



DSP and Enhanced
Dynamic Range

DSPX-2000 / DSPE-2000

The DSPX digital color camera from
Cohu combines the advanced technology
and benefits of digital signal processing
with vastly superior intrascene dynamic
range to deliver high performance un-
matched by other cameras. While typical
color cameras deliver 48 dB, Cohu’s digital
camera, with unique processing algorithms,
provides as much as 72 dB.

This camera system consists of a mini-
ature remote head attached to the camera
control via plug-in cable, making it ideal for
use in environments where small camera
head size and light weight are critical. A
lighted power switch and tactile-response
menu selection buttons make the front
panel controls easy to operate.

The DSPX and DSPE utilizes a state of
the art VLSI (Very Large Scale Integration)
digital video processor chip that emulates
the human eye’s ability to perceive detail in
high contrast lighting environments. It has
450 lines NTSC (470 PAL) resolution and
768 (H) X 494 (V) (752 H x 582 V PAL) ac-
tive pixels. This capability offers the best
video imaging system available for such ap-
plications as microscopy, endoscopy, ma-
chine vision, robotics, process control, and
specialized surveillance.

Features can be menu controlled via
easy to use push-button selections, or re-
motely via RS-232.

The DSPX-2000 acquires images in
two channels, each with different proper-
ties, and merges them into one image. Us-
ing a built-in dual gain or dual shutter
function, the resulting image has a wider dy-
namic range, more accurate color reproduc-
tion, and less noise.

The remote head utilizes a 1/2" interline
transfer color sensor equipped with mi-
crolens technology for added sensitivity.

The product can be provided as a
board set to OEMs for integration into your
packaging. Cohu welcomes requests for
custom mechanical and/or electrical con-
figurations.

Made in the U.S.A. - ISO-9001 Certified Facility

DIGITAL COLOR SIGNAL
PROCESSING CAMERA

NTSC or PAL Remote Head
1/2"Interline Transfer Imager

The new DSPX-2000 is attractively packaged and comes with a full complement
of features.

FEATURES

Wide Dynamic Range up to 72 dB provides high detail video
images in even the most extreme lighting conditions

Edge Enhancement sharpens transition for increased light/dark
definition

Normal or Dual Mode for simultaneous video processing via two
separate gain paths

Integrated Time/Date Generator

Freeze Frame to grab and hold an image

Simple and Convenient Control using front panel or PC interface
Character Generator for titles or commentary

Dual Shutter smoothly transitions across the full range,
automatically adjusting to changing light conditions

2 Year Warranty
Made in U.S.A.

Cohu, Inc./Electronics Division



TOTAL FEATURE CONTROL VIA FRONT PANEL OR RS-232

The DSPX/DSPE menu tree makes it simple
and intuitive to achieve the highest possible per-
formance from the camera. From the menu sys-
tem you can activate all the features and options of
the camera using four function keys. Alternately,
the camera can be operated remotely via PC with
an RS-232 connection.

Menus are superimposed on the displayed im-
age on the screen. The commands can open other
menus, toggle options, or change variable parame-
ters. Other commands are either toggle options, or
variable parameters.

Color:

Setup:

Adjustment:

White Balance:

Tracking:

Indoor/Outdoor:

Color Adjust:

Phase:

Level:
Setup:

Mode:

Auto Shutter:

AGC:

Auto Black:

Control the white balance and color
parameters of the camera.

Enable automatic functions of the camera,
change its configuration, recall

saved presets, save new presets,

and access the Advanced Setup

menu.

Display variable parameters by which an
image produced by the camera can
be fine tuned.

Set white balance and color parame-
ters of the camera

Runs an algorithm to predict which areas of
the picture are white, then adjusts

the white balance accordingly. The
Tracking operation is continuous.

Select from a variety of preset color
temperatures

Modify manually the color level and
phase.

Shift the phase of the colors (hue) so the
displayed image colors match the
natural appearance of the pictured
object(s).

Set the color level saturation

Enable automatic functions of the camera,
change its configuration, recall

saved presets, save new presets,

and access the Advanced Setup

menu

Select the operation mode of the camera
Toggle the Auto Shutter function on and
off for optimal shutter speed for the
existing light conditions

Toggle the AGC function on and off to
determine the optimal gain for the ex-
isting light conditions

Set black level according to the darkest
area of the image. This is especially
useful for hazy images.

COHU

When you choose Exit in any menu, the menu sys-
tem is turned off but the choices you made remain
in effect. The complete set of current parameters is
saved and will be loaded each time you turn on the
camera, until the next time that setup is changed.

The menu system is manipulated by the arrow
keys. The right arrow enters the menus, selects
(or activates) a command, enters a submenu or tog-
gles options. If the option is a variable parameter,
the right or left arrow will adjust the parameter.
The Up/Down arrows move up and down the
menus.

Gamma: Adapt the gamma of the displayed
picture to the type of monitor in use
to compensate for nonlinear re-

sponse of the monitor screen.

Retrieve a previously saved setup, or
return to the factory default setup pa-
rameters.

Save the current setup to be used
in the future.

Continuously sample image in two
channels: one with low gain and one
with high gain. The images are com-
bined and the result is an image with
a dynamic range of over 60 dB. De-
tails in bright and dark areas become
much more visible than with a typical
CCD camera.

Sample image alternately in Short
and in Long Shutter (25/30 times per
second Short and 25/30 times per
second Long). The sampled images
are combined and the result is an im-
age with a dynamic range of over 72
dB, making details in bright and dark
areas much more visible than with a
typical CCD camera.

Camera operates as a digital video
camera with normal dynamic range.

Increase or decrease the relative ef-
fect of particular areas of the image
on the visibility of the picture. If, for
instance, you have a bright back-
ground that caused the foreground
image to appear dark, you can de-
cide to ignore the bright areas, or to
give more weight to the dark areas.

Display variable parameters which
can be changed to fine tune the im-
age that the camera produces. The
items listed in this menu change ac-
cording to the modes and choices
made in other menus, and include
brightness, DR limit, gain, saturation,
shutter, and sharpness.

Recall:

Save:

Dual Gain:

Dual Shutter:

Normal:

Statistics Weight:

Adjustment:

HEAD

DSPX-2000 COLOR CAMERA

Cohu DSPX/DSPE Digital Signal Processing Color Camera



DIGITAL OUTPUT PAL TIMING

- Field 2 Field 1

Blanking C 25 H +12 ps-

Field Index
Timing diagram for the DSPX-2000 appears above. Note Timing diagram for the DSPE-2000 appears above. Note
the separate diagrams for the even and odd fields. the separate diagrams for the even and odd fields.

SIGNAL REFERENCE TO CLOCK

CLOCK

&L

DIGITAL
VIDEO
ouT

MIMIMUM
1 NS

MAXIMUM
10 NS

This timing diagram shows the relationship of the clock out-
put signal to the availability of the video output signal in the
DSPX-2000 and DSPE-2000.

Cohu DSPX/DSPE Digital Signal Processing Color Camera



SPECIFICATIONS

ELECTRICAL Power Requirement 12 VDC, +/- 5%
Imager PAL or NTSC, 1/2" single interline transfer Power Consumption <18 W
microlens sensor CCD with CYMG matrix
filter
i . DIMENSIONS CCU and head: See dimensional drawing
Active Pixels NTSC: 768 (H) x 494 (V) Cable: 10 ft/3 m x .207 mm dia.
PAL 752 (H) x 582 (V)
Resolution NTSC: 460 HTVL x 350 VTVL
PAL: 450 HTVL x 415 VTVL ME_CHANICAL
. Weight CCU: 1.8 Ib. (0.8 kg)
Sensitivity Full video, AGC off: 6.5 lux .
80% video, AGC on: 0.5 lux Camera Head: 1.15 oz. (49 9)
Electronic Shutter User selectable: 1/50 (PAL) or 1/60 (NTSC) 2.2 meter remote head cable: 5.5 o0z. (156 g)
to 1/30.000 second (NTSC or PAL) Lens Mount C, with CS adapter available
Gamma color, monochrome, linear Connectors Video: BNC
AGC adjustable range to 24 dB Y/C: 4-pin mini DIN

RGB/Sync: D9

Signal To Noise 54 dB (with 4.5 MHz filter) Remote Head: 14 pin Lemo
Outputs RGB: 0.714 V p-p at 75 ohm, sync on Digital Video: D37
(per channel) RS-232: D9

Power: 3 pin
Regulatory Approvals
FCC, Class B; VDE, Class B; CE: ESD,

Composite: 1 V p-p at 75 ohm
Y: 1V p-p at 75 ohm

C: 0.285V p-p RF Susceptibility, Fast Transients, and
Digital: 24 bit RGB, pixel clock, HD, VD, Emissions
C sync, C blank, FLD (TTL level)
RS-232 9600 baud, 1 stop, no parity
ORDERING INFORMATION
CONTROL UNIT, REMOTE HEAD, AND CABLE AUXILIARY HEADS AND CCU, ORDERED SEPARATELY
DSPX-2000 NTSC/RGB/Y-C with 10 ft./3m cable 8383-2 NTSC camera head, no cable
ER3019X Monochrome (RS-170) version of DSPX 8383-3 PAL camera head, no cable
DSPE-2000 PAL7RGB/Y-C with 10 ft/3m cable 8383-4 NTSC Camera Control Unit - NTSC/Y-C/RGB
ER-3019E Monochrome (CCIR) version of DSPE 8383-5 PAL Camera Control Unit - PAL/Y-C/RGB
ACCESSORIES 8383-7 10 ft (3 m) remote head cable, NTSC or PAL
8385-5 Power Supply 115 VAC to 12 VDC LENSES
CTC-17 Y-C cable, S-VHS-6, 6 ft./1,85m The versatility of this camera allows for many types of standard
CTC-24 RS-232 control cable assembly, 6 ft./1,85m and specialty lenses. Its "C" and "CS" mount attaches to most
CTC-25 RGB output cable assembly, male, 6 ft./1,85m standarc! scopes and appljanceg. Please consult your Cohu rep-
CTC-26 RGB output cable assembly, female, 6 ft./1.85m resentative for lens selection guidance.
8383-6 Mounting Block for camera head
ISO-9001 Certified
ADVANCED Cohu, Inc./Electronics Div.
\T/%_?NO 0GY P.O. Box 85623 San Diego, CA 92186-5623
Made in the USA. Telephone: (619) 277-6700 Fax: (619) 277-0221 Cohu, Inc./Electronics Division

DSPX/E2000 Printed in U.S.A. - (11/96)
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NEW! With Surge
<< Protection! >

MPC SERIES

The Microprocessor Camera Control
(MPC) System has been designed and
manufactured by Cohu to reduce the cost
of CCTV system installations and improve
command and control for security/surveil-
lance operations.

The MPC can reduce total equipment
and installation costs by up to 20% for sys-
tems that exceed 1,000 feet in distance
(cameras to monitors). For systems that
reach 5,000 feet, the savings are 50% or
more compared to traditional multi-conduc-
tor cable systems. This is accomplished
by installing lower-cost individual video
and control cables and by eliminating
separate control units.

The MPC makes use of state-of-the-art
technology with flexiblity to fit most users'
custom needs. A standard mini-system of
one-camera site control is expandable to
223 camera sites, 32 monitors, and 32
multi-operator Master and Remote sta-
tions. Larger system configurations are
available upon request.

The MPC utilizes a microprocessor-
based CPU, and controls the following:
Camera and Monitor selection, lens opera-
tion (iris, focus, and zoom functions), and
all pan/tilt commands. Digital control sig-
nals are transmitted from the MPC by one
or more of three formats: RS-422 serial-
data balanced line, RS-232 serial line, or
DTMF signals over a twisted pair. The
MPC transmitter is compatible with exist-
ing systems where receivers utilize one of
these transmission formats.

The MPC incorporates the latest tech-
nology in surge protection to protect
power and data inputs against voltage sur-
ges caused by lightning and other sour-
ces.

Options available to the user are the
Preset Option and the Camera Video
Switching Option. The Preset Option con-
trols up to 10 preset positions for each
camera. The camera video switching Op-
tion allows manual switching or random
camera sequencing of up to 16 cameras
per monitor for as long as 60 seconds per
camera. In addition to these, autoscan,
color, and bright light limiter control op-
tions are also available. For additional in-
formation on expansion capabilities,
options, and accessories, consult the
Cohu Applications Engineering Group in
San Diego or your local Cohu repre-
sentative.

Designed and manufactured in U.S.A

MICROPROCESSOR CAMERA

CONTROL SYSTEM

For Color or Monochrome
CCTV Systems

Typical MPC System Components: Camera on Pan/Tilt Unit, Microprocessor
Control Unit, Preset Panel, CPU Receiver Box, RS422 Distribution Unit

FEATURES

Controls up to 223 camera sites

Expand to 31 remote operator
stations

Compatible with RS-422,
RS-232, DTMF

Operator control of panftilt,
lens functions

Digitized control signals
Operator programmable

Distances up to 5 miles (8 km)
with shielded twisted pair

Power and data line surge
protection

OPTIONS

* Preset control for up to 10

positions

» Autoscan, color and bright

light limiter controls

* Video switching/sequencing
* RS-422 balanced-line service
e Multiple RS-232 ports

CcCOM U

INC
ELECTRONICS DIVISION



MPC — MICROPROCESSOR CAMERA CONTROL SYSTEM

THE MPC SYSTEM

The Cohu microprocessor control (MPC)
system provides the latest technology in a
computer controlled system. Programming
and operating the MPC system is simple
and requires no special training.

The MPC control system includes master
control panels, remote control panels,
preset control panels, control receivers,
and RS-422 distribution units. Commands
to the control receivers at the camera site
are via a single twisted pair cable (shielded
if preferred) using RS-422 digital data or
optional DTMF or by other communication
channels if RS-232. All of the units in the
system may be connected in a “daisy
chain,” or by the use of an RS-422
distribution unit, in a “star” pattern with up
to ten legs.

Cameras, monitors and limited camera
selection access can be assigned to a
specific MPC station with our unique
systems approach.

The standard control priority is first call
up priority. When the camera site is in use,
a busy indicator is illuminated on the
numeric display readout.

THE MPC MASTER
CONTROL PANEL

The MPC master control panel performs
as the system CPU.

The functions performed include:
1) polling remote control panels for
command/camera selection input,
2) routing operator commands to correct
control receiver, 3) controlling video
switchers, 4) implementing commands
received via RS-232, 5) implementing
control priority, 6) setting system
parameters such as the RS-422 baud rate,
7) non-volatile storage of camera sequence
and camera selection data, 8) selection of
data transfer (RS-422 2-way, RS-422 1-way,
or DTMF) for each camera site,
9) implementing functions unique to a
particular system (such as priority lockout
or camera/monitor access assignment)
that may be defined to implement non-
standard requirements on a system by
system basis, 10) RS-232 (single or
dual), and 11) DTMF control.

Other system options may be tailored
as appropriate for any user system.

THE MPC CONTROL PANEL

The MPC master control panel and MPC
remote control panels serve as operator
control units. The MPC control panel is
designed for fast, efficient use with little
operator training. The layout and clearly
designated functions provide the operator
quick command and control.

A digital keypad is used to enter
monitor/camera selection, sequence
programming, sequence/hold commands,
and system parameter programming
(master only). A numeric display indicates
the camera and monitor selection. The
busy LED indicator illuminates if the
camera is already under control by another
operator.

A joystick is used for pan/tilt control,
toggle switches for zoom, focus and iris,
and push button switches and LED status
indicators for camera power, lens speed,
and automatic/manual iris select.

Up to three auxiliary push buttons and
LED indicators are also available as options
for control of bright light limit on/off,
peak/avg adjust, auto color balance on/off,
manual white balance, or other user
defined controls.

COMMAND/CONTROL FOR SELECTED CAMERA SITE

1. NUMERIC DISPLAY

SEQ/HOLD KEY 6. PEAK/BLUE

11. COMM ERR LAMP

CAMERA

Indicates camera site
selected

BUSY

Indicates camera site in use
MONITOR

Indicates which monitor the
selected camera out is
being directed to

. PUSHBUTTON KEYPAD
Provides selection of:
CAMERA SELECT KEY
Activates camera selection
function
MONITOR SELECT KEY
Activates monitor select
function
ENTER KEY
Completes the selection
function

Starts and stops sequence
CKEY

Clears the selection function
0-9 KEYS

Numeric input for selection
function

. CAMERA POWER

Selects power on/off. Lamp
indicates power on.

. BRIGHT LIGHT LIMITER/

AUTO WHITE BALANCE
B&W—turns bright light
limiter on/off. Lamp
indicates bright light limiter on.
Color—select auto or
manual white balance.
Lamp indicates auto.

. LENS/FAST

Select lens speed for focus
and zoom functions. Lamp
on indicates fast mode.

10.

B&W—adjusts peak
average toward peak.
Color—adjusts more blue in
manual white balance.

. MANUAL

Select automatic/manual
iris selection. Lamp on
indicates manual control
mode.

. AVERAGE/RED

B&W—adjusts peak
average toward average
Color—adjusts more red in
manual white balance

. IRIS OPEN-CLOSE

Opens and closes lens iris
when MANUAL mode is
activated

FOCUS NEAR-FAR
Controls lens focus.

12.

13.

14.

15.

Communication error—
indicates communication
failure with camera control
receiver.

RESET SWITCH
Restarts the microprocessor

Z0OOM IN-OUT

IN brings subject closer on
monitor, OUT moves it
farther away.

POWER LAMP

Green indicates the control
panel has power. (On-Off
switch is on rear panel.

PAN/TILT JOYSTICK
Moving joystick to any
position through a full 360°
activates the panning (right-
left) and/or tilting (up-down)



MPC CONTROL RECEIVER MPC PRESET CONTROL PANEL MPC RS-422
DISTRIBUTION UNIT

The MPC control receiver receives The preset control panel installed
command data from the MPC master near the MPC control panel provides The RS-422 distribution unit provides for
control panel and decodes the command push buttons for operator call-up and ten twisted pair connections for MPC
data, performs error checking, and acts on programming of presets. LEDs display p g

. . X o . system data communication to control
valid data to drive the pan/tilt unit (if status of preset positions.

receivers and remote control panels if a

applicable) and camera controls. - ; - ;
single daisy chain is not convenient.

SPECIFICATIONS

ELECTRICAL RS-422 Dist. Unit MECHANICAL
Input Voltage -20 to 60 °C (-4° to 140° F) Dimensions
(a) 105-130V ac, 50/60 Hz Storage: Control Panel:
(b) 210-260V ac, 50/60 Hz Control Panel and Receiver 3.5"H x 12.5"Dx 19.0'W
Input Power -40 to 85 °C (-40° to 185° F) (8.9cm x 26.7cm x 48.3cm)
Control Panel: 20 Watts Preset Panel Receiver:
Receiver: 25 Watts, exclusive of camera, -30 to 70 °C (-22° to 157° F) 5.4"H x 10.0"Dx 13.5"W

heater, and pan/tilt power RS-422 Dist. Unit (13.3cm x 25.4cm x 34.3cm)
Preset Panel: 0.025 Watts -54 to 70 °C (-65° to 157° F) Preset Panel:

(from control panel) Ambient Air Pressure 1.72"Hx8.25"Dx 19.0"W
RS-422 Dist. Unit: 15 Watts Sea level to equivalent of 10,000 feet (4.4cm x 21,0cm x 48.3cm)
Surge Protection (3,000m) RS-422 Dist. Unit
Power Line: 20 joules, peak current Humidity 1.72"H x 8.20"D x 19.0"W

2500 amps Control Panel: 95% relative (4.4cm x 20.8cm x 48.3cm)
Data Line: 100 amps for 1 ms half value Receiver: 100% relative Weight

pulse width Vibration Control Panel: 10.4 Ibs. (4.7 kgs)

5 to 30 Hz with 0.03 inches total Receiver: 17.8 Ibs. (8.1 kgs)

ENVIRONMENTAL excursion. From 30 to 1,000 Hz, with Preset Panel: 2.3 Ibs (1.02 kg)
Ambient Temperature Limits peak random vibrations of 5 g's without Rs422 Distribution Unit: 4.2 lbs (1.9 kg)
Operating: damage or degradation Enclosure

Control Panel Shock Control Panel, Preset Panel, RS-422

Oto 50 °C (32° to 122° F) 15 g’s in any axis under non- Dist. Unit: 19" (48.3cm) rack mount
Receiver operating conditions. MIL-E-5400T, Receiver: NEMA-4 weatherproof box
-40 to 60 °C (-40° to 140° F) paragraph 3.2.24.6

Preset Panel
-10 to 50 °C (14° to 122° F)

TYPICAL MPC SYSTEM

MASTER STATION



MPC — MICROPROCESSOR CAMERA CONTROL SYSTEM
ORDERING INFORMATION
CONTROL PANEL

MPC - X - X XX [ XX/I— /XX

System Panel Input Power Front Panel Options § System Options
Configuration (As required)
MPC M Master 0 None 00 Basic MPC (0) 51 Preset+

R Remote 1 115 VAC, 50/60 Hz

2 230 VAC, 50/60 Hz

01 Bright Light Limiter(1)

02 BLL/Peak/Avg (3)

03 Auto Scan(1)

04 White Balance (3)

05 BLL/Peak/Avg/White Balance (3)

52 RS-232, Singlel

53 RS-232, Dualo

54 Video Switcher, Parallel °
56 DTMF®°

* Number of positions required for options — 3 Positions Max.
+ Master or Remote
° Master Only

Note: Multiple Options require
slash (/) between numbers

CONTROL RECEIVER

MPC-D - X X X XX

System Input Power Camera Power Pan/Tilt Power Options
(As required)
MPC-D 1 115VAC, 60 Hz 1 115 VAC 0 None
2 230 VAC, 50/60 Hz 2 230 VAC 1 115 VAC 56 DTMF
4 12 VAC 2 230 VAC
512 VDC 3115VDC
6 24 VAC 6 24 VAC
724 VDC

AUXILIARY EQUIPMENT & CABLES
XX -

[ | | ‘
I \

MPC -

System

MPC

Printed in U.S.A.

85-34 (10/91)
October 1991

Configuration

AE Auxiliary Equipment
CA Cable

Auxiliary Equipment

000 None

001 Preset Panel

102 RS-422 Distribution Unit
(115 VAC, 60 Hz)

202 RS-422 Distribution Unit
(230 VAC, 50/60 Hz)

|
Cables

234 Master Control Panel to RS-422 Distributor Unit

236 Control Receiver to Camera

237 Control Receiver to Vicon Pan/Tilt

238 Control Receiver to Pelco Pan/Tilt (with-PP opt.)

239 RS-232 Type (Null Modem)

240 Master Control Panel to Remote Control Panel
Remote Control Panel to Remote Control Panel

241 Control Panel to Preset Panel

242 Remote Control Panel to RS-422 Distribution Unit

243 Control Receiver to RS-422 Distribution Unit

244 Master Control Panel to Control Receiver

245 Control Receiver to Pelco Pan/Tilt (without-PP opt.)

5755 Kearny Villa Road ¢ San Diego, CA 92123

P.O. Box 85623 ¢ San Diego, CA 92186-5623
Phone: (619) 277-6700 « FAX: (619) 277-0221

i
ELECTRONICS DIViISI



CAMERA CONTROL RECEIVER

FOR ATMS APPLICATIONS

GENERAL DESCRIPTION

The Camera Control Receiver (CCR) receives RS-422/RS-232 commands from
the master control panel (in remote mode) or from the front panel switches (in
local mode), interprets the commands, and sends the proper control signals to
the camera and pan/tilt unit.

A front panel toggle switch selects either the remote mode or the local mode.
When the CCU is in local mode, no remote command from the host/control
panel is accepted except the query status command. A main chassis wiring
harness interconnects all circuit groups of the CCR.

Cohu, Inc./Electronics Division



OPERATION

u&esotac
BQJBOHZ

GENERAL

The Camera Control Unit (CCU) is normally controlled by the RS-422/RS-232
port. However, for maintenance, troubleshooting, or other reasons the CCU can
be placed in local control mode so that the front panel controls become active.
The front panel LOCAL /REMOTE switch selects the control mode.

Three features on the front panel are active at all times. They are not selectable
by the LOCALZREMOTE switch:

« AC MAIN POWER switch and indicator
e FUSE (ac input power)
e TEST connector (BNC video output)

When LOCAL is selected on the front panel the master control panel has no
control over the CCU.

VIDEO

Rear panel

AUTOMATIC DIAGNOSTIC FEATURE

A diagnostic automatically occurs during power up or after a RESET. This
diagnostic uses the front panel LEDs to provide an indication of proper circuit
operation. These groups of LEDs are: (1) PAN and TILT, (2) ZOOM, FOCUS,
IRIS, and (3) PRESET.



ELECTRICAL CHARACTERISTICS

The CCR consists of the following elements, mounted on the chassis:

» A switch/indicator board mounting the majority of front panel switches
and indicators for use by the operator.

e A switching power supply board delivering +5 V de, +/- 12 V de, and +24
V de to components in the CCR.

« A camera control receiver board acting as a main control interface
between:

e The master control panel and the camera, pan/tilt unit (in remote mode).
e The front control panel and the camera, pan/tilt unit (in local mode).

The following functions describe the control functions of the camera control
receiver board:

In Remote mode: Obtaining commands from (or directed through) the master
control panel via RS-422/RS-232 interface. This command is then decoded to
generate all drive signals for the camera, lens, pan/tilt, ID generator, preset
position, and option control relay.

In Local mode: Obtaining commands from the front panel switches and
performing the above remote functions except generating the drive signals for
ID generator and preset position.

A front panel control board acts as a local control panel to control basic
functions of the camera, pan/tilt unit, and one optional auxiliary control relay.

A 115 V ac power surge suppression, EMI filter, and front panel fuse delivers
ac power to the components within the CCU.

A front panel power on/off switch turns the CCU ON/OFF. When the CCU is
turned ON, the front panel AC MAIN POWER green LED indicator is also
turned ON.

MECHANICAL CHARACTERISTICS

The CCR measures 5" high x 14" deep x 17" wide (a standard 2 RU space).
The front panel cover is 5.25" high. The majority of circuits for the CCR
mount on three subassemblies attached to the two side panels and to the back
of the front panel. A top cover can be removed to gain access to the interior of
the unit.

POWER REQUIREMENTS

The CCR requires 115 V ac, 60 Hz input power. This is applied through a
permanently attached line cord on the rear panel.

Input power routes through filtering, a front panel fuse, a front panel on/off
switch, and then to the switching power supply. An ac feed is tapped off the
output of the main ac fuse and is itself fused. This fuse mounts internally on
the left side panel inside the chassis. The circuit provides ac power for camera
operating voltage, camera heaters, and pan/tilt operating voltages.



SPECIFICATIONS

ELECTRICAL

Control method

Control functions

Local/remote ctl

Source ID Gen

Front Panel
Low Press. Alarm

Vid Sync loss alarm

Front Panel Alarm

Voltages

Pan/Tilt voltage
Presets

Auxiliary Function

Power
MECHANICAL
Weight

Mounting

Inputs and Outputs

Fuse

Power on indicator

Microprocessor controlled. Front panel RESET switch
provided on the Camera Control Receiver (CCR)

Pan, tilt, zoom, focus, iris, pressure loss, ID generator, sync
loss,

A front panel switch selects either LOCAL control (CCR panel
has control via its front panel switches) or REMOTE control
(the system master control panel has control)

Two lines of 24 alphanumeric characters superimposed on
video at top or bottom of screen. Non additive mixing used.
Characters stored in non-volatile memory. Characters are
positioned on monitor screen in response to command from
Master

See table 3-1 and figure 3-1 for front panel controls

CCR responds to low pressure in associated camera and sends
status to master control panel when CCU status is sent a query

CCR detects video sync loss from associated camera and sends
status to master control panel

A front panel ALARM light illuminates for either loss of
pressure, loss of sync, or to indicate CCR in LOCAL mode

Zoom, Focus, Iris: Each internally selectable for 12 V de, 9 V
de (standard), or 5 V de operation

115 V ac, 60 Hz, 0.5 A minimum, 1 A maximum

10 presets available for control of pan, tilt, and focus (6
controllable from front panel switches)

One independently controlled relay with SPST 10 amp contact
available at separate rear panel AUX connector

115 Vac 60 Hz, 85 Watt

9 LB 8 0z (431 grams)
19 inch rack mount, 5.25 inch vertical space
7 rear panel, 1 front panel for video test purposes

1 on front panel for the ac input; 2 internal (1 on de power
supply, 1 for camera and pan/tilt outputs)

Front panel green AC MAIN POWER indicator

ENVIRONMENTAL

Temp. Limits

Relative Humidity

-20° to 60° C (4° to 140° F)

Up to 95%, noncondensing

DESIGNED AND MANUFACTURED IN THE U.S.A.  1SO-9001 CERTIFIED

COHU, INC./ELECTRONICS DIV.

PO BOX 85623 SAN DIEGO, CA 92186
Telephone: 619/277-6700 Fax: 619/277-0221



CCTV MOUNTING EQUIPMENT

MOUNTS AND ACCESSORIES

Cohu offers a selection of light-,
medium-, and heavy-duty mount-
ings for CCTV cameras and
monitors. Indoor and outdoor ver-
sions are available to suit the en-
vironment of the intended
application. Each unit has been
designed for dependability and
long life.

Where an adjustable head is re-
quired, be sure to include its
separate model number when order-
ing the basic mount.

If you need assistance in deter-
mining the proper accessories for
your particular CCTV installation,
please call your Cohu repre-
sentative, or call the factory and
ask to speak with one of our ex-
perienced applications engineers.

Designed and manufactured in U.S.A.

Model PM2000 Pedestal Mount and WM2000 Wall Mount With
Model AH2000 Manually Adjustable Pan/Tilt Head Adapter

SPECIFICATIONS

WM2000 WALL MOUNT

The WM2000 is a universal
wall arm mount designed for
wall mounting medium- to heavy-
duty pan/tilts or heavy- duty
camera enclosures. The
WM2000 will support loads of up
to 75 Ibs. When used with an op-
tional ST1 support strut, maxi-
mum load capacity is increased
to 150 Ibs.

PM2000 PEDESTAL MOUNT
The PM2000 is a universal
pedestal mount designed for
use with all medium- and heavy-
duty panftilts. Its aluminum con-
struction ensures load capacity
up to 125 Ibs. ST1 struts can be
used to increase horizontal
stability in windy areas. The
PM2010 is the same as the
PM2000 except it is 10" high.

AH2000 HEAD ADAPTER
The AH2000 adjustable head
adapter is designed for use with
WM2000 and PM2000 mounts. It
provides 360° horizontal move-
ment. For certain installation ap-
plications, the AH2000 can be

used alone.

Cohu, Inc./Electronics Division



INDOOR/OUTDOOR MOUNTS AND ACCESSORIES

PEDESTAL AND WALL MOUNTS

CM1700 LIGHT-DUTY MOUNT

The CM1700 is a light-duty low-cost universal
mount primarily designed for ceiling or pedestal
mounting. It can also be used as a wall mount. The
CM1700 features an easily adjustable ball/swivel
head for camera positioning and is finished in black
anodized and beige enamel. Its 6.75" stem supports
up to 10 Ibs.

CM1400/PM14 WALL MOUNT

Designed for interior use in banks, offices and

similar installations, the CM1400/PM14 will easily ac-

commodate light-duty cameras and other equip-
ment up to 20 Ibs. This economical mount measures
9.75" from the base to its mounting point, and is
made of die-cast aluminum. The CM1400 features
an easily adjustable ball/swivel head which allows
unlimited pan rotation and 90° tilt down angle. The
PM14 is identical to the CM1400 except that it has
an adapter plate in place of the ball/swivel head.

EM1400 WALL MOUNT

This light duty wall mount is designed for use with
light- to medium-weight cameras and camera
enclosures up to 20 lbs. It features a 9.71" die-cast
aluminum arm with an adjustable head which allows
mechanical positioning of the camera or enclosure.

EM22 and MM22 ENCLOSURE MOUNTS

For loads up to 40 Ibs., the EM22 Wall Mount and
the MM22 Pedestal/Ceiling Mount are economical
solutions. Both mounts have fully adjustable swivel
heads and are made of sturdy cast aluminum. The
EM22 measures 16.50" from base to mounting point;
the MM22 measures 6.86" in height.

MOUNTING ACCESSORIES

PAN/TILT ADAPTER PLATES

The PA2000 is the adapter plate for medium-duty
pan/tilts and scanners and the PA2010 will adapt to
all heavy-duty pan/tilts. Both are for use with the
WM2000 Universal Wall Mount.

POLE MOUNT ADAPTERS

The PA100 Series Pole Mount Adapters permit
the use of a standard wall mount when installation
of CCTV equipment is required on a pole.
Lightweight and easily installed, the rugged one-
piece aluminum construction provides a strong,
stable mounting surface for the accessory equip-
ment. The Model PA100 is designed for use with
CM1400, EM22, and EM1400 mounts. Minimum
pole diameter is 1.5". Model PA102 is for use with
WM2000 mounts, and requires a pole with a 3" mini-
mum diameter. The SPA102 Pole Mount Adapter is
for use with the ST1 Support Strut in installations re-
quiring additional support; minimum pole diameter
is 3 inches.

PARAPET MOUNT ADAPTER

Model PP100 Parapet Mount Adapter eliminates
the expense and hazards of installing and servic-
ing CCTV equipment mounted on parapets. Sup-
porting up to 175 Ibs., the PP100 fastens to the
inside of the parapet and is rotatable a full 360° so
the equipment can be installed and serviced in
safety from the rooftop. It can be installed on any
parapet wall at least 18" high, and is compatible
with most wall mounts.

CORNER MOUNT ADAPTERS

Model CM100 Corner Mount Adapters are com-
patible with WM2000 Wall Mounts. In installations
requiring the addition of an ST1 Support Strut, a
Model SCM100 Corner Mount Strut Adapter must
also be used.

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

%%mm 5755 Kearny Villa Road « San Diego, CA 92123
£l
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Printed in U.S.A. 91-03 (04/93) February 1993

FAX: (619)277-0221 « Telephone: (619)277-6700  TWX: 910-335-1244

Cohu, Inc./Electronics Division



CCTV REMOTE POSITIONING DEVICES
PAN AND TILT UNITS

Cohu offers a selection of pan
and tilt units for a wide array of ap-
plications and environmental condi-
tions. Outdoor units are built to
withstand harsh conditions such as
rain, snow, and extreme tempera-
tures. Some indoor applications
may require environmental pan and
tilt units due to extreme conditions.

In selecting the proper unit for
your application, the most important
consideration is weight. Be sure to
include the total weight of the
cameral/lens package. Also, be
sure to factor in high winds and
other conditions that might put addi-
tional strain on the unit.

For assistance in determining the
correct equipment for your applica-
tion, please call your Cohu repre-
sentative. or call the factory and
ask to speak with one of our ex-
perienced applications engineers.

Model PT550P Medium Duty Outdoor Pan and Tilt Unit

PT175-24P LIGHT DUTY FT270P MINI PAN/TILT PT550P MEDIUM DUTY

* Indoor/Outdoor Operation * For Indoor Operation » For Outdoor Operation
* Inverted Operation * Inverted Operation « Easy Serviceability

« External Limit Adjustment » External Limit Adjustment ¢ Inverted Operation

e Pan * Pan e Dynamic Braking for

0—355° movement in horizon- 0—355° movement in horizon-
tal plane at 9°/second *1° tal plane at 9°/second *1°
(No-load condition) (No-load condition)
o Tilt o Tilt
+90° movement in vertical +90° movement in vertical
plane at 3°/sec. £0.5° (No- plane at 3°/sec. +0.5° (No-
load condition) load condition)
¢ Maximum Load ¢ Maximum Load
20 Ibs. at 5" from tilt table 15 Ibs. at 5" from tilt table
surface to center of gravity surface to center of gravity

¢ Gearing * Gearing

Instantaneous Stopping

¢ Adjustable Worm Gear Final
Drive to Prevent Drift and
Minimize Backlash

¢ Pan
0—355° movement in horizon-
tal plane at 6°/second +1°
(No-load condition)
o Tilt
+90° movement in vertical
plane at 3°/sec +0.5°

Chain and sprocket pan drive;
worm gear tilt drive
* Input Voltage
24V ac, 50/60 Hz
* Power Requirements
Running: 0.47 amp, 30.8 VA
Starting: 1.81 amps, 43.5 VA
* Construction
Aluminum casting and plate,
all internal parts corrosion
protected
e Temperature
-10°F to 140°F (-23°C to 60°C)
* Weight
18 Ibs (8.1 kg)

Chain and sprocket final drive

Input Voltage

115V ac, 50/60 Hz or 24V ac,

50/60 Hz (Model PT270-24P)

Power Requirements

24V units: 0.74 amp (running)

115V units: 0.13 amp (running)

Construction

Aluminum plate, all internal
parts corrosion protected

Temperature

-10°F to 140°F (-23°C to 60°C)

Weight

9 Ibs (4 kg)

Designed and manufactured in the U.S.A.

(No-load condition)

Maximum Load

40 Ibs. at 5" from tilt table
surface to center of gravity

Input Voltage

115V de

Power Requirements

0.88 amp, 102 VA maximum

Construction

Aluminum plate, all internal
parts corrosion protected

Temperature

-10°F to 140°F (-23°C to 60°C)

Weight

22 lbs (9.9 kg)

Preset Position Option

c?
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PAN AND TILT UNITS

PT570P MEDIUM DUTY

For Outdoor Operation
Easy Serviceability
Inverted Operation
External Limit Adjustment

Adjustable Worm Gear Final
Drive to Prevent Drift and
Minimize Backlash

Pan

0—355° movement in horizon
tai plane at 6°/second +1°
(No-load condition)

Tilt

+90° movement in vertical
plane at 3°/sec. +0.5° (No
load)

Maximum Load

40 Ibs. at 5" from tilt table
surface to center of gravity

Input Voltage

115V ac, 50/60 Hz or 24V ac,
50/60 Hz (Model PT570-24P)

Power Requirements

24V units: 1.8 amps running,
2.70 amps maximum

115V units: 0.36 amps
running,

Construction

Aluminum plate, all internal
parts corrosion protected

Temperature

-10°F to 140°F (-23°C to 60°C)

Weight

22 Ibs (9.9 kg)

Preset Position Option

SPECIFICATIONS

PT1250P HEAVY DUTY

Indoor/Outdoor Operation
Easy Serviceability
Rugged Construction
Explosion-Proof Models
External Limit Adjustment

Adjustable Worm Gear Final
Drive to Prevent Drift and
Minimize Backlash

Pan

0—355° movement in horizon-
tal plane at 6°/second *1°
(No-load condition)

Tilt

+90° movement in vertical
plane at 3°/sec. +0.5° (No
load)

Maximum Load

100 Ibs. at 5" from tilt table
surface to center of gravity

Input Voltage

115V ac. 50/60 Hz: 220V ac
option for Explosion-Proof
Models); 115V de (Model
PT1250DC)

Power Requirements

Standard 115V ac models:
0.70 amps running, 1.20
amps

Explosion-Proof Models: 1.0
amp running, 1.48 amps
maximum

115V de models: 0.66 amps
running, 1.0 amp maximum

Construction

Aluminum casting and plate,
all internal parts corrosion
protected

Temperature

-10°F to 140°F (-23°C to
60°C)

Weight

55 lbs (25 kg)

Preset Position Option

COHU RESERVES THE RIGHT TO CHANGE SPECIFICATIONS WITHOUT NOTICE.

PRESET POSHION OPTION

PT2000L EXTRA HEAVY DUTY

Outdoor Operation

Dynamic Braking for
Instantaneous Stopping

Rugged Construction
External Limit Adjustment

Adjustable Worm Gear Final
Drive to Prevent Drift and
Minimize Backlash

Pan

0—355° movement in horizon-
tal plane at 6°/second *1°
(No-load condition)

Tilt

+90° movement in vertical
plane at 6°/sec. £0.5° (No
load)

Maximum Load

150 Ibs. at 5" from tilt table
surface to center of gravity

Input Voltage

115V de

Power Requirements

Running: 2.4 amps, 276 VA

Starting: 3.6 amps. 414 VA

Construction

Aluminum casting and plate,
all internal parts corrosion
protected

Temperature

-10°F to 140°F (-23°C to
60°C)

Weight

110 Ibs (50 kg)

Preset Position Option

The Preset Position Option is a position feedback modification which allows
pan and tilt to be automatically positioned to various preset positions. This
feature requires the use of a Cohu MPC Microprocessor Control System or

related equipment.

5755 Kearny Villa Road = San Diego. CA 92123 « P O. Box 85623 = San Diego. CA 92186-5623 CcCOHuU
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Cohu's Model SID-100 Source ID
Generator is designed to provide
positive identification of the source
of the video signal displayed on a
monitor screen. The more cameras
utilized in a closed-circuit television
system, the more desirable it is to be
certain you know which camera view
is being observed. Typical applica-
tions include security/surveillance,
airport ground traffic control, penal
institutions, mass transit facilities,
and other complex monitoring opera-
tions.

A 16-character alphanumeric dis-
play is produced by each SID-100
Source ID Generator and superim-
posed on the appropriate video
image. Each character is 28 TV lines
high and is derived from a standard
5x7 dot matrix. The particular display
information is programmed into an
erasable EPROM using a PROM
programmer. This information is in-
serted into the video signal by rais-
ing the appropriate portions of the
signal to whiter-than-white voltage
levels without overdriving the
monitor. Vertical position of the dis-
play is determined by jumper selec-
tion and horizontal position is
determined by the potentiometer.
Once installed, the programmed ID
is automatically displayed with its as-
sociated video signal.

EPROMs are installed in the ap-
propriate SID-100 Source ID Gener-
ator boards which are. in turn,
installed into an 18-board capacity
Model UDC-111 rackmountable dis-
play chassis. EPROMs may be
erased with an ultra-violet light
EPROM eraser. Programming of
EPROMs is available from Cohu. In
addition, Cohu can provide, as a spe-
cial ER feature, a PROM programmer
and PC-compatible software to
enable user programming.

ELECTRICAL

Each Source ID Generator board
separates the composite sync from
the video input for use in providing
timing for its digital logic and
memory circuits. Display information

ALPHANUMERIC

DISPLAY SYSTEM

Shown clockwisefront top: The Cohn SID-100 Source ID Generator and UDC-III
chassis; the UDC-111 chassis; and the SID-100 module.

is inserted into the video output
without distorting any other sig-
nalcharacteristics. Any Source ID
Generator board may be removed
without disturbing the video signal.
The SID-100 is compatible with all
closed-circuit television systems
utilizing either EIA standard RS-170
or CCIR specifications.

MECHANICAL

Up to 18 individual SID-100
boards may be installed in a Cohu
Model UDC-111 rackmountable chas-
sis, which fits in a standard 19" rack
with a 3.5" panel height. Video is
cabled to and from the chassis
through 36 BNC connectors located
on the back panel.

Designed and manufactured in U.S.A.

FEATURES

* Video source identification at a
glance

¢ 16-character white
alphanumeric display
* Field programmable

» Display location on monitor
screen, jumper selectable

* Capatible with EIA RS-170 and
CCIR specifications

¢ Up to 18 separate Source ID
Generator boards in a single
19" rackmount chassis

I FxI CZ
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SID-100 & UDC-111 — ALPHANUMERIC DISPLAY SYSTEM

ELECTRICAL

Input Power
115VAC/20W (18 modules
installed)
Input Signal Level
-4 dB; nominal 1.0 V p-p composite
video, EIA RS-170 (CCIR special
order only)
Characters
Alphanumeric; 28 lines high; white
Number of Characters
16 per module, including blanks

MODEL NUMBER

SPECIFICATIONS

MECHANICAL ENVIRONMENTAL

Chassis Dimensions Ambient Temperature Limits
19.0" x 13.0" x 3.5" Operating: 0° to 50°C (32° to
(48.26 cm x 33.02 cm x 8.89 cm) 122°F)

Chassis Connectors Storage: -40° to 85°C (-40° to
36 BNC Type Connectors 185°F)

Number of ID Generator Modules per Ambient Air Pressure

Chassis Sea level to equivalent of 10,000
Up to 18, maximum feet (3,048 m) above sea level

(24.4 cm of mercury)
Humidity

95% relative humidity (without
condensation)
Shock
15 g's in any axis under non-
operating conditions,
MIL-E-5400R. para. 3.2.24.6.

ORDERING INFORMATION
DESCRIPTION

SID-100 Source ID Generator Module (specify EPROM programmed or unprogrammed)
uUDC-111 Display Chassis, with power supply
njpc-in'
Video In | P
SID-100
+
_____ [— I
| |
I I MONITOR
| |
lto18 ! 1to 18
Cameras I Boards
SWITCHER
J
Video Out

COHU RESERVES THE RIGHT TO CHANGE
SPECIFICATIONS WITHOUT NOTICE.
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O600C SERIES

Cohu 9600C Series mono-
chrome monitors are high quality,
high performance raster scan dis-

plays built to international perform-

ance standards. They give stable
and reliable performance for virtu-
ally every surveillance, industrial,
medical, or educational CCTV ap-
plication. They are extremely rug-
ged, with exceptional geometry,
and an average MTBF of 60,000
hours.

Cohu 9600C monitors are of-
fered in 9", 12", 15", 17", and 23"
(diagonal) models with P4 white
phosphor anti-glare flaceplate
standard and feature a minimum
center resolution of 1000 TV lines.

A full selection of rack, ceiling,
and wall mounts is available.

STANDARD FEATURES

 Variable scanning to ensure
signal reliability

« High resolution linear grey scale
(16 discernible levels of black
and white)

* Rugged metal case construction
e Easy access front panel controls

* BNC connectors for loop
through of multiple monitors

* UL, FCC, and CSA listed for
120 V models

* 4:3 aspect ratio

e Switchable picture size from
105% to approx. 85%

» Composite Input compatible
with any EIA standard RS-170
input (0.5 - 2 V p-p)

« Differential Input Amplifier
provides increased common
mode rejection better than 40 dB
upto 6V p-p

» Switchable Power Supply for
110/220/240 V operation; 50/60
Hz 525/60 NTSC and 625/50
CCIR scan operations

HIGH RESOLUTION
CCTV MONITORS

Monochrome
Monitors

Cohu offers a range of monitors to fit nearly every CCTV application.

MOUNTING ACCESSORIES

9609C/RBL or RBR
Rack mounting kit for 9609 monitors to fit standard EIA
equipment rack. Holds one 9609C or two side by side with the
blank panel removed. Color: brown. Dimensions: 18.97" (482
mm) W x 8.75" (222 mm) H.

9617C/IR
Rack mounting kit for one 9617C monitor, with access door at
bottom. Color: brown. Dimensions: 18.97" (482 mm) W x
15.74¢ (400 mm)H.

9615C/R
Rack mounting kit for one 9615C monitor. Model 1915/R places
access door at right (shown). Color: Brown. Dimensions: 18.97"
(482mm)Wx 12.20" (310 mm) H.

9617C/YC 0r9623C/YC

Ceiling mount for suspended 9617C

and 9623C monitors. Fits standard

1.5" steel pipe and fittings (not included).
Comes complete with mounting studs
and allows monitor to tilt to desired
angle. Color: black.

9617C/YW or 9623C/YW

Wall mount bracket for use with 9617C and
9623C monitors. Color: black.

Cohu, Inc./Electronics Division



9" AND 12" HIGH RESOLUTION MONOCHROME MONITORS

Maximum Resolution
1050 TV lines at 31,5 KHz
1024 pixels at 36 KHz

Bandwidth
30 MHz -3dB @ 25 V

Horizontal Frequency
15.5-40.0 KHz

Vertical Frequency
40-90 Hz

Power
90-264 VAC, 50/60 Hz

User Controls
On/Off
Horizontal Centering
Vertical Centering
Brightness
Contrast
Vertical Linearity
Vertical Size
Horizontal Size
Focus
Sub-brightness

Interfaces
1. One BNC input, 75
ohm terminated
2. Two BNC inputs, with
loopthrough,

A/B switchable from
front panel.

Weight
9" 12 Ib. (5.45 kg)
12" 19 Ib. (8.64 kg)

Dimensions
As illustrated

295mm

96 xxc |/

9600 C Series 09 9" Tube
12 12" Tube
15 15" Tube
17 17" Tube
23 23" Tube

222.0mm
(8.66")

271,8mm
(10.70")

15" AND 17" HIGH RESOLUTION

Maximum Resolution
1000 TV lines at center
800 TV lines at corner

Bandwidth
30 MHz

Horizontal Frequency
15.5- 16 KHz

Vertical Frequency
50-70 Hz

Power
90-270 VAC, 50/60 Hz

User Controls
On/Off
Horizontal Centering
Vertical Centering
Brightness
Contrast
Vertical Size
VTR Switch
A/B Switch

Interfaces
A/B BNC inputs, with
loopthrough, auto
terminating

Weight
15" 10.8 Ib. (14 kg)
17" 37.5 Ib. (17 kg)

Dimensions
As illustrated

MONOCHROME MONITORS

400.0mm

10.0mm
(:39)

LIS.Omm

<63l

23" HIGH RESOLUTION MONOCHROME MONITORS

Maximum Resolution
1000 TV lines at center

Bandwidth
30 MHz

Horizontal Frequency
15-40 KHz

45-90 H?
Power

90-270 VAC, 50/60 Hz
User Controls

Same as above
Interfaces

A/B BNC inputs, with

loopthrough, auto terminating
Weight

66 Ib. (30 kg)
Dimensions

As illustrated

ORDERING INFORMATION

X

C

R

2R
RBL
RBR
YC
YW

Mounted in standard cabinet

19" rack mount assembly

Dual rack mount for 9" monitor
Rackmount with blank left panel
Rackmount with blank right panel

570.0mm
(22.44")

520.0mm
(20.47")

263.0mm

(10.357)
418.0mm-—— -
(16.46")

£=3

16.0mm— L

Yoke mount for ceiling installation (17" and 23" only)
Yoke mount for wall installation (17" and 23" only)

P.O. Box 85623 « San Diego, CA 92186-5623

Phone (619) 277-6700 « FAX (619) 277-0221 « TWX 910-335-1244

9600C Series. Printed in U.S.A..10/94
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MPC CONTROL RECEIVER

A caDinet-mount version offers full Bi-directional control data
camera control functions ano on-site and video transmission.
operation. - 3

FIBER OPTIC TRANSCEIVER

A upr

VIDEO
LENS CONTROL CONTROL
.RECEIVER
FIBER >l
oPTIC FIBER CABLE
CONTROL
CRS422 TWISTE
CAMERAS
Mode] 1330 color or Model 2130 monochrome
in 3.5" sealed and pressurized housing.
WIRELESS COMMUNICATION
MICROWAVE ~ MICROWAVE
LINK LINK
CONTROL XCVR XCVR
RECEIVER
PAN S TILT (RS422 TWISTED PAIR)
weather resistant, remotely controlled camera positioner.
VIDEO
(COAX)

SOURCE 1.D. GENERATOR
Provides on-screen identification of pre-programmed information.
J
CODEC
ENCODER
VIDEO  (COAX)
MPC
CONTROL
RECEIVER

(RS422 TWISTED PAIR)

MPC CONTROL RECEIVER
Receives control signals from
MPC Master to operate camera
and pan £ tilt. Sends video to
transmission system.

"RS-422 DISTRIBUTION

VIDEO SWITCHER

Provides routing distribution of source
signals to various destinations. Controlled
by MPC Master Control.

VIDEO QUAD SPLITTER
Displays up to four variable
video sources on a single
monitor. Controlled by MPC

Master Control.

TIME LAPSE VIDEOTAPE
RECORDER
Allows extended scene storage

for later verification.
Controlled by MPC Master

Control.

MONITORS

Size chosen for viewing
distance and subject matter.
Inages froa “preview" monitor
can be displayed on large
monitor.

HUB MASTERS

CONTROL COLOR
MONITOR
VIDEO VIDEG
VIDEO (COAX) VIDEO
VIDEO QUAD (COAX)
VIDEO SPLITTER
ED PAIR)
VIDEO
SWITCHER COLOR
MONITOR
VIDEO
VIDEO
VIDEO
VIDEO
PREVIEW PREVIEW
MONITOR MONITOR
RS422
DISTRIBUTION
UNITS |  PRESET PANEL
OPERATED
SWITCH
(COS 16)
MASTER
CONTROL
PANEL OPERATOR CONTROL
CAMS 2.0 software makes full
incident verification control
as easy as “point and click.
Connects directly to MPC
Master Control.
PRESET PANEL
o MPC MASTER CONTROL
MPC REMOTE Controls all camera features, pan S tilt,
MUX CONTROL PANEL and accessories. Can be remotely operated

Distributes control signals to MPC Receivers.

| PRESET PANEL

MPC REMOTE
CONTROL PANEL
OP#3

Dy CAMS 2.0 software.

ELECTRCWICS DIVISION
Jg-JSAN QIESQ, CALIFW1A

BLOCK OIAGRAM.

Incident Verification
System Using CCTV (TvDical)




CCTV CONTROL SYSTEM
PART LIST

(TYP.)
PART NUMBER

CAMERA
1300 in 3 'A” HSG
Modeling TBD

2100 in 3 ‘A" HSG
Modeling TBD

4945-3002/P10S

8245-1052/P10S

8245-1052/210S

8245-1052/EH35

MPC CONTROL RECEIVER

MPC-D-113/ER2613A

DESCRIPTION
Camera, ‘A" or '/a” color in 3 'AHSG.
Camera, A" or 'A” monochrome in 3 |A HSG.

Camera, 'A" monochrome CCD in 4 IA *©
pressurized environmental housing, 8-80mm
lens with presets, 115VAC, 60Hz, NTSC,
programmable source ID, low temperature

heater, RS170 Gen. lock revert to phase adjust
line lock.

Camera, A" color CCD in 4 A * pressurized
environmental housing, 10:1 zoom lens,
115VAC, 60Hz, NTSC, programmable source

ID, low temperature heater, lens follower pot
for presets.

Camera, 'A" color CCD in 4 ‘A * pressurized
environmental housing, 10:1 zoom lens,
115VAC, 60Hz, NTSC, programmable source
ID, low temperature heater.

Camera, 'A" color CCD in 4 'A * pressurized
environmental housing, 35mm fl/4 2/3" lens,
115VAC, 60Hz, NTSC, programmable source
ID, low temperature heater.

MPC Control Receiver, 115VAC operation,
115VAC to a camera, 115VAC to pan&ilt, a
fiber optic transceiver for bidirectional RS422

Control Data/bidirectional audio/transmitted
video.



PART NUMBER

MPC-D-113

ER2221B

SOURCE TD

SID-100
UDC-111

FIBER OPTTC MODULE

FiberOptions
2246D-T/1B44

2246D-R-R/1B44

517R
517EPS

2243D-T/1B44

2243D-R-R/1B44

CCTV CONTROL SYSTEM
PART LIST (Cont.)

DESCRIPTION

MPC Control Receiver, 115VAC operation,

115VAC to a camera, 115VAC to pan&dilt,
RS422 bidirectional communication.

MPC Control Receiver, rack mounted, local
controls panel, 115VAC 60Hz

Source ID Generator Module, 115VAC 60Hz.
Display Chassis, with power supply.

Fiber Optic Module, transmitted video,
bidirectional audio and RS422 control data on
a single 62.5m Uber, ST connector.

Fiber Optic Module, received video,
bidirectional audio and RS422 control data on

a single 62.5m fiber, ST connector, rack-
mounted.

Rack-mount card cage.

Power supply for 517R cage, 115VAC 60Hz.

Fiber Optic Module, transmitted video,
bidirectional RS422 control data on a single
62.5m fiber, ST connector.

Fiber Optic Module, received video,
bidirectional RS422 control data on a single
62.5m fiber, ST connector, rack mounted.



PART NUMBER

VIDEO SWITCHER
Dynaii
DYNASTY

Vicon
V56X8-1CPS

V4480SCC-HD

V4410S-HD
V4410S-HDR

V4430ACEC-HD

PAN&TILT
Pelco
PT570P/PP/HB

Vicon
V390APTW/VPP

RS422 DISTRIBUTION UNIT

Vicon
V1200X-DL

CCTV CONTROL SYSTEM
PART LIST (Cont.)

(TYP.)

DESCRIPTION

Video Switcher, maximum of 100 video inputs
and 20 video outputs, 115VAC 60Hz.

Matrix 44 Switcher, prepack maximum of 56
video inputs and 8 video outputs, dedicated
monitor and keyboard, Time/Date/Titler,
and System Setup, 115VAC 60Hz.

Matrix 44 Switcher Card Cage, up to 16
V4410S-HD Switcher Cards.

Video Switcher Card, up to 8 video inputs.
Video Switcher Card for Monitor Expansion.

Address Decoder Card, decodes and routes
CPU control signals.

Pan&Tilt, 115VAC 60Hz, Presets follower
pot, Heater Blanket.

Pan&Tilt, 115VAC 60Hz, Presets follower

pot.

RS422 Distribution Unit, 115VAC 60Hz (4
wires).



CCTV CONTROL SYSTEM
PART LIST (Cont.)

(TYP.)

PART NUMBER

Cohu
MPC-AE-102

VIDEO QUAD SPLITTER
Robot
MV94

VIDEO TAPE RECORDER
Gyyi
TKC1800-232
TLC1800-S12MP.TDS
CODE OPERATED SWITCH

BlackBox
SWO056A/RM056

ALARM INTERFACE BOX
ER1151E

AUDIO PATCH PANEL
ER2758

MPC MASTER CONTROL PANEL
MPC-M-104/51/ER2757

DESCRIPTION

RS422 Distribution Unit, 115VAC 60Hz (2
wires).

Video Quad Splitter, 115VAC 60Hz.

VCR, RS232 control, 115VAC 60Hz

VCR, RS232 control, time lapse recorder and
search, 115VAC 60Hz.

Code Operated Switch-16 (COS16), rack

mounted, RS232 switch, 16 outputs, 115VAC
60Hz.

Alarm Interface Box, maximum of 32 inputs

and 32 outputs, contact closured, RS232
control, 115VAC 60Hz.

Audio Patch Panel, maximum of 56 inputs,
115VAC 60Hz.

MPC Master Control Panel, Camera White
Balance feature, Presets Interface, eight
RS232 communication ports, 115VAC 60Hz.



CCTV CONTROL SYSTEM
PART LIST (Cont.)

(TYP.)

PART NUMBER

MPC-M-104/51/53

MPC-M-100/51/53

MPC REMOTE CONTROL PANEL
MPC-R-104/51

MPC PRESET PANEL
MPC-AE-001

CODEC

Enerdyne Technologies
ENC1000R5

DEC1000R5

PC GUI SOFTWARE
ER2759

DESCRIPTION

MPC Master Control Panel, Camera White
Balance feature, Presets Interface, dual RS232
communication ports, 115VAC 60Hz.

MPC Master Control Panel, use with
Monochrome Cameras 2100 and 4900 series,

Presets Interface, dual RS232 communication
ports, 115VAC 60Hz.

MPC Remote Control Panel, Camera White

Balance feature, Presets Interface, 115VAC
60Hz.

MPC Preset Control Panel, 10 Control
Presets, 115VAC 60Hz.

Codec Encoder with T1/or ISDN mux, RS422
interface, 115VAC 60Hz.

Codec Decoder with T1/or ISDN mux, RS422
interface, 115VAC 60Hz.

DOS based Camera Control Software. The
control features include: PC, MPC Master,
COS 16, Alarm Interface box, VCR, Video
Quad Splitter, MPC Receiver.



CCTV CONTROL SYSTEM
PART LIST (Cont.)

(TYP.)

PART NUMBER DESCRIPTION

ER2825B DOS based Camera Control Software. The
control features include: PC, MPC Master,
MPC Receiver.

CAMS 2.0.

Windows based Camera Administration and
Monitoring Software. The control features
include: PC, MPC Master, VCR, Video Quad
Splitter, Maps, MPC Receiver.

INTERFACE CABLES

The following listed cables are most common used cables. For more details and
proper cables required for systems installation, please consult Cohu Application Engineers.

MPC-CA-236A, B, or C

Cable Assy., Camera to the MPC-D Receiver
MPC-CA-294A, or B

Cable Assy., Camera to the ER22 IB Receiver.

MPC-CA-237A, orB Cable Assy., Vicon P/T to the MPC-D

Receiver.

Cable Assy., Pelco P/T (with Preset Pot) to
the MPC-D Receiver.

MPC-CA-238A, or B

MPC-CA-245A Cable Assy., Pelco P/T (without Preset Pot) to
the MPC-D Receiver.

ER2221AF Cable Assy., Vicon P/T to the ER2221B
Receiver.

ER2221H Cable Assy., Pelco P/T to the ER2221B
Receiver.

MPC-CA-241 Cable Assy.,, MPC Master/Remote Control
Panel to Preset Control Panel.

MPC-CA-239 Cable Assy., MPC Master Control Panel to
PC, COS 16 (RS232 null modem type).

MPC-CA-245A

Cable Assy., Pelco P/T (without Preset Pot) to
the MPC-D Receiver.



CCTV CONTROL SYSTEM
PART LIST (Cont.)
(TYP.)

PART NUMBER DESCRIPTION

ER/2261/ER2254/ER2254A

671744-803

MPC-CA-234
MPC-CA-242
MPC-CA-243
ER2047A
ER2047B
671744-807
671744-808

671744-801
671744-805

671744-810

Cable Assy., MPC Master Control Panel to
Vicon Video Switcher.

Cable Assy., MPC Master Control Panel to
Dynair Video Switcher.

Cable Assy., MPC Master Control Panel to
RS422 Distr. Unit (2 wires).

Cable Assy., MPC Remote Control Panel to
RS422 Distr. Unit (2 wires).

Cable Assy., MPC Control Receiver to RS422
Distr. Unit (2 wires).

Cable Assy., MPC Master/Remote Control
Panel to RS422 Distr. Unit (4 wires).

Cable Assy., MPC Control Receiver to RS422
Distr. Unit (4 wires).

Cable Assy., RS422 Distr. Unit to RS422
Distr. Unit (4 wires) daisy chain.

Cable Assy., Fiber Optic Xcvr to RS422 Distr.
Unit (4 wires) and Audio Patch Panel.

Cable Assy., Video Quad Splitter to COS16.
Cable Assy., MPC Master Control Panel to
Alarm Interface box (RS232 modem type).

Cable Assy., VCR to COS 16.
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CCTV Equipment

Remote Camera Site

CCTV Camera Assembly

For this project, each camera assembly shall consist of the
following fully compatible components:

* Solid State Color Camera
* Motorized Zoom Lens
* Pressurized Camera Enclosure
* Sunshield
Solid State Color Cameras - The camera assemblies shall be

assembled and tested in accordance with these specifications prior
to delivery to the jobsite. Factory testing documentation shall be

furnished to the Project Manager. Camera assemblies shall be
delivered to the jobsite as a complete unit.

Individual components of the camera assembly shall conform to the
specifications contained in the following sections. Solid state
CCD (charged coupled device) color cameras shall be provided for
this project. The camera shall be a COHU Model 8245 or equivalent

(at the minimum), and shall meet or exceed the TfTollowing
specifications:

Color system NTSC standard (525 Horizontal Ilines at 60hz)
2:1 Interlace

Image sensor 172" Format interline transfer CCD
(6-4mm X 4.8mm) - 768(H) X 493(V) pixels

Horizontal 15.734kHz

Scan Rate

Vertical 59.94Hz

Scan Rate

Horizontal Minimum 460 horizontal television lines from
Resolution composite video output

Vertical Minimum 350 vertical television lines from

Resolution composite video output



CCTV Camera Assembly

Video Output 1.0 volt peak to peak +/- 3dB.75ohm

Face Plate 6.5 lux - full video output (AGC off)
Il lumination 0.55 lux - 80% IRE video output (AGC On)

0.08 lux - 30% IRE video output (AGC On)
Oeometric 0% Geometric Distortion 4:3 aspect ratio
Distortion
Signal to Greater than 48 dB Rating -
Noise Ratio automatic gain control off

Color Temperature
Control Range 2850 to 5800 K

Power 115 Vac

Requirements

Power 4.5 Watt Maximum

Consumption

Lens Mount Cs/C

Electronic 1/60 to 1/10000 sec.. 8 iIncrements
Shutter

A power supply shall be integrated into the camera enclosure
to allow the camera to be powered from the 120 VAC power
supplied from the control receiver.

The camera shall be specifically designed to operate under low
light conditions and shall function satisfactorily over a wide

range of dynamic lighting conditions ranging from low light to
full sunlight.

A 24 character programmable alphanumeric source 1.D. generator
will be provided and installed as an integral part of the
camera assembly. The camera shall have the capability to
superimpose two lines of 24 horizontal characters for camera
identification on the video image. While characters with a
black border shall be provided. Each character shall be 28 TV
lines i1n height. Display programming shall be accomplished
from the computer control center with a city supplied DOS
based P.C. computer through the CCTV Master Controller, P.C.
Computer software to be provided by Contractor.



CCTV Camera Assembly (Cont.)

A low enclosure pressure warning shall be provided when the
pressure drops below 2 psi. When low pressure is detected, the

words "'Low Camera Pressure'™ shall be superimposed on the video
image.

CCTV Motorized Zoom Lenses

The zoom lenses provided for this project shall be motorized 10:1

zoom lenses. The lenses shall meet the following optical
specifications

Focal Length 8 to 80mm(10x)

Aperture 1.8

Mounting C Mount

Format 172"

Iris - Automatic v h Manual Override

The operating voltages of the zoom lenses shall be compatible with
the outputs of the control unit provides. Each lens shall include

a neutral density spot filter. Positional feedback shall be
provided to allow presets.

All lens motors shall be slip clutch protected to prevent damage
due to overload.

CCTV Pressurized Enclosures

CCTV Pressurized Enclosures - The cameras shall be installed in
pressurized enclosures. The enclosures shall be cylindrical, with
outside dimensions of 22" (L) X 5" (Dia.) maximum. Each enclosure

shall be provided with a mounting for attachment to the pan and
tilt unit.

The enclosures shall be Tfabricated from corrosion resistant
aluminum, and finished in a beige or neutral color of weather

resistant enamel. The front of the enclosure shall be tempered
glass

The enclosures shall be purged of air and pressurized with dry
nitrogen. Each enclosure shall have a Schrader valve for
pressurization and a pressure relief valve. A pressure tight

multiconductor MS-type cable connector shall be provided for
connection of the camera and zoom control cable.

The enclosures shall

meet or exceed the following environmental
specifications:

Temperature -20 to + 50 degrees C
- 4 to +122 degrees F



CCTV Pressurized Enclosures (Cont.)

Humidity 100%, MIL-E5400T, para 3.2.24_.4

Altitude 0 to 10,000
MIL-E-5400R, para 3.2.24.2

Submersion

Pressure 35 foot depth

Vibration Swept 5-15 hz, 2 1inch amplitude; 15-200
hz, 3G; Random 30-100HZ, 50 peak

Shock 306, axis, MIL-E-5400R, para 3.2.24.5
(Tixed lens)

Sand&Dust MIL-E-5400R, para 3.2.24.7

Fungus MIL-E-5400T, para 3.2.24.8

Salt

Atmosphere MIL-E-5400T, para 3.2.24.9

Explosion MIL-E-5400T, para 3.2.24.10

Acoustic

Noise +15dB

Sunshield - A sunshield shall be supplied and installed on each

camera to protect the camera from direct sunlight. The sunshield
should be mounted on the camera using 1/4-20 bolts.

Pan and Tilt Unit

The pan and tilt units shall be designed for use in outdoor
applications, and shall be constructed to allow maintenance of the
unit without removal from the installed site. The units shall be
Tfully compatible with all other CCTV system components included in
this specification. The pan and tilt unit shall be installed with
camera stop positions as directed by the Project Manager. Position
Tfeedback shall be provided to allow presets. Camera enclosures

shall be mounted directly to the mounting plates of the pan/tilt
units at all locations.

The pan and tilt units provided shall meet or exceed the following
specifications:

Pan 350 degrees, 6 degrees(+/“ 1)/ sec

Tilt +/- 90 degrees,3 degrees(+/- 1) /sec



Pan and Tilt Unit

Max imum 40 Ibs maximum

Load

Motors continuous duty, instantaneous reversing, with
dynamic braking

Input 115 VAC.50/60 Hz

Voltage

Limit Pan-5 Amp. 10 million cycle

Switches Tilt-5 Amp. 10 million cycle

Temperature -23 to +60 degrees C

-10 to +140 degrees F

The pan and tilt units shall have a mounting base 6 1inches in

diameter with Tfour 0.38 inch diameter holes equally spaced on a
4_.75 inch diameter bolt circle.

All internal parts shall be corrosion protected. The pan and tilt
units shall have a beige or neutral textured semi-gloss exterior
finish. The finish shall match the camera enclosure in color.

Camera Mounting Assembly

Each pan and tilt unit shall be mounted on the existing traffic
signal mast arm by means of a camera mounting assembly. The camera
mounting assembly shall consist of the equipment necessary to mount
the pan and tilt unit onto the existing traffic signal mast arm.
The Contractor shall submit mounting details and/or shop drawings
(to be approved by the engineer) indicating how the camera mounting
assembly shall be connected to the pole. The contractor shall

incur complete responsibility for the integrity of all mounting
structures

CCTV Camera Control Receiver (CCR)

A CCTV Camera Control Receiver (CCR), including pan and tilt
driver, shall be installed in the traffic signal controller cabinet
(Type "P" cabinet) at each camera location (see plans). The Camera
Control Receivers shall be modular and 19" rack mountable.

The unit shall transmit and receive bi-directional RS-422 control
signals to and from the master control panel over Tiber optic
cable. The control receiver shall provide the drive signals to the

camera, lens, and the pan and tilt functions, and transmit status
information over the RS-422



CCTV Camera Control Receiver (CCR) Cont.

back to the master~control panel for processing. The Camera
Control Receiver will have a fiber optic transceiver installed
to transmit video and two-way RS-422 to the master control
unit over a single fTiber optic cable. The CCTV control
receiver shall pass through the RS-422 data to down load the

alpha numeric data enclosed in the CCTV camera assembly. ST
type connectors shall be provided.

The Control Control Receiver(CCR) will operate from a 115 VAC
60 Hz power source and distribute the power to the camera and

pan and tilt unit. The control receiver shall meet or exceed
the following specifications:

Electrical

Input Voltage 115 +/- 12 VAC.50/60 Hz
Mechanical

Size (Maximum) 6" high X 10" deep X 15" wide
Werght(Maximum) 25 Ibs (11.3kQ)

Environmental
Ambient Temperature Limits

Operating -40 to +140 F(-40 to +60 ()

Storage -40 to +185 F(-40 to +85 ()

Ambient Air Pressure Sea level to the equivalent of 10.00 ft
(3048 m)]

Humidity 95% relative (housed in a weatherproof
enclosure)

Vibration 5 to 30 Hz with .03 inches total

excursion. From 30 to 1,000 Hz with peak
random vibrations of 5 G's

Shock 15 G"s on all axis under non-operating
conditions per MIL-E-5400 T, Paragraph
3.2.24.6.

The control receivers provided should be fully compatible with
the CCTV master controller and the camera assemblies provided.

As a minimum, the control receivers shall provide the
following functions:

Zoom 1In Pan Left Speed Slow

Zoom Out Focus Near Speed Fast

Pan Up Focus Far Camera Power On
Pan Down Iris Open Camera Power OfF

Pan Right Iris Close Ten Presets



Each control receiver shall provide a toggle switch for the local control

of each
of the above functions with the exception of speed slow and fast.

Site selection shall be accomplished from the camera panels located

in the Signal Central with future secondary access from remote
panels as determined by the City.

CONTROL CENTER

CCTV Master Controller

A CCTV Master Controller shall be provided in 19" rack
assembly with power supply. The central controller unit
(Master Controller) shall be rack mounted at the Computer
Control Center site (City Hall) and shall meet the
requirements described 1iIn these specifications. The unit
shall be equipped with an RS-232 port and shall be Tully
compatible with the camera equipment controlled iIn the field.
Control of the Master Controller shall be possible via a front
panel keyboard, or via remote control panels. The Master
Controller shall 1include all special Tfirmware that may be
required to provide the functionality as described in these
specifications. The CCTV Master Controller shall be allowed
to be configured as more than one hardware component. All
components of the Master Controller shall be from the same
manufacturer and designed to operate together.

The CCTV Master Controller shall be microprocessor based, with
the capability of controlling up to 220 camera sites, 30
monitors, and 30 remote control systems. It will be capable
of selecting and controlling up to 10 pan/tilt and zoom lens
preset positions for each camera location when the preset
control panel option is utilized. The Master Controller shall
communicate with the control receivers via fTiber optic cable.
The Master Controller shall be able to communicate via RS-232
with peripheral devices such as video switchers, video
cassette recorders (future option), alarm systems (future
option), modems, and control and monitoring computers. The
master controller shall function as needed as a pass through,
switching mechanism, and master control center for the camera
control system and associated commands. The central control
unit shall accept all control commands issued from either the

master control panel, or external PC work stations. The
external work stations will not be provided as part of this
system.

The central controller unit shall route all commands to the
appropriate device (remote controller unit, control receiver,
video switch, etc.). The camera control commands to the
individual remote control receivers shall be via RS-422



communications channels converted to transmission over multi-
mode Tfiber optics. These channels will be fed through bi-
directional fiber optics transceivers. The CCTV central
controller unit shall receive location and direction (pan/tilt
positioning) information from each of the video cameras as
they are being controlled and shall pass such data directly to
an RS-232 serial data interface. The central controller unit
shall be fTully compatible with the control receivers and the

camera assemblies provided. Monitor selection shall also be
accomplished via the front panel keyboard master control
panel.

714a.024 CCTV Master Controller

The Master Control Panel shall have the following operator
control TfTeatures

Numeric Display

Numeric Keypad

Camera Power Switch and LED Status Indicator
Lens Sped Switch and LED Status Indicator
Manual/Z/Auto Iris Switch and LED Status Indicator

Bright Light Limiter/Auto White Balance Switch and LED Status
Indicator

(optional)

Peak/Average or Red/Blue Adjustment Switches (optional)
Iris Open/Close Toggle Switch

Focus Near/Far Toggle Switch

Zoom In/0Out Toggle Switch

Reset Switch

Pan and Tilt Joystick Control

Auto Scan for Pan and Tilt Unit

Preset Position Control Panel

115 VAC/220 VAC Operating Voltage (optional)
Window Washer/Wiper Control (optional)

Video Switcher Interface

The master controller shall meet the following specifications:

Electrical

Input Voltage 115 +/- 12 VAC, 50/60 Hz
Mechanical

Size 3.5" high X 12" deep X 19" wide
Weight 7 lbs.

Environmental
Ambient Temperature Limits

Operating -32 to 122 F (-36 to + 50 ()
Storage -40 to 185 F (-40 to + 85 ()
Ambient Air Sea level to the equivalent of

8



CCTV

Pressure 10,000 ft (3048m).

Humidity 95% relative

Vibration 5 to 30 Hz with .03 inches total

excursion. From 30 to 1,000 Hz with peak
random vibrations of 5 G"s.

Shock 15 G"s on all axis under non-operating
conditions per MIL-E-5400T. Paragraph
3.2.24.6.

Master Controller

The Master Controller shall handle all aspects of the user
control and prioritization. The Master Controller unit shall
control access of the CCTV system when conflicts arise
concerning camera selection and control. The first stage of
the prioritization shall be to apply a basic first come, Tirst
serve priority to the users as they request camera control.
The central controller unit shall additionally provide a
mechanism to ensure that the Signal Central operator wanting
to control a CCTV camera shall have the ability of
investigating a priority-override for the camera.

The central controller unit shall have the capability of
sequencing the displays of the remote cameras on selected
monitors. Sequencing shall be fully programmable with respect
to camera selection, sequence, monitor output, and dwell time.
The system shall have the capability of programming up to four

independent sequences to be displayed on separate monitors
simultaneously

7814a.024 CCTV Switcher

A CCTV camera video switcher shall be rack mounted adjacent to
the CCTV Master Controller. This switcher must be Tully
compatible with all other components of the CCTV system. The
video switcher will be a microprocessor-based switching unit
that automatically routes video signals from a requested
camera to a specified monitor. The CCTV camera video switcher
shall be controlled by the CCTV Master Controller and shall
allow manual switching or random camera sequencing. The video
switcher shall allow up to 8 1inputs (CCTV cameras) and 2
outputs (monitors). The CCTV switcher shall meet all of the
environmental requirements of the CCTV Master Controller.



CCTV Distribution Unit

A CCTV Distribution unit shall be rack mounted adjacent to the
CCTV Master Controller and the CCTV switcher. The
distribution unit shall be fully compatible with all other
components of the CCTV system, and shall allow a star pattern
communication interface between the Master Controller and up
to ten control receivers via Tiber optic transceivers. The
CCTV distribution unit shall meet all of the environmental
requirements of the CCTV Master Controller.

Fiber Optic Transceivers

Fiber optic transceivers shall be capable of transmitting both
video and two-way control data signals (RS-422) over a single
fiber optic cable. For each camera a fTiber optic receiver

card will be provided at the Computer Control Center. ST type
connections shall be provided.

Preset Panel

A preset control panel shall be rack mounted adjacent to the
CCTV Master Controller, the CCTV switcher, and the CCTV
distribution unit. This unit will provide push buttons for
operator call-up and programming of up to 10 presets for each
camera in the field. The preset panel must be Tully
compatible with all other components of the CCTV system. The
CCTV distribution unit shall meet all of the environmental
requirements of the CCTV Master Controller.

Color Monitor

Two 19 inch color monitors shall be provided and installed at
the control site. The monitor shall be wall-mounted using
wall mount brackets and a platform of suitable size. The
monitor shall have the following characteristics:

A-B-VTR Inputs

460 Lines Horizontal Resolution
Audio Speaker

Blue Gun Only

Pulse Cross

Underscan
Internal/External Sync
Tally Light

Automatic Degauss
Comb-Notch Filter
Sharpness Control

Keyed Back Porch Clamping
B&W Color Switch

8 Pin VTR Cable (67)

10



Junction
See detail
right.

Roadside 334 Cabinet
CODEC
CSu/DSU

Control Receive"

NCA236 Weatherproof camera cable assembly with right angle connector.

CA238 Weatherproof pan-tilt cable assembly.

P
NEMA-4
LIJ
MS3102E-20-29S MS3102E28-2J.S
Bulkheau Connector Buikhead connector.
Mates with Pan- Mates with camera
Tilt cable cable assembly.

assembly.

Multi-conductor Cables
To Control Receiver

CODE IDENT NO. 05157
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DWG NO
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INGREDIENTS FOR A CLOSED CIRCUIT TELEVISION SYSTEM

James D. Walrod

Cohu Inc. Electronics Div.

San Diego, CA

ABSTRACT

Two critical elements of most security systems
are surveillance and intrusion alarm assessment.
These elements are implemented largely with closed
circuit television (CCTV) systems. This paper will
present many of the different types of ingredients
available as commercial off-the-shelf items and dis-
cussion of a sample CCTV system.

INTRODUCTION

CCTV systems vary widely from the very
simple to very complex. The equipment required for
the simplest system is a video camera, a coaxial cable,
and a video monitor. The equipment required for even
the most complex system may be categorized as fol-
lows:

. Video cameras

. Video monitors

. Video switching equipment

. Video transmission equipment

. Control systems

. Control data transmission equipment
. Miscellaneous equipment

~N o O~ WN -

The following discussion will be focused on the
operational characteristics of the different system ele-
ments rather than all of the performance specifica-
tions. At the time of design, the system specifications
should be based on detailed system requirements,
which in tum sets the minimum specifications for the
system components.

Video cameras

Video cameras are available in many different
varieties. Some of the more important variations to
consider are:

1. Monochrome or color
2. Intensified or non-intensified
3. Tube or CCD

4. Fixed focal length or zoom lens
5. Environmental or non-environmental

Color cameras have the obvious advantage over
monochrome cameras, also called black and white
(B/W), that the video has color information. In addi-
tion to presenting a picture that we are more used to,
the added information such as the shirt color of an
intruder could be important. One important thing to
consider is that color cameras require full spectrum
illumination (such as incandescent) for proper color
rendition.

The comparative advantages of monochrome
cameras are:

1. Somewhat more sensitivity

2. Higher resolution

3. May be used with larger variety of illumina-
tion (including infra-red)

4. Less cost

If it is not possible or desirable to have enough
illumination on the scene for a monochrome camera,
an intensified camera may be used. The intensified
camera uses an image intensifier to boost the light
applied to the sensor. This allows camera use to light
levels equivalent to that on a clear moonless night
with only starlight as the illumination source. The
intensified camera has the following disadvantages:

1. Higher cost

2. Lower signal-to-noise ratio (noisier picture)
3. Lower resolution

4. Much shorter life (as compared to the non-in-
tensified version)

The shorter life is due to the burns that develop
over time in the intensifier. However, if illumination
is not possible, the intensified camera is the only way
to get a picture at all.

Until a few years ago, the video sensors avail-
able were all vacuum tubes with various types of



sensor material. Today’s marketplace has solid state
sensors that have low enough cost and high enough
performance characteristics that these solid state sen-
sors have virtually replaced the tube type sensors in
security/surveillance applications. The most common
type of sensor currently in use is the frame transfer
CCD (charge-coupled-device) sensor. The frame
transfer CCD type of camera has proven to be an
excellent replacement for the one-inch silicon target
tube cameras used so extensively io security CCTV
systems over the years.

In situations where the area needing CCTV
coverage is fixed, a camera with a fixed focal length
lens and a fixed position mount can be used. For
example, the cameras covering the clear zone between
a double fence perimeter might use 50 millimeter
(mm) lenses and be mounted on the light poles. Other
situations may require a pan/tilt/zoom (PTZ) camera
utilizing a remote controlled mount (pan/tilt unit) and
zoom lens, such as inside the perimeter, for visual
tracking of an intruder.

If cameras are to be subjected to weather or
other types of harsh environment, or just to be more
tamper-resistant, the noo-environmental camera may
be installed in an environmental enclosure or an en-
vironmental camera may be used. Environmental
cameras are typically purged and pressurized with dry
nitrogen which keep moisture and other corrosive
sources away from the camera electronics and lens.

Consideration of these parameters for selection
of the proper camera to fit the operational and
reliability requirements is very important to achieve
the desired results for the least cost, both initial and
maintenance.

Video monitors

The variations in video monitors are:
1. Monochrome or color

2. Screen size

3. Mounting

To display color video, a color monitor should
be used. To display monochrome video, either a
monochrome monitor or a high resolution color
monitor may be used. The screen size depends on how
far from the observer the monitor screen will be. A
monitor very near (two to three feet) may have as
small as a 9-inch (diagonal) screen. A monitor at a
distance of eight to ten feet or farther may be 21
inches or more. Monitors may be on tables, mounted

in consoles, or hung on a wall or from the ceiling. The
important thing is to place the monitor at the proper
distance to enable the maximum detail of interest to
be seen.

Video switching

In systems where a monitor is to be able to
display more than one camera, some son of video
switching is required.The main categories of video
switchers are:

1. Manual
2. Sequencing
3. Matrix

Manual switchers are used for manual selection
of one of several cameras to a monitor. A manual
switcher may be simply mechanical switches. If the
video Lines must loop through and go elsewhere, an
electronic switcher would be required for isolation
between the switcher inputs and output.

Sequential switchers are used in much the same
way as the manual switcher except they are capable of
automatically switching from one camera video to the
next in a sequential fashion. The time that the cameras
are displayed before switching to the next camera
(commonly called dwell time) is usually adjustable
from about one second to 30 seconds or more.If the
cameras need to be displayed on more than one
monitor, then an electronic manual switcher or se-
quential switcher for each monitor is required.

Typically, if there are more than two monitors
or switching is being controlled by more than one
operator, a matrix switcher is used. A matrix switcher
allows selection of any input (ie. camera)) to any or
all outputs (ie. monitors and/or VCR’s). Matrix
switchers are usually configured so as to be expan-
dable by adding switch card frames, switch cards,
and/or output cards. Matrix switchers are available in
various sizes starting at about 8 X8 (eight inputs and
eight outputs) to about 256 X 32. Larger switchers can
be configured for unique applications as required.

Video transmission

The transmission of the video from one place to
another (ie, the camera site to the control room) are
commonly via the following mediums:

1. Coaxial cable
2. Microwave link
3. Fiberoptic(FO) cable



The most economical and most common video
transmission medium is coaxial cable. For distribution
within a building or short runs from camera sites
RG-59 is commonly used. For longer runs RG-U
(with foam dielectric) is used. Due to the cable char-
acteristic, the higher frequencies are attenuated by the
cable. For very long runs, an equalizer is required to
boost the high frequency components back to the
original value.

In applications where running a cable is not
desired or feasible and a line of sight path is present,
a microwave Link may be used. Different models are
available for use based on cost, path distance, and
frequency band availability. In most cases an FCC
license is required for the path.

If a cable may be used and coaxial cable is not a
good choice due to distance, conduit space, inter-
ference, ground loops, or security, then multimode FO
cable and equipment works very well for video trans-
mission. FO equipment cost is very sensitive to the
distance and each transmission path must be analyzed
for proper selection to optimize the design. The lowest
cost FO equipment will typically handle runs of about
three kilometers using 50 micron multimode fiber.
More expensive equipment and single mode fiber al-
lows runs of 30 miles or more.

For the transmission of many video signals from
one point to another, the best way for years has been
analog frequency multiplexing and transmission over
a coaxial cable (also known as a broad band coax).
The video signals are amplitude or frequency modu-
lated onto VHF carriers, summed together in com-
biners, and injected onto the cable. At the receive end
the signal from the cable is split up and demodulated
to regenerate the video signals. If the length of the
coaxial cable is sufficient, equalizing line amplifiers
are used along the cable run. The broad band coax is
similar to the CATV cable television systems going to
many homes.

Recent advances in broad band lasers have made
possible the FO equivalent of the broad band coax.
Instead of injecting the combined carriers into a
coaxial cable, they are input to a broad band laser
transmitter and sent to a FO receiver via a single mode
fiber. The advantage of this approach is that the fiber
is smaller and easier to install and no line amplifiers
are required.

The transmission of video for 30 to 40 miles or
even farther is possible using digital techniques. Slow
scan transmission systems that digitize a frame of

video and transmit the frame over a telephone line or
an optical fiber has beeD in common use for telecon-
ferencing for years. However, the slow scan approach
is not very useable for security as the time required to
send the frame is several seconds. However, 45
Megabit codecs can send essentially real time video
over a data line or over optical fiber. Multiplexers are
available that can accept the outputs from up to 24
codecs thereby allowing transmission of 24 digitized
video signals over a single fiber. A large disadvantage
of this approach for now is the cost of the codecs and
the multiplexers.

System control

Control systems take inputs from control panels,
serial ports, or via contact closures to control various
system components:

1. Video switcber(s)
2. PTZ camera sites
3. Recording devices

Operators may control the system using a spe-
cialized control panel or from a terminal to a host
computer. Cameras may be switched to monitors
manually or by sequencing. Video switching may also
occur automatically based oa input from the host com-
puter or alarm inputs via contact closure or serial port.

PTZ cameras may be controlled by an operator,
from a host computer, or automatically based on alarm
inputs in the same way as the video switching dis-
cussed previously. The following functions are ex-
amples of controlled features:

Pan

Tilt

Zoom

Focus

. Iris (auto and manual)

. Camera on/off

. Preset PTZF positions

. Other auxiliary functions
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Communications between the operator control
panels and the PTZ camera site control receivers is
typically a serial link via twisted pair or other trans,
mission medium. If the data line is not connected to
the control system components in a "daisy chain”,
some control systems require a data distribution unit
for fanout to several legs of a "star" configuration.



Control data transmission

The transmission of the control data from one
place to another (ie, the control room to the camera
sites) may be done using any of the techniques used
for video. The most common transmission method of
via twisted pair(s). Ifthe video is via multimode fiber,
the control data is commonly sent to the camera site
on the same fiber as the video is being sent from the
camera site.

Miscellaneous

For mounting cameras and monitors on walls,
ceilings or poles, mounts are available in a variety of
shapes and sizes. Most of them are adjustable to allow
various mounting angles.

Video storage may be performed using video
cassette recorders (VCR), digital frame memory (with
internal digitizing), optical disk, or hard disk (as part
of a computer with digitizing capability). A standard
VCR can record up to two hours of real time video on
a single cassette. A time-lapse VCR does not record
every frame and may record "snapshots™ for up to 480
hours, or may be changed to real time recording on
demand (such as an alarm condition). Recently avail-
able is the S-VHS VCR. The S-VHS format allows
higher resolution of video recording by using a dif-
ferent recording technique.

Many CCTV systems have components or
operating scenarios that require that all video signals
be synchronized. Sync generators and sync distribu-
tion equipment is available for this purpose. The
dominant method to date has been to send a sync
signal to every camera to "genlock" the camera to the
reference. Since the sync signal is about the same as
video with a black scene, the transmission methods
are identical. An alternate method of synchronizing
the videos that may be appropriate in some systems is
to use digital frame synchronizers such as those used
in broadcasting. If the cameras are all monochrome,
using "line lock" to synchronize the video to the AC
power is much less costly and adequate for most ap-
plications.

If there are many cameras in the system, rapid
scene identification is enabled by using video source
identification (SID) equipment. The SID inserts
numerical or alphanumerical characters into the video
for display on a monitor. The SLD character gener-
ators may be in the camera, modules between the
camera and video switcher, or modules after the video

switcher. Each system has an optimum method of SID
for that system.

In CCTV systems that are used primarily for
alarm assessment, the video from the cameras may not
be monitored on a continuous basis. Video loss detec-
tion equipment is available to detect camera or video
transmission line failure or sabotage. The loss detec-
tors typically output a contact closure for monitoring
by the alarm monitoring system.

There are many types of alarm sensors available.
One type that senses activity by analyzing the video
is a video motion detector. This equipment uses two
basic techniques, analog and digital. The analog mo-
tion detector is much less expensive than the digital
type, but must be used on scenes where there is nor-
mally no movement such as indoors. The digital ver-
sions available utilize algorithms to allow use outside
where such things as moving clouds, trees, and other
non-buman activity is present.

Sample CCTV system

In the system shown in Figure 1, there are 18
fixed cameras and 38 PTZ cameras located on a
perimeter and around the facility. Four nine-inch
monitors are mounted in the Control Center Console
along with an MPC Remote Control Panel. The MPC
Remote has a front panel keypad and display which
allow the operator to manually select the desired
camera scene, sequencing pattern and dwell time. The
Control Center also has three 19" racks for mounting
of the remaining CCTV equipment. The rack equip-
ment includes the Fiber Optic Transmitters/Receivers,
Sync Generator and Video Distribution Amplifiers.
Video Loss Detectors, 64X8 Video Switcher,
Time/Date Tiller, four VCR's and an MPC Master
Control Panel. Normally, the switcher is controlled by
the operator at the Console using the MPC Remote.
For maintenance purposes, the MPC Master may also
be used for camera selection.

As the figure shows, all video, sync, and data
communication transmission outside of the Control
Center is via fiber optic cable. At the Control Center,
the camera signals are convened back to composite
video and fed to the Video Loss Detectors and the
Video Switcher. In the event of a loss of video from
one or more cameras, the Video Loss Detector will
signal the Alarm Monitoring system to annunciate the
appropriate alarm.

The outputs of the Video Switcher are fed to the
Time/Date Tiller (TDT) which superimposes the cur-



rent time, date and alpha-numeric camera ID onto the
composite video. Thus, the selected camera ID is
visible to the operator when viewing a particular
scene. The TDT has eight outputs which drive four
monitors and four VCR’s.

In a non-alarm condition, three of the monitors
are used for sequencing of certain cameras while the
other may be used for manual selection of the desired
camera. When an alarm occurs, the Alarm Monitoring
system sends an alarm message via an RS-232 inter-
face to the MPC Master which then switches the cor-
responding camera to a monitor for assessment of the
alarm by the operator. Subsequent alarms are stored
by the MPC Master in an alarm queue. The operator
must acknowledge and release an alarm in order to
remove it from the queue. This will cause the released

alarm to be removed from the pending monitor display
and replaced by the next alarm scene in the queue.
This is repeated until all pending alarms have been
acknowledged and released by the operator.

System Design

CCTV systems vary widely in application and
operational parameters. After initial operational re-
quirements are determined, a preliminary design can
be performed. Then a process of review and redesign
should occur with much cooperation between opera-
tions and design groups. It is very important to op-
timize the design according to system operational
characteristics, system size (including expansion re-
qguirements) and cost.



COHU FIBEROPTIC TRANSMISSION SYSTEMS

Reference: Fiberoptic Systems Drawings 1 & 2

Fiberoptic (F/0) Systems Description

GENERAL

The following TfTiberoptic transmission systems provide a broad over
view of the types of F/0 systems Cohu has integrated with our
cameras and system support equipment. These systems are primarily
used outdoors incorporating Cohu"s sealed and pressurized
environmental enclosures operated with our microprocessor control
(MPC) system. However, Cohu has supported a full range of other
manufacture®s camera enclosures and controls with our F/0 camera
configurations. The strength of our System Engineering group and
our manufacturing facility, Jlocated in San Diego, allows us to
quickly adapt to your needs. This 1is one of the benefits of
working with an American manufacturer of CCTV cameras.

Cohu installs the Tiberoptic transmitter directly into the
environmental camera enclosures or the camera/pan tilt control box
located adjacent to the camera site. This eliminates the need for
additional F/0 junction boxes, cable adapters which minimizes
installation cost.

The primary camera housings are Cohu"s sealed and pressurized 3" or
6" outside diameter (0.D.) environmental enclosures. These
housings provide for maximum protection against all 1i1ndoor and
outdoor environmental hazards. Non-environmental, indoor., camera
housings may also be configured with F/0 transmitters. However,
this is not the most widely applied system design. Indoor systems
are usually non-integrated with stand alone F/0 transmitters
installed out of sight in ceiling crawl spaces, junction boxes or
in centralized F/0 transmitter station.
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The primary design criteria for Fiber Optic (F/0) Transmission
Systems are:

1. Transmission Environment
2. Transmission Distance
3. System Configuration

F/0 Video

F/0 Video and Hardwired Control Data

Video and Control Data over Separate Fibers
Video and Control Date over a Single Fiber
Multiple Videos over a Single Fiber

mooO m>

1. Transmission Environment.

One of the Tirst benefits derived from the installation of a F/0
system is the elimination of cable iInterference caused by ground
loops, electronic inductance, resistance and nuclear radiation.
The use of F/0 is always recommended when high levels of electronic
noise is present. Another spin-off of a fiber optic system is that
it iIs very secure.

Prior to the advent of F/0, parties could intercept electronic
transmission via the emanations Tfrom the cable. This 1is not
possible with F/0 cables since the light waves do not radiate
energy as electronic signals do.

2. Transmission Distance.

Including fTiber optics in a system design always adds cost to an
otherwise less expensive equipment list. Often this TfTirst glance
at cost may seem to make a Tiber system a non-cost-competitive

system alternative. This is very true. In most small, short run
applications in a low-noise environment i1t is not cost effect to
include fiber optics. It iIs less expensive to run standard RG59

coax cable a few hundred feet than it iIs to include F/0
transmitters, receivers and cable.

However, the distance which standard coax cable can transmit the
signal is limited. Video degradation increases as the coax cable
length increases. RG59 coax cable is limited to a transmission
distance of 500-750 feet. Longer cable lengths may be achieved
with different coax cables. As an example, Cohu utilizes RG11 foam
coax cables for distances up to 3000 feet. However, to 1insure
proper system operation, video equalizers and power amplifiers
often need to be 1iInstalled 1long before the maximum cable
transmission distance is reached. The additional expenditures will
often offset the initial higher cost of a fiber optic system.
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In fiber optics applications distance between the F/0 receiver and
transmitter is important. It "must be clearly defined iIn’the system
description. It is critical to select the proper F/0 transmitter
and receiver for each application. As the transmission distance
increases either a greater amount of light needs to be generated at
the transmitting sight or a more sensitive receiver must be used.
The amount of light which is available at the receiving site is
affected by the transmission distance, type of transmitters, type
of cable and the quantity and quality of cable connection and

splices
To compensate for longer cable lengths, different types of
transmitters are used. These F/0 transmitters will transmit

different wavelengths of light from different types of light
sources.

The most common form of fiber optic transmitters are light emitting
diodes (LED) . They are primarily used in short to medium cable
distances. Longer cable runs and multiplex signals often utilize
laser diodes.

The F/0 transmitters are designed to be used with various types of
F/0 cable. The two most common types of cable are 50/125 and
62.5/125 micron. The 50 and 62.5 refer to the diameter of the
glass core. 1t is this glass core through which light passes. The
62.5 is quickly becoming the 1industry standard as it 1is more
efficient than the smaller 50 micron cable. The 125 refers to the
outside diameter of the cladding which surrounds the glass core.
The cladding is a second layer of glass which protects the fiber.
The mype and thickness of the cladding determines the amount of
light which escapes from the glass core.

The other major factor affecting a fiber optic transmission system
is the number of cable connectors and splices. Each connection and
splice reduces the amount of light available at the receiving end.
All these factors are taken into consideration in what is referred
to as the Optical Loss Budget. The Optical Loss Budget is a
measurement of how much Qlight can be lost due to transmission
distance, cable type and the number of splices and connectors and
still have sufficient light to be used by the receiver to produce

a usable video signal.
3. System Configuration
System A. F/0 Video

This is the simplest and Ileast expensive F/0 system. The
configuration would be utilized with cameras with fixed focal
length lens and when no remote control of the camera is required.
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System B. F/0 Video, Hardwired Control Data

When pan/tilts and zoom lenses are utilized In a CCTV systen,
control signals from the Cohu microprocessor control system (MPC)
must be transmitted to and from each camera Ilocation. This 1is
normally accomplished with a shielded twisted pair. The RS422 data
signals may travel to and from the MPC control receiver located at
the camera site. The MPC control receiver receives the encoded
control signals and decodes them and provides the drive voltages to
the camera, zoom lens, and pan/tilt.

Cohu installs the F/0 transmitters into the MPC control receivers
when they are used in a system. This particular configuration Iis
often the most cost effective means of obtaining all the benefits
of F/0 video in a CCTV control system. The shielded twisted pair
may Qloop through each of the control receivers and should be
terminated with a 150 ohm termination. The Blongest cable run can
not exceed 8.04km (5 miles without repeaters).

System C. Video and Control Data Over Separate Fibers

This is the most utilized F/0 system configuration. It combines
all the positive attributes for a F/0 for both the video and data
signals. This configuration allows the installing contractor to
run a single 3 or 4 fiber F/0 cable to the camera sight. Please
note that it is advisable to always run extra unused TfTiber in the
F/0 cable.

The video F/0 network is the same as the System A + B. However,
the RS422 data signals are transmitted to and from camera sites via
a bidirectional data transceiver. Transceiver is a term used for

a device which can simultaneously transmit and receive information.
Bidirectional transceiver are relatively costly for small short
haul systems. However, as the cable gets longer, the cost and the
system performance will offset the initial equipment expenditure.

System D. Video and Control Data Over a Single Fiber

This system configuration reduces the cable requirements to a
single F/0 conductor. It is primarily used when cable diameters,
installation peculiarities, pre-existing cable conditions and
extremely long cable runs are part of the design criteria.

The Tiber optics in this configuration include a bidirectional
coupler. This device transmits and receives the video and
bidirectional data simultaneously by reflecting the light to
multiple receivers and the electronically separating the different
signals
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Another method of combining multiple signals on a single F/0 cable

is called Wave Division Multiplexing. This method transmits
different signals at different wavelengths of light that do not
interfere with each other. This method 1is often used when

transmitting more than one video signal in the same direction.
The single cable design is the most expensive of all of the direct
line F/0 options. However, 1t is often one of the most effective
means to provide F/0 control to a remote location.

System E & F. Multiple Videos Over a Single Fiber

Transmitting multiple video signals over a single Tiber is
particularly attractive when there are numerous camera clusters
located far from the control site.

There are several methods which can be employed to transmit

multiple videos over a single Tiber. The frequency modulated
configuration (as shown 1iIn System E) is one popular method
accomplishing this task. Several manufacturers of Tfiber optic

equipment offer a standard product which accepts RS170 composite
video i1nputs and converts them to frequency modulated (FM) carrier
frequencies. The electronic carrier frequencies are converted to
a optical signal and transmitted over a single fTiber.

Amplitude modulation (AM) is another means of transmitting multiple
video over a single fiber. The overall performance specifications
of this system is not as high as the FM system. However, the
difference has little consequence in normal traffic monitoring or
general security applications. AM systems do offer greater
Tflexibility in the security system design. A larger number of
videos can be transmitted over a single Tiber. Twenty or more
videos can be transmitted over a single fiber with the addition of
individual modulators and demodulators for each video signal.

The video signals are received at the control site and demodulated
to standard RS170 composite video and processed through any
standard CCTV video switching network and viewed on standard CCTV
monitors

An alternative design modulates the video signals on television
carrier frequencies. After the F/0 receivers convert the signals
back to the modulated video signals they may be viewed on any
standard television set. This system would be similar to your home
cable TV system where you would change channels to view the
different camera locations.
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The advantage of this design is that i1t eliminates many pieces of
monitoring equipment. Demodulator, video switchers and switch
control are not necessary since the monitor are linked directly to
the output of the F/0 receivers.

The control signals for cameras with pan/tilt and zoom lens
requirements could also be transmitted over Tiber optic cable,
although this is not the most cost effective means to perform the
control functions. The most common method of transmitting the
control functions is over existing telephone lines. The operator
need only select the camera site by using the numerical keypad on
the MPC Master Control Panel. The MPC Master has the capability to
automatically dial up the appropriate location, check status,
perform the desired control maneuvers and clear the l1ine when
finished

Cohu Application Engineers are prepared to assist you in obtaining
the necessary types of F/0 equipment to ensure optimum system
performance. The strength and experience of our Systems
Engineering Group, and our Customer Service Department guarantees
system operation.

Contact Cohu Application Engineering today at (619) 277-6700 to
take advantage of our 43 years experience in manufacturing high
quality, American made CCTV cameras and electronic equipment.
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SAMPLE

FIBER OPTIC VIDEO & HARDWIRED CONTROL
CCTV SYSTEM DESCRIPTION

Reference: F/0 System Drawing 3
1. GENERAL

The Cohu CCTV system includes 73 cameras (20 pan/tilt zoom [PTZ]
and 53 fixed) with expansion capability to 223 camera locations.
The system 1is configured with Ffiber optic video transmission
equipment, video matrix switching, time, date and camera ID
generators and a microprocessor controlled (MPC) system. The MPC
system has data distribution, PTZ control, video switcher control,
preset memory, and interface to a alarm system computer. The MPC
Master control panel located at the Central Guard Station (CGS)
monitors and controls switching operations (iInitiated at the
Satellite Guard Stations. The MPC is capable of controlling up to
32 Satellite Guard Stations.

I, SYSTEM DESCRIPTION

A. Video Path

The outdoor fixed and the PTZ cameras view scenes as desired. The
output from the fixed cameras are transmitted to the Central
Guard Station via TfTiber optic transmitters installed in the
environmental enclosures. The PTZ cameras transmit video signals
to their respective MPC control receivers. The video 1is
transmitted to the Central Guard Station (CGS) via Tiber optic
transmitters installed in the control receivers.

The Tiber optic (F/0) cables are routed to the fiber optic receiver
station located in the CGS. The composite video outputs from the
F/0 receivers are connected to the 128X16 matrix video switch via
RG59B/U coax cable.

The matrix video switcher receives the 128 possible video outputs
and switches them to 12 of the 16 possible video outputs.

The video switcher outputs are routed to the time date and camera
ID generator. This unit superimposes camera identification time
date and alphanumeric titles onto the video signal. The outputs of
the ID generator are connected to the monitors located within the
CGS or to the fTiber optic transmitter for transmission to the
dedicated Satellite Guard Station (SGS).

The fiber optic cables are routed to the individual Satellite Guard
Stations. The TFfiber optic receivers located at each station
convert the fiber optic signals to standard composite video which
is displayed on the Guard Station monitors.
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B. System”Control

System control is available from the MPC master and remote control
panels. The operator at the Central Guard Station®s master control
panel can call up any camera from any location and display it on
any monitor in the CGS or any of the SGS*s. The SGS"s MPC remote
control panels will be programmed to only control the selection of
cameras located within their security coverage.

The preset panel associated with each MPC control panel allows

programming and selection of preset PTZ camera positions. All
control signals are transmitted via RS-422 except the control of
the video switcher and the 1D generator. The video switcher and

the 1D generator are controlled with logic levels via a ribbon
cable.

The master control panel controls the video switcher and transmits
commands to the MPC control receivers at the PTZ camera site via a
shielded twisted pair. The commands from the MPC remote control
panels are received by the master control panel and are distributed

to the video switcher or the PTZ camera locations via a
distribution unit.

The addressed MPC control receivers decodes RS422 provides the

drive voltages to the pan/tilt and camera lens. The Control
Receiver also controls functions such as camera power, manual/auto
iris and any other auxiliary control features. The MPC control

receivers are connected to the RS422 distribution unit via a single
shielded twisted pair. The MPC control receivers located within a
given security zone may be connected iIn series and terminated at
the end of each individual run.

111. OPERATION

A. No Alarm

When no alarm is present, the operator at the CGS may have any
camera displayed on any of the sequence monitors or may have any
combination of cameras sequencing on any of these monitors. The
alarm monitors will be blank during non alarm modes. The operator
at the SGS may have any of its dedicated cameras sequencing or

viewed on its sequencing monitor. The alarm monitor will be blank
in the nonalarm periods.

B. Alarm Operation

When an alarm is generated and is received by the master control
panel via TTL logic high signal from host alarm computer through
alarm interface unit it will automatically switch that video output

to one of the matrix switcher alarm monitors and the appropriate
SGS alarm monitor.
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During an alarm, - the monitor in the CGS will display the first
alarm scene. Monitor 2 will display the second alarm screen. The
alarm monitor Qlocated by the SGS"s will sequence Dbetween
consecutive alarms that occur iIn their coverage zones.

ITf the alarm is from a PTZ location, the camera will automatically
pan, tilt, and zoom to a preassigned preset scene. IT more alarms
occur, the zone numbers are added to the alarm queue and the
associated camera(s) for the zones in the alarm queue are sequenced
on the secondary alarm monitors and the appropriate SGS monitors.
IT desired the operator may shift the queue to sequence through the
alarms by depressing the next alarm button on the master or remote
control panel. The next alarm camera is then displayed on the
primary alarm monitor and the camera previously displayed on the
alarm monitor 1 is displayed as part of sequence on alarm monitor
2 1n the CGS. When the operator iIn the SGS depresses the next
alarm button the alarm scene will be displayed on the sequencing
monitor. The previously displayed alarm scene will be displayed on
the SGS"s alarm monitor and join the predetermined alarm sequence.
All alarms shall remain active until cleared by the operator at the
CGS and the SGS.
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SAMPLE

FIBER OPTIC VIDEO AND CONTROL
CCTV SYSTEM DESCRIPTION

Reference: F/0 Systems Block Diagram #4

1. GENERAL

The proposed CCTV System will provide security monitoring for a
fence perimeter. As shown in the CCTV System Block Diagram, the
system consists of eighteen fixed cameras, fTour pan/tilt/zoom
cameras, and one 1i1ndoor mounted camera, each located so as to
provide complete coverage of the Protection Zone. The video
signals are monitored by operators at the Central

Guard Station (CGS) and the Secondary Alarm Station (SGS).

Four of the 9" monitors at both the CGS and the SGS consoles are
dedicated to sequencing of selected camera scenes. The remaining
eight 9" monitors and the four 15" monitors provide TfTor manual
viewing of the desired scenes. In the event of an alarm condition,
the associated camera will be displayed on one of the 15" monitors
until manually cleared.

I1. SYSTEM DESCRIPTION

Video signals from the twenty-three cameras are transmitted via
fiber optic cable to the CGS equipment cabinet which contain the

fiber optic receivers for each camera. The output of the fiber
optic receivers is composite video which passes to the video loss
detectors. In the event of loss of video signal from one or more

cameras, the video loss detector will provide contact closure to
the alarm interface panel for detection by the alarm computer. The
loss of signal will also be annunciated locally to provide an
indication to the operator.

The outputs of the video loss detector are fed to the ID generators
which superimpose a two-digit camera ID onto the composite video
signal from each camera. Thus, the camera ID is visible to the
operator when viewing the particular camera scene on a monitor.

The ID generator also provides adjustments for the x-y position on
the monitor and character intensity.

The outputs of the ID Generators are fed to a 24x16 Video Switcher.
The Video Switcher provides the capability to select the desired
camera scenes for viewing either on the four sequencing monitors or
the eight manually selected monitors. Selection of the desired
camera output is normally handled by the operators using the MPC
Remote panels at the CGS and SGS consoles. For maintenance

purposes, the MPC Master in the CGS cabinet may also be used for
camera selection.



F/0 Video and Control Data
page 2 of 2

Twenry-three loop through outputs from the Video Switcher are fed
to Fiber optic Transmitters for transmission to the SGS Console.
At rhe SGS, the fTiber optic signals are converted"back to video and
distributed to the sixteen monitors in a similar fashion to the CGS
Console. An MPC Remote Panel at the SGS allows the operator to
control the desired scenes to be monitored, i1ndependent of the CGS
operation

In addition to the required video and control equipment, an Alarm
Interface Panel is provided to allow for connections between the
MPC Master and the Alarm Computer. In the event of an alarm, the
Alarm Computer will generate a contact closure at the Alarm
Interface Panel for detection by the MPC Master. The MPC Master
will then switch the associated camera scene to one of the 15"
monitors at the CGS and SGS consoles. The alarm scene will remain
until manually cleared by the Operator.

The Master Control Panel Ilocated in the CGS has the capability of
locking-out the controls in the SGS via the bi-directional RS422
fiber optic data link.
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APPLICATION NOTE
Performance of the 1/4-inch Sensor

Content
This Application Note com-
pares performance of a 1/4-
inch format camera to that of a
1/2-inch format camera when
using zoom lenses.

1/4-inch Sensor
Performance

Cohu 1300 Series Cam-
eras can be provided with a
1/4-inch image sensor by re-
questing ER-3048. Using a
1/4-inch sensor provides an
overall cost savings of 30 per-
cent or more for each zoom
lens camera site, depending
on the requirements of the in-
stallation.

This savings results from
three areas: the lens, the bar-
rel housing, and the pan and
tilt unit (P & T). The zoom lens
is much smaller, less expen-
sive, and can fit in a 4.5-inch
diameter housing instead of
the more expensive, heavier
6-inch housing. Since the
housing is much smaller and
lighter, a medium duty P & T
can be used instead of a more
expensive heavy duty model
(fig-1)-

An additional benefit of
the smaller housing and P & T
is that they provide less loading
effect when mounted. This is
especially important on poles,
where wind loading can be an
important consideration.

The Zoom Lens

As an example of the
lens savings, consider a site

Cohu, Inc

Electronics Division

5755 Kearny Villa Road
San Diego, CA 92123-1111

6
Shading designates cameras
mounted on P&Ts

Medium Duty
Pan and Tilt

inch diameter barrel

Heavy Duty
Pan and Tilt

Figure. 1. The 4.5-inch diameter camera mounted on the medium duty
pan & tilt provides the same field of view coverage as the much larger 6-
inch diameter camera mounted on the heavy duty pan & tilt.

planned for a 1/2-inch sensor
requiring a 16- to 160-mm lens
to provide the desired cover-
age. This lens is larger and
more expensive (at bottom in
figure 2). By using a camera
with a 1/4-inch sensor, a much
less expensive 8- to 80-mm
zoom lens (top of figure 2) can

Table 1. Zoom

be used to provide virtually the
same coverage. Table 1 lists
the horizontal and vertical an-
gles of coverage for each of
these lenses. Both telephoto
and wide angle figures are
given. Note that the 8 to 80 lens
has a slightly wider angle of
view.

Lens Comparison

LENS/CAM- FOCAL HORIZONAL VERTICAL
ZOOM LENS ERA LENGTH SET VIEWING VIEWING

FORMATS
16 to 160mm 1-inch lens 16 mm 22.62° 17.05°
Zoom Lens used with 1/2
1 in. format inch camera 160 mm 2.28° 1.72°
8 to 80 mm 1/2-inch lens 8 mm 25.36° 19.16°
Zoom Lens used with 1/4

80 mm 2.58° 1.93°

1/2 in. format inch camera

The 16-160 lens is used with a 1/2-

inch format camera, and the 8-80 is

used with a 1/4-inch format camera. This allows the 8-80 lens to have H
and V coverage similar to the 16-160 lens. (The H and V viewing angles of

the 8-80 lens are calculated values.

Phone (619) 277-6700

Fax (619) 277-0221
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1/4 INCH SENSOR APPLICATION NOTE

,,,,,,,,, ADJUSTMENT
ACCESS COVERS

MOUNT

810 80 3.6 mm

E
E
r-
CXI

CONTROL CABLES
Dimensions for a typical 8 to 80 mm /1.2 zoom lens

1/2-inch Format
Sensor

1/4-inch Format
Sensor

Figure 3. Comparison of relative size for 1/2-
and 1/4-inch format sensors. Note than in sur-
face area the 1/4-inch format sensor is about
one-third the size of the other sensor.

ing scene illumination sensitivi-
ties. This table also lists the
resolution for each of these
cameras. They are virtually
identical, with the 1/4-inch sen-
sor slightly better for horizontal.
Figure 3 shows both the
1/2- and 1/4-inch sensors to-
gether with their dimensions.
While the 1/4-inch sensor has

Dimensions for a typical 16 to 160 mm /1.8 zoom lens
Additional drive motors, the preset potentiometers, and mounting brackets not shown

Figure. 2. The 8 to 80 mm zoom lens (top) used with a 1/4-inch
sensor provides about the same field of view as the 16 to 160
mm zoom lens (bottom) used with a 1/2-inch sensor. The /1.2

maximum aperture of the 8 to 80 lens allows more light to pass

than does the /1.8 maximum aperture of the 16 to 160 lens.

Pan and Tilt Units

A typical medium duty
P & T may be rated for mount-
ing a 40 pound camera. A
typical heavy duty P & T might
be rated for a 100 pound cam-
era. As can be seen in figure
1, the size difference is signifi-
cant. The engineering calcula-
tions could well determine that
a less expensive pole is possi-
ble with the smaller, lighter
barrel and P & T. It is even
possible that this combination
could be mounted on an exist-
ing pole whereas the large
heavy barrel and P & T would
require a pole of their own.

Overall Lens-Camera
Sensitivity

Overall sensitivity is deter-
mined by the maximum f/stop of
the lens combined with the sen-
sitivity of the camera itself. With
our example the f/1.2 lens aper-
ture allows more than twice as
much light to

pass as does Table 2
an /1.8 aper-
ture. Thus a 10

CAMERA

lux 1/4-inch for-
mat camera
with an /1.2
lens is equiva-
lent to a 4.5 lux
1/2-inch format
camera with an
/1.8 lens. Table
2 shows this us-

1300, 1/2 inch

' 1300, 1/4 inch
ER-3048

Change !

about one-third the surface
area of thel/2-inch sensor, the
camera is able to maintain the
same vertical resolution and
slightly better horizontal reso-
lution. O

. Comparison of Sensitivity

*SCENE RESOLUTION
ILLUMINATION TV LINES

t =140 lux 460 (H) x 350 (V)

t =95 lux

470 (H) x 350 (V)

"Full video, age off
/ 1/2-inch format camera with f/1.8 lens at max aperture
11/4-inch format camera with f/1.2 lens at max aperture

6X-5074



APPLICATION NOTE
Gamma Correction

SUMMARY

This application note dis-
cusses gamma correction as it
applies to closed circuit televi-
sion cameras and TV moni-
tors.

What is Gamma
Correction?

TV monitors using a pic-
ture tube have a nonlinear rela-
tionship between input signal
voltage and brightness pro-
vided on the screen. The moni-
tor compresses black areas of
the scene. To compensate for
this effect, a correction factor
called gamma is applied at the
camera. This correction em-
phasizes black areas of the
scene in the camera so that
when the scene is presented on
the monitor it has an overall lin-
ear relationship to the actual
scene.

No gamma correction is
required if the camera video is
being used by a linear device.
This could include a solid-state
flat panel display or various
measurement equipment.

The Problem in the TV
Monitor

The TV monitor controls
brightness of the scene on its
picture tube by varying volt-
age on the control grid of the
tube. Across much of its range
the grid voltage provides a
near linear change in bright-
ness on the screen. But for
scene areas approaching
black the tube does not make
the scene proportionally black

Cohu, Inc.

Electronics Division

5755 Kearny Villa Road
San Diego, CA 92123-1111

to provide an accurate repre-
sentation. As the grid voltage
approaches cutoff of the elec-
tron beam (black), it loses its
linearity. Blacks in the scene
do not become dark enough

This could be compen-
sated for within the monitor but
in the early days of television it
was decided to make gamma
correction at the camera.
There were relatively few cam-
eras but many TV sets.

The Solution in the
Camera

Since the TV monitor
compresses blacks, the cam-
era must in some way compen-
sate for this. A CCD camera,
being inherently linear, has a
gamma of 1.0. (Tube type cam-
eras are not inherently linear. A
vidicon, for example, has a
gamma of 0.65 These tube type
cameras are not considered in
this application note.)

Gamma correction in a
camera consists of stretching
the blacks an amount equal to
the compression in the monitor.

The camera stretches the
blacks in a scene, the monitor
then compresses them a like
amount. The result is a linear
representation of the white,
gray, and black areas of the
scene as shown in the illustra-
tion.

Why is it Called
Gamma Correction?

Prior to the development
of television, the photographic
industry used the lower case
Greek letter gamma ( y) to des-
ignate the maximum slope of a

Phone (619) 277-6700
Fax (619) 277-0221
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Gamma Curves. A typical
monochrome monitor may
have a gamma of2.0. To com-
pensate for this a gamma cor-
rection of 0.5 is applied in the
camera. The resultantis an over-
all linear response with an effec-
tive gamma of 1.0 forthe camera
and monitor together.

curve showing exposure vs. den-
sity for film. The television indus-
try adapted this term gamma to
designate a similar effect in their
industry. In television, gamma is
the exponent of a number defin-
ing the slope of a transfer charac-
teristic:

A picture tube gamma is
typically 2.0 (or 2.2 for color
tubes). Thus the value of y for a
monochrome tube would estab-
lish a transfer curve of x . To
obtain an overall linear response
the camera gamma must then be
0.5. Note that 0.5 x 2.0 = 1.0. The
product of the two gammas gives
overall gamma.

Cohu, IncVElectronics Division



APPLICATION NOTE
Auto Iris and DC Iris Lens Control Circuits

APPLICABILITY

This Application Note applies to
use of the Cohu cameras listed
in table 1 with fixed-focus auto-
iris or dc-iris lenses. It does not
apply to the use of Cohu cam-
eras with a zoom lens.

Auto Iris Lens Basics

Auto iris lenses use a video
signal to control the iris. They
convert this video to a de signal
which is then used to control a
drive stage that opens and closes
the lens iris Since they have on-
board electronics they also re-
quire power from the camera,
typically +5, +9 or +12 Vdc.

De Iris Lens Basics

The de iris lens operates
from a de signal applied from
the camera. This de signal di-
rectly controls the iris mecha-
nism. The lens does not require
any power supply voltage from
the camera. The de lens, how-
ever, must supply feedback to
the control circuits in the cam-
era.

TABLE
Derived Video - No sync
4700/4800
4900
8200

*Also available with an option board for de iris output; $twitch

Cohu, Inc

Electronics Division

5755 Kearny Villa Road
San Diego, CA 92123-1111

Phone (619) 277-6700
Fax

The iris mecha-
nism for either of these
lenses typically uses

either a galvanometer +V p}
or some form of linked | rm‘n
servo. Video 2r
Input |
|
. |
Use of Auto Iris vs. O
De Iris

Since the auto iris
lens has part of the re-
quired electronics on its
own internal circuit
board this type of lens
tends to be somewhat
larger and more expen-
sive. With the de iris
lens these circuits are moved
inside the camera. The de iris
lens can be slightly smaller and
less expensive. But since they
are a newer type lens, there are
fewer of them available in the
various focal lengths.

A Typical Auto Iris Lens
Figure | shows a typical
auto iris lens, which consists of
two basic parts (not counting
optics)—the iris mechanism it-
self and the electronic drive cir-

Isolated Video - No sync
%100
*300
2100
2200

AUTO IRIS LENS

Control Board
Peak/Avg @ LeveIO

+ Detector nc Control

Galvanometer or
Linked Servo
Mechanism

Fig. 1. Typical Auto Iris Lens

cuit. The iris is opened and
closed either by a galvanometer
action or a linked servo.

The Control Board gener-
ates drive to the iris mechanism
to maintain the video input at a
constant level. The board has
both a level potentiometer and a
peak/average potentiometer,
which are adjustable from out-
side the lens through access
holes. The level potentiometer
sets the level of the lens video
to be maintained from the cam-

. CAMERA MODELS VS. LENS OUTPUTS

Isolated Video - Composite Sync
(Pending) *100
(Pending) *300
(Pending) 2100
(Pending) 2200
(Pendinqg) 3500
(Pending) 8800

selectable de irismitput?

Publication

(619) 277-0221

6X-5066
May 31, 1996

Cohu, Inc. Electronics Division



APPLICATION NOTE

To
De lIris
Drive
Board

DC IRIS LENS

Feedback
Coil
i Damper
Low
Velocity
| Damper P Feedback
.High

Fig. 2. Typical De Iris Lens

era. The peak/average potenti-
ometer is intended to control
how the lens responds to dif-
ferent kinds of scene lighting
(such as scenes with signifi-
cant highlights or scenes with
relatively flat, even lighting).
When used with Cohu cameras
having the derived video out-
put signal (table 1) this lens
control has minimal effect.
This results because these
Cohu cameras do not provide
an actual video signal to the
lens but instead an ac signal
whose level is derived from the
level of the video.

Any required adjustment
should begin by setting the
lens peak-average control to
midrange. Turn age off and
then set the gain control for |
Vp-p video out of the camera .

A Typical De Iris Lens

The typical dc-iris lens
consists of a single mecha-
nism for control of the iris (fig.
2). This typically consists of a
galvanometer that moves a
control vane linked to the iris.
A pickup colil provides velocity
feedback to the camera drive
circuit. There are no active de-
vices in a de iris lens—only the
drive coil and a feedback coil.

Lens-Camera Interaction

The scene lighting
into a camera often var-
ies over a considerable
range. For example, an
outdoor camera may
view a scene under
early morning light at
dawn, then bright
noonday sun, and later
the near dark of twilight.
During midday sun ele-
ments of the scene may
reflect blinding high-
lights. Handling such a
wide range of light re-
quires several different
techniques.

The majority of control for
this extreme range comes from
the iris (fig. 3). An auto-iris or
dc-iris lens has the ability to
open and close the iris to pro-
vide the greatest available
range of light control. During
noonday sun the lens might be
nearly (or completely) stopped
down. As the sun sets and be-
fore any artificial
lighting comes
on the iris might
be fully open, al-
lowing the maxi-
mum possible
amount of scene
lighting to pass
through the lens
into the camera.
With the iris fully
open, a further
reduction of
scene lighting
causes automat-
ic gain control
(age) circuits
within the cam-
era to increase
gain to maintain
near full video
output. With the
iris fully open
and age at maxi-
mum gain, a fur-
ther darkening of

s

LENS CONTROL CIRCUITS

the scene will result in the video
level dropping in proportion.
Useable video is available down
to about 30 percent video. Be-
low that the scene quickly be-
comes unusable.

As can be seen from this
description, under conditions of
bright scene lighting the lens iris
maintains control of video level.
Below a certain level of scene
lighting the lens iris will be fully
open. A further reduction in
scene lighting then causes age
in the camera to increase cam-
era video gain to maintain video
output near 1 Vp-p. As age in-
creases gain in the video stages
the noise level increases too.
This may be noticeable as slight
“snow” in the picture at higher
gain levels.

Auto-iris Lens Control

The auto iris lens has a
Level potentiometer (some-
times labeled Gain or a similar

Fig. 3. Lens-Camera Interaction

6X-5066



Lens Control Circuits

Fig. 4. Derived Video Drive for Auto-iris Lens

name) and a peak/average po-
tentiometer. Within the camera
there can be gain, age level, age
threshold, and peak/average
potentiometers. If these con-
trols are not properly set the
camera age and the lens control
circuits may interact with each
other in an undesired manner.
The lens may be forced fully
open or closed when not de-
sired or it may “hunt.” “Hunt” is
a condition in which the lens
constantly opens and closes
somewhat even though scene
lighting is constant. This is no-
ticeable on the monitor as a
constant increase and decrease
of overall scene lighting over
several seconds or longer.

DC Iris Lens Controls

Since the de iris lens has
no internal adjustable controls
(fig. 2) setting up its operation
with the camera is somewhat
simpler. The only control di-
rectly relate to lens operation is
the lens Video Level potenti-
ometer, a part of the camera
lens drive circuit (fig. 6). With
age off, this control is set so the
iris provide 1 Vp-p video out of
the camera.

Camera Drive Circuits for
an Auto-iris Lens

Cohu cameras have two
types of drive circuits for an
auto-iris lens: (1) Earlier de-

6X-5066

signs (fig. 4) generate a derived
video obtained by modulating
the composite blanking signal
with a de signal related to video
level. (2) More-recent designs
use true video tapped off (prior
to age) and isolated from the

Application Note

normal video circuits of the cam-
era (fig. 5).

Derived Video Circuits

Figure 4 shows genera-
tion of the derived video from
composite blanking. A de signal
related to the video level is ap-
plied to a comparator stage.
One input of this stage is biased
by a Lens Set potentiometer.
The other input receives a de
signal whose level relates to the
level of the video output of the
camera. The output of this com-
parator is a difference (error)
signal that is buffered for appli-
cation to the plus (+) side of a
diode clipper. The voltage level
at this side of the diode clipper
determines the clipping level of
the composite blanking (an ac

Amplifier

Fig. 6. Dc-iris Lens Drive Circuit



APPLICATION NOTE

To Auto Iris Lens

Fig. 7. Isolated Video Drive with Composite Sync

signal) on the other side of the
clipper. Since the voltage on the
plus side varies in relation to the
video level, the clip level on the
blanking side varies in propor-
tion. The ac blanking signal is
being modulated in response to
the video level.

This modulated ac signal
is buffered, capacitively cou-
pled, and applied to the lens
video output of the camera as
an ac signal which simulates the
lens video signal.

Because this video output
is derived from a signal with
fixed repetition rate (blanking) it
tends to mask out any variations
that would affect the peak-aver-
age circuit in the auto-iris lens.

This lens control is usually set
mid range.

True Video Drive Circuits

Figure 5 illustrates a typi-
cal isolated output from a cam-
era providing true lens video for
use by an auto-iris lens. This is
an isolated video that is passed
through capacitive coupling to
the lens interface connector.

It is a fixed gain source
with level proportional to the sig-
nal emerging from the sensor, it
is tapped off prior to age stages.

Camera Drive Circuits for a
Dc-iris Lens

Figure 6 shows a functional
diagram forthe de iris drive circuits.

Cohu, Inc. Electronics Division

LENS CONTROL CIRCUITS

An average detector smooths
variations of the de iris drive sig-
nal. This averaged signal is ap-
plied to the negative input of the
Lens Drive operational ampli-
fier. Note that this input does not
have the gain-set feedback re-
sistor. Instead, gain is dynami-
cally controlled by the feedback
signal from the dc-iris lens. The
Iris Level potentiometer is ad-
justed by setting outputto ! Vp-p
when age is off.

Type of Lens Drive Circuits
vs. Cohu Cameras

Table 1 lists Camera
model numbers with the type of
lens drive circuit used for each
model. Note that the de iris ca-
pability usually requires an op-
tional circuit board.

Isolated Video with Com-
posite Sync

Video combined with sync
provides somewhat better iris
action with certain lenses.

Current cameras do not
provide sync with their isolated
video, but the 1100 and other
cameras will offer this feature in
the near future (fig 7).

6X-5066



APPLICATION NOTE

Genlock

Content
This Application Note applies
primarily to typical monochrome
cameras used in genlock con-
figurations. The unique aspects
of genlocking color cameras is
discussed on page 7. Refer to
the individual technical manuals
of specific cameras to deter-
mine connection and setup re-
quirements.

What is Genlock?

Genlock is the tech-
nique of having one or more
cameras in a system tied to
a single sync reference so
that all vertical and horizon-
tal intervals occur at the
same time.

Why Do We Need Gen-
lock?

Since genlock makes all
the horizontal and vertical
sync pulses in a system oc-
cur at the same time, equip-
ment requiring critical
timings can lock up to the
sync very rapidly when
switched into or across
video lines. This is typically
done with screen splitters,
faders, and other specialized
equipment.

Genlocked cameras can
be routed through a video
switcher without causing ver-
tical roll on TV monitors at
the switching transition, but
it may be more cost effective
to use line lock in this appli-
cation. (Line lock is a
method of adjusting each

Cohu, Inc

Electronics Division

5755 Kearny Villa Road
San Diego, CA 92123-1111

Fax (619) 277-0221

The only requirement for this camera is that it have
standard composite video output on a BNC connector

VWX

camera occur at the same time

Genlock circuit extracts sync pulse timings from the master camera video. These pulses are used
to lock up the horizontal and vertical intervals of the slave camera to those of the master camera

Figure 1. A Basic genlock arrangement showing two cameras. Genlock
in the Slave Camera locks its horizontal and vertical sync to H and V
sync contained in the Master Camera video.

camera to the phase of the
power line so that vertical in-
tervals occur at the same
time.) All the line lock cam-
eras must operate from an ac
input voltage to their rear
panel power input (typically
12, 24, or 28 V ac, etc) . This
voltage must be stepped
down from the building ac
power line by a transformer.

Composite Video

Composite video refers
to a video signal that in-
cludes not only the video
necessary to make up the
picture but also sync pulses
required by the monitor to
reconstruct the picture. This
is the normal type of video

Phone (619) 277-6700

2/26/97

signal. It also has blanking
pulses but they are not of in-
terest for a genlock discus-
sion.

This sync is made up of
vertical pulses occurring at a
60 Hz rate (50 Hz for CCIR)
and horizontal pulses occur-
ring at an 15,750 Hz rate
(15,625 for CCIR).

A Basic Two-camera
Genlock Arrangement

The most basic genlock
arrangement is shown in fig-
ure 1. One camera, the Mas-
ter, acts as the sync source
for the second camera, the
Slave. The video signal of
the Slave is locked to that of
the Master. The horizontal

Publication No. 6X-5073
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GENLOCK

and vertical intervals of both
cameras then occur at the
same time. The Master Cam-
era can be any camera hav-
ing a composite video
output. The Slave Camera,
however, must have the gen-
lock feature to accept the ex-
ternal genlock signal.

Figure 2 illustrates wir-
ing of a typical cable useful
for genlocking two cameras
together. This cable is in-
tended for use with a single
Slave Camera with the gen-
lock option.

Adding Additional Cam-
eras in a Genlock Con-
figuration

Having multiple Slave
Cameras in a system is in
principle no different than
having the single Slave Cam-
era shown in figure 1. In ef-
fect it is only necessary to
add more Slave Cameras to
the cable. See figure 3. In
this figure six Slave Cameras
have been connected to the
video output cable of the
Master Camera. All six Slave
Cameras have horizontal
and vertical intervals locked
to the Master Camera (as-
suming all the Slave Cam-
eras have genlock
capability).

The cable shown in fig-
ure 2 would have to be
modified to provide the addi-
tional genlock connectors to
mate with rear panels of the
Slave Cameras.

The major limitation is
the loading effect placed on
the video output of the Mas-

APPLICATION NOTE

The Master camera does not require the genlock option.
Any camera with a composite video BNC output can be used

Figure. 2. A typical two-camera genlock cable.

ter Camera. Even though
genlock inputs of the Slave
Cameras must be a high im-
pedance they still load the
line somewhat.

MULTIPLE CAMERA
GENLOCK SYSTEMS

The Sync Generator as a
Master Source

Figure 4 shows a
method of increasing the
number of Slave Cameras in
a genlock configuration. By
replacing the Master Camera
with a dedicated sync gener-
ator the number of Slave
Cameras that can be put on

the line is increased. A typi-
cal sync generator has a
greater capability to drive
multiple cameras than does
a video camera.

Note that in this con-
figuration the last camera,
at the end of the cable,
must be terminated with 75
ohms. This is required to
maintain the characteristic
impedance of the coaxial
cable to prevent signal re-
flections on the cable.

Using Distribution Amplifiers
If it is necessary to add
even more Slave Cameras in
a genlock system, one or
more distribution amplifiers

6X-5073
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"MASTER" CAMERA

GENLOCK

Vertical and horizontal intervals of all slave cameras lock up

VIDEO OUTPUT 3

SYNC CONNECTOR

"SLAVE" CAMERA
1 VIDEO OUTPUT

GENLOCK IN

"SLAVE" CAMERA
VIDEO OUTPUT

GENLOCK IN

"SLAVE" CAMERA
VIDEO OUTPUT

GENLOCK IN

"SLAVE" CAMERA
VIDEO OUTPUT

GENLOCK IN

mSLAVE" CAMERA
VIDEO OUTPUT

‘SLAVE" CAMERA
6 VIDEO OUTPUT

GENLOCK IN

[m]

to the H and V intervals of the master camera

Master Camera
Video/Sync

Master Camera Video (Composite)

Loops To All Slave Cameras

Slave Camera 1 Video

Slave Camera 2 Video

Slave Camera 3 Video

Slave Camera 4 Video

Slave Camera 5 Video

Slave Camera 6 Video

Master Camera
Video/Sync

Figure 3. A typical genlock arrangement with six Slave Cameras having their horizontal and vertical sync pulses
locked to the H and V pulses of the Master Camera. The Master Camera can be any camera that supplies com-
posite video. Each Slave Camera, though, must have genlock capability so it can lock up to the sync pulses
supplied with the Master Camera Video. Although each Slave Camera presents high impedance to the genlock
cable, when combined on the cable they reduce the level somewhat. This limits the number of Slave Cameras
that can be connected in a loop-thought arrangement. Loss inherent to the coax cable can also become a fac-

tor in long cable runs.

can be added into the sys-
tem. See figures 5 and 6.

In figure 5 a single dis-
tribution amplifier has been
added into the system. The
amplifier shown here has a
single input and four out-
puts, which are isolated from
each other. Each output may
drive 12 or more Slave Cam-
eras.

6X-5073

If additional Slave Cam-
eras must be added into the
system, the arrangement in
figure 6 can be used. Here
one of the outputs of a distri-
bution amplifier drives a sec-
ond distribution amplifier.
This second amplifier then
may have 48 or more Slave
Cameras connected onto its
four outputs.

It should be understood
that these systems are illus-
trative only. The capability of
various sync generators and
distribution amplifiers to
drive Slave Cameras de-
pends on their specifications
and may be greater or less
than shown in the illustra-
tions in this application note.

Some distribution am-
plifiers are for video and may
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SYNC GENERATOR | /> ©Ohm Coax

Composite
sync
OUtpUt
BSLAVE CAMERA +SLAVE- CAMERA
VIDEOOUTPUT  -€CU. 2 VIDEO OUTPUT
GENLOCKM GENLOCKI

w

*SLAVE" CAMERA -SLAVE- CAMERA
VIDEO OUTPUT VIDEO OUTPUT
GENLOCKM e 14
"SAAVE- CAMERA 1g- . -SLAVE- CAMERA
VIDEO OUTPUT VIDEO OUTPUT
GENLOCK * K I 15 GENLOCK

-SLAVE- CAMERA *SLAVE" CAMERA

VIDEOOUTPUT 3 VIDEO OUTPUT
16 GENLOCKIN

mSLAVE- CAMERA
VIDEO OUTPUT

w

-SLAVE- CAMERA

KI 17—

-SLAVE- CAMERA
6 VIDEO OUTPUT VIDEOOUTPUT p
18 GENLOCK IN

w

-SLAVE- CAMERA -SLAVE- CAMERA
VIDEO OUTPUT VIDEOOUTPUT 3
GENLOCK 19 GENLOCK

-SLAVE- CAMERA
VIDEOOUTPUT

-SLAVE- CAMERA
2Q  VIDEOOUTPUT

w
w

-SLAVE- CAMERA
VIDEO OUTPUT
9 GENLOCKIN

SLAVE" CAMERA

-SLAVE- CAMERA mSLAVE' CAMERA

VIDEOOUTPUT 3

-SLAVE- CAMERA
VIDEO OUTPUT

*SLAVE- CAMERA

GENLOCK K

SLAVE- CAMERA
VIDEO OUTPUT

-SLAVE- CAMERA
VIDEO OUTPUT

Figure 4. Instead of a Master Camera driving the Slave Cameras a sync generator can be used. The typical
sync generator will have the ability to drive more Slave Cameras than a camera is capable of driving. The sync
generator provides horizontal and vertical sync pulses, but no video. In this arrangement the last Slave Camera
at the end of the cable must be terminated with 75 ohms. All other Slave Cameras must provide a high imped-
ance to the genlock cable.
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GENLOCK

SYNC GENERATOR | DISTRIBUTION AMPLIFIER

ADDITIONAL
SLAVE
CAMERAS
*SLAVE' CAMERA
VIOEO OUTPUT
E
*SLAVE' CAMERA
E 2 VIDEO OUTPUT 3
seoeet All Slave Cameras
must present a high
BSLAVE' CAMERA impedance to the
HU video output genlock cable
Geocn except for the last
camera on the cable.
) That camera must
*SLAVE' CAMERA . .
VIDEO OUTPUT be terminated with
ohms.
BSLAVE' CAMERA
VIDEQ OUTPUT
mSLAVE' CAMERA
VIDEOOUTPUT 3

BSLAVE- CAMERA
VIDEO OUTPUT
GENLOCK K

mSLAVE' CAMERA
VIOEO OUTPUT

GENLOCKM

+*SLAVE' CAMERA
VIDEO OUTPUT

GENLOCKK

*SLAVE' CAMERA
V»EQ OUTPUT

GENLOCK

w

mSLAVE' CAMERA
AOEO OUTPUT

+*SLAVE' CAMERA

Terminate 75 Ohms

ADDITIONAL
SLAVE
CAMERAS

+*SLAVE' CAMERA
1 VIDEO OUTPUT o

*SLAVE' CAMERA
VIDEO OUTPUT

*SLAVE' CAMERA
VIDEO OUTPUT
GENLOCK H

‘SLAVE' CAMERA
VIDEO OUTPUT
GENLOCK K

*SLAVE' CAMERA

H U 5 VI0EO OUTPUT

mSLAVE' CAMERA
VIDEOOUTPUT 1

w

+*SLAVE' CAMERA
VIDEO OUTPUT
GENLOCK W/

+*SLAVE' CAMERA
VIDEO OUTPUT fa

mSLAVE' CAMERA

'SLAVE' CAMERA
V>080 output
GENLOCK M

‘SLAVE' CAMERA

I GENLOCK IN

+*SLAVE' CAMERA

VIDEO OUTPUT
12
GENLOCK M

Terminate 75 Ohms

Figure 5. When it is necessary to genlock many Slave Cameras in a system, it may become necessary to use a
distribution amplifier. It provides multiple outputs, each one capable of driving many Slave Cameras. The distri-
bution amplifier shown here has four isolated outputs each capable of driving 12 or more Slave Cameras. Vari-

ous models of distribution amplifiers have different capabilities.
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provide de level restoration
to the video. Others are
solely for sync signals.

Coaxial Cable Characteris-
tics

Video signals and gen-
lock signals most often are
routed from camera to cam-
era via 75 ohm coaxial cable.
Unlike wiring used to route
standard ac and de voltages
and signals from place to
place, coaxial cable is in ef-
fect a tuned circuit and re-
quires very specific
connection methods for
proper operation.

A 75 ohm coaxial cable
run must have a 75 ohm ter-
mination at each end and no
significant load in between. If
connections must be made
along a cable run, either with
connectors or hard-wire con-
nections, the device(s) at-
tached to mid cable must be
a high impedance. On a 75
ohm cable a single attached
device should have an im-
pedance of at least 1000
ohms and with multiple de-
vices attached along a cable
run, each device should
preferably offer no more
than a 10 to 20 kilohm load.
These mid-cable loads not
only reduce signal level but
also can set up impedance
imbalances to cause signal
reflections.

On long cable runs the
signal loss of the cable it-
self must be considered.
With RG-59/U coaxial cable
the loss for signals in the
video range (below 10 MHz)
is about 0.9 dB per 100 foot.

(See the top chart in figure
9. A 500 foot run would
have a Gable loss of 4.5 dB,
reducing a | Vp-p video sig-
nal to 0.6 Vp-p. This is about
the maximum allowable loss
in a video cable run. Only
copper conductor coaxial ca-
ble should be used. (See the
RG-59/U Coaxial Cable
Propagation Delay section
below for further informa-
tion.)

To reduce cable loss,
RG-11/U coax can be used.
This cable has less loss,
typically about 0.35 dB per
100 foot. Loss for a 500 foot
run is about 1.75 dB, reduc-
ing a ! Vp-p video signal to
0.82 Vp-p.

If a coaxial cable carries
only sync data for genlock-
ing the loss will be less than
with a cable also carrying
the wider bandwidth video
signal. Sync operates in the
area from de up to about 2
MHz on the cable, so the
loss would be somewhat
less than the loss at 10 MHz
described above.

Using the greater loss
factor at 10 MHz provides a
reserve, but care would have
to be taken that this did not
result in too high a signal
level at some point on the
cable when adding equaliza-
tion amplifiers.

Coaxial Cable Equalization

The attenuation charac-
teristic of coaxial cable is not
linear. See the top chart in
figure 9. As frequency in-
creases the loss associated
with the cable run increases.

APPLICATION NOTE

The loss factor described in
the preceding discussion of
coaxial cable was at 10 MHz.
Immediately above or below
this frequency the loss
through the cable is higher
or lower, respectively.

Thus the higher fre-
guency components of a sig-
nal passing down a coaxial
cable sustain more loss than
its lower frequency compo-
nents. To compensate for
this effect on long cable
runs, equalization amplifiers
are placed in the line. They
are adjusted to have more
gain at higher frequencies.
When combined with the in-
creased high frequency loss
of the cable, the overall ef-
fect is a flat response.

An equalization ampli-
fier (or amplifiers) can pro-
vide a significant gain boost
for signals passing through a
cable, greatly extend the al-
lowable cable run. Figure 9
illustrates a typical example
of using an equalization am-
plifier.

Coaxial Cable Propagation
Delay

Another characteristic
to consider with coaxial ca-
ble is propagation delay. It
takes time for the signal to
pass down the cable. A typi-
cal figure is about 1.5 nano-
seconds (ns) per foot of
cable, or 1.5 microseconds
(ps) per 1000 foot of cable.

The horizontal line peri-
od of a monochrome RS-170
camera is 63.5 ps. The hori-
zontal sync pulse is 4.2 to
5.7 ps wide. A | ps delay in

6X-5073
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the cable may be a signifi-
cant factor.

In critical work involv-
ing fading, split screen, and
other specialized applica-
tions this delay may cause
problems. Cameras with
genlock capability typically
have an internal adjustment
to allow the horizontal sync
pulses to be shifted in time
to compensate for this cable
delay and any other timing
shifts in the system.

RG-59/U Coaxial Cable
Propagation Delays

Some types of coaxial
cable (especially those car-
rying the designation RG-
59/U) are available with sev-
eral different types of wire
for the conductors. Any wire
or wire combination other
than copper is not suitable
for CCTV use.

Do not use copper clad
steel conductor, copper clad
aluminum conductor, or any
other wire or wire combina-
tion other than copper con-
ductor.

The video and sync sig-
nals extend from near de up
to about 6 MHz. The low fre-
guency components of these
signals tend to travel
throughout the entire con-

6X-5073

ductor. The higher frequency
components tend to travel
on the outer “skin” of the
conductor. If the conductor
has different metals for the
inner core and outer skin,
high and low frequency com-
ponents of the signal have
different transmission prop-
erties. This causes signal
distortion in the video.

Further problems can
be experienced with control
systems that place their sig-
nals in the vertical blanking.
They can be adversely af-
fected by coaxial cable with
mixed conductor metals. Er-
ratic switching and control
problems can be experi-
enced.

Genlock for Color Cam-
eras (Color Lock)

When dealing with color
cameras the genlock func-
tion is also referred to as
color lock.

While this Application
Note deals primarily with
genlocking monochrome
(black and white) cameras,
color cameras can also be
synchronized.

The basic cabling and
distribution methods for
locking up color cameras to

GENLOCK

a common sync reference
are the same as those previ-
ously described, but certain
factors make it more compli-
cated than locking up mono-
chrome cameras. Cable
routing in areas with interfer-
ence signals or noise may
be more critical and signal
levels on the cables may
have to be maintained at
higher levels.

Sync in a color system
has a 3.58 MHz burst signal
riding on the back porch of
horizontal sync blanking
pulses. This burst signal pro-
vides critical timing for color
information. Locking up a
color slave camera to color
sync requires that chroma
burst as well as horizontal
and vertical be synchronized
to the reference sync source.
The cable propagation de-
lays become even more criti-
cal; therefore, the camera
will normally have a method
for adjusting the burst phase
relative to the input refer-
ence.
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Figure 6. When the requirements of a system exceed the capability of a single distribution amplifier, additional
units can be added as shown above. One output of a distribution amplifier is used to drive an addiitonal distri-
bution amplifier. This arrangement can also be used when the physical layout or an installation makes it con-
venient to have multiple distribution points for the various Slave Cameras.

6X-5073
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Figure 7. When coaxial cable is used, only
the beginning (source) and end of the ca-
ble can be terminated with the characteris-
tic impedance of the cable. (With video
systems 75 ohm coaxial cable is used.) Any
equipment connected between the source
and end termination must present a high
impedance to the cable.

6X-5073
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Horizontal sync pulse enlarged
to show timing details

1pS delay due to cable

Horizontal sync pulse enlarged
to show timing details

Adjusts to shift the H and V sync pulses in the slave camera
so they occur at the same time as those in the sync generator

Figure 8. Coaxial cable typically has a propagation delay for the sig-
nal of 1.5 ps per 1000 foot of cable. The 665 foot of cable shown
above would result in a 1 ps delay for all horizontal and vertical sync
pulses in the slave camera. The detail drawings expand a horizontal
pulse in each waveform to illustrate this ! ps delay. Genlock cam-
eras typically have adjustments to compensate for cable delay.
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Figure 9. Equalizing an 800 foot run of a typical RG-59/U Coaxial Cable. Because coax has a nonlinear attenua-
tion characteristic in relationship to frequency, an amplifier placed in the line to overcome cable loss must also
be nonlinear. The top graph shows loss per 100 foot of cable for typical RG-59/U and RG-11/U coax. To equal-
ize the 800-foot run of RG-59/U coax illustrated here, the amplifier must have the gain characteristic shown in
the lower graph. Note that both these graphs are shown in log-log form; the straight lines depict non linear
characteristics. The equalizing amplifier need not be exactly mid cable as shown. It should be placed in the ca-
ble at a point where sync level is still of sufficient level too drive the genlock input of a camera. When planning
cable runs careful attention must be given to losses in the system and the required equalization/amplification
required to compensate for them. Too little or too much signal level can cause problems. All inputs have a
range of signal levels within which they operate.

Cohu. Inc. Electronics Division
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n an effort to
unclog the ever
congested trans-

portation corridors of

Southern California,
San Diego’s North
County Transit District
(NCTD) has inaugurat-
a rail service that
ts passenger safety

d security at the top
of the list. Incorporated
into the new “Coaster”
rail service is a CCTV
system that, officials be-
lieve, has lead to enthu-
siastic acceptance of the
service and has docu-
mented a sense of safety
among passengers wait-
ing at the stations.

Sleek blue and green
Coaster trains cruise
along the scenic
California coastline
from downtown San
Diego north to Ocean-
side, at speeds nearly
twice that of the adja-
cent freeway. But

A color camera, mounted on a pan/tilt unit, gets a clear view of the plat-

Californians are not form and ticket vending machines. Parking lot cameras are monochrome.

“Passenger safety and security, as well as protecting the assets
of the public agency, were our primary design objectives,”
according to North County Transit District Security Manager,
John Hanlon. “Because every transit system is unique, we had no

System Designed from the Bottom Up

known for easily giving up
their cars. NCTD realized
that the best way to get car-
loving people onto the
trains is to make rail-riding
affordable, comfortable, and
fast. On top of that, make
the passenger waiting areas
safe and secure. With that in
mind, NCTD security offi-
cials developed a closed cir-
cuit television system
designed to monitor six
Coaster railroad stations in
the North County Transit
District’s jurisdiction, two
of which it shares with
Amtrak.

San Diego-based Cohu,
Inc. Electronics Division
was selected to design
a state-of-the-art CCTV
system, and manufacture
the television cameras and
system controls. Following
installation, Cohu engineers
completed a systems test
and conducted operational
training to assure that the
many integrated functions
performed perfectly.

real model after which to pattern ourselves. Instead, we identified
known problem areas and anticipated where others might exist,”
he said. In addition to Hanlon’s own studies, he consulted local
specialists and manufacturers who might be able to provide

Continued on page 2



System Designed
from Bottom Up
continuedfrom page 1

equipment for the Coaster security system.
“The project development took nearly two
years and was truly a team effort," he said.

Like all transit systems, every station is
as different as the neighborhood it serves.
The concerns were different, and the
needs were different. An important aspect
was to fully integrate the system. “We
spent a lot of time identifying the cameras,
monitors, multiplexing equipment, and
fiber optics,” Hanlon explained. “We stud-
ied nearly every conceivable angle of the
system to determine what needs existed,
and what might be required in the future,
then came up with a system that could do
as much as possible. The goal was to
make sure that it all came together as a
whole.” Very few organizations were will-
ing to commit to that level of time and
effort. NCTD’s proposal evaluation team
selected Metro Video Systems as the sys-
tem integrator. The EI Segundo,
California company “was willing and able
to combine all the diverse elements of
both the physical system and unique
requirements of each station into one sys-
tem,” Hanlon said. Metro Video, in turn,
relied upon Cohu for its experience in
large systems and reputation for quality
and reliability

In designing the CCTV system, Hanlon
had the luxury of working from the
ground up. “We knew that there were spe-
cific zones we wanted to survey, such as
platforms, rail crossings, and parking lots.
Once those zones were established, we
positioned CCTV cameras in such a man-
ner that some areas could actually have
dual coverage from more than one cam-
era,” he said.

CCTV System Uses
High Performance
Color and
Monochrome
Cameras

“The closed circuit television system
gives us the best of both worlds,” Hanlon

The Cohu cameras are enclosed in a pressurized housing to completely protect the
cameras’ internal electronic circuitry and lenses from adverse environmental condi-
tions, especially the corrosive salt airfrom the nearby Pacific Ocean. |

said. The CCTV system, which utilizes
both the Cohu color model 8240 and Cohu
model 4940 black and white cameras, pro-
vides security officers with views of pas-
senger platforms and parking lots 24 hours
a day, seven days a week. The cameras are
designed to work in both full daylight and
in low light levels for night viewing.
Selectively using color and monochrome
cameras and pan/tilt mechanisms was a
matter of cost and function. While the
monochrome cameras cost slightly less
than color models, they are more sensitive
to low lighting conditions, making them
perfect for parking lot surveillance. If an
incident is observed from the mono-
chrome camera, the color camera on a
pan/tilt can be rotated to the scene for a
look from another angle.

Video tape recorders store the images
for later analysis, if required. Security per-
sonnel monitoring the system can contact
officers at the various stations or aboard
the trains to notify them of any incident or
violation.

Control Room
Designed
for Efficiency

The control room design allows a single
operator to see the activities at all six sta-
tions simultaneously. For each station,
nine inch monochrome Cohu monitors
display the signal from each monochrome
camera, while a 19-inch color monitor dis-
plays the signal from the color camera or,
if desired, a large screen display of a
monochrome camera. All stations have
their own dedicated VCR. each multi-
plexed so that all cameras are recorded
continuously. Quads connected to some
stations allow for multiple images on a
single monitor.

An operator seated at the console uses a
Cohu MPC Series system controller to
provide camera and pan/tilt control at each
station. Signals between the stations and
control room are bi-directional RS-42"
communications. The MPC controller al



initiates video switching and allows for
RS-232 PC interface with a future LAN
network.

mm The central equipment room is located
Adjacent to the control room. The location
affords easy access to the equipment for
maintenance and an extra level of protec-
tion from vandalism.

Cameras
Selected for
Performance and
Position

Cohu color cameras are used on the
train platform, with some mounted on
pan/tilt mechanisms, depending upon the
installation. High sensitivity monochrome
cameras are used to survey the parking
areas. Each high performance camera is
enclosed in a pressurized housing. This
housing creates a controlled environment
for the camera and optics in order to
increase camera life and significantly
reduce maintenance costs. This feature is
especially important to NCTD, as several
of its stations are located as close as 200
wvls from the Pacific Ocean. The housing
Ulrther shields the cameras from airborne
contaminants such as chemical pollutants,
condensation, combustion by-products,
and fungus.

Camera position and lens settings can
be preset in computer memory, allowing
operators to rapidly “zoom in” on a prede-
termined field of view, if necessary.
Signals from the cameras and to the
pan/tilt mechanisms are converted to digi-
tal signals within a secure hub at each sta-
tion. The signals are multiplexed into a

fiber optic cable and sent to and from the
security control room in Oceanside.

The images from the stations are star-
tlingly brilliant. “That’s the beauty of
good cameras and fiber optics: There is no
noise,” Hanlon points out. “The ones and
zeros that are sent from Solana Beach are
the same ones and zeros we receive in the
control room. If any [component] is fail-
ing, it is immediately detected, and a ser-
viceperson dispatched.”

Ticket vending machines are positioned
in full view of the cameras. A unique fea-
ture of the system, as designed by Hanlon,
also puts the ticket machine’s audit and
security system on the same fiber as the
cameras, with annunciation in the control
room, thus alerting officers to tampering
or fraud.

Public Satisfaction

Public acceptance of the surveillance
and security system has been entirely pos-
itive. Hanlon, quoting from an indepen-
dent survey conducted by the San Diego
Association of Governments, reports that
passengers feel 100% safe aboard the
trains, 99% safe while waiting on the plat-
forms, and 98% safe in the parking lots
because of the security measures that have
been implemented.

“The riders are learning,” he said, “that
they are personally secure on our plat-
forms and aboard the trains, and that their
cars have an extra level of security in our
lots. That has led to a continuing increase
in ridership, and that’s what public trans-
portation should be about.”

Security director, John Hanlon, shows offthe central control room. For each sta-
tion, small monochrome Cohu monitors display the signalfrom each camera, while
a 19-inch color monitor can be selected for the color detail or simply a larger

image.
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AGDOT Cross Island Parkway Toll Facility

balances of all reported financial activity. The
VECTOR system is balanced to the CIP toll plaza
general ledger to the SCDOT bank account bal-
ances. IMS recommends that at least two bank
accounts be opened: one for the initial deposit of
funds, the second to be funded from the first for
CSC refunds management. Exact reporting inter-
face designs will be provided upon determination
of a financial institution by SCDOT as well as a
review of SCDOT's daily deposit requirements.

fi. Maintenance

IMS employs an aggressive maintenance program
to ensure our equipmentand software design sat-
isfies contractual requirements and that preven-
tive and corrective maintenance is timely and
effective.

IMS' maintenance approach has been validated
on our other full-scale ETC projects, e.g., the Geor-
gia State Tollway Authority's GA400 Toll Road
and California's Transportation Corridor Agen-
cies, and several ongoing TCS software mainte-
nance contracts. IMS' maintenance program be-
gins during equipment/software design and in-
tegration and includes full service maintenance”™

that fully support operational, maintainability
and reliability requirements. On the SCDOT con-
tract, IMS also will maintain the facilities and
grounds for the 10-year term of the contract. Sub-
ject to SCDOT approval, IMS will subcontract
with the locally-operated South Carolina firms
addressed in Section 7 for the following services:
landscaping and grounds maintenance, janitorial
services in the lanes and toll plaza, and plant
facilities maintenance.

During the basic contract period and all options
exercised by the SCDOT, trained and experienced
service technicians will be available 24 hours a day,
7 days a week to provide timely service and ensure
system availability. The following is a synopsis of
the main components of IMS" maintenance pro-
gram that will be executed on the CIP project.

Design Integration. The proposed ETC system is
a modular component design with proven main-
tainability and demonstrated reliability, thereby
ensuring ease of on-site replacement and accom-
plishment of day-to-day maintenance. Our de-
sign integrates highly reliable equipment, result-
ing in low spare parts inventory requirements.

Proprietary Data

4-14

Response Time/Repair Time. As indicated in
Section 3, IMS is committed to meeting certain
maintenance standards. Initial response by tele-
phone begins within 15 minutes of notification,
full response begins within two hours, and repair
is completed within a total of four hours. The
repair time is measured from the time the prob-
lem is first reported to IMS until the particular
component is functioning properly. Our swap-
out maintenance concept and fully automated
MMS ensure that IMS can meet this rapid M1TK.

Toll System Maintenance Personnel. The main-
tenance workforce for the CIP project will meet
IMS' prescribed workforce standards as specified
in our corporate position descriptions. This docu-
mentation, which is identical to that used on other
programs we manage, uses the following stan-
dard service technicians classifications applicable
to the SCDOT ETC requirement: lead technician
and field technician. The lead technician, who is
responsible for highly complex tasks including
preventive maintenance and repair/installation
of computer and communications systems, will
have graduated from high school and an elec-
tronic or technical school and/or training and
have three or more years of complex system main-
tenance experience. The field technician, who
reports to the lead technician, will be responsible
for diagnosis and repair of toll collection and
communications systems and subsystems with
minimal assistance. The position requires a high
school education and graduation from a recog-
nized electronic technical schools and three or
more years of related experience

Preventive Maintenance (PM). We consider PM
to be the most important part of our maintenance
program. Our automated MMS accommodates
the entry of_PM_schedules, flags the required
actions as required, and creates work orders. PM
fs most effective when it is scheduled through the
MMS and completed work is documented on
forms entered into the MMS database. The infor-
mation can be used to track and monitor all main-
tenance activity/trends and provide the datd nec-
essary to produce informative reports. IMS' reli-
ability calculations indicate that an effective PM
program reduces corrective maintenance to a
factor of 10% of the total maintenance workload.
IMS PM activity is performed in accordance with
daily, weekly, monthly, and annual PM schedules
and mcluSes: Visual inspections; cleaning; adjust-
ments to manufacturer specifications; lubrication;
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