B/W CCD Camera
Model CS8541D series
Operation Manual
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Thank you for purchasing our CS8541D series B/W CCD camera.

This operation manual includes some important information such as how to use this equipment
correctly and safely. Please read through this manual carefully. After reading, keep this manual
by the side of your equipment for your future reference.

Teli| TOKYO ELECTRONIC INDUSTRY CO., LTD.

This Operation Manual is manufactured from recycled paper.
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BEFORE USE - GENERAL SAFETY INSTRUCTIONS
Thisinstruction manual contains important information for the operator (user) and/or people around him/her
to avoid personal injuries, or property damages against him/her or people around him/her by using this
product correctly.
e Prior to use, read this operation manual carefully to fully understand itsinstructions for correct use.
o After reading, keep this manual by the side of your equipment for your future reference.

WARNINGS & CAUTIONS
[Definition of markings]
The meaning of each mark used in thisinstruction manual is given below.

DANGER This mark warns the user that improper use, indicated with this mark, may cause
death or severe personal injuries against the user or people around him/her.

This mark warns the user that improper use, indicated with this mark, may cause
ACAUTK)N personal injuries (*1) or material damages (*2) against the user or people around
him/her.

Notes
*1 : Personal injuries mean wounds, burns, electric shocks, and others for which the person injured
need not to be hospitalized nor to be cared for the long term.
*2 . Material damages mean any direct or consequential damages related to property or material loss.

This mark indicates what the user SHOULD NOT DO. The details of things which the user
should not do are described next to this mark.

This mark indicates what the user MUST DO. The details of things which the user must do are
described next to this mark.

This mark indicates that the user must be alert against a possible DANGER. The details of the
danger which the user must be aware of are described next to this mark.

This mark indicates that the user are given a CAUTION against possible hazards. The details of
the caution which the user must be aware of are described next to this mark.

>0 e

@ Handling Precautions (Camera-head)

<> DANGER

Do NOT disassemble this device.

Do NOT attempt to pull apart, repair, or modify the device on your own. To do so might lead
My to afire or an electric shock accident. Contact us or the dealer/distributor from which you
pull . . . .
apart purchased the device for repair/modification.

/N\ CAUTION

® Do NOT connect/disconnect connectors before turning power off.

Make sure to check the CCU power is OFF before connecting/disconnecting connectors.

Avoid Otherwise, you might get an electric shock, or your camera might break down.
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/N\ CAUTION

O

Avoid

Do NOT expose your device to direct sunlight, nor intensive heat.

Do NOT place this device where it is exposed to direct sunlight, or in a high temperature
condition. To do so may cause the inner temperature of the device to go up, resulting in
burning-down of inner parts, circuits or afire accident.

@ Handling Precautions (Camera Cable)

<> DANGER

Do NOT disassemble this device.

Do NOT attempt to pull apart, repair, or modify the device on your own. To do so might lead
to afire or an electric shock accident. Contact us or the dealer/distributor from which you

NE\;Eantpu” purchased the device for repair/modification.
Do NOT connect/disconnect connectors before turning power off.
Make sure to check the CCU power is OFF before connecting/disconnecting connectors.
Avoid Otherwise, you might get an electric shock, or your camera might break down.

@Handling Precautions (Camera Control Unit)

<> DANGER

<

Unplug

If any overheating sign is observed, discontinue the use immediately.

In the event that smoke, smell, or any other overheating sign is observed, turn its power
switch OFF immediately, and remove your plug from outlet. Do NOT try to continue to use
this device. To do so in spite of clear signs of malfunction invites a fire, an electric shock
hazard, or a serious damage. In such case, contact us or our dealer /distributor from which
you purchased this device for repair service.

3§

If any malfunctioning sign is observed, discontinue the use immediately.
Do NOT try to use this device when it is obviously malfunctioning. (Example: No images on

the monitor) In the event of malfunction, turn its power switch OFF immediately, and remove
the plug from the outlet. In such case, contact us or our dealer/distributor from which you

Unplug . . . .
purchased this device for repair service.
If any liquid gets into the device, discontinue the use immediately.
In the event that water, or any other type of liquid getsinto the body, do NOT try to continue
to use the device. To do so invites afire or an electric shock hazard. In that case, turn its
power switch OFF immediately, and then remove the plug from the outlet. After that, contact
Unplug us or our dealer/distributor from which you purchased this device for repair service/technical

advice.
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<> DANGER

3§

Unplug

If any foreign object gets into the body, discontinue the use immediately.

In the event that grits, small particles, or any other foreign objects get inside, do NOT try to
continue to use the device. To do so invites afire or an electric shock hazard. In that case, turn
its power switch OFF immediately, and then remove the plug from the outlet. After that,
contact us or our dealer/distributor from which you purchased this device for repair
service/technical advice.

)

Unplug

If any outer strong impact is given to this device, discontinue the use immediataly.

In the event that this device is dropped onto the ground, or its cabinet is damaged, turnits
power switch OFF immediately, and remove the plug from the outlet. Do NOT try to continue
to use the device. To do so invites afire or an electric shock hazard. In such case, contact us
or our dealer/distributor from which you purchased this device for repair service.

%,

NEVER pull
apart

Do NOT disassemble this device.

Do NOT attempt to pull apart, repair, or modify the device on your own. To do so might lead
to afire or an electric shock accident. Contact us or the dealer/distributor from which you
purchased the device for repair/modification.

2

Avoid

Do NOT supply any power other than specified.

This deviceis designed to work only under specified voltage. Do NOT attempt to supply the
device with power other than specified. Supplying the device with unspecified power invites a
fire or an electric shock hazard.

2

Avoid

Do NOT place the device unstably.

Do NOT place the device on an unstable table, sloped ground, etc.. Make sure that the device
do not fall nor roll over to prevent an accident.

<> DANGER

2

Avoid

Do NOT place any potentially-hazardous things on this device.

Do NOT place any things on the device which may, if it gets into the inside of the body,
damage the inner parts of the device (such as a flower pot, glass, cosmetics, a container filled
with liquids or chemicals, as well as small metal parts, etc.). If tumbled, the liquids inside the
bottle, etc. may get into the chassis, causing afire or an electric shock accident.

2

Avoid

Do NOT insert any foreign object through air-vent

Avoid inserting any foreign object, especially metal part, combustible, through ventilation
dlits. To do so may cause afire or an electric shock accident.

2

Avoid

Do NOT damage the power cord.

Do NOT damage, break, re-process, nor bend forcefully the power cord. Pulling
forcefully/Twisting/Placing a heavy object on/Applying heat on the cord should also be
avoided. Otherwise, the cord may be damaged, causing afire or an electric shock accident. If
the cord is damaged, contact us or our dealer/distributor from which you purchased this device
for repair service.
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<> DANGER

2

Avoid

Do NOT remove the protective cover

Avoid removing its protective cover. If you touch the inner high-voltage part, you might get
an electric shock. For inner part/circuit checkup, maintenance, or repair, contact us or the
dealer/distributor from which you purchased this device.

/N\ CAUTION

&

Unplug

Unplug the power-plug when the your deviceis not in use.

For safety, make sure to unplug the power-plug before you give your device a cleanup, or
when it is not used. Keeping the power-cord connected might invite afire or an electric
shock hazard.

2

Avoid

Do NOT expose your device to direct sunlight, nor intensive heat.

Do NOT place this device whereit is exposed to direct sunlight, or in a high temperature
condition. To do so may cause the inner temperature of the device to go up, resulting in
burning-down of inner parts, circuits or afire accident.

2

Avoid

Do NOT attempt to make connection before turning power off

Make sure to check the CCU power is OFF before connection. Otherwise, you might get an
electric shock.

2

Avoid

Do NOT pull the cord itsalf

When disconnecting the power-plug out of the outlet, make sure to hold the plug, and then
pull it out. Do NEVER try to pull the cord itself. Otherwise, the cord may be damaged or
broken, leading to afire or an electric shock accident.

2

Avoid

Do NOT handle the power cord with your hand in an wet condition.

Do NOT plug infout the power cord with an wet hand. Otherwise, it may cause an electric
shock accident.

2

Avoid

Do NOT block ventilating slits.

Blocking the ventilation dlits prevents inner heat from escaping, which might lead to afire
accident.

2

Avoid

Do NOT place your device too close to a heater.

Do NOT place your device or its power cord too close to any heating appliance. Otherwise,
the coating of its switch and/or power-cord may melt, leading to afire or an electric shock
accident.

2

Avoid

Do NOT use chemical solvent for cleanup.
When giving your camera a cleanup, avoid using a benzene, acohol, and thinner.
These chemicals might cause its coating or markings to come off or become degraded.
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RESTRICTION FOR USE

Avoid irregular signal interface.
Do not attempt irregular signal interface other than specified. Under signal interface other than
recommended/specified in this instruction manual, the device might fail to exert the maximum
performance. In much worse case, if you continue to use your device under incorrect signal interface,
part(s) of inner circuits might burn down.

DISCRAMER (RIMITED WARRANTY)

We disclaim any responsibility and shall be held harmless for damages or losses incurred by user(s) in either
of the following cases.

1.In case damages or losses are caused by fire, earthquake, or other acts of Gods, the act by third party,
misuse by the user deliberately or erroneously, use under extreme operating conditions.

2.In case any indirect, additional, consequential damages (loss of expected interest, suspension of business
activities) are incurred as results of malfunction or non-function of this device, we shall be exempted
from assuming responsibility for such damages.

3.In case damages or losses are caused by incorrect use which is not in line with the instructions given in
thisinstruction manual.

4.In case damages or losses are caused by malfunction resulting from bad connection with other
equipment.

5.In case damages or losses are caused by repair or modification done by the user.

OTHER INSTRUCTIONS

| Do NOT use power other than specified |

Be sure to use DC12V power supply. The camera is designed to work only under the specified voltage. Do
NOT attempt to drive the camera with the power other than DC12V. Operating the camera under power other
than DC12V invites afire or an electric shock hazard.

| Avoidintensivelight |

Do NOT expose the camera’s image-pickup-plane to sunlight or other intense light directly. If the part of CCD
is exposed to spot-intensive light, you might get a picture problem like blooming and/or smear. Under the
comparison at the same video output level, the faster the electronic shutter speed setting, the more smear is
generated.

| Use under right operation condition |

This equipment is designed and guaranteed to work under the temperature range of 0 to 40 degrees C and 30
through 90% humidity range. Avoid using the equipment beyond that limits.

| Handle with care |

Take care not to drop the equipment, nor give strong impact, as this may cause breakdown.
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| Do NOT tamper with switches |

Read this operation guide thoroughly before you touch switches and adjusters on the rear or bottom panel.
Do NEVER attempt to disassemble the camera and/or tamper with any inner switches, potentiometers, etc.

| Avoid liquid |

Avoid placing the camera where it is likely to be splashed with water or any other fluids. Operating the camera
with itsinner parts/circuits in an wet condition might cause a damage or an electric shock accident.

| Camera cable connection/disconnection |

Before connecting/disconnecting connectors, make sure to turn camera power OFF. Otherwise, your camera
might break down.

| CH/CCU serial number matching |

Make sure to check the product serial number labeled on the camera-head matches with that of the camera
control unit. Mismatch might cause the camerato fail to exert 100% performance.

| Avoid placing near TV/radio |

This camera might cause an interference (e.g. noise) if used around radio / TV set. In such a case, change the
location of your camera (or radio / TV).

| Abnormal operation |

In the event that any abnormal condition is observed, turn the power switch OFF immediately. Do NOT try to
continue to use the camera. To do so reckless of visible signs of malfunction invites a fire, an electric shock
hazard, or any other serious damage to the camera. In such case, contact us or our dealer/distributor from which
you purchased the camerafor repair service.

| Camerainstallation |

For mounting this camera (M3.0, 3 places), use screws having inner depth (the portion which go inside the
camera chassis side) shorter than 3.5mm. Longer screws contact and might damage inner boards/parts.

| Wastetreatment |

Wastes of this product should be separated and discarded in compliance with the various national and local
ordinances.
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1. Product Description

Model CS8541D is a separate type B/W CCD camera with a VGA format all-pixel-data readout CCD. This
model has twice greater driving frequency of conventional cameras to achieve fast-speed data-processing.
The modél is suited for high-speed, high-resolution image processing use.
Camera head is compact, light-weight body isideal for system integration.

2. Features

(1) Double-speed scan
This model reads out image-data twice as fast as conventional cameras do.

(2) All pixel's data readout
With its built-in all-pixel-data-readout CCD, this model can read out image-data just in approximately
1/60 sec. A frame-shutter reads out all data even under RTS (Random Trigger Shutter) mode.

(3) High vertical resolution
Asall pixel's data are read out even under RTS mode (in 1/60 sec.), images with no deterioration in

vertical resolution are obtained.

(4) Square grid pattern CCD
Pixel'sin CCD are aligned in square grid pattern. This makes it easier to perform computation correctly

for image processing use.

(5) External Sync.
The camerais switched over to external synchronization operation automatically when external HD

signal isinput.

(6) Random trigger shutter function
With a built-in RTS, the camera’'s CCD starts light-exposure in synchronization with external trigger
signals. This function enables the camera to capture fast-moving subjects at constant position for precise
image processing.

(7) Restart / Reset
Under the restart / reset mode, this model can capture images at an arbitrary timing cued by external VD

signal.

(8) Multiple shutter
With this shutter, this model capture images at an arbitrary timing cued by external trigger signal, and
then outputs video at an arbitrary timing cued by external VD signal.

(9) Partial-scan

Under the partial scan mode, only 1/2 or 1/4 screen center portion of image information is read out,
resulting in afaster operation.
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3. Configuration

(1) Camerahead (Cameracable: Direct fixing) =« coccoreroreees 1
(1-1) Cablefixing direction (viewed from rear)
(a) CS8541DV -**  V : Rear

(b) CS8541DW -** W : Left

(c) CS8541DX -** X :Down

(d) CS8541DY -** Y : Right (Standard)
(e) CS8541Dz -** Z :Up

(1-2) Cameracable length (Item(1-1)-**)
(a) 01: 1m (Standard)
(b) 02: 2m
(2) Cameracontrol unit
(3) Accessory
Operatl on Manual (Japanese) ............................. 1
Operation Manua] (Eng“Sh) .............................. 1

4. Optional Accessories

(1) Dedicated lens (12-phi)  f = 30mm, 17mm, 12mm, 6mm

(2) Cameraadapter [Model name: CA170]

(3) DCIN/SYNC cablefor CS8541D [Model name: CPRC8541P15-**,
**:01(1m)-05(5m), * Combination with (2)]

(4) DCIN/ SYNC conversion cablefor CS8541D [Model name: CPRC8541J15-**,
**:01(1m)-05(5m), * Combination with CPRC3700-02,03,05]

*Please contact your dealer / distributor for details of option units.

* Conformity of an option part and EMC conditions
About the conformity of the EMC standard of this machine, it has guaranteed in the conditions combined with the
above-mentioned option part.
When used combining parts other than specification of our company, | ask you to have final EMC conformity
checked of avisitor with a machine and the whole equipment.

5. Parts Name

5.1 Camera head

CCD image capturing part S |

[ _________ o

|
Lens mount part —/

2 D3002945D



5.2 Camera Control Unit
(5-2-1) CCU rear

Camera connector

V  CAMERA GAIN CONTROL

FIX MANUJ

L/

< ) GAIN

DC IN/SYNC

C ke

MANU Gain selection switch 4

and potentiometer for adjustment

JAN

CAUTION

DC IN/SY NC connector

Do NOT connect/disconnect connectors before turning power off.

Make sure to check the CCU power is OFF before connecting/disconnecting connectors.
Otherwise, you might get an electric shock, or your camera might break down.

(5-2-2) CCU bottom

Fixing screw hall

*For mounting this camera (M 3.0, 3 places), use screws
having inner depth (the portion which go inside the camera
chassis side) shorter than 3.5mm.

— | —

(000000000

<

DIP Switch
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6. Connection

6.1 Connection examples

Camera head

ﬁ Lens

CAUTION

Do NOT connect/disconnect connectors before turning power off.
Make sure to check the CCU power is OFF before
connecting/disconnecting connectors. Otherwise, you might
get an electric shock, or your camera might break down.

Cameracable

ccu
(Rear)

O o, & e

SAMERS GATN CONTROL 06 IN/S9NC
FIX WAL, —

DC IN/SYNC cable for CS8541D

HD VD *Theseconnectorsareto be
connected to async
generator if your

application so requires.
Cameraadapter  gnC % % BNC

CA170

[u) q
VD/VS (SYNC) IN

AC100V~ 20H

50/60Hz VIDEO. 1 0uT VIDEO. 2 0UT CLK ouT CAMERA

CA1T( TYPE TP2197A1 - TOKYO ELECTRONIC INDUSTRY CO. , MADE IN JAPAN
T CPRC3700-02
AC100V
50/60Hz BNC Video cable

Video monitor (Rear)

BNC
HIGH-75Q VIDEOIN  VIDEO OUT

@%@:
® . . ®

AC100V

CPRC8541P15-**
**:01(1m)—05(5m)

(Rear) o

CAMERA GAIN CONTRCL DG IN/SYNG

I L = e ke

FIX MAHU

CPRC8541J15-**
**:01(1m)—05(5m)

DCIN / SYNC conversion cable for CS8541D

50/60Hz * Make sure that video output is properly 75-ohm terminated.
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6.2 DC IN/SYNC Connector
(6-2-1) Compatible connector : D02-M 15PG-N-FO (Supplied by Japan Aviation Electronics Ind.) etc.

(6-2-2) Pin assignment : 15 conductor conforms to MIL-C-24308 standards

{ K

CAMERA

fe

GAIN CONTROL DC IN/SYNC

FIX MANU

GAIN
2,7

Pin No. Signal Name
1 DC12V GND
2 DC12v
3 VIDEO GND
4 VIDEO OUT
5 GND
6 HD GND
7 HD IN
8 VDIN
9 VD GND
10 GND
11 N.C
12 TRIGIN
13 TRIG GND
14 WEN OUT
15 GND

0000 0"
"0O0000°
*O000Q"

Connector pin layout
15 pin (Socket)

A *1: Make sure to confirm power is set is OFF before connecting/disconnecting connectors to
avoid breakdown.
CAUTION *2: Under Partial scan mode[OPTION|, 11" pin is external partial IN.

[ Normal ]

Pin No.

Signal Name

—>

11

N.C

[ Option ]
Pin No. Signal Name
11 PARTIAL IN

* The function/features noted as “option” or shown with the OPTION| mark in this document is
available as optional function/feature (= Production on order) and not provided as standard
function. Please contact our sales staff for details.

*3: Make sure to confirm the combination when this series is combined to other manufactures’ board.
*4. GND pins are grounded to the camera control unit chassis.
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7. Camera Function and Settings

7.1 Camerafunction
(7-1-1) GAIN selection
Switches sensitivity setting
(2-1) FIX —-=--mmmmmmmm e Factory-prefixed gain
(2-2) MANU -------=--=--—---- Gain is adjustable viathe manual gain potentiometer (GAIN)
(7-1-2) Video output mode selection
Switches video format

(2-1) /60N : 1/60s----------- Non-interlace mode
As al pixels are read out in 1/60s, you will get images with the higher V
resolution.

(2-2) /1201 : 1/120s--------- 2:1 interlace MIX mode

As vertical pixels are added in readout, the sensitivity is same as that of
1/60s non-interlace mode during electronic shutter OFF. Twice greater
sengitivity is obtained under shutter-speed range from 1/200 through
1/20000.
(7-1-3) TRIG selection
Switches TRIG input signal polarity used under RTS mode
(3-1) POSI ---------=-mmmmmeo- Positive polarity (rising edge detection)
(3-2) NEGA------------------- Negative polarity (falling edge detection)

(7-1-4) RTS (Random Trigger Shutter) exposure selection
Switches light exposure mode under RTS mode

(4-1) FIX mode--------------- Bottom DIP SW Exposure-time control via bottom-panel DIP switch.
(4-2) PULSE W mode------- TRIG signal pulse width control Exposure-time control via TRIG signal
pulse width.

<Exposure time delay under RTS>
When the RTS s active, both in FIX mode and PULSE W mode, there is atime delay of
approximately 1.4 micro s until the start of exposure after the rising edge of TRIG signal (positive).

<Exposure time under pulse width mode>

Under RTS pulse mode, the exposure time is determined by the pulse width. More exactly, the actual
time is the pulse width plus approximately 19.1 micro s.

TRIG IN

Pulse width

CCD EXPOSURE w\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

‘/ﬁ Exposure delay time = Approximately 1.4 micro s

Exposure time = Pulse width + Approx. 19.1 micro s
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(7-1-5) E-shutter mode
Switches shutter modes/ There are 4 shutter modes.
(@ Normal -------------- Normal electronic shutter
Exposure control viainternal sync signal
8 positions, including OFF, 1/200s, 1/500s, 1/1000s, 1/2000s, 1/4000s,
1/8000s, 1/20000s

(b) RTS-------=-=mmmmm-- Random trigger shutter
Exposure control via ex-trigger input
Non-reset or V-reset
Exposure-time: DIP SW or ex-trigger pulse width
(b-1) CCU bottom-panel DIP SW setting
Like normal shutter, shutter-speed (exposure-time) is selectable
among 8 scales.
(b-2) TRIG signal pulse setting
TRIG signal pulse width control Exposure-time control via TRIG signal
pulse width.
* RDM selection is automatic with TRIG status
** Neither under FIX nor PULSE W mode, RTS doesn’t work if
Electronic shutter speed SW is set in OFF position.

(c) Multiple shutter ---- Multiple shutter Multiple shutter operation is available by providing TRIG IN
more than 1 time before ext. VD IN.
Video, captured at arbitrary timing responsive to ext. TRIG signal, can be output
at arbitrary timing responsive to ext. VD signal.

(d) Restart/Reset ------- Therestart / reset function is available with the external VD signal. Users can get
an arbitrary slower shutter speed than normal shutter and random trigger shuitter.

(7-1-6) Partial-scan mode selection
Switches partial-scan mode / There are 2 partial scan modes
Note : Sometimes phenomenon called as “whiteout” occurs at the top of the screen when thereis
strong incident light entering in the wide area of a CCD, however, thisisnot a
malfunction. If this occurs, reduce the amount of incoming rays.

(a) 1/2 Partial-scan mode

(b) /4 Partial-scan mode

(c) Programmable partial-scan
Only essential part can be readout with setting of the high transmission part by inputting the external
PARTIAL signal.

* The function/featur es noted as “option” or shown with the (OPTION| mark in this document is
available as optional function/feature (= Production on order) and not provided as standard
function. Please contact our sales staff for details.
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(7-1-7) Ex-sync impedance
High-impedance / 75-ohm

(7-1-8) Ex-sync IN/OUT selection
IN/OUT

(7-1-9) Video output coupling
DC-coupling/AC-coupling

7.2 CCU rear dide SW and MANU GAIN VR (potentiometer) setting

(1) MANU gain selection switch —\ I—(2) MANU gain adjustment potentiometer
\ /
CAMERA GAIN CONTROL DC IN/SYNC
| |© o v 2 e el
v B e e
FIXCWANY —

(1) MANU gain selection switch
Camera sensitivity can be changed with MANU gain adjustment potentiometer by turning the switch
to right.
Turn the switch to left to return the sensitivity at initial-factory setting.

(2) MANU gain adjustment potentiometer

When you turn potentiometer clockwise to right, camera sensitivity level goes up. This potentiometer is
enabled when (1) slide SW isin right position.

7-3 CCU bottom DIP SW

(1) DIP switch
O )

= O

0000000000

@

SO ooo~JdJOoOOThwWwiN —
C IO _JC 0L 0 M N[ ]
[ (N N AN AN N AN N )

- —

:
|
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(1) CCU bottom-panel DIP SW

NoO. Function OFF ON

1

2 | E-shutter-speed See shutter-speed table (Table 1)

3

4 Video output 1/60s non-interlace 1/120s interlace

2 Shutter mode See shutter-mode table (Table 3)

; Partial scan See partial-scan table (Table 2)

: Positive Negeative

O | TRIGpolaity (Rising edge) (Falling edge)

10 | RTS Exposure FIX mode PULSE W mode

Notes: * Initial factory setting: All OFF
** Set N0.9 OFF when TRIG IN OPEN.

(Table 1) Electronic shutter-speed (Table 2) Partial-scan

Shutter-speed|] No.1 | No.2 | No.3 Partial scan | No.7 | No.8
OFF OFF OFF OFF OFE OFE | OFE
1/200s ON OFF OFF

Not acceptable] ON | OFF

1/500s OFF | ON | OFF 175 parial | OFF | ON
1710005 ON | ON | OFF !
1/2000s | OFF | OFF | ON 1/4 partial | ON | ON

1/4000s ON OFF ON
1/8000s OFF ON ON
1/20000s ON ON ON

Note: * Neither under FIX nor PULSE W mode, RTS doesn’t work if
Electronic shutter speed SW is set in OFF position.
(Table 3) Shutter-mode
Shutter mode No.5| No.6 SYNC
V reset OFF | OFF
SYNC reset ON | OFF

Random

trigger Non-reset OFF| ON Internal sync
Not acceptable ON | ON
Non-reset :
Random  |(Multiple shutter) OFF | OFF Single VD Ext. sync
trigger Non-reset ON | OFF |Consecutive VD Hb IN
V-reset OFF| ON No VD
Restart / Reset ON | ON Single VD

Notes: * Under normal shutter mode partial-scan, set No.5, 6 in OFF.
** Under PULSE W mode, SYNC reset is disabled.
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7.4 Camera CCU inner SW setting
(7-4-1) Ex-sync IN impedance selection

To switch external-sync signal input impedance, open the CCU cover, and then switch the
dliding SW (SW4) mounted on the circuit board.

No. Function SW Selection Selected Function
] . High High-impedance
1 Ex-sync IN Impedance selection 75 =5 ohm

* The factory setting is shown with boldface underlined font.

(7-4-2) External sync IN/OUT selection

To switch external-sync signal input impedance, open the CCU cover, and then switch the
dliding SW (SW5) mounted on the circuit board.

No. Function SW Selection Selected Function
] . IN IN (initial factory setting)
1 Ex-sync IN/OUT selection OUT ouT

* The factory setting is shown with boldface underlined font.

(7-4-3) VIDEO OUT DC/AC couple selection

To switch external-sync signal input impedance, open the CCU cover, and then switch the
diding SW (SW1) mounted on the circuit board.

T
8
5
s 2
- L
Ly
L @
1c28
e
=g
&
G =
ﬂ =
=3
33|

No. Function SW Selection Selected Function
Clockwi DC coupled OUT
1 VIDEO OUT couple selection 2 OCKWI 6 (initial factory setting)
Anticlockwise AC coupled OUT
* The factory setting is shown with boldface underlined font.
External sync
o ; IN/OUT selection(SW4)
INE 2 G el
B F— I [
e L9 } : @
e i I J i Mg L 1E
gﬁ;&:@msmnw

: NIl o=
= f— & HNE ;
- ! Extend sycingut
2 e R @ I mpedance sel ection(SW5)
2y =\ = = =
e o o 2014d-ZI0ETB| o G B
o # @s; ° o N \ - oouR9TLIBZ €181 %
] . gg;égn T P%’?jé’@%ﬁ - 3 %é ] B , h
4 L 1o @21} 2D el J4 G2NIEIFSA 4y I8 Az |_? — —
ol \%@E‘ﬁ% || su — |
3 ;J’=“ ) @
i £ | 1 Video OUT couple
Selection SW(SW1)
e ] e J]
[ ]
I I AC DC
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8. Timing Chart

8.1 Output waveform timing chart
(1) Horizontal

‘M

1N0 NIM
(s78L"1€)¥1908L
(H1) ueos |eluoziJoy
(s 1 0v '92) (8702 2) (sypg) (sMeL0)
¥198+9 Y10¥§ Y1909 Y1981
((
)]
(( (( INAS 'H ((
)] )] )]
i ($778¢ '8) ¥10¢€ ! — 1N0 03daIA
Suijue|q H
h s|oxid aA13994}7 N -
100 03dIA
Al sjaxid asned
¥10659 = s|ex1d aA1199))3 300  Auung ‘SURJI-H 7 Mg 1do
/ /[l _ 3 (( _ w\m
z 1,9 " | | |
j g 4|1 a ¢ g
g 5lg 0 g glg
9 9(9 9 9(9
Cyor | W108%9 oy V:ON*A YL | YL | ol | Ybv
> “Gg18)
(( (( X108L
)] )]
i L NI
SNG 0F |
(( ((
)] )]
SUp “0p=XT01 («
—(0H 1X3

D3002945D
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(2-a) 1/60s Non-interlace mode

(2) Vertical

(en13e30))

(AD)

HS¢s
ueos |B9I1Ja\

A

{

1N0 Nam

L
-

i

~——
-

(
y\\‘Hzo 030IA

HOZ
SuIuE|q A
s|ex1d 8A1399443 1N0 03AIA " yoelq ojsuB] E
y6y = 19X1d 9A1190443 jeo1ady yue|g
(L [ D /] o o ( \V )
i o maa———
€ 7 | ¢ | 8 1 ¢ |
q 9 9 g4 4 q <] q 4
6 6 6 6 6
/202 4 2%
7| v6Y o | e | 81 -

Somu -3 = = 3 Slowul 3
LR LT L T L i G-
) ) )) )) ) )

(( (( ((

)] ) ) " ||$| aA=3u]
( (( ((

) ) ) ﬁ$| aA-3x3

EXVD - EXHD phase difference

©10.0 us
© 5.0 us

TP1
TP2

EX. VD

TP2

TP1

EX. HD

VDO

D3002945D
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(2-b) 1/120s Interlace mode
ODD (1st field)

EXT VD IN |
" 1H delay
INT VD < ~ g
INT HD HERRRRRRRERRRERRERREERARRAE AR
487 489 491 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
488490492493 0B OB OB OB OB 2 4 6 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37
VIDEO OUT dot 08 IOBHOBHOB"OBHI"3"5"7
Ty N
) V Blanking .
) 20H !
WEN OUT e
(Negative)
EVEN (2nd field)
EXT VD IN |
>1H:delay
INT VD < o >
INT HD ERRERERRRERRERRRREREREE RN
486 488 490 492 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
487 489 491 493 o OB OB OB OB 1 3 5 JS 10 12 14 16 18 20 22 24 26 28 30 32 34 36
VlDEO OUT 0B .OB..OB..OB..OB..Z 4 6
Tl
’ V Blanking
WEN OuT
(Negative)
EXVD - EXHD phase difference
E.VD ©) @
E. HD J H H H
TP3 TP3
K— K—>
TP1
VDO 1 0DD
P2
VDO @ EVEN
TP1 : ODD reset range 10.0 us
TP2 : EVEN reset range 10.0 us

TP3 : 5.0 us
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(3) WEN timing

(3-a) 1/60s Non-interlace mode
WEN (Under normal shutter mode)

Cmera INT VD

VIDEO OUT
(Normal scan)

VIDEO OUT
(Partial scan)

WEN OUT
(Standard)
Negative

WEN OUT
[OPTION]
Positive

YWEN (Under other shutter

Camera INT VD

VIDEO OUT
(Normal scan)

VIDEO OUT

(Partial scan) %ﬂﬂl‘

WEN OUT
(Standard)
Negative

WEN OUT
[OPTION]
Positive

A

oH i ([

9H

—_—
A
_‘L‘

(
> 5

A

—
ssssrrrefE PR rrrmstasereene

V BLK 20H tr2n§$§$d V BLK 20H

A4
A

V BLK

) 4

A

|

R
—~—
N )
—_—
T

3H

A4
A

A
Y
A

L —
by
|

A

|

R
—_—
T

._ §
—

3H

Y
A

A

A
Y
A

X Normal scan : 521H
1/2 Partial scan : 258H
1/4 Partial scan : 127H
Programmable partial scan: Arbitrary [OPTION]

mode)

9H

)

R,
—_—

3
gu:: 0B 0B !
High-speed
S transfer

V BLK

V BLK

i1

ST
—_—
s N
—_
P
—_—
—_T

Y

Y
A

A 4

- = = ~\§§,———~ ~‘§§/——-\ =
\EK—\
:E \

P
—_—
R,
—_—
P )

3H

—_—
v —T

< >
<€ >

¢As for WEN(Positive) of an option, Hi period changes with
shutter modes of use

(1) 1/2 Partial scan : 258H
1/4 Partial scan: 127H
Programmable partial scan : Arbitrary [OPTION]
- RDM mode  V-reset mode (Under internal sync)
- RDM mode  SYNC reset mode (Under internal sync)
- RDM mode  Non-reset mode (Under External sync —- Single VD IN)
- RDM mode V-reset mode (Under External sync)

(2) 521H
- RDM mode  Non-reset mode (Under internal sync)
- RDM mode  Non-reset mode (Under External sync —— Consecutive VD IN)

- Restart / Reset

14 D3002945D



(3-b) 1/120s 2:1 Interlace mode [ODD field]

WEN (Under normal shutter mode)

Camera INT VD

VIDEO OUT
(Normal scan)

VIDEO oUT

%é 0B
(Partial scan) PAPALACA-- 1y rrrrr N e aaaiti I R aRa R R BN B

WEN OUT
(Standard)
Negative

WEN oUT
[OPTION]
Positive

489 491
490 492

A

9H

(( ((

A 4
—_—
~—]

493 0B

J:”] 494 0B

<

sy

V BLK 20H

[LEN

490 492

-

i
<€

9H

A4

493 494
o OB

)
A

transfer

<
493 0B
494 0B

[ e
(T T L arr e

V BLK 20H

YWEN (Under other shutter mode)

Camera INT VD

VIDEO OUT
(Normal scan)

VIDEO OUT

(Partial scan) e

WEN OUT
(Standard)
Negative

WEN OUT
[OPTION]
Positive

9H

V BLK N 3 V BLK
([ ([ [ In
J 10H 0 \) 252, 5H » » U 8. 5H up
(1 [ [ 117
j 10H 0 » 252, 5H » » U 8. 5H Uy
< >< > e

X Normal scan 252. 5H
1/2 Partial scan: 121.5H
1/4 Partial scan : 55. 5H
Programmable partial scan

: Arbitrary [OPTION]

A

5 1 491 493 0B o
%5 s o
L |

)

Y
—_—
~

490 492 494

I 1
High=speed
vV BLK transfer }
4% 0B
I ” h I
V BLK V BLK
(L (L (L
. U ——
(L (L (L
. 10H o \) X » )5 o 8. 5H R

As for WEN(Positive) of an option, Hi period changes with
shutter modes of use
(1) 1/2 Partial scan: 121.5H
1/4 Partial scan : 55.5H

Programmable partial scan: Arbitrary [OPTIONI]

* RDM mode  V-reset mode (Under internal sync)
- RDM mode  SYNC reset mode (Under internal sync)
- RDM mode  Non-reset mode (Under External sync —— Single VD IN)
* RDM mode  V-reset mode (Under External sync)
(2) 252.5H
- RDM mode  Non-reset mode (Under internal sync)
- RDM mode  Non-reset mode (Under External sync ——— Consecutive VD IN)

- Restart / Reset
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(3-c) 1/120s 2:1 Interlace mode [EVEN field]

Y¢WEN (Under normal shutter mode )

Camera INT VD

VIDEO OUT
(Normal scan)

VIDEO OUT
(Partial scan)

WEN ouT
(Standard)
Negative

WEN OUT
[OPTION]
Positive

&
<

9H

((

A 4

488 490 492
489 491 493 494 08

<
<

494

o OB

A
Y

493 0B
494 0B

mﬁmmmwﬂamw%m

V BLK 20H

V BLK 20H
High-speed

A

transfer

T
S SRR e -

R

)

WEN (Under other shutter mode)

Camera INT VD

VIDEO OUT
(Normal scan)

VIDEO OUT
(Partial scan)

WEN ouT
(Standard)
Negative

WEN OUT
[OPTION]
Positive

) 9. 5H 1 U oH 1
] ( ( ( H
4 - ) ) ) o H
) o o H™
3 Normal scan 253H
1/2 Partial scan : 122H
1/4 Partial scan : 56H
Programmable partial scan: Arbitrary [OPTION]
oH (/ (( ([
DR
492 494 o
%
I T L U U U))d ” ” “ “) I I
High-s eed
vV BLK transfer

493 08
[::1p Sl[::l 494 08
e e } }

A

Y
A

3¢As for WEN(Positive) of an option

shutter modes of use
(1) 1/2 Partial scan: 122H
1/4 Partial scan : 56H

Programmable partial scan : Arbi

- RDM mode  Non-reset mode (Und
(2) 253H

- RDM mode  Non-reset mode (Und

* RDM mode

- Restart / Reset

16

Y
A
Y

Hi period changes with

trary [OPTION]
er External sync —— Single VD IN)

er internal sync)

[
V BLK ) . V BLK
1 (l ( ((
) 9.5H - » » »
) i (l ( ((
9. 5H w X » » 9H T

Non-reset mode (Under External sync —— Consecutive VD IN)
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8.2 RTS Timing chart
TRIG signal capturing timing: Positive (Rising-edge detection)

(a) Non-reset mode (Under internal-sync / external-sync --- Consecutive VD IN)
Exposure starts at the timing of TRIG signal IN. After each exposure is completed, the camera outputs

video at each next VD IN timing.
<1/60s Non-interlace>

TRIG IN not
acceptable for 1V
after mode change

TRIG IN

Automatically returns to normal
shutter if fixed H level
(after approx. 1/6s)

{ L

(Positive)

)

INT / EXT VD _“ | | | | | |
/

CCD EXPOSURE _§

r--—
—

Exposure time

VIDEO OUTPUT

(E-shutter speed or
pulse width)
i u

Outputs VD, V-sync  gutputs video at the next
during standby VD timing after exposure

\

Definite

WEN OUT ({ ¢

Standard | | 33 |
(Negative)

WEN OUT g

[OPTION] | |
(Positive) !

Normal shutter

<1/120s 2:1 Interlace>

TRIG IN not
acceptable for 1V
after mode change

TRIG IN

Random trigger shutter

Normal shutter

Automatical ly returns to normal
shutter if fixed H level
(after approx.1/6s)

{ L

(Positive) <]

)

INT / EXT VD _|_| EVEN “ 0DD “ EVEN “ 0DD “ EVEN “ 0DD “
A

0DD “ EVEN |_|_S

w
A )

EVEN [

0DD l] EVEN IJ

Exposure time &
(E-shutter-speed or
pulse width)

0DD
image

0DD
image

\

EVEN || ood || EVEN

output

during standby Outputs video at the next

VD timing after exposure

0DD

EveN |

EVEN

\

Definite

WEN OuT
Standard
(Negative)

WEN OUT
[OPTION]

~

(Positive)

Normal shutter

17

Random trigger shutter

Normal shutter

D3002945D



(b) Non-reset mode (Under external sync --- Single VD IN)
After TRIG IN and exposure, the camera goes into standby until next external VD IN.

<1/60s Non-interlace>

Automatically returns to normal

TRIG IN not shutter if fixed H level
acceptable for 1V (after approx. 1/6s)
after mode change i .

(EEZ?iiUL) “//// <] 33

rw i [ ] | | J 33 [ 1 1
cco ExosiRE ]/ A A S\

E ti A
(E—smgiz:fspézz or /69
| idth)
VIDEO OUTPUT \ pulse wi
U ) N

In sync with ex-VD during Outputs video at the next Definite
standby (No video output) VD timing after exposure
WEN OUT /
Standard
(Negative)
(
WEN OUT g
[OPTION] }
Positive
( ) Normal shutter Random trigger shutter Normal shutter

*  Don't provide ext. VD IN during exposure.
**  After automatic return, fix ext. VD IN at Hi.
<1/120s 2:1 Interlace>
Video output field (ODD/EVEN) is determined by ext. VD falling edge and ext. HD phase.

Automatically returns to normal

TRIG IN not shutter if fixed H level
acceptable for 1V (after approx.1/6s)
after mode change : .,

TRIG IN / vl
(Positive) BB
0DD EVEN 0DD
phase phase phase

EXT VD IN _|_| 0DD |_| EVEN J J J
coo ExposiRe /| /| A A

[

)
S

N IR

Exposure time 'y 00D
EVEN (E-shutter-speed or 7 EVEN image
wﬁge pulse width) image
VIDEO OUTPUT i R
EN 0DD EVEN (b)) oDD
; /U EVEN.
Vg' \.l—syni pggse Outputs video at the next Definite
uring standby VD timing after exposure
WEN OUT Iy
Standard 33
(Negative)
(
WEN OUT g
[OPTION]
(Positive) /
Normal shutter Random trigger shutter Normal shutter

*  Don't provide ext. VD IN during exposure.
**  After automatic return, fix ext. VD IN at Hi.
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(c) V-reset mode (Under internal / external-sync---without VD IN)

Exposure starts at the timing of TRIG signal IN. After each exposure is completed, the camera outputs
video immediately by resetting VD. (HD is not reset)

<1/60s Non-interlace>

TRIG IN not
acceptable for 1V
after mode change

TRIG IN
(Positive)

CCD EXPOSURE _é

A

—

Automatical ly returns to normal
shutter if fixed H level
(after approx.1/6s)

{ L

)

I

)

VIDEO OUTPUT

WEN OUT

Exposure time
(E-shutter-speed or
pulse width)

\

//%7%

VD,
du

V-sync pause
ring standby

VD, V-sync output for 1V only

/

\

L

\

Definite

Standard | |
(Negative)

WEN OUT
[OPTION] | |
(Positive)

Normal shutter

)
)

<1/120s 2:1 Interlace>
Irrespective of TRIG IN phase, the camera always outputs ODD field image.

TRIG IN not
acceptable for 1V
after mode change

TRIG IN
(Positive)

Random trigger shutter

Automatical ly returns to normal
shutter if fixed H level
(after approx.1/6s)

/L

Normal shutter

)
\

VIDEO OUTPUT

WEN OUT

EVEN
image (E-shutter-speed or
pulse width)

Exposure time,///%%%

EN

nc pause during
standby

VD, V-sync output for 1V only

7

e

\

Definite

Standard
(Negative)

WEN oUT
[OPTION]
(Positive)

Normal shutter

Random trigger shutter

19

Normal shutter
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(d) SYNC reset mode (Under internal sync)
Exposure starts at TRIG signal input timing, resets HD, and outputs video immediately after exposure by

resetting VD.

* Available under FIX mode only.

<1/60s Non-interlace>

TRIG IN not
acceptable for 1V
after mode change

TRIG IN
(Positive)

CCD EXPOSURE _g

A

Automatically returns to normal

shutter if fixed H level
(after approx.1/6s)

3
K

VIDEO OUTPUT

Exposure time
(E-shutter-speed)

\

V-sync pause
uring standby

VD, V-sync output for 1V only

)
)

7

\

Definite

VD,
d
WEN OUT
(Negative)
WEN OUT
[OPT ION]
(Positive)

Normal shutter

<1/120s 2:1 Interlace>

Random trigger shutter

-
)
)

S

Irrespective of TRIG IN phase, the camera always outputs ODD field image.

TRIG IN
(Positive)

CCD EXPUSURE _é é

TRIG IN not
acceptable for 1V
after mode change

Automatical ly returns to normal

shutter if fixed H level
(after approx. 1/6s)

{ L

Normal shutter

VIDEO OUTPUT

EVEN

EVEN Exposure time

\Qfge (E-shutter—speed)

VD, V-sync pause during

WEN OUT

S

tandby

VD, V-sync output for 1V only

\

Definite

Standard
(Negative)

WEN oUT
[OPTION]
(Positive)

Normal shutter

Random trigger shutter

20

Normal shutter
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8-3 MULTIPLE mode

Multiple shutter operation is available by providing TRIG IN more than one time before ext. VD IN.

(Non-reset mode, single VD, consecutive VD IN)
<1/60s Non-interlace>

TRIG IN
(Positive)

|

]

EXT VD IN _|J

CCD EXPOSURE

A

A

VIDEO OUTPUT ‘I_/\

WEN OUT

é:i Exposure time

(E-shutter speed or pulse width)

and output here

Three exposures are mixed ////E?%ér—\\\\

Standard
(Negative)

WEN OUT
[OPTION] |
(Positive)

<1/120s 2:1 Interlace>
Video output field (ODD/EVEN) is determined by ext. VD falling edge and ext. HD phase.

TRIG IN
(Positive)

|

0DD
phase

EXT VD IN

CCD EXPOSURE

T1 I

EVEN
phase

A

A

image
VIDEO OUTPUT ‘I_/\

WEN OUT

\\\ Exposure time

(E-shutter speed or pulse width)

and output here

Three exposures are mixed

EVEN

Standard
(Negative)

WEN OUT

[OPTION]
(Positive)

21
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8-4 Restart / Reset
The restart / reset function is available with the ext. VD signal. You can get an arbitrary slower shutter speed
than normal shutter and random trigger shuitter.

*  The shutter speed (exposure time) is determined by ext. VD signal interval.
**  Thisfunction is enabled when the bottom-panel shutter speed DIP SW is OFF.
*** Supply consecutive VD.

<1/60s Non-interlace>

EXT VD IN J “

CCD EXPOSURE

““mm“@ga&@&&&§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§

VIDEO QUTPUT —L(\
The exposure time is determined

WEN OUT by VD interval.

Standard
(Negative)

WEN OUT

[OPTION]
(Positive)

<1/120s 2:1 Interlace>
Video output field (ODD/EVEN) is determined by ext. VD falling edge and ext. HD phase.

0DD EVEN
phase phase

EXT VD IN J ”

CCD EXPOSURE

-

EVEN
image

EVEN

ooD
image
VIDEO OUTPUT —L/\ -

The exposure time is determined

WEN OUT by VD interval.

Standard
(Negative)

WEN OUT
[OPT I ON]

(Positive)
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8-5 Partial-scan mode selection (CCU bottom-panel DIP SW)
Switches partial-scan mode / There are 3 partial scan modes.

Note: Sometimes phenomenon called as “whiteout” occurs at the top of the screen when thereis strong
incident light entering in the wide area of a CCD, however, thisis not a malfunction. If this occurs,
reduce the amount of incoming rays.

(a) /2 Partial-scan ---------- Screen center 1/2 readout
<1/60s Non-interlace>
Under 1/60s non-interlace mode, only the center portion of 227H out of the total effective lines 494H
(excluding BLK time) isread out. Available both under external / internal mode.

) High-speed Normal
transfer -speed
transfer
Normal i>
—-speed
transfer
High-speed
transfer
<Under normal shutter (Electronic shutter OFF)>
Notes: * Under ext. sync, the ext. VD should be 1V = 262H.
** Under normal shutter, set the bottom-panel DIP SW #5, #6 in OFF.
131 I 357 131 I 357
V-reset>

VIDEO OUT | / ] | —
227H 14H
21H ) &
(Xé?ﬂ;e Video output High
High-speed speed
transfer) ‘Eransfer>|<
WEN OUT 262H 2621
Standard J J J
(Negative)
Wen our KA SH <5 3H AR
[OPTION] J J J
(Negative)
K— 3H < S 3H L 3
<Under other shutter modes>
131 ” 257

<{Non-reset>

VIDEO ouT | | I |
227H 14H | (263H)
T Ty
(Include Video output sleegeZ X1
High-speed transfer
WEN OUT transfer)
Standard |_| |_|
(Negative) H aH H »
WEN OUT
[OPTION] _J ) |
| * |
(Positive) . ;
il *1:Arbitrary under ex-sync

*2:Please look at 7. (3) WEN timing
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<1/120s 2:1 Interlace>
Under 1/120s interlace mode, only the center portion of 207H out of the total effective lines 485H
(excluding BLK time) is read out. Available both under external / internal mode.

ODD Field

High-speed Normal
transfer -speed
transfer
Normal
-speed
transfer
High-speed
transfer
EVEN Field
72 5H High-speed Normal
transfer —speed
--------------- < transfer
Normal
104H -speed
transfer
---------- <
High-speed
66H transfer
<Under normal shutter (Electronic shutter OFF)>
Notes: * Under ext. sync, the ext. VD should be 1V = 131.5H.
** Under normal shutter, set the bottom-panel DIP SW #5, #6 in OFF.
5 ODD image 258 153 EVEN image 250
155 /1 359 154 /1 360 AV reset>
VIDEO OUT | | ’ ] | ’ 5 [
o L 1034 L THID o0BH [ 103H L TH |
K V BLK z< >$ : z < V BLK %< %< 7
E (Include E Video output i;yig ii (Incluge | Video output i;yig |
i High-speed ' A High-speed ' '
i transfer) transferi transfer) transfer
3 131.5H  0.9H ¢ 130. 5H |
N /i\ /:
WEN OUT | |
Standard ' ; o £ i y r
Negative 9H i 8. 3 t OH
(Neg ) ARLER (8ot M
WEN OUT __ | | i | ; |
o TN, | 9H 8. bH E 9H r
Positive ! 1 i 8. 3 |
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<Under other shutter modes>

VIDEO OUT

WEN OUT
Standard
(Negative)

WEN OuT
[OPTION]
(Positive)

VIDEO OUT

WEN OUT
Standard
(Negative)

WEN OUT
[OPTION]
(Positive)

154 ODD image 258
= [l 309 <{Non-reset>
__________J I ) _______J
103H | 7H | (131.5H)
elfK I —
(Include Video output ;ﬁﬁ,i X1
High- d '
tlrinssfpeeri transfer
M J | 8.5H !
< . EH
10H )K 130H /
153 EVEN image 250
154 ” 360
_ I I |
20. 5H 104H §TH | (132H)
(%fﬁﬁe , Video output E mghi X1
High-speed ' i speed !
transfer) transfer
{ 8.5H 9H L
«—> >
) i 2
9.5H o *

25

*1:Arbitrary under ex-sync
*2:Please look at 7. (3) WEN timing.
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(b) /4 Partia-scan ---------- Screen center 1/4 readout
<1/60s Non-interlace>
Under 1/60s non-interlace mode, only the center portion of 81H out of the total effective lines 494H
(excluding BLK time) isread out. Available both under external / internal mode.
} Normal
-speed

<
transfer

High-speed
transfer

A

Normal

81H -speed
transfer

High—speed

213H transfer

/

<Under normal shutter (Electronic shutter OFF)>
Notes. *  Under ext. sync, the ext. VD should be 1V = 131H.
** Under normal shutter, set the bottom-panel DIP SW #5, #6 in OFF.

201 I 281 201 I 281

V-reset>

VIDEOouT | | I ] , e
81H 22H
28H S i
(IY]cBlLuKde Video output High
High-speed trsapnesefder
transfer)
< XK
WEN OUT 131H 131H
Standard J J J
(Negative) . H )
WEN OUT _F O 3 =
[OPTION] J J J
(Negative)
i 3 <5 3H
<Under other shutter modes>
201 II "

<{Non-reset>

VIDEO OUT | |
81H 221 | (394H)
28H M . H
(IvncBILuKde Video output High | X1
High-speed speed !
WEN OUT transfer) transfer
Standard H H
Negati . |
(Negative) s 31 ..
WEN OUT
[OPT I10ON] |
(Positive) ) ;
' i
aH' *1:Arbitrary under ‘ex-sync

*2:Please look at 7. (3) WEN timing.
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<1/120s 2:1 Interlace>
Under 1/120s interlace mode, only the center portion of 61H out of the total effective lines 485H
(excluding BLK time) is read out. Available both under external / internal mode.

High-speed Normal
transfer -speed
transfer
Normal
-speed
transfer
High-speed
transfer
EVEN Field
High-speed Normal
transfer -speed
transfer
Normal
-speed
transfer
High-speed
transfer
<Under normal shutter (Electronic shutter OFF)>
Notes: *  Under ext. sync, the ext. VD should be 1V = 65.5H.
** Under normal shutter, set the bottom-panel DIP SW #5, #6 in OFF.
o4 0DD image 272 213 EVEN image ’73
215 [ 213 214 | 274
<V-reset>
VIDEO OUT | | / ] ; I ; —
o044 L 30H (1[Il 9354 L 30H  { T1H |
; *— *—k *— *—
{ vk | Videooutput inighii yp | Video output .
i (Include tspeed It (Include ! ! speed
i High-speed transfer(i High-speed transfert
f i f i
] transfer) 65. 5H 0. 5H \i/ transfer) 65. 5H \i
IN /N N
WEN OUT :
Standard § H | H : H,
Negative i 9H ¢ ) : :
(Neg ) ¢ 5 8. bH | 9H |
[WEN OUT] | | ; | | =
OPTION i : :
(Negative) i oy 9H 9H
] ] ]
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<Under other shutter modes>

VIDEO OUT

WEN OUT
Standard
(Negative)

WEN OuT
[OPTION]
(Positive)

VIDEO OUT

WEN OUT
Standard
(Negative)

WEN OUT
[OPTION]
(Positive)

214 ODD image -
ik Iy 273 <{Non-reset>
__________J | i _______J
30H | 11H | (197. 5H)
T SRR TR L
(Include Video output Hign | X1
figh-specd trsapnesefder I
transfer)
9H J E 8. 5H
< ] §<______ﬁ
10H )K 64H /'
213 EVEN image 273
214 ” 274
- I |
23. 5H 31H _1H | (197H)
(%fﬁﬁe , Video output E mghi X1
High-speed ' i speed |
transfer) transfer
8. 5H o [
&

I

*2

28

*1:Arbitrary under ex-sync
*2:Please look at 7. (3) WEN timing.
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(c) Programmable partia [Option]
By designating the high-speed transfer portion with external PARTIAL signal input, the camera read out
only the portion of CCD area necessary for your application. Thisis available under ext. sync.

EXT. VD I J
EXT. HD i I U
10 Line 2(H)
PARTIAL PULSE | |
a(H) n(H) Total line = n(H) x 10 line
sl K JStart Finish >
VIDEO OUT H-speed n(H) BLK trans. 2(H) N-speed
] 1/60s non—inter lace 1/120s Inter lace
DXl 1st field| 2nd field
a(H) 6.0 12.0 1.5

(Conditions)

® The starting point of external partial signal is[1] from the falling edge of ext. VD.

® The external partial signal is controlled at each ext. HD falling edge. Set the start / finish of the
external partial signal in 1H increments.

® The number of 1H high-speed transfer lineis 10 lines. The actual lines are determined by the external
partial signal “hi” length. (Minimum: 2H = 20 lines)

® After high-speed transfer, 2H is allocated to blank transfer period. Normal transfer starts at the next
line.

® VVIDEO OUT vertical blanking is;
V. blanking = [+1](H) + n(H) + BLK transfer [2(H)] — 1H

Example follows below.

(High-speed minimum 2H = 20 lines, Normal-speed 70 lines + BLK 2H)

Note: Items shown as [Option] in this document is not included in your purchase as standard
components. Contact our dealer / distributor for details.
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<1/60s Non-interlace>

418H

High-speed

8H

transfer
Normal

High-speed
transfer

Thetiming isasfollows;

EXT. VD

-speed ---
-------- < transfer

Normal
-speed

transfer

VIDEO OUT

(Normal)

WEN OUT (Normal)

494

1

494H

Standard
(Negative)

WEN OUT (Normal)

[OPTION]
(Positive)

PARTIAL
PULSE

2H

70H

X2

/l

6H

VIDEO OUT
(Partial)

WEN OUT
Standard (Negative)
WEN OUT

I

18

9H

68H

(448H)

V BLK

Video output

X1

(Normal Shutter)
[OPTION] (Positive)

WEN OUT

%3

(Other Shutter)
[OPTION] (Positive)

4H

30

*1:Arbitrary under ex-sync

*2:Partial over actual video lines is OK
*3:Please look at 7. (3) WEN timing
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<1/120s 2:1 Interlace, ODD field>

High-speed Normal
transfer 68H ~speed
Normal transfer
-speed 0N @00 |-
transfer
High-speed
transfer
Thetiming is asfollows;
oDD field
EXT. VD | L I
1H
K— 8 Il ﬁ%
VIDEO OUT
(Normal) W H 4
20H 242. 5H
V BLK
WEN SOUT EjNordma B}
tandar 3
(Negative) oH |_|
WEN OUT (Normal) e ———————————————————————————————— =
[OPT ION] E i
(Positive)
10H
70H i X2
2H i X
Partial Pulse I
12H !l
168
/1 169
VIDEO OUT
(Partial) ' 1 I
15H 68H (179. 5H)
WEN oUT V BLK Video output X1
Standa‘lN rEdN(NergTat ive)
(Normal Shutter) E 9H |— |—|
[OPTION] (Positive) %3
WEN OUT
(0ther Shutter)
[OPTION] (Positive) 10H

31

*1:Arbitrary under ex-sync
*2:Partial over actual video lines is OK
*3:Please look at 7. (3) WEN timing
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<1/120s 2:1 Interlace, EV

EN field>

1250 | ) High-speed Normal
------------------------------------- transfer . 68H —speed
Normal
68H Copeed N e AR transfer
-------------- transfer
162H High-speed
transfer
Thetiming isasfollows;
EVEN field
EXT. VD | | |
1H
- ; 5
VIDEO OUT 111
(Normal) I l—
20H 242.5H
X
V BLK
WEN OUT (Normal)
Stnadard ;
(Negative) 8 5H |—|
WEN OUT (Normal) ~——f= =~ i T
[OPTION] i |_._
(Positive) 9 5
70H i X2
2H g K
Partial Pulse I
11.5H Il
33 167
34 /1 168
VIDEO OUT
(Parital) - | 4|_
14. 5H e 68H s (133H)
WEN OUT V BLK Video output ’
Standard (Negative)
WEN OUT
(Normal Shutter) WL |_|
[OPTION] (Positive) ' 33
WEN OUT
(Other Shutter)
[OPTION] (Positive) 9.5H

32

*1:Arbitrary under ex-sync
*2:Partial over actual video lines is OK
*3:Please look at 7. (3) WEN timing
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(d) Partial-scan sync-signal reset
(d-1) Non-reset (Electronic shutter enabl ed)
VD doesn’t get reset after video readout. The interval of VD signal is asfollows.

1/2 partial scan| 1/4 partial scan|
1/60s non-interlaceg 525H 525H
1/120s interlace 262.5H 262.5H
Partial Partial Partial
image A image B image C
VIDEO ouT__l | H L

|< VD Interval >|

* Under normal shutter mode, when partial scan is set to non-reset, the electronic shutter is enabled.
However, when the input interval of external VD is shorter than that of the above mentioned, be sure
that the exposure time becomes shorter than the set time.

(d-2) V-reset (Electronic shutter disabled)
VD does get reset after video readout. Under internal sync, the interval of VD signal is as follows.

1/2 partial scan| 1/4 partial scan|

1/60s non-interlace 262H 131H
1/120s interlace 131.5H 65.5H
Partial Partial Partial Partial Partial
image A image B image C image D image E
VIDEO OUT
VD Interval
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9. Specifications

CAUTION

[Basic spec]
(1) Image sensor
Total pixels
Active pixel
Video output pixels

Scanning area
Unit cell size
(2) TV system
(3) Scanning lines
(4) Interlace

(5) Sync system
(6) Aspect ratio
(7) Video output

(8) Resolution

(9) SN
(20) Hlumination

(11) Gain

(12) Gamma correction
(13) White-clip level
(14) Power source

(15) Power consumption
(16) Cameracable
A amalfunction.
[Internal sync spec]
(1) Base clock frequency

(2) H sync frequency
(3) V sync frequency

All Pixel’s Data Read-out Interline CCD

692(H) x 504(V)

659(H) x 494(V)

648(H) x 494(V) (Under non-interlace)

648(H) x 485(V) (Under interlace)

4.88(H) x 3.66(V) mm (=Equivaent to 1/3 type CCD size)
7.4(H) x 7.4(V) p m (Square-grid array)

Special format (Non-conforming to EIA)

525 lines

1/60s Non-interlace mode

1/120s 2:1 Interlace mode (switching via bottom-panel DIP SW)
Internal/External automatic switch-over

4:3

VS 1.0V(p-p) / 75-ohm, DC coupled, 1 line

DC/AC coupled [switching viainternal SW]

485 TV lines (H)

485 lines (350 TV lines)(V)

Standard: 52dB(p-p)/rms (Initial factory setting)

Standard 400 Ix (F5.6)

Minimum 4 Ix (F1.4) (GAIN MAX, Approx. 50% video output)
FIX (Fixed) gain: Factory-shipped preset level

MANU (Manual) gain: Setting through GAIN VR

FIX / MANU switching viarear-panel SW

Gamma = 1 (Fixed)

Approx. 857mV (p-p) (Excluding SYNC)

DC12V +/- 10%

Ripple voltage: 50mV (p-p) or less

Approx. 3.0W

Im

Before connecting / disconnecting the connector, make sure the camera power is OFF to prevent

** Do NOT usein combination with camera head and CCU having the different serial number.
To do so might cause not to make full use of the essential function of this camera.

24.545MHz (1CLK) +/- 200ppm
31.468kHz (1H = 780CLK)
59.94Hz (Under non-interlace)
119.88Hz (Under 2:1 interlace)
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[External sync spec]

(2) Ext. sync input signal HD/VD

(2) input level
(3) Input impedance

(4) Interlace

(5) Polarity Negative

(6) Pulse width
(7) Repeating frequency

(8) Phase difference

[Shutter trigger spec]
(1) Input level

(2) Input impedance
(3) Capture timing

(4) Pulse width

[Sync signal spec]

(1) WEN (Readout timing pulse)

(a) Output signal level

(c) Pulse width
(d) Output circuit

(c)

VIDEO OUT
U 4

WEN OUT

More than 4V (p-p)
(b) Polarity Negative (Positive under VIDEO output mode [Option])
1H output (Available under VIDEO output mode [Option])

N

(1H) [

WEN OUT

(VIDEO output)

[OPTION]

(2) HD- VD pulse (Switching viainternal SW,Initial factory setting: Input)
More than 4V (p-p)
1/60s non-interlace or 1/120s 2:1 interlace

(a) Output signal level

(b) Interlace
(c) Polarity Negative
(d) Pulse width HD :3.18

VD :286

HD: 3.2 +/- 1 micro s (LOW)

VD: From 125 through 400 micro s (LOW)
fy = 31.468kHz +/- 1%
fV = fH/2625 or fH/525
HD/VD: 0 +/- 5.0 micro s, 1/FH/2 +/- 5.0 micro s

NEGA

POSI

From 2 through 4V (p-p)/10k-ohm

75-ohm / High impedance (switching viainternal SW)
(Initial factory setting: High)

1/60s non-interlace or 1/120s 2:1 interlace

(d)

WEN

*+0.1 micros (LOW)

*1micros (LOW)

Exposure-starting-cue signal in random trigger shutter mode

LOW level: From 0O through 0.5V (p-p)

HIGH level: From 4 through 5V (p-p)

High impedance (10k-ohm)

Rising edge detection (Positive) / Falling edge detection (Negative)
(Switching via bottom-panel DIP SW)

(Initial factory setting: Rising edge)

Under DIP SW setting: Minimum 2 micro s, Maximum 1/6s

Under PULSE W setting: Minimum 2 micro s, Maximum 1/8s

25A1461

WEN OuT

Note: Items shown as [Option] in this document is not included in your purchase as standard

components. Contact our dealer / distributor for details.
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[Electronic shutter spec]
(1) Normal shutter

(2 RTS
(a) Operation mode

(b) Multiple shutter

(3) Restart / Reset

Shutter-speed setting via bottom-panel SW (Initial: OFF)
8 steps selectable (= OFF, 1/200s, 1/500s, 1/1000s, 1/2000s, 1/4000s,

1/8000s, 1/20000s)

No. Reset Exposure Sync
1 5 sw Internal
2 ottom Consecutive HD / Consecutive VD IN
(FIX mode)
3 Consecutive HD / Single VD IN
Non-reset
4 TRIG bl dth Internal
pulse widt - .
5 (PULSE W mode) Consecutive HD / Consecutive VD IN
6 Consecutive HD / Single VD IN
7 V-reset 5 W Internal
- ottom ;
8 (FIX mode) Consecutive HD IN
9 |SYNC reset Internal
10 ' Internal
V reset TRIG pulse width -
11 (PULSE W mode) |Consecutive HD IN
Notes: * RTS mode automatically switches over through TRIG IN

**  Neither under FIX nor PULSE W mode, RTS doesn’t work
if Electronic shutter speed SW is set in OFF position.

Multiple shutter via ext. trigger signal and ext. VD signal

Notes: * Operation like No.3, 6 above

Restart / reset available viaext. VD signa
(Switching via bottom panel DIP SW, Initial OFF)

Notes: *
VD interval.

The exposure-time (shutter-speed) is determined by external

**  Enabled when bottom-panel DIP SW OFF.

*** Provide Consecutive HD.

36
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[Partial scan]

(@ Input level LOW level: From O through 0.5V
HIGH level: From 4 through 5V

(b) Input impedance High impedance (10k-ohm)

(c) Polarity Positive (Hi: High-speed transfer)

(d) Operation mode 1) /2 Partial scan

2) 1/4 Partia scan
3) Programmable partial scan OPTION
(Switching via bottom DIP SW)

No] Scan mode Sync Reset | E-shutter Normal E-shutter RTS
Non-reset |Enabled [Option] |Enabled

V-reset |Disabled _
Consecutive HD VD IN | Non-reset |Enabled [Option] |Enabled
Consecutive HD (VD) IN] V-reset |Disabled
Non-reset |Enabled [Option] |Enabled
V-reset |Disabled _
Consecutive HD VD IN | Non-reset |Enabled [Option] |Enabled
Consecutive HD (VD) IN] V-reset |Disabled _
Programmabl | Consecutive HD VD IN | Non-reset |Enabled [Option] |Enabled [Option]

Note: Items shown as [Option] in this document is not included in your purchase as standard
components. Contact our dealer / distributor for details.

Internd

1/2 partid

Interna

1/4 partia

N[OOI~ WIN]|F-

(o]

[Mechanical spec]

(1) External dimension Refer to the attached external-view drawing

(2) Weight Camera head: Approximately 19g (Excluding Camera cable)
CCU: Approximately 1909

(3) Lens mount M10.5 (Pitch = 0.5)

(4) GND / insulation Circuit GND - Chassis electrically conducted

[Ambient condition]
(1) Environment condition
Performance guaranteed Temperature: From 0 through 40 °C
Humidity: From 30 through 90 % (No condensing)

Operation guaranteed Temperature: From -5 through 50 °C
Humidity: From 10 through 90 % (No condensing)
Storage Temperature: From -20 through 60 °C

Humidity: From 10 through 90 % (No condensing)
(2) EMC conditions (Electro-Magnetic Compatibility)
EMI (Electro-Magnetic Interference) EN50081—2 (Examinationlevel EN55011-A) Conformity
EMS (Electro-Magnetic Susceptibility) EN61000—6—2 Conformity

* Conformity of EMC conditions
About the conformity of the EMC standard of this machine, it has guaranteed in the conditions
combined with the option part of the 4th clause.
When used combining parts other than specification of our company, | ask you to have final EMC conformity
checked of avisitor with a machine and the whole equipment.
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10. Attached drawing

10.1 Relative Spectrum Response

*Including lens characteristics, Excluding light source characteristics

1.0

wol /1 N

0:8 /

0.7

0.6

0.5

0.4

Relative Response

0.3

0.2

0.1

0
400 500

10.2 Optical black characteristics

600

100 8C0 900 1000

Wave Length [nm]

Effective pixel 104|504

I

659 >|< 31

692
Device structure
Total pixels  : 692(H) x 504(V)
Effective pixels : 659(H) x 494(V)
Optical black:
Horizontal : 2 pixels, 31 pixels
Vertical : 8 pixels, 2 pixels
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10.3 Camera head external-view
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A * Before connecting / disconnecting the connector, make sure the camera power is OFF
CAUTION to prevent amalfunction.
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10.4 CCU external -view
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Teli| TOKYOELECTRONIC INDUSTRY CO., LTD.

Head Office: 4-7-1, Asahigaoka, Hino-shi, Tokyo 191-0065, Japan
Sales Department :
Phone : +81-(0)42-589-8771
FAX :+81-(0)42-589-8774

Kansai Branch: Nitto Building, 2-1-2, Sakaemachi-dori, Chuo-ku,
Kobe, Hyogo 650-0023, Japan,
Phone : +81-(0)78-321-3461 (main)
FAX :+81-(0)78-321-3463

Fukuoka Office: Yen Building, 2-7-21, Hirao, Chuo-ku, Fukuoka 810-0014, Japan
Phone : +81-(0)92-523-3395 (main)
FAX :+81-(0)92-523-3397

Customer Service (Head office and factory) :
4-7-1, Asahigaoka, Hino-shi, Tokyo 191-0065, Japan
Customer personnel :
Phone : +81-(0)42-589-7383
FAX :+81-(0)42-589-7394
URL http://www.teli.co.jp/

The design and specification is subject to change without notice.
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