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The X C-ES50L/ES50L CE is a monochrome video
camera module with a 1/2 type CCD for industrial use.
Like the X C-ES50/ES50CE, this model provides
various mode switches on the rear panel, making
it ideal for use in combination with other
industrial equipment.

Overview

Main Features

Restart/Reset function

Inputting external HD and VD signals (2 VD or more)
continuously can catch one image at an arbitrary point
in time and control the stored CCD.

Thisfunction is used for long exposures and with
strobe for frame image output.

Various mode settings

Rear panel switches allow the following mode settings.

» Gain: Auto/Manual

* Y compensation

» Synchronized input/output

* Potential accumulation: FRAME/FIELD
* 75 Q termination

« Shutter: Normal/Trigger shutter

Body fixing

Mounting screw holes are provided in the reference
plane on the lower surface of the body, allowing
mounting with the absolute minimum deviation of the
optical axis.

External synchronization

The camera modul e automatically determines whether
to operate in interlace or non-interlace mode from the

HD (horizontal drive) and VD (vertical drive) signals

input for external synchronization.

Internal sync signal output

Y ou can output the HD and VD signals from the 12-
pin connector by changing the setting of the rear panel
switch.

External trigger shutter function (EIA: 1/4
to 1/10,000 seconds, CCIR: 1/4 to 1/8,000
seconds)

Y ou can obtain a freeze picture by inputting an
external trigger. Thisfunction is useful for shooting a
fast-moving object clearly.

The connector complies with the new EIAJ
12-pin pin assignment

The new pin arrangement allows the connector to
accept atrigger pulse and a WEN signal.



Overview

System Components

The XC-ES50L/ES50L CE Video Camera Module
system comprises the following components.

Video camera module

XC-ES50L/ES50LCE Camera cables Camera adaptor
CCXC-12P02N(2 m) DC-700/700CE
CCXC-12P05N(5 m)
CCXC-12P10N(10 m)
CCXC-12P25N(25 m)

Q)

C-mount lens Close-up ring kit
VCL-50Y-M LO-77ERK

Connection Diagram

XC-ES50L/ES50LCE - AC
— VIDEO OUT
H ] 1 | |:| < HD/VD
------ —> WEN
Camera cables — T «— TRIG
) . CCXC-12P02N
Close-up ring kit CCXC-12PO5N Camera adaptor
LO-77ERK CCOXC-12P10N DC-700/700CE
i ______ CCXC-12P25N (Conforms to new EIAJ and
@@ uses 12-pin assignment)
O

C-mount lens
VCL-50Y-M




Overview

Location of Parts and Operation
Front/Top/Bottom

o Reference holes

9 Lens mount (C-mount)

© Reference holes
These precision screw holes are for locking the camera
module.

@ L ens mount (C-mount)
Attach the VCL-50Y -M C-mount lens or other optical
equipment.

The lens must not project more than 7 mm (9/32 inch)
from the lens mount.



Rear Panel

Overview

o VIDEO OUT/DC IN/SYNC (video output/DC power
input/sync signal I/O) connector (12-pin)

9 Shutter speed/Mode setting DIP switch

6 75Q termination switch

p
VIDEO OUT/DC IN/SYNC

ON OFF MIN MAX EXT INT
750 M GAIN HDNVD

e HD/VD signal input/output switch

/

6 Manual GAIN (M GAIN) control knob

When you do switch settings, make sure the unit is off.

© VIDEO OUT/DC IN/SYNC (video output/DC
power input/sync signal 1/0) connector (12-pin)
Connect a CCXC-12P05N cameracable to this
connector for the +12V DC power supply and the
video signal output from the camera module. When a
sync signal generator is connected to this connector,
the camera module is synchronized with the external
sync signals (HD/VD signals).

@ Shutter speed/M ode setting DIP switch

Shutter speed (bits 1-4):
Set an appropriate shutter speed. (Factory setting:
OFF)

Potential accumulation mode (bit 5):
(Factory setting: FRAME)

Restart reset/External trigger shutter mode switch
(bits 6-8):
(Factory setting: Normal)

ycompensation ON/OFF switch (bit 9):
Turn on this switch to enable the y compensation.
(Factory setting: OFF)

GAIN switch (bit 0):
This switch selects MGC (manual adjustment) or
AGC (automatic adjustment). (Factory setting:
MGC)

©® HD/VD signal input/output switch

Set the switch to INT to output HD/VD signals from
the camera module.

Set the switch to EXT to input HD/VD signals from an
external unit. (Factory setting: EXT)

O Manual GAIN (M GAIN) control knob

If you have selected MGC with the GAIN switch (DIP
switch @), this knob adjusts the gain. (Factory setting:
twelve o’ clock position)

If you have selected FRAME using the Potential
accumulation mode (DIP switch @), set this knob to
MAX. (Thisisdueto requirement CCD.)

© 75Q termination switch
Turn this to OFF when not terminated. (Factory
setting: ON)



Overview

VIDEO OUT/DC IN/SYNC connector pin assignment

Rear panel

VIDEO OUT/DC IN/SYNC SHUT

FRIFL|
TRIG|
14

VAGC|

@ © m
ON OFF MINTAX EXT INT

750 M GAIN HDVD
Pin No. Camera sync output External Sync (HD/VD) Restart/Reset External trigger shutter
1 Ground Ground Ground Ground
2 +12 V DC +12V DC +12V DC +12V DC
3 Video output (Ground) Video output (Ground) Video output (Ground) Video output (Ground)
4 Video output (Signal) Video output (Signal) Video output (Signal) Video output (Signal)
5 HD output (Ground) HD input (Ground) HD input (Ground) HD input (Ground)
6 HD output (Signal) HD input (Signal) HD input (Signal) HD input (Signal)
7 VD output (Signal) VD input (Signal) Reset (Signal) VD input (Signal)
8 R J— R J—
9 R J— R J—
10 — — — WEN output (Signal)
11 — — — Trigger pulse input (Signal)
12 VD output (Ground) VD input (Ground) Reset (Ground) VD input (Ground)

Factory setting mode of rear panel

(7 A\
VIDEO OUT/DC IN/SYNC
= SHUT
 —
= ]_‘
% -FR/FL o
=}TRIG
=7
—1—
/AGC
ON OFF MIN MAX EXT|INT
L 750 M GAIN HD/VD )
Number Switch name Factory-setting mode
Shutter speed (bits 1-4) OFF
Potential accumulation mode (bit 5) FRAME
1) Shutter speed/ Restart reset/External trigger shutter Normal
Mode setting DIP switch | mode switch (bits 6-8)
y compensation ON/OFF switch (bit 9) OFF
GAIN switch (bit 0) MGC
(2] HD/VD signal input/output switch EXT
(3] Manual GAIN (M GAIN) control knob twelve o’clock position*
(4] 75 Q termination switch ON

*

When the GAIN switchisset to “MGC” (Manual), you can change the gain level in arange from 0 to 18 dB.




Mode Setting

Specifications of the Input/Output

Input Phase Specifications of
the External HD/VD

Specifications of the Trigger
Pulse

43' 200

EVEN,
External Non Interlace 100 ¢ 200
VD

OoDD _‘
External HD I—I 455 (450 155 45

(): CCIR
Unit: Clock

1Clk=69.84 nsec (EIA)
70.48 nsec (CCIR)

..... 4t05.0V

2 usec
to
1/4 sec

Oto1.0V

Make sure that the external HD/V D phases against the
standard central phase are as shown in the figure
above. Invalid signal input may cause an error in the
internal reset.
When you restart/reset the camera or operate the
camera by inputting an external trigger shutter pulse,
the Vsync signal for theimageis output 1 H later from
the externa VD.
Normal:
HD/VD continuous (EIA/CCIR freguencies:
Maintained. Timing: See the above figure.)
Restart/Reset and /External trigger shutter
HD continuous/VD (Reset): Any timing if the phase
with HD iswithin the above range.

Specifications of the WEN
Output

250 H(EIA)
293 H(CCIR)

The amplitude level isthe typical value when
terminated with 10 kQ.

* Input impedance; 10 kQ or more.

* The voltage and pulse width used are measured at pin
11 of a 12-pin multi-connector on the rear panel.

« If you set the trigger pulse with the DIP switches, use
the 100 usto 1/4 sec pulse width.

Setting the exter nal shutter speed with thetrigger
pulse width

Set all DIP switches (1 to 4 on the rear panel) to O.

Y ou can obtain an arbitrary shutter speed by setting the
trigger pulse width to the range of 2 usec to 250 msec.

Mode 1 (Non-reset mode) Mode 2 (Reset mode)

10 10
2] 2]
k]m | k|
4O m |
5] 5]
s 61 ]
73 0]
s s
9] o]
o] o]

Exposure time = Trigger pulse width + 97 usec (EIA)
Trigger pulse width + 120 usec (CCIR)

» The DIP switch 5 position is optional. (Thefield
setting is recommended.) The field setting can obtain
asensitivity that istwice that of the frame setting.

» Animage is not output correctly when the next trigger
isinput before the image for the previoustrigger is
output.



Mode Setting

Normal Shutter

This mode provides continuous video output with the
electronic shutter selected by switches to capture a
high-speed moving object clearly.

Setting of the Normal Shutter

Using the DIP switches on therear panel

Shutter
OFF 1/125 1/250 1/500 1/1000
10 1.0 101 1.0 101
20 ] 2] 2O 2O 2]
3] 3] 3] 3] 3O
40 407 407 407 407
501 ] 500 ] 500 ] 500 ] 500 ]
61 | 61 | 61 ] 61 ] 61 ]
7] 7O 70 0] 70
8] 8] s} s} 8]
o1 ] o1 ] o1 ] o1 ] 91 ]
o] o] ol ol o
1/10000 .

Flickerless*

1/2000 1/4000 1(/5&)0 (EIA: 1/100
(CCIR) CCIR: 1/120)

13 107 1003 1]
2] 2O 2O 2]
3O 3CO 3CO < m
40 401 40 40O
500 ] 500 ] 500 ] 500 ]
61 ] 61 ] 61 ] 61 ]
70 70 70 0]
81 ] 8] 8] 8]
o1 ] o] 9] o]
o] o] o] o]

(Unit: second)

* |If you set the mode to flickerless, the positions of DIP switches 1 to 3 are
optional.

* The positions of DIP switches 6 and 7 are optional.

» The DIP switch 5 position is optional. (Thefield
setting is recommended.) The field setting can obtain
asensitivity that istwice that of the frame setting.

External Trigger Shutter

By inputting an external trigger pulse, the camerais
able to capture fast-moving objects clearly.

Set DIP switches 6, 7, and 8 on the rear panel to Mode
1 or Mode 2 (See the table below).

When you set the trigger pulse width to 1/3 of a second
or more, the output signal changes to the normal
VIDEO signal.

There are two modes for timing in which avideo
signal is obtained.
* Mode 1 (Non-reset mode)
In this mode, a video signa synchronized with aVD
signal is output after atrigger pulseisinput.
— A video signal is synchronized with the external
VD signal when an external HD/VD signal isinput.
— A video signal is synchronized with an internal VD
signal when no external HD/VD signal isinput.
* Mode 2 (Reset mode)
In this mode, an internal VD isreset, then an interna
video signal is output after trigger pulse input after a
certain period of time.
For details of each timing chart, see pages 13 to 20.

Setting of the External Trigger
Shutter

Y ou can set the shutter speed with the DIP switches or
using the trigger pulse width.
To set the shutter speed with the trigger pulse width, see
page 8.
Using the DIP switches on therear panel

Mode 1 (Non-reset mode)

1/100
(EIA)*

1/120 1125 1/250 1500
(CCIR)*
100 100 10 1L
o0 ] 20 24 20
3O 300 3O} 301
a0 400 401 4007
50T | 501 500 500
60T 601 Ju 601
7O 700 70 s
L0 | O | sLO | sLO
oL ] o] 9] Jul
o] o] o] y=s
1/10000
1/1000 1/2000 1/4000 1(/58?))0
(CCIR)
10 1.0 100 1t
o1 20 2[d 200
3 O 3O (O 3L O
A0 400 401 40 ]
501 500 5001 500 ]
601 601 u 601
R gilin| 73 7.0
I [ O sL 0 sL 0
ol oI ] o] o1}
oL ] oI ] od ] o]

(Unit: second) 9



Mode 2 (Reset mode)

1/100
EIA)*
(1/12)0 1/125 1/250 1/500
(CCIR)*
10 103 101 103
20} 2] 2O 20
3O 3] 3] 3]
4 407 407 4O
507 5] 5] 5]
6] 61 6] 6]
0] 0] 0] 0]
s O s O | s O
o] o] 9] o]
o] o] o’ o’
1/10000
1/1000 1/2000 1/4000 1(/?(%)0
(CCIR)
1071 103 10071 103
20 20 2O 2O
3O 3O 3O 3O
407 407 407 407
5] 5] 5] 500
6] 60 ] 6] 61 ]
ul 0] ul 707
s O s O s s
o] o] 9O} ]
o] o] o] o]

* |f /100 (EIA) or /120 (CCIR) has been set, the positions of DIP

switches 1 to 3 are optional.

The positions of DIP switches 5, 9 and O are optional .

(Unit: second)

Mode Setting
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Mode Setting

Restart/Reset

To set Restart/Reset mode

The information on one screen can be extracted at any
time by externally inputting a restart/reset signal (HD/
VD). To enter this mode, set DIP switches 6, 7, and 8
on the rear panel of the camera as shown in the figure
below. The setting is especially effective for the
operation explained below.

Long exposure

The Restart/Reset function extends the CCD

accumulation time, resulting in a highly sensitive Some white spots may appear after along exposure.

image. This function is effective when you cannot gain
satisfactory sensitivity under normal operating
conditions, or when you want to observe a moving
object. Extend the VD interval (T) period between
external VD pulses.

Sample input timing chart 1

EXTHD Continuous signal: 15.734 kHz (XC-ES50L) Allowable frequency value +1%,
15.625 kHz (XC-ES50LCE) Allowable frequency value 1%

Four or more VD pulses are required.
T T T

EXT VD VD interval (T): 262.5 H or more (XC-ES50L) and less than 1 second (Recommended),
312.5 H or more (XC-ES50LCE) and less than 1 second (Recommended)

L L L L
Exposure time for the Odd field M

Exposure time for the Even field
Frame Accumulation (Factory setting) \ \

Video output

|_| |_| |_| Odd image |_| Even image

Invalid image Valid frame image

< >
< L} >

Odd and even fields are determined by the phase of the EXT HD/VD signal input from the outside.

11



Mode Setting

Sample input timing chart 2

EXT HD Continuous signal: 15.734 kHz (XC-ES50L) Allowable frequency value 1%,
15.625 kHz (XC-ES50LCE) Allowable frequency value £1%

EXTVD VD interval (T): 262.5 H or more (XC-ES50L) and less than 1 second (Recommended),
312.5 H or more (XC-ES50LCE) and less than 1 second (Recommended)
Four or more VD pulses are required.
-

<

| | | | D veo | | 60

second second

Exposure time for the Odd field m
Exposure time for the Even field
Frame Accumulation (Factory setting) \ \

Video output

image

|_| |_| |_| Odd |_| Even image

-

-¢ -

Invalid image Valid frame image

Odd and even fields are determined by the phase of the EXT HD/VD signal input from the outside.
When the camera is set to Field Accumulation, images are output based on the field exsposure time of the
CCD.

Frame image output with a strobe light

The factory setting for this camerais Frame Using a strobe light and Restart/Reset mode, you can
Accumulation. The images obtained when the normal obtain bright frame images by synchronizing any
continuous shutter or trigger shutter is used are field strobe light. (vertical resolution: 485 lines).

images (vertical resolution: 243 lines).

Sample input timing chart

EXT HD Continuous signal: 15.734 kHz (XC-ES50L) Allowable frequency value +1%,
15.625 kHz (XC-ES50LCE) Allowable frequency value +1%

EXT VD VD: 1/60 sec (XC-ES50L), 1/50 sec (XC-ES50LCE)
Four or more VD pulses are required.

J U, U U

S
Strobe light i<pcv>\>i

Exposure time for the Odd field
Exposure time for the Even field

A

Frame Accumulation (Factory setting) - \* =*
| | | | odd | | Even

image image

< > >
-¢ o >

Invalid image Valid frame image

Video output

Odd and even fields are determined by the phase of the EXT HD/VD signal input from the outside.
Avoid lighting the scene during the light-emitting inhibit zone defined below. (The field is transferred to the
storage area of the CCD, so it can be read out.)

For best performance, it is recommended that you do not flash between VD and VD + 10 H (XC-ES50L)/16 H
(XC-ES50LCE).

12



Mode Setting

Timing Charts

When set to Mode 1

For setting the shutter speed using the trigger pulse width

HD/VD input
OO Continuous VD input

External HD**

External VD*!
(Continuous

Mode transition state

T: T=under 10 us**

External input £ i
inhibition area xternal trigger
External trigger shutter operation | Normal operation*3 (50 ms) shutter operation
\
Tri %1 @ @ N @
rigger
J_l - Trigger pulse width*3 l_l
Exposure time (Te)*?*  j«—-] 5;(1%0(5#52 Exposure time (Te)*?

\E/)Q‘)I'—VD j:under 10 ps** 10 us or more
Video out Z_”X”X”X”&’XHXEI_”_”X]W
I Uol U U Ueoll U ° ®
WEN {
250 H (EIA)
§ 293H(CCIR)
TRG ‘
EXT-VD
T I S
EXT-VD 65 us
J‘_l ¢ [
T 10 us
*1 Thisisasignal input from outside. Make sure to *4 |If thereisafalling edge on the external VD within

*2

*3

input both HD and VD signals.

Exposure time (Te)

Te = Trigger pulse width + 97 usec (EIA)

Te = Trigger pulse width + 120 usec (CCIR)

(The effective trigger pulse width for the external
trigger shutter operation is between 2 usand 1/4 s.)

The normal operation state is chosen when the
trigger pulse width is 1/3 s or more. The trigger
falling edge restores the external trigger shutter
operation. In this case, the area between the falling
edge of atrigger pulse and the subsequent 50 ms
period is an external trigger input inhibition area.
There is no guarantee of operation for any trigger
input selected in this period.

*5

aperiod of —65 to +10 us from the falling trigger
edge (® and @ in thefigure), it is not defined
whether the image is output for the external VD
falling edge or the image is output for the next
external VD falling edge. (D in the figure shows
that the image is output for the next external VD.
(@ shows the image for the external VD.) In this
case, see WEN since output of the image and WEN
make up apair. In any other cases, theimageis
output for the external VD falling edge after the
trigger falling edge (® in the figure).

When the external trigger shutter mode changesto
the normal operation mode, one WEN signal is
output.

Animageisnot output correctly when the next trigger is
input before theimage for the previous trigger is output.

13



Mode Setting

For setting the shutter speed using the trigger pulse width

HD/VD input
O Continuous HD input/Single VD input

External trigger shutter operation

Mode transition state

External input _
inhibition area  External trigger
ormal operation 50 ms shutter operation
N | operation*? hutter operati

Trigger*?

Trigger pulse width*?

Exposure time (Te)*2
External VD**

External VD**

Exposure time
(Te)* 2

(Single VD)
T: T=10 us to 65 ms** m|n 10 us
Video out Ul§| 2 Wum “|§
. 1 1
WEN {
250 H (EIA) 250 H (EIA) 250 H (EIA)
293 H (CCIR) 293 H (CCIR) 293 H (CCIR)
*1 Thisisasignal input from outside. Make sure to *4 |nput the external VD within the period of 10 usto

*2

*3

input both HD and VD signalsin this case. Input
the signal so that the VD phase aigns with the HD
falling edge.

Exposure time (Te)

Te = Trigger pulse width + 97 usec (EIA)

Te = Trigger pulse width + 120 usec (CCIR)

(The effective trigger pulse width for the external
trigger shutter operation is between 2 usand 1/4 s))

The normal operation state is chosen when the
trigger pulse width is 1/3 s or more. (By entering a
continuous VD in this section, an image is output.)
The trigger falling edge restores the external
trigger shutter operation. In this case, the area
between the falling edge of atrigger pulse and the
subsequent 50 ms period is an external trigger
input inhibition area. There is no guarantee of
operation for any trigger input selected in this
period.

*5

65 ms after the trigger falling edge (D and @ in
the figure). There is no guarantee of operation
when any other input is selected. If aninvalid
signal isinput, the input is changed to avalid
signal and, after several V signals, normal
operation will resume.

When the external trigger shutter mode changes to
the normal operation mode, one WEN signal is
output.

Make sure that the trigger signal and the VD signa
make up a pair.

Animageis not output correctly when the next trigger
isinput before the image for the previoustrigger is
output.

14
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For setting the shutter speed using the trigger pulse width

No HD/VD input (Internal synchronization)

External trigger shutter operation

Mode transition state
External input
inhibition area External trigger
Normal operation*3 (50 ms) shutter operation

@ ® ;
Trigger*?®

®
B

Trigger pulse width*3

| Exposure  =—l Exposure 1

Internal VD** time (Te)*? time (Te)*?

T: T=10 us or more*®

Video out %Wu&mwﬂ%

WEN 2@

—LJ—u—u—u—]Jju—u—u—fz—u—u—u—u—u—u—u—u—u

Exposure time
(Te)* 2

T:|T=under 10 us*®

l_l 1

250 H (EIA)
293 H (CCIR)

*1 Thisisasignal input from outside.

*2 Exposuretime (Te)

Te = Trigger pulse width + 97 usec (EIA)

Te = Trigger pulse width + 120 usec (CCIR)

(The effective trigger pulse width for the external
trigger shutter operation is between 2 usand 1/4 s.)

*3 The normal operation state is chosen when the
trigger pulse width is 1/3 s or more. The trigger
falling edge restores the external trigger shutter
operation. In this case, the area between the falling
edge of atrigger pulse and the subsequent 50 ms
period is an external trigger input inhibition area.
There is no guarantee of operation for any triggers
input in this period.

*4 Theinterna VD signasare output aslong asthereis
no externd input and the HD/VD signa 1/O switch
ontherear panel isset to INT.

*5 Inthe external trigger operation, the imageis
output for the internal VD faling edge after the
trigger falling edge (O and @ in the figure). If the
period from the trigger falling edge to the internal
VD faling edge (T in thefigure) is under 10 us,
there may be adelay of 1 VD in the output. (® in
the figure shows that the image is output for the
next internal VD). In this case, see WEN since the
image and WEN make up apair. (Theinternal VD
falling edge and the beginning of the equivalent
pause in the V period of the SYNC have the same
phase.)

*6 When the external trigger shutter mode changes to
the normal operation mode, one WEN signal is
output.

Animage is not output correctly when the next trigger
isinput before the image for the previous trigger is
output.

15
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For setting the shutter speed using the DIP switches

HD/VD input
O Continuous VD input

External trigger shutter operation

Normal
‘ operation*3

Mode transition state

®
=

O)
E|¢ 100 us to 250 ms

L

Trigger**

I—K\
Tri

igger pulse width*3

External input )
inhibition area External trigger
(50 ms) shutter operation
®
]

D— Exposure time (Te)*?2 Exposure time (Te)“l
External HD**

(T

Exposure time
(Te)* 2

External VD** 1 U L ¢ L |_|_ZZ—|_|
(Continuous <——H <_>"|
VD) T: T=under 10 ms** T: T=10 ms or more** T: T=10 ms or
more*4
Video out —LI—LIJ%U—U%Uﬁ?—UJXL Uzll_eﬁl_—u%
WEN & (¢
250 H (EIA) 250 H (EIA)
293 H (CCIR) 293 H (CCIR)
*1 Thisisasignal input from outside. The continuous *4 Animage is output when an external VD signal

*2

*3

VD frequency isone field. Make sure you input
HD and VD at the sametime.

The exposure time (Te) is determined by the
setting of the DIP switches.
For details, see Page 9.

The normal operation state is chosen when the
trigger pulse width is 1/3 sor more. The trigger
falling edge restores the external trigger shutter
operation. In this case, the area between the falling
edge of atrigger pulse and the subsequent 50 ms
period is an external trigger input inhibition area.
Thereis no guarantee of operation for any triggers
input in this period.

falls 10 ms or more after atrigger pulse rises (@
and @ in thefigure). If the period from the trigger
rising edge to the external VD falling edge (T in
the figure) is under 10 ms, there may be adelay of
1 VD in the output. (D in the figure shows that the
image is output for the next external VD). In this
case, see WEN since the image and WEN make up

apair.

Animage is not output correctly when the next trigger
isinput before the image for the previous trigger is

output.

16



Mode Setting

For setting the shutter speed using the DIP switches

HD/VD input
O Continuous HD input/Single VD input

Mode transition state

External input
. . . inhibition area  External trigger
External trigger shutter operation ‘ Normal operation*3 (50 ms) shutter operation
@ | ®
Trigger*?® *E|+ 100 us to 250 ms —|
Trigger pulse width*®
-~ Exposure time (Te)*? ggerp .| Exposure time

External HD** Zi

(Te)* 2

External VD*?

(Single VD) 0
T: T=10 ms to 75 ms** min.10 ms
Video out g % W\J&
Ua T &(@
WEN 2 [
250 H (EIA) 250 H (EIA)
293 H (CCIR) 293 H (CCIR)

*1

*2

*3

Thisisasignal input from outside. Make sure to
input both HD and VD signalsin this case. Input
the signal so that the VD phase aligns with the HD
faling edge.

The exposure time (Te) is determined by the
setting of the DIP switches.
For details, see Page 9.

The normal operation state is chosen when the
trigger pulse width is 1/3 s or more. (By entering a
continuous VD in this section, an image is output.)
The trigger falling edge restores the externa
trigger shutter operation. In this case, the area
between the falling edge of atrigger pulse and the
subsequent 50 ms period is an external trigger
input inhibition area. Thereis no guarantee of
operation for any triggers input in this period.

*4 Input the external VD within the period of 10 msto
75 ms after the trigger rising edge (O and @ in
the figure). There is no guarantee of operation
when any other input is selected. If aninvalid
signal isinput, the input is changed to avalid
signal, and after several V signals, normal
operation will resume.

Make sure that the trigger signal and the VD signal
make up a pair.

Animageis not output correctly when the next trigger
isinput before the image for the previous trigger is
output.
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Mode Setting

For setting the shutter speed using the DIP switches

No HD/VD input (Internal synchronization)

Mode transition state

External input )
. ] Normal inhibition area External trigger
External trigger shutter operation ‘ operation*3 (50 ms) shutter operation
\
0) ® — ®
i - 100 us to 250 ms
Trigger** 1004 | Trigger pulse width*? )
<—4Exposure time (Te)*2<—4Exposure time (Te)*2 ! - Exposure time
(Te)*Z
Internal VD** * L I L & L |_|—ZZ—|_| j
T: T=under 10 ms*5 T: T=10 ms or more*s T: T=10 ms or
more*®
Video out —U—UJZU—UzUﬁZ =< UXLU_QQ o rz
@ ® ®
WEN & ¢
250 H (EIA) 250 H (EIA)
293 H (CCIR) 293 H (CCIR)

*1

*2

*3

*4

Thisisasignal input from outside.

The exposure time (Te) is determined by the
setting of the DIP switches.
For details, see Page 9.

The normal operation state is chosen when the
trigger pulse width is 1/3 s or more. The trigger
falling edge restores the external trigger shutter
operation. In this case, the area between the falling
edge of atrigger pulse and the subsequent 50 ms
period is an external trigger input inhibition area.
There is no guarantee of operation for any triggers
input in this period.

Theinternal VD signals are output as long as there
is no external input and the HD/VD signal
input/output switch on the rear panel isset to INT.

*5 Animageisoutput when an internal VD signal

falls 10 ms or more after atrigger pulse rises (@
and ® in the figure). If the period from the
trigger rising edge to the internal VD falling edge
(T inthefigure) isunder 10 ms, it is not defined
whether the image is output for the internal VD
falling edge or the image is output for the next
internal VD falling edge. (D in the figure shows
that the image is output for the next internal VD).
In this case, see WEN since the image and WEN
make up a pair.

(Theinternal VD falling edge and the beginning
of the equivalent pausein the V period of the
SYNC have the same phase.)

Animageis not output correctly when the next
trigger isinput before the image for the previous
trigger is output.
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Mode Setting

When set to Mode 2

For setting the shutter speed using the trigger pulse width

Mode transition state

External input
inhibition area  External trigger
External trigger shutter operation ‘ Normal operation*? (50 ms) | shutter operation
\
Trigger* I_gk Trigger pulse width*3
-] Exposure time (Te)*?2 | o] Exposure time
(Te)*2
< = =P Ppep= P
‘—‘H s 1Hto 2 H*
WEN lHIOZH*‘|—| 2 |—| l_l_
250 H (EIA) 250 H (EIA) 250 H (EIA)
293 H (CCIR) 293 H (CCIR) 293 H (CCIR)
*1 Thisisasigna input from outside. The trigger *4 A VD signa isgenerated after 1 H to 2 H from the
input frequency must be [Trigger pulse width + 1 trigger falling edge, then the image is output
field + 2 H frequency] or more. The operation is synchronized with the VD generation.
not guaranteed for shorter frequencies. If invalid
dataisinput, normal operation is resumed several *5 When the external trigger shutter mode changes to
Vs after entering the correct data. the normal operation mode, one WEN signal is

output.
*2 Exposuretime (Te)
Te = Trigger pulse width + 97 usec (EIA)
Te = Trigger pulse width + 120 usec (CCIR)
(The effective trigger pulse width for the external
trigger shutter operation is between 2 usand 1/4 s.)

*3 The normal operation state is chosen when the
trigger pulse width is 1/3 s or more. The trigger
falling edge restores the external trigger shutter
operation. In this case, the area between the falling
edge of atrigger pulse and the subsequent 50 ms
period is an external trigger input inhibition area.
There is no guarantee of operation for any triggers
input in this period.

19



Mode Setting

For setting the shutter speed using the DIP switches

Mode transition state
External input
inhibition area External trigger

External trigger shutter operation Normal operation*3 (50 ms) | shutter operation
. * ¢
Trigger*? :E'¢ 100 us to 250 ms | Trigger pulse width*? —l
- Exposure time (Te)*?2 w ‘?Xp’(isure fime
(Te)*Z
Video out = IZ
‘ I
T*4 T*4

WEN 2 -

250 H (EIA)

293 H (CCIR)

*1 Thisisasigna input from outside. The trigger *4 Theimageis output at the shortest timing from the

*2

*3

input frequency must be [Shutter speed (DIP
switches) + 1 field + 2 H frequency] or more. If
invalid datais input, normal operation is resumed
several Vs after entering the correct data.

The exposure time (Te) is determined by the
setting of the DIP switches.
For details, see Page 10.

The normal operation state is chosen when the
trigger pulse width is 1/3 s or more. Thetrigger
falling edge restores the external trigger shutter
operation. In this case, the area between the falling
edge of atrigger pulse and the subsequent 50 ms
period is an external trigger input inhibition area.
Thereis no guarantee of operation for any triggers
input in this period.

trigger rising edge according to the DIP switch
setting.
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Specifications

Image pickup device
1/2type interline transfer CCD
Number of effective pixels
XC-ES50L: 768 (H) x 494 (V)
XC-ES50LCE: 752 (H) x 582 (V)

Cell size XC-ES50L: 8.4 (H) x 9.8 (V) um
XC-ES50L CE: 8.6 (H) x 8.3 (V) um
Chipsize XC-ES50L: 7.95 (H) x 6.45 (V) mm

XC-ESB0LCE: 7.95 (H) x 6.45 (V) mm
CCD horizontal driving frequency
XC-ES50L: 14.318 MHz
XC-ESB0LCE: 14.187 MHz
CCD vertical driving frequency
XC-ESB0L: 15.734 kHz + 1%
XC-ES50LCE: 15.625 kHz + 1%

Signal system  XC-ES50L: EIA
XC-ES50LCE: CCIR

Lens mount C-mount

Flange back 17.526 mm (%*/32 inches)

Synchronization system

Internal/External
(Selected automatically)
External synchronization input/output

HD/VD (2to 5 Vp-p)

* Automatically selected according
to the existence of an input signal
when the selection switch on the
rear panel has been set to EXT.

Allowable frequency deviation of external
synchronization

+1% (in horizontal synchronous

frequency)
Jitter Within £50 nsec
Scanning system
XC-ES50L: 525 lines
XC-ESB0LCE: 625 lines
2:1 interlace/noninterlace
(automatically switched according to

input signal)

Appendix

Horizontal resolution
XC-ES50L: 570 TV lines
XC-ESB0LCE: 560 TV lines
60 dB
AGC/Manual
(Can be selected using the DIP
switch on the rear panel)
Gamma compensation
ON/OFF
(Can be selected using the
DIP switch on the rear panel)
Electronic shutter XC-ES50L: 1/100 to 1/10,000
second
XC-ES50LCE: 1/120 to /10,000
second
External trigger shutter
XC-ESB0L: 1/4 to 1/10,000 second
XC-ES50LCE: 1/4 to 1/8,000
second
* Can be changed using the trigger
pulse width or set using the DIP
switches on the rear panel.
Power requirement
DC+12V (+9.0V to 16 V)
Power consumption
16 W
Operating temperature
—5°Cto+45°C (23 °F to 113 °F)
Storage temperature
—20°Cto +60 °C (-4 °F to 140 °F)
Performance assurance temperature
0°Cto+30°C (32 °Fto 86 °F)
Operating humidity
20 to 80% (Non-condensing)
Storage humidity
20 to 95% (Non-condensing)
Vibration resistance
10G
(For 20 minutesin the X,Y and Z
directions at 20 to 200 Hz)
Shock resistance 70 G

SIN ratio
GAIN
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Outside dimensions

29 (W) x 42.5 (H) x 43.8 (D) mm
(2316 (W) x 116 (H) x 134 (D)
inches)

1109 (4 02)

UL 1492, FCC Class B Digital
Device, CE (61326/97+A1/98),

ASA251.1+AS4252.1

Other Restart/Reset function

Frame or field accumulation can be

selected.

New EIAJ compliance 12-pin
connector pin assignment
External trigger shutter

Lens mount cap (1)

Operating Instructions (1)

Weight
Standards

Accessories

Appendix

Dimensions

XC-ES50L/ES50LCE

Top
16 +0.2 (5/8) ,_ 20.8 (13/16)
8 (516

e
Hed

Side

15 +0.3 36.6 (1 7/16)

(19132) 28.8:03(1s) 7.8
[(5116)

12 0.1
(15/32)

4-M3 deep 5

ccp |

XC-ESS50L |

30 (1 3/16)

52.5 +0.2 (2 1/16)

d
55
(7/32)

[16.5 +0.2 (21/32)

29 0.2 (1 5/32)

CCD side

29 10.2 (1 5/32)

Unit: mm (inches)

Spectral Sensitivity
Characteristics
(Typical Value)

XC-ES50L/ES50LCE

Relative Response

1.00
0.90 / B
0.80 / \
0.70 / \
0.60
0.50 \
0.40

\

0.30
\
0.20
\

0.10
0.00

400 500 600 700 800 900 1000
Wave Length (nm)

The lens characteristics and light source characteristics
are excluded.
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Appendix

CCD Output Waveform Timing Chart

XC-ES50L

Horizontal Output Waveform Timing Chart

HD
91 (6.36_|_ZZ I_

us)

40, 77 22 3. 15 B 752
cco \ i\
output /{ /( i_
signal
1\ i
— | |-— Effective total pixels 768
I -l ol +
69.8 ns Dummy L Optical black
bits portion
Horizontal transfer stop period

Optical black portion

Camera video Horizontal blanking period (11.0 ps) 7] Output video period
output signal M)
(Typical value) Lé L
21 HSYNC 67 (4.68 s) - 752 (52.5 is) -
(L47ps) 70
(4.89 pis)

One horizontal scanning period (1 H) 910 (63.56 us)

* Vaues without units indicate the clock counts.
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Appendix

Vertical Output Waveform Timing Chart (2:1 interlaced frame accumulation)

VD

CCD
output
signal

Camera
video
output
signal

Odd field (262.5 H)

Even field (262.5 H)

)2

9H 2535H 9H 2535H
B S B
g 13579 )| 888 2468 \ ggie
I I > > | > !\‘ gl e | >

1 8 6 4 2425 2 8 6 35 2425

\
Empty
transfer

\
Empty
transfer

Optica\l\black portion

[TTTTI((TTTTIT]

Optical black portion

))
[TTTTI(ITITITT]
W

Vertical blanking
period (20 H)

* The transfer stop period isincluded in the dummy bits.

Vertical blanking
period (20 H)

Vertical Output Waveform Timing Chart (2:1 interlaced field accumulation)

VD

CCD
output
signal

Camera
video
output
signal

Odd field (262.5 H)

Even field (262.5 H)

L

A
Y
A

Vertical blanking
period (20 H)

* The transfer stop period isincluded in the dummy bits.

9H 2535H anp OH 2535H M:b
OO 00 © |
coon O W
+F+ ++ |+
N A O BB D Pwoa~N B DI
P4+ 4+ + QOO + + + + ©©O|[©
W U1~ © \ [ RS NRO© \ ON|~
| AEE B B |\ | AH B B |\
o gl gl o o ol gl o o
1 8 6 4 2425 1 8 6 35 2425
\ \
Empty Empty
transfer transfer
Optical black portion Optical black portion
[TTTTITTTTT] [TTTTTRPATTTITT]

Vertical blanking
period (20 H)
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Appendix

XC-ES50LCE

Horizontal Output Waveform Timing Chart

HD
o |
(6.91 ps)

40‘A 91 p 22 3 » 15 _ 736 _
ccb \\ \\
I I
signal \\ \\
e Effective total pixels 752

70.5 ns Dummy '\ Optical black
bits portion
Horizontal transfer stop period

Optical black portion

Horizontal blanking period (12.1 pus) Output video period
Camera video
output signal
(Typical value) L%
21 HSYNC 81 (5.71 pis) 736 (51.9 ps)
(148us) 70
(493 s)

One horizontal scanning period (1 H) 908 (64.0 us)

* Vaues without units indicate the clock counts.
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Appendix

Vertical Output Waveform Timing Chart (2:1 interlaced frame accumulation)

Odd field (312.5 H) Even field (312.5 H)
VD 2
= ¢
75H 305 H 7.5H 305 H
(346} ol
cco 13579 \\ L] 2468 \\ 33
Sighal h‘“H I [ .
signal
1| 1|
T T R - ‘ e
1 1;1 6 35 287.5 2 14 6 3 287.5
Empty Em\pty
transfer transfer
Camera Optical black portion Optical black portion
video “ 3\
output [TTTTT{ATTTIT] [TTTTVATTTT] [ 1]
signal
Vertical blanking Vertical blanking
period (25 H) period (25 H)

* The transfer stop period is included in the dummy bits.

Vertical Output Waveform Timing Chart (2:1 interlaced field accumulation)

Odd field (312.5 H) Even field (312.5 H)
VD _|
- L
75H 305 H ol 75H 305 H m'm
& o *x
*F P
N B O o ool PWoIN (1)
P+ 4+ \ ~ |0 + + + + \ o ™
wOoI~N© OR[N N B O 0 O N
CCD
Sgnal h**H ( | "
signal \ "
T - i ~ "
1 1<1 6 3.5 287.5 1 lt\l 6 3 287.5
Empty Empty
transfer transfer
Qamera Optical black portion Optical black portion
video
output [TTTTTATTTTT] [TTTTT/ITTT]
signal \\
Vertical blanking Vertical blanking
period (25 H) period (25 H)

* The transfer stop period is included in the dummy bits.
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Appendix

Sony reserves the right to change specifications of the products and discontinue products without notice.

Technical information contained herein is for reference only and does not convey any license by any implication or
otherwise under any intellectual property right or other right of Sony or third parties.

Sony cannot assume responsibility for any right infringements arising out of the use of thisinformation.
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