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Step 2: Coupling noise elimination adjustment

® Setting
Lens iris Close it with the lens cap
Trigger TP4(HD)/MB-136 board
Measuring instrument Oscilloscope
® Adjustment procedure
Test Point/PR-89 board Adj. Point Spec.

TP2(GND:TPI)

OCV1/SH-27 board

A shall be minimized.

O CV1/SH-27 board
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Step 3: SET UP adjustment

e Setting

Lens iris

Close it with the lens cap

Measuring
instrument

Waveform monitor
{(WFM)

® Preparation

1. Solder parts A, D, and F, and remove the solder from parts B, C, and E.

PR-89 BOARD(Component Side)

2. Set ORV4,0RV11/PR-89 on the PR-89 board to the mechanical center.
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G (Continued to next page)
3-6 XC-77 (UC)



¢ Adjustment procedure

Test Point

Adj. Point

Spec.

VIDEO OUT terminal

ORV5/PR-89 board

A=8.0 + 0.5 IRE
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Step 4: SYNC adjustment

e Setting

Measuring instrument | Waveform monitor (WFM)

e Adjustment procedure

Test Point Adj. Point Spec.

VIDEO OUT terminal |@RV7/PR-89 board A=40 = 10 IRE

Fix AGC RV4 @ @RVB
™1
Q0% rm D @
i
&1 I oB2 D?O'

‘oaa D3Q!

D4o!

I} : @ =
) D60,

RV9 D70

£2

Q@ © ©

ro © @

O O O
e
S

9 o o

ro o o

’LO o O

RVG
@TP3 RV’(O

PR—89 BOARD (Component Side )

3-8 XC-77 (UC)



Step 5: GAIN adjustment

e Setting

Object Grayscale chart

Measuring
instrument

Oscilloscope and wave-
form monitor

e Preparation

1. Solder parts A and C and remove the solder from parts B and D as shown in the figure.

PR-89 BOARD(Component Side)

* Adjustment procedure

1. Lens iris = Close it with the lens cap
2. Test point: VIDEO OUT terminal
Adj. Point: @RV 11/PR89 board
Spec.: A= 7.0 = 0.5 IRE

3. Shoot the grayscale chart, and place the camera
so that the chart frame touches the underscanned
picture frame on the monitor screen.
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{} (Continued to next page)
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4. Test Point: TP2 (GND:TP1)/PR-89 board
Trigger: TP4{HD)/MB-136 board
Adj point: Lens iris
Spec.: B = 350 £ 10 mV

PR-89 board
Ve O ntik

O

SG-119 board
TP4(HD)/MB-37 board

c =}

coeo AN

5. Test/Point: VIDEO OUT terminal
Adj. Point: @RV 2/PR-89 board

Spec.: C=100 + 5 IRE FIXD:]AGC RV4 @ @RVB
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Step 6: AGC adjustment

® Setting

Obiect

Grayscale chart

Measuring
instrument

Oscilloscope and wave-
form monitor

¢ Preparation

Solder part B and remove the solder from part A as shown in the figure.

PR-89 BOARD({Component Side)

¢ Adjustment procedure

3. Test Point: VIDEO OUT terminal
Adj. Point: @RV 8/PR-89 board
Spec.: B=100 + 5 IRE

1. Shoot the grayscale chart, and place the camera
so that the picture frame of the chart touches the
underscanned picture frame on the monitor screen.

2. Test Point: TP2 (GND:TP1)/PR-89 board
Trigger: TP4(HD)/MB-136 board
Adj. Point: Lens iris
Spec.: A=350 = 10 mV

Monitor screen
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Step 7: White clip adjustment 1

e Setting

Object Grayscale chart

Measuring
instrument

Waveform monitor (WFM)

® Preparation

Solder part A and remove the solder from part B as shown in the figure.

PR-89 BOARD(Component Side)

* Adjustment procedure

1. Shoot the grayscale chart, and place the camera
so that the picture frame of the camera touches
the underscanned picture frame on the monitor

screen.
2. Test Point: VIDEO OUT terminal
Adj. Point: ®RV4/PR-89 board
Adjustment: Open the lens iris, and adjust so that
the VIDEO OUT waveform clips at
115 £+ 2 IRE.

115 = 2 IRE
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3-12

XC-77 (UC)




Step 8: Gamma adjustment

e Setting

Object

Measuring

Grayscale chart .
instrument

Oscilloscope and wave-
form monitor

® Preparation

[Front view]

FH

PR-89 BOARD{Component Side)

2. Set@®RV6/PR-89 on the PR-89 board to the mechanical center.

1. Solder parts B and D and remove the solder from parts A and C as shown in the figure.

[Top view]
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* Adjustment procedure

1. Shoot the grayscale chart, and place the camera so that
the chart frame touches the underscanned picture frame

z
g
s
z
3
-
T
D)

on the monitor screen.

Test Point/PR-89 board

Adj. Point

Spec.

TP2(GND:TPI)

Lens iris

A=350 £ 10mV

Test Point

Adj. Point

Spec.

VIDEO OUT terminal

ORV3/PR-89 board

B=100 + 5 IRE

Monitor screen

1]
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Step 9: White clip adjustment 2

® Setting

Object Grayscale chart

Measuring
instrument

Waveform monitor (WFM)

* Adjustment procedure

1. Shoot the grayscale chart, and place the camera
so that the chart frame touches the underscanned
picture frame on the monitor screén.

2. Test Point: VIDEO OUT terminal
Adj. Point: @ RV6/PR-89 board
Adjustment: Open the lens iris and adjust so that

the VIDEO OUT waveform clips at
115 £ 2 IRE .

116 = 2 IRE

Monitor screen
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Step 10: GAIN LIMIT adjustment

® Setting

Measuring Oscilloscope and wave-

Object White window chart . .
instrument form monitor

® Preparation

1. Solder parts A, C and E and remove the solder from parts B, D, and F as shown in the figure.

E F
PR-89 BOARD(Component Side)

® Adjustment procedure

1. Shoot the white window chart as shown in the
figure at right.

2. Test Point: TP2 (GND:TP1)/PR-88 board
Trigger: TP4(HD)/MB-136 board
Adj. Point: Lens iris
Spec.: A=50 =+ 10 mV

Monitor screen
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D401
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060

If the specification cannot be satisfied: V5 P70,

* When the pattern box is PTB-100: BBO‘, l‘:1!i"2:] 80!

Adjust the luminance control on the pattern box 890 [ pso!

so that the specification is satisfied. mo ! R N 0100:

. 1

* When the pattern box is PTB-500: O3 RV'[OL_ Rve [

Put an ND-4 filter that meets the specification

of the lens over the lens, and make readjustment. PR-89 BOARD  (Component Side)

* When a 100-W bulb is used:
Adjust the variable voltage transformer so that
the specification is satisfied.
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3. Teét/Point: VIDEO OUT terminal
Adj. Point: @RV 1/PR-89 board
Spec.: B=100 + 10 IRE
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Step 11: Setting after adjustment

e Setting

Solder part A and remove the solder from part B as shown in the figure.

PR-89 BOARD(Component Side)

XC-77 (UC)
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The material contained in this manual consists of information that is the property
of Sony Corporation and is intended solely for use by the purchasers of the
equipment described in this. manual.

Sony Corporation expressly prohibits the duplication of any portion of this manual
or the use thereof for any purpose other than the operation or maintenance of the
equipment described in this manual without the express written permission of Sony
Corporation.

Le matériel contenu dans ce manuel consiste en informations qui sont la propriété
de Sony Corporation et sont destinées exclusivement & I'usage des acquéreurs de
I’équipement décrit dans ce manuel.
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MPONENT WARNING

Components identified by shading and A marked on the
schematic diagrams and parts list are critical to safe operation.
Replace these components with SONY parts whose part num-
bers appear as shown in this manual or in supplements pub-
lished by SONY.
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SECTION 1
OPERATION

1-1. FEATURES

The XC-77/77CE is a monochrome video camera moduie
which uses a solid state image sensor — the CCD
(Charge Coupled Device).

High quality image

High quality, fine image is made possible by a large
number of picture elements, as much as 768x493 for
XC-77 and 753x581 for XC-77CE.

The XC-77CE’s picture elements are equally arrayed in
vertical and horizontal directions, and allow easy ad-
dressing. This makes XC-77CE most suitable for image
processing systems which require highly accurate ad-
dressing.

Adaptability to diversified signal processing

Gain can be internally selected either the AGC (Auto-
matic Gain Control) or Fixed, and the y (gamma) can be
set either to the compensation mode or to the fixed (1)
mode.

The accumulation mode of the electrical charge can be
internally changed from the frame accumulation to the
field accumulation. This enables the non-interlace mode
sensitivity to be elevated up to the equivalent level to the
sensitivity of the interlace mode by entering signals into
the external sync input for the setting of the non-
interlace mode.

Three types of external sync signals

Synchronization with other cameras is possible by

entering the three types of signals from the external

sync signal generator. The capture range is set as wide
as +1% of the horizontal frequency.

HD, VD signals: external synchronization is applied in
accordance with the system, either the interlace or
non-interlace system, which is automatically iden-
tified by the HD, VD signals.

VBS (Video, Burst, Sync) signal: the camera module is
synchronized with the VBS signal (BB signal or com-
posite sync signal.) (The sync system, whether by
HD/VD signal or VBS signal, is automatically selected
depending on the input signal.)

Reset pulse: this is used to set the timing for the read-
out of register contents at an arbitrary moment.

Internal sync signal output

Clock signals are constantly output. HD signal and field
index signal can be output to the 12P connector by alter-
ing the internal wiring.

Solid body

The body consists of aluminum diecast and steel sheet.
On the bottom are 2 screw holes (reference holes) which
can be used to keep deviation of the optical axis at a
minimum.

Compatibility with XC-37 series

XC-77/77CE has common types of VIDEO QUT connector
and 12-pin muiti-connector pin assignment with the
XC-37 series, as well as having identical cross section
external dimensions, and can replace the XC-37 series
camera module.

Long life and high stability

Precise image geometry

- Low lag and little image sticking

High resistance to vibration and mechanical shock
Quick start-up
Shooting in a strong magnetic field

Low power consumption ’(2.2W)

1-1(E)



1-2. COMPOSITION

The CCD video camera module system consists of the
following optional products which can be purchased
separately.

Camera cables
CCXC-12P02 (2m)
CCXC-12P05 (5m)
CCXC-12P10 (10m)
CCXC-12P25 (25m)

XC-77[77CE CCD video camera module

VCL-16Y-M standard lens
This is a standard lens of f = 16 mm, F1.4. The iris and
tocus are adjusted manually.

JB-77 Junction box

This is attached to the camera module using the CCXC-
12P02/12P05/12P10/12P25 camera cable and will supply
power, transmit video signals, and exchange external
sync signals.

PC-XC04 4-pin connector

This is used to attach the lens cord of the auto iris lens
to the LENS connector on the XC-77/77CE video camera
module.

XC-77/77CE CCD video
camera moduie

JB-77 junction box

PC-XC12 12-pin connector

VCL-16Y-M standard lens

PG-XC04 4-pin connector

PC-XC12 12-pin connector

This connector is prepared for system-up, and used to
connect to the DC IN/SSYNC connector of the camera
module.

VCT-37 tripod attachment
To attach the video camera module to a tripod, use this
tripod attachment.

CCXC-12P02 (2m), 12P05 (5m), 12P10 (10m) and 12P25
{(25m) camera cables

These cables can be attached to the 12-pin DC IN/SYNC
connector on the rear of the camera module to supply
power, transmit video signals and exchange sync
signals.

1-2(E)



1-3. PARTS LOCATION, FUNCTION AND OPERATION
1-3-1. XC-77/77CE CCD VIDEO CAMERA MODULE

Front Rear

Lens mount 0 Lens connector 9 DC IN/SYNG

(C-mount) (4-pin) connector (12-pir
Lens mount (C-mount) 9 VIDEO OUT connector (BNC connector)
Attach a C-mount lens, such as the VCL-16Y-M standard
lens, or a piece of optical equipment.

© LENS connector (4-pin)

Note When the plug of an auto iris lens is connected to this
Projection of the lens or other piece of optical equip- copnector, the iris of the lens can automatically be
ment must be less than 7 mm from the lens mount. adjusted.

The pin configuration of this connector is shown in the
diagram below.

Lens mount face

Less than 7 mm I%—{ o)

4 1
v O O
. 3 2
O O

Pin No. Signal

1 +12V

2 Ground

3 —

4 Video signal

1-3(E)



QDC IN/SYNC (DC power input/sync) connector (12-pin)
Connect a CCXC-12P02, CCXC-12P05, CCXC-12P10 or
CCXC-12P25 camera cable to this connector to supply
power (12 V DC) from an external power source and out-
put the video signal from the video camera module. When
a sync signal generater is connected to supply the sync
signal (VBS, VS, BS or HD/VD), the camera module can be
operated on external sync signals.

The pin configuration of this connector is shown in the
diagram below.

Signal External Sync mode Camera Sync
Pin No. - HD, VD VBS/VS RESTART RESET output
1 Ground Ground Ground Ground
2 +12V +12V +12V +12V
3 Video output Video output Video output Video output
(ground) {ground) (ground) (ground)
4 Video output Video output Video output Video output
(signal) (signal) (signal) (signal)
5 HD input _ HD input HD output
(ground) (ground) (ground)
6 HD input _ HD input HD output*®
(signal) (signal) (signal)
7 VD input VBS input RESET PULSE FIELD INDEX*
(signal) (signal) (signal) output (signal)
8 _ - _ CLOCK output
(ground)
9 - _ _ CLOCK output
(signal)
10 Ground Ground) — Ground
11 +12V +12V — +12V
12 VD input VBS input RESET PULSE FIELD INDEX
(ground) (ground) (ground) output (ground)

e VIDEO OUT (output) connector (BNC connector)

The video signal from the video camera module is output
from this connector. This connector can be used only
when a CCXC-12P02 camera cable is connected to the
DC IN/SYNC connector and the video output of the 12-pin
connector of the CCXG-12P02 cabie is not terminated
with 75 ohms.

st is necessary to modify connections of the circuits in side the
camera in order to output the HD and FIELD INDEX signals.
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Bottom 1-3-2. VCT-37 TRIPOD ATTACHMENT

Reference The screws must also be in accordance with the foliow-
holes ing specifications.

ISO standard: £ = 4.5 mm=+0.2 mm ' % ?

ASA standard: £ = 0.197 inches

How to attach the tripod attacbhment to the video camera
module.

Reference holes

These are screw holes cut with high precision to affix the
camera module. Affixing the module according to these
reference holes keeps deviation of the optical axis at a
minimum.

For details on dimensions, refer to the service manual.

Use screws which are less than 4 mm (/16 inches) long to
attach the tripod attachment. If the screw being used is
too long, the circuit boards inside the video camera
module may be damaged.
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1-3-3. JB-77 JUNCTION BOX

Front

@ Pilot lamp

© CAMERA connector

OPiIot Lamp
Lights up when 12 V DC is input.

9 CAMERA connector (12-pin)
Connect a CCXC-12P02/12P05/12P10 or CCXC-12P25
camera cable to this connector to supply power (12 V DC)
from an external power source and external sync signals
from an external sync system and input the video signal
from the video camera module.

9 VIDEO OUT (output) connector (BNC connector)

The video signal from the video camera module is output
from this connector when connected to a video monitor
or VTR etc.

0 CLOCK OUT (internal sync signal output) connector
Clock signal is output through this connector for the in-
dependent use of the camera module.

9 VIDEO OUT connector

Q CLOCK OUT connector

9 VD IN connector

O HD IN connector

QVD IN connector (BNC connector)

Connect the sync signal generator to input the VD signal

or the VBS signal. This enables the camera module to be

operated on external sync signals.

eWhen receiving VD signals, input HD signals to the HD
connector. :

»When receiving VBS signals, do not input HD signals to
the HD connector.

For the independent use of the camera module, the field

index signal (FLD, VD or composite sync signal) can be

output by changing the camera’s internal wiring.

G HD IN connector

Connect the sync signal generator to input the HD signal.
Combining it with the VD signal input from VD IN connec-
tor enables the camera module to be operated on exter-
nal sync signals.

For the independent use of the camera module, the HD

signal can be output by changing the camera’s internal
wiring.

1-6(E)



Rear

DC IN (input) 12 V connector

DC 12 V power is received through this connector. When
connecting a multiple number of cameras, connect other
JB-77 to the empty connectors. Power can be supplied to
all JB-77 connected from an external power source.

L DC IN (input) 12 V connector

1-7(E)



1-4. CONNECTIONS
1-4-1. WHEN JUNCTION BOX IS USED

XC-77/77CE CCD

video camera module DC IN/SYNC

VCL-16Y-M

Image processor,
monitor or VTR

e I —
VIDEO CAMERA MODULE

75-ohm coaxial cable

CCXC-12P02/12P05/12P10/12P25

/ camera cable

JB-77 junction box

:

9 ©

CAMERA VIDEOOUT CLOCK OUT

“@_m_m}"’

toDCIN 12V
+, — connector

HD signal

75-0hm coaxial cable
VD or VBS signal

DC 12 V power source

When applying external sync by VBS or VB signal, the
image may be affected by VBS signal during gen lock ifa
long type CCXC cable is used (especially CCXC-12P25).
When this occurs use only BS or an S signals.
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1-4-2. WHEN JUNCTION BOX IS NOT USED

XC-77/77CE CCD
video camera module

——— T0 be connected to a DC
power source using CCXC
cable/receptacle
connector or PC-XC12

DC IN
cCcD
VIOEO CAMERS MODULE % : lmage processor,
monitor or VTR
VOL-186Y-M VIDEO OUT

75-ohm coaxial cable

e

e When using the VIDEO OUT connector for video signal
output, use the DC IN/SYNC connector for power supp-
ly. Connect only the CCXC-12P02 cable to the DC
IN/SYNC connector, and do not terminate its video

output.

*When a cable longer than 5 m is connected to the DC
IN/ISYNC connector, video output signals cannot be ob-
tained through the VIDEO OUT connector.
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1.5. INITIALIZATION OF THE MODE
Modes for the following 8 items can be switched. At the
time of delivery, each item is set to the upper mode in the
list shown below.

ltem Mode Remarks
FIX GAIN Gain fix
AGC AGC Automatic gain control
1 No y compensation
Y compensate | y compensation
EIA ROM (EIA mode)
EIACCIR TeoiR . ROM (CCIR mode)
FRAME/ FRAME Frame accumulation
FIELD  [FiELD Field accumulation
NORMAL Normal scanning
FRAME INVERSION | Inversion of even number
field and odd number field
RESTART |OFF Frame not synchronizing
RESET ON Frame synchronizing
EIA SG (EIA mode)
BIACCIR IoR SG (CCIR mode)
Note

EIA/CCIR mode settings vary dependmg on the CCD
(EIAJCCIR).

1-6. PRECAUTIONS

Power source
Operates on 12 V DC. Use a stable power source, free
from ripples or noise.

Foreign objects

Do not spitl any liquid, drop any inflammable or metal ob-
jects inside. This could result in fire, electrification,
malfunction or accident. '

Do not wrap in cloth while in operation

Locations for operation and storage

Avoid operating or storing in the following places.

« An extremely hot or cold location.
Operating temperature: 0°C to 40°C (32°F to 104°F)

« A location exposed to high humidity or dust.

¢ A location exposed to rain.

* A location subjected to strong vibrations.

¢ A location near a TV or radio station which radiates
high powered radio frequencies.

Care

Clean the dust on the surface of the lens and optical
filter with a blower. Clean the exterior with a soft, dry
cloth. If it becomes very dirty, clean with a cloth slightly
moistened with a mild detergent solution. Do not use any
type of solvent, such as alcohol or benzine, which may
damage the finish.
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1-7. SPECIAL CHARACTERISTICS OF A CCD

Smear phenomenon
This phenomenon occurs when shooting a very bright ob-
ject (such as electronic light, fluorescent lamp, the sun or
a strong reflection).

Video monitor
screen

Light belt-like line

Very bright object

Due to the interiine-transfer organization of the CCD
image sensors (Refer to “The interline-transfer Organiza-
tion of the CCD Image Sensors™), this phenomenon is
caused by electronic charges generated beneath the
photosensors by a light with a long wavelength, such as
an infrared light.

False signal
When vertical stripes or straight lines are shot, they may
look wavy.

Blemishes

The photosensor elements generate electronic charges
which ultimately produce horizonta!l and vertical rows in
the CCD image sensor.

Therefore, any malfunctioning photosensor element will
eventually cause a blemish on the monitor screen.
Consult the specifications in ‘“‘Comprehensive
Specifications” for details on the blemishes of the
XC-77/77CE.

The interline-transfer organization of the CCD
image sensors

The XC-77/77CE CCD video camera module adopts
an interline-transfer organization in which precise-
ly aligned photosensors and vertical shift registers
are arrayed interlinearly and a horizontal shift
resister links up with the vertical shift register, as
shown. Light variations are sensed by the
photosensors, which generate electronic charges
proportional to the light intensity. The generated
charges are fed into the vertical shift registers all
at one. The charges are then transferred from the
vertical shift registers to the horizontal shift
registers successively and finally reach the output
amplifier to be read out successively.

Photosensors Vertical
———p— i
?%)-7:%] o " shift
] : + + registers |
<1 "< =] -] (ccp)
1o e A
<—D “‘D ‘—B ‘-E]
BT P
JQ—D "B ‘E ‘-E]
"‘D '__E] —t_E] _t-a
e 0 00 He
- = o <«

Horizontal shift registers (CCD)

White micro spots
At high temperatures, numerous white spots may appear
on the screen when shooting a dark object.
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SECTION 2

COMPREHENSIVE SPECIFICATIONS

2-1. SPECIFICATIONS

<CAMERA MODULE XC-77>
Pickup Device

Picture elements

Sensing area

Optical black
Vertical drive frequency
Horizontal drive frequency
Signal system
Structure
Cell size
Chip size
Optical System
Lens mount
Frange back length
Sync System
External sync input

External sync frequency tolerance
Jitter
Locking time when power is on.
Scanning System
Video Output

Horizontal Resolution
Vertical Effective lines
Sensitivity

Minimum lllumination

S/N ratio
Power Requirement
Power Voltage Tolerance
Power Consumption
Weight
Camera module
Tripod attachment
Camera cable (2 m)
(5m)
(10 m)
(25 m)
Junction box
Storage Temperature
Operating Temperature
Shock resistance
Storage Humidity
Operating Humidity

<STANDARD LENS VCL-16Y-M>
Focal Length

Maximum Aperture Ratio

Iris Control

Filter Thread

Mount

Weight

XC-77 (UC)

interline transfer CCD

768 (H) x 493 (V)

8.8 mm x 6.6 mm

(the same as the 2/3-inch camera tube)
22 pixels each horizontal line
15.734 kHz

9.545 MHz

EIA standard

Interline transfer

17 um (H) x 13 pm (V)

10.0 mm (H) x 9.3 mm (V)

C mount

17.526 mm

Internal/External autmatic change
VBS, VS, BS

(SYNC LEVEL 0.3 Vp-p = 6 dB)
+ 1%

Within £ 100 n sec

Within 10 sec

2 : 1 Interface ; 525 lines

1.0 Vp-p sync negative, 75 ohms
unbalanced.

380 TV lines

2 : 1 Interlace ; 485 lines

400 Luxes with F4 (y ON/odB)

3 Luxes, F1.4

{without an infrared cut filter)
50 dB

DC 12V

DC 1056V~ 15V

2.2W

190 g (XC-77)

15 g (VCT-37)

130 g (CCXC-12P02)
295 g (CCXC-12P05)
560 g (CCXC-12P10}
1.4 Kg {CCXC-12P25)
170 g (JB-77)
~-30°C ~ +60°C
0°C ~ 40°C

70 G

Within 90%

Within 70%

16 mm

1:1.4

F1.4 ~ F16

M 25.5mm x P 0.5 mm
C mount

50¢g

21
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Dimensions:

Camera Module <XC-77>
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Junction box

Lens

Camera cable

229
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CCXC-12P02: 2m
CCXC-12P05: 5m
CCXC-12P10: 10m
CCXC-12P25: 25m
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2-2. CONNECTORS’ PIN FUNCTION

12-P Multiconnector (External view)

4P Lens Connector (External view)

PIN NO. SIGNAL SPECIFICATION
1 +12 V OUT DC 12 V OUTPUT
2 GND GND
3 NC NC
4 VS OUT VIDEO SIGNAL OUTPUT

o EXTERNAL SYNC MODE CAMERA
RESTART |SYNCRONOUS
NO. | Hp, vD VBS/VS RESET OUTPUT
1 GND GND GND GND
2 +12V +12V +12V +12V
VIDEO VIDEO VIDEO VIDEO
3 | OUTPUT | OUTPUT OUTPUT OUTPUT
(GND) {GND. (GND) (GND)
VIDEO VIDEO VIDEO VIDEO
4 | OUTPUT | OUTPUT OUTPUT OUTPUT
(SIGNAL) | (SIGNAL) | (SIGNAL) (SIGNAL)
5 | HDINPUT HD INPUT | HD INPUT
(GND) (GND) (GND)
e |HDINPUT HD INPUT
(SIGNAL) (SIGNAL)
VD INPUT | VBS INPUT |RESET PULSE
7 | (SIGNAL) | (SIGNAL) | (SIGNAL) —_
CLOCK CLOCK CLOCK CLOCK
8 | OUTPUT | ouTPUT OUTPUT OUTPUT
(GND) (GND) (GND) (GND)
CLoCK CLOCK CLOCK CLOCK
9 | OUTPUT | OUTPUT OUTPUT OUTPUT
(SIGNAL) | (SIGNAL) | (SIGNAL) {SIGNAL)
10 GND GND GND GND
11| +12v S+12V +12v +12V
VD INPUT | VBS INPUT |RESET PULSE| FIELD INDEX
12 | (GND) {GND) {GND) OUTPUT
{GND)

XC-77 (UC)




2-3. OUTPUT SIGNAL TIMING CHART

HD —

818

wd
o

768

763

- OO M

@ o~

CCD. photo sensors
allocation

| _|764
1765
1766
l...]767

L]

—]
69.8nSec

I

black period

T

Image sensing period

CCD OUTPUT -

SIGNAL

:HJ'

__r—""‘ﬁ

Effective picture
period

it

COMPOSITE

VIDEO OQUTPUT
{CAMERA OUTPUT
SIGNAL)

756

XC-77 (UC)

52.81u5ec

() horizontai line)
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2. COMPREHENSIVE SPECIFICATIONS (Ui

2-4. External Synchronization

There are three external synchronization modes:
1. VS/VBS mode

2. HD and VD mode

3. RESTART RESET mode

2-4-1. VS/VBS mode

The VS/VBS mode provides external synchronization by
supplying a normal composite signal, VS or VBS, to pin 7
of the 12-pin connector.

2-4-2. HD and VD mode

The HD and VD mode provides external synchronization by
supplying an HD signal to pin 6 and a VD signal to pin 7 of
the 12-pin connector.

* Input conditions of HD and VD signais
« Frequency (period)
HD: 15.734 kHz +1% (63.56 us =1%)
VD: 244 to 1023 1/2 H .
* The maximum number of vertical effective lines is 486
in the interlace mode.
In the non-interlace mode, it is 242 for both the ODD
field and the EVEN field.

» Phase
1M
[ 577
wie
] —Z-H
HD :
i
|
!
'
X |
! I
W - 1
(PR S N S
e -—
15.2p8 6545 | !
1218) (236 ;
|
|
VD L
EVEN : A
field — i
15,245 16508 |
(2187 1236)

The figure in parentheses () indicates the number of ciock puises

As shown in the illustration above, the ODD field is provid-
ed when the phase shift between the trailing edge of the
VD signal and the trailing edge of the HD signal is between
a lead of 15.2 us and a lag of 16.5 us. The EVEN field is
provided when the phase shift between the trailing edge of
the VD signal and the point 1/2H from the trailing edge of
the HD signal is between a lead of 15.2 us and a lag of
16.5 us.

2-8

¢ Interlace and noninterlace

Operation can be performed in either interlace or non-
interface mode by changing the input condition of the VD
signal. See Figure 1.

« Interlace :

To operate in the interlace mode, set the period of the VD
signal to (A + 1/2)H. A is an integer, 244 to 1023. In other
words, the phase of the leading edge of the VD signal
against the leading edge of the HD signal is changed for
each VD signal. The field changes from ODD to EVEN and
to ODD, repeatedly during operation in the interlace mode.
At this time, the number of scanning lines per frame is 2A
+ 1.

+ Non-interlace

To operate in the non-interlace mode, set the period of the
VD signal to A H. A is an integer, 244 to 1023. In other
words, the phase of the leading edge of the VD signal
against the leading edge of the HD signal is not changed
for each VD signal, and the field ODD or EVEN remains un-
changed for operation in the non-interlace mode. The
number of scanning lines is A; this is half of the number of
scanning lines for operation inthe interiace mode. The sen-
sitivity is half of the sensitivity provided in the interlace
mode, when the frame is stored.

XC-77 (UC)
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2-4-3. RESTART RESET mode

In the RESTART RESET (RR) mode, information for one
screen can be retrieved at any time. It is necessary to inter-
nally set the RR mode in the camera to provide the RR
mode. See Section 2-5 “Mode Setting’’. Supply the H
and RR signals to pin 6 and pin 7 of the 12-pin connector
to obtain output.

« Input conditions for the HD and RR signals
« Frequency (period)
HD signal: 15.734 kHz +1% (63.56 pus =1%)

Continuous pulse e [ e [ T
~E35ps

VD signal: 244 to 1023 1/2 H
2 to 4 pulses depending on the mode

N R U U

2 to 4 pulse

Any time interval 2%7°%z"

» Phase
The same phase conditions as for the HD and VD mode are
applied to this mode. See Section 2-4-2.

« Explanation of the timing chart
Figure 2 is the timing charts for each operation mode. The
details of these timing charts are given below:

« Frame INTEGRATION interlace mode

The RR requires four pulses. Set the period ofthe RRto A
+ 1/2H. A is an integer, 244 to 1023. It is 262 in the
figure.

Shooting information during STORAGE 1 and STORAGE 2
is output in the intervals of IMAGING C (ODD) and
IMAGING D (EVEN). The CCD is reset in the intervals of
IMAGING A and IMAGING B. Therefore, signals output
during these intervals are meaningless.

« Field INTEGRATION interlace mode

The RR requires three pulses. Set the period ofthe RRto A
+ 1/2H. A is an integer, 244 to 1023. It is 262 in the
figure.

Shooting information during STORAGE 1 and STORAGE 2
is output in the intervals of IMAGING B (ODD) and
IMAGING C (EVEN). The CCD is reset in the interval of
IMAGING A; therefore, signals output during this interval
are irrelevant.

« Noninterlace mode

The RR requires two pulses regardless of the storage
mode. Set the period of the RRto AH. Alis an integer, 244
to 1023. It is 262 in the figure.

Shooting information in STORAGE 1 is output in the inter-
val of IMAGING B. The CCD is reset in the interval of
IMAGING A; therefore, signals output during this period
are irrelevant.

XC-77 (UC)

2 COMPRFHENSIVE SPECIFICATIONG TN



2. cOMPREHENSIVE speciFicaTions NI

2-5. Mode Setting

. The XC-77 can switch the operation mode, depending on

the use.
The modes are set on the PR-89, SG-119, and MB-136
boards.

PR-89 board

ltem Mode SHORT OPEN

AGC AGC FIX

AGC FiX GAIN FIX AGC

1 71 v2

r COMPENSATE|  »2 1

r 71 72

ITE CLI
WH CLIP WHITE CLIP 72 71
S$G-119 board

ltem Mode Mt OPEN

EIA R 7 R 6

EIA/CCIR CCR R 6 ]
FRAME R 1 R 2

FRAME/FIELD SIELD R 2 "
NORMAL R23 R28

FIELD INVERSION R28 R23
NORMAL R24 R29

RESTART RESET RESET R29 Roa

EIA R27 R22

EIA/CCIR CCIR R22 R27

*The value of resistors R1 and R2 is 1 kQ.
The value of all resistors is 10 kQ except R1 and R2.

MB-136 board

item Mode Mt OPEN

NORMAL R35

RESTART RESET

RESET R35

*The value of resistor R35 is 220 k<.

e Explanation of all operation modes

« VIDEQ GAIN mode (AGC/FIX GAIN)

Set the gain of the video output signal with this mode.
When it is set to AGC, the automatic gain control
functions.

When it is set to FIX GAIN, a fixed gain is obtained.

The setting is performed with the AGC trace on the PR-89
board. To set the gain to AGC, connect the AGC end and
disconnect the FIX end. To set the gain to FIX GAIN, con-
nect the FIX end. To set the gain.to FIX GAIN, connect the
FIX end and disconnect the AGC end.

The factory setting is FIX GAIN.

« Gamma compensation mode (1/COMPENSATION)

Set the gamma correction of the video output signal by
this mode. When the gamma is set to COMPENSATE,
video signals for which gamma correction is performed are
output. When it is set to 1, no gamma correction is per-
formed for video signals. This setting provides video
signals proportional to the amount of light from the object.
The setting is performed with the gamma and white clip
traces on the PR-89 board. To set COMPENSATE, connect
the gamma 2 ends of both gamma and white clip traces,
and disconnect the gamma 1 ends. To set 1, connect the
gamma 1 ends of both gamma and white clip patterns, and’
disconnect the gamma 2 end.

The factory settingis 1.

» EIA/CCIR mode (EIA/CCIR)

‘Set the signal system of the video output signal with this

mode.
Always set the signal system to ElA.

» Storage mode (FRAME/FIELD)

Set the period in which a signal charge is read from the
photosensor in the CCD with this mode.

When it is set to FIELD, a signal charge is read for each
field. When it is set to FRAME, a signal charge is read for
each frame. Note that if the FRAME mode is set for opera-
tion in the non-interlace mode, the sensitivity is half of the
sensitivity provided in the interlace mode.

The setting is performed with the FRAME/FIELD trace on
the $G-119 board.

To set the period to FIELD, mount then R1 (1 k) on the
FRAME/FIELD trace, and demount R2.

To set the period to FRAME, mount then R2 {1 k) on the
FRAME/FIELD trace and demount R1.

The factory setting is FRAME.

XC-77 {UC)



+ RESTART RESET mode (NORMAL/RESET)

Set the external synchronization mode with this mode.
When NORMAL is set, the external synchronization mode
is set to the VS/VBS mode or HD and VD mode. When
RESET is set, the external synchronization mode is set to
the RESTART RESET mode. See Section 2-4 External Syn-
chronization for the details of each external synchroniza-
tion mode.

The setting is performed with the RESTART RESET trace
on the SG-119 board and R35 to be mounted on the
MB-136 board.

To set NORMAL, mount R24 (10 kQ) of RESTART RESET
and demount R29. Also mount R35 on the MB-136 board.
To set RESET, mount R29 (10 kQ) of RESTART RESET and
demount R24. Also demount R35 on the MB-136 board.
The factory setting is NORMAL.

MB—136 BOARD (Soldering Side}

« Field inversion mode {(NORMAL/INVERSION)

Set the field inversion operation of the video output signal
at external synchronization with this mode.

When INVERSION is set, the field of the video output
signal is inverted against the external synchronization
signal. in other words, when the field of the external syn-
chronization signal is ODD, EVEN is output and when it is
EVEN, ODD is output.

When NORMAL is set, operation is the same as for the nor-
mal external synchronization. In other words, when the
field of the external synchronization signal is ODD, ODD is
output and when it is EVEN, EVEN is output.

The setting is performed with the FIELD trace on the
SG-119 board. To set NORMAL, mount R23 (10 kQ) of
FIELD, and demount R28. To set INVERSION, mount R28
(10 kQ} of FIELD, and demount R23.

The factory setting is NORMAL.

SG—119 BOARD (Soidering Side)

XC-77 (UC)
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2. COMPREHENSIVE SPECIFICATIONS [N

2-6. THEORY OF OPERATION

<Operation principle of the CCD>

A CCD {(Charge Coupled Device} consists of MOS (Metal-
Oxide-Semiconductor) capacitors arranged in a regular
array. )

It basically performs three functions connected with
handling charges.

1. Photoelectric conversion {(photosensor)
Incident light generates charges on the MOS capacitors,
with the quantity of charge being proportional to the
brightness. :

2. Accumulation of charges

When a voltage is applied to the electrodes of the MOS
capacitors, an electric potential well is formed in the
silicon layer. The charge is accumulated in this well.

3. Transmission of charge

When a high voltage is applied to the electrodes, a deeper
well is formed; when a low voltage is applied, a shallower
well is formed, In the CCD, this property is used to
transmit the charge. When a high voltage is applied to the
electrodes, a deep electric potential well is formed, and
charge flows in from neighboring well. When this is
repeated over and over among the regularly arranged elec-
trodes, the charge is transferred from ones MOS capacitor
to another. This is the principle of CCD charge
transmission.

<Mechanism of CCD charge transfer>

1. Vertical transfer
The vertical shift register transfers charges using a four-
phase drive mode. Figure 1 shows an example of the
changes which can occur in potential wells in successive
time intervals.
At 10, the electrode voltages are (V1 = V2) > (V3 = V4],
so the potential welis are deeper toward the electrode at
the higher voltages V1 and V2. Charges accumulate in
these deep wells. At t1, the electrode voltages are (V1 =
V2 = V3} > (V4), so the charges accumulate in the wells
toward the electrode at V1, V2 and V3. At 12, the elec-
trode voltages are (V2 = V3) > (V4 = V1}, so the charges
accumulate in the wells toward the electrode at V2 and
V3.
Electrode voltage states at t3 and after are shown below.
t3 (V2 = V3 = V4) > (V1)

t4 (V3 = V4) > (V1 = V2)
t5 (V4) > (V1 = V2 = V3)
t6 (V4 = V1) > (V2 = V3}

t7 (V4 = V1 = V2) > (V3)

t8 (V1 V2) > (V3 = V4) {Initial state)
These operations are repeated to execute the vertical
transfer.

t0

vz

V3

va

A A A

d ‘) 7

Tl

2 17 Z-

g ]

a kb

A £z

=k

AITLSSSIISI S

‘A  wed 2

WIISLTS IS

IS IS IS

)

A V,//%

PISISITLSIIHS s

LSS SSSS LSS, s

WHLITIAIIOTIE s

TR

Ul iy

YISISSS IS ALSY 2

SIIIIIIIIIIS

2 d A kA

- transfer direction

&

pe?

XC-77 {UC)



2. Horizontal transfer

The horizontal shift register transfers charges using a two-
phase drive mode. Figure 2 shows an example of the
changes which can occur in the potential wells in suc-
cessive time intervals. At t1, the electrode voltages are H1
> H2, so the potential wells are deeper toward the elec-
trode of the higher voltage H1. The charges accumulate in
these wells. At 12, the electrode voltages H1 and H2 are
inverted, the wells toward the electrode at voitage H2
becomes deeper while the wells toward the electrode at
voltage H1 become shallower. So the wells at H2 are
deeper than those at H1, the charge flows into the deeper
wells toward the electrode at H2. At t3, the electrode
voltage have not changed since t2, so the charge flows in-
to the wells at H2 and one transfer of charge is completed.
These operations are repeated to execute the horizontal
transfer.

<BI-12 board>

Light which comes through the camera lens strikes the
CCD chip surface of IC1 on the Bl-12 board. The surface of
the CCD contains a number of photosensors.

The array is 818 horizontal photosensors by 513 vertical
photosensors, so that there are a total of 419,634. The ef-
fective number of them is 768 photosensors by 494
photosensors, so there are total of 382,464. Incident light
is converted to a charge (signal charge) at the photosensor
in proportion to the brightness of the light. The converted
signal charge is read out by a register from the photo-
sensor, and is transferred in sequence and fed to the out-
put section. The register is subdivided into horizontal and
vertical shift registers. As shown in Fig. 3, there are 8§18
vertical rows of registers, while there is only one horizontal
row of registers, across the top. Each converted charge is
transmitted every field (frequency of VD) to the vertical
shift register adjoining to the photosensor. The signal
charge is then vertically transferred in sequence at the ver-
tical transfer clock V1, V2, V3 and V4 {frequency of HD)
to the horizontal register. The horizontal registers transfer
charges horizontally at the horizontal transfer clock H1, H2
(= 910 fh) to the output section. The output section con-
verts the charge to the voltage and outputs it. The signal
from IC1 is fed to the SH-27 board via the buffer Q1.

XC-77 (UC)
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2. COMPREHENSIVE SPECIFICATIONS IHHIHNIHE

<SH-27 board>

It contains a sample and hold circuit. CCD output signals
sent from the BI-12 board are divided into two Both signals
are sampled and held by a sampling and holding pulses
(SHP, SHD). One signal is sampled and held three times by
these pulses; in order of the SHP, SHD and SHP puises.
The other signat is sampled and held two times by the SHD
pulse and then SHP puise. The difference of these two
signal removes a noise component of CCD output signal to
obtain the video signal, using a differential amplifier con-
sisting of Q16 through Q19. The video signal from the dif-
ferential amplifier is sent to the PR-89 board.

<PR-89 board>

It contains a video signal processing circuit, which con-
verts the video sighal from the SH-27 board into a video
signal of EJA standard. The video signal from the SH-27
board is fed to IC1. IC1 contains an auto-iris circuit and a
gain control amplifier for AGC. The signal from the gain

"control amplifier passes through a low-pass filter FL1 and

is then fed to 1C2."In IC2, various signal processings such
as clamping, gamma correction, white clipping, blanking
mixing, setup addition, and sync signal mixing are ex-
ecuted. The resultant signal is then passed through an out-
put driver circuit consisting of Q1 through Q8 and sent
from this board.

<CN-163 board>

It connects the MB-136 board with each external connec-
tor. 12-pin multiconnector (DC IN/SYNC connector), 4-pin
connector (LENS connector) and BNC connector {VIDEO
OUT connector} are mounted on this board. At 12-pin
multiconnector, +12 V power voltage, external syn-
chronizing signals (EXT HD, EXT VD, RESET PULSE, VBS
and VS) are input and the video ‘signal (VS) and syn-
chronizing signals (CLOCK, HD, FIELD INDEX) are output.
12-pin multiconnector 1/O signals varies according to
selection of sync modelinternal sync or external sync
mode). Refer to Section 2-2 in details. +12 V power supply
and video signal for auto-iris lens are output from 4-pin
connector. The video signal (VS) is output from the BNC
connector.

<RG-18 board>
1t supplies a DC voltage to be applied to CCD driving clock
generator and CCD substrate.

<MB-136 board>

It contains an external synchronizing signal detection cir-
cuit, 1820 th oscillator, DC-to-DC converter and CCD driv-
ing clock generator. When external synchronizing signals
are supplied to this board, the camera automatically
selects external sync mode and outputs a video signal syn-
chronized with the external synchronizing signal. For ex-
ternal synchronizing, EXT VD and EXT HD, or EXT SYNC,
or EXT HD and RESET PULSE can be used. When EXT HD
and EXT VD, or EXT HD and RESET PULSE are supplied,
the MB-136 board wave-shapes these signals using Q1,
Q2, Q3 and IC7 and outputs them to the SG-119 board.
When EXT SYNC of VBS or VS is supplied, this board
detects only a sync component using Q2, Q3 and IC7, and
wave-shapes it. The resuitant SYNC signal is output to the
SG-119 board.

1820 fh oscillator is subdivided into two, which are for ex-
ternal and internal synchronizing. In the internal sync
mode, the oscillator using a crystal oscillator (X1)
operates. In the external sync mode, the voltage controlled
oscillator VCO which is an LC oscillator operates. The VCO
can vary oscillation frequency within +1%. A control
voltage of VCO are supplied between O V and 5 V. When
the control voltage is 2.8 V, the oscillation frequency is set
to be 28.6363 MHz (= 1820 fh).

The clock signal of 1820 fh is fed to the CCD driving clock
generator. The DC-to-DC converter converts the
externally-supplied DC {+12 V) into four DC voltages;
+15V, +10V, +7 V, and +5 V. These voltages are fed to
each board.

CCD driving clock generator generates the clock signal
necessary to drive the CCD. When the HD and VD signals
from the SG-119 board and the clock signal of 1820 fh
from the 1820 fh oscillator are fed to IC1.

It outputs the following signals.

CLOCK:  The clock signal of 310 fh (half the clock signal
of 1820 th)
H1, H2:  Two-phase clock signal

These are used to drive the horizontal shift
register and to transfer the signal charges.
V1 to V4: Four-phase clock signal
These are used to drive the vertical shift
register and to transfer the signal charges.
PG: Precharge gate control pulse
A precharge gate is the gate of the output sec-
tion connected to the horizontal register. This
gate is controlled by this pulse to convert a
transferred signal charge into the voltage.
SHP, SHD: These pulses are used to sample the CCD out-
put signal.
CLP1: This puise is used to clamp the opticai black
level of the CCD output signal.
CCD driving clock signals H1, H2, V1 to V4, and PG are
output to the CCD after passing through the drive circuit
consisting of IC3, IC5 and IC6.

2-20 XC-77 (UC)



<8G-119 board>

It contains synchronizing signal generator. When CLOCK
of 910 fh from the MB-136 board is fed to theIC1andIC2,
they outputs the foliowing synchronizing signals.

SYNC: Synchronizing signal

BLKG: Blanking signal

HD, VD: Horizontal and vertical synchronizing signal
FLD: Field index signal

INT/EXT: Sync mode selection signal
Low for internal sync mode, and high for ex-
ternal sync mode.

VCO CONT: A control voltage of VCO for external
synchronizing.

XC-77 {UC)
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SECTION 3

ALIGNMENT
3-1. PREPARATION
Step 1: Jigs and measuring instruments
* Oscilloscope [tf the pattern box is unavailable]
® Waveform monitor ¢ 100-W bulb
* B/W monitor * Variable voltage transformer

* Digital voltmeter

* Power supply equipment: Junction box JB-77 (sold on
the market), regulated power supply unit

* Tripod attachment: VCT-37 (sold on the market)

¢ Lens: Standard VCL-16Y-M (sold on the market)

* Pattern box: PTB-500 or PTB-100
(SONY part No.: J-6029-140-A)

e Grayscale chart
(SONY part No.: J-6026-130-A)

e White window chart
Make a hole in black paper as shown
in the figure.

D E F
Vertical A:B:C = 4.5:1:4.5
Horizontal D:E:F = 4.5:1:4.5

XC-77 (UC) 3-1
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[FHNSEI 3. ALIGNMENT

Step 2: Connection diagram

[Connection method 1]

Pattern box
PTB-500 or
PTB-100

Regulated power

supply unit
(+12V, 1A}
- bC
=~ DC IN/SYNC ouT
XC-77 VIDEQ OUT
- )

Waveform monitor
(WFM)

]

B/W monitor

|

750

+12v E> Connect them to the
° .
GND p : wer supply unit

1-562-356-00 g XC-77
Round connector plug DC IN/SYNC connector
{F) 12P

WIRING SIDE

3-2 : XC-77 (UC}



[Connection method 2]

Pattern box
PTB-500 or
PTB-100

[If the pattern box is unavailable]

XC-77

DC IN/SYNC

CAMERA

Cable

CCXC-12P02 (2m)
CCXC-12P05 {5m)
CCXC-12P10 (10m)
CCXC-12P25 (25m)

Make adjustment with a simple illuminator & shown below.

Grayscale chart or
white window chart

100W N T~
- ’-? i —
-3
Variabe
voltage
(O transformer
A.C.IN

XC-77 (UC)

XC-77

N

3-3

Junction box
JB-77

Waveform monitor
(WFM}

il

B/W monitor

Regulated power
supply unit

(+12v, 1A)

(

75Q

G A



3-2. OVERALL ADJUSTMENT
Step 1: V SUB f{field} adjustment

® Caution

Do not make this adjustment except when the CCD is replaced.

® Setting

Measuring instrument | Digital voltmeter

e Adjustment procedure

Z 1. Test Point; TP3 (GND:TP1)/PR-89 board
= Adj. Point: @ RV10/PR-89 board
3 Spec.: When using a new CCD, adjust the V SUB El X':DAGC Rva @ @Rvg
< voltage so that the specification written in . 1@
o, the back of the CCD is satisfied. ! Tom 52 @ @ Dio]
% ' Os2 RVS Rv7 D20
= i | 0g3 030!
= D4o |
z : @ =
D60
070
H 890 , R 11 D80 :
BIOo | RVG 0100_5
®7F3 RV1O o

PR— 89 BOARD (Component Side)

3-4 ’ XC-77 (UC)



SECTION 2

COMPREHENSIVE SPECIFICATIONS

2-1. SPECIFICATIONS

<CAMERA MODULE XC-77CE>
Pickup Device

Picture elements

Sensing area

Optical black
Vertical drive frequency
Horizontal drive frequency
Signal system
Structure
Celi size
Chip size
Optical System
Lens mount
Frange back length
Sync System
External sync input

External sync frequency tolerance
Jitter
Locking time when power is on.
Scanning System
Video Output

Horizontal Resolution
Vertical Effective lines
Sensitivity

Minimum lllumination
S/N ratio
Power Requirement
Power Voltage Tolerance
Power Consumpﬁﬁon
Weight
Camera module
Tripod attachment
Camera cable {2 m)
(5 m)
(10 m)
(25 m)
4-pin connector
12-pin connector
Junction box
Storage Temperature
Operating Temperature
Shock resistance
torage Humidity
Operating Humidity

<STANDARD LENS VCL-16Y-M>
Focat Length

Maximum Aperture Ratio

iris Control

Filter Thread

Mount

Weight

XC-77CE (EK)

Interline transfer CCD

756 {H) x 581 (V)

8.8 mm x 6.6 mm

(the same as the 2/3-inch camera tube)
60 pixels each horizontal line
15.625 kHz

14.1875 MHz

CCIR standard

Interline transfer

11 um (H) x 11 pm (V)

10.0 mm (H) x 8.2 mm (V)

C mount

17.526 mm

Internal/External autmatic change
VBS, VS, BS

(SYNC LEVEL 0.3 Vp-p = 6 dB)
+1%

Within = 100 n sec

Within 10 sec

2 : 1 Interface ; 625 lines

1.0 Vp-p sync negative, 75 ohms
unbalanced.

560 TV lines

2 : 1 Interlace ; 575 lines

400 Luxes with F4 (y ON/odB)

3 Luxes, F1.4

50 dB

DC12V

DC 105V~ 15V
2.2W

190 g (XC-77CE)
15 g (VCT-13)
130 g (CCXC-12P02)
295 g (CCXC-12PO5)
560 g (CCXC-12P10)
1.4 Kg (CCXC-12P25)
g (PC-XCO04)
g (PC-XC12)
170 g (JB-77)
-30°C ~ +60°C
0°C ~ 40°C
70 G
Within 90%
Within 70%

16 mm

1:1.4

F1.4 ~ F16

M 25.5 mm x P 0.5 mm
C mount

50 g

2-1
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2. COMPREHENSIVE SPECIHICAT

Dimensions:

Camera Module <XC-77CE>

29(1%)

128(5%)
44(1%) 8(1%) [ 107(42)
g @ =
i
@
o\/@ & 2
13 1975 __ 25°°
!
"
G } WL
; o o
T T
2-2
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XC-77CE (EK)
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Junction box

Lens

Camera cable

|
JT .
e 45.3—]

D@11
+ - - o+
1 7 =+ +
- ® "
SRS 3 &
T +
1 v | T
— v
TF 151 5. |
C 2(%2) 80(3%) L= 20(%4.
84(3%) 15(1%2
d < @ @ S
10 & &1 ¢
25(00)
& (:J
o o
o QJ
L~
= o ¥~
o 2
S s
514
10 12
©
<
o }
kY f

Ne ==

CCXC-12P02: 2m
CCXC-12P05: 5m
CCXC-12P10: 10m
CCXC-12P25: 25m

2-5

2-2. CONNECTORS’ PIN FUNCTION

12-P Multiconnector (External view)

4P Lens Connector {External view)

EXTERNAL SYNC MODE CAMERA PIN NO. SIGNAL - SPECIFICATION
PIN SYNCRONOUS
NO. | 1. vD | vesis | RESTART [SYNCRONO 1 +12 V OUT DC 12 V OUTPUT
RESET
2 GND
GND GND GND GND 3 NC
2 | +2v 2y 2V +12v 4 VS OUT VIDEO SIGNAL OUTPUT
VIDEO VIDEQO VIDEO VIDEO
3 OUTPUT OUTPUT QUTPUT QUTPUT
{GND) (GND) (GND) {(GND)
VIDEO VIDEO VIDEO VIDEO
4 OUTPUT OUTPUT OUTPUT OUTPUT
(SIGNAL) (SIGNAL) (SIGNAL) (SIGNAL)
: 5 HD INPUT HD INPUT ) HD INPUT
(GND) (GND) (GND)
. 6 HD INPUT HD INPUT
(SIGNAL) (SIGNAL)
.| VD INPUT | VBS INPUT |RESET PULSE
7 | (SIGNAL) | (SIGNAL) | (SIGNAL) —_
cLoCK cLOCK cLOCK CLOCK
8 OUTPUT OuUTPUT OUTPUT QUTPUT
(GND) (GND) (GND) (GND)
CLOCK CLOCK CLOCK CLOCK
9 OUTPUT OUTPUT OUTPUT QUTPUT
(SIGNAL) | (SIGNAL) | (SIGNAL) | (SIGNAL)
10 GND GND GND GND
1 +12V +12V +12V +12 V
VD INPUT | VBS INPUT |RESET PULSE| FIELD INDEX
12 {GND) (GND) (GND) OuUTPUT
(GND)
2-6 XC-77CE (EK)



2-3. OUTPUT SIGNAL TIMING CHART

HD —

7/
6.8uSec

96 816
CCD. photo sensors £ |._as 79 22 S 756 55
allocation M¢mwr~;gl o _ 8 _ o erDao-amT OO e

LReEeRls 8 a AR 3B|-umsno o 0l SETspepopoons 8
69.8n5ec] H register Optical .
stop period black period image sensing period
Optical Dummy
black period H register
CCD OUTPUT —| L\_\_‘—L_
SIGNAL —L—‘— _’_,_‘_r"J _l___
Effective picture
period
»._.__f ___/
169
W BLK11.51p5ec
COMPOSITE ]
VIDEO OUTPUT
{CAMERA OUTPUT 22 . o1 30
SIGNAL) 1.55p5ec H SYNC 5.71p5ec 52.05u5ec
4,65uSec
208
64 pSec (1 horizontal line)

XC-77CE (EK)
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2-4. External Synchronization

There are three external synchronization modes:
1. VS/VBS mode

2. HD and VD mode

3. RESTART RESET mode

2-4-1. VS/VBS mode

The VS/VBS mode provides external synchronization by
supplying a normal composite signal, VS or VBS, to pin 7
of the 12-pin connector. )

2-4-2. HD and VD mode

The HD and VD mode provides external synchronization by
supplying an HD signal to pin 6 and a VD signal to pin 7 of
the 12-pin connector.

e Input conditions of HD and VD signals
« Frequency (period)
HD: 15.625 kHz +1% (64 us =1%)
VD: 294 to 1023 1/2 H
* The maximum number of vertical effective lines is 575
in the interlace mode.
In the non-interlace mode, it is 287 for both the ODD
field and the EVEN field.

» Phase
1
64uS
908
| |
HD :
|
i
!
1
| I
! I
vD —— -~
?’D Ll)d ! | :
ie [
15.20SP6.55 | |
1216)  (236) i
|
|
VD i
o -
eld |
15.2p51 1658 |

12161 (2367

The figure in parentheses ( ) indicates the number of clock pulses

As shown in the illustration above, the ODD field is provid-
ed when the phase shift between the trailing edge of the
VD signal and the trailing edge of the HD signal is between
a lead of 15.2 us and a lag of 16.5 us. The EVEN field is
provided when the phase shift between the trailing edge of
the VD signal and the point 1/2H from the trailing edge of
the HD signal is between a lead of 15.2 us and a lag of
16.5 ps.

2-8

¢ Interface and noninterlace

Operation can be performed in either interlace or non-
interlace mode by changing the input condition of the VD
signal. See Figure 1.

* Interlace

To operate in the interlace mode, set the period of the VD
signal to (A + 1/2)H. A is an integer, 294 to 1023. In other
words, the phase of the leading edge of the VD signal
against the leading edge of the HD signal is changed for
each VD signal. The field changes from ODD to EVEN and
to ODD, repeatedly during operation in the interlace mode.
At this time, the number of scanning lines per frame is 2A
+ 1.

» Non-interlace

To operate in the non-interlace mode, set the period of the
VD signal to A H. A is an integer, 294 to 1023. In other
words, the phase of the leading edge of the VD signal
against the leading edge of the HD signal is not changed
for each VD signal, and the field ODD or EVEN remains un-
changed for operation in the non-interlace mode. The
number of scanning lines is A; this is half of the number of
scanning lines for operation inthe interlace mode. The sen-
sitivity is half of the sensitivity provided in the interlace
mode, when the frame is stored.
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2-4-3. RESTART RESET mode

in the RESTART RESET (RR) mode, information for one
screen can be retrieved at any time. It is necessary to inter-
nalty set the RR mode in the camera to provide the RR
mode. See Section 2-5 ‘“Mode Setting’’. Supply the HD
and RR signals to pin 6 and pin 7 of the 12-pin connector
to obtain output.

s Input conditions for the HD and RR signals
» Frequency (period)
HD signal: 15.625 kHz 1% (64 us =1%)
Continuous pulse - iy I

bt

VD signal: 284 t0 1023 1/2 H
2 to 4 pulses depending on the mode

u Rl 1) '
i 2 to 4 pulse
Any time interval =¥z

¢ Phase
The same phase conditions as for the HD and VD mode are
applied to this mode. See Section 2-4-2.

» Explanation of the timing chart
Figure 2 is the timing charts for each operation mode. The
details of these timing charts are given below:

« Frame INTEGRATION interiace mode

The RR requires four pulses. Set the period of the RR to A
+ 1/2H. A is an integer, 294 to 1023. It is 312 in the
figure.

Shooting information during STORAGE 1 and STORAGE 2
is output in the intervals of IMAGING C (ODD) and
IMAGING D (EVEN). The CCD is reset in the intervals of
IMAGING A and IMAGING B. Therefore, signals output
during these intervals are meaningless.

« Field INTEGRATION interlace mode

The RR requires three pulses. Set the period of the RR to A
+ 1/2H. A is an integer, 294 to 1023. it is 312 in the
figure.

Shooting information during STORAGE 1 and STORAGE 2
is output in the intervals of IMAGING B (ODD) and
IMAGING C (EVEN). The CCD is reset in the interval of
IMAGING A; therefore, signals output during this interval
are irrelevant.

« Noninterlace mode

The RR requires two pulses regardless of the storage
mode. Set the period of the RR to A H. Ais an integer, 294
to 1023. It is 312 in the figure.

Shooting information in STORAGE 1 is output in the inter-
val of IMAGING B. The CCD is reset in the interval of
IMAGING A; therefore, signals output during this period
are irrelevant.
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2. CUOMPHEHENDIVE SFEUIFICATIUNS (|l

2-5. Mode Setting

The XC-77 can switch the operation mode, depending on
the use.
The modes are set on the PR-88, SG-119, and MB-136
boards.

PR-89 board
ltem Mode SHORT OPEN
AGC AGC FIX
AGC
G FIX GAIN FIX AGC
, 1 r1 v2
7 COMPENSATE| 72 1.
7 71 72
WHITE P
CL WHITE CLIP 72 71
$G-119 board
Item Mode Mt OPEN
EIA R 7 R 6
IA/CCI
EIA/CCIR CCIR R 6 R 7
FRAME/FIELD FRAME R R2
FIELD R 2 R 1
FIELD . |NORMAL R23 R28
INVERSION R28 R23
NORMAL R24 R29
TA
RESTART RESET RESET R29 R24
EIA ‘R27 R22
EIA/CCIR
/€ CCIR R22 R27

*The value of resistors R1 and R2 is 1 k.
The value of all resistors is 10 k2 except R1 and R2.

MB-136 board

Item Mode Mt OPEN
NORMAL R35
RESTART ET
. ES RES RESET R35

*The value of resistor R35 is 220 k.

e Explanation of all operation modes

e VIDEO GAIN mode (AGC/FIX GAIN}
Set the gain of the video output signal with this mode.

When it is set to AGC, the automatic gain control

functions.

When it is set to FIX GAIN, a fixed gain is obtained.

The setting is performed with the AGC trace on the PR-89
board. To set the gain to AGC, connect the AGC end and
disconnect the FIX end. To set the gain to FIX GAIN, con-
nect the FIX end. To set the gain to FIX GAIN, connect the
FIX end and disconnect ihe AGC end.

The factory setting is FIX GAIN.

« Gamma compensation mode (1/COMPENSATION)

Set the gamma correction of the video output signal by
this mode. When the gamma is set to COMPENSATE,
video signais for which gamma correction is performed are
output. When it is set to 1, no gamma correction is per-
formed for video signals. This setting provides video
signals proportional to the amount of light from the object.
The setting is performed with the gamma and white clip
traces on the PR-89 board. To set COMPENSATE, connect
the gamma 2 ends of both gamma and white clip traces,
and disconnect the gamma 1 ends. To set 1, connect the
gamma 1 ends of both gamma and white clip patterns, and
disconnect the gamma 2 end.

The factory setting is 1.

« EIA/CCIR mode (EIA/CCIR)

Set the signal system of the video output signal with this
mode.

Always set the signal system to CCIR.

« Storage mode (FRAME/FIELD)

Set the period in which a signal charge is read from the
photosensor in the CCD with this mode.

When it is set to FIELD, a signal charge is read for each
field. When it is set to FRAME, a signal charge is read for
each frame. Note that if the FRAME mode is set for opera-
tion in the non-interiace mode, the sensitivity is half of the

' sensitivity provided in the interlace mode.

The setting is performed with the FRAME/FIELD trace on
the SG-119 board.

To set the period to FIELD, mount then R1 (1 k@) on the
FRAME/FIELD trace, and demount R2.

To set the period to FRAME, mount then R2 (1 kQ) on the
FRAME/FIELD trace and demount R1.

The factory setting is FRAME.
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» RESTART RESET mode (NORMAL/RESET)

Set the external synchronization mode with this mode.
When NORMAL is set, the external synchronization mode
is set to the VS/VBS mode or HD and VD mode. When
RESET is set, the external synchronization mode is set to
the RESTART RESET mode. See Section 2-4 External Syn-
chronization for the details of each external synchroniza-
tion mode.

The setting is performed with the RESTART RESET trace
on the SG-119 board and R35 to be mounted on the
MB-136 board.

To set NORMAL, mount R24 {10 k) of RESTART RESET
and demount R28. Aiso mount R35 on the MB-136 board.
To set RESET, mount R29 (10 k) of RESTART RESET and
demount R24. Also demount R35 on the MB-136 board.
The factory setting is NORMAL.

MB-136 BOARD {(Soidering Side)

« Field inversion mode (NORMAL/INVERSION)

Set the field inversion operation of the video output signal
at externa!l synchronization with this mode.

When INVERSION is set, the field of the video output
signal is inverted against the external synchronization
signal. In other words, when the field of the external syn-
chronization signal is ODD, EVEN is output and when it is
EVEN, ODD is output.

When NORMAL is set, operation is the same as for the nor-
mal external synchronization. In other words, when the
field of the external synchronization signal is ODD, ODD is
output and when it is EVEN, EVEN is output.

The setting is performed with the FIELD trace on the
SG-119 board. To set NORMAL, mount R23 (10 kQ) of
FIELD, and demount R28. To set INVERSION, mount R28
{10 kQ) of FIELD, and demount R23.

The factory setting is NORMAL.

B oy
TeEy e
YR ¥ - .

e ek ke LS,

J

PR—89 BOARD (Soldering Side)

SG-119 BOARD (Soldering Side)
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2. COMPREHENSIVE SPECIFICATIONS [N

2-6. THEORY OF OPERATION

<Operation principle of the CCD>

A CCD (Charge Coupled Device) consists of MOS {Metal-
Oxide-Sericonductor) capacitors arranged in a regular
array.

It basically performs three functions connected with
handling charges.

1. Photoelectric conversion {photosensor)

Incident light generates charges on the MOS capacitors,
with the quantity of charge being proportional to the
brightness.

2. Accumulation of charges

When a voltage is applied to the electrodes of the MOS
capacitors, an electric potential well is formed in the
silicon layer. The charge is accumulated in this well.

3. Transmission of charge

When a high voltage is applied to the electrodes, a deeper
well is formed; when a low voitage is applied, a shallower
well is formed, In the CCD, this property is used to
transmit the charge. When a high voltage is applied to the
electrodes, a deep electric potential well is formed, and
charge flows in from neighboring well. When this is
repeated over and over.among the regularly arranged elec-
trodes, the charge is transferred from ones MOS capacitor
to another. This is the principle of CCD charge
transmission.

<Mechanism of CCD charge transfer>

1. Vertical transfer
The vertical shift register transfers charges using a four-
phase drive mode. Figure 1 shows an example of the
changes which can occur in potential wells in successive
time intervals.
At to, the electrode voltages are (V1 = V2} > (V3 = V4),
so the potential wells are deeper toward the electrode at
the higher voltages V1 and V2. Charges accumulate in
these deep wells. At t1, the electrode voltages are (V1 =
V2 = V3) > (V4), so the charges accumulate in the wells
toward the electrode at V1, V2 and V3. At 12, the elec-
trode voltages are (V2 = V3) > (V4 = V1), so the charges
accumulate in the wells toward the electrode at V2 and
V3.
Electrode voltage states at t3 and after are shown below.

t3 (V2 = V3 = V4) > (V1)

t4 (V3 = V4) > (V1 = V2)

t6 (V4) > (V1 = V2 = V3)

t6 (V4 = V1] > (V2 = V3)

t7 (V4 = V1 = V2) > (V3)

t8 (V1 = V2) > (V3 = V4) (Initial state}
These operations are repeated to execute the vertical
transfer.
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2. Horizontal transfer

The horizontal shift register transfers charges using a two-
phase drive mode. Figure 2 shows an example of the
changes which can occur in the potential wells in suc-
cessive time intervals. At t1, the electrode voltages are H1
> H2, so the potential wells are deeper toward the elec-
trode of the higher voitage H1. The charges accumulate in
these wells. At t2, the electrode voltages H1 and H2 are

inverted, the welis toward the electrode at voltage H2

becomes deeper while the wells toward the electrode at
voltage H1 become shallower. So the wells at H2 are
deeper than those at H1, the charge flows into the deeper
wells toward the electrode at H2. At t3, the electrode
voltage have not changed since t2, so the charge flows in-
to the wells at H2 and one transfer of charge is completed.
These operations are repeated to execute the horizontal
transfer.

<BI-12 board>

Light which comes through the camera lens strikes the
CCD chip surface of IC1 on the Bl-12 board. The surface of
the CCD contains a number of photosensors.

The array is 816 horizontal photosensors by 606 vertical
photosensors, so that there are a total of 494,496. The ef-
fective number of them is 756 photosensors by 581
photosensors, so there are total of 439,236. Incident light
is converted to a charge (signal charge) at the photosensor
in proportion to the brightness of the light. The converted
signal charge is read out by a register from the photo-
sensor, and is transferred in sequence and fed to the out-
put section. The register is subdivided into horizontal and
vertical shift registers. As shown in Fig. 3, there are 816
vertical rows of registers, while there is only one horizontal
row of registers, across the top. Each converted charge is
transmitted every field (frequency of VD) to the vertical
shift register adjoining to the photosensor. The signal
charge is then vertically transferred in sequence at the ver-
tical transfer clock V1, V2, V3 and V4 (frequency of HD)
to the horizontal register. The horizontal registers transfer
charges horizontally at the horizontal transfer clock H1, H2
(= 908 fh) to the output section. The output section con-
verts the charge to the voltage and outputs it. The signal
from IC1 is fed to the SH-27 board via the buffer Q1.
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2. COMPREHENSIVE SPECIFICAaTIONS  HHllIHIIN

<SH-27 board>

It contains a sample and hold circuit. CCD output signals
sent from the Bl-12 board are divided into two Both signals
are sampled and held by a sampling and holding pulses
(SHP, SHD}. One signal is sampled and held three times by
these pulses; in order of the SHP, SHD and SHP pulses.
The other signal is sampled and held two times by the SHD
pulse and then SHP puise. The difference of these two
signal removes a noise component of CCD output signal to
obtain the video signal, using a differential amplifier con-
sisting of Q16 through Q19. The video signal from the dif-
ferential amplifier is sent to the PR-89 board.

<PR-89 board>

It contains a video signal processing circuit, which con-
verts the video signal from the SH-27 board into a video
signal of CCIR standard. The video signal from the SH-27
board is fed to IC1. IC1 contains an auto-iris circuit and a
gain control amplifier for AGC. The signal from the gain
control amplifier passes through a low-pass filter FL1 and
is then fed to IC2. In IC2, various signal processings such
as clamping, gamma correction, white clipping, blanking
mixing, setup addition, and sync signal mixing are éx-
ecuted. The resultant signal is then passed through an out-
put driver circuit consisting of Q1 through Q8 and sent
from this board.

<CN-163 board>

It connects the MB-136 board with each external connec-
tor. 12-pin muiticonnector (DC IN/SYNC connector), 4-pin
connector (LENS connector) and BNC connector (VIDEO
OUT connector) are mounted on this board. At 12-pin
multiconnector, +12 V power voltage, external syn-
chronizing signals (EXT HD, EXT VD, RESET PULSE, VBS
and VS) are input and the video signal {(VS) and syn-
chronizing signais (CLOCK) are output. 12-pin multicon-
nector I/O signals varies according to selection of sync
model(internal sync or external sync mode). Refer to Sec-
tion 2-2 in details. +12 V power supply and video signal for
auto-iris lens are output from 4-pin connector. The video
signal (VS) is output from the BNC connector.

<RG-18 board>
It supplies a DC voltage to be applied to CCD driving clock
generator and CCD substrate.

<MB-136 board>

It contains an external synchronizing signal detection cir-
cuit, 1816 fh oscillator, DC-to-DC converter and CCD driv-
ing clock generator. When external synchronizing signals
are supplied to this board, the camera automatically
selects external sync mode and outputs a video signal syn-
chronized with the externa! synchronizing signal. For ex-
ternal synchronizing, EXT VD and EXT HD, or EXT SYNC,
or EXT HD and RESET PULSE can be used. When EXT HD
and EXT VD, or EXT HD and RESET PULSE are supplied,
the MB-136 board wave-shapes these signals using Q1,
Q2, Q3 and {C7 and outputs them to the SG-119 board.

When EXT SYNC of VBS or VS is supplied, this board
detects only a sync component using Q2, Q3 and iC7, and
wave-shapes it. The resuitant SYNC signal is output to the
SG-119 board. :

1816 fth oscillator is subdivided into two, which are for ex-
ternal and internal synchronizing. In the internal sync
mode, the oscillator using a crystal oscillator (X1)
operates. In the external sync mode, the voltage controlled
oscillator VCO which is an LC oscillator operates. The VCO
can vary oscillation frequency within £1%. A control
voltage of VCO are supplied between O V and 5 V. When
the control voltage is 2.8 V, the oscillation frequency is set
to be 28.375 MHz {= 1816 fh).

The clock signal of 1816 fh is fed to the CCD driving clock
generator. The DC-to-DC converter converts the
externally-supplied DC {(+12 V) into four DC voltages;
+15V,+10V, +7 V, and +5 V. These voltages are fed to
each board.

CCD driving clock generator generates the clock signal
necessary to drive the CCD. When the HD and VD signals
from the SG-119 board and the clock signal of 1816 fh
from the 1816 fh oscillator are fed to IC1.

It outputs the following signais.

CLOCK: The clock signal of 1816 fh (half the clock
signal of 1816 fh)
H1, H2:  Two-phase clock signal

These are used to drive the horizontal shift
register and to transfer the signal charges.
V1 to V4: Four-phase clock signal
These are used to drive the vertical shift
register and to transfer the signal charges.
PG: Precharge gate control pulse
A precharge gate is the gate of the output sec-
tion connected to the horizontal register. This
gate is controlled by this pulse to convert a
transferred signal charge into the voltage.
SHP, SHD: These pulses are used to sample the CCD out-
put signal.
CLP1: This pulse Is used to clamp the optical black
level of the CCD output signal.
CCD driving clock signals H1, H2, V1 to V4, and PG are
output to the CCD after passing through the drive circuit
consisting of IC3, IC5 and IC6.
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<8G-119 board>

It contains synchronizing signal generator. When CLOCK
of 908 fh from the MB-136 board is fed to the IC1 and IC2,
they outputs the foliowing synchronizing signals.

SYNC: Synchronizing signal

BLKG: Bianking signali

HD, VD: Horizontal and vertical synchronizing signal
FLD: Field index signal

INT/EXT: Sync mode selection signal
Low for internal sync mode, and high for ex-
ternal sync mode.

VCO CONT: A control voltage of VCO for external
synchronizing.

XC-77CE (EK)
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SECTION 3

ALIGNMENT
3-1. PREPARATION
Step 1: Jigs and measuring instruments
¢ Oscilloscope [if the pattern box is unavailable]
* Waveform monitor e 100-W bulb
* B/W monitor ® Variable voltage transformer

® Digital voltmeter

» Power supply equipment: Junction box JB-77 (soid on
the market), regulated power supply unit

* Tripod attachment: VCT-37 (sold on the market)

® Lens: Standard VCL-16Y-M (sold on the market)

® Pattern box: PTB-500 or PTB-220
(SONY part No.: J-6029-140-A)

* Grayscale chart
(SONY part No.: J-6026-130-A)

* White window chart
Make a hole in black paper as shown
in the figure.

! D E F !
Vertical A:B:C = 4.5:1:4.5
Horizontal D:E:F = 4.5:1:4.5

XC-77CE (EK) 3-1
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)

Step 2: Connection diagram

[Connection method 1]

Pattern box
PTB-500 or
PTB-220

Regulated power
supply unit
(+12V, 1A)

-~ DC
— = DC IN/SYNC ouT

XC-77CE | VIDEO OUT

—

Waveform monitor
(WFM}

]

B/W monitor

© 0O

75Q

+12v E::> Connect them to the
GND power supply unit

1-562-3566-00 g XC-77
Round connector piug DC IN/SYNC connector
(F) 12P

WIRING SIDE

3-2 XC-77CE {EK}



[Connection method 2]

Pattern box
PTB-500 or
PTB-220

{if the pattern box is unavailable]
Make adjustment with a simple illuminator as shown below.

Grayscale chart or

white window chart

A.C.IN

XC-77CE (EK)

Variabe
voltage
transformer

XC-77CE

XC-77CE

Junction box Regulated power
JB-77 supply unit
DC IN/SYNC @ D D>
CAMERA @, ©)
VIDEO @ @
ouT
Cable (+12v, 1A]

CCXC-12P02 (2m)
CCXC-12P05 {5m)
CCXC-12P10 (10m)
CCXC-12P25 (26m)

3-3

Waveform monitor
{(WFM)

)

—

B/W monitor

[

75Q




TG 3. ALIGNMEN(

3-2. OVERALL ADJUSTMENT

Step 1: V SUB (field) adjustment

e Caution

Do not make this adjustment except when the CCD is replaced.

® Setting

Measuring instrument

Digital voltmeter

e Adjustment procedure

1. Test Point; TP3 (GND:TP1)/PR-89 board
Adj. Point: @ RV10/PR-89 board

Spec.: When using a new CCD, adjust the V SUB i XEDAGC Rva @ @RVB
voltage so that the specification written in TP @
X A - bt
the back of the CCD is satisfied. @ @ Todr g1 g2 @ @ mro:
|
Rv2 Rvi | OB2 D:l RV Rv7 D20
' OB3 D301
Lo |
D4p!
!
IC1 % Ic2 050,
P2 ‘ beo:
© Rrvo RVS D70
cen f1_d2
B8O | D8O
B90 | putt bEIoN
| 1
0= O %
@7TP3  RVI0
PR-89 BOARD {Component Side)
3-4 XC-77CE (EK)



Step 2: Coupling noise elimination adjustment

* Setting

Lens iris

Measuring instrument

Close it with the lens cap

Oscilloscope

Trigger

TP4(HD)/MB-136 board

* Adjustment procedure

Test Point/PR-89 board

Adj. Point

Spec.

TP2(GND:TPI)

OCV 1/SH-27 board | A shall be minimized.

O CV1/SH-27 board

FIX AGC RV4 @ @RVB
™ e
r—-"
Q0% == \ @ 0%
1 OB2 RVS RV7 020
Ioes D3g!
I
Dap!
I
IC2 050
I
TP2 beo!
RVO RVS 070:
€1
B8O D80 |
I
B90 | gy1t 090,
|

@ mop .@ @RVS D100 1

[ S,

@TP3 “RV10
PR—8% BOARD (Component Side )
PR-89 board
- O

|0

[e]s] Ie]

=

il

SG-118 board

TP4(HD)/MB-37 board

XC-77CE (EK)

3-5
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HIL 3. ALioNMENT

Step 3: PEDESTAL adjustment

e Setting

Lens iris

Close it with the lens cap

Measuring
instrument

Waveform monitor
(WFM)

® Preparation

{Front view]

1. Solder parts A, D, and F, and remove the solder from parts B, C, and E.

E F
PR-89 BOARD{Component Side)

[Top view]

2. Set ORV4,06RV1 1/PR-89 on the PR-89 board to the mechanica! center:

QO e
IOBZ

' OB3

EDW

TP3 RV1O

B0
8100 'é RVE

[

PR—8% BOARD

{Component Side }

@ {Continued to next page)

3-6
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NIRRT 3. ALIGNMENT

Step 11: Setting after adjustment

® Setting

Solder part A and remove the solder from part B as shown in the figure.

PR-89 BOARD{Component Side)

XC-77CE (EK)



3. Test/Point: VIDEO OUT terminal
Adj. Point: @RV 1/PR-89 board
Spec.: B = 700 £ 10 mV

FX

EE:
12

AGC _.Rv4@ @R
ko
@ O o 19
1082

‘ OB3

9
BBO |
B90|
B‘°O' Rve

e_d

€1 &2

©TP3 RV10

o O

RV3

RV7

D1OI
DZO'
p3g
040!
050,
D60
070
080
090,
DI0O |
[ S

PR-82 BOARD {Component Side )

XC-77CE (EK)

3-17
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I 3. ALIGNMEN !

Step 10: GAIN LIMIT adjustment

® Setting

Measuring Oscilloscope and wave-

Object White window chart . .
instrument form monitor

® Preparation

1. Solder parts A, C and E and remove the solder from parts B, D, and F as shown in the figure.

PR-89 BOARD(Component Side)

* Adjustment procedure

1. Shoot the white window chart as shown in the
figure at right.

2. Test Point: TP2 (GND:TP1)/PR-89 board
Trigger: TP4(HD)/MB-136 board
Adj. Point: Lens iris
Spec.: A=50 = 10 mV

Monitor screen

Fl x

@ @ Tosr

| 0oB2

| | o83
*X:Ye) :
sz D60 :
If the specification cannot be satisfied: RVS RVS bTo!
* When the pattern box is PTB-220: 8661 ¢t g2 bs0!
Adjust the luminance control on the pattern box 896 ; Ry 050!
so that the specification is satisfied. 200 ] @ e mooi
* When the pattern box is PTB-500: P N

Put an ND-4 filter that meets the specification

of the lens over the lens, and make readjustment. PR—89 BOARD  (Component Side)
* When a 100-W bulb is used:

Adjust the variable voltage transformer so that

the specification is satisfied.

3-16 XC-77CE (EK)



Step 9: White clip adjustment 2

® Setting
Object Grayscale chart M easuring Waveform monitor (WFM)
instrument
* Adjustment procedure
1. Shoot the grayscale chart, and place the camera
so that the chart frame touches the underscanned Monitor screen
picture frame on the monitor screen.
2. Test Point: VIDEQ OUT terminal :
Adj. Point: @ RV6/PR-89 board m I I I
Adjustment: Open the lens iris and adjust so that [ m ]
the VIDEO OUT waveform clips at l
805 = 10 mV.
Fi x AGC RV4 @ @RVS
TP1 @
@ @ Fom 6’2 @ pio] !
1 082 RV Rv7 P20
805 = 10 mV Ioes DSoi
DE:-ToR!
I} : @ =
D60 |
RVO 07O
€1 42 |
880 ' 080
890 ! 090,
moo |@ RVE D18(_)_i
TP3 Rvio

PR—89 BOARD (Component Side )

XC-77CE (EK}

PR-89 board

3

- O

O

O
coo‘? AN

\ SG-119 board
TP4 (HD}/MB-37 board




M 5. Avcianment

* Adjustment procedure

1. Shoot the grayscale chart, and place the camera so that
the chart frame touches the underscanned picture frame
on the monitor screen.

Test Point/PR-89 board Adj. Point Spec.

TP2(GND:TP1) Lens iris A=350 = 10mV

Monitor screen

Test Point Adj. Point Spec.

VIDEO OUT terminal |@RV3/PR-89 board | B = 700 = 10 mV

FIXI::]:IAGC RV4 @ @RVB
1@
N r=-"
Fosr [2 0 @ D10}
|082 !
RV3 rv7 D20
| ! o83 D3g!
'
PE-Youll
I
|C2 D50
]
D60,
V5 D70
BsOI €1 g2 :
l D8O,
B9 t
H o] I R 1 D90,
axooy @RVG D100 |
| VR

TP3 Rvio

PR-89 BOARD (Component Side )

3-14 XC-77CE (EK)



Step 8: Gamma adjustment

® Setting

Object

Grayscale chart

Measuring
instrument

GOscilloscope and wave-
form monitor

® Preparation

fFront view]

11

PR-89 BOARD{Component Side)

[Top viewl]

2. Set@®RV6E/PR-89 on the PR-89 board to the mechanical center.

1. Solder parts B and D and remove the solder from parts A and C as shown in the figure.

FIX
247
IC1

.

-
o8t
|

g1 ¢2
o]
o [T

LO§3

E Ic2
5

Vi

P2 D60,
© Rve RV D70,
BBt o

ol D8O,
1] :
890 gy 090,
i (
BtO D10
D =21 O~ 2}
©7TP3  RVIO
PR- 89 BOARD (Component Side )

@ (Continued to next page)

XC-77CE (EK)
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Step 7: White clip adjustment 1

® Setting

Object Grayscaie chart

Measuring
instrument

Waveform monitor (WFM)

® Preparation

[N 3. AvignmenT

Solder part A and remove the solder from part B as shown in the figure.

PR-89 BOARD{Component Side}

® Adjustment procedure

1. Shoot the grayscale chart, and place the camera
so that the picture frame of the camera touches
the underscanned picture frame on the monitor

screen.
. . F1X AGC RV4 RV8
2. Test Point: VIDEO OUT terminal O @ ™ ®
Adj. Point: @RV4/PR-89 board pan g2 oot
Adjustment: Open the lens iris, and adjust so that @ @ ! g2 [:D @ P20 \
the VIDEO OUT waveform clips at | RV2 RV 1 " RS R o
805 = 10 mV. b= !
' [2X"To) :
i1 IC2 D50
J_— 06O
@ gve RV5 D70
ARl
. 1
805 = 10mV BSO:RVH DQO:
Q=0 O e
®TP3  RVIO i
PR-89 BOARD  (Component Side)
PR-89 board
~ - O I
O
i — [e]e] Lo 1 -
S$G-119 board
3.1p TPAHDIMB-37 board

XC-77CE (EK)



Step 6: AGC adjustment

* Setting

Object Grayscale chart

Measuring
instrument

Oscilloscope and wave-
form monitor

* Preparation

Solder part B and remove the solder from part A as shown in the figure.

PR-89 BOARD({Component Side)

* Adjustment procedure

1. Shoot the grayscate chart, and place the camera
so that the picture frame of the chart touches the
underscanned picture frame on the monitor screen.

2. Test Point: TP2 (GND:TP1)/PR-89 board
Trigger: TP4{HD)/MB-136 board
Adj. Point: Lens iris
Spec.: A=350 = 10 mV

3. Test Point: VIDEO OUT terminal
Adj. Point: @RV 8/PR-89 board
Spec.: B = 700 £ 10 mV

Monitor screen

Ul

il

il

r--

e ] I8
3
rRvz R OB
[o83
5 IC1
TP2
® rvo

©TP3 RV

E IC2
RV5

- a1 42 ;
BBO’@ 080,
Q) “ Or1H |
8BS0 1 gy11
D =D
L-J

Fe
5 Q QT

RVE D100 X

PR—82 B8O0ARD

(Component Side )

XC-77CE (EK}

3-11
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RN O, AUnors vty .

4. Test Point: TP2 (GND:TP1}/PR-89 board
Trigger: TP4(HD)/MB-136 board
‘Adj point: Lens iris
Spec.: B = 350 = 10 mV

5. Test/Point: VIDEO OUT terminal
Adj. Point: @RV 2/PR-89 board
Spec.: C = 700 £ 10 mV

PR-89 board

re O‘L‘

O
O

3

Q060 ~

SG-119 board
TP4(HD)/MB-37 board

le‘:I:AGC RV4 @ @RVB
TP

.._1 r==-

s as Q) O

S 1 os 1] RVE  Rv7 020,

'oas D3o!

1

bap

|

D50

t

d D60

RV9 070,

a1 d2 )

BBO' 080,

1

890! R 1 D90,

B‘OOV RV6 D180_J:

@TP3 RV1O

PR~ 89 BOARD {Component Side )

XC-77CE (EK)



Step 5: GAIN adjustment

® Setting -

Object Grayscale chart

Measuring
instrument

Oscilloscope and wave-
form monitor

® Preparation

1. Solder parts A and C and remove the solder from parts B and D as shown in the figure.

(

PR-89 BOARD{Component Side) .

* Adjustment procedure

1. Lens iris = Close it with the lens cap
2. Test point: VIDEO OUT terminal
Adj. Point: @RV 11/PR89 board
Spec.. A = 20 £ 5mV

3. Shoot the grayscale chart, and place the camera
so that the chart frame touches the underscanned
picture frame on the monitor screen.

1%

RV2 RV
E IC
P,
®

1
2
RV

©TP3  RVIO

8901 gyn
i
@ B‘OOIé @Rve
v Jd

r'_\
) OB1 Ft g2
l
1 OB2
1
1083
Lo
§ Ic2
RVS

] g1 42

Rv4@ @RVB

TP @
r-=

2 0
RVS Rv7 D20,
030!

1

o X:YoXl

t

D50

I

060

p70

'

080,

090,

D100

LS}

PR-89 BOARD {Component Side)

Monitor screen

(TID

@ {Continued to next page)

XC-77CE (EK)
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e

Step 4: SYNC adjustment

¢ Setting

Measuring instrument | Waveform monitor (WFM)

e Adjustment procedure

Test Po'irit

Adj. Point

Spec.

VIDEO OUT terminal

GRV7/PR-89 board

= 300 = 10 mV

Q0% 1y D @
|OBZ Dzo}

le AGC RV4 @ @RVE
v IO
>

RV RVT
1093 930:

pao!

=1 @ &
D60

RV9 070,

¢1_ g2 )

BSO| D90,
8100 .@ D100 1
E |

©T1P3 RV1O

PR-89 BOARD {Component Side )

3.8 XC-77CE (EK)



* Adjustment procedure

TP3 RV10

Test Point Adj. Point Spec.
VIDEO OUT terminal {GRV5/PR-89 board A=20x5mV
an AGC RV4 @ @RVB
P1®
QOF v Q Qi
"7 o 1082 RV3 Rv7 020
1 033 D30 :
PX:Yo Rl
IC1 ) D50
D60
RVS D70
- 1 42
860 i 080
B20 090,
moo .@ RVE D‘SO_E

PR—89 BOARD

(Component Side )

XC-77CE {EK)
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1. BY RO

LT T R P PP 1-1(J)
1oD, BERR veeeeemrererernreeeeeesnannae s P P 1-2(J)
1-3. DB D T2 rerrerereereeereeeeeieieeie e, 1-3(J)

1-3-1. CCDE'FHH AT E S 2—n XC-77/77CE-++ 1-3(J)

1-3-2. ZH7 Z v F A2 b VCT-37weeersesseerscnnns 1-5(J)
1-3-8. Py r 22 alRy TR JB-T7 e 1-6(J)
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1-1. #HiE

XC-77/77CE X, # A 7 HOBE{R#E{%EF CCD (Charge
Coupled Device) ##FH L ICHELCFA AR T EY 2 —n
T“TO

aSEE

768X 493 (XC-77)/753 % 581 (XC-77CE) B DEHE 1= & b,
SO LERYBHTEL T,

$72, XC-77CE X ERDORER DB VP ERIFII k> TH b
7RvRDBLRTL, EBLT Fvy v 7y EBRSNEHE
BUE AFLAZBLT 2T,

SHEESLEBARICHD

Higche LT, GAINIX AGC (Automatic Gain Control)
LEE GAIN, yIZBIEL 1 OEBRYAMYI O 2L 07
BT,

7, MEY YV RATEROEME-—N 27 v—2n5 7
A—=N PG RIAIELTEETOT, SMEBRIMAR
L/ vAvR—r—RE-FERETEESTEANT S L,
BEENY, [rR—rv—RE—FLIE—OBELH
JELAEET T,

SEEOHFREEBL R EE
ABMORIMRESRER» L, KO IBHEDEFTIIL-TiE
POHATLFEIBBIRLEIEDTEET., KI5 5ALE
WAREEE L, RPERIERO 1% LGS L->THY 27,

HD, VD{E® 1 HD, VDEB» LA v X—1—2AHKFRD»/
YA E—r—ZREFERA > EEHNENL, ZOFK
IR TSR E T T,

VBS (Video, Burst, Sync){E% : VBS{ES (BBES, i1
BEARIMRES) L > THEBMEY ) 27 (HD, VD{E
Szl AEEAARE VBSIZ X ARIBIAFRIZHERIZA
HESTOYHRLZONET),

Vv bR L v IREDODHABREED XA I 27T
AHLICLEE, FREDYV Y b2V RILLHIDX
A3 %arbue—ndT5ILEMNTs37,

AERESESHS

ray 7ESREBEASATCETH, HDESH LU
Z4—=nF 47y 2ES (FLDES, VDES, #AR.
BESOvTh) &, BARBRPEETAILIILST
12PaAisx—S 0 hT22E0Ts L,

Bk

THIXL XA M L USBIRTERSN T T, B
BRI LR L L A E A VRSRITHY, ZheHE
THI L O RBMOTHEPRNBCEEDE I LTS
e

XC-37 2 ) — X & ZHWTEE

BWHE O TiER D, VIDEC OUTIHT ORI ER 12
Ve NF 2R X—DE U EE L XC-37 ¥ ) —X LHE
LT 70T, XCITLY—RDHRXRZEZ 2a—1DdH
L, ZO3ERETAILEYTS LT,

BE6 - BIEENE
BRUFASSEL, BEOEVER
BRETREFEOLL, BRTVES
Bhr-TED - TEk

s4y Ry —}
WRATHEALLVER

EHREN 2.2W

1-1J)



1-2. #AL

CCDYF A HATEL 2a—n XCTT/TTCER Rl L LT2
AT LOBRIBKOBY TT (FREFNYRFTYCL-T
i)

HASHTF—TN
CCXC-12P02 (2m)
CCXC-12P05 (5m)
CCXC-12P10 (10m)
CCXC-12P25 (25m)

=TI vFACL
VCT-37

CCODEFFANAAFEZ 2 —IXC-77/7T7CE

#EHE L » X VCL-16Y-M
f=16mm, F1.4DE#EL > AT, BH L MEahEIEF
T,

Seroirarviy s XJB-77

# A 5 — 7" v CCXC-12P02/12P05/12P10/12P25 % f -
THATES a—n EHERL, BEOHRBPREETDZR
s & UIMHBREIEMES DIRRRITC T,
4132 % —PC-XCO4

F—bFTAYV AL APV R2a—REHRAFES a—w
XC-77/77TCE ) LENS ¥ F o #H T Ao AL 7.

CCOEFHH AT
T2 a—JLXC-T7/T7CE

ZBELX
VCL-16Y-M

SeroiaLRy o XIBTT

12E>rax 7% —PC-XC12

43375 —PC-XC04

234249 —PC-XC12

HRASETa—nDDC IN/SYNCEFIZERT 210007
ST, YRATFLHCERINIZLDTT,

EHTF Y v F A P VCT-37

CHPFESTHATE S 2~V EBEETAHLEE, SOT XY
FRYNHIASES 2—VOERBCERIFT T,

#1 X 54— 7 L CCXC-12P02 (2 m)/12P05 (5 m)/

12P10 (10 m)/12P25 (25 m)
#ATEY 2~ EEDDC IN/SYNCHFF KM L, BE
OEEPHUEESOR B LUAMESDRZZITC 2T,

1-2(J)



1-3. FEDBRFREFEVLH /-

1-3-1. CCD EFHFA N AFEZ2—IL XC-77/77CE

BIE

(3 oy P
(C=wwrt)

Lo XT o b(CTysb)
L L XVCL1BY-M 7L E, C= U ¥ hRD vy X9k
BERLE O fFTir T,

C=u s bRDLVURR, VA=Y EDLORH
LEN7TmMmMUTOLOPERLT LIS,

7mm LT

Lo ZXTH b H

1-3(J)

EE
@ LeEns T @ DC IN/SYNC 2 F
(ary) (12e>)

€© VIDEO OUT#F (BNCa %2 5 —)
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3 2
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»LOBBESPHRAL 7. 21, ABESRES X
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H
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% ¢

ASAHTE £=01974 > F

BRYfFiIsr

EER

B R5EY a—nBEERCECEETY 6 i IRTT,
ciTEVa—NEBEETAL, et Tk BRI E
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SHTP Xy F AL I RCCOEFA AT 2—mIlHY
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PBADHYET,
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1-3-3. v 2 arFKv I X JIB-77

(1 AT -

© CAMERA %3

Qi taviso7
DC 12VOEBEP AL ESEITL 27,

@ CAMERA (H AS5)3F (12K )

# A 5 o —7 v COXC-12P02/12P05/12P10/12P25 34k L,
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VCL-16Y-M

STANDARD LENS
VCL-16Y-M



VCL-16Y-M

No. Parts No. Description

LENS
Standard Lens(VCL-16Y-M)

1 3-707-313-01 CAP, FRONT (FOR VCL-16Y-M) A
2 3-707-314-01 CAP, REAR A




SCHEMATIC DIAGRAM & MOUNTING DIAGRAM
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CN-177,FRAME

ELECTRICAL PARTS LIST

Ref. No.  Parts No. Description

CN-177 BOARD

1-621-376-11  PRINTED CIRCUIT BOARD "'CN-177"

D1 8-719-800-33 TLG102A
R1 1-249-414-11 CARBON 560 5% 1/6 W
FRAME

1-537-047-11 TERMINAL BOARD "“DC IN +12V"

CN1 1-562-382-12 RECEPTACLE, BNC ““CLOCK OUT"”
CN2 1-562-382-12 RECEPTACLE, BNC “’VIDEO OUT”
CN3 1-562-382-12 RECEPTACLE, BNC VD IN*

CN4 1-562-382-12 RECEPTACLE, BNC “"HD IN"

CN5 1-562-221-31 RECEPTACLE, 12P *"CAMERA"

-2 - JB-77
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A-2. MOUNTING DIAGRAM
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SECTION B
SEMICONDUCTOR

SEMICONDUCTOR INDEX

The circuit diagram of IC is obtaind from the IC data book published by

the manufacturer.

TYPE PAGE
11pQ03....... B-2
152835....... B-2
188123....... B-2

2SA11626..... B-2
2SA1226...... B=2
2SA812....... B2

25C1623...... B=2
2SC2757.ceea. B=2

3SK263..eean. B2
BX1480...c... B=3
CXA1065M..... B=3
CXA1118M..... B-3
CXA1119M..... B=3

CXBO026AM.... B-4
CXD1035B@-W.. B-4

FC52M.cc..... B-2

MC14046BCP... B-9
sB05-05CP.... B-2

TC74HCOOF.... B-9

XC-77 (J, UC)
XC-77CE (EK)

B-1
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B-2 XC-77CE (EK)
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SECTION C
SPARE PARTS

C-1. PARTS INFORMATION

Safety Related Component Warning

Components identified by shading marked with @\ on the schematic diagrams, exploded views and electrical spare parts list are critical to
safe operation. Replace these components with Sony parts whose parts numbers appear as shown in this manual or in service bulletins and
service manual supplements published by Sony.

Replacement Parts supplied from Sony Parts Center will sometimes have different shape and outside view from the parts which actually in
use. This is due t0 *’accommodating the improved parts and/or engineering changes’’ or *‘standardization of genuine parts.”’

¢ This manual’s exploded views and electrical spare parts lists are indicating the parts numbers of *‘the standardized genuine parts at
present’”.

¢ Regarding engineering parts changes in our engineering department, refer Sony service bulletins and service manual supplements.

Printed Components in Bold-Face type on the exploded views and electrical spare parts list are normally stocked for replacement pur-
poses. The remaining parts are not normally required for routine service work. Orders for parts not shown in Bold-Face type will be pro-
cessed, but allow for additional delivery time.

ftem with no part number and/or no description are not stocked because they are seldom required for routine service.

Abbreviation
REF. NO. DESCRIPTION REF. NO. DESCRIPTION REF. NO. DESCRIPTION
(o] CAPACITOR FL FILTER Q TRANSISTOR
CN CONNECTOR ic IC RY VARIABLE RESISTOR
cv VARIABLE CAPACITOR L INDUCTOR X OSCILLATOR
D D!ODE PU COMBINATION PARTS

All capacitors are in micro farads uniess otherwise specified.
All inductors are in micro henries unless otherwise specified.
All resistors are in ohms.

XC-77 (J, UC)
XC-77CE (EK) C-1



C-2. ELECTRICAL PARTS

Parts that are not listed in the “reference numbers order list “ are shown in following table.

Reference numbers are omitted.

CAPACITOR

CHIP CERAMIC CAPACITOR

c-2

S /\&6 " 220pF through 0.0184F(B) + 1+ c;voo S0WV
@ 0.022uF through 0.0684F(F) * % S0WV
0.14F(F) :23 % 25WV
Parts No. 1-163-000-00
L arts No. 1-16 o-0 \
Value _Pag; I;o; Value .Pacr]t; go; Value _Pag; go;

100pF — 0.001uF 009 0.01uF 021
120 = 0.0012 010 0.012 022
150 = 0.0015 011 0.015 023
180 — 0.0018 012 0.018 024
220 001 0.0022 013 0.022 033
270 002 0.0027 014 0.027 —
330 003 0.0033 015 0.033 034
390 004 0.0039 016 0.039 —
470 005 0.0047 017 0.047 035
560 006 0.0056 018 0.056 —
680 007 0.0068 019 0.068 036
820 008 0.0082 020 0.082 —

0.1 038

XC-77 {J, UC)
XC-77CE (EK)



RESISTOR

CHIP RESISTOR

y'\
"~ \b/ .

N4

/

+5% 1/10W
OS2 through 3.3M 2

Parts No. 1-216-(J013-00

N\

Parts No. Parts No. Parts No. Parts No. Parts No.
Value — Value — 000 — Value o0 — Value - 0o — Value — OO0 -
[+19) 295 30 012 910 048 30 084 910 120
10 — 330 013 1k 049 33k 085 1M 121
1.1 — 36 014 1.1 050 36 086 1.1 122
1.2 — 39 015 1.2 051 39 087 1.2 123
1.3 — 43 016 1.3 052 43 088 1.3 124
15 —_ 47 017 15 053 47 089 1.5 125
1.6 —_ 51 018 1.6 054 51 090 1.6 126
1.8 —_ 56 019 1.8 055 56 091 1.8 127
2 - 62 020 2 056 62 092 2 128
2.2 298 68 021 2.2 057 68 093 2.2 129
24 301 75 022 24 058 75 094 2.4 130
2.7 302 82 023 2.7 059 82 095 2.7 131
3 303 91 024 3 060 91 096 3 132
3.3 304 1000 025 3.3 061 100k 2 097 3.3 133
36 305 110 026 3.6 062 110 098
3.9 306 120 027 3.9 063 120 099
4.3 307 130 028 43 064 130 100
4.7 308 150 029 4.7 065 150 101
5.1 297 160 030 5.1 066 160 102
5.6 309 180 031 5.6 067 180 103
6.2 310 200 032 6.2 068 200 104
6.8 311 220 033 6.8 069 220 105
75 312 240 034 75 070 240k 106
8.2 313 270 035 8.2 071 270 107
9.1 314 300 036 9.1 072 300 108
10Q 001 330 037 10k 073 330 109
11 002 360 038 " 074 360 110
12 003 390 039 12 075 390 111
13 004 430 040 13 076 430 112
15 005 470 041 15 077 470 113
16 006 510 042 16 078 510 114
18 007 560 043 18 079 560 115
20 008 620 044 20 080 620 116
22 009 680 045 22 081 680 117
24 010 750 046 24 082 750 118
27 011 820 047 27 083 820 119
XC-77 {J, UC)
XC-77CE {EK) C-3



Bl-12, CN-167

Ref No. Part No.
BI-12 BOARD
1-621-913-12

Cc1 1-135-079-21
C2 1-135-084-21
C4 1-163-129-00
C5 1-135-084-21
Ccé 1-135-091-00
Cc7 1-135-092-21
D1 8-719-815-55
D2 8-719-815-55
Q1 8-729-175-72

Description

PRINTED CIRCUIT BOARD *’BI-12"*

TANTALUM CHIP 3.3 10% 35V
TANTALUM CHIP 1.5 10% 25V
CERAMIC CHIP 330PF 5% 50V
TANTALUM CHIP 1.5 10% 25V
TANTALUM CHIP 1 10% 16V

TANTALUM CHIP 3.3 10% 16V

1815655
181555

28C2757-T33

c-a

Ref No.

Part No.

CN-167 BOARD

c1
c3
Cc4
Ccs
c7

D1

F1

L1
L2
L3

1-621-914-11

1-163-141-00
1-163-101-00
1-163-101-00
1-163-101-00
1-163-101-00

8-719-200-08

1-532-775-21

1-410-695-51
1-410-194-61
1-410-194-61

Description

PRINTED CIRCUIT BOARD "'CN-167""

CERAMIC CHIP 0.001 5% 50V
CERAMIC CHIP 22PF 5% 50V
CERAMIC CHIP 22PF 5% 50V
CERAMIC CHIP 22PF 5% 50V
CERAMIC CHIP 22PF 5% 50V

11DQO3

FUSE, MICRO(SECONDARY)

CHIP 1.5
CHIP 1.5
CHIP 1.5

XC-77 {4, UC)
XC-77CE (EK)



Ref No.

Part No.

MB-136 BOARD

A-7615-202-A

A-7615-212-A
C1 1-163-141-00
c2 1-135-097-21
Cc3 1-163-117-00
ca 1-135-097-21
cé 1-135-097-21
Cc?7 1-135-093-21
cs 1-135-093-21
Cc9 1-135-083-00
C10 1-135-083-00
C11 1-135-083-00
c12 1-135-083-00
C13 1-135-092-21
c14 1-135-092-21
C15 1-135-092-21
c16 1-135-092-21
c17 1-163-117-00
c18 1-135-165-95
Cc20 1-124-472-11
c22 1-163-117-00
C26 1-135-093-21
Cc27 1-135-095-00
Cc29 1-163-093-00
C30 1-163-097-00
c32 1-135-097-21
C33 1-163-105-00
C35 1-163-093-00
C39 1-135-093-21
C40 1-163-117-00
C41 1-127-518-11
Cc44 1-124-472-11
CNB 1-563-7562-11
CND 1-663-752-11
Cv1 1-141-299-11
XC-77 (4, UC)
XC-77CE (EK)

Description

MOUNTED CIRCUIT BOARD ""MB-136""
WITH "SG-119"" (J, UC)

MOUNTED CIRCUIT BOARD ’‘MB-136"
WITH *SG-119"" (EK)

CERAMIC CHIP 0.001 5% 50V
TANTALUM CHIP 15 10% 10V
CERAMIC CHIP 100PF 5% 50V
TANTALUM CHIP 15 10% 10V
TANTALUM CHIP 15 10% 10V

TANTALUM CHIP 10 10% 16V
TANTALUM CHIP 10 10% 16V
TANTALUM CHIP 0.47 10% 25V
TANTALUM CHIP 0.47 10% 25V
TANTALUM CHIP 0.47 10% 25V

TANTALUM CHIP 0.47 10% 25V
TANTALUM CHIP 3.3 10% 16V
TANTALUM CHIP 3.3 10% 16V
TANTALUM CHIP 3.3 10% 16V
TANTALUM CHIP 3.3 10% 16V

CERAMIC CHIP 100PF 5% 50V
TANTALUM CHIP 33 10% 16V
ELECT 470 20% 10V

CERAMIC CHIP 100PF 5% 50V
TANTALUM CHIP 10 10% 16V

TANTALUM CHIP 1.5 10% 10V
CERAMIC CHIP 10PF 5% 50V
CERAMIC CHIP 15PF 5% 50V
TANTALUM CHIP 15 10% 10V
CERAMIC CHIP 33PF 5% 50V

CERAMIC CHIP 10PF 5% 50V
TANTALUM CHIP 10 10% 16V
CERAMIC CHIP 100PF 5% 50V
ELECT(SOLID) 100 20% 16V
ELECT 470 20% 10V

RECEPTACLE, 10P FEMALE
RECEPTACLE, 10P FEMALE

CERAMIC 6PF

C-5

Ref No.

D1
D2
D3

D5
D6

iC1
IC3
IC4
IC5
IC6
IC7

L1
L2
L3
L4
LS

L6

L7
Lg

PU1

Q1
Q2

Q4
Qs

X1

Part No.

8-719-100-03
8-719-100-03
8-719-100-03
8-719-100-03
8-719-100-03
8-719-907-19

8-759-941-52
8-752-031-03
8-729-204-94
8-759-013-02
8-741-148-00
8-759-204-94

1-408-147-00
1-408-769-11
1-408-789-21
1-408-781-00
1-408-781-00

1-408-781-00
1-408-777-00
1-408-789-21

1-464-780-11

8-729-122-63
8-729-216-22
8-729-216-22
8-729-100-66
8-729-100-76

1-567-708-12
1-5667-732-12

l MB-136

Description

182835
152835
182835
182835
152835
FC52M-5

CXD1035BQ-W: SONY
CXA1065M: SONY
TC74HCOOF: TOSHIBA
CXBOO26AM: SONY
BX1480: SONY
TC74HCOOF: TOSHIBA

MICRO 2.2
CHiP 2.2
CHIP 100
CHIP 22
CHIP 22

CHIP 22
CHIP 10
CHIP 100

DC-DC CONVERTER

2SA1226
2SA1162
2SA1162
28C1623
2SA812

28.6363MHz (J, UC)
28.6363MHz (EK)



PR-89 l

Ref No.  Part No.
PR-89 BOARD
A-7513-556-A
C1 1-135-093-21
Cc3 1-163-086-00
ca 1-163-086-00
C5 1-135-093-21
C6 1-124-471-00
c8 1-124-444-00
c9 1-135-095-00
C12 1-135-097-21
Cc13 1-135-097-21
Cc16 1-135-097-21
c17 1-135-097-21
c18 1-135-096-21
Cc21 1-135-095-00
c23 1-135-096-21
C24 1-135-165-95
CNB 1-566-475-11
CND 1-566-482-11
FL1 1-409-427-11

Description

MOUNTED CIRCUIT BOARD “'PR-89"

TANTALUM CHIP 10 10% 16V
CERAMIC CHIP 3PF +0.25PF 50V
CERAMIC CHIP 3PF +0.25PF 50V
TANTALUM CHIP 10 10% 16V
ELECT 1000 20% 6.3V

ELECT 220 20% 10V

TANTALUM CHIP 1.5 10% 10V
TANTALUM CHIP 15 10% 10V
TANTALUM CHIP 15 10% 10V
TANTALUM CHIP 15 10% 10V

TANTALUM CHIP 15 10% 10V
TANTALUM CHIP 4.7 10% 10V
TANTALUM CHIP 1.5 10% 10V
TANTALUM CHIP 4.7 10% 10V
TANTALUM CHIP 33 10% 16V

RECEPTACLE, 3P MALE (2PCS)
RECEPTACLE, 10P MALE

LPF 14.3MHz

C-6

Ref No.

IC1
icz

RV1
Rv2
RV3
RV4
RVS

RV6
RV7
RVS8
RV10
RV11

Part No.

8-752-031-14
8-752-031-15

8-729-100-76
8-729-175-72
8-729-175-72
8-729-122-63
8-729-175-72

8-729-122-63
8-729-175-72
8-729-122-63
8-729-100-66
8-729-100-66

8-729-100-66
8-729-100-66

1-230-871-11
1-230-871-11
1-230-869-11
1-230-869-11
1-230-869-11

1-230-870-11
1-230-869-11
1-230-870-11
1-230-874-11
1-230-870-11

Description

CXA1118M: SONY
CXA1119M: SONY

2SA812
28C2757-T33
28C2757-T33
2SA1226
2SC2757-T33

2SA1226
2SC2757-T33
2S5A1226
25C1623
25C1623

25C1623
28C1623

METAL 22K
METAL 22K
METAL 4700
METAL 4700
METAL 4700

METAL 10K
METAL 4700
METAL 10K
METAL 100K
METAL 10K

XC-77 (J, UC)
XC-77CE (EK)



Ref No. Part No.
RG-18 BOARD

A-7513-558-A
Cc1 1-135-092-21
c2 1-135-091-00
Cc3 1-135-079-21
C4 1-135-079-21
C5 1-135-079-21
Ccé6 1-135-079-21
Cc7 1-135-079-21
c8 1-135-092-21
Ccs 1-135-092-21
c10 1-135-165-95
CNA 1-563-750-11
CNB 1-566-482-11
CNC 1-563-752-11
CND 1-566-482-11
D1 8-719-101-23
D2 8-719-101-23
D3 8-719-938-75
D4 8-719-938-75
Q1 8-729-100-66
a2 8-729-100-66
Q3 8-729-100-66
o4 8-729-100-66
XC-77 (J, UC)

XC-77CE (EK}

Description

MOUNTED CIRCUIT BOARD “RG-18""

TANTALUM CHIP 3.3 10% 16V
TANTALUM CHIP 1 10% 16V

TANTALUM CHIP 3.3 10% 35V
TANTALUM CHIP 3.3 10% 35V
TANTALUM CHIP 3.3 10% 35V

TANTALUM CHIP 3.3 10% 35V
TANTALUM CHIP 3.3 10% 35V
TANTALUM CHIP 3.3 10% 16V
TANTALUM CHIP 3.3 10% 16V
TANTALUM CHIP 33 10% 16V

RECEPTACLE, 3P FEMALE {2PCS)
RECEPTACLE, 10P MALE
RECEPTACLE, 10P FEMALE
RECEPTACLE, 10P MALE

188123
188123
SB05-05CP
SB05-05CP

25C1623
28C1623
28C1623
28C1623

C-7

Ref No.

Part No.

S$G-119 BOARD

Cc1
C3
C4

c8

Cc9
c10

1IC1
Ic2

A-7513-555-A

A-7513-593-A

1-135-097-21
1-135-095-00
1-135-095-00
1-135-095-00
1-135-095-00

1-163-101-00
1-163-101-00

8-759-941-40
8-759-009-02

RG-18, $G-119

Description

MOUNTED CIRCUIT BOARD *'SG-119""
(J, Uuc

MOUNTED CIRCUIT BOARD "SG-118""
(EK)

TANTALUM CHIP 15 10% 10V
TANTALUM CHIP 1.5 10% 10V
TANTALUM CHIP 1.5 10% 10V
TANTALUM CHIP 1.5 10% 10V
TANTALUM CHIP 1.5 10% 10V

CERAMIC CHIP 22PF 5% 50V
CERAMIC CHIP 22PF 5% 50V

CXD1084Q-W: SONY
MC14046BF: MOTOROLA



SH-27, FRAME

Ref No. Part No.
SH-27 BOARD
A-7513-557-A
C1 1-135-165-95
c2 1-163-105-00
C3 1-163-105-00
Cc4 1-163-101-00
C5 1-163-105-00
Ccé 1-163-105-00
c? 1-135-093-21
c8 1-135-097-21
Cc9 1-135-165-95
c10 1-124-224-00
c14 1-163-101-00
C15 1-163-101-00
C16 1-126-176-11
Cc18 1-163-093-00
CNA 1-566-475-11
CNB 1-563-750-11
CNC 1-566-482-11
CND 1-5663-752-11
CN1 1-566-426-11
1-563-936-11
1-563-940-11
cv1 1-141-291-11
Q1 8-729-122-63
Q2 8-769-401-68
Q3 8-729-100-66
Q4 8-729-122-63
Q5 8-769-401-68
Q6 8-729-100-66
Q7 8-729-122-63
Q8 8-769-401-68
Q9 8-729-100-66
Q10 8-729-122-63
Qa1 8-769-401-68
Q12 8-729-100-66
Q13 8-729-122-63
Q14 8-769-401-68
Q15 8-729-100-66
Q16 8-729-175-72
Q17 8-729-100-66
Q18 8-729-175-72
Q19 8-729-100-66
Q20 8-729-100-66

Description

MOUNTED CIRCUIT BOARD ''SH-27"

TANTALUM CHIP 33 10% 16V
CERAMIC CHIP 33PF 5% 50V
CERAMIC CHIP 33PF 5% 50V
CERAMIC CHIP 22PF 5% 50V
CERAMIC CHIP 33PF 5% 50V

CERAMIC CHIP 33PF 5% 50V
TANTALUM CHIP 10 10% 16V
TANTALUM CHIP 15 10% 10V
TANTALUM CHIP 33 10% 16V
ELECT 47 20% 6.3V

CERAMIC CHIP 22PF 5% 50V
CERAMIC CHIP 22PF 5% 50V
ELECT 220 20% 10V

CERAMIC CHIP 10PF 5% 50V

RECEPTACLE, 3P MALE (2PCS)
RECEPTACLE, 3P FEMALE (2PCS)
RECEPTACLE, 10P MALE
RECEPTACLE, 10P FEMALE
RECEPTACLE, 2P MALE

PLUG, HOUSING

PULG, CONTACT

20PF

2SA1226
38K163-2
25C1623
28A1226
38K163-2

25C1623
25A1226
35K163-2
28C1623
2SA1226

38K163-2
28C1623
2SA1226
3SK163-2
28C1623

28C2757-T33
25C1623
28C2757-T33
28C1623
28C1623

C-8

Ref No.

FRAME

CN1
CN2
CN3

Part No. Description

A-7575-093-A CCD UNIT {J, UC)
A-7575-096-A CCD UNIT (EK)

1-663-786-11 RECEPTACLE, 12P MALE
1-562-382-00 RECEPTACLE, BNC
1-5663-929-11 RECEPTACLE, 4P FEMALE

XC-77 (J, UC)
XC-77CE (EK)



C-3. EXPLODED VIEW

EXPLODED VIEW

SCREW
+B PRECISION +P PRECISION +P +P
Bzn-N Bzn-N Cr-N Bzn-N
D = @ @ @ =
/——7-621-DDD-|:||:| ———-\ /—" 7-627-000-00 —\ /—— 7-627-000-00 —\ /—- 7-621-000-00 —\
Parts Parts Parts Parts
SIZE No. SIZE No. SIZE No. SIZE No.
2x3 772-00 1.7x186 552.18 1.7x 1.6 - 2x3 255-10
x4 772-10 x 1.8 - % 1.8 - x4 255-20
x5 772-20 x2 552.28 x2 552.27 x5 283-00
x6 772-30 x22 - x2.2 552-87 x 6 255-40
x8 772-40 x25 552-08 x 25 552.07 x8 255-50
x 10 772-50 x 2.8 - x28 - x 10 283-10
x 12 77260 x3 552.38 x3 552.37 x 12 283-70
x 14 772-70 x35 552.78 x 35 - x 14 -
x 16 772-80 x 4 552-48 x4 552-47 x 16 -
x 20 - x 4.5 - x 4.5 552.67 x 20 256-20
x5 55258 x5 552.57
26x3 775-00 x 5.5 - x 5.5 557-07 23x5 -
x4 775-10 x6 - x6 552.77 x 6 -
x5 775-20 x 8 -
x6 773-95 2x18 554-38 2x18 554-37 x 10 -
x8 775-40 x2 553-18 x2 553-17 x 12 -
x 10 77550 x2.2 - x2.2 554.07 x 14 -
x12 775-60 x 25 553.28 x25 553-27 x 16 -
x 14 775-70 x 2.8 55458 x28 - x 20 -
x 16 775-80 x3 553-38 x3 553-37
x 20 775-90 x 35 554-18 x35 554.17 26x3 259-10
x4 553-48 x4 553-47 x4 284-00
x 45 553-58 x 4.5 553-57 x5 284-10
x5 554.28 x5 553-67 x6 284-20
x 5.5 - x5.5 - x8 284-30
x 6 553-68 x6 554-27 x 10 284-40
x7 553-88 x7 553-87 x 12 259-70
x8 553-98 x8 553-97 x 14 259-80
x 10 553-78 x10 553-77 x 16 260-00
x 20 260-20
26x28 556-08 26x28 556-07
x3 - x3 —
x 35 556-28 x 35 -
x4 556-38 x4 556.37
x 45 556-48 x 4.5 -
x5 556-58 x5 -
x 5.5 - x 5.5 -
x6 556-78 x6 556-77
x7 - x7 —_
x8 - x8 556-97
x9 - x9 -
x 10 - x 10 557-47
XC-77 (J, UC)

XC-77CE (EK}

C-8




CAMERA MODULE

XC-77 (J, UC)
XC-77CE (EK}

+82x6

PRECISION
+P2x4

EXPLODED VIEW

EXPLODED VIEW

S

PRECISION
+P2x4

abhwN =

VN

11
12
13
14
15

16

Cc-12

i
|

Paits No.

A-7513-555-A
A-7513-556-A
A-7513-557-A
A-7513-558-A
A-7615-202-A

X-3683-218-1
1-562-382-12
1-563-786-11

1-563-929-11
2-042-385-04

3-683-277-01
3-683-278-01
3-683-285-01
3-683-287-01
3-718-804-01

A-7575-093-A
A-7575-096-A

Description

MOUNTED CIRCUIT BOARD "*SG-119""
MOUNTED CIRCUIT BOARD ''PR-89""
MOUNTED CIRCUIT BOARD *'SH-27"" .
MOUNTED CIRCUIT BOARD "’RG-18"
MB-136 ASSY

COVER ASSY
RECEPTACLE, BNC “’VIDEO OUT”
RECEPTACLE, MALE, 12pP

“DC IN/SYNC™”
RECEPTACLE, FEMALE, 4P “‘LENS"’
CAP, C MOUNT

BUSHING, INSULATING
PLATE, SHIELD, SG
CHASSIS

PANEL, REAR

LUG, GROUND

CCD BLOCK (UCJ)
CCD BLOCK (EK.)



C-4. PACKING MATERIAL AND ACCESSORY (SUPPLIED)

C-13

No.

1

Part No.

3-683-286-01
3-683-296-01
3-701-618-00

PACKING

Description

CARTON, INDIVIDUAL
CUSHION

BAG, POLY

(FOR XC-77/77CE)

XC-77 (J, UC)
XC-77CE (EK)



