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SECTION 1.0  SPECIFICATIONS
SECTION 1.1  OUTLINE

Tkegami's advanced video technology has developed the world's smallest and lightest
2/3-inch, 3-tube (Sta-Mag Diode-Gun plumbicon®), VIR combined color TV camera. This
camera can be fitted with VIR interface units permitting the attachments of various
types of VIR units and also a host of accessories enable this camerato use asa multi-
purpose camera.

Dispite its compactness, the HL-95 Unicam has greater performance than the HL-79
series has. It introduces a new generation in portable color cameras.

Features

1. Camera head is made of magnesium alloy, offering sturdily-built drip proof con-
struction and lightweight.

2. Optical system
Utilizes high sensitivity prism with quartz filter to eliminate colorimetry errors
due to polarized light.

3. S/N ratio : -58dB

4. Automatic highlight compression
Accomodates scenes with very wide contrast range. Auto knee function always
offers pictures with proper contrast ratio.
Knee aperture correction compensates for aperture correction fall-off to reproduce
enhanced pictures in highlight areas.

5. Viewfinder
Utilizes 1.51inch high resolution CRT to facilitate focusing adjustment. Display
functions of LED, Zebra, and character help the camera person monitor the camera
status quickly and operate the camera correctly.

(1) LED Indication

@D GAIN (green)
Lights up at +12dB/ 24dB video gain up operation.

@ STBY/E (yellow)
Lights up in the STAND-BY mode or when
lens extender is used.
@ AWB OFF (yellow) AWB OFF GAIN STBY/E
O O O

Lights up when the AWB switch is set to
"OFF" (preset) position.

® TALLY (red)
Lights up at ON AIR or Recording.

CH1, CH2 (yellow)
® : yelTow O O O
Audio level indicator. TALLY CH1 CH?2

ZEBRA




Striped Zebra Pattern

1)
2)

White balance area
Video level

Character display

@

@
©)
@

"0K 3.3K"
Obtained white balance with a scene color temperature of 3300°K.

"NG LEVEL OVER" / "NG LEVEL UNDER" / "NG 5.9K"
Not obtained white balance

“AWB OFF"
The AWB switch is depressed while the switch is set to "OFF" position.

"3.4K" (AWB Ach 3.4K) / "B5.4K" (AWB Bch 5.4K)

Displays the setting color temperature contained in the white balance
memory for 3 seconds when the AWB switch position is changed. When the SW
is only B-position, the "B" display will appear.

"MEMORY BREAK"

If the white balance memory becomes empty, AUTO WHITE comes back to PRESET

status and this word blinks for thirty seconds after power is turned on.
After thirty seconds passed, " " mark is displayed on the next posi-

tion of filter position indicator of viewfinder screen and the mark dis-
appears if automatic white balance is obtained.
(A memory retained the correction data for 48 hours.)

Filter Position

"1" : 3000°K, "2" : 5600°K, "3" : 5600°K, + 25% ND, "4" : CAP

Battery Warning

"11.0V" : Lights up when the battery voltage drops down to 11.0V.

"10.8 V" : Blinks when the battery voltage is below 10.8V.

Tape Remaining Time

"5-0" : Blinks when the tape remaining time becomes less than five minutes.

"VTR WARN"
Indicates VTR malfunction.

~ )

NG
@.,®,®—1—LEVEL OVER

®,®—F0K 33K, VTR WARN{—@®

—_ 118 10V ]
® \/_] | 59

$0 o




10.

Video Gain Up Switch
The +12dB/+24dB video gain switch makes it possible to increase the sensitivity
electronically enabling shooting under lighting conditions as low as 15 lux. An
L.E.D. warning is visible in the viewfinder when the gain switch is actuated to
prevent misoperation.

Selectable white balance correction

Two automatically set (memory A/B) and one manual preset (3,000°K) positions are
available. To confirm proper execution of function, the value of a scene color
temperature, which is contained in the memory A or B, is displayed in the view-
finder for three seconds.

Lens
Following Lens functions are same as HL-79E.

(1) Iris Waiting/Lens Close Functions
These functions are provided to protect the camera pick-up tubes from damage.
When power is turned on, iris is automatically closed until the beam runs.
When power is turned off or in the STAND-BY mode, iris is also automatically
closed. Iris close function operates regardless of the position of the Mode
Select switch on lens, and protect the pick-up tubes.

(2) IRIS Auto/Remote mode is automatically set to Remote mode by external AUTO
IRIS OFF control. So it is not necessary to operate the switch. Usually,
it is set to AUTO mode independently of Auto/Remote switch.

(3) When 2 times extender used, an LED indicator with the 1.5" viewfinder 1lights
up (yellow).

Automatic Beam Control (ABC)
Automatic Beam Control circuit is provided to stabilize the beam discharge on scene
highlights of about 3 lens iris stop.

System Connector

The HL-95 basic camera is provided with 79 pin multi-purpose connector, which can
be fitted with various kind of VCR interface units and camera adapters for systems
expansion.



SECTION 1.2

Mechanical

RATING/PERFORMANCE

Item Rating Remarks
Dimensions 95(W) x 250(H) x 165(D) mm Refer to
3.7 (W) x 9.8 (H) x 6.5 (D) inches external appearance
Weight 3.4 kgs Including 1.5" Viewfinder
Lens Mount Bayonet Same as HL-79A/D, HL-79E
Optical Filter 1. 2. 3.
3000°K 5600°K 5600°K CAP
25%ND
Electrical
Item Rating/Performance Remarks
DC input Normal: +12V Negative Grounded
voltage Allowance: +11~ 16V
AC input 100V or 117V 5% AC PACK ACP-23E (USA,JPN)
voltage 50/60Hz
220V or 240V 5% AC PACK ACP-17E(EUROPE)
50/60Hz
Power Approx. 18W +12V
consumption

External sync
for Genlock

VBS 1Vp-p } +3dB
BBS 0.45Vp-p | -6dB

75Q terminated
(with optional genlock

. in the CA-95)

Return Video

VBS or VS 1Vp-p

75Q terminated

Mic Input

-20dBm 600 balance

Using CA-95

Tally Input

Power supply or contact closure

Using CA-95

Intercom 2-wire or 4-wire type Using CA-95 (LINE -10dB)
H. Blanking 12.05uS standard Adjustable
Width
V. Blanking 25H standard
Width
Camera Tube 2/3 inches
Sensitivity Approx. F4.5 GAIN 0dB, 2000 Tux 3000°K

Reflectance 89.9% KNEE OFF




Item

Rating/Performance

Remarks

S/N

Type -58dB

GAMMA OFF, PEDESTAL 5%
DTL OFF, CHROMA OFF
MATRIX OFF

| KNEE APERTURE OFF

Band Width 5.0MHz

Resolution

H. Center 650 TVL or better
Corner 600 TVL or better
V. Center 350 TVL or better

2000 Tux RETMA Pattern
GAMMA OFF

DTL correction 2H with comb filtering

Phase ENC =— R,G,B  Approx. 0.355uS
GENLOCK HOR. TIMING +3.0uS Adjustable (Using CA-95)
SC phase 720° Adjustable (Using CA-95)
SC Frequency 4.43361875MHz +5Hz -20°~ +50°

VIDEO output

Composite 75Q

Component out 10005

System connector

output(Basic camera output)
1 BNC output (CA-95 output)
VTR

}1 output
Remote

(CA-95 output)
VTR 1 output (Component
type CA-95 output)

MONITOR OUT

Composite VIDEQ or R, G, B, R-G, B-G,
R+G+B
759 1 output

BNC
Remote
75Q terminated

}1 output

VF VIDEO

R, G, B, R-G, B-G, R+G+B

in parallel with MON OUT

R,G,B VIDEO

0.7 Vp-p 1 output each(System connector)
75Q 0.7 Vp-p output each
(System connector)

HL-95 Basic camera output
CA-95 output

Dynamic Range

Hightlight Compression 500% or more

AUTO IRIS
detection signal

NAM VIDEO

MIC OUT

-20dBm 6005 or through

GAIN:Adjustable
(Using CA-95)

Registration

Zone 1 (Within a circle having a dia-
meter of 80% picture height): within
+0.05% of picture height

Zone 2 (Within a circle having a dia-
meter of picture height): within 20.1%
of picture height

Zone 3 (Outside zone 2):
of picture height

within £0.2%




Item

Rating/performance

Remarks

Deflection
distortion

within £1.5% enter picture area

Ambient
Temperature

Specified characteristics shall be
satisfied without any readjustment
when temperature at setup varies +10°C
in a range that it does not exceed 0°C
to 40°C at an ambient temperature from
0°C to 40°C. The tolerable variation
of registration shall be +0.1% in the
first zone and the tolerable variation
of the video and pedestal level shall
be +2%.

The preceding characteristics shall be
satisfied at a temperature from -20°C
to 0°C and from +40°C to +50°C by re-
adjustment.

Control
function

° R B H. CENT
° RB V. CENT
° R B PEDESTAL
° MASTER PEDESTAL
° R B GAIN
° IRIS CONTROL
° BARS ON/OFF
° CAL ON/OFF
° DTL ON/OFF
° KNEE ON/OFF
AUTO KNEE ON/OFF
° AUTO IRIS ON/OFF
° AUTO WHITE CONT
° AUTO WHITE OFF
AUTO WHITE A ch/B ch
RET CONT
GAIN UP +12dB, +24dB

A1l control functions are
applied through the system

connector.
° Mark : CA-95 remote con-
nector
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SECTION 2.0  EQUIPMENT
Section 2.1 Camera Configuration

2.1.1 Standard configuration
(1) HL-95 Basic Camera

(2) 1.5" High Resolution Viewfinder

2.1.2 Standard accessories
(1) Module Extender Card

Module Extender card-1 Module Extender card-2



(2) Quick Release Tripod Adapter
(T-95)

Plate.

2.1.3 Optional accessories

(2)

(1) AC Power Pack with 2m AC Cable.

(3) Tool Kit
Module adjust bar, universal driver,
spare fuse, bias light lamp.

-

ACP-23E(U.S.A.)
(AC INPUT VOLTAGE : 100V or 117V)

DC Power Cable

ACP-17E
(AC INPUT VOLTAGE : 220V or 240V)
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Rain (@ CA-95/MA-95C.A/TA-95C.A N
Proof )
Cover (@ VCR
oL

Cold @ CA-95/MA-95C.A/TA-95C. AL~
Weather \
cover (@ VCR

Teleside

Converter

Dust [~
Proof ‘
Cover

D

MIC Adapter

Q M-95

4.5.nch VF
V?45-3D

Attachment

| e

VF15-12A

mmhl

n OJ

)=

Handle Adapter
H-95S

Fig. 2-1
—/\ Battery Pack
T- IStudio Hood _
“T i MA-79 CAMERA ADAPTER
l:j‘) Field Hood Carrying Case
CA-95 Standalone MA-7? SY:{EM MA-7
Camera Adapter (e Multi Cable O 9
50m ~300m B.5
’T\ TA-79,79C CAMERA ADAPTER
SYSTEM
(SAME as HL-79) TA-79,79C SYSTEM
Triaxtial Cable
CA-95 - ) |TA-79,79C
= 150m ~ 2500m B.S
Head
Set
S_
1/4-inch VCR'S HS=55 RM-3| |RM-4| Remote Control Box
I VA-95B , MAX 300m
VA-95H
TS-79
Test Cable
P ] Test Set-Up Box
Battery Holder DC Cord AC Pack
—=""|({BH-95 o 2m =0 ACP-23E
/] B~ 955
1/2-inch
- VA-95M
o
O VIR
T

. HL-
Wide 95
Attachment ZOOM LENS AUDIO
CONTROLLER .
AU-95 Tripod 4+
Mount —
Adapter
T-95
Filter 3.0inch VF
VF3-1
N S —. ]
| —_— =£L
Remote Focus Remote Zoom Att achment
Control Set Control Set
Tripod
—]

HL-95

Spare Units
SU-95

CAMERA CARRING CASE

HL-95
SOFT CASE

o

Zoom Remote
Control Box

TA-95 Triax Cable
Camera Adapter

I: Battery Pack

50m ~ 300m

DC Cord
2m
TA-95C.A
TA-79E (for HL-95) system
Triaxtial Cable o TA-79E
150m ~ 1800m B.S
MA-95 Multicore Cable
Camera Adapter
MA-95
C.A MA-79 (for HL-95) system MA-79
Multi Cable - B.S

DC Adapter DA-95

AC Pack
ACP-23E

Camera Equipment
Accessories and Options
Installation Block Diagram



SECTION 2.2  NOMENCLATURE AND DESCRIPTION OF

2.2.1 Camera head

ND/COLOR FILTER

3000°K
5600°K

EACH PART

Fig. 2-2

BACK TALLY

MICROPHONE CONNECTOR

Hwnrno—
e s e e

5600°K + 25%ND
CAP [\¥

C 161188642616 |

GAIN switch :
Selecting +12dB, 0dB, +24d8B

Used to take an image at low il-
lumination, and step up electrical
sesitivity to +12dB(4-fold), 0dB
(1-fold) and +24dB(16-fold)

AWB select switch

B : Memory B
A : Memory A
OFF : 3000°K

AUTO WHITE switch

Takes an image of a white object
having an area of more than 10%
as large as the screen. While
the switch is depressed for about
1 second, the white balance is
automatically obtained.

Yi -

(o

),

| Ikegami |
@

POWER switch

EXT ---- AC PACK
REAR ---- REAR BATTERY

VTR -----VTR or SYSTEM
(TA-79E, MA-79)

@E |
55

VTR connector //////

Used to connect the camera
to the VTR. The camera power

switch should be 'OFF"' when
connecting and disconnect-

CAM/BAR switch

“ON" to operate the camera.

ing the VIR cable.

DC IN CONNECTOR

STBY/CAM/VTR switch

Used to monitor BAR signal.

Selects standby camera and VTR Normally, the switch is set
modes . to "CAM" to take an image. INTERCOM ON/OFF switch

Head Right Side
with CA-95

©) @) TEST/REMOTE J

@ ® S TEST/REMOTE connector

aS @ <::::> Used toconnect the camera
to the system; i,e---

Multicore cable adaptor,

Triax cable adapter, VIR

and Remote control box.
(Same as HL-79A/D)

J

/ INTERCOM jack

Used to connecting the cameraman's
headphone. Can be used fora twoway
communication, or to monitor the
AUDIO signal from the VTR.

HEAD

External Controls & Connectors (1)



Fig. 2-3

@

NI D

ENC/MON SELECT switch

Select VBS or MONITOR signal
(ENC,R,G,B,R-G,B-G,R+G+B)

“r_g CENTERING CONTROL
g U EES¥ } Controls horizontal and

H vertical centering of a
g v EE“¥ picture R and B channel.

VIDEO OUT connector

VBS or MONITOR signal Hi7

output connector I

| likegami ||
GENLOCK IN connector / /éj %)

VBS or BBS signal input \
connector for syncroniza-

tion with external signals. )_/ [

R

L

LENS CONNECTOR

D CHARACTER ON/OFF switch
for filter position

\ Sy

K\w
-

>
=1

MASTER PEDESTAL MONITOR VIDEQ SELECT switch
o ENC
R
G
B
0 MONY p 6
B-G
R+G+B
Head Left Side
with CA-95
HEAD

External Controls & Connectors (2)



2.2.2 Viewfinder

(® AWB "OFF"

10 GAIN
@ STBY/E

(8) EYEPIECE

® © -
AWB OFF GAIN STBY/E

@ CHARACTOR
DISPLAY

PEAKING

TALLY CH) CH2
*® © L

@ TALLY !

@ AUDIO(CH1)

(® TALLY ON/OFF (® CONTRAST

(§) BRIGHT

(® ZEBRA ON/OFF

(@ LocK @ AUDIO(CH2)

@ Tally lamp
It comes on when the camera is in on-air/in record situation.

® Lock
Used to Tock the viewfinder eyepiece.

(® TALLY ON/OFF Switch
This switch can turn on and off the tally lamp (red) at the front side of the view-
finder. The switch is unrelated to the tally lamp inside the viewfinder and the
rear tally.

@ ZEBRA ON/OFF Switch
This switch when turned on superimposes the ZEBRA signal on VF video where a level
of 100% or more is present. The video level can be predeterminated in the AUX
module.

C) Eyepiece
Diopter can be adjusted by turning the eyepiece.

Turning slides the eyepiece back/fro.




® Q e

e ©® © 6 e

BRIGHT
Used to adjust brightness.

CONTRAST
Used to adjust contrast.

PEAKING
Used to adjust peaking control.

AWB off Lamp
Comes on when the AWB OFF-A-B switch is set to "OFF".
GAIN
Comes on when the GAIN switch is set to +12dB or +24dB.
STBY/E Lamp
Comes on when in STBY mode or lens extender is used.
TALLY Lamp
Comes on together with the tally indicator lamp at the front of the camera.
AUDIO CH1, CH2
Character display
0 )
NG
2),3),5)— LEVEL OVER
1),4)—14 OK 3.3K VTR WARN+4— 9)
6)—1-B 11.0V 5-0
\/_| | |/
/| I Il
5) 4) 7) 8)
1) "OK 3.3k"

Obtained white balance with a scene color temperature of 3300°K.

2) NG LEVEL OVER"/"NG LEVEL UNDER"/"NG 5.9K"
Not obtained white balance

3) "AWB OFF"
The AWB switch is depressed while the switch is set to "OFF" position.

4) "3.4K" (AWB Ach 3.4K) / "B5.4K" (AWB Bch 5.4K)
Displays the setting color temperature contained in the white balance memory
for 3 seconds when the AWB switch position is changed. When the SW is only
B-position, the "B" display will appear.

5) "MEMORY BREAK"
If the white balance memory becomes empty, AUTO WHITE comes back to RESET
status and this word blinks for thirty seconds after power is turned on.
After thirty seconds passed, " —— " mark is displayed on the next position of
Filter IND. of viewfinder screen and the mark disappears if automatic white balance
is obtained. (A memory retains the correction data for 48 hours.)



6)

7)

8)

9)

Filter Position : Display the each filter position number.

"1" . 3000°K
"2" : 5600°K
"3" : 5600°K + 25% ND
"4" . CAP
Battery Warning
"11.0V" : Lights up when the battery voltage drops down to 11.0V.
"10.8V" : Blinks when the battery voltage is below 10.8V.
Tape Remaining Time
"5-0" : Blinks when the tape remaining time becomes less than five minutes.
"VTR WARN"

Indicates VTR malfunction.



2.2.3 AC pack

POWER ON LIGHT

[}

| ruse

DC OUTPUT CONNECTOR

AC CORD

POWER SWITCH

ACP-23E (U.S.A. JAPAN)
AC100 or 117V

POWER ON LIGHT
oN
DC OUTPUT
POWER SWITCH j' CONNECTOR
A
e
FUSE Q
) @
AC CORD

ACP-17E (EUROPE)
AC 220 or 240V



SECTION 3.0  INSTALLATION INSTRUCTIONS
SECTION 3.1  INSTALLATION
3.1.1 Mounting CA-95 camera adapter

1) Remove the Blind cap at the rear of the

HL-95
(Take off two screws using a screwdriver
® or ©.)

2) Set the system connector and guide to the
camera body. Then push in it toward the
arrows (<gmem)

Guide

3) Tighten screws from @O to @ using a
screwdriver @ or .




3.1.2 Mounting tripod

Ul

s
(o=,

I1

Secure the Tripod Adapter Plate
(supplied) to the tripod with a

3/8 x 16 fixing bolt.

The camera head locking mechanism
should be forward (toward the scene).

Mount the Camera Head on the Tripod
Adapter by placing the rear of the
camera in the rear slot.

With the front clamping lever of the

.Adapter Plate open, place the front of

the camera in the front slot...and...

...push the clamping lever shut, and
snap the safety lock in place.

Check that the camera is safely seated
i~ the adapter.



SECTION 3.2  POWER SUPPLY CONNECTION

Note: Check to make sure that camera switches are set to the following posi-
tions.
POWER ceveevereeeesvennnne "OFF"
STBY/CAM/VIR ...... "CAM"
CAM/BAR ccevvevennns "CAM"
GAIN coeeverrecereaeenens "0dB"
3.2.1 External power source
The camera accepts only DC +12V (+110V  +16V).

C) When using an AC pack or external power sources, connect DC cable to the power
connector.

@ Set the VTR/EXT/REAR switch to "EXT".

REAR
(o]
| 0 AC PACK
10 .
A
N. <
S5
DC OUTPUT POWER
l connector Indicator Fuse
8 : 5
) @) _TEST/REMOTE CLd Q @
@ © ® e/_\@ oN ACIOO/NSV
@ @ <) )
O @ OFF
C @ —v1r
§-(O) 2 ollllje
Q @ocin  incom —J
POWER
@! 1@ SwitCh/AC cord

ACP-23E




3.2.2 Mounting rear battery

C) Remove the battery bracket cover by depressing the release lever while slid-
ing the cover to the left.

@ To mount the battery, align the 3 battery tabs with the slots in the battery
bracket, and slide the battery to the right. It will selflock, and no other
connections required. See *1 and *2.

Note: To remove the battery, press the release lever while sliding the bat-
tery to the left.

® To power the camera system from the Rear Battery set camera switches as follows:
See *3,

VTR/EXT/REAR switch:  "REAR"

REAR
BATTERY

| !
VIR REAR

EXT

*3



SECTION 4.0

SECTION 4.1

OPERATION

HEAD OPERATION FLOW CHART

POWER SW "ON"

Check Power
Voltage [POWER]

Adjust the color

1

Check of <+—— Adjust Burst, SYNC
bar level [ENC] Color Bars level and Phase
1 [PULSE]
I CAL "ON" [PULSE]
PROC-1A ——-LCheck CAL Tevel |
TP-1 0.44Vp-p
ICAL"OFF" [PULSE]l
AWB "OFF"
Adjust the Black Adjust the Check
set and shading pedestal [PROC] the pedestal
[DEF] )|
Filter Televise the I1lumination
CC3000°K grey scale chart 2000 Tux , 3000°K
i
Adjust the Flare Check of Adjust the Adjust GAMMA
[PROC] white balance GAMMA [PROC] balance [PROC]
Check of white
Check of shading [DEF]
DTL level [DTL]
Check of Video
Matrix [PROC]
Lens Iris
2 stop open
Check of ABC
] [DEF]
Lris 3 stop open Check of Adjust Adjust the
Auto knee the AUTO Knee MAN knee [HLC]
| [HLC]
Check «——— Adjust the AUTO Check of
the AUTO IRIS IRIS [PULSE] LEVEL IND [PULSE]
i
- «—— Adjust the AWB
AWB "ON Check the AWB [PULSE]
{
Adjust the Adjust the . Check of «——— Adjust the
the Tracking registration Registration Linearity [DEF]
[DEF/ASS'Y] [DEF]

I

|

DTL "OFF" [DTL] |

Daily Adjustments

L

Check of
"STBY" mode

l

POWER SW "OFF"

Check of gen lock I-— Adjust the
I i H & SC phase
| [GEN LOCK]
Check of
INCOM & TALLY CA-95 use




SECTION 4.2  OPERATING PROCEDURE
(1) Connect the cable from the color monitor to the video terminal.

Caution: Avoid holding the camera by the viewfinder!

Uuc -

(2) Set the POWER switch on the camera to 'ON'. The camera will be ready within 5
seconds.

(3) Use the appropriate filter to compensate for the scene's 1light source.

COLOR filter Light sources
" : 3000°K Tungsten-filament Tamp
won 1 5600°K White fluorescent lamp
"3" : 5600°K Normal sunlight

+25%ND
"4" 1 CAP

(4) Auto white balance

@ Depress the W BAL switch on the right side of the camera for about 1 second.

Then the display "OK" & "color temperature" will come on to indicate in the
viewfinder that the white balance is obtained.

@ [ 4 [ 4
AWB OFF _ GAIN _ STBY/E




<Condition for the white balance>

oA white field occupies an area of more than 10% as large as the screen.
o A white video level reaches more than 60%.

o The highlight of more than 100% does not exist on the screen.

The white balance can be obtained in about 1 second.

@ Three (3) modes for white balance
B - memory B
A - memory A
OFF - 3000°K

(5) Taking image at Low IT1lumination
The following effects can be obtained by the 12dB/24dB (GAIN UP) switch at the
right side of the camera if an object is at Tow illumination.

12dB:4-fold sensitivity

28—
@_ 0dB:Standard mode
. 2448:16-fold sensitivity

When sensitivity is gained up to 12dB or 24dB, the GAIN lamp (GREEN) in the view-
finder comes on.

(6) Operating of Lens

C) IRIS control
Set the lens to 'AUTO IRIS'. Set the camera to BAR .... the lens will close
automatically.
It will also close automatically to protect the image pick-up tube, when the
POWER switch is set to :OFF' or at STBY mode.

IRIS status positions:
'M': The iris ring can be turned manually; also the Auto Iris can be set when



@ z00M 1

'MANU' :
'AUTO " :

'RET':

'"VTR':

(7) Operate

momentary pushbutton is depressed. The iris setting obtained is kept
even when the pushbutton is released.

The AUTO system operates and maintains a stable video level.

Used to remotely control the IRIS.

RET
c IRIS

- == Io°

ens control
The zoom ring can be turned and controlled manually.

The zoom ring can be controlled with the Zoom rocker switch.
Increasing finger pressure on either the W (wide) or T (tele) position
of the rocker switch, increases the zoom speeds.

The Return video from the VTR can be seen in the viewfinder, when this
button is pressed.

Puts the VTR in the Record mode when depressed, and the VTR is stopped
when this button is released.

AUTO ! | MANU ‘
U




SECTION 4.3  ADJUSTMENT OF CONTROLS (Using CA-95 Camera Adapter)

(1) Intercom Adjustment

@

@

Listening to the LINE signal via the head-phone, adjust its volume to an op-
timum Tevel with the GAIN control VR2.

Adjust the SIDE-TONE control VR1 until a signal from the Mic (headset) can be
best heard via the head-phone.

(2) Tally Adjustment

0)

When the VTR start switch on the lens of the camera is depressed in normal
condition, the tally lamp (red) at the front side of the viewfinder comes on.
However, the tally lamp can be made to come on with a control from the VIR
when the VTR TALLY switch S4 of the VIDEO I/F module is set to "OFF".

In that case, applying control signal to the 15 pin of VTR connector is
required.

The Tally control from Remote Connector can be set by either shorting the
control between the 17 and 47 or, applying control voltage (from +5 to +24V)
to the 47 pin and ground of REMOTE connector.

A trigger signal can be supplied to the VTR using a control and power.
Usually, it is supplied using power. Setting the VTR switch SW2 on the
INCOM & TALLY module to "P" allows sending of the signal with the power,
and setting the switch to "M" allows sending with the contact.

INCOM & TALLY O O
ol O

T M-VTR-P oo %(I)g E
| ‘ | ! !

2N (JLN/USA) VTR. TRIGGER l |

or MAKE— pOWER  GAIN  SIDE TONE

4W (EUR)



(3) Microphone Gain Adjustments
The following ways of use are permissible in accordance with the microphone used.

@ 1Input of -50dB, output of -20dB

-20dB-MIC NOR-PONER GAIN MIC AMP

ol &) ) o e

@ Input-output thru, power supply (+9 to +9.6V)

-20dB-MIC NOR-POWER GAIN MIC AMP

o] @@ o e

® 1Input of -20dB, output of -60dB, power supply (+9 to +9.6 V) (when using the
MIC amplifier as a pad of -40dB)

-20dB-MIC NOR-POWER GAIN MIC AMP

o] ® (@ o |e

*  Turn the GAIN control toward a minimum position to get input of -20dB.
Under that condition, adjust an output level to -60dB.



(4) GEN LOCK Adjustment

@ Apply an external synchronizing
signal (EXT VBS) to the GEN LOCK
input terminal of the camera.

(® Adjust the H PHASE control at the
front of the GEN LOCK module until
the sync phase of the camera
matches that of the external syn- -

=]

chronizing signal. I
Adjusting range: +3.0us.

/l:

|
S

® Adjust the SC COARSE PHASE and SC
FINE PHASE controls at the front
side of the GEN LOCK module until
the subcarrier phase of the camera
matches that of the external syn- L
chronizing signal.




SECTION 4.4  SYSTEM CONNECTION

(1) Camera Operation Confirmation

to VIDEO
connector

Coaxial Cable

) MONITOR

AC PACK

POWER SELECT SW POSITION: CENTER (EXT)

(2) VTR Operation

AT -

g; VIR Cable
bl

— L

POWER SELECT SW POSITION: "REAR" when the power is "YTR" when the power is
supplied from Battery supplied from VIR

(3) Remote Control System

—
——
—e

REMOTE
CONTROL
BOX



(4) Setup System

7 =

( o] NN

i N\

Jow)

POWER SELECT
SW POSITION

C

(EXT)

(5) System Operation
@ Same as HL-79A/D System

)

..

N\ MAX 300m

POWER SELECT SW POSITION

L]

(VIR) TA, MA

TS-79

PM

TEST
SETUP
-BOX

AC
PACK

WFM

COLOR
MONITOR

BS




@ HL-95 System

Triax Remote Control System and 3" Viewfinder

Y TA-79F rmax aoarros

TA-79E Triax Base Station

Multicore Remote Control System and 4.5" Viewfinder

MA-79 Multicore Base Station




SECTION 4.5 DC/VTR CONNECTORS (Using CA-95 Camera Adapter)
(1) DC IN

JRC13PG-58

Hirose Electric Co.,Ltd.

1| 1)sf

1)1

Always use adequate size from the power source to assure a minimum of 11.0V at
the camera input.

VOLTAGE DROP VALCULATION

Voltage drop at the camera is calculated with the following formula.
That is based on a current consumption of 1.7A, and a 10m (30ft) cable.

Conductor resistance = 14.7 Q/km
14.7 (/km) #1000 (m) x 10m x 2* x 1.7A = 0.4998
(2* = 2 wire conductor ... To & from camera)

The voltage drop is 0.4998 for the 10m cable length. Accordingly, the camera in-
put terminal voltage is 12.0V(output from power supply) -0.4998V = 11.5V at the
camera input.

10m 1.7A

POWER
10m 1.7A SOURCE




(2) VIR

ENC OUT

ENC RET

Y RET

Y OUT

R-Y OUT

R-Y RET

B-Y OUT

B-Y RET

MIC OUT(HOT)
10 | MIC OUT(COLD)
11 | MIC OUT(SHIELD)
12 | VIR TRIG OUT
13 | BATT.ALM IN

SRCB02A21-26P

WU WN =

T e

L 14 | —
B 15 | REC TALLY IN
- 16 | EXT VBS IN

17 | CABLE SHIELD

18 | RET VIDEO IN

19 | RET VIDEO RET
VIR 20 | P.SAVE/ADU.MONI
21 | EXT VBS RET

22 | COLOR FLM OUT
23 —_—

24 _

A | 412V IN

B | +12V RET

%

Note: Encoded Video
VTR and Remote connectors in parallel connection

ENC ——O REMOTE connector

W : - O VIR connector

*  Encoded video signal cannot be taken out from both REMOTE connector
and VTR connector at the same time because of parallel connection as
shown above.



SECTION 4.6  OPERATING PRECAUTIONS

(1) Battery indication (display in the viewfinder.)

(2)

(3)

11.0V ... "11.0" display "
10.8V .... "10.8" blinking display

@ oed (4
ANWB OFF _ GAIN _ STBY/E

o
CH1 [H
[_J (4

TALLY
[_J

If "11.0" is indicated, change the battery immediately. When the input voltage
is less than 10.8V, it is 1ikely to be impossible to taking a picture.

It takes a few minutes (from 1 to 5 minutes) to change from "11.0V" display to
"10.8" blinking display.

Discharge time of the battery (service time of the camera) depends upon charging
condition and ambient temperature. In addition, battery discharge time also
depends upon the ratio in working the 4.5 inch viewfinder and the zoom lenz servo
system.  When battery discharge voltage drops, the battery warning lits indica-
tion to warn the camera man can observe it in the viewfinder.

The camera must not directly face an object such as the sun-light having an excess
of quantity of Tight.

Use the carrying case to carry the camera without any excessive vibration and
shocks.

When storing the camera, avoid the following locations.
° High temperature (30°C or less preferable in longtime services)

o

High relative humidity

Do not hold the viewfinder to carry the camera.
to carry the camera.




SECTION 5.0  TECHNICAL DESCRIPTION OF SYSTEM

1. Lens Iris system (SECTION 5.1)
2. Auto white balance (SECTION 5.2)
3. Video system (SECTION 5.3)
4. Monitor system (SECTION 5.4)
5. Pulse system (SECTION 5.5)
6. Power system (SECTION 5.6)
7. Intercom/Tally system (SECTION 5.7)

SECTION 5.1  LENS IRIS SYSTEM

Iris
The IRIS control signal from the HL-95 camera controls the servo-motor which drives
the iris ring.
The auto iris circuit is such that the lens iris operates automatically with varia-
tions of incident light so that the video level of the camera output will be held
essentially constant even if an object varies in quantity of light.

Field @D D ] prvs -O VIDEO OUT

‘\\égz %.Beference value

The auto iris of the HL-95 operates by the NAM(non additive mix)signal of R,G and B.

Switching Iris Mode
The selector switch mounted on the right side of lens allows the following opera-
tion modes to drive the iris for the HL-95 lens.

R : Remote
Remote mode (R) is used to quicken a response with
the camera remotely controlled by increasing gain

IRIS of the servo-amplifier of the irjs.

M : Manual

Manual mode (M) is used to permit manual operation
of iris.

A : Auto
Auto mode (A) provides for operation of iris from
the cameras output signal.



In the past, the switching between remote and auto modes depended upon the opera-
tion method of camera, but the HL-95 permits automatic mode-change to free the
cameraman from this action.

The camera, when operated as a single unit, can be operated by the auto iris re-
gardless of remote and auto lens settings. The remote mode is automatically
switched by remotely sending an auto iris OFF control signal to the camera.

Even when AWB/ABB is activated during operation of the camera in manual mode, the
auto iris is automatically adjusted for an appropriate position. When the camera
is set to STBY, or turned off, the iris closes automatically to protect the image
tube.



SECTION 5.2  AUTO WHITE BALANCE

The AUTO WHITE balance function, viewfinder object, always reproduces it as white.
In the color camera, the R, G and B signal must have the same levels to reproduce white.
The R, G and B signal levels are not always equal to each other but change with condi-
tions of lighting. This is caused by different color temperatures of the light.
The same colored object will be seen differently through man's eyes under fluorescent
and incandescent lamps. This phenomenon applies to the camera. The AUTO WHITE bal-
ance function is to reproduce the white object as white under any conditions. The
image tube used for the camera changes in sensitivity with change of color temperature.
The R signal level will Tower and the B and G signal levels will rise as the color tem-
perature rises above 3000°K, in case of the white object.

The principle of the AUTO WHITE balance function is based televising a white object,
applying the R, G and B video signals to the module and holding them at peak level to
convert each to a DC signal.

White signal

:> (DC conversion in peak hold

This is intended to operate the detector circuit only in the white part.

The R, G and B signals, entering the PULSE module, are held at peak to detect the
highest Tevel of any one of the three signals (signal corresponding to the white part
of video).

The detected R, G and B signals are sequentially computed, and the R andB GAIN con-
trol circuits in the PROC module are controlled from the PULSE module to make the levels
equal. The white object is now reproduced as white.

Note: The AUTO WHITE balance function must be operated only on a white object.
The AUTO WHITE balance function, when operated for a bright colored object,
makes it white.



SECTION 5.3  VIDEO SYSTEM

The weak video signals from the image tube is picked up by the Tow-input-capacity
FET on the PREAMPLIFIER and amplified to 0.44Vp-p at the output of the PREAMPLIFIER
module (when the signal current is 0.22uA in the G channel). The output signals of the
PREAMPLIFIER module are processed by the PROCESS module, the HLC module and the DTL

module, then converted to a composite signal by the ENC module and outputted from the
camera.

PREAMPLIFIER Module
The PREAMPLIFIER module is a negative feedback type circuit employing a Tow-input-
capacity FET that amplifies the weak video signal from the image tube. The out-

put from the image tube is direct-coupled (not isolated bya capacitor) to improve
black level stability and improve clamp noise.

PROCESS Module
The output R, G and B signals from the PREAMPLIFIER module differ in level.
Their levels are made equal to 0.56Vp-p by the first-stage amplifier. The BLACK
COMP circuit is provided in the first-stage amplifier to adjust output D.C. sig-
nals to match CAM BL pulse in the video period.

The gain control amplifier has the +12/+24dB gain switching function, the remote
control function by output DC and the white shading function.

HLC Module
This module operates the highlight 22321
compression.  Highlight compression
operation is such that the AGC ope-
rates to compress the peak levels so AGC

that the level has the same level of

the peak point when the video Tevel PEAK
POINT

is higher than a pre-determined peak
point. The peak points where the KNEE | ________
AGC operates becomes the knee point. POINT
This operation always keeps the video

level in the correct dynamic range

even if its level varies.




The knee aperture circuit sharpens the video being highlight compressed.

Conventional system

|:> DTL :>

Gamma correction Output

The conventional system has DTL edge signal lowered with an increase of the video
signals since the DTL circuit is provided after gamma correction, this is normal-
ly not a problem since conventional cameras have less knee range than the HL-95.
However, it is difficult for a camera having a wide dynamic range such as the
HL-95 to produce an edge signal in the DTL circuit, for the video signal is more
compressed by the highlight compression circuit.

PROC G OUT ASC |—— DL - ae b

1
!

- : EESE —0—~ EDGE OUT

‘ . to DTL MODULE
i KNEE ,

i L APERTURE |

---------- HLC

ASC:Auto Slope Control
(Auto Knee)

The signal from the G channel of the PROC module is applied to the highlight com-
pression circuit and the knee aperture circuit on the HLC module.

The knee aperture circuit produces an edge signal from the wide range video signal
before being compressed by the highlight compression circuit. Since the edge sig-
nal has a threshold level of 70% to 80%, lower levels receive no edge. The G-
channel signal of the highlight compression circuit (signal used to perform high-
1ight compression operation) is matched in phase with the G-ch signal of the edge
circuit in knee aperture circuit by a delay line. This signal isshown next page.



L

Conventional camera

¥ VR

KNEE APERTURE

HL-95

The PROC module includes the gamma correction
circuit for the signal compressed by the high-
light compression circuit. The gamma correc-
tion curve is represented by four broken lines
by using transistors.

And the gamma correction signal LIN signal

are mixed to prepare the normal GAMMA COR-
RECTED signal (0.45).

Uo——

T \J

MIX

—! GAMMA CORRECTED signal

The GAMMA CORRECTED signal enters the final-stage amplifier circuit.

G cho—

——DTL edge signal

AMP  —————0 0UT

VIDEO
MATRIX

The GAMMA CORRECTED signal is mixed with the DTL edge and MATRIX signals.
Matrix adjustment is as follows:

R channel : R-G
G channel : G-B
B channel : B-G



DTL Module
The DTL module produces an edge signal for detail correction. It inputs the
gamma-corrected G signal of the PROC module and mixes a white pulse (for AGC) into
the signal in the first stage.
This signal is modulated by a 30MHz carrier to pass through the video delay unit.
The M signal (MAIN) is delayed 1H ( 64 uS) by the first video delay unit. The
MAIN signal is further delayed 1H by the second video unit, i.e., the B signal(BOT)
is delayed 2H in total.
These signals, delayed 1H and 2H, are demodulated in the next stage. A vertical
contour signal is produced by the demodulated M and B signal and the original T
(TOP) signal.

T (TOP signal) —mm —J L

Delayed 1H

M (MAIN signal)
Delayed 2H

B (BOT signal)

o T L
V-edge signal
T+B-2M I—[J LJ—]

A horizontal contour comb signal is generated from a composite signal of the MAIN
and TOP signals. The signal is divided into two;one applied to a low-pass filter
and another to a delay line to produce the contour signal in the horizontal direc-

tion.

I | COMB signal
now-pass
I | Delay

H.edge signal
+—t




The V and H contour signals are mixed with and the dark part is cut off by the
threshold circuit.  Then noise is reduced by the noise slice circuit and the
detail (contoured) signal sent to the PROC module.

Video signal __—_rI:IJJ*rrIJ—Fl____-

Edge signal

Edge signal

— A —

by threshold —JHIFH —
of 50%

Video signal
corrected by
DTL(threshold)
of 50%

ENCODER Module
The ENCODER module produces the NTSC,
PAL-B and PAL-M signal, etc. from the
three video (R, G and B) signals.
Each of the video signals enters an
analog switch IC capable of switching
it to the BAR signal. This is a means
to provide the COLOR BAR signal or the
camera video signal to ENC OUT. R, G
and B video signals are converted via
the matrix module to the Y,I and Q(Y,U
and V) signals. The Y signal is mixed
with the SYNC, SETUP and white BAR sig-

r===="

I
R VIDEO |

|
R BAR —++0 |

I [
G VIDEO I

|
G BAR —1w0 I
| |
B VIDEO !

B BAR —:—-o ;
|

| S ——

Analog switch

nals, and this composite signal is sent to the Y delay line. The Y delay line
matches the signal with the CHROMA signal in phase. The I and Q (or U and V) sig-
nals are modulated and mixed to form the CHROMA signal. The Y signal is mixed
with the CHROMA signal. The Y signal is mixed with the CHROMA signal and two sig-
nals are outputted as the ENC out signal (75Q), through the output amplifier.

AMP | —MW\——o0 ouT

G—

Q)

E 75Q

LS
MATRIX

(V)
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SECTION 5.4  MONITOR SYSTEM

The HL-95 has the following video output functions.

VIDEO Input/Output Pin Location
ENCODER VIDEO-1 out SYSTEM connector
MONITOR VIDEO out Camera BNC and SYSTEM connectors in parallel
(ENC,R,G,B,R-G,B-G,R+G+B) connection

VF VIDEO out

(NAM,R,G,B,R-G,B-G,R+G+B/RET) VF connector

R,G,B VIDEO out SYSTEM connector

RET VIDEO in SYSTEM connectors in parallel connection

In case that CA-95 camera Adapter is used with the HL-95, the input and output func-
tions are same as that of the HL-79D.

The MONITOR VIDEO OUT can select any kinds of signal using the selector switch on
the camera body,but whenever operated, must be terminated with 75Q.

The ENCODER VIDEQ signal is outputted to the MONITOR VIDEO OUT (BNC connector) when
operated.  (Keep the ENC/MON switch to "ENC".) Therefore to select the MONITOR
VIDEQO OUT desired, set the ENC/MON switch to "MON" and select any of R, G, B, R-G,
B-G and R+G+B with the rotary selector switch.

I | 0|
o

\oLO..0 O..0

The NAM signal is outputted to the VF VIDEO OUT when operated during setting the ENC/
MON switch to "ENC". Any of R, G, B, R-G, B-G, and R+G+B signals can be outputted
by changing the ENC/MON switch to "MON".

Level Indicator
The level indicator permits the cameraman to monitor the video level on the
screen by superimposing a zebra pattern on the video where its level exceeds
100%.

VF screen

Zebra pattern

| Video having a level of 100% or more




° WHITE BALANCE POSITION

This function displays the area where the AUTO WHITE BALANCE is operated.

When the AUTO WHITE BALANCE is operated and the zebra pattern is superimposed
on the unnecessary video area besides the specified area, it means the AWB ope-
ration should not be done in such a scene.

a colored object

(an object whose
— color is not white)

[— Zebre pattern

™ a white object

a white object

If the zebra pattern is superimposed even on
a colored object at the AWB operation, it
means the AWB cannot be obtained for a white
object.

Therefore it is required to obtain the AWB
again after removal of a colored object from
the scene (remaining only a white object in
the VF screen).
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SECTION 5.5  PULSE SYSTEM (PAL-B)

The PULSE module consists of the synthesizer pulse signal generator circuits, and

monitor circuit.

CAL:

SYNC:

CAM HD:
CAM VD:
CAM BL:

V CLAMP:
H CLAMP:
V SAMPLE:

It's major signal functions are as follows.

Used for calibration of the camera. ( This pulse is common for the
R, G and B signals. Therefore G-ch signal from ENC OUT is delayed

by DTL module.)

Added to the video output signals of the ENC and PULSE modules.
The horizontal deflection is derived from this pulse.

The vertical deflection is derived from this pulse.

Used for the beam cut off and protection of the image tube.
Used in the first-stage clamp circuit of the PROC module.

Used for clamp circuits

Used for the reference level in the AGC circuit on the DTL module.

Internal Operation

In the PAL system, the subcarrier (fsc) and horizontal frequency (fh) have to

satisfy the following equation (1).

fho= —2fsc —F— th = 2fv
1135 + 2 625
625
_ 4fsc - 2fv
fh - T ooooooooooooooo (])

In the internal operation, the subcarrier and horizontal frequency are controlled
by satisfying the equation (1) with the OFF SET IC3,4 and SYNTHESIZER (IC11) since
an external signal (VBS/BBS) is not available.

17.7MHz
vco

OFF SET SYNTHESIZER
o ———— — — ——=-7 Fe===E=-- 1
| ! :
I SUB TRACTION 1 [ : 1 |
| CIRCUIT 1135 — 162 i
| 4fsc—2fv comr | COUNT :
l (. !
! . !
| [ L1 |
| (- 50625 :
| PLL L COUNT |
| |
' I L — JI




In the interior of the OFF SET IC3, 2fv(100Hz) sent from PLL CIRCUIT is
subtracted from this 4fsc by SUBTRACTION CIRCUIT to obtain 4fsc-2fv which is
divided into 1135 by combining the H. COUNTER in the SYNTHESIZER with the
COUNTER in QFF SET IC3,4 to obtain fh.

Two times fv from SYNTHESIZER (IC11), 2fv (100Hz), generated in the PLL CIRCUIT
and supplied to the SUBTRACTION CIRCUIT.

A variety of pulses used by the TV camera are prepared from the output of the
SYNTHESIZER that is operating under such condition. Each of the pulses has the
following function.

Gen lock
When applying external synchronization to the GEN LOCK module, VBS or BBS is used
as the external synchronizing signal.
The GEN LOCK module regenerates the synchronization signal from the VBS/BBS signal
using the SYNC SEP circuit. A sampling pulse is prepared from the synchronizing
signal via the H SEP circuit and used in the color synchronization and horizontal
synchronization circuits. The V RESET pulse is prepared by the V SEP circuit and
used for vertical gen lock.
For color genlock, a subcarrier component is picked up from the external synchro-
nizing signal VBS/BBS via a band-pass filter and the burst flag is compared with
aninternal subcarrier to control the quartz crystal oscillator in the PULSE module
using the error voltage.
Synchronization at the base station is performed by the V RESET pulse and a fre-
quency of 2.531250 MHz in the PULSE module.
Color synchronization is achieved by applying a subcarrier (color burst signal)
to the EXT VBS terminal of the PULSE module.
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SECTION 5.6  POWER SYSTEM

The HL-95 is operable with a battery pack, AC pack or external DC power supply.
It has a signal source voltage of +12V (11 to 16V).
Voltages generated in the camera are as follows:

° 496V, +4.8V, -4.8V for main voltages
° +955V, +320V and -55V for the image tube
° -45V made by the DEF module for the image tube

The design permits activation of preheat circuit in the image tube and the power
save condition of VTR in the STBYmode, to provide the operation of the camera and VTR.

When the CAM mode is selected, camera is operating and VTR is still in power save
condition, so in this case, it takes about 2+ 5 seconds to record the picture after
VTR SW being on.

The VTR mode permits a quick and smooth operation, when VTR SW is pushed.

Because, in this mode, the camera and VTR are in operating condition.

When using an external power supply, pay attention to the resistance value of the
DC cable used and it's possible voltage drop. The input voltage to the camera must
be more than 11.0V.
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SECTION 5.7  INTERCOM/TALLY SYSTEM (Only when using CA-95 Camera Adaptor)

The INTERCOM & TALLY system are provided. This is,
6002 standard ..... NTSC, PAL-B (Europe), PAL-M

The tally indicator is at three Tocations; at the front side of the viewfinder, in
the eyepiece of the viewfinder and on the Back of the camera adaptor (Back tally Tamp).
For the tally indicator at the front side of the viewfinder, the ON/OFF selection
is available by the switch at the bottom of the viewfinder.
The tally indication method includes a self illumination type and a non-self illumi-
nation type. These types can be selected by the switch in the VIDEO I/F module, and
S1-b in the INTERCOM & TALLY will be OFF position.

CAM TALLY .... Self illumination type (comes on when the lens switches to start
VIR, S4 in the VIDEO I/F will be ON position).

REC TALLY .... Non-self illumination type (comes on with a record indication
from the VTR, S4 in the VIDEO I/F will be OFF position.)

The control to operate the tally indicator lamp in the HL-95 is either a contact
type or a voltage type on the Remote Connector.

The microphone input terminal is provided in the camera body. An input signal of
-50dB is amplified by the MIC AMPLIFIER module. And a signal of -20dBm, 6005 balanced
is outputted from the VTR connector and the REMOTE connector. Power to the microphone
and selection of -20dBm are allowed by operating the POWER and MIC switches on the MIC
AMPLIFIER module.

The MIC connector type is XLR-3-31.
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SECTION 6.0  CIRCUIT DESCRIPTION & ADJUSTMENT

Explanations of Parts List

1. Parts list for HL-95 will follow the below procedures.

Example:

(1) PULSE

(2) No. (3) Description (4) M.F.D

(5) Integrated Circuits

IC 1 SN74LS76 1
IC 2° "MC74HCOON(MOS) MOT
Meanings of example:

(1) PULSE wvueiiiiiiiiniiaannnnn Name of module concerned

(2) NO. teeieeiiiiiiiineananannn Parts number éhown on circuit diagram

(3) Description .....c.cvevea... Model number of part

(4) MF.D ceiieiiiiiiiiennennnnn Manufacturer

(5) Integrated Circuits ........ Category of parts

2. Notice

(a) Please pay special attention to handle the following parts.

(MOS) tiiiiiiiii i innnannnns Metal Oxide Semiconductor

] Delay Line

X i i i ie et «ves. Crystal
........................... Transformer

(b) Part marked * is for adjustment, then is subject to change without notice.
A11 parts are subject to change without notice due to the progression of
technology.



AAH
ABC
ABI
ALP
AMD
AME
AMF
AMP
ANA
ARA
ARO
ASA
ASG
ASH
ASN
ASP
ATC
AvX

BBL
BDD
BEC
BEN
BEY
BRG

CAN
CAS
CHM
CHU
CLD
CND
CNL
CbD
cos
CpPL
CRB
CRS
CSR

Asahi Co., Ltd.
Allen-Bradley Co.

Nippon Aviotronics Co., Ltd.
Alps Electric Co., Ltd.
Advanced Micro Devices

Amelco Semiconductor

Amfenol-Borg Electronics Co., Ltd.

AMP Inc.

Analog Devices

Arai Musen Co., Ltd.
Arrow Electric Co., LTD.
Asahi Electric Mfg. Co., Ltd.
Asahi Glass

Ashida Sound Co., Ltd.
Alsan

Asahi Print

Asahi Trans Co., Ltd.
AVX Co., Ltd.

Burr-Brown Research Corporation
Bando Densen Co., Ltd.

Beckman Instruments Inc.
Bendix Co., Ltd.

Gotham Audio Co.

Berg Electronics Devision Ei
Dupon De Nemous & Co.

Canon Inc.

Canon Seiki Co., Ltd.

Chiba Ohm

Chunichi Denshi Kogyo Co., Ltd.
Cleveland Electronics Inc.
Canon Electronics Co., Ltd.
Central Ab/Uscc

Codix Corporation

Tokyo Cosmos Electronics Co., Ltd.

Copal Electronics Co., Ltd.
Tokyo Musen Kizai Co., Ltd.
Cricson

CSR Ind.

MANUFACTURERS CODE

Japan

U.S.A.

Japan

Japan

U.S.A.
U.S.A.
U.S.A.

Japan

U.S.A.

Japan
Japan
Japan
Japan

Japan

U.S.A.

Japan
Japan

Japan

U.S.A.

Japan

U.S.A.
U.S.A.
U.S.A.

U.S.A.

Japan
Japan
Japan

Japan

U.S.A.

Japan

U.S.A.

Japan
Japan
Japan

Japan

U.S.A.

U.S.A.

C&K

DAI
DAK
DAL
DDK
DET
DGM
DIA
DID
DIK
DIT
DKC
DKK
DDK

EDI
EIE
ELC
ELE
ELM
ERI
ESA

FCH
FDK
FER
FIS
FJC
FJE
FJN
FJS
FJT
FKD
FKK
FKW
FLT
FSO
FRT

C&K Components Inc.

Dainichi Denshi Co., Ltd.
Daiko Electronics Co., Ltd.
Dale Electronics Ind.
Daiichi Denshi Kogyo Ltd.
Datel System's Inc.

Daiei Gomu

Diaright

Daiichi Denchi Co., Ltd.
Daiichi Keiki Co., Ltd.
Daitou Tsushinki Co., Ltd.
Denshi Kagaku Co., Ltd.
Daikin kogyo

Denki Onkyo Co., Ltd.

Electronics Devices Inc.

EIE Co., Ltd.

Elco International Corp.

Electro Cube

Elma Electronics A.G

Erie Technological Products Inc.

Eisha Denshi Co., Ltd.

Fairchild Semiconductor
Fuji Denki Kagaku Co., Ltd.
Fernseh

Fisher

Fujicon Co., Ltd.

Fuji Electric Co., Ltd.
Fuji Shashin Koki Co., Ltd.
Fujisoku Electric Co., Ltd.
Fujitsu Ltd.

Fukuda S.S

Fujimoto Kinzoku Co., Ltd.
Fujikura Cable Works, Ltd.
Flat Denshi Co., Ltd.
Foster Electric Co., Ltd.

Ferten

U.S.A.

Japan
Japan
U.S.A.
Japan
U.S.A.
Japan
U.S.A.
Japan
Japan
Japan.
Japan
Japan

Japan

U.S.A.
Japan

Japan
U.S.A.
Switzerland
U.S.A.

Japan

U.S.A.
Japan
Germany
Switzerland
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan

Germany



FSO

FUC
FUK

FUS
FTB

GES
GIT
GRY

HAM
HAR
HAS
HCP
HDK
HIM
HIN
HIR
HIT
HKD
HON
HOS
HOY
HOZ
HRA
HTO
HWC

1DC
TKE
TKN
INC
INS
INT
181
ISS
ISK

1KJ
ITT

Fuso Shoji Co., Ltd.

Fuii Ceramic Co., Ltd.
Fujiki Electric Co., Ltd.

Fukushima Futaba Electric Co., Ltd.

Futaba Denki

General Semiconductor
General Instrument

Grayhill

Hamai Electric Lamp Ind. Co., Ltd.

Harris Corpotation

Hasegawa S.S

Hi-Comp Ltd.

Hokuriku Electric Ind. Co., Ltd.
Heinemann Electric Company
Hinomoto Gosei Jushi S.S
Hirose Electric Co.,Ltd.
Hitachi Ltd.

Hokuto Denshi

Honda Tsushin Kogyo Co., Ltd.
Hoshiden Electronics Co., Ltd.
Hoya Glass

Hozan Tool Ind. Co., Ltd.
Hirakawa Densen Co., Ltd.
Hakuto Co., Ltd.

Hanai Densen

Izumi Denki Corp.

ITkegami Tsushinki Co., Ltd.
Ikuno Electronic

Inter Compo Inc.

Intersil

Inter Corpotation

Ishizuka Electronics Corporation
Ito Seimitsu

Ishikawa Seisakushyo
Ikejiri Denki Co., Ltd.
ITT Components Co., Ltd.

Japan
Japan
Japan
Japan

Japan

U.S.A.
U.S.A.
U.S.A.

Japan
U.S.A.
Japan
Japan
Japan
Germany
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan

Japan

Japan
Japan
Japan
U.S.A.
U.S.A.
U.S.A.
Japan
Japan
Japan
Japan

U.S.A.

IWT

JAE
JFC
JFD
JNB
JND
JOH
JRC
JSR
JUN
JMC

KAN
KCK
KDK
KEI
KEL
KEN
KGS
KIG
KIN
KIT

. KKS

KMC
KMD
KMH
KMY
KOA
KOM
KON
Koz
KYO

KYC

LEM
LEX
LTR

Iwatsu Seimitsu Co., Ltd.

Japan Aviation Electronics Ind. Ltd.

Japan Fine Chemical Corp.
JFD Electric Corp.

Jinbo Electric Co., Ltd.
Jyonan Denki Co., Ltd.
Johanson Mfg. Corp.

New Japan Radio Co., Ltd.
Japan Servo Co., Ltd.
Junkosha Co., Ltd.

Japan Machnix Co., Ltd.

Kaneko Code Seizo Co.
KCK Co., Ltd.

Kawasaki Densen Co., Ltd.
Koeisha

KEL Corp.

Kenko

Kogyosha

Kings Electronics Company Inc.

Kinseki Co., Ltd.
Kitagawa Gomu Kogyo Co., Ltd.
Kyoritsu Kinzoku
Kimachi Kikai Kogu
Kimura Denki Co., Ltd.
Komatsu Hofman

Kamaya Co., Ltd.

KOA Denko Co., Ltd.

KH Electronics Corp.
Kondo Electric Co., Ltd.
Kosmica

Kyoritsu Dengyo Co., Ltd.

Kyosera Co., Ltd.

Lemo
LEX Co., Ltd.

Litronix

Japan

Japan
Japan
Japan
Japan
Japan
U.S.A.
Japan
Japan
Japan

Japan

Japan
Japan
Japan
Japan
Japan
Japan
Japan
U.S.A.
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan

Japan

Switzerland
Japan

Japan

890-N 890-d #90-r

}

|

]



LUX

MAC
MAD
MAR
MAT
MCD
MCR
MHC
MID
MIM
MIN
MIT
MIY
MIZ
MKS
MMD
MMM
MON
MON
MOR
MOS
MOT
MRR
MSH
MSS
MTK
MTM
MTT
MTY
MuB
MUR
MYM

NAV
NBA
NBT
NBL

LUX Corp.

MAC EIGHT Co., Ltd.

Matsushita Denko Co., Ltd.

Marcon Electronics Co., Ltd.
Matsushita Electric Ind. Co.. Ltd.
Meiko Denshi

Micron Electric Co., Ltd.

Matsukyu Co., Ltd.

Midori Precisions Co., Ltd.

Micro Metal

Minmoter SA./Koshin Shoji
Mitsubishi Electric Corp.

Miyama Electric Co., Ltd.

Mizutani Electric Ind. Co., Ltd.
Murakami Shikisai

Morimatsu Denshi Kogyo Co., Ltd.
Sumitomo 3M Co., Ltd.

Mori Ohm

Monsanto Company/General Instrument
Mori Tsushinki Co., Ltd.

Mostec

Motorola Semiconductor Products

Moririca Electronics Co., Ltd.

Japan

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Jgpan
U.S.A.
Switzerland
Japan
Japan
Japan
Japan
Japan
Japan
Japan
U.S.A.
Japan
U.S.A.
U.S.A.

Japan

Matsuzaki Vacuum Evaporation Co., Ltd.Japan

Musashi Electric Co., Ltd.
Mitoku Electric Co., Ltd.
Mitsumi Electric Co., Ltd.
MTT Co., Ltd.

Mitsuya Denki Co., Ltd.
Murata Burns Co., Ltd.
Murata Mfg. Co., Ltd.

Miyama Electric Co., Ltd.

Nippon Aviotronics Co., Ltd.
Nihon Burndy Ltd.
Nippon Battery Co., Ltd.

Noble Musen Co., Ltd.

Japan
Japan
Japan
Japan
Japan
Japan
Japan

Japan

Japan
Japan
Japan

Japan

NBW
NCC
NCH
NCI
NDC
NDD
NDP
NEC
NEW
NFB
NFK
NIE
NIK
NIN
NIP
NIS
NJR
NKA
NKK
NMO
NSC
NSS
NTA
NTK

0Ds
OEL
OEN
01z
OKA
OKI
OKW
OLM
OMD
OMR
ORI
OSM
0ss
01T

Nihon Blower

Matsuo Electric Co., Ltd.
Nippon Chemical Condenser Co.,
Nichicon Capacitor Ltd.
Nissei Electric Co., Ltd.
Nihon Denyow Co., Ltd.

Nihon Denpa

Nippon Electric Co., Ltd.

New Ohto Co., Ltd.

NF Circuit Design Block Co., Ltd.
Nippon Ferrite Kogyo Co., Ltd.
Nikkon Electronics Co., Ltd.

Nihon Koshuha Misawa S.S

Inter Rectifier Corp. Japan Co., Ltd.

Nippon Thermo Co., Ltd.

Nissho Electric

Nagano Japan Radio Co., Ltd.
Nihon Kaiheiki Ind. Co., Ltd.
Nikkan Kogyo

Nihon Molex

National Semiconductor Corporation
Nihon Shiements

Nippon Tanshi

Nitsuko Ltd.

Ohkura Denshi Sangyo

Oshino Electric Lamp Works Ltd.
Oriental Motor Co., Ltd.

O0izumi Mfg. Co., Ltd.

Okaya Electric Ind Co., Ltd.
Oki Electronics Co., Ltd.

Okita Works Co., Ltd.

Olympus Presision Co., Ltd.
Omori Denki Seisakusho Co., Ltd.
Tateishi Denki Co., Ltd.

Origin Electric Components
Ohshima Electric Co., Ltd.

0S Electronics Co., Ltd.

Otto Heil Ohg

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
U.S.A.
Japan
Japan

Japan

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan

Japan



OPM

PHI
P10

QQQ

RAY
RCA
RCL
RED
RIF
RKN
ROHM
RYO

SAK
SAM
SAN
SAT
SCH
SCS
SEF
SIG
SIL
SIN
SIZ
SJD
SJK
SKE
SKK
SKM
SKN
SKO
SLC
SLW
SMK
SNA
SND

Optimax Inc.

Philips

Pioneer Electronix Comp.

Chuo Musen Co., Ltd.

Raytheon Semiconductor Division
Radio Corporation of America
RCL Co., Ltd.

Read Co., Ltd.

Aktiebolaget Rifa

Riken Dengu Seizo Co., Ltd.
Rohm Co., Ltd.

Ryosan Co., Ltd.

Sakae Tsushin Kogyo Co., Ltd.
Samtec

Sanyo Electric Co.

Sato Parts Co., Ltd.
H/Schurter

Saito Code Seizo Co., Ltd.
Seidensha Electric Works Ltd.
Signetics Co., Ltd.

Sylvania G.T & E.

Shinmei Electric Co., Ltd.
Shizuki Electric Company Inc.
Shoji Denki

Senju Kinzoku Kogyo Co., Ltd.
Sankei Engineering

Sinetsu Kagaku Kogyo Co., Ltd.
Shonan Komaku Kenkyujo
Sanken Electric Co., Ltd.
Sankosha

Siliconix Incorporated

Sil Walker

Showa Musen Kogyo Co., Ltd.

Sinagawa Densen

Shindengen Electric Mfg. Co., Ltd.

U.S.A.

Netherland

Japan

Japan

U.S.A.
U.S.A.
U.S.A.
Japan
Sweden
Japan
Japan

Japan

Japan

Japan
Japan
Switzerland
Japan
Japan
U.S.A.
U.S.A.
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
U.S.A.
U.S.A.
Japan
Japan

Japan

SNE
SNH
SNK
SNS
SNT
SOD
SOK
SONY
SOR
S0S
SPR
SRK
SRP
SSI
SSM
SSS
STA
STL
SuD
SUM
SWCC
SYO

TAD
TAG
TAI
TAJ
TAM
TCcP
TDK
TDD
TEA
TEW
TEX
THK
TKD
TKO
TKR
TLD

Sanyo Clectric Co., Ltd.
San Hayato Co., Ltd.

Sanko Co., Ltd.

Sanshin Denki Co., Ltd.

Shin Nittoku

Soko Denki

Soken Kogyo Co.

Sony Corp.

Soruton Co.

Soshin Electric Co., Ltd.
Sprague Products Company
Schrack Electrical Sales Corp.
Sharp Co., Ltd.

Sansei Electric Co., Ltd.
Susumu Ind. Co., Ltd.

Solid State Scientific Inc.
Star Mfg. Co., Ltd.

Stanley Electric Co., Ltd.

Sumida Electric Co., Ltd.

Sumitomo Electric Kogyo Co., Ltd.

Showa Electric Wire & Cable Co., Ltd.

Tokyo Sanyo Electric Co., Ltd.

Taiko Denki Co., Ltd.
Tamagawa Denki

Tokai Denki Co., Ltd.

Tajimi Musen Denki Co., Ltd.
Tama Electric Co., Ltd.
Toshiba Components Co., Ltd.
TDK Electric Co., Ltd.

Tokyo Denon Co., Ltd.

Teac

Tamura Electric Works Ltd.
Texas Instruments Products Inc.
Tohoku Metal Industries Ltd.
Tokyo Ko-on Denpa Co., Ltd.
Toko Ind.

Tokyo Takara Shokai

Teledyne

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Germany
Japan
U.S.A.
Germany
Japan
Japan

Japan

Japan
Japan
Japan
Japan
Japan

Japan

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
U.S.A.
Japan
Japan
Japan
Japan

U.S.A.



TLM
T™MR
TOB
TOD
TOG
TOI
TOK
T0S
TOW
TOY
TRA
TRW
TSK
TSM
TSS
TSu
TTD
TTE
TTS
TWD
TWE
XT
TYC
TYE
TYD
TYO
T
TYX

UEL
uco
UNI
USI
uulu

VAR

Telmo

Tamura Seisakusho Co., Ltd.
Tobishi Kosan Co., Ltd.

Tokyo Denki CO., Ltd.

Tochigiya Co., Ltd.

Toai Co., Ltd.

Tokai Communication Ind. Ltd.
Toshiba Corp.

Towa Chikudenki Co., Ltd.

Toyo Musen Co., Ltd.

Transitron Electric Co.

TRW Corp.

Tokyo Sokutei Kizai Ltd.

Tokyo Shimoda Kogyo Co., Ltd.
Tamura Seiko

Tsumura Denshi Sangyo Co. Ltd.
Tokyo Tokushu Densen Co., Ltd.
Totsu Electronics Co., Ltd.
Teikoku Tsushin Kogyo Co., Ltd.
Tokiwa Denki Co., Ltd.

Towa Denki Co., Ltd.

Tektoronix Inc.

Taiyo Yuden Co., Ltd.

Taiyo Electronics Co., Ltd.
Tokyo Denpa Co., Ltd.

Toyo Electronics Industry Corp.

Toyo Tokei Kogyo Co., Ltd.

Toyo Communication Equipment Co., Ltd.

Uro Electronics Ind. Co., Ltd.
Uchida Engineering Co.

Unizon Corp.

Usio Denki

Sanyu Kogyo Co., Ltd.

Varo Inc.

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan

Japan

U.S.A.
U.S.A.

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan

Japan

U.S.A.

Japan
Japan
Japan
Japan

Japan

Japan

Japan
Japan
Japan
Japan

Japan

WIM
WAK

YAD
YAG
YAM
YHL
YHP
YMD

YMI
YSD

Wima Co., Ltd.

Waka S.S

Yardney Electric Co., Ltd.
Yagishita Electric Co., Ltd.
Yamaki Electric Co., Ltd.
Yamatake Honeywell Co., Ltd.
Yokogawa Hewlett-Packard Ltd.

Yamada Kogyo Co.

Yamaichi Electric Mfg. Co., Ltd.

Yasuda Denken Co., Ltd.

Germany

U.S.A.
Japan
Japan
Japan
Japan
Japan
Japan

Japan
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Connection Diagram (Top View)
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Connection Diagram (Top View)
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2 Input NOR Gate
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@ 2] [15] DATA,
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v 1] 5] cLock,
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Diode
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1| 11350 IN 14 N.C. 27 V.BL 40| CONT(GND)
2 162£H OUT |15 H.BL 28 BL 41| sYNC-1 ouT
3| 2.53mHz IN |16 CAM H.BL 29 BF GATE 42 SsYNC-2 ouT
4 TEST PIN 17 CAM H.D 30 m%lg_‘zw"- 43|  SYNC-3 OUT
5 TEST PIN 18 H.CLAMP 31|  TEST Pin 44 T4(SCH DATA-d)
6 Fsc IN 19 B.F. 32 V.RESET 45| T2(SCH DATA-b)
7 GND 20|  PAL PULSE 33 GND 46| T1(SCH DATA-a)
8| SCH COARSE-1 |21 TEST Pin 34| vDD(+5V) 47| MRES (SCH DATA-c)
9| SCH COARSE-2 |22  TEST Pin 35|  TEST Pin 48| EXT HD IN
10| PAL-P PORARITY |23| ADVANCED VD [36| VIR WHT PULSE |49 H.LOCK OFF IN
11 2£H OUT 24 v.D 37|  WHT PULSE 50( INT/EXT IN
12 £H OUT 25 CAM VD 38|  TEST Pin 51| SCH OFF IN
13 £H IN 26 V.CLAMP 39| INT HD IN 52| 100Hz OUT

HPD65021G-017 (NEC)




Diodes

D 1 kDI 1FB
D 4 ESAC82-004

Resistors

R 8 SNI14L3A  2R4o0hm G
R 9 SN14L2H  3ROohm F

apacitors

] FDS2AX1H-104M-1

2 FZOH104Z

3 SXE25VB-2200-12R51.
4 SXE25VB-220-8D

5 SXE25VB-1000-12R5G
8 FDYSAX600-104M

9 UVS1A221MNA

0

C
C
C
C
C
C
C
C
C FD95AX600-104M

Connectors

CN 1 PS-10SD-D4C2(w/pin)
CN 2 PS-10SD-D4C2(w/pin)
CN 3 PS-10SD-D4C2(w/pin)
CN 4 DE-9S

CN 5 HR10-10R-12S

CN 6 ST-203476

CN 7 ST-203477

CN 8 ST-203475

CN 9 1L-5-55-52C2-S

CN 10 PS-50SD-D4C2(w/pin)
CN 12 2DC-79P

CN 13 1L-G-65-S3C2

CN 14 IL-G-25-S=302

Jacks

J o1 PS-16PA-D4T1-A1
do2 PS-1GPA-D4TI1-Al
J 3 PS-16PA-D4TI1-Al
J 4 MLF2B31R-J1

J 5 MLF2B31R-J1

J 6 MLF2B31R-J1

J 7 MLF2B31R-J1

J 8 MLF2B31R-J1

J 9 MLF2B31IR-JI

J 10 MLF2B3IR-JI

J ot SMQ-5S

J 12 LX-8P-DLT!-P1
Fuses

F o1 DML 0
F 2 GlB-5

Terminales
™ PR-10 WHITE

1
™ 2 PR-10 WHITE
TB 3 PR-10 WHITE

BNC Connector

Mo BNC-119R

Optical System
0s 1 ST-203500

Fuse Holder

FH 1 DM2H
FH 2 FEF-031-1081

TIMER
™ 1 TH25D9RG-5000

PIN JACKS

PJ 1 1-480350-0 (60618-5)
PJ 2 1-480350-3 (60618-5)
PJ 3 1-480349-3 (60617-5)

NEC -

FDK

KOA
KOA

TDK

NCH
NCH
NCH
TDK

TDK

JAE
JAE
JAE
NBA
NBA
NBA
NBA
NBA
NBA
NBA
HIR
JAE

DIF
AAH

FSO
FSO
FSo

TAJ

IKE

DIF
INC

FuC

AMP
AMP
AMP

HEAD GENERAL



SW BOARD

Inteyrated Circuits

IC 1 25C3402 SNE
1C 2 25A1348 SNE
Diodes

D 2 15953 NEC
D 5 15953 NEC
D11 VO3E HIT
Swi tches

S 1 8J-2011 FJs
s 2 M-2020-L/S NKK
S 3 8J-2021 FJs
S 4 8532-2Q C8&K
S 5 8J-2021 FJs
S 6 8J-1011 FJs
s 7 8J-1011 FJsS
S 8 8J-1021 FJs



VR BOARD A

Transistor

TR 1 2N3904 NEC
Diodes

D 6 RD3ROEB NEC
D 7 15953 NEC
D 8 15953 NEC
D 9 15953 NEC
D10 15953 NEC

Resistors

R 1 REI15YQ 15000hm F S5M
R 2 REI5YQ 56000hm F SSM
R 3 REI5YQ 20000hm F SSM
R 4 RE15YQ 47Kohm F SSM
R 5 REI5YQ 20000hm F SSM
R 6 REI5YQ 47Kohm F SSM
R 7 RE15YQ 51000hm F SSM
R 10 RE15YQ 68000hm F SSM
R 11 REI15YQ 68000ohm F SSM
Variable Resistors

VR 1 A-6B  10Kohm CPL
VR 2 A-6B 10Kohm CPL
VR 3 A-6B 10Kohm CPL
VR 4 A-6B 10Kohm CPL
VR 5 A-6B 10Kohm CPL
Switches

S 9 ATEID-213 FJs
S 10 ATE1D-2M3 FJs
S 11 JRE 2-6-51 NEW

S 12 Su-100L SAN



COIL Ass'y

Connectors

CN 1 PS-165D-D402
CN 2 PS-165D-D4C2
CN 3 PS-165SD-D4C2
CN 4 IL-5-25-S

CN 5 1L-5-25-52¢C2-§
CN 6 IL-S5-25-5202-8

COLL Ass'y

CA 1 XQ4187 R/A
CA 2 XQ4187 G/A )
CA 3 XQ4187 B/A HEC
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Fig. 6-1-c

up
CONNECTING SIDE VIEW

SYSTEM CONNECTOR 79P

Schematic Diagram

C4-217806

(2DC-795)

54| WHT BAR(P) g; g%%gg%g 1 | ENC OUT

55| +12dB 591 TALON 2 | ENC RET

56| ADD +12dB 30T B-PED 3| R-VID OUT

57| R-H CENT [q——oor 4| G-VID OUT

58] B-H CENT |ot—p—prer 5 | B-VID OUT

59| R-V CENT 33 W 6 | VID RET

60| B-V CENT =——_——-17| 1 (V) OUT

= 34| KNEE OFF

61| CH1/CH? 35| MiC (SHELD) 8| Y OUT

62| VF TALLY 36 (COLORFLM) 9] qQ (U) out

63| MIC(HOT) 371 6 IND 10 | MIC(COLD)

641 AUD-2 LEV [Tt 1N 11 [ BS ON

65 +9.6V 12 | S-C-V RET
39| RET RET

66| +4.8V 20 IR OiF 13| SC ouT

67| GND —— {14 | SCVCO CONT
41| AWB CONT

68| -4.8V 27| AT OFF 15| CLK IN

69| AUD-2,C-ARMPy—re ATS 16 | CLKVCO CONT

70| AUD-1,2,GND Ioo—prronT L2 INT/EXT

71] AIID-1,C-ARMI oo 18 | VTR WARN

72| AUD-1,LEV IR sTART L2 SC IN

73] STBY 27 PLAY 20 | R-GAIN

74 +12V RET o5 ToRWARD 121/ MAN IRIS

75| +12v IN 79 F'REWIND 22 | MON OUT

76| +12V OUT _|=5 siNc(N) 23 | B-GAIN

77] +12V BATT |5 PLS () 24 | TAPE LENGTH

78| +12V OFF 55T 5YS BL(N) 25| (PAL PLS)

79| +12V(LENS) 53] CAM HD(P) 26 | V.RESET

2DC-79P




Inteyrat

1c 1
1c 2

Transist

TR 1

Resistor

1
2
3
4
S
6

TODIDVOVITT

Variable

VR 1

Capaci to
c 1
¢ o2
¢ 3
4

Connecto

CN |
CN 2
CN 3

ed Circuits

L.M385Z1R2
uPC358G2

or

25A1213-0

s

RMC1/10  82Kohm
RMCI/10 16000hm
RMC1/10 11000hm
RMC1/10 S600hm
RMC1/10 39000hm
RMC1/10 27o0hm

Resistor

RJ-4W 10000Ohn

s

mTmTImTmT

CM21W5R223M25VDC
Ct421WSR223M25VDC
C21WSR223M25VDC
CM32W5R104M25VDC

rs

NSC
NEC

TOS

KLY
KMY
KMY
KMY
KMY
KMY

CPL.

RYC
KYC
KYC
KYC

JAE
JAE
JAE

SUB-F BOARD



Fig. 6-1-d

SUB-F BOARD
Controls




Fig. 6-1-e

CN1 R

Tp2| TN

oND N2

2y
11Fm oiz o
oNo

A SIDE

B SIDE

A side : Discrete parts is attached on the A side of the module.
B side : Only chip parts is attached on the B side of the module.

SUB-F BOARD
Parts Layout



Fig. 6-1-f

IC1 ; LM385Z1R2

Trl ; 2SA1213-0
IC2 ; pPC358G2

VR1 20mA Set
+12V IN dL

R3

VR1 20mA Set

14mA ~26mA VARIABLE
SET 20mA NOM 0.54V at TPl

SUB-F BOARD
Schematic Diagram
C4-220142



SECTION 6.2  DEF MODULE

1.

Deflection Circuit

(1) Horizontal Deflection Circuit

The horizontal deflection pulse is derived from the CAM-HD signal by switching Tr4
in this circuit.

Each horizontal deflection pulse of the R, G and B channel is supplied in parallel,
and applied to each deflection coil through each width coil (T1, T3 & T5) and line-
arity coil (T2, T4 & T6) of the R, G and B channel.

The width coil is used both for adjusting the horizontal size and geometric correc-
tion.

The linearity coil is used for adjusting the horizontal linearity and the linearity
coil sawtooth amplifier of each channel is individually incorporated in it.

J_ é Horizontal deflection output
I TP1
92Vp-p

—

4pSs

Vertical Deflection Circuit

The V. Sawtooth signal is from the CAM-VD signal by oscillator which is comprising
Tr18, Tr19, Tr20 and Tr21 in this circuit.

The V. Sawtooth signal is supplied to each drive amplifier of deflection coil of R,
G and B channel.

The drive amplifier mixes linearity correction signal, geometric correction signal
and so on, and the deflection coil is operated by constant current supplied from
the drive amplifier.

Vertical deflection drive amplifier

Current detection

resistor — "‘@

~117 13.8vp-p
IV

Deflection coil



(3) Protection Circuit
H. Sawtooth signal and V. Sawtooth signal are detected by D14, D15 and D16 in this
circuit.  This circuit is operated so that the beam current of pick-up tube stops
when either of above mentioned signals disappears.

2. Geometric Circuit
This circuit produces the signal which corrects the distortion of deflection system.
The corrections of each picture of R, G and B are as follows:

H-BOW

L/R-PIN T/B-PIN T/B-TRAP

[Adjustment]
The OFF SET adjustment of Geometric circuit is as follows:

1 TRAP OFF SET (VR27) of TRAP MOD (IC12)

TP12
Set the control (VR27) so that the cross

point is at center position of waveform.

2 PIN OFF SET (VR34) of L/R PIN MOD (IC13)

TP13 Set the control (VR34) for minimum sub-

carrier.

3 PIN GFF SET-1 (VR38) and PIN OFF SET-2 (VR39) of T/B PIN MOD (IC14)

P14 + Set the control (VR39) so that this por-
| tion becomes flat. (OFF SET-2)

I » Set the control (VR38) so that the cross

| aemee—

point is at center position of waveform.
(OFF SET-1)

V. RATE



The controls of Geometric and OFF SET are as illustrated below.

VR28,29,30
(L/R TRAP)

VR18
H.PEAK VR31,32,33
\WIDTH / (T/B TRAP)

VR35,36,37
v PEAK (L/R 'PIN)

VR40,41,42
(T/B PIN)

VR38
(T/B PIN OFF SET-1)

VR39

N (T/B PIN OFF SET-2)
(L/R PIN OFF SET)

(TRAP OFF SET)

; . O P9
78 Ors @T“ Qms

VRLS S VR3
TP10 (B.L,LIN) {G'L.LIN)(R.L.LIN)
(B.WIDTH) (G.WIDTH) (R.WIDTH)
VR14 VR9 VR4
(B SKEW) (G SKEW) (R SKEW)
L@
VR15 VR10 VRS
(B.H.BOW) (G.H.BOW) (R.H.BOW)

Shading Circuit

The black and white shading are corrected by using H.SAW, V.SAW, H.PARA and V.PARA
signals.

The peak correction which corrects picture corner (corner shading) and Black Set
function which prevents black level drift by Gain selection are also provided in
this circuit.

[Adjustment]

(1) Black Shading
@ cClose the lens or cap the optical filter.

@ Monitor the R, G and B video signals on
the waveform monitor.

C) Adjust the R, G and B BLACK SET controls
VR61 to VR63 until the pedestal level
does not vary with the GAIN switch on the
camera set to +12dB and +24dB.




@ Watching the waveform monitor at the H rate, adjust each control.
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C) Monitoring the waveform monitor at the V rate, adjust each control.
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(® Horizontally and vertically correct the peak width and phase.

PEAK PHASE

EAK WIDTH

PEDESTAL

Peak levels of non-corrected video signals are not a1Ways horizontally and
vertically symmetric.)



(2) White Shading
@ Televise the grey scale chart. Adjust the lens iris until the video sig-
nals reach a level of 100%.

@ Adjust white balance.

(® If white shading is in the R or G video signal as compared with the B video
signal, adjust the white-shading control.

-
H. SAWTOOTH
— — - R —
—_— - - = - =
E — —_ — -—) - =
V. SAWTOOTH
(WHT H.PARA) c‘.‘:AU\) (:?:ARA)

(WHT H.SAW)
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C) The B video signal controls are usually set to the center. When adjust-
ing white shading of the B video signal, make the illumination completely
flat.



ABC circuit
ABC (Auto Beam Control) circuit controls the G, electrode of pick-up tubes so that
the sufficient beam current can be obtained against highlight picture area.

[Adjustment]

* Verify that AUTO WHITE switch is OFF position and ABC switch is OFF position.
Coarse adjustment of the aspect, tracking, registration, beam set and focus setting
shall be performed before the adjustment of ABC.

And also verify that the cathode voltage at TP29 in -45V. (In case it is not -45V,
set it to -45V by adjusting the -45V SET control (VR95).

@ Televise the grey scale.
Set the lens iris to F8. Under that condition, adjust illumination until the
video Tevel reaches 100% on the waveform monitor.

@ set the ABC switch to OFF position.
() Open the iris, depressing the beam set switch.
@

Depressing the beam set switch, adjust the R, G, B beam set controls (VR105,
VR109, VR113) until the video Tevel returns to the 100% position.

100%

Perform this adjustment for the R, G and B
channels for 2.5 times beam setting.

(® Set the ABC switch to ON position.

® Set the lens iris to F2.8 (leaving illumination as it is). Under this condi-
tion, monitor the waveform at the input (TP1) of the PROC module using an oscil-
loscope, adjust the GAIN on the oscilloscope until the signal reaches the 4
scale range.

@ Open the iris more and adjust the R,G,B Beam C1ip controls (VR103, VR107, VR111)
for 3 lens stops beam clipping.

Note: - BEAM CLIP adjustment must be done by the same procedure as mentioned
above item 4 .

- Set the ABC GAIN control VR102, 106, 110 to maximum.

® Turn the R,G,B ABC GAIN controls (VR102, VR106, VR110) CCW and set these con-
trols to a position just before the ABC effect is lost.

@ . Readjust the R,G,B ABC GAIN controls (VR102, VR106, VR110) observing the color
monitor until comet-tails (obtained when the camera is panned) are not colored.



QD Adjust the R,G,B FOCUS TRACK controls (VR104, VR108, VR112) for optimum focus.

ABC Control

DEF SUB
(ABC BOARD)

VR8s
vR83 (B.HEIGET)
(B.V.CENT)
VR14 VRS P29 .
(B SKEW) (c SKEW) (R SKEW)
8 8 “IO (G.V.CENT)
VR1S VR10 VRS VR92
(B.H.BoW) (G.H.BoW) (R.H.BOW) (R FoCUS)
VR93
(G Focus)
R
(B Focus)
VR16 VRI1 VRe e P26 ™19
(8.8.CENT) (G.H.CENT) (R.H.CENT) Q
jone)
VR12 T2 | P27 P28
(B.H.LIN) (c.1.. un) (l n LIN) P26 vR9S
(~45V SET)
EAN
OO0 OO OO e
VR103 VRIO&
VR102  g'BEAM kFocus R pga
(n &, un) (c l LIN) (n R. un) R ABC GAIN CLIP TRACK SET
52 15
O VR106  VRI07 VRIO8 VR109
20 G ABC G BEAM G FOCUS G BEAM
vET6 GAIN CLIP TRACK SET
VRL (TOTAL HEIGHT) O
(TOTAL WIDTH) o s
$5 84
ON ON
BEAM ABC VRI10  VRLLL VR112 VRI13
B ABC B BEAM B FOCUS G BEAM
GAIN  CLIP TRACK SET
DEF BOARD



[Registration Adjustment]

(1) TOTAL HEIGHT, WIDTH
Make a pattern as shown in Fig. 1 and televise it in the position as shown in Fig.2.
Adjust the horizontal and vertical deflection amplitude until the pattern can be
fully obtained in the picture .
By this adjustment, the beam scanning area of pick-up tube is specified 11 mm ¢ of
rated value (6.6 x 8.8 mm) Fujinon x14 lens

b The value of d in Fig. 2
RS Canon X13 lens Fujinon X14 lens
a < d 3m 4m 5m 3m 4m 5m
K > a 164 | 220 | 276 | 147 | 197 | 242
T 217 | 293 | 364 | 196 | 263 | 322
J13X9 A14 X 9.5
(unit in mm)
Fig. 1
How to make the pattern lens (max. TELE end)

(set the zoom ring to TELE)

3 ]
2 |
the distance between glass face at
front of lens and the pattern.
Fig. 2

(2) Linearity

(@D Televise the linearity chart. Monitor the video signal in the G channel on
the picture monitor.

@ set the G ROT control VR22 on the DEF module to the center.

® Horizontally Tevel the linearity chart with the camera. Face the camera square



to the linearity chart with equal distances from the camera top and bottom
edges and the Tinearity chart.

optical axis

C) Apply crosshatch signal to the picture monitor to superimpose it on the video
signal of the camera.

(® Adjust tilt of the linearity chart at the center of the screen using the rota-
tion mechanism on the coil ass'y.

Note: When adjusting the rotation mechanism and tracking mechanism, unlock

the coil ass'y.
B.Ass'y LOCK

B.ROTATION
, B.TRACKING

50 B
56 | is o
3 | SHSS
o SR{SA
g w0 S
O TS ||Smf ke | hures
e [&lss 1o

@)
G.Ass'y LOCK
N ——— G.TRACKING
.ROTATION
F 556k R
POWER ® ® @
&
7
Em———
// _

R.Assy'y LOCK
R.TRACKING

R.ROTATION



ONC

Correct rotation with the G ROT control VR22.

Match the Tinearity chart with the crosshatch using the following control's

G. H. CENT eeevererremcreemmemmnencncns VR11
G. V. CENT ceeveecreererernescreeneres VRS0

G. H. LIN  cececeveceemmremennsensenes VR7

G. RIGHT LINE -eevereeermreererues VR97

G. SKEW cerreeerermrmmnemmneecnienienns VR9

G. V. LIN ceeerrerermrmnneeniencinnnen VR82 (TOTAL V. LIN)

G. ROT creeeerevemneennesnnsesnsnnennnnes VR22

G. GEOM .................................. GEOMETRIC VR

GEOMETRIC Geometric adjusting items:

G.ROTATION G.H-BOW G.V-BOW G.L/R-TRAP
(VR22) (VR10) (VR25) (VR29)

G.SKEW G.L/R-PIN G.T/B-PIN G. T/B-TRAP
(VR9) (VR36) (VR41) (VR32)

The G WIDTH HEIGHT controls shall be set in the vicinity of these center except-
ing when the G-channel image tube is replaced, and matching can be adjusted by
the TOTAL WIDTH HEIGHT controls.



(3)

Tracking

Adjust tracking in the following manner when the image tube is replaced.

Fully open the lens iris. Decrease the illumination permitting appropriate out-
put. Televise the chart.

(The illustration shows the tracking chart used in the factory.)

(@D set the lens zoom control to "TELE" observing the picture monitor. Focus the
lens.

(@ Set the lens zoom control to "WIDE". Check to ensure that the lens is focus-
sed.  Proceed as follows if out of focus.
Loosen the coil ass'y lock screw.  Turn the tracking adjusting screw CCW or
CW to focus the lens.

(® Turn the lens zoom control to "TELE" and "WIDE" to be sure that the lens is
focussed.

@ Repeat the adjustments of steps (D to (). Tighten the ass'y lock screw.

Note: 1. Rotation may change with the ass'y lock screw loosened. Check
rotation before Tocking the coil ass'y.

2. Whenever performing tracking adjustment, check to ensure that the
flange back of the lens is set.



Integrated Circuits

Ic
Ic
1c
Ic
1C
1c
1C
1C¢

uP(C4558G2
uPC4558G2
uPC4558G2
uPC4558G2
uPC4558G2
uP(’4558G2
uPC4558G2
TL-062CPS
TL-062CPS
TL-062CPS
TL-062CPS
ST-203247
ST-203247
ST-203247
Ti.-062CPS
TL-062CPS
TL-062CPS
uPD4053BG
uPD4053BG
uPC4558G2
uPC4558G2
uPC4558G2
ubD4053BG
TL-062CPS
TL-062CPS

Transistors

-
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O0DUDOUOUDODODDODODODO

Resi

COPND U e WIS —

VDDV DVDVDDVDTDDDDVVDDDVDIVDLT

CENDNLELN—=COEND U & W —

cs

stor

28C1623-
25C162

L6.7
L6.7

2SA812-46,7
25C2983L

B-0.Y

25A1213-0

2SC162:
25C1623-

L6.7
L6.7

2SC3074LB-Y

2SA 12441

B-Y

25C3074LB-0.Y
2SA1244LB-Y
25C3074LB-0.Y
2SA12441B-Y

25C1623-
25C1623-
25C1623-
25C1623-
25C1623-

L6,7
L6,7
L6.7
L6.7
L6.7

2SAB12-M6,7

25C1623-

16,7

2SA812-M6.7

25C2873-

2SA1213-
25C2873-
2SA1213-

0
0
0
0

25C2873-0
2SA1213-0
25C3360-N16G.17
25C2873-0
25A812-146.7
2SA812-M6,7
25A812-M6.7

25C1623-

VIIN

LG.7

15S123-A7
155123-A7
1S5123-A7
155123-A7
1SS123-A7
155123-A7
1SS123-A7

VO3E
VO3E
152836-A

4

152838-A6

15S154-B,

s

RC1/710
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMCL/10
RMC1/10
RMC1/10
RMC1/10

A

20Kohm
10Kohm
33000hm
1000hm
43000hm
4700hm
22000hm
62000hm
27000hm
82000hm
10Kohm
10Kohm
75000hm

18Kohm’

30Kohm
10Kohm
10Kohm
20Kohm
10Kohm

560hm

mTmTTmTMTmTmTmTTmmTmTIMTmMTTMTT

TEX

TOS
NEC
NEC
NEC
NEC

HIT
NEC
NEC

NEC
NEC
NEC
NEC
HIT
HIT
NEC
NEC
TOS

KMY
KHy
KMY
KMY
KMY
KMY
KMY
KMY
KMY
KMY

KMY
KMY
KMY
KMY
KMY
KMY
KMY
KMY
KMY

VD DVIDXDDDDI VDD DI DD DT DDV DV II VDD DD D DD DD DD D DD DD DDV ID IV IDDVOVDDDD DDV IV TV VVDDXSVT T
o

DEF-A

Resistors

RMCL/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMCL/10
*
RMCI/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
»
RMC1/10
RMC1/10
RMC1/10
RMCi/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
*
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RiMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RtC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMC1/10
RMCL1/10
RMC1/10
RMC1/10
RMCL/10
RMC1/10
RMC1/10
RMCI/10
RMC1/10
RMC1/10
RMC1/10

MODULE

15000hm
20Kohm
33Kohm
51Kohm
100Kohm
10000hmn
4700hm
20000hm
10Kohm
20Kohm
10Kohm
56ohm
15000hm
20Kohm

33Kohm
S1Kohm
100Kohm
10000hm
4700hm
10Kohm
20Kohm
10Kohm

S6ohm
15000hm
20Kohm
33Kohm
S1Kohm
100Kohm
10000hm
20000hm
4700hm
75000hm
30Kohm
82Kohm
24Kohm
47000hm
20Kohm
18Kohm
82Kohm
24Kohm
47000hm
20Kohm
18Kohm
33ohm

30Kohm
30Kohm
24Kohm
330Kohm
30Kohm
30Kohm
30Kohm
100Kohm
100Kohm
100Kohm
100Kohm
100Kohm
100Kohm
30Kohm
22Kohm
430Kohm
30Kohm
30Kohm
30Kohm
30Kohm
1000hm
15000hm
56000hm
30Kohm
10Kohm
10Kohm
20Kohm
20Kohm
20Kohm
39Kohm
39Kohm
39Kohm
36000hm
51000hm
15Kohm
10Kohm
10Kohm
20Kohm
20Kohm
20Kohm
30Kohm
13000hm
13Kohm
43000hm
10Kohm
10Kohm
39Kohm
39Kohm
39Kohm
75Kohm
75Kohm
75Kohm
75Kohm
75Kohm
75Kkohm
75Kohm
75Kohm
75Kohm
75Kohm

mmmmmmEmmmaTmY
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KMY
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KMY
KMY
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KMY
KMY
KMY

Resistors

Ri28 RICL/ 10
R129 RUC1710
R130 RMC1/10
R131 RMC1/10
R132 RUC1/10
R133 RMC1/10
R134 RMCI/10
R135 RMC1/10
R136 RMCI/10
R137 RMC1/10
R138 RMC1/10
R139 RMC1/10
R140 RMC1/10
R141 RMC1/10
R142 RMC1/10
R143 RMC1/10
R144 RMC1/10
R145 RMC1/10
R146 RMC1/10
R147 RMC1/10
R148 RMC1/10
R149 RMC1/10
R150 RMC1/10
R151 RMC1/10
R152 RMC1/10
R153 »

R154 RMC1/10
R155 RMC1/10
R156 RMC1/10
R157 RMC1/10
R158 RMC1/10
R159 RMC1/10
R160 RMC1/10
RI61 RMC1/10
R162 RMC1/10
R163 RMC1/10
R164 RMC1/10
R165 RMC1/10
R166 RMC1/10
R167 RMC1/10
R168 RMC1/10
R169 RMC1/10
R170 RMC1/10
R171 RMC1/10
R172 RMC1/10
R173 RMC1/10
R174 RMC1/10
R175 RMCI1/10
R176 RMC1/10
R177 RMC1/10
R178 RMC1/10
R179 RMC1/10
R180 RMC1/10
R181 RMCL/10
R182 RMC1/10
R183 RMC1/10
Ri184 RMC1/10
R185 RMC1/10
R186 RMC1/10
R187 RMC1/10
R188 RMC1/10
R189 RMC1/10
R190 RMC1/10
R191 RMC1/10
R19Z RMC1/10
R193 RMC1/10
R194 RMC1/10
R195 RMC1/10
R196 RMC1/10
R197 RMC1/10
R198 RMC1/10
R199 RMC1/10
R200 RMC1/10
R201 RMC1/10
R202 RMC1/10
R205 RMC1/10
R231 RMC1/10
R232 RMC1/10
R233 RMC1/10
R234 RMC1/10
R235 RMC1/10
R237 RMC1/10
R238 RMC1/10
R239 RMC1/10
R240 RMC1/10
R241 RMC1/10
R243 RMC1/10
R244 RMCI/10
R245 RMC1/10
R247 RMC1/10
R248 RMC1/10
R249 RMC1/10
R250 RMC1/10
R251 RMC1/10
R252 RMC1/10
R253 RMC1/10
R254 *

R255 RMC1/10
R256 RMC1/10
R257 RMC1/10
R258 RMC1/10
R259 RMC1/10
R264 RMC1/10
R267 RMC1/10
R269 RMC1/10

75Kohm
75Kohm
13Kohm
13Kohm
13Kohm
13Kohm
13Kohm
13Kohm
43Kohm
S1Kohm
43Kohm
51Kohm
43Kohm
S1Kohm
75Kohm
75Kohm
75Kohm
15Kohm
51000hm
7SKohm
75Kohm
75Kohm
75Kohm
75Kohm
75Kohm

1 0Kohm
75Kohm
75Kohm
75Kohm
30Kohm
30Kohm
30Kohm
68kohm
68kohm
68kohm
1000hm
24000hm
62000hm
62000hm
82000hm
56000hm
30000hm
30000hm
51Kohm
82kohm
220Kohm
51Kohm
62000hm
39000hm
150Kohm
18ohm
30000hm
24000hm
3000hm
51Kohm
82kohm
220Kohm
S51Kohm
62000hm
30000hm
18ohm
24000hm
3000hm
S51Kohm
82kohm
220Kohm
51Kohm
62000hm
39000hm
150Kohm
30000hm
18ohm
24000hm
3000hm
30Kohm
30Kohm
20Kohm
30Kohm
10000hm
30Kohm
20Kohm
30Kohm
10Kohm
16000hm
10000hm
30Kohm
20Kohm
30Kohm
10Kohm
33000hm
15000hm
15000hm
82000hm
51000hm
39Kohm

91000hm
13000hm
100Kohm
12Kohm
100Kohm
10000hm
18Kohm
20Kohm
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DEF-A MODULE

Resistlors Variable Resistors Capacitors

R270 RUCIZ10 15Kohm F KMy VK 82 RJ-4W  100Kohm il Clog LMATHIOUICA MO

R271 RMC1/10  10Kohm F KMY VR 83  POT1102-1-503 MUR c101 UMATH3RIUCA NC

R272 RMC1/10 20Kohm F KY VR 84 RJ-4W  S000hm [SEN c102 UMA 1 H3R3MCA NC

R273 RMC1/10  15Kohm F KMY VR 85 RJ-4W 100Kohm CPI. C103 501N2003-472K1 NCC

R274 RMC1/10  10Kohm F KMY VR 92 RJ-4W  SOKohm CPI. Clo4 CIM32WSR104M25\ 1 KYC

R275 RMC1/10 20Kohm F KMY VR 93 RJ-4W  50Kohm CPL. c105 UMA1V100MCA NC1

R276 RMC1/10 15Kohm F KMY VR 94 RJ-4W  S5UKohm CPL clo8 CM21WSR223M25VI KYC

R277 RUCI/10  10Kohm F KIY VR 95 RJ-4W 10000hm CPL c109 UMA1V220MCA NCI

R278 RMC1/10  2000hm F KMY VR 96 RJ-4W  20Kohm CPL. cl1o CM2 1 WSR223M25VDC KYC

R285 RMCIZ10 10000hm F KMY VR 97 RJ-4W  20Kohm CPL. Ciil UMA | V220MCA NCI

R286 RMC1/10 10000hm F KMY VR 98 RJ-4W  20Kohm CPL. cli2 CM21WSR223M25VDC KYC

R287 RMC1/10 10000hm F KMY Cl13 UMA1C100MCA NC1

ssgé I:M(.l/lo 39000hm F KMY Cl14 m:a)ﬁ]gé:ﬁg: z::

2 . Cl15 1 ;
gggg 5MLI/I0 330Kohm F KMY Capacitors c121 CM21W5R223M25VDC zzg
o ’ 3M25VDC

R299 RMC1/10 SlKohm F KMY c 1 UMA1C470LCA NCI E:§§ ﬁﬂﬁ}?i?ﬁﬁéﬁ s NC1

R300 RMC1/10 1SKohm F KMY [ CM21CHI01J25VDC KYC C141 CM21CH120425VDC KYC

R301 RMCI/10  20Kohm F KMY c 3 UMAOJ 10 1MCA NCI c142 CM21CH330425VDC IKE

R351 RMC1/10 10Kohm F KMY cC 4 CI-IZIW5R223M25VD(.: I\:Y(‘ Cc143 CM21CH331J25VDC KYC
c 5 CM32WSR104M25VDC KYC Cl44 CM21CH331J25VDC KYC
C 7 iMnoJd7ouc NCI e Omlaia0daevoe KYC

. CM21CH220J: C

Variable Resistors c 8 501N2003-472K1 NCC 2::3 CM21CH220J25VDC KYC
c 9 #CM21WSR223M25VD( KYC C148 CM21CH220J25VDC KYC

VR 1 RJ-4W 50000hm CPL C 10 UI4A0J220MCA NC1 c149 CM21WSR223425VDC KYC

VR 2 RJ-4uW  10Kohm CPL Cc13 CM21CH471J25VDC KYC C150 CM21W5R223M25VDC KYC

VR 3 RJ-4W  S5000hm CPL C 14 CM21CH102J25VDC KYC

VR 4 RJ-4V  100Kohm CPL C 15 CM32WSR104M25VDC KYC

VR 5 RJ-4W 100Kohm CPL. C 16 CM2 1 WSR223M25VDC KYC

VR 6 POTI102P-1-502 MUR Cc 17 UMAOJ470MCA NCI Induc tance Coiles

VR 7 RJ-4¥  10Kohm CPL Cc 18 2681.3502-224M NCC

VR 8 RJ-4W  5000hm CcPL C 19 CS06E0J470M1 NEC L1 ST-202246A IKE

VR 9 RJ-4W 100Kohm CPL C 20 UMAQJ470MCA NCI L 2 ST-202311A 1IKE

VR 10 RJ-4W 100Kohm CPL c 21 UMAOJ470MCA NCI L 3 FS10125-5624 TDK

VR Il POT1102P-1-502 MUR C 22 CM32WSR104M25VDC KYC L 4 FS10125-562J TDK

VR 12 RJ-4W  10Kohm CPL c 23 CM21WSR223M25VDC KYC L 5 FS10125-562J TDK

VR 13 RJ-4W  5000hm CPL. C 24 CM32WSR104M25VDC KYC L 6 ST-202246A IKE

VR 14 RJ-4W 100Kohm CPL C 25 CM21WSR223M25VDC KYC L 7 ST-202246A 1KE

VR IS RJ-4W 100Kohm CPL C 26 UMAOJ470MCA NCI1

VR 16  POT1102P-1-502 MUR C 27 268L3502-224M4 NCC

VR 17 RJ-4U 100Kohm CPL C 28 CS06E0J470M1 NEC

VR 18 RJ-4W  10Kohm CPL C 29 UMAOJ470MCA NCI1 Connectors

VR 19 RJ-4W 100Kohm CPL. C 30 UMAQJ470MCA NC1

VR 20 RJ-4¥W  10Kohm CPL C 31 CM32WSR104M25VDC KYC CN 1 PS-20PE-D4L11-PNI JAE

VR 21  RJ-4W 100Kohm CPL . c 32 CM32W5R104M25VDC KYC CN 2  PS-30PE-DIITI-PNI JAE

VR 22 RJ-4W 100Kohm CPL Cc 33 CM21WSR223M25VDC KYC CN 3 MuP2P-1B NBA

VR 23 RJ-4W 100Kohm CPL C 34 1MAOJ470MCA NCI

VR 24 RJ-4V 100Kohm CPL C 35 268L3502-224M NCC

VR 25 RJ-4W 100Kohm CPL. C 36 CS06E0J470M1 NEC

VR 26 RJ-4U 100Kohm CPL C 37 UMAOJ470MCA NC1 Swilehes

VR 27 RJ-4W  S50Kohm CPL C 38 UMAOJ 470MCA NCI

VR 28 RJ-4W 100Kohm CPL C 39 CM32W5R104M25VDC KYC S 1 SM-03201-02 NAK

VR 29 RJ-4W  100Kohm CPL C 40 C1421W5R223M25VDC KYC s 2 514-03201-02 NAK

VR 30 RJ-4W 100Kohm CPL C 41 UMA1C470MCA NCI s 3 R-7019 TKO

VR 31 RJ-4W  100Kohm CPL C 42 CM21WSR223M25VDC KYC S 4 S-03201-02 NAK

VR 32 RJ-4W 100Kohm CPL C 43 UMAOJ470MCA NCI s s SM-03§01~0; NAK

VR 33 RJ-4W 100Kohm CPL C 44 CM21WSR223M25VDC KYC =

VR 34 RJ-4VW 10Kohm CPL ¢ 45 UMAOJ101MCA NCI

VR 35  RJ-4W 100Kohm CPL C 16 CM32WSR104M25VDC KYC

VR 36 RJ-4W 100Kohm CPL C 47 CM21W5R223M25VDC KYC Transformer s

VR 37  RJ-4W 100Kohm CPL C 48 CM21CH331J25VDC KYC

VR 38 RJ-4W  S50Kohm CPL C 49 UMAOJ220MCA NCI T 1 ST-203046 1KE

VR 39 RJ-4W  20Kohm CPL C 50 CM32WS5R104M25VDC KYC T o2 ST-2028458 IKE

VR 40 RJ-4W 100Kohm CPL C 51 UMA1C470MCA NCI T 3 ST-203046 1KE

VR 41 RJ-4U 100Kohm CPL C 52 UMAOJ470MCA NCI T o4 ST-2028458 1KE

VR 42 RJ-4W 100Kohm CPL C 53 CM21WSR223M25VDC KYC T s ST-203046 IKE

VR 43  RJ-4W 100Kohm CPL. C 54  CM32W5R104M25VDC KYC T 6  ST-202845B IKE

VR 44  RJ-4W 100Kohm CPL C 55 UMAOJ220MCA NC1

VR 45 RJ-4W 100Kohm CPL C 56 UMAOJ220MCA NCI

VR 46 RJ-4W 100Kohm CPL C 57 UMAOJ220MCA NCI

VR 47 RJ-4U 100Kohm CPL C 58 UMAOJ220MCA NCI

VR 48 RJ-4V 100Kohm CPL C 59 UMAQJ220MCA NC1

VR 49  RJ-4W 100Kohm CPL C 60 UMAOJ220MCA NC1

VR 50 RJ-4W 100Kohm CPL C 61 UMAOJ 10 1MCA NC1

VR 51 RJ-4W 100Kohm CPL C 62 UMA1C470MCA NCI

VR 52 RJ-4V 100Kohm CPL C 63 UMA1A330MCA NCI

VR 53 RJ-4W 100Kohm CPL C 64 268L1602-335!1 NC(

VR 54 RJ-4W 100Kohm CPL C 65 UMAOJ101MCA NCI

VR 55 RJ-4W 100Kohm CPL. C 66 UMAOJ1011CA NC

VR 56  RJ-4W 100Kohm CPL ¢ 67 UMAOJ220MCA NCI

VR 57 RJ-4W 100Kohm CPL C 68 UMAOJ470MCA NI

VR 58  RJ-4W 200Kohm CPL c 70 CM21W5R223M25\ D0 KYC

VR 59  RJ-4W 200Kohm CPL c 71 * KYC

VR 60 RJ-4W 200Kohm cPL c 72 * KYC

VR 61 RJ-4W  50Kohm CPL c 73 UMAOJ220MCA NCI

VR 62 RJ-4W  50Kohm CPL. C 74 UMAO.J470MCA NC1

VR 63 RJ-4W  S50Kohm CPL C 76 * KY(

VR G4 RJ-4W 100Kohm CPL C 77 * RYC

VR 65 RJ-4W 100Kohm CPL C 18 UMAOJ 10 1HICA NCI

VR 66 RJ-4W 100Kohm CPL. Cc 79 UMAO.) 220MCA NCI

VR 67 RJ-4W  100Kohm CcPL C 80 UMAOJ470MCA NCI

VR 68 RJ-4W 100Kohm CPL C 82 CM21W5R223M25VDC KYC

VR 69 RJ-4W 100Kohm CPL C 83 * KYC

VR 70 RJ-4W 100Kohm CPL C 84 UMA1C470MCA NCI

VR 71  RJ-4W 100Kohm CPL C 85 » KYC

VR 72 RJ-4W 100Kohm CPL C 87 CH2LWSR223M25VD( KYC

VR 73 RJ-4W 100Kohm CPL c 91 CM21CH471J25VDC KY(

VR 74 RJ-4W 100Kohm CPL. Cc 92 SM100VB3R3 (M) NCH

VR 75 RJ-4W 100Kohm CPL C 93 UMA1C100MCA NCI

VR 76  RJ-4W 50000hm CPL. C 94 » ) KYC

VR 77 POT1102-1-503 MUR Cc 95 UMATH100MCA NCI

VR 78 RJ-4W  5000hm CPL C 96 UMA1H100MCA ) NCI

VR 79 RJ-4W 100Kohm CPL c 97 CM2 1 WSR223M25VDC KYC

VR 80  POT1102-1-503 MUR C 98 UMA1C470MCA NCI

VR 81 RJ-4W  5000hm CcPL Cc 99 UMA1H100MCA NCI



Transist

Resistor

R341
R302
R303
R304
R385
R306
R307
R308
R389
R310
R311
R312
R313
R314
R315
R316
R317
R318
R319
R320
R321
R322
R323
R324
R325
R326
R327

Variable

VR102
VR103
VR104
VR185
VR106
VRIB7
VR108
VR109
VR110
VRI11
VR112
VRI13

ors

25A812-M6,7
2SA812-M6.7
25C1623-L6.7
2SA1338-06,7
25A812-M6,7
25C3368-N16,17
25C2873-0
25A812-M6.,7
25A812-M6.7
25C1623-L6.7
25A1330-06.7
25A812-M6,7
25C3368-N16.17
25C2873-0
25A812-M6,7
25A812-M6,7
25C1623-L6,7
25A13368-06,7
25A812-M6.7
25C3368-N16,17
25C2873-0
25A812-M6.7

152838-A6
152838-A6
RD22MB

RD2214B

1528.38-A6
152838-A6
152838-A6
152838-A6

N

RUCLI/18 680B80hm
RMC1/18 820800hm
RMC1/10 36000hm
RMC1/18 33800hm
RMC1/18  30Kohm
*

RMC1/1@ 15880hm
RMC1/10 82000hm
RMC1/1@8  18Kohm
RMC1/18 150@0hm
RMC1/10 Sl@dohm
RMC1/Z10  38Kohm
*RMC1/714 JpP
RMC1/10  38Kohm
RMC1/10 16@Kkohm
RMC1/18  1080hm
RMC1/10 68800hm
RMC1/710 82880hm
RMC1/18 36080hm
RMC1/710 338@0hm
RMC1/18  38Kohm
*

RUCI/108 15080hm
RMC1/10 82800hm
RMCI/18  18Kohm
RUC1/1@ 156@0hm
RMC1/1@8 S51080hm
RMC1/18 38Kohm
*RMC1/18  JP
RMC1/18  38Kohm
RC1/18 188Kohm
RMC1/10 1800hm
RMC1/10 66800hm
RMC1/10 82800hm
RMC1/10 368080hm
RUUCI/18 33880hm
RMC1/18  38Kohm
*

RMCL/10 15000hm
RMC1/10 82800hm
RMC1/10  18Kohm
RMC1/10 158000hm
RMC1/1@ 51@@¢ohm
RMC1/18  38Kohm
»*RMC1/10 JP
RMCi1/1@ 36Kohm
RMC1/18 188Kohm
RMCi/18 1000hm
RMC1/18 47800hm
RMC1/18  15Kohm

Resistors

RJ-4W  58800hm
RJ-4W 58800hm
RJ-4W 18Kohm
RJ-4W  28Kohm
RJ-4W 50000hm
RJ-4W 58800hm
RJ-4V 18Kohm
RJ-4W  208Kohm
RJ-4W  50800hm
RJ-4W S50000hm
RJ-4vw 1@Kohm
RJ-4W  2@8Kohm

mmTmmT mmmmmTmTTm
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268L.1602-105M

»*
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CH2IW5R223M25VDC

268L1682-105M

»*
#CM21CH4R7C25VDU

CM21CH120J25VDC

CM21WSR223M25VDC

268L.1602-105M
*

#CM21 CH4R7C25VDC

CM21CHI20425VDC
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KYC
NCC

KYC
KYC
RYC
NCC
RYC
RYC
RYC
NCC
KYC
KYC

MAC
MAC

MAC



Fig. 6-2-a

(ROTA)

VR21,22,23

VR28,29,30
(L/R TRAP)

V.PEAK
VR31,32,33
(T/B TRAP)
VR35,36,37 VRTY
(iipen (LR 'PIN) (k.V.LIN)
(WHT H. SAW) VR40,41,42 VRS2
(T/B PIN) (G.V.LIN)
VR85
P13 (B.V.LIN)
() P14
VR38
(T/B PIN OFF SET-1)
VR39
(T/B PIN OFF SET-2)
(L/R PIN OFE SET)
(TRAP OFF SET)
SHADE
TPT . s1
O Y 52
‘ } TP4 BIAS ON
e8 QOres Om LIGHT
™o VRI3 TR VR3
(B.L.LIN) (c.L.Liny(RLLIN) VK78
(R.HELGHT)
O O O VR77
(R.V.CENT)
(B.WLDTH) (G.WIDTH) (R.WIDTH)
TP18
VR81
TP16 (G.HEIGHT)
TP17
VR84
VR83 (B.HEIGHT)
(B.V.CENT)
VR14 VR9 VR4 TP29
(B SKEW) (G SKEW) (R SKEW)
VR8O
TP1
4 O (G.V.CENT)
VRIS VR10 VRS VR92
(B.H.BOW) (G.H.BOW) (R.H.BOW) (R FOCUS)
VR93
(G Focus)
VR94
(B FOCUS)
VRI6 VRI1 VR6 P25 O 1924 -~ TP1Y
(B.H.CENT) (G.H.CENT) (R.H.CENT) O P22
o)
VR12 VR7 VR2 TP23 | TP27 TP28
(B.H.LIN) (G.H.LIN) (R.H.LIN) TP26 VR95
(-45V SET)
EAN
OO OO OO
VR103 VR104 VR105
VR98 VRI02 R BEAM R FOCUS R _BEAM
(B.R.LIN) (G.R.LIN) (R.R.LIN) R ABC GAIN CLIP TRACK
™2 P15
O VRI06  VR107 VRI08 VR109
P20 G ABC G BEAM G FOCUS G BEAM
VR76 GAIN CLIP TRACK SET
VRL (TOTAL HEIGHT) O
(TOTAL WIDTH)
S5 S4
ON oN
BEAM ABC VR110  VRLLL VR112 VR113
B ABC B BEAM B FOCUS G BEAM
GAIN CLIP TRACK SET

DEFLECTION-A
Controls




Fig. 6-2-b

R.H.0OIL G.H.COIL B.H.COIL
R.H.CENT
Bz B.H. CENT
- - - - = - ' @ - - - - - - - -
— T o B2 B N AL37BD A5 vm7 VR18 VK19 VR20 BIAS TICRT
) ™1 A h lgzvp-,, A h l PP P4 87v-p p-p H.PEAK V.PEAK  V.PEAK CONNE CTO R
+9.6V O DC-3.8V TS5 PH.ASE WIDTH PHASE WIDTH / Y
¢ : DC-3.8V DC-3.8V %, %, _ _
® ©— Con +9.6V 0—*@; SN
+4.8V VR3 _ ' —r H&Eﬁu( V. PEAK -t
R.LEFT B.LEFT Trl4,15 rns 17 SHADE A4
G.LEFT
H.LIN H.LIN BLK SHADING Wp- TP6 0.9Vp-p —O CaM B
H.LIN Y P-p - b
D mwerter| [ E.F BDEF ] | CEOE " c n GO M . n GEOME CONTROL e N ©— "—© J\J\_nc+5_ v OFFJoN
L Tr1 Tr2,3 Tré R. Ic3 v wIDTH. BN 1C5 N WIDTH i 3 H.SAWH.PARA V.S V.RARA | H.P VP | BLK SET
Ly WIDTH VR6 S G.H. LIN 13 VR11 G, BN B.H.LIN T3 VR6 — R ] 1 1] ] ' i‘f AMP o,
“H.SAWTOOTH WIDTH R.H.LIN -H. AP -H. AVP -H. — .
ALS GEN ) o Bl R.H.CENT vRS ot H.CENT VR10 ap " 1. CENT VRIS vRa3[ [VRa6| [vRao| [wrsz|-[vRss™ vmss| | vRé1 IC16 SHADE
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SECTION 6.3  PRE-AMP MODULE

PREAMPLIFIER module amplifies weak signals from the image tube.
Signal current from the image tube is amplified by the negative feedback amplifier

employing a low-noise FET for the first-stage. Its output level is 0.44 Vp-p when the
signal current from the image tube is 0.22uA.

Vout = Isjq * (R1 + R2)

[Adjustment]

(1) Response

Frame the camera on a modulation pattern. Measure a response of 5MHz with 0.5MHz,

100% (0.44 Vp-p) observed at the input TP (TP1) of the PROC module on an oscillo-
scope.

a. Adjust the BEAM FOCUS control on the DEF
_______ module for maximum DOM (Depth of modul-

\ tion) at 5MHz, for each channel (VR92,
I 93, 94).

s b. Turn the HF control VR4 until modulation
________ 4 in 5MHz region matches that of the image
tube.

(2) Streaking

Frame the camera on a window pattern (GAMMA: ON).  Turn the LF control VR3, MF-1
control VR2 and MF-2 control VR5 until no white or black streakings are noted on
the picture and waveform monitors when camera output is set to 100%.

Almost the MF-1
same shaped
MF-2
LF

~

~--

White streaking Normal Black streaking

(3) CAL Level

@ Adjust the CAL control VR6 only for the G channel video level of 0.44 Vp-p at
TP-1 of the PROC module.(Check the CAL output on pulse modules should be 5Vp-p)

@ Levels in the R and B channels are different because respective image tubes

vary in sensitivity. Frame the camera on the grey scale chart and set the
levels of R and B after G channel Tevel.

* After the adjustment of R, G, G white balance by framing the camera on a
grey scale chart, set the CAL levels in the R and B channels (VR6) so that
the output levels in R, G and B channels are equal to each other.



PRE AMP MODULE

Inteyrated Circits

1C 1 TL-862CPS TEX

Transistors

TR 1 2SK316-PIK MAT
TR 2 NTM39086-Y25 NEC
TR 3  NTM3906-Y25 NEC
TR 4 NTM3904-B25 NEC
TR 5  25K372-BL TOS
TR 6 25A1213-0 TOS
TR 7  NTM3984-B25 NEC
Diodes

b 1 152838-A6 NEC

Resistors

R 1 SN14K2B IMohm F KOA
R 2 SN14K2B IMohm F KOA
R 3 RMC1/1@ 1v880hm F KMY
R 4 RMC1/18 4300hm F KMY
R 5 RMC1/18 910ohm F KMY
R 6 RMC1/18 278@8ohm F KMY
R 7 RMC1/10 18Kohm F KMY
R 8 RMC1/18 18Kohm F KMY
R 9 RMC1/18 39o0hm F KMY
R 10 RMC1/18 24800hm F KMY
R 11 RMC1/18 38Kohm F KMY
R 12 RMC1/18 338Kohm F KMY
R 13 RMC1/18  750hm F KMY
R 14 RMC1/186  39ohm F KMY
R 15 RMC1/18 75880hm F KMY
R 16 RMC1/18 6200hm F KMY
R 17 RMC1/18 4700hm F KMY
R 18 RMC1/10 396@ohm F KMY
R 19 RMC1/18 11Kohm F KMY
R 28 RMC1/10 18Kohm F KMY
R 21 RMC1/10 12Kohm F KMY
R 22 RMC1/1@ 18Kohm F KMY
R 23 RMC1/18 498@8ohm F KMY
R 24 RMC1/18 47@80hm F KMY
R 25 RMC1/18  12Kohm F KMY
R 26 RMC1/18 18Kohm F KMY
R 27 RMC1/18 18Kohm F KMY
R 28 RMCt/18 10Kohm F KMY
Variable Resistors

VR 1 RJ-4w 5d880hm CPI.
VR 2 RJ-4w 288080hm CPL.
VR 3 RJ-4W 500Kohm CPL.
VR 4 RJ-4W 16000hm CPL
VR 5 RJ-4W 100K@hm CPL.
VR 6 RJ-4Ww 58Kohm CPL
VR 7 RJ-4V 58800hm CPL
Capacitors

c 1 UMA1C478MCA NCI
c 2 CM21CH470J25VLC KYC
Cc 3 CM21CH4708J25VDC KYC
C 4 CM21CH220425VDC KYC
C 5 CM21CH182J25VDC KYC
C 6 CM21W5R223M25VDL KYC
c 7 UMA1C478MCA NCI
Cc 8 CM21W5R223M25VD( KYC
c 9 UMABJ1081MCA NCI
C 18 UMABJ220MCA NCI
C 11 UMABJ228MCA NCI
c 12 CM21CH828J25VDC KYC
Inductance Coiles

L1 TPB206-101K TDK
L 2 TPA286-181K TDK

Connectors

CN 1 PS-18PA-D4LT1- Al JAE



Fig. 6-3-a
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Fig. 6-3-b
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Fig. 6-3-c
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B SIDE

A side : Discrete parts is attached on the A side of the module.

B side : Only chip parts is attached on the Bside of the module.

PRE-AMP
Parts Layout



Fig.

6-3-d
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SECTION 6.4  PROCESS(R,G,B) MODULE

PROCESS module amplifies and forms the video signal from PRE-AMPLIFIER modules.
Its consists of three blocks: FRONT AMPLIFIER comprising black level stabilizer cir-
cuit, Gain control and flare correction circuit, and MIDDLE AMPLIFIER comprising
pedestal control and gamma circuit, and END AMPLIFIER comprising video matrix, DTL

edge mix circuit, black clip circuit and white clip circuit.

(1)

FRONT AMPLIFIER

@

N ]

Since R, G and B signal levels from the PREAMPLIFIER module differ from each
other due to difference in sensitivity of the image tube, Tr2, Tr3 and Tr4
make them equal (0.56 Vp-p at TP2).

BLACK

['o S— +9.4V
SHADE Trl
= 2
Tré TP2
0.44Vp-p O— 4 m‘ i)
0.22~0. 32 Tr2 Tr3 1C2 0.56 Vp-p
0.14‘“0.22 VR]_ = @ . AA
] R10
R12 " “a
W 1Cl
" .E i \%
-4.4V

Tr2, Tr3 and Tr4 compose a non-inverting amplifier, which has amplification
of almost (R12+R10)/R12. Trl is a white 1imit transistor that sets a high-
1imit Tevel to 600%. This is because the highlight compression function is
operated without any white Timit. Black shading is corrected by mixing its
signal with video input signal.

Gain control consists of IC3 and Tr7 to Tr9. The amplification may be con-

sidered V =R41/R28. Level are increased up by changing a resistance value

out
of R28, and its control is covered by Tr5 and Tr6.
Trb : +12dB
Tr5, Tr6: +24dB

Note: +24dB gain up is effected when Tr5 and Tr6 are controlled, at the same
time.

White shading is corrected by applying its signal to modulation input of IC3.

Flare circuit consists of IC4-b. Flare is such that pedestal Tlevels of R
and G rise with an increase of light and the picture becomes tinted. This
results largely from the image tube. An integration circuit of IC4-b,C and
R detects the value over the entire picture to correct pedestal level.



(2) MIDDLE AMPLIFIER

@ Pedestal control varies clamp potential of clamp circuit (IC8, Trl15) in Video
amplifier which is front stage of Gamma circuit . The pedestal of each chan-
nel and master pedestal are determined in this circuit.

C) Gamma circuit consists of IC10 and Tri6, Trl7.
Gamma curve is formed by the four broken 1ine
approximation system as shown in right-hand
figure.

The GAMMA CORRECTED and LIN signals are mixed with each other by VR7. The
mixing ratio of the GAMMA CORRECTED and LIN signals changes with VR7 adjust-

/11N

MIN (1.0) SET (0.45)
(LIN signal) (GAMMA SET signal) (GAMMA CORRECTED signal)

(3) END AMPLIFIER

() Video matrix circuit consists of Tr19, Tr20 and Tr21.
The R-G control: VR11 in R-PROC module
The G-B control: VR11 in G-PROC module
The B-G control: VR11 in B-PROC module

For R-channel video matrix circuit, the balanced R and G video signals are
mixed by VR11, the difference is 0 and the R video signal is not affected at
all. A correction signal appears if a difference is noted between the R and
G video signals as shown below.

R -G
+ = _\—/_
(R-G difference signal)
Hence R + (R-G), and the R video signal corrected by R-G is as shown below.

R+(R-G) R OUT

=

=

Note : The final R signal output is positive.



@ DIL edge mix is performed through Video amplifier comprising Tr23, Tr24 and
Tr25.

® Black clip and Blanker are performed by IC12 and IC13-a, and white clip is
performed by Tr28 and Tr29.

[Adjustment]

(1)

GAIN
C) Turn on the CAL switch at the front of the PULSE module.

@ Monitoring levels at TP2, through the oscilloscope, adjust the CAL levels to
0.56 Vp-p with the GAIN-1

Note:  PREAMPLIFIER module output has 0.44 Vp-p in the G channel, while levels
in the R and B channels change with sensitivity of the image tube.

Therefore when the output Tevel is 0.44 Vp-p in the G channel with the
grey scale chart, adjust the control VR1 in R-PROC and B PROC so that
the R and B output levels at TP2 become 0.56 Vp-p.

® After finishing above item @, verify that CAL signal is 0.52 Vp-p monitoring
waveforms at TP3, through the oscilloscope.

SHADE BAL (WHITE SHADING)

@ Turn the GAIN control VR1 at the front of this module to MIN.

C) Monitoring R, G and B signal waveforms on the waveform monitor, adjust the
SHADE BAL control VR2 until H/V PARABOLA and sawtooth signals do not appear.

—=> _J | | L

PEDESTAL PEDESTAL

FLARE OFFSET

Set the GAIN control VR1 at the front of this unit to MIN.
Set the FLARE control VR3 at the front of this module to MIN.
Monitor the waveformat TP3 on the oscillpscope.

Turn on the FLARE switch at the front of the HLC module.

©® 00 0

Adjust the OFFSET control VR4 until no step is seen during the blanking and
video periods monitoring waveform at TP3 with the FLARE controls VR3 at the
front of this module turned MAX to MIN alternately

GAIN-2 SET

@ Check for 0.5Vp-p at TP4 (CAL signal). DC +3V

@ Adjust the Tevel to 1.3 Vp-p at TP5 with L.3vp-p
with the R GAIN control VR5.



(5) GAMMA BALANCE

@D Monitor R,G and B video signal levels at TP1 to TP3 at the front of the ENC
module using the oscilloscope.
@ set the GAMMA control VR7 at the front
of the PROC module to the position shown
in the right-hand illustration. <::>
(GAMMA % 0.45 point) RT
() Adjust R, G and B pedestal levels to 1% with the PEDESTAL control VR6 at the
front of this module.
@ Adjust the levels to 0.7 Vp-p at TP1 to TP3 on the ENC module with GAMMA BAL-
ANCE control VR8.
R | TP1
G | TP2 | ENC module | VRS
B | TP3
(6) GAIN-3
@ Turn on the CAL switch at the front of the PULSE module.
C) Adjust pedestal levels in the R, G and B channels to 7.5% on the waveform moni-
tor using the controls at the front of the PROC module.
@ Turn the GAMMA control VR7 at the front of the PROC module to MIN.
@ Monitoring levels at TP1 to TP3 at the front of the ENC module on the oscil-

Toscope, adjust VR12 until CAL levels excluding pedestal level reach 0.7 Vp-p.

R
ENC

G VR12 0.7vp-p
TP1,2,3 . 7 s

(7) MATRIX-BAL

@
@

®

Set the pedestal level of R, G and B to 5%.

Adjust the MATRIX BLK BAL control VR10 until the pedestal level does not vary
with the MATRIX control (at the front of PROC unit) adjusted between MAX and
MIN alternately.

Turn on the CAL switch on the PULSE module.
Monitor the R, G and B video signals at TP1 in the ENC module on an oscillo-
scope.



(® Check to ensure that the R, G and B video signals match each other in level.

C) Adjust the MATRIX WHT BAL control VR9 until the level in the R channel does
not vary with the MATRIX control VR11 on the R-PROC module adjusted between
MAX and MIN alternately (the matrix of the R-PROC module becomes R-G, the

same procedure will be adjusted to G-PROC and B-PROC module).

R MAX o
ENC No variation

G VR11 [ VR9 shall be noted.
TP1,2,3

B MIN

(8) WHITE CLIP
Turn off the CAL switch on the PULSE module.
Turn off the AUTO KNEE switch on the HLC module (to give MAN KNEE).

© O

Televise the grey scale. Open the lens iris until video levels of 120% or
more can be obtained.

®

Adjust the WHT CLIP control (VR9, VRIO and VR11)in the HLC module until the
R, G and B video signals are clipped at 110% on the waveform monitor.

(® Check to ensure that no subcarrier is present on the ENC OUT signal in the
white clip area.
R VR9
G | WFM | VR0 lez
B VR11

Lt:o control VR in the HLC module

(9) MATRIX (factory set standard)
(D set each MATRIX control to the following position.

R-G G-B B-G
(Rch) (Gch) (Bch)
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Integrated Circurty

OP-87bi’s
uPbd¥53BG
MC1595L
TL-862CPS
uPD4853BG
uP(4558G2
TL.-862CPS
0oP-87DPS
uPD4053BG
ST-203435
0P-87DPS
ST-203448
TC50HAPOF

Transistors

25A812-M6.,7
25C1623-L6,7
25C1623-1.6.7
25C1623-1L6.7
25K321-P
2SK321-P
25C1623-16,7
25C1623-1.6,7
25C1623-1.6.7
2SA1213-0
25C2873-0
NTM3906-Y25
NTM3906-Y25
25A812-M6,7
25K94-X4
25A812-M6,7
25A812-M6,7
25C1623-L6,7
25C1623-L6,7
25C1623-L6,7
25C1623-L6,7
25A812-M6,7
25C1623-L6,7
25C1623-1.6.7
25C1623-1L6,7
2SK94-X4
2SA812-M6,7
25A812-M6.7
25C1623-L6,7
25K94-X4

Reststors

RMCL/108 75000hm
RMC1/718 18800hm
RMC1/18  15Kohm
RMC1/18 560080hm
RMC1/18 18dohm
RMC1/18 38Kohm
RMC1/10  38Kohm
RMC1/18 24000hm
RMC1/180 18Kohm
RMC1/10 338@0hm
RMC1/18  18Kohm
RMC1/10 18000hm
RMC1/18 51800hm
RMC1/18 18800hm
RMC1/10 18800hm
RMC1/18 15800hm
RMC1/10 20Kohm
RMC1/18 24@800hm
RMC1/18 1800hm
RMC1/18 36880hm
RMC1/18 518dohm
RMC1/10 228Kohm
RMC1/10 228Kohm
RMC1/18 33Kohm
RMC1/10 24800hm
RMCi/10 228080hm
RMC1/18 27800hm
RMC1/10 36800hm
RMC1/1@ 118@00hm
RMC1/18 82@0ohm
RMCl/18 2800hm
RMC1/18 39800hm
RMC1/18 33800hm
RMC1/18 24Kohm
RMC1/10 38800hm
RMC1/10 820@80hm
RMC1/18 18Kohm
RMC1/18 18800hm
RMC1/18 10Kohm
RMC1/10 38000hm
RMC1/10 30880hm
RMC1/18 828@00hm
RMC1/18 51880hm
RMC1/18 18@0ohm
RMC1/18 51800hm
RMC1/18 2800hm
RMC1/18 S18080hm
RMC1/18  68ohm
RMC1/10 30Kohm
RMC1/18 10080hm
RMC1/10 108@0hm
RMC1/18 1088Kohm
RMC1/18 208@80hm
RMC1/18 108880hm
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PROCESS (R,G,B) MODULE

Resistors

R 55 RICL/Z710 s8Kohm F
R 56 RMC1/718  t1Kohm F
R 57 RMC1/18  12Kohm F
R 58 RMC1/18 62000bm F
R 59 RMC1/10 30800bm F
R 60 RMC1/18  4700hm F
R 61 RMC1/18 39680hm F
R 62 RMC1/1@ 11Kohm F
R 63 RMC1/18 18Kohm F
R 64 RMC1/18  12Kohm F
R 65 RMC1/18 18Kohm F
R 66 RMC1/18 39000hm F
R 67 RMC1/10  4780hm F
R 68 RMC1/10 12Kohm F
R 69 RMC1/18  18Kohm F
R 70 RMC1/19 18Kohm F
R 71 RMC1/18  18Kohm F
R 72 RMC1/10 10000hm F
R 73 RMC1/10 18800hm F
R 74 RMC1/18 27800hm F
R 75 RMC1/18  18Kohm F
R <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>