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Cintel Millennium II Telecine Operations Manual 
 

1.0 Conformity and Warnings: 

1.1 EC Declaration of Conformity. 
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1.2 FCC Part 15 Class A Declaration of Conformity 
This equipment has been tested and found to comply with the limits for a Class A 
digital device pursuant to part 15 of the FCC rules. 
 
These limits are designed to provide reasonable protection against harmful 
interference when the equipment is operated in a commercial environment. 
This equipment generates, uses, and can radiate radio frequency energy and, if not 
installed and used in accordance with the instruction manual, may cause harmful 
interference to radio communications. 
 
Operation of this equipment in a residential area is likely to cause harmful 
interference, in which case the user will be required to correct the interference at their 
own expense. 
 

1.3 WARNINGS 
Electrical supplies in excess of 50 (fifty) volts are potentially hazardous or lethal, 
supplies of up to 30KV exist within the Millennium II Telecine. The Telecine must only 
be operated with all doors and coverings in place. 
 
All access doors and coverings that are secured with key operated locks must only 
be removed by qualified and approved service personnel for maintenance purposes. 
The Millennium II Telecine is designed to be operated with the film transport door 
closed. A safety interlock switch forces the Telecine to reduce the shuttle speed 
when the doors are opened. 
 
DO NOT OVERIDE, MODIFY OR ALTER THE OPERATION OF TH IS SWITCH. 
 
This switch is fitted for safety purposes and should only be overridden by a Cintel 
International approved Engineer. 
Always select LOAD to inhibit film drive before touching any part of the film transport 
mechanism. (See 3.3. Lacing the Film) 

1.4 Protection against Electrostatic Discharge 
Electrostatic discharge (ESD) can degrade or destroy electronic devices during 
shipping, handling, installation and general operational procedures. Such devices 
and the items, of which they are component parts, are referred to as ESD-sensitive 
parts. A majority of ESD failures can be attributed to a charge delivered to an ESD-
sensitive part by a human being, very often a small level of charge such as is 
accumulated in normal circumstances can cause damage. Cintel International Ltd 
has implemented procedures to protect electronic devices during the manufacture, 
assembly, test, shipment and installation of its products. 
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1) Environmental 
Relative Humidity: High humidity environments permit static charges to dissipate 
more effectively, for example- a person walking across a carpeted floor accumulates 
up to 10 times greater electrostatic voltage at 40% relative humidity than at 70-90% 
and up to 30 times greater on a vinyl floor. This does not mean that high humidity is 
safe as the level of charge can still exceed the susceptibility of many devices. 
2) Work surfaces 
Surfaces covered with common vinyl plastics are the most common source of static 
electricity and should be avoided. A discharge path, which will ground both the 
surface and personnel handling ESD-sensitive parts, should be used. 
 
3) Static generators 
Items made from plastics, vinyl and Styrofoam etc are static generators and should 
be removed from the vicinity. 
 
4) Personal static 
Touching a grounded metal surface immediately before handling ESD-sensitive parts 
should discharge personal static. 
Note: In areas where only low voltages are present we would advise that service 
personnel use an earthed wrist band/kit 
WARNING: 
DO NOT WEAR YOUR WRIST STRAP AND EARTH YOURSELF THROUGH THE 
TELECINE WHEN THE TELECINE IS SWITCHED ON. 
 
5) Handling ESD-sensitive parts 
Handling should be kept to an absolute minimum. Any parts removed from the 
equipment should be placed immediately in static shielded/conductive packaging. 

1.5 CRT 
CRTs are extremely safe devices when handled in accordance with the manufacturer 
recommendations. Misuse and bad handling may result in implosion. 
The centre pin of the high voltage in-line connector can retain a hazardous level of 
electrical charge. Always wear safety glasses when handling the CRT. 

1.6 Environment. 
Performance will be within the specified limits when the Telecine is operated in a 
dust-free atmosphere with an ambient temperature between 10°C and 28°C. 
The recommended operating temperature range is between 20 to 25°C. 
The temperature and supply voltages of circuit boards in the scan and video racks 
are monitored. If the reported readings exceed preset thresholds, 45C and 5% 
respectively, the software will warn the user by displaying a warning symbol on any 
of the menus in the Local Control Panel. 
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2.0 Overview of the Cintel Millennium II Telecine: 

2.1 Cintel Millennium II Telecine Standard Features  
 
Light source - Brimar HiWhite phosphor CRT 
Film formats - 16mm, Super 16mm, 35mm, super 35mm 
Custom designed large 
Aperture telecentric lenses 

- A series of large aperture telecentric lenses, 16mm, 
35mm 

Beam splitter - Prism and dichroic colour separator 
Optical detectors - Custom photomultipliers 
Analogue to digital - Four times oversampled, gamma pre corrected 
Native scanning format - As output format (up to 4096 x 4096) 
Effects - Zoom, rotate, size, pan and scan effects as 

standard 
Transfer rate All current broadcast standards in real time. 2K data 

at 15 fps 
Colour correction Primary colour corrector providing gamma, gain, and 

lift control as well as linear, log, and gamma masking. 
Secondary colour corrector providing six selectable 
vectors 

Output - Serial outputs conforming to SMPTE-292M and  
SMPTE-259M. See 2.2.Television and data 
standards currently supported 

Film transport - Active gate with integral dual sprocket area friction 
drive incorporating Airgate film support 

Scratch concealment - Y-Front optical diffuse light collection 
Anti aliasing - SCAN'dAL elliptical spot technology 
Colour depth - 16 bit 2x oversampled until the end of the primary  

colour channel. The secondary colour channel is  
16 bit with no oversampling. 

Burn/grain correction - TWiGi colour system 

 



Cintel MMII Operations Manual V22 Page 9 20/08/2008 

2.2 Television and Data standards currently support ed 
 
Output Video Standards 
 
Standard Definition 
525 59.94 Hz 
625 50Hz 
 
High Definition Serial Digital 
1080 2:1 interlaced 59.94 Hz 1080 progressive 24p 
1080 2:1 interlaced 60 Hz 1080 progressive 25p 
1080 2:1 interlaced 50 Hz 1080 progressive 30 
1080 VistaVision 59.94Hz 1080 progressive 29.97 
720 progressive 59.94 Hz 1080 progressive 29.97SF 
720 progressive 60 Hz 1080 progressive 30SF 
1080 progressive 23.98SF 
1080 progressive 24SF 
1080 progressive 25SF 
 
 
Output Video Formats 
 
Analogue 
User selection of a full bandwidth RGB or YUV analogue output for all standard 
definition and high definition video standards. Ideal for local waveform and picture 
monitoring purposes. 
 
Digital 
Standard Definition 
Serial Digital Interface and user selection between 4:2:2, 4:4:4 and 8:4:4 
High Definition 
Serial Digital Interface and user selection between 22:11:11 and 22:22:22 
 
2.2.3. Output Data Standards 
2K 2048 x 1556 interlaced 29.97 Hz 
 
2.2.4. Data Resolutions 
2K 2048 x 1556 
4K 4096 x 3112 
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2.3 System Overview 
The following overview accompanies Figure 1 , the block diagram of signal paths in 
the Millennium II Telecine. 
 
ADC 
Four times oversampled video and burn correction signals. These are quarter-band 
filtered and decimated by a factor of 2. Correction signals are received from the 
shading board and used to control the gain of the burn signal path. The video signal 
is then divided by the burn signal to eradicate any burn/shading errors. 
The two times oversampled video output is then transferred to the Primary Colour 
Channel board. 
 
Primary Colour Channel 
Two times oversampled video is received from the ADC board. Linear masking is 
applied to the video signal, lift control is then added, and the signal is converted to 
logarithmic form. Logarithmic masking, along with gain and gamma correction, is 
then applied. The signal is then converted back to linear form, followed by post-log 
linear masking. The signal is then half-band filtered and transferred to Secondary 
Colour Correction. 
 
Aperture Corrector and SCC 
Full bandwidth RGB video is received from the Primary Colour Channel and applied 
to separate Red, Green and Blue vertical and horizontal, aperture correctors. These 
outputs are correction signals, which are then passed through individual coring and 
high/low boost stages. The outputs are then mixed with luminance to provide the 
luminance/chrominance control. The original video signal is then combined with the 
signals and passed into the Secondary Colour Correction (SCC), which is physically 
located on the same board. 
 
The SCC initially converts the RGB input signals from the aperture corrector into 
Hue, Saturation and Luminance. The main saturation control is then applied to the 
saturation signal. The six SCC stages operate in parallel and derive correction 
signals based upon the incoming hue. These correction signals are then applied to 
the hue, saturation and luminance signals in proportions controlled from the desk. 
Finally the hue, saturation and luminance signals are converted back to RGB before 
being transferred to the Frame Store. 
 
Frame Store 
The Frame Store acts as a converting buffer between the stream of images scanned 
from the film and the requirements of the chosen output format. 
It provides frame rate conversion; image flip; (limited) de-rotate; over-size preview; 
Data tiling and interlaced, or progressive, output. 
 
Other facilities include Freeze; single-step; engineering test patterns. 
This board also acts as the main source of timing signals within the system, and 
provides for sequence locking and locking to external syncs. 
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Output 
Provides digital outputs conforming to SMPTE-292M and SMPTE-259M for high 
definition, and standard definition, video standards. Also provides a full bandwidth 
RGB or YUV analogue output. 
 
Scan Amps 
Two boards, each with two amplifiers. The deflection coils in the CRT are in parallel, 
so the amps X1 and X2 drive the X coil. The amps Y1 and Y2 drive the Y coil. 
 
Astigmator and Focus Modulation Amplifiers 
Three amplifiers on one board. Two Astigmator amplifiers, Astig X and Astig Y, 
amplify any SCAN'dAL settings that have been selected. The Focus Modulation 
amplifier drives the focus modulation coil in the CRT, ensuring an even focus across 
the entire CRT raster. 
 
Scan Generator 
Responsible for generating all scanning signals. The scan generator transfers the 
line and frame sawteeth to the Scan amplifiers and controls the SCAN'dAL 
Astigmator and Focus Modulation settings. Also controls all CRT related coils and 
generates zoom, rotate, pan and scan effects. 
 
Shading board 
Digital correction to enable the user to adjust for any shading errors. Correction is 
implemented in real time, by selecting specific areas of the picture that need 
attention. This information is then stored for each gate, and also for different film 
formats, for example 35mm Negative, 35mm Positive, etc. 
 
Servo 
Three amplifiers, (Capstan amp and two Spooling amps), on one board. META-
Speed servo piggybacked onto servo amplifiers. Servo control is the same as any 
other META-Speed servo. 
 
Figure 1 System Overview Block Diagram. 
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2.4 Major assemblies 
 
2.4.1 Brimar HiWhite Tube (CRT) 
The Cintel Millennium II Telecine has a CRT for high-resolution film scanning. 
As the heart of any flying spot scanner, the Brimar HiWhite CRT sits behind the film 
and scans a raster that dictates the quality of the eventual output resolution. 
The CRT glassware and the coil package are designed to be easily separated to 
make the exchange of CRT glassware a simple process. 
 
 
Faceplate 
Illuminating a phosphor coating on the inner surface of the faceplate forms the scan 
raster 
The Brimar HiWhite CRT has a faceplate curved to match the curvature of the film 
path to ensure constant focus across the film frame. As the faceplate is rectangular, 
rather than round, the scan raster can cover more of the active area without being 
clipped at the corners. This leads to more evenly distributed phosphor burn and 
longer life of the CRT. 
 
Phosphor 
The Brimar HiWhite CRT uses a mixture of two phosphors to achieve an overall 
spectrum that is closely matched to the film dyes. The phosphor has an exceptionally 
fine grain that, with the TWiGi burn correction system, ensures a clean, silky smooth 
appearance continuously. Brimar’s phosphor has been tuned to give minimal 
afterglow that, in combination with active afterglow correction, gives hugely increased 
bandwidth and resolution. This prevents the smearing and loss of detail normally 
associated with bright phosphors. 
 
Coil 
The coil package incorporates components provided by Syntronic for use with the 
Millennium II scanning electronics to ensure precision control of the scanning beam. 
The package contains a focus coil, a deflection coil, X and Y astigmatism coils, and a 
beam centring coil. 
 

 
Figure 2. The Brimar HiWhite Tube Package 
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2.5 Cintel Lens Series 
The gate lens must efficiently focus the CRT light on the film. Design factors control 
the resolution, chromatic aberrations or colour fringing, depth of field, uniformity of 
frame illumination, and overall throughput of light. 
A lens for the 35-mm film format, with double frame height that can accommodate 
VistaVision (8-perf 35mm), was designed and fabricated for the Millennium II 
Telecine. 
 
The 35-mm lens, shown in Figure 3 , is a telecentric, 10-element apochromat lens 
having a focal length of 80 mm, operating at a magnification of –0.25, and optimised 
for the specific faceplate and skidplate curvatures. The spectral response of the lens 
is significantly broader than conventional Telecine lenses to better match the film and 
CRT spectrums. Resolution of the 35-mm lens is excellent over the entire film frame. 
 

 
Figure 3. Cutaway drawing of 35-mm lens 
 
Figure 4  shows the image of a standard 35mm D.E.L. resolution film frame located 
at the equivalent of the CRT position. The image was captured with a colour CCD 
camera through the 35-mm lens for this test only. Normally the CRT raster is the 
object of the lens, the film in the gate is the focal target. Since the lens magnification 
is –0.25, the 600 TV lines shown in the test represent the equivalent of 2400 TV lines 
at the film surface due to the small size of the test target. The actual CRT raster is 
much larger than this 35mm film frame. It is evident that the contrast is high and the 
chromatic correction is excellent. 
 

 
Figure 4. Resolution test for 35-mm lens. 600 figures correspond to 2400 TV lines. 
 
 
 
 



Cintel MMII Operations Manual V22 Page 14 20/08/2008 

The lens is large (70-mm diameter and 115-mm length) when compared to 
conventional Telecine lenses due to its near-telecentric attribute. A telecentric lens 
has its exiting cones of light incident upon the film at near-normal angle-of-incidence 
over the entire film format. 
The behaviour of the 35-mm lens can be seen in Figure 5 . Compare this to the 
rather steep angles of regular lenses as outer portions of the film are illuminated. 
 
In contrast, Cintel decided to utilise a telecentric lens to: 
•minimise colour errors due to widely varying incidence angles on the film, 
•dramatically reduce optically induced shading of conventional Telecine lenses, 
•maximise light coupling with the Y-Front, 
•and enhance scratch mitigation. 
 
An equivalent lens for scanning 16mm film has also been developed and a lens for 
70mm film is in development. 
 

 
Figure 5. Light paths through 35-mm lens telecentric lens. Light enters on left and 
exits on right. 
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2.6 The Y-Front Cellbox Technology 
Careful design of the light path after the film gate is essential to maintain an efficient 
throughput of light to the sensors, to minimise the visibility of refraction distortions 
caused by base scratches, film grain edges, and the matte surface of the film itself. 
All these irregularities in the film cause a certain amount of light scatter. If the 
scattered light is not collimated back in to the path and gets lost, those surface 
imperfections will be detected as dark lines or texture by the light sensors. 
To minimise these refraction artefacts Cintel have designed a new optical sensing 
assembly that has a very wide acceptance window and optically folds the refracted 
light back in to the sensing path. The refracted light then adds with the direct light to 
cancel any losses due to surface imperfections. 
Cintel chose Photomultiplier sensing devices rather than using solid state sensors for 
several reasons: 
 
Dynamic range of PECs is still unmatched by silicon. 
The improved CRT and optical design has permitted sufficient light to overcome dark 
current noise and random quantum effects in the PECs. 
The large surface area of a PEC allows for easy gathering of both refracted and 
direct light from the film surface (essential for scratch and surface texture 
minimisation). 
Low capacitance of PEC elements allows for very wide bandwidth without 
compensation in the preamplifiers. 
The light sensor assembly has been nicknamed “Y-Front” due to its function dictated 
shape resembling an upside down letter Y. The design goal was to make the light 
path as short, simple, and efficient as possible. 
There are no folded optics (other than dichroic beam splitters). Dimensions are 
designed for equal transit times from the film to each sensor (for Red, Green, and 
Blue light).  
See Figure 6. 
 

 
Figure 6. Simplified schematic representation of the Y-Front light path. 
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2.7 Options available 
Optional film gates 

•Combination 65 and 70mm film gate 
•Super 8 film gate 
•35mm pin registration 

Optional Data Standards 
•Output Data over 2048 X 2048 and up to 4096 X 4096 
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3.0 Controller Connections:  

 

3.1  daVinci 2K  

AUX 
POWER

R

G

BB

G

R

B

G

R

B

G

R

HIGH 
VOLTAGE

SCAN RK1

SCAN RK2

PORT1

PORT2

Y-
FRONT

BURN

TEST
1

TEST
2

SHAD  
BURN   VID

R G B R G BE

OUTPUT1

VIDEO RACK 
300-233

COMM1

COMM2

VGA

RS422:2

KBD

RS422:1
AUD 
CTL

AUD 
LMP

GPI I/P

ANA O/PANA I/P R
H
D

R
V
D

W
H
D

W
V
D

B
&
B

S
E
Q

O
P
D

OUTPUT2

(BNC) WVD

MM Mode “Sizing” (RS422) OEM connection port F

MM Mode “Transport” (RS422) OEM connection port G

 (BNC) OPD



Cintel MMII Operations Manual V22 Page 18 20/08/2008 

4.0 Operating Procedures: 
 

4.1 Powering on the Cintel Millennium II 
 
Power on the Equipment Rack  by turning the power switch located on the front of 
the Edward unit. 
Press the power button on the touch screen monitor. When the Front Panel  is 
displayed the system can be accessed. 
 

 
Press the EHT button on the left of the screen to power on the HiWhite Tube  (CRT). 
(Shown as Off) It will take 20 seconds (approx.) for light to emit from the CRT. 
When the EHT is ready the Telecine will be out of focus , press the Focus button on 
the Front Panel. See User, Focus 
 
For further details about using the Front Panel see Millennium II Front Panel  
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4.2 Before Lacing the Film 
Before the film is laced the film transport path, which includes rollers, PTR rollers, 
skidplate lands, guides and capstan, should be checked for signs of emulsion 
deposits, splicing tape deposits, and or other foreign bodies. 
 

 
Cleaning the Particle Transfer Rollers 
The PTRs should be cleaned before each job using a damp, lint free, cloth. 

•Wash PTRs in cold water with mild dish detergent, at a rate of 2-4 drops per 
litre  of water. 
•Use slightly more dish detergent if using hard water. 
•Allow the PTRs to dry thoroughly before re installation. 
•If cleaned properly, PTRs should roll off one another when stuck together. 
•PTRs that stick together without falling off must be washed again in cold 
water and mild dish detergent. 
 
•Do not use dishwasher detergent! 
•Do not use hot water as it can cause PTRs to become very sticky and cause 
excessive adhesion and potential damage to the film. 
•Do not use packaging, or other tapes, to clean a PTR after it has been 
washed! Packaging tape will transfer some of its adhesives to the PTR and 
cause excessive adhesion of the film to the PTR, resulting in damage to the 
film. 
 

Apply a small amount of grease to the roller shafts before replacing the rollers. 
Failure to do this could result in the rollers binding to the shafts, which would lead to 
damage of the compliance arm assembly. 
 
To order replacement PTRs, see 7.3 Ordering Consumables. 
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4.3 Lacing the film for A wind 
 
1.  Remove Hold Down  (film reel retainer) from the left back plate by depressing 

the red button whilst pulling. 
2.  Place the reel of film on the back plate with the path of the film facing to the 

left and coming from the top of the film reel. 
3.  Replace the Hold Down , flat side down for 35mm. 

Ensure the Hold Down is located correctly by checking that the red button is 
fully extended. 

4.  Press the red Load  button, located on the deck base plate, to de-activate the 
film brake. 

5.  Pass the film over roller 1, located to the left of left-hand back plate. 
6.  Pass the film under roller 2, over PTR 3, under PTR 4 and over roller 5. 
7.  Pass the film under roller 6 and 7, and over the sprockets in the film gate. 
8.  Continue loading the film over the film gate drive capstan, under roller 8 and 
9. 
9.  The path of the film continues over roller 10, under roller 14 and over roller 
15. 
10.  The film is then wound on to the right-hand back plate. 
 
N.B It is optional to wind the film under PTR 12 and over PTR 13 before passing the 
film under roller 14. 
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4.4 Lacing for B Wind 
 

 
 
 

4.5 Lacing for Test Loop 
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4.6 How to Rack a Film 
Load film (see 3.1.2. Lacing the Film) 
Press the red Load button, located on the deck base plate, to take the spooling 
brakes off. 
Move the film through the gate, by manually turning the stainless steel flywheel at the 
centre of the right hand side coder housing on the front of the gate, until the image is 
visually framed correctly. 
Press Load again to apply the brake. 
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4.7 Millennium II Front Panel 

The Millennium II Front Panel user interface presents the operator with facilities to 
select the most frequent or essential, controls of the Telecine via a touch sensitive 
screen. 
The controls may also be operated by the supplied keyboard or mouse. 
 
Test - invokes the base Cintel test pattern 
EHT - Activates the HiWhite Tube. The button changes to 

the image shown when fully activated 
Focus - Enables electrical focus of the CRT to be switched 

either full focus or defocus 
Detail - Aperture detail setting to aid the operator when 

focusing the machine, whether optical or electrical 
focus is being adjusted. 

Desk - Switches access of the control panel. Options change  
each time the button is selected 
Desk – colourist desk interfaces with Telecine 
Local – operator access to any page on the control 
panel 
Remote – Control is taken from elsewhere 

Calibrate - Sets the RGB PEC levels to the gate loaded. Should 
be performed daily 

AutoShade - Balances the effective light on the film frame. Should 
be performed daily 

Format and Speed - Select television output format required from a choice 
of up to 6 formats See Engineering, Output Format      
shortcut 

Film Transport Controls - Wind the film forward or backwards. These buttons 
will not be available if film is not loaded 
 . 

Selecting the Cintel Millennium II Telecine in the centre of the screen can access 
more technical and detailed. 
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4.8 Local Control Panel 
 
Overview 
The Local Control Panel is a touch sensitive screen. At the top of the screen the 
toolbar displays the version of Cintel software loaded and the name of the Telecine. 
Menu buttons across the top of each page are used to navigate the controls. 
Touching the small triangles at either end of the track will operate the slider controls.  
The value of zero in the centre of the track generally corresponds to off. A negative 
control value will generally make a control do the inverse of the positive value. 
The value increments one step at a time, or by touching the track anywhere causes 
the value to increment by the number of steps that have been pre-set in the Scale 
multiple set-up. 
 
In Local mode the controls are used to set up the default, or baseline, parameters 
and settings that the control desk uses. Most of the controls are duplicated on the 
desk and can be used when the system is in Remote mode. 
 
The controls may also be operated by the keyboard or mouse. 
Keyboard commands 
Tab     Select control 
Space bar      Operate control 
Left & right arrows    Move slider (slow) 
Ctrl + Left & right arrows   Move slider (fast, scale multiple) 
Delete     Zero slider 
Home     Minimum setting 
End    Maximum setting 
F1 Set scale multiple* 
F2 Modulation controls* 
 
*These controls are mainly for diagnostic use. 
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4.9 Main Menu 
 

 
 
Controls the most frequently adjusted parameters. Allows access to all the menus for 
more detailed control options. 
 
Status Line  – normally displays the date and time, with the current menu name. 
When the central server reports an error the status line displays the appropriate error 
message. The error can also be viewed on the System Log Viewer. 
 
Circuit Board Warning  – displayed when the temperature and supply voltages of 
circuit boards in the scan and video racks exceed preset thresholds, 45C and 5% 
respectively. The software will warn the user by displaying this warning symbol. See 
System Environment. 
 
Lift master - Controls lift in all channels simultaneously according 

to the luminance equation 
Lift R-Y - Controls lift for red – luminance channel according to  

the luminance equation 
Lift B-Y - Controls lift for blue – luminance channel according to   

the luminance equation 
Colour Process Mode - Selects film type 
PEC Master - Adjusts PEC HT voltage 
PEC R-Y & PEC B-Y - Adjusts colour balance by changing the PEC voltages 
License days remaining - Once this value reaches ZERO the machine will  

require a NEW license to regain its operational status 
. 
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4.10 Main User Menu 
 

 
 
Focus - CRT electrical focus control, maximum when set to 32767 

and minimum when set to -32768 
Scandal - Adjusts the SCAN’dAL function, i.e. the spot shape, from  

round when set to –32768 and to maximum elliptical spot 
when set to 32767 

De Flicker - Reduces the amount of vertical aperture correction to reduce  
interlace flicker especially when in Standard definition formats 

Aperture Detail - Usually used as an engineering function to view peak focus 
Audio - Switches on the audio lamp supply (magnetic: not 

implemented) 
Clear desk 
settings    

- Resets any offsets applied to the local GUI above the saved 
default settings 

Exorcise - Removes some detail in chroma to give a video look to the  
image 
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4.11 Scan Effect Menu 
 

 
 
 
Gives the user control of scan raster shape and placement on the CRT 
 
Zoom - Increase, or decrease, size of the raster, causing the zoom in 

and out effect on the image 
X and Y Amplitude - Increase, or decrease, size of the raster vertically or 

horizontally, causing a stretch or squash effect of the image 
X and Y shift - Moves the raster causing the image to move vertically or  

Horizontally 
Scan effect preset - Sets the raster to the required aspect ratio 

16:9 – default HD setting 
4:3  - default SD setting 
Anamorphic – default CinemaScope setting 

Rotate - Rotates the raster on the CRT causing the image to rotate 
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4.12 Flip Menu (Store and Scans) 
 

 
 
Store Effects - Controls picture flip and rotate functions in 90-degree increments 

at the frame store stage. This is preferable to performing these 
effects in the scan system. (See ScanEffects) 

X Flip - Image appears to be laterally inverted 
Y Flip - Image appears to be inverted 
Freeze - Digital freeze frame, image is ‘frozen’ on screen 
Scan Effects - Controls the flip and rotate functions in 90 degree increments at  

The scan stage. When performed at scan stage they may result in a 
small scan patch that may burn the CRT therefore decreasing the 
life of the CRT, or a large scan patch that cannot be viewed in its 
entirety during run mode. It is preferable to perform these effects in 
the frame store where they have no effect on the size of the scan 
patch. 

X & Y Flip - Changes the CRT raster to opposite direction 
X Flip image appears to be laterally inverted 
Y Flip image appears to be inverted 

Rotate - Rotates the raster on the CRT causing the image to rotate 90  
degrees clockwise Image before any effects. The effect of X Flip on  
the original image 
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4.13 Blanking Menu 
 

 
 
 
Parameters to define the size of the image on the picture monitor. ‘Blanks’ sections 
of the monitor not required. 
 
 
Blanking Width & Height - Reduces, or increases, the width and height of 

the image section to be ‘blanked’ 
Blanking Horizontal & Vertical 
 

- Shift-Position blanked image horizontally or 
vertically. 
- Blanking Presets–Define a particular size of 
image for certain film formats 
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4.14 Gain/Gamma Control Menu (Colour) 
 

 
 
 
Controls Gain, and Gamma, as three components, Y, red-Y and blue-Y according to 
the luminance equation. 
 
Gain Master - Controls gain in all channels simultaneously 
Gain R Y - Controls gain for red - luminance channel 
Gain B Y - Controls gain for blue - luminance channel 
Gamma Master - Controls gamma in all channels simultaneously 
Gamma R Y - Controls gamma for red - luminance channel 
Gamma B Y - Controls gamma for blue - luminance channel 
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4.15 Compression Control Menu 
 

 
 
 
Controls white compression as three components, Y, red-Y and blue-Y according to 
the luminance equation. 
 
White/Black Compress Master - Controls the White/Black Compression in all 

channel simultaneously 
White/Black Compress R Y       - Controls the White/Black Compression for red –  

luminance channel 
White/Black Compress B Y       - Controls the White/Black Compression for blue –  

 luminance channel 
Saturation - Decrease, increase saturation of image 
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4.16 Linear Mask Control Main Menu 
 

 
 
 
 
 
Allows linear control of primary colour correction and masking in the red and green 
channels. The controls affect the intermixing between the different colour channels. 
 
Mask Lin R>r - Controls linear masking for red in the red channel 
Mask Lin G>r - Controls linear masking for green in the red channel 
Mask Lin B>r - Controls linear masking for blue in the red channel 
Mask Lin R>g - Controls linear masking for red in the green channel 
Mask Lin G>g - Controls linear masking for green in the green channel 
Mask Lin B>g - Controls linear masking for blue in the green channel 
Mask Linear Preset    - Preset linear masking controls for all colour channels, 

including zero linear masking. 
 
 
 
 



Cintel MMII Operations Manual V22 Page 33 20/08/2008 

4.17 Blue Linear Mask Menu 
 

 
 
Allows linear primary colour correction and masking in the Blue channel. 
 
Mask Lin R>b - Controls linear masking for red in the blue channel 
Mask Lin G>b - Controls linear masking for green in the blue channel 
Mask Lin B>b - Controls linear masking for blue in the blue channel 
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4.18 Log Mask Main Menu 
 

 
 
Allows logarithmic control of primary colour correction and masking in the red and 
green channels. 
 
The controls affect the intermixing between the different channels. 
 
Mask Log R>r     - Controls logarithmic masking for red in the red channel 
Mask Log G>r      - Controls logarithmic masking for green in the red channel 
Mask Log B>r      - Controls logarithmic masking for blue in the red channel 
Mask Log R>g     - Controls logarithmic masking for red in the green channel 
Mask Log G>g     - Controls logarithmic masking for green in the green channel 
Mask Log B>g     - Controls logarithmic masking for blue in the green channel 
Mask Log Preset - Preset logarithmic masking controls for all colour channels, 

including zero logarithmic masking. 
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4.19 Blue Log Mask Menu 
 

 
 
Logarithmic control of Blue channel primary correction and masking. 
 
Mask Log R>b - Controls logarithmic masking for red in the blue channel 
Mask Log G>b - Controls logarithmic masking for green in the blue channel 
Mask Log B>b - Controls logarithmic masking for blue in the blue channel 
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4.20 Colour Mask Menu 
 

 
 
Can provide a number of preset colour masks corresponding to the film selected. 
Each colour mask defines 18 values, one for each of the linear and logarithmic mask 
controls. Mask zero is equivalent to off.  
A set of internal presets provides the basic masks, but adding new mask definitions 
to the colourmask file can extend these. 
 
Off - No pre defined colour masking 
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4.21 Aperture Correction Menu 
 

 
 
Luma Amplitude / Chroma Amplitude – These controls set the amount of 

sharpening or bluring of the image. The 
image sharpened or positive amplitude 
and blurred for negative amplitude. 
Separate controls are provided for 
luminance and chrominance to allow the 
luminance to be sharpened whilst 
chrominance is softened, to reduce film 
grain effects 

Luma Radius / Chroma Raduis - These controls replace the original fine,  
Medium and course controls. When one 
of  These controls is set to minimum, 
there will be no change on the picture 
output. As the control is increased, the 
effect will be that of fine aperture 
correction being applied. At a maximum 
setting, there will be a ‘course’ change to 
the picture 

Luma High low boost / Chroma high 
low boost 

- Hi/Lo boost is very useful for changing 
the point at which the aperture correction 
is applied between the low light and high 
light levels. This control, when moved 
from 0% (0Hex) to 100% (ffff Hex), 
swings the aperture correction from 
operating in the low light/mid levels to 
mid/high light levels 

Luma Coring / Chroma Coring - Coring is a useful control for minimizing 
/ Reducing the film grain and grain noise 
detail when Aperture Correction is 
applied. 
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4.22 Shading Main Menu - (User) 
 

 
 
Manual real time shading correction. 
Allows individual sawtooth correction of Red, Green and Blue in line and field axes. 
Shading values set in these menus are volatile and will be lost if the Telecine is 
powered off. The settings are adjustable via a remote controller, therefore can be 
saved in a colour correction list.  
Shade Clear  – Red, Green, Blue, All 
 
 

 



Cintel MMII Operations Manual V22 Page 39 20/08/2008 

4.23 Edge Shading Menu (Red)-(User) 
 

 
 
Adjusts Red shading compensation at the edges in two stages. These controls are 
replicated in the Blue and Green edge shading menus. (see below) 
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Edge Shading Menu (Blue)-(User) 
 

 
 
Edge Shading Menu (Green)-(User) 
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4.24 Corner Shading Menu (Red)-(User) 
 

 
 
Adjusts Red corner shading in two stages. Similar controls are available for Green 
and Blue corner shading (see below). 
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Corner Shading Menu (Blue)-(User) 
 

 
 
Corner Shading Menu (Green)-(User) 
 

 



Cintel MMII Operations Manual V22 Page 43 20/08/2008 

4.25 Secondary Colour Correction Menu 
 

 
 
Allows control of Hue, Saturation and Luminance of a specific colour as selected by 
the Ip Hue control. There are a total of six SCC channels, each of which can be 
controlled individually. These channels are grouped in pairs with three stages of 
selectivity, stages 1 and 2 the least selective (90º), stages 5 and 6 the most selective 
(22º). 
The hue control varies the hue for the vector selected with the IP Hue slider. 
The saturation and luminance controls increase, or reduce, the saturation and 
luminance of the vector selected by the IP Hue slider respectively. 
A stage is turned off when the hue, saturation and luminance controls are set to 0. In 
this state the IP Hue control will have no effect. In order to make it easier to set the IP 
Hue control there is an SCC emphasis option (see later) which will highlight the 
selected vector for approx. 1 second after this control is adjusted. 
The saturation control for each stage can increase the saturation even when the 
picture has been fully desaturated with the main saturation control on the 
Compression menu. 
The Ip Hue selection controls for all of the stages uses the unmodified picture as a 
basis for determining the selection point. 
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4.26 Secondary Colour Stage 3 and 4 Menu 
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4.27 Secondary Colour Stage 5 and 6 Menu 
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4.28 SCC Options Menu 
 

 
 
 
Equal Vector Width - Controls whether the secondary colour corrector vectors have 
equal width (in degrees) or vary in width depending upon the vector number (1-6). 
 
SCC Emphasis - Controls whether automatic emphasis/de-emphasis of SCC 

input hue changes takes place. If SCC emphasis is enabled 
changes to SCC input hue cause causes the picture to become 
de-saturated and the selected hue to become more apparent for a 
second or so. When this control is set to “All”, changes to SCC 
input hue will cause all 6 stages to be highlighted. 
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4.29 Transport Menu 
 

 
 
 
Defines the speed at which the film plays according to the Output Format selected, 
measured in Frames Per Second. 
 
Select the required speed from the selection shown. The exact speed can be 
adjusted by using the Up and Down arrows changing the Run Speed displayed. 
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4.30 Perforations Selection Menu 
 

 
 
 
When the lens gate is loaded perforations per frame is set automatically according to 
the gate selected. 
 
This can be manually overridden by selecting from the above menu. 
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4.31 Shuttle Speed Selection Menu 
 

 
 
Sets the speed of shuttling. 
 
-32K is full speed backward subject to MAX shuttle speed set in Metaspeed typically 
120fps for 35mm. 
 
+32K is full speed forward subject to MAX shuttle speed set in Metaspeed typically 
120fps for 35mm. 
 
The Shuttle Speed is reduced when the Perspex doors are opened on the Millennium 
II Telecine for safety reasons. 
 
Shuttle Speed   - 0 no movement 

+1 moves shuttle forward 
-1 moves shuttle in reverse 
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4.32 PinReg 
 

 
 
 
Pin Register DAC - Test purposes ONLY 
Pin Register Mode - Used to enable / disable Pin Reg operation 
Servo Frame Pulse POS - Engineering adjustment volatile value, set by format 

file 
Film Tension Bias - Used to setup a balance between feed and take-up 

spooling motors when reel-to-reel film is laced 
Pin Register Freeze - Enable 

- Stop 
- Freeze(Used to assist with the alignment of active-stop 
positioning, used in conjunction with Metaspeed 
Framing alignment). 
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4.33 MetaData 
 

 
 
 
Preset Timecode – Allows the operator to ‘Preset Timecode’. Selection of the +1 

will increment the current timecode by 1 hour, selection of the 
-1 will decrement the current timecode by 1 hour 

Timecode Entry –  Allows the user to manually enter timecode in the 
HRS:MIN:SEC:Fames format 

Evertz Delay - Head-frame delay (relationship between observed frame in 
vision gate and timecode reader head position in frames 

Frame Count FPS - Selection of 24,25 or 30fps will cause the T/C counter to 
update accordingly 

Database Reset    - Keykode database clear 
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4.34 Format Selection Menu 
 

 
 
Selects output format to be used. Selecting a different format will de-select the 
current format. 
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4.35 Shortcut 
 

 
 
Format Shortcut Menu 
Allows the user to choose Output formats that are frequently used to be selected 
from the Front Panel. A maximum of six can be chosen. 
 
•Selecting the button next to the format will select it, changing the button to green. 
•Selecting a green button will de-select the format 
•If the list is not displayed, select the Setup button 
Selecting this button again will Show Long Names of the formats; selecting again will 
Hide the List. 
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4.36 Data Menu 
 

 
 
Scans film at a higher resolution than normal video or television. Uses a pre-defined 
set-up according to the film format selected. This menu is only valid for HD-output 
data formats. - Selects the mode for data formats e.g. 2k 
 
Setup - displays each corner on the HD monitor, therefore 

data not normally seen with this format of film can be 
seen 

Data Setup/Preview Mode  
Preview - Used to view a portion of an oversized format on a 

HD monitor 
Preview V/H Offset - these controls are only available when in Data 

Preview mode. Selects the offset from top-left of the 
image to view vertically/horizontally 

Data Run/Frame Mode Run  
 

- selects transfer mode for HD2 format (2k scan HD 
out) and is an engineering setting for all other formats 

Frame - engineering setting for all data formats 
Frame Select - selects which data frame to output from within the 

image. 
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4.37 Col Space Menu 
 

 
 
Legalise RGB - Limits colour gamut to legal values 
Standard Def Colour 
equations 

- Allows the user to alternate between SD 
equations (CCIR 601) or HD colour equations 
(Rec. 709) 

Digital Output Sampling - Whether the output is a 4:2:2, 4:4:4 or 8:4:4 link.        
When selecting a high definition output format, 
4:2:2 is selected automatically (8:4:4 is not 
available in high-def) 

Output Channel 1 Rgb - Whether the output is to be set to RGB (1) or 
YUV (0) 

Output Monitor Primary - Whether the output is to be set to RGB or YUV 
or black (Sync Only) Sync Only provides a sync 
signal free of video for connecting downstream 
equipment 

Sync Select - Engineering test facility 
Output Scaling Normal - Gamma settings as set in Gain/Gamma. 

Log – Gamma master set to –ve full scale and r/b-
y set to zero.These settings are the converted to 
logarithmic Output Scaling. Linear - Gamma 
master set to –ve full scale and r/b-y set to zero 
when returning to Normal Output Scaling the 
original saved gamma settings are re-instated 
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4.38 Memories Menu 
 

 
 
Allows loading and saving of memories 
 
The Memories stores the following information; 
PEC Master, PEC R-Y, PEC B-Y, Zoom, Rotate, Pan, Shift, Aspect, FilmType 
 
Memories can be named for easy reference.  
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4.39 Telecine Analysis Film 
 
Initial Flat TAF Settings Guide 
 
Negative TAF (Telecine Analysis Film) 
With negative TAF film loaded, select colour negative on the Desk, or Local Control 
Panel Main Menu. An image will be displayed on the monitor. 
Ensure all differential controls are set to 0, i.e. PEC, Lift, Gamma, and Gain. 
Looking at the RGB on a Waveform monitor, turn up electrical gain until signal 
reaches into electrical white clip. This ensures that the black will be stretched. 
Increase lift until blacks are free of electrical black clip. 
Using Master PEC and differential controls, whilst viewing the black level of RGB 
waveforms, set PEC levels to be balanced and just above PEC black clip. 
Bring electrical gain back out of white clip. Use gain differentials to balance the 
whites. 
Set gamma to desired level. 
These base settings can be saved and recalled on the controller if required. 
 
Print TAF 
With print TAF film loaded, set Colour Process Mode to Print on the Desk, or Local 
Control Panel Main Menu. 
An image will be displayed on the monitor. 
Ensure all differential controls are set to 0, i.e. PEC, Lift, Gamma, and Gain. 
Looking at the RGB on a Waveform monitor, turn electrical gain down until signal is 
sitting well below electrical white clip. 
Using Master PEC and differential controls, whilst viewing the white level of RGB 
waveforms, set PEC levels to just out of PEC clip. This should be visibly below the 
afore mentioned electrical white clip Increase gain to just out of electrical white clip. 
Set lift to just out of electrical black clip Set gamma to desired level. 
These base settings can be saved and recalled on the controller if required. 
 
IP (Inter Positive) TAF 
With IP TAF film loaded, set Colour Process Mode to Inter Positive on the Desk, or 
Local Control Panel Main Menu. An image will be displayed on the monitor. 
Refer to the Print setup guide as above. The lift differentials will require some 
balancing due to the mask characteristics of IP. 
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5.0 Engineering Menus: 
 
 

5.1 Password Menu  
 
 

 
 
 
To gain access to the engineering / setup menus the engineering password must be 
entered. 
 
Please note that any changes made in this area can affect the performance of the 
Telecine, please seek advice from Cintel before entering these menus. 
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5.2 EHT and Heater Control Menu 
 

 
Allows control and monitoring of CRT functions. Controls Scan System Faults 
Tube heater - Switches the CRT filament on. Amps - Indicates a fault in 

the scan system 
Tube EHT - Enables CRT high voltage 
Tube Splatter Scan - Provides a continuously locked picture during all run 

modes (run, shuttle, step) 
Beam current - Continuously variable beam current (0-500µA) 
Scan system status 
 

EHT off (RED = CRT OFF)  
Trip (RED = Scans in protection mode) 
Protect (RED = Fault condition) 
Heater (Red = Heaters OFF) 

Scan System Faults A RED button indicates a fault in the scanning system 
Y / X amp - Power failure or shutdown of X and/or Y amplifier 
Astig Amp - Indicates a fault in the power supply of the Astigmator 

amplifier 
Speed/Map - Indicates a fault in the scan size. (See Trouble Shooting 

Guide) Scan System Status 
Power - Indicates a fault in the power of the scan generator 
Trip - Indicates when the Telecine has a fault and is in trip mode 
Protect - Indicates that an action during operation of the Telecine 

has caused the CRT to be protected. Also indicates a failure 
affecting the CRT 

Heater - Illuminates 20 seconds after heater switches on to show 
the CRT is at operating temperature 

Sleep - Overrides auto sleep allowing the user to put the Telecine 
into sleep mode 
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5.3 Grid Definition Menu 
 

 
 
 
The Grid definition menu is used to activate and control test pattern raster on the 
CRT to facilitate alignment and geometry correction. 
 
Test Grid X & Y start     - Determines the start point (origin) from which the grid is 

drawn 
Test Grid X & Y width   - Adjusts the overall size of the test grid 
Test Grid X & Y 
period 

- Adjusts the distance between adjacent lines in the grid 

Test Grid presets - Loads pre-set test patterns 
Tube test grid - Produces a test grid pattern 
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5.4 Preset Menu 
 

 
 
Clear desk settings - Resets offset applied from the remote desk that 

have retained when the machine is returned to local 
control. 

Load configuration – Loads current data related to engineering alignment 
presets 

Save configuration - Any values changed within the engineering 
environment, including PEC calibration values; will 
overwrite existing setup if SAVE is selected. 

Film Tension Bias - Used to setup a balance between feed and take-up 
spooling motors when reel-to-reel film is laced 

Film Tension - Usually set to ‘0’ but can assist with large film packs 
should the film bias be difficult to set 

Gate Air Pressure - This function is used to help ensure the film is held 
flat across the skidplate assisting with ‘edge to edge’ 
focus 

Save other gate – Indicator 
shows current gate 

- Allows the system to support NON standard gates 
giving  individual enteries (gate 0-3), also displays the 
current system recognized gates; 8, 16, 35 and 
70mm 

Restore factory defaults - Restores ALL menus to their default ‘factory’ 
positions. This button should not be selected unless 
you want to ‘ZERO’ all alignment values, inclusive of 
local user values 
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5.5 Timing Menu 
 

 
 
Sync Reference Delay - Used to remove video lock positioning between internal 

and external sync. 
Burn Timing Red - Adjusted to set correct Red Burn signal timing 
Burn Timing Green - Adjusted to set correct Green Burn signal timing 
Burn Timing Blue - Adjusted to set correct Blue Burn signal timing 
Video Timing Red - Adjusted to set correct Red video signal timing 
Video Timing Green - Adjusted to set correct Green video signal timing 
Video Timing Blue - Adjusted to set correct Blue video signal timing 
Sync Lock - EXTERNAL – Enables locking to external sync when 

activated, displayed Green when selected, FREE RUN 
when deselected. 
- FAST LOCK – Speeds up the synchronization process on 
change of sync or format, but increases sensitivity to noisy 
sync waveforms. This selection is only available when EXT 
SYNC is enabled 
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5.6 Volatile Menu 
 

 
 
Scan Delay - System setting for development use ONLY 
Scan Delay Adjustment - System setting for development use ONLY 
Run Compensation - System setting for development use ONLY 
Servo frame Pulse Pos - System setting for development use ONLY 
Servo frame Pulse Fps - System setting for development use ONLY 
Servo frame Pulse Clk - System setting for development use ONLY 
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5.7 Scan Menu 
 

 
 
X Ref Control - Used to set the scan width 
X Offset Rdac - Used to shift the scan to the correct position 
Y Ref Control - Used to set the amplitude of the Y scan signal, this is to be used 

in-conjunction with the Run Size to ensure NO height change 
between Run-Stop’ image sizes 

Y Offset Rdac - Used to ‘shift the entire scan left to right (viewed on CRT) to 
assist with scan centering 

Run Size - Used in conjunction with Y Ref Control (see above) 
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5.8 Geometry Menu 
 

 
 
The above controls are used to set correct scan geometry for each gate, Utilizing X 
and Y Keystone, Tilt, barrel and Bow effects. 
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5.9 Astig Menu 
 

 
 
 
X/Y Dynamic Astig - Used to set Dynamic Astigmatism, when set correctly both 

horizontal and vertical resolution should ‘track’ when electronic  
focus is adjusted. 

Radial Astig TBLR -  (Top/Bottom/Left/Right) – usually set to maximum 
Radial Astig 45        - Used in-conjunction with DEL alignment chart to verify XY  

peripheral astigmatism 
Astig Wobble - Wobbly – Used to ensure Astig coils are aligned correctly 
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5.10 Focus Mod Menu 
 

 
 
 
Y Focus Offset - Adjusted to ensure equal focus in the top and bottom, 

of the image when the main focus is adjusted 
Y Focus Gain - Adjusted to ensure centre focus reaches a ‘peak’ at 

the same point as the focus in the top and bottom of 
the image (Y axis) 

X Focus Offset - Adjusted to ensure equal focus in the left and right, of 
the image when the main focus is adjusted 

Y Focus Gain    - Adjusted to ensure centre focus reaches a ‘peak’ at 
the same point as the focus in the left and right of the 
image (X axis) 

Focus Mod Amp 
Preemphasis Adjustment 

- Enable – Factory engineering function ONLY, ensure 
it is not selected under normal operation 
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5.11 Linearity Menu 
 

 
 
 
X/Y Linearity - Used in-conjunction with SMPTE 27.2 grid material to ensure  

Both horizontal and vertical linearity is correct 
Xs/Ys Correction - Control to finely adjust NON linear differences in both X and 

Y domain. 
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5.12 Shading Main Menu (Engineering) 
 

 
 
Engineering shading correction. 
Allows individual sawtooth correction of Red, Green and Blue in line and field axes. 
Shading values set in these menus are NON volatile and saved if the Telecine is 
powered off. The settings are adjustable via the local GUI only, therefore can not be 
modified by the colour correction list.  
Shade Clear  – Red, Green, Blue, All 
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5.13 Edge Shading Menu (Red)-(Engineering) 
 

 
 
Adjusts Red shading compensation at the edges in two stages. These controls are 
replicated in the Blue and Green edge shading menus. (See below) 
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Edge Shading Menu (Blue)-(Engineering) 
 

 
 
Edge Shading Menu (Green)-(Engineering) 
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5.14 Corner Shading Menu (Red)-(Engineering) 
 

 
 
Adjusts Red corner shading in two stages. Similar controls are available for Green 
and Blue corner shading (see below). 
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Corner Shading Menu (Blue)-(Engineering) 
 

 
 
Corner Shading Menu (Green)-(Engineering) 
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5.15 Automatic Menu 
 

 
 
Shading Align - Acquire/transfer via engineering menu 
Default Shading File - Loads a factory default setting 
Test Pattern - Loads test pattern into A/D, requires BNC cables to be 

re-routed 
Shade Mode - Auto – Illuminated when shading map is applied to the 

video signal 
- Film Type – Manually applied film type shading, 
applicable for POS, NEG, IP and B/W NEG 

Del Chart - Used to optimize shading registration (Acquire) 
Autoshade create Line - Displays a count in relation to the number of shaded 

lines completed during the autoshade process 
Autoshade Xfer Line    - Displays a count in relation to the stored shading map 
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5.16 Registration Menu 
 

 
 
 
The above ‘offset’ sliders are used to accurately set the geometry/linearity of the 
scan amplifiers during the Cintel factory alignment procedure. 
These sliders are used in-conjunction with the Scan Effects  Rotate and Run Speed 
settings on the same GUI menu. 
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5.17 PEC Menu 
 

 
 
 
RGB PEC Gain - Used to modify the sensitivity of the PEC’s. Test purposes only 
RGB PEC Offset - Modifies the PEC calibration start point (if this control is set 

incorrectly it can damage the pickup cell and its head amplifier 
PEC Master - Adjusts the PEC sensitivity by applying an increased supply 

voltage to the pickup devices 
Use these values - No –  Uses stored alignment values generated from the last 

PEC Alignment. 
- Yes – Uses new values that the engineer has modified using 
the above menu. 
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5.18 PEC Calibrate Menu 
 

 
 
Select Calibrate to set the RGB PEC levels to gate loaded. For correct calibration the 
ambient light level must be as low as possible without compromising safety. 
Beam Current - Controls the beam current and hence the overall light intensity 

from the CRT normally set to 128 
Iteration stages - Sets the maximum amount of loops to find a calibrate solution. If 

the solution is found earlier the iteration will stop 
Axis - The PEC setting is plotted along the X axis against the gain 

(video/burn) on the Y axis. The default setting is linear scaling, 
select either, or both, buttons for logarithmic scaling 

Colour - The three colour components (R/G/B) may be separately 
enabled 

Trace Error - The error terms from the latest calibration run represented as a 
percentage of target gain: Error% = 100 * abs( ActualGain - 
TargetGain )/TargetGain. If no calibration has been performed, no 
error trace will be available. No axis is presented for the error 
terms but it runs from zero (y=0) to 100% (y=max) 

Ref - The currently active calibration as a reference trace (selected by 
default). This is the calibration in use when calibrate was started 

Cal - The graph resulting from the latest calibration run 
Apply - The settings are applied but not saved 
Commit - Saves settings for particular gate installed 
Stop - Interrupts the calibration giving how many stages have 

completed. 
N.B. The Calibrate option on the Front Panel starts the calibration 
from the previously saved settings for the gate loaded. 
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5.19 PEC Protection Menu 
 

 
 
 
Pec Protection - This should always be Enabled to ensure PEC’s are 

protected from overload. Engineering function ONLY 
Pec Protection State - Protecting. Indicated that PEC’s are being overdriven 

(RED bar will also appear at the top of ALL Pages 
- In Range. PEC’s are being driven within their usable 
range 
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5.20 PEC Cal Adjust Menu 
 

 
 
 
PEC Cal Adjustment R,G,B Engineering offset that can be applied to the PEC 

calibration, now superseded by controller ‘global 
trim’ function 
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5.21 Scans Forced Run Menu 
 

 
 
 
Forced Run Patch - Used to set the scan size to that which would be observed 

when the transport is in motion. This is used to assist with the 
alignment of scan focus, peripheral focus along with all 
aspects of shading alignment. 
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5.22 Test Signal Selection Menu 
 

 
 
Enables various test screens and patterns for analog and digital system tests. Both 
types are injected by the A-to-D board. 
 
The digital signals replace the normal video signal. Enabling a digital test signal other 
than Video results in the normal video signals being disabled. The analog signals do 
not replace the normal video signals but are generated for external routing (using 
coax cable). 
Among the test patterns the Whizzy pattern provides a complex test picture for 
system development and verification purposes. The other patterns are simple colour 
sweeps or colour washes. 
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5.23 Load Menu 
 

 
 
 
Load Default Public File Values 
 
Preset1.txt - Superseded by Memories option 
Preset2.txt - Superseded by Memories option 
Preset3.txt - Superseded by Memories option 
Preset4.txt - Superseded by Memories option 
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5.24 Framestore Menu 
 

 
 
Store Test Text Off -  

Flip 
Write – Writes a text value into the store 
Read – N/A 

Store test Pattern Off – Test pattern OFF 
Flip – Test pattern will be loaded into flip 
store 
Write – Test pattern will be loaded into 
write store 
Read – N/A 

Store Test Ramp Options Write – Placed ramp in write store 
Red     – red ramp selection 
Green – Green ramp selection 
Blue    – Blue ramp selection 
16bit   -   16 bit operation 
Vertical – Vertical ramp selection 

Store Test Ruler Options H Ruler – Horizontal ruler added to test 
pattern 
V Ruler – Vertical ruler added to test 
pattern 
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5.25 System Menu 
 

 
 
 
 
Allows setting of IP addresses for the Telecine and remote servers, and access to 
system sub menus. 
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5.26 Log Menu 
 

 
 
Fault finding LOG (Engineering function ONLY) 
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5.27 Process Menu 

 

 
 
List of operations that are currently active (Engineering use ONLY) 
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5.28 System Environment 

 

 
 
The System Environment screen reports on the Temperature and Power Supplies of 
the circuit boards in the scan and video racks. 
 
If the reported readings exceed preset thresholds, 45C and 5% respectively, the 
software will warn the user by displaying a warning symbol to the left of the menu bar 
on all of the screens in the Local Control Panel. 



Cintel MMII Operations Manual V22 Page 88 20/08/2008 

5.29 Change Log Menu 
 

 
 
Log of changes, software update, deleted files and modifications made that would 
affect the operation of the Millennium are listed on this screen. 
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5.30 Reconfig 
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5.31 X-Log Menu 
 

 
 
Read-outs from parallel port server log file that are constantly updated during the 
operation of the Millennium / dataMill, sometimes useful as a diagnostic tool. 
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5.32 Sin Ver Menu 
 

 
 
 
 
System information in relation to loaded files and associated version numbers. 
Engineering tool only. 
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5.33 Network Menu 
 

 
 
Network Interface configuration information 
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5.34 SDP (SD Preview) menu 
 

 
 
SD ‘preview’ output can be selected from any no-SD operating (scan) format by 
choosing the 525 or 625 output option the format menu, or by selection of the 
appropriate shortcut where available. The resulting SDP image can be panned within 
the scanned image area using wiper controls in the SDP menu. 
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5.35 License Menu 
 

 
 
 
This menu displays the current license status (days) in relation to the purchased 
upgraded options. 
 
KILL – Kills the current license and automatically reboots the Millennium generating 
a NEW 16 digit encryption number. This number is to be sent to Cintel for a 
replacement VALID license.  
 
Reasons for actioning:  - Software update 

- Validation of additional licensed options 
- Trial options 

 
: 
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5.36 Burncorrection 
 

 
 
 
 
Burn Correction R,G,B 
 
Corrected - When highlighted, burn correction is being applied to the video signal 

for that colour 
Raw - When highlighted, burn correction is NOT applied to the video signal. 
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5.37 Tools Menu 
 

 
 
 
 
 
Gateway menu for System: restore, Backup and Install. PEC calibration can also be 
selected from this menu (Engineering function only). 
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5.38 Backup Menu 
 

 
 
Backup - Backup of system files. 
 
The default backup medium is to a DOS diskette. 
If a different destination or filename is required the correct path name should be 
entered. 
Only the marked files will be saved, unmarked files do not exist. Subsequent backups 
are saved separately by incrementing the name with 1 if a file of the same name is 
found. 
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5.39 Restore Menu 
 

 
 
Restore - Restores specific system files 
 
Restores the specified files from the backup defined in the Path name 
 
Path - Full pathname of file to be restored, default is last 

backup taken. 
Select files to be restored  - Manually select each system file to be restored 
Restore - Select to start restore 
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5.40 Install 
 

 
 
Install - To install software updates 
 
Allows installation of software updates from diskette, or downloaded from a network 
location. 
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6.0 Remote Display: 

6.1 How to setup a Remote Display 
This document describes what is required to display the Telecine user interfaces on a 
remote computer display. All the Cintel user interfaces except the Front Panel may 
be displayed remotely. 
 
Background 
The Cintel Telecine system uses the X Windows system to present information to the 
user. X Windows, also known as X11 or just X, separates the process of drawing on 
a physical display device from the process of requesting something to be drawn. The 
drawing process is known as an X Server, the requester as a client or application. 
There is only ever one X Server for a given screen, but many clients can pass 
requests to the X Server at the same time. 
A client creates a channel connecting it to the X Server, and sends a series of 
commands using this channel. 
The X Server responds to these commands by drawing on the display. Any keyboard 
input to the windows drawn by the application is passed back to the application down 
the same channel. Clearly, for this to work, the nature of the messages passed down 
the channel must be precisely defined. 
With this architecture, it is not important where the two processes are running. The X 
Server may be on a different physical machine in another room or building. All that is 
needed is a way for the client to create a channel to the X Server. In the Telecine the 
channel is created using TCP/IP networking - the basis of the Internet. 
 
Requirements 
•A network connection between the Telecine and the target computer(s) on which the 
Telecine user interface is to be displayed. 
•An X Server running on each target computer. 
 
Network Connection 
The Telecine has a 10baseT network port that should be connected into the network 
using a hub or other suitable network port. The Telecine host name, domain and IP 
address should be configured and a nameserver  (if any) identified. The target 
computer(s) should be connected similarly. In order to test the connection, use the 
ping  command from the Telecine giving it the IP address of a target computer. 
 
X Server - Computers running X 
If the target computer is running a variant of UNIX (Linux, HPUX, Solaris, IRIX), then 
an X Server will may already be available and probably running (unless the computer 
is running in text mode). On such a machine, just type the command: 
xhost + hostname 
Where hostname  is the host name of the Telecine. This command gives the 
Telecine user interface the permission to display on that computer screen. Omitting 
hostname (but keeping the + symbol) allows all computers to display there. 
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X Server - Computers not running X 
If the target computer is running a Microsoft or Apple operating system, an X Server 
will be needed. There are many such products available. Examples of these products 
(with no recommendation implied) are: 
1. X Win32 
2. Exceed 
3. MI/X 
Of these, Cintel has only tried X Win32. 
The setup of these X Servers should be covered in their documentation. What is 
required is an equivalent of the xhost UNIX command, giving access to the server to 
one or more remote hosts (eg. the Telecine). Generally the X Server will provide a 
setup utility into which the IP address of the Telecine may be entered to grant 
permission. 
Telecine Setup 
A copy of the Telecine main user interface may be started manually, or it can be 
started automatically after each system boot. Starting manually is best for initial tests. 
Before trying to start the remote copy, ensure that the network connection to the 
required target is working. 
Use the ping  command from a Telecine Xterm window, giving it the IP address of a 
target computer. If that fails, fix it first before continuing, as the following instructions 
will also fail. 
 
Manual Start 
To start a copy of the Telecine user interface, select the System  menu (Main: 
System). 
The top-left field in this menu holds the IP address of a host. It is initialized from the 
REMOTE_SERVER machine property. If this property is not set, the address is 
initialized to the IP address of the Telecine itself. 
 
Enter the required IP address and click New Window . If the network connection to 
the target computer is good, the target computer is running an X Server and that 
server is configured to allow connections from the Telecine. A copy of the user 
interface will appear on the target computer. If not, an error message will be shown in 
the status line eventually, after seconds if the computer was found but a connection 
could not be 
made, longer if the computer could not be reached. 
More than one new window can be created, on one or more target computers. The 
new window will have a menu bar not present in the window running on the Telecine. 
The System, Engineering and User tear-off menus provide direct access to individual 
menu pages. 
The File menu provides options to save/load user settings. This allows a user to save 
a number of parameters to be loaded whenever a copy of the Telecine user interface 
starts. Currently only the film type and gate air pressure parameters are saved, but 
this list may be expanded (on demand). 
 
Automatic Start 
If a copy of the main user interface is to be started whenever the Telecine reboots, 
the REMOTE_SERVER machine property should be set to the IP address of the 
target computer and the REMOTE_ENABLE machine property should be set to yes 
using the machine -e command. 
The remote copy will be started shortly after the local (Telecine) window. Successful 
starting of the remote copy has the same prerequisites as manual starting. 
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7.0 Maintenance Tasks: 

7.1 Routine Maintenance guide 
Routine Maintenance Task Schedule 
Before each job 
Daily Weekly 
Clean PTRs X 
Clean capstan puck (Millennium II Lite only) X 
Clean drive roller in gate (Millennium II only) X 
Check and clean roller lands X 
Check and clean skidplate lands X 
Dust CRT face X 
Dust the input lens of Y-Front X 
Dust hinged mirror (Millennium II Lite only) X 
Check that compliance arms move freely and smoothly X 
Check that all rollers spin freely X 
Check film path is unobstructed X 
Check and if necessary clean rack filters X 

7.2 Cleaning the Particle Transfer Rollers 
The PTR's should be cleaned before each job using a damp, lint free, cloth. 
Every week the rollers should be removed and cleaned thoroughly with soapy water. 
•Wash PTR's in cold water with a mild detergent, at a rate of 2-4 drops per litre of 
water. 
•Use slightly more detergent if using hard water. 
•The manufacturer recommends Palmolive detergent. 
•Allow the PTR's to dry thoroughly before re installation. 
•If cleaned properly, PTR's should roll off one another when stuck together. 
•PTR's that stick together without falling off must be washed again in cold water and 
(Palmolive) detergent. 
•Do not use dishwasher detergent! 
•Do not use hot water as it can cause PTR’s to become very sticky and cause 
excessive 
adhesion and potential damage to the film. 
•Do not use packaging, or other tapes, to clean a PTR after it has been washed! 
Packaging tape will transfer some of its adhesives to the PTR and cause excessive 
adhesion of the film to the PTR, resulting in damage to the film. 
Apply a small amount of grease to the roller shafts before replacing the rollers. 
Failure to do this could result in the rollers binding to the shafts, which would lead to 
damage of the compliance arm assembly. 
San Lab Systems PTR's will remove dust, dirt and lint from film for a period of 3-4 
months of constant use, if cleaned properly and regularly. All PTR’s are anti-static. ** 
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7.3 Cleaning the capstan puck or gate drive roller 
The capstan puck (or gate drive roller) should be cleaned before each job using a 
damp lint-free cloth. 
Do not use alcohol or solvent based cleaning compounds. 
Remove gate from Millennium II Telecine and place carefully on a desk. 
Wet a lint-free cloth with WATER. 
Whilst rotating the shaft from the front on the flywheel, gently place the cloth onto one 
of the lands on the puck. 
Remove cloth after 10 or so rotations. 
Repeat steps 2-4 on the same land of the puck until no dirt is visible in the cloth. 
Repeat steps 2-5 on the other land of the puck. 
Lint-free cloths and WATER can also be used to clean skidplates and sprockets, 
following the procedure above. 
It is recommended that gates should be cleaned after each reel. 
If there is any doubt, please contact: 
Service Desk – service@cintel.co.uk 

7.4 Guide roller and skidplate lands 
•Check that there is no physical damage and no build-up of clag. 
•Any accumulated deposits should be removed using a damp cloth. 
•It is necessary to remove the light shield to gain access and clean the skidplate of 
the Millennium II gate. 
When cleaning the skidplate great care must be taken to ensure that no debris falls 
onto the gate lens. 
 
 

7.5 Cleaning Procedure For Coated Optics 
For optimum performance from the Millennium II Telecine it is recommended that the 
optics are cleaned on a regular basis. These instructions apply to the following items. 
CRT face 
Y-Front optics 
16mm condenser lens assembly. 
Equipment recommendations 
Opto wipes Cintel part no/ 999-392 
Industrial optical cleaner for coated optics 
Squeeze a couple of drops of cleaner onto the soft side of the blue Opto wipe, 
carefully wipe the lens clean, ensuring all particles have been removed. 
The soft side of a dry blue Opto wipe may be used gently to remove any residue left 
on by the optical cleaner. 
If in any doubt, please contact Cintel. 
The input lens of the Y-Front and the face of the HiWhite Tube should be gently 
dusted using optical quality wipes. * 
Caution: All the Millennium II Telecine lenses are coated to improve their 
performance. The coating is very easily scratched; therefore great care must be 
taken to avoid damage. 

7.6 Hinged mirror (Millennium II Lite) 
The hinged mirror should be cleaned with an air duster, a puffer brush or a very soft, 
clean brush. 
Warning - this mirror is surface-silvered and extremely delicate. Therefore avoid any 
kind of contact with the reflective surface and never, ever, touch it. 
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7.7 Air filters 
Both racks have two sets of filters. 
The PSU filter is located to the left of the electronics and retained with two knurled 
thumbscrews. 
The fan tray filter is located in a thin tray beneath the fan tray. Access is gained by 
removing the perforated cover, which is retained by eight knurled thumbscrews. 
The filter matrix can be cleaned using an airline, a decorators paintbrush or by 
careful shaking and beating. 
Care must be taken when re-inserting the fan tray filter to ensure proper orientation: - 
with the rubber edge-strip towards the rear of the rack and the perforated metal plate 
facing upwards. 
 
* Cintel use and recommend Mildex Opto – Wipes, available from Mildex, Inc., 1388 
Crittendon Rd., 
Rochester, NY 14623-2308 U.S.A. (716) 473-6540. 
 
** PTR’s can be ordered by contacting Val Pink at San Lab Systems 
Fax: (604)795-6136 
Email: val@sanlabsystems.com 
Online ordering available at: www.sanlabsystems.com 
 
 
 
 
 

8.0 Troubleshooting Guide: 
 
The Millennium II Telecine is designed to automate many of the procedures regularly 
used in the film transfer process. It has many advanced features and safeguards to 
prevent the incorrect setting, or adjustment, of critical parameters. 
Due to the complexity of the machine and its function, there are a number of areas 
where incorrect set-up, or maintenance, can cause the Telecine to behave in an 
unexpected manner. 
This guide enables the user to identify and correct most usage issues. 
It is not anticipated that the user will be expected to carry out any repairs, 
maintenance or modifications other than at a routine level. 
If the machine still appears to be malfunctioning, after utilizing the following 
diagnostic measures, a fault or failure may have occurred requiring a service call to 
Cintel International, or their local representative. 
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8.1 No picture troubleshooting. 
 
Common causes of output failure. 
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8.2 In-picture noise troubleshooting. 
 
Some causes of unusually noisy output. 
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8.3 In-picture artifacts troubleshooting 
 
Sources of image aberrations. 
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8.4 Resolution Troubleshooting 
 
Possible causes of un-sharp or soft pictures. 
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8.5 Film transport troubleshooting. 
 
Resolving loading and spooling issues. 
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8.6 Picture stability troubleshooting 
 
Items that can cause picture instability. 
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8.7 Front of Board Indicators 
 
Video Rack LED Functions 
 

 
1. TK1055 PEC Supply 
� Red HV on 
� Green HV on 
� Blue HV on 
Power LED's 
� +12V 
� -12V 
� +5V 
� +3.3V 
 
2. TK1021 Analogue to Digital 
Lo  Hi 
�  � Red burn level 
�  � Green Burn Level 
�  � Blue Burn Level 
Power LED's 
� +3.3V for digital logic 
� +5V 
� +12V 
� -12V 
� +3.3V 
� -5V 
 
3. TK1022 Colour channel 
Power LED's 
� +5V 
� +3.3V (A) 
� +3.3V (B) 
 
4. TK1023 Secondary Colour Correction and Aperture Control 
Power LED's 
� +5V 
� +3.3V 
� +3.3V 
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5. TK1026 Frame Store 
Read  Write 
�  � DIMM bank 1 
�  � DIMM bank 2 
�  � DIMM bank 3 
� External PLL Lock 
� Bus read lock 
� Bus data lock 
Power LED's 
� +12V 
� -5V 
� +5V 
� +3.3V 
 
6. TK1028 Output 
Power LED's 
� -5V 
� +5V 
� +3.3V 
 
7. TK1027 Controller 
� Scan Rack communication 
� Control desk communication 
� BLVDS Read/Write 
� BLVDS Address lock 
� BLVDS Data out lock 
� BLVDS Data in lock (Readback) 
� Hard disc drive 
Power LED's 
� -12V 
� +5V 
� +3.3V 



Cintel MMII Operations Manual V22 Page 113 20/08/2008 

8.8 Scan Rack LED Functions 
 

 
1. TK1053 Scan Amps 
� Fault 
Power LED's 
� +84V 
� +24V 
� -24V 
� -84V 
A’ Channel 
� +84V 
� +24V ‘B’ Channel 
� -24V 
� -84V 
 
2. TK1054 Astig Amp 
Power LED's 
� +84V 
� +24V 
� -24V 
� -84V 
3. TK1051 Scan Generator 
� Protect 
� Clip 
� Speed OK 
� Amps 
� Clock 
� Heater 
� Power 
� Trip 
 
 
Power LED's 
� +15V 
� -15V 
� +5V 
� -5V 
� +3.3V 
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4. TK1052 Shading card 
Power LED's 
� -5V 
� +5V 
� +3.3V 
� +2.5V 
5. TK1058 Servo board 
Power LED's On the MetaSpeed 
� +24V 
� +30V 
� -30V � URSA Bypass 
� +12V S � External Sync 
� -12V S 
� +5V 
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9.0 Contact Cintel International: 

9.1 Sales 
Sales – Cintel International Ltd., Watton Road, Ware, Herts, England SG12 0AE 
Telephone - +44 (0)1920 463939 
Email – sales@Cintel.co.uk 
 

9.2 Help 
Service Desk – Cintel International Ltd. +44 (0)1920 463939 Email – 
service@Cintel.co.uk 
 

9.3 Ordering Consumables 
San Lab Systems PTR's will remove dust, dirt and lint from film for a period of 3-4 
months of constant use, if cleaned properly and regularly. All PTR's are anti-static. ** 
 
**PTR’s can be ordered by contacting Val Pink at San Lab Systems 

Fax: (604)795-6136 
Email: val@sanlabsystems.com 
Online ordering available at: www.sanlabsystems.com 
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10.0 Glossary 
 
8-perf Motion picture film that has eight perforations, or sprockets, per 

film frame. 
ADC Analogue-to-Digital Converter. A device for converting analogue 

signals to digital. Also known as an A/D. 
Aberration Distortion, usually optical, especially of lenses. 
Aliasing Undesirable effects caused by image detail exceeding the 

sampling frequencies used. For example: 1. Temporal aliasing 
– the spokes of a wagon wheel apparently rotating backwards. 
2. Raster Scan aliasing - the twinkling effect on fine horizontal 
lines, or the jagged edges produced by curved or oblique lines. 

Amplitude Size, i.e. the amplitude of a waveform would be measured in 
volts. 

Anamorphic A system with different magnification in the horizontal and 
vertical planes, allowing the recording of wide screen formats. 
Examples are CinemaScope in film and Pal Plus in video. 

Anti-aliasing Filtering methods used to remove or minimize aliasing effects. 
See aliasing. 

Apochromatic Free from chromatic and spherical aberration. 
Artifact The usually unwanted, visible effect caused by technical 

limitation of a process or system. 
Astigmatism The uneven foreground and background blur that is in an 

image. 
CCD Charge Coupled Device. An analogue solid state, light sensitive 

sampled storage device used as the optic pickup in most 
modern video cameras, scanners and some Telecines. 

Chromatic 
aberration 

Aberration caused by the differences in refraction of the 
coloured rays of the spectrum 

Clag An accretion of foreign matter 
Collimate To make (as light rays) parallel 
colourimetry Determining and specifying colours 
CRT Cathode Ray Tube. The technical name for a picture tube or the 

scanning tube in a flying spot Telecine Diachronic the property 
of exhibiting different colours by reflected or transmitted light 

EHT Extra High Tension (measured in thousands of volts) 
EPR Electronic Pin Register (see Pin Register) 
Filmic Of, relating to, or resembling motion pictures 
Frame In film or video, a frame is a complete picture. In interlaced 

NTSC video a frame consists of two fields. In a videodisc, the 
word frame refers to a single picture. It can mean film picture or 
video picture. 

Frame Store A digital device designed to store and display a single television 
frame as a "freeze frame." 

Gamma 1. The adjustment of mid tones (Telecine) 
2. The ratio of light input to electrical output (Video) 
3. The measure of contrast of a photographic process (Film) 

Gate The aperture assembly at which the film is exposed in a 
camera, Telecine, printer or projector. 

HD High Definition Of a higher than standard resolution. 
HSDL High Speed Data Link 
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Interlace 
 

The pattern described by two separate field scans when they 
join to form a complete video frame. As the video picture is 
transmitted, the first field picks up odd-numbered scan lines - 
the second, even-numbered ones. The two interleave together 
to form a single, complete frame. 

Luminance 
Equation 

The Luminance equation used is approximately: 
Y = 0.59green + 0.3red + 0.11blue 

Mask A colour mixing that changes the mixture of primary colours 
NOISE Random electrical energy or interference. In video, noise can 

produce a random salt-and-pepper pattern over the picture. 
Heavy video noise is called snow. 

NTSC National Television Standards Committee. 
Television and video standards used in the United States 

PAL Phase Alternating Line. 
Television and video standards used in most of Europe 

PEC Photo Electric Cell. 
The optical receivers of a flying spot Telecine. (See also PMT) 

Phosphor a luminescent substance that emits light when excited by 
radiation (as electrons) and is used especially in fluorescent 
lamps and cathode-ray tubes 

Pin Register Stabilizes the film transport of a Telecine. Reduces ride (vertical 
movement) and weave (horizontal movement). 

Pixel Picture Element or Picture Cell. 
The basic unit from which a video or computer picture is made. 
Essentially a dot with a given colour and brightness value. 
NTSC images are 720 by 486 pixels 

PMT Photomultiplier 
A vacuum tube that detects light especially from dim sources 
through the use of photo emission and successive instances of 
secondary emission to produce enough electrons to generate a 
useful current. 

PTR Particle Transfer Roller 
Raster The scanned area comprising the active portion of a video 

signal displayed on a cathode ray tube (CRT). 
Real time The actual time in which a program or event takes place. In 

computing, real time refers to an operating mode under which 
data is received and processed and the results returned so 
quickly that the process appears instantaneous to the user. The 
term is also used to describe the process of simultaneous 
digitization and compression of audio and video information. 

RGB Red, Green, Blue. 
The primary colours of light in additive colour systems such as 
colour television. 

Sampling The process of taking measurable slices of an analogue signal 
at periodic intervals. Sampling can also refer to the process of 
obtaining values of a usually analogue function by making 
automatic measurements at periodic intervals. Sampling is a 
step in analogue-to-digital conversion, which comprises 
sampling, quantizing, and encoding. 

Scanning The process of moving the electron beam across the surface of 
the CRT. 

SD Standard Definition 
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Telecine Machine Machine used to transfer images from film (negative or positive) 
to a digital signal, to be recorded on videotape or cassette. 
The Telecine acts as an electronic film scanner, shining light 
through the film, then turning it into an electronic signal. After 
colour correction, the signal is formed into a video picture that 
can be recorded onto videotape. 
Flying Spot – scans film with a light beam generated by a 
cathode ray tube. CCD (Charged Coupled Device) – reads the 
film line-by-line, or frame-by-frame as it passes an array of light 
sensitive photosites. 

 
 
 
 

 


