REF : T010504/FVH.


Some technical notes on the BR909 (or CineMax).

The Cinemax is a CRT projector aiming for the high end home theatre applications. It is based on the chassis of the BR909, developed for simulation applications.

The technical info below summarizes the main topics of this new digital projector by comparing it' s technology with the former CRT Barco projectors. 

The moment of writing these notes, the Cinemax was not yet fully finished. It is possible that some items are not relevant any more. Furthermore, some explanations referring to the BR909 and are not applicable to the Cinemax.

SMPS (R763142).

· SMPS Standby (++9V)  with TOP224. 

( flyback system, running at approx. 100khz.

( more stable due to secondary feedback  

( wider range of input voltages (85V - 265V).

( no --9V(opposed to former SMPS boards).

( monitoring with green LED on subunit.

( ON/OFF switching by microprocessor (ON/OFF_DELAYED).

· Fan control.

( step down converter , from 30V to minimum 7V (Z500+beQ501) and max. 14V (Z501 + Z502)

( +FAN_AD can be switched ON/OFF by processor

(  three fans : 

· separate HORIZONTAL FAN CONTROL UNIT for HOR DEFL fan with its own T° sensor : HOR TEMP SENSE( NTC resistor).

· two fans at the rear with T° sensor on the SMPS

· ' FAN_SENSE ' line monitors the current flow in the three fans.

· Filament voltage control.

( Start voltage is initially higher (6.3V) and drops to its adjusted value after 1 minute (not applicable in the Cinemax)

( The filament voltage is stabilized at 6V by a series-regulating transistor (Filament voltage is 6.3V in Cinemax).

( When the PAUSE button is pushed, the microprocessor shuts off the filament voltage after 5 minutes.

( Note that the +/- FIL is a floating voltage.

· + HTHD (or Horizontal Deflection) voltage generator.

( Two flyback times (1.1µs and 1.65µs) without switching of the scan coils

( Overvoltage detection circuits drop the +HTHD voltage via the opto-coupler feedback AND directly by applying the reference voltage of the TDA4601 (pin 1 = 4V) at the input of the control amplifier (pin 3).

( H AMP (horizontal size) voltage is generated by PCF8591 on the SECOND SMPS + G2 module. COARSE and FINE adjustments.

( HTHD voltage drops to an inactive low when:

· DEF_ON line is active low, this is during Retrace time switching.

· no feedback voltage +FBHD from the Hor Defl unit.

· HTHD overvoltage.

SECOND SMPS + G2 (R763143).

· Generation of the variable +/-FOC and +/-CON voltages for the respective end stages.

( Generation of the variable +/-CON and +/-FOC power supplies with TDA4601.

( Tracking with horizontal frequency is done by software, not any more by the HTHD voltage.

( Self-oscillating converter to generate the G2 voltage. 

( G2 voltage is inhibited in the event of a Scan Fail.

( PAUSE1 : gets active as soon the "pause" condition is met for 5 minutes.

· Diagnostics / Pause / Scan Fail.

( Scan fail line can be activated on the "Second SMPS + G2" by

· DEF_ON line (LOW = OK).

· SMPS_OK line (main SMPS OK ?)

· +210V too low (below 160V)

· +110V too low  (below 85V)

· PAUSE1 line (Pause condition longer than 5 minutes).

( If Scan Fail line is active, then 

· G2 Killer gets active

· G2 Generator inhibited

· Second SMPS (+CON, +FOC) is switched off.

IF THE "PAUSE" CONDITION IS MET FOR AT LEAST 5 MINUTES, then

THE YELLOW "PAUSE" LED AND THE RED "SF" LED's are both ON!

What can activate the SF line? 

 
What is affected?
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PCF8591: I²C controlled 8-bit A/D and D/A converter with 


· four analog inputs for A/D conversion, 

· one analog output, D/A output.

· software monitoring through ADC's  in PCF8591 of following voltages :

· + / - CON: tracked power supply for the convergence output stages.

· FOC_LO / FOC_HI: tracked power supply of the Focus output amplifiers.

· +HTHD: software tracked horizontal deflection voltage.

· +210V / +110V / + 30V / +12V / +17V / +12VD / .40V / -19V / -9V.

· +FAN_AD : temperature depending voltage for fans

· generation of the tracking voltage (with line freq) for the +/-CON and FOC voltages.

· Generation of the coarse and fine adjustment voltage for the Horizontal  Amplitude.

· Hardware monitoring of the +210V and 110V (video output stages)

PCF8591 (data sheet).

The PCF8591 is an 8-bit CMOS data acquisition device with four analog inputs, one analog output and a serial I²C-bus interface. Three address pins A0, A1 and A2 are used for programming the hardware address. 

The functions of the device include 

· analog input multiplexing

· on-chip track and hold function

· 8-bit analog to digital conversion

· 8-bit digital to analog conversion

The maximum conversion range rate is given by the maximum speed of the I²C bus.

If you wish to learn more on this IC, you can read and print out the data sheet on the following website:

http://www-us.semiconductors.philips.com/cms/standard_tv/#8
CONTROLLER (R763125).

The task of the controller board is now completed with the generation of the waveforms for convergence, magnetic focussing, and stigmatism (4-pole and 6-pole).

For simulation applications there is a possibility to generate waveforms for East/West and North/South geometrical corrections (fine adjustments).

The Controller is connected with the Convergence Output, Dynamic Stigmator, Focus, SEMU and RS232 Interface boards.

CPU section

· MC68EC000-16 (I1): CPU, 16 bit data, 24 address bit.

· 2 x Flash EPROM's (I6, I7): 512k x 16 each.

· SRAM 256K x 16  (I10): dynamic RAM.

· 32K x 16 EEPROM's  (I8, I9).

· AD705 (I2) : watchdog

· ISPL2032 (I4) : address decoder

· MK68901 (I90) : CPU peripheral 

· timers, UART RCVDS, Interrupt, I / O.

ALTERA component EPF 10K50E-3 (I13)

· Address decoding

· Focus Power switch

· SEMU clock (Soft Edge matching)

· Frequency measurement

· Waves and TEXT controls

· Interrupts :


· new timings

· RC05

· RS232 PC

· UART PC

· RC05 decoding

· SYNC generation

· I/O bits

· Box and Highlight generator

WAVEFORM GENERATION 

a) Which corrections does the processor do?

Convergence: 

· 9 x 9 zones fine or

· 5 x 5 zones coarse.

Stigmatism:

· 5 x 5 zones for 4-pole and 6-pole, diagonal and axial.

Focus horizontal:

· 5 x 5 zones.

Focus Vertical:

· Top, bottom, DC.

Geometry(*):

· Vertical fine linearity

· EW fine 

(*)Note: Geometrical corrections can be done through the main deflection circuit by a modulation of the deflection current (like the coarse E/W corrections)

However, it also can be done through the convergence coils by a convergence correction on the three colors simultaneously(like the EW fine).

b) How many updates per line are needed?

This question will determine the capacity of the SRAM chips. In principle the more updates per line, the better. There are however compromises, as the software in the ALTERA can interpolate between updates in order to generate consistent  and smooth waveforms.

Some waveforms need an almost permanent (analog)  update per line. On other terms, the waveform must change constantly during one scanning line. A typical example is the convergence waveform.

Some other waveforms need less corrections (=values) per line, a typical example is the horizontal focussing.

Finally, some waveforms only need an update for each line.

We have '128 addresses per line'  in an SRAM, this means that we can generate waveforms needing either:

· 128 updates per line (not applicable here)

· 2 x 64 updates , or, we can alternately read out data for two different waveforms.

· 4 x 32 updates, or, we can alternately read out data for 4 different waveforms.

·  etc…

1) 64 updates per line 

· for horizontal and vertical convergence

· 16 bit DA converters AD768.

· TEXT is also treated as a 64 update per line waveform!

2) 32 updates per line

· for horizontal focus and 4-P, 6-P stigmatism.

· 8 bit DA-converters HI1178.

3) 1 update per line

· for vertical focus, fine EW, fine vertical linearity

· 12-bit DAC8412.

c) How are waveforms generated?

Calculation is based on morphing of four basic waveforms.


You can find more info on "Morphing" on the following website

http://www.owlnet.rice.edu/~elec539/Projects97/morphjrks/morph.html
d) Modes of the SRAM.

Scan mode: 

During active scanning line, waveforms are continuously read from SRAM and loaded into DAC.

Edit mode:

During flyback, SRAM data can be edited. No scanning takes place during horizontal flyback: output of DAC's does not change.



e) 1 update per line waveforms and TEXT.

ALTERA gets data from SRAM 5 (IC14)

TEXT is generated in ALTERA (INSERT, R_INS, G_INS, and B_INS lines)



Because TEXT is treated as a 64 update per line and there are 128 updates or 'values' per line, we can alternate the text information with the generation of the 1 line updated waveforms.

Start is synchronized with the flyback pulse HFB.

f) 32 updates per line waveforms.

Data comes out of SRAM 3 (I49) and SRAM 4(I51).

Because we have 128 values per line and 32 updated waveforms per line must be generated, we can here alternate 4 different waveforms.

128 values per line: 

4 x 32:

4 waveforms possible synchronized with ph0 …ph3 lines.


g) 64 updates per line waveforms.

Data comes from SRAM_0 (I17), SRAM _1 (I24), SRAM_2 (I31), and SRAM_ 6 (I72).

128 values per line: 64 hor alternated by 64 vert with the ph0 … ph1 lines.


h) Horizontal convergence waveform flow: 16 bit.

4 SRAM's: RH SRAM, GH SRAM, BH SRAM and EW SRAM 

East/West waveforms are considered green convergence, hence, added to the GH SRAM (Green Horizontal SRAM) data.

North/South waveforms are also considered green convergence, hence added to the GV SRAM (Green Vertical SRAM) data.

Bloc schematic Horizontal and Vertical Convergence:


FLASH UPDATE

· The software is programmed in two FLASH  memories (512K x 16) .

· Upgrading of this software is possible through the RS232 communication port.

· You need the software tool to communicate with the projector, 

     at this moment  (03 April), the executable (*.exe) is version V2.02 

R909 UPLOAD FLSH, Version V2.02, (*)

(*) Users having access to the Barco Intranet can download this tool from the" Software Download" , under "Customer Services".
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