Filming a Macintosh Screen Without Flicker (11/94)
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This article describes howto filma Mcintosh screen without flicker, using a
film(novie) camera, rather than with a video canera. A separate article
describes filming a Maci ntosh screen with a video canera. In all cases, you mnust
use a multisync nmonitor for the Macintosh Il to view the screen after these

nodi fi cati ons.

Read the entire article, including warnings, before beginning any procedures
descri bed here.

DI SCUSSI ON = = = = = = = = = = x = f ot o m ot o e e el

The techni ques given here set up a canera to record the nanually genl ocked
screen. The clock slows the screen updates exactly to the canera franme rate.
This makes it possible for all of the horizontal scans to be present during each
frame of the camera. The key issue is to slow the video card' s video signal

You can do this either by replacing the 30.24MHz cl ock or by connecting an

ext ernal signal generator

WARNI NG Any hardware nodifications to the video card void the warranty of the
vi deo card. Apple Computer does not support any nodification to the video card.

CLOCK REPLACEMENT METHOD

To slow the video signal, renove the oscillator fromthe card and substitute a
5-volt, square-wave, pixel-clock signal at the desired |level of 21.77580 MHz.
Thi s synchroni zes the canera to the screen. However, a visible

hori zontal /vertical retrace line m ght appear fromthe small offset of the two
tim ngs.

The clock controls the time period of each pel (displayed picture elenent) and
all display control signals, like the sync (synchronization) signals. For a 48Hz
noni nterl aced screen (progressive scan), the Macintosh Il video needs an
oscillator (pixel clock) of 21.77580 MHz.

Notice that a clock is not the sane as the sync. The vertical sync and the
hori zontal sync are nornally 66.67Hz and 35KHz, respectively, on a Macintosh |
vi deo card



THE EXTERNAL PROGRAMVABLE S| GNAL SYNTHESI ZER METHOD

The best nethod is to use an external programmble signal synthesizer
(generator) that can be set to the adjusted setting and stored in nmenory. These
units can be found at electronic test-equiprment rental houses.

If you do not want to renove the clock, you can ground pin 14 of the J3
connector on the card (pins 1, 2, 3, 5, 7, 9, and 11 of J3 are grounds) and
connect the external clock fromthe signal synthesizer to pin 4 of the J3
connector. This causes the external clock to be selected over the Macintosh |
Video Card's 30.24-MHz oscillator. The generator nust be on for the video card
to function. This nethod also voids your warranty and is not supported by Apple
Conputer. The pinouts and signal description of the Macintosh Il Video Card can
be found under "Macintosh Il Video Signals".

Not e: The J3 connector is not the external port, but a connector on the video
card. Usually, it is located under the serial nunber sticker

You must set the synthesized clock signal to 22MHz and wait for the scrolling
scan bar (as viewed through a camera) to nove off the screen. Wen you see this,
set the signal synthesizer to the proper clock timng of 21.77580 M.

Appropriate signal synthesizers include the Wavetek 178 Frequency Synthesi zer
and the Hewl ett Packard 3336C or 8340A. The Wavetek 178 has a resolution of 8
significant digits. This allows for the 21.772800MHz square-wave, 5-volt, pixe
clock. To sync the vertical retrace line, the operator sets a 22MHz tinme in
menory. The 22MHz causes a slow scroll of the vertical retrace line. \Wen the
line is off the screen in the blanked portion of the screen, the operator
executes the 21.772800MHz cl ock from nmenory.
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