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Overview

1. Is nanoFlash shipping?
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Yes, since July 2009 and is generally in stock available for immediate delivery.

2. Can | get abrief description and some photos of the nanoFlash?
wo r | d-paver,sprofadsibnal sID/SD

nanoFl ash is

t he

l' ightest,

recorder/player. Easily mounted to your camera, nanoFlash is designed to record higher
guality images than the camera itself, by capturing never-compressed video/audio from the

HD-SDI or HDMI output.

nanoFlash utilizes the very high-quality Sony XDCAM 422 CODEC, recording the

video/audio onto affordable Compact Flash Media, at visually lossless rates up to 180Mbps
(Long-GOP) or 280 Mbps (I-Frame). The footage can be stored in either Quicktime (MQOV),
MXF, or MPG file formats, providing near-universal NLE support as well as DVD / Blu-Ray

authoring formats.
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3. What are the applications/benefits of nanoFlash?

a.

oo

d

e

f.

g.
h.
i

J

m.

To upgrade the video/audio quality of your existing camera:
1. 4:2:0 Y 4:2:2 (color)
2.1440x1080 Y fugraskery 1080 (
3. 25/35Mbps Y 5 0 /01180280 Mbps (bit-rate)
4. Compressed16-bit audi o Y Unlitaudipr essed
Tapeless Workflow
Enhance recording capabilities of your camera with pre-record buffer, pull-down
removal, interval recording, redundant recording, etc.
Presentations, Trade Shows, Theme Parks, Museums, Libraries, etc.
Client / Feature Production Review
Helicopters, Race Cars, Airplanes, Jets, and other high vibration applications
Weather balloons, underwater footage
Portable HD/SD recorder for switcher output
POV camera recorder
Video Assist
Field Recorder
Review Footage on any HDTV or HD-SDI or HDMI Monitor
Real-time DVD / Blu-Ray Encoding (.mpg file)

4. Will nanoFlash work with my camera?
If your camera has an HD/SD-SDI or HDMI output with a compatible format, then the answer
is yes. Some popular cameras include:

a.

XTI T oQe@ o a00

Sony PMW-EX1, PMW-EX1R, PMW-EX3, PMW-EX350, F900, XDCAM HD, HVR-

S270, HVR-Z5, HVR-Z7

Canon XL-H1s, G1, HV20, HV30, HV40, HFs10, HFs11
Iconix HD RH1

Hitachi HV-HD30, DK-H32

Ikegami HDL-2

JVC GY-HD250, GY-HD251, GY-HM100, GY-M700
Panasonic HPX170, HPX500, HDX900, HPX-300, GP-US932
Toshiba IK-HD1, IK-HR1D, IK-HR1H, IK-HR1S
Thomson Viper

Vision Research Phantom Cameras (HD-SDI output)
Wige Cumina Camera

Easy Look Systems Cameras

5. Will nanoFlash improve the image quality of my existing camera?
Three major components largely determine the ultimate video quality from your camera: the
lens, the CCD/CMOS sensor, and the built-in recorder. Some cameras do offer
interchangeable lenses, so you may have the option to upgrade over the standard issue.
The CCD/CMOS sensor is fixed on all cameras and cannot be modified. However, all HD-

SDI and HDMI cameras allow users to upgrade the recording subsystem, which can yield

significant improvement at reasonable costs. | t 6 § yr @alli t e si mpl e,
the problem with your built-in recorder.

24

but
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Your camerads recording subsystem has two major
device. The CODEC compresses the video from about 1,200 Mbps (uncompressed HD) to a

more manageable 18 to 280 Mbps. The storage device is typically a tape, optical disk, or

possibly a memory card. Compressed video, along with audio and timecode, is stored on

these media for playback or transfer to a NLE.

HD/SD Camera with SDI / HDMI Output

r=-=-=-==--=--=--=--=--=-"-="-="="-=-"-=-=-"--"-""-""-"-"-"-"-="-"-"-="--"-="-"-="-="-="--="--=-=-="==-====®= 1
I CODEC Storage 1
: cCh/CMOS | | A/D | Video | | Native Compression | Tape/ |
I| Sensor(s) Converters Processor | | | 25 Mbps, 1440x1080, 4:2:0 Memory :
I .
Lo o ’_ ________________ Stick |

HD/SD-SDI

OrHoMmI | | nanoFlash CF

'| 220 Mbps, 1920x1080, 4:2:2 Cards

The CODEC and storage medium are both significant in determining your video quality. In
general, the higher the compressed bit-rate, the better the video quality. However, most
storage media severely restrict the possible data-rates. Mini-DV tape (used in HDV
cameras), for example, has a fixed read/write bandwidth about 25 Mbps; SDHC memory
cards are limited to about 45 Mbps. So, the ultimate data-rate from the CODEC must be
restricted to match the performance of the storage medium.

The level of sophistication and implementation of the CODEC play a major role as well.

I-Frame only CODECSs, in general, require two to three times the bit-rate to equal the quality

of the more sophisticated Long-GOP CODECSs. (100 Mbps I-Frame is roughly equivalent to

35 Mbps Long-GOP in overall quality). Most CODECs, (HDV, DVCPro HD, XDCAM EX,

and even HDCAM) also reduce the potential quality through color-sample decimation (4:2:2

Y 4:2:0 or 3:1:1) amnsda/noprl ibnyg h(olr9i2z00 nt all4l4y0 sourb 192

The Solution: nanoFlash - High-Bit Rate, Full-Raster, 4:2:2

The nanoFlash overcomes these quality-robbing restrictions in your camera. You connect

tothe HD/SD-SDI or HDMI camera out put -c(anmmprlesvsee dmo dvei)d e
directly from the CCD/CMOS sensor to the high-quality CODEC and then to the high-speed

digital storage (CompactFlash cards) in the nanoFlash.

Since nanoFlash records on CompactFlash solid-state memory, (as opposed to tape, optical
disk or SDHC cards) the bit-rate can be substantially increased over your built-in recorder.
PhotoFast now offers 533X Compact Flash cards which support data-rates up to 220 Mbps
at the affordable prices of $149 (32GB) and $299 (64GB).
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nanoFlash features a sophisticated high-quality Sony XDCAM 4:2:2 (MPEGZ2) CODEC with
data-rates up to 180 Mbps in Long-GOP mode (I,P,B Frames), and up to 220 Mbps in I-
Frame-only mode. The CODEC compresses the video without reducing the color sampling
(full 4:2:2) and without sub-sampling the horizontal data (full 1920).

So what does full-raster (1920), full-color (4:2:2), high-bit rate (100+ Mbps), compression
produce? Well, in independent tests, the results are clear: images that are visually
indistinguishable from the uncompressed HD-SDI / HDMI images directly out of your
camera! So, nanoFlash can vastly improve on the weakest link in the quality chain: your
c a me rbail@irsrecorder.
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Video/Audio 1/0

6.

10.

11.

12.

13.

What video input and output connections are supported on nanoFlash?
nanoFlash includes both HD/SD-SDI In and Out as well as HDMI In and out connections.

The HD/SD-SDI connections are made via a standard BNC connector, while the HDMI 1/0O
uses the new type C mini-HDMI connector (to save space).

Which video input formats are supported?
1080i659.94/50, 1080psf329.97/25/23.98, 1080p29.97/25/23.98, 720p59.94/50, 486i/576i

What about 720p29.97/25/23.98 support?
This is planned in a near-term release. Technically, nanoFlash can support these formats;

however, we are waiting for NLE compatibility with our XDCAM 4:2:2 CODEC.

What is the difference between HDMI and HD-SDI?
HDMI is, in many respects, the consumer version of HD-SDI. Both HDMI and HD-SDI

transport uncompressed high-definition video and audio. HD-SDI utilizes low-cost coax
cable and is found throughout the professional video and broadcast industry. HDMI (High
Definition Multimedia Interface) utilizes a more costly 19-conductor cable, but is the defacto
interface standard for all HDTVs, consumer camcorders and now DSLRs. HD-SDI supports
cable lengths to 150 meters, while HDMI is generally limited to 25 meters (without utilizing
repeaters).

Is there a quality difference between HD-SDI and HDMI?

No, both HD-SDI and HDMI offer the same, high-quality, uncompressed signal from your
camera. One is not superior to the other in terms of image quality. HDMI does not support
timecode while HD-SDI does. The HD-SDI connector is also more durable and locking, as
compared to HDMI.

Will the nanoFlash record the HDMI output from my DSLR?
Yes, the nanoFlash could be used to record the HDMI video out of your DSLR, providing

that your DSLR outputs a standard HDMI signal. However, as of Oct 2009, none of the
DSLR currently available has a live HDMI output of sufficient quality for recording with the
nanoFlash. We do expect this situation to change in the not too distant future.

Can | connect the HDMI output from the nanoFlash to my LCD/Plasma TV?
Yes, virtually every HDTV display has one (or more) HDMI inputs, which are compatible with

nanoFlash.

Can the nanoFlash be connected to a DVI monitor?
Yes. You need a simple HDMI to DVI adapter to connect to a DVI monitor. Note that DVI

does not provide audio support, but you can connect the analog audio out of the nhanoFlash
to speakers or headphones, as desired.
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19.

20.

21.

22.

23.

24.
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Can nanoFlash be upgraded to support 4:4:4 and/or uncompressed?
No, this is outside the capabilities of the hardware design.

Will 1080p60/59.94 or 1080p50 be possible in a future release?
Support of these formats requires 3G HD-SDI (or dual-link 1.5GHz HD-SDI), which is not

possible with the current hardware.

Can nanoFlash auto-detect the incoming HD/SD-SDI / HDMI stream?
Yes. Select the video input source: HDMI or HD/SD-SDI via menu control and nanoFlash

will automatically sync to the incoming video. The format is displayed in the lower left corner
of the LCD screen: 1080p50, 1080sf23, etc. (Note: No SRC = No Source detected).

Can nanoFlash be used as an HD/SD-SDI Y HDMI or HDMI Y HD/SD-SDI converter?
Yes, this capability is inherent in the design. Both outputs are live, even when the nanoFlash

is not in record mode.

Does nanoFlash perform cross / down conversions?
No, nanoFl ash does not perEDrimype80on¥ei78Dpner

goals limited the power and size of the box. Also, cross / down conversion was deemed
unnecessary, as most video sources already provide this functionality.

Can nanoFlash remove the pull-down (inverse telecine) and record in 1080p24/ 23.98?
Yes, assuming the 1080i59.94 HD-SDI input was created using a 23.98p frame rate, then
the nanoFlash can remove the extra frames and record at the 23.98p frame rate. This
feature is particularly useful with the Canon XL-H1(s) camera.

This feature is enabled by selecting the 3:2 Removal in the menu. Note that the video format
1080psf23.9 will be displayed on the LCD screen.

Can nanoFlash also remove the extra frames on 720p25/24/23.98 over 60 formats
(variCam) and record at 25/24/23.98 fps?
Yes, this capability will also be included after over/under crank support is completed.

Can the nanoFlash perform a 3:2 pulldown and playback 1080p24 over 1080i607?
No, this capability is not planned for the nanoFlash, as most monitors support 24p.

Can | use two nanoFlash recorders for 3-D?
Yes, assuming both cameras are genlocked, then both nanoFlash units will be frame-locked

together. We recommend using I-Frame only recording to ensure that each frame is
compressed in an identical fashion.

Can nanoFlash remove the pull-down on the HDMI input?

Pull-down removal on HDMI is planned for a firmware release in Dec. 2009.

| understand that most cameras output 1080psf instead of true 1080p formats, what is
the difference and how is this handled in the nanoFlash?
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PSF (Progressive Segmented Frames) was developed for streaming 1080p HD-SDI through
HD-SDI switchers. PSF formatting does not change your 1080p video whatsoever, but
merely reformats the stream during HD-SDI transmission.

PSF breaks the progressive frame into two segments before HD-SDI transmission. The first
segment contains the odd lines (1,3,5,etc.) of video and the second segment contains the
even lines (2,4,6,etc). The two segments are automatically recombined appropriately before
display and/or compression.

Almost all cameras transmit in 1080psf as opposed to 1080p format. Therefore it is critically
important to set the PSF In and PSF Out checkboxes accordingly. If your camera is set for
1080p30/29.97/25/24/23.98 or 1080F mode (in the case of Canon), you will need to enable

(check) the PSF In option to enable progressive mode processing. Because 1080i60/59.94

and 1080p30/29. 97 nl eSDkos, narbEash canach dutoratically h e HD
distinguish between the two formats.

f you do not enable APSF I ndo your video will be
progressive, with accompanying negative effects on the image quality. You can always

verify that you have the correct setting by looking at the video format indicator on the lower

left-hand corner of the LCD screen. You should see 1080sf29, 1080sf25 or 1080sf23 if the

video source is one of the 1080p formats. Alternatively, if your video source is 1080i, then

the PSF In should not be enabled (unchecked).

Normally, the incoming video is processed through a DDR memory where analog audio and
time-code can be optionally added. However, if you enable E to E direct, then the incoming
HD-SDI stream bypasses this processing and is merely routed from In to Out with zero
delay. E to E Direct eliminates the frame delay of the DDR memory (which can prevent
audio sync issues on the loop-out), but blocks the addition of non-embedded audio/time-
code to the loop-out HD-SDI.

If the incoming source is 1080psf, then we recommend that your always choose E to E
Direct, since the nanoFlash will output 1080p if E to E Direct is not enabled. Many monitors
do not support true fipo, only fApsfo video.

PSF Out should be enabled (checked) when connected to an HD-SDI based monitor. When
connected to a DVI/HDMI monitor, PSF Out should not be enabled (unchecked).

Note that psf has no meaning whatsoever in 720p mode, so the selection of psf-in or psf-out
will not affect the video in any manner. Also when recording 1080psf24/23.98 you do not
technically need to select psf-in as nanoFlash will automatically detect this format (since
1080i48/47.96 is not a valid format). You should check psf-out during playback, as most
monitors do not support true progressive HD-SDI.
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Can nanoFlash support 2K formats?
No, unfortunately this is not possible.

Can nanoFlash flip the image from the Red Rock Micro, P+S Technik, or other 35 mm
adapters?
Both horizontal and full-image flip is planned for a firmware update in early 2010.

Does nanoFlash have a genlock input?

No; not in the traditional sense. When recording, you need to genlock the cameras.
Since nanoFlash locks to the incoming HD/SD-SDI source, it will also be genlocked
automatically. During playback, multiple nanoFlashes can be genlocked via a master HD-
SDI distribution amp.

| have two (or more) cameras; can | synchronize the capture on a frame-by-frame
basis (for 3-D, for example)?

Yes, if all video sources are frame synchronized using a blackburst generator to each
camera, then all the video captures to each nanoFlash box will be synchronized. If the
various cameras are not frame synchronized then the captures will be accurate to +/- 1
frame.

How can | monitor the video?
nanoFlash has both HD/SD-SDI and HDMI outputs which are simultaneously active during
record (loop-thru) as well as playback.

Is a color bar generator included?

This is planned for a future release. Our plans are to automatically output a SMPTE color
bar pattern if no incoming HD-SDI signal is detected (while the box is operating in record
mode). Additionally, we plan a menu option to output a color bar pattern through the HD-
SDI outputs.

How can | monitor the audio?

Audio levels are displayed on the LCD panel (2-Channels, -60 to 0 dB). nanoFlash also has
analog audio out (via a 3.5 mm jack), which can be used with headphones or speakers
(output limited to about 88 mW into a 16 ohm load). Also, this audio output can be
configured for consumer line-level output (-10 dB).

What are the audio input choices?
Currently two channels of embedded (HD/SD-SDI or HDMI) or analog audio are supported.

The audio is stored in PCM (uncompressed) 24-bit, 48-kHz format.

Will nanoFlash support 4 or 8 channel audio?
This is planned for a Dec 2009 update.
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34. What are the analog audio 1/0O choices?
Input: consumer line level (3.5mm jack) in either mono or stereo format, unbalanced

consumer line level (-10 dB) or balanced microphone input (without bias voltage applied).
Output: consumer line level or headphone output (3.5 mm jack).

One should monitor the audio input levels and be prepared to reduce the consumer line-
level input at the source if the level is too high.

35. Can the analog audio be recorded with the embedded (SDI) audio?
This capability, which would create a 4-channel recorder is planned as part of the 8-channel

audio firmware update, scheduled for Dec 2009.

36. Can the audio be delayed / advanced relative to the video?
Not at this time.
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Compact Flash Media / File Formats

37. Why Compact Flash?
Compact Flash (CF) is an industry standard memory card widely used in digital cameras.
CF utilizes solid-state NAND Flash memory, and is extremely rugged (no moving parts),
consumes very little power, is very reliable, low-cost and is available with a lifetime warranty
from many manufacturers.

38. Why Compact Flash instead of SDHC?
SDHC cards, until very recently, were limited to about 50 Mbps and therefore unusable for
high-quality, high bit-rate professional video. SDHC is a 4-bit bus, while Compact Flash
uses a 16-bit bus for data transfers and therefore has higher potential bandwidth.

39. Why Compact Flash instead of a Hard-Disk Drive?

a. Solid-state media, no moving parts

b. Low-power (about 1/10 of hard disk-drive)

c. Very reliable (all solid-state); 100K write cycles, 10 year data retention

d. Easily removable, 10K insertion cycles.

e. Low-cost (US $299 for a PhotoFast 64 GB card); about 1/3 to 1/10 the price of other
professional solid-state media.

f. High read/write bandwidth (up to 720 Mbps read/write speeds).

g. Widely available (multiple vendors, many sales outlets)

h. The price of CompactFlash cards is expected to come down, while the performance

and capacity is expected to increase.
i. CompactFlash memory is expected to increase in capacity. 64 GB CompactFlash
cards are available. Other higher capacity cards are expected in the future.

40.D o e s n 0 t-stateankermody cost much more than hard-drives?
Yes, in general solid-sate memory is 3X (or more) times the equivalent cost of a mechanical

hard-drives (on a GB basis). However, the reliability, power and size benefits far outweigh
the cost in a portable recorder application.

41. Can | write-protect the Compact Flash Card?
Within the nanoFlash, you can write-pr ot ect t he CF cards by selecti:

the record-trigger. This option also prevents CF card formatting. Unfortunately, CF cards
cannot be write-protected in your PC/MAC.

42. How many Compact Flash card slots on nanoFlash?
nanoFlash supports two CF cards. Users can enjoy very long record times, as nanoFlash
will automatically close one clip and start another on the next available CompactFlash card.
This is seamless across both record and playback.

43. Can | hot-swap the cards and continue recording indefinitely?
This is planned for release in early 2010.
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44. Can you record seamlessly from one CompactFlash card to another?
Yes, as the remaining record capacity on the current CompactFlash card reaches a critical
level, the nanoFlash automatically closes the current file, and then opens a new file on the
next card. This process is completely transparent to the user, for both record and playback.
No frames of video or audio are lost during this process.

45.How do | know itbés time to remove a Compact FI asc
There is bi-color LEDs next to each CompactFlash card slot, which indicates the current
status of the card (idle, writing data to the card, ready to eject, etc). Also, the overall
remaining capacity of each card is displayed on the LCD (0 to 100%), as well as the total
number of minutes available across all cards.

46. What are typical read / write speeds for Compact Flash cards?
The read / write speeds of CF is based on the old Compact Disk standard of 1X = 150 KB/s.
So, a 133X CF card is rated at 133 x 150 KB/s a
example read / write performance measurements for CF cards tested and recommended for
nanoFlash:

Manufacturer Write Speed | Read Speed Max Allowed Bit-Rate
SanDisk Extreme Ill 32GB 216 Mbps 264 Mbps 160 Mbps
SanDisk Extreme |V 16GB 360 Mbps 360 Mbps 220 Mbps
SanDisk Extreme 32GB 480 Mbps 480 Mbps 220 Mbps
SanDisk Extreme Pro 64GB 720 Mbps 720 Mbps 220 Mbps

Note: Due to overhead considerations, such as opening and closing files and updating the
directory and FAT32 table, the maximum allowable bit-rate must always fall below the
theoretical write/read speed of a given Compact Flash card.

For a comprehensive review of Compact Flash cards and readers, please go to:
http://www.hjreggel.net/cardspeed/index.html or
http://www.robgalbraith.com/bins/multi_page.asp?cid=6007

47. How fast can | transfer the files to my local hard-drive?
Depending on the type of CF card and the speed of your hard-drive and PC/MAC, you can
transfer 50/100 Mbps files at rates up to 8X/4X times faster than real-time. So one-hour of
footage shot at 50 Mbps can be transferred in about 7.5 minutes; while the same footage
shot at 100 Mbps requires about 15 minutes (since the file size is doubled).

The above assumes that a PhotoFast 533X CF card, a SanDisk Express 34 PCle CF

Reader and a fast (SATA-II) hard-drive. Transfer times will be much longer using a USB 2.0
card reader and moderately slower with a Firewire-800 reader.
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You should also consider the use of the portable Nexto drive for backup and offloading of
the CF cards. (See below for more details).

48. How fast to import clips into an NLE?
Almost instantaneously; since nanoFlash supports the native QT and MXF files used by

most NLEs, you can play/edit the footage directly off the CF card without transcode or re-
wrap of the data.

49. Which Compact Flash cards are qualified to use with the nanoFlash?

—— SanDisk Lexar
Etre Pro Ext(eme' E treme: Professional

99!“1».9/5 60"‘8‘."5' (;gzi‘:“:lasr‘" 32 v 6oox
WA ] 32GB Com)

Samisk UDMA

SanDisk Extreme Pro: for all bit-rates

SanDisk Extreme: for all bit-rates

SanDisk Extreme |V: for all bit-rates

SanDisk Extreme llI: for bit-rates up to 180 Mbps
Lexar 300X: for all bit-rates

Lexar 600X: for all bit-rates

Photofast 533X: for all bit-rates up to 220 Mbps
Photofast 533X Plus: for all bit-rates

Delkin 305X: for bit-rates up to 220 Mbps

Delkin 420X: Waiting for Eval Card

=4 =4 =448 _9_9_19

50. What happens if the selected bit-rate is too fast for a given CF card?
nanoFlash automatically stops, reduce the bit-rate to the next lower level, and re-starts

recording. An error message: AVideo Footage Los:s

51. What is the cost of the CompactFlash media?
The cost of CompactFlash media varies daily. Please check on-line retailers for latest prices.

52. Can you recommend a (water-tight) case for the Compact Flash cards?
Yes, go to http://www.gepe.com/ for a comprehensive selection of Compact Flash cases.

53. What is the recording time?
The recording capacity depends on the bit-rate and the memory size of the card, as shown
in the chart below:
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Recording Time (Minutes)

Compact Flash Size 5 9 18 35 50 100 140 180 220 280
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
One 16 GB Card 426 237 112 55 40 20 15 12 9 7
One 32 GB Card 852 474 224 110 80 40 30 24 19 15
64 GB (2-32GB 1704 | 948 448 220 160 80 60 48 38 30
Cards)
128 GB (2-64GB 3408 | 1896 | 896 440 320 160 120 96 77 60
Cards)

54. Do you use FAT32 file structure?
Yes, FAT32 allows the CompactFlash media to be easily used on both the Apple Macintosh
and PC. With FAT32, the maximum file size for an individual file (clip) is limited to around 4
GB.

This would normally be a problem, but the nanoFlash seamlessly closes one file and starts
another, even if the next file is on another CompactFlash card. A recording is not limited to
the length of one clip. One can record continuously until all of the cards are full.

When editing, the individual clips can be easily put adjacent to each other on the timeline.
For many editors, this can be quickly accomplished by selecting the desired group of clips,
then dragging and dropping the group to the timeline.

The limited size of each clipisalsode si r abl e i f one wi shes to archi
other media that is limited in size.

55. What is your recommended CompactFlash card reader?

™| Extreme Pro

Firewire-800 Express Card 34
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A USB 2.0 Compact Flash card reader is included with your nanoFlash, which is generally
sufficient for 100 Mbps playback. The next performance improvement comes with a
Firewire-800 reader, such as the one shown from Lexar. Finally, the ultimate performance
choice is an Express Card 34 reader, such as the one shown from SanDisk.

Is Compact Flash reliable enough for professional video?

Compact Flash has been widely adopted by professional photographers who demand the
same reliability and data integrity as professional videographers. CF card manufacturers
typically specify 100,000 write cycles and 10,000 card insertion / removals (well beyond
typical expected usage). Some high end 300x cards are rated at over 1,000,000+ write
cycles, which is higher than the rating for the typical 32 GB 133x card. In either case, there
are more write cycles than one can expect to reach.

Each write cycle applies to individual memory cells, not to the device as a whole. Thus one
can easily record well over 50,000 events. CompactFlash cards offer excellent shock and
vibration characteristics. And many cards offer a limited lifetime warranty.

With an all solid-state construction, and mean-time-between-failure of greater than
1,000,000 hours, Compact Flash is arguably one of the most reliable mediums available to
store your video.

What file formats are supported and how are they different?
nanoFlash currently supports three file formats: MOV (Quicktime), MXF, and MPG.

MOV is mainly for Apple Final Cut Pro and some others.

MXF is for AVID, Sony Vegas, Edius and others.
MPG is for creating files compatible with DVD and Blu-ray burning software.

MOV and MXF are similar, but the file headers (and other items) are different.
MPG format allows one to record in SD at 5,6,7,8 or 9 Mbps and HD at 19, 25, 35 (4:2:0)

I f one records in MPG, one can use various
audi o and one video. One suchmcflriepedo:uti |l ity
http://www.squared5.com/

Note:

If one provides HD to the nanoFlash via HD-SDI or HDMI, then the MPG files will be
recorded in HD, which is appropriate for a Blu-ray disk. If one provides SD via SD-SDI or
HDMI, then the MPG files will be recorded in SD, which is required if one wants to create a
SD DVD.

What is the recommended file format?
MXF is supported on all PC based NLEs and is now compatible with FCP via the Sony

import plugin (see section on NLEs). On the other hand, Quicktime is the default format for
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editing on the MAC and we offer a free QT Y MXF
choice depends on your specific application (and those of your clients).

59. Can | record different video and/or file formats to the same Compact Flash card?
File format changes are acceptable, but all the files must have the same video format
(1080i60, 720p50, etc) for smooth playback out of the nanoFlash. However, if you do mix
video formats on the same CF card, these files can be transferred to an NLE for editing.

60. Can the CF cards be formatted on the nanoFlash?
Yes. And for proper operation, you should format the cards in the nanoFlash. Both
CompactFlash cards can be formatted simultaneously, which requires less than 10 seconds
for two 32 GB cards.

Caution: be certain to remove all cards with footage before formatting any cards, as the
formatting process clears all cards that are currently inserted in the nanoFlash.

61. Can the video be transferred to Sony XDCAM Optical drive for archive or delivery?
The Nov 09 release of nanoFlash firmware will include an MXF file format compatible with

Sony XDCAM Optical media. nanoFlash MXF files can be copied to this Optical media for
archival and playback in a Sony XDCAM HD 422 deck.

62. Can the Nexto device be used for temporary storage of the recorded clips?
Yes, our testing has shown that the Nexto DI eXtreme ND2700 device is an excellent device
for the temporary storage of your clips. The 500 GB Nexto is great for off-loading your
footage onto another medium, especially when a laptop or other computer is not present.
(http://www.nextodi.com/en/product/eXtreme _en.html)

NEXTO
Kirame

The clips on a CompactFlash card can be transfer
approximately 25 megabytes per second (MBps). When extracting the clips to another

computer, via the built-in ESATA interface, the transfer speed is approximately 60 MBps.

We recommend purchasing the extra battery with the Nexto, as the internal rechargeable

battery power is limited to a transfer of approximately 80 Gigabytes.
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63. Can video data be transferred to XDCAM optical media for archival?
Yes, but you must record in the MXF file format at 50Mbps Long-GOP. The MXF files can be

copied to the Sony XDCAM media for archival, delivery and playback in HD-1500 decks.
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XDCAM 422 (MPEG2) Compression

64. Why is video compression necessary?
Uncompressed HD video has a bit-rate of approximately 1200 Mbps or 125 to 150 MBps
(Megabytes per second). This rate would quickly overwhelm the I/O capability (not to
mention the storage capacity of most hard-drives). Compression reduces this data-rate by
10-fold, while allowing visually lossless re-creation of the original material.

65. Why was MPEG2 chosen?
MPEG?2 is a very well proven, widely accepted format that offers many advantages in a
portable HD/SD recorder/player, such as nanoFlash, including:
Very wide range of supported bit-rates: 5 Mbps to 280 Mbps
Sophisticated compression: I-Frame-Only as well as Long-GOP recording
Master Quality Full-raster, 4:2:2 180 Mbps/Long-GOP or 280 Mbps/I-Frame-Only
Proxy recording at 18 Mbps 4:2:0 Long-GOP
MPEG?2 files can be played in DVD or Blu-Ray disks (use .MPG format)
Near universal native NLE support: FCP, Avid, Edius, Vegas, Premiere
No need to transcode or translate files, plays directly off the CF card.
Comprehensive HD and SD format support
Low-power and small size hardware implementation (Sony CODEC module)
Provides for a much faster, better editing experience than compared to some other
CODECs.

T T Se@meoo0o

66. What is the difference between I-Frame and Long-GOP?
I-Frame mode compresses each frame independently (spatial compression). Long-GOP
consists of a compressed group of 12 to 15 frames starting with an I-Frame, followed by P
(Predicted) and B (Bi-directional) frames. The P and B frames compress the difference of
the current frame as compared to the original I-Frame (as known as temporal compression).

67. Will nanoFlash ever support uncompressed video record / playback?
Technically this is possible with the new SanDisk Extreme Pro Compact Flash cards. These

new cards boast 90Mbps R/W speeds, so two cards in a Raid1 configuration would provide
sufficient bandwidth for record/playback of uncompressed HD video. The video would not
be stored in a single file-based format, however, and the record time would be limited to
about 17 minutes (using two Sandisk Extreme Pro 64GB cards, which currently cost US
$700 each!). So while technically possible, we see very little gain in the video quality
compared to the extra cost and headaches associated with uncompressed.

68. How is MPEG2 different from other CODECs?
MPEG2 can support highly efficient Long-GOP as well as Intraframe modes.

With the nanoFlash you have the luxury of using either, as the situation warrants.

Our MPEG2 is a very sophisticated high quality implementation. With some other CODECs,
one may get 100 Mbps, but only in certain modes, with ours, if you choose 100 Mbps, you
get 100 Mbps for 1080i60, and 1080p24 and all other modes.
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69. Which NLEs support MPEG2?

Almost all professional NLEs support our XDCAM 422 MPEG2, including Avid, Final Cut
Pro, Edius, Vegas and Premiere (with the Main Concept CODEC Plugin-see last page for

special offer to nanoFlash customers.

70. How does the video CODEC in nanoFlash compare with other industry standards?

Convergent Design

Panasoni Panasoni

Manufacturer c Sony c Apple Sony Sony
nanoFlash

DVCPRO ProRe | XDCAM HDCAM

Format HD HDCAM AVC-I S 422 SR
MPEG2- | MPEG2- | MPEG2-
Compression DV MPEG2-I Intra Intra LG I LG MPEG-4
4:2:2 /

Sampling 4:2:2 3:1:1 4:2:2 4:2:2 4:2:2 4:2:2 4:2:2 4:4:4
Resolution - 1440 x 1440 x 1920x | 1920x | 1920 x 1920 x | 1920x108 1920 x
1080 1080 1080 1080 1080 1080 1080 0 1080
Resolution - 960 x 1280 x 1280 x | 1280x | 1280 x 1280 x 1280 x
720 720 720 720 720 720 720 1280x720 720
Quantization 8-Bit 8-Bit 10-Bit 10-bit 8-Bit 8-Bit 8-bit 10-Bit
Bit Rate
(Mbps) 100 112 - 142 100 220 50* 280 180* 440

*Equivalent I-Frame Rate = 125/400 Mbps
Respectively

71. Does MPEG2, especially Long-GOP, suffer from motion artifacts?
Not at the higher bit-rates supported by nanoFlash. We see little or no motion artifacts at 50

Mbps and at 100 Mbps these artifacts are nearly impossible to find, even analyzing on a
frame by frame basis at 400% zoom level.

MPEG?2 is a very sophisticated compression algorithm, able to adjust the size of the various
IPB frames according to the content. Note the difference in the frame sizes between a static
image and a high-motion sequence. The static image has a large I-Frame and much smaller
P,B frames, since there is no motion to compress. The high-motion sequence, on the other
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hand has a smaller I-Frame and much larger P,B frames to compensate for the added
motion vectors.

MPEG2 can add I-Frame macroblocks into the P or B frames to compensate for parts of the
image that were not present when the I-Frame was processed. So MPEG2 Long-GOP can
adapt to very complex changing scenery, such as a water-fall or sparklers in which every
frame is different from the next, or for situations like a ball dropping from the sky in the
middle of the GOP.

50 Mbps 4:2:2 Group of Pictures
Static Image

50 Mbps 4:2:2 Group of Pictures
High-Motion Video
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