Greeti ngs

Thank you for purchasing the PPS-2. This product represents a revol utionary
price breakthrough in professional M DI and tape synchronizati on. The PPS-2
allows M D sequencers, drum machi nes, workstations, and hard di sk recording
systens to sync to tape, and gives themthe ability to "chase tape". This neans
that the tape can be started anywhere in the song.

A der sync boxes required that you always start at the beginning of the song.
Al so, typical SMPTE synchronizers tend to be expensive and can be very
conplicated to set up and use. The PPS-2, however, is surprisingly sinple to
use.

The PPS-2 produces two different kinds of sync tones (FSK or SMPTE), and can
output three different kinds of MD timng nessages, so it mght be a good idea
to now determ ne how you are going to use the PPS-2.

"Smart" FSK with M DI Cock and Song Position Pointer

This is the way you will use the PPS-2 with drum machi nes, keyboard sequencers,
“hardwar e" sequencers, and a few software-based sequencers. The PPS-2 lets a
mul ti-track tape recorder control any sequencer or drum machi ne that recognizes
M DI Song Position Pointer. Sequencer tracks (or Drum Machi ne songs) are
recorded first, and then the PPS-2 is used to "lay down" a special FSK sync
tone, also known as "striping" the tape. The PPS-2 will read that FSK sync tone
during tape playback, overdubs, and m xdown. M DI Song Position Pointer is
generated by the PPS-2, causing the M D device to "chase" to the appropriate
point in the song. Then the PPS-2 will generate M D C ocks, so that the MD
devi ce stays in perfect sync.

SMPTE

This is the way you will use the PPS-2 with nost software-based sequencers and
hard di sk recording systens. The PPS-2 generates true SMPTE tine code. The PPS-
2 reads any formof SMPTE, converting it to either MD Tinme Code or Direct Tine
Lock.

SMPTE and M DI Tinme Code (MIC)

Wi | e reading SMPTE, the PPS-2 will output MD Tinme Code (MIC). The PPS-2 lets
a multi-track tape recorder control any device that recognizes MD Tinme Code
(MIQ). MIC, unlike MDI Cock, is a way of sending SMPTE nessages on a M DI
cable. It is used to drive software such as Vision™by Opcode, Sound Desi gner

Il ™Mby Digidesign, Pro4™and Master Tracks™by Passport Designs, and Perforner™
by Mark of the Unicorn. You may al so be seeing sone "hardware" sequencers or
drum nmachines in the future that can read MIC

SMPTE and Direct Tinme Lock (DTL)
DTL is used by pre-3.5 versions of Mark of the Unicorn's Perfornmer™program to
sync Performer to SMPTE.

The optional PPS-2 Renote Software allows your Macintosh or Atari conputer to
change the PPS-2 SMPTE striping tine and frame rate. (See enclosed order form
for details.)

Pl ease conplete and nmail he enclosed registration card, so that we may notify
you of any updates or new products as they becone avail abl e.
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Hookup

Speci al Notice about AC Line Conditioning:

Al'l conputer controlled equi prent (including sequencers, drum nmachi nes, tone
generators, and signal processors) nmust be protected fromvariations in the AC
line. The PPS-2 is no exception. Lightning strikes, "brown outs", even nearby
not ori zed equi pnment can scranble nenories and in sone cases cause danage to the
har dwar e

It is strongly reconmended that all your conmputer-related equi pnent (including
PPS-2) be plugged into an AC Line Conditioner. Many brands of nultiple-outlet
power strips at |east have circuit breakers and surge suppressors. But ideally
the PPS-2 should also be protected with a power strip that includes Line
Filtering as well.

Many brands of AC Line Conditioners are sold in Miusic, Consumer Electronics,
Comput er, and Hardware stores.

The SYNC OUT output goes to an audio input that will arrive at the selected tape
track, whether directly or via a mxing console to control the |evel

The SYNC I N i nput conmes fromthe tape track output.



The M D OUT of the PPS-2 goes to the MDI In of the sequencer, drum machine, or
conmputer interface.

To stripe FSK, feed the M D Qut of the sequencer, drum machi ne, or conputer
interface to the PPS-2's MDI IN This is not necessary for striping SWPTE

To overdub a new track into the sequencer while the sequencer is synced to tape,
hook up the M DI output of a keyboard controller to the MD IN of the PPS-2.

Power comes fromthe supplied 9VDC 500 mA adapter. (The center conductor is
positive, keep this in mnd if you ever need a replacenent.)

Refer to figures on the follow ng pages for hook up suggestions.

You may rack nount your PPS-2 with a JLCooper Nexus Rack Tray, or any equival ent
rack tray. Do not use screws in excess of 1/4" |ength.

FSK OPERATI ON OVERVI EW

This section provides a general overview of the operation of the PPS-2 in FSK
node. The follow ng sections will present the specifics. Once you have
famliarized yourself with the operation of the PPS-2, you may refer back to
this section as a quick guide to operation.

To Stripe Tape with FSK:
(1) Flip the left swtch down to the FSK position before turning PPS-2 on.

(2) Set up the sequencer or drum machi ne.

i The sequencer or drum machi ne nust be ready to play back a previously
recorded song.

i Set the sequencer or drum machine to Internal sync.

iii Set the sequencer or drum nmachine to send out M D cl ocks.

(3) Hook up M DI QUT of the sequencer or drum machine to MD IN of the
PPS-2. Hook up SYNC QUT jack of PPS-2 to tape recorder input. Typically, sync
tones are recorded on the |ast track.

(4) Flip up the right switch to the STRI PE position.

(5) D sabl e EQ and Noi se Reduction, if possible, on that track, and set

| evel s.

(6) Start tape transport in RECORD on the sync track. After a little pre-

roll time, start the sequencer or drum machi ne.

(7) LOCK LED will cone on, indicating that tape is being striped with the
smart FSK tone.

(8) Stop the tape recorder at the end of the song.

To Sync Sequencer or Drum Machine to Tape:
(1) Flip the right switch down to the READ position.



(2) Hook up tape output to the SYNC IN jack of the PPS-2. Hook up the
M D QUT of the PPS-2 to the sequencer or drum machine M D | nput.

(3) Check to make sure that there is still no EQ on the sync track. If
noi se reduction was turned off during striping, nmake sure that it is still
turned off.

(4) Set sequencer or drum nmachine to receive external MDI d ock.

(5) Start the tape, either at the begi nning or anywhere in the song.

(6) As soon as the PPS-2 receives the sync tone, the Lock LED will come on
and a M DI Song Position Pointer will be sent. This will be followed by a

Conti nue conmmand and by M DI C ocks. The sequencer or drum machine will "chase"
and | ock.

| mport ant

Flip the left swtch to FSK, then turn unit on
The PPS-2, in order to maintain the nost accurate timng possible, only checks
the position of the left node switch as you turn the unit on.

Striping Tape

First hook up the PPS-2 according to the previous directions. Typically, the
| ast track available is used for sync tones (e.g, if you are using an 8-Track,
record the sync tone on track 8.) Be sure to defeat EQ fromthis track, and
when possi bl e defeat noi se reduction too.

(Dol by C™Mand dbx™usually don't cause any problens. But if you have the
option, |leave themoff during both recording and pl ayback.)

After recording your sequencer tracks (or drum nmachi ne tracks), |eave your
sequencer set for internal sync. On the PPS-2, flip the right switch up to the
STRI PE position.

Al so be certain that your sequencer is set up to transmt M DI clocks.

You shoul d set record level to somewhere around -15 to -10 dB. On decks with
poor track separation, you may opt for lower levels to avoid hearing the sync
tone "spill" into an adjacent track.

Start the tape recorder in RECORD. After 15 or so seconds of "l|eader" tone,
start the sequencer or drum machine playing. It will send out a Start and C ock
conmmands to the PPS-2, which will in turn light the LOCK LED. The PPS-2 w ||
start sending the smart FSK sync tone to the tape.

(This tone has an encoded nunber that continually counts up the nunber of clocks
since the reception of the Start command, that is, since the start of the song.
This nunber will |ater be turned into a Song Position Pointer.)

A few seconds after the sequence stops, stop the tape.



Syncing to Tape

This is the procedure you will use for overdubs, playback, and m xdown. First,
set up your console for the recording and nonitoring of your tape tracks. Al so,
check to see that your M D systemis hooked up so that you will be able to
nonitor the audi o outputs of your sequencer-driven slaves. Check to nmake sure
that there is no EQ (and ideally no Noise Reduction) on the sync track being
fed to the PPS-2'"s SYNC I N i nput.

Flip the right switch to the READ position. Check that the left switch is down
to the FSK position.

Set your sequencer and drum machine to External M DI d ock.

Start the tape, either fromjust ahead of the start of the track, or fromwhere
ever wthin the track you desire. As soon as the PPS-2 receives sync, the LOCK
LED will cone on. If this is at the very beginning of the track, a MDI Start

command, followed by MD Cocks will be sent fromthe PPS-2 to the sequencer or

drum machine. |If the tape is started anywhere |ater than the very start, a MD
Song Position Pointer will be sent, followed by a MDI Continue comuand, and
then M DI Cocks. The sequencer/drum machine will "chase" to the appropriate

place in the song. Fromthere, it will stay in perfect sync.

Pl ayback Level

The PPS-2 will accept a fairly wide range of playback |level. However, it is of
course possible to go beyond the range of acceptability. Avoid overdriving the
i nput of the PPS-2. The playback |evel should ideally be around -10. So, if
the lock LED fl ashes on and off on playback, don't assune that the problemis
dropout. It may be that the level is too high.

If you are passing the signal through a m xing consol e channel, and if the LOCK
LED flickers on and off, try adjusting the fader up or down for a steady LOCK
condition. |If the FSK tone was recorded at the correct level, it should not be
necessary to change the | evel on playback.

If you still experience difficulty in getting a steady |ock, see
Tr oubl eshooti ng, page 13.

Auto Merging: Sequencer Overdubs

Suppose that it becones necessary to overdub a new sequencer track while | ocked
to FSK. Since your sequencer has only one MDI input, you will notice that the
input is occupied by the MDI cable fromthe output of the PPS-2. Hook up a

M DI cable fromthe output of your keyboard controller to the MD input of the
PPS-2. (If you have a M DI Patch Bay, this would be as sinple as flipping a
switch or pressing a button.)

The PPS-2 will automatically nmerge the M D data com ng fromyour keyboard with
the MD timng data. Both will be sent on the single M D cable going to the
i nput of your sequencer.

Be aware that certain sequencers do not know how to read Song Position Pointer
and record notes at the same tinme. For exanple, nost hardware sequencers wl |



i medi ately drop out of record when they receive a Song Position Pointer. The
solution for this is to use the sequencer's punch-in function, if avail able.

Set the sequencer to play, and then start the tape and all ow the sequencer to
chase and | ock. Then put the sequencer into record by punching in. Then play
the keyboard to record the new track

In this node, the PPS-2 will convert true SMPTE into MDH Tine Code frane
nmessages, or into Performer's Direct Time Lock. The PPS-2 will also allow the
striping of a tape wwth SMPTE. The SMPTE generated is 30 franmes per second
(non-drop), starting at 00:00: 00: 00.

| mport ant

Flip the left swwtch to either MIC or DTL, then turn unit on.

The PPS-2, in order to maintain the nost accurate timng possible, only checks
the position of the left node switch as you turn the unit on.

Striping

First hook up the SYNC QUT of the PPS-2 to the tape recorder input. Typically,
the last track available is used for sync tones (e.g, if you are using an 8-
Track, record the sync tone on track 8.) Be sure to defeat EEQ fromthis
track, and when possi bl e defeat noise reduction too.

(Dol by CMand dbx™usually don't cause any problens. But if you have the
option, |leave themoff during both recording and pl ayback.)

To generate SMPTE, it is not necessary to hook up any sequencer.

You shoul d set record level to sonmewhere between -15 and -10 dB. On decks with
poor track separation, you may opt for lower levels to avoid hearing the sync
tone "spill" into an adjacent track.

Start the tape recorder in RECORD

To initiate a SMPTE stripe, flip the right switch up to the STRI PE position,
with the left switch set to either MIC or DIL. The green LOCK LED should fl ash
sl ow y.

It is common practice to stripe the whole |ength of tape.

Syncing to Tape

First hook up the tape output to the SYNC IN jack of the PPS-2.

Flip the right switch down to the READ position.

Bef ore di scussing syncing to tape with SMPTE, it may be hel pful to say a few
wor ds about MIC and DTL. For a nore detailed discussion, refer to the Appendi x.

M DI Time Code (MIC)



MIC al l ows SMPTE tine (in hours, m nutes, seconds, and franmes) to be translated
into a MD format. As soon as the tape begins to play a SMPTE track into the
PPS-2, the PPS-2 imredi ately converts the stream of SMPTE tinmes into MIC
nmessages. So the sequencer nust have first been told "when you see a certain
time arrive, begin to play the sequence at this tenpo.”™ A Start tine, sonetines
called Ofset tinme, nmust first be entered into the sequencer to use MIC

Hook up the M DI output of the PPS-2 to the MD input of your conputer or other
MIC-driven device. Flip the left switch to the MIC position. As soon as the
PPS-2 receives SMPTE, the green lock LED will come on and MIC wi || be generat ed.
Refer to your specific software-manufacturer's recomendations for using MIC

Direct Tinme Lock (DTL)

Direct Time Lock is a proprietary timng schene invented by Mark of the Unicorn
for use with their Performer ™sequencing software. DIL is not a part of the

M DI specification, so it will only work with Perforner™ There are a |ot of
things to set up on Performer™to make it slave to Direct Tinme Lock.

On the Basics nenu, first set Receive Sync to Direct Tinme Lock.
Turn Slave to External Sync on.

Select the small nmenu on the Counter Wndow, and select Set Chunk Start (or
Sequence Start on earlier versions). Enter the SMPTE start tinme using Franes,
not Real Ti ne.

Hook up the M DI output of the PPS-2 to the MDI input of your conputer. Flip
the left switch to the DTL position. As soon as the PPS-2 receives SMPTE, the
green lock LED will come on and DTL will be generated . Refer to the specific
instructions in your Performer owners manual for using Direct Tinme Lock.

Pl ayback Level

The PPS-2 will accept a fairly wide range of playback |evel. However, it is of
course possible to go beyond the range of acceptability. Avoid overdriving the
i nput of the PPS-2. The playback |evel should ideally be around -10. So, if
the lock LED fl ashes on and off on playback, don't assune that the problemis
dropout. It may be that the level is too high.

If you are passing the signal through a m xing consol e channel, and if the LOCK
LED flickers on and off, try adjusting the fader up or down for a steady LOCK
condition. |If the SMPTE tone was recorded at the correct level, it should not
be necessary to change the | evel on playback.

If you still experience difficulty in getting a steady |ock, see
Tr oubl eshooti ng, page 13.



Aut o Merging: Sequencer Overdubs

Suppose that it becones necessary to overdub a new sequencer track while | ocked
to SMPTE. |If your sequencer has only one MDI input, you wll notice that the
input is occupied by the MDI cable fromthe output of the PPS-2. Hook up a

M DI cable fromthe output of your keyboard controller to the MDl input of the
PPS-2. (If you have a M DI Patch Bay, this would be as sinple as flipping a
switch or pressing a button.) The PPS-2 will automatically nmerge the M DI data
com ng fromyour keyboard wwth the MD timng data. Both wll be sent on the
single M DI cable going to the input of your sequencer. Be aware that certain
sequencers do not know how to read timng data and record notes at the sane
time. For exanple, Passport's Pro4d™and MasterTracks™ cannot read MIC on the
sane port as M D Notes.

SMPTE Regener ati on/ Jam Sync

It is a good practice to avoid copying a SMPTE track from one tape to another.
The code being transferred to a new tape ought to be a regenerated version of
the original.

Wiile PPS-2 is receiving SMPTE fromtape, new SMPTE tinme code is simnultaneously
sent out of the SYNC QUT. This is not nerely reshaped code, rather it is
freshly generated code, whose tinme val ue exactly corresponds to the incom ng
code. If the original code had sone defects (of |ess than six frames), the new
code interpolates, that is to say, the gaps are filled in with nunerically
correct frame nunbers.

SMPTE Fl ywheel

Magnetic tape is vulnerable to drop-out caused by contam nation or m ssing oxide
particles. Thus a SMPTE tone on tape can occasionally have m ssing franes.

When the PPS-2 encounters very short periods of bad SMPTE tinme code, it can
continue to generate MIC or DTL. This feature is known as "flywheeling", and is
used to prevent a sequencer from stopping during a recording session or m xdown.
PPS-2 can flywheel through 6 bad frames of tine code. |If a drop-out |asts any

| onger, the PPS-2 behaves just as if incom ng SMPTE has been stopped. As soon
as good code is received, MIC or DTL conversion resunes.

If you have followed the directions, but things still are not going quite as you
expected, take a few m nutes to do sone troubl eshooting. The key to
frustration-free troubl eshooting is threefold:

(1) Check the obvious first.
(2) Be painstakingly systematic, change only one variable at a tine.
(3) Stay calm it is only your livelihood at stake.



Here are sonme clues to solve conmon probl ens.

The LOCK LED does not come on when attenpting to stripe FSK

Check that the sequencer or drummachine is really set up to put out MD

Ca ocks.

A surprising nunber of devices need to be "told" to do this. The M DI cable
should go fromthe MD out of the sequencer to the MD in of the PPS-2, and
the switches should be set to STRIPE and FSK. (A sequencer does not need to send
Song Position Pointer in order to stripe the tape.)

The LOCK LED does not come on when attenpting to slave to FSK or SMPTE.
Check that the tone is really on tape by nonitoring (listening to) the sync
track AT A LOWLEVEL. It should not be a steady tone, rather it should sound
sort of garbled or warbling. Check that the switch is set to the correct
position.

The LOCK LED does not stay on steadily.

The [ evel may be too high. The optinumlevel is between -15 and -7 on sem -pro,
that is, -10 equipnment. The PPS-2 is designed to read a |low | evel signal, so it
is easy to accidentally overdrive it, especially when using professional, that
is, +4 equipnent.

Ideally, E.Q and noise reduction should be defeated during record and pl ayback.
Dol by C™and dbx™ noi se reduction usually cause no problens as |long as they are
used during both record and pl ayback.

If the Lock LED al ways goes out at the same place in the song, suspect either
tape drop-out or adjacent track cross-talk. On smaller tape decks, channel
separation can be poor. A tape track with a lot of high energy content (such as
a "scratch" mx) alongside a sync track can cause problens if the audi o signal

bl eeds into the sync. Also, anything that can degrade audi o can degrade sync as
well. Be sure that the transport is well maintained with clean and demagnitized
heads.

The tone shoul d have been recorded into an ordinary line input. Sonme nulti
tracks incorporate special sync inputs and outputs. W do not recommend using
these because they can introduce undesirable filtering and |imt your ability to
control the level. The filtering in a Tascam Porta 05 can only be defeated by
having its circuitry nodified by a qualified service center. |f you have tried
everything else and still cannot get a successful lock up with Porta 05, contact
Tascam Teac techni cal support.

El ectrical AC line noise can cause a permanent drop-out, as when a refrigerator
turns on while you are laying down tine code. Listen to the sync tone for a
click at the point of drop out. |If it sounds nuffled, it is probably a bad
tape. |If, however, you here a click at the drop-out point, you may have a surge
or electrical noise problem



No Chase or irregular tenpo with FSK

First verify that the sequencer or drum nmachine is indeed set to external MD

G ock. If you have inadvertently left the sequencer or drum nmachine set to
internal sync, it may still give the illusion of locking to MD Cock. But it
wi |l not chase or lock properly. (This does not apply to Al esis equipnent, which
has a single setting for both internal and M DI clock.)

If the sequence plays back at about half tenmpo, check that the tenpo of the
sequence during the stripe operation did not exceed 240 B.P.M If the sequence
pl ays back at double tenpo, be sure that you have not inadvertently caused a

M DI | oop sonmewhere in the system This can happen if a M D patch bay has not
been correctly set up

The Lock LED is on but the sequencer is not playing back.

Check that the sequencer has been set up to read the correct type of MDI timng
commands. |If using a Macintosh conputer, check the software for correct M D
port configurations and interface clock rate. |If using MIC or DTL, recheck the
start tinme (sonetinmes called offset tinme) on your sequencer.

Wth MIC or DTL, the sequence imredi ately chases to a very high neasure nunber
as soon as the tape is started.

The Start Tinme of the sequencer has probably not been set correctly. This is
sonetines called offset tinme. Let the tape run a few seconds so that you can
notice the SMPTE tinme display on your sequencer. Make sure that your Start Tine
is set alittle later than the SMPTE stripe's beginning tine.

No Response

If none of the switches do anything, and none of the LEDs are on, check the
power hook up first. |If the LEDs just stay on, this nmay indicate that the
internal mcroprocessor is not running. Perhaps the unit has received an AC
surge. Turn the power off and on once to see if the unit returns to life. |If
you still have no luck, see bel ow

At JLCooper Electronics, we pride ourselves on our consistency of conscientious
wor kmanshi p. W& use solid netal enclosures, and highest quality epoxy gl ass
printed circuit boards. The PPS-2 is actually a precision mcro processor-based
instrunment. Please transport it tucked away in one of your road cases.

If you experience any operational difficulties, let us reassure you that every
unit is 100%factory tested. It worked when it left the factory, otherwise it
woul dn't have been shi pped. The npst common cause of nysterious problens is a
"noi sy" AC outlet. W recommend the use of a AC surge suppressor and line filter
with all conputer-related equi pment. These can be purchased at any hardware or
conmputer store, and many nusic stores also now carry them

As usual, there are no "user-serviceable" parts inside the PPS-2 . For warranty
service in the event of a malfunction, call the factory to obtain a Return
Aut hori zati on before sending the unit back.



If you need to call the factory, please have ready your serial nunber, a pen,
and note the page nunber in the owners manual that relates to the problemyou
are havi ng.

Pl ease read this manual and debug your system before calling.
Appendi x:  Synchroni zati on Terns

This chapter provides you with definitions of the synchronization terns that
relate to the PPS-2. We will conclude with a discussion of the criteria for
choosi ng the ideal synchronization procedure for your application. Although you
probably al ready have an application for the PPS-2 in mnd, you might find it

hel pful to review this chapter because there still seenms to be a good deal of
confusion in the industry over the differences between MDI Cock, MD Tine
Code, and Direct Tinme Lock.

We have for the nost part avoided the use of the term"MDl Sync" in this
manual . Al though that termused to refer to MDI Cock, these days it may refer
to anything, and thus has becone al nbst usel ess as an expression! This
confusion is not hel ped by the fact that nore than one popul ar sequencer

manuf acturer invents their own sync term nol ogy, using words not even found in
the Detailed MD Specification. This |eaves many nusici ans and producers
justifiably perpl exed.

So pl ease excuse us if we seemto be engaging in enbarrassing overkill in
attenpting to clarify certain terns.



Definition of Terns

M D C ock with Song Position Pointer
Generally, these terns are also used to refer to a whole group of M DI nessages,
including Start, Stop, and Conti nue.

MD Clock is known as a Real Tine M D nessage. It is sent and received by
nost sequencers and drum machi nes continually, 24 times each quarter note. Thus
the clock rate varies with the tenpo. Nearly all sequencers can read M D

d ock.

Song Position Pointer is a MD nessage that indicates how many si xteenth notes
have el apsed since the beginning of a song.

M DI Song Position Pointer by itself cannot synchronize anything. It nust be
used along with M DI Continue and MDI C ock nessages to be useful. The M DI
Song Position Pointer nmessage is sent out only once whenever a tape with FSK is
started at sone | ocation other than the beginning of the song. It is never sent
continual ly.

PPS-2 generates and reads its own special FSK (see below). Wile reading this
FSK, PPS-2 generates M DI Clock (with its associated Start, Stop, Continue, and
Song Position Pointer nmessages) which are sent to your sequencer or drum

machi ne. A sequencer that has been set up to receive MDI Cock will slave its
tenpo to the FSK track. Wen the tape is started, PPS-2 sends a Song Position

Poi nter message into the sequencer. |If the sequencer can recogni ze the nessage,
it will internally prepare to playback at the right location within the song.
SMPTE

SMPTE was devel oped in the 1960's as a way to uni quely nunber each frame of a
video tape for the purposes of editing. On audio tape, SMPTE consists of an
sync tone that is recorded onto one track. One mght say that the tone is
recorded along the length of the tape. For this reason, it is known as

Longi tudi nal Tinme Code or sinply LTC. (There are other ways of encodi ng SMPTE
onto various nedia, but we will limt the scope of our discussion to LTC.)

SMPTE Encodi ng

A SMPTE sync tone shifts its phase in a special way (called "bi-phase") to
encode binary data. This binary data represents a tine in hours, m nutes,
seconds, and frames. Each franme is further divided into 80 bits.

SMPTE For mat

The frame rate may be either 24 franmes per second (used for 35mmfilm, 25
frames per second (European and Australian video), 30 franes per second (general
pur pose tape sync), or 30 drop-frame (U S. video). (30 drop-frane is a sort of
conprom se time code, color video really uses 29.97 frames per second. The 30
drop-franme format selectively renoves certain franes to create an average of
29.97 over a certain period of tine.)

The PPS-2 generates any of these forns of SMPTE. Wien the PPS-2 reads SMPTE, it
converts it into either MDI Tinme Code or Direct Tinme Lock. PPS-2 sends this
M D information into your sequencer.



M DI Tinme Code (MrQ

MIC is a way of sending SMPTE tinme on a MDI cable. Wile reading SMPTE, the
PPS-2 can directly convert the hour, mnute, second, frame data into MIC, which
your conputer in turn can decode and | ock to.

MIC is very different fromordinary MD Cock. This is because MDI d ock
nmessages are sent out at a rate that varies with the tenpo. That is to say, the
faster the sequence, the faster the MDI C ock nessages are transmtted. MIC
however does not vary in tenpo. Rather, it represents a steadily "upcounting"
nunber streamthat can be decoded by a sequencer as a tine.

For this reason, sequencers that read MIC (such as Passport's MasterTracks™or
Opcode's Vision) nust also allow the user to specify a start tinme and tenpo as
part of a sequence. As soon as the tape begins to play a SMPTE track into the
PPS-2, the PPS-2 imredi ately converts the stream of SMPTE tinmes into MIC
messages. But the sequencer will not start until the SMPTE tinme on tape equals
the pre-programmed starting tine.

So the SMPTE stripe on tape mght begin at a tine of, say, 00:00:00:00. But the
sequencer's starting tinme nust be a little later, |ike 00:00:25:00. That way
the sequence will start about 25 seconds into the tape, allowng you a little
SMPTE | eader.

Direct Tinme Lock (DTL)
This is a proprietary MDI timng schene invented by Mark of the Unicorn for use
exclusively with their sequencing program Performer™ It is not really part of
the M DI Specification.

It is used in a manner simlar to MIC, a starting tinme and tenpo are first
programed into the sequence. This starting tinme nust be a little later than
t he begi nning of the SMPTE stri pe.

Smart FSK

FSK stands for Frequency Shift Keying. Technically speaking, even a Touch Tone
tel ephone uses FSK.  But in the recording industry, the termis usually
restricted to describe the generic "tape sync" that is avail able out of nost
har dwar e sequencers and drum nmachi nes. The drawback of synchronizi ng using
ordinary FSK is that the tape nust always be started fromthe beginning of the
song.

PPS-2 uses a special Smart FSK, which conbines the sinplicity of ordinary FSK
with the chasing ability of SMPTE. M D O ocks fromthe sequencer (which may
vary tenpo in any fashion) are used to generate an FSK sync tone. This sync
tone is encoded with a nunber representing the nunber of clocks since the start
of the song. (This encoded nunber contains enough bits to handle over two hours
worth of tinme at a tenpo of 120 beats/second.)

Upon pl ayback, PPS-2 reads and decodes this nunber, and converts it into a Song
Position Pointer, and sends it into your sequencer or drum machine. Thereafter,
M DI Continue and Cl ocks are sent.



Choosing Smart FSK or SMPTE

I f your sequencer reads M D O ock, but cannot read MIC or DTL, then choose
Smart FSK. FSK is thus used for hardware sequencers, workstations, and drum
machi nes, including devices by Alesis, Roland, Kawai, Yamaha, Korg, Ensoniq,
Emu, etc. FSK allows any nulti-track tape recorder to control these devices
starting at any place in tape. PPS-2 will read that FSK sync tone during tape
pl ay back, overdubs, and m xdown. PPS-2 decodes the tone and sends a M DI Song
Position Pointer. The sequencer responds by chasing to the appropriate neasure
in the song. Then PPS-2 will generate M DI C ocks, so that the sequencer stays
in perfect sync.

I f your sequencer or hard disk recorder reads MIC or DTL, then choose SMPTE.
SMPTE is thus used for nost software packages including those manufactured by
Passport, Opcode, Digidesign, C Lab, Steinburg-Jones, Hybrid Arts, SMPTE all ows
greater flexibility in that you can make changes to the Iength or tenpo of a
song even after the stripe has been recorded onto tape. (Wth FSK, the tenpo
and | ength of the song are encoded into the sync tone, and thus cannot be
changed.)



