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Model Z&00 LR

LTC Read=r

1. Descriplion
1.1 Introduction

The Model Z&00 LR LTC Reader accepts longitudinal
time vcode (LTC) and, if desired, either control Track and
direction signals from video tape recorders (VTRs) or tachomeler
and direction signals from audio tape recorders (ATRs), all at
tape spesds from L/720 %o LO0 Limes play speed The control
tracks/tach sigrnals can be used to updale the time cods counl
wmhenever Lhe LTC bszeomes unreliable ov, on ATRsS, when Lhe TLape
lifters operatls. If direction signals are nol available, the
Z600 LR can be instructed to learn the 1last known tape direclion
from Lhe LTC and to update in that direction until new LTC
appears.

An ATR lifter control oultput is provided which
permits any of three modes of lifter operaltion 1o be selecled by
Lhe user. The outpul can be programmed te defeal the liflars atl
all times (to permit time code to be recovered at 3ll tape
speeds); to allow the lifters to operate at tape speeds above lwo
times play speed (pormal operation)i or to implement a sample
mode In the sample mode, the liflers operate normally, bul are
foreed to return Lhe tape to the heads occasionally to allow the
reader %o sample Lhe time code.

Wher the lifter control ocuipul is not coannected Lo
arn ATR, no lifter control is exercised by Lhe reader. In thi=s
situatian, tach pulse updating may ocecur even al slow lape
speeds, because some recorders only allow The tape teo touch the
heads during Play.

When the lifters of an ATR are defeatled atl all
times, allowing time code ta be read at all tape speeds (for
instance, Lo handle discontinuows Lime code), LThe playback
amplifier associatled with the ATR 3 lime code track must be
wide—~banded (bandwidth about 150 KHz) in osrder to handle the high
frequency ractangular waveforms of ths time code Whether or nol
the playback amplifier is wide~banded, it should have good low
frequency response to permit Lhe code to be read at low speeds
{while tape is starting and stopping). Some ATR manufaclurers
supply special wide-band SMPTE/ERL Lime code amplifiers for their
Lransports,

The reader supplies, on Lhe datz bus, decoded
longitudinal time code or lime code updaled by conirol track or
tach pulses, in Lhat order of priority, switching aulomatically
if the LTC proves unreliable.  The data bus signals are always
compensated for decoding delay by adding one %o each reading.
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When available, all other decoded information, such as user bitls,
color frame flag, drop frame flag (NTSC only), and Lhe binary
group flags (which can be used o indicale how Lhe user bils
should be decoded), is also supplied on Lhe bus Error bypass
routines are used so that occasional drop—oauis oy incorrect codes
will not effect the recoversed time code seguence

NOTE

Sas Section L.l of The Model ZADO LG
LT Generaltor manual for information
about how Lhe binary group flags
should be interpreted

The front panel digital display can b= frozen when
desired, either from the front panel or by a8 remote swilch,
without interruplting data bus flow

I+ the data in the user bits is Time sodse which
forms & consistant counting sequence, then the reader can be set
to compensate The user bits dats for decoding delay.

EBoth sliced LTC and inpul code rate frame adge
syne pulses (extracted from the sync word of the LTC) are
available at the rear panel. The sync pulses can also be
disztributed to other modules over Lhe dala bus

1.2 Inputs and Qutpuls

All of the exiernal inpul and oculpul connections
are made through connectors on the rear of LThe module The
mating plugs for the common conneclors used (ENC and XLR-1lype
audio plugs) are not supplied since they are readily available 1n
a3ll studios. The mating plugs for 2ll other conneclotrs are
supplied with the module

1.2, 1 Time Code Inpul

One TC IN XLR-3F jack accepls a 30 mVY to 10 Vpp
longitudinal time code signal. Impedence iz 1OK ohms,
differential; rate may be 1/20th play speed to 100 Times play
spead. Connections arae:

Firn 1: signal ground
Pin Z and Pin & differential input
Shell: chassis qground
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1.2.2 Time Code Oulpul

One SLC OUT XLR-3M jack provides a single—ended
TTL-1level longitudinal time code outpul with waveshape improved
by slicing. Connaclions are:

Fin 1: Signal ground
Fin 2. Signal ground

Fin 2: LTC oul
Shell: Chassis ground

1. 2.3 Remote Freesze Control

One REM FREEZE ENC jack accepls an inpul to freeze
the display when desired The freeze signal can be either a
cantinuous conftact closure Lo ground or 2 low TTL level.

1.2. 4 ZSync Qulpul

fine SYNC WD OUT BNC jack provides a TTL-level
positive pulse oulputl of one LTC bit duration synchronized Lo
the received longitudinal time ende syne word.  The leading edqge
is coincident with the frams edge of The LTC

NOTE

The syne signal is only generated
when valid LTC iz being received and
decoded; it iz not generatled when the
reader is updating from control
track/tach pulses,

1.2.5% Transport Conneclor

One TRANSPORT connector, Amphenol type 57, 14-pin
female, provides #or the input and outpul signals to and from a
VTR or ATR. Mating plug is Amphenol S7-30140. The signals are:

Fin 1: DC-coupled TTL-level control tracks/tlach inpul.
: Rates from 1/20 to 100 times play speed. witlh
number of pulses per second (3% play speed)
from { to 255 selectable internally by DIF
switches

Fin Z: tape direction input. TTL logic levels or

contact closure Lo ground, with sense
selectable internally by jumper.
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FinS/Fin

Fin

Fin

Fin

Fin 10/FPin

Fin
Fin

Fin

11:

12:
13

14.

AC-coupled non-TTL-amplitude contrel track/tach
input. Accepls L/2 V to Z 1/72 V peak pulses of
either polarily, with base line belwean ~-12 and

+17 VO, and supplies, on pins 2 and %,
amplifiad waveforms suitable for connection
pin 1.

NOTE

I+ number of pulses par second (a1
play speed), amplitude, baseline
level, polarity and width of pulses
and levels, and sense of Lape
direction signal are not known, then
sseillescope observations sheould be
mads.

sliced LT outputl. Samz as pin 2 of SLC CUT
connectar,

differential LTC inpuf, Same as TC IN
conpector, pins 2 and 3

lagie ground

Lpa)

amplified pin 3 outpul Connect Lo pin 1 te

oy

eount positive excursions of pin 2 input

amplifisd pin 3 outpul., Connect to pin 1 to

-

count negative exeursions of pin 3 input

lifter control outpul, Fraovides relay closure
between pins or an open collection-open emilter
transistor switch sinking curvent from pin L1

(collector) to pin 10 (emitter) when lifter
defeat is oalled for. Type of oulpul is
selected by jumpers.

Saturated transistor switeh rating:
Current: 10 ma, max
Fin i1 voltage: +15 VIC, max

Pin 10 voltage range: +1 to ~1% VDC, max

Relay contact rating:

Current: 1 amp, max.

Veltage: 28 VDC, max
~1Z VOC output, less than 20 ma lead
+12 VOC output, less than 20 ma load
+5 VDC outpul, less than 100 ma load
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1.% Controls and Indicators

All of the external contrels and indicators of the
module are located on The front panel.

TIME: interlocked pushbutton used Lo enable
diszplay of Lime

UERITE: interlocked pushbutton used Lo enable
display of user bits

NOTE

When both TIME and UBITES pushbultons
ate disabled {(bhy qgently pushing the

buttons as necessary to tLrip bolh to
OUT position), decimal display will
shewa user-selectaed address of module

FREEZE: alternate—actisn pushbutton used Lo freeze
display without interrupting data bus
operalion

COMF UE: glternate—action pushbutton used Lo enable
user bils compensation

CTr71: LED lights when Lime code is being updated
by conlroal track or tach pulses,

L LED lights when drop—frams bil of time code
being received is set to one

CF: LED lights when color frame bilt of time
code being received is set to ona

Mumeric gight-digit dacimal display of Lime, user
Dizsplay: bitz or module address.

1.4 Computer Interfacing

Communications belwean the LTC Reader aznd extarnal
computer equipment can be carried oul oever the data bus through &
Serial Inlerface module  The interface can accepl data which the
raader broadeasts on the bus, and send it to Lhe external
equipment when instructad Lo do so Additionally, a FParallal
Interface can be used to output data te external equipment.

The message protocols which apply to fthe LTC
Reader are listed in Section 3. 4. For a3 complete description of
communicaltions gpatration, refer Lo Lthe Model 2600 51 Serial
Interface section of this manual. The LTC Re=ader consiitules a
single device for inlerfacing purposes.
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vet-Up and Adjustment

Two printed circuil boards (FCREs) are used in LThe
LTS Reader modul e The Longitudinal Reader POE iz the lafi-hand
board as viewed from Lhe fronf of the module; the LR Frocessor
FCE is the right—hand board

The PCEs contain controls and jumpers which must
be adjusted and posilioned to sel up the module to malteh The
systam in which it is to be installed Many., but ncet all: of Lhe
controls and jumpers are located along the fop edges of the FCEs,
and mast are identified by etceh marking on Lthe boards. Homever,
positive identification sheuld be made by referring o Lhe
assembly drawings in Section 3.

The potentiomenters, rotary switches, DIF swilches
and capacitors are of convantienal design for PCE use and are
readily identifiable. The jumpetrs are small,
blue—-insulation-covered, rectangular, box-shapsed metal plugs

which connect Logether pairs of adjacent metzl pins They are
held in place by friction Very occasionally, & jumper i3 an

actual piece of wire soldered belween Lwo 2ich pads The faclory
settings of jumpers for shipment are indicated by aslerisks (%)

Only those controls and jumpers used in system
set—up are described in this s=clion. There are others on Lhe
FCEs which are for use by service pstrsonnel, and thess are
deseribed in Section 4, Test and Trouble-Shooling. Finally:
Thare are some cantrols and jumpars for use only by factory
personnel during manufacture; these ars not described and should
ot be disturbed

Z. 1 Longitudinal Readayr PCE

[

i: S-position DIF switech (2ll positions used).
Entire swileh is used Lo genzvate a binary number
from O to 255, corresponding Lo number of play
spred pulses per second of control track/slach
input signal. Bi is LSEB:, BS is MSR 0N sets a
bit to one. ALl switches OFF defaulls to frame

rate

NOTE
The relationship betwzen Lhe DIP

awiteh positions and the binary
numbets is:

& EB7 B& ES B4 OE3Z O BZ EL
1z2 &4 32 16 = 4 Z 1
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JPZIFE:

b

ha

R

To set 3 pulse rate, turn on the
switcehes necessary Lo make the
assceciated binary numbers add up Lo
the desired rale For itnstance, 1o
sel 2 tach rate of 20 pps, fturn on
switehes BS, B4, BZ and BZ (1é6 + & +
4 + 2 = Z0).

mulii—-turn pol 2djustis inpul voltage range of LTO
input. Set 30 3ignals below S0 mV are ignored

multi—-turn pot adjyusis demodulaler clock %o LO
MHz

Two Z-pesition jumpers select The LType of signral
oulpul (between pins 10 and 1! of TRANSPORT
capnector) to be used for defeating audio taps
recorder (ATR)Y tape liflers. The lwa jumper
positions R#¥ select relay closure oulputl, The
two jumper positions L select satlurated
transistor switch oulput,

Frocessor FCE

10~position rotary switeh defines numeric address
of this module Set switceh to a8 unigue number
within the system

S—-position DIP swileh (4 positions used).
Ei: ON a2llows ATR tape lifters Lo operatle
normally al tape speeds greater than twa
Limes play speed
NITE
When Bl is OFF, lifters are defeated

at all times.

BZ: ON forces ATR tape lifters Lo return Lape to
: heads oecasienally (approximately one secand
out of every four), allowing reader Lo
sample Time code

NOTE
Bl must be ON when BZ 13 Q0N

Otherwise, l1ifters will be defeated
at all times.
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B3 nol used.

B4: ON foreces processor Lo use Z4-frame
standard, with BS OFF.

ES: ON forces processor Lo use Z5-frame
standard, wilth B4 GOFF.

E4 and B3 ON together forces processaor Lo
use 20-Fframe sltandard.

B4 and BS OFF together allows processar Lo

yse system standard, if available from I.TC
Genaralar, If system standard is nol
available, default iz to 20-frame standard

NOTE

System standard is set by LTC
Generator only if its address is

Zero.

EZ: ON instrucls processeor Lo use last known
time code dirscetion when updating from
control track/tach pulsas.

JPE. FPermits LTC Reader 1o déive the AUXV {buzs line
Z8) data bus line witlh whatever oulpul is on its
SYNC WD OUT connector.

JFE: Z-position jumper selectis the logic sense of LThe
dirvection inpul a8t pin 2 of TRANSFPORT ceonnector.
In FWL (ForWard Low) jumper position, low logic
leval or closure Lo ground causses counter to
count up. In RVL® (ReVerse Low) jumper posibion
law logic level or closure to ground causes
counter Lo count down

NOTE
I¥ logic levels for forward and

rewind are nol krown, oscilloscope
cbhservalions should be made
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=R Opszration

Frior to beginning operaticn, the appreoprialte rear
panel input and ouwlput connections must be mads, and the internal
controls and connections must be set up to accomodate the system
in which the reader i3 installed The fronlt panel conirols must
be set Lo compensale user bits, if appropriats, and to select Lhe
data to be displayed

Natmally:, no controls need be manipulailed daring
oparallons,

201 LTC Connecltions

Longitudinal time code connections Lo and from Lhe
module should be made with shielded, twisted—-pair audio cable
using type XLR-32 audio connectors.  Alternatively, Lhe inpul Time
code can be supplied to the module through pins 3 and & and the
output taken from pin 4, of LThe TRANSPORT connector.

2.2 Transport Connections

I+ conirel track pulses (from VTRs) or tach pulses
{from ATRs) are to be used to update time code reading in Lhe
absence of recoverable Lime code: Lhen Lhe appropriale signals
from the recorder must be connscted to the TRANSPORT conneclor
and the internal jumpers connected as explained in Sections L 2.5
and Z 2. I+ non—TTL-amplitude control tracks/tach pulses are to be
used, they should be fed to pin & of The transport conneclor, and
then either pin 2 or pin ? should be connected Lo pin L

NOTE

Control tracks/tach pulss updating
crannol be used successfully if
discontinuous time code is in use.

The lifter controel output must be connected and
enabled if this fupction is Lo be used

22 Internal Set-ilp

Refer to Sections 2.1 and 2. 2 for detailed
information regarding the internal se&t-up controls.  Nermally.
these controls will not need to be resel once & sysi=m is in
operation :

On the Lengitudinal Reader PCE, calibration
adjustiment pots R2 and R% should nol need altenlion unless system
levels change dramatically.
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DIF switeh S) must be set Lo correspond Lo Lhe
pumber of pulses per second (at play speed) generated by the ATR
or VTR with which Lhe regader is To be used

NOTE

If number of pulses per second {(at
play spesed) is natl knowr,
nscilloscope observalions of recordar
control track/tach cutput should be
made,

Jumpers JFZ and JPE will only need alttention if
transistor switehing, instead of relay switching, of Lhe tape
lifters is fo be implemented

Orn the LR Frocessor PCE, T4 should be set Lo
define Lhe numeric address of Lhe module

Jumper JFS should be put in the AUXV positieoen 1if
the module s SYNC WD OUT signal is teo be distributed on bus line

28

Jumper JP& should be changed 1f nacessary Lo maleh
the recorder s direction signal oulpul.

When the module is to be used with an ATR, bits §
and 2 of 32 should be set to match the type of operation desired
Bit 8 should be set if the transporl does nol have a direclion
signal, and if tach pulse updaling is to be used Bitls 4 and 3
should be set to mateh the system standard, if a standard is notl
imposed by an LTC Genarator. '

2.4 Message Frotocols

No commands or dala can be received by the LTC
Reader over the data bus. Since the LTC Reader always broadcastls
its data on the data bus when it becomes available, the data may
be transmitied to external communications equipment by a Model
Z&00 SI Serial Interface. A full desceriplion of inlterface
operalion is contained in the Model ZL00 31 Serial Interface
section of Lhis manual. The message protocols listed below are
those associatad with the LTC Readar. The ASCII hewx codes, as
mwell as fthe charactars themselves, are listed below for lhe
purpose of absolutely defining each characler.

LR=-12




AZCTI
HEX
CHARACTER CODE COMMAND

Establishing Communication

# 23 Call-up character, indicating that Lhe
- charactar whiech follows is a2 module
address.

Dending data:

% 24 Dual function command calls up Model
) 2600 I Serial Interface moduls and
instruclts it to be ready fTo collect and
send data from module most recently
called up.

NOTE

Onee 2 % character has bean sent to
the Serial Interface (to ca2ll it wup)d,
data and commands can nol be sent to
any other module until that module
has been called up again.

T 54 Send data in Time register. Formatl 1s:

ASFHH: MM 52 : FFLCRLF

whare A = module address

ZF = space
H = hours
¥ = galan
M= minules
5 = geconds
F = framas

CR = carriage return

LF = lins f=ed

U o 85 Send data in User—-bhits register.

Format is:

ASFPDDSFDODSFDDS DDCRL

i

where I = any four-bit hexadecimal
charactar
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iC] Send data in Status-bkits register.
Format is:

a

i3]

FIG, FF. OO0, OOICRLF

where I = a framse identificatlion
charactler, as follows:

MODE CHARACTERE
24 E
24 CF A, I
2o A, B
25 CF ’ A B S, D
=0 E
20 CF A, B
30 DF E
20 DF EF A kB
CTA/7 C
NOTE

In all modes, frame identification
character is L whaen reader is
updating from control Track or Ltach
pulses.

G = & four—-bit hexadecimal
character in which the four
bitzs are interpreted
individually as follows:

B4 (MSBE) = coclor frame flag

B2 = drop frame flag

B2 = binary group flag
{lowar bit in code)

El = bimary group flag

{higher bitl in code)
e = decimal point
F = reserved diqit

0 = unused digit

45 Iterate (conltinue Lo send) data
indicated by last command, &1 baud
rala

51 Quit (stop) sending data.

LR-14
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digits O through %),

The Model

2600

NOTE

51

can be instructed
continuously from
data and commands

same ot Lo

ohhe

Hexadacimal Numbers

+

Serial Interface
Lo send data

a2 module while raw
are
modul es,

sent Ta

Unlike decimal numbeirs,

which
hexadecimal numbers have

The

digits O through  and the letters A through F)
copvenient Lo use in programming because the 14 values permil a1l
possible states of a four—bit binary number to be defined

at the same time permitiling the value to be displayed on a
The hexadecimal numbers,

single-character digital display.

binary equivalents,

instanes,
character

HEXADECIMAL

NUMEER

o

MM eI D 0w~ o B0 b e

have fLen
& values (the
They ars

values Lhe

are:

and their decimal equivalents,
EINARY DECIMAL
ERQUIVALENT EQUIVALENT
o0 00 9]
(SRS 1
O O 10 =
o011 2
G 1 00 4
101 5
0110 &
0111 7
1600 &
1 001§ S
1010 10
1 014 11
11600 iz
1101 1=
1 110 14
1 111 15

whtile

Lheir

The decimal equivalent of a8 hexadecimal numbet a0
be determined by wriling the binary eguivalent and then summing
the weighled values of the ones in the binary number.

For

the decimal equivalent of the singles hexadecimal
is determined as follows:

I

HEX NUMEER

EINARY EQUIVALENT
BINARY EBIT WEIGHTS
=M OF WEIGHTED ONES

LR-15
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The deecimal equivalent of a multi-characlLer
riumber can be found by writing the binary equivalents
of Lhe characlers as a singls binary number and then summing Lhe
weightad values, For instance, The decimal eguivalent of the

hexadecimal numbsr S50 13 22, delermined 23 foll oms:

heradecimal

HEX NUMBER S C

EINARY EQUIVALENTS 0 1 G i 1 i O O
EINARY BIT WEIGHTS 123 &4 23 14 = 4 2 1

ZM OF WEIGHTED ONEZS O+ 64+ O+ L& + 8+ 4+ 0+ 0= 9%

LR-1&
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HELD B

ADAMS SMITH

Model 2680 LR Field Bulletin LR-2
Software Version LR-C

Date: August 28, 1986

To: Users of Model 2608 LR LTC Reader

SOFTWARE UPDATE

New software routines have been introduced in this
level of software, "C" Software, to increase the performance
of the System 2609 LR Longitudinal Time Code Reader. The
implementation of C software requires the replacement of the
PROM on the LR Processor PCB and the addition of a 3.3K-ohm
resistor as shown in Figure LR-2-1. The sum check of the
new "C"-level PROM is D956.

Please note that all dipswitch-selectable routines, and
new Serial Communications Protocols are listed at the end of
this bulletin. Keep this bulletin with your System 2600
manual for reference to the features which are provided by
C-level software.

New features included in version C software are:

1) New LR Serial Communication Protocols have been added
which allow commands and data to be sent to the LTC
Reader via a Model 2640 SI Serial Interface module.
Previously, it was possible to transmit LTC data from
the LTC Reader via a 260@ SI Serial Interface module,
but it was not possible to send commands or data to the
LTC Reader via a 26808 SI module. The new commands are
listed at the end of this bulletin.

2) The LTC Reader now has a tach and direction "learn" mode
which allows the LTC Reader to automatically determine
the tach rate of a transport at play speed and the sense
of that transport's direction signal or tally. This
feature eliminates the need to set Dipswitch S1 on the
Longitudinal Reader PCB each time a different transport
is connected to the LTC Reader.

An advantage of the "learn" mode is that it can measure
tach rates greater than 255 pulses per second (pps).
When setting tach rate on Dipswitch S1, 255 pps is the
maximum tach rate which can be entered. 1In addition,

Page 1 of 8
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the "learn" mode is capable of measuring fractional tach rate
(such as 8.25 pulses per second).

The LTC Reader will "learn" the tach rate and direction sense
of a transport when dipswitch S3,B6 is ON and a tape contain-
ing known-good time code is played. The CT/T LED will flash
until the tach rate and direction have been calculated.

After calculation has been completed and the LTC Reader is
being used in normal time code operation, the "learn" mode
will 'fine tune' the calculation by using successive time
code readings. The learning process will automatically re-
start IF one of the following occurs:

a) Any significant change in tach rate (note that minor
changes will be accommodated by the ‘fine tuning'
process) .

b) A reversal of the sense of the direction signal.

c) A change in the setting of dipswitches 83,B4 and S3,B5
(time code frame rate).

d) Pressing of the FREEZE push-button. This action will
only restart the learning process if dipswitch S3,B3 is
ON (Refer to new Dipswitch routines) and time code is
present on the tape.

NOTE

When the LTC Reader is first powered-up, the
"learn™ mode will default to the tach rate
set on the Longitudinal Reader PCB Dipswitch
(U36) before reading time code.

The tach rate which is currently being used by the LTC Reader
will be displayed when both the TIME and UBITS buttons are
pressed. Note that after power-up, this display will show
all zeroes until tach activity is detected. The display is
interpreted as follows:

HRS locations: P9 signifies no direction inversion with
respect to the setting of jumper JP6.

80 signifies direction sense is being
inverted with respect to the setting of

jumper JP6.
MIN and SEC Represents the integer part of the tach
locations: rate as a hexadecimal number. {MIN will

usually be @@, unless the tach rate is
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over 255 Hz. Note that 255 would be
shown as FF in the SEC area.)

FRM locations: Represents the fractional part of the
tach rate. The actual fraction is
XX/256.

4) The lifter defeat routines have been augmented. These
routines now allow more accurate time code reading during
deceleration of the transport. 1In addition, the sampling
mode has been modified to allow the tape to re-1lift from the
heads as soon as valid time code has been read, instead of
being held against the heads for a fixed interval. This
routine can be invoked by setting BOTH Dipswitches S3,Bl and
S3,B2 to ON. (See new dipswitch routines)

5} The output of frame edge pulses on the System AUXV line {bus
line 28) is now inhibited during high speed winding where
time code is present. External computers {such as console
automation systems) following the frame edge pulses will not
try to follow at high speeds.

6) The LTC Reader now produces the frame rate information needed
by the Translator Interface to generate LTC from over the bus
addresses. Previously, only the VITC Reader was designed to
supply this information to the Translator Interface.

DIPSWITCH ROUTINES

All functions invoked by the dipswitches on the Processor PCB
are listed below.

SWITCH STATE OF
NUMBER SWITCH DESCRIPTION

S3,Bl and S3,B2 operate as a pair to contreol lifter operation.

S3,B1 OFF Lifters are always defeated.

S3,B2 OFF

53,Bl © ON Lifters are defeated only when

53,B2 OFF transport is operating slower than
two times play speed.

S3,B1 OFF Lifters are never defeated.

53,B2 ON

53,B1 ON Lifters are defeated when transport

S3,B2 ON is operating slower than two times
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play speed. Also, time code is
sampled when transport is operating
at high speeds.

Modification of operation of front panel FREEZE switch.

§3,B3

S3,B3

ON

OFF

Modifies the function of the front
panel FREEZE switch as follows:

1) When time code is present,
pressing FREEZE will cause the
‘tach learn' routines to re-learn
the tach rate and direction sense
IF the 'tach learn' routine is in-
voked by dipswitch S3,B6.

2) When no time code is present
(using tach-only pseudo time code
mode) pressing FREEZE will reset
the current time code value to all
zeros.

The front panel FREEZE switch
operates as before, where pressing
FREEZE will freeze the display of
the LTC Reader without interrupting
data bus operation.

Note that S3,B4 and S3,B5 operate as a pair to determine the time
code standard to be used by the LTC Reader.

S3,B4
§3,B5

53,B4
83,B5

53,B4
S3,B5

OFF
OFF

ON
OFF

OFF
ON

The LTC Reader module will use the
time code standard set by the
module located at address '@' on
the data bus (which is convenient
because the LTC Generator is
usually set to address '@'). If the
LTC Reader is located at address
'@', then 30 frames per second be-
comes the system time code stand-
ard.

The time code standard used by the
LTC Reader is 24 frames per second.

The time code standard used by the
LTC Reader is 25 frames per second.
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53,B4 ON
S3.,B5 ON

Tach rate and direction sense

83,Bo ON

S3,B6 OFF

The time code standard used by the
LTC Reader is 3@ frames per second.

*learn” mode.

Tach and direction "learn” mode is
jnvoked. The tach rate and direc-
tion sense of the transport will
automatically be calculated when
good time code is read. Note that
the CT/T LED will blink until the
calculation is finished.

Tach and direction "learn" mode is
NOT invoked. Tach rate must be en-
tered into dipswitch S1 and direc-
tion sense must be set by blue
jumper JP6 on the LR Processor PCB.

$3,B7 and S3,B8 operate as a pair to ascertain tape direction
from bi-phase signals for CTL/TACH updating.

—- s3,B7 OFF
S3,B8 OFF
83,B7 ON
§3,B8 OFF
s3,B7 OFF
S3,B8 ON
s3,B7 ON
s3,B8 ON

Direction sensed at all time from
signal applied to direction input.

Direction sensed only from signal
applied to direction input, and
only when tape slows to a stop.

Direction learned only from direc-
tion of most recent valid time
code, with signal at direction in-
put ignored.

Direction sensed both from signal
applied to direction input when

tape slows to a stop, and learned
from valid time code.

NOTE

A special combination of dipswitch settings
will disable the time-code-plus-1 testing.
This feature prevents the LTC Reader from
checking incoming time code for continuity,

. and allows time code with non-continuocus num-

bers to be recognized.

Note that
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"non-continuous" does not mean "discon-
tinuous". The feature is useful, for example,
when a dubber has the capability of transmit-
ting time code numbers -- but will only trans-
mit the numbers in short bursts at high
speeds.

The feature is invoked under the following

condition:
S3,B6 ON
s3,B7 OFF
S3,B8 ON

NOTE that the usual functions associated with
$3,B6 (tach learn) and S3,B8 (tach and direc-
tion sense from time code) are disabled.

SERIAT, COMMUNICATIONS PROTCOCOLS FOR THE LTC READER

The LTC Reader is now capable of receiving commands and data
over the data bus from a Model 2608 SI Serial Interface module,
by using the message protocols listed below. Data from the LTC
Reader may be transmitted, as before, to external communications
equipment, through use of previously published protocols.

NOTE

The format to be used to entering Serial Com-
munication protocol is shown in brackets <>,
The brackets only represent the format in
which the information associated with the
protocol should entered, the brackets them-
selves should not be entered. For example, X
<@-F> indicates that "X" is to be used as a
prefix before any of the numbers £-9, or A-F
to allow these numbers to be interpreted as
hexadecimal. The hexadecimal number "A" would
be entered as "XA".

CHARACTER - ASCIT
(ENTRY FORMAT HEX
SHOWN BY < >) CODE COMMAND

Loading Data from External Equipment:

<@-9> 39-39 Numbers. Always appear first in
the hundreths or right-hand-most
position of the keyboard entry
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register, and then shift one posi-
tion to the left as each new number
is entered.

X <@-F> 58 Hexadecimal number prefix command.
Allows the letters A-F (41-46) to
be interpreted as hexadecimal num-

bers.
< > (underscore) S5F "Fills data entry register with
or BACKARROW zeros (same as entering a string of
13 zeros).
B 42 Blank data entry register.
CTRL H a8 Erase previously-entered digit to
or permit a different {corrected)
DEL 7F digit to be entered {can only be

used to delete numbers before a
terminator has been sent).

System Control Commands:

CTRL K 2B Initiate power-up type reset.
<@ or 1> CTRL L ac Used as a terminator of a message
to enable/disable the front panel
control.

When used after a 1 (entered
1 CTRL L), will lockout the use of
the module's front panel.

When used after a @ (entered
@ CTRL L), will reinstate use of
the module's front panel.

<@ or 1> CTRL V 16 When used after a 1, will enable
frame edge reference broadecasting
on the AUXV bus (bus line 28).

When used after a 9, will disable
frame edge reference broadcasting
on the AUXV bus (bus line 28).

<2 digits> R 52 Overrides the dipswitch setting (of
tach rate) on the LR PCB. The two
digits which preceed the "R" repre-
sent the tach rate (in hexadecimal)
which the user wishes to enter into
the module.
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<2 digits> S

<8 digits> T

<@ or 1> U

53

54

55

When preceeded by two digits, over-
rides the dipswitch settings on the
Processor PCB of the LTC Reader
module. The module will accept the
dipswitch setting (either software
entered or manual setting of the
dipswiches) which was entered most
recently.

The two digits preceeding the 'S’
represent the hexadecimal egquiv-
alent of the binary ON/OFF posi-
tions of the individual dip-
switches.

Used as a terminator when entering
a starting time code for tach-only
operation.

When preceeded by a 1, will enable
UBITS compensation {the same as
pressing the UBITS button on the
front panel of the LTC Reader
module) .

When preceeded by a 8, will disable
UBITS compensation (the same as
releasing the UBITS button on the
front panel of the module).

Note that the module accepts the
most recent command received
(either use of the front panel but-
ton, or software command)}.
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