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APPENDIX E

CONTINUOUSLY VARIABLE SLOPE DELTA MODULATION

1.0 General

The Continuously Variable Slope Delta (CVSBydulation is a nonlinear, sampled
data, feedback system which accepts a band-limietbg signal and encodes it into binary
form for transmission through a digital channel ti#e receiver, the binary signal is
decoded into a close approximation of the origaradlog signal. A typical CVSD
converter consisting of an encoder and decodérawss in figures F-1a and b.

2.0 General Descriptions

A general description of the delta modulation #relCVSD converter can be

L found in the succeeding subparagraphs
P

2.1 Delta Modulation Delta modulation is an A-D conversion technigesulting in a
form of digital pulse modulation. A delta modulaferiodically samples the amplitude
of a band-limited analog signal, and the amplitdifierences of two adjacent samples
are coded into n-bit code words. This nonlineamgled-data, feedback system then
transmits the encoded bit stream through a digitahnel. At the receiving end, an
integrating network converts the delta-modulatédgtsteam through a decoding process
into a close approximation of the original anal@mal.

2.2 CVSD ConverterA typical CVSD converter consists of an encaatett a decoder
(see figures F-1a and b). The analog input sightde CVSD encoder is band-limited
by the input band, pass filter. The CVSD encodengares the band-limited analog
input signal with an analog feedback approximasigmal generated at the
reconstruction integrator output. The digital autpignal of the encoder is the output of
the first register in the "run-of-three" countdie digital output signal is transmitted at
the clock (sample) rate and will equal "1" if theakog input signal is greater than or
equal to the analog feedback signal at the insthsdmpling. For this value of the
digital output signal, the pulse amplitude moduld®AM) applies a positive feedback
pulse to the reconstruction integrator; otherweseegative pulse is applied. This
function is accomplished by the polarity contr@rsl, which is equal to the digital
encoder output signal. The amplitude of the feeklipaulse is derived by means of a
3-bit shift register, logic sensing for overloaddaa syllabic lowpass filter. When a
string of three consecutive ONES or ZEROS appddfeaigital output, a discrete
voltage level is applied to the syllabic filter,catihe positive feedback pulse amplitude
increases until the overload string is brokensuoh an event, ground potential is fed to
the filter by the overload algorithm, forcing a degse in the amplitude of the slope
voltage out of the syllabic filter. The encodeda®coder have identical characteristics
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Figure F-1a. Typical CVSD encoder.
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Figure F-1b. Typical CVSD decoder.

except for the comparator and filter functions.eTVSD decoder consists of the input
band pass filter, shift register, overload alganittsyllabic filter, PAM and
reconstruction integrator used in the encoder,aandutput low-pass filter. The decoder
performs the inverse function of the encoder agémerates speech by passing the
analog output signal of the reconstruction integréttrough the low-pass filter. Other

characteristics optimize the CVSD modulation tegheifor voice signals. These

characteristics include:
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a. Changes in the slope of the analog input Sdgtarmine the step-size changes
of the digital output signal.

b. The feedback loop is adaptive to the exteait ttie loop provides continuous or
smoothly incremental changes in step size.

c. Companding is performed at a syllabic ratextiend the dynamic range of the
analog input signal.

d. The reconstruction integrator is of the expdiad (leaky) type to reduce the
effects of digital errors.

3.0 Detailed Descriptions

The characteristics described in subparagraphth®ligh 3.9 are in addition to
those specified in paragraph 5.0 of this standaddase for guidance only.

3.1 Input Band Pass FilteiThe input filter provides band-limiting and ygpically a
second- or higher-order filter (see figure F-1a).

3.2 Comparator The comparator compares the band-limited analmgt signal from
the filter with the output signal of the reconstian integrator (see figure F-1a). This
comparison produces the digital error signal inpuhe 3-bit shift register. The
transfer characteristic of the comparator is sheth the difference between the two
input signals causes the output signal to be driwesaturation in the direction of the
sign of the difference.

3.3 3-Bit Shift Register The 3-bit shift register acts as a sampler whlolks the
digital error signal from the comparator at thecsied data signaling rate and stores
the current samples and two previous samples drttoe signal (see figures F-1a and
b). The digital output signal is a binary signaling the same polarity as the input
signal from the comparator at the time of the clsighal. The digital output signal is
also the digital output of the encoder and is reféto as the baseband signal. Further
processing for transmission such as conditioneldadip modulation may be applied to
the baseband signal. It is necessary that thesewed any such processing be
accomplished and the baseband signal restoredebiti®ICVVSD decoding process is
attempted.

3.4 Overload Algorithm The overload algorithm operates on the outptthef3-bit
shift register (X, Y, Z) using the run-of-threesramdence algorithm so that the
algorithm output equalsxyz+ xvz) (see figures F-1a and b). The output signal is a
binary signal at the clock signaling rate andue tior one clock period following the
detection of three like bits and false at all oti@es.
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3.5 _Syllabic Filter The syllabic filter acts as a low-pass filter floe output signal from
the overload algorithm (see figures F-1a and W)e Slope- voltage output of the syllabic
filter is the modulating input to the PAM. ThetRinction response of the syllabic filter
is related to the syllabic rate of speech, is irtelent of the sampling rate, and is
exponential in nature. When the overload algorithutput is true, a charging curve is
applicable. When this output is false, a dischggiurve is applicable.

3.6 Pulse Amplitude Modulator (PAM The PAM operates with two input signals:
the output signal from the syllabic filter, and thgital signal from the 3-bit shift
register (see figures F-1a and b). The syllaltierfoutput signal determines the
amplitude of the PAM output signal and the signairf the 3-bit shift register is the
polarity control that determines the direction,ptr minus, of the PAM output signal.
The phrase "continuously variable" in CVSD is dedJrom the way the PAM output
signal varies almost continuously.

3.7 Reconstruction Integratoil he reconstruction integrator operates on thputu
signal of the PAM to produce an analog feedbackaditp the comparator (or an output
signal to the output low-pass filter in the recejubat is an approximation of the analog
input signal (see figures F-1a and b).

3.8 Output Low-Pass FilterThe output filter is a low-pass filter havindgraquency
response that typically has an asymptotic rollathva minimum slope of 40 dB per
octave, and a stopband rejection that is 45 dBeatgr (see figure F-1b). The same
output filter characteristic is used for encodeitdi output signals of either 16 or 32
kbps.

3.9 Typical CVSD Decoder Output Envelope Charasties For a resistance/
capacitance circuit in the syllabic filter with #ntonstants of 5 ms for both charging
and discharging, the envelope characteristicseobiinal at the decoder output are
shown in figure F-2. For the case of switchingglgnal at the decoder input from the
0-percent run-of-threes digital pattern to the 8depnt run-of-threes digital pattern, the
characteristic of the decoder output signal folldkes resistance/ capacitance charge
curve. Note that the number of time constantsireduo reach the 90-percent charge
point is 2.3, which gives a nominal charge timd b ms.

When switching the other way (from the 30-pergmttern to the O-percent
pattern), the amplitude at the beginning of disgimay is, at the first moment of
switching, higher (by a factor of 16) than the fimalue which is reached
asymptotically. The final value equals -24 dBniattis, 0.03. Therefore, the
amplitude at the beginning of discharging is 0 @& ¢ent run-of-threes = 0). Note that
the number of time constants required to reaci @Rpercent point on the discharge
curve is 1.57, which gives a nominal discharge @h@é.8 ms.
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Figure F-2. Typical envelope characteristics efdlecoder output signal for CVSD.

4.0 Reference Level

The decoder analog output level with the 16 an#lt§#s, 30-percent run-of-threes
reference digital pattern applied to the decodeutishall be the reference level for the
CVSD requirements of this standard, and shall sggdated 0 dBmO (see subparagraph
5.9.1).

5.0 CVSD Characteristics

The characteristics of CVSD are described in ttiewing subparagraphs.

5.1 Input and Output Impedancethe analog input and output impedances for CVSD
converters are not standardized. These impedaiepend upon the application of the
converters.

5.2 Data Signaling RatesThe CVSD converter shall be capable of operadintp and
32 kbps.

5.3 Input and Output FiltersThe analog input shall be band pass filtere@. dimalog
output shall be low pass filtered.

C T Details of input and output filers, consistent wiitle CVSD
ﬁNOTE / performance requirements of this standard, widlermined in
S applicable equipment specifications based on vi@ieequirements.
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5.4 Overload Algorithm A 3-bit shift register shall be used for the @v&ncoder and
decoder (see figures F-1a and b). The overload &ll operate on the output of this
shift register using the run-of-threes coincidealg@rithm. The algorithm output signal
shall be a binary signal at the data-signaling rateis signal shall be true for one clock
period following the detection of three like bitdl|(ZEROS or all ONES) and false at all
other times.

5.5 Compression RatioThe compression ratio shall be nominally 16:thvai maximum
of 21:1 and a minimum of 12:1. The maximum slopkage shall be measured at the
output of the syllabic filter for a 30-percent rafithrees digital pattern. The minimum
slope voltage shall be measured at the outputeo$yhabic filter for a O-percent run-of--
threes digital pattern.

5.6 _Syllabic Filter The syllabic filter shall have a time constahbons+1. The step
function response of the syllabic filter shall bgpenential in nature. When the output of
the overload algorithm is true, a charge curveldigmbpplicable. When the output of the
overload algorithm is false, a discharge curvelsiebpplicable.

5.7 Reconstruction Integrator Time Constafhe reconstruction integrator shall have
a time constant of 1 m<).25.

5.8 _Analog-to-Digital ConversionAn 800-Hz+10 signal at a 0 dBmO level applied to
the input of the encoder shall give a duty cyclg (2 0.30 at the algorithm output of the
encoder shown in figure F-la.

5.9 Digital-to-Analog ConversionThe characteristics of a digital-to-analog
conversion are described in the following subpaaplgs.

5.9.1 Relation of Qutput to InputVith the applicable reference digital patterhtable

F-1 applied to the digital input of the decodeshswn in figure F-3, the analog output
signal shall be 800 Hz10 at the levels shown in table F-1, measuredeatiitoder
output. These digital patterns, shown in hexadakform, shall be repeating sequences.

5.9.2 Conversion SpeedWhen the decoder input is switched from the @&t
run-of-threes digital pattern to the 30-percentotithrees digital pattern, the decoder
output shall reach 90 percent of its final valuéwi 9 to 14 ms. When the decoder input is
switched from the 30-percent run-of-threes digiattern to the O-percent run-of-threes
digital pattern, the decoder output shall reaclpd@ent of the 30-percent run-of-threes
value within 6 to 9 ms. These values shall applgdth the 16 and 32-kbps data signaling
rates.

5.10 CVSD Converter Performancé he characteristics specified in subparagraph3.5
through 5.10.7 apply to one CVSD conversion proodsgined by connecting the output of
an encoder to the input of a decoder (see figuse F-
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C
) NOTE

Test signal frequencies which are submultiplehefdata signaling rate

{ shall be avoided by offsetting the nominal tesgjfiency slightly; for

S,

example, an 800-Hz test frequency could be ofts80# Hz. This test

frequency offset will avoid nonlinear distortion iwh can cause measurement
difficulties when tandeming CVSD with PCM.

TABLE F-1. DECODER REFERENCE DIGITAL PATTERNS FAR/SD
Data Signaling Digital Pattern Run-of-threes, Output, dBmO
Rate, kpbs Percent
16 DB492 0 -24+1
32 DB54924AB6 0 -24+1
16 FB412 30 0+1
32 FDAA10255E 30 0+1
INTERFACE POINTS
ENCODER ENCODER OCEDER DECODER
INPUT OUTPUT INPUT OUTPUT
REFERENCE DIGITAL % DECODER > ANALOG SIGNAL
PATTERN INPUT =O_ O OUTPUT
ANALOG SIGNAL ( ) ENCODER > DIGITAL TRANSMISSION =O_ BCODER *O ANALOG SIGNALi
INPUT 16 kbps OR 32 kbps : OUTPUT

Figure F-3. Interface diagram for CVSD converter.

5.10.1 _Companding Speellvhen an 800-Hz10 sine wave signal at the encoder input
is switched from -24 dBmO to 0 dBmO, the decodépousignal shall reach 90 percent
of its final value within 9 to 14 ms.

5.10.2 Insertion Loss The insertion loss between the encoder inputlaadecoder
output shall be 0 d& 2 dB with an 800 Hz10, 0 dBmO input to the encoder.

5.10.3 Insertion Loss Versus Frequency Characteristidse insertion loss between the
encoder input and decoder output, relative to 89&H) measured with an input level of
-15 dBmO applied to the converter input, shall@ateed the limits indicated in table F-2
and shown in figures F-4a and b.
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TABLE F-2. INSERTION LOSS LIMITS FOR CVSD
Rate, kpbs Frequency (f), Hz Insertion Loss, dB
(Referenced to 800 Hz)
16 f< 300 >-1.5
300< f= 1000 -15t01.5
1000< f = 2600 -5t01.5
2600< f = 4200 > -5
4200< f > 25
32 & 300 >-1
300< f = 1400 -1to1
1400< f = 2600 3tol
2600< f = 3400 3to2
3400< f = 4200 >-3
4200< f 225
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Figure F-4a. Insertion loss versus frequencYChg6D (16 kbps).
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Figure F-4b. Insertion loss versus frequencyXdSD (32 kbps).

5.10.4 Variation of Gain With Input LevelThe variation in output level, relative to the
value at -15 dBmO input, shall be within the linofsfigure F-5a and b for an input
frequency of 800 Hz10.

5.10.5 Idle Channel NoiseThe idle channel noise shall not exceed thadistiown in
table F-3 when measured at the CVSD decoder output.

5.10.6 _Variation of Quantizing Noise With InputMet The minimum signal to
quantizing noise ratio over the input signal lenegige shall be above the limits of
figure F-6a and b. The noise ratio shall be mesbwith flat weighting (unweighted)
at the decoder output with a nominal 800418 sine wave test signal at the encoder
input.

5.10.7 Variation of Quantizing Noise With Frequgndhe minimum signal to
quantizing noise ratio over the input frequencygeashall be above the limits of figure
F-7a and b. The noise ratio shall be measuredfiaithveighting (unweighted) at the
decoder output with a sine wave test signal ofd&m0.
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TABLE F-3. IDLE CHANNEL NOISE LIMITS FOR CVSD

SIGNAL-TO-NOISE RATIO, a8

Data Signaling Rate, kbps Idle Channel Noise, dBmO
16 -40
32 -50
12 fom o e e e e

11 fmmmmm oo

40 pommmommmmmmaee

-3% -25 -15 -5 5
INPUT SIGNAL, dBmO
16 kbps

Figure F-6a. Signal to quantizing noise ragosus input level for CVSD (16 kbps).
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Figure F-6b. Signal to quantizing noise raeosus input level for CVSD (32 kbps).
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APPENDIX G

ADARIO DATA BLOCK FIELD DEFINITIONS

The details of the ADARIO data block format areypded in figure G-1 and in the
ADARIO data format field summary. As shown in figuG-1, the eight session header
words are the first eight words of the block. Thannel packet for the highest priority
(priority 1) channel is next, followed by the néodver priority channel packet (priority
2). Following the lowest priority channel, fill @aconsisting of all ones are inserted as
required to complete the 2048-word data block.

Within the channel packet, the first five worde #re channel header words
including the partial word (PW). Following the cimel header is the variable size
channel data field. The channel data are orgarnizadast-in-first-out (LIFO) fashion.
The first samples acquired in the block time indéappear in the last data word of the
channel packet. The sample data are formattedhet@4-bit data word such that the
first sample occupies the MSBs of the word. The sample is formatted into the next
available MSBs and so on until the word is fulls &1 example, data formatted into 8-bit
samples is shown in figure G-2.

In cases where the 24-bit data word is not a plelbf the sample size, the sample
boundaries do not align with the data words. #&sécases, the samples at the word
boundaries are divided into two words. The MSBthefsample appear in LSBs of the
first buffered word and the LSBs of the sample appethe MSBs of the next buffered
word. Since the channel data appears in a LIFQidasn the ADARIO data block, the
MSBs of the divided sample will occur in the datare/following the word containing
LSBs of the sample. Figure G-3 depicts ADARIO hgs.
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MSB

}4 24 bits
23 2019 1615 1211 87 43
SHWO SYNC1sb'si blts 23 -0
SHW1 | SYNC msb's, bits 243 28 [ MG, 19 bits
Session SHW2 BLK#:24 bits
Header
Words SHW3 YYMMDD; 24 bits
SHW4 HHMMSS; 24 bits
SHWS BMD;{24 blis
SHW6 [mcs] Q. 4bis I sP1 | SST, 17blts
SHW7 User Defined.i8 bits SP2, 10 bits [ VR, 6 bits
ciHwo|  Cue. 4 vis FMT, 4 bits WC, 11 bits ] PWS, S bits
RO |AO |NS .
ciwi| iz [oa]32 [o0 3 | RATE, 19 bits
Channel 1
Header CI1HW2 FB, 8jbits TI4,16 bits ;
Words CIHW3| FR l ATTEN, § bits pe: CHP; 8 bits sP3 l {CHT, 6 bits
ClHW4 SampleL-1 SampleL  PW;24 bits X000
' SampleiL4 Samplé L-3 Samplé L2
Channel 1 CIDW
Dana
Words
I Samplei1 Samplei2 i
Y ple; . Sample: Samplt 3
CnHWs
Channcl n
Header + Data
Words CnDWs
Fill Datz, All 1's

Figure G-1. ADARIO data format.
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ADARIO Data Block ADARIO Data Block arranged

24-bit ADARIO Word
8-bit recorder word
23 msb 1sb 0 Example
H ' SB
Word 0 ByteO ! Bytel ! Byte2 Byte O
: Word 0
Word 1 .
TIME Byte 0 : Byte 1 ‘ Byte 1
. Word 2 ' ! LSB Byte 2
Session ; T
Header : : Byte 0
Words : : Word 1
®) :
Word 7 :
Word 8 : :
Priority 1 :
Channel : :
Packet H '
Words : H
(5 to 2040) : ;
Word C1+8 : '
Word C1+9 :
Priority 2 5 g
Channel :
Packet : H
Words . :
(5 to 2035) : ;
Word C2+C1+49 :
Y ‘Fill Data |
iFill Data Fill Data
: Word 2047
Word 2047 : ; Byte 6143

Figure G-2. ADARIO data blocks.
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Figure G-3. ADARIO timing




ADARIO Data Format Field Definitions Summary

1. Block Length - (2048 words, 24-bit words, fixeagth)
2. Session Header - (8 words, fixed format)

SHWO  (bits 23 t0 0) SYNC Field, bits 0-23 of @@ bit block sync.
The LSBs of the block sync are 36E19C and are
contained here.

SHW1  (bits 23 to 19) SYNC Field, bits 24-28 of 2 bit block sync.
The MSBs of the block sync are 01001 and are
contained here. The 29-bit block sync is fixed for
all ADARIO configurations and chosen for
minimal data cross correlation.

(bits 18 to 0) MC, Master Clock, a 19-bit bipaalue in units
of 250 Hz. MC is the clock frequency used to
derive session and per channel parameters.

SHW?2 (bits 23 to 0) BLK#, ADARIO Data Block Numba 24-bit
binary value. BLK# is to zero at the start of each
session and counts up consecutively. Rollover is
allowed.

SHW3 (bits 23 to 0) YYMMDD, Time Code Field, a BC
representation of the year (YY), month (MM), and
day (DD). YYMMDD Time Code Field is
updated during the record process once per
second.

SHW4 (bits 23 to 0) HHMMSS, Time Code Field, alBC
representation of the hour (HH), minute (MM),
and second (SS). The HHMMSS Time Code Field
is updated during the record process once per
second.

SHW5  (bits 23 to 0) BMD, Block Marker Divisor 2d-bit binary
value. BMD is established so that the block
marker frequency, BM, may be derived from MC
by BM = MC/BMD

G-6



SHW6  (bit 23)

(bits 22 to 19)

(bits 17 to 18)

(bits 16 to 0)

SHW7 (bits 23 to 16)

(bits 15 to 6)

(bits 5 to 0)

3. Channel ‘n’ Header

MCS, Master Clock Source, a 1-laigf
1 = MC was generated internally.
0 = MC was yided from an external source.

Q, Number of active channelsumione, a 4-bit
binary value. For example, O indicates that one
channel is active.

SP1, Spare field 1, a 2-bitdielt is set to zero.

SST, Session Start Time, a 1 bibary value in
units of seconds. The integer number of seconds
represents the session start time of day in segconds
where midnight starts with zero.

User Defined, an 8-bit fielday be input by the
user at any time during a recording session. The
interpretation of this bit field is left to the use

SP2, Spare field 2, a 10-bildfielt is set to zero.

VR, Version number, a 6-bit bynaalue. Each
update of the ADARIO format will be identified
by a unique version number.

All channel headers confiaim 24-bit ADARIO
words with the following fixed format. The first
logical channel, n=1, has the highest priority and
its channel packet starts in the ninth word of the
data block. Each active channel is represented by
a channel packet that is present in the data block.
The logical channel number, n, represents the
relative priority of the channel and the order in
which it appears in the data block.
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CnHWO

(bits 23 to 20)

(bits 19 to 16)

(bits 15 to 5)

(bits 4 to 0)

CH#, Physical Channel Numhbet-bit binary
value. 0 to 15 represents the physical location of
the channel electronics in the ADARIO hardware.
The user sees those locations labeled from 1 to
16.

FMT, Format code for the chdmtz¢a word, a 4-
bit binary value. The format code is used to defin
the size of the user data word by means of the
following table:

15=24 bits 7=8 bits
14=22 bits 6=7 bits
13=20 bits 5=6 bits
12=18 bits 4=5 bits
11=16 bits 3=4 bits
10=14 bits 2=3 bits
9=12 bits 1=2 bits
8=10 bits 0=1 bhit

WC, Word Count, an 11-bit binaajue. WC is
the number of full channel data words that should
be in the nth channel packet. WC may range from
0 to 2040. A WC greater than the number of
actual words in channel packet indicates a data
rate overflow, which would occur when a low-
priority channel is not provided sufficient spane i
the fixed length data block as a result of an
uncontrolled data rate in a higher priority channel

PWS, Partial Word Status, a Sbimtary value.
PWS is related to the number of samples in the
partial word and may range from 0 to 23. PWS
shall be computed as follows:

If the number of full samples in the partiaird
equals zero, then PWS = 0.

If the number of full samples in the partiaird
does not equal zero, then PWS = Round Up
[Unused bits In PW/Channel Sample Size].
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CnHW1 (bit 23)

(bit 22)

(bit 21)

(bit 20)

(bit 19)

IE, Channel Clock Source, a 1flaig.

1 = The channel clock was generated internall

0 = The channel clock was provided from an
external source.

DA, Data type, a 1-bit flag.
1 = The channel is operated as a digital cblan
0 = The channel is operated as an analoghethan

ROVR, Rate overrun in previous bloaki-bit

flag.

1 = The nth channel packet in the previoua da
block experienced an overrun.

0 = The nth channel packet in the previcata d
block did not experience an overrun.

AOVR, Analog A/D Overrange in curreatfock a

1-bit flag.

1 = The nth channel in the current datalbloc
experienced an analog-to-digital conversion
overrange condition.

0 = The nth channel in the current datalohliid
not experience an analog-to-digital
conversion overrange condition.

NSIB, No samples in current block,-hitlflag.

1 = TRUE, there are no samples for the nth
channel in the current block.

0 = False, there are samples for the nthralan
the current block.

(

channels and to particular hardware implementatd#sDARIO.
For the purposes of this standard these fields@tresed.

il The definitions that are marked with an asterigikyapo analog
oy
(2 ¥

(bits 18 to 0)

RATE, Channel sample rate indigal 9-bit
binary value. The interpretation of the rate value
depends on the condition of IE, the channel clock
source flag.
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If IE =1, then the value of rate is carried bg th
16 LSBs of the rate field. Using rate, the
frequency of the internal channel clock can be
found by internal sample clock = (MC/RATE) -1.

IF IE = 0, then rate is a 19-bit binary vaineunits of
250 Hz which equals the frequency of the external
channel clock as provided by the user at the time o
the setup.

*  CnWD2 (bits 23 to 16) FB, Filter Bandwidth, arb8-binary value. The
formula for the bandwidth, BW, of the anti-
aliasing filter used in an analog channel
incorporates FB as BW = (FB/2) X ¥R

(bits 15 to 0) TD, Time Delay to first sampdel 6-bit binary
value. TD is a measure of the time delay from the
block marker, BM, to the first sample arriving at
the nth channel during the current data block
interval. TD is expressed as the number of master
clock, MC, periods minus one.

*  CnWD3 (bits 23 to 22) FR, Filter Range, a 2-bidryy value. The
formula for the bandwidth, BW, of the anti-
aliasing filter used in an analog channel corparate
FR as BW = (FB/2) X 13®

(bits 21 to 17) ATTEN, Attenuation, a 5-bit biparalue. ATTEN
represents the setting of the input attenuatog#or) on the
nth channel at the time that the record was forved5dB
and 31 = +16dB with intermediate settings expregsee

dB steps.
(bit 16) DCAC, Analog signal coupling, a 1-bég.
1 = The channel is operated with dc coupéihthe
input.
0 = The channel is operated with ac coupdintpe
input.
(bits 15 to 8) CHP, Channel Parameter fiehd8it field. The

interpretation of the CHP field depends upon the
card type with which it is associated, as defingd b
the CHT field. Each card type established by the
CHT field, as part of its definition, shall specthe
form and interpretation of the CHP field. To date,
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*

(bits 15 to 8)

*

(bits 15 to 8)

*

(bits 15 to 8)

(bits 15 to 12)

(bits 11 to 8)

(bits 7 to 6)

(bits 5 to 0)

four input card types have been established. The
following CHP fields are defined as

For CHT=0

remain undefined for the preserdlog single
channel implementation except that the present
hardware implementation expects an all zero field.
Would be subject to future definition as long ds al
the zero fill is set aside.

For CHT=1

remain unused for the presegitalisingle
channel implementations except that the present
hardware implementation expects an all zero field.
Would be subject to future definition as long as
the all zero fill is set aside.

For CHT=2

remain unused for the preseat-gurpose
channel implementations except that the present
hardware implementation expects an all zero field.
Would be subject to future definition as long as
the all zero fill is set aside.

For CHT=3

establish the number of suboknthat are
multiplexed into the multichannel data carried by
the nth channel.

identify the subchannel numbdehe first sample
contained in the nth channel packet of the data
block.

SP3, Spare field 3, a 2-bit fieltis set to zero.

CHT, Channel Type, a 6-bit fielDefines the
type of channel through which input data was
acquired. Additional channel types to be defined
by future users and developers.

CHT=0 Single channel analog input

CHT=1 Single channel digital input

CHT=2 Single channel, dual-purpose, analog or
digital input
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*  CHT=3 Multichannel analog input capable of
multiplexing up to 16 analog inputs

*  CHT=4 Single channel digital input, dual
channel analog input (stereo)
“L” Channel on bits 15 to 8 of the samplord,
“R” channel on bits 7 to 0 of the sample word

*  CHT=5 Single channel, triple-purpose, agalo
digital, submux, formatted input

CnWD4 (bits 23 to 0) PW, Partial Word, A 24-bélfl. PW contains the
last samples of the data block. The most
significant bits of word contain the first sample,
followed by the next sample in the next most
significant bits. The number of samples in the PW
is defined in the PWS field. The unused bits are
not intentionally set and so contain random data.

Fill (bits 23 to 0) Fill, Fill Words consistingf all ones binary, used
for fixed rate aggregate. Fill words may be
omitted when variable rate aggregate can be
accommodated resulting in variable length blocks
of up to 2048, 24-bit words.

SUBMUX DATA FORMAT FIELD DEFINITIONS

The details of the submux data format are showigines G-4a and b and
defined in the Submux Data Format Field Definiti@snmary. Figure G-5 shows a
typical primary channel aggregate data contentixed and variable rate channel.
Submux data format is based on the sequentialatimfeof the individual channel data
blocks. Each channel data block is the sequecrtiddction of presented input samples
in a fixed period of time. This sequential collentresults in a variable length, fixed
rate, and channel data blocks. To accommodatd fate channels, fill is also defined.
The aggregate data stream is composed of a bjocktisning channel, followed by
sequential channel data blocks, if enabled, folbwe fill, if required, at fixed block
rate.
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The channel data blocks are the sequential cmleof input samples bit packed
into sequential 16-bit words over the block perddime. The data block is preceded
by a three-word header that identifies the sowbar{nel ID) of data, channel type of
processing, packing format in the data block, burt length of the valid data, and the
time delay between the first sample and the blasiog. If data were internally
sampled, the sample period is defined with thé $asnple being coincident with the
start of block period. Channel type is used torge$pecific types of channels that
provide timing, annotation, and synchronizationctions that may be required by the
specific primary channel or may be redundant arideguired. Specific
implementation of the required channels may prowidlg the required channels with
specific implementation constraints that limit tggregate rate or the range of any
specific field.

The submux format is based on a 16-MHz clock degimll timing. The derived
clock is the 16-MHz clock divided in binary stepsdefined by %RC that defines all
timing and internal sampling. Block period is ZB8D1derived clock periods which
limits the submux aggregate to 256 Mbps, limitsrtreximum block rate to 793.65
blocks per second, and in conjunction with a 1@Mitount field, limits the subchannel
maximum data rate to 52 Mbps.

SUBMUX DATA FORMAT FIELD DEFINITIONS SUMMARY

1. Frame length Variable or fixed with fill. Mmum is 3-word block sync plus
one channel block, maximum is 20 160x16-bit words.

2. Block length Variable from 3x16-bit words t099x16-bit words per channel
data block. Specified by CHD and integer of
(Bit_Count+15/16). May be limited by implementatio

3. Block Sync Defined by Channel ID = 31, 3-wbldck, 2-word sync. Defines
a period of 20 160 derived clocks.

4. General Form All Channel data blocks contais itformation in the 3-word
header.

HW1 (bits 15to 11) CHN ID, Channel ID number,ifr® to 30 binary number
represents normal channel of any type. CHN ID = 31
reserved for Block Sync.

(bits 10to 8)  CHT, Channel Type, from 0 to Timkes type of

processing performed on the data and the formacadier
word fields.
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CHT =0
CHT=1
CHT =2
CHT =3
CHT =4
CHT =5
CHT =6
CHT =7

Variable length

Timing channel, block sync or time t@gyord only
Annotation text or block count, varialdagth
Digital serial external or internal diowariable
Digital parallel external clock, variabl

Analog wide band, variable

Analog stereo, variable

TBD (to be defined by future implemeidaj

TBD

General form with variable dalkack length

HW1 (bits 15to 11) CHN ID, Channel ID numbenrfr O to 30 binary number

(bits 10 to 8)

(bits 7 to 4)

(bits 3 to 0)

HW2 (bits 15 to 0)

HW3 (bit 15)

(bits 15 to 0)

5. Block Sync

HW1 (bits 15to 0)
HW2 (bits 15 to 0)

HW3 (bits 15 to 13)

(bit 12)

(bits 11 to 4)

represents normal channel of any type.

CHT, Channel Type, from 1 to€efides type of
processing performed on the data and the forma¢ader
word fields.

FMT, Format, defines the numbiebits minus one in
each sample. Data block sample size (bitsFMT+1).

Range 0 to 15, binary format.

ST1 to ST4, status bits, defigeainic conditions within
this block period such as over range.

Bit_Count defines the numbevalid data bits in the
data block starting with the most significant Hitle first
data word DW1. Variable word length of the datackl
is the Integer of ((Bit_Count + 15)/16). Rang®0 t
65535, binary format.

I/E, Internal / External clock

Depends on CHT field, defines kloount, time delay, or
sample period.

Defines the start of channel déddaks and start of block
period that lasts for 20 160 derived clocks.

SYNC 1 = F8C7 hex, definesfirg sync word.
SYNC 2 = BF1E hex, defines sleeond sync word.
BRC, Block Rate Clock, defirties binary divisor for the

16 MHz system clock. Derived CLK =16 MHz E}Rf
MHz. Block rate = Derived CLK / 20160 Hz. Peried
/ Derived CLK.

FILL, indicates if the primary chanmebuires fill for
constant rate.

TBD
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(bit 3) AOE, Aggregate Overrun Error if set iogties that the
aggregate of the enabled channels exceeds the submu
aggregate (data truncated to 20 160 words betwgem).s

(bit 2) PCRE, Primary Channel Rate Error ifiselicates that
primary channel is unable to maintain the aggregsdte
of the submux. Excess blocks are truncated.

(bits 1 to 0) ST3, ST4, Status reserved.

6. Time Tag Defines the time tag channel for tsteanping the frame.

HW1

(bits 15to 11) CHN ID, Channel ID number,rifr® to 30 binary number
represents normal channel.

(bits 10to 8) CHT =0, Channel Type = 0, TimgTRIG Time code
processing and 3-word format.

HW  (bits 7 to 0) DAYS, Most significant 8 bits @fme Code Days field.
BCD format.
(bits 15to 14) DAYS, Least significant 2 bitsTame Code Days field.
BCD format.
(bits 13t0 8) HOURS, Time Code Hours 6 bitdieBCD format.
HW  (bits 7 to 0) MINUTES, Time Code Minutes 7 féld. BCD format.
(bits 15t0 8) SECONDS, Time Code Seconds 7dd.fBCD format.
(bits 7 to 0) FRACTIONAL SECONDS, Time Code Rranal
Seconds 8 bit field. BCD format.
7. Annotation Defines block count and annotat@xi that pertains
Text to the subchannels at this time.
HW1 (bits 15to 11) CHN ID, Channel ID number,mfr® to 30 binary number
represents normal channel.
(bits 10to 8) CHT =1, Channel Type = 1, Bl&sunt and Annotation
Text if any.
(bits 7 to 4) FMT =7, Format = 7 , defines 84A%CII character in
text.
(bit 3) NC, No Characters (Bit_Count = 0) Blagkunt only.
(bits 2 to 0) OVR, PE, OE, Overrun Parity andnasyaming error.
HW (bits 15to 0)  Bit_Count defines the numbewalid data bits in the data
block starting with the MSB of the first data wdpv1.
Variable word length of the data block is the Itegf
((Bit_Count + 15)/16). Range 0 to 65 535, binamnfat.
HW (bits 15to 0) Block_Count sequential block rogring with rollover at
maximum. Range 0 to 65 535, binary format.
DW1 (bits15t08) 1st CHARACTER, first text cheier.
DW  (bits 8 or 0) Last CHARACTER, LSB is defined the Bit Count.
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8. Digital Serial Defines digital serial data swshPCM externally
External CLK clocked.

HW1 (bits 15to 11) CHN ID, Channel ID number,ifr® to 30 binary number
represents normal channel.

(bits 10to 8) CHT = 2, Channel Type = 2, dig#erial or data and
clock over sampled data.

(bits 7 to 4) FMT = 0 Format = 0, defines 1-latal samples.

(bit 3) NSIB, No Samples In Block (Bit_Count=gader only.

(bit2) OVR, Overrun indicates that input isaking at faster
than specified rate. Data is truncated at specHierate
(Bit Count per Block).

HW (bits 15to 0) Bit_Count, defines the numbewalid data bits in the
data block starting with the most significant Hitle first
data word DW1. Variable word length of the dateckls
the Integer of ((Bit_Count + 15)/16). Range 0 %0535,
binary format. Limited by set maximum rate.

HW (bit15) I/E = 0, Internal / External cloclad indicates that
external clocking was used with relative phasinglazk
as specified in next field.

(bits 14 to 0)  Time Delay provides the measurgnoé between start of
block period and the first external clock in dedwdock
periods. Range 0 to 20 160, binary format.

DW1 (bit 15) DS, first data sample at the first clock time in theck.
Dw, (bitL) DS , last data sample in this block period.
9. Digital Serial Defines digital serial data loate (> 2 samples per block period)
Internal CLK internally oversampled.

HW1 (bits 15to 11) CHN ID, Channel ID number,mfr® to 30 binary number
represents normal channel.

(bits 10to 8) CHT = 2, Channel Type = 2, Dibgarial or data and
clock over sampled data.

(bits 7 to 4) FMT = 0 Format = 0, defines 1-lltga samples.

(bits 3to0 0) 0, reserved.

HW2 (bits 15to 0)  Bit_Count defines the numbkvalid data bits in the
data block starting with the most significant Hitle first
data word DWL1. Variable word length of the datackls
the Integer of ((Bit_Count + 15)/16). Range 0 50535,
binary format. Limited by set maximum rate.

HW3 (bit 15) I/E = 1, Internal Sampling flagdicates that internal
sampling was used as specified in next field.

(bits 14t09) TBD

G-16



(bits 8 to 0) SAMPLE PERIOD, defines the pdraf the over-
sampling clock that samples data and clock, inveedri
clock periods. Range 0 to 4 mega samples per decon
binary format.

DW1 (bit 15) DS, first data sample at block time.
(bit 7) CS, first clock sample at block time.

DWn (bit 8) DS, last data sample in this block period.
(bit 0) CS, last clock sample in this block period.

10. Digital Parallel  Defines digital data includiserial externally clocked.
External CLK

HW1 (bits 15to 11) CHN ID, Channel ID number,ifr® to 30 binary number
represents normal channel.

(bits 10to 8) CHT = 3, Channel Type = 3, Digjpakallel or serial data.

(bits 7 to 4) FMT, Format, defines the numbebitd minus one in
each sample. Data block sample size (bits) =TFM.
Range 0 to 15, binary format.

(bit 3) NSIB, No Samples In Block (Bit_CounO¥Header only.

(bit2) OVR, Overrun indicates that input isaking at faster than
specified rate. Data is truncated at specifiedai@ (Bit
Count per Block).

HW2 (bits 15to 0)  Bit_Count defines the numbkvalid data bits in the
data block starting with the most significant Hitle first
data word DW1. Variable word length of the datachl
is the Integer of ((Bit_Count + 15)/16). Range®®5
535, binary format. Limited by set maximum rate.

HW3 (bit 15) I’E = 0, Internal / External clofilag indicates that
external clocking was used with relative phasinglozk
as specified in next field.

(bits 14 to 0)  Time delay provides the measuregnoé between start of
block period and the first external clock in dedwdock
periods. Range 0 to 20 160, binary format.

DW1 (bit 15) DS, MSB of the first data sample at the first clocke in the
block.
DW, (bitL) DS, LSB of the last data sample in this block period.
11. Analog Defines analog wide band data usisgnapling A/D and internal
Wide Band block synchronous clock.

HW1 (bits 15to 11) CHN ID, Channel ID number,ifr® to 30 binary number
represents normal channel.
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(bits 10to 8) CHT =4, Channel Type = 4, analode band sampled
data.
(bits 7 to 4) FMT, Format, defines the numbebit§ minus one in
each sample. Data block Sample Size (bits) = (FMT
Range 0 to 15, binary format. Limited by the A/D
resolution.
(bit 3) AOR, Analog over range (A/D 4-msb = F).
(bits 2 to 0) ST2 to ST4, reserved status
HW2 (bits 15t0o 0)  Bit_Count defines the numbkvalid data bits in the
data block starting with the MSB of the first datard
DW1. Variable word length of the data block is the
Integer of ((Bit_Count + 15)/16). Range 0 to 6553
binary format. Limited by set maximum rate.
HW3 (bit 15) I/E = 1, Internal Sampling flagdisates that internal
sampling was used as specified in next field.
(bits 14 to 12) TBD
(bits 11to 0)  Sample Period defines the periath® over-sampling
clock that samples data and clock, in derived clock
periods. Range 0 to 4m samples per second, binary

format.
DW1 (bit 15) DS, MSB of the first data sample at the first clocke in
the block.
DW, (bitL) DS, LSB of the last data sample in this block period.
12. Analog Stereo  Defines analog stereo data ussigma-delta A/D and internal
"L" & "R" block synchronous clock with trackingriite Impulse Response
(FIR) filter.

HW1 (bits 15to 11) CHN ID, Channel ID numbenrfr O to 30 binary number
represents normal channel.
(bits 10to 8) CHT =5, Channel Type = 5, Anastgreo voice band
data.
(bits 7 to 4) FMT, Format defines the numbebité minus one in
each sample. Data block sample size (bits) =TFM.
Range 0 to 15, binary format. Limited by the A/D

resolution.
(bit 3) LAOR, left subchannel over range.
(bit2) RAOR, right subchannel over range.

(bits 1 to 0) ST2 to ST4, reserved status.
HW2 (bits 15t0 0)  Bit_Count defines the numbkvalid data bits in the
data block starting with the MSB of the first datard
DW1. Variable word length of the data block is the
Integer of ((Bit_Count + 15)/16). Range 0 to 6553
binary format. Limited by set maximum rate.
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HW3 (bit 15)

(bit 14)
(bit 13)
(bit 12)
(bits 11 to 0)

I/E = 1, Internal Sampling flagdicates that internal
sampling was used as specified in next field.

ENL, Enable Left subchannel.

ENR, Enable Right subchannel.

TBD

Sample period defines the peabthe over-sampling
clock that samples data and clock, in derived clock
periods. Range 3.76 to 40K samples per secondrbin
format.

DW1 (bit 15) DS, MSB of the first data sample left subchannel if
enabled.
(bit 15- DS, MSB of the first data sample right
FMT-1) subchannel if enabled, else second sample
DWn (bitL) DS, LSB of the last data sample in this block period.
13. Fill Defines fill word that can be inserteditae end of all channel

data blocks if required by the constant rate princiiannel.

Fwx (bits 15 to 0)

FILL, defined as FFFF hex word.
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0Z-9

16 BITS
15 |14 |13 |12 |11 10 |9 | 8 | 7 FREE | 4 [ 3 2 |1 [0

General Forr HW1 CHN ID | CHT | FMT | ST1 [STz | STz | ST4

HW2

HW3 | I/E | TIME DELAY or SAMPLE PERIOL
Frame Syn HW1 CHN ID = 1F | CHT =¢C | SYNC 1 = F8C7 hex (full wort

HW2 SYNC 2 = BF1Ehex

HW3 BRC | FILL | | | | | | | | | ACE | PCE | sT2 | ST4
Time Tac HW1 CHN ID = 0 to 3! | CHT =C MSB DAYS (BCC

HW2 | DAYS Ist | HOURS (BCD) I MINUTES (BCD) [

HW3 SECONDS (BCD) FRACTIONAL SECONDS \
Annotatior HW1 CHN ID = 0 to 3( | CHT =1 | FMT =7 [INC |OVR |PE | OE
Tex HW2 BIT COUNT

HW3 BLOCK COUNT

DW1 msb ST CHARACTER S msk 2"° CHARACTER 1sk

DWn msb Last CHARACTER UNDEFINED if not las
Digital Srl. HW1 CHN ID = 0 to 3( | CHT =2 | FEMT =¢ [ NSIB | OVR [ STz | ST4
Ext. CLK HW2 BIT_COUNT =L

HW3 | VE=0 TIME DELAY

DW1 [DS, [DS, [DS; [DS, [DSs |bss |[bs;, |[pbs; [DSy [Ds, [bs, [bs, |[bs, [ DS, [Ds, [ DS

DWn | | | | | | DS, | DS UNDEFINED if not las

Figure G-4a. Submux data format.




1¢-9O

Digital Srl.
Int. CLK

Digital Prl.
Ext. CLK

Analoc
Wide Bani

Analog
Stere
" & "R

Fill

[15 [14 |13 [12 |12 J10 |9 | 8 | 7 | 6 |5 | 4 |3 | 2 [1 |0
HW1 CHN ID = 0 to 3( | CHT =2 | FMT =0 [0 [0 | STZ | ST4
HW2 BIT COUNT =L

HW3 [ VE=1 SAMPLE PERIOL

bDwil [DS, |[DsS, |[Dbs; [Ds, [Dss |[DS |[DS, |[bDss |[cs, |cs, |[css [es, [css |css [cs; | cs
DWn |[DS,; [DSs |[DSs [DS. [DSs [DS., |[DS. |DS CS,; |[CSs [CSs [CS. [CSs [CS», [CSu [Cs
HW1 CHN ID = 0 to 3( | CHT =: |  FMT=0to15(shown=¢t |[NSIB [ OVR [ STz | ST4
HW2 BIT_COUNT =L

HW3 | VE=0 | TIME DELAY

DW1 | MSB 15T SAMPLE | MSB 2"° SAMPLE | 3"° SAMPLE
DWn | MSB Last SAMPLE  LSB=bit L UNDEFINED if not las

HW1 CHN ID = 0 to 3( | CHT = 4 |  FMT=0to15(shown="|AOR [ST2 [STZ |ST
HW2 BIT COUNT =L

HW3 | I/E=1 | [ [ [ SAMPLE PERIOL

DW1 | MSB 15" SAMPLE MSB P SAMPLE

DWn | MSB Last SAMPLE LSB=hit L UNDEFINED if not las

HW1 CHN ID = 0 to 3( | CHT =¢ |  FMT=0to15(shown=" |LAO |[RAO |ST2 |ST
HW2 BIT COUNT =L

HW3 | I1E=1 | ENL | ENR | | SAMPLE PERIOL

DW1 | MSB 1°" SAMPLE “L” MSB 1°" SAMPLE “R”

DWn | MSB Last SAMPLE UNDEFINED if not las

FW | Fill Word = FFFF he

Figure G-4b. Submux data format.
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Figure G-5. Submux aggregate format.
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APPENDIX H

APPLICATION OF THE
TELEMETRY ATTRIBUTES TRANSFER STANDARD

Interchange of telemetry attributes occurs betwesdricle instrumentation
organizations (the source) and the telemetry grataiibns (the destination).
Interchange may also take place between rangegdypival elements of this process
are

» data entry system

* source data base

e export program

* interchange medium [this standard]
e import program

» destination data base

* telemetry setup system

» telemetry processing equipment

These elements are depicted in figure H-1 andlefieed next.

1. The data entry systeisithe source organization's human interface wteteenetry
attributes are entered into a computer-based systiot affected by this standard.)

2. The_source databaisewhere telemetry attributes are maintained fiorian
appropriate to the local organization's needs.t @ffected by this standard.)

3. The_export programmonverts the telemetry attributes from the sodatabase format
to the format defined by this standard and stdremton the interchange medium.

4. The_ interchange mediuoontains the telemetry attributes being transéefirem the
source organization to the destination organizatieormat and contents are defined by
this standard.

5. The_import programeads the standardized interchange medium ancedsrthe
attributes to the destination data base format@o@ance with local needs, system
characteristics, and limitations.

6. The_destination data basewvhere telemetry attributes are maintainedfiorian
suitable to the local ground station's needs. @ffected by this standard.)
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Source Organization A

Human
Interface

|

Destination Organization

Telemetry
Equipment X

Data Entry Telemexty Setu
System A
Destination
Source A
Database Database X
4 . i
Export Int Stﬁndard;\ﬁeg_ Import
Program A nterchange Medit Program X
.
e . A
Export Int Stﬁndard;\ieg Import
Program B nterchange Mediu Program Y
. J
Source B Destination
Database Database Y
( ) (- N\
Data Entry Telemetry Setu
System B Y
. J
. J
Human Telemetry
Interface Equipment Y

Source Organization B

Destination Organization Y

7. The telemetry setup systercesses the desti
or IS T b IRIGAL e AR A R
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8. The_telemetry processing equipmisnivhere the attributes will ultimately be used to
properly handle the data being transmitted. (Nfetcted by this standard.)

The interchange medium is intended as a standashsnof information exchange.
The source and destination organizations areargtained by this standard as to how
the attributes are stored, viewed, used, or maiethi

To use the attribute transfer standard, importexpbrt software must be
developed. Once in place, these programs shouhihete the need for test item or
project specific software at either the supplyisgurce) organizations or the processing
(destination) organizations.
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APPENDIX |

TELEMETRY ATTRIBUTES TRANSFER STANDARD
COVER SHEET

Each attribute transfer file (disk or tapedd be accompanied by a cover sheet
describing the originating agency's computer systeeat to construct the attribute file.
The recommended format for this cover sheet isrghare.

Telemetry Measurement Attributes Transfer Standard

Date: MM\DD\YY
From: Name
Address

Telephone

To: Name
Address

Telephone

Originating computer system:

Computer make and model:

Medium characteristics:
Description:

Comments:
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APPENDIX J

TELEMETRY ATTRIBUTES TRANSFER STANDARD
FORMAT EXAMPLE

The following example is for illustrative purposasd is by no means a complete
attributes file; it is representative of the typpésnformation likely to be transferred.
Many attributes are purposely omitted to simplifg example. In some of the groups,
only those entries necessary to link to other gsarne provided. Attributes, which link
the various groups together, are indicateddluface

Selected attributes are described in text formnaaid to following the example.
All text, which describes the example, is printedalics. All text, which is part of the
example file, is printed in plain text.

The example file being transferred consists ofatiebutes of a single RF data
source and an analog tape containing two data esurthe RF data source is a PCM
signal, which contains an embedded asynchronous wawn. The two recorded data
sources are PCM signals: one is an aircraft telgrmsream, and the other is a radar
data telemetry stream. Figure J-1 shows the exafiiplin terms of the attribute
groups and their interrelationships. Refer todatigbute tables while reviewing the
example.



General
Information
Group
(G) Two PCM
Data Source | PCM Data Source links - TM
ID w/embedded; ID and TSPI:
Transmission Tape
Attributes Source
Group Group
(T-1) (R-1) PCM
Data Source| PCM Data Source | Space Datalsé’”fce w/subframe
ID w/embedded:; ID Position; fragmented
Multiplex/ Multiplex/ Multiplex/
Modulation Modulation Modulation
Group Group Group
(M-1) (M-3) (M-2)
Data Link | PCM w/ Data Link | SPI; Data Link PCM1;
Name async; Name Name
Data Link
PCM Format Name PCM Format PCM Format PCM Format
Group Group Group Group
(P-1) ASYNC: (P-3) (P-4) (P-2)
Data Link PCM w/ Data Link Data Link Data Link
Name async; Name ASYNC; Name SPI: Name PCML;
PCM PCM PCM PCM
Measuremen Measurement Measuremen Measuremen
Description Description Description Description
Group Group Group Group
(D-2) (D-1) (D-4) (D-3)
| ] Measurement mes
E1250T; W862P; J896D; Jo951V; Jo71V; J966X; 82AJ01;
Data Data Data Data Data Data Data
Conversioll |Conversioll |Conversiol |Conversioll [Conwersion |Conversiol Conversiol
Group Group Group Group Group Group Group
(1) (2) (3) (4) (5) (6) (7)

Figure J-1. Group linkages.
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General Information Group (G)

Program name, test name, origination date, sievi number: O,
test number: 13.

G\PN: TMATS example; G\TA: Wright Flyer; G\OD: 0241; G\RN:0; G\TN:13;
G\POC1-1: Wilbur; G\POC2-1: Bikes,LTD; G\POC3-1:yim;
G\POC4-1: 555-1212;
Live data source.
G\DSI-1:PCM w/embedded;G\DST-1:RF;
Tape source
G\DSI-2:Two PCM links - TM & TSPI; G\DST-2:TAP;

G\COM: | hope this flies.; G\POC1-2: Orville;
G\POC2-2:Bikes,LTD; G\POC3-2: Dayton; G\POC4-2: 853 2;

Transmission Attributes Group (T-1)

Frequency: 1489.5, RF bandwidth: 100, data badthw 100;
not encrypted, modulation type: FM, total carrirapdulation: 500,
no subcarriers, transmit polarization: linear.

T-1\ID:PCM w/embedded; T-1\RF1:1489.5; T-1\RF2:100; T-1\RF3:100;
T-1\RF4:FM; T-1\RF5:500; T-1\SCO\N:NO; T-1\AN2:LIN:-1\AP\POC1:
Pat Tern; T-1\AP\POC2:Transmissions,Inc.;
T-1\AP\POC3:Amityville,NY; T-1\AP\POC4:800-555-1212

Tape Source Attributes Group (R-1)

R-1\ID:Two PCM links - TM & TSPI;
R-1\R1:Reel #1; R-1\TC1:ANAL; R-1\TC2:ACME; R-1\TC®5;

Tape width: 1 inch, reel diameter: 14 inches, trbgks,
record speed: 7.5 inches/second.

R-1\TC4:1.0; R-1\TC5:14.0; R-1\N:14; R-1\TC6:7.5;
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Rewound: Yes, manufacturer: ZZ; model: 13, indaf yes.

R-1\TC8:Y; R-1\RI1:ZZ; R-1\RI2:13; R-1\RI3:Y;
R-1\RI14:07-12-91-07-55-59; R-1\POC1:Mr. Reel; RQE2:Tape Creations; R-
1\POC3:Anywhere,Ttown; R-1\POC4:555-1212;

Track Number 2 contains aircraft telemetry PCMsbframe
fragmented)

R-1\TK1-1:2; R-1\TK2-1:FM/FM;
R-1\DSI-1:PCM w/subframe fragmented;R-1\TK3-1:FWD;

Track Number 4 contains Space Position Informati@PCM link

R-1\TK1-2:4;R-1\DSI-2:Space Position Information;

Multiplex/Modulation Groups (M-1, M-2, M-3)
Baseband type: PCM, modulation sense: POS, baskthata: PCM,
low pass filter type: constant amplitude
M-1\ID:PCM w/embedded; M-1\BB1:PCM; M-1\BB2:POS; M-1\BSG1:PCM,;
M-1\BSF2:CA;
M-1\BB\DLN:PCM w/async;
M-2\ID:PCM w/subframe fragmented; M-2\BB\DLN:PCM1,

M-3\ID:Space Position; M-3\BB\DLN:SPI;

PCM Format Attributes Groups (P)

P-1is a live PCM signal and contains the asynalos wave
train (see figure J-2).

P-2 is a recorded signal (see figure J-3).
P-3 is the asynchronous wave train (see figurg. J-4

P-4 is a recorded signal.
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Major frame characteristics
one major frame = 16 minor frames
Word lengths = 10 bits (default valuegept
Word 10 has 8 bits
and Word 11 has 12 bits.

a = measurement E1250T at minor frame posgfn
b = measurement W862P in subframe SUB42,ipost

PCM Format Group = P-1
PCM Measurement Description Group = D-2
Data Link Name = PCM w/async

Figure J-2. PCM format for PCM w/async.
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Major frame characteristics:
One major frame = 64 minor frames
Subframes SUB113 and SUB121 are 32 deep
ID counter counts O - 63
Word lengths = 10 (default value) except
Word 121 has 6 bits
and Word 122 has 4 bits.

Measurement 82AJ01 is 16 bits, which is fragiee with the 10

most

significant bits indicated as M and the 6 fesggnificant bits as L.
The measurement is located in position 5 bframmes SUB113 and SUB121

(minor frames 5 and 37 of the major frame).

PCM Format Group = P-2
PCM Measurement Description Group = D-3
Data Link Name = PCM1
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Major Frame characteristics
One major frame = 3 minor frames
Word lengths = 16 bits (default value)

a = measurement J971U, supercommutated atqras®j 11, 20, 29, 33, and 47

b = measurement J951V in subframe ASUB1, positio

¢ = measurement J896D in supercommutated subif8t/B3, positions 1 and 4

d = measurement J966X in subframe ASUB2, pos8io
PCM Format Group = P-3

PCM Measurement Description Group = D-1
Data Link Name = ASYNC

Figure J-4. PCM format for async.




(Start of P-1)
Live PCM signal (host wave train) : Class |

P-1\DLN:PCM w/async; P-1\D1:NRZ-L; P-1\D2:44000; P-1\D3:U;
P-1\D4:N; P-1\D6:N; P-1\D7:N; P-1\TF:ONE;

10 bits default word length, 16 minor frames/mdjame, 43
words/frame

P-1\F1:10; P-1\F2:M; P-1\F3:NO; P-1\MF\N:16; P-1\M#&3;
P-1\MF2:440; P-1\MF3:FPT; P-1\MF4:20;

P-1\MF5: 01111010011010110001; P-1\SYNC1:1; P-1\E¥10;
P-1\SYNC3:1;P-1\SYNC4:0;

Word position #10, 8 bits,
Word position #11, 12 bits

P-1\MFW1-1:10; P-1\MFW2-1:8; P-1\MFW1-2:11; P-1\MRV/2:12;
One subframe ID counter
P-1\ISF\N:1; P-1\ISF1-1:1; P-1\ISF2-1:1D; P-1\IDQ 1t;

ID counter word length : 10 bits,
MSB starting bit location : 7,
ID counter length : 4

P-1\IDC2-1:10; P-1\IDC3-1:7; P-1\IDC4-1:4; P-1\IDA3V;
P-1\IDC6-1:0; P-1\IDC7-1:1; P-1\IDC8-1:15; P-1\IDQ96;
P-1\IDC10-1:INC;

Subframe definition
SUB42 is located at 42, SUB15 at 15.
All have depth 16.

P-1\SF\N-1:2;
P-1\SF1-1-1:SUB42; P-1\SF2-1-1:NO;
P-1\SF4-1-1-1:42; P-1\SF6-1-1:16;

P-1\SF1-1-2:SUB15; P-1\SF2-1-2:NO;
P-1\SF4-1-2-1:15; P-1\SF6-1-2:16;
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Asynchronous embedded wave train information

Data Link Name (to be referenced in the formainitesn of the
asynchronous wave train) is ASYNC.

Five contiguous minor frame word positions stagtat location 6.

P-1\AEF\N:1;P-1\AEF\DLN-1:ASYNC; P-1\AEF1-1:5; P-1\AEF2-1:CW,
P-1\AEF3-1-1:6;

(End of P-1)

(Start of P-2)
Recorded PCM signal format attributes.

Data Link Name is PCM1, Data Format is NRZ-L, Biteris 2

Mbit/sec, Unencrypted, Normal polarity, class I,r@mon word length is
10, MSB first, No parity, 64 minor frames per mdyame, 277 words per
minor frame, Sync pattern length is 30. Word pasit21 is 6 bits. Word

position 122 is 4 bits.

P-2\DLN:PCM1;P-2\D1:NRZ-L; P-2\D2:2000000; P-2\D3:U; P-2\D4:N;
P-2\TF:ONE; P-2\F1:10; P-2\F2:M; P-2\F3:NO; P-2\INEB4;

P-2\MF1:277; P-2\MF4:30; P-2\MF5:10111000000110011101101011; P-

2\SYNC1:1; P-2MFW1-1:121; P-2MFW2-1:6; P-2\MFW1122;
P-2\MFW?2-2:4;

Subframe characteristics:

One subframe ID counter named 1. Sync type ilihter. ID
counter location is 13. ID counter word lengthl®. ID counter
MSB location is 5. ID counter length is 6. [Duoter transfer
order is MSB first. ID counter initial value is 0D counter
initial subframe is 1. ID counter end value is @® counter end
subframe is 64. ID counter is increasing.

Two subframes. First subframe name is SUB12%. No
supercommutated, subframe location = word posifigf,
depth = 32. Second subframe name is SUB113. Not
supercommutated, location = 113, depth = 32.
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P-2\ISF\N:1; P-2\ISF1-1:1; P-2\ISF2-1:ID; P-2\IDQ1t3;
P-2\IDC2-1:10; P-2\IDC3-1:5; P-2\IDC4-1:6; P-2\IDQ&V;
P-2\IDC6-1:0; P-2\IDC7-1:1; P-2\IDC8-1:63; P-2\IDd%4;
P-2\IDC10-1:INC; P-2\SF\N-1:2; P-2\SF1-1-1:SUB121;
P-2\SF2-1-1:NO; P-2\SF4-1-1-1:121; P-2\SF6-1-1:32;
P-2\SF1-1-2:SUB113; P-2\SF2-1-2:NO; P-2\SF4-1-23;1
P-2\SF6-1-2:32;

(End of P-2)

(Start of P-3)
Asynchronous wave train PCM format attributes.

Data Link Name: ASYNC

Class I, Common word length : 16, LSB transfereorao parity

3 minor frames per major frame, 50 words/minoieg 800 bits
per minor frame, fixed pattern synchronizatio6 it syncpattern.

P-3\DLN:ASYNC; P-3\TF:ONE; P-3\F1:16; P-3\F2:L; P-3\F3:NO;
P-3\MF\N:3; P-3\MF1:50; P-3\MF2:800; P-3\MF3:FPTF3MF4:16;
P-3\MF5: 1111100110110001; P-3\SYNC1:1;

Subframe definition.
Three subframes with ID counter word length 1@atd position 1.

P-3\ISF\N:1; P-3\ISF1-1:2; P-3\ISF2-1:1D; P-3\IDQ 1%;
P-3\IDC2-1:16; P-3\IDC3-1:15; P-3\IDC4-1:2; P-3\IBQ.L;
P-3\IDC6-1:0; P-3\IDC7-1:1; P-3\IDC8-1:2; P-3\IDA%B;
P-3\IDC10-1:INC;

ASUBL is at word position 3.
ASUB?2 is at word position 45.
ASUB3 is supercommutated at word positions 1438nd

P-3\SF\N-1:3; P-3\SF1-1-1:ASUB1; P-3\SF2-1-1:NG\BF3-1-1:NA;
P-3\SF4-1-1-1:3; P-3\SF6-1-1:3; P-3\SF1-1-2:ASUB2;
P-3\SF2-1-2:NO; P-3\SF3-1-2:NA; P-3\SF4-1-2-1:48\8F6-1-2:3;
P-3\SF1-1-3:ASUB3; P-3\SF2-1-3:2; P-3\SF3-1-3:EL;
P-3\SF4-1-3-1:14; P-3\SF4-1-3-2:39; P-3\SF6-1-3:3;

(End of P-3)
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(Start of P-4)
P-4\DLN:SPI;

(End of P-4)

PCM Measurement Description (D)

D-1 contains the measurements which make up §rehsnous wave
train,

D-2 contains the measurements which make upuwbadlICM signal
(which hosts the asynchronous wave train),

D-3 contains the measurements which make up othe eécorded
PCM signals, and

D-4 contains the measurements which make up ttee ocdcorded PCM
signal.

(Start of D-1)
Asynchronous Wave Train: One measurement listedsurements
D-1\DLN:ASYNC; D-1\ML\N:1; D-1\MLN-1:JUST ONE; D-1\MN\N-1:4;
Measurement Name : J896D, LSB first,

Subframe supercommutated, 2 locations: 1 andASoiB3.

D-1\MN-1-1:3896D; D-1\MN3-1-1:L; D-1\LT-1-1:SFSC,;
D-1\SFS1-1-1:ASUB3; D-1\SFS\N-1-1:2; D-1\SFS2-1:1:E
D-1\SFS6-1-1-1:1; D-1\SFS6-1-1-2:4; D-1\SFS7-1-#VY,
D-1\SFS7-1-1-2:FW;,

Measurement Name: J951V, LSB first, default pasipframe
ASUB1, location 1.
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D-1\MN-1-2:J951V; D-1\MN1-1-2:DE; D-1\MN2-1-2:D; D-1\MN3-1-2:L; D-1\T-1-
2:SF; D-1\SF2-1-2:1; D-1\SFM-1-2:1111111100000000;
D-1\SF1-1-2:ASUB1,;

Measurement Name : J971U, LSB first,
supercommutated at positions 2, 11, 20, 29, 38,45h

D-1\MN-1-3:J971U; D-1\MN1-1-3:DE; D-1\MN2-1-3:D; D-1\MN3-1-3:L;
D-1\LT-1-3:MFSC; D-1\MFS\N-1-3:6; D-1\MFS1-1-3:E;
D-1\MFSW-1-3-1:2; D-1\MFSW-1-3-2:11; D-1\MFSW-1-32B);
D-1\MFSW-1-3-4:29; D-1\MFSW-1-3-5:33; D-1\MFSW-16347,

Measurement Name : J966X, LSB first, subframe 2SUB
location 3.

D-1\MN-1-4:3966X; D-1\MN1-1-4:DE; D-1\MN2-1-4:D;
D-1\MN3-1-4:L; D-1\LT-1-4:SF; D-1\SF1-1-4:ASUB?2,;
D-1\SF2-1-4:3; D-1\SFM-1-4:FW,

(End of D-1)

(Start of D-2)
Live PCM signal: single measurement list, 2 measwents.
D-2\DLN:PCM w/async; D-2\MLN-1:JUST ONE; D-2\MN\N-1:2;
Measurement name: E1250T, unclassified, unsigr&® first.

D-2\MN-1-1:E1250T; D-2\MN1-1-1:DE; D-2\MN2-1-1:D;
D-2\MN3-1-1:M; D-2\LT-1-1:MF; D-2\MF-1-1:39; D-2\MM-1-1:FW;

Measurement name: W862P, unclassified, MSB first,
subframe name: SUB42, location 8 in subframe vfolld.

D-2\MN-1-2:W862P; D-2\MN1-1-2:DE; D-2\MN2-1-2:D; D-2\MN3-1-2:M; D-2\L-
1-2:SF; D-2\SF1-1-2:SUB42; D-2\SF2-1-2:8; D-2\SFN-FW;

(End of D-2)
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(Start of D-3)
Recorded PCM signal: single measurement list: Asueement.
D-3\DLN:PCM1; D-3\MLN-1:ONLY ONE; D-3\MN\N-1:1;

Measurement name: 82AJ01, subframe fragmentedgients,
subframes: SUB113 and SUB121, subframe location: 5

D-3\MN-1-1:82AJ01; D-3\LT-1-1:SFFR; D-3\FSF\N-1-1:2;
D-3\FSF1-1-1:16; D-3\FSF2\N-1-1:2; D-3\FSF3-1-118 13;
D-3\FSF3-1-1-2:SUB121; D-3\FSF4-1-1-1:E; D-3\FSF&-1-1:5;

(End of D-3)

(Start of D-4)

Recorded PCM signal
D-4\DLN:SPI,

(End of D-4)

Data Conversion Groups (C)

C-1 and C-2 are measurements which are part ofitleePCM
signal (see also D-2).

C-3, C-4, C-5, and C-6 are from the asynchronoasentrain (see
also D-1).

C-7 is from the recorded PCM signal (see also D-3)

Measurement: E1250T, description: Inlet TemprBelith,
units: Deg C, binary format: unsigned; high value8,
low value: -0.4,

conversion type: pair sets, number of pair sefs: 2
application (polynomial) : Yes; order of fit: 1,

telemetry value #1: 0, engineering unit value #14,
telemetry value #2: 1023, engineering unit val@e¥28.
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C-1\DCN:E1250T; C-1\MNZ2:Inlet Temp Bellmouth; C-1\MN3:DEGC;
C-1\BFM:UNS; C-1\MOT1:128; C-1\MOT2:-0.4; C-1\DCTRS;
C-1\PS\N:2; C-1\PS1:Y; C-1\PS2:1; C-1\PS3-1:0; BSA-1:-0.4;
C-1\PS3-2:1023; C-1\PS4-2:128;

Measurement: W862P, description: Fuel Pump Inlet,
binary format: unsigned;

conversion type: pair sets, number of pair sefs: 2
application (polynomial): Yes; order of fit: 1,
telemetry value #1: 0, engineering unit value #11
telemetry value #2: 1023, engineering unit val@e#6.7

C-2\DCN:W862P; C-2\MN1:Fuel Pump Inlet; C-2\BFM:UNS;
C-2\DCT:PRS; C-2\PS\N:2; C-2\PS1.Y; C-2\PS2:1; eS3-1:0;
C-2\PS4-1:-0.1; C-2\PS3-2:1023; C-2\PS4-2:76.7;

Measurement: J896D, description: Terrian Altiéydunits:
Feet, binary format: two’s complement; high val@2768, low
value: -32768, conversion type: pair sets; nunmifgpair sets: 2,
application (polynomial): Yes, order of fit: 1]eenetry value
#1: -32768, engineering unit value #1: -32768ztebtry value
#2: 32767, engineering unit value #2: 32767

C-3\DCN:J896D; C-3\MN1:Terrian Altitude; C-3\MN3:FEET;
C-3\BFM:TWO; C-3\MOT1:32768; C-3\MOT2:-32768; C-33D:PRS;
C-3\PS\N:2; C-3\PS1:Y; C-3\PS2:1; C-3\PS3-1:-32768;
C-3\PS4-1:-32768; C-3\PS3-2:32767; C-3\PS4-2:32767,

Measurement: J951V, description: Throttle Commaimts:
VDC, high value: 10.164, low value: -10.164, casian type:
pair sets, number of pair sets: 2, applicationgpamial): Yes,
order of fit: 1, telemetry value #1: -128, erg@ning unit value
#1:-10.164, telemetry value #2: 127, engineeting value

#2: 10.164 binary format: two's complement;

C-4\DCN:J951V; C-4\MN1:Throttle Command; C-4\MN3:VDC;
C-4\MOT1:10.164; C-4\MOT2:-10.164; C-4\DCT:PRS; (®?8\N:2;
C-4\PS1:Y; C-4\PS2:1; C-4\PS3-1:-128; C-4\PS4-1144,
C-4\PS3-2:127; C-4\PS4-2:10.164; C-4\BFM:TWO;

Measurement: J971U; description: DISC, conversige:
discrete, binary format: unsigned.
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C-5\DCN:J971U; C-5\MN1:DISC; C-5\DCT:DIS; C-5\BFM:UNS;

Measurement: J966X; description: Discrete, connarsype:
discrete, binary format: unsigned.

C-6\DCN:J966X; C-6\MN1:Discrete; C-6\DCT:DIS; C-6\BFM: UNS;

Measurement: 82AJ01, description: LANTZ Norm aaregion,
units: MTR/S/S, High value: 1023.97, Low valu€23.97,
conversion type: Coefficients

Order of curve fit: 1, derived from pair sets: No
Coefficient (0): 0, Coefficient(1): 0.03125, bigdormat: two's
complement

C-7\DCN:82AJ01; C-7\MN1:LANTZ Norm acceleration; C-7\MN3:MTR/S/S;

C-7\MOT1:1023.97; C-7\MOT2:-1023.97; C-7\DCT:COE7G&O\N:1;
C-7\CO1:N; C-7\C0O:0; C-7\C0O-1:.03125; C-7\BFM:TWO;
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APPENDIX K

PULSE AMPLITUDE MODULATION STANDARDS

1.0 General

This standard defines the recommended pulsegtaioture and design
characteristics for the implementation of PAM teétm systems. The PAM data are
transmitted as time division multiplexed analogseslwith the amplitude of the
information channel pulse being the analog- vaegdarameter.

2.0 Frame and Pulse Structure

Each frame consists of a constant number of tieggrsnced channel intervals.
The maximum frame length shall be 128 channel titexvals per frame, including the
intervals devoted to synchronization and calibratidhe pulse and frame structure
shall conform to either figure K-1 or K-2.

2.1.1 Commutation Patterihe information channels are allocated equalcamstant
time intervals within the PAM frame. Each inter¢dl" in figures K-1 and K-2)
contains a sample pulse beginning at the staheointerval and having amplitude
determined by the amplitude of the measurand oftheesponding information channel
according to a fixed relationship (usually linelagfween the minimum level (zero
amplitude) and the maximum level (full-scale amyul#). For a 50-percent duty cycle
(RZ-PAM), the zero level shall be 20 to 25 peragfithe full amplitude level as shown
in figure K-1. The pulse width shall be the samall time intervals except for the
intervals devoted to synchronization. The durasball be either 0.5T £0.05, as shown
in figure K-1, or T £0.05, as shown in figure 5-2.

2.1.2 In-Flight Calibration It is recommended that in-flight calibration tmed and
channels 1 and 2, immediately following the frampechroniza-tion interval, be used
for zero and full-scale calibration. For RZ-PAMhaminel 3 may be used for an optional
half-scale calibration, and for NRZ-PAM, the charnngerval preceding channel 1 may
be used for half-scale calibration if set to 5Ccpet.

2.1.3 Frame Synchronization Intervdtach frame is identified by the presence within
it of a synchronization interval.

2.1.3.1 _Fifty Percent Duty Cycle (RZ-PAMYhe synchronization pattern interval shall
have a duration equal to two information channtdrirals (2T) and shall be full-scale
amplitude for 1.5T followed by the reference leoekero baseline for 0.5T (see figure
K-1).
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Figure K-1. 50-percent duty cycle PAM with amgptle synchronization.
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2.1.3.2 _One Hundred Percent Duty Cycle (NRZ-PANIhe synchronization pattern is in the
order given: zero level for a period of T, fullade amplitude for a period of 3T, and a level not
exceeding 50-percent full-scale amplitude for aqueT (see figure K-2).

2.1.4 Maximum Pulse Ratel'he maximum pulse rate should not be greater tinat permitted
by the following subparagraphs.

2.1.4.1 PAM/EM/EM The reciprocal of the shortest interval betwgansitions in the PAM
pulse train shall not be greater than one-fiftitheftotal (peak-to-peak) deviation specified in
chapter 3 and tables 3-1 and 3-2 for the FM sularaselected.

2.1.4.2 PAM/EM The reciprocal of the shortest interval betweansitions in the PAM pulse
train shall be limited by whichever is the narrowéthe following:

2.1.4.2.1 One-half of the 3 dB frequency of thenpodulation filter when employed.

2.1.4.2.2 One-fifth of the intermediate freque(€&y bandwidth (3 dB points) selected from the
IF bandwidths which are listed in table 2-1.

2.2 Frame and Pulse Rat&he frame and pulse parameters listed belowhbeaysed in any
combination:

e aminimum rate of 0.125 frames per second, and
e a maximum pulse rate as specified in subparagrépi.2

2.2.1 Long Term Accuracy and Stabilitipuring a measured period of desired data, the ti
between the occurrence of corresponding pointayrao successive frame synchronization
intervals should not differ from the reciprocaltbé specified nominal frame rate by more than 5
percent of the nominal period.

2.2.2 Short Term StabilityDuring a measured period, P, containing 1000wakkintervals, the
time between the start of any two successive chameevals (synchronization intervals
excepted) should not differ from the average chiimterval established by the formulayf =

P_ by more than 1 percent of the average interval
1000

2.3 Multiple and Submultiple Sampling Ratd3ata multiplexing at sampling rates which
are multiples and submultiples of the frame rajgeisnissible.

2.3.1 Submultiple Frame Synchronizatiohhe beginning of the longest submultiple frame
interval is identified by the transmission of adyronization pattern. All other submultiple
frames have a fixed and known relationship to tlemiified submultiple frames.
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2.3.1.1 Fifty Percent Duty Cycle (RZ)he synchronization pattern has a full-scale
amplitude pulse in two successive occurrences aficél intervals allocated to data channels
of the identified submultiple frame. The first byaulse has a duration equal to the channel
interval; the second pulse immediately follows fin& pulse and has a duration nominally
one-half the channel interval. There is no retorpero between the two pulses.

2.3.1.2 _One Hundred Percent Duty Cycle (NRZhe synchronization pattern has
information in five successive occurrences of andeainterval allocated to data channels of
the identified submultiple frame. The amplitudelod data channels assigned for
synchronization is shown in the following subpaggoins.

2.3.1.2.1 First occurrence - zero amplitude.

2.3.1.2.2 Second, third, and fourth occurrenda#i-scale amplitude.

2.3.1.2.3 Fifth occurrence - not more than 50 gretrof full-scale amplitude.

2.3.2 _Maximum Submultiple Frame Lengtfihe interval of any submultiple frame,

including the time devoted to synchronizing infotima, shall not exceed 128 times the
interval of the frame in which it occupies a recqugrposition.

2.4 Frequency ModulationThe frequency deviation of an FM carrier or auber, which
represents the maximum and minimum amplitude oAlsl waveform, should be equal and
opposite with respect to the assigned carrier bcauier frequency. The deviation should be
the same for all occurrences of the same level.

2.5 Premodulation FilteringA maximally linear phase response, premoduldiiter, is
recommended to restrict the radiated spectrumgspendix A).
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1.0 General

APPENDIX L

ARMOR

This standard defines the recommended multiplexenat for single channel data
recording on small format (1/2”) media (referenck. This format is recognized as the
Asynchronous Recorder Multiplexer Output Re-cordbu(ARMOR). This format is
software-reconfigurable for each data acquisitioreproduction. The ARMOR format
configuration information is stored in a data stuve called a “setup” that contains all the
information necessary to define a particular re@rglay configuration. This appendix
describes the format and content of the ARMOR setup

1.1 Setup on TapeWhen the ARMOR setup is written to tape, itieqeded by a
preamble with a unique setup sync pattern thawalkte identification of the setup. Three
duplicate setup records, each with its own preanaiewritten at the beginning of each
recording. The format of the preamble is definredable L-1.

TABLE L-1. ARMOR SETUP PREAMBLE

FIELD

LENGTH

DESCRIPTION

SETUP SYNC

4 TAPE BLOCKS

THE SYNC PATTERN CONSISTS Of
TWO BYTES. THE HIGH BYTE IS OXE7
THE LOW BYTE IS 0X3D. THE SYN(Q
PATTERN IS WRITTEN HIGH BYTE
FIST. FOR THE DCRSI, A TAPE BLOCIK
IS A SINGLE SCAN (4356 BYTES). FOR
THE VLDS, A TAPE BLOCK IS A
PRINCIPLE BLOCK (65536 BYTES).

END OF SYNC

3 BYTES

THE THREE BYTES IMMEDIATELY
FOLLOWING THE SYNC PATTERN
ARE: 0X45, 0X4F, 0X53 (ASCIl ‘E’, 'O,
‘S’ FOR “END OF SYNC").
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2.0 Setup Organization

An ARMOR setup is divided into three sectionse beader section, the channel
section, and the trailer section. The overall nization of a setup is summarized in Table
L-2.

TABLE L-2. SETUP ORGANIZATION

CONTENT NUMBER OF BYTES
HEADER SECTION 70
CHANNEL 1 51-61
INFORMATION
CHANNEL 2 51-61
INFORMATION

TRAILER SECTION 0 - 44 + SAVED SCANLIST
SIZE

2.1 Header Sectiomhe header section is the first 70 bytes of apsett contains
information about the setup as a whole, includiloglcparameters, frame parameters, and
the numbers of input and output channels (see TaB)e

</‘ —_

NOTE In tables L-3 through L-12, fields noted with an agerisk
ﬁ (*) require user input per section 2.5.

= g
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TABLE L-3. HEADER SECTION FORMAT

FIELD BYTES | FORMAT DESCRIPTION

*SETUP LENGTH 2 BINARY TOTAL BYTES IN SETUP
INCLUDING THIS FIELD.

SOFTWARE 12 ASCII VERSION OF THE ARMOR SETUP

VERSION AND CONTROL SOFTWARE THAT]
WROTE THE SETUP.

PRE-SCALERS 1 BINARY THE BOTTOM FOUR BITS CONTAIN
THE BIT RATE CLOCK PRE-SCALER
THE TOP FOUR BITS CONTAIN THH
PACER CLOCK PRE-SCALER

RESERVED 26 N/A N/A

*SETUP KEYS (BIT 0) IF BIT O (LSB) SET, SETUP CANINS
SETUP DESCRIPTION IN TRAILER.

*SETUP KEYS (BITS 1 BINARY IF BIT 1 SET, SETUP CONTAINS

1,2,&3) CHECKSUM IN TRAILER. IF BIT 2
SET, SETUP IS SCAN-ALIGNED. |
BIT THREE SET THEN A SCAN LIS
IS SAVED.

PACER DIVIDER 2 BINARY PACER DIVIDER VALUE.

BIT RATE 4 BINARY | AGGREGATE BIT RATE FOR ALL
ENABLED CHANNELS.

BRC DIVIDER 2 BINARY BIT RATE CLOCK DIVIDER VALUE.

MASTER 4 BINARY FREQUENCY OF THE MASTER

OSCILLATOR OSCILLATOR IN BITS PER SECOND.

BYTES OVERHEAD 4 BINARY TOTAL SYNC BYTES PLUS FILLR
BYTES PER FRAME.

PACER 4 BINARY FREQUENCY OF THE PACER CLOCK
IN CYCLES PER SECOND.

FRAME RATE 4 BINARY NUMBER OF FRAMES PER SECOND

*INPUT COUNT 2 BINARY NUMBER OF INPUT CHANNELS IN
SETUP.

OUTPUT COUNT 2 BINARY NUMBER OF OUTPUT CHANNELS IN

SETUP.
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2.2 Channel SectionThe Channel section contains one channel entigvery channel

in the multiplexer chassis configuration, includihgse channels that are not enabled or
recorded. The content and length of the chanheirmation vary depending on the
channel type. The lengths of the channel entdesdch channel type are presented in
Table L-4. Tables L-5 through L-13 describe tharutel entry fields for each module type.

TABLE L-4. CHANNEL ENTRY
LENGTHS
CHANNEL TYPE BYTES
PCM INPUT AND OUTPUT 51
ANALOG INPUT AND 53
OUTPUT
PARALLEL INPUT 53
PARALLEL OUTPUT 56
TIMECODE INPUT AND 61
OUTPUT
VOICE INPUT AND 61
OUTPUT
BIT SYNC INPUT 61
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TABLE L-5. PCM INPUT CHANNELS

FIELD BYTES | FORMAT DESCRIPTION

*CHANNEL TYPE 2 | BINARY |1=8BITPCM INPUT
8 = 20 MBIT PCM INPUT

MAPPED CHANNEL 2 | BINARY | INDEX OF THE CHANNEL THIS
CHANNEL IS MAPPED TO. IF THE
CHANNEL IS NOT MAPPED, THE
INDEX IS -1.

*ENABLED 1 |ASscCIl IF ENABLED, THE CHANNEL IS
RECORDED (“Y” OR “N").

ACTUAL RATE 4 | BINARY |ACTUAL WORD RATE IN WORDS
PER SECOND.

WORDS PER FRAME 4 | BINARY | NUMBER OF WORDS PER FRAME.

INPUT MODES 1 | BINARY | IF BIT 0 (LSB) SET, SOURCE [B
DATA; ELSE SOURCE A. IF BIT J
SET, NRZ-L; ELSE BIPHASE-L. If
BIT 2 SET, 0 DEGREE CLOCK; ELSE
90 DEGREE CLOCK.

RESERVED 3 | NA N/A

BITS PER WORD 2 | BINARY | 16 BITS.

BITS PRECEDING 4 | BINARY | NUMBER OF BITS IN THE FRAME
THAT MUST PRECEDE THIS
CHANNEL.

*CHANNEL NUMBER 2 | BINARY | CHANNEL ON MODULE (0-3).

*MODULE ID 1 |BINARY |MODULE ID = HEX 11

RESERVED 1 | NA N/A

*REQUESTED RATE 4 | BINARY | REQUESTED BITS PER SECOL
(INTEGER).

DESCRIPTION 20 | ASCII CHANNEL DESCRIPTION.
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TABLE L-6. ANALOG INPUT AND OUTPUT CHANNELS

FIELD BYTES | FORMAT DESCRIPTION

CHANNEL TYPE 2 BINARY 2 =8 MBIT PCM OUTPUT
9 =20 MBIT PCM OUTPUT

MAPPED CHANNEL 2 BINARY INDEX OF THE CHANNEL THIS
CHANNEL IS MAPPED TO . IF THH
CHANNEL IS NOT MAPPED, THE
INDEX IS -1.

ENABLED 1 ASCII IF ENABLED, THE CHANNEL IS
RECORDED (*Y” OR “N").

ACTUAL RATE 4 BINARY | ACTUAL WORD RATE IN WORDS
PER SECOND.

WORDS PER FRAME 4 BINARY NUMBER OF WORDS PER FRAMH

OUTPUT MODES 1 BINARY | IF BIT O (LSB) SET, BURST MODE|
IF BIT 1 SET, BIPHASE; ELSE NRZ:
L.

RESERVED 3 N/A N/A

BITS PER WORD 2 BINARY NUMBER OF BITS PER WORD.

BITS PRECEDING 4 BINARY NUMBER OF BITS IN THE FRAM
THAT MUST PRECEDE THIS
CHANNEL.

CHANNEL NUMBER 2 BINARY CHANNEL ON MODULE (0-3).

MODULE ID 1 BINARY MODULE ID = HEX 21

RESERVED 1 N/A N/A

REQUESTED RATE 4 BINARY REQUESTED BITS PER SECOND.

DESCRIPTION 20 ASCII CHANNEL DESCRIPTION.
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TABLE L-7. ANALOG INPUT AND OUTPUT CHANNELS

FIELD BYTES | FORMAT DESCRIPTION

*CHANNEL TYPE 2 BINARY |5 =LF ANALOG INPUT
6 = HF ANALOG INPUT
7 = ANALOG OUTPUT

MAPPED CHANNEL 2 BINARY | INDEX OF THE CHANNEL THIS
CHANNEL IS MAPPED TO. IF THE
CHANNEL IS NOT MAPPED, THE
INDEX IS -1.

*ENABLED 1 |AsCI IF ENABLED, THE CHANNEL IS
RECORDED (“Y” OR *N").

ACTUAL RATE 4 BINARY |ACTUAL SAMPLE RATE IN
SAMPLES PER SECOND.

SAMPLES PER 4 BINARY |NUMBER OR SAMPLES PEF

FRAME FRAME.

FILTER NUMBER 1 BINARY | 0=FILTER 1
1 =FILTER 2
2 = FILTER 3
3 = FILTER 4

RESERVED 3 N/A N/A

*BITS PER SAMPLE 2 BINARY | NUMBER OF BITS PER SAMPLEB
OR 12).

RESERVED 4 | NIA N/A

*CHANNEL NUMBER 2 BINARY | CHANNEL ON MODULE (0-3).

*MODULE ID 1 BINARY |MODULE ID = 34 HEX (LF) OR 33
HEX (HF)

RESERVED 1 N/A N/A

*REQUESTED RATE 4 BINARY | REQUESTED SAMPLES  PER
SECOND.

RESERVED 2 N/A N/A

DESCRIPTION 20 | ASCII CHANNEL DESCRIPTION

L-8



TABLE L-8. PARALLEL INPUT CHANNELS

FIELD BYTES | FORMAT DESCRIPTION

*CHANNEL TYPE 2 BINARY 13 = NEW PARALLEL INPUT

MAPPED CHANNEL 2 BINARY INDEX OF THE CHANNEL THIS
CHANNEL IS MAPPED TO. IF THE
CHANNEL IS NOT MAPPED, THE
INDEX IS -1.

*ENABLED 1 ASCII IF ENABLED, THE CHANNEL IS
RECORDED (*Y” OR “N").

ACTUAL RATE 4 BINARY | ACTUAL WORDS PER SECOND.

WORDS PER FRAME 4 BINARY NUMBER OF WORDS PER FRAME.

RESERVED 4 N/A N/A

BITS PER WORD 2 BINARY NUMBER OF BITS PER WORD

WORDS PRECEDING 4 BINARY NUMBER OF WORDS IN THE
FRAME THAT MUST PRECEDE THIS
CHANNEL.

*CHANNEL NUMBER 2 BINARY CHANNEL ON MODULE (0-3).

*MODULE ID 1 BINARY MODULE ID = HEX 92

RESERVED 1 N/A N/A

*REQUESTED RATE 4 BINARY REQUESTED WORDS PER SECOND

INPUT MODE 1 BINARY 0 = FOUR 8-BIT CHANNELS
1 = ONE 16-BIT, TWO 8-BlIT|
(CURRENTLY UNAVAILABLE)
2 = TWO 16-BIT (CURRENTLY]
UNAVAILABLE)
3 = ONE 32-BIT (CURRENTLY
UNAVAILABLE)
4 = ONE 24-BIT, ONE 8-BIT|
(CURRENTLY UNAVAILABLE)

RESERVED 1 N/A N/A

DESCRIPTION 20 ASCII CHANNEL DESCRIPTION.
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TABLE L-9. PARALLEL OUTPUT CHANNELS

FIELD BYTES | FORMAT DESCRIPTION
CHANNEL TYPE 2 BINARY 14 = NEW PARALLEL OUTPUT
MAPPED CHANNEL 2 BINARY INDEX OF THE CHANNEL THIS
CHANNEL IS MAPPED TO. IF THH
CHANNEL IS NOT MAPPED, THE
INDEX IS -1.
ENABLED 1 ASCII IF  ENABLED, THE CHANNEL IS
RECORDED (*Y” OR “N").
ACTUAL RATE 4 BINARY | ACTUAL WORD RATE IN WORDS PER
SECOND.
WORDS PER FRAME 4 BINARY NUMBER OF WORDS PER FRAME.
RESERVED 4 N/A N/A
BITS PER WORD 2 BINARY NUMBER OF BITS PER WORD.
WORDS PRECEDING 4 BINARY NUMBER OF WORDS IN THE FRE
THAT MUST PRECEDE THIS
CHANNEL.
CHANNEL NUMBER 2 BINARY CHANNEL ON MODULE (0-3).
MODULE ID 1 BINARY MODULE ID = HEX A2
RESERVED 1 N/A N/A
REQUESTED RATE 4 BINARY REQUESTED WORDS PER SECOND.
OUTPUT MODE 1 BINARY 0 = FOUR 8-BIT CHANNELS
1 = ONE 16-BIT, TWO 8-BIT
2 =TWO 16-BIT CHANNELS
3 = ONE 32-BIT CHANNEL
4 = ONE 24-BIT, ONE 8-BIT
7 =TWO 8-BIT DCRSI MODE
RECONSTRUCT 1 BINARY 0 = DATA IS FROM MODULE OTHER
MODE THAN PARALLEL INPUT.
1 =DATA IS FROM PARALLEL INPUT.
NOT VALID ONLY FOR OUTPUT
MODE.
DCRSI OUTPUT 1 BINARY 0 = HEADER AND DATA
1 =HEADER ONLY
3 = DATA ONLY
VALID ONLY FOR OUTPUT MODE 7.
BURST SELECT 1 BINARY 0 = CONSTANT
1 =BURST
HANDSHAKE 1 BINARY 0 = DISABLE HANDSHAKING
SELECT 1 = ENABLE HANDSHAKING
DESCRIPTION 20 ASCII CHANNEL DESCRIPTION.
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TABLE L-10. TIME CODE INPUT CHANNELS

FIELD BYTES | FORMAT DESCRIPTION

*CHANNEL TYPE 2 BINARY TIME CODE MUST APPEAR AS A
GROUP OF 3 CHANNELS, EVEN
THOUGH THE USER INTERFACE
ONLY DISPLAYS A SINGLE
CHANNEL. THE RESPECTIVE TYPE®
ARE 15, 19, AND 20.

MAPPED CHANNEL 2 BINARY INDEX OF THE CHANNEL THIS
CHANNEL IS MAPPED TO. IF THH
CHANNEL IS NOT MAPPED, THH
INDEXIS -1.

*ENABLED 1 ASCII “Y” OR “N”

ACTUAL RATE 4 BINARY 1

SAMPLES PER 4 BINARY 1

FRAME

RESERVED 4 N/A N/A

*BITS PER WORD 2 BINARY 24 FOR CHANNEL TYPE 15
24 FOR CHANNEL TYPE 19
16 FOR CHANNEL TYPE 20

RESERVED 4 N/A N/A

*CHANNEL 2 BINARY 0 FOR CHANNEL TYPE 15

NUMBER 1 FOR CHANNEL TYPE 19
2 FOR CHANNEL TYPE 20

*MODULE ID 1 BINARY MODULE ID = HEX B1

RESERVED 1 N/A N/A

*REQUEST 4 BINARY 1

SAMPLE RATE

*BITS PER SAMPLE 2 BINARY 24 FOR CHANNEL TYPE 15
24 FOR CHANNEL TYPE 19
16 FOR CHANNEL TYPE 20

DESCRIPTION 20 ASCII CHANNEL DESCRIPTION

RESERVED 4 N/A N/A

TCI MODE 1 BINARY 0-GENERATE TIME
1-USE EXTERNAL IRIG SOURCE

RESERVED 3 N/A N/A
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TABLE L-11. TIME CODE OUTPUT CHANNELS

FIELD BYTES | FORMAT DESCRIPTION

CHANNEL TYPE 2 BINARY | TIME CODE MUST APPEAR AS
GROUP OF 3 CHANNELS, EVE
THOUGH THE USER INTERFACE
ONLY DISPLAYS A  SINGLE
CHANNEL. THE RESPECTIVH
TYPES ARE 17, 21 AND 22.

MAPPED CHANNEL 2 BINARY INDEX OF THE CHANNEL THIS
CHANNEL IS MAPPED TO. IF THH
CHANNEL IS NOT MAPPED, THE
INDEX'IS -1.

ENABLED 1 ASCII “Y” - ENABLED, OR “N” - DISABLED

ACTUAL RATE 4 BINARY 1

SAMPLES PER 4 BINARY 1

FRAME

RESERVED 4 N/A N/A

BITS PER WORD 2 BINARY 24 FOR CHANNEL TYPE 17
24 FOR CHANNEL TYPE 21
16 FOR CHANNEL TYPE 22

RESERVED 4 N/A N/A

CHANNEL 2 BINARY 0 FOR CHANNEL TYPE 17

NUMBER 1 FOR CHANNEL TYPE 21
2 FOR CHANNEL TYPE 22

MODULE ID 1 BINARY MODULE ID = HEX B1

RESERVED 1 N/A N/A

REQUESTED 4 BINARY 1

SAMPLE RATE

BITS PER SAMPLE 2 BINARY 24 FOR CHANNEL TYPE 17
24 FOR CHANNEL TYPE 21
16 FOR CHANNEL TYPE 22

DESCRIPTION 20 ASCII CHANNEL DESCRIPTION

RESERVED 4 N/A N/A

TCO MODE 1 BINARY 0 - GENERATE TIME
1 - USE TIME FROM RECORDEID
TAPE

RESERVED 3 N/A N/A
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TABLE L-12. VOICE INPUT CHANNEL

FIELD BYTES | FORMAT DESCRIPTION

*CHANNEL TYPE 2 BINARY 16

MAPPED CHANNEL 2 BINARY INDEX OF THE CHANNEL THIS
CHANNEL IS MAPPED TO. IF THH
CHANNEL IS NOT MAPPED, THH
INDEXIS -1.

*ENABLED 1 ASCII “Y” - ENABLED, OR “N” - DISABLED

ACTUAL RATE 4 BINARY | ACTUAL SAMPLE RATE IN SAMPLES
PER SECOND

SAMPLES PER 4 BINARY NUMBER OF SAMPLES PER FRAME

FRAME

RESERVED 4 N/A N/A

*BITS PER WORD 2 BINARY 8

RESERVED 4 N/A N/A

*CHANNEL 2 BINARY 3

NUMBER

*MODULE ID 1 BINARY MODULE ID = HEX B1

RESERVED 1 N/A N/A

*REQUESTED 4 BINARY 2K, 5K, 10K, 20K, 50K, OR 100K

SAMPLE RATE

*BITS PER SAMPLE 2 BINARY 8

DESCRIPTION 20 ASCII CHANNEL DESCRIPTION

RESERVED 1 N/A N/A

VOLTAGE GAIN 2 BINARY 0-GAINOF 1
1 - GAIN OF 2
2 -GAIN OF 4
3 - GAIN OF 8

RESERVED S N/A N/A
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TABLE L-13. VOICE OUTPUT CHANNELS

FIELD BYTES | FORMAT DESCRIPTION

CHANNEL TYPE 2 BINARY 18

MAPPED CHANNEL 2 BINARY INDEX OF THE CHANNEL THIS
CHANNEL IS MAPPED TO. IF THH
CHANNEL IS NOT MAPPED, THH
INDEX'IS -1

ENABLED 1 ASCII “Y” - ENABLED, OR “N” - DISABLED

ACTUAL RATE 4 BINARY | ACTUAL SAMPLE RATE IN SAMPLES
PER SECOND

SAMPLES PER 4 BINARY NUMBER OF SAMPLES PER FRAME

FRAME

RESERVED 4 N/A N/A

BITS PER WORD 2 BINARY 8

RESERVED 4 N/A N/A

CHANNEL 2 BINARY 3

NUMBER

MODULE ID 1 BINARY MODULE ID = HEX B1

RESERVED 1 N/A N/A

REQUEST SAMPLE 4 BINARY NUMBER OF SAMPLES PER SECONI

RATE

BITS PER SAMPLE 2 BINARY 8

DESCRIPTION 20 ASCII CHANNEL DESCRIPTION

RESERVED 8 N/A N/A
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TABLE L-14. BIT SYNC INPUT CHANNELS

FIELD BYTES | FORMAT DESCRIPTION
CHANNEL TYPE 2 BINARY 23
RESERVED 2 N/A N/A
ENABLED 1 ASCII “Y” - ENABLED, OR “N” - DISABLED
ACTUAL RATE 4 BINARY ACTUAL WORD RATE IN WORDS
PER SECOND
WORDS PER 4 BINARY NUMBER OR WORDS PER FRAME
FRAME
RESERVED 4 N/A N/A
BITS PER WORD 2 BINARY 16
RESERVED 4 N/A N/A
CHANNEL 2 BINARY CHANNEL ON MODULE (0-3)
NUMBER
MODULE ID 1 BINARY MODULE ID = HEXADECIMAL 13
RESERVED 1 N/A N/A
REQUESTED RATE 4 BINARY BITS PER SECOND
DESCRIPTION 20 ASCII CHANNEL DESCRIPTION
INSTALLED 1 BINARY 0 - DAUGHTER BOARD NOT
INSTALLED
1 - DAUGHTER BOARD INSTALLED
PCM GEOG. 1 BINARY GEOGRAPHICAL ADDRESS OF THIE
ADDRESS ASSOCIATED
PCM INPUT CHANNEL
SOURCE CLOCK 1 BINARY 0-SOURCE A
1 - SOURCE B
RESERVED 7 N/A N/A

2.3 Trailer Section.The trailer section contains the setup descripdiod the
checksum (see Tables L-15). Early versions ok#tap do not contain this
information. The “Setup Keys” field in the headadicates the content of the trailer

section.
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TABLE L-15. TRAILER SECTION FORMAT

FIELD BYTES |[FORMAT DESCRIPTION
SETUP 40 ASCII DESCRIPTION OF THE SETUP
DESCRIPTION

SAVED SCANLIST | VARIES| BINARY | NUMBER OF BYTES DEPENDS ON THE
NUMBER OF CHANNELS BEING
RECORDED.

CHECKSUM 4 BINARY | SUM OF ALL SETUP BYTES.

2.4 Saved Scan-list Structurghis is an array of enabled input channels theteup the
calculated scan-list. Each element of the arrayade up of two fields, an index field and
a count field. The length of the index fields reedoyte, and the length of the count field is
two bytes.

The index field, which is 1-based, is determingdh® position of the channel’s module
in the ARMOR system. The first input channel foumtéhe ARMOR system is assigned an
index of 1, the next input channel is assignedand,so on. The search for input modules
starts at slot 1. Filler bytes are assigned aexnadlue of 255.

The count field is the number of words/samplesffzane that is assigned to that
input channel.

2.5 Creating a Setup BloclCreating a Setup Block involves two steps. mftrst step,

the user creates an “input” setup block file axdbeed below in this section. Most of the
fields in the input setup block file are unspedif{éilled with zeros). In the second step, the
input setup block file is read by the ARMOR Comppeogram that produces a new setup
block file with all the unspecified fields initizked to the appropriate values. In other words,
a setup block has two types of fields, user spegtiind compiler generated. Note that all
compiler generated fields must be provided in thpif setup block file and initialized with
zeros prior to executing the ARMOR compiler program

The rules presented in this section must be alplfollowed to create an
ARMOR input setup block. Values for fields iderd in the previous tables with an
asterisk preceding the field name must be provideccome cases the values for these
required fields are constant and are specifietiertables above. In other cases, the user
must provide the desired value. All fields withhmes not identified with asterisks must
be initialized to binary zero. This includes btahused” and “reserved” fields.

Only input channel information entries are reqalir®©utput channel information
entries are ignored by the ARMOR Compiler program.
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2.5.1 Header Section.
Setup Length  Count the total numbers of bytesectieated setup block and put the
value here.

Setup Keys Set bit 0 = 1 if the trailer contairdescription. Leave other bits = 0.
Input Count Enter the total number of input channfdrmation entries, including
both enabled and disabled entries.

2.5.2 Channel SectiorPCM, Low Frequency (LF) Analog, and paralleluhphannel
information entries must be included in the setigglbin groups of four entries per type.
High Frequency (HF) analog input channel informagmtries must be included in the
setup block in groups of two entries per typemdicode /voice input channel information
entries must be included in groups of three tindecentries and one voice entry.
Specifying an ASCII “N” in the enabled field mussable all unused input channel
information entries. For each channel informagoiry group, the channel number field of
the first entry in the group is O (zero), the setentry is 1, the third is 2, and the fourth is
3. For the time code /voice group, the time catteyechannel number fields are 0, 1, and 2
respectively, while the voice entry channel nunfiedd is 3. HF analog entry channel
number fields are 0 and 1 respectively.

Description fields are not required and are necsjed below. However, it is
advisable to include an ASCII description of ealsarmel for future reference.

2.5.2.1 PCM Input Channels.

Channel Type Binary 8

Enabled ASCII “Y” if enabled, “N” if disabled
Channel Number binary 0,1,2, or 3 as describ&iSi? above
Module ID Hexadecimal 11

Requested Rate Binary integer rate in bits pevraic

2.5.2.2 Analog Input Channels.

Channel Type Binary 5 for LF (up to 1 Megasanipée), 6 for
HF (up to 10 Megasamples/sec)

Enabled “Y” if enabled, “N” if disabled

Bits per Sample 8orl2

Channel Number 0,1,2, or 3 as described in 2502a

Module ID Hexadecimal 34 (LF) or 33 (HF)

Requested Rate Binary integer 2K, 5K, 10K, 288K, 100K,
200K, 500K, 1M (LF, HF) 2.5M, 5M, 10M
(HF only)
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2.5.2.3 Parallel Input Channels.

Channel Type Decimal 13

Enabled “Y” if enabled, “N” if disabled

Channel Number 0,1,2, or 3 as described in 21502a

Module ID Hexadecimal 92

Requested Rate Binary integer 8-bit words (bypes)second
2.5.2.4 Time Code Input Channels.

Channel Type Deciaml 15%&ntry) , 19 (2 entry), 20 (8 entry)

Enabled “Y” if enabled, “N” if disabled, all tee entries

must be the same

Bits per Word Deciaml 24 fientry), 24 (2% entry), 16 (3 entry)

Channel Number 0,1, or 2 as described in 2.5.2@bo

Module ID Hexadecimal B1

Requested Sample Rate 1

Bits per Sample Decimal 24%{&ntry), 24 (2 entry), 16 (3 entry)
2.5.2.5 Voice Input Channels.

Channel Type Decimal 16

Enabled “Y” if enabled, “N” if disabled

Bits per Word 8

Channel Number 3 as described in 2.5.2 above

Requested Sample Rate Integer 2K, 5K, 10K, 50RK10

Bits per sample 8

2.5.3 Trailer SectionThe trailer section of the input setup blockas required. The
user may include an ASCII text setup descriptiothentrailer section by setting the
setup keys bit 0 = 1 in the header section (segdez.5.1 above) and adding the setup
description field only in the trailer section.

2.5.4 ARMOR Compiler ProgramOperational instructions for the ARMOR compiler
program are provided in the readme.txt file prodieeth the compiler (see Section
6.17.3.1).
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