8.1 (Reserved)
8.2 ATTACHED PAYLQADS

8.2.1 Payload Data Interleaver (PD) Interface

The Orbiter shall provide for the acquisition of asynchronous Payl oad Pul se
Code Modul ation (PCM telenetry data via the PDI. Refer to Figure 8.2.1-1 for
PDI data flow.

8.2.1.1 PDI Input Data Characteristics-Shuttle Standard Fornmats
Refer to Section 20 paragraph, 20.4

Note: A non-conpliance condition exists between the Orbiter and the M GHTY.
Refer to Section 20 for the definition of the unique interface requirenent.

The Shuttle Orbiter Standard Telenetry Formats for Payl oads are three in
nunber, and are designated Format Synchroni zati on Mode Type 1 Format, Type 2
Format, and Type 3 Fornmat. The distinctive characteristic of these three
types of Payl oad PCM Telenetry formats is that their structure enabl es both
the Obiter’s PDI and the Orbiter’'s GPC software services to process Payl oad
nmeasur enent data, and as a group satisfies the requirenents of Table 8.2.1.1-1
and Figure 8.2.1.1-1, Figure 8.2.1.1-2, and the figures associated with the
three formats defined in the subparagraphs. Each of these three Shuttle
Standard Formats al so enables the PDI to process Payl oad Frane data as Tine
Honobgenous Data Sets for inclusion within the Orbiter’s PCM Tel enetry

Downl i nk.

Wth respect to the Orbiter’s PCM Tel enetry Downlink, a Tine Honbgenous Data
Set (THDS) is defined to be those eight bit words deconmutated froma Payl oad
frame such that those words fromone Payl oad frame shall never be nixed with
those words fromany other Payload frame within either the PDI or PCVMMJ (PCM
Master Unit) (refer to Figure 8.2.1.1-3). Wth respect to Orbiter GPC
software services, maintaining the tinme honogeneity for both individual
mul ti word Payl oad neasurenents and Payl oad neasurenent word sets cannot be
guar ant eed.

8.2.1.1.1 Type 1 Format NOT APPLI CABLE

8.2.1.1.2 Type 2 Format NOT APPLI CABLE

8.2.1.1.3 Type 3 Fornmat

A Type 3 Payload Fornmat is herein defined as a format consisting of Mster
Frames and M nor Frames as shown in Figure 8.2.1.1.3-1. Every Mnor Frane
shall be identified by a Mnor Frane Sync pattern which occurs once each M nor
Frame, and shall be the sane sync pattern for all M nor Franes.

A Master Franme, in general, shall contain two or nore Mnor Franes; otherw se,
there is no distinction with a Type 1 Format. Additionally, every M nor Frane
shall contain an eight bit Mnor Frame Count word. The start of a Master
Frame shall be identified as the Mnor Franme which contains an initial value
of the Mnor Frame Count word.

8.2.1.1.3.1 Obiter PCM TLM Downl i nk Servi ce
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Throughputting Payl oad data to the ground via the Obiter’s PCM TLM Downl i nk
is inplemented via the PDI's Toggle Buffer for individual M nor Franes.

Bef ore individual Mnor Franmes can be transferred to the PDI's Toggle Buffer,
recognition by the PDI of two successive valid Mnor Frame Sync patterns nust
first occur. Wen this has happened, Toggle Buffer storage for each M nor
Frame shall proceed as foll ows:

a. The THDS within the PDI's Toggle Buffer shall, in part, consist of a
conplete Mnor Franme or a subset thereof. The subset may consist of any
nunber of uniquely identifiable contiguous or noncontiguous 8-bit M nor
Frame words. The THDS to be downlinked shall be an even nunber of 8-bit
words. |If an even nunber of 8-bit words are not specified, the PDI will
add 8-bits of fill data.

b. The remainder of the THDS shall consist of three additional 16 bit Status
Wrds appended to the Mnor Frane words by the PDI as shown in Figure
8.2.1.1-3.

8.2.1.1.3.2 Obiter GPC Software Service NOTI APPLI CABLE

8.2.1.2 PDl Input Data Characteristics-Shuttle Non Standard Formats
NOT APPLI CABLE

8.2.1.3 Electrical Interface Characteristics

For Payl oads using one of the three Bi ¢ data codes (Bi ¢-L, Mor S), the PD is
capabl e of extracting associated Clock information and deternmining bit period
boundary definition.

For Payl oads using one of the three NRZ data codes (NRZ-L, Mor S), the PDI
requires the Payload to provide a CLOCK interface along with the DATA
interface so as to enable the PDI to determ ne bit period boundary definition.

8.2.1.3.1 PDI Data | nput

The PDI Data input electrical interface characteristics at the O biter/payl oad
interface shall be as defined in Table 8.2.1.3.1-1 and Figures 8.2.1.3.1-1,
8.2.1.3.1-2 and 8.2.1.3.1-3.

8.2.1.3.2 PDI _d ock Input NOT APPLI CABLE

8.2.1.4 (Reserved)

8.2.1.5 Groundi ng and Shi el di ng

Groundi ng and shielding shall be as shown in Figure 8.2.1.5-1.

8.2.2 Multiplexer/Denultiplexer (MODM Interface NOT APPLI CABLE

8.2.3 Ohiter/Payl oad Recorder (OPR) Interface NOT APPLI CABLE
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TABLE 8.2.1.1-1 PDI

I NPUT DATA CHARACTERI STI CS- ATTACHED | NTERFACE SHUTTLE

STANDARD FORNMAT

|

[ Par anet er

|

[-----mmmme - [-----mmmme -
|Bit rate | bps

| (center [

| frequency) [

| |

| I nput Signal [

| Code |

| |

| |

| |

| |

| |

| Word | ength |Bits

| |

| Mast er Frane | Wor ds

| Lengt h [

[ | or

| |

[ | M nor Franes
| |

| Mast er Frane |Bits

| Sync |

| |Bits

| |

| |

| |Bits

| |

| |

| M nor Frane | Wor ds

| Lengt h [

| |

| M nor Frane |Bits

| Syn |

| |

| Frane Rate | Mast er

[ | Frane/ Sec
| |

[ | M nor Franes
[ | Per Sec
| |

| Formats Sanpl e | Sanpl es/ Mast er
Frame

| Rat es ( Non- [
| st andar d) [

10 bps to 8 kbps

DWW ZZZ
SIS
nwzrnzzr

‘S~‘S~‘S~

8 to 1024 (8-bhit
wor ds)

8, 16, 24 or 32

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 8 bits of unique
| sync pattern

|

| 8 bit M nor Frane
| Count er

|

|8 to 1024 (8-bit

| wor ds)

|8, 16, 24, or 32

200 maxi num
200 maxi num

|Limted only by
| payl oad i nput bit
| rate

8 or nultiples of 8

1 ]2 | 3
[ ----1----1----]
Xx | x | x
| |
| |
| |
X | x | x
| |
| |
| |
| |
| |
| |
Xx | x | x
| |
X | |

| |

| |

| |

| x | x

| |
X | |

| |

| x|

| |

| |

| | X

| |

| |

| x | x

| |

| |

| x | x

| |

| |
X | |

| |

| |

| x | x

| |

| |
X | x | x

| |

| |

(2)

(3)
(4)

(5)
(6)
(7

(8)

(9)
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Table 8.2.1.1-1 PD | NPUT DATA CHARACTERI STI CS- ATTACHED
| NTERFACE SHUTTLE STANDARD FORMAT ( CONTI NUED)

| i nteger subnultiple
| of M nor Franme

| | |

[ Par anet er | Dinmension [ PDI Tol er ance [-------------- | Notes
| | | |1 | 2 |3 |
[-----mmmmme - [-----mmmme - | ---mmmmm - | ----]----]----]---------
| Format Sanple | Sanpl es/ Master | Master Franme rate | x | | |  (11)

| Rat es [ Frame |only [ [ [ [

| (St andar d) | | | | | |

| | | | | | |

[ [ | One equal to Mnor | | x | x ](12)(13)
[ [ | Frane rate [ [ [ [

| | | | | | |

| | | Six equal to | | x | | (12) (13)
| | | | | |

| | | | | |

| | | | | |

(4)
(5)
(6)

(7

| rate.

A maxi num of up to 8kbps is allocated for small payl oad usage.

Refer to Figure 8.2.1.1-1. Bit rate clock is required with NRZ codes.
Bit pattern for the data word in the incomng data streamfromthe
payload in terms of Mst Significant Bit (MSB) through Least Significant
Bit (LSB), with the follow ng exanples, shall be defined by the payl oad.
Refer to Figure 8.2.1.1.1-1.

Refer to Figures 8.2.1.1.2-1 and 8.2.1.1.3-1.

Any pattern (with exception FAF320 hexadecimal bit pattern shall not be
used) of contiguous bit position located in first or |last word(s) of
every master frame. Utilization of the |ast word(s) may preclude

telemetry data stream processing at KSC.

Any pattern |located within the first or last mnor frame in any word
columm, other than the mnor franme sync word col um(s).
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(8)

(9)

(10)

(11

(12)

(13)

Table 8.2.1.1-1 PD | NPUT DATA CHARACTERI STI CS- ATTACHED
| NTERFACE SHUTTLE STANDARD FORMAT ( CONCLUDED)

Ascendi ng or descendi ng bi nary count which increnents or decrenents one
count each minor frame. Initial count value is progranmmable. Count
pattern shall always be Mdst Significant Bit (MsSB) first and right
justified. Location of the minor frane count word within each m nor
frame can be any word colum, other than minor frame Sync word col um(s),
but has to be the sane for every m nor frane.

An exanple of the Mnor Frame Counter (MFC) with a Type 3 format with 8
mnor frames is as follows:

The initial value of the MC is 00000000, signifying the start of the
master frane. The MFC increnents each ninor frane to a count of
00000111, signifying end of master frane.

Any pattern of contiguous bit positions located in first or |last word(s)
of every minor frane. (See Note 6 for KSC limtations.)

For those payl oads which require no Orbiter GPC software services

(payl oad data via the PDI toggle buffer only), their PCMtel enetry
formats can utilize nonstandard sanple rates. Any sanple rate which is
not an integer nultiple/submultiple of the payload frane rate is

consi dered a nonstandard rate.

Refer to Figure 8.2.1.1-2. Payl oads neasurenents within the Master Frane

(Type 1) whose neasurenents are at the Master Frane rate can be processed
by the PDI only when nultiple Measurenent Stinulus Identification (MSID)

nunbers are used to specify each payl oad neasurenent.

Format Types 2 or 3 shall contain a maxi num of seven sanple rates per
format. One of the sanple rates shall be equal to the nunber of mnor
frames per naster frame. The remaining six sanple rates shall be any
subrmul tiple of the minor frame rate as described by Figure 8.2.1.1-2.

Refer to Figure 8.2.1.1-2. Payload neasurenents within the mnor frame
whose sanple rates are integer nmultiples of the mnor frame rate can be
processed by the PDI but only when nmultiple MSID nunbers are used to
speci fy each payl oad neasurenent.

Each payl oad neasurenent is identified by a uni que al phanuneric code
(MBI D) assigned by NASA/JSC as directed by "Space Shuttle Master
Measurement List", document nunber JSC-08220.

The PDI is not capable of processing payload sanple rates which are |ess
than the smallest integer subnultiple of the payload minor frane rate (Y)
as defined within Figure 8.2.1.1-2.
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TABLE 8.2.1.3.1-1 PDI DATA | NPUT/ PAYLOAD- TO- ORBI TER ELECTRI CAL | NTERFACE

CHARACTERI STI CS

Characteristics

I I
[ [ [ O bi t er/ Payl oad |
I I

Par anet er | Di mensi on | Interface Not es
|- ERREEREEEE |~ | oo |
| Si gnal Type [ | Di fferential -Bal anced | Refer to Figures |
| | | [8.2.1.3.1-1 and |
| | | [8.2.1.3.1-2 |
|- |- | oo | <o |
| Anpl i tude | Vol ts [2.6 Mn | Measured |ine-to- [
[ | pk- pk [ 9.0 Max [I'ine [
|- |- | oo | oo |
| Duty Cycle | Per cent |50 £+ 5 [(1)(2) [
|- |- | oo |- |
| Bit-Rate | Per cent | £3. 25 | (3) [
| Accur acy [ [ [ [
|- ERREEREEEE | oo |- |
| Stability | |< 1 part in 10° over | |
| | | 60 sec Period | |
|- ERREEREEEE | <o |- |
| Vavef or m | | Overshoot and undershoot | |
| Di stortion | |l ess than 20 percent of | |
| | | peak anplitude |evel | |
|- |- | oo | oo |
| Noi se [MITi- | 50 pk-pk, differential | Payl oad transmit- [
| | vol ts [line-to-line, DCto |[ting, not transmt- |
| | | 100 kHz |[ting, or failed |
|- ERREEREEEE | oo | oo |
| Cabl e | | 2 conductor tw sted, | Rockwel | desi gn |
| | | shi el ded, jacketed, | standard MP572- |
| | | controll ed inpedance | 0328- 0002 |
|- |- | oo | <o |
| Cabl e | Chm | 70 M n | Measured conductor |
| i npedance | | 80 Max | to conductor at |
| Zo I I |1 Mz I
|- |- | oo | oo |
| Cabl e | Pi co- | 3749 Max | (8) |
| Capaci t ance | farads | | |
| (Orbiter) I I I I
|- |- | 2o | oo |
| I nput | Chm | 70 M n | DC resi stance line- |
| I npedance | | 94 Max |[to-line includes |
| (O biter) | | | cabl e resistance |
I I I | (8) I
|- EEREEEEEE |- | oo |
| Ri se/ Fall | | Max: Refer to Differ- | (4) |
| Ti me | | ential Phase Skew | RT/ FT are indepen- |
| | | | dent of bit rate |
| | | | and data code type |
I I I | (Bi ¢ or NRZ). I
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TABLE 8.2.1.3.1-1 PDI DATA | NPUT/ PAYLOAD- TO- ORBI TER
ELECTRI CAL | NTERFACE CHARACTERI STICS (Conti nued)

[ [ [ Characteristics |
[ [ [ O bi t er/ Payl oad |
| |

For Bi ¢ data: | | Max:
| | Tp -.841Tp - (1x10°%) - 2NTp - .125x10°6 -
| |

Par anet er | Di mensi on | Interface Not es
|-------ee - |---------- | == |----mm - |
| | | | |
| Skew- | Nano- | | (5) (7) |
|Differential |second to | [ [
| Phase [MITi- | | |

| second [ [ [
| dependi ng | [ [
| on payl oad| [ [
| |

| |

|

|

|
|
|
[ |bit rate |
|
|
|

. Lo VLPK_ 100 mllivolts _
LR_ e VLPK—300mII|voIts |
. Lo VTPK+300 mllivolts
TR_ e VTPK+100mII|voIts |
| Wher e:
| N = Payl oad Duty Cycle O fset 0=<N<0.05

Vipk = Peak_ anplitude | evel of Bi ¢ waveform
| eadi ng edge.

VTpk = Pea!< grrpl itude | evel of Bi ¢ waveform
trailing edge.

Tp = Reciprocal of max. payload bit rate.

TLrR = Max. rise time of Bi ¢ waveform
| eadi ng edge neasured between 10
percent and 90 percent points.

Trr = Max. fall time of Bi ¢ waveform
trailing edge neasured between 10
percent and 90 percent points.
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TABLE 8.2.1.3.1-1 PDI DATA | NPUT/ PAYLOAD- TO- ORBI TER
ELECTRI CAL | NTERFACE CHARACTERI STICS (Conti nued)

[ [ Characteristics |
[ [ [ O bi t er/ Payl oad |
| | |

tinme) of payl oad NRZ DATA si gnal
measur ed between 10 percent and 90
percent points.

Par anet er | Di mensi on Interface Not es
R [---------- [---mmmmr [---mmmmm e |
| | | | |
| Skew | | | |
| Differential | [ [ [
| Phase (Cont.) | [ [ [
| | | | |
| For NRZ data: | | Max: [
[ [ | Tp - .691Tp - NTp - |
| | | |
| | | |

; Lo VCPK_ 100 mllivolts _
CR_ e VCPK—300mII|voIts |
; o5 VDPK+300 mllivolts
DR_ e VDPK+100mII|voIts |
| | | Wher e: |
| | [N = Payload O ock Duty Cycle O fset 0<N<0.05 |
| | | |
| | | Vopk = Peak anplitude |evel of Payload |
| | | CLOCK signal . |
| | | |
| | | Vppk = Peak anplitude level of Payload NRZ |
| | | DATA si gnal |
| | | |
| | | Tp = Reciprocal of max. payload bit rate |
| | | (Center Frequency) |
| | | |
| | | Tor = Max. transition tine (rise or fall |
| | | time) of payload CLOCK signal measured |
| | | bet ween 10 percent and 90 percent |
| | | poi nt s. |
| | | |
| | | TpR = Maxinmumtransition time (rise or fall |
| | | |
| | | I
| | | |
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TABLE 8.2.1.3.1-1 PDI DATA | NPUT/ PAYLOAD- TO- ORBI TER
ELECTRI CAL | NTERFACE CHARACTERI STICS (Conti nued)

[ [ Characteristics |
[ [ O bi t er/ Payl oad |
|

Par anet er | Di mensi on | Interface Not es
|- |- | <o |- |
Comon Mbde Vol t | Not to exceed =3, | (6)
| Line to ground | Payl oad and PDI
| Connect ed

(1
(2)

(3)

(4)

(5)

Rel ative position of Bi¢g-L md bit transition at interface.

Any bit or clock transition point occurs in tinme at the 50 percent pk-pk
anpl i tude point.

The PDI shall set an error flag within its BITE Status Regi ster whenever
the Payload bit rate exceeds +3.25 percent of its specified center
f requency.

The maximum linmt for Payload signal Rise/Fall tine is not to be deterni ned
i ndependently, but instead is to be deternined as part of a tradeoff with
other related offsets. In order to make that tradeoff, the appropriate
general case equation for Differential Phase Skew shall be utilized.

These two general case equations for Bi ¢ data and NRZ data are an
expression of how the Payload bit period is partitioned between the PDI's
Bit Lock Range, Payl oad Duty Cycle O fset, PD Programmed Bit Rate O f set
(for Bi ¢ data only), and Payl oad maxi num Rise and Fall time. The solution
for each of these two general case equations indicates that anount of the
Payl oad bit period which remains for partitioning between the payl oad
signal Differential Phase Skew and/or Phase Shift. A solution for either
of these two general case equations which produces a negative result

i ndi cates that the appropriate Ofsets thensel ves have utilized all the
remai ni ng Payl oad bit period such that none is available for Differential
Phase Skew and/or Phase Shift. PDl Bit Lock Range identifies the absolute
m ni num amount of the Payload bit period required for the PDI's Bit
Synchroni zer to achieve and maintain bit |ock

Dat a Type Bit Lock Range
Bi ¢ 0.841Tp + (1x10° )
NRZ 0. 691Tp

Payl oad Signal Differential Phase Skew, as defined here, shall consist of
the absol ute value of the difference between the Leadi ng Edge Phase Shift
and the Trailing Edge Phase Shift (refer to Figure 8.2.1.3.1-3), and is

i ndependent of Payl oad anplitude | evel
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(6)
(7

TABLE 8.2.1.3.1-1 PDI DATA | NPUT/ PAYLOAD- TO- ORBI TER
ELECTRI CAL | NTERFACE CHARACTERI STI CS ( Conti nued)

Payl oad Signal Phase Shift is the tine differential between the 50 percent

poi nts of associated anplitude transitions of the two Payload differentia
i nputs.

PDI Progranmed Bit Rate Offset shall be 0.125 usec for all Bi ¢ data rates
from10 bps to 64 kbps.

Vol ts over frequency spectrumfrom DC to 100 KHZ

The exanple illustrates how the Bi ¢ Data general case equation for
Differential Phase Skew shall be utilized by a Payload user. The follow ng
Payl oad interface characteristics are utilized as part of the first
tradeoff for determ ning the Payload user’s upper limt for each of the

O fsets applicable to that Payl oad.

Bit Rate (Center Frequency): 1600 BPS

Bi ¢ Data Duty Cycle: 50 + 5 percent
Bi ¢ Data Peak Anplitude: 1.25 volts
Maxi mum Transition Ti ne: 5 pusec

(Rise and Fall Tine)

For the specified center frequency of 1600 BPS, the correspondi ng anount of
tinme for one bit period is:
1

TP = 1600 BPS

= 625 pseconds.
W thin each Payl oad bit period (Tp), the general case equation for Bi ¢ Data
Differential Phase Skew provides for the followi ng anbunts to Tp tinme to be
dedi cated to:
a) PDI's Bit Lock Range:

0.841Tp + (1x10'6) = 0.841(625 pusec) + 1 pusec = 526.625 pusec
b) Payload Bi ¢ Data Duty Cycle Ofset: O 125usec

2NTp = 2(0.05) (625 usec) = 62.50 psec with
N = 0.05 corresponding to a 5 percent Duty Cycle Shift.

c) PD Programmed Bit Rate Offset: 0.125 usec

d) Anbiguity in Change of PDI Receiver Qutput Due to Slow Transition Tine
of Payload Data Differential |nputs:

T g | LOG, Vipk - 100 W } T | Las, Vipk + 300 W 1)
V. - 300 W Vg * 100 W
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(8)

TABLE 8.2.1.3.1-1 PDI DATA | NPUT/ PAYLOAD- TO- ORBI TER
ELECTRI CAL | NTERFACE CHARACTERI STI CS ( Concl uded)

1.25 - 0.10
1.25 - 0.30

1.25 + 0.30

e 1.25 + 0.10

Susec [ LOG
e

} + 5usec [ LOG

|

5usec [ L(IBe (1.21) :| + 5Susec [ L(IBe (1.15) :| = 1. 64pusec

The remai ning anount of TP tinme which is available to the Payl oad user for
partitioni ng between Payload Bi ¢ Data Differential Phase Skew and/or Phase
Shift is:

Di ff. Phase Skew Phase Shift =
625usec - 526. 625usec - 62.5pusec - 0.125usec - 1.64usec = 34. 1llusec.

This conpletes the first tradeoff such that the general case equation for
Bi ¢ Data Differential Phase Skew has enabl ed the Payl oad user to dedicate
the follow ng anounts of time as upper limts for:

0 < Duty Cycle Ofset < 62.5 puseconds
0 < Transition Tinme Anbiguity =< 1.64 pseconds
0 < Diff. Phase Skew Phase Shift =< 34.11 pseconds

If these upper limts are acceptable, then the Payl oad user shall determ ne
the actual anmpbunts of tine to be allocated to each appropriate Ofset. |If
these upper linmts are not acceptable, then the Payl oad user shall have to
devel op a second tradeoff with an appropriate change in either the Duty
Cycle Shift, Maxinmum Transition Tinme, or Peak Anmplitude. It should be
noted that a Payl oad user can only change PDI Bit Lock Range by choosing a
different Payload Bit Rate.

The general case equation for NRZ Data Differential Phase Skewis utilized
in a manner identical to its Bi ¢ Data counterpart with the exception that
PDI Programmed Bit Rate Offset is not included.

Cal cul ati ons based upon 163 feet fromPD to payload interface (end of 30
ft SPAT extender cable).
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PAYLOAD ==—7T—= ORBITER

DATA/CLOCK %

% DATA AND CLOCK ARE SEPARATE LINES
WHEN CLOCK TRANSMITTED BY P/L
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V A3d 8GETC VDI

€1-d98

16 -AWA -G¢

S3A0C0 1INANTNOd T-T'T'C2'8 FHMO I

NRZ-L

NRZ-M

NRZ-S

Bip-L

Bi0—-M

Bif-S

L

NRZ-LEVEL <OR NRZ CHANGED:
“ONE” IS REPRESENTED BY ONE LEVEL;
“ZERO” IS REPRESENTED BY THE OTHER LEVEL

NRZ-MARK
“ONE” IS REPRESENTED BY A CHANGE IN LEVEL;
“ZERO” IS REPRESENTED BY NO CHANGE IN LEVEL

NRZ-SPACE
“ONE” IS REPRESENTED BY NO CHANGE IN LEVEL:
“ZERO” IS REPRESENTED BY A CHANGE IN LEVEL

BI-PHASE LEVEL (OR BI-PHASE-CHANGED:

A TRANSITION OCCURS AT CENTER OF EVERY BIT PERIOD;
“ONE” IS REPRESENTED BY A “ONE“ LEVEL WITH THE
TRANSITION TO THE “ZERO” LEVEL.

“ZERO” IS REPRESENTED BY A “ZERO” LEVEL WITH THE
TRANSITION TO THE ONE LEVEL

BI-PHASE-MARK:

A TRANSITION OCCURS AT THE BEGINNING OF EVERY
BIT PERIOD;

“ONE” IS REPRESENTED BY A MIDBIT TRANSITION;
“ZERO” IS REPRESENTED BY NO MIDBIT TRANSITION

BI-PHASE SPACE:

A TRANSITION OCCURS AT THE BEGINNING OF EVERY
BIT PERIOD;

“ONE“ IS REPRESENTED BY NO MIDBIT TRANSITION;
“ZERO” IS REPRESENTED BY A MIDBIT TRANSITION




MINOR FRAME X WORDS

Y Y Y Y Y Y y
0% A B C D E F
E SAMPLES| SAMPLES | SAMPLES | SAMPLES | SAMPLES | SAMPLES | SAMPLES
g PER PER PER PER PER PER PER
MASTER | MASTER |MASTER |MASTER | MASTER |MASTER |MASTER
FRAME FRAME FRAME FRAME FRAME FRAME | FRAME

Y MINOR FRAMES PER MASTER FRAME NOTE: ABCDEFX, AND Y MUST BE
INTEGERS. Y_Y_ Y Y Y Y MUST BE

ABCDEF
INTEGERS

FI GURE 8.2.1.1-2 SHUTTLE STANDARD FORMAT SAMPLE RATES
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V A3d 8GETC VDI

GT-d8

16 -AWA -G¢

SAHOW SNLVIS 13S VIvd AVdd €-T°'T '¢ '8 FH4O Id

|==— 16-BIT PDI TOGGLE BUFFER WD—m=] |— 16-BIT PDI TOGGLE BUFFER WD —m=e]

PAYLOAD MASTER/MINOR FRAME SYNC PDI GENERATED DATA BLOCK SYNC
(8, 16, 24 OR 32 BIT
ONE MASTER/MINOR FRAME
SHUTTLE NON-STANDARD FORMAT
SHUTTLE STANDARD FORMAT
3 (64 TO 8160 BIT INTERVALS
(4 TO S12 SIXTEEN-BIT WORDS) z -
U un
0
g5
STATUS IRIG DAY IRIG HOUR T g IRIG DAY IRIG HOUR STATUS
WD 1 1-365 BITS 0-9 | 0-23 BITS 10-15 s 1-365 BITS 0-9 | 0-23 BITS 10-15 | yp 1
IRIG a IRIG
STATUS | IRIG MINUTE| IRIG SECOND | MSEC IRIG MINUTE | IRIG SECOND | MSEC [STATUS
WD 2 |0-59 BITS 0-6| 0-59 BITS 7-13 3258 0-59 BITS 0-6 | 0-59 BITS 7-13 13258 WD 2
DECOM DECOM
STATUS | IRIG MSEC | oo \ oo+ |70 IRIG MSEC | oo \ v07| #0e|sTATUS
WD 3 | 0-999 BITS 0-7 |BITS 8-12 0-999 BITS 0-7 | BITS 8-12 WD 3

BIT RATE TOLERANCE
“1 - IN TOLERANCE

‘0" - OUT OF TOLERANCE, BUT STILL IN LOCK

IRIG DAY, HOUR, MINUTE, AND SECOND ARE BCD CODED, MSB FIRST
IRIG MSEC IS BINARY CODED, MSB FIRST




MASTER FRAME/MINOR FRAME WITH MINOR FRAME COUNT

8-1024 WORDS

MINOR FR. SYNC

MFC

w

MINOR FRAMES
2-236

\_/_

MFC =

MINOR FRAME COUNT

FIGURE 8.2.1.1.3-1 TYPE 3 SHUTTLE STANDARD FORVAT
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8B- 16

25- MAY- 97



V A3d 8GETC VDI

.7-498

16 -AWA -G¢

- (3S4aIAN 1) VIVAMIVA T-T'€°T°2'8 34O I4

NO ISS WSNVHL TV IINF4344 1d

PDI RCVR INPUT HI (DATA)

MINIMUM

VeTTUTTTT T\ [

PDI RCVR INPUT LO <(DATA

+V 2 \VJ ) / \
PDI DIFF RCVR INPUT CHI-LD> 4V, ———————————/ \ -
Vv
° 7
-V 5 rmmmmmmm oo I

SIGNAL GROUND

125 VOLTS LINE TO SIG. GND

4,5 VOLTS LINE TO SIG. GND

2S5 VOLTS P-P LINE-TO-LINE DIFFERENTIAL BALANCED
9.0 VOLTS P-P LINE-TO-LINE DIFFERENTIAL BALANCED

MAXIMUM




V A3d 8GETC VDI

81 -d8

16 -AWA -G¢

- SaANIT EVI0d-1d ¢-T°€°T'¢'8 4O Id

SNO ISS WSNVHL TV IINF4344 |d

MINIMUM
+V 5 ————
2y
PDI RCVR INPUT HI LINE Iy _/ / .
2
+V
PDI RCVR INPUT LO LINE Vi i -
IV . T/

PDI DIFF RCVR INPUT (HI-LD) +2V g
; T

\ = SIGNAL GROUND

\ = 0,625 VOLTS LINE TO SIG. GND

V4 =225 VOLTS LINE TO SIG. GND

V4 =25 VOLTS P-P DIFFERENTIAL LINE-TO-LINE BALANCED
Vg = 90 VOLTS P-P DIFFERENTIAL LINE-TO-LINE BALANCED

MAXIMUM




V A3d 8GETC VDI

6T -d8

16 -AWA -G¢

MIIS ISVHd W IINTFH344 1A €-T'€'T '¢'8 Id© Id

LEADING
EDGE
PHASE SHIFT

PAYLOAD DATA

PAYLOAD DATA J

DIFFERENTIAL PHASE SKEW = LEADING EDGE PHASE SHIFT

WHERE:

TRAILING EDGE
PHASE SHIFT

— TRAILING EDGE PHASE SHIFT

LEADING/TRAILING EDGE PHASE SHIFT IS THE TIME DIFFERENTIAL BETWEEN 350% POINTS OF
ASSOCIATED AMPLITUDE TRANSITIONS OF THE DIFFERENTIAL INPUTS




V A3d 8GETC VDI

0¢ -d8

16 -AWA -G¢

FOV4HAIN | ON IAT3 HS ANV ON IANNOHED HIAVATIFIN | VIVA AYOIAVd T-S'T ¢ '8 IO 14

PARAGRAPH GROUNDING AND SHIELDING TERMINATIONS
ORBITER PRAYLORD
8.2,1,3.,1 PRAYLOARD DATA
PDI DATA INPUT INTERLERVER TYPICAL DRIVER
Mo rooEe
8.2.1.3.2
PDI CLOCK INPUT 4_ ] | 4_ |
:’“. /N 72 NIR72 N I /2 NI/ /A2 N |
(X, tsp TX TX TX [ X TX TR, TX T < |
7 7 o7 o7 7 Nca |
L
_ e \ ;] Lj |
gt . — 1 g |
PSDP
1777
L )
Y
REFERENCE ONLY

NOTE :

CIRCUIT REFERENCE SYMBOLS DEFINED IN SECTION 10.7.4.2.4
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