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1.0 PURPOSE

~is document describes the Global Positioning System
(GPS) production version (Phase XII), Precise Time and Time
Internal (PTTI) interface port. .

1.1 Agencies and Contractors. This document is con-
trolled in accordance with the provisions of the GPS Inter-
face Control Working Group (ICWG) charter by the following
agencies.

1.1.1 GPS Joint Program Office. The GPS JPO is respon-
sible for the development of the GPS system.

Headquafiers, Space Division AFSC
Code SD/YEUE
P.O Box 92960 Worldway Postal Center
tis Angeles, CA 90009-2960
Phone (213) 643-1644
AUTOVON 833-1644
TELEFAX (213) 643=0720

1.1.2 Air Force Dw@loPment Activity. The Space Divi-
sion, AFSC is responsible for thedevelopment, configuration
and life cycle support af the GPS UE for the Air Force.

Space Division AFSC
Code SD/YEUF
P.O. -X 92960 Wokldwaj Postal””Center “

:’

Los Angeles, CA 90009-2960 “
Phone (213) 643-1206
AUTOVON 833-1206
TELEFAX (213) 643-0720

1.1.3 Nav Development Activity. The Space and Naval
Warfare Systems Command is responsible for the development,
configuration management and life cycle suppofi of the GPS
UE for the Navy.

Space and Naval Warfare Systems Command
Code ~-106-2E
Washir@ton, DC 20363-5100
Phone (202) 692-5213
AU’’H3VON222-5213
TELEF:-X (202) c92-4758

1.1.4 Interface Control Agency. The Naval Air
Development Center is responsible for maintaining the
techni~al validity of this ICD.
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Naval Air Development Center
Code 4093
Warninster, Pa 18974-5000
Phone (215) 441-1200
AUTOVON 441-1200
TELEFAX (215) 441-1998

2.o OVERVIEW

2.1 GPS Time Standard. In terms of navigational ac-
curacy, one nanosecond of time error is equivalent to ap-
proximately 0.3 meters (0.984 ft) of rangg error, so that
precision timing and frequency control are essential to the
GPS system. All system timing requirements are synchronized
with GPS system time, which is maintained by the Master Con-
trol Station (MCS) through-the use of a set of highly stable
cesium clocks. Precision timing is maintained in the space
vehicles (SV) by the use of a highly stable atomic clock in
each vehicle with a known or predictable offset from GPS
s’ystemtime. The MCS monitors the SV time standards daily,
with reference to GPS system time, and generates clock cor-
rection parameters for transmission to the SV’S where they
are retransmitted to users with the navigational signals and
used to determine the precise magnitude of the clock off-

. sets. Figures 1 and 2 illustrate the clock offset. .

GPS system time necessarily differs from. Coordinated
Universal Time (UTC), Wh$ch must be adjusted for “leap
seconds” at petiodic inte?wals. The difference between GPS
system time and UTC is transmitted by the.space vehicles.

The space vehicle clock frequency is nominally 10.23
MHz , which is effset slightly to a center frequency of
10.22999999545 MHz to allow for relativity effects. Its
maximum allowable uncertainty is one part in 10E12 per day.
The MCS has the capability of adjusting both the clock time
phase, and frequency, if required. The phase can be adjust-
ed to a resolution of one chip (97.75 nanoseconds). The
frequency can be set in steps no smaller than 4 x 1OE-12
delta f/f over a range of +/- 2 -patis in 10E9 around the
center frequency. Upload of clock correction parameters
into the space vehicles and”adjustment of the clocks is ac-
complished by uplink commands.

All frequencies in the space vehicle are derived from,
and synchronized with, integrals of the basic 10.23 MHz
frequency standard.

2.2 Us. Naval Observatory. The mission of USNO is
to provide astronomical and time data, as well as to”insure

i
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uniformity in PTTI operations. It maintains U.S. standards
in conjunction with the National Bureau ,ofStandards as well
as providing international coordination. This responsibili-
ty includes maintenance and dissemination of the U.S. ver-
sion of UTC and of ●arth orientation data. In support of
this, it also monitors the GPS dissemination of UTC esti-
mates. These functions are performed by the Time Semite
Division, located in Washington, D.C.

-“ l%is document defines the fundamental
elec~;?cal, functional, electromagnetic compatibility, and
data base requirements that must be met by the GPS UE’S
Military Standard PTTI Interface for use in DOD applica-
tions.“ These recluirementshave been formulated to meet the
specifications o~ ●ach of the arhed services’ existing and
anticipated PTTI implementations (TACA140,EJS, SSN, etc.) as
outlined in the NAVELEX Precise Time and Time Interval Re-
quirements Analysis of 1 Sep 1982 and other applicable
documents.

3.0 APPLICABLE DOCUME~S. .

The detailed requirements set forth in this specifica-
tion were formulated using the following listed documents as
references. Clearly, these documents treat common areas
differently, and in fact, contain overlapping and conflict-
ing requirements. Whenever possible, conflicts were re-
solved by citing the most stringent criteria as me ap-
plicable design requirement. Zn those cases ..where it; is
impossible to satisfy different sets of criteria using a
worst-case approach, both sets of.criteria were included as
design requirements in an ‘either/or” fashion.

CP-RCVR-301O Computer Program Development
8 NOV 1985 Specification for the GPS .

Receiver (RCVR 3A) CPCI of
the User Segment User Equipment
NAVSTAR Global Positioning
System

CP-RCVR-3011 Computer Program Development
8 NOV 1985 Specification for the GPS

(RCVR 3S) CPCI of the User
Segment User Equipment NAVSTAR
Global Positioning System

CP-ADO1OOA (Secret Dot) Prime Item Fabrication
31 JUL 1981 Specification for HAVE QUICK

Task 01, (u) with SCNS 1-7
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CP-ADO1OOB (Secret Dot)
27 FEB 1981

DOD-STD=139”9(Navy)
Section 441
1 Jun 1982

ICD-GPS-059
30 NOV 1985

ICD-GPS-202, Draft,

MIL-E-16400G
December 1974

,,.
MIL-F-28811 (ECj
17 March 1975

MIL-STD-188-1OO
15 November 2972

HIE-STD-454E
Au~st 1976

HIL-STD-461.A
May 1970
Notices 1 and 3

MIL-STD-462
MAY 1970

MIL-STD-1399A

MIL-STD-6051D
JUL 1968

NAvAIR”594/sMs
14 SEP 1983

NAVELEX
1 SEP 1982

Prime Item Development Specifi-
cation for MAVE QUICK, Ta6k
O1,(U) with SCNS 1-8

Interface Standard for Shipboard
Systems, Precise Time and Time
Interval

GPS User Equipm@nt, MIL-STD-1553
Multiplex Bus Interface.

NAVSTAR GPS Control Segment
U.S. Naval Obsenatory Time
Transfer Interfaces.

Electronic, Interior Communi- “
cation and Navigation Equipment,
General Specification for
Naval Ship and Shore

Frequency Standard, Cesium
Beam Tube Flilit8ry Specifi- “
cation

Common Ung Haul and Tactical
communication Systems Technical
Standards

Standard Gonetil Requirement
for Electronic Equipment

Electromagnf7ticInterference
characteristics, Requirements
for Eguipment

Electromagnetic Interference
Characteristic, Measurement of

Interface Standard for Shipboard
systems.

Electromagnetic Compatibility
Requirements, Systems,

Time Accuracy Requirement
for NAVSTAR GPS.

.

.

Precise Time and Time Inte~al
Requirements Analysis

4
SIzt coot local no. Oabwlmo MG.

A 80206 ICD”G%3-060.—
acAkt

‘r



.*

t,*

I

*

NAVELEX INT 2900.1 Precise Time and Time Internal
9 July.1980 (PTTI); Implementation of

NAVE~x NRL The U.S. Navy’s Standardized
1 JAN 1983 ~1 Platform Distr. Sys (PDS). ‘

SS-GPS-300B Syztem Specification for the
3 March 1980 NAVSTAR Global Positioning

System

3.1 Definition

Time: signifies epoch, that is, the designation of an
instant on a selected time scale, either astronomical or
atomic. It is used in the sense of time of day. See Figure 3
for the interrelationship of different methods of measuring
and defining time.

Time Intenal: indicates the duration of time without
reference to when the time interval begins and ends. Time
interval is usually given in units-of seconds. -.. --

Standard: The reference value o’ftime and time intenal
against which other values of time are measured. These stan-
dards are determined by astronomical observation and”by the
operation of atomic clocks.. They are disseminated by trans-
port of clocks, radio transmissions, and by other means.

.
Frequency “Stability: A“m-ea?ure,of”$he variation of the

trequency of’ an -oscillator from its mean frequency “over a
specified period of time.

Frequency Accuracy: The degree to which an oscillator
frequfiq corresponds to that of an zccepteq definition. In
practice, this involves comparison with some generally ac-
cepted physical embodiment of this definition such as the NBS
Frequency Standard.

Frequency Reproducibility: The degree to which an os-
cillator WL1l produce the same frequency from one occasion to
another, after proper alignment. This does not include
calibration.

s~.ttability: The degree to which the frequency of an
oscil=-~or may be adjusted to correspond with a reference.
This mi - also be termed c~libration.

TJne Synchronization: The ability to make a specific
Dulse–zf a local time s.~le occur within predetermined limits
bf a specific pulse from a seiected disseminated time scale.
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That is, to cause the local scale to be “on time” with
respect to the disseminated time scale.

Coordinated Universal Time (UTC): An internationally
agreed upon time scale which has the same rate as Atomic
Time. UTC is corrected by step adjustments of exactly one
second, as needed to remain within 0.9 seconds of Astronomi-
cal Time (UTl). The “Burbau International de L’HeureN (BIH)
determines when step adjustments are needed. This is the
universal time used by DOD and other precise time users.

Atomic Time: A Time scale based on the hyperfine res-
onance of Cesiu.m133.

Atomic Second: Precisely, 9,192,631,770 cycles of the
cesium resonance.

GPS Time: GPS time is the basic time which the entire
system (Control-Space-User) utilizes for its time delay rang-
ing techniques. It is the free .mnning time kept by the Con-
trol Segment -basedmpon ane--m-f-theMonitor: Station’’Cesium ‘“
clocks . It is generally considered in units of GPS week num-
ber and seconds-of-week.

Satellite Tim@:. Each satellite broadcasts its” ap-
proximation of GPS time. This approximation is known as
satellite time. It consists of the P or C/A c&@ stat@ (Z
count) and the satel’liteclock.correction terms in the 50 BPS
data stream-. Each satellite’s time is approximately (within
the SS-GPS-300 error budget) equal to “GPStime. “

UE Clock Time. Each UE currently keeps an inteznal
clock of hzgh precision. This clock is not synchronizedto an
external time source (in general) currently, but is used for
all UE set hardware/software timing functions.

Note: All further references to time are in Coordinated
Universal Time (U’TC).

4.0 DESCRIPTION

4.1 GPS User Equipment. The various mcdels of milicaw
GPS User Equipment are comprised of several integral compo-
nents, each of which will be designed to satisfy integration
requirements for a variety of platforms. These commm coY.po-
nents, such as the Receiver and Antenna, are referred to as
Line Replaceable Units (LRU) which, in turn, are composed of
a set of common hardware replaceable modules and chassis com-
ponents known as Shop Replaceable Units (SRU).

‘m
I
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Tho R@c@iv@r I.RU’Sof the GPS Air Sets and Sea Sets will
each be quipped with a common Precise,Time and Time Interval
(pTTI) SRU specifically designed to ●xchange time related
information with other platform systems. A diagram showing
the type of interfaces available in this SRU is shown in Fig-
ure 4.

4.2 General Characteristics. The PTTI 1/0 pofi shall
be a two-way digital interface of precise time Information.
The interface will provide precise time synchronization
between GPS users with Coordinated Universal Time (UTC). The
port shall also receive external time aiding signals (from a
cesium time standard, etc) when available. This information
can be used by the UE to initialize its time accurately, and
therefore, aid in the acquisition of the initial satellite
constellation.

The UE shall bc designed to receive any of the following in- -
put signals: one pulse per second synchronizing signal; a
BCD message consisting of time of day (UTC), day of year, and
Time Figure -~f Merit (TFOM) signal; Arid a -timing fault
discrete. “

Al+though the year is not pati of the BCD input string,
the UE must know the year in order to initialize its time
correctly. Therefore, if the year is not known by the UE, it
must be input via an alternate source.

The ~ shall provide”the fellowing output signal’s: one
pulse per second synchronized with the UTC second rollover;
one pulse per minute synchronized with the UTC minute roll-
over; a BCDtime message consisting of time of day (UTC), day
of year, and TFOM: a timing fault discrete; and a n~ QUICK
interface consisting of time of day, dayof year, year and
TFOM data. These outputs are generated by the UE only when
the Time Figure of Merit is less than or equal to 7. Refer
to Figure 11 for TFOM definition.

The PTTI SRU shall be designed to operate in conjunction
with the Ill?Built In Test (BIT) circuitry. The BIT shall be
designed to evaluate the health of the PTTI SRU and results
may effect the status of the UE timing fault discrete. (h

. I=P.%=
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4.3 Siqnal Inputs To PTTI Port.

4.3.1 Time Rollover Pulse {1 PPS).

4.3.1.1 Ftmctional Description. The leading edge of
this pulse indicates the occurrence of time rollover.

4.3.1.2 Signal Characteristics. The Time Rollover sig-
nal will be a one pulse per second (1 PPS) signal, syn-
chronized to an external source representing the UTC second
rollover.

4.3.1.3 Electrical Characteristics. The electrical
characteristics are shown n Figure 5. If required for test-
ing purposes, the pulse width a-tthe 50% level may be deter-

-.

.

mined by ●xtrapolation.

4.3.2 BCD Time Code..

4.3.2.1 FWctional Description. ._The,~x. poti
receive a BCD code that shall be used in conjunction
Ge 1 PPS signal to identify the time of
second time rollover.

4.3.2.2 Siqnal .Characteristics. The
fotiy (40) bit serial-8421 BCD code defining
day of year, and Time Figure of Merit (TFOM)

shall .- -
with

the current one

code shall be a
UTC time of day.,
transmitted at a .

50:bps ‘rake. Formats of the data are outlined in Figure 6.
Bits 41 through 50 will beset at a mark (logical one). The
first” bit shall be the most significant bit of the hours.’
The 40th bit shall bc the least significant bit of the TFOM.
The data contained shall represent previous 1 pps rollover.
The TFOM is defined in paragraph 4.6.

In the event that the source of the signal cannnot @ro-
vide TFOM, or TFOM and day of year, the signal shall be
modified as indicated in paragraph 4.3.2.4.

4.3.2.3 Electrical Characteristics. A logical one
state (mark) shall be denoted by a positive voltage, and a
logical zero state (space) by a negative voltage. The volt-
ages shall be 0.10 to 6.0 VDC and -0.10 to -6.0 VDC line to
line, in accordance with MIL-STD-188-1OO terminator require-
ments for a balanced low Level digital interface.

.
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4.3.2.4 Deviations from the 40 Bit Time Code. In the
●vmt that the ●xtarnal BCD signal does not xnclude TFOM, or
TFOM and day of year, the 8421 BCD slots for these
parameters will be set at a mark (logical one state) by the
interfacing equipment. The WE shall recognize these BCD data
slots, when all set at a mark, to represent no data avail-
able. Under these conditions, the UE shall accept an alter-
nate source of data for the day of year.

4.3.3 Timing Fault Discrete.

4.3.3.1 Functional Description. The interfacing equip-
ment which supplies the 1 pps and BCD data shall provide a
timing fault discrete which will inform the UE if the trans-
mitting equipment is functioning properly.

In the event that the BCD time code information is pro-
vided to the GPS UE receiver without a Timing Fault Discrete
-s$qnal<~a.rd-ir+) ,-=the-lJE--receiver-shall-raoogni-ze-thiseon- .— .-.....

dition and assume the Timing Fault Discrete signal line to be
set high, thus accepting any data that shall be input to the
GPS receiver via the PTTI port.

4.3.3.2 “Signal Characteristics. The si~al shall be a
voltage level ~ero state. A logical one
state indic@es normal operation and valid time information.
A lbgical zero state indicates.a fault within.the. em.enal
“equipment and implies &at the UE shall not use.the data.

4.3.3.3 Electrical Characteristics. A logical one
state is defined as +3 to +5.5 Volts dc (Vdc). A logical
zero state is defined as O Vdc to +0.5 Vdc, when loaded with
a UE input circuit of 5000 ohms connected to +5Vdc (standard
transistor logic load).

4.3.4 Configuration Inputs. The UE Receiver shall pro-
vide configuration inputs defining Host Vehicle utilization
of various PTTI interface functions. Details of these con-
figuration inputs shall be defined in the applicable receiver
specification: CI-RCVR-301O or CI-RCVR-3011.

4.4 Signal Outputs from the PTTI Port.

4.4.1 Time Rollover Pulse (1 PPS). .

4.4.1.1 Functional Description. The leading edge of
this pulse indicates the occurrence of time rollover.
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4.4.1.2 Signal Characteristics. The Time Rollover sig-
nal shall b= a one pulse per second (1 pps) signal syn-
chronized to the UTC second rollover.

4.4-.1.3 Electrical Characteristics. The electrical
characteristics are shown in Figure 7. If required for test-
ing purposes, the pulse width at the 50% level may be deter-
mined by extrapolation.

4.4.2 Time Synchronizing Signal (1 PPM~.

4.4.2.1 Functional Description. The leading edge of
this ,pulse indicates the occurrence of time rollover.

4.4.2.2 Signal Characteristics. The Time Synchronizing
Sianal shall be a one pulse per minute (1
ch~onized to the UTC minute rollover.

4.4.2.3 Ele~rical Characteristics.
fiaracteristic=..ar~..shon.. in F.&ure .7..
testing purposes, the pulse width at the
determined by extrapolation.

4.4.3” BCD Time Code.

ppm) “signal syn- .

The electrical
-If requirsd f~- -..
50% level may be

. . .

PTTI port shall4.4.3.1 Functional Description. tie
output a, BCD code w~ich shall be”used by. the interfacing
cguipmen.t in conjunction with the ‘1 PPS signal to identify “
current.one second time rollover.

4.4.3.2 Signal Characteristics. The code shall be a
forty (40) bit serial 8421 BCD code, defining UTC time ,of
day, day of year, and Time Figure of Merit (TFOM), transmit-
ted a~ a 50 bps rate. The data contained shall represent
previous 1 pps rollover. Fozmats of the data are outlined
in figure 6.- Bits 41 through 50 will be set at a mark
(logical one).

The first bit shall be the most significant bit of the
hour. The 40th bit shall be the least significant bit of
the TFOM. The TFOM is defined in paragraph 4.6.

4.4.3.3 Electrical Characteristics. A logical one
state (mark) shall be denoted by a positive voltage and a
logical O state (space) by a negative voltage. The VOltageS

shall be +0.8 to +6.0 VDC and -0.8 to -6.0 VDC line to line.
The signal shall be in accordance with MIL-STB188-100
driver requirements for a balanced low level digital inter-
face. Wave shaping shall not be performed

1 1
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4.4.4 Timing Fault Discrete.

4.4.4.1 Functional Description. The GPS UE shall prq- .
viola a timinu fault discrete s%mal which will info~ the——
●xternal cqui~ment whether or not-the UE lPPS, lPPM, BCD and
HAVE QUICX data is valid. The interface output Signal!3are
considered invalid if one or more of the following condi-
tions ●xist:

1. The UE internal clock has malfunctioned.

2. The ~“ built-in test has determined a PTTI SRU
malfunction ●xists in one or more of the functions
being used by the host vehicle.

3* The UE is performing its power-on circuitry testing.

4. The UE has been commanded to TEST mode and is per-
forming the built-in-test function.

4.4.4.2 Signal Characteristics. The signal shall be a
voltage level m logical one or zero state. A logical one
state indicates no PTTI SRU malfunctions. A logical zero
state indicates one or more of tie above conditions
described in section 4.4.4.1 exists.

4.4*4.3’ Eleti”rical Characteristics. .A l%ical. one
state is defined as +3 to +5.5’volts dc (Vdc), and a logical
zero state is defined.hs O Vdc to.+0.5 Vdc, when loaded with
5000-ohms connected to +5 Vdc (standard transistor logic
load).

4.4.5 HAVE QUICK Interface.

4.4.5.1 Functional” Description. The PTTI pofi shall
output a signal in HAVE QUICK format.

4.4.5.2 Signal Characteristics. The HAVE QUICK signal
●mploys biphase (Manchester II) transmission at approximate-
ly 1667 bits per second. A one is defined as 300 micro-
seconds of a high state followed by 300 microseconds of a
low state. A zero is defined as 300 microseconds of a low
state follow-d by 300 microseconds of a high state. A
transmission
precedes the
day of year,
and relative
tion of TFOM

of 2~0 milliseconds of logical ones (400 bits)
start of message indicator (16 bits) and time,
year and TFOM message (96 bits). The message
timing is shown in Figure”8. The interpreta-
is provided in paragraph 4.6..

*
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The transmission is initiated on a time mark, so that
the first bit of tha 400 aonos” starts within 10 micro-
seconds- of the leading ●dge of the lPPS. The interfacing
●quipment detects the preamble of 400 “logical ones” and
aligns itself to the bit boundaries through a phase-lock
loop.

The start of message indicator that follows the ‘ones’t
verifies that the time, day of year, yea% and TFOM message
will follow. Each 8 bit character in the data message (time
of day, day of year, year and TFOM) is defined by a modified
8:4 Hamming Code. See paragraphs 4.4.5.4 and 4.4.5.5 for
the message format and an ~lanation of the Hming Code
respectively. The two stati of message characters (8 bits
●ach) are not in the modified Hamming Code.

4.4.5.3” Electrical Characteristics. A logical high .
state is defined as +4.5 to +5.5 volts and a logical low
state is defined as O to +0.5 volts. It will source and
sink 0.5 mllliampen?s. The total data period of a single
bit cf information is ‘%00Tlus cr mkus--l-o-microsecofkds:- ----

4.4.5.4, Message Format. The data message (time of day,
day of year, year and TFOM) uses 8 bit characters in the
format shown in Figures 8 and 9.

Every character, except the 16 bit ‘start of message
indicator” f-ollows~e “mdified 8:4 Hamming Code described

.in.paragraph 4.4.5.5”.
..,

. .
4.4.5.5 Modified Hamming Code. The HAVE QUICX data

message uses a modified Hamnung Code employing 4 parity bits
and 4 data bits for ●ach 8 bit character. The specific
character codes are summarized in Figure 10. The code
enables the receiving ●quipment tu dete~ and COrrS~ a
single bit error in any character using the relationships in
figure 10. ~

4.5b Short Circuit Protection. All H“TI outputs shall
be protected from damage due to short circuits at any of the
terminals. There shall be no degradation below the specified
performance limits of any pulse output by short circuit of
any other pusle output.

4.6 Time Figure of Merit. The Time Figure of Merit
(TFOM) denotes the quality of the time solution as a discrete
integer from O-9. Figure 11 provides definition of TFOM
which applies to both the GPS W inputs and outputs.

iztcoot IOCMT no. on~wl~. ●o
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Character Purpose

.1

2

3
4
5
6
7
0
9

10

11

12

13

,14

Start of
message
Indicator

Hours,MS digit
Hours,U digit
Minutes,MS digit
Minutes,= digit
SecondstMs digit
Seconds,= digit
Day of Year, MS
digit
Day of Year,
Middle Digit
Day of Year, LS
Digit
Two Digit YearcMS
digit
Two Digit Year,LS
digit
Time Figure of
Merit

Contents Notes

00010001 Start Characters
with low pro-

11101001 bability of par-
tial correlation

4 parity,4
4 parity,4
4 parity,4
4 parity,4
4 parity,4
4 parity,4
4 parity,4

4 parity,4

4 parity,4

4 parityy-4

4 parity,4

4 parity,4

data bits
data bits
data bits
data bits
data bits
data bits
data bits

data bits

data bits

data bits.....—— ...

data bits

data bits

. .

..

Character code for characters 3 through 14 are
in accordance with Figure 10

eTime Fi~re of Merit is defined in paragraph 4.6

.

FIGURZ 9. HAVE QUICK MESSAGE FORMAT

8,4,2,1, BCD
8,4,2,1, BCD
8,4,2,1, BCD
8,4,2,1, BCD
8,4,2,1, BCD
8,4,2,1, BCD
8,4,2,1, BCD

8,4,2,1, BCD

8,4,2,1, BCD

8,4,2,1, BCD

8,4,2,1, BCD

8,4,2,1, BCD*

.

/
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llzt cool lotMT no. O*Awl*~ NO
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Character Transmitted Code

Parity bit
Pl, P2, P3, P4

BCD data
Dl, D2, D3, D4

.
0. 0 000 0000
1 1110 0001
2 0 111 0010
3 1001 0011
4 1 011 0100
5 0101 0101
6 1100 0110
7 0 010 0111
8 1101 1000
9 0 011 10Q1

FIGURE 10. MODI-FZED-mI~=~E: .-

The following bit groups have even parity (i.e. &e
the ●xclusive or of we bits in each group equals zero):

Pl, Dl, D2,
P2, Dl, D3,
P3, D2, D3,
Pl, P2, P3,.,.. .

These character c~des
●quipment to detect, but not
any character.

D4
D4
D4
P41Dlj D2i’D3, D4

also ●nable the receiving
correct, two erroneous bits in

.

I
I I I I

Rw%%
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Int@9er Estimated Accuracy” (with respect to UTC)

All
9
8
7
6
5
4
3
2
1
9

bits high No information
Greater than 10 milliseconds
1-1o ms
100 microsecon~s (us) - 1 ma
10 us - 100 us .
1US-1OUS
100 nanoseconds (ns) - 1 us
10 ns - 100 ns
lns-10ns
better than 1 ns

(ins)or fault

Proper/nominal operation (used when
●xternal equipment cannot compute
actual TFOM).

.-. .— —. .-., ----- “-- ..’--= -. . . ...1.... -.’. “-”.
-. . ... — ..._=. .—. .-

.

FIGURE 11. TIME FIGURE OF MZRIT DEFINITION
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. 4.7 Control and Display PTTI Functions.

4.7.1 Functional Description. In genaral, the GPS Con-
trol Display Unit (CDU) provides the operator wi~ the
capability to control the UE input data and obseme UE gener-
ated outputs. The GPS CDU contains operating controls, a
data ●ntry keyboard, and alpha numeric displays. The CDU has
been developed to include the following performance
characteristics.

The UE shall use time of day, and day of year data from
an external time standard, unless overridden by an operator
●ntry. If the external time standard cannot provide day of
year, then the UE shall be capable of accepting the day of
year from an alternate source.

The CDU shall display P’XTITime Figure of Merit based on
navigation mode, receiver operating status, navigation al-
gorithm statist-ies’and--e~i~ent stat~=----=(=e Z.@Ftion 4061_~

The CDU shall display the time difference between com-
municating external time standard and UTC.

4.7.2 Time Standard Error Display.

“4.7.2.1 Functional Description. To aid s~chronization
of the time standard, a GPS display of tine standard error
shall be provided ta the operatQr to indicate that a tinie
reset may be needed.

4.7.2.2 Display Characteristics. A GPS display of the
time difference between the external standard BCD and 1 pps
input and GPS ●stimate of UTC (external source minu: GPS
UTC) shall be provided as a signed decimal number with a
range of ~9.999 seconds and a resolution of one nanosecond.

4.8 Safety. The GPS ~1 port shall be designed to
satisfy the safety requirements of MIL-sTD-454 and safety
requirements outlined in the applicable Generic Interface
Control Documents and System Specifications.

.

.

IztiCOOt IOCB7MO.]D~AWltiO NO.

P



.
.

.“
.

------

*

Appendix A

This appendix contains no requirements and is for
informational purposes only
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AI.O PTTI Applications. The various data signals
available to and from the PTTI SRU may be used in combina-
tion with ●ach other or, in combination with other UE data
●xchange ports, to satisfy particular platform PTTI require-
ments. Some ●xamples are described below. .

All Use with UE 1553A/B X/O Port. The 1 PPS Pulse and
1553 1/0 Pofi ava~ltile on me Air Set maY be used in com-
bination to exchange precise time info?=ation between the UE
and the platform system (Figure A-l). The 1 PPS Pulse will
mark the precise time of occurrence of the one second roll-
over and the 1553 bus is used to describe that time in a
message transfer following the one second pulse. The time
information shall be in 8421 BCD code, containing time of
day, day of year, and Time Figure of Merit (TFOM) informa-
tion, respectively.

In this way, precise time information may be transferred
in either direction between the two systems. Reference ICD-
GPS-059, NAVSTAR GPS Phase III Interface Control Document,
GPS-User E~i~~t-H1@STPt~3-,!~ltip&x--~G=-z~+FXce.. for -.=--
further details.

A1.2 Use with Cesium Sta~dard. The, 1 PPS Pulse, BCD
and Timing Fault Dxscrete szgnal may be used in conjunction
with compatible Cesium Standards to exchange Precise Time
and Time Interval in ●ither direction [Fi9ure A-2)= The
usual application is calibration of the Cesiu.mStandard or .,
use df the.standard by the UE “as an ext8rnal time reference ‘“
prior to satellite acquisition period. me BCD message de-
fines the time and TFOM represented by the 1 second pulse at
the stafi of the message.

A1.3 Use with Frequency Standard. Many frequency stan-
dards, such as the Navy AN/URQ-23, can utilize the UE 1 Pps .
or 1 PPM PZTI output for on-board calibration (Figure A-3) .
Ordinarily these devices must be removed from the platform
during calibration.

A1.4 Use with Frequency Hopping Radio Systems. Radio
sets, employing frequency hopping techniques, require a pre-
cise timo reference for proper reception. The UE HAVE QUICK
interface is entirely compatible with receivers currently
employing transit receivers as preciso time reference. AN/
ARC-182 and AN/WSC-3 are examples of freWencY hopping
receivers (Figure A-4) .

\
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