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The following notice applies to any unclassified (including originally classified
and now declassified) technical reports relzased to "qualified U.8. contractors"
under the provisions of DoD Directive 5230.25, Withholding of Unclassified
Technical Data From Public Disclosure.

NOTICE _TO ACCOMPANY THE DISSEMINATION OF EXPORT-CONTROLLED TECHNICAL DATA

1. Export of information contained herein, which includes, in some
circumstances, release to fore.gn nationals within the United States, without
first obtaining approval or license from the Department of State for items
controlled by the International Traffic in Arme Regulations (ITAR), or the
Department of Commerce for items controlled by the Export Administration
Regulations (EAR), may ccnstitute a violation of law.

2. Under 22 U.3.C., 2778 the penalty for unlawful export of items or information
controlled under the ITAR is up to two years imprisonment, or a fine of $100,000,
or both. Under 50 U,.S.C., Appendix 2410, the penalty for unlawful export of
items or information controlled under the EAR is a fine of up to $1,000,000, or
five times the value of the exports, whichever is greater; or tor an individual,
imprisonment of up to 10 years, or a fine bf up t~ $250,700, or both.

3. In accordance with your certification that establishes you as a "qualifi:d
U.S. Contractor", unauthorized dissemination of this information is prohibited
and may result in disqualification as a qualified U.S. contractor, and may be

condidered in determining your eligibility for future contracts with the
Department of Defense,

4, The U.S. Government assumes no liability for direct patent infringement, or
contributory patent infringement or misuse of technical data.

5. The U.S. Government does not warrsit the adequacy, accuracy, currency, Or
completeness of the technical data,

6. The U.S. Government assumes no liability for 1loss, damage, or injury
resulting from manufecture or use for any purpose of any product, article,
system, or material involviang reliance upon any or all technical data furnished
in response to the request for technical data.

7. 1f the technical data furnished by the Government will be used for commercial
manufacturing or other profit potential, a license for such use may be necessary.

Any payments made in support of the request for dats do not include or involve
any license rights,

8. A copy of this notice shall be provided with any partial or complete
reproduction of these data that are provided to qualified U.S. contractors.

DESTRUCTIORN NOTTICE

For classified documents, follow the procedures in DoD 5200,22-M, Industrial
Security Manual, Section II-19 or DoD 5200.1-R, Information Security Program
Regulation, Chapter IX. For unclaseified, limited documents, destroy by any

method that will prevent disclosure of contents or reconstruction of the
document,
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1.0 SCOPE. This specification establishes the requirements in terms of Fcrm, !it,
and Function (F3) (including performance) for an Inertial Navigation Unit (:NU)
applicable to a broad spectrum of vehicles. It ig the intent of this specification
to define the INU requirements such that multiple contractor designed and produced
hardvare can be used interchangeable at the Line Replaceable Unit (LRU) level in any
given vehicle.

2.0 APPLICABLE DOCUNMENTS.

2.1 Government Documents. The folloving documents shown form a part of this
specification to the extent specified herein. In the event of conflict between the
documents referenced herein and the contents of this specification, the contents of
this specification shall be considered as superseding requirements.

SPECIFICATIONS AND STANDARDS

Military

MIL-B-5087B (2) Bonding, Electrical, and Lightning Protection, .or
31 Aug 1970 Aero-space Systems

MIL-E-5400T (1) Electronic Equipment, Aerospace, General Specification
5 Sept 1980 For

MIL-H-5606E Hydraulic Fluid, Petroleum Base, Aircraft, Missile, &nd
29 Aug 1980 Ordnance

MIL-T-5624L Turbine Fuel, Aviation, Grade Jf-bAand JP-5

16 Jun 1980

MIL-E-6051D (1) Electromagnetic Compatibility Requirements. Systems
5 Jul 1968

MIL-M-7793D Meter, Time Totalizing

31 Dec 1969

MIL-L-7808H Lubricating 011, Alrcraft Turbine Engine, Synthetic
1 Nov 1977 Base

MIL-A-8243C Anti-licing and Delcing- Defrosting Fluid

17 Nov 1980

MIL-T-83133A (1) Turbine Fuel, Aviation, Kerosene Type, Grade JP-3
4 Apr 1980

MIL-H-83282A Hydravlic Fluid, Fire Resistant Synthetic Hydrocarbon
22 Feb 1974 Base, Aircraft

SNU 84-1, 20 FEBRUARY 1986




MIL-C-837338 Connector, Electrical, Miniature, Rectangular

10 Dec 1980 Type, Rack to Panel, Environmental Resisting, 200
Degrees C Total Continuous Operating Temperature,
General Specification For

MIL-HDBK-217D Reliability Prediction of Electronic Equipment
15 Jan 1982

Notice 1

13 Jun 1983

MIL-SiD-108E - Definition of and Basic Requirement for Enclosure for
4 Aug 1966 Electric and Electronic Equipment

MIL-STD-130R Identification Marking of U.S. Military Property
5 Aug 1977

MIL-STD-415D/ Test Provisions for El-ctronic Systems &
Nutice 1 Associated Equipment, Design Criteria For
1 Oct 1969/

8 Oct 1971

MIL-STD-454G/ Standard General Requiiements for Electronic Equipment
Notice 3

1 Mar 1976/

10 Sept 1981

MIL-STD-461A/ Electromagnetic Emission and Susceptibility Requirements
Notice 3 for the Control of Electromagnetic Interference

1 Aug 1968/

1 May 1970

MIL-STD-462/ Electromagnetic Interference Characteristics,
Notice 2 Measurements of o

31 Jul 1967/

1 May 1970

MIL-STD-471A/ Maintainability Demonstration
Notice 2

27 Mar 1973/

8 Dec 1978

MIL-STD-704A/ Electric Power, Aircraft Characteristics and
Notice 3 Utilization of

9 Aug 1966/

11 Apr 1973
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MIL-STD..781C/
Notice 1

21 Cct 1977/
20 Mar 1981

MIL-STD-810C/
Notice 1

10 Mar 1975/
07 Apr 1981

MIL-STD-882A
28 Jun 1977

MIL-STD-883A(1)
15 Nov 1974

MIL-STD-1472C
2 May 1981

MIL-STD-1553B/
Notice 1

21 Sep 1978/
*" *eb 1980

NIL-STD-1589C
6 Jul 1984

MIL-STD-1750A
2 Jul 1980
Notice 1

21 May 1982

DOD-STD-1686
2 May 1980

MS17322E
31 Dec 1969

MS25G83K
8 May 1980

M525271E
3 Nov 1975

MS27505E
Mounting
11 Jul 1980

Reliability Tests Exponential Distribution

Environmental Test Methods and Engineering Guidelines

System Safety Program Requirements
Test Methods and Procedures for Microelectronics
Human Engineering Design Criteria for Military Systenms,

Equipment and Facilities

Aircraft Interna) Time Division Command/
Response Multiplex Data Bus

JOVIAL (J73)

Sixteen Bit Computer Instruction Set Architecture

Electrostatic Discharge Control Program for Protection of
Electrical and Electronics Parts, Assemblies and Equip-
ment (Excluding Electrically Initiated Explosive
Devices) (Metric)

Meter, Time Totalizing, Miniature Digital 115V, 400Rz
Jumper Assembly, Electric Bonding and Current Return

Relay, 10 Amp, 4 PDT, Type I, Hermetically Sealed, Solder
Hook

Connector, Receptacle, Electrical, Back Panel,
Box Flange, Crimp Type, Bayonet Coupling, Series 1
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MS3366CA Tubing End, Hose Connection; Standard Dimersions For (ASG)
28 Oct 1959

Pederal

FED-STD-595A Color
1 Feb 1980

General Dynamics

16ZE012C Critical Item Development Specification for the F-16 Fire
27 Jul 1976 Control/Navigation Panel

FZ¥-6632 F-16 INU Interface Discussion and User.s Manual

14 Jan 1977

16PP303 F-15 Avionics System Interface Control Document For Block
10 Jun 1982 25 Aircraft

OTHER PUBLICATION

AFM 39-1 Airman Classification Manual
29 Dec 1969

AFSC DR 1-4 Design Handbook for Electromagnetic Compatibility

APSC DY 1-6 Design Handbook for System Safety:

I’AR 121-89, Doppler Radar and Inertial Navigation Systems

Aprendix G

29 Apr 1972

0sH4 Standard Code for Federal Regulations

1910-93 '

18 Oct 1972

ASCC AIR STD The Specification for evaluation of the accuracy of hybrid

53/16 Navigation System
24 Oct 1984 :
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3.0 REQUIREMENTS.

3.1 Item Description. This Inertial Navigation Unit (INU) shall he a
self-contained, all-attitude navigation set providing outputs ot lineatr and
angular acceleration, velocity, position, heading, attitude (roll, pitch
and azimuth), baro-inertial altitude, body angular rates and time tags.
The INU shall require vehicle electrical power, turn-on and mode commands,
initialization data, and barometric altitude data for unaided inertial
operation. In addition, the INU shall be capable of interfacing with :n
external computer, via serial digital mulriplex lines, which car request
data and transmit update data based on their avionics sensors {e.g.,
LANTIRN, doppler radar, position fixes, GPS, etc.). The aircraft inertial
navigation system shall be comprised of three (3) Line Replaceable Units
(LRUg):

a. Inertial Navigation Unit (INU)
h. Control Display Unit (CDU) (Reference only)
c. INU Mount (Reference only) '

3.1.1 1Item Diagram. FIGURE 1 {is a pictorial description of the three (3)
LRUs vhich comprise a typical inertial navigation system with standard
interconnecting wiring shown for reference only.

3.1.2 Interface Definition. The signil interface between the INU and
vehicle avionics shall conform to the input/output signals 1listed in

' Appendices I, II, III and VI. The parameters vhich the INU shall jprovice

to and receive from other vehicle avionics shall be grouped into nessage
sets as referenced in the appendices and shall be available 3 seconds

" subsequent to raceipt of the INU Turn-On discrete.  Serial digital data

transfer between the INU and other avionics subsystems shall be
accomplished in accordance with Appendix VI.

3.1.2.1 Bug Control. In accordance with Appendix VI, paragraph 60.4.4.

3.1.2.1.1 Data Bus Redundancy. 1n accordance vith Appendix VI, paragraph
60.4.4.2.2,

3.1.2.1.2 Bus Address. In accordance with Appendix VI, paragraph
60.4.2.2.2.7.

3.1.2.1.3 Status Word Bit Assignment. In accordance with Appendix VI,
paragraph 60.4.2.2.3.

3.1.2.1.4 Mode Commands. In accordence with nppendix VI, paragraph
60.4.2.2.2.7.

3.1.2.1.5 Input/Output (I1/0). The 1/0 shall contain registers and the
associated logic recessary to receive and transmit serial binary coded
decimal (BCD) and binary (BNR) data. Analog I/0 shall be comprised of
solid-state devices and external excitation shall be used for all
digital-to-analog signals. 28 VDC discrete signal power shall be furnished
by the vehicle DC bus through pins 5 ai i 6 of connector J132.
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Aircratt Subsystemns/Power

CDU (Reference Only)

INU Mount
Inertial Navigation Unit (INU) (Reference Only)-

FIGURE 1 - INERTIAL NAVIGATION SYSTEM
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3.2 Chavacterisivics.

3.2.1 Pecformance. These performance requirements apply for all flight
and ground environments called out in paragraph 3.2.5 and subparagraphs
thereof. The INU shall be capable of determining position, velocity,
heading, accelerations, body rates and attitude to the accuracies specified
herein in an autonomous mode from take-off to landirg after a ground
alignment in any of the following modes:

a. Gyrocompass (GC)
b. Stored Heading (SH)
¢. Best Available True Heading (BATH)

3.2.1.1 Position Accuracy. The INU shall provide present position
determination with a Radial Error Rate (RER) of 0.8 nmi/h (1.48 ka/h)
Circular Error Probable (CEP) or less for flight times up to one hour after
a complete gyrocompass or a stored heading alignment. -~ For flight times
greater than one hour (with a gyroconpass alignment), the INU shall meet
the performance requirements set forth for the civil environment (FAR
121-89, Appendix G) vhich states that "... the Inertial Navigation System
must meet the following accuracy requirements, as appropriate:

a. For flights up to 10 hours duration, no greater than 2.0 nmi/k
(3.7 km/h) of circular error on 95 percent of systems flights completed is
permitted.

b. For £lights over 10 hours duration, a tolarance of +20 nmi (37 km;
cross-track and +25 nmi (46 km) along-track on 95 percent of systems
flights completed is permitted...

3 2.1.2 Velocity Accuracy. JAVW Table I.

3.2.1.3 Acceleration Accuracy. IAV table I.

3.2.1.4 Attitude Accuracy. IAV Table I.
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3.2.1.5 Altitude Accuzacy. The stzady state baro-inertial alritule :rror
shall not exceed 159 feet, whenever valid barometric pressur: altitude {3
being received by the INU.

3.2.1.5.1 Performance of the Vertical Channel. The INU shall accent ¢ ‘
scale/step inputs without overflowing registers, peak vertical veioc
error during the dive flight profile does not exceed 2.3 fps, and vertical
velocity and acceleration outputs comply with the accuracy and jitter
tequirements specifiad in Appendix 2 of this specification.

a. Barometric Pressure Altitude Input. The barom:tric pressur?
altitude input shall have transient errors as lLarge as 503 foet with 3.3
seconds ‘ag during stee dives, Exrers of 2,390 feet in bavonetric

pressure altitude from level €light prior to the dive tr level flight after
the d.v~ shall occur., Full scale/step inputs during level flight shall
ncour.

b. Dive Flight Profile. ‘The dive flight profile shall ba defined as
follows:

Pull-Oown into Wive ' 4

Dive Angle 60 degroos
Sink Pate 759 {ps
Full-Ups tn Level 4 g
Nuration (lavel flight to level Elight) 63 seconds

3.2.1.6 Reactiun Times. Reaction time raguirements are as shown in  Table
I. All times include warm-up time. A signal shall be provided to the ZBLU
to select a steady "NAV RD¥* Llight when the system will support deqraded

navigation. -

3.2.1.7 Latitude Range. The INU shall meet the fequirem@nts ~f tho.
specification £or all alignments between 78 degrnres Noacth and "3 degraes
South latitudes.

3.2.1.8 Vehicla Motion During Grouud Alignment, The INU s3hill meot the
requirements of this specif.cation for ground alignments when subjzct:d to
normal wind buffeting and normal ground maintenance activities. Awc
vehicle motion during alignment will be characterized by 3.45q at L.9 Hz
lateral displacement, plus a 2 om movement in 3.5 seconds at the least
opportune moment during alignmant. '
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PULL |DEGRADED BIA SR BATH | ATT

GC GC
SN TINE(NAKINUN) — (min) 8.0 1.5 8.0 %% | 1.5 | 1.5 1 < ]
. «0 T0 + 71 DEGREES CBLSIUS) - - TAXI -
- - h,Q0 n2 -
POSITION ACCURACY (nmi/h)
“FLIGHTS <T.0 h (CEP) 0.8 5.0 0.5 0.8 - -
PLIGHTS 1 and €10.0 h (95%) 2.0 - 2.0 - - -
' FLICHTS 10.0 h
CRUSS TRACK - 200 - +/- 20 -
ALONG TRACK o= 25 - +/- 25 - -

e =

VELOCITY ACCURACY

AR (X,Y) 1 min (fps) 12.5 RMS# - 0.15 ### 5,0 RAS| - -
2 ain (fps) | 2.5 RMS» - 0.3 #»wn - - -
S min (fps) | 2.5 RMS#* - 0.4 #xn - - -

' 5 min (fps) [2.5 RMS# ~ 2.0 RMSH - -
LINEAR (2) (fps RMS) .0 = - 2.0 +#| 3.0 - -
JITTER (X,Y.2) (fps RMS) 0.002 » - 0.002 » - - -
LINEAR (N,E) (tps RMS) | 2.5 | - 2.5 *| - - -
JITTER (N,E) (fps RMS) 0.125 » - 0.125 » - - -
ANGULAR(P,Q,R) vdeg RMS) 0.043 » - 0.043 * - - -
JITTER (P,Q,R) (deg RMS) | 0.02 #| - 0.02 *| - - -

N ——

ACCELERATION ACCURACY

) -INEAR(X,Y, t/s/s RMS) | 0.064 * - 0.064 * -
@R TTER(Y,Y,2)  (ft/a/s RMS) | 0.1 | - 0.1 | -
EAR (LATERAL, LONGITUDINAL,
"~ *MAL) © (ft/3/s RMS)'| 2.0 - 2.0 *| - - -
| "JITTER (LATERAL, LONGITUDINAL,
. NORMAL) (ft/s/s RMS) | 0.1 o - 0.1 =| -
' ANGLLAR (deg/s/s) |10.0 e 10.0 - -
{ JITIER ANGULAR (deg/s/s) 0.5 - 0.5 ¢ - -
‘ STATIC ATTITUDE
{ROLL, " TiTCH, #ZIMUTH)
| DIGITAL (deg RMS) | 0.05 | 0.1 0.05 [0.1 0.1 | -
| ANALOG (leg ¥S) | 0.067 | 0.1 0.067 [0.1 0.1 | -
| ~auk BEADING (deg) | 0.1 mus} 0.5 RMS | 0.1 RMS]0.1 RMS| - |15/h
MAG BEADING vdag) | 0.2 RNS] 1.0 RMS | 0.2 RMS|0.2 RMS 15/h
JITTER (DIGITAL ,ANALOG,TRUE
AND MAG BEADINGS)  {deg RMS) { 0.018 - 0.018 - - -

— e}

. FOR PLIGBTS UP TO TVO HOURS

el 8 MIN GC ALIGN, TAXI TO NEV BEADING 7C DEGREES DELTA, & MIN GC ALIGN
%% ONE SIGHA VALUE

I N -

TABLE T - 9ERFORMANCE REQUII'EMENTS
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3.2.1.9 INU Functions. The INU shall provide the following functions:

a. Present position and Waypoint/Markpoint Insection. Provide for
manually inserting local geodetic latitude and longitvde (L/L), and alpha
numeric Universal Transverse Mercator (UTM) coordinates via the MUX ©®»~
Entry of destination coordinates into the TNU shalil be implemente .
follows:

(1) Destination zero shall automatically be loaded with the present
position when prec:nt pogition is entered during normal alignment whether
using L/L or UTM coordinates.

(2) Entry of L/L into a selected destination (Present Position or
Waypoint/Markpoint) ii the INU via the CDU shall set a3 memory bit interral
to the INU recording that Adestination as a L/L entered destination. The
same spheroid as that entered during the 1last UTM entry for that
destination shall be used. Once a destination has been recorded as a L/L
entered destination, the entry of UTM coordinates into that location will
cause the following to occur:

(a) 1f a UTM entry is made where only the spheroid number Iis
different from that transmitted by the INU for that destination, the INU
shall interpret this UTM entry as a change of sphercid only. Whereupon the
UTM coordinates will be updated to reflect that same location on the earth
in the sphercid just entered with the destination still recorded in the INU
as being L/L entered. '

(b) If, nowever, a UTM entry is made where either the grid zone,
100,009 meter ares, eastings or northings change from that transmitted by
the INU for that destination, the INU shall accept this UTM entry as a na»
entry and flag it internally as a UTM entcred destination. '

(3) Entry of a new UTM location into a destination in the INU whicn
ha: been previously recorded as a UTM entered destination shall be accepted
ani implemented in total even if the difference between the old and newly
encered UTM destination is only a change in the sphetoid number.
corresponding change will occur in the L/L output from the INU.
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3.2.1.9 a. (cont’d)

(4) Markpoints are notmally entervec either by vperator manual enity,
by depressing he MARK bLution on  the DU, or by leprassing the designate
switch. Using one ¢f the last twc methods listed, the value of present
position (PIOS. {s automatically iaserted into the next availeble markpoint
jocation. 1f the next markpoint locavior. is the seiwcted steerpcint, it !
not avallsble. in this case, th: value cf Pr3s is insarted (nto
markpoint location following the selected steerpoint. The folloving av-
examples of markpoint entries:

(a) Last markpoint A; current steerpoint C; pilot depresses
MARK; PP0S is insercted into markpoint B.

(b) tlast markpoint B; current steerpoint C: pilot depresses
MARK, vPOS is !nsertea into markpoint D since C is the stearpoint.

b. Align Sitatus. Frovide an align progress indication during aiignmen:
that signifies expected performance if the navigate mode is selected at an)
point in time. and an indication wvhen the alignment is sufficiently
accuriate to provide the specified performance.

c. Calibration. Calibration shall be required no more frequently than
60 days for svstems vhich have a CDU selectable "CAL" mode mechanized (see
paragraph 3.2.1.10 h.). Systems not mechanizing the selectable "CAL" mode
shall require :alibration no more frequently than 18 months.

d. Automitic Magnetic Variation Computation. The INU shall

automacically compute magnetic variation (MV) in all regions of the earth.
Above 72 North latitude or below 60 Scuth latitude, computed MV shall b2
hased nu longitude and 72 degrees North or 60 degrees South latitude. L1Y
from (his computation shall be added in the INU to true heading in the
computation of all magnetic heading outputs; hovever, if MV has been
manually entered, it shall be used in lieu of computed MV. The ability to
salect or deselect any manually entered MV shall be controlled by D01-(2
bit 12. The accuracy of the MV computation shali be +/- 0.2 degrees
assuming that reference data (similar to C-141 table, "GEQO MAG" with
cnefficients and partials, or equivalent) supplied by the government is
errorless.

e. Lelf-Test. Provide for 1inflight and on-the-ground self. test t»
monitour INU operation and provide an appropriate indication vhen the INU i
not operating properly in addition to transmitting a degraded mode
signal(s) to o.her equipment. Fault codes for the INU maifunctions shall
be stored in the non-volatile memory.

. Atcitude. Uetermine and maintain a continuous knowledge of the
vehicle attitude re.ative to local geodetic vertical, transmit roll, pitch
and platform azimuth (¥ axis displacsrent from INU boresight) to other
equipmer t, and serve as a back up attitude reference in the "ATT" mode.

g. Tune deading. Determine and maintain a continuous knowledge of the
vehicle longitudinal axis azimuth relative to true rorth, and transmit truve

heading to other equipment or accept true heading as manually inserted via
the ¢l during a BA”H alignment.
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3.2.1.9 (cont.d)

h. Acceleration. Determine and majntain a continuous knowledge of the
vehizle acceleration and transmit the three orthogonal accelerations in the
INU reference frame (X, Y, and coriolis/local g corrected 2Z) to other
equipment; the North, East and Vertical accelerations, and body
accelerations.

i. Velocity. Determine and maintain a continuous knovledge of the
vehicle velocities relative to the ground and transmit the three orthogonal
velocities in the INU reference frame (X, Y and coriolis/local g corrected
Z) and angula: rates (p, q and r) to other equipment.

J. Present Position. Continuously compute and make available for
display, vehicle present position =altitude and geographic latitude/
longitude coordinates. Latitude/longitude coordinates shall also be made
available 1in alpha-numeric UTM coordinates for transmission ton other
equipment.

k. Position Update. Correct present position while airborne by (1)
overflying a known position which has been inserted via the data bus or (2)
accepting present position signals via a correction vector. Vhen either
the "AUXILIARY" or "OVERFLY" update mode described in paragraph 3.2.1.10g
herein is selected, the difference between T U computed present position
“and the actual known position (hovever inserted) shall be computed as N/S
and E/V errors in nautical miles and tenths and transmitted via the data
bus for display at the CDU (note exception in paragraph 3.2.1.10 g.(3)(a)
for the unique CDU interface). When the "AIR ALIGN" update mode described
in paragraph 3.2.1.10g herein is selected, the present "pure inertiai”
position is replaced with the input sensor present position signals
contained in the correction vector.

1. Steering. Compute and make available as outputs course, course
deviation, range to destination, time to destination, ground track and
steering error for steering to any of 10 destinations and six Markpoint
locations. Vhen the INU is interfaced with the Unique CDU, three
Markpoints may be transmitted to the INU on the MUX bus under external
computer control, or three Markpoints may be established internal to the
INU in response to a CDU Mark command. When the INU is interfaced with a
Generalized CDU, three Markpoints may be transmitted to the INU on the MUX
bus under external computer control, or six Markpoints may be transmitted
to the INU from the CDU or established internal to the INU in regponse to a
CDU mark command or a Designate Discrete Mark Command when an overfly fix
(Function Select Code 00101) is not being commanded.

m. Back Up Bus Control. Serve as a back up controller for a maximum of
two serial data buses.

n. Back Up Attitude. Serve as a back up attitude reference.
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3.2.1.9 (cont’d)

0. Auto-mode Transition. Detection of motion that will cause INU
alignment degradation bevond the INU’s ability to provide performance IAW
Table 1 shall result in the INU automatically transitioning to an
appropriate in-flight mode, i.e. ATTITUDE or NAVIGATE. This event shall be
vrecordec in the INU Align Events history. Activation of this mode shall
not inhibit RER calculations provided that norral alignment criteria have
been otherwvise satisfied. This event shall not prevent the performance o:
EIA provided that the normal alignment criteria of paragraph 3.2.1.10 c¢.(2)
have been otherwvise satisfied.

p. Mode Status. A mode status indicatisu in the form of a mode word
shall be provided to the interfacing vear~n :,stem via the serial digital
lines indicating an INU controlled modr =tatus, including indication of
when a position and velocity update is ar:.iied.

q. Non-voiatile Memory Storage. .ie INU shall provide sufficient
non-volatile memory storage cmzpability to retain a history of
destination/markpoint coordinates, initialization coordinates and heading,
specified alignment and navigation events, results of self tests, and
record of navigation performance on previous flights to include, as a
minimum, INU standard MISC PARAMETER/READ functions coded 132,133,and 0 to
100 inclusive.

(1) Record of ALIGN Events. INU standard MISC PARAMETZR 62 shall
be wused to provide the record of ALIGN Events. The MISC PARAMETER/READ
output address vhere this record is stored shall be cleared and the current
ALIGN events record shall be stored at each ALIGN-TO-NAV or
ALIGN-TO-ATTITUDE transition. The folloving octally coded ALIGN events
shall be provided as one of the contractor unique MISC PARAMETER/READ
outputs:

000C01 BATH ALIGN

000010 SH ALIGN

000100 Auto-mode transition

001000 Early selection of NAV (degraded NAV)
010000 Align re-entry (for any reason)

100000 Present position not entered (degraded NAV)

(2) Racord of Time in the ALIGN Mode. INU standard MISC PARAMETER
63 shall he ugsed to provide time in ALIGN mode. The time shall be updated
at each ALIGN-70-NAV or ALIGN-TO-ATTITUDE transition and shall be formstted
as "XXXX.X" miutes.

(3) Racord of NAV Events. INU standard MISC PARAMETER 64 shall be
used to provide the record of NAV e¢vents. NAV shall be stored as they
occur and c¢loared at each ALIGN-TO-NAV or ALIGN-TO-ATTITUDE transition.
Thke tolloving iyctally coded NAV events shall be provided as one of the
contractor unijue MISC PARAMETER/READ outputs:

000101 OVERFLY update accepted

000010 AUXTLIARY update accepted
000100 AIR ALIEN update accepted
0917300 Cumulative CEP update accepted
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3.2.1.9 q. (cont’'d)

(4) Record of time in the NAV mode (includes the OVERFLY,
AUXILIARY and AIR ALIGN update modes). INU standard MISC PARAMETER 65
shall be used to provide the record of time in the NAV mode. The time
shall count up during NAV, freezing on the last value vhen svitched out of
NAV, resetting and counting up anev at each ALIGN-TO-NAV transition. It
shall be formatted as "XXXX.X" minutes.

(5) Mission RER. INU standard MISC PARAMATER/READ cnde 19 shall
be used to provide the wmission RER. This RER shall be automatically
computed by the INU and output for display upon receipt of a MISC
I "RAMETER/READ code 19.

(a) Mission RER shall be formatted as "RERX.X" except that
"RER NA"shall be output vhenever any of the folloving conditions exist:

(1) A BATH, SH, or degraded performance alignment
vas performed

(2) AIR ALIGN update has been accepted Ly the INU.
(3) Preieznt groundspeed exceeds 50 knots.
(4) The INU is in the AT"ITUDE mode.

(h) Mission RER shall be output'as "RER9.9" wvhenever the
actual value equals or exceeds 9.9 nmi/h.

(c) The wmission RER shall be computed by dividing
displacements distance by the elapsed time in the NAV acde. Displacement
distance ghall be computed by the converting the distance betveen the
selected Destination Vaypoint/Markpoint (DEST WP/MP) Latitude/Longitude
(Lat/Long) and the "PURE INERTIAL" Lat/Long to radial distance in nautical
miles. Note that manual or semi-sutomatic updates shall not inhibit
computation of mission RER, since "PURE INEBRTIAL" values are used.

(d) Vhen terminating a amission, the operator must identify
the terminal base location to the INU in order that the INU may compute a
valid mission RER. This is accomplished by insuring that the selected DEST
VP/MHP at the time MISC 19 is enterred, contains the coordinates of the
terainal base. However, selection of a different DEST VP/MP shall caused a
nev mission RER to be computed and output. The "PURE INERTIAL" and
terminal base position data used for computing the mission RER shall be
stored in MISC registers as followvs:

(1) MISC 22 Terminal base Lat
(2) MISC 23 Terminal base Long
(3) MISC 24 "PURE INERTIAL" Lat
(4) MISC 25 "PURE INERTIAL" Long
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3.2.1.9 q.(5) (cont.d)

(e) Upon INU shutdown, the last calculated mission RER, that is,
the value when MISC 19 was last entered, shall be stored in the INU
non-volatile memory for potential use in computing the cumulative CEP
history, and shall be available for output to the display during the next
ground alignment. During align, the value in MISC 19 shall never be
reconputed. Insertion of data into MISC 19, 22, 23, 24 and 25 via the MISC
PARAMETER INSERT function shall be inhibited. NISC locations 19, 22, 25,
24 and 25 shall be cleared on all Align-to-NAV transitions.

(f) If no mission RER is requested during a mission, or if "RER
NA" was output when MISC 19 wvas last selected, the Operational Flight
Program (OFP) will regard RER computation for that mission as invalid.

(g) Bach time MISC 19 1is selected, nev mission RER computations
shail take place, until MISC 20 (paragraph (6) belov) has been selected.
At that time the value in MISC 19 vill remain until the next Align-to-NAV
transition, or until cleared (Paragraph 3.2.1.9 q.(7) below).

(6) Cumulative CEP History. INU standard MISC PARAMETER READ Codes
20 and 21 shall be used to provide a recent history of navigation CEP
per fornance.

(a) Vhile in the NAV mode, entry of MISC 20 shall cause the
cumulative CEP to be updated with the 1last valid mission RER (MISC 19),
provided that the last mission RER is less than 2.5 nmi/h. The output
format for cymulative CEP shall be "X X.X”, vhere the first character shall
be the sample size N, vhich shall be less than or equal to 8, and the last
three characters shall be the cumulative CEP to the nearest tenth nmi/h.

(b) If the mission RER {MISC 19) wvas gres er than or equal to
2.5 nmi/h (Operator "Vrite-up" criteria for a single flight), the output of
MISC 20 shall be "SQUAVK’’ in lies of the cumulative CEP. In this case the
mission RER (HISC 19) shall freeze, but no calculation of cusulative CEP
wvill take place. This mission RER may be included in the cumulative CEP
during the folloving alignment by entering a MISC 20.

(c) If the mission RER (MISC 19) vas "RER NA’’, entry of MISC 20
vould result in the gsame values as the last valid cumulative CEP
calculation. That is, a nev calculation vill not be made. This applies to
both the ALIGN and NAV modes.

(d) Entry of MISC PARAMETER READ Code 27 at any time results in
the display of the Last Cumulative CEP computed us g MISC 20. This MISC

register is used for display only and does not cause any calculations to be
performed.

(e) Only one cumulative CEP calculation may be made during a

mission. In this case » mission is defined as a NAV run followeus by an
alignme: t.
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3.2.1.9 q.(6) (cont.d)

(f) The computation of the cummulative CEP shall be 1IAV
paragraph 6.2 contained herein. Reference on this subject is ASC( AIR STD
53/16, 24 Oct 1984.

(g) MISC registers 26 through 33 shall contain the last 8
mission RERs where the oldest RER is in MISC 26 and the most curcent is in
MISC 33. The cumulative CEP calculation shall include only the last 8
mission RERs. Therefore, wvhen MISC 26 through MIS” 33 are filled, nev
mission RERs into MTSC 33 will ‘dump” old mission RERs out of MISC 26.
These "bumped" values are no longer included in the CEP calculations, and
are no longer available for display. The format of MISC 26 through MISC 33
shall be the same as that of MISC 19. Insertion of data into MISC 26
through KISC 32, and into MISC 20 via the MISC PARAMETER INSERT function
shall be inhibited.

(h) Once NMISC 20 displays "SQUAVK" as a result of meeting the
operator "vrite-up" criteria for a single flight, the following tabulated
reject criteria, as a function of the number of missions included in the
cumulative CEP history (MISC 21), shell be used in determining vhether the
system has "failed" to meet specified navigation performance.

NO. MISSIONS REJECT IF CEP
1 >/= 2.6 nmi/h
2 >/= 2.1 nmi/h
3 >/= 1.9 nmi/h
4 >/= 1.8 nmi/h
5 >/= 1.7 nmai/h
6 >/= 1.7 nmi/h
7 >/= 1.7 nmi/h
8 >/= 1.6 nmi/h

(i) Bxample of RER/CEP operation: Suppose that at the end of a
flight the operator selects MISC 19 which equals "RER3.0" and then selects
MISC 20. A "SQUAVK" will appear in the MISC 20 location alerting the
operator to “vrite-up"” the systes. During the next alignment, maintenance
personnsel have the opportunity to include this last RER in the cumulative
CBP if desired. The decisicn is made by examining:

MISC 19 (RER 3.0)

MISC 21 (history of CEP)

MISC 22-25 (Terminal Base/"Pure Inertial” coordinates
to see if preoper terminal position vas used)

If it appears that this s truly a valid RER, then it is

included in the CUM CEP by entering a MISC 20. If it appears that this wvas

not a valid RER, then MISC 20 is not entered and this RER will not be
included.
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3.2.1.9 q. (cont.d)

(7) Clearing Cumulative CEP history. Insertion of the word "2ERQO"
into MISC 21 vhere "ZER" are ASCII alpha characters and "0" is an ASCII
zero will cause MISC 19 through MISC 33 to be cleared.

(8) Miscellaneoug output data format. The output format for MISC 19
through MISC 33 displays (107-30 through 107-32) shall be ASCII coded alpha
numeric characters spaced as followvs:

(a) MISC 19 .
MISC 20 and 21 X} | |X].]|X]
MISC 26-33 |IR{BIRIX] . | X
(b) MISC 19 RTR]
MISC 20 - |S1QlulAlviK]
(a) MISC 22 and 24 DID vhere D= degrees
MISC 23 and 25 D{D|D{M|M|T]| M= ainutes

Te 1/10 min

(9) Retention of DEST VP/MP information. The DEST VWP/MP table
existing at turn-off shall be recallable in its exact form upon subsequent
turn-on’s.

- (10) INU ON/OFF Cycles. The number of INU on/off cycles accumulated
since last INU repair shall be stored in MISC PARAMETER READ location 34.

r. Baro-Inertial ‘Altitude. The INU shall compute and output
baro-inertial altitude. This altitude shall be generated from internaily
derived inertial data and externally derived barome ric pressure altitude.
The baro-inertial altitude mechanization shall be optimized for vertical
velocity accuracy and quick response during all flight situations. Short
term inertial altitude shall be derived by d¢ible integration of vertical
acceleration. Long term baro-inertial altitude shall be damped by
barometric pressure altitude. Baro-inertial altitude shall become valid 90
seconds after receiving valid barometric pressure eltitude. The INU shall
set the Altitude Loop Bit in the INU Control Vord to logic "1" to signal
that the baro-inertial altitude fs invalid.

Hovever, the INU shall not indicate an INU failure under this condition
and shall continue to compute and output baro-inertial altitude. While in
the align modes, the Altitude Loop Bit shall be set imne’iately upon
detecting that valid barometric pressure altitude is not being received by
the INU. Vhile in the NAV mode, the Altitude Loop Bit shall be set upon
detecting that valid barometric pressure altjitude has not been received for
5 seconds. The Altitude Loop Bit shall be re-set to logic "O" upon
subsequent receipt of valid barometric pressure altitude and
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3.2.1.9 r. {Cont.d)

baro-inertial altitude becoming valid. During periods that the INU is not
receiving valid barometri: pressure altitude, the INU shall assume, for
computation purposes, that the barometric pressure altitude is equal to the
internally dJderived inertial altitude. Thus, the vertical channel of the
INU vill track the accelerometers during this period. Hovever, if this
period exceeds 5 minutes, the INU shall assume, for computation purposes,
that the barometric pressure altitude becomes fixed at the baro-inertial
altitude existing at the 5 minute point. Vithout respect to the time
period that has elapsed since last receiving valid barometric pressure
altitude, the INU shall provide valid baro-inertial altitude outputs within
90 seconds of receiving valid barometric pressure altitude.

S. Miscellaneous Parameters Insert/Read. The INU shall provide the
capability for storing/retrieving miscellaneous data via the miscellaneous
parameter read and miscellaneous parameter insert functions (Appendix VI,
Section I, FORMATS IX, X). This miscellaneous parameter storage shall
consist of INU standard miscellaneous parameter data (see 3.2.1.9q atove)
and contractor unique miscellaneous parameter data.

3.2.1.10 Selectable Modes. The INU shall be capable of operating in the
modes contained herein. These modes shall be selectabie from the CDU via
the serial data bus, except for the Standby (STBY) mode. Turn-on and
Attitude (ATT) modes are hard-wircd discrete inputs. These discretes take
priority over the serial data bus commands in all cases. Serial data bus
mode commands shall have a 1 Hz filter in the INU to prevent inadvertent
mode transitions which are possible with CDU rotary switches. During the
alignment modes, the INU shall provide signals to an outside source which
are adequate to determine the covariance matrix of the errors in the INU
output signals.

a. "Off Mode". All input powver shall be removed from nil INU circuits |

excapt for (1) input EMI filter loads, and (2) for simple circuits required
to respond to the pover-on command. The INU can only be turned off via the
serial data bus or by the absence of the INU “on" discrete.

b. "STANDBY" mode. Following turn-on, the system shall enter the
STANDBY mode. The INU shall not enter any mode until a valid function
select code is received. The STANDBY mode is otherwise not a selectable
mode. Vhile in STANDBY mode, all navigation data outputs shall be set to
zero, null or invalid as appropriate. All input messages may be received
and processed. The system shall respond to all mux bus data requests.

c. "GC" Alignment Mode. This is the primary alignment mode. In this
mode, present position shall be entered via the CDU, then a gyrocompass
alignment shall be performed in azimuth to determine the vehicle true
heading. During alignment, the INU shall compute, and make available f{or
display at the CDU an alignment status indication which is proportional te
navigation performance. The INU shall previde a signal for selection of a
flashing "NAV RDY" indication on the CDU when the set will provide
performance as specified in paragraph 3.2.1. Also, a signal shall be
provided to select a steady "NAV RDY" 1indication on the CDU not later thanm
the time specified in TABLE I so "NAV" can be entered (at the ojerator.s
option) to give a degraded performance rapid gyrocompass capability.
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3.2.%.10 ¢. (cont’d)

(1) Degraded Performance. Two types of degraded performance =GC"
alignments shall be available: early selection of the NAV mode prior to
the flashing NAV RDY indication, and full GC alignment to the previous
flight terminal position. When interfaced vith the unique CDU, entry of
present posi.ion 3hall terminate a degraded performance alignment and
initialize a {:11 operformance alignment which shall terminate with a
flashing NAV RDY indication. Failure of the operator to enter present
position shall result in a potentially degraded performance alignment which
shall terminate with a flashing NAV RDY indication. When interfaced with
the generalized CDU, insertion of precent position within two minutes of
start of align shall result in full GC performance eight minutes after
start of align. Should prese.t pnsition be entered after two minutes of
siart of align, th: alignment is restarted and full GC performance is
obtained eight minutes after insertion of present position. Failure of the
operator (o enter present position within the alloved time shall result in
a potentially degraded performance alignment to the "inertial display”
position stored from the previous flight, and the NAV RDY indi~ation sgnall
remain steady. Termination of this alignment mode shall be signaled to the
operaior via a bit in an INU Contvol Vord and time and status indications
transmitted via INU to CDU message, word 107-19.

(2) Enhanced Inter:upted Align (EIA). The INU shall incorporate an
Interrupted Align capahility to enhance the functional operation of ground
alignment. This capabil!ty shall allov the operator toc suspend nornz] GC
or SH Align operation, taxi the aircraft to a different position on the
ground, snd resume the susoended alignment without degradation of .nitial
performance. Transition lrom GC or SH Align to Interrupted Align shall be
accomplished by selection of NAV mode via the D01-01 Punction Select Code
(PSC) or by -auto-mode transition, consistent wvith paragraph 3.2.1.9 o.
Once in the EIA mode, normal alignment is resumed by simply selecting GC
Align via the DO01-01 FSC. Vhen EIA 1is sccomplished via auto-mode
transition, selection of the NAV mode, followed by the GC Allosn PSC, shall
be required to continue the alignment process. Transition to Interrupted
Align shall be alloved anytime after "Degraded NAV Ready" (106-01 bit 6 or
I01-01 bit 6) indication is provided. After the first two minutes of
initial alignment, Present Position entry during the alignment period shall
result in a new GC alignment being initiated. A ground speed in excess of
v knots shall disabled the Interrupted Align capability, and any
subsequent selection of GC Align from the NAV mode shall result in a
restart of GC Alignment.
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©3.2.1.10 c. (2) (cont’d)

In addition to its functional benefits, Interrupted Align shall provide
enhanced performance IAV Table I when the following conditions are met:

(a) The INU will complete a full performance GC Alignment.

(b) The vehicle shall be taxied in NAV mode to a nev heading at
least 70 degrees different from the heading used for the
initial GC Align. The taxi time shall not exceed 10 minutes.

(c) After the taxi maneuver, GC Align shall be continued for a
minimum of four minutes.

(d) The maximum vehicle constant acceleration from take-off
through the first five minutes of flight 1is 3.5 fps2.
The maximum vehicle acceleration for the first 10 seconds
of rake-off roll is 13.0 fps2. The mnaximum peak
acceleration after the first 10 seconds of take-off roll

through the first five minutes of flight is 7.0 fps2.

Since the full GC performance accuracy 1is available during the second
alignment, "NAV Ready” shall be true throughout the second alignment.

Note: The performance of the INU during Interrupted Align can provide
enhanced
INU periccmance, but the INU can only guanrantee performance IAW
Table I
: vhen conditions A-D {(Above) are followed.

10 min (max)

: 8 min : - taxi : 4 min ¢ —~ecioeo
: AEIEN_ : NaV ' ALIGN™ :  NAV
H H H . s

pover-up take-off

d. "SH" Alignment Mode. 1In this fast alignment mode, the INU shall
level to local vertical and align to the last stored heading. As a
prerequisite tor- a stored heading alignment, the vehicle is spotted and a
complete gyrocompass alignment is performed before the INU is siut dovn.
Shutdown must occur wvhile still in the gyrocompass alignment mode. The
vehicle is not mcved prior to the next alignment. A signal shall be
provided to the CDU to select a steady NAV RDY indication vhen the NAV mode
can be entered with dervaded performance. A signal shall also be provided
to the CDU to select a flashing NAV RDY indication wvhen the set will
previde performance as specified in paragraph 3.2.1. During the GC and SH
modes, the INU will define the quality of navigation performance to be
expected should alignment be terminated for entry into the NAV mode. Entry
of heading or present position while in this mode shall cause the INU to
rovert to a BATH alignment mode as defined below.
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3.2.1.10 (cont’d)

e. "BATH" Alignment Mode. The Best Available True Heading (BATH)
alignment mode is a sub-mode of the "SH" alignment mode. Vhen the
prerequisites for a "SH" alignment mode have been satisfied, insertion of
true or magnetic heading shall cause the INU to revert to the "BATH"
alignment mode. In this case, heading must be entered before present
position and not later than one minute subsequent to placing the INU in the
"SH" mode. Entry of present position may occur at any time subsequent to
entry of heading, but not later than two minutes after placing tle INU in
the "SH" mode. Vhen the prerequisites for a "SH"alignment mode huave not
been satisfied, selection «of the "SH" alignment mode shall result 'n the
INU initiating a "BATH" alignment to the heading and present position
stored from the previous flight. In this case, heading and/or present
position may be updated in any order and at any time during the alignment
mode, but not later than twvo minutes after placing the INU in the "SH"
mode. Initiation of the "BATH" alignment mode shall provide a quick
reaction, degraded performance, alignment for which no specified
performance can be guaranteed. Completion of a "BATH" alignment shall be
vithin the times specified ir TABLE I. When interfaced with the unique
COU, a signal shall be provided to the CDU a select a flashing "NAV RDY"
indicaticn vhen the INU has completed a "BATH’’ alignment. Vhen interfaced
vith the generalized CDU, a signal shall be provided to the CDU to select a
steady "NAV RDY" indication when the INU has completed a "BATH" alignment.

f. "NAV" Mode. This 1is the primary flight mode of operation and is
entered after a satisfactory alignment upon receipt of a bit in a function
svitch word. If satisfactory alignment conditions are not met, the INU
shall provide an appropriate output status indication. If the NAV mode is
selected from the CDU prior to the INU’s ability to support the NAV mode
vith MAG HDG GOOD, the INU vwill switch to the ATT mode and continue to
indicate MAG HDG BAD, without storing a fault in the fault table.

g. "UPDATE" Modes. In the update modes, the INU shall be capable of
accepting corrections for selected system quantities from external Ssources
via the data bus. This update capability will be availzble for the
quantities available in FO02, Section V. If commanded from an outside
source (via the data bus), the INU shall be able to apply these corrections
and provide an acknowledge signal to an outside source (via the data bus).
The acknowledge bit shall be set in the first computation cycls following
reception of the update command. The following three update modes shall be
available:

(1) "AIR ALIGN",. The INU, in conjunction with external sensor
information, via the FO0Z correction vector (generated by an external
computer), =shall be capable of performing an inflight alignment having had
no ground alignment, partial ground alignment or a complete gyro compass
alignment. This same mode shall provide the capability for performing
"ajided" navigation (i.e., automatic update).
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3.2.1.10 g. (cont’d)

(Z) "AUXILIARY". The INU shall be capable of accepting suitable
position update data from outside sources such as radar, TACAN, and GPS via
the data bus. Operator intervention via the CDU shall be required to either
accept or reject the update (i.e., semi-automatic update). Position fix
deltas computed between the input sensor present position location and the
present "inertial display" position shall be transmitted via the data bus to
the CDU for display. An operator accept decision shall cause these deltas to
be applied to the present "inertial display” position. Present "pure
inertial® position shall be transmitted to the CDU, as INU Miscellaneous Data,
upon receipt of an appropriate "MISC PARAMETER READ" request from the CDU.

(3) "OVERFLY". The INU shall be capable of being updated manually by
overflying a known position.

(a) Yhen interfaced with a "Unique CDU® the present "pure inertial”
position shall be updated to match the selected steerpoint upon initial
receipt of the designate discrete.

(b) Vhen interfaced with a "Generalized CDU", the following
mechanization shall be used: Subsequent to selection of the overfly function,
and upon receipt of either a digital update command from the CDU or a 28 VDC
designate update discrete, position fix deltas shall be computed between the
present "inertial display" position and a knowvn position stored in the
selected destination Waypoint/Markpoint location in the INU memory. These
update position fix deltas shall be transmitted via the data bus to the CDU
for display and operator accept/reject decision. Selection of alternate
Vaypoints/Markpoints (destinations), or insertion of nev position information
in the selected destination prior to receipt of the accept/reject command,
shall cause nev deltas to be computed relative to the redefined known position
and the nev deltas shall be transmitted to the CDU for display and operator
accept/reject decision. Upon receipt of an accept command from the CDU, the
deltas relative to the latest selected destination shall be applied to the
present "inertial display" position. WVhen the INU is interfaced with a
Generalized CDU, present "pure inertisl™ position shall not be updated using
this update mode. Present "pure inertial"™ position shall be transmitted to
the CDU, as INU Miscellaneo"s Data, upon receipt of an appropriate "MISC
FARAMETER -

READ" request from the CDU.

h. "CAL" Mode. A vehicle self-calibration mode shall provide for
automatic calibration of the azimuth component of gyro bias drift, in addition
to the gyro bias drift terms calibrated during the alignment mode. The "CAL"
mode shall rcquire no more than 90 minutes to complete, and shall include
provisions for updating the affected calibration constants stored in the INU.
Systems which do not require calibration more frequently than 18 wmonths are
not required to mechanize the "CAL" mode. If the "CAL" mode is not mechanized
in a system, the INU CDU response to a CDU commanded "CAL" mcde shall be
setting of an Iilegal Command bit in an appropriate serial digital word. The
"CAL" mode shall be initiated by a bit in a serial digital word and shall
require no external inputs other than vehicle present position for operation.
It shall operate in the ground alignment environment, without the need for any
Support Equipment (SE), and shall provide a status indication for output. No
manual insertion of calibration data shall be required by Organization or
Intermediate Level perscnnel, either after calibration or at any other time,
for proper operation of the system. Performance history (see 3.2.1.9q) shall
be automatically re-initialized at the completion of the "CAL" mode. Excess

time over ground alignment may be used to pr 'ide incremental calibration of
the platform.
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3.2.1.10 (Cont.d)

i. "ATT" Mode. The attitude mode 1is a back up mode mechanized as a
leveling mode entirely within the INU. It shall be capable of being
initiated either by the INU computer or by extaernal control. The attitude
mode shall be able to be initiated while the INU is moving or stationary
and thereafter shall provide a stable reference frame for generation of
roll, pitch end inertial heading angles. Upon selection, the INU will
reinitialize the Attitude, and not use the existing Attitude solution at
the time of transition.

J. "TEST" Mode. The TEST mode shall incorporate functional perfnrmance
tests, fault detection, and fault localization checks. It shall be
initisted by a bit in a serial word 1in conjunction with appropriate
function and/or data select codes, and shall proceed automatically with no
other requirements for external equipment or operator action. Entry into
the TEST mode shall only be slloved from the OFF/STANDBY and ORIENT modes.
If the TEST mode function select code is received after some cther mode has
been selected, the INU shall maintain the previous mode and shall not
initjate the TEST mode. If, while in the TEST mode,. a valid mode other
than TEST 1is selected, the INU shall immediately switch to the new mode.
Entry into the TEST mode shall not be allowed unless CADC True airspeed is
invalid or if True airspeed is valid and less thar 80 knots. ORIENT imode
shall be entered before the TEST mode for other than the default condition.
The combined capabilities of the "TEST" mods, the system Buili--In-Test
(BIT) and other operator observable conditions (e.g., results of in place
navigation runs) shall have a 95X confidence level in fault detection on
the vehicle, with the false alarm rate not to exceed 2¥. The TEST mode
shall be exercised with the INU stationary 1in the ground enviromment. It
shall not reguire removal of the INU from its mount in the vehicle. While
it 1is operating, the TEST mode shall provide system gytatus indications for
output.

k. "GRID" Mode. A grid steéring mode shall be implsmented to compute
grid heading from inertially derived true heading and a wmanually inserted
convergence factor. The grid mode shall be manually selected. If a
convergence factor is not entered by the operator, grid Leading shall be
computed using either a convergence factor of 1.0 or the INU computed
convergence factor. Entry into the GRID mode rhall be enunciated. INU MAG
heading outputs (digital and analog) shall be replaced by grid heading in
this mode and it shall be possible to readout both true and grid heading on
the CDU during grid operation. Reversion to the normal steering mode shall
be possible at any time without system degradation.

1. "CRIENT" Mode. This mode shall provide the capablity to mount the
INU in any valid orientation and/or to allow software boresighting. This
mode shall be selectable over the serial data bus only IAV 50.1.1.
Definition of this mode is contained 1in paragraph 50.5.5.2.1.
Initialization of orient/boresight shall he carried out upon every INU
turn-on. Entry into the ORIENT mode from other than the STANDBY mode shall
result in an illegal command.

3.2.1.11 Data Output. The INU shall output the signals specified in
Appendix II during the "NAV" and "GRID" modes when applicable. During the
"CAL" and "ALIGN" modes, the gy o and accelerometer parameters which are
updated shall be available in a serial digital data stream.
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3.2.1.12 Validity Output Discretes. The INU shall provide output

discretes that defire the validity of the analog output signals of roll,
pitch, and magnetic heading.

a. Attitude Good. The discrete that defines the validity of the roll
and pitch analog output signals shall be set true (28 VDC) in the align,
navigate, and attitude modes whenever the INU has an established vertical
to£1 deg of uncertainty. The discrete shall be set false (open circuit)
for any malfunction that would prevent the INU from maintaining a vertical
reference or cause invalid analog output roll and pitch signals. The
discrete shall not be affected by normal 400 Hz power interrupts which are
con=istent with MIL-STD-704A (50 ms as shown in limit 3, Figure ). The
discrete shall be fail-safe to the false state.

b. Magnetic Heading Good. The discrete that defines the validity of
the magnetic heading output signal shall be set true (28 VDC) in the align
and navigate modes vwhenever the INU has established heading within one
degree of uncertainty. The discrete shall be set false when magnetic
heading is invalid. However, flight north of latitude 72N or south of
latitude 60S shall not be the basis for setting this discrete false. The
discrete shall not be affected by 400 Hz pover interrupts vhizh are
consistent with MIL-STD-704A (50 ms as shown in limit 3, Pigure 3). The
discrete shall be fail safe to the false state.

" ¢. Magnetic Heading Bad. Tais discrete maintains the opposite state of
Magnetic Heading Good at all times. . ‘

3.2.1.13 Data Latency. Where specified latency shall be defined as the
time from rav accelerometer/attitude data sampling to that time vhen the
calculated data is available in the output Data Bus buffers. It shall not
include Data Bus transmission delay or the effects of asynchronous Data Bus
operation. Data Latency of all calculated data shall not exceed 1/refresh
rate under any circumstances. (e.g. for I06 maximum data latency for any
quantity shall be 1/50 Hz = 20 ms)

3.2.2 Physical Characteristics.

3.2.2.1 Size. The INU shall comply with the form factor dimensions and
tolerances as set forth in Appendix IV of this specification.

3.2.2.2 Electrical Interface. FIGURE 2 and FIGURE 2A establishes the
electrical interface Ffor the INU. They define the signals by pin
assignment.

3.2.2.3 Electrical Power. The INU shall operate with electric pover
having the characteristics specified by MIL-STD-704 for Category B
equipment. The INU shall receive 26 volts, 400 Hz single phase reference

power in accordance with FIGURE 2A and TABLE 1II. INU performance and

utilization of power shall be in accordance with MIL-STD-704 and the
following:
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e T ]
|3 BUFFERED ROLL SYNCHRO OUTPUT X
4 _BUFFERED ROLL SYNCHRO OUTPUT Y
12 BUFFERED PITCH SYNCHRO X
22 BUFFERED PITCH SYNCHRO OUTPUT Y
13 ] ¢ , __SHIELD/CHASSIS GROUND
28 |/ P‘ INS TURN-ON DISCRETE INPUT HIGH
s |\ INS TURN-ON DISCRETE INPUT LOW
s ] ATTITUDE MODE DISCRETE INPUT HIGH
s | O ATTITUDE GOOD DISCRETE QUTPUT
23 SPARE
71/ v P] NETWORK 2 DATA BUS 1/0 TRUE (CHANNEL A)
16 |« / ; NETWORK 2 DATA BUS 1/0 COMP, (CHANNEL A’
26 | 7\ P NETWORK 2 DATA BU3S 1/0 TRUE (CHANNEL &)
|/ NETWORK 2 DATA BUS I/O COMP. (CHANNEL @)
49 SPARE
[ DESIGNATE DISCRETE INPUT
50 MAGNETIC HEADING BAD DISCRETE OUTPUT
X [ BUS CONTROL DISCRETE INPUT HIQH
17 BUS CONTROL DISCRETE INPUT LOW
27 7 COURSE DEVIATION OUTPUT «
19 COURSE DEVIATION OUTPUT +
18 [ _COURSE DEVIATION OUTPUT -
30 P Y TO/FROM QUTPUT +
20 TO/FROM OUTPUT -
1 v ROLL CX (BUFFERED) OUTPUT X
2 Y ROLL CX (BUFFERED) OUTPUT Y
11 Y ROLL CX (GROUNDED) QUTPUT 2
10 T PITCH GX (BUFFERED) OUTPUT X
20 PITCH CX (BUFFERED) OUTPUT Y
21 Y PITCH CX (GROUNDED CUTPUT 2
31 T RELATIVE BEARING TO STEERPOINT CUTPUT X
41 RELATIVE BEARING TO STEERPQINT OQUTPUT Y
42 RELATIVE BEARING 7O STEERPOINT OUTPUT 2
32 T MAGNETIC HEADING QUTPUT X
33 MAGNETIC HEADING QUTPUT Y
43 | MAGNETIC HEADING OUTPUT 2
34 T Y SELECTED MAGNETIC COURSE INPUT X
44 Y SELECTED MAGNETIC COURSE INPUT Y
43 | SELECTED MAGNETIC COURSE INPUT 2
8 Y RANGE TO STEERPOINT QOUTPUT X~10°
0 | RANGE TO STEERPOINT OUTPUT Y-10°
18 Y RANGE TO STEERPOINT QUTPUT X-10'
24 RANGE TO STEERPOINT OUTPUT Y-~10'
2t RANGE TO STEERPOINT OUTPUT X-10?
as Y RANGE TO STEERPOINT OUTPUT Y-107?
14 RANGE TO STEERPOINT OUTPUT Z
47 | 77V P Y NETWORX 1 DATA BUS /O TRUE (CHANNEL A)
4 | NETWORK 1 DATA BUS /0 COMP. (CHANNEL A)
38 ;"-. - NETWORK 1 DATA BUS 10 TRUE (CHANNEL 8)
ar ¢y # NETWORX 1 DATA BUL VO COMP, {CHANNEL B)
40 Tﬁ SHIELD/CHASSIS GROUND

—— — ~ ~ ODUMFERED ROLL/PITCH I SYNCHROS GROUNDED TO CHA5SIS INTERNAL 10 iNS
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F‘.
2 P § 118V, 400 HZ. C PHASE HEATER POWER HIGH (AWG 20)
" ¥ 118V, 400 HZ. NEUTRAL (AWG 20)
20 P ¥ 116V, 400 HZ. 8 PHASE HEATER POWER MIGH (AWG 20) (RESERVED)
21 ¥ 115V, 400 HZ. NEUTRAL (AWG 20)(RLSERVED)
[ P ¥ 1156V, 400 HZ, C PHASE HEATER POWER HIGN (AWG 20)
0 Y 115V, 400 HZ, NEUTRAL (AWG 20)

31 | P 1 115V, 400 HZ, 8 PHASE HEATER POWER KIGH (AWG 20) (RESERVED)

4 f 115V, 400 HZ, NEUTRAL (AWG 20) (REBERVED)
3 P Y 118V, 400 HZ, A PHASE PRIMARY POWER HIGH (AWG 22)
12 | 118V, 400 HZ, NEUTRAL (AWG 22)
33 P Y 26V, 400 HZ, A PHASE HIGH (AWG 24)
43 26V, 400 HZ, A PHASE LOW (AWG 24)
5 P Y AIRCRAFT 28 VOC HIGH
3 AIRCRAFT 28 VOC LOW
27 CHASSIS GROUND (AWG 24)
25 ATTITUDE NULL SELECT
? MAGNETIC HEADING GOOD DISCRETE OUTPUY _

i s BATTERY INPUT + (FROM AIRCRAFT BATTERY or INS BATTERY P133- 1)
e [V BATTERY INPUT + (FROM AIRCRAFT BATTERY or INS BATTERY P133-2)
w ol BATTERY INPUT + (FROM AIRCRAFT BATTERY or INS BATTERY P133-3)
4 [ BATTERY INPUT - (FROM AIRCRAFT BATTERY or INS BATTERY P133-10)
0 |. ! BATTERY INPUT - (FROM AIRCRAFT BATTERY or INS BATTERY P133-11)
s1 [+ ) BATTERY INFUT - (FROM AIRCRAFT BATTERY or INS BATTERY P133-12)
28 Y BATTERY INPUT SHIELD/CHASSIS GROUND
30 SBATTERY CHARGER OUTPUT TO P133-4
47 115V, 400 HZ. C PHASE BATTERY HEATER POWER HIGH OUTPUT TO P133-6
48 115V, 400 HZ, NEUTRAL OUTPUT TO P133-8
LA R 5 VDC OUTPUT

s (v 5 VDC OUTPUT RETURN
13 N 29
L — 21 | MUX DATA READ SELECT OUTPUT
(I
T A 2°
26 |/ GROUND
3¢ [T} 2¢]
35 [T 2?
36 [, ¢ 27 | MUX TERMINAL ADDRESS ID CODE INPUT
a7 | 2!
as [/ 29 ]
26 177 2%
:: ‘T‘T' ]\ :: MUX DATA INPUT
s 7] 20
4 RESERVED FOR ALLOCATION
23 CHASSIS GROUND/SHIELD
:; } 1D RESISTOR
37 \
32 I
- 7 RESERVED FOR USAF ALLOCATION
46 )

L“‘"—— P-132 INS POWER CONNECTOR MB3733-06RA0S5

ELECTRICAL INTERFACE

Figure 2A
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3.2.2.) a. (cont’d)

a. The INU shall provide performance as specified herein vhen supplied
electric pover having the characteristics specified by MIL-STD-704 for the
normal, asbnormal and emergency modes of electric system oparation. The
app}i;;ble units for steady state and transient voltage and frequency are
as follovs:

(1) AC POVER

115/200 volts, 400 Hz (nominal)

Steady state voltage - 104 to 122 volts
(includes normal and emergency limits)

Steady state frequency - 360 to 440 Hz
(includes normal, abnormal and emergency limits)

Transient voltage - limits 1 and 4, Pigure 3, MIL-STD-704
(includes normal and abnormal limits)

Transient frequency - limits 1 and 4, Figure 5, MIL-STD-704
(includes normal and abnormal limits)

(2) DC PCUER
28 volts (normal)
Steady state volt ge - 16 to 30 volts
(includes normal, abnormal and emergency limits)
Transient voltage - limits 1 and 4, Pigure 9, MIL-STD-704
(includes normal and abnormal limits)

b. The INU shall not be damaged wvhen subjected to the steady state AC
abnormal limits of MIL-STD-704. The INU shall be capable of returning to
full performance operation subsequent to an abnormal pover transfer from an
emargency pover generator system to ‘the main pover system. The required
transfer conditions are described as follows:

(1) Coast down of the generator, to the point of transfer of the
bus, requires 0.5 to 1.0 seconds. During this period, frequency of the AC
voltage decreases linearly from 400 Hz to 275 Hz +/-25 Hz. The AC voltage
drops from 115 volts at 400 Hz to B5 volts at the point that transfer is
initiated. During transfer the voltage is zero for 0.002 to 0.005 seconds.

(2) The INU shall operate continuously wvhen supplied vith Phase A
prime pover only. Specified performance shall be maintrined for at least
five minutes in the absence of Plhiase B and Phase C heater pover.

c. Th2 INU shall not be damaged by the loss of one or more phases of
AC pover or by the total loss of pover at any input terwinal.

d. Battery Powver Supply. The INU shall be capable of operating from
battery pover during aircraft 4C0 Hz phase A prime pover interrupts.

(1) INU Requirement. The INU shall perform as specified herein vhen

interfacing vith a battery bus which has the following DC pover supply
characteristics.
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3.2.2.3 d. (cont.d)

(a) Pover. The battery bus voltage is a nominal 28 volts vith a
minimum and maximum value of 16 VDC and 30 VDC, respectively. If the
battery voltage exceeds 21.5 +/- 0.5 volts at the next turn-on, bit 10 of
102 vord 10 shall be reset.

(b) AC Ripple. The maximum allovable AC ripple voltage vs
frequency is shown in MIL-STD-704, Figure 7.

(¢) Line Transients. The line transients at the INU Battery
input terminals are in accordance with MIL-STD-704, Pigure 9, Curves 5 and
5.

(2) INU DC BUS Isolation. Electrical isolation (greater than 10
million OHMS) shall be provided betwveen the positive voltage ba*tery BUT
and the INU positive 28 VDC input terminals.

(3) DC Voltage Drop Out. If, during any mode of operation, the INU
has transferred to battery pover because of a 400 Hs phase A pnrime pover
failure, the INU shall amonitor the bus voltage. Battery test shall not
load the battery.

(a) Unique CDU Interface. If the INU is interfaced vith the
Unique CDU, it shall initiate an orderly shutdovn vhenever the battery
steady - state voltage drops belov 21.5 +/- 0.5 VDC or at the end of 10
seconds, vhichever occurs first, and bit 10 of message block 102 word 10 .
shall be set at :he next turn on.

(b) Generalized CDU Interface. The INU shall initiate an
orderly shutdown vhenever the battery steady state voltage drops belov 16.0
+/- 0.5 VDC.

(4) Battery Trickle Chsrge. Vhen operating, the INU shall deliver
at least 25 but not more than S0 milliamps rectified 400 Hz current to the
battery charging circuit (see FIGURE 2A).

(5) Battery Heater Requirements. The INU shall provide heater pover
at connector J-132, pins 47 and 48 (see FIGURE 2A). The maximsum heater
pover shall not exceed 241 watts.

e. The INU shall provide a 5 VDC output powver supply source for use by
external equipment. The intent of this source is to provide fail-safe
pover for the Orientation/Boresight external logic, and for strapping to
the Bus Control Discrete input for inhibiting the Bus Control Function of
the INU. This power source shall be regulated to +10X, current limited to
500 ma, and short circuit/polarity protected (see FIGURE 2A).

f. The INU AC power consumption shall not exceed that described in
TABLE II.
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Vehicle Powver Starting Running Pover Factor
115 v, 4«00 Hz, 1 Phase A INU 340 VA 280 VA (1)
Prime Pover

Phase B (RESERVED)
115 V, 400 Hz, 1 Phase C Heater 300 VA (2) 70 VA (1)

26 V, 400 Hz, 1 Phase (Supplied
through transformer from Prime
Pover Phase) 5 VA 5 VA (1)

Notes: () Reference MIL 3TD-704A, FIGURE 12.
(2) Includes 241 wvatts maximum thru-put for battery heatar
pover.

TABLE II - INU AC POVER COMNGUMPTION SUMMARY

g The INU DC pover consumption shall not exceed that described in TABLE
Ila. .

Running
Aircraft Signal Povet' (Note 1)
- Battery Pover : 240 vatts maximum (Note 2)‘

Note 1: Aircraft 28 VDC discrete signal pover is required during AC
povered operation, to provide ATTITUDE Good, Mag HDG Gooed,
and Mag HDG Bad.

Note 2: Battery pover is required only during loss of AC pover to
the IMU.

TABLE IIa - INU DC ‘OVEXR CONSUMPTION SUMMARY

h. Performanc: While Operating on Battery. WYhen the 115 Volts AC is not
present and the INU is operating steady state from the battery, the INU
shall provids navigation data cortinuously with accurscies specified in
Table I. Anaiog outputs as defined in Appendix II1 are unavailable.
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3.2.3 Reliability. The reliability of the Standard INU shall have a
mininum predicted ﬁ%BP of 2€00 hours IAV MIL-BDBK-217D analysis. The
prediction shall be conducted using an airborne inhabited transport
environment at 50 degrees Celsius plus internal rise temperature. Cooling
air shall be assumed to be at a flow rate of 1.5 rounds per minute at 38

degrees Celsius.

3.2.3.1 Reliability of Replacement and Spare SRU/Modules. The
reliability of Replacement U7modules and spare SRU/modules shall not
result in a degradation of the INU reliability.

3.2.4 Maintainability Program. The contractor shall develop and follov a
maintainability program n accordance with MIL-STD-470 and this
specification.

3.2.4.1 Design. The maintainability of the INU shall be a prime
consideration during equipment and installation design. The Built-In-Test
(BIT) functions, provisions for test points, packaging, and modular design
features shall be in accordance with MIL-STD-415 and this specification.
The INU, 1including BIT provisions, shall be designed to meet the
quantitative maintainability requirements of paragraph 3.2.4.2 herein.

3.2.4.1.1 Calibration Interval. The time betveen required calibration
shall be greater than 60 days if the "CAL" mode is wmechanized (see
paragraph 3.2.1.8g) or greater than 18 montha if the "CAL" mode is not
mechanized. If the "CAL" mode is not mechanized, the bit in the serial
vord that initializes the "CAL" mode shall cause an illegal command bit to
be set in the INU to CDU message.

3.2.4.1.2 Maintainability Definitions.

a. Equipment Repair Time (ERT). Either the summation of all corrective
maintenance task times after each task time has been multip.ied by its
individual task frequency, divided by the summation of the task
trequencies; or a statistically developed approximation of the above vhich
is satisfactory to the procuring activity.

b. Mmax. Time within vhich 90 percent of all corrective maintenance
tasks can be accomplished.

c¢. Line Replaceable Unit (LIVU). Any item vhose flight line removal and
replacement vith a like serviceable item is considered the optimum
corrective method for a specific higher indenture level item.

d. Shop Replaceable Unit (fRU). A subunit of an LRU which is normally
removed and replaced to effect cepair of the LRU.

e. Corrective Maintenance Task. The work performed as 2 result of a
failure, for the purpose of restoring an item to a specific condition. The
steps of a corrective maintenance task are: Fault iscolation, Fault
Correction, Adjustment/Calibration and Checkout. This includes the task of
connecting and utilizing Support Equipment (SE) (if requicred) but excludes
the tasks of positioning SE and obtaining spares resources.
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f. Fault Correction. That step of a corrective maintenance task during
vhich a failure is corrected by (1) repairing in place; (2) removing,
repairing, and replacing a failed item; or (3) removing and replacing vith
a like serviceable item.

g. Fault Isolation. That step of a corrective maintenance task during
vhich testing and analysis are performed on an item to locate a failure to
the level of repair action.

h. Physical Adjustment/Calibration. That step of a corrective
maintenance task during vhich manual adjustments or calibrations are made.

i. Checkout. That step of a corrective maintenance task during which
performance of an item is verified to be restored to the full specification
level.

J. Test Access Point. Any circuit access point vhich is specifically
designed into the SRU for functional input/output, and/or test coanection,
shall be considered a test access point (Examples - all connectors and test
jacks). In-circuit component tie points, eyelets, and shoulder pads are
not considered test access points.

3.2.4.2 Repair. Organizational maintenance on the INU will be limited to
the locetion, removal, and replacement of failed Line Replaceable Units
(LRUs). Intermediate shop maintenance will be limited to the location,
removal, and replacement of failed Shop Replaceable Units (SRUs).

a. The Equipment Repair Time (ERT) median at the Organizational Level
is specified to be 18 minutes with an Mmax « 30 minutes (assuming free
access to equipments as installed, i.e., the cockpit and any other
necessary access door or panels are opened or removed) and includes the
time to accomplish the following: .

(1) Location of a fault to an LRU.
(2) Removal and replacement (not including vehicle access time).
{3) Checkout of repair.

b. The Equipment Repair Time (ERT) median at the Intermediate Shop
Level 1is specified to be 48 minutes vith an Mmax ~ 1.5 hours and includes
the items to accomplish the followving:

(1) Verification of a fault in an LRU.

(2) Location of a fault to an SRU.

(3) Removal and replacement of an SRU(s).
(4) Calibration (vhen required) of the LRU.
(5) Checkout of the repair.

(6) Purge and fill.
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3.2.4.2.1 Organizational-Level Maintainability Requirements.

3.2.4.2.1.1 Equipment Handling. The equipment shall be designed and
constructed such that "on-vehicle" maintenance can be performed in
environments of humidity up to 100 percent relative, temperstures from
minus 65 degrees F (minus 54 degrees C) to plus 160 degrees F (plus 71
degrees C) and specified sand and dust by personnel wearing clothing, such
as hesvy gloves, required by <he particular environment. required
maintenance, such as testing, removal, replacement and hookup shall be
possible over this expected range of flight 1line environments with only
external cleaning or wiping allowed. The LRU shall be designed so that LRU
handling or protective equipment is not needed for installation or for
transport betveen the local maintenance and/or supply facility and the
vehicle. The LRU mounting provisions for vehicle installation shall permit
removal and replacement in five ninutes or less by no more than one man
using standard tools. Access and secure time shall not be included. The
LRU veight limits shall be in accordance with the requirements of paragraph
5.9.11.3 of MIL-STD-1472.

3.2.4.2.1.2 Adjustments. Except for calibrations allowed in paragraph
3.2.4.1.1, "on-vehicle" adjustments, alignments or calibrations shall not
be allowed for this equipment. If any adjustments, alignments or

calibrations are required at the intermediate level of maintenance, except
as specified in paragraph 3.2.4.1.1, these edjustments, alignments, or
calibrations shall not be accessible at the Organizational Level of
maintenance. The INU shall require r.o periodic mai-tenance.

3.2.4.2.1.3 Boresighting. Boresighting shall be in accordance with
Appendix V.

3.2.4.2.1.4 INU Mount. The INU mount shall provide for interchangeable
installation of INUs without adjustment to retain INU boresight. In
addition, boresight shall be retained through the environmentel extremes
specified in paragraph 3.2.5 and its subparagraphs.

3.2.4.2.1.5 INU Mount Bonding. The footprint of the INU mount shall be
conductive to provide a bonding resistance of less than 2.5 milliohms
betveen the INU mount and the host platform structure ground.

3.2.4.2.2 Intermediate-Level Maintainability Requirements.

3.2.4.2.2.1 Packaging. Elements within LRUs shall be packaged to group
functionally related elements within commen SRUs so as to minimize
interconnections between SRUs and simplify fault isolation to a single SRU.
All functional parts of the LRU shall be contained in separately removable,
plug-in SRUs, except for the following:

a. Elapsed Time Meter
b. Connectors
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¢. Interconnecting Viring
d. LRU Structure and Mounting Provisions
e. External Fault Indicators

3.2.4.2.2.2 Adjustments. SRUs shall be designed such that all replacement
SRUs, when installed in an LRU, shall be immediately operable at design
accuracy without requirements for continuity testing or functional
adjustment or calibration of the replacement SRU or the LRU, except as
approved in writing by the procuring activity. If such adjustments are
approved, they should be distinctly labeled and accessible with the SRU
instal.ed in its normal position and vithout disturbing any other SRU or
part.

3.2.,4.2.2.3 Reversibility Restrictions. The equipment design and
construction shall incorporate features such that it is mechanically and
electrically impossible tc install equipments incorrectly, and to attach
cables, tubes, electrical plugs, and any other such itams in an improper
manner. Mechanically keyed mating, different size connectors, etc., shall
be incorporated to eliminate all such possibilities. Shape of tubing
tie-dovn provisions, color codes, labeling, etc., shall not be used as
primary methcds of satisfying this requirement.

3.2.4,2.2.4 Accessibility.

a. The equipment shall be designed and constructed such that it shall
be possible to remove and replace any SRU vithout removing or other
assembly in the LRU unless othervise approved in writing by the procuring
activity. If removal of the LRU structure (i.e., covers) is required for
access, such removal shall not affect electrical or mechanical alignment of
the equipment nor shall the mechanical strength of the LRU be impaired to
the point that damage to the equipment, its assemblies, subassemblies, or
electrical harness vill occur during normal bench handling of the LRU.

b. All SRU, assembly, and subassembly installation hardvare and LRU
covers vhich are required to be removed for SRU assembly or subassembly
replacement shall employ captive-type hardvare to prevent loss during
normal field maintenance.

c. All LRU installation hardvare shall be captive to prevent loss
during vehicle maintenance.

d. The design and construction of the equipment shall provide ready
access to test points and adjustments for the replacement of items in the
shop.

3.2.4.3 Built-In-Test (BIT) Function. Suitable BIT features shall be
incorporated into the INU to provide both a failure detection function and
a failure location function. The BIT shall include the following:
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a. Self-Tests. That portion of BIT which operates continuously and
automatically in conjunction wita the normal item operation. Self-test is
usually the major technique for fault detection.

b. Operator-Initiated. Supplemental tests {nitiated by the system
operator or maintenance technician. Appendix VII provides detailed
requirements for the Operator Initiated Bit Mode.

c. The results of the above tests shall be available for display on the
CDU and appear on the NAV status word and the Acttitude Good Discreve.
Verification of repair shall be accomplished by these tests. In addition,
the INU shal) nrovide an external indication, luceted nesr the elapsed time
meter (visible on the INU as installed), that the LRU has falled seli-test.
The external indicator shall be resettable upon passing self-test or SE
test. :

3.2.4.3.1 Failure Detection Function. The failure detection function
shall provide an indIcatlon of equipment status. The failure detection
function shall energize an advisory or caution indicator when equipment
performance 's belov an acceptable level both while on the greund and in
flight. This indicator shall be on either the operator’s panel (CDU) or at
a remote location panel, or both, as the installation varrants. This
Built-In-Test feature shall not require any auxiliary test devices external
to the vehicle. The BIT circuitry shall automatically initiate a GO/NO-GO
test upon equipment turn on and at periodic intervals unless it cen be
demonstrated that only on-demand, manually activated test modes are
practical. Built-In-Test shall minimize interfsce with the hardvare
functions. : : :

3.2.4.3.1.1 Failure Detection Performance. The BIT capability to detect
failures shall be that shown In TABLE ITI vhere (YFD) is percent failures
detected and (XFFI) is percent false failure indications. In all cases
(*FD) figures are minimum values whereas (XFFI) are not-to-exceed values.

PERCENT FAILURES PERCENT FALSE FAILURE
DETECTED (XFD) INDICATIONS (XFFI)
95 (Selt-test only design goal = 99%) T (Self-test only)

(XFD) = # of operational failures detected by BIT x 100
¥ of total operational equipment Failures

(XFFI) = # of BIT failure indications not associated
wvith an actual failure x 100
¥ of operational failures detected by BIT

where: Failure is defined as any situation in which the unit
does not meet specification requirements during operation,
detected by any means.

— e — . - e me o e e - e )

TABLE III - BIT RE&UIREHENTS

3.2.4.3.2 Failure Location Function. The equipment shall incorporate
features wvhich “shall Tocate a malfunction for the performance of
Organizational and Intermediate Level maintenance.
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3.2.4.3.2.1 Organizational Level. The failure location function shall
locate a failure to a Line Replaceable Unit (LRU) both on the ground and in

the air vith no special test equipment. The built-in-failure 1location
function shall obviate the need for any auxiliary test devices for
maintenance at this level. The failure location function shall be

implemented such that a signal device(s) located on the LRU clearly
indicates vhen a malfunction has occurred wvithin. The device shall be such
that it will hold the last test result (GO/NO-GO) if pover is interrupted
or removed and be clearly visible to the maintenance technician vhen the
equipment is installed in the vehicle. If it is determined that operator
participation can enhance fault location, such manually conducted tests
(limited to keyboard entry, test swvitch positioning, checklist look-up,
display observation, etc.) shall be permitted. Regardless of operator
participation, the 18 minute requirement of paragraph 3.2.4.2 aspplies.

3.2.4.3.2.2 Internediate Level. The failure location function shall locate
a failure to a Shop Replaceable Unit (SRU) vithin an LRU. The failure
location function shall be implemented such that a signal device(y) located
external or internal to the LRU clearly indicates vhere a malfunction has
occurred. The device shall be such that it will hold the last test results
(GO/NG-GO) if power is interrupted or removed and be clearly visible to the
maintenance technician wvhen the LRU is either installed in the vehicle,
removed from the vehicle, or when an initial LRU maintenance action such as
removal of an inspection plate, cover, etc., occurs. The INU shall
incorporate external test connectors for the use of test equipment which
will further enhance fault location to the SRU level. Each SRU shall
contain sufficient test points in a test connector and normal interface
connector to allov for the utilization of automated test equipment.

3.2.4.3.2.3 Pailure Location Performance. The system capability to isolate
faults shall be that defined in the following paragraphs:

a. Organizational Level. The percent malfunctions isolatad to the
correct LRU vithout ambiguity, out of the total number of malfunctions,
shall not be less than 95X vhen located automatically, nor less than 98X
vhen the automatic fault 1location function 1is enhanced by operator
intervention (paragraph 3.2.4.2).

b. Internmediate Level, The faults shall be isolated to the correct
SRU(s) without ambiguity.

(1) The minimum acceptable requirements, vhen no external test
equipment is used, are as follows: '

(a) In at least 85X of the cases, the fault shall be isolated to
the correct SRU.

(b) In at least 90% of the cases, the fault shall be isolated to
the correct SRU and no more than one other SRU.
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(¢ In at least 97X of the cases, the fault shall be isolated to
the correct SKU and no more than two other SRU.s.

(2) Vhen external test equipment is used, the minimum acceptable
requirements are as follows:

(a) In at least 97X of the cases, the fault shall be isoilated to
tke correct SRU.

(b) In all cases, the fault shall be isolated to the correct SRU
and no more than two other SRUs.

3.2.5 Eavironmental Conditions. The INU shall deliver specified
performance under any and all probable combinations of environmental
conditions contained in MIL-E-5400, paragraph 3.2.24 and its subparagraphs
contained therein except as modified below.

3.2.5.1 Temperature. (Reference MIL-E-5400, paragraphs 1.2
and3.2.24.1Y The INU shall comply vith Class 2X environmental raquirements.
The temperature of the air surrounding the INU (operational and
nonoperational conditions) may vary at a rate as high as 1.7 degrees
Celsius per second within the applicable range. MIL-E-5400, Table I,
Column I for Class 2 equipment is modified to read "-40 to +71 degrees
Celsius and Columns IX and X are modified to read "-54 to +95 degrees
Celsius. : )

3.2.5.2 Altitude. (Reference MIL-E-5400, paragraph 3.2.24.2) The altitude
(pressure) range is modified to include a steady state operation from
75,000 feet (0.5058 psia) down to minus 1,500 feet (15.1 psia), with
intermittent operation from 75,000 feet (0.5058 psia) up to 80,000 feet
(0.398 psia) for up to tvo minutes. The pressure may vary at a rate as
high as 0.6 psia per second. Operation at surrounding pressures from
0.5058 to 0.398 psia shall be limited to two minutes per exposure.

3.2.5.3 Vibration. (Reference MIL-E-5400, paragraph 3.2.24.5) The INU
shall provide normal performance as specified herein vhile subjected to the
performance level of FIGURE 6, herein. Further, the INU shall survive,
vithout damage or deterioration, a one hour per axis exposure to the
endurance level of Figure 6 herein.

3.2.5.3.1 Gunfire Vibration. Gunfire vibration for all vehicle
installations shall be satisfied by the random vibration endurance level of
FIGURE 6.

3.2.5.4 Rain. The INU shall meet the performance requirements of this
specification with water dripping from the overhead structure or in rain as
may occur vhen the access panels are left open. Th: 45 degree drip-proof
requirements of MIL-STD-108 and Requirement 31 of MIL-STD-454 are
applicable.

3.2.5.5 Solar Radiation. INU equipment mounted in the cockpit shall meet
the performance requirements of this specification when subjected to solar
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radiation of an intensity and for the duration specified in MIL-STD-810,
Method 505.1, Procedure II.

3.2.5.6 Acoustic Noise. The INU shall meet the performance requirements of
this specification and not suffer damage or deterioration vhen exposed to
the acoustical environment specified in MIL-STD-810, Method 515.2,
Proced ire I, Category A.

3.2.5.7 Flight Environment. The INU shall meet performance requirements
vher subjected to the f[olloving flight environments (a, b, and ¢ may occur
in any conbination):

PARAMETER ACCELERATION RATE RANGE

a. Azimuth + 6 rad/s/s + 3 rad/s Unlimited

b. Pitch + 6 rad/s/: + 1 rad/s Unlimited

¢. Roll + 17.5 rad/3/s + 7 rad/s Unlimited

d. Velocity + 3,000 fps in all axes

e. Latitude Unlimited in Navigate Mode

f. Altitude ~1,500 ft (-457.2 m) to +75,000 £t (22,860 m)

steady-state, +75,000 ft (22,860 m) to +80,000 ft (24,384 m) intermittent
(2 min)

g. Altitude Rate Up to 150,000 f£t/min (45,720 m/min) h. Linear
Acceleration per paragraph 3.3.3.1. _

3.2.5.8 Fluids. Fuel temperature wvill be within the range of -54 to +93
degrees Celslus. Hydraulic fluid, lubricating oil, and coolant
temperatures vill be within the range of -54 to +125 degrees Celsius.
Drain holes may be provided to prevent entrapment of fluids. The INU shall
vithstand contact vith the followving f£fluids vithout damage or degradation
of performance: . .

a. WVater ‘
b. JP-4 and JP-5 Puels (MIL-T-5624); JP-8 Fuel (MIL-T-83133)
c¢. Hydraulic Fluid (MIL-H-5606 and MIL-H-83282)
d. Lubricating 011 (MIL-L-7808)
e. Coolants of the Fluorocarbon, silicon, silicate ester, and glyco
families
f. Anti-icing and Deicing - Defrosting Fluid (MIL-A-B243)

3.2.5.9 Shock. The INU shall survive, without damage or deteriocration, the
shock environments of handling, servicing, and transportation.

3.2.6 Trangportability. The INU shall not require any special means of
transportation. INU packing case(s) shall provide for safe, reliable, and
efficient transport of wunits during shipment, by standard commernially
available carriers.

3.3 Design and Construction. The INU shall be designed and constructed in
accordance with MIL-E-5400 only to the exient covered in paragraph 3.2.5,
herein, and its subparagraphs except as modified below.
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3.3.1 Useful Life. The INU shall have a useful life of not less than 15
years under any combination of operating and storage life, wvhen the
operational service life has rot been exceeded.

3.3.2 Operational Service Life. The INU shall have an operational
service life of not less than 10,000 hours under any natural combination ot
environmental conditions specified herein. Operational service life is
defined as the total operating time betveen the start of operation and wear
out. VYear out is defined as the point vhere overhaul or .epair cost
exceeds one-half of the replacement cost of the equipment.

3.3.2.1 Storage. The INU shall meet all requirements of this specification
vithout component or part replacement, adjustment, or maintenance after
being in storage for up to 18 months.

3.3.3 Design ioads. The INU shall be designed to meet the following
requirements. Load factors are referenced to aircraft coordinates.

3.3.3.1 Normal Operating Load Factors. The INU, vhen installed in the
vehicle, shall wmeet all performance requirements of this specification
during application of normal operating load factors betveen +12.0 g (down)
and -6.0 g (up) and +6.1 g (side) acceleration and load factors of 7.5 3
forvard and aft. Reference is to the 3 axes of the vehicle in all vehicle
attitudes. The INU shall not suffer damage, deterioration or permanent
deformation vhile subjected to the normal operating load factors.

3.3.3.2 Ultimate Load Pactors. The INU shall survive 1.5 times the normal

operating load factors of 3.3.3.1 wvithout failure (damage alloved) and
vithout hazard during "power on" operation.

3.3.4 Thermal Design. The INU shall be designed to be forced air cooled
vith alr supplied’gi_the venicle Bnvironmental Centrol System (ECS) at the
conditions and flovs described in subparagraphs 3.3.4.1 and 3.3.4.2. The
equipment shall require cooling air only vhen operating, but shall neot be
adversely sffected by receiving cooling air vhen not operating. The INU
shall use cold plates/heat ax( ..ngers so that none of the cooling air will
come into contact vith internal parts, circuitry or connectors. The INU
shall incorporate a temperature sensing device for thermal protection.
Automatic INU shut-off will occur vhen critical tempersture limits are
exceeded. BIT shall monitor the overtemp condition and shall ba xtored in
the computer memory. The INU mount will be configured such that vhen the
INU is removed from the vehicle, the air flov to the INU will be
utomatically shut-off at the mount.

SNU 84-1, AMDT 1, CHANGE NOTICE 1, 5 MAY 1987

-37-




3.3.4.1 Coolin§4§ir Conditions. The INU shall be capable of satisfactory
operation while belng supplied 3.6 1lb/min air at the minimum and naximum
abnormal temperature limits for durations up to 30 min. The equipment
shall sustain no permanent damage as a result of this exposure. The INU
shall meet the performance requirements of this specification vhen exposed
to the environmental conditions of paragraph 3.2.5 and vhen supplied with
cooling air having the folloving characteristics:

a. Supply Air Temperature.

(1) Minjimum for Preflight and ground maintenance: -51
degrees Celsius.

(2) Minimum for vehicle BCS (flight and ground): -18 degrees
Celsius (normal) and -54 degrees Celsius (abnormal).

(3) Maximum for Ground operation including start-up: +49
degrees Celsius.

(4) Maximum for inflight operation (all altitudes): +38 degrees
Celsius (normal) and +49 degrees Celsius (abnormal).

(5) Variation: During  normal operation, the supply air
temperature may vary at a rate as high as 1.7 degrees Celsius per second
vithin the above ranges. During start-up, the supply air temperature may
vary at rates of as high as 5.5 degrees Celsius per second. The start-up
variation on a cold day may occur over the range of -54 to +49 degrees
Celsius. The start-up variation on a hot day may occur over the range of
+49 to +100 degrees Celsius. The equipment shall sustain no damage as a
result of exposure to start-up transients.

b. Vater Content. Each pound of cooling air may contain up te 210
grains of vater, including up to 55 grains in the form of free vater.

c. Snnd and Dust. Bach pound of cooling air may contain up to 0.1
grams of dust, the particle size not exceeding 50 microns.

3.3.4.2 Cooling Air Flov. The INU shall delivar specified performanca vhen
exposed to the range of environmental conditions of paragraph 3.2.5 and
supplied wvith cooling air betveen 3.6 1lb/min and the minimum flowv . rate
curve showvn on FIGURE 3. All INU alignments shall be performed with
cooling air supplied betwveen the minimum and maximum flov rate curves of
PIGURE 3.

3.3.4.3 Resistance to Overcooling; The INU ghall meet the performance
requirements vhen recelving cooling air as specified in 3.3.4.2 herein.

For interchangeability within the vehicle, the pressure loss of the
delivered production units shall be as follows:

INU: 2 inches vater, nominal, plus or minus 10%X. (All measurements
shall be made at a flov rate of 1.2 lb/min, at an inlet temperature of +27
degrees Celsius, and at 14.7 psia).
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3.3.4.4 Pressurization. No equipment pressurization air will be supplied
from the vehicle environmental control system.

3.3.4.5 Cooling Air Connectors. Equipment mounted in supplier furnished
mounts: The alr Inlet port For each INU shall be iocated so as to be
compatible vith a suvitable located blind mating air plenum on the INU
mount. A separate, iutomatically actuated, shut-off device shall be
provided on the mount to prevent the direct flow of cooling air from the
mount blind mating plenum vhen the INU is removed from the mount. Flow
restriction devices shall not be used in supplier furnished mounts. The
shut-off device shall be an integral part of the mount. A single air inlet
connector per MS-33660 shall be provided on ths equipment mount for
connection to the vehicle source of cooling air. The size, orientation and
location of this connector shall be subject to approval by the procuring
activity. Suitable provisions shall be incorporated in the equipment mount
to route cooling air from this connector to the INU air inlet port(s).

3.3.5 Electromagnetic Interference (EMI). The INU system shall be designed
using design handbook AFSC DH 1-2 as a g"ide. The generation of and
susceptibility to electromagnetic interference shall be controlled in the
INU. The INU shall meet the design requirements of MIL-STD-461 as
specified and/or modified below. The specific requirements and
modifications of MIL-STD-461 are as follows: :

TEST MBETHOD

CEOl - This test shall be performed for data purposes only.

CE0O3 -~ Change frequency range to "0.10 MHz to 50 MHz". Data shall be
collected from 0.014 MHz to 0.10 MHz for information purposes.

RS02 - Tha procedures and limits of Method RSO2 (a) and (b) shall apply
except that voltage E of Part (b) shall be 400 volts across 5 ohms.

Cso0l, Cs02, CS06, REO2, RSO3, CEOA - Per MIL-STD-461.

Ta addition, the following EMC requirements shall apply:

a. Transient (Impulse) Susceptibility. No change in indications,
malfunction, or degradation of performance shall be indicated in the INU or
its loads vhen exposed to an electromagnetic impulse field generated by a
type MS25271 relay or an acceptable equivalent when vired for continuous
operation vith a svitch in series vith the positive side of the line from a
28 volt DC pover source. No suppression components (shielding, diodes,
etc.) shall be at.ached to the relay or its viring. The unshielded
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positive lead leaving the swvitch shall be laid over three sides of the test
sample and then connected to the relay. The unshielded return lead from
the relay shall be taped to and in parallel with input power leads, signal
leads, and interconnecting leads. The total length of each external viring
harness paralleled with the relay circuit shall not be less than 60 inches.
The 28 volts input shall be reversed and the transient repeated.

b. Magnetic Susceptibility. The INU shall operate vithout degradation
of performance when subjected to a magnetic field vhich has a mugnitude or
4 gauss at the equipment envelope and a gradient of 20 gauss per footr, or &
field which has a gradient of 2.5 gauss per foot and a calculated level of
1 gauss at the center of the sensitive item within the INU equipment.

continuous lov impedance path from the equipaent enc sure to its intended
mounting rack. In accordance vith paragraph 3.3.5.1 of MIL-B-3087, the
direct current resistance of this path shall be less than 2.5 milliohms.
Use of bonding straps, jumpers, or bonding clamps between the uquipmen*
enclosure and the mounting rack shall not be sllowved.

3.3.5.1 Bondln*. The INU equipment shall be de igned to provide a

3.3.6 Nameplates and Product Marking. All parts and assemblias shall be
marked In accordance with HIL-E-5400, paragraph 3.1.16. A nameplate
conforming to the requirements of MIL-STD-130 shall be permesnently attached
tc each unit.

3.3.7 Vorkmanship. Vorkmanship shall be in accordance vith MIL-STD-434,
Requirement 9.

3.3.8 Safety. The system safety criteria and requirements of MIL-STD-454,
Requirements 1 and 3, AFSC DH 1-6 and paragraphs 5.4 and 5.6 of MIL-STD-882
are applicable.

3.3.8.1 Safety Markings. Varnings/cautions and other markings shall be
applied as necessary to aid personnel in avoiding potential haszards.
Unless othervise specified, such markings shall be consistent vith
KIL-STD-1472 except that warnings shall be vhite on conspicuouvs red, and
cautions black on bright yellow with a black border.

3.3.9 Human Engineering. The design of the INU including design
specification manuals, and calibration procedures supporting this equipment
shall be in accordance with MIL-STD-1472 requirements.

3.3.10 Elapsed Time Meter. The INU shall include a 9999 hour, digital,
non-resettable, elapsed time meter conforming to MS17322 and MIL-M-7793.
The meter shall be located on the front of the INU and shall be easily
readable vithout removing the INU cover vhen mounted in the vehicle.
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3.3.11 Connectors. Connectors shall conform to Requiremeat 10 of
MIL-STD-454. Support Equipment (SE) connectors shall conform to MS-27505.
Pover and signal connectors shall conform to MIL-C-83733.

3...12 Parts, Materials and Processes. The parts, materials, and processes
shall be in accordance vith paragraph 3.1 of MIL-E-5400 and shall be
subject to the approval of the procuring activity prior to their use.

3.3.12.1 Microcircuits. Microcircuits shall conform to Requirement 64 of
MIL-STD-454, Class B devices. Nonstandard microcircuits shall be screened
to Method 5004.2, MIL--STD-883, Class B requirement as a minimum. Plastic
encapsulated microcircuits shall not be used.

3.3.12.2 Semiconductors. Semiconductors shall conform to Requirement 30 of
MIL-STD-45&, JANTX CLASS. Nonstandard semiconductors shall be screened to
equivalert JANT. requirements. Plastic encapsulated semiconductors shall
not be used.

3.3.12.3 Passive Devices. Passive devices shall be selected from the
Established RellabIIity (ER) specifications of MIL-STD-454.

3.3.12.4 NonStandard Parts. Nonstandard parts require procuring activity
approval prior to use. Nonstandard parts shall! be equal to or better than
the same type military standard part and vhere possible shall be
replaceable in the field by a military atandard part. Parts used in tests
must be in subsequent production, spares, etc.

3.3.13 Finishes and Colors. Equipment installed in the cockpit area shall
be Lusterless Black, Color No. 37038 in accordance vith FED-STD-595.
Finish of all other equipment shall be Lusterless Gray Coclor No. 36231, in
accordance vith FED-STD-595.

3.3.14 = Handles and Grasp Areas. Bach unit shall be designed for ease of

handling during 1iInstallation and wainterance. Handles shall not be

required. Grasp areas shall be in accordance vith Paragraph 5.9.11.5 of
MIL-STD-1472.

3.3.15 Environmental Protection. Using personnel shall be protected from
any adverse environmental conditions (e.g., temperature, shock, vibration
and lov pressure) in vhich the INU may be employed per paragraph 5.13 of
MIL-STD-1472.

3.3.15.1 Tuxicity. Personnel exposure to toxic air contaminants during INU
operation, malntenance and training shall not exceed the ceiling values of
ISHA Standard 1910.93.

3.3.15.2 High Volta e. Personnel exposure to high voltage during INU
operation, malntenance and trairing shall be IAV Requirement 1 of
MIL-STD-454.
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3.3.16 Hazard Protection. Hazards which may cause adveise explnsive, fire,
mechanical, or blological effects on personncl during INU operation, test,
maintenance and training shall be eliminated or controlled.

3.3.17 svitching Transients. Transients from switching wiihin the
equipment, vhether automatically or manually controllcd, shall be minimized
by good equipment design.

3.3.18 Overload Protection. In addition to the overload prctection
requirements of 3.2.20 of MIL-E-5400, the INU shall be protectec from chain
reaction failures, including those from external overloads (shorts) caused
by grounding of external wiring during installation, test, or other causes.
In so far as practical, no damage to the INU shall result from open
circuits or grounding of wiring external to the LRU.

3.3.19 Modular Design. The INU shall utilize modular space assignment and
plug-in subassem~lies to the greatest extent possible, consistent with

requirements of this specification. Modules shall be designed on a
functional block basis that permits simple functional checkout for location
of malfunction and to facilitate repair. Modules vhich cooperate to

achieve an identifiable subfunction shall be located together within a the
greatest possible extent. Potted or sealed modules vhich cause difficulty
in basic part replacement shall be used only vhen required.

3.3.20 Personnel and Training. The design of the INU shall be such that its
maintenance shall not require skills that exceed Level .5 as defined in AFM
39-1, Airman Classification Manual. ,

3.3.21 Protectior of Electrostatically Sensitive Parts, Assemblies and
Equipment. Where equipment design dictates the use of electrostatically
sensitive parts, protection shall be in accordance vith provisions of
DOD-STD-1686.

3.3.22 INU Resonunce. There shall be no INU resonance below 20 Hz and there
shall be no resunance Q level greater than 4 betveen 20 Hz and 30 Hz.

3.3.23 INU Computer Processing Design Requirements.

a. Programming Language. An Air Force approved Higher Order Language
(HOL) as described in MIL-STD-1589 (JOVIAL J73) is required to be used for
all real-time processing within the INU. If there is significant rationale
for using other than MIL-STD-1589, it shall be fully stated in a request
for deviation to the procuring activity. A trade-off analysis shall be
provided vhich fully justifies, in a quantitative vay, the rationale for
selection of a different Air Fo.:e approved HOL or any other non-approved
language. The rationale provided must {include 1life cycle cost,
supportability, technical risk, and schedule risk. A mixture of HOL and
assembly language is acceptable, but at least 90Y of the executable code
shall be generated from HOL source code. Deviation from use of an approved
Air Force HOL will require submission of a request and sufficient
Justification to support a waiver.
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b. Instruction Set. MIL-STD-1750 Sixteen Bit Computer Instruction Set
Architecture is the required instruction set for the INU. If a
non-MIL-STD-1750 instruction set 1is chosen, a trade-off analysis must be
provided vhich fully justifies to the procuring activity, in s quancitative
vay, the rationale for the instruction set chosen. The areas for which
rationale is to be provided must include life cycle cost, supportability,
technical risk, and schedule risk. Deviation from the use of MIL-STD-1750
shall require submission of a request and sufficient justification to
support a valiver.
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4.0 QUALITY ASSURANCE PROVISIONS.

4.1 General. The INU shall be subjected to verification in accordance
vith the requirements of this section to demonstrate compliance vith this
specification. The provisions of MIL-STD-810 as specified herein and the
1 aquirements of this section shall apply. When the tvo documents are in
conflict, this specification shall govern. A record shall be made of all
data necessary to determine compliance with performance requirements. A
cross reference of requirements to verification method is provided in TABLE
Iv. Compliance wvith the requirements of Section 3.0 shall be verified by
inspection, analysis, demonstration, test, or a combination thereof as
defined below:

a. Ingspection. Inspection is defined as a visual verification that the
equipment as manufactured conforms to the docuncntation to which it wvas
designed.

b. Analysis. Analysis is defined as the verification that a specified
requirement has been mat through the technical evaluation of equations,
charts, reduced data and/or representative data.

c. Demonstration. Demonstration is defined as a non-instrumented test
vhere success 1is determined by observation alone. Included in this
category sre tests that raquire simple quantitative measuraments such as
dimensions, time to perform tasks, etc.

d. Test. Test is defined as the verification that a specified
requirement is met by a thorough exercising of the applicable element under
appropriste conditions in accordance vith test procedures.

4.1.1 Responsibility for Tests. All inspections, analyses, demonstrations
and tests vill be performed at the faciiities specified in the contract
statement of work.

4.1.2 Test Samples. The quantity and schedule for delivery of all test
samples submitted for inspection and/or test will be spacified in the
contract statement of work.

4.1.3 Standard Conditions. The following conditions shall be used to
establish normal functional performance characteristics:

a. Ambient Room Temperature 23 +10 degrees Celsiua
b. Surrounding Air Pressure Prevailing lab conditions
c¢. Relative Humidity Room ambient up to 90X
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d. Input Pover AC: 115 +3, -7 volts, 400 +/- 20 Hz,
26 +2 volts, -6 volts, :
400 HZ, in phase vith aircraft
primary pover

DC: 28 +0.5 volts, -4.0 volts

e. Cooling Air Temperature Per FIGURE 3
Cooling Air Humidity Up to 95X relative
Cooling Air Flow Per FIGURE 3, Cooling Air Flow

4.1.4 Test Apparatus Accuracy. All test equipment shall comply vith the
requirements oE NIL-STD-810, paragraph 3.1.3.

4.1.5 Pailure Criteria. A failure is defined to be a complete malfunction
or a reduction In the performance of the INU bslov the requirements of this
specification vhich vas corrected by repair, replacement, or calibration of
any part of the INU. A failure must be disregarded 1f it can be
convincingly proven that it was caused by abnormal external events or human
errors in operating and handling equipment. The folloving criteria shall
constitute a failure: . _

a. The failure symptoms must be repeatable.

b. Por systems vhich have mechanized the selectable "CAL" mode,
unscheduled calibrations, unscheduled maintenance and/or unscheduled
reprogcamming are failures if they occur wvithin 60 days of the previous
calibration. For systems which have not mnmechanized the "CAL" mode,
unscheduled calibrations, unscheduled maintenance and/or unscheduled
reprogramming are failures if they occur within 18 months.

c. Monitored functional parameters that deviate beyond acceptable

spccificltipn limits shall constitute a failure.
d. Failures can be catastrophic or structural in nature.

e«. Deterioration, corrosion, or change in tolerance limits of any
internal or external parts vhich prevent the test item from mecting
operational service or maintenance requirements constitute failures.

4.1.6 Test Sample Refurbishment. The test samples vhich have been
subjected to testing and exhibit deterioration shall not bLe delivered on
contract until they have been refurbished. The wvear items to be replaced
shall be determined by agreement betwveen the contractor and the procuring
activity. Test samples vhich have been subjected to safety of flight crash
loads shall not be delivered on contract.
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4.1.7 Functional Tests. Functional tests are required during acceptance,
product verification, and pre/post-qualification tests. The folloving
criteria shall apply to the attitude and navigation accuracy parts of these
tests:

a. Attitude Test. The attitude test shall start wvith the INU
stabilizes at room temperature vith all pover off. The INU will be turned
on and alloved to complete a full alignment before entering the navigation
mode. Polloving the alignment sequence, the INU case will be incremently
positioned in azimuth, pitch, roll and compound pitch and roll. The INU
output data will be alloved no more than 5 seconds stabilization time
before a comparison of case position to output data position in all three
axes is recorded. A failure is defined as any difference in aziauth,
pitch, or roll by more than 0.125 degree betveen case orientation and
output data orientation.

b. Navigation Test. The navigation test shall consist of tvo in place
navigation runs at tvo different headings. Each navigation run shall start
vith the INU stabilizes at room temperature vith all pover off. The INU
vill be turned on and alloved to complete a full alignment before entering
the navigation mode. Radial position aerror shall not exceed 0.5 nmi during
the first 15 minutes of navigation and shali not exceed 2.0 nmi/h during
the remainder of the test. The velocity error in either horizontal axis
shall not exceed the following limits: 0.25 fps at the instant the
navigation mode is entered, 8.0 fps peak to pesk oscillation, and 2.5 fps
RMS for the first two hours of the test based on velocity data recorded at
five minute intervals.

(1) The first run of the navigation tests shall consist of a
stationary run of at least 90 minutes after entry into the navigation mode.

The test vill be performed at a case heading of North.

(2) The second nivization run shall consist of a stationat9 run of
at laast 90 minutes after alignment. This run shall be accomplished at an
East case axis heading.

4.1.8 Perfcrmance Checks. The procedures, test parameters, etc., required
to accomplish performance checks shall be submitted to the procuring
activity for reviev and approval prior to commencing any tests.

4.2 Tast Classification. Inspection and testing of the INU will be
classified as follovs:

a. BExamination of Product - paragraph 4.2.1

b. Operational Flight Program Demonstration - paragraph 4.2.2
c. Acceptance Test - puragraph 4.2.3

d. Qualification Test - paragraph 4.2.4

e. Combined Environments Test - paragraph 4.2.5

f. Production Verification Test - paragraph 4.2.6

g. Maintainability Demonstration - paragraph 4.2.7
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4.2.1 Examination ot Product. Bach test {tew submitted shall be given s
thorough visual and mechanical Inspection to determine that the quality of
material, vorkmenship and design is in compliance vith the requirements of
this specification.

4.2.2 Operational Flight Program (OFP) Demonstration. The procedures
required to demonstrate that the OFP, vhen resident In the INU hardvare,
complies wvith the functional and performance requirements of this
specification shall be submitted to the procuring activity for reviev and
epproval prior to commencing the formal OFP demonstration. Realism in
simulating operational conditions shall be a prime consideration in
structuring demonstration procedures. The OFP shall be verified as in
compliance wvith the functional and performance requirements of this
specification vhen formal OFP demonstration has been completed with no out
of specification conditions being recorded.

4.2.3 Acceptance Test. Each deliverable item shall be subjecied to the
following acceptance tests.

4.2.3.1 Examination of Product. Bach deliverable item shall be examined to
determine conformance with the applicable draving and all requirements of
this specification fox which there is not a specific test. In addition, the
requirements of paragraph 4.2.1 of this specification shall apply.

4.2.3.2 PFunctional Tests. The functional characteristics of the equipment
shal) be measured in accordance with the acceptance test procedures and the
data recorded. Any equipment found out of tolerance shall be rejected.
The acceptance test procedures shall be submitted to and approved by the
procuring activity prior to use in formal testing.
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4.2.3.3 Rejection and Retest. Equipment which has failed to meet the .

acceptance tests of this specification shall be rejected. Final acceptance
of rejected equipment shall not be made until it is determined that the
item meets all acceptance test requirements. The equipment may be revorked
or have parts replaced to correct the cause of rejection. Full particulars
concerning the rejection and action to correct the fault shall be subnitted
vith the equipment.

4.2.3.4 Test Conditions. Unless othervise specified, all acceptance tests
shall be conducted under the standard conditions of paragraph 4.1.3.

4.2.4 Qualification Tests. This test series shall he used to certify that
the INU complies with the roquirements of this specification. The
location(s) vhere testing will be conducted and the required surveillance
of tests shall be as stated in the contract.

a. Test Samples. The test samples shall consist of models
representative of production equipment. The quantity to be subjected to
qualification testing shall be specified in the contract.

b. Certification. Certification of the satisfactory completion of
qualification tests shall be submitted to the government as required by the
contract.

c. Test Sequence. The folloving sequence of tests shall be used to
accomplish the qualification test series:

(1) Prequalification Acceptance Test, see para 4.2.4.1
(2) Environmental Tests, ste paragraph 4.2.4.2

(3) Electromagnetic Interferencea Tests, see para 4.2.4.3
(4) Electrical Pover Test, see parsgraph 4.2.4.4

(3) Post-Qualification Functional Test, see para 4.2.4.5

4.2.4.1 Prequalification Acceptance Test. A complete acceptance test in
accordance vIth paragraph 4.2.3 shall be parformed on each test item prior
to the start of the environmental, EMI, etc. tests in this series.

4.2.4.2 Environmental Tests. Environmental tests shall be in accordance
vith MIL-STD-8I0 except as modified herein. The equipment shall be
subjected to perfermance checks (paragraph 4.1.8) before, during (unless
Jthervise specified), and after each environmental test to determine
satisfactory operation. The equipment under test shall sustain neither
physical damage nor performance degradation either during or as a result of
exposure to these tests. If Combined Environments Testing (CET) is
performed as specified in paragraph 4.2.5 of this specification, then
paragraph 4.2.4.2.1 through paragraph 4.2.4.2.3 may be optional ({f
contractually specified. Othervise, the following testing shall be
accomplished. Tests indicated vith an asterisk shall be performed on the
equipment prior to the first flight in #ny vehicle (Safety of Flight).
Safety of Flight (SOF) tests required are as described in paragraphs
4.2.4.2.1, 4.2.4.2.3, 4.2.4.2.10, 4.2.4.2.12, and 4.2.4.2.14.
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4.2.4.2.1 Temperature and Altictude (SOF). Test in accordance with
MIL-STD-810, Metho .1, Procedure tegory 6) for the temperature and
altitude requirements of paragraph 3.2.5.1 and 3.2.5.2 herein.

4.2.4.2.2 Humidity Test, Test in accordance with MIL-STD-810, Hethod
507.1, Procedure I.

4.2.4.2.3 Random Vibration (SOF). Test in accordance with MIL-STD-810,
Method 514.Z For the performance and endurance level: as specified in
FIGURE 6 herain. The INU shall be subjected to one half-hour of
performance test, folloved by one hour of endurance test, completed by one
half-hour of performance test in each of its three orthogonal axes. During
the performance test the INU shall demonstrate requirements of paragraph
3.2.1. Hovever, ducring the endurance test, the INU shall be in the NAV
mode, and system performance shall be checked by functional

testing upon completion of the test. Vhile the functional tests are being
performed, the INU shall be mounted with respect to its vehicle installed
axes and shall not be subjected to vibration. SOP? tests shall be a fifteen
minute performance test in each axis.

4.2.4.2.4 Cooling Air. The purpose of these tests is to ensure the INU
meets the performance requirements vhen designed to be forced air cooled
and supplied with cooling air over the specified design range.

a. Alr Plov and Pressure Loss. The system will be operated in the
maxiwum heat dissipating mode. The cooling air temperature and flov rate
shall be adjusted to the specified conditions. The total air pressure loss
through the INU shall be compared to the specified-maximum allovable loss.

b. Overcooling. The INU shall be stabilizes at -40 +2 degrees Celsius
at ambient pressure. The cooling air shall ba adjusted to -18 degrees
Celsius at three times the minimum specified flov rate. The INU shall be
turned on, aligned and operated in the NAV mode for 84 minutes. No
degradation of performance shall be allowed. The test shall be repeated
vith operation in the NAV mode for 30 minutes, but vith cooling air
temperature of -51 degrees Celsius, for vhich degraded performance is
alloved.

c. Undercooling. The INU shall be stabilizes at +71 +2 degrees Celsius
at ambient pressure. The cooling air shall be adjusted to +38 degrees
Celsius at the minimum specified flow rate. The INU shall be turned on,
aligned and operated in the NAV mode for B84 minutes. No degradation of
performance shall be allowed. The test shall be repeated with operation in
the NAV moce for 30 minutes, but with cooling air at +49 degrees Celsius,
for wvhich degraded performance is alloved.

4.2.4,2.5 Rain. Test in accordance with HIL-STDJBIO, Method 506.1,
Procedure II.

4.2.4.2.6 Sand and Dust. Test in accordance with MIL-STD-810, Method
510.1, Procedure 1.
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4.2.4.2.7 Fungus. Venaor certification shall be accepted for vell
established materlals. Hovever, the government reserves the right to test
the INU IAV fungus test Method 508.1 of MIL-STD-810, Procedure I.

4.2.4.2.8 Salt Fog. Test in accordance vith MIL-STD-810, Method 509.1,
Procedure I.

4.2.4.2.9 Solar Radiation. Test in accordance with MIL-STD-810, Method
505.1, Procedure I1 (for INUs mounted in the cockpit only).

4.2.4.2.10 _ Explosive Atmosphere {SOF). Explosion proof all INU equipment
vhich is not hermetically sealed or which is not enclosed in pressurized or
sealed containers shall be conducted to accordance with MIL-STD-810, Method
511.1, Procedure I, modified to include 75,000 feet simulated altitude in
paragraph 3.1.2 of Procedure I.

4.2.4.2.11 Linear Acceleration - Limit Load. The purpose of this test is to
verify satisfactory performance after the application of limit loads.

a. The test shall be performed with an INU mounted on a
centrifuge.

b. The INU shall be prepared in accordance with appropriate
pretest performance requirements, gyrocompass aligned, and placed in the
NAV mode for ten minutes of static navigation.

c. The INU shall be maintained in the NAV mode during
acceleration and for 84 minutes after each acceleration. Record INU
horizontal position and velocity once per minute for each test.

d. Vith the case oriented so that lateral loading is placed on
the case by the centrifuge when it rotates, impose a steadily increasing
acceleration on the INU peaking at 2 g.s. Tdtal test time is limited to
five minutes and the angular rate shall not exceed 3 radians per second
during test. Rotate the case 180 degrees about a vertical axi , then
impose a steadily increasing acceleration on the INU peaking at 2 g.s.
Time and angular rate limitations are as above.

e. Orient the case to simulate a vehicle in vertical flight
that is experiencing negative g.s. Impose a steadily increasing g-loed on
the case peaking at 6 g.s. Total time is limited to 7 minutes and the
angular rate shall not exceed 7 radians per second.

f. Orient the case as shown in FIGURE 4 to simulate a vehicle
experiencing a 13 g normal acceleration with a simultaneous 4 g
deceleration (forward load). Impose a steadily increasing centrifugal load
peaking at 13.56 g.s so that down and forvard loads are 13 g.s and 4 g.s
respectively. Total test time is limited to 10 minutes and the
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centrifuge angular rate shall nct exceed 7.51 rad/s (equivalent to 7 rad/s
about the roll axis end 2.73 -ad/s ebout the ydw axis). Rotate the case
180 degrees with respect to the case vertical sxis, then impose a steadily
increasing centrifugal load peakisny at i13.56 g°s. Time and angular
limitations are as above.

g A time history of horizontal position and velocity errors indicated
by the INU during each test shall be plotted. Thes~ results shall be
compared with the specified position snd velocity accuricy requirements.

h.2.4.2.12® Sinusoidal Vibration (SOF). Test 1in accordance with
MIL-STD-810, Method 514.2, Procedure I, Figure 514.2-3 Lavel M.

FREE BODY EQUATIONS

Deceleration = @ontrltuao Long Cos 68.7°- 8in s8.7°
Normal Acceleration = @ommuoo Loag 3in 68.7"+ Cos 68.7°

L

. : , Deceleration = 4 g's
Norme! Acceleration « 13 g’s '

Centrifuge Arm

Centrituge Load = 13.8” g's
Cese

L2727 27777 727 77022707777 707 777777777 7777777 77777777777

4 g Deceleration Acting with 13 g’s Normal Acceleration

b ove LA X ¥ F F ¥ W  F X & R J -n_—-_-n-—-a-—d

FIGURE 4 -~ LINEAR ACCELERATION TEST SET-UP
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4.2.4.2.13 Acoustic Noise. Test in accordance with MIL-STD-810, Method
515.2, Procedure I, Category A.

4.2.4.2.14*% Shock (SOF). Test in accordance with MIL-STD-810, Method
516.2, Procedures I, II, III, and V.

4.2.4.2.15 Gunfire Vibration. Testing of this requirement vill have been
accomplished previously under paragraph 4.2.4.2.3 test guidelines.

4.2.4.2.16 Toxicity. Materials in the equipment vhich appear in Tables
G-1, G-2, and G-3 oi OSHA Standard 1910.93 will be identified. Designs
containing such materials are limited to the ceiling values on eight-hour
time wveighted averages given in the above tables. Tests vill be conducted
t0 determine material concentrations vhenever analyses are inconclusive,

4.2.4.3 BRlectromagnetic Interface §BHI: Tests. Compliance vith the
applicable requirements of MIL-STD- specified 1in paragraph 3.3.5 shall
be demonstrated by testing of the INU in accordance wvith KIL-STD-462, test
methods CEOl, CEO03, CEO4, CSOl, CS02, CS06, REO2, RS02 and RSO3.
Compliance vith Transient (Impulse) Susceptibility, Magnetic
Svsceptibility, and bonding requirements of paragraph 3.3.5 shall be
demongtrated by testing the INU in accordance with plans/procedures
approved by the procuring activity.

4.2.4.3.1 Test Cable Shield Terminations. FPor purposes of EMI testing, the
shields on wviring of the test set signal connector (simulating vehicle
cabling to the INU) shall be bonded to the INU mount by means of a ground
strap with a length-to-vidth ratio of less than five to one, and a direct
current resistance of less than 2.5 milliohas.

"4.2.4.3.2. Test 28 VDC Grounding. For purposes of EMI testing, 28 VDC

return pover l!lnes, pins 40, and 51 shall t. bonded to the test ground
plane.

4.2.4.4 Blectrical Pover Test. The system shall be prepared in accordance
vith the performance of test requirements (MIL-STD-810, paragraph 3.2).
OQutpute of velocity and attitude vill be recorded during pover tests.

a. Normal and Emergency AC Pover. The INU shall be operated in the
navigate mode at the voltages of 104, 113, 108, 113, 118, 113, and 122 for
a oeriod of not less than 10 minutes for each voltage value.

b. AC Pover Factor. The INU individual phage pover factors shall be
d termined with the system operating in the NAV mode and shall meet the
limits of TABLE II of this specification.

¢. AC Frequency. The INU shall be operated in the NAV mode at 400 Hz,
420 Hz, 380 Hr and 400 Hz for a period of not less than 10 minutes for each
frequency.

d. AC Transients. The INU shall be tested for AC t:ansient sensitivity
as specified in MIL-STD-704, limits 1 and 4 of FIGURE 3. The INU shall be
operated in the NAV mode for a period of not less than 10 minutes following
each transient.
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$.2.4.4.1 DC Pover.

a. Normal and Emergency Levels. The INU shall be operated in the
nsvigate mode at the normal aircraft powver distribution 28 volt DC line
voltages of 16, 28, 24, 28, 22.5, 28, 30 and 28 vdc for a period of not
less than 10 mirutes for each voltage value.

b. DC Transients. The INU shall be tested for DC transient sensitivity
by applying transient voltages on the normal sircraft pover distribution 28
VDC line, a3 specified in MIL-STD-704, limits 1 and 4 of FIGURE 9. The INU
shall then be operated in the NAV mode for a period of not less than 10
minutes folloving each transient.

4$.2.6.4.2 Vehicle Battery Pover.

a. Battery Steady State Voltage. Vith the normal AC and DC pover
inputs removed, the INU shall be operated in the navigate mode wvith vehicie
battery pover at voltages of 16.5 volts and 29.5 volts. Operation shall bve
for a period of not less than 10 minutes for each voltage.

b. Battery Transient Voltage. Vith the normal AC and DC power inputs
removed, and vith the INU operating 1in the navigate mode vith vehicle
battery powver applied, the INU shall be tested for sensitivity to the
battery transient voltages of limits 5 and 6 of FIGURE 9, MIL-STD-704. The
INU shall then be operate ! in the NAV mode for a period of not less than 10
minutes folloving each transient.

4.2.4.4.3 Pover Consumption.: The AC and Vehicle Battery DC inputs shall
be monitored snd recorded. The Vehicle Battery DC pover shall not exceed
the limits shown in TABLE IIa. The Vehicle AC pover {start-up and running)
shal. not exceed the limits showvn in TABLE II.

4.2.4. Post--Qualification Punctional Test. A post-qualification
functiona)l test shall be performed TAW the procedures of paragraph 4.2.3.7.

4.2.5 Combined Environments Test (CET). The Purpose of the CET is to
evaluate systeam design by obtalning engineering failure data vhile the
system is operating in a simulated service environment. Three types of
environments will be ‘imulated: arctic, desert, and tropic. Altitude,
temperature, relative humidity, and vibration shall be varied in accordance
vith the requirements of this specification vhile the INU is operating in
the NAV mode. Only the tropic flights shall require humidity control. All
normal INU outputs shall be monitored for compliance with the requirements
of this specification during all test cycles.
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4.2.5.1 Test Samples. The quantity and configuration of the test samples
shall be as specified in the contract.

4.2.5.2 Test Procedure. Bach test cycle shall consist of a 65 minute
temperatyre scak, a simulated flight, a 15 minute null, and a simulated
flight for a total of 480 minutes. The total test consists of 100 hours
(30 simulated flights) in eccordance with the schedule as shown in TABLE V.
The profiles for temperature, altitude, relative humidity (tropic only) and
vibration are shown in FIGURES 5 and 6A. A detailed description of the
profiles is provided in TABLE VI. For each test condition of the CET, the
INU shall be provided with the cooling air as specified in paragraph 3.3.4
herein. The vertical axis shall be the vibration axis (relative to the
mounting installation) for all cycles.

4.2.6 Production Verification Test (PVT). Production verification tests
shall be conducted in accordance vith the requirements specified herein to
expose design deficiencies and defects due to inadequate quality control,
introduction of nev production lines or design changes. Bach deliverable
INU shall be subjected to the PVT sequence. Ail normal INU outputs shall
be monitored for compliance vith the requirements of this specification
during each portion of the PVT cycle vhen the INU is operating.

4.2.6.1 Procedure. FIGURE 7 illustrates the PVT test sequence. For each
test condition specified in the PVT, the INU, vhile operating, shall be
provided vith cooling air equivalent to that specified in paragraph 3.3.4
herein. The test procedure consists of the following sequence of events:

a. Random Vibration - see paragraph 4.2.6.1.1
b. Temperature Cycling - see paragraph 4.2.6.1.2
¢. Acceptance Test - see paragraph 4.2.3

-4.2.6.1.1 Random Vibration.. As illustrated in FIGURE 7, the INU shall be
subjected to random vilratiun at a minimum Pover Spectral Density (PSD) of
0.04g squared per Hz, for 10 minutes in each of the three orthogonal axes
illustrated in FIGURE 8. The INU shall be operating while being subjected
to this test.

4,2.6.1.2 Temperature Cycling. Each PVT sequence shall ir ~lude a minimum
of 10 temperature cycles v?th the last three cycles iailure free.
Temperature cycles shall be as described in paragraph 4.2.6.1.2.1 and as
illustrated in FIGURE 9. A survey «hall be run in accordance vith
MIL-STD-781, paragraph 5.1.5, tc establish the INU stabilization
temperature.
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4.2 6.1.2.1 Temperature Cycle S:eps. Bach PVT sequence shkall consist of
the folloving steps as 1llustrated in FIGURE 9.

1. Reduce the chamber air temperature at a minimum rate of 5 degrees
Celsius per minute and stabilize the INU temperature at -54 degrees
Celsius.

2. Raise the chamber air temperatura at a minimum rate of 5 degrees
Celsius per minute and stabilize the INU temperature at -40 degrees
Celsius.

3. Turn the INU on and perform a gyrocompass alignment vhile raising the
chamber zir temperature at a minimum rate of 5 degrees Celsius per minute,
but not to exceed 102 degrees Celsius per minute from -40 to +71 degrees
Celsius. Svitch to the NAV mode as soon as the INU transmits a flashing
NAV READY status. Monitor INU performance. Minimum time in NAV mode shall
be 90 minutes.

4, Upon completion of the first 90 minute navigation run, turn the INU
off. As soon as the INU stabilizes at +71 degrees Celsius turn the INU on
and perform a gyrocompass alignsent. Switch to the NAV modea as soon as the
INU transmits a flashing NAV READY status. Then reduce the chamber air
temperature at a minimum rate of 5 degrees Celsius per minute but not to
exceed 102 degrees Celsius per minute to -54 degrees Celsius. MNonitor INU
performence. MNinimum time in NAV mode shall be 90 minutes.

S. Turn the INU off. Continue temperature cycling by stabilizing the INU
temperature at -54 degrees Celsius. Repeat steps 2 thru 4 until the
required number of cycles have been completad. '

6. At the end of the second NAV run of the last failure free cycle, turn
the INU off and return the chamber temperature to ambient.

4.2.6.2 Pailure and Retest Criteria. A failure for PVT is defined as the
inability of the INU to parform Its prescribed function within specified
tolerances.

4.2.6.2.1 Failure Necessitating INU Retesyt During PVT.

a. There shall be no adjust, replacement, or repair of a part or
assembly vithin the INU during the failure free period (see FIGURE 7).

b. The ne«d to reprogram the INU shall be classified as a failure.

¢. Pailure; which are directly attributed to techniclian error made
during test or test equipment malfunction, which do not require replacement
or repair of a part or assembly may not require a repeat of completed PVT

cycles, The government shall determine if completed cycles shall be
repeated.
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d. Navigation accuracy errors greater than the following shall require
a restart of the PVT:

(1) 1.0 nmi/h CEP for the 20 navigation runs in
(See Paragraph 6.2 for the method of calculating CEP.)

the 10 cycle PVT

(2) Any error vithin a single navigation run exceeding an envelope
bounded by 1.25 nmi position error during the first 15 minutes and 5.0
nmi/h position error rate for the remainder of the navigation run. ALL

position error rates shall be referenced to the time that the NAV mode is
entered.
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TEMPERATURE SOAK TYPE

CYCLE (DEGREBS CELSIUS) CYCLE
1 71 Desert
2 50 Desert
3 50 Tropic
4 50 Desect
5 50 Desert
6 50 " Tropic
7 4 Arctic
8 4 Axrctic
9 4 Arctic
10 -40 Arctic
11 4 Arctice
12 4 Arctic
13 50 vesert
14 50 Desert
15 50 Tropic

TABLF. V - COMBINED ENVIRONMENTS TEST
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WITES : l. In reference to FIGURE } and Table V1, the vibrotiocn during

&scending altitude phases is 0.04 g°/Hz and during descendicg phases is
0.02 g/us.

2. Curve 1 to be run during all INU on-times except as specified
below (Reference FIGURE 5),

). Curve 2 to be run during all ascending altitude segments of
the flight proffle and during each 5,000 ft altitude segment as detatled
below.

a. CET, 1n addition to vibrstion qualificati.o (4.2.4.2.3) -
Cirve 2 to be run 5 minutes during each 5,000 ft altitude segment for s
total of 10 minutes per 8 hour CET cycle.

b. CET, tn lieu of vibration qualification (4.2.4.2,3) - Curve

2 to be run throughout each 5,000 ft altitude segment for a total of 110
minutes per 8 hour CET rycle.
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testing shall be required to restart the PVT procedure except as speacified
in parsgraph 4.2.6.2.1.

4.2.6.2.3 PVT Trial Cycles. Any system which fails during PVT cycling or
acceptance testing may, at the option of the test supervisor, be submitted
to PVT or burn-in type trial cycles for trouble-shooting or to verify the
validity of any repairs performed. Failures occurring during these trial
ecycles shall be recorded by the contractor, but shall not be included in
the customer failure reporting documents. Prior to start of the trial
cycle, tae log shall identify the cycle and associated data as "Trial
Cycle".

4.2.6.3 Failure Reporting and Analysis. All fallures occurring after the
system has started the shall be reported and analyzed. A summary of
all failures shall be provided to the government as required in the
contract.

4.2.6.3.1 Test AE¥‘ Book. All failures during the Productior Verification
Test Sequence, after completion of the contractor burn in, shall be
recorded. A test log book shall be majntained for emch INU and shall
accompany it throughcut the test period. Bach page of the log revieved by
government personnel shall be signed or sastamped by the government
representative.

4.2.7 Maintainability/BIT Demonstrations.

4.2.7.1 General. Compliance with the requirements of this - specification
for maintalnability/BIT wvill be demonstrated through the testing outline
belov. The testing to determine compliance will be integrated with other
quality assurance tests as applicable.

4.2.7.7 Maintainability Demonstration. Compliance with the requirements of
paragraph 3.2.4.7 (excluding Equipment Repair Time (ERT) and maximum
mzintenance time (Mmax) requirements) shall be assessed by inspaction
(observation) during the maintainability demonstrations delineated in
paragraph 4.2.7.2.1 and 4.2.7.2.2. The procuring activity shall resarve
the right to provide and/or select the technicians to perform
organizational and intermediate maintenance level demonstrations. The
contrector shall provide adequate training to qualify the military
technician(s) to perform the maintainability demonstrations. The technical
documentation to be used shall be limited to the aquipment technical
manuals. Vhere practical, tvo or more INUs shall be used during the
demonstrations in order to assess the interchangeability of the equipment.

SNU 84-1, 28 FEBRUARY 1986
-67-




4.2.7.2.1 Organization Level. A demonstration of organizational level
maintainability requirements (excluding INU fault location) shall be
acconp}ished and shall simulate as closely as practical the organizational
scenario.

a. The demonstration shall include the follovwing organizational level
maintensnce tasks:

(1) Removal and replacement (not including vehicle access time).
(2) Checkout of repair.

b. The Organizational Level Equipment Repair Time (BRT) acceptance
criterion shall be in accordance with HIL-STD-471, Test Method 4.

4.2.7.2.2 Intermediate Laevel. An intermediate level maintainability
demonstration shall be conducted in accordance with MIL-STD-471, Notice 1,
Method 9, to verify the requirements specifisd in paragraph 3.2.4.2.2. The
ssmple size and fault selection shall be in accordance vith MIL-STD-471.

4.2.7.3 Pailure Detection. Data to determine degree of compliance vith the
requirements of paragrapnh 3.2.4.3.1 shall be obtained from tvo svurces by
recording INU BIT capability to correctly indicate, or failure to indicate,
the existence of an INU malfunction as follows:

a. Vhen sample failures are Iintroduced in accordance vith the I-Level
demonstration specified in paragraph 4.2.7.2.2 above.

b. During the combined environments test (paragraph 4.2.5) and
production verification test (paragraph 4.2.6) specified herain.

§.2.7.4 Pailure Location. The contractor shall maintain a record of all.

failures occurring or introduced into the INU during the maintainability
demonstrations, combined environments tests, and production verification
tests required in this specification. At each failure event or
malfunction, the BIT capability to locate the scurce of the failure to the
INU and the SRU vill be recorded. In the event the BIT circuitry fails, or
is unable to detect or locate an equipment failure, an anslysis shall be
made and documented. From these data, equipment compliance with the
requirements of paragraph 3.2.4.3.2 vill be detecrmined.

4.2.8 Replacement and Spare SRU/Modules. Replacement and spare SRUs and
modules shall be tested by subjacting all SRUs/modules to tha PVT series of
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5.0 PREPARATION FOR DELIVERY.

5.1 General. Thke INU shall be packaged, packed and marked for delivery in
accordance vith the applicable purchase order. Packing shall be adequate
for the type and conditions of shipment.
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6.0 NOTZS.

6.1 Position Accuracy. RER is defined to be a best fit number half under
snd half over the as-specified performance data. The best fit line must be
forced through the zero intercept e¢* time zero. Furthermore. the RER line
st.ould be a straight line. The civil requirement is imposed to coms;ly with

FAA curtification rules and is the governing requirement for flights longer

than one hour. The military navigation accuracy requirement vill be the
governing requirement for flight durations up to one hour. Position
accuracy will be based on an ensemble of flights. 0.8 nmi/h (1.48 km/h)
CEP converts to 1.7 nmi/h (3.1 km/h) on a 95 percentile basis.

6.2 PVT Navigation Accuracy. TEP will be calculated as the Root Mean
Square ( ot the total ensemble of position radial error rates (RER)
times a 0.83 factor.

n !
CEP = 0.83 [,1, z (ReR )’ ]’
Izt

whare: RER, is the ith mission RER
n is the total nuwder of mission RER"s

6.3 Velocity Accuracy. The intent of specifying an RMS number here was to
varrant that 68 percent of the data taken would fall within the specified
limit. Further, the RMS is taken over an ensemble of time sc that the
naximum RMS number 1is alvays met within the first twvo hour period. For
purposes of analysis, a perfect barometric {nput of zero will be assumed
here. The folloving equation may be used for making time RMS calculations.

RMS Velocity =[£7‘§ }n:“'u('u))']%
=t i=1

whera Vk(t )=valocity of the k th run as &
function of time, t|.

vhere t is equally spaced across time and K is the index across the
ensemble of rvtuns; n 1is total number of data pcints per run and m is the
total number of data runs.

6.4 Coordinace Frame Definitions. The coordinate frames used in this
specification are defined In thls section. The:e frames are right hand and
orthogonal systems. The signs of rotations that occur within these frames
a.e defined by the right hand rule unless specifically defined to the
contrary. The reference ellipsoid used in defining these frames and the
relationships betveen them will be the one defined in WGS-72 or latest
published VGS (see section 6.6).
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Several coordinate trames have their oicigin at a point called (ke computed
specific force origin. This point is the point in the instrument cluster
from vhich the INU manufacturer computes accelerations, velocities, and
translations.

6.4.1 Earth-Centered Earth-Fixed Frame (E Prame: Xe, Ye: Ze). The origin
is located at the mass center ol the earth. Xe Is directed north along the
polar axis. Ye and Ze are in the equatorial plane vith Ze directed through
the Greenvich meridian, and Ye directed through 30 degree V longitude.
Geographic position denoted in terms of geodetic latitude (phi), longitude
(lambda), and altitude (h), is defined vith respect to the earth-centered,

earth-fixed system as shovn in PIGURE 10.

6.4.2 Local Geodetic Frame (G Frame: 15115‘2. The origin is located
et the computed specific force origin. ¥!?an g ere in a plane parallel
te a plane that 1is tangent to the reference ellipsoid at the geographic
location of the INU, vith Xg pointed north and Yg pointed vest. 23 is
perpendiculsr to the ellipsoid and pointed up (see FIGURE 10).

6.4.3 Navigation Frame (N Frame: xl Y, z}. The origin is located st the
computed specitic force origin. e s aligned with Zg and X and Y are
in the same plane as Xg and Yg (see FIGURE 10). The angle from Xg to X :is
defined as vander sngle (alpha). Its initial value is determined by the
INU manufacturer.s particular mechanizstion. Its time rate of change
hovever is governed by the followving equation:

(alpha)’ = [-(lambda)’}(sin(phi)]

NOTE: This is the only freme used in this spcciticction vhose axes sre not
subscripted (see FIGURE 11).

6.4.4 "Sensor" Frame(S Frame: Xs, Ys, 2Zs). The purpose of this coordinate
frame s to allov an external filter to model, identify, and correct the
instrument errors. A secondary purpose is to provide convenient access to
body coordinates in the case of a strapdowvn system. The sensor coordinate
irame is defined as follows:

a. In the case of a local level gimbaled system, sensor coordirates
are identical to navigation reference frame coordinates.

b. In the case of strapdovn systems, sensor coordinates are
identical to aircraft body coordinates.

These definitions should not be construed as constraining the input axes of
the actual inertial instrumwnts to these axes. The intent is that the
filter wvill model "analytic" inertial instruments vhose axes may have some
fixed offset from the actual instrument axes, and consequently vhose errors
vill be linear cosbinations of the actual instruments errors.

6.4.5 Gyro Frame(0 Fras Xo, Yo, 20). The origin is translated
to/located at the computeu pecific force origin. The Xo axis is aligned
vith the X-gyro input axis, and the Yo and Zo axes are orthogonal and
aligned as closely to the Y and Z-gyro input axes as possible.
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6.4.6 Accelerometar Frame (A Frame: Xa, Ya, Za). The origin is locatad at
the computed specific (orce origin. The Xa axis i3 aligned with tha
X-accelerometer input axes, and the Ya and Za axes are orthogonal and
aligned to the Y and Z-accelerometers input axes as closely as possible. .

5.4.7 Chassis Frame (R Prame: Xr, Yr, 2r). The chassis frame is define
telative to the mounting pins on the rack. The center of the diamona
mounting pin (see Figure 13) a= it emcorges from the mounting surface at the
rear of the rack defines the origin of the coordinate frame. The Xr axis
is defined from this point towards the center of the round mounting pin at
the rear of the rack. The Yr axis is defined as the axis of the dJdiamond
mounting pin. The Zr axis forms a right hand orthogonal frame with Xr and

Ycl

6.4.8. Aircraft Body Frame (B Frame: Xb, Yb, Zb). The ovigin is located at
the computed specific force origin. Xb 18 out the nose, Yb is out the
tight. wing, and Zb is out the belly of the aircraft (see PIGURE 12).

6.5 Coordinate Frame Transformations. The celationships between the
coordinate systems used in the INU are conveyed by either direction cosine
matrices (DCMs) or Euler angles which can be wused to craate DCMs. The
transformations in this section and theitr inverses, when usad in
combinatinn, allow vectors to be transformed between any two frames of
interest. Since each of the DCM.s is orthogonal, the inverse transform can
be obtained by simply taking the transpose of the appropriate matrix, i.:.
the inverse of CAB i3 the transpose of CAB. The DNCM.s output by the
standard INU contain the first two rows only. The user can obtain the
thictd row by computing the cross product of the first two. 1In this
section, the following symbols are used:

wander angle . ‘ '

alpha =

phi = latitude

lambda = longitude

psiAZ = platform azimuth
psiTH = true heading

PsiAZ and psiTH are available directly in data blocks 101, 106, oxr IHl,
Lambda is available in data block INl. Phi must be derived from the data

in 10l or 110 by phi=arcsin(CNExz). Alpha must also be derived from the
same data by alpha=arctan(~CNExy/CNExx). Note: Care shall be taken to
maintain the correct sign. An alternative (with reduced accuracy for

gimbaled systems due to resolver rtesolution) 1is to use the data in ([0l,
196, or IHL with alphaspsiAZ-psiTH.

6.5.1 Aircraft Chassis Frame to Body Frame. The relationship between these
two frames is given by three Euler angles which are sent from the aivcraft
to the INU in the miscellaneous parameters in DOl., This information is
used internally in the INU and is output in I13 for comparison purposes.
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L

YAZ = Plattorm Azimulth TRUE
Y = True H..d“‘o X AXIS NORTH M:g:et'::c
YMV ® Magnetic Variation (Navigation Frame)

03C * Sclecied Magnatic Course
¥G = True Ground Track
¥8 = Steerpoint Trve Bearing
CREB = Stoerpoint Relative Bearing
O8E& = Great Circte 8teering Error
OCL " Course Deviation (positive

YM = Magnetic Heading
a ® Waader Angle

‘2" platiorm axis Is positive

whaen ditrected up

Latitude e positive In the
Northern Homigsphere

*Y°® Axis
(Navigation Frame)
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™ AIRCRAFY
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FIGURE 11 ~ DEFINITION OF INU AZIMUTH ANGLES
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‘ X, Y, Z = Navigation Frame

Xp. Yp. Zp = Body Frame
a * Wander Angle
YT = True Heading
YAZ = Platform Azimuth

Ncie: Origin of body frame displaced from that of nav frame

only tor clarity of diagram, they are actually coincident
at aircraft center of mass.

' FIGURE 12 ~ NAVIGATION AND BODY COORDINATE FRAMES
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INU MOUNT —

Z)

FIGURE 13 - DEFINIYVION OF THE CHASSIS AXES (R FRAME: X'. Yr‘ ‘
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0.0.. Altcrakt Body Fidawe (v Navigation Fiasme (UBN). lu the Case Vi a
strapdovn INU thls ICH Is provided as CSN In data block I10. For a
giwmbaled system it must be created from the platform Euler angles in data
blocks 101, 06, or 108 using the following equations:

CBNxx = cos(psiAZ)*cos{pitch)

CBNxy = cos(psiAZ)*sin(pitch)*sin(roll)-asin(psiAZ)*cos(roll)

CBNx3z ~ cos(psiAZ)*sin{pitch)*cos(roll)+sin(psiAZ)*sin(roll)

CBNyx = ~-sin(psiAZ)*coa(pitch)

CBNyy = ~sin(psiAZ)#*sin(pitch)*sin(roll)-cos(PsiAZ)*cos(roll)
CBNyz = cos(PsiAZ)*sin(roll)-sin(psiAZ)*sin(pitch)*cos(roll)

CBNsx « sin(pitch)

CBNzy = -cos(pitch)#*sin(roll)

CBNz3 = -cos(pitch)*cos(roll)

6.5.3 Alrcraft Body Prame to Local Geodetic Frame (CBG). This DCM is not
provided. It can be created by using the plat¥orm TEuler angles in data
blocks 101, 106, or 108. Use the equations in 6.5.2 but substitute psiTH
for each occurrence of psiAZ.

6.5.4 Sensor Prame to Navigation Prame (CSN). This frame is provided in
data bloc .

NOTE: CSN « CBN for strapdovn systems
CSN « I (the identity matrix) for local level gimbaled systems.

Read Section 6.4.4 for detalls.

6.5.5 Accelerometer Frame to'Slnsor Frame. Threa Buler angles are provided
in data block Il3 to relate these tvo frames.

6.5.6 Gyro Frame to Sensor Frame. Three Buler angles are provided in dats
block I13 to relate these tvo Itames.
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6.5.7 Navigation Frame to Local Geodetic Prame (CNG). This DCN is
not provided. It can be created from the following equations:

CNGxx = cos(alpha)

CNGxy « -sin(alpha)

CNGxz = 0.0

CNGyXx = sin(alpha)

CNGyy = cos(alpha)

CNGyz « 0.0

CNGzx =« 0.0

CNG;y = 0.0

CNGzz = 1.0
6.5.8 Navigation Frame to Earth-Centered Barth-Pixed Prame (CNE). The
first “tvo rovs of this DCH are provided In data block 110. e DCH is

composed of the folloving elements: .

CNExx
CNBxy
CNBxz

CNEyx
CNByy
CNEyz
CNBzx
CNBzy
CNEzxz

cos(alpha)*cos(Phi)
-sin(alpha)*cos(phi)
sin(phi)

sin(alpha)*cos(lambda)+cos(alpha)*sin(phi)*sin(lasbda)
cos(alpha)*cos(lambda)-sin(alpha)*sin(phi)*sin(laabda)
-cos(phi)*sin(lambde)
sin(alpha)*sin(lasbda)-cos(alpha)*sin(phi)*cos(lambds)
cos(alpha)*sin(lambda)-sin(alpha)*sin(phi)*cos(lenbda)
cos(Phi)*cos(lambda)

6.6 Geodetic Constants. The WGS-72, or latest published UGS (VGS-84),
reference ellipsoid, earth rate, and gravity constants gre to be used in

all applicable places in the INU softvare.
the softvare that produces

models for nrecision navigators.
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6.7 Detinitions.

6.7.1 INU Data is defined to be that information required to be output from
the INU. Thus, data is not rav, uncospensated, unprocessed, instantaneous
sensor or the gimbal signals. Data is compensated sensor signals averaged
over the sample vindow. (Not true for velocity)

6.7.2 Data Validity Point is .zined to be the time at vhich the sensor is
strobed and the beginning of che computational cycle (i.e., sample window)
for the INU data of interest. This computational cycle is also called the
"refresh rate". This point is also the point sent in the Time Tag.

6.7.3 Data Latency is defined to be the time betveen the data validity
point and the avallabilicy of the data Jn to the INU output Data Bus
Buffers. (Also see para. 3.2.1.13).

6.7.4 Jitter is defined as the RMS of the output about & least maan squared
straight Ilne fit of the output over a 10 second period vith a sample rate
equal to the transmission rate.

6.8 Align Time. This INU function is to indicate to the msintenance man
vhen the system vas svitched from align to navigate to preclude having a
system being pulled and later retesting OK because the operator avitched to
NAV mode before gyrocompass alignment ves completed. The slign time status
and time at vhich the system vas svitched to NAV will be stored in the
computer memory such that only the maintenance officer can erase it from
mexory. In addition, the INU should have the capability to count and store
the number of times the unit is cycled ON and OFF. This data vill be used
to make an cperational relisbility assesament.

6.9 Cooling Air Conditions. The minimum and maximum abnormal supply air
temperatures are transient in nature. The norzal wupply temperatures occur
vhen the vehicle ECS 1is functioning properly. The abnormal supply
temperatures occur vhen ram air is supplied to the INU becsuse of a failure
in the vehicle ECS, and during initial cool-down or heat-up.
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6.10 Vibration. The method for calculating overall Grms levels for

random vibrat{on spectrums folijows (reference: Tustin Institute of
Technology, Revized 1972): .
pqu——-u—\-
! I
db/o~zt db/oct
PSD | |
| i
: |
| 4
| l | i
{ At} A2 1 A3 |
i | S
'_*\. _‘ _'_ '
Log-Log lo f‘ Hz I2 '3
Psper
A=z Area Under Each Exponential Curve
2
P=PSD Leve!l in Flat Region (G /H2)
R=Rollott Rate (db/oct)
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3
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2
Pf1 '0 1
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1 1
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APPENDIX I
INU INPUT SIGNAL INTERFACES
. ' (SERIAL DIGITAL)
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SIGNAL
True Atrspced
Baro Altitude
Cal Mode

Test Mode

Heads Up Display

Sensor

( TACAN,Doppler ,GPS etc)

Selected Course

UTM Spheroid

UTM Grid 2one Desig-

nation

100,000 Meter UTM Area

UTH Easting
UTH Northing
CNEXX
CNEXY
CNEXZ

Longitude

Velocity Correction X
Velociiy Correction Y
Tilt Correction X
Tilt Correction Y

Gyro Biss Corvectiun X

Cyro Bilas Correction Y

Note:

UNITS
knots

feet

degrees

degrees

2 numaric
1 alpha

2 alpha
osters
meters
aone
none
aone
radians
fps

fps

arc sec
arc scc
rad/s

rad/s
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INPUTS
REQUIRED POSITIVE
RANGE DIRECTION
+ 2024
+ 81920
0-359.9 CW WRT
True North

0-359.9

0-60
A-2

A-2
0-99998

0-99998

i+ |+ 1+ I+

i+

|

l

1

P

1

3000

+ 3000

|+

i+

2

2

2

2

15

15

-13

-13

-82-

CW UWRT
True North

Esst

+X

+Y

R.H. WRT +X
R.H. WRT +Y

R.H. WRT +X

R.H. WRT +Y

REMARKS

US ASCII

US ASCl1

US ASCl1
BINARY

BINARY

US ASCILl (American Standard Committee on Information Interchange)




INPUTS (cont "d)

REQUIRED POSITIVE
SIGNAL UNITS _ _RANGE DIRECTION REMARKS
Gyro Biass Correction 2 rad/s + 2-‘3 R.H, WRT +2
Steering Error degrees + 180 Right
Steering Command
CADC Mode Word - - -
Pressure Altitude feat + 81920 Up
Convergence Factor - 0-1.00000 -
Mode Word CC/INU/CDU - - -
Panel Switch Words 1 & 2
Xeyboard Punctions:
POS & DEST Latitude deg & Min + 90 North 0D
POS & DEST Longitude deg & Min + 180 East 3Ch
POS True Headiug degrees 0-359.9 CJ4 ¥RT BCD
True North
STD Mag Heading degrees 0-359.9 CW WRT B3CD
Mag North
POS Mag Variation degraes + 180.0 CW WRT B7D
True North
MISC Mem Address - - - BCD
Alpha Display Characters(l) - - -
CC/INU Mode Word - - -
CDU/INU Mode Word - - -
Steerpoint (0-9) Coor-
dinates Latitude radians 40l North
Longitude radians + pt East
Markpoint (1-3) Coor-
dinates Latitude radisns +pi North
Longitude radians +pl East
Note: CC (Central Computer), BCD (Binary Coded Decimal). Refresh and
Tranzalscion retes arxe coatsined in TABLE VI-2, VI-2a, VI2b end the data

word /ormat section Table VI-8.
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APPENDIX 1I
INU OUTPUT SIGNAL INTERFACES
(SERIAL DIGITAL) .
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OUTPUTS

REQUIRED POSITIVE

SIGNAL UNITS RANGE DIRECTION  REMARKS
INU Mode Word — —
Time Tag microsec ——— —— LSB~64 microsec
Velocity X fps +3000 +X Accuracy: 2.5
Jitter : 0.002
Velocity Y fps +3000 + Y Accuracy: 2.5
4 Jitter : 0.002
Velocity 2 fps +3000 + 2 Accuracy: 2.0
Jitter : 0.002
Platform radians ipi CV WRT Accuracy: 0.00117 analog
Azimuth X AXIS 0.00087 digital
Jitter : 0.00031
Roll radiang +pi Right Bank Accuracy: 0.00117 analog
“ 0.00087 digital
Jitter : 0.00031
Pitch radians +pi Nose Up Accuracy: 0.00117 analog
0.00087 digital
Jitter : 0,.00031
True Heading radians +pi CV WRT . Accuracy: 0.00175
True/ﬂag North Jitter: 0.00031
Magnetic radians +pi CV WR Accuracyz 0.00349
Heading Truelnag North Jitter: 0.00031
Acceleration X fps2 +512 +X Accuracy: 0,064
Jitter : 0.1
Acceleration Y fps2 +512 +Y Accurscy: 0,064
Jitter : 0.1
Acceleration 2 fps2 +512 +Z Accuracy: 0.064
Jitter : 0.1
CNEXX none +1 -—
CNEXY none +1 ——
CNEX2Z none +1 —
CNEYX none +1 ——
CNRYY none +1 ———
CNRYZ none +1 -——-
Note: CW WRT (Clockwise With Respect To)
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QULPUTS (cont. )

Accuracy: 150
Jitter : 12

REQUIRED POSITIVE
SIGNA UNITS RANGE DIRECTION REMARKS
Position nmi 0-999.9 North
Error N/S
Pogition nai 0-999.9 Bast
Error E/V
Latitude radians +pi North
Longi tude radi: ns +pi Bast
Inertial ft -1060 to +2
Altitude +80337.5
Computed Course radians +pi CV WRT
Deviation : Selected Course
Residual Tilt X arc sec +429.406 R.H. WRT +X
Residual Tilt Y arc sec +429.406 R,H. WRT +Y
BITE Summary - _— e
Words (2)
Alpha Display - - —
Characters (3)
Left & Right —— _— -
MISC Display
Barkup INU; DU
Mode Vord, ieft -— — ———
& Right MISC
Display & Alpha
Display Charac- - — -—
ters (3)
Fault Acknowledge --- —_— ———
Calibrate Mode ——- —— —_—
Align Status _——— — _—
Great Circle radiang +pi CV WRT
Steering Error - True Track
Relative Bearing radians +pi CV VRT

True Heading

FOTZ:  R.H. WRT (Right Hand With Respect To).
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OUTPUTS (cont.d)

REQUIRED POSITIVE

SIGNAL UNITS RANGE DIRECTION REMARK S
Selected Mag radians +pi CV WRT

Course Mag North
Magnetic Hdg to radians +pi CV WRT

to Selected Mag North
Waypoint/Mark-

point

True Airspeed

in Use knots 0-999 -—

Ground Speed knots 0-2000 —_—

Vind Speed knots 0-999 -—

Vind Di‘ection radians +pi CW \IRT

Tree rorth
Distance to Go nmi 0-3999.9 -~
Time to Go seconds 0-65536 -—
Magnetic & True radians +pi CW WRT
Ground Track Mag/True North
Magnetic degrees +180.0 CV WRT
Variation : True North
Drift Angle radians +pi -Right Drift
VRT Aircraft Centerline

Convergence -~ 0-1.00000 -—

Pactor in Use

Desired Grid radians +pi CV WRT

& Present Grid Grid Nerth
lieading

UTM Coordinates

[Same as UTH Inputs, Page 82]
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e man 2
REOUILRED PUSLITIVE
SIGNAL UNITS RANGE DIRECTION REMARKS
Present nmi/h — -— Accuracy: 0.5 nmi/h CEP
Position 0.65 nmi/h (CEP) for
Flights (2-10 Hrs)
Attitude Time MHicrosec 0 to - Accuracy: 100
Tag 4,194,304 Jitter : 64
Pitch Rate Rad/s +2 pi Nose Up Accuracy: 0.00075
Jitter : 0.00035
Yav Rate Rad/s +2 pi CV WRT Accuracy: 0.00075
X Axis Jitter : 0.00035
Roll Rate Rad/s +2 pi Right Bank Accuracy: 0.00075
Jitter : 0.00035
Pitch Rad/s2 +4 pi Nose Up Accuracy: 0.17
Acceleration Jitter : 0.0087
Yaw Rad/s2 +4 pi CW WRT Accuracy: 0.17
Acceleration Jitter : 0.0087
Roll Rad/s2 +b pi Right Bank Accuracy: 0.17
Acceleration Jitter : 0.0087
Lateral fpsZ +512 Right Accuracy: 2.0
hcceleration Jitter : 0.1
Longitudinal fps2 +312 Forvard Accuracy: 2.0
Acceleration Jittex : 0.1
Normal fps2 +12 Up Accuracy: 2.0
Acceleration Jitter : 0.1
Velocity North fps +42048 North Accuracy: 2.5
Jitter : 0.125
Velocity East tps2 +2048 East Accuracy: 2.5
Jitter 0.125
Velocity fps +1024 Up Accuracy: 2.0
Vertical Jitter : 0.25
NOTE: See TABLES VI-2b and data format sections for refresh and

trensmission rates, Table VI-4.
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ANALOG/DISCRETE SIGNAL INTZRFACE
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AALOG/DISCRETE INPUTS

SIGNAL UNITS/REQUIRED RANGE POSITIVE SENSE REMARKS

INU TURN-ON Continuity or open on Conta=INU OR Discrete
J-131 pins 8 and 28 (Note 1)

BUS CONTROL Logic I = +Z volts min diff INU RT Tomplimentary
P-131 pin 51=42.4V to +5.5V Differential

- pin 17-40.0V to +0.4V
Logic 0 = -2 volts min diff INJ Backup
P-131 pin 51«+0.0V to +0.4V  Controller

ATTITUDE MODE 28 volts DC or Open 28 volts » True Diacrctc—lNﬂr—_ﬁ
load>10K ohms
SELECTED COURSE Z2ERO TO 359.9 Deg "CW WRT Mag North 3 Wire Synchro
. | __(Note 2)
[ DESIGNATE 28 volts DC or Open 78 volts = True Discrete

NOTE 1: Turn-off via Mux Bus or by the absence of the INU "on" discrete.

NOTE 2: This input may be from one CDSH-10-AS-4, or equivalent, 3 vire synchro
or from tvo CDSH-10-AS-4 synchros connected in parallel. Only one synchro will
transmit at a time. Synchro high null electrical zerc shall be at zero degrees
for the North selected course.

DUAL ANALOG OUTPUTS

SIGNAL RANGE/POSITIVE SENSE ACCURACY REMARKS

ROLL (ﬁote 1) 0-to 359.9 degrees/Right 0.067 Synchro Bufferad (X &
50 Hz Minimunm Bank degree Y legs buffered,
Refresh Rate . (RMS) Z leg grounded at the

buffer output vithin

the INU) ‘
PITCH (NOTE 1) U ¢ 359.9 degrees/Nose 0.067 ynchro Bulfere

S0 Hz Minimum degree Y legs buffered,
Refresh Rate (RMS) Z leg grounded at the
buffer output wvithin
the INU) _
COMPUTED +/-10 degrees (+/-150 uAMP) +/-10 uANP "Analog (DC);10000hm
COURSE DEV . per Bar to Right ninimum, load te each
12.5 Hz Mirnimum output

Refresh Rate

NOTE 1: BEach output shall be from separately driven buffers and be capahle of
driving one 5000 ohm +5X balanced load and tvo ADI loads of the type CTH-8-A-6
or equivalent, vith equivalent Zso = 47 + J74 ohms line to line. Phsase shift
shall be plus 14, plus or minus 4 degrees lead. The synchro output signals must
interface vith equipments utili ing either high or low null. Selection must be

- made external to the INU. The 1rnll and pitch synchro output high null
electrical zero shall be at zero degrees roll and pitch indication vhen pin 25
on J-132 is open (not grounded). With pin 25 on Jj-132 grounded, zero roll and
pitch indication shall be provided at 180 degrees roll and pitch synchro output
angles. Vhen grounded, pin 25 shall be tied to pin 27.

SNU 84-1, AMDT 1, 13 FEBRUARY 1987

9?7




NOT. Vhen interfaced with the unique CDU, this output shall be shifted in
phase by 180 degrees (i.e. positive sense is Bar to left). This output shall
also be synchronized vith the TO/FROM cutput to simulate operation rimiliar to a
TACAN or VOR operation, i.e. ABS(Great Circle Bearing - Selected Course) < 90
degree3 results in a TO indication; a FROM indication results vhenever ABS(Great

Circle Bearing - Selected Course) > 90 degrees.

SINGLE ANALOG/DISCRETE OUTPUTS
;
I SIGNAL RANGR/POSITIVR SENSE ACCURACY REMARKS
0-999/Range Increase 0.5 nal Tvo sets of three
RANGE TO (RNS) each HSI synchro
STEERPOINT Joads, type CRH-8-
(Note 1) A-1l, single 230 =
1.5625 Hz Min (10+J45) ohas, ain.
Refresh Rate Line-to-Line;10+6
degrees lead phase
. shift.
COMPUTED STR- | 0-359.9 degrees/Clockvise !+/-0.5 deg Tvo HSI CTH-8-A-6
PT RELATIVE Increasing Course (MAX) synchro loads,
BRG (Note 1) single Z30+(120+
12.5 Hz Min J450)chas, min line
Refresh Rate -to-Line,+/-~1 deg
phase shift
}.._._..._- . — . PN e e e e ——— — ims e e
MAG HEADING 0-359.9 degrees/Increasing 0.2 Shall be capable of
(P! ~TPORM HDG | Heading WRT Magnetic degree driving tvo HSI and
I IT MODE) North (RMS) one TACAN synchro
T (Note 1) loads. Combined Zso
S0 Hz Min = (47+J74) ohms min
Refresh Rate Line-to-Line; +14
+/~ & degrees lead
phase shift.
TU/FROM 0 +/- 30 uAMPS « No Plag; - This discrete shall
(Note 2) +325 +/- 100 uAMPS = TO; be cepable of driv-
-325 +/- 100 uAMPS « FROM ing tvo HS1 TO/FROM
flags with a combi-
ned load of 100 ohms
(200ohms each)+/-15%
ATTITUDE ~~"D | Open or Aircraft 28 VDC i - This discrete shall
(28 VDC = True) be capable of driv-
ing tvo ADI flags
vith a combined
load of 750 ohms
ainimum (1500 ohms
each).
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SINGLE ANALOG/DISCPETE OUTPUTS (Cont.d)

SIGNAL RANGE/POSITIVE SENSE  WACCURACY MARKS

MAG HEADING ‘Open or Alrcraft 28 VDQ - This discrete shall
be GOOD (28 VDC = True) capable of
driving one 720
ohm +10 percent
load. -

MAG HEADING Open or Aircraft 28 VDQ - This discrete shall
be BAD (28 VDC = True) capable of
driving one 720
chm +10 percent
load.

Note 1: Null requirements for outputs to KSIs are as follovs:

a. Computed Range to Steerpoint Outputs. High null electricsl zero
shall be at szero degrees for a zerc range indication. Increasing synchro
output angle to 36 degress shall result in a "1" being displayed on the HSI
range readout for each synchro. Incressing numerical range readings shall
be indicated for each 36 degrees increase in each synchro output.

b. Computed Steerpoint Relative Bearing Output. High null electrical
zero shall be at synchro output angle of 180 degrees.

c. Magnetic Heading Output. - High null electrical zero shall
correspond to a synchro angle of zero degrees at the North heading.

Note 2: Vhen interfaced wvith the Unique CDU, this output shall be shifted
in phase by 180 degrees (i.e. +325 +100 uAMPS « FROM). TO/FROM
indications shall be consistent wvith the operation expected vhen being
driven by a TACAN or VOR gnd shall be synchronized vith the Computed Course
Deviation output, i.e. |Great Circle Bearing - Selected Course| < 90
degrees results in a TO indication; vhenever |Great Circle Bearing -
Selected Course| > 90 degrees. the result is a FROM indication.
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NOTES

Identification of vendor box by Automated Test Equipment shall be
accomplished by a resistive 1load being placed betveen pins 44 and 45 of
connector P-132. The followving resistive loads shall identify vendors:

VENDOR LOAD (OHMS)
Rockwell Collins DiviSion——wecem oo OPEN
Dl O e e e 1000
General Blectric--——-m oo _ 2000
Hamilton Standard-—-—— oo e 3000
Honeywel L~ - e o o e 4000
Lear Siegler——- - e 5000
Litton Cuidance and Control Systems Division-—-—ceeeeeuoouaa 6000
Litton Aeroproducts Division——-ceee oo 7000
NOr throp-- - ==« e e e e 8000
Ray theon—— e e e e 9000
Rockvell Autonetics Division——-ee- oo 10000
Singer Kearfott Division-—s—eeoooam o~ 11000
L o e T —— 12000
Teledyn® o e m 13000

SNU 84-1, .28
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50.0 MOUNTING ORIENTATION AND SOFTVARE BORESIGHTING.

50.1 Introduction. The purpose ¢f this section is to provide the ability
to mount the :NU in any orientation in the aircraft and/or to allow
softvare boresighting of the INU to the aircraft to compensate for known
mechanical misalignment of the INU mounting rack assembly relative to the
alrcraft axes.

50.1.1 Expected Use. The orient function is defined as an operational
mode. It 1s expected that entry and control of this mode shall be
implemented by the weapon system integrator as an automatic part of the
overall system initialization process. Except for maintenance actions
after a system component change, the orient mode shall not b¢ made
routinely available to operators. Caution should be exercised in system
integration to ensure this mode will not be entered at inappropriate times.

50.2 Reference Prame and Axis Definitions. The orientation of the INU
shall be referenced to alrcraft body roll, pitch, and yaw axes (Xb’ Yb’ and
Zb). The INU mount and INU chassis axes are assumed to "e coincident. The
orthogonal axes referenced to the INU chassis (Xr’ Yr and Zr) shall be with
respect to the center of the precision diamend mounting alignment pin as it
emerges from the INU mount and are defined for the default orientation as
shovn in Figure 13.

a. The inertial instruments are assumed to be rotated/translated to
the INU chassis (Xr’ Yr’ and Zr). The INU manufacturer shall include
internal provisions for establishing the inertial instrument axes wvith
respect to the INU chassis axes; however, such provision shall be separate
from and transparent to corrections for orientation/boresighting.

b. The location and orientation of the instruments within the
chassis relative to the precision diamond mounting pin shall be made
available in I13-07 through I13-15.

50.2 i Order of Rotation. The processing of orientation and boresight
angle data shall be In reoll, pitch, and yav order. Note that this
requirem:nt dces not constrain the order in which angle dsta is entered
into the INU.

50.3 Orlentation Term Definitions. The terms "Basic" and "total®
orientativn vii) be used throughout this.section. Basic orientation refers
to orien’ations achieved by orthogonal (90 degreas) rotations of the INU
chassis about the ailrcraft body sxes (Xb’ Yb and Zb) without additional
rotations as & result of boresight corrections. Total orientation is
defined as the sum of any Lasi~ orieitation and any boresight correction
(see section 50.6) that the IiU must apply to its outputs. Note that total
orientation as¢ defined also includes any correction applied by the
manufactuser .0 establish the inertial instrument axes with respect to the
INU chassis axes.
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30.4 Bit Pield Numbering Convention. Throughout this section, binary
patterns are preserted ihgih represent data bits appearing in fields
vithin 16-bit words. Data bits or fields are referenced by bit numbers
vhich represent bit locations as follows:

Bift Nuwber 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Bingry Data 0 0 0 0 1 0 1 0 1 1 1 9 ' 0 1 O

MSB * k& * k k& k % * % k &k % & % % * LSB
For example, the binary pattern for a field containing bits 13-16 vould be
shown as 1010. Likevise, the binary pattern for bits 3-5 ias 001. NKote
that bit 1 is the first to be transmitted in a serial dit stream.

50.5 Orientsations.

50.5.1 General. Provision is wmade to allow the INU ro operate in
multiple” orthogonal orientations in the aircraft. Tha operating
orientation shall be programmed either over the data bus or by reading the
orientation directly from external hardvares using multiplexed dats lines.

36.5.2 Basic Orientation Range. The basic orientations are 0, 90, 180,
and . 270 degrees about each or the aircraft body roll, pitch, and yav axes
(Xb, Yb, and Zb) individually our in combination. The INU shall accept
progcamuing commands for the entire range of basic orientations regardless
of the INU’s ability to operate in -the commanded orientation. If a
comnanded basic (or total) orientation will result in INU performance
degradating beyond that specified, the INU shall set appropriate
out;of—rnngq flag bit(s) in the Orient Status Word and INU mode/control
vords. - .

50.3.3 Performence. Vithin the required operating capability, the INU
shall provide specIfied performance vhen mounted in sny basic orientation
in the ajrcraft. The INU shall be able to accoammodate commanded
orientations and/or boresight angles without internal mechsnical adjusiment
to or repositioning of the senzor assembly. All INU attitude, velecity,
and acceleration data shall be corrected internally to compenssate for INU
orientaticn so that the data vill be correct for the aircraft axes (Xb>,
Yo>, and Zb>. All data output from the INU shall be ti correct values for
the air~raft body axes after corrections are applied.

%0.5.4 Required Operating Capability. The required uterating capability
shall comply vIth the values shown In *ABLE vV-1.

ol (Br>) 0, 90+, 180%, 270%* degrees
Pitch (Y>r>) C, 90*, 180*%, 270* degrees

Yaw (2>r>) 0, 90, 180, 270 degrees

TABLE V-1. Required Basic Orientation Capabiii y
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50.5.5 Orientation Programming. Command to assume any basic orthogonal
orientation shall be accouplisﬁed via data bus softvare command. The
orientation of the INU relative to the aircrsft body axes shall be
programmable by data bus softvare command and by reading hardvare MUX Data
lines for any specified basic orientation.

a. The INU shall ignore any Orient/Boresight command which 1is
defined to be a prohibited, illegal, or reserved function command. Bit 14
(Illegal Command) of I06/108-22 shall be set in response to such commands.

50.5.5.1 Default Basic Orientation. Upon appiication of pover, the orient
function shall be disabled snd the INU shall assume the default basic
orientation of O degrees roll, 0 degrees pitch, and 0 degrees yaw. The
default basic orientation shall remain in effect until overridden by
command of Orient mode via DO01-01 function select and subsequent
appropriate command and data insert via D01-02 and D01-03.

50.5.5.2 Non default Orientations Operation. Operation of the INU in any
orieniation other than the default orientation shai. require programming
via the data bus. Bntry of orientation commands and data shall be possible
only vhen the INU is in the ORIENT mode.

50.5.5.2.1 Orient Mode. The purpose of the Orient mode is to prevent

inadvertent programmiug of orientations or boresight angles into the INU

vhile in normal operation. Any attempt to enter orientation/boresighting

commands or data vhen the INU is not in the ORIENT mode shall invoke an
. 1l1legal command error. )

a. The Orient mode msy only be entered from the STANDBY mode.
Entry into the ORIENT mode shall be commanded via DO1-01 CDU control word 1
Punction Select Code 01101 (ORIENT).

. b, Vhen the INU {s in the ORIENT mode, orientation and boresight
command programming and angle data programming shall be by the D0O1-02 CDU
Control Word 2 commsnding ORIENT Command/Data Insert. The ORIENT Command/
Data Insert code for D01-02 bits 6-10 shall be 01160 (ORIENT Command/Data
Insert).

¢. Pollowing selection of Orient mode via D01-01 and command of
ORIENT Command/Data Insert via DOI-02, the actual orientation and boresight
functions to be initiated must be specified via the Orxient Control Vord
(D01-03). The structure of the Orient Controel Vord D01-03 is shown in
Appendix VI Section I Format XIII.
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50.5.5.2.2 Non-default Orientation Command. In order to operate the INVU in
a non-default orlentation, the INU must be commanded to the Orient mode via
both DO1-0l Orient function select and D01-02 Orient coemand and data
insert. Data bits 1 and 2 of the Orient Control Word (D01-03) determine
vhether the orient function is enabled.

a. Data bit 1 set to logic 1 shall enable the orient function. Vhen
the orient function is enabled, the INU shall assume the basic orthogonal
orientation vhich is specified by basic orientation data bits stored in the
Orient Status Vord. The stored besic orientation must have been previously
specified for each axis and shall override the default orientation assumed
during powver-up vhen the orient function is enabled.

b. Data bit 1 set to logic O shall disable the orient function. In
this condition, the INU shall assume the default orientation. The stored
values for basic orientation shel'® not be altered but shall not be used to
correct INU outputs.

50.5.6 Basic Orientation Storage. The basic orientation shall be stored in
bits 3-8 of the Orlent Status Word {Miscellaneous Parameter 36). The basic
orientation for each axis shall be encoded as unsigned two-bit binavry
values. Miscellaneous Parameter 36 shall be non-volatile; hovever, it
shall be set to all zeroes upon pover-up. Therefore, any non-default
orientation must be programmed during the INU initislization sequences
following any shutdown. .

50.5.6.1 Basic Orientation Entry. Basic orientation shall be entered into
the Orient Status Word (Niscellaneous Parameter 36) according to the method
specified by the binary pattern of data bits 3, 4, and 5 of the Orient
Control Word DO1-03. Directly storing data via Miscellanecus Parameter
Insert to Miscellaneous Parameter 36 shall not be permitted; and any
attempt to do so shall invoke an "illegal command" error. The functions of
bits 3, 4, and 5 of DO1-03 are described belov.

a. Binary pattern 000 shall command that no basic orientation is to
be entered. Values previously stored in the Orient Status Vord shall
remain unaltered.

b. Binary pattern 001 shall command comparison or reprogramming of
basic orieatation data stored in the Orient Status Vord according to the
the cption selected by data bit 6 of the Orient Control Vord.

1. If data bit 6 of Orient Control Word specifies Compare
Entered Data (Bit 6 set to 0), data from subsequent wvord D01-04 shall be
compared to corresponding values stored in the Orient Status Vord. The
results of the comparison shall be reflected in the Orient Status Vord
Ent;red gata Compare bit (bit 9). The stored vslues shall remain
unaitered.

. 2. 1If data bit 6 of the Orient Control Vord specifies Store
Entered Data (Bit 6 set to 1), data from subsequent wvord DO1-04 shall
gvervrite greviously stored data in the appropriate bits of the Orient
Status Vord. -
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c. Binary pattern 100 combined with appropriately set MUX Data Read
Select Bits (bits 7-10) shall command the specified hardvare MUX Data Input

values to be read and either compared to or stored in appropriate
corresponding bit locations in the Orient Status Vord. Comparison or store
function is selected by bit 6.

1. If data bit 6 of the Orient Control Vord specifies Cumpare
Entered Data (Bit 6 set to 0), the data appearing at the HMUX Data Input
pins is compaced to corresponding bits in the sppropriste Orient Status
Word storage location. The results of the comparison shall be reflected in
the Orient Status Word Entered Data Compare bit (bit 9). The stored values

in the orientation control bits of the Orient Status Vord shall remain
unaltered.

2. If data bit 6 of tk: s ient Control Vord specifies Store
Entered Data (Bit 6 set to 1), th <aca appearing at the MUX Data Input

pins shgll overvrite previously str .. data 1in the corresponding bits in
the appropriate Orien® Status ¥Word - rorage location.

d. Binary pattern 101 shall command that all basic orientation bits
stored in the Orient Status Vord shall be set to zero.

50.5.6.1.1 Softvare Basic Orientation Entry Pormat. Vhen the Orient
Control Vord DOI-03 speciflies data bus entry of basic orientation (bits 3,
4 and S5 of DQ1-03 set to binary 001), bits in subsequent date word DO1-04
shall represent unsigned 2-bit values encoded to represent basic orthogonal
orientations in each of the roll (X>r>), pitch (Y>r>), and yaw (Z>r>) axes.

The format for the basic orientation data word is shown in Appendix VI,
Section I Format XIII.

50.5.6.1.2 BHardvare Basic Orientation BEntry Formst. Entry of basic
oriantation data via the HOX Data Input Iines {INU connector P132 pins 24,
29. 39 and 49) shall occur vhen appropriate bits in D01-03 command hardvare
read/compare or hardwvare resd/store functions. Binary data representing
the values of interest shall be placed by external hardvare onto the MUX
Data Input lines according to the binary pattern appearing on the MUX Data
Read Select lines (P132 pins 13, 14, 15 and 16). The binary pattern
present~d on the MUX Data Read Select pins shall be specified by bits 7-10
of DO1-03 as shovn in Appendix VI. Note that although a four-bit vide data
field is read for each HKUX Data Read Select function, the full four bit
field is used only for reading boresight angle data. FPor the basic
orientation data read function, only bits 1 and 2 in the four bit wide
ficld represent variable data. Bits 3 and 4 in the field shall be set to

logic D0 by the external hardvare vhen reading basic
orientation data.
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50.5.6.2 Basic Orientstion Readout. Stored basic orientation shall be
readable from the INU via 113-17 or a Miscellaneous Parameter Read of
Miscellaneous carameter storage location 36 (Orient Status Word). The
fermat of the data presented shall depend upon the method used.

a. Readout of the basic orientation via Miscellsneous Parameter
Read of data stored in Miscellaneous Parameter 36 shall comply wvith the
Miscellaneous Parameter Read format (Format IX) described in Appendix VI.
The ASCII characters presented shall display the basic orientation as
described in TABLE V-3.

b. Readout of I13-17 shall present the Oriant Status Word and
shall comply vith the format shown for the Orient Status Vord shown |in
section 50.7. . thin I13-17 data bits 3-8 shall present the basic
orientation data.

50.6 Boresighting.

50.6.1 General. Boresighting the INU in the aircraft may be accomplished
by the traditional mechanical methods, by softvare, or by a combination of
both. Provision is made to allov softvare boresight corrections to be
entered either over the data bus or by reading correction values directly
frcm external hardvare using multiplexed data lines.

50.6.2 Boresight Range. The softvare boresight correction angle range )
be + !5 d

shall egrees in each of the INU roll, pitch, and yav axes (X>r>,
»r>’ and 2>r>) individually or in combination. Softvere boresight
corrections may be applied to any basic orientation, thus alloving
operation in any total orientation in the aircraft. The INU shall accept
programming commands for the entire range of boresight corrections
regardless of the INU.s ability to operate using the correction programmed
or to operate in the total orientation resulting from application of the
correction. If a commanded boresight correction and/or resulting total
orientation will result in performance degrading beyond that specified, the
INU shall set appropriate out-of-range and/or degraded pertormance flag
bit(s) in the Orient Status Vord and INU mode/control vords. Entry of any
boresight angles greater than + 45 degrees shall also set the

boresight angle out of range flags.

50.6.3 Performance. Vithin the s=sinimum required operating
capability,the INU shall provide specifiad performance vhen comsanded to
use any specified boresight correction value applied tc any Ddasic
orientation vhich the INU iz required to accommodate in TABLE V-1. The INU
shall accommodate commanded boresight corrections wvithout internal
mechanical adjustment to or repositioning of the sensor assembly. All INU
attitude, velocity, and acceleration data shall be corrected internally to
compensate for total orientation so that the data vill be ccrrect for the
aircraft axes (X>b>, Y>b>,and 2>b>). All data output from the INU shall be
the correct values after corrections are applied.
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50.6.4 Required Operating Capability. The required operating capability
shall comply with the vaiues shown In TABLE V-2 below.

Roll (X>r>) + 3 degrees
Pitch (¥>r>) + 3 degrees
Yav  (Z>>) + 3 degrees

TABLE V-2. Required Boresight Correction
About Any BasIc Orientation

50.6.5 Boresight Programming. Command t» apply boresight correcticns shall
be accomplished via data bus software command. The boresight correction
angles applied to the INU outputs shall be programmable by via data bus
oftvare command and via hardvare read of the boresight multiplex data
lines for the entire range of boresight corrections.

50.6.5.1 Default Boresight Operation. Upon application of pover, the
INU shall assume the default condition of boresight correction disabled.
Stored boresight correction angles shall remain unaltered but shall not be
used for corraction of INU data output. The default condition shall remain
in effect until overridden by command of Orient mode via DO0l-01 function
select and subsequent appropriate command and data insert via DO1-02 and
DC1-03. :

50,6.5.2 Non-Default Boresight Operation. Because boresighting 1is an
extension of the Orlient mode, the ENU mugt be be commanded to the Orient
mode via both D01-01 function select and DO1-02 Orient command and data
ingsert to enable and program boresight corrections. Boresight correction
1s enabled by setting data bits 1 and 2 of DO1-03 to binary pattern 11

(Orient On/Boresight ON). INU operation involving boresight corrections.

shall require simultaneous specification of a b: sic orientation to vhich
the corractions shall be applied.

a. VYhen boresight correction 1is enabled, the boresight correction
values stored in non-volatile memory shall be applied to the specified
basic orientation to achieve correct INU data output for the resulting
total orientation.

b. FVhen boresight correction is disabled, correction angles previously
stored remain unaltered, but are not used to correct INU output data for
the commanded basic orientation.

50.6.6 Boresiggt Correction Angle Storage. The boresight correction angles
vhich are applied to the INU roll Zx>r5§, pitc « (Y>r>), and yav (Z>r>) axes
shall be stored in Miscellaneous Parameters 37, 38, and 39 respectively.
The angles shall be stored as signed 16-bit binary values as described in
Format XIII in Appendix VI. Miscellaneous Parameters 37, 38, and 39 shall
be non-volatile and shall retain their stored values through INU turn on
and turn off sequences until re-programmed by appropriate commai.d sequence.
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JU.6.6.1 Boresight Augle Entiy. Botesaght  angles shall be enlered 1ntu
Miscellaneous Parameters 137, 58, and 39 according to the wmethod specified
by the binary pattern of data bits 3, 4, an® 5 of the Orient Control WYord
DO1-03. Directly storing data via Miscellaneous Parameter Insert to
Miscellaneous Parameters 37, 38, and 39 shall not be permitted; and any
attempt to do so shall invoke an "illegal command"™ error. The functions of
bits 3, 4, and 5 of D01-03 are described below.

a. Binary pattern 000 shall command that no boresight data is to be
entered. Values previously stored in Miscellaneous Parameters 37-19 shall
remain unaltered.

b. Binary pattern 010 shall command comparison or reprogramming of
boresight angles stored in Miscellaneous Parameters 37-39 according to the
the option selected by data bit 6 of the Orient Control Vord.

1. If data bit 6 of Orient Control Vord specifies Compare Entered
Data (Bit 6 set to O). data from subsequent words DO1-04, DO1-05, and
D01-06 shall be compared to values stored ia Miscellaneous Parameters 37,
38, and 39 respectively. The results of the comparison shall be reflected
in the Orient Status Word Entered Data Compare bit (bit 9). The stored
values shall remain unaltered.

2. If data bit 6 of the Orient Control Word specifies Store
Entered Data (Bit 6 set to 1), data from subsequent words DO1-04, DO1-05,
and DO01-06 shall overvrite previously stored data in Miscellaneous
Parameters 37-39 respectively.

c. Binary pattern 100 combined with appropriately set MUX Deta Read
Select Bits (bits 7-10) shall command the specified hardware MUX Data Input
data be read and either compared to or stored in appropriate corresponding
bit locations in Miscellaneous Parameters 37-39. Comparison or store
function is selected by bit 6.

1. If data bit 6 of the Orient ‘Control Word specifies Compare
Entered Data (Bit 6 set to 0), the data appearing at the MUX Data Input
pins shall be compared to corresponding bits in the sppropriate
Miscellaneous Parameter storage location. The results of the comparison
shall be reflected in the Orient Status Word Entered Data Compare bit (bit
9). The stored values in Miscellaneous Parameters 37-39 shall remain
unaltered.

2. 1If data bit 6 of the Orient Control Vord specifies Store
Entered Data (Bit 6 set to 1), the data appearing at the MUX Data pins
shall overvrite previously stored data in the ccrresponding bits in the
appropriate Miscellaneous Parameter storage location. Additionally, the
first command to stuore MUX Data subsequent to a reset of the Hardvare
Boresight Data Store Complete flag (bit 10 of the Orient Status Word) shall
cause the flag to be set to logic 1 to indicate that all bits of the
corresponding angle have not yet been reprogrammed. The flag shall remain
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set until all 16 bits of the selected boresight angle have been
successfully read and stored at v ich time it shall be reset to logic O.
An attempt to store MUX Data Input into a different Miscellaneous Parameter
boresight angle storage location thar that originally selected shall not be
permitted vhile the Hardvare Boresight Store Complete flag is set. Any
attempt to do so shall invoke an "illegal command” error.

d. Binary pattern 110 shall command that the boresight correction
angles stored in Miscellaneous Parameters 37-39 shall be set to zero. This
command shall also reset the Hardvare Boresight Store Complete flag (bit 10
of the Orient Status Word) to logic O.

50.6.6.1.1 Software Boresight Angle Entry Format. Vhen the Orient Control
Word DO1-03 specifies data bus entry of boresight angles (bits 3, 4 and S
of D01-03 set to binary 010), -ubsequent data words DO1-04, DO1-05, and
D01-06 shall represent signed 16-bit values in the range of O to +/- 45
degrees for boresight correction to the INU chassis roll (X>r>), pitch
(Y>or>), and yav (2Z>r>) axes respectively. The format for these angle data
vords iy shovn in Format XIII in Appendix VI.

50.6.6.1.2 Hardvare Boresight Angle Entry Pormat. Entry of boresight angle
data via ‘the ﬁUR_batagfﬁgut TInes (INU connector P132 pins 24, 29, 39 and
49) shall occur wvhen  appropriate bits in DO01-03 command hardvare
read/compare or hardvare read/store functions. Binary data representing
the values of 1interest shall be placed by external hardvare onto the NUX
Data Input lines according to the binary psttern appearing on the MUX Data
Read Select pins (P132 pins 13, 14, 15 and 16). The binary pattern
presented on the MUX Data Read Select pins shall Le specified by bits 7-10
of D01-03 as shown in Appendix VI Section I Format XIII. Note that all
four bits of the four-bit vide field represent variable data when reading
boresight angles.

50.6.6.2 Boresight Qgﬁle Readout. Stored boresight correction anglies shall
be readable from the via 7T113-18 through I13-20 or a Miscellaneous
Parameter Read of Miscellaneous Parameter storage locations 37, 38, and 139.
The formst of the data presented shall depend upon the method used.

a. Readout of the boresight angles via Miscellaneous Parameter Read of
angles stored in Miscellaneous Parameters 37, 38, and 39 shall comply with
the Miscellaneous Parameter Read format (Format IX) described in Appendix
VI. The ASCII characters presented shall display the boresigh? angle in
the folloving manner: sDPMMSS where s represents the sign character (+ or
-), DD represents 0 to 45 vhole degrees, MM represents O to 60 arc minutes,
and SS represents O to 60 arc seconds.

b. Readout of the boresight correction angles via I113-18 through
113-20 shall be a signed binary representation of the values stored and
shall comply wvith the format shown for words DO01-04 through D01-06 in
Appendix VI. 113-18, I13-19, and I13-20 shall present values for roll,
pitch, and (X>r>, Y>r>' and 2>r>) boresight corrections stored in
Miscellaneous Parameter locations 37, 38, and 39 respectively.
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50.7 Urient Stautus Word (Miscellaneous Parameter 3b).

50.7.1 Description. The Orient Status Vord shall reflect the on/off status
of the orlent and boresight functions, the selected basic orienta*ion,
entered data compare flag, hardvare boresight store complete flag, and
orientation and boresight range check flags. The structure of the Orient
Status Word is shown in TABLE V-4.

50.7.1.1 Orient and Boresight On/0ff Status. The ON/OFF status of the
orient and boresight functionz comeanded via DO1-03 shall be reflected in
bits 1 and 2. The binary pattern 01 vhich represents an iilegal command
shall never occur.

50.7.1.2 Stored Basic Orientation. The basic orientation (default or
programmed) shall be reflected in data bits 3 through 8. Vhen Orient mode
is enabled, the basic orientation reflected shall always be that basic
orientation wvhich the INU is using to correct its data outputs. Vhen
Orient mode is disabled, the basic orientation reflectad shall be either
the default orientation assumed at pover-up or ths last programmed basic
orientation.

50.7.1.3 Entered Data Compare Flag. The value of the entered data compare
flag (bit™9) shall reflect the result of a bit-vise comparison of entered
data (via data. bus or hardvare MUX data read) and the corresponding data
stored vithin the INU vhenever any commanded data entry function specifies
the entry compare option. The flag shall remain in the state reflecting
the result of the comparison until a subsequent entered data compare option
command. :

50.7.1.4 Borcsight Data Store Complete Flag. The Boresight Data Store
Complete Flag (bit 10) shall reflect the status of the process of storing
boresight angle data either via the data bus or by four-bit fields read
from external hardvare into appropriate bit locations in the 16-bit
boresight angle Miscellaneous Parameter storage locations.

a. The flag shall be set to logic 1 upon receipt of & command to store
data bus angle data and it shall remain set until successful storage of all
boresight angles has been accomplished at which time it shall be reset to
logic O.

b. The flag shall be set to logic 1 upon the first command to store
hardvare boresight data inte any boresight angle storage location. It
shall remain set until the thrce remaining four-bit hardvare data fields
have been successfully read and stored in th¢ same 16-bit boresight angle
Miscellaneous Parameter. After successful storage of all 16 bits of the
particular boresight angle, the flag shall be reset to logic 0. Note that
the four-bit fields may be read and stored in any sequence; howvever, all 16
bits of the angle data must be read before the flag is reset. An attempt
to read and store hardvare data into a different Miscellaneous Parameter
than that originally begun shall not be permitted until that angle has been

completely reprogrammed. An attempt to do so shall invoke an "illegal
command" error.
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z. Enatling the boresight function shall not be permitted wh.le the
flag is set. An attempt to do so shall invoke an "illegal command” error.

d. The flag shall be reset by complete storage of hardwvare MUX Data
into the 16-bit angle, a command to clear 2ll boresight angles, or
successfu) storag2 of boresight angles via data bus entry.

50.7.1.5 Orient and Boresight Range Check Flags. The orient and boresight
range check flags shall reflect the abllity of the INU to operate using the
basic orientation, boresight angles, and resulting total orientation which
vould be in eftect If the stored orientation and boresight values vere
used. The <vralues of c*he range chack flags (bits 11, 12, and 13) shall
reflect potent al use of stored values regardless of vhether orient or
boresight functions (determined by bits 1 and 2) are on or off.

50.7.2 Orient Status Word Storage. The Orient Status Vord shall
he
stored in Miscellaneous Parameter 36.

a. Miscellaneous Parameter 36 shall be non-volatile memory and shall
e set to all zeroes upon pover-up. After power-up, appropriate bits
vithin the Orient Word shall be set by the INU according to the results of
internal calculations’/operations and/or in response to Orient Control Vord
(D01-03) commands.

b. Miscellaneous Parameter 36 shall he read-only and writing direcriy
to this location via Vis:ellaneous Parameter Insert shall not be permitted.
An attempt to vrite directly <o this location shall invoke an "illegal
command" error.

50.7.3 Status Readout. The status of the INY orientation and boresight -

functions shall be able to be determined during any opcrational mode by
performing either a Miscellaneous Parameter Read of Misceilaneous Parameter
36 or via I13-17. The format of the data presented shall depend upon the
method used.

a. Readout of the Orient Status Word via Miscellaneous Parameter read
of Miscellaneous Parameter 36 shall comply vith the Miscellaneous Parameter
Read format (Format IX) described in Appendix VI. The ASCII characters
presented shall comply wvith TABLE V-3.

b. Readout of the Orient Status Vord via I13-17 shall be a binary

representation of the bits stored in Miscellaneous Parameter 36 and shall
comply vith the format shown in TABLE v54.
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50.8 MUX Data Input/Output Characteristics.

50.8.1 MUX Data Select Outputs. The MUX Data Read Select output pins
(P-132 Pins 13, 14, 15, and 1 shall be latched to reflect the logic
states of bits 7-10 of any valid Orient Control Vord. The outputs shall
remain latched and stable until altered by a subsequent valid Oriient
Control Vord. 1If an Orient Control Word is rejected as an illegal cummand,
the MUX Data Read Select pins shall remain latched at their previous
levels.

a. A logic 1l in bits 7-10 of the Orient Control Word shall be
reflected at the appropriate output pin as a +4.0 to +5.5 VDC TTL level. A
logic O shall be reflected as a 0 te +0.5 VDC TTL level. Any MUX Data Read
Select output zhall be cepable of driving at least 2 standard TTL loads
(3.2 mA total).

50.8.7 MUX Data Inputs. MUX Data 1Inputs (P-132 pins 24, 29, 39, and 49)
zhall by lgvel-sensitive with sufficient hysteresis to ensure proper
deceding of levels presented. Data presented to the MUX Data Inputs by
axternal hardvare in response to a MUX Data Read Select shall be :

a. A logic O shall be presented as a +3.0 to +5.5 VDC level and logic
1 shall be presented as a 0 to +0.6 VDC level. The MUX Data Inputs shall
present no more than a 5 ma load maximunm.

b. Open circuit inputs shall be decoded as logic 0. Bxternal pull-ups
of unused inputs shall not be required.

50.5.3 MUX Data Timing. The INU shall not expect valid data at the MUX
Data Input pins any earlier than 100 microseconds after the MUX Data Read
Select output becomes valid and stable.
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BO/BA/TO OUT
6 1l4-16 000

(=]

Fuuction Reserved

Note 1: Appearance of binary pattern 01 would represent entry of a
Prohibited command. This pattern should not occur in normal oparation
and its appearance in these bit locations vould most likely indicate a
memory failure.

Note 2: The ASCII characters shall be two numeric digits in the range
of 00 to 63 as determined by the binary value represented by the
various basic orientation combinations.

Note 3: BO = Basic Orientation, BA = Boresight Correction Angle, TO =
Total Orientation, OUT - OUT OF RANGE, and IN « WITHIN RANGE.
1

|

CHAR BITS VALUE ASCII FUNCTION T B T
1 1-2 00 ] Orient OFF / Boresight OFF
01 | 4 Prohibited Command (Note 1)
10 0 Orient ON / Boresight OFF
11 B Orient ON / Boresight ON
:2,3 3-8 000G00 Jo Basic Orientation (Nove 2)
000001 01
100000 32
111110 62
111111 63
4 9-10 00 P Compare PASS / Store COMPLETE
01 I Compare PASS / Store INCOMPLETR
10 F Compare PAIL / Store COMPLETE
11 B Compare FAIL / Store INCOMPLETE
5 11-13 000 0 Range Check (Note 3) BO/BA/TO IN
001 1 ‘ BO OUT BA/TO IN
010 2 BA OUT BO/TO IN
011 3 BO/BA. OUT B0 IN
100 4 TO OUT BO/BA IN
101 5 TO/BO-  OUT BA IN
110 6 TO/BA OUT BO IN
7

Table V-3. ASCII Representation of Orient Status Yord
“Buring MIscellaneous Parameter 16 Read
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DATA BIT VALUE

' 00
1-2 01

10

11

00

3-4 01

10

11

00

5-6 01

10

1

00

7-8 01

10

11

9 0

1

10 0
1

11 0
1

12 0
1

13 0
1

14 0
15 0
16 0

Remack:

vitlbive ity wunw

FUNCTION DESCRIPTION

Orient OFF / Boresight OFF
Prohibited

Orient ON / Boresight OFF
Orient ON / Boresight ON

0 Degree Roll Orientation
90 Degree "
180 Degree "
27C Degree "

0 Degree Pitch Orientation
90 Degree

180 Degree

270 Degree

0 Degree Yaw Orientation
90 Degree " :
180 Degree "
270 Degree "

Entered Data Compare PASS
FAIL

Boresight Data Store COMPLETE
~ INCOMPLETE

Basic Orientation WITHIN RANGE
OUT OF RANGE

Boresight Angles VITHIN RANGE
OUT OF RANGE

Total Orientation VITHIN RANGE
OUT OF RANGE

Function Reserved

{Default)
(Note 1)

{Default)

(Default)

{Default)

(Note 2)

(Note 1)

(Note &)

(Note 5)

(Note 6)

Default values represent functions or conditions which
shall be assumed by INU upon power-up unless othervise
Programmed. See Notes, page 118.

TABLE V-4. Orient Status Vord
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TABLE V-4 (NOTES)

Note 1: This value represents a prohibited command and shall not be
permitted. Attempt to enter this command shall invoke an "illegal command”
error.

Note 2: This bit shall be set subsequent to any data entry (via ’sta bus
or hardvare MUX Data read) command wvhen the compare option is specified.
This bit shall be set to logic O if the compare vas successful, logic 1 if
the compare was unsuccessful.

Mote J3: This bit shall be set to logic 1 under the following conditions:

1. Upon receipt of a command enter boresight angles via the data
bus in words DO1-D4, D01-0S, and DO1-06. The bit shall remain set until
successful completion of storage of all boresight angles, at which time it
shall be reset to 0.

2. Upon the first occurrence of a command to store any boresight angle
via hardvare MUX Data Read subsequent to the bit having bae: reset. The
bit shall remain set throughout any subsequant operarion untili sufficient
commands to store all remaining bits of the particular heresight angle have
baen successfully executed, at which time it shall be reset.

This bit shall be reset to logic O upon successful completion of MUX Data
angle storage, upon command to clear all angles, and upon completion of
data bus angle storage. Enabling boresight function shsll not be permitted
vhile this flag is set.

Note 4: This bit 1s set to 0 wvhen commanded orientation can be
accommodated by the INU without performance degradation. Bit is set to 1
i{f INU cannot accommodate commanded orientation.

Note 5: This bit is set to O vhen stored bhoresight angles can be
accommodated by INU irrespective of orientation. Bit is set to 1 if INU
cannot accommodate the commanded boresigh. angle(s).

Note 6: This bit is gset to O when INU can accommodate total commanded
orientation (basic orientation plus boresight correctior,. Bit is set to 1
if INU cannot accommodate total orientation without performance
degradation.
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APPENDIX VI
MULTIPLEX DATA BUS OPERATION
AND INU MESSAGE FORMATS
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60.0 MULTIPLEX DATA RUS QOPERATION AND iNU MESSAGE FORMATS

60.1 Scope and Purpose

60.1.1 Scope. This appendix defines requirements for the multiplex data
bus portion of the INU hardvare. Conventiona' stand alone navigation
systems are discussed. Systems where the INU ° .rmr~grated with a central
computer are discussed.

60.1.2 Purpose. The purpose of this document is to establish uniform
requirements for an INU which uses multiplex data buses as interface
devices. A secondary purpose is to identify unique subaddress c>des and
data message word and bit assignments. The document wiil promote technical
interchange by further defining digital interfaces.

60.2 Applicable Documents

STANDARDS

MIL-STD-1553B Aircraft Internal Time Division

21 Sept 1978 Command/Response Multiplex Data Bus
Notice 1, 12 Feb 1980

SPECIFICATIONS

MIL-E-6051D(1) Blectromagnetic Compatibility

05 Jul 1968 _ Requirements Systems

60.3 Netvorking Data Bus Requirements

60.3.1 Nétworkigg.cencral. The folloving paragraphs outline the
procedures for

the INU data buses. All of the requirements in Section 60.4
apply to both INU data buses, with the exception of Section 60.4.4
requirements wvhich shall not apply to Network 2.

60.3.2 Message and Vord Format. The message and word formats specified in
TABLE VI-d, shall be avallable on both Network 1 and Netwvork 2 data buses.
Data form will be in accordance with paragraph 60.4.2.1 and transmission
method shall be as specified in Section 60.4.2.2.

60.3.3 Netvorking Bus Characteristics. The networking bus characteristics
are as follovs:

a. The INU will be identified with only one RT address.

b. Both Network 1 and Network 2 will use this address.

c. Network 2 (Channnels A and B) is always an RT, never a BC.
60.3.4 Inter-Bus Compatibility. The INYU shall.be able to accept any of the
defined messages, on eilther bus network, at any time. There shall be no

combination of messages on any bus, at any time, that shall cause the INU
to lock-up or enter an undefined state.
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060.4 MIL-STD-133) Requitements

60.4.1 INU/Data Bus Operation. Vhen operating as a remote terminal, the
INU components shall conform in accordance with the data bus operation, as
defined in MIL-STD-1553 and Notice 1 thereto. Sole control of information
transmission shall reside wvith the bus controller vhich shall initiate all
transmissions. The INU shall implement a bus controller configurstion in
accordance vtih MIL-STD-1553 and paragraph 60.4.4. Requirements contained
herein shall supersede those contained 1in MIL-STD-1553 vhen conflicts
betveen the tvo exists. Typical wmultiplex data bus functional interfaces
for operation under primary bus control are depicted in FIGURE VI-l.
Multiplex data bus functional interfaces for operation under INU bus
control are depicted in FIGURE VI-2.

60.4.1.1 Information Transfer Modes. Tha INU compcnent shall use only the
folloving modes of Information transfer: (1) Bus controller to remote
terminal (RT) transfer; (2) RT to controller transfer; <{3) RT to RT
transfer. Broadcast commands shall not be alloved for data/information
transfer, i.e. 106, IOl, etc. Hovever, the INU shall be capable of
receiving the synchronize mode commands via a broadcast transfer in
addition to the normsal transfers, see paragraphs 60.4.2.2.2 and
60.4.2.2.2.7.

60.4.2 Characteristics

60.4.2.1 Data Form. Digital data shall be transmitted in a form
compatible wvith the message and wvord formats defined in TABLR VI-8.

"Negative quantities shall follov the. 2.s complement convention. Dats bit

number "1" as defined in TABLE VI-8 shall be the most significant bit and
data bit "16" shall be the laast significant bit. Vord formats vhich
define least significant bits to a higher resolution than the computational
capability of the INU shall be filled with logic seros subsequent to the
least significant INU computed bit. Any unused bit positions in e vord
shall be transmitted as logic zeros.

 60.4.2.2 Transmission Method.

60.4.2.2.1 Transmission Rate. The transmission rate on the bus shall bel.0
megabit per second vwith a long terwm stability of +0.01 percent (i.e., +100
Hz). The short term stability (i.e., stability over a 1.0 sacond Interval)
shall be at least 0.001 percent (i.e., +10 Hz).

60.4.2.7.2 Command Word. A command word shall be comprised of a sync
vaveforn, address, transmit/receive bit, subaddress/ mode, data word
count/mode code, and a parity bit, except as modified by 60.4.2.2.2.7.

60.4.2.2.2.1 Sync. The command sync vaveform shall be an inva..d
Manchester vavetorm. The width shall be three bit times, vith the vaveform
being positive for the first one and one-half bit times, and then negative
for the folloving one and one-half bit times. If the next bit following
the sync is a logic zero, then the last half of the sync wavefoim shall
have an apparent width of two clock periods due to the Mancheste: encading.
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60.4.2.2.2.2 Address. The next five bits following the sync shall be the
RT address. This permits a maximum of 32 RT.s to be attached to any one
data bus. All l.s shall indicate a decimal address of 31 broadcast and
shall not be used except as stated in paragraph 60.4.2.2.2.7 and 60.4.1.1.
All 0.s shall indicate a decimal address of 32. The most significant bit
of the address shall b2 transmitted first.

60.4.2.2.2.2.1 Unique Address. Selection of the specific address shall be
determined by the presence or absence of continuity betveen pins on the INU
components input-output connectors. The presence or absence of continuity
shall be established in the vehicle viring. The INU addresses shall be
established in the vehicle wiring. A zerc condition shall be indicated by
pin to ground continuity. All five pins shall be connector programmable.
See Table VI-1 for allocated address assignments.

60.4.2.2.2.3 Trangmit/Receive. The next bit following the address shall be
the transmit/receive bit, wvhich shall indicate the action required of the
RT. A logic zero shall indicate the RT 1is to receive, and a logic one
shall indicate the RT is to transmit.

60.4.2.2.2.4 Subaddress /Mode. The next five bits following the
transmit/receive bit shall be utilized for either a RT subaddress or
modecontrol, as is dictated by the individual terminal requirements. The
subaddress/mode values of 00000 and 11111 are reserved for special
purposes, as specified in 60.4.2.2.2.7, and shall not be utilized £for any
other function.

60.4.2.2.2.5 WYord Count/Mode Code. - The next five bits followving the
subaddress/mode control shall be the quantity of data vords to be either
sent out or received by the RT, with the exceptions specified in paragraph
60.4.2.2.2.7. A maximum of 32 data words may ba transmitted or received in
any one message block. All 1l.s shall indicate a decimal count of 31, and
all 0’3 shall indicate a decimal count of 32.

60.4.2.2.2.6 Parity. The last bit in the vord shall be used for parity
over the preceding sixteen bits. 0dd parity shall be utilized.

60.4.2.2.2.7 Mode Control. In accordance with  MIL-STD-1553,
paragraph4.3.3.5.1.7. A subaddress/mode field bit pattern of 00000 and/or
11111 shall imply that the contents of the word count field are to be
decoded as a five bit mode command. The mode code indicators 00000, and
11111 shall not convey different information. The INU shall implement the
folloving mode codes as a minimum:

Mode Code Function

00001 Synchronize (without data)
00010 Transmit Status Word
00011 Initiate Self Test (RT)
00100 Transmitter Shutdovn
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00101 Override Transmitter Shutdown
01000 Resat lemote Terminal

10001 Synchronize (vith data)

16010 Transmit Last Command

10011 Transmit BIT Vord

The twvo synchronize swode commands shall also be implemented as broadcast
commands. The synchronize mode commands shall only apply to the bus
netvork that it is received on (see paragraph 60.4.3.2).

60.4.2.2.2.7.1 Reset Remote Terminal. As per MIL-STD-1533 paragraph
4.3.3,5.1.7.9. An"RY recelving the KReset Remote Terminal aode code shall
respond vith a status vord as specified in MIL-STD-1553 paragraph 4.3.3.3.3
and then reset. Vhile the RT is being reset, the KT shall respond to a
valid command with one of the folloving thre¢ responses: RT offline (no
response on the data bus), status vord transmitted vith the busy bit set,
or normal response. If any data is transmitted from the RT vhile it |is
being reset, the information content of the data must be valid. An RT
receiving this mode code shall completa the resct functlion vithin 5.0
milliseconds folloving transaission of the status vord.

60.4.2.2.2.7.2 Initiate SelZ-Test. As par NIL-STD-1553 paragraph
4.3.3.5.1.7.4. En  FT recelving the Initiate Self-Tes: mode code shall
respond vith a status vord as specified in MIL-STD-1553 paragraph 4.3.3.5.3
and then initiate the self-test function. Vhile the self-test is in
progress, the RT shall respond to s valid commend vith ong of the following
three responses: RT offline (no response on the data bus), status vord
transmitted vith the busy bit set, or normal response. If any data is
transmitted from rhe RT vhile it is in seif-test, the information content
of the dats must be valid. An RT recelving this mcde code shall complete
the self-test function within 20.0 williseconds folloving transmission of
the status vord.

60.4.2.2.2.7.3 Transmit Bit Vorxd. Par  MIL-STD-1533 paragrsph
4.3.3.5.1.7.14. Any bit{c) get to a logic one in the BIT wvord shall
indicate a failure in the INU.s MIL-STD-155) Terminal.

60.4.2.2.2.8 Allocated Subaddress Mode. TABLE VI-2 lists INU subaddresses
vhich have been allocated. Usa of other subaddraesses for the INU system
shsll be subject to eppcoval by the procuring activity.

60.4.2.2.2.9 Instrumentation Bit. Bit 10 of the command vord shall be
set to a "i*,

60.4.2.2.2.10 Varizble Message Block. Tha INU RT shall be able to
transmit a subset cf any message block defined in Table VI-2 (i.e., send
the firsr n-x vords of a message, vhere n 13 the defined vord count ¢f that
message in TABLE VI-2 and X< n-1). This shall ba done by vacying the vord
count up to the maximum deflned by a particuler subaddress in TABLE VI-2.
The INU shall receive and use the werd count to determine the nusber of
verds in a message block.
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60.4.2.2.3 Status Word. The following  bits, messsge error,
instrumentation, broadcast command received, subsystem flag, and terminal
flag MIL-STD-1553, paragraph 4.3.3.5.3.3, 4.3.3.5.3.4, 4.3.3.5.3.7, and
4.3.3.5.3.9 and 4.3.3.5.3.11) shall be implemented. Other bits may be
optionally implemented, but may nct be implemented as constraints on system
operation.

60.4.2.3 Trancmission Line.

60.4.2.3.1 Cable Coupligg. Transformer coupling as defined in
MIL-STD-1553, paragraph 4.5.1.5.1 shall be used.

60.4.2.3.2 Viring and ~abling for EMC. For purposes of electromagne*ic
compatibility (EHCS, .he wviring and cabling provisions of MIL-E-$051 shall

apply.
60.4.2.4 RT/Bus Interface Circuits.

60.4.2.4.1 RT Output Levels. The AT signal output circuitry shall be
capable of driving the cable specified in MIL-STD-1553, paragraph 4.5.1.1,
and not less than 33 other RT.s, as specified herein, each attached to the
cable by means of a cable stub with ¢ maximum length of 20 feet. The
output circuitry shall maintain the specified operation with the exception
of a 25 percent maximum reduction of the data bus signal amplitude in the
event tnat one of the RT.s has a fault that causes it to reflect the fault
impedance specified in MIL-STD-1553, paragraph 4.5.1.5.1.2, onto the bus.
The RI signal output voltage shall be within the range of 18.0 to 27.0
volts, peak to peak line-to-line, wher measured at the RT output,
terminated into a 70 ohm plus or minus 5 percent resistive load. The RT
signal voltage shall be greater than or equal to 18.0 volts p-p 1line to
line at the RT output wvhen terminated into a 143 ohm plus or minus 1
percent resestive load. .

60.4.2.4.2 RT Input Impedance. The magnitude 'of the RT input impedance,
vhen the KT .3 not transmitting, or has pover removed, shall be a minimum
of 1000 ohms within the frequency range of 75 kHz to 1.0 MAz. This
imped.nce is that measured line-to-line at point A o6 Figure 9,
MIL-STD-1553.

60.4.3 Remote Terminal Operati:a. The illegal command option as defined in
MIL-STD-I553, paragraph 4.4.3.4 shall not be implemented. The INU shall
respond *in form" to ali valid commands, i.e., respond vith status and the
proper nuaber of data vords as defined by the command word.
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60.4.3.1 RT Time Out Requirements. When the INU is acting as a remote
terminal, it shall time out It date 1s not received. This time out shall
occur ro sooner than 52 microseconds and 0 later than 58 microseconds
subsequent to the receipt of an RT to RT receive command. These times are
referenced from the end of the receive command to the beginning of the
first expected data wvord.

60.4.3.2 Time Tag. Timer information shall be output as specified in the
message formats of table VI-8. The timer for each network shall be free
running and independently controllable with an LSB of 64 microseconds and
shall be reset to logic O or preset to a defined value via the synchronize
nocde commends defined in 60.4.2.2.2.7. The time tag shall reflect the time
at vhich its associated data vas sampled, i.e. at the INU validity point.

60.4.3.3 Data Coherency/Sample Consistency. Tha INU shall maintain the
time coherence of information transferred over the bus. It shall provide
sutually consistent samples of information and deterministic transport
lags. The INU design shall insure that messages transmitted over the bus
contain only mutually consistent samples of information. Different words
used to transait multiple precision parameters shall all be meabers of the
same set. Functionally related parameters updated at the same rate shall of
the same sample set. Suitabla buffering and transmission control logic
shall be provided to prevent the transmission of a partially updated
message that vould contain mutually inconsistent data. Indicator bits
shall be consistent with their corresponding data without respect to
refresh or transmission rates. The only exception to these requiremen.s
are as noted in TABLE VI-2 and vord formats in TABLE VI-8.

60.4.3.4 Data Vraparound. The INU shall implement. a data vraparound
capability wvith subaddress 28 (11100). The RT shall be capable of
receiving and transsitting 32 data wvords at this subaddress. A valid
receive message vith this subaddress to the INU shall cause the INU to
store the commanded number of data vords. A valid transmit command with
this subaddress to the INU shall cause the INU to transmit the commanded
number of stored data vords. The data vords shall be transmitted in the
same order as the vords received by this subaddress. This may be used to
verify the output symmetry in sections 4.5.2.1.1.4 and 4.5.2.2.1.4 of
MIL-STD-1553. .Any intervening valid receive command tc the INU may alter
the content of the sto.'ed data.

60.4.3.5 Subsystem Status. The INU shall, upon command, transmit its
self-test/status information. Status here refers to Mode, State, Health,
or Identification information for the complete RT, BC, and all other INU
components. Il4 subaudress 10100 (20) shall be reserved for this function.
The INU shall be capable of transmitting at least one data word for this
subaddress. The first data word transmitted by the RT shall be all zeros
to indicate that the RT, BC, and INU components have no failures and
nonzero if there are any failures; this word reflects current status. Any
nonzero value shall be reflected via the subsystea flag or terminal flag as
appropriate. Subsequent data words may be used to expound on the failures
and to transmit mode, state, or identification information. The specific
bit definitions shall be defined by each manufacturer based upon their
particular design within the above constraints.
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60.4.4 Bus Controller. The INU shall perform the function of Bus .

Controller vhen the double-ended bus control discrete is a logic O (see
Appendix III), or if the discrete is left floating or if the driver is
povered dovn. The INU shall relinquish control of the bus if the bus
control discrete is a logic 1 (see Appendix IYI). The input circuits of
the receiver shall present a minimum impedance of 10 kilohms. Short
circvit of the bus control discrete shall not damage the INU. The bus
contiol function shall be inhibited vhenever any unused terminal address
line (P-132 pins 34 through 38) is strapped to the Bus Control Discrete
high (P-131 pin 51) vhile the Bus Control Discrete lov (P-131 pin 17) is
tied to ground.

60.4.4.1 Tvo Bus Control System. The INU will function as a remote
terminal vwhen the bus control discrete is a logic 1 (2.4 VDC Min). WUhen
the primary bus controller is operational, it will raise the bus control
discrete 20 ms before initiating activity. The INU should cease controller
operation immediately upon detection of a high bus control discrete. INU
must, after detecting the bus control discrete lov for 20 ms, monitor each
bus for valid command words to determine the presence of data bus traffic
prior to assuming control of the data bus. Failure to detect valid command
vords on the data buses vitkin 40 ms subsequent to the above detection
period shall constitute quiet bus conditions and bus controller operation
should begin. Detection of valid commands on either data bus vhile in this
time period shall inhibit the INU Bus Controller function. Howvever, the
INU shall continue to monitor for bus traffic and shall initiate bus
controller operation if bus traffic cemses for any subsequent 40 ms period.

60.4.4.2 Bus Control Puncticns. The bus control functions are to supervise
all serial digital data transmissions and to manage the data bus
redundancy.

60.4.4.2.1 Transmission Supervision. The bus control function shall -

initiate all communication sequences by issuing command vords over the data
bus requesting subsystems to transmit or receive data. Refresh rate,
message block identification, subaddress fields and wvord counts required to
generate the command words are contained in TABLE VI-2. The sequence of
thase commands shall be established by operational scftvare in the INJ.
The bus control function shall also monitor each communication sequence and
initiate corrective action for command words vwvhich are not properly
executed. All refresh rates shall be construed to be minimum computation
rates.

60.4.4.2.2 Redundancy Management. The bus controller shall manage the
serial digital data bus redundancy. The error handling function of the INU
bus controller shall monitor the bus transmissions for the errors
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listed in MIL-STD-1553, paragraph 4.4.1.1. Errors detected during the
transmission of a data block on one bus will cause an immediate retry,
vithin the same frame, of the same message on the opposite bus for the
next attempt to transmit data.

60.4.4.3 INU Command Table Requirements. When bus control is transferred
to the INU, the INU shall perform the bus control function as follovs:

a. If the INU terminal address as determined from the aircraft
connector (in accordance with paragraph 60.4.2.2.2.2.1) is either 00100 or
00101, the INU shall operate as a controller according to the Unique CDU
Interfece Command Table VI-3. SAFR/MODE Commands wvill contein 11111 in
the subaddress/mode field.

b. If the INU terminal address as determined from the aircraft
connector is any address other than 00100 or 00101, the INU shall operate
as a controller according to the Generalized CDU Interface Command, Table
VI"3' . .

¢. All Safe commands shovn in Command Table VI-3 (i.e., S02Safe,
SC4Safe, etc.) are defined to be mode comamands (dedicated function
comnands) vhich have a vord count/mode code of 01000. This mode code
resets the receiving RT of the preceding RT to RT message.

60.4.4.4 Bus Controller Time "ut Requiremen.. Vhen acting as a bus
controller, the INU shall time out vhen avaiting a response to an issued
command but not sooner than 12 microseconds.
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TERMINAL ADDRESS SUBSYSTEM
01000 Unique Control Display Unit (CDU)
01100 Heads-Up-Display (HUD)
10000 Radar Display
10100 Radar
10101 Generalized CDU #1
10110 Generalized CDU #2
10111 Generalized CDU #3
11000 Stores Management System
11010 Global Positioning System
11100 Central Air Data Computer (CADC)
11111 Prohibited Address

TABLE VI-1 BACK-UP CONTROL FUNCTION AVIONIC SUBSYSTEM TERMINAL ADDRESSES

NOTE

All five bits of the terminal address field shall be connector
programmable. The INU terminal address vhen interfaced with the Unique
CDU shall be either 00100 or 00101. The INU terminal addraess when
interfaced vith a Generalized CDU shall not be any address listed in TABLE
VI-1 above or 00100 or 00101. The aircraft system integrator may define
any other terminal addresses. CDU #2 shall be used during INU Back-Up Bus
Control operaticn.
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Message blocks shown define INU tranvait/receive requirements when
operating as s remote terminal.

Groups A and B are mutually exclusive to any typical system. (f.e., Group
B may only be used if the saircraft connectir is programmed to provide come
INU terminsl address other than 0100 or 001%]). Message blocks other
than Group A and Group B sre uscable with any INU terainal sddress.

O

o
=

F02

\ €12
PRIMARY BUS T Te

F17
CONTROL
cov/cos |

(OR OTHER AVIONICS) /Jg 101/104/106/1n 1 .
, [ o 1000110/11 1012137018\

”'v

001

106/108

Group A message blocks are used with a unique CDU panel wechanization
which {8 dependent on INU software.

Group B message blocks are used with a generalized CDU panel mechanization

which is independent of INU software.

FLGURE VI~] TYPICAL MULTIPLEX DATA BUS
FUNCTIONAL DIAGRAM (UNDER PRIMARY BUS CONTROL)

SNU 84-1, 28 FEBRUARY 1986

-129-~




(Note 1)—-\
UNIQUE
cov

(Mote 2)

co2

1047408
(Nete q)

(Note J)

802

SYSTEM

RADAR
DISPLAY

NOTE 1: These two CDU interfaces sre mutually exclusive. The INU
Bus Control function wmust command either one or the other in the
backup wmode, but not both simultanecusly.

NOTE 2: CDU Panel/Operator interface dependent on INU software.

NOTE 3: CDU Panel/Operator interfsce independent of INU software.
NOTE &: 106 18 used with INJ terminal addresses 00100 or 0010l as

determined from the aircraft connector. 108 {35 used when the
terminal address is determined to be any other wvalue.

NOTE 5: FO02 correction vector must be computed by an external
computer (i.e. other than the INU) that accepts sensor information
and INU data to compute the corrections to the INU.

Figure VI-2 Multiplex Data Bus Functional Diagram
(Under INU Bus Control)
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CTRANSMITTING SUBSYSTEMS RATE (TIMES/SECOND)
(SEE NOTE)
SUBSYSTEM BLOCK ID | SUBADDRESS| WORD COUNT{ REFRESH TRANSMIT
INU 101 10000 32 50 50
102 10001 10 5 12.5
103 10001 8 5 12.5
104 10000 13 50 50
105 10000 13 50 50
106 11001 32 * 12.5
107 11011 32 2.5 12.5
108 11001 K} * 50
109 10011 23 200 200
I10 10010 28 12.5 12.5
I11 10110 26 As Req As Req
112 10311 15 As Req As Req
I13 11000 24 As Req As Req
Inl 11010 17 200 <
I14 10100 ' 32 As Req As Req
UNIQUE CDU P02 10000 ' 4 As Req 12.5
CDU #2 DO1 11010 7 5 12.5
CADC col, Co6 10000 10 20 25
c02 10000 9 20 25
co3 10000 _ 4 20 25
RADAR DISPLAY 201 10001 1 6.25 - 6.25
RADAR RO2 10001 3 50 50
RO3 10000 5 50 50
RO4 10010 9 25 25
[ STORES NGT SYSTEN | 502 10000 4 50 50
S03 10000 2 1.5625 1.5625
504 10000 J 4 50 50
GPS (EXT.COMP.) FO2 10001 30 As Req As Req
*Refresh Rates as specified in Formats section

Note: All refresh rates are a minimum. Subsystems may refresh at any
higher rates consistent with their capability. Minimum rates for INU
ressages shall not imply an infinite rate requirement, but shall imply that
vhen a maximum transmit/receive rate descrihed by 16 back-to-back 32 word
messages, vith intermessage gaps of not more than 2 microseconds, are
requested, the INU data shall be valid. Vhenever message rates exceed
those described here, any INU function or performance, other than bus
communication, shall be unaffected. Upon return to rates described here,
the bus communication shall recover to normal opexation.

Table VI-2 TRANSMITTING SUBSYSTEM SUBADDRESS/VORD COUNT/RATES
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(See Note)

RECEIVING SUBSYSTEMS RATE (TIMES/SECOND)

f——— e - - ——

SUBSYSTEM BLOCK ID SUBADDRESS WORD COUNT REFRESH TRANSMIT
INU col [ 11110 10 20 25
€03 10011 4 20 25
Dol 11010 7 5 12.5
FOl 10100 7 As Req 12.5
F02 10001 30 As Req As Req
F12 10110 25 As Req 1.5625
F16 10101 29 As Req 1.5625
F17 10010 2 As Req As req
P02 10100 4 As Req 12.5 :
UNIQUE CDU 103 10000 8 5 12.5
CDU #2 106 11001 32 * 12.5 '
107 11011 | 32 2.5 12.5 |
RN U NI [ SRS NN
RADAR DISPLAY RO4 10100 9 25 25 !
S03 10011 2 1.5625 1.5625 |
—— . mueme et - mew Ry . - a— . b ——— s o e wem .{ g s+ — e 4 . — e —
RADAR 105 10001 13 50 50
S04 10010 4 50 | 50
201 10011 1 6.25 16,25
R S R ]
HUD €02 11101 _j 9 20 25
104 11010 13 50 50
108 11001 31 * 50
RO3 11011 5 50 50
$02 11100 4 50 50
- ; — . e —— ——
STORBES MGT SYSTEM | RO2 10001 3 50 50
. - . . i aas i i e ccemmae el am— s e e O T S v S e
GPS LIOl 10001 32 50 50
* Refresh rates as specified in Word formats Section.

Subsystems may refresh at any higher rates

consistent vith their capability. Minimum rates for INU messages shall not
imply an infinite rate requirement, but shall imply that when a maximum
transmit/receive rate described by 16 back-to-back 32 word messages, with
intermessage gaps of not more than 2 microseconds, are requested, the INU
data shall be valid. Vhenever message rates exceed those described here,
any INU function or performance, other than bus communication, shall be
unaffected. Upon return to rates described here, the bus communication
shall recover to normal operation.

Note: All rates are minimum,

TABLE VI-2a RECEIVING SUBSYSTEM SUBADDRESS/WORD COUNT/RATES
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GENERALIZED CDU INTERFACE

FRAME NUMBER
1 2 3 4 5 6 7 8
FRAME TIME (MILLISECONDS)
| 20 40 60 80 100 120 140 160
| , 108 108 108 108 108 108 108 108
| 105 105 I0S 105 105 105 105 105
101 101 101 101 101 101 101 101
$02 $02 $02 $02 $02 $02 $02 S02
L04 S04 S04 S04 S04 S04 S04 S04
| RO2 ROZ RO2 RO2 RO2 RO2 RO2 RO2
| R0 RO3 RO3 R03 RO3 RO} RO3 RO3
| FO2 cn2 106 c02 z01 C02 106 c02
| col 107 co1 col 107 col
: RO4 D01 RO4 RO4 . DOl RO4
FRAME NUMBER
9 10 11 12 13 14 5 16
FRAME TIME (MILLISECONDS)
| 180 200 220 240 260 280 300 320
| 108 168 108 108 108 108 108 108
N 105 105 105 105 105 105 105 105
| 101 101 101 101 101 101 101 101
| $02 502 502 $02 802 802 $02 $02
‘ : S04 $04 S04 SV S04 | . S04 S04 S04
. ] ~ RO2 RO2 RO2 RO2 RO2 RO2. | RO2 RO2
| v RO3 RO} RO3 ROJ RO3 RO3 RO RO3
\ €02 106 (1) 201 co2 106 c02
| col 107 col co1 107 col
‘l RO DO} RGA RO no1 RO4
| FRAME NUMBER
‘ ' 17 18 19 20 21 22 23 24
| FRAME TIME (MILLISECONDS)
340 360 380 400 420 440 460 480
108 108 108 106 108 108 108 108
105 105 105 105 105 105 105 105
101 101 101 101 101 101 10! 101
502 S02 $02 502 S02 $02 S0 $02
S04 S04 S04 S04 S04 804 S04 S04
RO2 RO2 RO2 ROZ RO2 RO2 RO2 RO2
RO3 ROJ RO3 RO3 RO3 RO3 ROD RO?
$03 €02 106 cC2 20} c02 106 €02
col 107 co1 co! 107 cni
RO4 DOl RO4 RO4 DNl Ka

TABLE VI-3 - BACK-UP BUS
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FRAME NUMBER
25 26 27 28 29 30 31 32
ME (WILL
500 520 540 560 580 600 620 640
108 108 108 108 108 108 108
105 105 105 105 105 105 105 105
101 101 101 101 101 101 101 101
S02 502 502 502 502 502 502 502
S04 S04 S04 504 504 504 S04 S04
RO2 RO2 RO2 RO2 RO2 RO2 RO2 RO2 |
RO3  RO3 RO3 RO3 RO3 RO3 RO3 RO} |
co2 106 €02 201 €02 106 co2 |
col 107 col col 107 co1 |
RO1 D01 RO4 RO4 D01 RO1 |
!
UNIQUE CDU INTERFACE |
FRANE NURBER '
1 2 3 4 5 6 7 g |
20 40 60 80 100 120 140 160
101 101 101 101 101 101 101 01
104 104 104 104 104 104 104 106 |
105 105 105 105 105 105 105 105 |
502 502 502 502 $02 02 S02 s02 |
SO2*  SO2%  SO2%  S02*  S02*  SO2%  SO02%  S02% |
S04 S04 S04 504 S04 504 S04 S04 |
SO4*  SD4%  SO4* S04t SO04*  SO4*  SO4*  SO4*
RO2 RO2 RO2 RO2 RO2 RO2 RO2 RO2
RO2%*  RO2*  RO2*  RO2*  RO2*  RO2*  RO2*  RO2*
RO3 . RO3 RO3 RO3 RO3 RO3 RO3 RO3
RO3*  RO3*  RO3*  ROI*  RO3%* RO3%*  RO3*  RO3*
FO2 02 103 coz - 201 02 103 co2
co2* P02 CO2*  201*  CO2%  PO2 CO2*
col col col col
RO4 RO4 RO4 RO4
| _RO4* | | RO4&* | | _RO4* | |__RO4*

TABLE VI-3 - BACK-UP BUS COMMAND TABLE (cont.d)
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FRAME NUMBER

TABLE VI-3 - BACK-UP BUS COMMAND TABLE (cont’d)
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9 10 11 12 13 14 15 16
FRAME TINE (MILLISECONDS)
180 200 220 240 260 280 300 320
r—.. . e _———- .. . - PUR— 1
101 101 101 101 101 101 101 101
104 104 104 104 104 104 104 104
105 105 105 105 105 105 105 105
$02 502 502 $02 502 502 502 $02
S02%  SO2%  SO2%  S02%  S02%  S02*  SO2%  SO2#
S04 S04 S04 S04 S04 S04 S04 S04
SO4*  SO4*  SO4*  SO4*  SO4%  SOA%  SO4*  SO4*
RO2 RO2 RO2 RO2 RO2 RO2 RO2 RO2
RO2*+  RO2*  RO2*  RO2*  RO2*  RO2*  RO2*  RO2*
RO3 RO3 RO3 RO3 RO3 RO3 RO3 RO3
RO3*  RO3*  RO3*  RO3*  RO3*  RO3*  RO3*  RO3#
€02 103 02 201 co2° 103 02
CO2*  PO2 cO2*+  201%  COZ*  PO2 co2*
col col col col
RO4 RO4 RO4 RO4
RO4* RO&* RO4* RO4*
e ] — - S
\ FRAME NUMBER
' | 17 18 19 20 21 22 23 24
. "~ PRAWE TINE (MILLISECONDS)
[ 340 360 380 400 420 440 460 48
1601 101 101 101 101 101 101 101
104 104 104 104 104 104 104 104
105 105 105 105 105 105 105 105
$02 02 502 502 502 502 S02 $02
S02«  S02%  S02%  S02%  S02%  SO2%  S02*  SO2*
S04 S04 S04 S04 504 S04 S04 S04
SO4%  S04%  SO4*  SOA*  SO4*  SOA%  SO4%  SO04*
RO2 RO2 RO2 RO2 RO2 RO2 RO2 RO2
RO2*  RO2*  RO2*  RO2*  RO2*  RO2*»  RO2%*  RO2*
RO3 RO3 RO3 RO3 RO3 RO3 RO3 RO3
RO3*  RO3*  RO3*  RO3I%*  RO3I*  RO3*  RO3%  RO3+
503 C02 103 02 201 02 103 02
SO3*  C02% P02 CO2*  201*  CO2% P02 cO2*
col col col col
RO4 RO4 RO4 RO4
RO4* RO4* RO4* RO4*
e e e e




FRAME TIME (MILLISECONDS)

" FRAME NUMBER

25 26 27 28 29 30 31 32

500 520 540 560 580 600 620 640

.o e e — s ————

101 101 101 101 101 101 101 101

104 104 104 104 104 104 104 104
105 105 105 105 105 105 I05 105
S02 s02 S02 S02 s02 S02 S02 $02
SO2* S02* S02* 502+ SO2+ S02+ S02+ SO2*
S04 S04 S04 S04 S04 S04 S04 S04
S04* S04* S04* SC4* S04* S04+ S04* SO4x
RO2 RO2 RO2 RO2 RO2 RO2 RO2 RO2
RO2* RO2* RO2* RO2* RO2* RO2* RO2* RO2*
RO3 RO3 RO3 RO3 RO3 RO3 RO3 RO3
RO3* RO%* RO3# RO3* RO3* RO3* RO3* RO3*

C02 I03 €02 201 €02 103 co2
CO2* P02 C0o2* 201* CO2* P02 CO2*

Ccol col Ccol col
RO4 RO4 RO4 _ RO4
RO4* RO4* RO4* RO4*

* = MODE COMMANDS referred to as SAFE COMMANDS in the Unique

cDhU interface

——— ——— o e 6 m # 1 6 hn a  ———— ———— = % e S——r—————

TABLE VI-3 - BACK-UP BUS CONMAND TABLE (cont’ d)

- . m—— e = —— - — e s e eme C e ey

106-01
106-02

106-03
thru -
106-08
106-09

106-10
106-11
106-12
106-13
106-14

INU Control Vord 1.

Time Tag - Referenced to the beginning of the velocity
computation cycle (INS Control Word 2).

Velocity X, Y, Z - Velocity components referenced to .the
platform axis. ‘

Platform Azimuth - Clockwise angle from the platform X axis
to the vehicle mounting pads

Roll - Referenced to local esrth leveil

Pitch - Referenced to local earth level

Present True Heading

Present Magnetic Heading

Great Circle Steering Brror - Defined as a function of
Steering Mode:
Great Circle Steering - Bit 15 of DO1-02 set to Logic "O"
See Theta SE on Figure 11
Selected Course Steering-Bit 15 of DO01-02 set to Logic "1"
Theta SE is defined to be zero

- — o —— —— - ————— e tmem et s

SNU 84-1,
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106-15

106-16

106-17
106-18
106-19
106-20

106-21
106-22
106-23
106-24
106-25
106-26
106-27

106-28
106-29

| 106-30

106-31
i06-32

T

107-01
107-02
107-03
107-04
107-05
107-06
107-07
107-08
107-09
107-10
107-11
107-12

107-13
-

Computed Course Deviation Defincd as s tunction ot Steering

Mode:
Great Circle Steering - Bit 15 of D01-02 set to Logic "O"
See Theta CD on Figure 11
Selected Course Steering-Bit 15 of D01-02 set to Logic "1"
Theta CD= -(Magnetic bearing to position vhere bit
15 vas set to Logic "1") +/- (180 degrees) +
(Selected Magnetic Course)
Time to Steerpoint = Predicted ti ‘e based on groundspeed
compu’ ad from using last comput¢ ' vind assuming that present

true air speed shall remain cor ‘tant
Distance to Steerpoint
Relative Bearing to Steerpoint: RB « TB - TH [

Relative Bearing to nth Waypoint/Markpoint: RB = TD - TH i
Time to nth Waypoint/Markpoint = Predicted time baged on
groundspeed computed from using last computed wind assuaing
that present true airspeed shall remain constant
Distance to nth Yaypoint/Markpoint
INU Control Vord 3
nth Vaypoint/Markpoint Latitude (MSP) ,
nth Vaypoint/Markpeint Latitude (LSP) ,
nth Vaypoint/Markpoint Longitude (MSP)
nth Waypoint/Markpoint Longitude (LSP)
Selected Magnetic Course to Steerpoint = Desired nagnetic
ground track to Steerpoint (used vith Great Circle Steering)
Selected Magnetic Course = Desired magnetic ground track from
point vhere Selected Course Steering vas selected
Magnetic Heading to nth Vaypoint/Markpoint = Magnetic course to
selected position corrected for Drift Angle as computed using
last computed wind assuming present true air speed shall remsain
constant
True Air Speed « Last true air speed received from the central
air data computer or manuelly input via MISC PARAMETER INSER"™
Present Magnetic Ground Track
e —
|
i

Drift Angle

——— — e e i = s s v

nth Uaypoint/!arkpoint Spheroid/UTH Grid Zono (MSP)
nth Vaypoint/Karkpoint UTM Grid Zone {LSP)

nth Vaypoint/Markpoint 100,000 Meter UTM Area

nth Vaypoint/Markpoint UTM Easting
nth Waypoint/Markpoint UTM Northing
"Inertial Display" Present Position
"Inertial Display” Present Position

Latitude (M5P)
Latitude (LSP)

"Inertial
"Inertial
"Inertial
"Inertial
"Inertial
"Inertial

Display”
Display”
Display”
Display”
Display"
Display

Present
Present
Present
Present
Present
Present

Position
Position
Position
Position
Position
Position

Longitude (MSP)

Longitude (LSP)

Spheroid/UTH Grid Zone (NSP)
UTM Grid Zone (LSF)

100,000 Meter UTH Grid Area
UTH E&sting

— ——— e e —— —

TABLE VI-4 - SUMMARY OF 106 THRU 113 OUTPUTS (cont_‘l

SNU 84-1, 28 FEBRUARY 1986
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107-14 "Inertial Display" Present Position UTM Northing
107-15 | Entered True Heading
107-16 | Entered Magnetic Heading
I107-17 | Entered Magnetic Variation
107-18 | Computed Magnetic Variation
107-19 | Align Time and Status
107-20 | Vind Direction = Direction from vhich the wind blovs, i.e. the
angle measured clockvise from True North to the head of the
vind vector, plus 180 degrees.
107-21 | Wind Velocity at Last Mark Point Code
107-22 | Present Ground speed
107-23 ' Present Ground Track
107-24 | Predicted Ground Speed = Ground speed computed from last com-
puted vind assuming that present true air speed shall remain
constant |
107-25 | Present Convergence Factor in Use (Grid Mode) !
107-26 | Present Grid Heading = Vehicle Heading referenced to Grid |
North '
107-27 | Desired Grid Heading = Desired Grid Course corrected for Drift
Angle as computed using last computed wind assuming that
present true air speed shall remain constant
107-28 | Position Error North (AUXILIARY and OVERFLY update modes) ,
107-29 | Position Error Bast (AUXILIARY and OVERFLY update modes) ;
107-30
thru INU Miscellaneous Data !
107-32 ) e o _ __4
109-01 | INU Mode Vord .
109-02 | Time Tag '
109-03 | X Velocity (MSP) !
109-04 | X Velocity (LSP)
109-05 | Y Velocity (MSP)
109-06 | Y Velocity (LSP) ‘ ) ‘
109-07 | Z Vel -~ity (MSP) . '
109-08 | Z Velocity (LSP)
109-09 | Platform Azimuth
10$-10 | Roll
109-11 | Pitch
I10¢ 12 | Roll Rate (p)
10$-13 | Pitch Rate (gq)
109-14 | Yav Rate (r)
109-15 | Longitudinal Acceleration (nx)
109-16 | Lateral Acceleration (ny)
109-17 | Normal Acceleration (nz)
109-18 | Platform Azimuth Time Tag
109-19 | Roll Time Tag
109-20 | Pitch Time Tag
109-21 | Roll Axis Angular Acceleration
109-22 | Pitch Axis Angular Acceieraticn
109-23 | Yaw Axis Angular Acceleration
—_ e - — —_— e e e
REMARKS: NMSP = Host Significant Part; LSP = Least Siqnificant Part ]
TABLE Vi-4 - SUHHARY OF 106 THRU I13 OUTPUTS (cont d)
SNU 84-1, AMDT 1, 13 FEBRUARY 1987
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r“ 110-01 ’Time Tag

110-02 X Axis Residual Tilt
110-03 Y Axis Residual Tilt
110-04 |Z Axis Residual Tilt
110-05 | CNExx

110-06 |CNExx

110-07 |CNExy

110-08 | CNExy

110-09 | CNExz

I110-10 CNExz

I10-11 | CNEyx

110-12 | CNEyx

110-13 | CNEyy

110-14 | CNEyy

110-15 | CNEyz

110-16 | CNBEyz

110-17 | CSNxx

I10-18 | CSNxy

110-19 | CSNxz

110-20 | CSNyx

110-21 | CSNyy

110-22 | CSNyz

110-23 | Altitude Feedback Constant
110-24 | Altitude Feedback Constant
110-25 | Velocity Feedback Constant
110-26 | Velocity Feedback Constant
I110-27 | Acceleration Feedback Constant
110-2t. | Acceleration Feadback Constant

I11-01 | Reserved
I111-02 | Accelerometer Bias Uncertainty

111-03 (X,Y,2Z) Accelerometer Scale Factor (SF) Uncertainty

I11-94 | X Gyro Bias Uncertainty

I11-05 ! Y Gyro Bias Uncertainty

I11-06 | Z Gyro Bias Uncertainty

111-07 | (X,Y,Z) Gyro SF Uncertainty

111-08 | X Gyro Randomness

I11-09 | X Gyro Correlation Time

111-10 | Y Gyro Ramdomness

I111-11 | Y Gyro Correlation Time

I11-12 | Z Gyro Randomness

I11-13 | Z Gyro Correlation Time

I11-14 | (X,Y,Z) Accelsrometer Randomness

I11-15 { (X,Y,Z) Accelerometer Randomness Correlation Time

I11-16 | X Gyro Input/Quad Mass Unbalance (MUB) Uncertainty (Reserved)
I11-17 | Y Gyro Input/Quad Mass Unbalance (MUB) Uncertainty (Reserved)
I11-18 | Z Gyro Input/Quad Mass lUnbalance (MUB) Uncertainty (Reserved)
I11-19 | (X,Y,Z) Platform Tilt (Ground Align) Uncertainty

I11-20 | (X,Y,2) Platform Azimuth (Ground Align) Uncertainty

III_ZI_J (X,Y,2) Accelerometer Nonorthogonality Uncertainty

b e e o

e ——— e

- — - b oe—— .. - ® scommmcigma = — - 7‘._— - _———-—u-—-ﬂ\

"TABLE VI-4 - SU ARY OF 106 THRU I13 OUTIUTS (cont.d)

SNU 84-1, AMDT 1, 13 FEBRUARY 1987
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TABLE VI-4 - SUMMARY OF I06 THRU I13 OUTPUTS (cont'’d)

SNU 84-1, AMDT 1, 13 FEBRUARY 1987
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111-22 |Reserved — ]

I11-23 [Reserved

I11-24 | (X,Y,Z) Gyro Misalignment Uncertainty

I11-25 |Reserved

I11-26 |Reserved

112-01 |Reserved

112-02 {Accelerometer Scale Factor Asymmetry

I12-03 |Gravity Compensation (Reserved)

I12-04 |Gravity Compensation Correlation Distance (Reserved)

I12-05 |X Gyro Trending (Reserved)

I12-06 |Y Gyro Trending (Reserved)

I12-07 |Z Gyro Trending (Reserved)

I12-08 |X Gyro Warmup (Reserved)

I12-09 | X Gyro Varmup Correlation Time (Reserved)

I12-10 |Y Gyro Varmup (Reserved)

I12-11 Y Gyro Varmup Correlation Time (Reserved)

I12-12 Z Gyro Varmup (Reserved)

I12-13 |Z Gyro Varmup Correlation Time (Raserved) i

I12-14 |Accelerometer Varmup i

112-15 |Accelerometer Varmup Correlation Time

113-01 | Max Normal Rate For X Precision Torquing (Reserved) T

I13-02 |Max Normal Rate For Y Precision Torquing (Reserved)

113-03 |Max Normal Rate For Z Precision Torquing (Keserved)

I13-04 |{Max Sleving Rate Por X Coarse Sleving (Reserved) ?

113-05 iHax Sleving Rate For Y Coarse Sleving (Reserved) l
- I13-06 ' Max Sleving Rate For Z Coarse Sleving (Reserved) )

113-07 lPosition of tha Specific Force Origin, Xr

I13-08  Position of the Specific Porce Origin, Yr

I13-09 |Position of the Specific Porce Origin, 2r

I13-10 |Gyro Orientation About Zb, gamma Zo

I13-11 |[Gyr6 Orientation About Yb, gamma Yo

I13-12 |Gyro Orientation About Xb, gamma Xo

I113-13 |Accelerometer Orientation About Zb, gamma Za

I13-14 |Accelerometer Orientation About Yb, gamma Ya

I13-15 |Accelerometer Orientation Abeut Xb, gamma Xa

I13-16 |Terminal Address

I13-17 |Orient Status Vord

I13-18 |Roll Boresight Correction Angle

I113-19 |Pitch Boresight Correction Angle

I13-20 !Yav Boresight Correction Angle

I13-21 |Position of INU CG Along Xr

T13-22 |Position of INU CG Along Yr

I113-23 |[Position of INU CG Aleng 2r

113-24 ([Veight of the INU

S S S PR it e e . e e e e —— — - Pp—
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. } INU MODES *

[ BLoCK/WORD ID =~ DESCRIPTION 0123645678913
106-16 Time to Steerpoint XXX XXX X
106-20 Time to nth Vaypoint/Markpoint (WP/MP)}] X X X XXX X
106-29 Magnetic Heading to nth WP/MP XXX XXX X
107-24 Predicted Ground Speed XXX XXX X
107-27 Desired Grid Heading to nth WP/MP XXX XXx X

*INU modes marked with an X indicate that the indicated 106 and/or
107 vords shall contain all logic "0’s" in the indicated INU mode.
The INU modes are as follows:

0 - STAND3Y 6 - AUXILIARY FIX
1 - STORED HEADING ALIGN 7 - CALIBRATE

2 - GYROCOMPASS ALIGN 8 - ATTITUDR

3 - AIR ALIGN 9 - TBST

4 - NAVIGATE 13 - ORIENT

5 - OVERPLY FIX :

‘ SNU 84-1, AMDT 1, 13 FEBRUARY 87

TABLE VI-5 - PREDICTED SITUATION OUTPUT DATA
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INU MODES*

DESCRIPTION 2345678913

b

Time Tags

Velocity X, Y, 2

Platfora Azimuth

Roll

Pitch

Present True Heading

Present Magnetic Hesding

(‘reat Circle Steering Error
vomputed Course Deviation
Distance to Steerpoint

Relative Bearing to Steerpoint
Relative Bearing to nth VP/KP
Distance to nth Vaypoint/Markpoint
True Air Speed

Present Magnetic Ground Track
Drift Angle

Present Position Latitude & Longitude
Present Position UTM & Spheroid
Coaputed Magnetic Variation

Align Time and Status

Vind Direction

Vind Velocity & Last Markpoint Code
Present Ground Speed

Present True Ground Track

Present Convergence Factor in Use
Present Grid Reading

Position Error North

Position Error Bast

Roll Rate

Pitch Rate

Yav Rate

Longitudinal Acceleration

Lateral Acceleration

MO 3 3¢ D 3¢ X 52X >¢ D¢ X X4 D¢ X

9€ 3¢ 2¢ >C D¢ 2 3¢ DC M ¢ ¢
¢ ¢ 3¢ 3¢ 3¢ 3¢ HE ¥4 M X ¢
¢ 5¢ 3¢ 3¢ 4 3¢ 3¢ 3¢ ¢ ¢ M
3¢ 3¢ 3¢ ¢ D€ 3¢ 3¢ 3¢ ¢ 3¢ ¢

o e > ¢ > ¢
LR B T R
3¢ 3¢ 5¢ ¢ € < ¢ ¢ X<

4 Pd 3¢ 3¢ ¢ D¢ 3¢ D¢ D€ D4 2¢- D¢ D€ >t ¥ 3¢ D¢ 3¢ D¢ 3¢ ¢ 3¢ 24 DE D XX 3¢ X¢ 2¢ M ¢ ¢ (=]
o4 54 3¢ ¢ 5 3¢ ¢ ¢ >4 3¢ >¢ X

ﬁ‘NNN’("N“"%“N"’(NNNNXN”X“N”X“““NNN)‘

34 3¢ 3¢ D¢ 3¢ ¢ D¢ 3¢ 3¢ D¢ DE ¢ X

e In the TEST mode, output data vords designated vith an X shall
be set to sll logic zero’s upon entry into the TEST mode. From
then on, these outputs shsll reflect the requirements in
accordance vith section 70.

TABLE VI-6 - CURRENT SITUATION OUTPUT DATA

SNU 84-1, AMDT 1, CHBANGE NOTICE 1, 5 MAY 87
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ot
F
;
|

”ﬂ““‘g

DESCRIPTION
Normal Acceleration
Roll Axis Angular Acceleration
Pitch Axis Angular Acceleration
Yav Axis Angular Acceleration
X,Y,2 Acceleration
CNE xx thru CNE yz
Inertial Altitude
Residual Tilts (X, Y, 2)
BITE Summary Vords
Unique CDU Outputs
Selected Mag Course
UTH Coordinates
Velocities (North and Bast)
CSN xx thru CSN yz
Baro Feedback Constant
(X10-23 thrv 110-28)
111 thru I13
I14

123456

e
w

¢ 04 ¥ M

»
Mg MIMMIMMIM MMM MMMMMN

»
]
M M DI MG 2 M B N M

M MMM MMM MMM IMMNMNO
¢ ¢ 3¢ ¢

* X’s designated for the various INU modes indicate the vords
contained therein shall consist of all Logic "0’s". The INU
nodes are as follows:

0 - STANDBY 6 - AUXILIARY FIX
1 -~ STORED HEADING ALIGN 7 - CALIBRATE
~ 2 - GYROCOMPASS ALIGN 8 - ATTITUDE
J - AIR ALIGN 9 - TEST
4 - NAVIGATE 13 - ORIENT
5 - OVER PLY PIX

Ll In the TEST mode, uvutput data vords designated vith an X shall

be set to all logic zero’s upon entry inte the TEST mode. PFrom
then on, these outputs shall reflect the requirements in
accordance vith section 70.

Note: INU control/mode vords 101-01, 101-29, I06-01, 106-22 are

evailable in all powver-on modes.

TABLE VI-6 - CURRENT SITUATION OUTPUT DATA (cont.d)

’ SNU 84-1, AMDT 1, CHANGE NOTICE 1, 5 MAY 87
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T0 ; AIR

PROM OFF| STBY JORIENT|TEST |SB (BATH {GC [ATT| ALIGN|NAV | PLY |AUX

OFF - 1
~STREY T T T T T3 I A
ORTENT "z - % [ 1 8
TEST 2 - ™| 7] 8 ST IO I 11
EN 2 -1 121 8% 7 8 1T 9] 11
BATH T -1 6 7 8 g1 10 11
GC 2 I [ 5 - 7 8 | 91 W0 I n
AT 13 -1 8
:g%!‘ltfﬁﬂ"‘gi I3 7 54 16 | 17 | 18

Vi 13 7 -1 17§ 1

OVERYLY Y 1 7T 8 1161 -1 18
AU 7 IS 7 g Tl I7{ -

1. Pover applle

B+L+AE. [(P.(N+AF)+(P’.0)] + M
K

2

3
J.Q

3. C.Q.(AA)’

6. (D.Q)+2

7. T+Ue[(V’'.(AD)’ .CAA)* ). (P+AB+(P.G)+ (2’ . T’ .G)+(P’.T'.S5.H))]

8. (P’'.T.EB)+(P.S)

9. (F+AB).(AA+AD+V)

- 10, [P+(P’.T')]).G.(AA+AD+Y)

11, P’.T’.S.RH.(AA+AD+V)

12. V+¥+(AD)’

13. (U+I) THEN D.Q.U’

14. P THEN [D.(AB)’.X’} (Align cont'd)

15. D.R.X (Align cont’d)
16. (F.P’)+(P.P.5’)

17. (T’.G.P’)+(P.G.S’)
18. T'.S.RH.P’

19. P.(AH).Q.AG

20.  (D.0).{F +(AI)+AG)

TABLE VI-? MODE CONTROL TRANSITION LOGIC (comt’'d)

SNU 84-1, AMDT 1, CHANGE NOTICE 1, 5 MAY 87
~l44a-




A:

Pover-up processing complete

B: DO1-01 PFSC = OFF (C0000) for > 1 sec (PO2/F01-02, BITS S5-8=0000)
C: DO01-0i PSC = SH ALIGN (00001) for 3> 1 sec (P02/P01-02, BITS 5-8-0001)
D: DO01-01 PSC « GC ALIGN (00010) for > 1 sec (P02/F01-02, BITS 5-8-0010)
E: DO01-01 PSC = AIR ALIGN (00011) for 5 1 sec
¢ D01-01 PSC = NAVIGATE (00100) for > 1 sec (PO2/F01-02, BITS 5-8+0011)
: DO1-01 PSC =« OVERFLY PIX (00101) for 5 1 sec (P02/F01-02, BITS 5-8+0111)
H: DC1-01 PSC « AUXILIARY PIX (00110) for > 1 sec
I: DO01-01 PSC = ATTITUDE (01000) for 5 1 sec (PO2/F01-02, BITS S5-8s1011)
J: DO1-01 PSC = TEST (01001) for 5 1 sec
K: DO01-01 PSC ~ ORIENT (01101} for 5 1 sec
L: ON/OFF discrete opened for > 1 sec -
M: INU OVER TEMP
: Battery voltage < 22 VDC
0: Battery voltage < 16 VDC
P: Terminal address indicates Unique CDU interface (00100 or 00101)
Q: €01/ C02/ C03-04 TAS < 80 knots or TAS invalid
R: Groundspeed < 50 knots (current condition)
S: FPilter mode bit = 1 (F02-01 bit 2)
T: Auto mode bit « 1 (D01-02 bit 11)
U: ATTITUDE discrete is true > 1 sec
V: Present position has been enterred
¥: True or MAG HDG has been enterred
X: Groundspeed has exceeded 50 knots (latched)
Y: Reserved
2: INU has better estimate of heading
AA: Degraded NAV Ready
AB: Vehicle motion has exceeded acceptable limits
AC: Reserved
: SH ig available
: Operating on battery
AP: On battery for 10 sec or more
TABLE VI-7 MODE CONTROL TRANSITION LOGIC (cont’d)
AG: P02/P01-02, BITS 1-4~0 (TBEST MODE), BITS 5-8«0010 (GC MODE),
F01-05,06,07 BITS 1-6=INS AND P02/P01-03 BIT 9 CHANGES FORM O TO 1
{DATA OPTION)
AH: TIME IN ALIGN <= 2.0 MINUTES
Al: INU HASN’T COMPLETED TEST MODE

SNU 84-1, AMDT 1, CHANGE NOTICE 1, 5 M4AY 87
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[ 1I.

i II1.

VI.
VII.

IX.

b e e

VIII.

XI.
XII.

e s o - .. m-— b s

FORMAT SECTION

GENERALIZED CDU TO INU

INU TO HSI/HUD/HUD/DISPLAYS
UNIQUE CDU/CC TO INU

INU TO UNIQUE CDU/CC
FILTER/SENSOR TO INU

INU STATE VECTOR

CADC TO INU

CC TO INU

DEDICATED HIGH SPEED VECTOR
INU HIGH SPEED VECTOR TO CC/FC
INITIALIZATION VECTORS

SUBSYSTEM STATUS

BLOCK ID
Dol
106/108;107
PO2/PO1
102/103
FO2
101/104/105
C01/C02/C03
F12/P16/P17
181
109
110/111/

I12/113
114

PAGE
146

167, 177

189
193
199
207
214
216
218
222
225
245

B e S

S . e e = e oam e
CODE INSERTED DATA LORHAT D01-03 DO01-04 DO1-05 DO1-06 DO1-07
00000 Present PosItion (L/L) 1 Q Q c Q X
00001 Present Position UTM & Sph II Q Q Q Q Q
00010 True Heading (BATH Entry) I1X Q X X X X
00011 Magnetic Variation 1v Q X X X X
00100 Selected Mag Course to SP v Q X X X X
00101 Vaypoint/Markpoint (L/L) VI Q Q Q Q X
00110 Vaypoint/Markpoint UTM & Sph VII Q Q Q Q qQ
00111 Convergence Factor VIII Q X X X X
0100C HMISC Parameter Read IX Q X X X X
01001 MISC Parameter Insert X Q Q Q Q X
01010 MAG Heading (BATH Entry) X1 Q X X X X
01011 Selected Magnetic Course XI1 Q X X X X
01100 Orient Command/Data Ingert | XIII Q Q Q Q X
01101
thru Reserved codes
11111
Note: The presence of a "Q" on the table indicates that the word is used|

to represent a quantity for a given Inserted Data Code. If the word is not
bysed, indicated by an "X", it shall be transmitted as all Logic zeros.

TABLE VI-8 - INU MESSAGE BLOCK/WORD FORMATS

—— e 2 - o -

TABLE VI-BA - DOl VORD USAGE
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I. GENERALIZED CDU TC INU

BLOCK ID: DOl Refresh Rate = 5 Hz Transmit Rate = 12.5 Hz

The INU shall operate on DOl asynchronously (i.e. independent of rate). The
INU shall not use the DOl transmit rate for data output timing purposes.

SUBADDRESS; 11010(T/R) WORD: DO1-01
Signal Name -~ CDU Control Wcrzd 1
DATA BIT DESCRIPTION
1 CDU Fault Flag (See Note 1)
2 MSB
3 *
4 *% Function Select Code (See Note 2)
5 *
6 LSB
7 MSB
8 *%* Yaypoint/Markpoint Select Code (See Note 3)
9 * ‘ ,
10 LSB
11 Steerpoint Select Bit {5ee Note 4)
12 DOl Message Invalid (See Note 3)
13 Logic "O"
14 Logic "Q"
15 Logic "O"
16 Logic "Q"

Note 1: A logic "1" shall indicate an internally detected CDU malfunction.

Note 2: The INU shall change its operational mode if a new.function
select code is received on consecutive (at least tvo) DOl transmissions for a
period of at least one second. The Function Select Codes sre ag follows:

BINARY  FUNCTION BINARY FUNCTION
00000 Off 00111 Calibrate (Reserved)
00001 Stored Heading Align 01000 Attitude
00010 GC Align 01001 Test
00011 Air Align 01010 Precision Align (Reserved)
00100 Navigate 01011 Enhanced Align (Reserved)
00101 Overfly Fix 01100 High Accuracy Align (Reserved)
00110 Auxiliary Fix 01101 Orient

01110 *

thru ** Reserved Codes

11111 *
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Note 3:
‘ BINARY VAYPOINT BINARY VAYPOINT BINARY MARKPOINT

0000 0 0101 5 1010 A
0001 1 0110 6 1011 B
0010 2 0111 7 1100 C
0011 3 1000 8 1101 D
0100 4 1001 9 1110 E

1111 F

Note 4: A logic "1" shall indicate that the Vaypoint/Markpoint identified
by bits 7 thru 10 is the selected Steerpoint. This bit will be held to
logic "1" wuntil I06/108-22 bits 6 thru 9 agree with the selected
Steerpoint.

Note 5: A logic "1" shall indicate that the D0l message is invalid. The
INU will not process the DOl message.

SUBBADDRESS: 11010(T/R) WORD: DO1-02
Signal Name - CDU Control Vord 2

DATA BIT DESCRIPTION

Fix Freeze Flag (See Note 1)
Fix Enter Plag (See Note 1)

Mark Flag (See Note 1)

Clear Flag (See Note 1)

Data Ready Flag (See Note 2)
MSB . -

*

** Inserted Data ID Code (See Note 3)
*

N
O~ ONA B2 N -

10 LSB

11 Manual/Automatic Update (See Note 4)
12 Magnetic Variation Flag (See Nete 5)
13 Digital Select Flag (See Note 6)

14 Grid Mode Flag (See Note 7)

15 Steering Hode Code (See Note 8)

16 Logic "O"

Note 1: This D01-02 bit shall be set to logic "1" vhen the indicated INU
operation is to be activated. When this DO1-02 flag bit is set, the INU
shall respond with a 1logic "1" get in the corresponding bit of the
106/108-22 word. Subsequent to receipt of a logic "1" in the corresponding
106/108-22 bit, this D01-02 bit shall be reset to logic "C". Reset of the
corresponding 106/108-22 Flag Acknowledge bit shall be formed only after
the corresponding D01-02 bit is reset to logic "o" and shall indicate INU
processing complete and the availability of the INU to perform the same
function again.
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Note 2: This D01-02 bit is set to logic "1" wvhenever nev data is to be
inserted into the INU and the appropriate code has been defined for bits 6
thru 10 of D01-02. All defined Inserted Data ID Codes require the Data
Ready Flag and appropriate vords from D01-03 thru DO1-07 to be set. While
the Data Ready Flag is set, the DOl data shall not change. This bit shall
be reset either upon receipt of the Data Ready Flag acknovledge in
106/108-22 or the 106/108-22 Illegal Command bit 14. After the 106/108-22
Data Ready Flag acknowvledge has been reset or upon receipt of the
106/108-22 Illegal Command bit, the INU {is available to receive new
inserted data (see I06/108-22 Notes 2 and 3 ).

Note 3:  BINARY INSEKTED DATA

00000 Present Position in Latitude/Longitude

00001 Present Position in UTM (plus spheroid)

00010 True Heading (BATH Entry)

00011 Magnetic Variation

00100 Selected Magnetic Course to Steerpoint (G/C Steering)
00101 Waypoint/Markpoint in Latitude/Longitude

00110 Vaypoint/Markpoint in UTM (plus spheroid)

00111 Convergence Factor

01000 Miscellaneous Parameter Read

01001 Miscellaneous Parameter Insert

01010 Magnetic Heading (BATH Entry)

01011 Selected Magnetic Course (Selected Course Steering)
01100 Orient Command/Data Insert

01101 *

thru ** Reserved Codes

11111 *
Note 4: This bit is used in conjunction vith the Automatic Semi-Automatic
and Manual update modes. Automatic updates supersede and cancel any
pending Semi-Automatic or Manual updates. The Semi-Automatic and Manual . .

. update modes are mutually exclusive. The Semi-Automatic mode 1is active
upon receipt of an FO2 Correction Vector vhile the INU is in the Auxiliary
Fix mode (Punction Select Code 00110). The Manual update mode is active in
the Overfly Fix mode (Function Select Code 00101) upon receipt oi either
the PIX PREEZE (D01-02 bit 1 = 1) or DSSIGNATE discrete. Once activated,
the Semi-Automatic and Manual update modes remain pending. If the mode is
exited vithout an accept (FIX ENTER) or reject (CLEAR) decision, the mode
must be re-entered in order to accept or reject a pending update. Entry
into the Semi-Automatic mode causes the position error deltas to be
computed based upon the first FO2 received in the mode In vhich F02-01 bit
2 is set tc a logic "1". Receipt of the first and all subsequent FO02
messages vill be acknowledged vith the Control Vector Acknovledge bit 8 in
106/108-01, and 101-01. Hovever these subsequent FO02 messages will be
inhibited from causing new position error deltas to be
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computed until the pending Seii-sutonatic update is accepted or rejected.
If the Auxiliary Fix mode is estered while a previous Semi-Automatic update
in pending, the pesition error delta: from the pending update are active
until accepted or rejected. Receipt of Manual update commands vhile the
Manual update mode is pending shall alvays terminate the pending update and
activate the new update.

a. Automatic - Vhen operative, this mode updsies the INU from the FO2
Correction Vector message vithout intervention from the operator. The
related bit logic is:

(1) DO01-01 bits 2 thru 6 - set to Air Align logic code 00011
(2) F02-01 bit 2 - set to logic "1%

(3) DO01-02 bit 11 - sei to logic "1"

(4) DO1-02 bits 1, 2 4 - set to logic "O"

b. Semi-Automatic - When operative, this mode provides for automatic
input of update data froa the FO2 Correction Vector message vith operator
intervention required to either accept or reject the update. Position data
only shall be used in this update mode regardless of vhether other data is
contained in the F02 message. The related bit logic ia:

(1) DO1-01 bits 2 thru 6 - set to Auxiliary Fix logic code 00110
(2) F02-01 bit Z - set to logic "1"

(3) D01-02 bit 11 - set to logic "O"

(4) DO1-02 bit 1 - set to logic "O"

(5) DO01-02 bit 2 - set to logic "1" if update is desired

(6) D01-02 bit 4 - set to logic "1" if update is not desired

c. Manual - This mode is used to update the INU by overflying a known
position which has been inserted via the CDU or an external computer.
Operator intervention via the CDU shall be required to either accept or
reject the update. The related bit logic is:

(1) DO01-01 bits 2 thru 6 - set to Overfly Fix logic code 00101
(2) DO01-02 bit 11 - set to logic "O"

(3) D01-0Z bit 1 - set to logic "1"

(4) DO1-02 bit 2 - set to logic "1" if update is desired

(5) D01-02 bit 4 - set to logic "1" if update is not desired

Note 5: The Magnetic Variation Flag is set to a logic "1" to command the
INU to use entered magnetic varistion, rather than computed =magnetic
variation 1in all INU computations involving magnetic variation. Logic "O"
commands the INU to use computed magnetic variation in all INU computations
involving magnetic variation.

Note 6: The Digital Select Flag set to logic "1" causes digitally inserted
Selected Magnetic Course 1i.e., Inserted Data ID Code 00100 or 01011
depending on the Steering Mode Code, to be used in lieu of analog (HSI)
selected course (see 106/108-01, Note 9). If the bit is set to logic "0%,
the analog selected course input is used.
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Note 7: This bit is set to logic "1" to place the INU in the Grid Mode in
vhich all INU magnetic heading outputs, both analog and digital, are
replaced with compute! grid heading. Logic "0" is the normal magnetic
heading mode (see 106/108-01, Note 10). . ‘

|

Note 8: Logic "0" for Great Circle Steering mode. Logic *1" for Selected
Course Steering mode.

SUBADDRBESS: 11010(T/R) WORD D01-03; DO1-04; DO1-05; DO1-06: D01-07
Signal Name - CDU Inserted Data Vords

DATA BIT DESCRIPTION
- ~ (See Remarks)

REMARKS: The format for each of the five data vords shall be defined by
the Inserted Data ID Code in bits 6 thru 10 of vord DC1-02. For quentities
vhich do not require all five vords to express their vslues, the unusged
vords shall be sent as all logic "O"s. TABLE VI-8A indicates vaich vords
are unused for a given quantity. : :

PORMAT I: INSERTED PRESENT POSITION LATITUDE/LONGITUDE

Data ID Code: 00000 (See DO1-02) VORD: DO1-03 (MSP); DO1-04 (LSP)
Signal Name - Latitude (pi rad)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP) -
I $ign Blt *
2 MSB (0.5) % - ‘
3-35 t * -
16 " LSB (4.65661B-10)

REMARKS: MSP = Most Significant Part; LSP = Least Significant Part.

Data ID CODR: 00000 (See D01-02) VORD: DO1-05 (MSP); DO1-06 (LSP)
Signel Name - Longitude (pi rad)

DATA BLT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 — SIgn Blt *
2 MSB (0.5) *
3-15 * >
16 * LSB (4.65661E-10)
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. PORMAT II INSERTED POSITION UTM SPHEROID

Data ID Code: 00001 (See D01-02) WORD: DO1-03
Signal Name - Spheroid/UTM Grid Zone

DATA BIT DEBSCRIPTION
1 gic "O"
2 MS8
3 *
4 ** ASCII Code for Spheroid Model
5 ** (See Notes 1 and 3)
6 *
7 *
8 LSh
9 Logic "O"
10 MSB
11 w
12 #* ASCII Coded UTH Grid Zone (MSC)
13 ** (See Note 2)
14 *
15 "
16 LSB

REMARKS: MSC = Most Significant Character.

Nota 1: BINARY ASCII MODRL
' OYTIB00e 0 Tnternstional
01106001 1 Clark 1868
C110010 2 Clsrk 1880
0110011 3 Bveraas
0110130 4 Fessel .
0110101 5 Auatralian National/South Amervican
0110110 6 Alry
0110111 7 Reserved
0111000 8 Raserved
0111001 9 Reservad
1000001 i G372
1000010 B ¥GS-34

Note 2: The order of characters designating the UTM Grid Zone is column
first and then rov.

Note 3: Default is WGS-84.
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PORMAT II: INSERTED POSITION UTM SPHEROID (cont.d)

Data ID Caode: 00001 (See D01-02) VORD: DO01-04
Signal Name - UTM Grid Zone
DATA BIT DESCRIPTION
| Logic "O"
2 MSB
3 *
g *#* ASCII Coded UTM Grid Zone (2nd LSC)
v *
6 *
? *
8 LSB
9 Logic "O"
10 MSB
11 »
12 #% ASCII Coded UTM Grid Zone (LSC)
13 »
14 *
15 *
16 LSB

REMARKS: LSC = Least Significant Character.

Data ID Code: 00001 (See D01-02) VORD: DO1-05
Signal Name - 100,000 Meter UTM Grid Area

DATA BII DESCRIPTION

1 Logic "O"

2 MSB

3 * .

& ’ ** ASCII Coded UTM Grid Zone (MSC)
5 ‘4% (See Remarks) .

6 *

7 *

8 LSB

9 Logi: "O"
10 MR
11 "
12 *k 4SCII Coded UTH Girid Ares (LSC)
13 #
14 %
15 *
16 LSB

REMAFKS: The order of the characters designating the 100,000 Meter UTM
Grid Area is column first and then row.
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FORMAT II: INSERTED POSITION UTM SPHEROID (cont.d)

Data ID Code: 00001 (See D01-02) YORD: DO1-06
Signal Name - UTH Easting (m)
DATA BIT DESCRIPTION
| 1336.0)
2-15 UTM Basting (See Remarks)
16 LSB (2.0)

REKARKS: Maximum value shall not exceed 99,998.0 meters (m).

Data ID Code: 00001 (See D01-02) VORD: DO1-07
Signal Name - UTM Northing (m)

DATA BIT DESCRIFPTION
1 1936.0)
2-15 UTH Northing (See Remarks)
16 LSB (2.0)

REMARKS: Maximum value shall not exceed 99,998.0 meters.

FORMAT III: INSERTED TRUE HEADING (BATH BNTR!i

Data ID Code: 00010 (See D01-02) WORD: DO1-03
Signal Name - True Heading (pi rad)
DATA BIT ' DESCRIPTION
' T : . SIgn Bit
2 MSB (0.35)
3-15 *
16 LSB (3.05176B-05)

FORMAT IV: INSERTED MAGNETIC VARIATION

Data ID Code: 00011 (See D01-02) WORD: DO1-03
Signal Name - Magnetic Varjation (pi rad)

DATA BIT DESCRIPTION
I gn t
2 MSB (0.5)
1 g *
) LSB (3.05176E-05)
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FORMAT V:

INSERTED SELECTED MAGNETIC COURSE TO STEERPOINT

Data ID Code: 00100 (See DO1-02) WORD: DO1-03
Signal Name - Magnetic Course to Steerpoint (pi rad)

DATA BIT DESCRIPTION
T Sign Bit
2 MSB (0.5)
3-15 »
16

FORMAT VI:

LSB (3.05176E-05)
INSERTED WAYPOINT/MARKPOINT LATITUDE/LONGITUDE

Data ID Code: 00101 (See D01-02) WORD: DO01-03 (MSP); DO1-04 (LSP)
Signal Name - Latitude (pi rad)
DATA BIT DES"RIPTION (MSP) DESCRIPTION (LSP)
| "8y Bt »
2 MSB (0.5) *
3-15 * *
16 * LSB (4.65661E-10)
FORMAT VI: INSERTED UAYPOINT/HARKPOINT LATITUDE/LONGITUbE (cont’d)
Data ID Coda: 00101 (See D01-02) ‘ VORD: DO1-05 (MSP); DO1-06 (LSP)
Signal Name - Longitude (pi rad) ’
DATA BIT "DESCRIPTION (MSP) DESCRIPTION (LSP)
| ~Sign Blt ) *
2 MSB (0.5) *
3-15 * *
16 * LSB (4.65661E-10)
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FORMAT VII: INSERTED VAYPOINT/MARKPOINT UTH & SPHEROID

Data ID Code: 00110 (See D01-02) VORD: DO01-03
Signal Name - Spheroid/UTM Grid Zone
DATA BIT DESCRIPTION
| gic "O"
2 MSB
3 *
4 ** ASCII Ccde for Spheroid Model
5 *%* (Sce Notes 1 and 3)
6 *
7 *
8 LSB
9 Logic "O"
10 MSB
11 *
12 ** ASCII Coded UTM Grid Zone (MSC)
13 #% (See Note 2)
14 *
15 *
16 LSB
' -Note 1: BINARY ASCII MODEL )
N : 0110000 —0 International
- . 0110001 1 Clark 1866
0110010 2 Clark 1880
0110011 3 Everest
0110100 4 Bessel
0110101 5 Austrslian National/South American
0110110 6 Alry
0110111 7 Reserved
0111000 8 Reserved
0111001 9 Reserved
1000001 A VGS-72
1000010 B VGS-84

Note 2: The order of the characters designating the UTN Grid Zone
column first and then rov.

Note 3: Default is VGS-84.
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FORMAT VII: INSERTED VAYPOINT/MARKPOINT UTM & SPHEROID (cont.d)

Data ID Code: (0110 (See D01-02) VORD: DO01-04
Signal Name -~ UTM Grid Zone
DATA BIT DESCRIPTION
1 gic “0O"
2 MSB
3 *
4 ** ASCII Coded UTM Grid Zone (2nd LSC)
s *
6 *
7 *
8 LsSB
9 Logic "O"
10 MSB
11 *
12 % ASCII Coded UTM Grid Zone (LSC)
13 *
14 "
15 *
16 LSB
Data ID Code: 00110 (See DO1-02) WORD: DO1-05
Signal Name - 100,000 Meter UTM Grid Area
DATA BIT DRSCRIPTION
| Logic ™O"
2 MSB
3 *
4 *
5 ** ASCII Coded UTM Grid Area (MSC)
6 ** (See Remarks)
7 *
8 LSB
9 Logic "O"
10 MSB
11 *
12 *
13 **ASCII Coded UTM Grid Area (LSC)
14 *
15 *
16 LS3

REMARKS: The order of the characters designating the 100,000 meter UTH
Grid Area 12 column first and then cow.
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FORMAT VII:

INSERTED WAYPOINT/MARKPOINT UTM & SPHEROID (cont.d)

Data ID Code: O©0110 (See DO1-02) YORD: DO1-06
Signal Name - UTM Easting (m)

DATA BIT DESCRIFTION
I 1536.0)
2-15 UTM Easting (See Remarks)
16 LSB (2.0)

REMARKS: Maximum value shail not exceed 99,998.0 meters.

Data ID Code: 00110 (See D01-02) WORD: DO01-07
Signal Name - UTM Northing (m)

DATA BIT DESCRIPTIGN
1 WSB (65,536.0)
2-15 UTM Northing (See Remarks)
16 LSB (2.0) '

REMARKS: Maximum value shall not exceed 99,998.0 meters.
FORMAT VIII; INSERTED CONVERGENCE FACTOR

Data ID Code: 00111 (See D0O1-02)

WORD: DO1-03
Signal Name - Convergence :

DATA BIT DESCRIPTION
1 HSB (1.0)
2-15 *
16

LSB (3.05176E-05)

POMAL 1Ths MISEELL AN O PARAMEIER HEaD

Data 1D Code: 01000 (See DU1-02) WORD: D01-03
Signal Name - Miscellaneous Parameter Code

DATA BIT DESCRIPTION

2-15 B;nary Code (See Remarks)
16 LSB

REMARKS:
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PORMAT X: MISCELLANEOUS PARAMETER INSERT

Data ID Code: 01001 (See DO1-02) VORD: D01-03
Signal Name - Miscellaneous Parameter Code

DATA BIT DESCRIPTION
I O " HSB
2-15 *Binary Code (See Remarks)
16 LSB

REMARKS: Decimal equivalent of codes are defined as follows:

DECIMAL EQUIVALENT MISC PARAMETER INSERT DEFINITION
thru Shall not be use
18 Hanually entered TAS
19  thru 20 Shall not be used
21, 41, 51 Cumulative CEP/Mission REK history clear

22 thru 40 Shall not be used

42 thru 50 Shall not be used

52 thru 65 Shall not be used

66 thru 100 INU Standard Functions - TBD (by Procuring Activity)
101 thru 131 Contractor Unique Punctions - TBD (by Contractor)
132, 133 Shall not be used

134 & up Contractor Unique Punctions - TBD (by Contractor)
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FORMAT X: MISCELLANEQUS PARAMETER INSERT (cont.d)

Data ID Code: 01001 (See DC1-02) VORD: DO1-04
Signal Name - Parsmeter ¥ord 1 ,__.
DATA BIT DESCRIPTION
| gn t
2 MSB
3 *
4 *
5 *% ASCII Parameter LSC)
6 *
7 *
8 LS3
9 Logic "0O"
10 HSB
il *
12 *
13 *% ASCII Parameter (5th LSC)
14 *
15 *
16 LSB

REMARKS: HNon-priniing and lover

case characters shall not be used except

that an ASCII coded blank i3 permissible.

WORD: DO1-05

Data ID Code: 01001 (See D01-02)
Signal Name - Parameter Word 2
DATA BIT DESCRIPTION ‘
1 . Legic YO S
2 MSB
3 *
4 *
5 *#%* ASCII Parameter (4th LSC)
6 *
7 *
8 LSB
9 Logic O™
10 MSB
1} *
12 *
13 ** ASCI] Parzmeter (3rd LSC)
14 *
15 *
16 LSB

REMARKS: Non-printing and lover
that an ASCII coded blank is perm

5SNU B4-2, 2€ FEBRUARY 1986
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. FORMAT X: MISCELLANEOUS PARAMETPR INSERT {cont.d)

Data 1D Code: 01001 (See D0O1-02) VORD: DOQ1-06
Signal Mame - Parameter Yord 3

DATA BIT DESCRIPTION
1 gic "O"
2 MSH
3 *
4 *
5 *% ASCII] Parameter (2nd LSC)
6 *
7 %
8 L5B
9 Logic "O%
10 NEN
11 *
12 *
13 #* ASCII Parameter (L3C)
14 *
15 *
16 LoD
REMARKS :

Nen-printing and lover case characters shall not be used except
that an ASCI) coded blank is permissible.
' ' FORMAT XI: INSERTED MAGNETIC HEADING (BATH ENTRY)

Data 1D Code: 01010 (See D01-02) VORD: DO1-03
Signal Name - Magnetic Heading (pi rad)

DATA BIT DESCRIPTION
) §Tgn BTt
2 NSB (V. 5)
}-15 »
16 LSB {3.031758-05)

FORMAT XII: INSERTED SELECTED MAGNETIC COURSE

Data ID Code: 01011 (See D01-02) VORD: DO01-03
Signal Name - Selected Magnetic Course (pi rud)

DATA BIT DESCRIPTION
Y gn Bl
2 MSB (0.5)
3-15 *
i6 LS8 (3.05176E-05)
|
i
SNU B4-1, 28 FEBRUARY 1966
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FORMAT XIII: ORIENT CONTROL WORD

Data ID Code: 01100 (See D01-02) WORD: DO01-03
Signsl Nawe - Orient Punction

DATA BIT VALUE FUNCTION DESCRIPTION

1-2 00 Orient OFF / Boresight OFF (Dafault)
01 Prohibited (Note 1)
10 Orient ON / Boresight OFF
11 Orient ON / Boresight ON

3-5 000 No Bntry / RESET Flags (Default - Note 2)

001 Data Bus Entry of Basic Orientation (Note 3)
010 Data Bus Entry of Boresight Angles (Note 4)

011 Punction Reserved (Note 35)
- 100 Rardvare Entry of MUX Data (Hote 6)
101 Clear Stored Basic Orientation (Note 7)
110 Boresight Angles (Note 8)
111 Function Reserved
6 0 Compare Entered Data
1 Store Entered Datas
7 X MUX Dats Read Select P132 Pin 13 (Note 9)
8 X P132 Pin 14
9 X P132 pin 15
10 X P132 Pin 16
11 0 Function Reserved
12 0
13 0
14 0
15 0
16 0

Remark: Default values represent functions or conditions vhich shall be
assumed by the INU upon pover-up unless othervise programmed.

Note 1: This command shall not be permitted. Attempt to program this
command shall invoke an "illegal command™ error.

Note 2: No data is to be entered either in subsequent data vords or via
hardvare MUX Data Input read. All previously storad values shall remain
unaltered. The Entered Data Compare flag in the Orient Status Vord shall
be reset to logic O.

Note 3: This function shall require a basic orientation o be supplied in
supsequent data wvord DOJ-04.
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Note 4: This function requires boresight angles to be supplied in
subsequent data words DO1-04, D01-05, and DO1-06.

Note 5: This function is reserved for future use. Attempt to command this
function shall invoke an "illegal command” error.

Note 6: This function requ’ ss specification of Compare or Store option

(bit 6) and specification of wi. ch input is to be read in NUX Data Read
Select bits (bits 7-10).

Note 7: This command shall clear the basic orientation values stored in
the Orient Status vord to the defsult basic orientation. This coamand
shall be permitted only vhen the Orient function is disabled. An atteapt

to program this comuand vhile the Oriaent function is enabled shall invoke
an "illegal command" error.

Note 8: This command shall clear all stored boresight correction angles to
sero snd reset the Boresight Store Complete flag (bit 10 of the Orient
Status NVord) to logic 0. This command shall be permitted only vhen the
Boresight function 1{s disabled. 4An attempt to program thiz command vith
the Boresight function enabled shall invoke sn '11{0311 coamand” errcr.

Note 9: These bits shall determine vhich hardvare input value is to be
read. Corresponding logic levels shall be placed on the INU MUX Data

Select pins. The values vhich external hardvare shall place on the INU NUX
Data Input pins in response are as follovs:
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Orient Control MUX Data Input Value MUX Data Input

Vord Bit to be reac Field Read
78910

P132 pin § P132 pin ¢
RIS Ts 24 29 39 49

0 0 0 0 PFunction Reserved (Note 9A) 0 0 0O

0 0 O 1 Basic Orientation Roll (Xr) Bits 1-2 (Note 9B)
0 01 0 Pitch (Yr) Bits 3-*

0 011 Yav  (Zr) Bits 5-6

0 1 0 O Roll Boresight"Correction Angle (Xr) Bits 1-4 (Note 9C)
0101 Bits 5-8
110 Bits 9-12
0111 Bits 13-16

1 0 O O Pitch Boresight Correction Angle (Yr) Bits 1-4

1 0 01 Bits 5-8

1 010 Bits 9-12

1 0 1 1 Bits 13-16

1 1 0 ¢ Yav Boresight Correction Angle (2r) Bits 1-4

1 1 0 1 , Bits 5-8

11 10 Bits 9-12

1 111 Bits 13-16.

Note 9A: This MUX Data Select code is s legal request. The meaning of
dats returned for this select code is presently undefined. Request of this
MUX Data Select code in bits 7-10 of the Orient Control Vord shall not
invoke an "1llegal command" error.

Note 9B: Only bits 1 and 2 (P-132 pins 24 and 29) of the four-bit vide MUX
Data Input field shall be significant wvhen reeding Basic Orientations.
Bits 3 and 4 (P-132 pins 39 and 49) of this MUX Data Input field shall be
set to logic O. Bit numbers indicated are corresponding bit locations in
the equivalent 16-bit DO1-04 Basic Orientation data word (see Format XIII
Appendix VI) into vhich the tvo significant data bits read from the
four-bit vide MUX Data Input lines are stored.

Note 9C: All btits of the four-bit vide MUX Data Input field shall be
significant vhen reading Boresight Angles. Bit numbers indicated are
corresponding bit locations in the appropriate equivalent 16-bit boresighkt
angle data vord (see PFormat XIII Appendix VI) into which the four
significant data bits read from the MUX Data Injut lines are stored.
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FORMAT XIII: ORIENT CONTROL WORD (cont.d)

Data ID Code: 0110C (See D01-02) VORD: DO01-04
Signal Name - Basic Orientation

Data Bit Description

1 MSB Bsaszic Orientation Roll (Xr)
2 LSB

3 MSB Besic Orientation Pitch (Yr)
4 LSB

5 MSB Basic Orientation Yaw (2r)
6 LSB
7-16 Logic "O"
REMARKS : Format to be used for D01-04 shall depend upon wiether Basic
Orjentation or Boresight Angle data entry has been specified in DO01-03.

Basic Orientations are coded as follows:

MSB LS8 Orientation

-0 0 og
0 1 90 deg
1 0 180 deg
1 1 270 deg

PORMAT XIII: ORIENT CONTROL WORD (cont.d)

Data ID Code: 01100 (See D0O1-02) VORD: DO1-04
Signal Name - Roll Boresight Correction Angle(deg)

Data Bit Description
L Sign Big
2 MSB (45.0)
3-15 *
16 LSB (2.74658E-03)

REKARKS: Format to be used for DO1-04 shall depend upon vhether Basic
Orientation or Boresight Angle data entry has been specified in D01-03.
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FORMAT XIII: ORIENT CONTROL WORD (cont.d)

Data ID Code: 01100 (See DO1-02) WORD: DO1-05
Signal Name - Pitch Boresight Correction Angle(deg)

Data Bit Description
1 Sign Bit
2 MSB (45.0)
3-15 *
16. LSB (2.74658E-03)
REHMARKS:

All bits in this word shall be zet to 0 unless Boresight Angle
entry has been specified in DO1-03.

Data ID Code: 01100 (See D01-02) VORD:

DO01-06

Signal Raxe - Yav Boresight Correction Angle(deg)
Deate Bit Description
1 Sign Bit
? MSB (45.0)
} 15 >

15 LSB (7.746%HF O))

REMARKS 1

All bits in this vord shall be set to O unless Boresight Angle
entry hsg benn specified in DO1-03.
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II. INU TO HSI/HUD/DISPLAYS

BLOCK ID: 106/108 Refresh Rate =« Shown for each vord
Transmit Rate « 12.5Hz (I06); SOHz (108)

SUBADDRESS: 11001 (T/R) WORD: I06/108-01 Refresh Rate ~ 50Hz
Signal Name -INU Control Word 1

DATA BIT DESCRIPTION

1 Analog Attitude Data Pail (Note 1)
2 Any Navigation Data Fail (Note 1 and 2)
3 Degraded Navigation (Note 3)
4 Navigation Data Unavailable (Note &,
5 Digital Attitude Data Fail (Note 1)
6 Degraded NAV Ready (Note 5)
7 Attitude Ready (Note 6)
8 Control Vector Acknovledge (Note 7)
9 Altitude Loop Bit | = (Note 8)
10 INU in Self-Test : (Note 9)
11 Degraded Align Complete (Note 10)
12 In Manual Magnetic Variation (Nota 11)
13 Digital Select (Note 12)
14 In Grid Mode (Note 11)
15 CDU Fail (Note 14)
16 NAV Ready (Note 15)

REMARKS: A logic "1" shall indicate that the referenced condition is true.
NAV data is defined to be INU computad deta exclusive of AYTITUDE data,
vhere ATTITUDE dsts is defined to be platform agimuth (not true/magnetic
heading)roll, and pitch.

Note 1: Applicable to failures only (not invalid data).
Note 2: Applicable to NAV data only, not sattitude data.

Note 1: The INU is in the NAV mode and degraded performance is expected as
a result of a detected fajlure, or @ degraded performence alignment vas
performed in accordance with TABLE I. This bit is the complement of F02-01
bit 3 vhen in the AIR ALIGN mode.

Note 4&: The INU is not in the NAVIGATE, AIR ALIGN, OVERFLY or AUXILIARY
mode.

Note 5: NA' mode may be entered with at least degraded GC navigation
performance IAV TABLE I.

Note 6: Useable ATTITUDE data of unspecified sccuracy is available. The

NAV mode may not be entered unless the filter mode bit (¥02-01, bit 2) is
set.

Note 7: Acknovl:dge receipt of all FO02 correction vectors in all system
modes. In addition, vhen used in any unique CDU NAV mode or the generalized
CDU AIR ALIGN mode, this bit provides feedback that a block F02 has been

received and applied per the description on sheet 2 of the block r02
definition.
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Note 8: Baro-Inertial data is invalid. CADC fail in the align mode will
set this bit immediately. CADC fail in the navigate mode will set this bit
after five seconds of continuous CADC fail.

Note 9: The INU is in the initiated Built-In-Test (BIT) mode. This bit
shall be reset to logic “O" at the completion of initiated BIT.

Note 10: Alignment to previously stored "inertial display" position is
complete. NAV mode may be entered vith unspecified performance.

Note 11: Msnually entered magnetic variation is used in the computation of
all magnetic related outputs.

Note 12: Digital Select Flag Acknovledge. This bit shall be set to a
logic "1" in response to receiving a logic "1" in a corresponding bit of
D01-02. Subsequent to the INU receiving a logic "O" in the corresponding
bit of DO1-02, the INU shall reset this I106/108-01 bit to logic
"0".Digitally entered selected magnetic course is used in lieu of analog
(HSI) selected course.

Note 13: Grid Mode Flag Acknovledge. This bit shall be set to a logic "1"
in response to receiving & logic "1" in a corresponding bit of D01-02.
Subsequent to the INU receiving a logic "0" {n the corresponding bhit of
POY .02, the INU shall rtenet this 1067108 01 it to logle "0, TN magnet le

heading outputs (digltal and analog) shall be rveplaced by gild headling in
this mode.

Note 14: BEcho of D01-01 bit 1 COU fault flag.
Note 135: NAV mode may be entered with full specified performance. This

bit shall also be set in the CDU selectabie "CAL" mode to denote vhen the
navigate mode may be entered.
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SUBADDRESS: 11001 (T/R) WORD: I06/108-02 Ref{iesh Rate = 50Hz
Signal Name - INU Control Word 2 (TIME TAG)(Micro seconds)

DATA BIT DESCRIPTION
1 ;097,152.0)
2-15 *
16 LSB (64.0)

REMARKS: This word shall be updated continuously after pover

initialization (approximately 5 seconds).

SUBADDRESS: 11001 (T/R) VORD: I06/I108-03 (MSP) Refresh Rate

106/108~-04 (LSP) Refresh Rate
Signal Name - X Velocity(fps)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
T Sign BIt *
2 MSB (4,096.0) *
3-15 * *
16 * LSB (3.81470B-06)

SUBADDRESS: 11001 (T/R)  WORD: I06/108-05 (MSP) Refresh Rate

‘ 106/108-06 (LSP) Refresh Rate
Signal Name - Y Velocity(fps)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Tign Bt %
2 MSB (4,096.0) *
3-15 * *
16 * LSB (3.81470E-06)

SUBADDRESS: 11001 (T/g) WORD: 106/I08-07 (MSP) Refresh Rate

106/108-08 (LSP) Refresh Rate
Signal Name - Z Velocity(fps)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
i Sgn Bit *
2 MSB (4,096.0) "
3-15 * *
16 * LSB (3.81470B-06)
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SUBADDRESS:
Signal Name

DATA BIT
—_—
2

3-15
16

SUBADDRESS:
Signal Name

DATA BIT
—1

2
3-15
16

SUBADDRESS:
Signal Name

DATA BIT

2
3-15
16

SUBADDRESS:
Signal Name

DATA BIT
S
2

3-15
16

11001 (T/R) VORD: 106/108-09 Refresh Rate =~ SQHz
~ Platform Azimuth(pi rad)
DESCRIPTION
gn Bit
MSB (0.5)
*
LSB (3.05176E-05)
11001 (T/R) WORD: 106/108-10 Refresh Rate = S0Hz
- Roll (pi rad)
DESCRIPTION
$1gn BIt
MSB (0.5)
*
LSB (3.05176E-05)
11001 (T/R) WORD: 106/108-11 Refresh Rate =~ SOHz

- Pitch(pi rad)
DESCRIPTTON
" Slgn Blt
MSB (0.5)
*
LSB (3.05176E-05)

11001 (T/R) VORD: 106/108-12 Refresh Rate = 50Hz
- Present True Head ng{pi rad)

DESCRIPTION
gn Bt
M3B (0.5)

*

LSB (3.05176E-05)
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SUBADDRESS: 11001 (T/R) VORD:

I106/108-13
Signal Name - Present Magneti

Refresh Rate = 10H2
¢ _Heading(pi rad)

DATA BIT DESCRIPTION
I TSI Bit
2 MSB (0.5)
3-15 *
16

LSB (1.051768-05)

SUBADDRESS: 11001 (T/R) WORD: 106/108-14
Signal Name - Great Circle Steertn‘ Error(pi rad)

DATA BIT
=1

Refresh Rate = 2.5Bz

DESCRIPTION
gn Bit
2 ‘ HSB (0.5)
3-15 *
16

LSB (3.051768-05)

SUBADDRESS: 11001 (T/R) WORD:

106/108-15 Refresh Rate « 2.5Hz
Signal Name - Computed Course

Deviation(pi rad)

DATA BIT OESCRIPTION
s *M-ETEE'FT?
2 M5B (0.5)
3-15 ; "
16

. LSB (3.05176E-05)

SUBADDRESS: 11001 (T/R) VORD:

I06/108-16 Refresh Rate «~ 35Hx
S5ignal Name - Time to 8teerpolnt(acconds)
DATA BIT DESCRIPTION
TTRSS (YT, 768.0)
2-15 *
16 LS8 (1.0)
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SUBADDRESS: 11001 (T/R)

WORD: 106/108-17 Refresh Rate = 2.5Hz
Signal Name - Distance to Steerpoint(nmi)
DATA BIT DESCRIPTION
| MSB (3,276.8)
2-15 *
16 LSB (0.1)

SUBADDRESS: 11001 (T/R) WORD: 1I106/108-18 Refresh Rate = SHz Signal Name
- Relative Bearing to Steerpoint(pi rad)

DATA BIT DESCRIPTION
- 1 T 8ign BIt
2 MSB (0.5)
3-15 *
16

LSB (3.05176E-05)

SUBADDRESS: 11001 (T/R) WORD: 106/108-19 Refresh Rate = 58z Signal Name -
Relative Bea-ing to nth Vaypoint/Markpoint(pi rad)

Iata Ot

PEe et
1 C Shge BN
2 MSB (0.5)
3.15 *
16

LSB (3.051768-05)

SUBADDRESS: 11001 (T/R) WORD: 1I106/108-20 Refresh Rate = 2.5Hz Signal Name
- Time to nth Vaypoint/Markpoint{seconds)

DATA BIT DESCRIPTION
=1 W3 (37,768.0)
2-15 >
16 LSE (1.0

SUBADDRBSS: 11001 (T/R) VORD: 106/108-21 Refresh Rate ~ 2.5Hz Signal
Name - Distance to

nth Vaypoint/Markpoint(nef)

DATA BIT DESCRIPTION
1 W38 {3,276.8)
2-15 *
16 LSB ¢(0.1)
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SUBADDRESS: 11001 (T/R) vCciD: I106/108-22 Refresh Rate = 50Hz
Signal Name - INU Control Vord 3

DATA BIT DESCRIPTION
1 Fix Freeze FIag Acknowvledge (See Note 1)
2 Fix Enter Flag Acknovledge (See Note 1)
3 Mark Flag Acknovledge (See Note 1)
4 Clear Flag Acknovledge (See Note 1)
5 Data Ready Flag Acknowledge (See Note 2)
6 MSH
7 ** Present Steerpoint Code
8 *i
9 LSB
10 MSB
11 ** Present Waypoint/Markpoint Code
12 "k
13 LSB .
14 Illegal Command {See Note 3)
15 Position Error Valid (See Note 4)
16 CADC Invalid (See Note 5)

Note 1: This I06-22 bit shall be set to logic "!" in response to receiving
a logic "1" in the corresponding bit of D01-02. The 106-22 bit being set
to logic "1" shall cause the DO1-02 bit to be reset to logic "O".
Transmission of the Flag Acknovledge shall mean the INU has received the
flag in DO1-02 and is processing the corresponding INU function. Vhen INU
processing is completed and all corresponding outpus in I06 and I07 have
been updated to reflect the function activated, and the DOl Data Ready Flag
has been reset to logic "O", -the Flag Acknovledge shall be reset to logic
"0" . Upon transmission of & reset Flag Acknovledge, the INU shall be
available to perform the same function again.

Note 2: INU transmission of the Data Ready Flag Acknovledge (logic "1")
shall mean the TNl has 1ecefved the DO1 02 Data Ready Flag and s
processing  the Dot data. The DU] U2 Data Ready Flag shall be reset to
logic "0O" upon receipt of the Data Ready Flag Acknovledge (logic "1%).
Vhen the INU processing is completed and all corresponding outputs in 106
and 107 have been updated to reflect the nev inserted quantity, and the DOl
Data Ready F)lag has been reset to logic "0", the Flag Acknovledge shall be
reset to logic "O". Upon transmission of a reset Plag Acknovledge, the INU
shall be available to receive new inserted deta. Data Bits 5 and 14 are
mutually exclusive events.
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Note 3: Set illegal command bit for illegal mode transition. logic "1"
shall indicate that the INU cannot comply with the DOl Functi.. Select code

or 1inserted commard. If a miscellaneous parameter is undefined, a
Miscellaneous Read or Miscellaneous Insert message encoded for that
parameter shall cause the 1Illegal Command bit to be set. If a

miscellaneous parameter is a read only quantity, transmission of a
Miscellaneous Insert message encoded for that parameter shall cause the
Illegal Command bit to be set. INU transmission of the Illegal Command bic
set to logic "1" chall cause the D01-02 Data Ready Flag to be reset to
logic "O". Subhsequent to the INU receiving a reset Data Ready Flag bit,
the INU shall reset the Illegal Command Bit to logic "O".

Note 4: The Position Error Valid bit shall be set to a logic "1" whenever
either the Semi-Automatic or Manual Update modes are active and the
position error deltas 1in 1I07-28 and 107-29 are valid. Subsequent to
deactivation of the update mode, this bit shall be set to logic "O".

Note 5: As a minimum, CADC Invalid shall be set to logic "1" i COl is not
received at least once per second or if the C01-01 bit 1 Pregsuic Altitude
Valid 1is set to logic "O". Subsequent to receiving the Pressure Altitude
Valid bit set to leogic "1" in C01-0l1, this bit shall be set to logic "O".

SUBADDRESS: ~ 1001 (T/R) WORD: :06/108-23 (MSP} Refresh Rate = 2.5Hz
106/108-24 (LSP) Refresh Rate = 2.5Hz

Signal Name - nth Vaypoint/Markpoint Latitude(pi rad)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Sign Bit *
2 MSB (0.5) *
3-15 * * :
16 o LSB (4,65661E-10)

SUBADDRESS: 11001 (T/R) WORD: I06/108-25 (MSP) Refresh Rate = 2.5Hz
106/108-26 (LSP) Refresh Rate = 2.5Hz

Signal Name - nth Vaypoint/Markpoint Longitude(Pi rad)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Sign Bit *
2 MSB (0.5) *
3-15 * *
16 * LSB (4.65661E-10)
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SUBADDRESS: 11001 (T/R) WORD: 106/1I08-27 Refresh Rate'- SHz Signal Name
- Selected Magnetic Course to Steerpoint(pi rad)

DATA BIT DESCRIPTION
| Sign Bit
2 MSB (0.5)
3-15 *

16 LSB (3.05176E-05)
SUBADDRESS: 11001 (T/R) VORD: 106/108-28 Refresh Rate = 5Hz
Signal Name - Selected Magnetic Courve(pi rad)

DATA BIT DESCRIPTION
gn Bit
2 MSB (0.5)
3-15 *
16 ’ LSB (3.05176E-05)

SUBADDRESS: 11001 (T/R) WORD: 106/108-29 Refresh Rate = 5Hz Signal Name
- Magnetic Heading to nth Waypoint/Markpoint(pi rad)

-DATA BIT DESCRIPTION
| gn Bit
2 MSB (0.5)

3-15 *

16 ’ LSB (3.05176E-05)
SUBADDRESS: 11001 (T/R) VORD: I06/I108-30 Refresh Rate = 20Hz
Signal Name - True Alr Speed(knots)

DATA BIT DESCRIPTION
| ,096.0)
2-15 *
16 LSB (0.125)

SUBADDRESS: 11001 (T/R) WORD: I06/108-31 Refresh Rate = 5Hz Signal Name
- Present Magnetic Ground Track(pi rad)

DATA BIT DESCRIPTION
1 gn Bit
2 MSB (0.5)
3-15 *
16 LSB (3.05176E-05)
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SUBADDRESS: 11001 (T/R) WORD: 106-32 Refresh Rate = SHz
Signal Name - Present Drift Angle(pi rad)

DATA BIT DESCRIPTION
1 SIgn Bit (See Note 1)
2 MSB (0.5)
3-15 *
16 ' LSB (3.05176E-05)

Note 1: Sign is positive wvhen drift is to the right of the Aircraft
Centerline (requires a left headiag correction).
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‘ BLOCK iD: 107 Refresh Rate a 2.5Hz Transmission Rate = 12.5Hz.
SUBADDRESS: 11011 (T/R) WORD: 107-01
Signal Name - nth Waypoint/Markpoint Spheroid/UTM Grid Zone

DATA BIT DESCRIPTION
‘ 1 oglic "O"
| 2 MSB
| 3 *
4 ** ASCII Code for Sphercid
Model
} 5 ok (See Notes 1 and 3)
6 *
7 *
8 LSB
9 Logic "O"
10 MSB
11 *
12 *% ASCII Coded UTM Grid Zone
(MSC)
13 *ek (See Note 2)
14 *
15 * .
16 LSB
Note 1: BINARY ASCII MODEL
0110000 0 International
‘ 0110001 1 Clark 1866
o 0110010 2 Clark 1880
0110011 3 -Everest
0110100 4 Bessel
0110101 5 Australian National/South American
0110119 6 Alry
0110111 ? Reserved
0111000 J Reserved
0111001 9 Reserved
[ ERAIRIRA ] A wan !
losoto " WD HBa

Note 2: The order ot characters designating the UTM Grid Zone is column
first and then row.

Note 3: Default is WGS-B4.
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SUBADDRESS: 11011 (T/R)

WORD: I07-02
Signal Name - nth Vaypoint/Markpoint UTM Grid Zone

DATA BIT
1

SUBADDRESS: 11011 (T/R)

DESCRIPTION
Logic ™
MSB
*
** ASCII Coded UTM Grid Zone
(2nd LSC)

*
*

LSB

Logic "O"
MSB

*

**% ASCII Coded UTM Grid Zone

(LSC)
*

*
*

LS8

WORD: 107-03
Signal Name - nth Waypoint/Markpoint 100,000 Meter UTM Grid Area

DATA BIT

REMARKS: The order of the ch
Grid Area is column first and
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then

row.
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DESCRIPTION
Loglc "0V
MSB
&
** ASCII Coded UTM Grid Are
(MSC)- . )
** (See Remarks) '
*
*

LSB

Logic "O"

MSB

*

** ASCII Coded UTHM Grid Area

(LSC)
*

*
*

LSB

aracters designating the 100,000 Meter UTM




SUBADDRESS: 11011 (T/R) WORD: 1I07-04 Signal Name - nth

Waypoint/Markpoint UTM Easting (m)

DATA BIT R SCRIPTION
1 ,536.0)
2-15 UTM Easting (See Remarks)
16 LSB (2.0)

REMARKS: Maximum vazlue shall not exceed 99,9298.0 meters.

SUBADDRESS: 11011 (T/R) VORD: J07-05 Signal Name -
nth Waypoini/Harkpoint UTM Northing (m)
DATA BIT DESCRIPTION
1 , y936.0)
2-15 UTM Northing (See Remarks)
16 ' LSB (2.0)

REMARKS: Maximum value shall not exceed 99,998.0 meters.

SUBADDRESS: 11011 (T/R) WORD: 107-06 MSP); I107-07 (LSP)

Signal Name - Present Position Latitude (pi rad)
DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 gn t *
2 MSB (0.5) B
3-15 * A * -
16 * LSB (4.65661E-10)
SUBADDRESS: 11011 (T/R) WORD: IQ7-08B MSP); I07-09 (LSP)

Signal Name - Present Position longitude (pi rad)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
| gn t *

2 MSB (0.5) . *
3-15 * *
16 * LSB (4.€5661E-10)
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SUBADDRESS: 11011 (T/R)

WORD: 1I07-10

Signal Name - Present Position Spheroid/UTH Grid Zone

DATA BIT
e
2
3
4
S
6
7
8
9
10
1
12
13
14
15
16
Note 1: BINARY ASCII
0110000
0110001
0110010
0110011
0110100
0110101
0110110
0110111
0111000
0111001 -
1000001
1000010

TV SWN=O

DES

CRIPTION

Logic "

MSB

*

*% ASCII Code for Spheroid
Model

** (See Notes 1 and 3)
*

*

LSB

Logic "O"

MSB

*

** ASCII Coded UlM Grid Zone
(MSC)

** (See Note 2)

*

*

‘LSB

MODEL

International
Clark 1866
Clark 1880
Everest
Bessel
Australian National/South American
Alry

Reserved
Reserved
Reserved
WGS-72

VGS-84

Note 2: The order o' characters designating the UTM Grid Zone is column

first and then row.

Note 3: Default is WGS-84.

SNU 84-1, 28 FEBRUARY 1986

-1

80~




SUBADDRESS: 11011 (T/R) WORD: 107-11
Signal Name - UTM Grid Zcne

DATA BIT DESCRIPTION
T Logic "O"
2 MS8
3 *
4 **% ASCII Coded UTM Grid Zone
(2nd LSC)
5 *
6 *
7 *
8 LSB
9 Logic "O"
10 MSB
11 ®
12 ** ASCII Coded UTM Grid Zone
(LSC)
13 *
14 *
15 *
16 LSB
SUBADDRESS: 11011 (T/R) WORD: 107-12
Signal Name - Present Position 100,000 Meter UTM Grid Area
DATA BIT . DESCRIPTION
1 . ' " Logic "O"
2 "MSB
3 * '
4 #* ASCII Coded UTM Grid Area
(MSC)
5 ** (See Remarks)
6 *
7 *
1" 1..n
Y Luglic "OU"
10 MSB
1i *
12 #* ASCII Coded UTM Grid Area
(LSC)
13 *
14 *
15 *
16 LSB

REMARKS: The order of the characters designating the 100,000 meter UTH
Grid Area is columu first and the row.
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SUBADDRESS: 11011 (T/R) WORD: 1I07-13 Signal Name - Present
Position UTM Easting (m)

DATA BIT DESCRIPTION
1 MSB (65,536.0)
2-15 UTM Easting (See Remarks)
16 LSB (2.0)

REMARKS: Maximum value shall not exceed 99,998.0 meters.

SUBADDRESS: 11011 (T/R) VORD: 1I07-14 Signal Name - Present
Position UTM Northing (m)
DATA BIT DESCRIPTION
1 MSB (65,536.0)
2-15 UTM Northing (See Remarks)
16 LSB (2.0)

REMARKS: Maximum value shall not exceed 99,998.0 meters.

SUBADDRESS: :1011 (T/R) VORD: T07.15 Signal Name - Entered

Tiue Heading (pi vad)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (0.5)
3-15 ' *

16 LSB (3.05176E-05)
SUBADDRESS: 11011 (T/R) WORD: I07-16 Signal Name - Entered
Magnetic Heading (p. rad)

DATA BIT DESCRIPTION
| gn Bit
2 MSB (0.5)
3-15 *
16 LSB (3.05176E-05)
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SUBADDRES? {1011 (T/R) WORD: 107-17
Signal Name - Entered Magnetic Variation (pi rad)
DATA BIT DESCRIPTION
1 gn Bit
zZ MSB (0.5)
3-14 *
15 LSB (6.10352E-05)
16 Steering Mode Code

(See Remarks)

Remarks: Logic "O" for Great Circle Steering Mode.
for Selected Course Steering.

SUBADDRESS: 11011 (T/R) VORD: 107-18
Signal Name - Computed Magnetic Variation (pi rad)
DATA BIT DESCRIPTION
1 gn Blt
2 MSB (0.5)
3-15 *
16 _ LsB (3.05176B-05)

SNU 84-1, 28 FEBRUARY 1986
-183-

Logic "1"




SUBADDREBSS: 11011 (T/R) WORD: 107-19
Signal Name - Align Time and Status (seconds)

DATA BIT DESCRIPTION
1 MSB
2 *
3 *% Alignment Status Code
4 ** (See Note 1)
5 *
6 LSB
7 MSB (3072.0)
8 *
9 *
10 bl
11 ** Alignment Time
12 *
13 *
14 *
1 1% *
| 16 LSB (6.0)
\ Note 1: The following alignment status codes shall be used for operator
information onlv and shall wot imply ayvetem per formanie raquitementa. When
o Jdegiadad perfuiman.e aligimant ls balug petfoimed o+ a 1esult of ftallme

of the operator (v enter present position, the alignment status codes shall
alternate at a 1 Hz rate betwveen code 000000 and the code for the expected
navigation performance achieved.

BINARY ALIGNMENT STATUS
~000000 Tnitial Condition
000001 Attitude Available
000010 . Attitude and Heading Available
000011 8.0 , ’
000100 7.2

000101 6.4

000110 5.6

000111 4.8

001000 4.0

001001 3.2

001010 2.4

001011 1.6

001100 0.8

001101 0.7

001110 0.6

001111 0.5

010000 0.4

010001 0.35

010010 0.30

010011 0.25

010100 0.20

010101 0.15

010110 0.10

010111 0.05
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SUBADDRESS: 11011 (T/R) WORD: 107-20
Signal Name - Vind Ditection (pi rad)
DATA BIT DESCRIPTION
1 gn Bit
2 MSB (0.5)
3-15 *
16 LSB (3.05176E-05)
SUBADDRESS: 11011 (T/R) WORD: 107-21
Signal Name - Vind Velocity/Last Mark Point Code (knots)
DATA BIT DESCRIPTION
| .0)
2-12 * ‘
13 LSB (0.0625)
14 MSB
15 * Last Mark Point Code
(See Note 1)
16 LB

Note 1: The location that the last Mark Point wvas loaded into shall be
coded as follows:

BINARY LOCATION BINARY LOCATION
- 000 ‘No Mark Point 100 Mark Point D
001 Hark Point A 101 Mark Point E
010 Mark Point B - 110 Mark Point F
011 Mark Point C
SUBADDRESS: 11011 (T/R) WORD: 107-22
Signal Name - Present Ground Speed (knots)
DALA BT LELCREETLON
R ~ N8B 72,048.0)
2-15 * :
16 LSB (0.0625)
SUBADDRESS: 11011 (T/R) WORD: 107-23
Signal Name - Present True Ground Track (pi rad)
DATA BIT DESCRIPTION
| gn Bt
2 M3B (0.5)
3-15 *
16 LSB (3.05175E-05)
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SUBADDRESS: 11011 (T/R) WORD: 1I07-24
Signal Name - Predicted Ground Speed (knots)
DATA BIT DESCRIPTION
1 HSB (2,048.0)
2-15 *
16 LSB (0.0625)
SUBADDRESS: 11011 (T/R) WORD: 1I07-25
Signal Name - Present Convergence Factor in Use
DATA BIT DESCRIPTION
1 HSB (1.0)
2-15 *
16 LSB (3.05176E-05)
SUBADDRESS: 11011 (T/R) VORD: 107-26
Signal Name - Present Grid Heading (pi rad)
DATA BIT DESCRIPTION
| gn Bit
2 MSB (0.5)
3-15 *
16 LSB (3.05176E-05)
SUBADDRESS: 11011 (T/R) VORD: 107-27
Signal Name - Desired Grid Heading (pi rad)
DATA BIT DESCRIPTION
1 gn Bit
2 'MSB (0.5)
3-15 *
16 LSB (3.05176E-05)
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SUBADDRESS: 11011 (T/R) WORD: 107-28
Signal Name - Position Error North (nmi)
DATA BIT DESCRIPTICN
| gn Bit
2 MSB (163.84)
3-15 *

16 LSB (0.01)
SUBADDRESS: 11011 (T/R) WORD: I07-29
Signal Name - Position Error East (nmi)

DATA BIT DESCRIPTION
1 — Sign BIt
2 MSB (163.84)
3-15 *

16 ' LS8 (0.01)

REMARKS: These position errors are transmitted vhenever either a

Semisutomatic (AUXILIARY) or a Manual (OVERFLY) mode update is pending.
Upon acceptance or rejection of an update, the position errors are reset to
logic zero. If the deltas are more than 327.68 nmi, an accept command
shall result in bit 14 of 106/108-22 being seat to logic "1" in lieu of the
deltas being applied to the present "‘nertial display” position.
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SUBADDRESS: 11011 (T/R) WORD: 1I107-30; I107-31; 107-32
Signal Name - INU Miscellaneous Data

DATA BIT DESCRIPTION (107-30) DESCRIPTION (I07-31)
DATY BT

Sign Logic
2 MSB MSB
3-?7 ASCII Parameter (MSC) ASCI1 Parameter {(4th LSC)
8 LSB LSB
9 Logic "O" Logic “0O"
10 MSB MSB
11-15 ASCII Parameter (S5th ASCII Parameter (3rd I.ST)
LSC)
16 LSB LSB

DATA BIT DESCRIPTION (I07-32)
—1

Logic
2 MSB
3-7 ASCII Parameter (2nd LSC)
8 LSB
9 Logic "™O"
10 MSB
11-15 ASCT1 Parameter (1.SC) .
(Manufacturer.s ID Code - See Note 1)
16 LSB
REMA'¥ "  Non-printing and lower case characters shall not be used except that
an %. ... coded blank is permissible. In the absence of Miscellaneous Parameter

Inserted Data ID codes (Read or Insert), the 107-30 thru 107-32 vords shall
contain the current data corresponding to the last received Miscellaneous
Parameter Code (D01-03). Manufacturer.s ID Codes (LSC) shall be as follows:

Neto 1: BINARY ASCIT MANUFACTURER
~0110000

0 Singer Kearfott Division (Gimballed Systems)
0110001 1 Litton Guidance Division (Gimballed Systems)
0110010 2 Rockvell Autonetics Division (Strapdown Systems)
0110011 3 Litton Guidance Division (Strapdovn Systems)
0110100 4 GM Delco Division (Strapdowvn Systems)
0110101 5 Lear Seigler (Strapdowvn Systems)
0110110 ] Honeyvell (Strapdovn Systens)
0110111 7 Teledyne (Strapdovn Systems)
0111000 8 Raytheon (Strapdown Systems)
0111001 9 Singer Kearfott Division (Strapdovn Systems)

SNU 84-1, 28 FEBRUARY 19B6
-188 .




III. UNIQUE CDU/CC TO INU

BLOCK ID: P92

SUBADDRESS: 10100(R); 10000(T)
Signal Name - CDU MODE WORD

DATA BIT
—

SHU 84-1, 28 FEBRUARY 1986

Refresh Rate = As Req
FOl Refresh Rate = As Req

Transmit Rate = 12.5Hz
Transmit Rate = 12.5Hz

WORD: PO2/F01-01

DESCRIPTION
tatus

CDU Status Discrete 1
CDU Status Discrete 2
Pover Supply Status
Logic "O"
Logic "O" Self-Test Bit
Logic "1" Self-Test Bit
Logic "1"
Logic "O"
Logic "0" Self-Test Bit
Logic "'" Self-Test Bit
Logic "'»
Logic "O%
Logic "O" Self-Test Bit
Logic "1" Self-Test Bit
Logic "O"
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SUBADDRESS: 10100(R); 10000(T) VORD: PO2/FC -Q2
Signal Name - Panel Swicch Word No. 1

DATA BIT DESCRIPTICN
— o

2 ** DATA Select Switch Code

3 *#% (See Notes 1 & 4)

4 LSB

5 MSB

6 ** FUNCTION Switch Code

7 ** (See Note 2)

8 LSB

9 MSB

10 ** Destination Thumbvheel

11 ** Code (See Note 3)

12 LSB

13 Allocated

14 Allocated

15 INU Pover

16 Logic "O"
CODE Note 1: CDU DATA Note 2: CDU FUNCTIONS Note 3: CDU THUMBWHEEL
0000 TTEST [+) 4 A 0
0001 Allocated STDR HDG 1
0010 STRG NORM 2
0011 CRUISE NAV 3
0100 ALT cAL Spare 4
0101 POS PIX RADAR 5
0110 DEST _ PIX TACAN 6
0111 VIND FIX OVERFLY 7
1000 Allocated PIX .KUD 8
1001 Allocated Spare 9
1010 MISC CAL . A
1011 Spare ATT B
1100 Not Applicable Not Applicable c
1101 Not Applicable Not Applic ble D
1110 Not Appli:able Not Applic uble E
1111 Not Applicable Not Applicable F

Note 4: When MISC DATA code 1010 is set on the Data Select Switch, all INU
standard MISC PARAMETER READ codes identified in PORMAT IX of the
Generalized CDU DOl message block shall be available in the 102,103
responge to this P02/FOl request. Contractor unique functions shall also
be available on request with coding modifications as required to be
compatibie with the Unique CDU.
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‘ SUBADDRESS: 10100(R); 10000(T) WORD: PO2/F01-03
Signal Name - Panel Switch Word No. 2

DATA BIT DESCRIPTION
1-3 Allocated
4 HUD Ready
5 Allocated
6 Spare Ready
7 Allocated
8 Dats Change
9 Mode Select
10 Data Option
11 Fault Acknovledge
12 Mark
13 Allocated
14 Spare Ready
15 - Spare Push Buiton
16 Logic "O"

(See Note 1)
(See Note 1)
(See Note 1)
(See Note 2)

Note 1: Momentary contact svitches - set vhen teleased. reset by softvare.

Note 2: Momentary contact switch - set vhen debressed, reset by sofivare.

SUBADi{'RESS: 10100¢R); 10000(T) WORD: PO2/F0I-04
. Signal Name - Keyboard Function
DATA BIT o CESCRIPTION
- 1 nter

2 ) Clear

3 Keyboard Depress Flag
4 MSB

9 *% Keyboard BCD

6 *k

7 LSB

8 Logic "O"

9 Logic "1"

10 Logic "O"
11 Logic "1"
12 Logic "O"
13 Logic "1"
14 Logic "O"
15 Logic "1"
16 Logic "O"

(See Note 1)
(See Note 2)
Page 192
{Sa2 Note 3)
Page 192

(See Note 4)
Page 192

Note 1: HMomentary contact switch - set when released, reset by MUX transfer.
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Note 2:

Note 3:

Momentary contact swvitch - set while depressed.

Momentary contact

switch - set when keyboard enable switch is

depressed and any key (0-9) is released, reset by MUX transfer.

is

Note 4: Set when any key (0-9) is depressed, remains set after key
released, reset by MUX transfer.
SUBADDRESS: 10100(R) WORD: FO01-05
Signal Name - Alpha Display Left Character
DATA BIT DESCRIPTION
— HSB
2-5 Left Character (See Note 1)
6 LSB
7-11 Logic "O"
12 LMD Minute
13 LMD Degree
14 LMD Decimal
15 LMD Geographic/Arithmetic (See Note 2)
16 LMD Direction (See Note 3)
REMARKS: LMD = Left Miscellaneous Display.
Note 1: The left alpha display character shall be coded as follows:

CODE  DISPLAY
~000000

000001
000010
000011
000160
000101
000110
000111
001¢ 0
001001
001010
001011
001100
001101
001110
001111
010000
010001
010010
010011

Note 2:

Note 3:
display.

SNU 84-1,
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CODE  DISPLAY
01
010101
010110
010111
011000
011001
011010
011011
011100
01110i
011110
011111
100000
100001
100010
100011
100100
100101
100110
100111 All Segments
111111 Blank

+ N C<T-TNIOVMOZXIR

Logic "O" for gec_raphic ana logic "1" for arithmetic.

Logic "0" for
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an "N" display and logic "1" for an "S" or "-"
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SUBADDRESS: 10100(R) WORD: P01-0¢6
Signal Name - Alpha Display Middle Character
DATA BIT DESCRIPTION
-1 TS
2-5 . Middle Character (See Remarks)
6 LSB
7 NAV Ready (Lamp)
8 Data Change (Lasp and Keybcard Ensble)
9 Mogde Select (Logic Reset of FO1-03 BIT 9)
sV Data Option (Logic Reset of FC1-03 BIT 10)
11 Fault Acknowledge (Logic Reset of FO1-03 BIT 11)
12 Mark (Logic Reset of FO1-03 BIT 12)
13 Bite Initiare (Logic Set)
14 Avionies Caution (Logic Set)
15 Mode Select (Lamp)
16 Logic "O"

REMARKS: The widdle alphe display character shall be coded the same az the
left alpha display character (see F01-05, Nota 1).

SUBADDRESS: 1ClOUG(R) WORD: FPC1-07
Signal Name - Alpha Display Right Character
DATA BIT . DESCRIPTION
1 TTHSE
2-5 Right Character (See Note 1}
-6 : LS8 ]
7-10 Logic ™O" }
11 RMD eacimal (after MSD)
12 RMD Ninute
13 RMD Degree
14 RMD Decimsl
15 RMD Geographic/Arithmetic (Seea Note 2)
16 RMD Direction (See Note 3}

REMARKS: RMD = Right Miscellaneous Display.

Note 1: The right alpha display character shall be coded the same as the
left and middle alpha display chairacters (See F01-05, Note 1).

Note 2: Logic "O" for geographic and logic "’'" for arithmetic.

Note 3: Logic "O" for an "E" dispiay and logic "i" for a "¥" ¢or "-"
display.
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IV. INU TO UNIQUE CDU/CC

BLOCK ID: 1I02/103 Refresh Rate = 5Hz Transmit Rate = 12.5Hz
SUBADDRESS: 10001(T); 10000(R) WORD: 102/103-01 ,
Signal Name -~ INU Mode Word

(The INU Mode Vords for 102/103 and I0)l/I04/I05 are identical)

SUBADDRESS: 10001(T); 10000(R) WORD: 102/I03-02
Signal Name - Alpha Display Left Character

DATA BIT DESCRIPTION
11
2-5 Left Character (See Note 1)
6 LSB
7-11 Logic "O"
12 LMD Minute
13 LMD Degree
14 LMD Decimal
1 LMD Geographical/Arithmetic (See Note 2)
16 LMD Direction © (See Note 3)
REMARKS: LMD - Lelt Miseel Faneous Maplay.,
Note 1: The left alpha display character is coded as follovs:
BINARY DISPLAY BINARY DISPLAY
010100 K
000001 1 010101 L
000010 2 010110 M
000011 3 010111 N i
000100 @ -011000 0
000101 5 011001 - P
000119 6 011010 Q
000111 7 011011 R
001000 8 011100 S
001001 9 Cci1101 T
001010 A 011110 U
001011 B 011111 v
001100 C 100000 1}
U0130% ] 100001 X
001110 E 100010 Y
001111 F 109011 A
010000 G 160100 +
010001 H 160101
15010 T 100110
010011 J 100111 All Segments
1113, Blank
Note 2: Logic "0O" for geographic and logic "1" for arithmetic.
Note 3: Logi~  "0" for an "N" display and logic "'" for an "S" or "."
display.
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SUBADDRESS: 10001(T); 10000(R) WORD: 102/103-03
Signal Name - Alpha Display Niddls Character

DATA EIT 'JESCRIPTION

2-5 Middle Character (See Remarks)
6 LSB
7 NAV Ready Lamp)
8 Data Change (Lamp and Keyboard Enable)
9 Mode Select (Logic Reset of FO1/P02-03 Bit 9)

10 Data Option (Logic Reset of FO1/P02-03 Bit 10)

11 Fault Acknovledge (Logic Reset of FO1l/P02-C3 Dit 11)
12 Mark (Logic Reset of FO1/P02-03 Bit 12)

13 BITE Initiate (Logic Set)

14 Avionics Caution (Logic Set)

15 Mode Select (Lamp)

16 Logic "O"

RENARKS: The middle alpha display character shall be coded the same as the
left alpha display charactar (see 102/103-02, Note 1).

SUBADDRESS: 10001(T); 10000(R) WORD: I02/i03-04
Signal Name - Alpha Display Right Characcer

DATA BIT DESCRIPTION
=T B —
2-5 Right Character (See Note 1)
6 LSB
7-10 Logic "O"
11 RMD Decimal (After MSD)
12 RMD Minute
13 RMD Dagree
14 RHD Decimal
15 RMD Geographlc/Arithmetic (Soe Note 7)
16 ML Viiectlon (liee Nole J3)

- REMARKS: RMD « Right Miscellaneous Display; MSD = Most significaut digit.

Note 1: The right alpha display character shall be coded the sa'« as the
left and middle alpha display characters (see 102/103-02, Note 1).

Note 2: Logic "0" for geographic and logic "1" for arithmetic.

Note 3 Logic ™0" for an ‘E" display and logic "1" for a "V" or
"_"display.
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SUBADDRESS:

10001(T); 10000(R)

Signal Neme - Left Miscellaneous Display

DATA BIT
—

REMARKS:

MSP » Mast Significant Part;

DESCRIPTION (MSP)
Logic ™0

Logic "O"

Logic "O"

MSD Flag (Note 1)

4th LSD Plag (Note 1)
3rd LSD Plag (Note 1)
2nd LSD Flag (Note 1)
LSD Flag (Note 1)
Logic "O®

Logic "O"

Logic "OF

Logic "O"

MSB

** MSD (Note 2)

*

LSB

VORD:

102/103-05 (MSP)
102/103-06 (LSP)

DESCRIPTION (LSP)
0SB

** 4th LSD (Note 2)
*

LSB

MS3

** 3rd LSD (Note 2)
*

LSB

MSB

** 2nd LSD (Note 2)
*

LS8

MSB

** LSD (Note 2)

*

LSB

LSP « Least Significant Part; MSD «

Most significant digit; LSD = Least significant digit.

Note 1i:

The left miscellaneous display digits shall be coded as defined in

Note Z vhere the first character of each code is defiued to be the MSD/LSD

Flag.

number, and vwhen

character.

the MSD/LSD Flag «

Vhen the MSD/LSD Flag = 0, the code is a binary coded decimal (BCD)
1,

the code 1is an alpha coded

Note 2: The left miscellaneous display codes afe as follovs:

BINARY
— 00000

00001
00010
00011
00100
00101
00110
00111
01000
01001
01111
10000

DISPLAY BINARY
0 ~10001
10010
10011
10100
10101
10110
10111
11000
11001
11010
11011

O RN E W -

Blank
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SUBADDRESS:

10001(T); 10000(R)

Signal Name - Light Miscellaneous Display

DATA BIT
—1

REMARKS :

DESCRIPTION (MSP)
gic

Logic "O"

Logic "O"

Logic "O"

Logic "O"

Logic "C"

Logic "O"

Logic "O"

MSB

#** MSD (See Remarks
* .
LSB

MSB

** 5TH LSD (Sece Remarks)
%

LSB

WORD:

102/103-07 (MSP)
102/103-08 (LSP)

DESCRIPTION (LSP)
HSE
*% 4th LSD (See Remarks)

*

LSB

SB

** 3rd LSD (See Remarks)
*

LSB

MSB

* 2nd LSD (Note 2)
* .

LSB

MSB

#% LSD (See Remarks)
*

LSB

MSD = Most Significant Digit; LSD = Least Significant Digit.

right miscellaneous display shall be coded as follows:

BINARY
~0000

0001
0010
0011
0100
0101
0110
RD
10o0O
1001
1111

DISPLAY

=]
P
1]
=
=
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SUBADDRESS: 10001(T); 10000(R) WORD: I02-09
Signal Name - INU Malfunction Severity Word
DATA BIT DESCRIPTION
| gic
2 Logic "O"
3 Logic "O"
4 Logic "O"
5 Logic "O"
6 Logic "O"
7 Severity 1 (See Note 1)
8 Severity 2 (See Note 2)
9 Severity 2 (See Note 3)
10 Logic ™O"
11 Sevarity 3 (See Note 4)
12 Logic “Q%
13 Lowin Q"
14 tanic QN
15 Logic "O"
16 vogic "O"

REMARKS: The contents of this vord shall be BCD coded and output upon
request as miscellaneous data. MNISC 132 shall be used for this purpose.
The bit groupings for BCD coding shall be bits 1 thru 3 for first decima)
character, bits 4 thru 6 for second decimal character, etec., l.e., bit 7/
set in 102-09 would result in a unique CDU display of 004000.

Note 1: This bit shall be set for any malfunction for vhich the INU should
be interpreted by the operator as inoperative, i.e., inertial source data
has faiied and no navigation or sttitude data is available.Note 2: This
bit shall be set vhenever degraded performance is expected as a result of a
detected failure while in the navigate mode.

Note 3: This bit shall be set vhenever degraded performance is expected as
a result of a detected failure vhile in the align mode.

Note 4: This bit shall be set vhenever any condition exists for which
navigation performance is expected toc degrade with time.
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SUBADDRESS: 10001(T)1 10000(R) WORD: 102-10
Signal Nawme - Battery Status Vord

DATA BIT DESCRIPTION DATA BIT DESCRIPTION
| Logiz "o™ -y Loglc
SUBADDRESS: 10001(T); 10000(R) YORD: 1I102-10
Signal Name - Battery Status Word
DATA BIT DESCRIPTION DATA BIT DESCRIPTION
1 Logic "O" 9 Logic
2 Logic "O" 10 Battery Fail
3 Logic "O" 11 Logic "O"
4 Logic "O" 12 Logic "O"
5 Logic "G" 13 Logic "O"
6 Logic "O" 14 Logic "O"
7 Logic ™O" 15 Logic "O"
8 Logic "O" 16 Logic "O"

REMARKS : This word shall be BDC coded for a unique CDU MISC 133 output.
Bit groupings shall start with bit 16 of 1I02-09 and bits 1 and 2 of this
wvord to form the first decimal character, bits 3 thru S5 for the second,
etc. :

V. FILTER/SENSOR TO INU CORRECTION VECTOR

BLOCK ID: FO02 Refresh Rate = As Req Transmit Rate = As Req

FO2 - Correction Vector

An external computer shall transmit the following correction vector to the
INU as required. The correction vector states are:

a. CC/INU Mode Vord (FO2-01)
b. CNEXX Correction . (P02-02, 03)
¢. CNEXY Correction (FO2-04, 05)
i CPIENVT e st boon (v e (R B
- Tongltude vaoacitboa "l'ﬂt Vo, T
£. Velocity Correction (X) (P02-10)
g. Velocity Correction (Y) (FO2-11)
h. Tilt Correction (X) (F02-12)
i. Tilt Correction (Y) (FO2-13)
j. X Gyro Bias Correction (F02-14)
k. Y Gyro Bias Correction (FO2-15)
1. Z Gyro Bias Correction (FO2-16)
m. CNEYX Correction (FO2-17, 18)
n. CNEYY Correction (F02-19, 20)
0. CNEYZ Correction . (P02-21, 22)
p. Tilt Correction (2) (F02-23)
q- X Accelerometer Bias Correction (F02-24)
r. Y Accelerometer Bias Correction (F0O2-25)
S. Z Accelerometer Bias Correction (F02-26)
t. Velocity Correction (2) (F02-27)
u. Baro Bias Correction (F02-28)
v. Altitude Correction (F02-29)
w. 2nd CC/INU Mode VWrrd {F02-30)
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Vhen messzyge block FO2Z is received with the INU in the Auxiliary Fix
mode, the "inertial display” position shull be updated consistent vith
D01-02, Note 4 with corrections contained in states ¢ through e. Vhen the
FO2 message block is received with the INU in the Automatic Fix mode, the
"pure inertial” pesition shall be updated with corrections contained in
states b through e consistent with D01-02, Note 4, and vith states f
through 1 as defined belov. All corrections to the current value of the
INU will be additive corrections (i.e. deltas) that is CURRENT + DELTAS =
UPDATED VALUES. The input axes for the gyros and accelerometers are
transmitted in the sensor frame Xs, Ys, Zs axes for strapdovn systems and
in the navigation frame X, Y, Z axes for gimbaled systens. Corrections to
the gyros und accelerometers will be applied to these axes. The sign
conventicns are as follows: Positive gyro bias is s positive rotation
around the axis. Positive sccelerometer bias is & positive acceleration in
the direction of the axis (i.e., a negative specific force along the axis).

Velocii ies shall be corrected according to states f and g. The above
correction shall be performed and the control vector acknovledge bit (CVAB)

in the INU Mode/Control vwvord shall be set during the first 50/sec

computation cycle follewing the reception of the control vector. The CVAB
shall be reset 40 msec after being set.

The semuval of t11t Girota arcondingg te atates b and | and  the
applicatiun ol gytuv blased sccuiding o states J thivugh 1 shall begin al
the first calculation of torquing rates folloving the reception of the
control vector. Tilts shall be corrected at the highest rvte consistent
vith normal torquing rates and meximum accurate torquing rates. Externally
generated gyro biased shell be set equal to zero at INU pover on. Tilt
corrections are cumulative in that newv tilt corrections are added to the
previous corrections vhich have not yet beon applied to the piatform. Gyro
biased are also cumulativn :

States b ‘through d contein corrections for the 3 navigation reference
frame direction cosines vhich, with longitude corrections, d:fine position
update corrections to be spplied to INU position. An alternative position
update mechanism 1is available. See Note 1 on wvord F02-30. Direction
cosines are defined in Paragraph 6.5.8.

Vhen the unigue CDU function svitch is placed in any "NAV" mode position
before the INU reaches a "NAV Ready" align status, and the INU has not
received the Filter Mode bit set to logic "1", the INU automatically enters
the "Attitude" mode. Subsequent receipt of the Pilter Mode bit set to
logic "1" shall force the INU into the "NAV" mode provided that initial INU
pover-on mode sequencing is coaplete. Othervise a "NAV" mode pending
condition shall exist wuntil the initial INU pover-on sequencing 1is
complete.

1¢ the Pilter Mode bit is being received and the unique CDU function switch
is placed in any "NAV" mode position fiom any non-NAV mode, the INU shall
not enter the "Attitude" mode but shall enter the "NAV" mode
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provided that initial INU powver-on sequencing is complete. Othervise a
"NAV" mode pending condition shall exist until {nitial INU powver-on
sequencing is complete. When initial INU pover-on sequencing is cosplete,
transition to the MNAY mode shall occur not later thz.: 100 msec subsequent
to receipt of the Filter Mode bit. In all the above cases, the F02
Correction Vector !s applied in its entirety and subsequent F02 messages
shall 1likewvise be applied whether or not the Filter Mode bit is set. Use
of the FO2 Correction Vector and the Filter Mode bit with the Generalized
CDU shall be consistant with D01-02, Note 4.

SUBADDRESS: 10001(T/R) WORD F02-01
Signal Name - CC/INU Mode VWord
DATA BIT DESCRIPTION
I pare
2 Filter Mode
3 All Navigation Data Good
(note 1) _ ,
4-16 Spares

Note 1: In the AIR ALIGN mode and vhen using the generaiized interface:
a. The . ttitude and Mag Hdg Good discretes will echo this bit.

b. The degraded NAV flag (106-01 / I01-01 bit 3) wvill echo the
complement of this bit.

¢. Vhen this bit is set, ATT Ready (106-01 / 101-01 bit 7) will
be reset.

SUBADDRESS: 10001(T/R) VORD F02-02 (MSP)

Signal Name: CNEXX Correction ‘ F02-03 (LSP)
DATA BIT QESCRIPTION;LHSB) DESCRIFTION (LSP)
1 Sign Bit *
2 MSB (1.0) *
3-7 * *
8 * LSB (2.38419E-07)
216 * Spares
LUnALDINE LY, oo gtl n NURD PO o4 (NMor)

Signal Neme: CNEXY Correction

FO2-05 (LSP)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 S1gn Bit *
2 MSB (1.0) *
3-7 * *
8 * LSB (2.38419E-07)
9-16 * Spares

SUBADDRESS: 10001(T/R)
Signal Name: CNEXZ Correction

WORD F02-06 (MSP)

F02-07 (LsP)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
| Sign Bit *
2 MSB (1.0) *
3.7 * *
8 * LSB (2.38419E-C7)
9-16 *
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SUBADDRESS: 10001(T/R) WORD: F02-08 (MSP)
Signal Name - Longitude Correction (pi rad) °'02-09 (LSP)

DATA BIT DESCRIPTION (MSP) DESCRiPTION (LSP)
1 Sign BIt *
2 MSB (0.5) *
3-7 * *
8 * LSB (1.19209E-07)
9-16 * Spares
SUBADDRESS: 10001(T/R) WORD: F02-10
Signal Name - X Velocity Correction (fps)
DATA BIT DESCRIPTION
T gr it
2 MSB (4,096.0)
3-15 * (See Note 2, F02-30, psge 206)
16 LSB (0.25)
SUBADDREBSS: 10001(T/R) WORD: #02-11
Signal Name - Y Velocity Correction (fps)
DATA BIT DESCRIPTION
I Slen BT
2 MSB (4,096.0)
3-15 * (See Note 2, F02-30, Page 206)
16 : LSB (0.25)
SUBADDRESS: 10001(T/R) VORD: F02-12
Signal Name - X Tilt Correction (arc sec)
DATA BIT DESCRIPTION
1 S1gn Blt
2 MSB (16,384.0)
3-15 * (See Note 2, Page 206)
16 LSB (1.0)
SUBADDRESS: 10001(T/R) VORD: F02-13
Signal Name - Y Tilt Correction (arc sec)
DATA BIT DESCRIPTION
| , Ign Mt
2 MSB (16,384.0)
3-15 * (See Note 2, P02-30, page 206)
16 LSB (1.0)

SNU 84-1, 28 PEBRUARY 1986
-202-




‘ SUBADDRESS: 10001(T/R) WORD: PO02-14
- Signal Name - X Gyro Bias Correction (rad/s)

DATA BIT DESCRIPTION

1 Sign BIt
2 MSB (6.10351E-05)
3-15 * (See Note 2, F02-30, Page 206)
16 LSB (3.72529E-09)
SUBADDRESS: 10001(T/R) WORD: F02-15

Signal Name - Y Gyro Bias Correction (rad/s)

DATA BIT DESCRIPTION

1 Sign Blt
2 MSB (6.10351E-05)
3-15 * (See Note 2, F02-30, page 206)
16 LSB (3.72529E-09)
SUBADDRESS: 10001(T/R) WORD: F02--16
Signal Name - Z Gyro Bias Correction (rad/s)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (6.10351E-05)
. 3-15 * (See Note 2, F02-30, page 206
. 16 - LSB (3.72524B-09)
- SUBADDRESS: 10001 (T/R) WORD: F02-17 (MSP)

F02-18 (LSP)
Signal Name - CNEYX CORRECTION

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
] ~81gn BIt *
: MDD (1 oy a
| K A
g r LSB (2.38419E-07)
9-16 * Spares
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SUBADDRESS: 10001 (T/R)

Signal Name - CNEyy CORRECTION

VORD F02-19 (MSP)

F02-20 (LsP)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Sign Bit *
2 MSB (1.0) *
3-7 * *
8 ¥ LSB (2.38419E-07)
9-16 * Spares
>UBADDRESS: 10001 (I/R) VORD: FP02-21 (MSP)
FO02-22 (LSP)

Signal Name - CNEyz CORRBCTION

DATA BIT DBSCRIPTION (MSP) DESCRIPTION (LS5v)
1 Sign Bit - Cox
p MSB (1.0) *
| ] A A
u » LSB (2. 38419k -U/)
9-16 Spares
SUBADDRESS: 10001 (T/R) VORD: F02-23
Signal Neme - TILT CORRECTION Z(arc sec)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (16,384.0)
3-15 * (See Note 2, FO2-30 page 206)
16 LSB (1.0)
SUBADDRESS: 10001 (T/X%) WORD: P02-24
Signal Name - X ACCZLEROMETER RIAS CORRECTION(ug)
DATA BIT DESCRIPTION
1 Sign Bit
4 MSB (8.192)
3-15 *
16 LSB (5.0E-04)
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SUBADPDRESS: 10001 (T/R) WORD:

F02-2¢5
Signal Name - Y ACCELEROMETER BIAS CORRECTIONS(mg)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (8.192)
3-15 *
16 LSB (5.0B-04)
SUBADDRESSES: 10001 (T/R) WORD: F02-26
Signal Name - Z ACCELEROMETER BIAS CORRECTION(mg)
DATA BIT DESCRIPTION
1 . gn Bit
2 MSB (8.192)
1-15 *
16 LSB (5.0B-04)
SUBADDRESSES: 10001 (T/R) WORD F02-27

Signal Name - Z VELOCITY CORRECTION(fps)

DATA BIT DESCRIPTION
, I : gn Bit
2 MSB (4096.0)
3-15

16 LSB (0.25)

SUBADDRESSES: 10001 (T/R)

WORD:
Signal Name - LARO-BIAS CORRECTION(ft)

PATA Nild PruenitiioN
1 Slga Bit
2 MSB (2048.0)
3-15 *
16 LSB (0.125)

JUBADDRESSES: 10001 (7T/R)

WORD:
3ignal Name - ALTITUDE CORRECTION(ft)
DATA BIT DESCRIPTION
T sign BlIt
2 MSB (2048.0)
3-15 w
16 LSB (0.125)
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SUBADDREBSSES: 10001 (T/R) WORD: FO02-30
Signal Name - 2nd MODE WORD

DATA BIT DESCRIPTION
1 (See Note 1) 0 for old update mathod
(1 rov DCM and Longitude)
1 for nev update method (2nd rov DCM corre~tion)

2 (See Note 2) 0 the current scaling
1 the scaling for velocity, tilt and gyro bias

corrections are divided by 16 for enhanced,

precision and high accuracy applications.

3 (See Note 3) Command Slev Rate X, Os«No Slevw, leSlev

4 (See Note 13) Direction X, Oepositive, 1= negative direction
5 (See Note 3) Command Slev Rate Y, O«No Slev, l=Slev

6 (See Note 3) Direction Y, Oapositive, lenegative direction
7 (See Note 3) Command Slev Rate Z, 0=No Slev, leSlev

8 (See Note 3) Direction 2, Owpositive, lunegative direction
9 Alvays 1 to indicate longer FO2 message

10 Spare

11 Spare

12 Spare

13 Spare

14 Spare

15 Spare

16 Spare

Note 1: Tvo methods of correcting position and wander angle are

available. The method to be used by the INU is determined by the value of
this bit. Vhen Bit=0:

This method vas used in previous editions of the spec. It is subject
to numerical degradation in polar regions (abs(latd?75 deg)) and is
indeterainate at the pole. It congists of corrections to the first rov of
CNE(P02-02 thru P02-07) and longitude (F02-08,09).

Vhen Bital:

This method wiil vork in all regions. It consists of corrections to
the first rov of CNE (F02-02 thru F02-07) and the second rov of CNE (F02-17
thru F02-22). .

Note 2: Tvo sets of scale factors are available for the following
quantities:

velocity corrections
tilt corrections
gvro blas corrections

Vhen bit«0:

The normal scale factors apply.
Vhen bite«]l:

The scale factors are 1/16 the normal value, i.e. 1f the MSB « 1, it
vould be rescaled to 1/1€. .

Nete 3: Dava bits 3 thru 8 are for use in air aligning gimbaled systenms.
See 113-01 thru I13-06 for further information.
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VI. INU STATE VECTOR

BLOCK ID: I01/104/105 Refresh Rate - SOBz Transuit Rate =« 50Bz

SUBADDRESS: 10000(T) YORD: I01/104/105-01

Signal Name - INU Mode Vord

DATA BIT DESCRIPTION

1 Tnertial Sensor/Reference Fail (Note 1)
2 Any Nevigation Data Pail
3 Degraded Navigation (Note 2)
4 Navigation Data Unavailable (Note 3)
5 Digital Attitude Data Fail
6 Degrzded NAV Ready (Note 4)
7 Attitude Ready (Note S5)
8 Control Vector Acknovledge (Note 6)
9 Altitude Loop Bit ’ (Note 7)
10 INU in Self-Test (Note 8)
11 Mechanization Flag (Note 9)
12 In Manual Magnetic Variation (Note 10)
13 Digital Select (Note 11)
16 . In Grid Mode (Note 12)
15 CDU Fail (Note 13)
16 Logic "O"

REMARKS: A logic "1" shall indicate that the referenced condition is true.
Navigation data is defined to be INU .computed data exclusive of attitude
data, vhere attitude data is defined to be platform azimuth (not
true/magnetic heading), roll, and pitch.

Note 1: Inertial source data has failed and no navigation or attitude data
is available.

Note 2: The INU is in the NAV mode and degraded performance is expected as

a veuult  of perfoimance of a degiaded performance al lgnment, 1AV TABLE 1,
01 & delected tajlure.

Note 3: The 1INU is not in the NAV, OVERFLY, AIR ALIGN, or AUXILIARY mode.

Note 4: Ni/ mode may be entered vith at least degraded GC navigation
performance in accordance wvith TABLE I.

Note 5: Useable attitude data of unspecified accuracy is available.

Unless the Pilter Mode bit (F02-01 bit 2) is set, the NAV mode may not be
entered. ‘

SNU 84-1, AMDT 1, CHANGE NOTICE 1, 5 MAY 87
~-207-




Note 6: Acknovledge receipt of all FO02 correction vectors in all system
modes. In addition, wvhen used in any unique CDU NAV mode or the
generalized CDU Air Align sode, this bit provides feedback that a block FO02
has been received and applied per the description on the second page of
FORMAT Section V (Filter/ Sensor to INU correction vector).

Note 7: Baro-Inertial data is invalid. CADC fail in the align mode will
set this bit immediately. CADC fail in the NAV mode will set this bit
after five seconds of continuous CADC fail.

Note 8: The INU is in the Initiated Built-In-Test (BIT) mcde. This bit
shall be reset to logic "O" at the completion of initiated BIT.

Note 9: This bit ves used by Nonstandard INUs to indicate the sense of Z
axis torquing. Standard INU designs conforming to this specificatien shall
not mechanize 2 sxis torquing and shall set this bit to logic "O" for
gimbaled systems and logic "1" for strapdovn systems.

Note 10: Manually entered magnetic variation is used in the computation of
all magnetic related outputs.

Note 11: Digital Select Flag Acknovledge. This bit shall be set to a
logic "1" 1in response to receiving a logic "1" in a correspunding bir of
D01-02. Subsequent to the INU receiving a logic "0" in the correspornding
bit of D01-02, the INU shall reset this 1I01/104/105-01 »it of logic
"0".Digitally entered selected magnetic course is ugsed in iieu of analog
(HSI) selected course. This bit shall be defined tn be logic "1 when
interfaced vith the Unique CDU.

Note 12: Grid Mode Flag Acknovledge. This bit shall be set to a logic "1"
in response to receiving a logic "1" in a corresponding bit of DJ1-02.
Subsequent to the INU receiving a logic "0 in the corrnsponding bit of
D01-02, the INU shall reset this IX0L/I0&4/I05-01 bit to logic "O". INU
rmagnetic heading outputs (digital and analog) shall be repiaced by grid
heading in this mode.

Note 13: Bcho of F01-P02-01 bit 1 CDU fault flag.

SUBADDRESS: 10000(T) WORD:  I01/I04/I05-02 thrue
101/I04/105-13

Signal Name - [Note: These words are identical to 106/108-02 thru
I06/I08 -13. Subsystem receiver subaddresses for 104 and I05 are shown in
Table V1-2.|
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SUBADDRESS :
Signal Name

DATA BIT
T
2

3-15
16

SUb. DDRESS:
Signal Name

DATA BIT
—
2

3-15
16

SUBADDRESS :
Signal Name
DATA BIT
—1

2

3-15

16
REMARKS :

Acceleration consists of accelerometer

10000(T) WORD: I0A-14
- X Acceleration (ft/s2)
DESCRIPTION
gn t
MSB {512.0)
*
LSB (0.03125)
10000(T) WORD: 103-15
- ¥ Acceleration (ft/s2)
DESCRIPTION
gn Bit
MSB (512.0)
®
LSB (0.02125)
10000(T) WORD: I0R-16
- 2 Acceleration (ft/s?)
DBSCRIPTION
gn Bit

MSB (512.0)
*
LSB (0.G3125)

reading plus corilolis

compensation. The static condition output reading shall be approximately
one g.
NOTE: VWVords I01-17 thru I01-24 contain "pure inert#al"™ information.

SUBADDRESS:

Signal Name - CNEXX

10000(T) WORD:

101-18(LSP)

10R~17 (MSP);

DATA BIT DESCRIPTION (MSP DESCRIPTION (L.SP
T ~Sign H‘L“‘Zt * =
2 MSB (1.0) *
3-7 * * v
8 * LSB (2.384198-07)
9-16 * Logic "O"
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SUBADDRESS:  10000(T) VORD: 1I01-19(MSP);
Signal Name - CNExy I01-20(LSP)
DATA BIT  DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Sign Bit *
y) HSB (1.0) *
3.7 * *
* LSB (2.38419:-..)
9-16 * Logic "O"
SUBADDRESS:  10000(T) WORD: I01-21(MSP);

Signal Name - CNExz 101~22(LSP)

DATA BIT DESCRIPTION (MSP) DESCRIPTION LSP)
1 Sign Bit *
2 MSB (1.0) *
3.7 * *
8 * LSB (2.38419E-07)
9-16 * Logic "O¥
SUBADDRESS : 10000(T) VORD: T01-23(MSP);
Signal Neme - Longitude (Pi rad) I01-24(LSP)
DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Sign Bit *
2 MSB (0.5) *
3.7 o ' B
* LSB (1.19209e-07)
9-16 * Logic O
SUBADDRRSS: 10000(T) WORD: I01-25
Signal Name - Inertisl Altitude (ft)
DATA BIT DESCRIPTIOH
1 Sign Bit
Z MSB (65,536.0)
3-15 *
16 LSB (4.0)

REMARKS: Positive direction is up. Altitude cannot go from a negative
value to a pogitive value (or visa versa) without passing through O.
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S "ADDRESS:
Sigynal Name

DATA BIT

1

2
3-15
16

SUBADDRESS:
Signal Name

DATA BIT

1

2
3-15
16

SUBADDRESS:
Signal Name

DATA BIT

1

2
3-15
16

10000(T)

WORD: IC1-26

- Great Circle Steering Error (pi rad)

10000(T)

DESCRIPTION

Sign Bit
MSB (0.5)
*

LSB (3.05175E-05)

WORD: 101-27

- X-Axis Residual Tilt (arc sec)

100004(T)

DESCRIPTION

Sign Bit
MSB (16,384.0)
.

LSB (1.0)

WORD: 101-28

- Y-Axis Residual Tilt (arc sec)
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Sign Bit
MSB (16,384.0)
*

LSB (1.0)




SUBADDRESS:  10000(T)
Signal Name - Mode Vord II

DATA BIT

LR N RV

Note:
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WORD: 101-29

DESCRIPTION

off

Standby

Air Align

Stored Heading Align

GC Align

Enhanced GC Align (Reserved)
Precision GC Align (Reserved)
High Accuracy GC Align (Reserved)
Navigate

Overfly

Auxiliary

Orient/Boresignt

Attitude

Test

Calibrate (Reserved)

Spare :

This is the current operational mode of the INU.




SUBADDRESS: 10000 (T) WORD: I01-30
SIGNAL NAME - Roll Rate (p) (P4 rad/s)

DATA BIT

1

2
3-15
16

SUBADDRESS: 10000 (T) WORD: 101-31
SIGNAL NAME - PITCH Rate (gq) (pi rad/s)

DATA BIT

1

2
3-15
16

SUBADDRESS: 10000 (T) WORD: 1I01-32
SIGNAL NAME - Yav Rate (r) (pi rad/s)

DATA BIT

LD PO e
[~ I
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DESCRIPTION

Sign Bit
MSB (2.0)
*

LSB (1.22070E-04)

DESCRIPTION

Sign Bit
MSB (2.0)
*

LSB (1.22070B-04)

DESCRIPTION

Sign Bit
MSB (2.0)
*

LSB (1.22070E-04)




VII. CADC to INU
BLOCK ID: (01/CG2/C03 Refresh Rate = 20Hz Transmit Rate=25Hz
SUBADDRESS: 10000(T); 11110(R:C01); 11101(R:C02); 10011(R:C03)

WORD: C01/€02/C03-01
Signal Name - CADC MODE WORD

DATA BIT DESCRIPTION

Pressure Altitude Valid

Baro Reference Altitude Valid
TAS/AIR Density Ratio Valid
Mach Number Valid

Calibrated Airspeed Valid
Pregsure Ratic Valid

True Angle of Attack Valid
True Freestream Air Temp

DA WNBWN -

Valid
9-16 Spares

REMARKS : Logic "1" represents valid signal; logic "0"4represents
invalid
cignal.

SUBADDRESS 10000(T); 11110(R:C01); -11101(R:C02); 10011(R:C03)
WORD: C01/C02/C03-02
Signal Name - Pressure Ajtitude (ft)

DATA BIT : . DESCRIPTION
1 : ) ; Sign Bit
2 NSB (40,960.0)
3-15 *
16 LSB (2.5)

SUBADDRESS:  10L0OO(T); 11110(K:C01); 11101(R:C02); 100L1(R:C0O3)
WORD: C01/C02/C03-03
Signal Name - Baro Reference Altitude (ft-

DATA BIT DESCRIPTION

1 Sign Bit

2 MSB (40,960.0)
3-15 *

16 LSB (2.5)
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SUCADDRESS: C000(T); 11110(R:C01); 11101(R:C02); 10011(R:C03)
VORD: C01/C02/C03-04
Signal Name - True Airspeed (knots)

DATA BIT DESCRIPTIN

SUBADDRESS:  10000(T); 11110(R:CO0l); 11101(R:C02); 10011(R:CO3)
VORD: C01/C02/C03-04
Signal Name - True Airspeed (knots)

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (1,024.0)
3-14 *
15 LSB (0.125)
16 Spare

SUBADDRESS: 10000(T); 11110(R:COY); 11101(R:C02)
WORD: C01/C02-05
Signal Name - Mach Number (M) :

DATA BIT : DESCRIPTION
1 Sign Bit
2 MSB (2.0)
3-14 *
15 LSB (2.44141B-04)
16 ’ : _ Spare

SUBADDRESS: 10000(T); 11110(R:C01); 11101(R:C02)
WORD: <C01/C02-06
Signal Name - Calibrated Airspeed (knots)

DATA BIT DESCRIPTION
1 ‘ Sign Bit
2 MSB (512.0)
3-14 *
15 LSB (0.0625)
16 Spare

SUBADDRESS: 10000(T); 11110(R:CC1l); 11101(R:C02)
VORD: C01/C02-07
Signal Name - True Angles of At.ack (deg)

DATA BIT DESCRIPTION
1 : Sign Bit
2 MSB (90.0)
3-15 * )
16 : LSB (5.49316E-03)
REMARKS: Signal is relative to the aircraft velocity vector. Angle of

attack is positive when FRL is above velocity vector.
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SUBADDRESS:  10000(T); 11110(R:CO0l); 11101(R:C02)

WORD: C01/C02-08
Signal Name - Pressure Ratio (p/po)

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (1.0)
3-14 *
15 LSB (1.22070E-04)
16 Spare

SUBADDRESS:  10000(T); 11110(R:CO0l); 11101(R:C02)

WORD: (C01/C02-09
Signal Name - Air Density Ratio (rho/rhoo)

DATA RIT DESCRIPTION
1 Sign Bit
2 ' MSB (1.0)
1-14 *
s Ll Lo ToE 0)
lo Spure
SUBADDRESS: 10000(T); 11110(R) WORD: CO01-10
Signal Name - True Freestreoam Air Temperature (degrees Kelvin)
DATA BIT . DESCRIPTION
2 ' M3SB (256.0)
3-14 ) *
15 LSB (0.03125)
16 Spare

VIII. CC to INU

BLOCK ID: P12/P16 Refresh Rate = As Req Transmit Rate = 1.5625Hz

SUBADDRESS: 10110(R:F12); 10l101(R:Fl6) WORD: F12/F16-01
Signal Neme - Mode Vord

DATA BIT DESCRIPTION
1 Spare _
2 Logic "O"

3-16 Spares
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SUBADDRESS: 1J011C(R:F12); 10101(R:F16) WORD: See Note 1

Signal Name - Steerpoint/Markpoint Coordinates (Latitude & Longitude)

(pl rad)
DATA EIT DESCRIPTION (MSP) DBSCRIPTION (LSP)
T Slgn Bt *
2 MSB (0.5) *
3 * LSB (3.81470E-06)
4-16 * Spares

REMARKS: Accuracy shall be 0.1 Arc Hinutes. Positive sense is North for
latitude and East for longitude.

Note 1: The latitude and longitude coordinates are double precision inputs
vith word assignments for the MSP and LSP as follovs:

MESSAGE BLOCK/WORD ASSIGNMENT

B SP 0 =03 = =
SP 1 P16/06/F16-07 F16-08/F16-09
SP 2 F16-10/P16-~11 P1€--12/P16-13
SP 3 F16-14/F16-i5 Pir~-16/P16-17
SP 4 F16-18/F16-19 F16~-20/F16-21
SP S P16-22/116-23 F16-26/F16-25
SP 6 F16-26/P16-27 £16-~28/P16-29
SP 7 F12-02/712-03 F12/06/712-05
SP & F12-06/212-07 F12-08/F12-09
sP 9 F12-10/P12 -11 _ F12-12/F12-13
MARKPOINT NO. LA $7L8P)
HP 1 - - YIZTTE7P1Z-17
MP 2 F12-18/P12-19 F12-20/P12-21
MP 3 F12-22/%12-23 F12-24/P12-25
BLOCK ID: F17 Refresh Rate = As Req Transmit Rate =« As Req
SUBADDRESS: 10010(R) VORD: F17-01
Signal Name - Mode Word
DATA BIT DESCRIPTION
1 pare
2 Logic “~O"
3-16 Spares
SUBADDRESS:  10010(R) Ve F17.-02
Signal Name - Steering Error (pi rad)
DATA BIT DESCRIPTION
| gn Blt
2 MSB (0.5)
3-15 *
16 LSB {3.05176E-05)
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IX. DEDICATED HIGH SPEED VECTOR

Block ID: IH1 Refresh/Transmit Rates: 200 HZ
SUBADDRESS: 11010 (T) WORD: IR1-01
SIGNAL NAME - PITCH (pl rad)

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (0.5)
3-15 *
16 LSB (3.05176B-05)

REMARKS : Positive sense is nose up.

SUBADDRESS: 11010 (T) WORD: 1IN1-02
SIGNAL NAME - ROLL (pi rad)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (0.5)
3-15 *
16 LS8 (3.05176E-05)

Remarks: Positive sense is right bank (right ving down).

SUBADDRESS: 11010 (T) - VORD: IH1-03
SIGNAL NAME .. TRUE HEADING (pi rad) »
" DATA BIT DRSCRIPTION
1 Sign Bit
2 MSB (0.5)
3-15 *
16 LSB (3.05176E-05)

REMARKS : Pogitive sense is CV WRT true North.

SUBADDRESS: 11010 (T) WORD: IH1-04 SIGNAL NAME -
NORTH - SOUTH VELOCITY (fps)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (2,048.0)
3-15 *
16 LSB (0.125)

REMARKS : Positive direction is North.
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. SUBADDRESS: 11010 (T) WORD: 1IH1-05
SIGNAL NAME - EAST - WEST VELOCITY (fps)

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (2,048.0)
3-15 *
16 LSB (0.125)

Remarks: Positive direction is Rast

SUBADDRESS: 11010 (T) YORD  IH1-06
SIGNAL NAME - Z VELCCITY (fps)
DATA BIT ' DESCRIFTION
1 Sign Bit
2 MSB (1.024.0)
3-15 *
16 LSB (0.0625)
REMARKS: Positive direction up.
SUBADDRESS: 11010 (T) WORD: IH1-07
’ SIGNAL NAME - PLATFOPi AZIMUTH (pi rad)
~— DATA BIT : DESCRIPTION
1 Sign Bit
2 MSB (0.5)
3-15 *
16 LSB (3.05176E-05)
SUBADDRESS: 11010 (T) VORD: 1IH1-08 (MSP)

IH1-09 (LSP)
SIGNAL NAME - X VELOCITY (fps)

DATA BIT DESCRIPTION (MSF) DESCRIPTION (LSP)

| 1 Sign Bit *

; 2 MSB (4,096.0) *

‘ 3-15 u *

| 16 * LSB (3.81470E-06)
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SUBADDRESS: 11010 (T) WORD: IH1-10 (MSP)
IH1-11 (LSP)
SIGNAL NAME - Y VELOCITY (fps)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Sign Bit *
2 MSB (4,096.0) *
3-15 > *
16 * LSB (3.81470E-06)
SUBADDRESS: 11010 (T) VORD: IH1-12 (MSP)
IH1-13 (LSP)
SIGNAL NAME - Z VELOCITY (fps)
DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Sign Bit *
2 MSB (4,096.0) *
3-15 * ' ' w
16 * LSB (3.81470E--06)
SUBADDRBSS: 11010 (T) WORD: 1IH1-14
SIGNAL NAME - VELOCITY TIME TAG (micro sec)
DATA BIT DESCRIPTION
1 MSB (2,097,152.0)
2-15 ~ *
16 LSB (64.0)
SUBADDRESS: 11010 (T) WORD: IH1-15
SIGNAL NAME - PLATFORM AZIMUTH TIME TAG (micro sec)
DATA BIT DESCRIPTION
1 MSB (2,097,152.0)
2-15 >
16 LSB (64.0)
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SUBADDRESS: 11010 (T)

SIGNAL NAME - ROLL TIME TAG (micro sec)

DATA BIT
1
2-15
16

SUBADDRESS: 11010 (T)

SIGNAL NAME - PITCH TIME TAG (micro sec)

DATA BIT
1

2-15
16
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WORD: 1H1-16

DESCRIPTION
MSBR (2,097,152.0)
*
LEB (64.0)

VORD: IH1-1i7

DESCRIPTION

MSB (2,097,152.0)
*
LSB (64.0)




X. IHU HIGH SPEED VECTOR TO CC/FCC

Bloeck Il: 109 Refresh/Rate: 200Hz

SUBADDRESS: 10011
SIGNAL NAME - INU Mode Vord

DATA BIT

WORD 1I09-01

DESCRIPTION

The INU Mode Vords for 109 and I01/I1I04/105 are identical.

SUBADDRESS: 10011

SIGNAL NAME - [NOTE: These words
thxru 106/108-11}.

SUBADDRESS: 10011

WORD: 109-02 Thru I09-11
are identical to 106/108-02

WORD: 109-12

H1ONAL NANE  Poll Rate (p) (1 1ad/e)

DATA BIT

1

2
3-15
16

SUBADDRES3: 10011

DESCRIPTION

Sign Bit
MSB (2.0)
*

LSB (1.22070E-04)

WORD: 109-13

SIGNAL NAME - PITCH RATE (q) (pi rad/s)

DATA BIT

1

2
3-15
16
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SUBADDRESS: 10011 WORD: 109-14
SIGNAL NAME - Yawv Rate (r) (pi rad/s)
DATA BIT DESCRIPTION
1 Sign Bit
SUBADDRESS: 10011 YORD: 109-i4
SIGNAL NAME - Yav Rate (r) (Pi rad/s)
DATA BIT DESCRIYTION
1 Sign Bit
2 MSB (2.0)
3-15 *

16 LSB (1.22070EB-04)
SUBADDRESS: 10011 VORD: I09-15
SIGNAL NAME - LONGITUDINAL ACCELERATION (nx) (ft/s2)

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (512.0)
3-15 *
: ‘ 16 LSB (0.03125)
- Remarks: Body acceleration s computed at the center of specific force
(see section 6.4).
SUBADDRESS: 10011 WORD: I09-16
SIGNAL NAME - Lateral Acceleration ny) (ft/s2)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (512.0)
3-15 *
16 LSB (0.03125)

Remarks: See Vord 109-15 remarks.

SUBADDRESS: 10011 WORD: 109-17
SIGNAL NAKE - NORMAL ACCELERATION (nz) (ft.s2)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (512.0)
3-15 Lod
16 LSB (0.03125)
. Remarks: See Word I09-15 remarks.
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SIGNAL NAME
DATA BIT

1
2-15
16

SIGNAL NAME
DATA BIT
1

2-15
16

SIGNAL NAME

DATA MY

1
2-15
16

SUBADDRESS :
SIGNAL NAME
DATA BIT

1

2

3-15
16

SNU 84 1,

WORD: 109-18
- PLATFORM AZIMUTH TIME TAG (micro sec)

DESCRIPTION
MSB (2,097,152.0)
*
LSB (64.0)

WORD: 109-19
-~ ROLL TIME TAG (micro sec)

DESCRIPTION
MSBE (2,097,152.0)
*
LSB (64.0)

WORD: 109-20
- PITCH TIME TAG (micro sec)

PDESCRIPTION
MSB (2,097,152.0)
*
LSB (64.0)

10011 WORD: I109-21
- Roll Axis Angular Acceleration (pi rad/s2)

DESCRIPTION

Sign Bit
MSB (4.0)
*

LSB (2.44141E-04)

78 FFEBRUARY 1986
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SUBADDRESS: 10011 WORD: J09-22
SIGNAL NAME - Pitch Axis Angular Acceleration (Pi rad/s2)

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (4.0)

3-15 *

16 LSB (2.44141E-04)
SUBADDRESS: 10011 WORD: 109-23
SIGNAL NAME - Yaw Axis Angular Acceleration (pi rad/s2)

DATA BIT DESCRIPTION
1 Sign Bit
b] MSB (4.0)
3-15 ‘ *
16 LSB (2.44141E-04)

XI. STATE VECTOR (CONTINUATION OF 101
Block ID: 1I10 efresh Rate = 12.5Hz Transmission Rate = 12.5Hz

Note: Parameters contained in I10 vords are one sigma values.

SUBADDRESS: 10010 WORD: 110-01
SIGNAL NAME - TIME TAG (micro sec)
DATA BIT DESCRIPTION
1 MSB (2,097,152.0)
2-15 *

1o LS8 (64.0)
REMARKS: This word shzll be updated continuously after powver up/system
initialization.

SUBADDRESS: 10010 WORD: 1I110--02
SIGNAL NAME - X AXIS RESIDUAL TILT (arc sec)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (16,384.0)
3-15 *
16 LSB (1.0)
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SUBADDRESS: 10010 WORD: I10-03
SIGNAL NAME - Y AXIS RE"IDUAL TILT (arc sec)

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (16,384.0)
3-18 *

16 LSB (1.0)
SUBADDRESS: 10010 WORD: 110-04
SIGNAL NAME - Z AXIS RESIDUAL TILT (arc sec)

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (16,384.0)
3-15 *
16 LSB (1.0)

SUBADDRFESS: 10010 WORD: 110 05 (MSP)
: 110-06 (LSP)
SIGNAL NAME - CNExx

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Sign Bit *
2 MSB (1.0) *
3-15 . * _ *
16 * LSB (9.31323B-10)
SUBADDRESS: 10010 WORD: TI10-07 (MSP)

110-08 (LsP)
SIGNAL NAME - CNEx

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Sign Bit *
2 MSB (1.0) *
3-15 * »
16 * LSB (9.31323E-10)
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SUBADDRESS: 10010 WORD:

SIGNAL NAME - CNExz

DATA BIT DESCRIPTION (MSP)
1 Sign Bit
2 MSB (1.0)
| 3-15 *
| 16 *
|
1
SUBADDRESS: 10010 WORD:

SIGNAL NAME - CNEyx

DATA BIT DESCRIPTION (MSP)
1 Sign Bit
2 MSB (1.0)
3-15 *
.16 *
SUBADDRESS: 10010 WORD:

SIGNAL NAME - CNEyy

DATA BIT DESCRIPTION (MSP)
1 Sign Bit
2 MSB (1.0)
3-15 . *
16 *
SUBADDRESS: 10010 VORD:
SIGNAL NAME - CNEyz

DATA BIT DESCRIPTION (MSP)
1 Sign Bit
2 MSB (1.0)
3-15 *
16 *

SNI} 841, 28 FEBRUARY 1986

110-09 (MSP)
I110-10 (LSP)

DESCRIPTION (LSP)

*
*
*

LSB (9.31323E-10)

110-11 (MSP)
I10-12 (LSP)

DESCRIPTION (LSP)

*
*
%

LSB (9.31322B-10)

I10-13 (Ms?)
110-14 (LSP)

DESCRIPTION (LSP)

*
*
w*

LSB (9.31323E-10)

I10-15 (MSP)
I10-16 (LSP)

DESCRIFPTION (LSP)

*
*
*

LSB (9.31323E-10)




SUBADIRESS: 10010 WORD: I10-17
SIGNAL NAME - CSNxx

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (1.0)
3-15 *
16 LSB (6.10352E-05)

REMARKS: See Sections 6.5.2 and 6.5.4 for details.

SUBADDRESS: 10010 WORD: 1I110-18
SIGNAL NAME - CSNxy
DATA BiT DESCRIFTION
1 Sign Bit
2 NSB (1.0)
3-15 : *
16 LSB (6.10352E-05)

REMARKS: See Sections 6.5.2 and 6.5.4 for details.

SUBADDRESS: 10010 WORD: I10-19
SIGNAL NAME - CSNxz
DATA BIT DESCRIPTION
1 : o Sign Bit
2 MS8 (1.0)
3-15 *
16 LSB (6.10352E-05)

REMARKS Se.: Sections 6.5.2 and 6.5.4 for details.

SUBADDRESS: 10010 WORD: TI10-20
SIGNAL NAME - CSNyx
DxYA BIT DESCRIPTION
1 Sign Bit
2 MSB (1.0)
3-15 *
16 LSB {6.10352E-05)

REMARKS: See Sections 6.5.72 and 6.5.4 for details.
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SUBADDRESS: 10010 WORD: 1I10-21
SIGNAL NAME - CSNyy

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (1.0)
3-15 *
16 LSB (6.10352E-05)

REMARKS: See Sections 6.5.2 and 6.5.4 for details.

SUBADDRESS: 10010 WORD: 1I10-22
SIGNAL NAME - CSNyz

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (1.0)
3-15 *
16 LSB -(6.10352E-05)

REMARKS: See Sections 6.5.2 and 6.5.4 for details.

SUBADDRESS: 10010 WORD: I10-23 (MSP)
110-24 (LSP)
SIGNAL NAME - Altitude. Feedback Constant (1/sec)

DESCRIPTION (LSP)

DATA BIT ' DESCRIPTION (MSP)
1 Sign Bit *
2 MSB (3.0) (See Note) *
3215 * .

16 *
Nevt e - theze vustants are the Liest [N to a steady state thiledd
looy. .
SUBADDRESS: 10010 WORD: I10-25 (MSP)

110-26 (LSP)

SIGNAL NAME - Velocity Feedback Constant (1/sec2)

LSB (2.793978-09)

TS Y ERSYIR I ey |

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Sign Bit *
2 MSB (3.0) (See Note) *
3-15 " *
16 *

Note: These constants are the best f ! to a steady state third

loop.
SNU 84-1, AMDT 1, 29 AUGUST 1986
~-229-

LSB (2.79397E-09)

order

vertical




SUBADDRESS: 10010 WORD: I10-27 (MSP)

I10-28 (LSP)
SIGNAL NAME - Acceleration Feedback Constant (1/sec3)

DATA BIT

DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Sign Bit #
2 MSB (1.0) *
3-15 * *
16 » LSB (9.31323E-10)
Note: These constants are the best fit to a steady state third order vertical
loop.
XII. INITIALIZATION VECTORS.

Block ID: I11 Refresh Rate « As required

Transmission Rate = As Required

Note: Parameters contained in Ill vords are one sigma values and
error budget uncertainty constants unless othervise indicated.

SUBADDRESS: 10110

represent INU

WORD: I11-01
SIGNAL NAME - RESERVED
SUBADDRESS: 10110 WORD: 111-02
SIGNAL NAME -~ (X,Y,Z) Accelerometer Bias Uncertainty (mg)
DATA B} DRSCRIPTION .
1 MSB (52.4288)
2-15 *
16 LSB (0.0016)
SUBADDRESS: 10110 WORD: (SF) 111-03
SIGNAL NAMB - (X,Y,Z) Accelerometer Scale Factor Uncertainty (%)
DATA BIT DESCRIPTION
1 MSB (0.32768)
2-15 *
16 LSB (1.0FE-05)
SUBADDRESS: 10110 WORD: 1I11-04
SIGNAL NAME - X Gyro Bias Uncertainty (deg/h)
DATA BIT DESCRIPTION
1 MSB (0.22768)
2-15 *
16

LSB (1.0E-05)
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SUBADDRESS: 10110 WORD: I11-05
SIGNAL NAME - Y Gyro Bias Uncertainty (deg/h)

DATA BIT DESCRIPTION
1 MSB (0.32768)
2-15 »

16 LSB (1.0E-05)
SUBADDRESS: 10110 WORD: I11-06
SIGNAL NAME - Z Gyro Bias Uncertainty (deg/h)

DATA BIT DESCRIPTION
1 MSB (0.32768)
2-15 * '

16 LSB (1.0B-03)
SUBADDRESS: 10110 VORD: 111-07
SIGNAL NAMB - X,Y,Z Gyro SF Uncertainty (X)

DATA BIT DESCRIPTION
1 MSB (0.32768)
2-15 *

16 LSB (1.0B-05)
SUBADDRESS: 10110 _ WORD: T111-08
SIGNAL NAME - X Gyro Randomness (deg/h)

DATA BIT DESCRIPTION
1 MSB (0.032768) (See Note)
2-15 *

lo Luh (1.0K 06)

Note: If I11-09 correlation time is O minutes, the M58 is Deg/square root
hour and 111-08 represents random wvalk.

SUBADDRESS: 10110 VORD: I11-09
SIGNAL NAME - X Gyro Correlation Time (min)
DATA BIT DESCRIPTION
1 MSB (327.68)
2 *
3-15 *
16 LSB (0.01)
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SUBADDRESS: 10110 VORD: III-IO
SIGNAL NAME - Y Gyro Randomness (deg/h)

DATA BIT DESCRIPTION
1 i.5B (0.032768)(See Note)
2-15 *
16 LSB (1.0E-06)

Note: If I11-11 correlation time is O minutes, the MSB is Deg/square root
hour and I11-1¢ represents random valk.

SUBADDRBSS: 10110 WGRD: Il1-11
SIGNAL NAME - Y Gyro Correlation Time (min)

DATA BIT DESCRIPTION
1 MSB (327.68)
2-13 *
16 LSB (0.01)
SUBADDRESS: 10110 VORD: 111-12
SIGNAL NAME - Z Gyro Randomness (deg/h)
DATA BIT DESCRIPTION
1 MSB (0.032768)(See Note)
2-13 *

16 LSB (1.0E-06)

Remarks: This vord can be considered as a vhite acceleration noise or
random valk velocity. -

Note: If I11-13 correlation time is zero minutes, the MSB is Deg/square
root hour and I11-12 represents random valk.

SUBADDRESS: 10110 WORD: 1I11-13
SIGNAL NAME - Z Gyro Correlation Time {(min)
DATA BIT DESCRIPTION
1 MSB (327.68)
2-15 *
16 LSB (0.01)
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. SUBADDRESS: 10110 WORD: TI11-14
. SIGNAL NAME - X,Y,Z Accelerometer Randomness (mg)

DATA BIT ' DESCRIPTION
i MSB (0.32768)
2-15 *
16 LSB (1.0E-05)
SUBADDRESS: 10110 WORD: T11-15
SIGNAL NAME - X,Y,Z Accelerometer Randomness Correlation Time “min)
DATA BIT DESCRIPTION
1 KSB (327.68)
2-15 » '
16 LSB (0.01)
SUBADDRESS: 10110 VORD: 111-16
SIGNAL NAME - X Gyro Input/Quad Mass Unbalance (MUB) Uncertainty
(RESERVED, SET 0)
: SUBADDRESS: 10110 WORD: 1I11-17
SIGNAL NALE - Y Gyro Input/Quad Mass Unbalance (MUB) Uncertainty
. (RESERVED, sz'r"mz'sz '
SUBADDRESS: 10110 - WORD: I11-18
- SIGNAL NAME - Z Gyro Input/Quad Mass Unbalance (MUB) Uncertainty
(RESERVED, SET )
SUBADDRESS: 10110 WORD: 1I11-19
SIGNAL NAME - X,Y Platform Tilt (Ground All‘p) Uncertainty (arc sec)
NATA RTT DERCRTPTTON
1 MSB (32,768.0)
2-153 "
16 LSB (1.0)
Note: Updated at the ALIGN-TO-NAV transition.
SUBADDRESS: 10110 WORD: 1I11-20
SIGNAL NAME - Z Platform Azimuth (Ground Align) Uncertainty (arc sec)
DATA BIT DESCRIPTION
1 MSB (32,768.0)
2-15 *
16 LSB (1.0)

Note: Updated at the ALIGN-TO-NAV transition.
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SUBADDRESS: 10110 WORD: 1I11-21

SIGNAL NANE - X,Y,Z Accelerometer Nonorthogonality Uncertainty (arc sec)

DATA BIT DESCRIPTION
1 MSB (32,768.0)
2-15 "
16 LSB (1.9)
SUBADDRESS: 10110 WORD: 1I11-22

SIGNAL NAME - (RESERVED, SET TO ZERO)

SUBADDRESS: 10110 WORD: I11-23
SIGNAL NAME - (RESERVED, SET TO ZERO)

SUBADDRESS: 10110 WORD: I11-24
SIGNAL NAME - X,Y,2 Gyro Misalignment Uncertainty (arc sec)
DATA BIT DESCRIITTON
1 MSB (32,768.0)
2-15 *
16 ] LSB (1.0)
SUBADDRESS: 10110 WORD: I11-25

SIGNAL NANE - (RESERVED, SET TO 2ERO)

SUBADDRESS: 10110 WORD: 111-26
SIGNAL NAME - (RESERVED, SET TO ZERO)
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Block 1ID: I12 Refresh Rate = As Required Transmission Rate = As
Required
SUBADDRESS: 10111 WORD: 1I12-01
SIGNAL NAME - RESERVED
SUBADDRESS: 10111 WORD: 112-02
SIGNAL NAME -~ Accelerometer Scale Factor Asymsmetry(PPM)
DATA BIT DESCRIPTION
1 MSB (3,276.8)
2-15 *
16 LSB (0.1)

SUUADDRESS: 10111 WORD: I12-03
SIGNAL NAME - Gravity Compensation
(RESERVED, szTTG"zﬁﬁ)
SUBADDRES : 10113 WORD: 1I12-04

SIGNAL NAME - Gravity Compensation Correlation Distance
(RESERVED, ssr"l'b"niﬁy

SUBADDRESS: 10111 WORD: I12-05
SIGNAiL. NAME - X Gyro Trendin

(RESBRVED, SET TO ZERO)

SUBADDRESS: 10111 WORD: I12-06

SIGNAL NAME - Y Gyro Trendin
(RESERVED, SET T0 ZERO)
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SUBADDRESS: 10111 WORD: 112-07

SIGNAL NAME - 2 G ro Trendi
(RESERVED, SET TO Z!ﬁﬁ,

SUBADDRESS: 10111 WORD: 112-08
SIGNAL NAME - X Gyro Varm-u

(RESERVED, SET 10" 70K0)

SUBADDRESS: 10111 WORD: 1I12-09
SIGNAL NAME - X Gyro Warm-up Correlation Time
(RESERVED, SET

SUBADDRRSS: 10111 WORD: 112-10
SIGNAL NAME - Y Gyro Varm-up

(RESERVED, SET™T0 ZERO)

SUBADDRESS: 10111 WORD: 112-11

SIGNAL NAME - Y Gyro Yarm-up Correlation Time
(RESERVED, ss'r‘ﬁxm o) o

SUBADDRBSS: 10111 WORD: 1I12-12
SIGNAL NAME - Z ¢ r0o Yarm-u

(RESERVED, SET TO 2ERD)

SUBADDRESS: 10i11 WORD: 1I112-13

SIGNAL NAME - Z Gyro Yarm-up Correlation Time
(RESERVED, SET 0)
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SUBADDRESS: 10111 WORD: 1I12-14
SIGNAL NAME - Accelerometer Varm-up (mg)
DATA BIT DESCRIPTION
1 MSB (32.768)
2-15 *
16 LSB (0.001)
SUBADDRESS: 10111 WORD: I12-15
SIGNAL NAME -~ Accelercmeter Warm-up Correlation Time (min)
DATA BIT DESCRIPTION
1 MSB (327.68)
2-15 ' * '
16 LSB (0.01)
Block ID: TI13 Refresh Rate « As Required Transmission Rate = As
Required
SUBADDRESS: 11000 WORD: I13-01

SIGNAL NAME - Max normal rate for X precision torquing
(RESERVED, SET TO 2ERQ)

SUBADDRESS: 11000 WORD: 113-02
SIGNAL NAME - Max normal rate for Y precision torquing
(RESERVED, SET T0O ZBRO)

SUBADDRESS: 11000 WORD: 113-.03
STGNAL NAMFE Max normal 1ate for 2 pnvvlﬂlnn lnlquing
(RESERVED, SET To 2ERO)

SUBADDRESS: 11000 WORD: 1I13-04

SIGNAL NAME - Max sleving rate for X coarse sleving
(RESERVED, SET TO ZERO)

SUBADDRESS: 11000 WORD: I13-03
SIGNAL NAME - Max sleving rate for Y coarse sleving
(RESERVED, SET 0)

SUBADDRESS: 11000 WORD: 113-06
SIGNAL NAME - Max slewing rate for Z coarse sleving
(RESERVED, SET
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SUBADDRESS: 11000 WORD: 1I13-07

SIGNAL NAME - Position of the Specific Force Origin in Xr
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (16.384)
3-15 *
16 LSB (0.001)

Remarks: Refer to definitions of specific force origin
the chassis frame (Section 6.4.7).

SUBADDRESS: 11000 VORD: 1I113-08
SIGNAL NAME - Position of the Specific Force Origin in Yr
DATA BIT DESCRIPTION
1 Sign Bit
2 © MSB (16.384)
3-15 *

1 LS (000l

Remarks: Rzfer to definitiong of specific force origin

the chassis frame (Section 6.4.7).

SUBADDRESS: 11000 WORD: 113-09
SIGNAL NAME - Pogition of the Specific Force Origin in 2r
- DATA BIT : DESCRIPTION
1 Sign Bit
2 MSB (16.384)
3-15 *
16 LS8 (0.001)

(in)

(Section 6.4) and

(in)

(Section 6.4) and

(in)

Remarks: The position of Specific Force Origin shall be defined as the

distances along the Xr, Yr, Zr Axes.
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SUBADDRESS: 11000 WORD: 113-10
SIGNAL NAME - Gyro Orientation About Zb, gamma Zo (pi rad)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (0.5)
3-15 *
16 LSB (3.05176B-05)

Remarks: The orientation of the instrument axes shall be defined relative
to the sensor coordinate frame Xs, Ys, Zs. For a strapdown system, the
sensor coordinates are defined to be identical to the aircraft body frame
Xb, Yb, Zb. Euler angles shall be used to define the requisite orientation
of the Xo,Yo, 2o instrument frame. These angles shall be called gamma Xo,
gamma Yo, gamma Zo. The order of rotation shall be gamma Zo abo.-t 2s,
gamma Yo about the new Ys axis, and gamma Xo about the final Xs axis.

SUBADDRESS: 11000 WORD: 1I13-11

SIGNAL NAME - Gyro Orientation About Yb, gamma Yo (pi rad)
DATA BIT : DESCRIPTION
1 Sign Bit
2 MSB (0.5)
3-15 . *
16 LSB ¢3.05176E-05)

Remarks: See Remarks Word I13-10.

SUBADDRESS: 11000 WORD: 1I13-12
SIGNAL NAME - Gyro Orientation About Xb, gamma Xo (pi rad)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (0.5)
3-15 *
16 LSB (3.05176E-05)

Remarks: See Remarks Word I13-10.
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SUBADDRESS: 11000 WORD: 113-13
SIGNAL NAME - Accelernmeter Orientation About 2Zb, gamma Za (pi rad)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (0.5)
3-15 *
16 LSB (3.05176E-05)

Remarks: See Remarks Vord I13-10.

SUBADDRRSS: 11000 WORD: I13-14
SIGNAL NAME - Accelerometer Orientation About Yb, gamma Ya (pi rad)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (0.5)
3-15 *
16 : LSB (3.05176E-05)

Remarks: See Remarks Word T13-10.

SUBADDRESS: 11000 VORD: 1I13-15
SIGNAL NAME - Accelerometer Orientation About Xb, gamma Xa (pi rad)
DATA BIT ) DESCRIPTION
1 Sign Bit
2 : MSB (0.5)
3-15 . *
16 LSB (3.05176E-05)

Remarks: See Remarks Vord I13-10.

SUBADDRESS: 11000 WORD: 113-16
SIGNAL NAME - Terminal Address
DATA BIT DESCRIPTIOE
1 MSB
2 *
3 *
4 *
5 LSB
6-16 0
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SUBADDRESS: 11000 WORD. 1I13-17
SIGNAL NAME - Qrient Status Vord
DATA BIT VALUE DESCRIPTION
00 Orient OFF/Boresight OFF (Default)
1-2 01 Prohibited (Noi¢ 1)
10 Orient ON/Boresight OFF
11 Orient ON/Boresight ON
00 0 Degree Roll Orientation (Default)
3-4 01 90 Degree Roll Orientation
10 180 Degree Roll Orientation
11 270 Degree Roll Orientation
00 0 Degree Pitch Orientation (Default)
5-6 01 90 Degree Pitch Orientation
10 180 Degree Pitch Orientation
11 270 Degree Pitch Orientation
00 0 Degree Yaw Orientation (Default)
7-8 01 90 Degree Yawv Orientation
10 180 Degree Yaw Orientation
11 270 Degree Yaw Orientation
9 0 Entered Data Compare PASS (Note 2)
1 Entered Data Compare FAIL
10 0 Boresight Data Store COMPLETE
1 Boresight Data Store INCOMPLETE (Note 3)
11 0 Basic Orientation WITHIN RANGE (Note 4)
1 Basic Orientation OUT OF RANGE
e 0 Maezlght Anglee WITIHHIN NANCE (Notao )
| Dereatght Augles o1l oOF RANGEK
13 0 Total Ocientation WITHIN RANGE (Note 6)
1 Total Orientation OUT OF RANGE
14 0 Function Reserved
15 0 Function Reserved
16 0 Function Reserved
Remark: Default values represent functions or conditions which shall be

assumed by INU upon power-up unless othervise programmed.
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Note 1: This value represents a prohibited command and shall not be

permitted. Atterpt to enter this command shall invoke an "illegal command”
error.

Note 2: This bit shall be set subsequent to any data entry (via data bus
or hardware MUX Data read) command vhen the compare cption is specified.
This bit shall be set to logic O if the compare vas successful, lozic 1 |if
the compare wvas unsuccessful.

Note 3: This bit chall be set to logic 1 under the follovirng conditions:

a. Upon receipt of a command enter boresight angles via the dsta bus
in vords DO1-04, DO1-05, AND DQ1-06. The bit shall resain set until
successful completion of storage of all boresight angles, at vhich time {t
shall be reset to O.

b. Upon the first occurrence cof a command to store any boresight angle
via hardvare MUX Data Read subsequent to the bit having been reset. The bit
shall remain set throughout any subsequent operation until sufficient
commaiids to store all remaining bits of the particular boresight angle have
been successfully executed, at which time it shall be reset.

This bit shall be res«t to logic O upon successful completion of MUX Data
angle storage, ugon command ty clear all angles, and upon completion of
data bus angle storag». Enable boresight function shall not be permitted
vhile this flag is set.

Note 4&: This bit is set to 0 when commanded orientation can be
accommodated by the INU without performance degradat n. Bit is set to 1
if INU cannot accommodate commanded orientation.

Note - 5: This bit is set to (O when stored boresight angles can be
accommoda ced by INU irrespective of orientation. Bit is set to 1 if INU
cannot accommodate the commanded boresight angle(s).

Note 6: This bii is set to O vhen INU can accommodate total commanded
orientation (basic orientatiorn plus boresight correction). Bit is set to 1

if INU cannot accommodate total orientation without performance
degrad-tion.
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SUBADDRESS: 11000 WORD: 1I13-18
SIGNAL NAME - Roll Boresight Correction Angle (pi rad)

DATA BIT DESCRIPTION
I S1gn Blt
2 MSB (0.25)
3-15 *
16 LSB (1.52588B-05)
Remarks: Boresighting offsats of the chassis shall be characterized as

rotations of the chassis reference frame Xr,Yr and 2Zr to the standard
orientation relative to the roll, pitch, and azimuth axes of the vehicle
Xb, Yb, Zb. The standard orientation shall be: Roll out the nose of tne

aircraft, Pitch out the right ving of the uircrnft, and Azimuth (Yavw) out
the belly of the aircraft.

SUBADDRESS: 11000 WORD: 1I13-19
SIGNAL NANE - Pitch Boresight Correction Angle (Pi red)
DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (0.2%)
3-15 "
16 LSB (1.52588E-05*
Remarks: See Remarks Vord I13-18.
SUBADDRESS: 11000 VORD: .13-20
SIGNAL NAME - Yawv Boresight Correction An<le (pi rad)
DATA BIT DESCRIPTION
1 Sign Blt
2 MSB (0.25)
315 *
16 LSB (1.52588E-05)
Remarks: See Remarks Vord I13-18.
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SUBADDRESS: 11000 WORD: I13-21
SIGNAL NAME - Position of INU CG Along Xr (in)

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (8.0)
3-15 *
16 LSB (4.88281E-04)
Remarks: The reference position of the mount diamond pin is the center

of the pin as it emerges forward from the mounting surface at the rear of
the rack.

SUBADDRESS: 11000 WORD: 1I13-22
SIGNAL NAME - Position of INU CG Along Yr (in)
DATA BIT DE:.CRIPTION
1 ' Sign Bit
2 MSB (8.0)
3-15 *
16 LSRN (A.RAZB1IFE 04)
Remarks: See Remarks Word 11.-21.
SUBADDRES3: 11000 WORD: I13-23
SIGNAL NAME - Position of the INU CG Along Zr (in)
DATA BIT DESCRIPTION
1 ' Sign Bit
2 MSB (8.0)
3-15 *
16 LSB (4.8828.:.-04)

Rémarks: See Pamarks Word I13-21.

SUBADDRESS: 11000 VOaD: T13-24
SIGNAL NAME - Veight of the INU (1b)
DATA BIT DESCRIPTION
1 M5B (30.0G)
2-15 *
16 [.SB (9.15527E-04)
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Block ID: Il4 Refresh Rate: As Required Transmission Rate: As Required

SUBADDRESS: 10100 WORD: 114-01
SIGNAL NAME: INU Status
DATA BIT DESCRIPTION
1-16 * (All zeros for normal INU
operation IAV para 60.4.3.5)
SUBADDRESS: 10100 WORD: 114-02
SIGNAL NAME: INU Vendor
DATA BIT DESCRIPTION
1-16 * (IAV Note 1 of word 107-32,
page 188)
SUBADDRESS: 10100 WORD: 114-01
SIGNAL NAME: Mode Vord
DATA BIT DESCRIPTION
1 HSB
2-4 * (Function Select Code,
~ Seea Note 1)
5 LSB
6 MSB
7-9 * {Function Select Code,
see Note 2)
10 LSh
11 MSB
12-14 * (Function Operating Code,
see Note 3)
1% 1.SB
16 logic "O"

Note 1: Echo of D0O1-01 (Bits 2-6), Function Select Code; these bits (1-5)
shall indicate the last commanded mode.

Note 2: INU acknowvledge of D01-01 bit 2-6. Function Select Code is
received for s least one second (See¢ DO1-01, Note 2)

Note 3: Present operational mode of the INU. PFunction Operating Codes are
defined with the same five bit binary code as used for Function Select
Codes (See D01-01, Note 2).
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SUBADDRESS: 10100 WORD: I114-04
SIGNAL NAME: SRU Pailure Indicator

DATA BIT DESCRIPTION
1-16 * (Sce Notes)

Note 1: Each data bit shall represent an SRU/assembly of the INU. The
description of the failed SRU shall be contained in the appropriate
technical manual.

Note 2: All zeros for normal INU operation.

Note 3: Indicate all SRU’S that may have failed. Maintain this action
until clesred via a maintenance action (same as maintenance action vhich
clears the BITE Summary V: ds).

SUBADDRESS: 10100 VORD: I14-05 thru I14-10
SIGNAL NAME: RESERVED '

SUBADDRESS: 10100 VORD: 1A 11 thaa 114 %)
SIGNAL NAME: Contractor Unique
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APPENDIX V1|

OPERATOR INVIIATEL BIT MODF
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70.0 OPERATOR INITIATED BIT MODE

70.1 Introduction. Supplemerital tests initiated by the operator shall be
executed upon receipt of a binary Punction Select Code 01001 in word 1 of
the generalized COU message DOl. This mode provides the opportunity for
unique contractor testing with BIT and also provides interface tests of
analog outputs vhich will be visible on tlight instruments.

70.2 Test Mode Softvare Functions. The system will always come up through
a normal system Initialization prior to entering the TEST mode unique
functions. This includes Pover-on, BIT and 1553 MUX initialization. Once
the TEST mode has been entered, the BIT sofrware shall continue to receive
Mode Control data for an indication of vhen to exit the mode. If the
Gyrocompass Alignment segment has been started before another valid mode is
commanded the INU shall retain alignment information alveady calculated to
be used in the nev alignment mode selected or in a selected valid
navigation mode. All digital data equating to the analog functions
presented in this mode shall be available on request to the INU using the
normal protocol established by this specification. There may be unique
contractor test!ng throughout the TEST mode period of 18 minutes but visual
displays on flight instruments must follov a prescribed pattern. The TEST
mode is broken in*o the following phases:

TIME TEST MODE PHASE (Note 1)
0 - 30 seconds System Initialization
30 seconds - 6.5 minutes Interface Test Sequence
6.5 - 15 minutes (Note 2} GC Alignment/NAV Ready
15 - 18 minutes Contractor Unique Testing/

TBST Mode Complete

NOTES: 1. Pericdic BIT tests will be run in all phases of the TEST mode.
2. This phase of the TERST™ mode will continue until NAV READY (Full
Performance Gyrocompass Align) is obtained or until a totsl of
15 min. in the TEST mode, whichever occury first.

70.3 System Initialization. This 30 second period shall be used by the
contractor to perform wunique initialization testing and to set up the
initial conditions for the analog and digital interface testing described

in thes following paragraphs. The interface initialization shall be as
follovs:

Signal Initialized Output

Pitch, Roll, Mag Hdg, Rel Brg 0 degrees

Attd Good, Mag Hdg Good Not valid/off

Body Rates 0 deg/sec

Range 000 myico

Course Deviation Null

TO/PROM Null/off

These signals/discretes shall be initialized a minimum of 5 seccnds prior
to entry into the interface test phase.
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70. 4 Interface Test Sequence. Signals/discretes shall be output as
defined belov. The 3133:.1 equivalent signals shall also be set such that
if proper bus protocol is used they may be accessed simultaneocusly vith the
analog outputs. VWhen a sleving type command 1s issued for the analog

testing of pitch, roll and heading the slev rate shall be available as a
body rate on the digital bus for the respective axis being tested.

Time Sequence

Signal/discrete (analog/digital) Prom Start of Segment
Attitude Good Meg Hdg Good

Valid Not va!ia 0 - 4 sec

Valid Valid 4 - 8 sec

Not valid Valid 8 - 12 sec

Not valid Not valid For rest of segment

Pitch/Pitch rate

Slev at 5°/sec to 90° 17 - 35 sec
Hold 5 secgnds 35 - 40 sec
Reset to 0o and hold Sosec 40 - 4S5 sec
Slev at -5"/sec to -90 o 45 -~ 63 sec
Hold 5 sec and reset to O 63 - 68 sec
Roll/Roll rate

Slev at 5%/sec to 180° ‘ ‘ 68 - 104 sec
Hold 5 secgnds o 104 ~ 109 sec
Slev at -5 /sec to 0 109 - 145 sec
Hold 5 sec, shen set pitch

& roll to O 145-150 sec
Mag Hdg/YAV rate

Stew at 10%°/sec to 180° 150 - 158 sec
Hold 5 secoyds 168 - 173 sec
Slew at -10°/sec too 0° 173 - 191 sec
Hold 5 seconds 191 - 196 sec
Relative Bearing
Slev at 10%/sec to 180° 198 - 214 sec
Hold 5 seconds ° 214 - 219 sec
Slev at -10"/sec to 0 219 - 237 sec
Hold 5 seconds 237 .. 242 sec
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70.4 (CON’T)

Signal/discrete (analog/digital)

Renge

Step individual :ange digits

from 000 to 009 :0 010 to 090

o 100 to 900 to 000 at a

2 sec/step rate

Hold 5 seconds

Step range digits collectively
from 000 to 111 to --- 999 to 000
at a 2 sec/step rate

Bold 5 seconds

Course Devistion

Step course deviation bar
from null to +PS to +1/2FS
to null to -1/2FS to -P$S

to null at a ; sec/step rate
Hold 5 seconds

TO/FROM

Step TO/FROM flag from
null to TO to FROM to null
at a 2 sec/step rate

Bold 5 seconds

END of Interface test mode

Tine Saquence |

From Start or Segment .
242 - 296 sec
296 - 101 sec
301 - 321 smec
321 - 326 sec
326 - 344 gec
3446 -~ 349 sec

349 - 335 sec L‘
355 - 360 sec N

Time in Test iz 6.5 minutes 1
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70.5 Gyrocompass Alignment in Test Mode. A normal Gyrocompass alignment
shall be performed at the completion oI the Interface Test Sequence (6.5
winutes after entry into the TEST mode). At this time, the TIME IN ALIGN
clock shall be started. Allovance shall be made for present position to be
entored anytime in the first 8.5 minutes of the TEST mode. If Present
Position is entered after 0.5 minutes in Test Mode (2 minutes into GC
Alignment) the TINE IN ALIGN counter shall be reset and the Time in TB2ST
Mode countar snall be reset to 6.5 minutes. All flags, discretes, 1553 MUX
operation, etc., shall be driven as though the INU vas per:orming a normal
gyrocompass alignment. If the alignment is successful vithin 8.5 minutes
ol entry into Align, I06/108 word 1 bit 16 (NAV ready) shall be set. If
the GC Alignment is unsuccessful the INU status relsting to failures shall
be reported in 106/108 word 1 (NAV ready, bit 16 shall not be set). Also,
INU failures shall be reperted in BIT records stored in miscellaneous word
2 {for depot uvse) and migcellaneous word 1 (for IIT history).

70.6 Contractor Unique Testing in Test Mode. The laat three minutes of

the Test Hode (I5 to 18 minutes) 1s rescrved for contractot unique testing
of the INU in crder to mest the fault detection requirements of Para
3.2.1.104. The INU shall not degrade a successful GC alignment

(accomplished vis Para 70.5) by any unique testing done i the last three
minutes of test mode. All status snd validity flags shall be reset to sero
(indicating that the TEST MODE has conplersd) as appropriate, during the
final threa minutes of the TEST MODE to Ye consistent vith the digital and
analog output data. The I06/I08 Word 1 Bit 10 shall b= et or raset aftex
a toirl of 18 minutas have elapsed since entry into the test mode. The INU
BIT Status shall be updated relating to miscellaneous word 2 (for depot
use) and miscellaneous word 1 (for BIT histdry).
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AC

A/C

ADI
Amp-sec
ATT

AZ

BATH
BCD
BIT

8RG

CADC
CAL
CBG
CBN
cc
cou
CEP
CET

cm
CNE

CSN
Cum
cv

DCM
deg
DEST

ECS
EMI
ER
ERT
F3
FC
FD
FPI
fps
ft

GC
GPS

Hdg
HOL
HSI
HUD

GLOSSARY

Alternating Current

Aircraf?

Attitude Direction Indicator

Amperes - second

Attitude

Azimuth

Best Available True Heading

Binary Coded Decimal

Built-In-Test

Binary

Bearing

Degrees Celsius

Central Air Data Computer
Calibrition

Alrcrart Body frame to local Geodetic frame
Aircraft body frame to Navigation frame
Central Computer

Control Digplay Unit

Circular Error Propable

Combined Enviirouments Te:ting
centimeter

Navigation frame to Earth Centered - Earth fixed frame
Navigation frame to local Geodetic frame
Sensor frame to Navigation frame '
Cumulative

Clock’ ise

Direc: Current

Direction Cosine Matrix

degree

Destination

East

Environmental Control System
Electromagnetic Interference
Established Reliability

Equipment Repair Time

Form, Fit and Function

Flight Control

Failures Datected

Fals: Failure Indication

feet per second

feet

unit of gravity

Gyrc¢ Compass

Global Positioning System

hour

Heading

High Order Language

Horizontal Situation Indicator
Heads-Up-Display
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GLOSSARY (Cont.d)

Hz Hertz

IAV In Accordance Vith

INU Inertial Navigation Unit
INS Inertial Navigation System
1/0 Input/Output

km kilometer

kHz kilohertz

L/L Latitude/Longitude

Lat/Long Latitude/Longi tude

lbs pounds

LMD Left Miscellaneous Display
LRU Line Replaceable Unit

LSB Least Significant Bit

LsC Least Significant Character
LDS Least Significant Digit

LSP Least Significant Part

m meter

M Mach number

Mag Magnetic

mg milli g (unit of gravity)
MH Magnetic Heading

MHz Hegahertz

min minute

MISC Miscellaneous

MP. Markpoint

ms millisecond

MSB Most Significant Bit

MSC Most Significant Charscter
MSD Most Significant Digit

MSP Most Significant Part

MTBF Mean Time Between Fajilures
HUB Mass unbalance

MUX Multiplex

NV Magnetic Variation

N North

N/a Not Applicable

NAV Navigation

nmi nautical mile

OFP Operational Flight Program
p/po Ratio of ambient static pressure to standard sea level pressure
pi rad pi radians

PPOS Present position

PSD Pover Spectral Density

psia pounds per squered inch absolute
PVT Production Verification Test
rad radians

RDY Ready

REF Reference

RER Radial Error Rate

tho/rhoo Ratio of ambient air density to standard sea level air density
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R.H. WRT

GLOSSARY (Cont’d)

Right Hand With Respect To
Right Miscellaneous Display
Roo: Mean Squared

Receive - Transamit

South

second

Support Equipment

second

Stored Heading

Safety Of Plight

Spheroid

Shop Replaceable Unit
Standay

Steering Point

True Heading

To Re Determinad

True Heading

Transistor Transistor Logic
Transmit/Receive

Universal Transverse Mercator
Vol ts Ampen en

Volts AC

Volts DC

Vest

Vorld Ceodetic Survey

Vayp sint

Vith Respect To
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DEPARTMENT OF THE AIR FORCE

WRIGHT LABORATORY (AFMC)
WRIGHT-PATTERSON AIR FORCE BASE OHIO

9 Dec 97
MEMORANDUM FOR Defence Technical Information Center /OMI
8725 John J. Kingman Road, Suite 0944

Ft. Belvoir, VA 22060-6218

FROM: WL/DORT, Bldg 22
2690 C St Ste 4
Wright-Patterson AFB, OH 45433-7411 .-

SUBJECT: Notice of Changes in Technical Report(s) _ADB 165 119

Please change subject report(s) as follows:

Per the OPR at OL-AAC/LIIRN, Steve Cox (DSN 3
s 36~7727) the ab 14
report can be changed in distribution to: oved for s

Statement A, A :
Release, distribution unlimited. pproved for Public

JOSEPH A. BURKE, Team Leader
STINFO and Technical Editing
Technical Information Branch



