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APPENDIX A

TO

FINAL TECHNICAL REPORT

FOR

AFAL CONTRACT NUMBER F33615-76-C-1297

IDAMST MISSION

AND

ESSENTIAL EQUIPMENT ANALYSIS
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The proce dures for Miss ion Scenar io Anal ys is emplo yed an approach
designed to reduce operations to manageable segments which can be
graphically portrayed on normal size paper . This approach also enhances
detail analysis of mission operational segments such as a specific
Air Drop and the attendant time sequence of events/functions involved
for crew, hardware and software . Page 6 shows a map/route representation
of the flights involved in the scenario covering 0— 1 , (heavy airdrop
originating at Frankfurt and dropping at Schoningen), D—lA (Covert
personnel drop at KLOTZE) and continuing to tHe search and rescue mission
north to Bremerhaven. The flight distance, h~~dings , and relative
location of vita l points such as drop location , airbases and etc. are
illustrated. Page 7 portrays the same flights in profile , with time
sequence corresponding to changing flight speeds and flight modes . The

development of Functional Sequence Analysis Worksheets which show
scenar io even ts time sequenced to incremen ta l mi ss ion time, flight
phase/function , crew functions and subsystems involved provide adequate
information for development of top-level Functional Sequence Diagrams,
Worksheets have been prepared and were delivered to AFAL as part of the
Interim Technical Report.

The IDAMST Avionics Suite lists twenty items of equipment
designed to perform specific functions. Some equipment items such as
the Radar Set provide multi-functiona l -capability , i.e., ground
mapping, weather mapping , etc . Each individual function is performed
with the equ ipment in a specified operational mode and will require
software functionally designed for that mode. The IDAIIST Av ion ics
Su ite prov ides func tional al terna tives for mi ss ion performance to
ensure world wide operational capability . This capability was analyzed
by evaluating the essential functions of coninunications , navigation ,
target acquisition , ve hicle defense , and mi ss ion managemen t and the
sub—functions which occur under each.
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To determine flight essential , miss ion essential and flight
safety (survival) functions, a set of IDAMST peculiar definitions was
establ i shed for study purposes only. These definitions are based
upon the premise that IDAJIST monitors and displays the status of flight
con trol systems , gear, fla ps , spoilers , hydraulic and electrical systems,
and engine performance parameters wi th minimum back—up cockpit
instrumentation . A second premise is that IDAMST failure will not
create a condition which endangers flight safet y (surv iva l - or
capability to fly home or to nearest base). Within this context, flight
essential equipment is presumed and analysis h~s been limited to
determ ination of mi ss ion essen tial items , Appendix A presents the
results of mission analysis of each segment of the composite scenario
to determine mission essential functions and the IDAJIST equipment required
to prov ide the necessar y funct ions . Within Appendix A is a suninary of
essential functions associated with the mission types such as deployment,
air drop, personnel drop, aeromedical evacuation and search and rescue.
It is most meaningful to consider essentiality in terms of the discrete
mission types and segments rather than the composite scenario because
most equipments are essential during some portion of the composite
scenario. Where two identical items are listed in Appendix A (i.e.,
Radar ~ltimeter 1 and 2, ILS 1 and 2, and UHF 1 and 2) onl y one eac h
Is shown as essential since in the case of the altimeter and u S  no
scenar io requi rement was shown for the secon d items and one UHF set
could handle the combined scenario load . (These analyses ignore the
fact that regulations , either coninercial or military ; may specify some
dual capability).

9
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t
MISSION FUNCTION : DEPLOYMENT

W~DES: 1.0. , Climb , Fly Formation , Cruise , Refuel , Cruise , Descend ,Approach & Land

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) ( FROM FSDS ) ESSENT ESSENT
COMMUNICATION

PA
HF/SSB Long range corn-fi t control, pos . rep . X
VHF/AM Corn-tower, dep. control , report points x
VHF / FM
IC
SV
1FF Flight and position identifi cation X
UHF-l Formation Control-corn. with tankers
UHF-2

~iAV IGATIO N
RS Update INS (over Europe )
RA-l
RA-2
INS Precise navigation contro l X
OMEGA Update INS (over water) X
UHF/ADF Locate approach control points X
IF/MW
TACAN

TARGET ACQUISITION
RS SKE-Back —up in formation flight X
RA-l
INS
OMEGA
TACAN
SKE
RB Position relative to tankers X

VEHICLE DEFENSE
ICSv
1FF
ESM
ID

MISSION MANAGEMENT

RS Position relative to tankers (refuel) x
SKE Assist assemble in fl ight formati on X
ILS-1 Landing system for IFR landing X
ILS—2
TACAN
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MISSION FUNCTION: DEPLOYMENT MODE: Take Off /Climb

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
( MAJ FUNd ) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM Corn-tower, Dep . Control , Rep . Points X X
VHF/ FM
IC x
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Back-up SKE in assemble formation X
PA-i
RA-2
INS
OMEGA
UHF/ADF
IF/MW
TACAN

TARGET ACQUISITION
RS
PA-i
RA-2
IN S
OMEGA
TACPIN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT

RS
SKE Assemble flight formation X
‘Is—i
ILS-2
TACAN
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MISSION FUNCTION : DEPLOYMENT MODE: Cruise (Over Water)

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB Flight Control/Pos . Rept—Long Range X X
VHF/AM Positi on Report/Flight Control X X
VHF/FM
IC x
SV
1FF AC/ Flight— Identifi cation X X
UHF—i Formation Control & Communication X X
IJHF-2

NAVIGATION
RS
RA-i
RA-2
INS Precise Navi gation Control X X
OMEGA Update INS X X
UHF/ADF
LFIADF
TACAN

TARGET ACQUISITION
RS
PA-i
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE X
ILS—1
ILS-2
TACAN

17



MISSION FUNCTION: DEPLOYMENT MODE : Refuel

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT

COMMUN ICATION
PA
HFISSB Traffi c Control - Beyond I.O.S. X X
VHF/AM
VHF/ FM
IC
SV
1FF
UHF-i Formation Corn. & Control Tanker Fleet Corn. X X
UHF—2

NAVIGATION
RS
RA-l
RA-2
INS Precise Navi gation/Position X
OMEGA Update INS X
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
RA-2
INS Precise Position x
OMEGA Update INS X
TACAN
SKE
RB Position Relati ve to Tankers X X

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
PS Position Relative to Tankers X X
SKE
I IS- 1
I IS— 2
TACAN

18
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MISSION FUNCTION: DEPLOYMENT MODE: Descend

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM Enroute Reporting X
VHF/ FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Update INS X X
PA-i
RA-2
INS Precise Navi gation X X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i

RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
ILS-i
I IS- 2
TACAN

19
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MISSION FUNCTION: DEPLOYMENT MODE: Approach and Landi ng

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM Traffic Control , Military & Commercial X X
VHF/ FM
IC
SV
1FF
UHF-i
UHF-2

NAVI GATION
RS
PA-i Altitude Above Terrain X
RA-2
INS
OMEGA
UHF/ADF Determine Location of Reporting Point X X
IF/AUF
TACAN

TARGET ACQUISITION

RS
PA-i
RA—2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
10

MISSION MANAGEMENT
RS
SKE
ILS— 1 Instrument Landing System for IFR X X

Conditions - Fixed or Portable
TACAN

20
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MISSION FUNCTION : HIGH ALTITUDE AIR DROP

MODES : 1.0. and Cl imb, Fly Formati on , Cruise , Descend , Formation Drop, Crui se

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAt) FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB Long Range Cornunicatlon wi th ALCE x
VHF/AM Corn-Tower, Dep. Control, Reporting X
VHF/FM Communicate with Drop Zone X
IC
SV
1FF Ident. and Location X
UHF-i
UHF-2

NAVIGATION
RS Update INS in-Theater X
PA- i Precise Altitude Control X
RA— 2
INS Precise Navigation Control X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS Locate Drop Zone X
RA-l
INS Locate Drop Area x
OMEGA
TACAN
S KE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE Assemble /Control Formation x
ILS-1
ZI S— 2
TACM

22

—

~

- —--

~

-

~

. - ~



MISSION FUNCTION: AIR DROP HIGH ALT . MODE: Take 0ff /Climb

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MA J FUNd ) ( FROM FSDS) ESSENT ESSENT

COMMUN I CATI ON
PA
HF/SSB
VHF/AM Corn-Tower, Dep. Control , Rep Points x x
VHF/FM
IC
SV
1FF
UHF-i
!JHF-2

NAVIGATION
PS Back-Up SKE in Assemble Formation X
PA-i
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACS4N

TARGET ACQUISITION
RS
PA-i
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE Assemble Fl ight Formation X
ILS-1
ILS-2
TACAN

23
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MISSION FUNCTION : HIGH ALTITUDE AIR DROP MODE : Fly Formation

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT
COMMUNICATION

PA
HF/SSB Beyond Line-Of-Sight Corn. X X
VHF/AM
VHF/ FM
IC
SV
1FF Ident. & Location
UHF-i
UHF—?

NAVIGATION
RS Update INS In-Theate r x x
PA-i Precise Alt. Control Below 5 ,000 Ft. X
PA-?
INS Precise Navi gation X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
PA-i
PA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
Sv
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE Maintain Formation Position X X
ILS—1
ILS-2
TACAN

24

_ _ _  - — 
~~~~~~~~~~~



- - V  —~~~ V -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. - .-

~~~~~~~ —~~~~~

MISSION FUNCTION : HIGH ALTITUDE AIR DROP MODE : Cruise (Short Range)

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM
VHF/ FM Enroute Reporting x
IC
SV
1FF
UHF-i
UHF-2

Ni~VI CATION
RS Ground Mapping Update of INS X X
PA-i
RA-2
INS Preci se Navi gation X X
OMEGA
UHF/ADF
I F/AOF
TACAN

TARGET ACQUISITIO M
RS
PA-i
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
ILS-1
I LS- 2
TACAN
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MISSION FUNCTION : HIGH ALTITUDE AIR DROP MODE: Descend

EQUIPMENT REQUIRE D FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUN I CAT ION
PA
H F/SS B
VHF /AM Enroute Reporting X
VHF /FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Update INS x x
PA-i
PA-?
INS Precise Navi gation X X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISS ION MANAGEMENT
PS
SKE V

115—1
ILS-2
TACAN

26



HIGH ALTIT UDE
MISSION FUNCTION : AIR DROP MODE : A i r Drop (Car go)

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUN I CAll ON
PA
HF/SSB Comm. wi th Ai rl i ft Control Element X X
VHF/AM
VHF/FM Corn. wi th Drop Zone Comand X X
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Update INS X x
PA-i Precise Altitude to Limit Drop Dispersion X
PA- 2
INS Navigation to Drop Area X X
OMEGA
U HF/ADF
LF/AOF
TACAN

TARGET ACQUISITION
PS Locate Dro p Zone X X
PA-i
RA-2
INS Locate Drop Area X X
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
ILS—1
I LS- 2
TACAN
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MISSION FUNCTION: PERSONNEL DROP
MODES: Descend, Cruise , Drop, Cruise (Low Altitude), Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ Fu Nd ) ( FROM FSDS) ESSENT ESSENT
COMMUN I CATION

PA
HF/SSB Corn. to ALCE X
VHF/AM
VHF/FM
IC
sv Corn. to ECM Support Aircraft X
1FF
UHF-i
UHF-2

NAVIGATION
RS Update INS/Ground Mapping X
PA-i Precise Al titude Control X
RA-2
INS Precise Navi gation x
OMEGA
UHF/MW
LF/ADF
TACAN

TARGET ACQUI SI TI ON
PS
PA-i
INS
OMEGA
TACAN
SKI
RB

VEHICLE DEFENSE
IC

Comm. to ECM Support Aircraft X
1FF Ident/Position X
ESM Determine Radar Painting X
ID Detect Missile Launch X

MISSION MANAGEMENT
PS
SKE
ILS-1
IIS-2
TACAN
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MISSION FUNCTION: PERSONNEL DROP MODE: Descend

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION

PA
HF/SSB
VHF/AM
VHF/FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
PS Update INS X X

PA-i Precise Altitude Control
RA-2
INS Precise Navigation X X

OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
PA-i
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
I FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
‘IS-i
IIS-2
TACAN

30 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -,~~~~~~~~~~~~--  - - —~~-—~~~.~~~~~~-



- .

MISSION FUNCTION : PERSONNEL DROP MODE : Cruise (Short Range)

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM
VHF/ FM
IC
SV
1FF
UHF— i
UHF-2

NAVIGATION

RS Ground Mappi ng Update of INS x x
PA-i Precise Alt i tude Control x x
RA-2
INS Precise Navigati on X X
OMEGA
UH F/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
PA-i
P4—2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT

RS
SKI
ILS—1
ILS—2
TACAN
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MISSION FUNCTION : PERSONNEL DROP MODE: Condition - Radar Painted

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM
VHF/FM
IC
sv Corn. to ECM Support Aircraft X X
I FF
UHF-i
tJHF-2

NAVIGATION
RS Update INS for Fix X
PA-i
RA-2
INS Position Required x
OMEGA
tJHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
RA—2
INS
OMEGA
TACAN
SKI
RB

VEHICLE DEFENSE
IC
Sv Relay Message for ECM Help X X
1FF Identify as Friend X X
ESM Determine Radar Freq. AZMUTH, DECL X X
ID Detect Missile Launch X X

MISSiON MANAGEMENT
RS
SKI
ILS—i
ILS-2
TACAN
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MISSION FUNCTION: PERSONNEL DROP MODE: Condition - IR Source

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT
COMMUNICATION

PA
HF/SSB Communicate to ALCE
VHF/AM
VHF/FM
IC
SV Communicate Threat to Proper Cofmnand X X
1FF
UHF-i
UHF-2

NAVIGATION
RS Update INS for Fix X
PA-i
RA-2
I NS  Ai rcraft Position Required X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
PA-i
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV Request for Support X X
1FF Identi fy as Friend x x
ESM
ID Detect & Locate IR Source X X

MISSION MANAGEMENT
RS
SKI
ILS-i
II S—2
TACAN
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MISSION FUNCTION: PERSONNEL DROP MODE : Air Drop - Personnel

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MM FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM
VHF/FM
IC
SV
I FF
UHF-i
UHF-2

NAVI CATION
RS
PA-i
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS Locate Drop Zone x
PA-i Precise Alti tude Control s
RA-2
INS Locate Drop Area x
OMEGA
TACAN
SKI
RB

VEHICLE DEFENSE
lC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
ILS—i
IIS-2
TACAN
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MISSION FUNCTION : SEARCH AND RESCUE

MODES: Cruise , Descend, Search , Cruise , App roach/Land (ILS )

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB Communicate wi th ALCE x
VHF/AM Enroute Reporting X
VHF/Fl’ Receive ELF Signal X
IC
SV
I FF
UHF-i Cornuni cate with Al rborne C. P. X
UHF-2

NAVIGATION

RS Update INS x
PA-i Precise Al titude Control X
PA— 2
INS
OMEGA Precise Navigation X
UHF/ADF Navigati on to Control Point X
LF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
INS
OMEGA
TACAN
SKI
RB

VEHICL E DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKI
I IS— i
ILS—2
TACAN
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I
MISSION FUNCTION: SEARCH AND RESCUE MODE: Cruise (Short Range)

EQUIPMENT REQUIRED FUNCTION FLIGHT MiSSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION

PA
HF/SSB Communicate with ALCE X
VHF/AM Enroute Reporting X
VHF/FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Update of INS X X
PA-i
RA—2
INS Precise Navigation x x
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
RA—2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
I IS— i
IIS-2
TACAN
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MISSION FUNCTION : SEARCH AND RESCUE MODE: Condition - Search

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUN I CATION
PA
HF/SSB Receive Search Order (ALCE) X x
VHF/AM
VHF/FM Receive ELF Signal x x
IC
SV
1FF
UHF-i Communicate with Ai rborne Command Pos t X
UHF-2

NAVIGATION
RS Update INS x
PA—i Low Altitude Prof i le - Precision Alt. X
RA-2
INS Navigate to Estimated Location X X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

RS
PA-i
RA-2
INS
OMEGA
TACAN
SKI
RB
VHF/FM Locate Downed Pilot Position X X

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
PS
SKI
ILS—i
115-2
TACAN
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MISSION FUNCTION : SEARCH AND RESCUE MODE: Descend

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNd ) (FROM FSDS) ESSENT ESSENT

COMMUN I CAT ION
PA
HF/SSB
VHF/AM Enroute Reporting X
VHF/FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
R5 Update INS X
PA—i Precise Alti tude Contro l X
RA—2
INS Precise Navigation X
OMEGA
UHF/MW
LF/ADF
TACAN

TARGET ACQUISITION

RS
PA-i
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
ILS— i
ILS-2
TACAN
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MISSION FUNCTION : SEARCH AND RESCUE MODE: Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM Enroute Reporting X
VHF/FM
‘C
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Ground Mapping Update of INS X X
PA-i
RA-2
INS Precise Nav i gation X X
OMEGA
UHF/ADF
I F/AD F
TACAN

TARGET ACQUISITION
RS
RA- 1
RA—2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT

PS
SKE
I IS—i
I IS- 2
TACAN
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MISSION FUNCTION : SEARCH AND RESCUE MODE: Approach and Landing

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF /AM Traffi c Contro l, Military & Commercial X X
VHF/FM
IC
SV
I FF
UHF-i
UHF-2

NAVIGATION
PS
PA- i Aititude Above Terrain x
RA-2
INS
OMEGA
UHF/ADF Determine Location of Reporting Point X X
LF/ADF
TACAN

TARGET ACQUISITION

RS
PA-i
RA-2
INS
OMEGA
TAC AN
SKE
RB

VEHICLE DEFENSE
IC
SV
I FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
ILS—i Instrument Landing System for IFR Conditions X X

Fixed or Portable
TACAN
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MISSION FUNCTION : LOW ALTITUDE PARACHUTE DROP

MODES: T.O. & Climb , Crui se , Descend , Cruise (Go-Around), Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION(rlAJ FUNCT) ( FROM FSDS ) ESSENT ESSENT
COMMUNI CAll ON

PA
HF/SSB Conin-ALCE for Instructions X
VHF/AM Comm-Tower, Dep . Control , Rep . Points . X
VHF/FM Corn. with Drop Zone X
IC
SV
I FF
UHF-i Comunicate-Di rect Fl ight
UHF-2

NAVIGATION

RS Ground Mapping/Update INS X
PA-i
RA-2
INS Precise Navi gation X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS Identi fy Drop Zone X
PA-i Precise Al titude Control x
INS Locate Drop Area x
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
‘IS—i
IIS-2
TACAN
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LOW ALTITUDE
MISSION FUNCTION : PARACHUTE DROP MODE: Take Off /Climb

EQUIPMENT REQUI RED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION

PA
HF/SSB
VHF/AM Comm - Tower, Dep. Control , Rep. Points X X
VHF/FM
IC
SV
I FF
UHF-i
UHF-2

NAVIGATION
RS
PA- i
RA-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
RA-2
INS
3MEGA
TACAN
SKE
RB

VEHICLE DEFENSE

IC
SV
I FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
ILS—i
ILS-2
TACAN
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MISSION FUNCTION: LOW ALTITUDE DROP MODE: Crui se

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAIJ FUNd ) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM Enroute Reporting X
VHF/ FM
IC
SV
I FF
UHF-i
UHF-2

NAVIGATION
RS Ground Mapping Update of INS X X
PA-i
RA-2
INS Precise Navi gation X X
OMEGA
%JHF/ADF
I F/AD F
TACAN

TARGET ACQUISITION

RS
PA-i
RA—2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT

RS
SKI
IIS- I
I IS- 2
TACAN
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MISSION FUNCTION : LOW ALTITUDE DROP MODE: Descend

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/ AM Enroute Reporting x
VHF/FM
IC
SV
I FF
UHF— i
UHF-2

NAVIGATION
RS Update INS X X
PA-i
P4-2
INS Precise Navi gation X A
OMEGA
UH F/ ADF
LF/ ADF
TACAN

TARGET ACQUISITION

RS
PA-i
P4—2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT

RS
SKE
115—i
115-2
TACAN
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MISSION FUNCTION: LOW ALTITUDE DROP MODE: Cruise (Go-Around)

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB Call ALCE for Instructions x
VHF/AN
VHF/FM
IC
SV
1FF
UHF— i Communicate Adv ise Flight X
UHF-2

NAVIGATION
RS
PA-i
P4-2
INS Precise Navigation X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
PS Identi fy Drop Zone X
PA-i Precise Pititude Control X
P4-2
INS
OMEGA
TACAN
SKE
RB

V EHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT

RS
SKI
ILS— i
115-2
TACAN
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MISSION FUNCTION: LOW ALTITUDE DROP MODE: Air Drop

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT
COMMUNICATION

PA
HF/SSB Communicate with Ai rlift Control Element X X
VHF/AN
VHF/FM Communicate with Drop Zone Command X X
IC
sV
1FF
UHF-i
UHF- 2

NAVIGATION
RS Update INS x x
PA-I Precise Al titude Required X x
P4—2
INS Nav igati on to Drop Area X X
OMEGA
UHF/ ADF
LF/ADF
TACAN

TARGET ACQUISITION

PS Locate Drop Zone x x
PA-i
RA—2
INS Locate Drop Area x x
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKI
‘IS-i
ILS-2
TACAN
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MISSION FUNCTION: LOW ALTITUDE DROP MODE: Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AN Enroute Reporting x
VHF/FM
IC
Sv
1FF
UHF-i
UHF-2

NAVI GATION
PS
PA-i
P4-2
INS Precise Navigation X X
OMEGA
UHF’ADF
IF/ADF
TACAN

TARGET ACQUISITION
PS
PA-i
PA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
115-I
IIS-2
TACAN
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MISSION FUNCTION : BARE BASE LANDING (MA )

MODES: Cruise, Descend, MA , T.O. /Climb , Eng ine Out , APP ./Land

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS ) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM Enroute Reporting X
“HF/FM Comunicate Military Ground Unit X
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Ground Mapping/Update INS x
P4-i
RA-.2
INS Precise Navi gation x
OMEGA
UHF/ADF Locate Approach/Fi x foint x
LF/ADF
TACAN

TARGET ACQUISITION
PS Locate/Create Area Disp lay Data X
PA-i Preci se Al ti tude Control X
INS Navigate to Landing Area X
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
I FF
ESM
ID

MISSION MANAGEMENT
RS Controi Landing Approach Data x
SKE
RS—i Control Approach Data X
ILS— 2
TACAN
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MISSION FUNCTION : RESUPPLY -AIRLAND MODE : Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT
COMMUNICATION

PA
HF/SSB
VHF/AM Enroute Reporting X
VHF/FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Ground Mapping Update of INS x x
PA-i
P4-2
INS Precise Navigation X X
OMEGA
LJH F/ADF
I F/AD F
TACAN

TARGET ACQUISITION
PS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
sV
1FF
ESM
ID

MISSION MANAGEMENT
PS
SKE
ILS—i
I LS-2
TACAN
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MISSION FUNCTION: RESUPPLY - AIRLAND MODE: Approach/Landing (ARA )

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM
VHF/FM Communicate w/Miiitary Unit on Ground X X
IC
SV
1FF
UHF-i
UHF—2

NAVI GATION
RS Locate & Create Area Display Data X X
PA— i Precise Al titude Indi cation X X
P4-2
INS Navtgation to Landing Area X
OMEGA
UHF! ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS Locate/Display Landing Area X X
P4-i
P4— 2
INS Fly to/locate Landing Area X
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
ZC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS Control Landing Approach X X
SKE
ILS-i
ILS-2
TACAN 
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MISSION FUNCTION : AEROMEDICAI. EVACUATION MODE: Take Off/Climb

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM
VHF/FM
IC
SV
1FF
UHF—i
UHF-2

NAVIGATION
RS
PA-i
P4-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN
SKE X X

TARGET ACQUISITI ON
RS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
PB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
ILS—i
IIS-2
TACAN

~ 
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MISSION FUNCTION : AEROMEDICAL EVACUATION MODE: N/A Special Condition - Engine
Out

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM Obta in Emergency Clearance Procedures X x
VHF / FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Update INS X X
PA-i
P4-2
INS Fly Short Route to Destination X x
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQ~JISITION
RS
P4-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
I FF
ESM
ID

MISSION MANAGEMENT
PS
SKE
ILS— 1
ILS-2
TACAN
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MISSION FUNCTION: AEROMEDICAL EVACUATION MODE : Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM Enroute Reporting X
VHF/FM
IC
SV
I FF
UHF-I
UHF-2

NAVIGATION
RS Ground Mapping Update of INS X X
PA-i
P4-2
INS Precise Navi gation X X
OMEGA
UH F/AOF
LF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
S KE
IIS—i
I LS- 2
TACAN
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MISSION FUNCTION: AEROMEDICAL EVACUATION MODE: Descend

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUN I CATION
PA
HF/SSB
VHF/AM Enroute Reporting X
VHF/FM
IC
SV
I FF
UHF-i
UHF-2

NAVIGATION
RS Update INS X X
PA-i
RA- Z
INS Precise Navigation X X
OMEGA
UH F/ADF
L F/AD F
TACAN

TARGET ACQUISITION
RS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
PS
SKE
IIS-i
ll.S-2
TACAN

_ _ _   ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~



MISSION FUNCTION: AEROMEDICAL EVACUATION MODE: Approach & Landi ng

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT
COMMUNICATION

PA
HF/SSB
VHF/AM Tra ffic Control , Military & Coninercial X X
VHF/FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
PS
PA-i Al titude Above Terrain X
P4-2
INS
OMEGA
UHF/ADF Determine Location of Reporting Point X X
LF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
PS
SKE
IIS-i Instrument Landing System for IFR X X

Conditions - Fixed or Portable
TACAN
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MISSION FUNCTION : LOW ALTITUDE PAPACHUTE EXTRACTION ( LAPES)
MODES: T.O./Ciimb , Cruise , Descend , LAPES, Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNd ) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
H F/SS B
VHF/AM Com.-Tower, Dep. Control , Rep. Points X
VHF/FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Ground Mapping/Update INS X
PA- i Precise Al titude Control X
P4—2
INS Precise Navi gation
OMEGA
UHF/ADF
LFIADF
TACAN

TARGET ACQUISITION
RS
PA— i
INS
OMEGA
TACAN
S KE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
115-i
ILS-2
TACAN
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MISSION FUNCTION: LAPES MODE: Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MM FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM Enroute Reporting X
VHF/FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Ground Mapping Update of INS X X
PA- i
P4-2
INS Precise Navigati on x x
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
‘IS— i
I IS- 2
TACAN 

~~~~~~~~~~ - 1.



MISSION FUNCTION: LAPES MODE: Descend

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUN ICATION
PA
HF/SSB
VHF/AM Enroute Reporting X
VHF/FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Update INS X X
PA-i
P4-2
INS Precise Navigati on X X
OMEGA
UIIF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS
P4-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
ILS-i
ILS-2
TACAN
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MISSION FUNCTION: LAPES MODE : Air Drop

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB Communication wi th Airlift Control Element X X
VHF/AM
VHF/FM Communicati on with Drop Zone Command X X
IC
SV
I FF
UHF-i
UHF-2

NAVIGATION
RS Update INS X X
PA-I Precise Altitude Required X
P4-2
INS Navigation to Drop Area X X
OMEGA
UHF/AD F
LF/ADF
TACAN

TARGET ACQUISITION
RS Locate Drop Zone X X
PA-i
P4—2
INS Locate Drop Area X X
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC Controi Drop Approach —.——-. X X
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
ILS—1
ILS-2
TACAN

_ _ _ _  . - -
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MISSION FUNCTION: LAPES MODE: Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT
COMMUN I CATION

PA
HF/SSB
VHF/AM Enroute Reporting X
VHF/FM
IC
SV
I FF
UHF-i
UHF-2

NAVIGATION
RS Ground Mapping Update of INS x x
PA-i
P4-2
INS Precise Navigation X XOMEGA
UHF/AOF
LF/ADF
TACAN

TARGET ACQUISITION
PS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
PS
SKE
‘IS—i
ILS-2
TACAN
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MISSION FUNCTION : ROAD LANDING/DELIVERY
MODES: Cruise, Descend , Land (VFR), T.O./Ciimb , Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION(MM FUPICT) (FROM FSDS) ESSENT ESSENT

COMMUNI CATI ON
PA
HF/SSB Communicate with ALCE x
VHF/AM Enroute Reporting/Control x
VHF/FM Commun i cate wi th Military Ground X
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Ground Mapping/Update INS x
PA— i Precise Aiti tude Control X
P4—2
INS Precise Navigation X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS Locate Landing Area x
PA-i
INS
OMEGA
TACAN
SKE
PB

VEHICLE DEFENSE
IC
Sv
1FF
ESM
ID

MISSION MANAGEMENT

SKE
115— i
ILS— 2
TACAN
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MISSION FUNCTION: RESUPPLY - ROAD LAND MODE: Cruise
EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT
COMMUNICATION

PA
HF/SSB Communicate wi th ALCE X
VHF/AM Enroute Reporting x
VHF/FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS Ground Mapping Update of INS X X
PA-i
P4-2
INS Precise Navigation x x
OMEGA
UHF/AD F
IF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
RA-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
115-I
ILS-2
TACAN
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MISSION FUNCTION: RESUPPLY - ROAD LAND MODE: Descend

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM Enroute Reporting x
VHF/FM
IC
SV
I FF
UHF-i
UHF-2

NAVIGATION
RS Update INS X X
P4-i
P4-2
INS Precise Navi gation x x
OMEGA
UHF/ADF
LF/AOF
TACAN

TARGET ACQUISITION

RS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
IIS—i
ILS-2
TACAN
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MISSION FUNCTION: RESUPPLY - ROAD LAND MODE: Approach and Landing

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM
VHF/FM Communicate with Military Ground X
IC
SV
I FF
UHF-i
UHF-2

NAVIGATION
RS Locate Landing Area X
PA-i Altitude Above Terra in X
P4—2
INS
OMEGA
UHF/ADF
IF/MW
TACAN

TARGET ACQUISITION
RS
PA-i
P4—2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
PS
SKE
‘IS—i
ILS-2
TACAN
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ROAD LANDING!
MISSION FUNCTION: DELIVERY MODE : Take Off/Climb

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT
COMMUN ICAT ION

PA
HF/SSB
VHF/ AM Corn-Tower , Dep . Control, Rep. Points X X
VHF/FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS
PA-i
P4-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN
SKE X X

TARGET ACQUISITION

RS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICL.E DEFENSE
IC
sV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
‘IS— i
IIS-2
TACAN
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MISSION FUNCTION : RESUPPLY - ROAD LAND MODE: Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MM FUNCT) ( FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB Communicate wi th ALCE X
VHF/AM Enroute Reporting x
VHF/FM
IC
SV
1FF
UHF-i
UHF-2

NA VI G.1~TION

RS Ground Mapping Update of INS X X
PA-I
P4-2
INS Precise Navi gation X X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
I FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
ILS-i
IIS-2
TACAN
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MISSION FUNCTION: DEPLOY, EVACUATION - AIRLAND MODE: 1W JA*IING,ENEMY A/C ENCOUNTER
MODES: Cruise (RF Jaming) Land , T.O./Cllmb , Cruise (Enemy A/C Encounter)

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MM FUNCT) (FROM USD5) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB Communicate with ALCE X
VHF/AM Enroute Reporting X
VHF/FM
IC
SV
1FF Aircraft Position/Identi fication X
UHF-i
UHF-2

NAVI GAllON

RS Update INS x
PA-i
P4—2
INS Precise Navi gation X
OMEGA Locate Reporting Points X
UHF/AD F
I F/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
sV
1FF Transmit Harrass Signal/Mode 3 Code 40 X
ESM
ID

MISSION MANAGEMENT
PS
SKE
ILS—l ILS Landing - Berlin X
ILS-2
TACAN

73 

- ,~~~~~~—--~~—~~~~~



MISSION FUNCTION: DEPLOY , EVACUATION MODE: Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB Communicate wi th ALCE X
VHF/AM Enroute Reporting X
VHF/FM
IC
SV
I FF
UHF— I
UHF-2

NAVIGATION
PS Ground Mappin g Update of INS X X
PA-i
P4-2
INS Precise Navigation X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION

PS
PA-i
RA-2
INS
OMEGA
TACAN
S KE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
PS
SKE
ILS—1
I LS —2
TACAN
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MISSION FUNCTION: DEPLOY , EVACUATION MODE: RF JAMMING

EQUiPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNd ) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM
VHF/FM
IC
SV
1FF Ai rcraft/Posotion Identi fication X x
UHF—i
UHF-2

NAVIGATION

RS Update INS X X
PA-i
P4-2
INS Navigate thru Area X X
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUI SITION
RS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
I FF
ESM
ID

MISSION MA~AGEMENT
RS
SKE
‘IS—iILS-2
TACAN
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MISSION FUNCTION :DEPLOY , EVACUATION MODE : Approach and Landing
EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION(rIM FUNCT) ( FROM FSDS) ESSENT ESSENT
COMMUNICATION

PA
HF/SSB
VHF/AM Traffic Control , Military & Commercial X X
VHF/FM
IC
SV
I FF
UHF-i
UHF-2

NAVIGATION
RS
PA-i
P4-2
INS
OMEGA
UHF/ADF Determine Location of Reporting Point X XLF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
P4-2
INS
OMEGA
TACAN
SKE
RB

VEHICEE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT

S KE
ILS—i Instrument Landing System for IFR Conditions - X X

Fixed or Portable
TACAN
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MISSION FUNCTION : DEPLOY , EVACUATION MODE : Take Off/Cli mb
EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MM FUNCT) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM Corn-Tower, Dep. Contro l , Pep. Points x x
VHF/FM
IC
SV
I FF
UHF-i
UHF-2

NAVIGATION
PS
PA-i
P4-2
INS
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
PS
PA-i .
P4-2
INS
OMEGA
TACAN
SKE
PB

VEHICLE DEFENSE
IC
SV
I FF
ESM
ID

MISSION MANAGEMENT
PS
SKE
I IS—I
ILS—2
TACAN

_ _ _ _ _ _
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MISSION FUNCTION: DEPLOY, EVACUATION MODE: Cruise

EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNCT) ( FROM FSDS) ESSENT ESSENT

COMMUNI CATION
PA
HF/SSB
VHF/AM Enroute Reporting X
VHF/FM
IC
SV
1FF
UHF-i
UHF-2

NAVIGATION
RS
PA- i
P4-2
INS Precise Navi gation X X
OMEGA
IJHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS
P4-i
P4-2
INS
OME GA
TACAN
SKE
RB

VEHICLE DEFENSE
IC
SV
1FF
ESM
ID

MISSION MANAGEMENT
RS
SKE
115—1
ILS-2
TACAN
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MISSION FUNCTION: DEPLOY, EVACUATION MODE: ENEMY A/C ENCOUNTER
EQUIPMENT REQUIRED FUNCTION FLIGHT MISSION
(MAJ FUNd ) (FROM FSDS) ESSENT ESSENT

COMMUNICATION
PA
HF/SSB
VHF/AM
VHF/FM
IC
SV
1FF Ai rcraft & Position Identificatjnn X x
UHF-i
UHF-2

NAVIGATION
RS Update INS X x
PA-i
P4-2
INS Fly Planned Course x x
OMEGA
UHF/ADF
LF/ADF
TACAN

TARGET ACQUISITION
RS
PA-i
P4-2
INS
OMEGA
T4ACAN
S KE
RB

VEHICLE DE FENSE
IC
SV
1FF Transmi t Harras Si gnal - Mode 3 Code 40 X xESM
ID

MISSION MANAGEMENT
RS
SKE
u S— i
ILS-2
TACAN
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APPENDIX B

TO

FINAL TECHNICAL REPORI

FOR

AFAL CONTRACT NUMBER F336i5-76-C-i297

IDAIIST OPERATIONAL SEQUENCE DIAGRAMS
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Operational Sequence Diagrams have been developed to reflect
the narrative description of the mission operations described in the
AMST scenar io and where applicable , the influence of the USAF
Employment Concept, and the ANSI ROC. Operational Sequence Diagrams is
the collec tive name for sequence d iagrams designed to add ress spec ific
l evels of detail in the analytical process for determining system
(man-machine) requirements. OSD’s may be constructed to any level of
detali and written to serve different purDoses. Functional Sequence
Diagrams (FSD’s) produced during Phase I are first level OSD ’s designed
to define man and machine system information requirements, task alloca-
tions , and general system requirements. Subsystem Sequence Diagrams
(SSD ’s) to be developed during Phase II, partially in Phase I, are
expected to produce equipment requirements to a level of detail from
which detailed specifications may be written to facilitate the trans-
lation of system requirements into the level of software necessary to
drive it.

The composite Mission Scenario furnished by the Air Force coupled
with functional sequence and systems analysis provides the basis for

development of Functional Seq’ience Diagrams . The scenario events
analyzed and plotted in time sequence work sheets provide the data for
development of FSD ’s which may then be used to identify operational
level performance requirements Including man/machine requirements , task
allocations and general equipment requirements.

Each mission phase deployment through D5, has been treated as
a major FSD event with the various flight phases treated as minor events.
The flight phases constitute IDAMST master modes and correlate wi th
cockpi t equipment and software concepts. The minor events within the
scenario were sometimes repetitive and were handled via FSD annotation ,
however , many similar minor events do involve scenario variations thus
have been completely diagramed within the FSD ’3.
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Subsystem Sequence Diagrams produced during Phase I are designed
to Identify man and machine IDNIST subsystem information requirements,
equipment requirements and specific software requirements. Subsystem
Sequence Diagrams to be completed during Phase II are expected to
complete equipment requirements to a level of detail from which detailed
specifications may be written to facilitate the translation of system
requirements into the level of software necessary to derive it.

During Phase I approximately ten percent of the SSD’s erv isloned
for the Program Phase II were developed. Those chosen for preparation
are related directly to the IDAMST Subsystems. These are included in
this Appendix. SSD1 s remaining for Phase II development include those
directly related to the C-15 aircraft and those pertinent directly to
the IDAMSI Avionics Suite.
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APPENDIX C

TO

FINAL TECHNICAL REPORT

FOR

AFAL CONTRACT NUMBER F33615.76-C—1297

I DAMST INTEGRATED MULTI—FUNCTION

KEYBOARD SAMPLE MESSAGES
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The IMFK is visualized as a programable alpha-numeric display
combined wi th some pushbutton switches. I n some display systems It
would be called the menu selector. The alpha-numeric part involves ten
lines that are 30 characters long , arranged in three columns. The side
switches are named key 1 through key 10. The top 8 switches are named
as shown and are used for specific function selection . All of the
switches are of the Push—On , push-off appearance as viewed by the operator.
There are to be two panels , one for each operator.

Master Mode Operations. The selection of any master mode push
button imediately puts a set of ten 20 character messages on the two
IMFK’s. For instance , pushing PREFLT, brings the messages shown in
Figure C-l . Note that the avionics and computers have been previously
turned on and a mission tape loaded to get this set of messages. An
arrow is shown indicating that KI must be pushed on and pushed off to
check computer activation . Avionics is handled similarly. When the arrow
moves to K3, pushing K3 on displays a set of stutus and setpoint state-
ments on the MPD. These may be modified using the DEK. If the statements
are acceptable, pushing K3 off moves the arrow to K4. This process
can conti nue through K9. As the arrow moves opposite to Kb , the key
K1O is pushed on. If it is desired to skip pages 2 through 5 in the
preflight checklist which mainly deal with aircraft systems, the number
6 is entered on the DEK and KlO is pushed off moving to page 6 of the
checklist. If It Is desired to continue on to page 2, simply operating
K1O to off will accomplish this. There is provision for 10 pages of
10 messages each for each of the 9 master modes. Thus 900 messages
mus t be stored exclus ive of the MP D ’s.
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Specific Function Operations, There are three specific function
(brute force) operations possible, any one of which can overr ide any
master mode selection. These are the Systems Specific Function , the
Checklist Specific Function, and Reconfiguration Specific Function.
These functions are selected by the switches over the IMFK except for
Reconfiguration which uses the PCP switch. There is provision for 60
pages of 10 messages each for all three specific functions. Some of
these are cross-paginations and repeats, so that 530 of the 600 possible
messages are assigned using 30 pages of data. Lietails of these pages
are shown in this Appendix.
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APPENDIX D

TO

FINAL TECHNICAL REPORT

FOR

AFAL. CONTRACT NUMBER F33615—76-C-1297

IDAMST AVIONICS/FLIGHT CONTROL

SOFTWARE INTERFACE SPECIFICATION
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FLIGHT CONTROL SOFTWARE INTERFACE

The contractor is required by this task to propose a recoimiended
Avionics -Flight Control Software Interface specification using the guide-
lines of Appendix “K1’ of the contract as a baseline. The resulting
document Is incorporated as Appendix D In Volume II of this report.

The Douglas C— I5 AMST characteristics were used as the basis for
determining interface requirements. At the time the document was proposed ,
no production configuration of the Flight Control Subsystem had been
defined , and indeed , none wifl .,ot by. the time the IDAMST Phase I contract
is completed . Therefore, the spec.fication must be regarded as preliminary .
The interface is a conservative approach to maintaining flight safety
independently of IDANST with consideration of the special flight modes
associated with the ANSI.
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1.0 SCOPE
This specification defines the signal interface between the C -15

Flight Control System (FC S) and the IDAMST Avionics equipme nts.

The signal interface is an assignment of the required input sensor

data and output command data to the FCS utilizing the IDAMST Data
bus or aircraf t wiring as the transmission medium. Included in the
interface is the presentation of signal sources and their routing
between the FCS and the IDAMST Avionics since an individual

parameter may, or may not , be assi gned to both systems using the

same transmission medium .

2.0 APPLICABLE DOCUMENTS.

The following document s form a part of this specifi cation to the

extent specified herein.
IDAMST Avionics RT Assignment Drawing
ARINC - 561 , Ai r  Transport Inertial Navigation System - (INS )
ARINC - 569, Heading and Atti tude Sensor - (HAS)
ARINC - 575, Mark 3 Sub-Sonic Air Data Systems (DIGITAL)-(DADS)
AN /ARN - 108, Instrument Landing System
AN/APN - 194(v), Radar Altimeter System
ARINC - 407-1, Arinc Synchro Signal Practi ces

3.0 REQUIREMENTS

3. 1 Interface Definition.

The IDAMST Avionics System uses sensor dat a to compute the

command output s and display information for different applicatio n

functions. The inter-and intra -data communications between the

IDAMST core element s and the application equi pment is accomp lished

by means of a redundan t digital data multiplexed bus system.

The C -15 FCS is a dual redundant , fail safe , dig ital computer con-

fi guration utilizing redundant computations with in-line and cross-

channel monitoring . The IDAMST sensor equi pment list applicabl e

to FCS utilization is listed in T able 1. The common information
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TABLE 1.

FCS RELAT ED IDAMST SENSORS

(Does not include FCS Unique Sensors)

Equipment Applicable
Item Specification Eq~iipment Utilization

Carousel IV ARINC-56l . Source of Aircraf t  Primary
INS Inertial Data.

. Computation of Inertial
Navigation Display Parameters
and Steering Commands.

HAS ARINC-569 • Alternate Source of Aircraft
Inertial Data.

ILS Receiver AN /ARN-108 . Source of Localizer and
— Glideslope Deviation.

TACAN • Source of TACAN Station
Receiver Course , Course Deviation,

and Station Distance.

VOR • Source of VOR Station Course
and Course Deviation.

Radio AN /APN-194(v) . Source of Height above Ground
Altimeter Level.

Air Data ARINC-575 . Source of Computed Atmospheric
Computer Data for Aircraf t  Flight

Instruments and FCS.

Ground Sense - • Provides Discrete Information
Relays Regarding Aircraft  Wei ght on

Nose Landing Gear for
Equipment Interlock Functions.

Flap Position - • Provides Discrete Information
Switches of Flap Position relative to

Fixed Positions for Equipment
Interlock Functions.
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shared between the IDAMST Avionics system and the separately

configured FCS is the subject of thi s ‘Interface ” specification.

3. 1. 1 Interface Diagrams.

Figures 1 through 9 illustrate the required FCS/IDAMST equipment

signal interface configuration. The interface configuration is choosen

to maintain the FCS redundancy concept for the fli ght critical modes

of stability and control augmentation (SCAS) and automatic coupled

ILS approaches . The basic premise is to maintain the FCS fail-safe

capability. To this end the IDAMST Bus configuration is considered

functionally to be two separately engageable single channels as

opposed to a dual channel configuration. Thus the IDAMST Bus

monitoring and reconfiguration scheme is not relied upon to provide

the requisite FCS signal duality.

3.1. 2 Interface Discussion

3.1. 2.1 Overview.
Figur e 1 gives an overview of the FCS input and output equipment

assignment to aircraft wiring and to IDAMST multiplex bus communi -~
catior methods, The sensor inputs and FGS command outputs are

divided into 4 Signal Groups. Group 1 aie  FCS outputs that are to

be displayed to the flight crew. These parameters must be t ran s-

mitted via the multiplexed data bus since this is the only access to

the cockpit electronic displays.

Group 2 includes FCS parameters  that are available on the data bus

as a result of independent IDAMST requirements and which are

required also for FCS functions . However , the FCS associated

functions are not the fli ght critical SCAS or landing approach functions.

Group 3 contains those parametere considered FCS Flig ht critical.

Also included are FCS unique signals which have no function in other

1)AMST applications. The sources of FCS flig ht crit ical data whi ch
ir .  d s o  shared by other IDAMST functions are shown routed to

- : - ~ 
u r - t . ~te Remote Terminals  (RT ’s) .
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Group 4 contain the Aircraft  contro l surface command s computed

by the FCS (except also included is the FCS aural warning system

input). The control surface servo actuator electronics will be

included within the FCS computers , or an electronics adapter box.
G roup 4 equipment parameters while functionally are FCS outputs

do actually have signal s flowing in both directions. All signal

interfaces to the FCS from both the IDAMST bus and the direct
aircraft wiring are analog or discrete d. c. voltages with the

exception of aircraft  attitude and heading signals which are a. c.

synchro signals.

3.1.2.2 Group 3 Interfaces

The following subparagraphs discuss the Group 3 Interfaces. Thi s

group contains the hybrid FCS/IDAMST signal sources in which a sing le

signal source routes a parameter to both the IDAMST Avionics Bus

and the FCS hardwired input terminals.

3.1.2. 2. 1 IMU and HAS Interface
Figure 2 schematically indicates the signal division between the

IDAMST Avionics System, the Flight Control System and the two

equipment sources of aircraft  attitud e and heading information.

Both the CAROUSEL IV INS and the ARINC 569 Heading and Attitude

Sensor system (HAS ) provide two or more electrically isolated sources

of pitch (0) and roll (~
) attitude information and a single heading

source. These signal sources are wired directly to the FCS and to

the IDAMST RT Numbers 6 and 8 as shown in Figure 2. Thi s signal

division will not allow a fault in either the FCS or IDAMS T systems

to affect the Pitch and Roll information received by the other system.

The pr imary and auxillary attitude validity discretes  from both the

INS and HAS are wi r ed to the IDAMST RT’a and FCS respectively.
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The aircraft heading information from each of the attitude sources
is routed to compass couplers where the gyro azimuth  is updated wi th

the earth’s magnetic heading obtained from Flux valve inputs. The

updated (slaved) heading information in each compass coupler is split

into two electrically isolated sources. The two heading sources are

routed , exclusively, to the IDAMST Remote Terminals and the FCS.

The heading validity signal from the INS and HAS sources is combined

in the compass coupler with internal coupler validity signals to pro-

duce a super flag discrete voltage which is routed to both the JDAMST

RT ’s and the FCS.

Notice that the FCS uses only the x-y leg voltages from the aynchro

sources. IDAMST is proviued d l i  x-y-z ~yncnr~ voltages.

3, 1.2.2 . 2 ILS Interface

Figure 3 shows the IL.S receiver interface with the IDAMST Avionics

and FCS. Only one receiver is shown but the second receiver is

interfaced identically except for the Remote Terminal unit numbers.

The 14 NAV radio frequency select discrete signal wires from both

the CAPT’s and FO’s NAV frequency select on the FGS panel are

wired to IDAMST Remote Terminals 6 and 8 respectively.

From each ILS receiver the low-level g lideslope and localizer devia-

tion and flag voltages are wired directly to the FCS.

The high-level glideslope and lo calizer deviation and flag voltages

from each receiver are wired to an IDAMST remote terminal;

terminal No. 6 for the Captain’s radios and terminal No. 8 for the

First Officer ’s radio. These RT ’s are fitted with analog voltage

interface modules for these signals. In addition to the deviation and

flag voltages the marker beacon lamp discretes are wired to a

discrete interface module on the associated RT.
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3. 1.2. 2.3 Digital Air Data System

The Digital Air Data System (DADS) is interfaced to the FCS and
IDAMST Avionics Bus as shown in Figure 4.

The FCS Air Dat a inputs and outputs are connected directly to the
DADS. The FCS is wired to the DADS analog voltag e outputs for
Vertical Speed , Indicated Air Speed , Mach , and the signal
reference dc voltage output. The FCS receives the DADS digitally
encoded altitude from the DADS Number 3 digital data output bus.

The FCS receives the DADS air data validity voltages directly from
the DADS. However , the same DADS discrete line drivers also

input to a sing le ended discrete input interface module on the
IDAMST Remote Terminal Number 7.

The FCS sends lAS, MACH , and ALTITUDE HOLD discrete voltages

to the DADS whenever the DADS is to provide these parameters on the
output lines.

The IDAMST receives air dat a parameters from the DADS dig ital
data output buses Numbers 1 and 2.

3.1.2. 2 . 4  Radio Altimeter Interface
Figure  5 shows the Radio Altimeter Interface with the FCS and
IDAMST . The two dc analog voltage outputs of the altimeter R/T
are rout ed one each to the FCS and to the IDAMST RT Number
The sing le Altimeter Valid discrete is “T’d” and routed to both
the FCS and the IDAMST RT.

3.1.2. 3 Group 2 lnterfaces

The FCS Group 2 interfaces (Ref.  Figure 1), are specified in this
section, All the parameters in Group 2 arrive at the FCS ~ dc
analog or discrete voltages from the IDAMST dat a bus.

L.~



_ - - - - - - - - - --- -~~~~~ 
- -

~~~ 
~~~

- -

‘-I

lxiZ

~ 0 ~0~~ fr~ 0

Z 
~~~~~14 U) F’

0 1 4 0  ~~- 
~ 0

I 4: ~L_~~~ ~.4: 
~0 ,-l O 0 

~

(

4.

—i ~~~~~~~~ 
—i - -

1-4 
~~ 0,n

0 F’ 4: - ZN 144: 
I.ILl , - 4 :  ~~I 4:

~~ ~~~~~ — 
014 

F’F’ - - ---
~~
- —- -- ZZ 14— 

0) 
0F’4: ..-

~~~~~~~~~ ~~~~~~~ 
E

U)~~~~~~ P~~~~~
~~~~~~~~~~~

~ Z~~
~~~~~~~~~~ U)~~~~~ 0~~~-4

_ 

..-~~~

_ U~~~~~~

F’
U)
.~ 4 N

284



- -~~—- -—--~~~~--— - - _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -‘
I,

U)

14 0
F’ F’

I

— IL4 0

:i~ 
I,

Z
F’ P4 u
O •

~ 
-~ U

4-’ -.4

lxi F’ F’ ~~ILl Z
1 4 4 :  U) 4:

_ _ _ _  - -a.--. - -

285

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _  ——a.- - - - - - - - —~~~~~~~ -~~~~~-~~~~~~~~~~~~~ -~~~~~~



3.1.2.3.1 VOR lnterface

Figure 6 shows the FCS VOR interface. The FCS communicates

with the VOR receivers indirectly via the IDAMST Digital Data Bus.

The FCS control panel provides the pilot selected course radial

to the VOR receiver. The course signal source is an ARINC synchro-

resolver and is wired to a RT resolver input interface module. There

is a separate resolver source for both the Captain ’s and the First

Officer ’s radio receivers. To maintain redundancy each resolver

is wired to a separate RT interface module.

The IDAMS T data bus will provide VOR course deviation dc analog

and VOR validity dc discrete voltages to the FCS. Each deviation

signal and validity discrete will have a separate RT interface

module to maintain redundancy through the IM level.

3.1.2.3.2 Navigation Computer Interface

Figure 7 depicts the FCS interface with the IDAMST supplied

navig ation signals.

The FCS receives roll steering command and cross-track deviation

dc analog signals from the CAROUSEL IV Navigation Computer via

IDAMST RT Number 9. Each signal will have a separate Analog

Interface Module. The Leg Switching and Nay Validity discretes

orig inating from the CAROUSEL IV may both be supplied from a

common Discrete IM.

3. 1.2 .4  Group 1 Interfaces

Group 1 parameter s originate in the FCS and are used by the IDAMST

electronic displays. The FCS signals ori ginate as dc analog or
discrete signals and are t ransferred to the IDAMS T Bus by

Remote Terminal Number 9.
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3. 1.2. 4.1 Flight Director and HUD Interface
The FCS generates pitch and roll steering signals for use by the
ADI and HUD Pitch and Roll command bars. The steering commands
for both displays are identical and are wired from the FCS to a
single d.c . Interface Module . The IDAMST Avionics must route the
steering command signals to the appropriate display .

3.1.2.4.2 FGS Mode Annunciator and BITE Display Interface
Figure 9 indicates the IDAIIST Avionics bus interface for the FCS
Mode Annunciation , the BITE di splays and fo r the IMK Keyboard ~3IT E
commands.

The PCS Mode Annunciation and BITE Information are presented on the
IDANST CRT displays . The FCS generates the mode and BITE display
information and will transmit this information to the ID/INST system
as three 16—bit serial words. The f i rs t  word will be a sync word
followed by the second FCS Mode Annunciator word and the third BITE

display word . The serial data bit rate will be TBD MHz .

In operation , when the FCS desires to transmit BITE or Mode Annun-
ciation information to the IDANST BUS the FCS will set a “DATA

COMING” line to a nominal 28 VDC , After an interval of 150 ± 50
micro—seconds following the line going high the sync word will he
transmitted . Following the sync word by 150 ± 50 usec will be the
f i rs t  data word followed in turn by the second data word in another
150 ± 50 usec. The “DATA COMING” line will be reset to zero any-
time after the beginning of the sync word and before the end of the

second data word .

The MSB of either data word set to a “1” will signify the valid
disp lay word . In all serial data transmissions all three words
will be sent but only one data word will have the MSB set to “1”.
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Each data word will be binary encoded with a particular display
message. Table 2 gives the data word binary code for each particu-
lar display message.

3.1.2.4.3 INK BITE Commands to FCS Interface
The IMK/FCS interface , as shown in Figure 9 , is performed through
5 d.c. discrete voltage lines.

As presently envisioned , the FCS BITE will be initiated either by
a specific “EXECUTE FCS BITE” entered from the INK or by an automatic
FCS BITE EXECUTE command generated as a portion of the total IDANST

Self—Teat.

In either case, the FCS will have more than one BITE mode. One

mode will exercise the entire FCS system including the surface

actuators, if safe to do so from a personnel standpoint. Another

mode would exercise the FCS system minus the aircraft control

surface actuators. There may be additional FCS BITE modes.

The FCS will be commanded to execute its BITE routine by a momentary
interrupt discrete. However, before the interrupt line is pulsed
the four discrete data lines must be set to indicate to the FCS

which BITE mode to execute. After the FCS computer receives the

“EXECUTE BITE” interrupt it will read the 4 data lines to determine
which routine to perform.

The encoding of the discrete data lines is given in Table 3.

3.2 CHARACTERISTICS
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The DAC or AID associated with the IM shall have a

± 10 VDC signal range and a convers ion resolution of
10 magnitude bits plus 1 sign bit (11 bits total). The

DAC and A/D conversion time shall be 150 usec maximum.
The linearity of the gain amplifier plus digital con-

version shall be ± 1 LSB full scale.

• The a.c. analog input IM shall be a d.c. IN with a
floating demodulator front end. The a.c. input IN

shall be provided on a.c. phase reference voltage from

the interfaced signal source equipment. The demodulated

signal polarity shall be (+) for a.c. inputs in phase
with the reference voltage.

The maximum a.c. signal range shall be 0—13 vrms, 400 Hz.

The reference voltage shall be 26 vrms, 400 Hz.

Input impedance shall be >10K.

• The a.c. resolver input IN shall accept ARINC—407

resolver signals for development of the sin 9 and cos 9

functions by the IDANST Avionics. The resolver IM shall
provide the required 26 vrms, 400 Hz excitation to the
interfaced equipment resolver. The EM shall use the

resolver excitation voltage as the demodulator phase

reference. Voltage phasing and mechanical shaft rotation

shall be as specified in ARINC -407.

The IN shall convert the sine and cosine resolver signals

with an accuracy suff icient for the IDANST avionics to
• differentiate mechanical shaft rotation to within one

degree.
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3.2.1 Interface Module Requirements

All the ~CS signals interfacing with the IDAMST Multiplex bus remote

terminals have their signals conditioned by an associated Interface
Module. The FCS/IDANST Interface requires the following IN types:

1) D.C. Analog Input (to IDANST System)

2) D.C. Analog Output (from IDANST System)

3) D.C. Single Ended Discrete Input

4) D.C. Single Ended Discrete Output

5) A.C. Analog Input

6) A.C. Resolver Input

The Interface Modules in addition to satisfying the Remote Terminal

requirements , must be able to operate with the following signal
characteristics :

• Both the single—ended discrete input and output voltages

will be: HIGH 27.5 ± 1.0 VDC
LOW 1.0 ± 1.0 VDC

The source and load impedance will be TTh compatible
with source ~ 500fl

load < lOOK

• The DC analog input and output modules shall contain
a gain adjusting, isolation amplifier to accept signal

ranges from —30 to + 30 VDC. The gain amplifier will

scale the entire analog signal range from, or to, a

standard ± 10 VDC range for use with a Digital—to—Analog
or Analog—to—Digital converter with Output or Input

IN’. respectively. The gain amplifier shall have an

input impedance > 50K with an output impedance < 200 ohms.
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3.2.2 Parameter Data Rates
The FCS computers will run with a fundamental frame rate of 20 aps .

Therefore, the analog de radio and navigation Group 2 parameters
(REF: Figure 1) shall be updated by the IDAMST avionics at a

sampling rate of 20 Hz minimum. In the event that the FCS is run
as a multi—rate program the Group 2 FCS inputs would probably be

sampled at some rate less than 20 Hz. However, IDANST shall provide

these parameters at the required 20 Hz irregardless.

The FCS will provide the IDANST Group 1 parameters at an update

rate equal to the FCS fundamental frame rate of 20 Hz. The Hill)

and Flight Director parameters will be updated at 20 Hz. The BITE

and MODE ANNUNCIATOR serial sync plus data words will be output at

20 Hz. However , IDAMST must interrogate the “DATA COMING” line and

the MSB of each data word to determine if the serial data is to be

used to update the displays .
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