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777 GENERAL — INTRODUCTION

Introduction

The 777 is designed for ETOPS (extended range

operations with two-engine airplanes). It is for medium
and long range flights. The 777 size is between a 767-

300 and a 747-400.
Features
These are the major features of the 777:

- Two—crew flight deck

- Digital avionics

- Flat panel Lliquid crystal displays

- Fly-by-wire technology

— ARINC 629 data buses

— Ultrasonic fuel quantity measurement

- Six-wheel landing gear trucks with steering

- A combined air data inertial reference system

— Fiber optic technology

— Cabin management system

- Airplane information management system (AIMS)
which combines many avionics functions.

Abbreviations and Acronyms

ACMP — AC motor pump

ACP — audio control panel

ADF — automatic direction finder

ADP —air-driven pump

ADIRS — air data inertial reference system
ADIRU —air data inertial reference unit
EFFECTIVITY
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AFDS
AIMS
APU
ARINC
ASG
ATC
BPS
BSU
CACP
CAH
CcD
cbu
CIS
CMCS
CMS
cscp
DME
EDP
EFIS
EICAS

EPAS
ESDS
ETOPS

FCR
FDH
GPS
HF
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— autopilot flight director system

— airplane information management system
- auxiliary power unit

— Aeronautical Radio, Inc.

— ARINC signal gateway

—air traffic control

- bits per second

- bypass switch unit

— cabin area control panel

cabin attendant handset

cursor control device

control display unit

cabin interphone system

central maintenance computing system
cabin management system

cabin system control panel

distance measuring equipment
engine-driven pump

electronic flight instrument system

- engine indication and crew alerting
system

- emergency power assist system
— electrostatic discharge sensitive

- extended range operations with two—engine
airplanes

- flight crew rest

- flight deck handset

- global positioning system
- high frequency

00-00-00
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HLCS
IDG
IGW
ILS
KBPS
LAN
LRU
MAT
MBPS
MEC
mic
OLAN
OPAS
OPBC
OPCF
PAX TEL
PDCU
PES
PFCS
PMAT
RA
RAT
RS
RTP
SAARU

SATCOM
SCF
TAC
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- high Lift control system TCAS
- integrated drive generator

- increased gross weight VHF

- instrument landing system VOR

- kilobits per second WPS

- local area network

- Lline replaceable unit

- maintenance access terminal

— megabits per second

- main equipment center

- microphone

- onboard local area network

— overhead panel ARINC 629 system

- overhead panel bus controller

- overhead panel card file

- passenger telephone

- panel data concentrator unit

— passenger entertainment system

- primary flight control system

- portable MAT

- radio altitude

- ram air turbine

- recommended standard

- radio tuning panel

- secondary attitude air data reference
unit

- satellite communication

- system card file

thrust asymetry compensation

777 TRAINING MANUAL

- traffic alert and collision avoidance

system
- very high frequency
- VHF omni range
- words per second

00-00-00
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777 Principal Dimensions

These are the principal dimensions of the 777-200
increased gross weight (IGW) airplane on a front and
side view.
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777 GENERAL - GENERAL ARRANGEMENT
General Arrangement

The fuselage has these six manufacturing sections:

- Section 41
- Section 43
- Section 44
- Section 46
- Section 47
- Section 48

Section 41 (STA 92.5 - 655)

Section 41 contains these:

- Flight deck

- Radome

— Forward pressure bulkhead
- Forward equipment center
— Nose gear wheel well

- Main equipment center

— Forward entry doors (2)

- Forward cargo compartment.

Section 43 (STA 655 — 1035)

Section 43 contains these:

- Aft part of the forward cargo compartment
— Main entry doors (2).

EFFECTIVITY
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Section 44 (STA1035 - 1434)

Section 44 is the center portion of the fuselage.

contains these:

- Keel beam
— Main gear wheel wells (2).

Section 46 (STA 1434 — 1832)

Section 46 contains these:

- Main entry doors (2)
- Aft cargo compartment.

Section 47 (STA 1832 - 2150)

Section 47 contains these:

- Aft entry doors (2)
— Bulk cargo compartment.

Section 48 (STA 2150 — 2564)

WB371

Section 48 contains these:

- Aft pressure bulkhead

— Stabilizer compartment access door
- Auxiliary power unit (APU) firewall
- APU inlet and exhaust

— APU access doors

- Aft access door.

00-00-00
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General

The locations of doors, service connections, and access
panels make it possible to do servicing of many systems
at the same time.
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General

There are two flight controls systems. They are the
primary flight control system and the high Lift control
system.

Primary Flight Control System (PFCS)

The control surfaces of the PFCS are:

— One aileron on each wing

— One flaperon on each wing

— Seven spoilers on each wing

— One horizontal stabilizer

— One elevator on each side of the horizontal
stabilizer

— One rudder (with tab).

High Lift Control System (HLCS)

The high Lift devices of the HLCS are:

- Seven leading edge slats on each wing
— One Krueger flap on each wing
— One outboard flap on each wing
— One inboard flap on each wing.

Operation of the HLCS also causes the ailerons and the
f laperons to move. They droop on both wings when the
high Lift devices extend.

EFFECTIVITY
WB371

777 TRAINING MANUAL

00-00-00

- 10 -



00-00-00-005 Rev 1

EFFECTIVITY
WB371

@Bﬂf]ﬂﬂ 777 TRAINING MANUAL

’////RUDDER
RUDDER TAB
5

’///ELEVATOR 2
‘
\\\

HORIZONTAL
STABILIZER

OUTBOARD
SPOILER (10)

FLAPERON (2)

INBOARD
FLAP (2)

INBOARD

SPOILER (&)
OUTBOARD

FLAP (2)

OUTBOARD
KRUEGER
INBOARD FLAP (2) SLAT (12)
SLAT (2)

777 GENERAL — FLIGHT CONTROL SURFACES

00-00-00

-1 -



00-00-00-006 Rev 8

444

@!afl,va
GENERAL — ANTENNA LOCATIONS

Antenna Locations

These are the communication and navigation system
antennas:

EFFEC
WB371

Weather Radar

TCAS (traffic alert and collision avoidance
system)

ATC (air traffic control)

GPS (global positioning system)

VHF (very high frequency) communication
SATCOM (satellite communication)

ADF (automatic direction finder)

HF (high frequency) communication

VOR (VHF omni range)

Marker beacon

RA (radar altimeter)

DME (distance measuring equipment)

ILS (instrument landing system).

TIVITY
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777 GENERAL — ZONE DIAGRAMS - AIRPLANE MAJOR ZONES

General

The 777 airplane has 8 major zones to help you find and
identify airplane components and parts. These are the
major zones:

- 100
- 200
- 300
- 400
- 500
- 600
- 700
- 800

EFFECTIVITY
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lower half of the fuselage

upper half of the fuselage

empennage and body section 48

power plants and nacelle struts

left wing

right wing

landing gear and landing gear doors
passenger and cargo compartment doors.

- 14 -
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General

The eight major zones have subzones and the subzones

have

zones. A three-digit number shows the major zone,

subzones, and zones this way:

This

Major zone - the first digit is a number from 1 to
8 with two zeros after

Subzone - the first digit is the major zone
number, the second digit is a number from 1 to 9,
and the third digit is zero

Zone — the first two digits are the subzone number
and the third digit shows a component or group of
components in the subzone.

is the number sequence for the zones and subzones:

Wings - inboard to outboard and front to back
Horizontal stabilizer and elevator - inboard to
outboard and front to back

Vertical stabilizer and rudder - root to tip of
vertical stabilizer

Fuselage - front to back and away from the floor
line.

Access Panel Identification

Access doors or panel have five digit alpha—-numeric
codes. The codes have these parts:

EFFEC
WB371

First three digits: airplane zone

TIVITY
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Fourth digit: a letter that identifies each access
door or panel in a zone. If there are more than one
access panels in a zone, they have letters (A, B,
C, etc.). The letters increase inboard to
outboard, bottom to top, and forward to aft.
Fifth digit: a letter that gives additional
location information if the access door or panel
is on the top (T), bottom (B), left (L), right (R),
internal (Z), ceiling (C), floor panels (F), floor
panels (use G when F sequence designation is
used), sloping sidewall (S), sidewall (W).

Training Information Point

A small number of access doors or panels have six digit
codes. This occurs when a panel is added later in
production. In this condition, the first three digits
are the zone number. The fourth and fifth digits
(letters) designate the panel. The sixth digit gives
the additional Llocation information.

- 16 -
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SUBZONE 510

\

SUBZONE 530 ZONE 541

543DB

ZONE 543 ACCESS PANELS
(BOTTOM OF THE WING)

SUBZONES OF MAJOR ZONE 500 — LEFT WING ZONES OF SUBZONE 540
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Flight Deck Major Panels
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These are the major panels in the flight deck:

- P1 left forward panel

- P2 center forward panel

- P3 right forward panel

- P5 overhead panel

- P7 glareshield panel

- P8 aft aisle stand panel

- P9 forward aisle stand panel

- P10 control stand

- P11 overhead circuit breaker panel
- P13 left sidewall panel

- P14 right sidewall panel

— P18 MAT/second observer panel
— P55 glareshield center panel

- P61 overhead maintenance panel.

EFFECTIVITY

V371 00-00-00
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General

The main instrument panels (P1 and P3) have these
displays and controls:

- Display units (4)

- Instrument source select panels (2)
- Clocks (2)

— Inboard display selectors (2)

- FMC selector

— Heading reference switch

— Brake accumulator pressure indicator.

EFFECTIVITY
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General
The glareshield panels have these controls:

— Master warning and caution Llights (2)

— Master warning and caution reset switches (2)
— Mode control panel

- EFIS control panels (2)

- Display select panel

— Data uplink switches (2)

- Map light controls (2)

- MIC switches (2)

- Clock switches (2).

EFFECTIVITY
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General

The P2 center forward and P9 forward aisle stand panels
have these controls:

- Standby instruments (3)

- Display units (2)

— Ground proximity light and override switches
- Landing gear Llever

— Autobrake selector

- Control display units (2)

- Center panel brightness control

— EICAS event record switch

- Center display control source switch.

Note that the lower center display unit is reversed
(top to bottom) from the other five display units.

st 00-00-00
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General

The P10 control stand has these controls and
indications:

— Speedbrake Llever

— Thrust Llevers(2)

— Stabilizer position indicators (2)
- Alternate flaps arm switch

- Alternate flaps selector

— Fuel control switches (2)

— Stabilizer cutout switches (2)
- Parking brake Llever

- Alternate pitch trim levers

— Cursor control devices (2)

- Flap lever.

EFFECTIVITY
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General
The P8 aft aisle stand panel has these controls:

- Control display unit

- Engine fire panel

— Radio tuning panels (3)

— Audio control panels (3)
- Transponder panel

— Aileron/rudder trim panel
— Light controls

- Flight deck printer

- Flight deck handset

— Observer audio selector

- Flight deck door lock switch
— Weather radar panel.
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777 GENERAL - P5 OVERHEAD PANEL

General

The P5 overhead panel has controls for these functions
(reference numbers on graphic):

Air data inertial reference system (ADIRS)
Primary flight computers
Electrical system/APU
Wiper control

Emergency Llighting
Passenger oxygen

Window heat

Ram air turbine
Hydraulic system

- 10. Passenger signs

- 11. APU and cargo fire

- 12. Engine start

- 13. Fuel jettison

- 14. Fuel management

- 15. Anti-ice system

- 16. Air conditioning

- 17. Bleed air system

- 18. Pressurization control
- 19. Lighting

|
NV oO~NONUVEWN =
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General

777 TRAINING MANUAL

The P61 overhead maintenance panel has control
functions used normally only by maintenance personnel.
The P61 overhead maintenance panel has these controls:

— Backup window heat switches

- Standby power switch

- Flight control shutoff switches
- APU and EEC maintenance panel

- Cargo temperature select panel
— Ground test switch

— Cockpit voice recorder panel.

The P61 panel also has the card files which contain the
multiplexers for the overhead panel ARINC 629 system
(OPAS).

EFFECTIVITY
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General
The sidewall panels have these controls:

— Shoulder heater (2)

- Foot heater (2)

— Outboard display brightness (2)

— Inboard display weather radar (2)
- Panel flood Llight (2).
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General

The MAT/second observer panel has these maintenance
access terminal (MAT) 1items:

- MAT display

- MAT disk drive

— MAT cursor control device (CCD)
- MAT keyboard

— Portable MAT (PMAT) receptacle.

The panel also has these second observer controls:

- Map Llight control
— Headphone jack.

EFFECTIVITY
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777 GENERAL - EQUIPMENT CENTER AND RACKS - INTRODUCTION
Equipment Centers

777 TRAINING MANUAL

The main equipment center is aft of the nose wheel
well. The forward equipment center is forward of the
nose wheel well.

The E16 rack is forward and the E5 rack is aft of the
forward cargo door. The E17 rack is forward and the E6
rack is aft of the aft cargo door.

The E11 and E7 racks are overhead in the passenger
compartment.

The E10 rack is in the bulk cargo compartment aft of
the bulk cargo door.
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777 GENERAL — MAIN EQUIPMENT CENTER - 1

Main Equipment Center Electronics

The main equipment center (MEC) contains most of the
electronics equipment on the airplane. The electronics
equipment in the MEC is on the E1, E2, E3, and E4
racks. The equipment in the MEC includes electronics
for these functions:

- Information management
- Generator control

- Transformer rectifier
- Flight control and autopilot
- Environmental control
- Recording

- Navigation

— Communication

— Cabin management

- Weight and balance

- Air data

- Inertial data

- Warning

- Proximity sensing

- Engine control.

Power Management

The MEC also contains these components for the
electrical loads management system (ELMS):

- Power panels
- Power management panels.

EFFECTIVITY
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Access to the Main Equipment Center

Access to the MEC is through these:
— Access hatch in the bottom of the airplane

— Access hatch in the passenger compartment
— Door from the forward cargo compartment.
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General

The systems card files hold interface cards for systems

that use ARINC 429 buses.

These are the two systems card files in the main
equipment center:

- P85 left systems card file (LSCF)
- P84 right systems card file (RSCF).

P85 Left Systems Card File
The LSCF has cards for these systems:

— Power supply units (PSUs)
— Hydraulic interface modules (HYDIMs)

— Duct leak and overheat detection system (DLODS)
- Airfoil and cowl ice protection system (ACIPS)

- APU fire/overheat detection

- Left engine fire/overheat detection
— ARINC 629 signal gateway (ASG)

- Environmental control system (ECS)
- Weight on wheels (WOW).

P84 Right Systems Card File

The RSCF has cards for these systems:

— Power supply units (PSUs)
— Hydraulic interface modules (HYDIMs)

— Duct leak and overheat detection system (DLODS)
- Airfoil and cowl ice protection system (ACIPS)

EFFECTIVITY
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- Right engine fire/overheat detection
— ARINC 629 signal gateway (ASG)

— Environmental control system (ECS)

— Weight on wheels (WOW).
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777 GENERAL — FORWARD EQUIPMENT CENTER

Forward Equipment Center Electronics

The forward equipment center contains the two weather
radar receiver/transmitters.

Access to the Forward Equipment Center

Access to the forward equipment center 1is through the
access door forward of the nose landing gear.
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777 GENERAL — CARGO DOOR EQUIPMENT RACKS

General

These four equipment racks are adjacent to the cargo
doors:

- E16 rack and E5 rack (forward cargo door)
- E17 rack and E6 rack (aft cargo door).

E16 Rack

The E16 rack is at the forward cargo door at station
501. It contains components for these functions:

- Primary flight control
- Cargo handling.

E5 Rack

The E5 rack is at the forward cargo door at station
613. It contains components for these functions:

- Primary flight control power
— Actuator control electronics
- Radio altitude
— Fuel quantity.

E17 Rack

The E17 rack is at the aft cargo door at station 1678.

It contains components for cargo handling.
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E6 Rack

The E6 rack is at the aft cargo door at station 1754.
It contains components for these functions:

— HF communication
— Brake and tire system
- Main gear steering.

Access for Cargo Door Equipment Racks

Access for these equipment racks is at the cargo doors.
You must open the cargo door to get access to the
equipment rack. You then release and open a protective
cover to get to the equipment on the rack.
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General

In addition to the equipment racks in the main
equipment center and at the forward and aft cargo
doors, there are these other equipment racks in the
airplane:

- E11 rack
- E7 rack
- E10 rack

E11 _Rack
The E11 rack is in the passenger compartment above the
door 3 cross—aisle at station 1530. It is on the Lleft

of airplane center. Access is through a ceiling panel.

The E11 rack contains satellite communication (SATCOM)
equipment.

E7 Rack
The E7 rack is in the passenger compartment above the
aft galley at station 2100. It is on the right side of

the airplane. Access 1is through a ceiling panel.

The E7 rack contains recorder equipment and the APU
controller.
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E10 Rack

The E10 rack is aft of the bulk cargo door on the right
side of the lower lobe at station 1937. Access is
through a door that faces inboard.

The E10 rack contains the APU battery and charger.
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777 GENERAL - CREW REST MODULE(S)
Flight Crew Rest (FCR) Module

The FCR module contains sleeping bunks for two crew
members and storage compartments (not shown) for their
belongings. The FCR module has these functions (not
shown) :

- Ventilation and heating

— Aural and visual fire/smoke indication
— Cabin interphone

- Passenger address

- Lighting

— Audio entertainment

- Attendant call

— Supplemental oxygen.

Access to Flight Crew Rest Module

Two doors give access to the FCR module. The primary
access door latches open to block the adjacent aisle.
This isolates the flight crew rest from the passenger
compartment. The secondary access door gives access to
the bunks. You can close and latch the two doors from
the top or the bottom bunk. A step and handle (not
shown) provide access the upper bunk.
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777 GENERAL — ENGINE HAZARD AREAS

General

The hazards around jet engines in operation include:

— Inlet suction
- Heat

— Thrust

- Noise.

Inlet Suction

Suction at the inlet of an engine can pull objects,
including a person, into the engine. At idle power, the
hazard area is an 8 ft (2.4m) radius around the inlet.
At takeoff thrust, the hazard area is a 16 ft (5m)
radius around the inlet.

WARNING: IF SURFACE WIND IS GREATER THAN 25 KNOTS,
INCREASE THE INLET HAZARD AREA BY 20%.

Engine damage can result when loose objects go into the
inlet cowl. You must attach or remove any loose objects

before you work around the engine.

Heat

High temperatures exist several hundred feet from the
exhaust nozzle depending on wind conditions and thrust
settings.

EFFECTIVITY
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Thrust

The engine thrust makes high speed exhaust gases that
can cause injury.

Noise

Engine noise can cause hearing loss. You must wear cup-
type ear protection near an engine in operation.
WARNING: LONG EXPOSURES TO JET ENGINE NOISE CAN CAUSE
HEARING DAMAGE,; EVEN WHEN YOU WEAR HEARING
PROTECTION.

Engine Entry Corridors

Engine entry corridors are between the inlet hazard
areas and the exhaust hazard areas. You should go near
an engine in operation only when:

- The engine is at idle (forward thrust only)
- You have communication with the flight deck.
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777 GENERAL — AIRPLANE TOWING

General

You can push or tow the airplane from the nose or main
landing gear.

There is a forward tow fitting for a tow bar on the
nose gear.

There is a forward and an aft (not shown) tow bar
fitting on each main gear truck.

You can use towbarless equipment to push or pull the
airplane.

For a fully loaded airplane, the minimum fuselage
ground clearance is approximately 86 inches.

WARNING: WHEN YOU TOW THE AIRPLANE, ALL PERSONS MUST
STAY OUT OF THE DANGEROUS AREAS AROUND THE TOW
VEHICLE, TOW BAR, AND NOSE WHEELS. PERSONNEL
ON THE GROUND MUST BE AWARE OF THE POSSIBILITY
OF BEING RUN OVER BY THE NOSE WHEELS. THE TOW
VEHICLE, TOW BAR, AND AIRPLANE WILL CHANGE
POSITION DURING PUSHBACK AND TOWING. MAINTAIN
A MINIMUM OF 10 FEET SEPARATION BETWEEN
PERSONS ON THE GROUND AND THE EQUIPMENT THAT
MOVES. A FATAL INJURY COULD OCCUR.

Training Information Point

You can tow the airplane when it has flat tires. Keep
these operations to a minimum because flat tires can
put too much load on the inflated tires.
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777 GENERAL — AIRPLANE LEVELING

General

For some maintenance procedures, the airplane must be
level. To do a check of the airplane attitude, the
airplane has these components:

- Longitudinal inclinometer
- Lateral inclinometer

— Plumb bob fitting

— Plumb bob scale.

You can use either the inclinometers or the plumb bob
scale to find the airplane pitch and roll attitudes.

The longitudinal inclinometer tells you the pitch
attitude of the airplane. The Llateral inclinometer
tells you the roll attitude.

You can hang a plumb bob on the plumb bob fitting. You
then can read both the pitch and roll attitudes on the
plumb bob scale.

Location

The inclinometers are in the nose wheel well.

The plumb bob fitting and plumb bob scale are in the
right main wheel well.
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777 GENERAL — AIRPLANE JACKING

General

You can Lift all of the airplane on jacks, or Lift only
the airplane nose. You can also jack the airplane
axles.

To Lift the airplane, there are three primary jack
points. There are five auxiliary jack points to make
the airplane stable after the airplane is at the
necessary height.

The airplane has seven axle jack points.

Airplane Jack Points, Pads, and Adapters

The three primary jack points are: A, B, and C. These
jack points have jack pads which are part of the
airplane body.

The auxiliary jack points are: D, E, F, G, and H. You
must install adapters at these points before you put a
jack there. You must remove bolts from the airplane
body before you install the jack adapter at point D.

Airplane Jacking

Before you jack the airplane, you must make sure that
the airplane gross weight and center of gravity are
within specified Llimits.

Also, the loads on the jacks must be within Llimits.

These loads are a function of airplane gross weight.
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When you jack the airplane, the airplane must remain
level within specified Limits. One person must stay in
the nose wheel well to monitor the airplane
inclinometers.

Nose Jacking
You use jack point D to jack only the airplane nose.

DO NOT LIFT THE NOSE OF THE AIRPLANE TO MORE
THAN SIX INCHES OF TIRE CLEARANCE. IF YOU LIFT
THE NOSE HIGHER, SIDE LOADS THAT ARE MORE THAN
DESIGN LOAD LIMITS CAN OCCUR. THIS CAN CAUSE
DAMAGE TO THE JACK RAM AND JACK ADAPTER
BECAUSE THEY WILL MOVE IN AN ARC.

CAUTION:

Axle Jacking

There are three axle jack points on each main gear (not
shown). There is one axle jack point on the nose gear.
The pads of the axle jack points are all part of the
landing gear.

You can Lift the airplane on one axle or a combination
of axles. If you use a jack on one axle, you can jack
the airplane in winds up to 35 knots. When you use two
or more axle jacks, you can jack the airplane in winds
up to only 25 knots.

If you have two flat tires on an axle, you can use axle

jacking bars to Lift the axle enough to install the
axle jack.
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777 GENERAL — AIRPLANE JACKING

Training Information Point

If you supply electrical power to the airplane while it
is on jacks, obey this warning:

WARNING: DO THE DEACTIVATION PROCEDURE FOR THE AIR MODE
SIMULATION (AMM 32-09-01) BEFORE YOU LIFT THE
AIRPLANE. IF YOU DO NOT OBEY THESE
INSTRUCTIONS, INJURIES TO PERSONS OR DAMAGE
TO EQUIPMENT CAN OCCUR.

CAUTION: DO NOT LIFT THE AIRPLANE ON JACKS IN WINDS
MORE THAN 35 KNOTS. IF YOU DO NOT OBEY THESE
INSTRUCTIONS, DAMAGE TO THE AIRPLANE CAN
OCCUR.

NOTE: If you use jacks that have general specifications
but are not designed for the 777, be careful. It
is possible that the maximum wind speed Limit (35
knots) will have to be decreased.
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Flight Interphone Component Locations

The flight interphone system components on the left
side of the flight deck include:

— Captain's jack panel
— Captain's cockpit speaker
— Captain's hand microphone jack.

Component locations on the right side of the flight
deck are almost the same.

The captain's oxygen mask microphone connects with the
flight interphone system.
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General Training Information Point

Many electronic Lline replaceable units (LRUs) contain When you remove a unit, do not touch the pins in the

micro—-circuits and other devices that electrostatic electrical connectors. Install a conductive dust cover

discharges can damage. These LRUs are electrostatic on the connectors.

discharge sensitive (ESDS). There are placards on ESDS

LRUs. NOTE: The conductive dust caps and the connector covers
are black.

There are precautions that you must take when you touch

ESDS LRUs. Some precautions apply only to ESDS printed NOTE: You can use the conductive dust caps and the
circuit boards, and some precautions apply only to ESDS connector covers from the unit you install on the
metal encased units. unit you remove.

ESDS Printed Circuit Boards

On the outer area of card files, there are placards
that show which boards are ESDS printed circuit boards.

You must use a wrist strap when you touch one of the
ESDS boards. The wrist strap is on the plenum between
the E1 and E2 racks. Connect the wrist strap into an
electrostatic ground jack. There are placards that show
the jack Llocations.

Use the extractors on the card to remove it. Put the
card in an ESDS conductive bag, and close the bag with
ESDS or 100 percent cotton twine.

ESDS Metal Encased Units

On the equipment racks, there are ESDS placards and

placards that show the procedure for the removal and
installation of ESDS metal encased units.
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General

The 777 Lline replaceable units (LRUs) and Lline
replaceable modules (LRMs) use different data buses.

An LRU/LRM may use one or more of these types of data
buses:

- ARINC 629
- ARINC 429
- ARINC 453
- ARINC 717
- ARINC 618
- RS-422

- RS-232

- 10 base T
- RS-485

- 10 base 2
- ARINC 636.

LRUs/LRMs send data to their data bus(es) at different
speeds.

ARINC 629

The ARINC 629 data bus is an unshielded, twisted pair
of wires continuously bonded and terminated at both
ends. Many LRU/LRMs connect to an ARINC 629 data bus
with current mode couplers. The LRU/LRMs send data to
the ARINC 629 data bus one at a time. ALl connected
LRU/LRMs can receive data from the ARINC 629 data bus
at the same time. Some LRU/LRMs only receive ARINC 629
data.

EFFECTIVITY
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An ARINC 629 LRU/LRM sends and receives data on the
ARINC 629 data bus at 2 megabits per second (MBPS).

ARINC 429, 453, 717, 618, and RS—-422

The ARINC 429, 453, 717, 618, and RS-422 data buses are
one-way buses that send data on a twisted, shielded
pair of wires.

Each bus has only one transmitter that sends data to
one or more receivers.

An ARINC 429 LRU/LRM sends and receives data at low and
high speeds on the ARINC 429 data bus. Low speed data
rate is between 12 kilobits per second (KBPS) and 14
KBPS. High speed data rate is 100 KBPS.

An ARINC 453 LRU/LRM sends data to the ARINC 453 data
bus at 1 MBPS.

An ARINC 717 LRU/LRM sends and receives data on the
ARINC 717 data bus at 128 words per second (WPS).

An ARINC 618 LRU/LRM sends and receives data on the
ARINC 618 data bus at up to 2400 BPS.

An RS-422 LRU/LRM sends and receives data on the RS-422
data bus at 9600 BPS.

RS-232

The RS-232 data bus is a one-way bus that sends data on
a coaxial wire.

00-00-00
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An RS-232 LRU/LRM sends and receives data on the RS-232
data bus up to 20 KBPS.

10 Base T

The 10 base T data bus is a two—-way bus that sends data
on two twisted, shielded pairs of wires. One pair
transmits and the other pair receives signals. The 10
base T bus operates between two LRU/LRMs only.

A 10 base T LRU/LRM sends and receives data at 10 MBPS
on the 10 base T data bus.

RS—-485

The RS-485 data bus is a two—-way bus that sends data on
a twisted, shielded pair of wires. The RS-485 bus
operates between two LRU/LRMs only.

An RS-485 LRU/LRM sends and receives data at 10 MBPS on
the RS-485 data bus.

10 Base 2

The 10 base 2 data bus is a two—-way bus that uses a
single coaxial wire connected to each LRU/LRM on the
bus. The operation of the bus is similar to ARINC 629
but the LRU/LRMs connect to the 10 base 2 bus
internally.

A 10 base 2 LRU/LRM sends and receives data at 10 MBPS
on the 10 base 2 data bus.

EFFECTIVITY
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ARINC 636

The ARINC 636 is a fiber optic data bus. One strand of
optical fiber per bus. Two strands of optical fiber
provide a primary (PRI) and secondary (SEC) bus.

The ARINC 636 fiber optic data bus connects to many
LRU/LRMs. LRU/LRMs send and receive data in series on
the ARINC 636 fiber optic data bus.

An ARINC 629 LRU/LRM sends and receives data at 100
MBPS on the ARINC 636 data bus.
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General

An ARINC 629 data bus is an electronic data movement
system that connects many line replaceable units (LRUs)
in a single communication loop. Data from any ARINC 629
LRU is available to all other LRUs on the ARINC 629
bus.

An ARINC 629 data bus is a twisted pair of wires with
termination resistors at each end. As many as 120 LRUs
can use one ARINC 629 data bus. On the 777 airplane,
the maximum number of LRUs on one bus is 46.

Components

The ARINC 629 data bus system has these parts:
— Data bus cable
— Current-mode couplers

- Stub cables.

The ARINC 629 system also includes these components in
the LRUs:

- Serial interface modules
- Terminal controllers.

Physical Description

The ARINC 629 data bus system has these
characteristics:

- Many LRUs send data one at a time in sequence

EFFECTIVITY
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— Many LRUs receive data at the same time

— Communication on ARINC 629 is bi-directional; LRUs
may transmit and receive data on the same bus

— One LRU may connect to more than one data bus
through separate couplers on each bus

— ALl data on the bus is available to all the LRUs on
that bus.

ARINC 629 Data Buses Configuration

There are eleven ARINC 629 data buses. They are:

— Three flight controls buses

- Four systems buses

— Four airplane information management systems
(AIMS) intercabinet buses.

The flight controls buses connect LRUs that have flight
control functions.

The systems buses connect LRUs that have other airplane
system functions. These buses work independently from
the flight controls buses. The systems buses move data
between these five areas:

- Avionics

- Propulsion

- Electrical

- Electro-mechanical

— Environmental control.

00-00-00

- 71 -



00-00-00-050 Rev 3 09/26/95

BOLCING
777 GENERAL — ARINC 629 - GENERAL DESCRIPTION

Four AIMS intercabinet buses move data between the two
AIMS cabinets and the three control display units
(CDhUs).

777 TRAINING MANUAL

Functional Description

Each LRU uses one or more current—-mode couplers to
connect to data buses.

A current mode coupler and its terminal (terminal
controller and serial interface module) move data to
and from the bus. Only one terminal on a bus transmits
at a time. Each terminal Llistens to the bus and waits
for a stop in data movement on the bus from other LRUs
before it transmits.
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General

There are seven bus panels in the MEC on the left and
right sides of the nose wheel well. Each bus panel

contains the current—-mode couplers and ARINC 629 buses.

Current—Mode Coupler Panels

These are the seven ARINC 629 bus panels:

EFFEC
WB371

P111 (contains the AIMS intercabinet ARINC 629 bus
1 and the forward section of the left systems
ARINC 629 bus)

P112 (contains the left flight controls ARINC 629
bus)

P211 (contains the AIMS intercabinet ARINC 629 bus
3 and the forward section of the right systems
ARINC 629 bus)

P212 (contains the right flight controls ARINC 629
bus)

P311 (contains the AIMS intercabinet ARINC 629 bus
2, the AIMS intercabinet ARINC 629 bus 4 and the
center 1 systems ARINC 629 bus)

P312 (contains the center flight controls ARINC
629 bus)

P313 (contains the center 2 systems ARINC 629
bus).

TIVITY
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General

There are two bus panels in the aft section. Each panel
contains current—-mode couplers and ARINC 629 buses.

Current—Mode Coupler Panels

These are the bus panels in the aft sections:

- P115 (contains the aft section of the left systems
ARINC 629 bus)

- P215 (contains the aft section of the right
systems ARINC 629 bus).
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Purpose

The current-mode coupler connects the data bus cable to
the stub cable.

Physical Description

The current-mode coupler has these characteristics:

Two part assembly for fast installation

Cover with the electronics and the receptacle for
the stub cable

Base designed for easy installation on panel
Waterproof housing

Protective wire guide to install the data bus
cable.

There are different suppliers for current—-mode
couplers. They all function in the same way. They are
interchangeable.

E-Core Assembly

An E-core assembly is a part of the coupler base. E-
core assemblies are electromagnetic components that
couple the signals in the data bus cable in and out of
the coupler. The wire guides are grooves that give a
controlled routing and protection for the wires of the
data bus cable as they go through the E-core assembly.
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Location

ALl the current—-mode couplers are on the current—-mode
coup ler panels.

Training Information Point

Couplers are interchangeable units. Covers and bases
from different suppliers are not interchangeable.

Remove power from the LRU before you replace couplers
for that LRU.
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Purpose

The data bus cable moves data between LRUs. A current-
mode coupler and a stub cable attach each LRU terminal
to the data bus cable.

Physical Description

A data bus cable is a pair of twisted wires with a
termination resistor at each end.

The left and right systems ARINC 629 bus cables have
production breaks with splices in the middle. The parts
of the systems ARINC 629 bus cable that are external to
the coupler panels have shielding.

A data bus cable in the 777 may be as long as 180 feet
(47.5 m).

A data bus cable in the 777 connects as many as 46
current—-mode couplers.

Location

ALl the data bus cables are fully inside the current-
mode coupler panels except the left and right systems
bus cables. The left systems ARINC 629 bus connects the
P111 forward current—-mode coupler panel to the P115 aft
current—-mode coupler panel. There is a production break
in the bus between the panels.

The right systems ARINC 629 bus connects the P211
forward current-mode coupler panel to the P215 aft
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current-mode coupler panel. There is a production break
in the bus between the panels.

Training Information Point

Be careful when you install the data bus cable on a
panel. Do not cut or cause damage to the teflon skin of
the data bus cable. Damage to the teflon skin can cause
corrosion on the conductor or failure of the system.

There is a special wire separator tool for data bus

cable installation on the coupler. The use of
unapproved tools can cause damage to the data bus.
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Purpose

The stub cables are for bi-directional data movement
between the LRU and the current-mode coupler. The stub
cables also supply power from the LRUs to the current-
mode couplers.

Physical Description

A stub cable has four wires, two to transmit and two to
receive.

Stub cables can be as long as 57 feet for transmit and

receive couplers and 75 feet for receive only couplers.

Location

The stub cables are in the airplane wiring bundles.
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General Physical Description

The overhead panel ARINC 629 system (OPAS) moves data The OPAS has six parts:

between many flight deck switches and lights and the

ARINC 629 systems buses. - Left and right OPCFs
- Left and right PDCUs

The OPAS moves data through overhead panel card files - Left and right OPBCs.

(OPCFs) and through panel data concentrator units

(PDCUs).

The OPCFs send switch position data and signals to the
lights on the P5 overhead panel and the P61 overhead
maintenance panel.

The PDCUs send switch position data and signals to the
lights on these panels:

- P
- P3
- p7
- P8
- P9
- P10
- P55.

Two overhead panel bus controllers (OPBCs) are the
interface units for the ARINC 629 buses.

The OPAS operates automatically. It continuously

monitors switches, lights and ARINC 629 system buses.
It sends system fault information to the central
maintenance computing system (CMCS).
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The ARINC 629 signal gateway (ASG) cards change data
format from ARINC 429 to ARINC 629, and from ARINC 629
to ARINC 429.

The cards move data between the interface cards in the
systems card files and ARINC 629 system buses. The ASG
cards also move data between the cargo smoke detection
system and ARINC 629 system buses.

Components

These are the four ASG cards in two systems card files:

— Right ASG card in the P84 right systems card file
(RSCF)

— Left ASG card in the RSCF

— Right ASG card in the P85 left systems card file
(LSCF)

— Left ASG card in the LSCF.

Interfaces

The interface cards in a systems card file connect to
both the right and left ASG cards in that card file.

Each of the cargo smoke detectors connects to the right
and left ASG cards in one of the systems card files.

The left ASG cards connect to the left systems ARINC

629 bus and the right ASG cards connect to the right
systems ARINC 629 bus.
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Purpose

The onboard local area network (OLAN) is a fiber optic
communications network. It moves digital data between
line replaceable units (LRUs). Fiber optic networks
have these qualities:

— They are faster than wire

— They weigh less than wire buses

- Electromagnetic radiation has no effect on the
data.

Physical Description

The LAN has these parts:

- A primary ring (PRI)
- A secondary ring (SEC)
— Two bypass switch units (BSUs).

The bypass switch units (BSUs) connect the primary and
secondary rings with the LRUs. Line replaceable units
(LRUs) connect to both rings of a LAN through a BSU.

Avionics LAN

The avionics LAN connects these LRUs:
— Right AIMS cabinet
- Left AIMS cabinet

- Maintenance access terminal (MAT)
- Brouter.
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The brouter gets fiber optic signals from the LRUs in
the avionics LAN. It also sends fiber optic signals to
the LRUs. The brouter controls the routing of the
signals through the LAN.

The avionics LAN connects the portable maintenance

access terminals (PMATs) to the AIMS cabinets through
the brouter.

00-00-00

- 88 -



00-00-00-058 Rev 5 05/30/96

@Eﬂf]ﬂﬂ 777 TRAINING MANUAL

gp aplr 9 b gpi | 9pf gp

O00¥ 050 Q0 00@ 000000 ©00¥ 000¥00
N

R AIMS CABINET

PRI

PRI _
(Ux)
£\
("x)

SEC

PMAT
PORTS (5)

BROUTER

AVIONICS LAN

777 GENERAL — ONBOARD LOCAL AREA NETWORK (OLAN) — GENERAL DESCRIPTION

s 00-00-00

- 89 -




00-00-00-059 Rev 1

@!afl,va
777 GENERAL — OLAN - FIBER OPTIC CABLE

General
Each cable has these items:

- Optical fiber strands

- Two filler strands

— Separator tape

— Aramid yarn strength member
- An outer jacket.

The cable is about 0.2 inches in diameter.

Optical Fiber Strands

The optical fiber strands are glass. Each optical fiber
strand is .0055 inches (140 microns) in diameter.

A primary and secondary buffer covers each fiber
strand. The primary buffer protects the glass fiber
during manufacture.

The secondary buffer adds strength and increases the
diameter of the fiber. The secondary buffers of the
five optical fiber strands are these five colors:

- Blue

- Red

- Green

- Yellow
- White.

The colors permit you to identify the individual fiber
strands at each end of the cable.
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Each optical fiber strand with its buffers is .035
inches (900 microns) in diameter.

Cables have three or five optical fiber strands. Cables
with three strands use two more filler strands. The
example shows a cable with five optical fiber strands.

Filler Strands

The black filler strands are polyester and are .035
inches in diameter.

Separator Tape

A polyester separator tape covers the group of seven
strands. The tape is low-friction polyester. It makes
the cable more flexible.

Aramid Yarn

A strength member of woven Aramid (Kevlar) yarn
protects the optical fibers from damage.

Outer Jacket
The outer jacket of the cable is purple thermoplastic.

Training Information Point

The optical fiber strands may break if the cable bend
radius is less than 1.5 inches.

00-00-00
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General

OLAN uses two types of connectors: a type—A connector
and a type-B connector.

The connectors have these parts:

- Alignment keys and grooves
- Guide pins and cavities

- Color bands

— Three start threads.

Type—-A Connector

The type—-A connector is for production breaks that are
not regularly connected and disconnected.

The type—-A connector is a multi-channel, in-line (butt-
type) connector. This connector has very low Llight loss
between optical fiber components.

The type—-A connector has three fiber optic cables or
five fiber optic cables.

Type-B Connector

The Type-B connector attaches a fiber optic cable to a
Lline replaceable unit (LRU). The type-B connector is
more frequently connected and disconnected than the
type—-A connector.

EFFECTIVITY
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The type-B connector is a multi-channel, expanded beam
(ball lens) connector. Light loss across this connector
is low but not as low as in the type—A connector.

Alignment Keys and Grooves

Each connector has alignment keys on the plug and
alignment grooves on the receptacle. These accurately
align the connector optical components.

Guide Pins and Cavities

Guide pins in the plug fit into cavities in the
receptacle when the plug and receptacle connect. The
pins of the plug touch the bottom of the cavities in
the receptacle. You can not overtighten the connector.

Color Bands

The coupling nut on the plug barrel has a yellow band.
The receptacle barrel has a red and a yellow band. When
the red band on the receptacle is at least 50 percent
covered by the coupling nut, this shows a correct
connection. With a correct connection, the optical
fibers in the plug align end-to—end with the fibers in
the receptacle.

Start Threads

Three start threads on the plug and receptacle make
sure of a straight start when they join.

00-00-00
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Type—A Connector/Fiber Optic Interface

The type-A plug and receptacle have ceramic contacts
that touch when connected. The Llight signal goes
through holes in the end of the ceramic contacts when
they are in direct physical contact with each other.

Type-B Connector/Fiber Optic Interface

The connector has miniature ball lenses behind a
protective window. Each lens is at the end of a fiber.
The ball Llenses expand and focus the Llight signal from
the fiber. The Llight goes through the protective
windows of the plug and receptacle to another ball
lens. This ball lens narrows the light and sends it
into a fiber.

Training Information Point

This training information point refers to both the
type—-A and type-B connectors.

BEFORE YOU EXAMINE THE CONNECTOR FACE OR THE
CERAMIC CONTACTS, DISCONNECT THE CABLE FROM
THE EQUIPMENT AT BOTH ENDS OR SET THE
EQUIPMENT TO OFF. THE LIGHT FROM THE OPTICAL
FIBER THAT ATTACHES TO THE AVIONICS EQUIPMENT
IS INVISIBLE AND CAN BE INTENSE ENOUGH TO
CAUSE DAMAGE TO YOUR EYES.

WARNING:

Before you install a connector, examine it to make sure
it is clean.

EFFECTIVITY
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Use only approved procedures to clean the connectors
and the fiber optic Llenses.
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General

An ARINC 629 data bus is an electronic data movement
system that connects many line replaceable units (LRUs)
in a single communication loop. Data from any ARINC 629
LRU is available to all other LRUs on the same ARINC
629 bus.

Communication on an ARINC 629 data bus is
bidirectional; data to and from the LRUs moves on the

same bus.

The ARINC 629 bus permits greater volume and speed of
data movement than other data buses now in use.

There are eleven ARINC 629 data buses in the 777
airplane.

Abbreviations and Acronym

AIMS — airplane information management systems
ARINC — Aeronautical Radio, Inc.

BPCU - bus power control unit

cbu - control display unit

CSMA — carrier-sense multiple access
I/0 - input/output

IC - integrated circuit

LRM - Lline replaceable module

LRU - Lline replaceable unit

mA - milliampere

MPP -multiple personality PROM
PPSSP - pre—-pre-sync sync pulse
EFFECTIVITY
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PROM
PSSP
ROM
RPP
RXI
RXN
SG
SIM
TG
TI
TXN
TXO0
XPP
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programmable read only memory
pre-sync sync pulse

read only memory

receive personality PROM
receive input Lline 1

receive input line 2

sync gap (ARINC 629)

serial interface module (ARINC 629)
terminal gap (ARINC 629)
transmit interval (ARINC 629)
transmit output Lline 2
transmit output Lline 1
transmit personality PROM
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General

An ARINC 629 data bus is a twisted pair of wires with
termination resistors at each end. As many as 120 LRUs
can use one ARINC 629 data bus. In 777 airplanes the

maximum number of current-mode couplers per bus is 46.

Components
The ARINC 629 data bus system has these parts:

- Data bus cable
— Current-mode couplers
- Stub cables.

The ARINC 629 system also includes these components in
the LRUs:

- Serial interface modules
- Terminal controllers.

Characteristics

The ARINC 629 data bus system has these
characteristics:

- The LRUs send data one at a time in sequence

— The LRUs receive data at the same time

— Communication on ARINC 629 1is bi-directional; LRUs
may transmit and receive data on the same bus

— One LRU may connect to more than one data bus
through separate couplers on each bus

EFFECTIVITY
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- ALl data on the bus is available to all the LRUs on
that bus.

ARINC 629 Data Bus Configuration

These are the eleven ARINC 629 data buses:

- Three flight control buses

- Four system buses

— Four airplane information management systems
(AIMS) intercabinet buses.

The flight control buses connect LRUs that have flight
control functions.

The system buses connect LRUs that have airplane system
functions. These buses work independently from the
flight control buses. The systems buses move data
between these five areas:

- Avionics

- Propulsion

- Electrical

- Electro-mechanical

— Environmental control.

Four AIMS intercabinet buses move data between the two

AIMS cabinets and the three control display units
(CDUs).
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Each LRU uses one or more current mode couplers to
connect to data buses.

A current mode coupler and its terminal (terminal
controller and serial interface module) move data to
and from the bus. Only one terminal on a bus transmits
at a time. Each terminal Llistens to the bus and waits
for a stop in data movement on the bus from other LRUs
before it transmits.

EFFECTIVITY
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There are seven bus panels in the forward section on
the left and right sides of the nose wheel well. Each
panel contains the current-mode couplers and ARINC 629
buses.

Bus Panels
These are the seven bus panels in the forward section:

- P111 - AIMS intercabinet ARINC 629 bus 1,; forward
section of left systems ARINC 629 bus

- P112 - Left flight controls ARINC 629 bus

- P211 - AIMS intercabinet ARINC 629 bus 3; forward
section of right systems ARINC 629 bus

- P212 - Right flight controls ARINC 629 bus

- P311 - AIMS intercabinet ARINC 629 bus 2; AIMS
intercabinet ARINC 629 bus 4; center 1 systems
ARINC 629 bus

- P312 - Center flight controls ARINC 629 bus

- P313 - Center 2 systems ARINC 629 bus.
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There are two bus panels in the aft section of the
airplane. Each panel contains current—-mode couplers and
ARINC 629 buses.

Bus Panels

These are the bus panels in the aft section:

- P115 has the aft section of the left systems bus
— P215 has the aft section of the right systems bus.
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General

There is a production break in the left systems ARINC
629 bus and in the right systems ARINC 629 bus. The
break divides the bus in two parts to help in removal
and installation.

Production Breaks

The production breaks are above ceiling panels in the
aft cargo compartment near the forward bulkhead.

The right systems bus production break is on the right
side of the compartment. The left systems bus
production break is on the Lleft.
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General
These are the four systems ARINC 629 buses:

- Left systems bus

- Center 1 systems bus
- Center 2 systems bus
- Right systems bus.

left Systems ARINC 629 Bus

These LRUs transmit and receive on the left systems
bus:

- Bus power control unit (BPCU)

- Generator control unit (GCU)

- Backup (BU) converter

— Left system card file (LSCF)

- Right system card file (RSCF)

- Electrical load management system (ELMS)

- Proximity switch electronics unit (PSEU)

- Fuel quantity indicating system (FQIS)

— Auxiliary power unit (APU)

— Airborne vibration monitor (AVM)

- Flap slat electronics unit (FSEU)

— Air supply control and cabin pressure controllers
(ASCPC)

— Cabin temperature controllers (CTC)

— Overhead panel ARINC 629 system (OPAS)

— Audio management unit (AMU)

- Main wheel steering control unit (MWSCU)

- Brake temperature monitor unit (BTMU)

- Tire pressure monitor unit (TPMU)
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Brake system control unit (BSCU)

Warning electronic system — left (WES-L)
Autopilot flight director computer (AFDC)
Engine data interface unit (EDIU)

Passenger address/cabin interphone (PA/CI)
controller

Control display unit (CDU)

Airplane information management system (AIMS).

One LRU also has a receive-only connection to the left
systems bus:

Warning electronic system — left (WES-L CH 2).

Center1 Systems ARINC 629 Bus

These LRUs transmit and receive on the center1 systems

bus:

Flap slat electronics unit (FSEU)

Warning electronic system (WES)

Autopilot flight director computer (AFDC)
Engine data interface unit (EDIU)

Airplane information management system (AIMS).

These LRUs also have a receive-only connection to the
center1 systems bus:

- 15 -

Flap slat electronics unit - 1 (FSEU-1)

Flap slat electronics unit - 2 (FSEU-2)

Warning electronic system - right channel 1 (WES-R
CH 1).
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Center 2 Systems ARINC 629 Bus

These LRUs transmit and receive on the center 2 systems
bus:

- Engine data interface unit (EDIU)
- Airplane information management system (AIMS).

Right Systems ARINC 629 Bus

These LRUs transmit and receive on the right systems
bus:

— Bus power control unit (BPCU)

— Generator control unit (GCU)

- Backup (BU) converter

- Left system card file (LSCF)

— Right system card file (RSCF)

- Electrical load management system (ELMS)

- Proximity switch electronics unit (PSEU)

— Fuel quantity indicating system (FQIS)

— Auxiliary power unit (APU)

— Airborne vibration monitor (AVM)

- Flap slat electronics unit (FSEU)

- Air supply control and cabin pressure controllers
(ASCPC)

— Cabin temperature controllers (CTC)

— Overhead panel ARINC 629 system (OPAS)

— Brake system control unit (BSCU)

- Warning electronic system (WES)

— Autopilot flight director computer (AFDC)

- Engine data interface unit (EDIU)

- Cabin system management unit (CSMU)

EFFECTIVITY
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- Control display unit (CDU)
- Airplane information management system (AIMS).

These LRUs also have a receive-only connection to the
right systems bus:

- Flap slat electronics unit - 2 (FSEU-2)
- Warning electronic system — RIGHT (WES-R CH 2).

23-91-00

- 16 -



23-91-00-006 Rev 5

BPCU
GCU-L
GCU-APU
GCU-R

BU CONVERTER
LSCF

RSCF

P110

P210

P310
PSEU-1
PSEU-2
FQIS

APU

AVM-L
FSEU-1
ASCPC-L
ASCPC-R
CTC-L
CTC-R
OPAS-L
OPAS-R
AMU

MWSCU
BTMU

TPMU

BSCU
WES-L CH 1
AFDC-L
EDIU-L CH B
EDIU-L CH A
PA/CI
CDU-R
Cbu-C
Cbu-L
AIMS-R
AIMS-L

EFFECTIVITY

@aaflma

LEFT

FSEU-1
FSEU-2

WES-R CH 1

CENTER 1

ke

( FSEU-1
FSEU-2
WES—R CH 2
WES-L CH 2
AFDC-C
EDIU-R
EDIU-R
EDIU-L
EDIU-L
AIMS-R

| AIMS-L

CENTER 2

CH C
CH B
CH C
CH A

SYSTEMS ARINC 629 BUSES

WB371

- 17 -

777 TRAINING MANUAL

EDIU-R
EDIU-R
EDIU-L
EDIU-L
AIMS-R
AIMS-L

CH C
CH A
CH C
CH B

FSEU-2
WES-R CH 2

ARINC 629 — SYSTEMS BUS INTERFACES

RIGHT

-

( BPCU
GCU-L
GCU-APU
GCU-R

BU CONVERTER
LSCF

RSCF

P110

P210

P310
PSEU-1
PSEU-2
FQIS

APU

AVM-R
FSEU-2
ASCPC-L
ASCPC-R
CTC-L
CTC-R
OPAS-L
OPAS-R
BSCU
WES-R CH 1
AFDC-R
EDIU-R CH B
EDIU-R CH A
CSMU
CDU-R
CbU-C
ChU-L
AIMS-R

23-91-00

 AIMS-L



23-91-00-007 Rev 4 02/23/96

BOLFING

ARINC 629 — FLIGHT CONTROLS BUS INTERFACES
THIS PAGE INTENTIONALLY LEFT BLANK

EFFECTIVITY

WB371

- 18 -

777 TRAINING MANUAL

23-91-00



23-91-00-007 Rev 4 02/23/96

BOFING
ARINC 629 — FLIGHT CONTROLS BUS INTERFACES

General
These are the three flight controls ARINC 629 buses:

- Left flight controls bus
- Center flight controls bus
- Right flight controls bus.

Left Flight Controls ARINC 629 Bus

These LRUs transmit and receive on the left flight
controls bus:

- Air data inertial reference unit (ADIRU)

- Airplane information management system (AIMS)
- Air data module total pressure (ADM TP)

- Air data module static pressure (ADM SP)

— Autopilot flight director computer C(AFDC)

— Power supply assembly (PSA)

- Primary flight computer (PFC)

— Actuator control electronics (ACE).

These LRUs also have a receive-only connection to the
left flight controls bus:

- Secondary attitude air data reference unit (SAARU)
- Control display unit (CDU)

— Autopilot flight director computer C(AFDC)

- Primary flight computer (PFC)

— Actuator control electronics (ACE).

EFFECTIVITY
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Center Flight Controls ARINC 629 Bus

These LRUs transmit and receive on the center flight
controls bus:

— Secondary attitude air data reference unit (SAARU)
- Air data module total pressure (ADM TP)

- Air data module static pressure (ADM SP)

— Autopilot flight director computer (AFDC)

— Power supply assembly (PSA)

- Primary flight computer (PFC)

— Actuator control electronics (ACE)

- Airplane information management system (AIMS).

These LRUs also have a receive-only connection to the
center flight controls bus:

- Air data inertial reference unit (ADIRU)
— Autopilot flight director computer (AFDC)
- Primary flight computer (PFC)

— Actuator control electronics (ACE).

Right Flight Controls ARINC 629 Bus

These LRUs transmit and receive on the right flight
controls bus:

- Air data inertial reference unit (ADIRU)
- Air data module total pressure (ADM TP)

- Air data module static pressure (ADM SP)
— Autopilot flight director computer (AFDC)
— Power supply assembly (PSA)

- Primary flight computer (PFC)

23-91-00
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- Actuator control electronics (ACE).

These LRUs also have a receive-only connection to the
right flight controls bus:

- Secondary attitude air data reference unit (SAARU)
- Airplane information management system (AIMS)

- Control display unit (CDU)

— Autopilot flight director computer (AFDC)

— Primary flight computer (PFC)

— Actuator control electronics (ACE).

EFFECTIVITY
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General AIMS Intercabinet Bus 3
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The AIMS intercabinet ARINC 629 buses move data between These LRUs transmit and receive on the AIMS

LRUs of the AIMS. intercabinet bus 3:
There are four AIMS ARINC 629 intercabinet buses: - AIMS left
— AIMS right.
- Airplane information management system (AIMS)
intercabinet bus 1 AIMS Intercabinet Bus 4
— AIMS intercabinet bus 2
— AIMS intercabinet bus 3 These LRUs transmit and receive on the AIMS
— AIMS fintercabinet bus 4. intercabinet bus 4:
AIMS Intercabinet Bus 1 - AIMS left
— AIMS right.

These LRUs transmit and receive on the AIMS
intercabinet bus 1:

- AIMS left
— AIMS right.

AIMS Intercabinet Bus 2

These LRUs transmit and receive on the AIMS
intercabinet bus 2:

- AIMS left

- AIMS right

- Control display unit (CDU) center
- CDU right

- CDhU Lleft.

EFFECTIVITY
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AIMS-R CDU—R AIMS-R AIMS-R

Cbu-L

AIMS INTERCABINET ARINC 629 BUSES
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s 23-91-00

- 23 -




23-91-00-009 Rev 3

BOLFING

ARINC 629 — CURRENT-MODE COUPLER
Purpose

The current-mode coupler connects the bus cable to the
stub cable.

Physical Description

These are the physical characteristics of the current-
mode coupler:

- It is a two part assembly for fast installation

— It has a cover with the electronics and the
receptacle for the stub cable

- It has a base designed for easy installation on
the panel

- It has a waterproof housing

— It has protective wire guides to install the data
bus cable.

There are different suppliers for current—-mode
couplers. They all function in the same way. They are
interchangeable.

E-Core Assembly

An E-core assembly is a part of the coupler base. E-
core assemblies are electromagnetic components that
couple the signals in the data bus cable in and out of
the coupler. The wire guides are grooves that give a
controlled routing and protection for the wires of the
data bus cable as they go through the E-core assembly.

EFFECTIVITY
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Location
ALl the current-mode couplers are on the bus panels.

Training Information Point

Couplers are interchangeable units. Covers and bases
from different suppliers are not interchangeable.

Remove power from the LRU before you replace the
coupler for that LRU.

23-91-00
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ARINC 629 - BUS CABLE AND BUS PANEL
Purpose

The bus cable moves data between LRUs. A current—-mode
coupler and a stub cable attach each LRU terminal to
the data bus cable.

Physical Description

A bus cable is a pair of twisted wires with a
termination resistor at each end. Each resistor has a
value of about 130 ohms.

The left and right systems bus cables have production
break connectors in the middle for easy replacement.
The parts of the system bus cable that are external to
the coupler panels have shielding outside.

A bus cable in the 777 may be as long as 180 feet. It
connects as many as 46 current-mode couplers.

The cable has a center conductor covered by a layer of
foam. A Teflon skin covers the foam.

Location

ALL the bus cables except the left and right systems
bus cables are fully inside the bus panels. The left
system bus connects the forward bus panel (P111) to the
aft bus panel (P115) with a production break 1in
between. The right systems bus connects the forward bus
panel (P211) to the aft bus panel (P215) with a
production break in between.

EFFECTIVITY
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Training Information Point

Be careful when you install the bus cable on a panel.
Do not cut or cause damage to the Teflon skin of the
bus cable. Damage to the Teflon skin can cause

corrosion on the conductor or failure of the system.

There is a special wire separator tool (WST8139) for

bus cable installation on the coupler. The use of
unapproved tools can cause damage to the bus.

23-91-00
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ARINC 629 - BUS CABLE AND BUS PANEL
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TERMINATION RESISTOR
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TERMINATOR CLAMP

BUS PANEL (COVER REMOVED)
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ARINC 629 - STUB CABLE
Purpose
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The stub cables are for bi-directional data movement
between the LRU and the current-mode coupler. The stub
cables also supply power from the LRUs to the current-
mode couplers.

Physical Description

A stub cable has four wires; two to transmit and the
other two to receive.

Stub cables can be as long as 57 feet for transmit/
receive couplers and 75 feet for receive-only couplers
couplers.

Location

The stub cables are in the airplane wiring bundles.

EFFECTIVITY
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ARINC 629 — CURRENT-MODE COUPLER FUNCTIONAL DESCRIPTION

General

A current-mode coupler, together with a serial
interface module (SIM) supplies the interface between
the ARINC 629 data bus cable and an ARINC 629 terminal
in the LRU. The current-mode coupler is a dual channel
device in both transmit and receive operations. It has
two transmit drivers and two receivers. The SIM makes
the transmit and receive channel selection.

Normal Transmit Mode Operation

The current mode coupler transmit drivers put signals
on the data bus. The current mode coupler receives the
voltage signals from the SIM over the transmit stub of
the stub cable. The current mode coupler puts the
signals onto the data bus. Thus it changes voltage

signals from the SIM to the current signals on the bus.

Normal Receive Mode Operation

The current mode coupler receives current mode signals
from the bus. It changes them to voltage signals which
go to the SIM over the receive stub of the stub cable.

Transmit Inhibit Mode Operation

The SIM monitors the quality of the transmit signal
from the LRU. If the signal is unsatisfactory, the SIM
stops transmit operation. The LRU continues to receive
data during the transmit inhibit mode of operation.

EFFECTIVITY
WB371

Power

The coupler rectifier receives power from the SIM
through the transmit and receive interfaces.

Control
The SIM selects the active transmit driver and receiver
for transmit and receive operations. The channel

control logic selects the switch position in the
coupler for the correct transmit driver and receiver.

23-91-00
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INTERFACE
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ARINC 629 — LRU FUNCTIONAL DESCRIPTION

General

An ARINC 629 LRU contains a serial interface module
(SIM) and a terminal controller. These move data
between the LRU and the current-mode coupler. Each LRU
has a personality that identifies its purpose and
operation. The personality data is in two parts:

— Transmit personality PROM (XPP)
— Receive personality PROM (RPP).

The terminal controller uses the personality proms to
control the flow of data between the LRU and the data
bus.

SIM Functions

The SIM together with the current-mode coupler supplies
the interface between the ARINC 629 data bus cable and
the terminal controller in an LRU.

In transmit mode, the SIM changes transmit signals from
the terminal controller into analog voltage signals. It
moves these to the current-mode coupler over the
transmit stub of the stub cable.

In receive mode, the SIM receives the voltage signals
from the current-mode coupler after the current-mode
coupler changes the current-mode signals to voltage
signals. The SIM changes the received voltage signals
into transition signals and moves them to the terminal
controller.

EFFECTIVITY
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The SIM monitors the quality of its own transmit signal
and tells the terminal controller about any problem.

It does a check of the signal put on the data bus by the
current-mode coupler. The SIM tells the terminal
controller if the signal is not satisfactory.

The SIM also monitors the quality of signals received
from other LRUs.

Terminal Controller Functions

The ARINC 629 terminal controller moves data to and
from the LRU subsystem memory through the subsystem
interface. The LRU transmit personality PROM (XPP) and
receive personality PROM (RPP) control the flow of
data.

The terminal controller gets its protocol access values
from the XPP or the RPP.

Bus Protocol

The ARINC 629 uses a procedure to control access to the
data bus. This procedure is the bus protocol.

Each LRU has a time period in which it may transmit.
After an LRU transmits, the control function measures
the time and makes sure that it does not transmit again

until all the other LRUs on the bus have an option to
transmit.

23-91-00
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ARINC 629 — LRU FUNCTIONAL DESCRIPTION
Transmitter Operation

In an ARINC 629 LRU, the terminal controller controls
the schedule of messages on the data bus based on
personality data stored in the transmit personality
PROM (XPP).

The transmitter uses the XPP to put these details in
each message on the data bus:

— Labels in the message
— Number of words in each word string in the
message.

The transmitter gets transmit data from the subsystem
memory. The protocol logic of the terminal controller
monitors the operations and permits the transmitter to
transmit. The transmitter sends one complete message
each time it transmits.

Receiver Operation

In an LRU, the SIM receiver circuit gets the messages
from the data bus through the coupler. It uses the
received data based on personality data in the receive
personality PROM (RPP).

The receive circuit monitors all signals on the data
bus.

When it finds a message label on the bus, it knows if

the message is good or is not based on the message

EFFECTIVITY
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structure. If it is good, the receiver uses the
message.

Fault Monitor and Control Function

The fault monitor in the ARINC 629 system prevents
faults that cause the bus to fail or that degrade the
data on the bus. An ARINC 629 LRU monitors all signals
on the bus including its own.

ARINC 629 messages contain data words. ALl received
words must pass a receive data test which examines the
word structure.

The SIM monitors the received word strings to make sure
they are correct.

When a terminal transmits a message on the bus, the
terminal receiver reads the message and the monitor
circuit makes sure it is correct.

When in the monitor mode, the receiver uses the RPP
based on the transmitted label in the same way as in
the receive mode.

The receiver goes into the monitor mode when any of the
following occurs:

— The transmitter gives a signal to the coupler when
it starts to transmit

— The receiver finds a label that the terminal has
authority to transmit.

23-91-00
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ARINC 629 — LRU FUNCTIONAL DESCRIPTION

The transmitter stops operation if there are repeated
transmit signal errors. You must reset power to the LRU
to continue transmit operation.

If the monitor function does not operate, the
transmitter will stop. This occurs if the LRU transmits
but the monitor does not receive data.

EFFECTIVITY
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ARINC 629 — MESSAGE STRUCTURE FUNCTIONAL DESCRIPTION

General

Data in the ARINC 629 system moves through the data bus
cable and other components as messages. Between each
message is a terminal gap. A message is a group of
word-strings. Each word string has a label word
followed by data words. Each message has a special
structure. The structure allows the LRUs to select and
read the message.

Message Structure

A message has up to 31 word strings. There is a 4-bit
time gap between each word string.

A word string begins with a label word. A word string
has up to 256 data words. There is no gap between words
in a word-string.

The minimum length message has 1 label and no data
words. The maximum length message has 31 labels with
256 data words following each label, and 30 time gaps
of 4 bits each.

Label Word Structure

A label word is a 20-bit word. It has:
- A 12-bit label field

- A 4-bit label extension field

- A single parity bit

- A 3-bit time hi Llo sync pulse.

EFFECTIVITY
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A pulse of one half-bit time, called the pre-sync sync
pulse (PSSP), comes before the first label word of a
message. An approximately one half-bit time pre-pre-
sync sync pulse (PPSSP) comes before the PSSP.

The PPSSP and the PSSP occur prior to the 3-bit time hi
lo sync pulse

Data Word Structure

A data word is also a 20-bit word. It has:

- A 16 bit data field

- A single parity bit
- A 3-bit time lo hi sync pulse.

23-91-00
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ARINC 629 — TIMING FUNCTIONAL DESCRIPTION

General
Because of the quantity of data that may be on the bus,

ARINC 629 uses a time procedure to prevent accidental
signal mixture. ARINC 629 uses three timers:

— Transmit interval (TI) timer
- Synchronization gap (SG) timer
- Terminal gap (TG) timer.

The timers are part of the LRU personality. Each LRU
uses all three timers to isolate data messages.

Transmit Interval (TI)

The TI for any LRU begins the moment the terminal
starts to transmit. After the terminal transmits a
message, it must wait the length of time equal to TI
before it transmits again.

ALl LRUs on a bus have the same TI.

Synchronization Gap (SG)

After the TI, the SG is the longest timer. The SG
begins when there is no signal on the bus. The SG is
the same for all LRUs. It has a value larger than the
value of the longest terminal gap used on a given bus.

If a signal comes on the bus before the SG completes,
the SG stops. When the SG completes, it stays reset
until the LRU transmits again.

EFFECTIVITY
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Terminal Gap (TG)

Each LRU on the bus has a special TG.

The TG begins after the SG is complete and no signal is
on the bus.

If there is a signal on the bus before the TG
completes, the TG stops. It starts again when there is
no signal on the bus.

The TG and SG cannot overlap in time. They must occur
in sequence.

23-91-00

- 38 -



23-91-00-015 Rev 1

@aaflma

LRU A
TRANSMITS

777 TRAINING MANUAL

LRU A
TRANSMITS
AGAIN LRU B
LRU B
TRANSMITS
TRANSMITS AGAIN

|
L LT

L LT

l

~

LRU A TIMERS <

LRU B TIMERS o

LRU C TIMERS o

EFFECTIVITY

‘—— SG(A)——‘ ‘——TG(A)

TICA) — =

“_SG(B)_" — ~—T6(B)
TI(B)
“—SG(C)_’ —|  |—T6O
- TICO)
— ~—— TG(B) AND TG(C) COUNTED

DURING THIS INTERVAL BUT
WILL RESET WHEN LRU A TRANSMITS

ARINC 629 — TIMING FUNCTIONAL DESCRIPTION

WB371

- 39 -

23-91-00



23-91-00-016 Rev 1

BOLFING

ARINC 629 — PERIODIC MODE TIMING FUNCTIONAL DESCRIPTION
THIS PAGE INTENTIONALLY LEFT BLANK

EFFECTIVITY
WB371

- 40 -

777 TRAINING MANUAL

23-91-00



23-91-00-016 Rev 1

BOLCING

777 TRAINING MANUAL

ARINC 629 — PERIODIC MODE TIMING FUNCTIONAL DESCRIPTION

General

The ARINC 629 uses these three timers:

- Transmit interval (TI)
- Synchronization gap (SG)
- Terminal gap (TG).

The three timers operate in these two ways:

- Periodic mode
- Aperiodic mode.

The periodic mode makes sure that an LRU transmits at a
regular time sequence, in their power—up order.

If an LRU message length increases because of a non-
normal condition, the system changes to aperiodic
operation. In aperiodic operation, the LRU transmits in
a different time sequence. In the aperiodic mode, the
LRUs transmit in order of shortest TG to longest TG.

Periodic Mode
The periodic mode is the normal mode of operation.

In the periodic mode, an LRU transmits one time every
TI.

The examples show the timing diagram for three LRUs in
the periodic mode.

EFFECTIVITY
WB371

At event 1, all three timers (TI, SG & TG) for LRU 1 are
complete and LRU 1 starts to transmit a message (M).
LRUs 2 and 3 stop their TGs when LRU 1 starts to
transmit.

At event 2, LRU 1 no longer transmits, and LRU 2 and 3
start their TG timers.

At event 3, the TG timer for LRU 3 is complete, however
TI still continues. LRU 3 does not transmit. The TG
timer for LRU 2 continues.

At event 4, the TG timer for LRU 2 is complete. ALl
three timers for LRU 2 (TI, SG and TG) are complete and
the LRU starts to transmit a message, while LRU 3 waits
for its TI to complete. LRU 3 stops its TG when LRU 2
starts to transmit.

At event 5, LRU 2 stops transmission and LRU 2 starts
its TG timer.

At event 6, the TG timer for LRU 3 completes. For LRU
3, all three timers (TI, SG and TG) are complete and it
starts to transmit a message.

At event 7, LRU 3 no longer transmits, and all three
LRUs start their SG timers.

At event 8, all three SG timers are complete and the TG
timers start.

At event 9, the TG for LRU 1 completes, TI continues,
so it does not transmit.

23-91-00
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ARINC 629 — PERIODIC MODE TIMING FUNCTIONAL DESCRIPTION

At event 10, TG for LRU 3 is complete, the TI
continues, so the LRU does not transmit.

At event 11, the TG for LRU 2 completes, the TI
continues, so the LRU does not transmit.

Back at event 1 when all three timers (TI, SG and TG)
for LRU 1 are complete and it starts to transmit a
message. LRU 2 and 3 stop their TGs when LRU 1 starts
to transmit.

Aperiodic Mode

Aperiodic data is a direct result of a discrete event.
It is data that is asynchronous and updated at a non-
uniform rate. For example, aperiodic data can be a
position report in landing gear systems.

Aperiodic data transfers data on events important to
airplane operation. This data is in two classes:

- Data to control tasks such as landing gear sensors
and flight deck switches
— Data for status information.

Aperiodic data also transmits large blocks of data for
these functions:

— Data base loads
— Operational software
- BITE information.

EFFECTIVITY
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Tests

You use the maintenance access terminal (MAT) to do the
ARINC 629 coupler replacement test.

This test does not do a check of the AIMS intercabinet
buses.

The central maintenance computing function (CMCF) does
not have a specified ARINC 629 system test to check the
entire system.

ARINC 629 Coupler Replacement Test

For this operational test, you do a check of the
configuration of a system that connects to each of the
buses. The data you see on the MAT tells you if the bus
is operational.

Training Information Point

Use the ARINC 629 system test procedure if you can not
do the operational test. This test does not use the
MAT. You use an ARINC 629 data bus analyzer.

Use the standard wiring practices manual when you
replace ARINC 629 stub or system cables.
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Interface
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BOFING
OVERHEAD PANEL ARINC 629 SYSTEM — INTRODUCTION

General PDCU - panel data concentrator unit

777 TRAINING MANUAL

The overhead panel ARINC 629 system (OPAS) sends flight
deck switch position data to the ARINC 629 systems
buses. It also gets data from the ARINC 629 systems
buses to turn on and off some flight deck panel Llights.

The OPAS helps decrease the weight of the airplane. It
uses less wires than direct connections between these
units:

- Switches

- Lights

- Line replaceable units (LRUs)

— Line replaceable modules (LRMs).

Abbreviations and Acronyms

ARINC - Aeronautical Radio, Inc.

CMCS - central maintenance computer system

EICAS - engine indication and crew alerting
system

LED - Llight emitting diode

LRM - Lline replaceable module

LRU - Lline replaceable unit

MAT - maintenance access terminal

MD&T - master dim and test

OPAS — overhead panel ARINC 629 system

OPBC - overhead panel bus controller

OPCF — overhead panel card file

OPIC - overhead panel interface card
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OPAS - GENERAL DESCRIPTION

General

The OPAS moves flight deck switch and Llight data
through the overhead panel card files (OPCFs) and panel
data concentrator units (PDCUs).

The overhead panel bus controllers (OPBCs) are the
interface units for the ARINC 629 buses.

Components

The OPAS has these six components:

- Left and right OPCFs
- Left and right PDCUs
- Left and right OPBCs.

Operation

These are the functions of OPAS:

- It sends flight deck switch position data to the
systems ARINC 629 buses

- It gets data from the systems ARINC 629 buses to
turn some flight deck panel Llights on and off

- It reports system faults to the central
maintenance computer system (CMCS)

— It reports OPAS failures to the flight crew by an
EICAS status message.

EFFECTIVITY
WB371

777 TRAINING MANUAL

23-93-00



23-93-00-002 Rev O

SWITCHES AND

LIGHTS ON
PANELS:

e P5

o P61

SWITCHES AND |
LIGHTS ON
PANELS:

P1
P3
P7
P8
P9
P10
P55

EFFECTIVITY

WB371

777 TRAINING MANUAL

@aaflma

LEFT SYSTEMS
ARINC 629 BUS

RIGHT SYSTEMS

OPBC (2) ARINC 629 BUS

7

PDCU (2)

OPAS - GENERAL DESCRIPTION

23-93-00



23-93-00-003 Rev O

@!afl,va
OPAS — COMPONENT LOCATIONS

General
These are the OPAS components in the flight deck:

- Left and right overhead panel card files (OPCFs)

- Left and right panel data concentrator units
(PDCUs)

- Left and right overhead panel bus controllers
(OPBCs).

Each OPCF has right and left overhead panel interface
cards (OPICs).

Overhead Panel Card Files

The OPCFs are in the P61 overhead maintenance panel.
The left OPCF is in the left side of the panel. The
right OPCF is in the right side of the panel.

Panel Data Concentrator Units

The PDCUs are near the floor in the forward part of the
flight deck. The left PDCU is on the left side, forward
of the captain's seat. The right PDCU 1is on the right
side, forward the first officer's seat.

Overhead Panel Bus Controllers

The Lleft OPBC is in the back of the storage area
adjacent to the captain's seat. The right OPBC is 1in
the storage area adjacent to the maintenance access
terminal (MAT).
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OPAS - OVERHEAD PANEL CARD FILES INTERFACES

General

There are two overhead panel card files (OPCFs). Each
OPCF has two interchangeable overhead panel interface
cards (OPICs); A1 and A2.

The OPICs send data to the right and left overhead
panel bus controllers (OPBCs) on RS 485 buses. Each RS
485 bus has a twisted shielded pair of wires. Data is
moved at 10 mega-bits per second on the RS 485 bus. The
OPBCs connect to the left and right systems ARINC 629
buses.

Power Interfaces

The OPAS 2 circuit breaker connects 28v dc to the OPIC
A2 1in each OPCF and to the right OPBC.

The OPAS 1 circuit breaker connects 28v dc to the OPIC
A1 in each OPCF and to the Lleft OPBC.

Right and Left OPCFs

Many switches and Llights on the P5 and P61 panels
connect to the OPICs in the right and left OPCFs. The
OPIC A2s in both card files connect to the right OPBC.
Both OPIC A1s connect to the left OPBC.

EFFECTIVITY
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OPAS — PANEL DATA CONCENTRATOR UNITS INTERFACES

General

777 TRAINING MANUAL

Switches and lights in the flight deck connect to right
and left panel data concentrator units (PDCUs).

The PDCUs connect to the right and left overhead panel
bus controllers (OPBCs). The OPBCs connect to the left
and right systems ARINC 629 buses.

Power Interfaces

The OPAS 3 circuit breaker connects 28v dc to the right
PDCU.

The OPAS 1 circuit breaker connects 28v dc to the left
PDCU.

Right and Left PDCUs

Many switches and Llights on these flight deck panels
connect to the PDCUs:

- P1 left forward panel

- P3 right forward panel

- P7 glareshield panel

- P8 aft aisle stand panel

- P9 forward aisle stand panel
- P10 control stand

— P55 glareshield center panel.

The right and left PDCUs connect to both right and left
OPBCs.

s 23-93-00
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OPAS - OVERHEAD PANEL CARD FILES
Purpose

The overhead panel card files (OPCFs) send switch
position data from the P5 and P61 panels to the
overhead panel bus controllers (OPBCs). They also get
data from the OPBCs to control some Llights in the P5
and P61 panels.

Physical Description

Each OPCF has these parts:

— A chassis

- A connector board

A backplane board

— Two overhead panel interface cards (OPICs).

An OPCF with both OPICs weighs 9 pounds. Its dimensions
are:

— Length = 13 fdnches
- Width - 6 inches
— Height - 4.5 inches.

Training Information Point

The OPCFs are interchangeable. The OPICs in each OPCF
are also interchangeable.
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OPAS - OVERHEAD PANEL CARD FILES FUNCTIONAL DESCRIPTION

General

Each overhead panel card file (OPCF) has two overhead
panel interface cards (OPICs); A1 and A2. The positions
of many switches in the P5 and P61 panels go to the

OPICs. The OPICs send the switch position data to the

overhead panel bus controllers (OPBCs) on a serial bus.

The OPICs also get data from the OPBCs to turn on and
off indicator Llights on the P5 and P61 panels.

OPCF Description

Each OPCF has two OPICs. An OPCF contains connections
to the OPICs for these signals:

— Switch inputs

— Light outputs

- Serial data inputs and outputs
— Channel identifications.

OPIC Description

Each OPIC has these circuits:

- A multiplexer for as many as 160 inputs

— A demultiplexer for as many as 36 Llight outputs

- A microprocessor

- A fault monitor

- One serial port communication bus

— A channel identification interface for program
pins.

EFFECTIVITY
WB371

OPIC Operation

The multiplexer receives inputs from the panel
switches. It selects a signal from one switch at a time
and sends it to the microprocessor.

The microprocessor sends the switch position data to
the serial port. The microprocessor also receives data
from the serial port to control lights. It sends this
data to the demultiplexer.

The demultiplexer controls the output to the Llights.
The fault monitor circuit identifies OPAS faults to the
microprocessor. The microprocessor sends the fault data
to the OPBC. The OPBC then sends this data to the

central maintenance computer system (CMCS).

The serial port permits the OPIC to send and get switch
and light data from the OPBC.

The program pins connect to the channel identification
circuit to tell the OPIC its location and functions.

23-93-00
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OPAS — PANEL DATA CONCENTRATOR UNIT
Purpose

The panel data concentrator units (PDCUs) send switch
position data from some flight deck panels to the
overhead panel bus controllers (OPBCs). They also get
data from the OPBCs to turn on and off some panel
lights.

Physical Description

A PDCU weighs 3.5 pounds. Its dimensions are:
- Length - 14 dinches
- Width - 8 inches
- Height - 3.5 finches.

Training Information Point

The PDCUs are interchangeable.
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OPAS — PANEL DATA CONCENTRATOR UNIT INSTALLATION
General

The left panel data concentrator unit (PDCU) is in the
flight deck, near the floor between the captain's
rudder pedals. The right PDCU is in the same location
between the first officer's rudder pedals.

EFFECTIVITY
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CAPTAIN'S RUDDER PEDAL AREA LEFT PDCU

OPAS — PANEL DATA CONCENTRATOR UNIT INSTALLATION
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OPAS - PANEL DATA CONCENTRATOR UNITS FUNCTIONAL

General

The panel data concentrator units (PDCUs) send serial
switch position data to the overhead panel bus
controllers (OPBCs). The PDCUs also get data from the
OPBCs to turn on and off some panel Llights.

PDCUs Functions
Each PDCU has these circuits:

- A multiplexer for 80 inputs
- A demultiplexer for 18 light outputs
- Two serial ports.

PDCUs Operation

Each PDCU gets inputs from switches on these panels:

- P1 left forward panel

- P3 right forward panel

- P7 glareshield panel

- P8 aft aisle stand panel

- P9 forward aisle stand panel
- P10 control stand

— P55 glareshield center panel.

The multiplexer receives inputs from the panel
switches. It selects a signal from one switch at a time
and sends it to the microprocessor.

The microprocessor sends the condition of the switch to
the serial ports. The microprocessor receives data from

EFFECTIVITY
WB371

777 TRAINING MANUAL
DESCRIPTION

the serial ports to control Llights. It also sends data
to the demultiplexer.

The demultiplexer controls the output to the Llights.
The fault monitor circuit identifies OPAS faults to the
microprocessor. The microprocessor sends the fault data

to the central maintenance computer system (CMCS).

The serial ports permit the PDCUs to send and get
switch and light data from the OBPCs.

23-93-00
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OPAS — OVERHEAD PANEL BUS CONTROLLERS
Purpose

Two overhead panel bus controllers (OPBCs) are the OPAS
interface with the ARINC 629 system buses.

Physical Description

An OPBC weighs 6.6 pounds. The dimensions are:
- Length = 10 dinches
- Width - 7.6 inches
— Height - 4.9 inches.

Training Information Point

The left and right OPBCs are interchangeable.
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OPAS - OVERHEAD PANEL BUS CONTROLLER INSTALLATION
Left OPBC

The Left overhead panel bus controller (OPBC) is behind
a panel at the back of the captain's storage cabinet.

Right OPBC

The right OPBC is under a panel in the storage cabinet
adjacent to the MAT.
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OPAS - OVERHEAD PANEL BUS CONTROLLER FUNCTIONAL DESCRIPTION

General

There are two overhead panel bus controllers (OPBCs),
one on each side of the flight deck. Each OPBC has
these components:

— Four serial interface controllers

- Microprocessor

- Fault monitor

- Two ARINC 629 terminal controllers

— A channel identification interface for program
pins.

Overhead Panel Bus Controller Functions

Each OPBC has these functions:

- It transmits flight deck switch position data to
the ARINC 629 system buses

- It receives data for flight deck Llights and LEDs
from the ARINC 629 system buses

— It does a fault check of data.

Serial Interface Controllers

The microprocessor uses the serial interface
controllers to send and get data through the overhead
panel interface cards (OPICs) and panel data
concentrator units (PDCUs).

EFFECTIVITY
WB371

Fault Monitor

The fault monitor circuit identifies OPAS faults to the
microprocessor. The microprocessor sends the fault data
to the central maintenance computer system (CMCS).

Microprocessor

The microprocessor sends data to and receives data from
the ARINC 629 system buses, PDCUs, and OPICs.

It isolates and controls data inputs and outputs to
prevent signal mixture.

ARINC 629 Terminal Controllers

The ARINC 629 terminal controllers are the interfaces
between the OPBCs and the ARINC 629 system buses.

The ARINC 629 terminal controllers monitor the data
they transmit. If they find faults in the data, they
stop operation.

Channel Identification

The program pins connect to the channel identification
circuit to tell the OPBC its location and functions.

23-93-00
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OPAS - TEST

General
These are the system tests for the OPAS:

— Left overhead panel ARINC 629 system
— Right overhead panel ARINC 629 system

OPAS System Test

Each system test makes sure the operation of that
channel is fully functional.

Do both system tests to completely make sure the
operation of the OPAS is correct.
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OPAS — OVERALL FUNCTIONAL DESCRIPTION
Functional Description
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BOLCING

ONBOARD LOCAL AREA NETWORK — INTRODUCTION
Purpose

The onboard local area network (OLAN) is a fiber optic
communications network. It moves digital data between
line replaceable units (LRUs). Fiber optic networks
have these qualities:

— They carry more data than wire buses

- They weigh less than wire buses

- Electromagnetic radiation has no effect on the
data.

Abbreviations and Acronyms

AIMS — airplane information management system
BSU - bypass switch unit

LAN - local area network

LRU - Lline replaceable unit

MAT - maintenance access terminal

OLAN - onboard local area network

PMAT - portable maintenance access terminal
pri - primary

rcvr - receiver

sec - secondary

xmtr - transmitter

ZMU — zone management unit
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ONBOARD LOCAL AREA NETWORK - GENERAL DESCRIPTION

General

The OLAN has the avionics local area network (LAN). The
LAN has these parts:

- A primary ring (PRI)
- A secondary ring (SEC)
— Two bypass switch units (BSUs).

Line replaceable units (LRUs) connect to both rings of
a LAN through a BSU.

Avionics LAN
The avionics LAN connects these LRUs:

— Right AIMS cabinet

- Left AIMS cabinet

— Maintenance access terminal (MAT)
- Brouter.

These interfaces permit these functions:

- Data load
— Tests
- Fault isolation.

The avionics LAN connects the portable maintenance
access terminals (PMATs) to the AIMS cabinets through
the brouter.
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ONBOARD LOCAL AREA NETWORK — COMPONENT LOCATION 1

General

The brouter and bypass switch unit (BSU) 1 are in the
main equipment center on the left side.

BSU 2 is in the main equipment center on the right
side.
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ONBOARD LOCAL AREA NETWORK - POWER INTERFACE

General

Power for the brouter comes through the P110 left power
management panel.
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ONBOARD LOCAL AREA NETWORK — AVIONICS LAN - INTERFACES

General
The avionics LAN connects these LRUs:

— Left AIMS cabinet

— Right AIMS cabinet

- Brouter

— Maintenance access terminal (MAT).

Line Replaceable Unit

Each LRU has two optical receivers and two optical
transmitters. The LRUs change electronic data to
optical data and transmit it on the primary and
secondary rings. They also receive optical data from
each ring and change it to electronic data.

Each LRU controls the position of two optical switches
in a bypass switch unit (BSU). Electrical return and
high signals supply this control.

Bypass Switch Unit

BSUs are the interfaces between the rings of the
avionics LAN and the LRUs. Each BSU switch connects a
ring to an LRU or bypasses the LRU. Each LRU controls
primary and secondary BSU switches at the same time.
The example shows the primary ring. The secondary ring
operates in the same way.

s 23-94-00
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ONBOARD LOCAL AREA NETWORK — BROUTER

General

The brouter is a local area network (LAN) communication
device. It is also a router of data between the
avionics LAN components.

The brouter changes data between these formats:

- Fiber optic data
- 10 Base T data.

The brouter sends data to and gets data from the
portable maintenance access terminals (PMATs).

Physical Description
The brouter has these physical dimensions:
- Height - 5.5 idinches

- Length = 11.6 inches
- Width - 6.2 inches.
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ONBOARD LOCAL AREA NETWORK — BYPASS SWITCH UNIT

General

The bypass switch unit (BSU) connects the fiber optic
rings to the LRUs. The BSUs receive control signals
from the connected LRUs.

Each BSU has one switch for each LRU. Each switch
connects an LRU to both fiber optic rings.

Physical Dimensions
The BSU has these properties:
- Length - 6.0 inches

- Width - 11.5 idinches
- Height - 5.5 fdinches.
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ONBOARD LOCAL AREA NETWORK - FIBER OPTIC CABLE
Fiber Optic Cable Description

Each cable has these items:

- Five optical fibers

- Two filler strands

— Separator tape

— Aramid yarn strength member
- An outer jacket.

The cable is about 0.2 inches in diameter.

Optical Fiber

The optical fiber strands are glass. Each optical fiber
strand is .0055 inches (140 microns) in diameter.

A primary and secondary buffer covers each fiber
strand. The primary buffer protects the glass fiber
during manufacture.

The secondary buffer adds strength and increases the
diameter of the fiber. The secondary buffers of the
five optical fiber strands are these five colors:

- Blue

- Red

- Green

- Yellow
- White.

The colors permit you to identify the individual fiber
strands at each end of the cable.

EFFECTIVITY
WB371
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Each optical fiber strand with its buffers is .035
inches (900 microns) in diameter.

Cables have three or five optical fibers. Cables with
three fibers use two more filler strands. The example
shows a cable with five optical fiber strands.

Filler Strands

The black filler strands are polyester and are .035
inches in diameter.

Separator Tape

A polyester separator tape covers the group of seven
strands. The tape is low-friction polyester. It makes
the cable more flexible.

Aramid Yarn

A strength member of woven Aramid (Kevlar) yarn
protects the optical fibers from damage.

Outer Jacket
The outer jacket of the cable is purple thermoplastic.

Training Information Point

The optical fiber strands may break if the cable bend
radius is less than 1.5 inches.

23-94-00
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ONBOARD LOCAL AREA NETWORK — CONNECTORS

General

OLAN uses two types of connectors, a type—-A connector
and a type-B connector.

The connectors have these parts:

- Alignment keys and grooves
- Guide pins and cavities

- Color bands

— Three start threads.

Alignment Keys and Grooves

Each connector has alignment keys on the plug and
alignment grooves on the receptacle. These accurately
align the connector optical components.

Guide Pins and Cavities

Guide pins in the plug fit into cavities in the
receptacle when the plug and receptacle connect. The
pins of the plug touch the bottom of the cavities in
the receptacle. You can not over tighten the connector.

Color Bands

The coupling nut on the plug barrel has a yellow band.
The receptacle barrel has a red and a yellow band. When
the red band on the receptacle is at least 50 percent
covered by the coupling nut, this shows a correct
connection. With a correct connection, the optical

EFFECTIVITY
WB371
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fibers in the plug align end-to—end with the fibers in
the receptacle.

Start Threads

Three start threads on the plug and receptacle make
sure of a straight start when they join. The recessed
receptacle components prevent damage from the plug if
it strikes the receptacle at an angle.

The plug and receptacle seal to prevent moisture or
dust in the connector.

Type—-A Connector

The type—A connector is for production breaks that are
not regularly connected and disconnected.

The type—A connector is a multi-channel, in-line (butt-
type) connector. This connector has very low light loss
between optical fiber components.

The type—-A connector has three fiber optic cables or
five fiber optic cables.

Type—-A Connector/Fiber Optic Interface

The plug and receptacle have ceramic contacts that
touch when connected. The Llight signal goes through
holes in the end of the ceramic contacts when they are
in direct physical contact with each other.

23-94-00
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ONBOARD LOCAL AREA NETWORK — CONNECTORS

Type—-B Connector

The type-B connector attaches a fiber optic cable to a
line replaceable unit (LRU). The type-B connector is
more frequently connected and disconnected than the
type—A connector.

The type-B connector is a multi-channel, expanded beam
(ball lens) connector. Light loss across this connector
is low but not as low as in the type-A connector.

Type-B Connector/Fiber Optic Interface

The connector has miniature ball lenses behind a
protective window. Each lens is at the end of a fiber.
The ball Llenses expand and focus the Llight signal from
the fiber. The Llight goes through the protective
windows of the plug and receptacle to another ball
lens. This ball lens narrows the light and sends it
into a fiber.

Training Information Point

This training information point refers to both the
type—-A and type-B connectors.

WARNING: BEFORE YOU EXAMINE THE CONNECTOR FACE OR THE
CERAMIC CONTACTS, DISCONNECT THE CABLE FROM
THE EQUIPMENT AT BOTH ENDS OR SET THE
EQUIPMENT TO OFF. THE LIGHT FROM THE OPTICAL
FIBER THAT ATTACHES TO THE AVIONICS EQUIPMENT
IS INVISIBLE AND CAN BE INTENSE ENOUGH TO
CAUSE DAMAGE TO YOUR EYES.

EFFECTIVITY
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Before you install a connector, examine it to make sure
it is clean.

Use only approved procedures to clean the connectors
and the fiber optic Llenses.

Do not disconnect the connectors unless absolutely
necessary.
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ONBOARD LOCAL AREA NETWORK — BROUTER - FUNCTIONAL DESCRIPTION

General

The brouter gets fiber optic signals from the LRUs in
the avionics local area network (LAN). It also sends
fiber optic signals to these LRUs. The brouter controls
the routing of the signals through the avionics LAN.

Brouter Circuits
The brouter has these circuits:

- Bypass switch controller

- Fiber optic interface

- Router processor

- Ethernet control unit

- 10 Base T processors 1 and 2
- 10 Base T interfaces.

Bypass Switch Controller

The bypass switch controller uses bypass switch unit
(BSU) control signals to control the BSU internal
switches. The router processor sends control signals to
the bypass switch controller.

The BSU control signals are:

- PRI HI
— PRI RTN
- SEC HI
— SEC RTN

EFFECTIVITY
WB371

A logic high on PRI HI or SEC HI connects the BSU to the
fiber optic ring. A logic low on PRI HI or SEC HI
disconnects the BSU from the fiber optic ring. The PRI
RTN and SEC RTN control signals are grounds to the BSU
switch relays.

Fiber Optic Interface

The fiber optic interface changes BSU fiber optic
signals to electronic signals and electronic signals to
BSU fiber optic signals. The router processor controls
the fiber optic interface.

Router Processor

The router processor uses internal brouter buses to
control all operations of the brouter.

Ethernet Control Unit

The Ethernet control unit controls the 10 base T
processors 1 and 2.

The Ethernet control unit sends signals between these
circuits:

- Router processor
- 10 Base T processors 1 and 2.

10 Base T Processors 1 and 2

The 10 base T processors control the 10 base T
interfaces. They also sends and receive data from the

23-94-00
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ONBOARD LOCAL AREA NETWORK — BROUTER — FUNCTIONAL DESCRIPTION

Ethernet control unit. The processors connect the
portable maintenance access terminal (PMAT) ports to
the Ethernet control unit.

777 TRAINING MANUAL

10 Base T Interfaces

The brouter has a 10 base T interface with the PMAT
ports to send and get MAT data. The 10 base T
interfaces connect with the 10 base T processors 1 and
2.

Air/Ground Discrete

The ground mode relay in the P110 left power management
panel sends an air/ground discrete to the brouter. In
the air, an open signal from this relay goes to the
brouter. This inhibits data loads and manually
initiated tests of LRUs.

s 23-94-00
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ONBOARD LOCAL AREA NETWORK - BYPASS SWITCH UNIT — FUNCTIONAL DESCRIPTION

General

The bypass switch units (BSUs) connect the primary and
secondary rings with the LRUs. None of the components
inside the BSU are Lline replaceable.

Switch Control

Each LRU controls one switch in a BSU. The switch
connects the LRU to the primary and secondary rings.
The logic high and return for each switch comes from
the LRU.

Each BSU switch contains two mirrors and two solenoids.
A logic high signal from an LRU causes both solenoids
to energize. This moves the mirrors to the ring-connect
position. The mirrors move to the bypass position when
the LRU de—energizes the solenoids.

Ring—-connect Position

In the ring-connect position, each mirror sends the
light from its ring into the LRU. The LRU re-transmits
the Llight back to the BSU. The mirrors send the Llight
to the next switch or to the next BSU.

Bypass Position

In the bypass position, the mirrors reflect Llight from
the LRU back to the LRU. Light from the rings passes
through the switch and goes to the next switch or to
the next BSU.

EFFECTIVITY
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LRU Pre—-connect Test

Before an LRU transmits data to the rings, it runs a
pre—-connect test. The LRU commands the BSU switch to
the bypass position and transmits test data. The BSU
returns the data. If the returned data is good, the LRU
commands the BSU switch to the ring-connect position.
ALl LRUs do this pre-connect test before they transmit
on a ring.
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ONBOARD LOCAL AREA NETWORK — SCHEMATIC

Schematic

This schematic is for reference purposes.
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SYSTEMS CARD FILES — INTRODUCTION
Purpose

The systems card files hold the ARINC 429 bus interface

cards for essential systems.

They also hold the ARINC signal gateway (ASG) cards.
The ASG cards change data formats between ARINC 429 and

ARINC 629. They supply the interface between the
interface cards and the systems ARINC 629 buses.

Abbreviations and Acronyms

ACIPS - airfoil and cowl ice protection system
APU - auxiliary power unit

ARINC - aeronautical Radio, Inc.

ASG — ARINC 629 signal gateway

CFPS - card file power supply

CH - channel

CSDS — cargo smoke detection system

det - detection

DLODS - duct leak and overheat detection system
ECS - environmental control systems

ESDS - electrostatic discharge sensitive

FoDC - fire/overheat detection card

HYDIM - hydraulics interface module

intfc - interface

LH - left hand

LRU - line replaceable unit

LSCF - left systems card file

ovht - overheat

EFFECTIVITY
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power supply unit
receiver

right hand

right systems card file
weight on wheels
transmitter
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SYSTEMS CARD FILES - GENERAL DESCRIPTION

General The Lleft and right ASG cards in each card file connect
to the left and right systems ARINC 629 buses.

777 TRAINING MANUAL

The systems card files hold cards for ARINC 429
systems. These cards calculate data for their systems.

Data moves between the cards in the card files and the
left and right ARINC 629 systems buses. Two ARINC
signal gateway (ASG) cards in each card file supply the
interface to and from the 629 data buses.

Components

There are two systems card files in the airplane, left
and right. The system card files contain:

— Power supply cards (4 in each)

— ARINC signal gateway (ASG) cards (2 in each)
— ARINC 429 system cards (8 in Left)

— ARINC 429 system cards (9 in Right).

Interfaces

The eight ARINC 429 cards in the left system card file
(LSCF) connect to their systems and to the ASG cards.

The forward cargo smoke detector connects directly to

the ASG cards in the LSCF.

The nine ARINC 429 cards in the right system card file
(RSCF) connect to their systems and to the ASG cards.

The aft cargo smoke detector connects directly to the

ASG cards in the RSCF.
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SYSTEMS CARD FILES — COMPONENT LOCATION - MAIN EQUIPMENT CENTER

General

These two systems card files are in the main equipment
center:

- P85 Left systems card file (LSCF)
- P84 Right systems card file (RSCF).
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SYSTEMS CARD FILES — COMPONENT LOCATION - LSCF CARDS

General

The left systems card file (LSCF) in the P85 panel has
18 slots, A2 through A19. It contains the following
interface cards:

- A2
- A3
- A4
- A5
- A6
- A9

PSU - preregulator card

PSU - Llinear/monitor card

center HYDIM card CH2

left DLODS card

left ACIPS card

APU fire/overheat detection card

- A10 - left engine fire/overheat detection card

- A2
- A4
- A15
- A16
- A7
- A18
- A19

left ARINC 629 signal gateway card
left ECS card

right ARINC 629 signal gateway card
left weight on wheels card

left HYDIM card LH1

PSU - Linear/monitor card

PSU - Preregulator card.

A7, A8, A11 and A13 are empty slots.
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SYSTEMS CARD FILES - COMPONENT LOCATION - RSCF CARDS

General

The right systems card file (RSCF) in the P84 panel has
18 slots, A2 through A19. It contains the following
interface cards:

- A2 - PSU - preregulator card

- A3 - PSU - Llinear/monitor card

— A4 - center HYDIM card CH1

- A5 - right DLODS card

- A6 - right ACIPS card

- A7 - center ACIPS card

- A8 - center DLODS card

- A10 - right engine fire/overheat detection card
- A12 - left ARINC 629 signal gateway card
- A14 - right ECS card

- A15 - right ARINC 629 signal gateway card
- A16 - right weight on wheels card

— A17 - right HYDIM card RH1

- A18 - PSU - Llinear/monitor card

- A19 - PSU - preregulator card.

A9, A11 and A13 are empty slots.
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SYSTEMS CARD FILES - POWER INTERFACES

General

The LSCF PS1 circuit breaker in the P310 standby power
management panel connects 28v dc to the preregulator 1
card in the LSCF. The LSCF PS2 circuit breaker connects
28v dc to the preregulator 2 card in the LSCF.

The RSCF PS1 circuit breaker in the P310 standby power
management panel connects 28v dc to the preregulator 1
card in the RSCF.

The RSCF PS2 circuit breaker in the P210 Lleft power
management panel connects 28v dc to the preregulator 2
card in the RSCF.

The battery switch controls the 28v dc that goes to the
PS1 power supplies in the left and right system card
files.
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SYSTEMS CARD FILES - LSCF POWER INTERFACES

General

The left system card file (LSCF) has two power
supplies. Each power supply has these two cards:

- Preregulator
- Llinear monitor.

Prerequlator Cards

Each preregulator card supplies power to both Llinear
monitor cards. Both Llinear monitor cards use the power
from the preregulator 2 card. Preregulator 1 supplies
backup power.

Linear Monitor Cards

Each linear monitor card sends power to seven Llinear
regulators. The linear regulators are isolated from
each other and send power to each member system card.
The APU and left fire and overheat detection cards
(FODC) receive two power inputs each.

The Llinear output monitor/control monitors the input
and output power of the linear monitor. It sends power
supply status to the ARINC signal gateway cards (ASG)
on an ARINC 429 bus.

The Llinear output monitor/control also receives inputs
from the power control switches. These switch inputs
cause the Llinear regulators to be on or off.
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SYSTEMS CARD FILES - RSCF POWER INTERFACES

General

The right system card file (RSCF) has two power
supplies. Each power supply has these two cards:

- Preregulator
- Llinear monitor.

Prerequlator Cards

Each preregulator card supplies power to both Llinear
monitor cards. Both Llinear monitor cards use the power
from the preregulator 2 card. Preregulator 1 supplies
backup power.

Linear Monitor Cards

Each linear monitor card sends power to seven Llinear
regulators. The linear regulators are isolated from
each other and send power to each member system card.
The right fire and overheat detection card (FODC)
receives two power inputs.

The Llinear output monitor/control monitors the input
and output power of the linear monitor. It sends power
supply status to the ARINC signal gateway cards (ASG)
on an ARINC 429 bus.

The Llinear output monitor/control also receives switch
inputs from the card file front panel. These switch
inputs cause the Llinear regulators to be on or off.
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SYSTEMS CARD FILES — ARINC 429 AND 629 INTERFACES

General

The interface cards in the system card files interface
with their systems. They send and receive this type of
information:

— ARINC 429 digital data
- Analog
- Analog discretes.

The interface cards also interface with other airplane
systems. They send ARINC 429 data to and receive ARINC
429 data from the ASG cards.

The cargo smoke detectors also interface with other
airplane systems. They send ARINC 429 data to and
receive ARINC 429 data from the ASG cards. The cargo
smoke detectors are not located in the system card
files.

The ASG cards convert ARINC 429 data to ARINC 629 data
and send it to the left and right systems ARINC 629
buses. They also receive ARINC 629 data from the left
and right systems ARINC 629 buses. They convert this
data to ARINC 429 data and send it to the interface
cards and the cargo smoke detectors.

s 31-09-00
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SYSTEMS CARD FILES
Purpose

The left systems card file (LSCF) and right systems
card file (RSCF) hold interface cards for the member
systems LRUs. Each systems card file gives ARINC 429/
629 and ARINC 629/429 communications and power supply
connections.

Physical Description

The systems card files chassis have machined and
sheetmetal parts.

A typical card file has these dimensions:

— Length 26.4 inches
— Height 17.85 dinches
- Width 13.6 inches

Maximum weight of the systems cardfile chassis is 40
pounds.

There are eighteen positions for interface cards 1in
each of the two systems card files. Centralized power
takes four of these positions in each systems card
file.

The power switches on the A3 and A18 Llinear/monitor
cards extend through the card file cover.

EFFECTIVITY
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Training Information Point

The RSCF chassis is the same as the LSCF chassis except
that it holds right airplane electrical systems or one
channel of a dual redundant system. The RSCF chassis
has a different part number than the LSCF chassis and
different member system LRU slot assignments.

There is an ESDS jack located above each systems card
file chassis.

31-09-00
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SYSTEMS CARD FILES - ASG CARDS
Purpose

ARINC 629 signal gateway (ASG) cards change data format
between ARINC 429 and ARINC 629. The ASG cards move
data between the LRU interface cards in the left and
right systems card files and the left and right systems
ARINC 629 buses. The ASG cards also move data between
the forward and aft cargo smoke detectors and the left
and right systems ARINC 629 buses.

Physical Description
A typical card has these dimensions:
- Length 12 fdinches
— Height 7.43 dinches
- Width 0.6 inch maximum with component protrusion

Maximum weight 1.9 pounds.

Training Information Point

The ASG cards are interchangeable.

EFFECTIVITY
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ARINC 629 SIGNAL GATEWAY (ASG) CARD (TYPICAL)
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SYSTEMS CARD FILES - ASG CARD FUNCTIONAL DESCRIPTION

General

An ARINC 629 signal gateway (ASG) card changes ARINC
429 data from LRU interface cards and cargo smoke
detectors to ARINC 629 data. It sends this data to an
ARINC 629 system bus.

The ASG card also gets data from an ARINC 629 system
bus. It changes this data to ARINC 429 data and sends
it to LRU interface cards and cargo smoke detectors.

Each ARINC 629 signal gateway (ASG) card has these
components:

— ARINC 429 receiver

— ARINC 429 to ARINC 629 converter
— ARINC 629 terminal

— ARINC 629 to ARINC 429 converter
— ARINC 429 transmitter.

ARINC 429 Receiver

The ASG card receives ARINC 429 data at the ARINC 429
receiver from the LRU interface cards in the systems
card files and the forward and aft cargo smoke
detectors.

ARINC 429 to ARINC 629 Converter

The ARINC 429 to ARINC 629 converter in an ASG card
changes the data from ARINC 429 to ARINC 629 format.

EFFECTIVITY
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ARINC 629 Terminal

The ARINC 629 terminal transmits the data to an ARINC
629 systems bus.

The ARINC 629 terminal receives data from an ARINC 629
systems bus.

ARINC 629 to ARINC 429 Converter

The ARINC 629 to ARINC 429 converter changes the data
from the ARINC 629 systems bus to ARINC 429.

ARINC 429 Transmitter

The ARINC 429 transmitter sends the data to the LRU
interface cards in the systems card files and the
forward and aft smoke detectors.

31-09-00
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AIRPLANE INFORMATION MANAGEMENT SYSTEM - INTRODUCTION

Purpose

The airplane information management system (AIMS)
collects and calculates large quantities of data. The
AIMS manages this data for several integrated avionics
systems. These systems are the:

- Primary display system (PDS)

- Central maintenance computing system (CMCS)
- Airplane condition monitoring system (ACMS)
- Flight data recorder system (FDRS)

— Data communication management system (DCMS)
- Flight management computing system (FMCS)

— Thrust management computing system (TMCS).

The AIMS has software functions that do the calculation
for each of these avionics systems.

The AIMS supplies one other software function that many

airplane systems use. It is the data conversion gateway
function (DCGF).

Abbreviations and Acronyms

ACARS —aircraft communications addressing and
reporting system

ACE — actuator control electronics

ACMF — airplane condition monitoring function

ACMS —airplane condition monitoring system

ADF — automatic direction finder

ADIRS — air data inertial reference system

ADIRU —air data inertial reference unit

EFFECTIVITY
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ADM
AFDC
AFDS
AIMS
ALDB
AMI
AMU
APUC
ARINC
arpt
ASCPC
ASG
ASM
AVLAN
BIPM
BPCU
BPFC
BSCU
BSU
BTMU
capt
CAS
CCA
Cccb
Ccbu
CMCF
CcMCS
comm
CPM

777 TRAINING MANUAL

air data module

autopilot flight director computer
autopilot flight director system
—airplane information management system
airline loadable database

airline modifiable information

— audio management unit

auxiliary power unit controller

— Aeronautical Radio, Inc.

- airport

—air supply cabin pressure controller
— ARINC 629 signal gateway

— autothrottle servo motor

—avionics local area network

- backplane interface/power monitor

- bus power control unit

- backup power frequency converter

— brake system control unit

- bypass switch unit

brake temperature monitor unit
captain

calibrated airspeed

circuit card assembly

cursor control device

control display unit

central maintenance computing function
- central maintenance computing system
— communication

— core processor module

31-41-00
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AIRPLANE INFORMATION MANAGEMENT SYSTEM -

CPM/ACMF

CPM/Basic
CPM/Comm
CPM/GG
CSMU
CTC
ctr
ctrl
DCGF
DCMF
DCMS
DFDAF
DH
DLGF
DME
DSP
dspl
DU

ECS
EDIU
EEC
EEPROM

EFIS CP
EICAS
ELEC

EFFECTIVITY
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core processor module/airplane condition
monitoring function

core processor module/basic

core processor module/communications
core processor module/graphics generator
cabin system management unit

cabin temperature controller

center

control

data conversion gateway function

data communication management function
data communication management system
digital flight data acquisition function
decision height

data load gateway function

distance measuring equipment

display select panel

display

display unit

environmental control system

engine data interface unit

electronic engine control

electrically erasable programmable read
only memory

electronic flight instrument system
control panel

engine indication and crew alerting
system

electrical

INTRODUCTION

ELMS
eng
EPCS
ESI
FCPSA
fctl
FD
F/D
FDCF
FDR
FDRS
flt
FMCF
FMCS
F/0
FQPU
freq
FSEU
GCU
GPS
GPSSU
GPWC
GPWS
IC
IDG
IGW
ILS
IMM
1/0

777 TRAINING MANUAL

electrical load management system
engine

electronic propulsion control system
engine start inhibit

flight control power supply assembly
flight control

flight director

flight director

flight deck communication function
flight data recorder

flight data recorder system

flight

flight management computing function
flight management computing system
first officer

fuel quantity processor unit
frequency

flap slat electronics unit

generator control unit

global positioning system

global positioning system sensor unit
ground proximity warning computer
ground proximity warning system
intercabinet

integrated drive generator
increased gross weight
instrument landing system
intermodule memory

input/output

31-41-00
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AIRPLANE INFORMATION MANAGEMENT SYSTEM — INTRODUCTION
I0C - input/output controller RA
IOM - input/output module ref
IRS - inertial reference system RLS
ISSP - instrument source select panel RT
LRM - Lline replaceable module SAARU
LRU - Lline replaceable unit

MAT - maintenance access terminal SATCOM
MB - marker beacon Spu
MCP - mode control panel SELCAL
MEC - main equipment center SPD
MFD - multi-function display SRAM
MGSCU - main gear steering control unit std
MTF - maintenance terminal function TAI
nav - navigation TAS
ND - navigation display TCAS
NVM - non-volatile memory

OPAS - overhead panel ARINC 629 system temp
OPBC - overhead panel bus controller TMCF
OPC — operational program configuration file TMeS
OPS - operational program software TO/GA
PA/CI - passenger address/cabin interphone TPMU
PDF - primary display function utc
PDS - primary display system UTCF
PFC - primary flight computer VHF
PFD —primary flight display vib
PMAT - portable maintenance access terminal VOR
PMP - power management panel WAI
pos - position WES
PSEU — proximity sensor electronics unit WEU
EFFECTIVITY
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radio altitude

- reference

remote Llight sensor

- receiver—transmitter
secondary attitude air data reference
unit

satellite communications
satellite data unit
selective calling

speed

static random access memory
standard

thermal anti-ice

- true airspeed

- traffic alert and collision avoidance
system

- temperature

- thrust management computing function
- thrust management computing system

- takeoff/go—-around

- tire pressure monitor unit
—universal time (coordinated)
—universal time (coordinated) function
- very high frequency

- vibration

— VHF omnidirectional ranging

-wing anti-ice

- warning electronic system

- warning electronic unit
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wow - weight-on—-wheels
WXR - weather radar
Xmsm - transmission
xmtr - transmitter
EFFECTIVITY

WB371

777 TRAINING MANUAL

31-41-00



31-41-00-001 Rev 9 04/26/95

@aaflma

AIRPLANE
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MONITORING
SYSTEM
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PRIMARY

AIRPLANE PRIMARY DISPLAY

CONDITION DISPLAY SYSTEM

MONITORING FUNCTION

FUNCTION

CENTRAL CENTRAL

QUICK ACCESS MAINTENANCE MAINTENANCE
RECORDER COMPUTING COMPUTING
FUNCTION FUNCTION SYSTEM

DATA CONVERSION GATEWAY FUNCTION

AIRPLANE INFORMATION MANAGEMENT SYSTEM

DATA
COMMUNICATION
MANAGEMENT
SYSTEM

FLIGHT FLIGHT DATA
MANAGEMENT MANAGEMENT COMMUNICATION
COMPUTING COMPUTING MANAGEMENT
SYSTEM FUNCTION FUNCTION
THRUST THRUST DECK |
MANAGEMENT
MANAGEMENT COMPUTING COMMUNICATION
COMPUTING FUNCTION
SYSTEM FUNCTION
DIGITAL
FLIGHT DATA
ACQUISITION
FLIGHT FUNCTION
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RECORDER
SYSTEM
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AIMS - GENERAL DESCRIPTION - 1
AIMS Cabinets

The AIMS has two cabinets which do the calculations for
other avionic systems. To do these calculations, each
AIMS cabinet has these:

- A cabinet chassis
— Four Input/output modules (IOM)
— Four Core processor modules (CPM).

The IOMs and the CPMs are in the cabinet chassis. The
chassis also has a backplane data bus and a backplane
power bus to distribute data and power to the IOMs and
CPMs.

The input/output module (IOM) transfers data between
the software functions in the AIMS CPMs and external
signal sources.

The CPMs supply the software and hardware to do the
calculations for several avionic systems. The software
is called functions. To keep a necessary separation
between the functions, each function is partitioned.
The partitions permit multiple functions to use the
same hardware and be in the same CPM.

These are the four types of CPMs:

- CPM/Communication (CPM/Comm)

- CPM/Airplane condition monitoring function (CPM/
ACMF) (left AIMS cabinet only)

— CPM/Basic (right AIMS cabinet only)

— CPM/Graphics generator (CPM/GG).

EFFECTIVITY
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CPM Functions

These are the software functions in the CPM/Comm:

— Data conversion gateway function (DCGF)

- Central maintenance computing function (CMCF)
— Data communication management function (DCMF)
— FLlight deck communication function (FDCF)

- Quick access recorder function (QARF)

- Digital flight data acquisition function (DFDAF).

These are the software functions in the CPM/ACMF:
— Data conversion gateway function (DCGF)
- FLlight management computing function (FMCF)
— Thrust management computing function (TMCF)
- Airplane condition monitoring function (ACMF).
These are the software functions in the CPM/Basic:
— Data conversion gateway function (DCGF)
- FLlight management computing function (FMCF)
— Thrust management computing function (TMCF).

These are the software functions in the CPM/GG:

— Data conversion gateway function (DCGF)
- Primary display function (PDF).
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AIMS - GENERAL DESCRIPTION - 2
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AIMS - GENERAL DESCRIPTION - 2
Avionics Systems Supported by AIMS

The AIMS cabinets do the calculations for several
avionic systems. Because the cabinets do the
calculations for these systems the systems are
considered to be integrated. The systems are:

— Primary display system (PDS)

- Central maintenance computing system (CMCS)
- Airplane condition monitoring system (ACMS)
- Digital flight data recorder system (DFDRS)
- Data communication management system (DCMS)
- FLlight management computing system (FMCS)

— Thrust management computing system (TMCS).

The system includes the software function in the AIMS

cabinets plus their components that have an interface.

Primary Display System

The components of the primary display system are:

- Primary display function (PDF)

- Display unit (DU) (6)

- Display select panel (DSP)

— Cursor control device (CCD) (2)

— Captain display switching panel

- First officer display switching panel
— Center display control panel

— Instrument source select panel (2)

- EFIS control panel (EFIS CP) (2)

- Remote Llight sensor (RLS) (2).

EFFECTIVITY
WB371

777 TRAINING MANUAL

Central Maintenance Computing System

These are the components of the central maintenance
computing system:

— Central maintenance computing function (CMCF)

- Maintenance access terminal (MAT)
- Portable maintenance access terminal (PMAT).

Airplane Condition Monitoring System

These are the components of the airplane condition
monitoring system:

- Airplane condition monitoring function (ACMF)
— Quick access recorder function (QARF).

Flight Data Recorder System

These are the components of the flight data recorder
system:

- Digital flight data acquisition function (DFDAF)
- Flight data recorder (FDR).

Data Communication Management System

These are the components of the data communication
management system:

— Data communication management function (DCMF)

Flight deck communication function (FDCF)
Accept/Cancel/Reject switches (2).
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31-41-00-003 Rev 4 05/30/96

@ﬂﬂf]ﬂﬂ
AIMS - GENERAL DESCRIPTION - 2

Flight Management Computing System

These are the components of the flight management
computing system:

- Flight management computing function (FMCF)
- Control display unit (CDU) (3).

Thrust Management Computing System

These are the components of the thrust management
computing system:

— Thrust management computing function (TMCF)
— Autothrottle servo motor (ASM) (2)

- TO/GA switch (2)

— Autothrottle disconnect switch (2).
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AIMS - GENERAL DESCRIPTION - 3

General Interfaces

The AIMS has interface with all types of data
communication formats. The two AIMS cabinets send data
to and receive data from many:

- LRUs

- Sensors

- Switches

— Indicators.

These are the types of interfaces with the AIMS
cabinets:

- Flight controls ARINC 629 buses (3)

— Systems ARINC 629 buses (4)

— AIMS fintercabinet ARINC 629 buses (4)
— Low speed and high speed ARINC 429 data buses
— ARINC 453 buses

— ARINC 717 bus

- ARINC 618 data

— ARINC 636 Fiber optics

— Display units video buses

— Analog discretes

- Analogs.

The large quantity of interfaces lets the AIMS
integrate information from a majority of the airplane
systems.

EFFECTIVITY
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AIMS - FLIGHT DECK COMPONENT LOCATIONS-1

Integrated Systems Component Locations

These are the integrated systems that have components
in the flight deck:

- Primary display system (PDS)

— Data Communication management system (DCMS)
- Flight management computing system (FMCS)

— Thrust management computing system (TMCS).

These PDS components are on the P1, P2, and P3 panels:

- Left instrument source select panel (ISSP)
- Left outboard display unit (DU)

- Left inboard DU

— Captain display switching panel

- Center upper DU

- Right inboard DU

- Right outboard DU

- Right instrument source select panel (ISSP)
- First officer display switching panel.

These PDS components are on the P55 and P7 panels:
— Left EFIS control panel (CP)
- Display select panel (DSP)
- Right EFIS CP
- Left Remote Light Sensor (RLS)
- Right RLS.

These PDS components are on the P9 and P10 panels:

— Lower center DU

EFFECTIVITY
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— Center display control panel
— Left cursor control device (CCD)
- Right CCD.

The DCMS components on the P7 panel are the data uplink
control switches. The DCMS controls the flight
compartment printer on the P8 panel.

These FMCS and TMCS components are on the P8 and P10
panels:

- Left control display unit (CDU)

- Right CDU

- Center CDU

- Left autothrottle servo motor (ASM)

- Right ASM

- Left TO/GA switch

- Right TO/GA switch

- Left autothrottle disconnect switch
- Right autothrottle disconnect switch.

31-41-00
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AIMS — FLIGHT DECK COMPONENT LOCATIONS - 2

Integrated System Component Locations

The CMCS maintenance access terminal (MAT) and a PMAT
receptacle are on the P18 panel.
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P18 MAT/SECOND OBSERVER PANEL
e MAT
e PMAT RECEPTACLE
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AIMS - MAIN EQUIPMENT CENTER COMPONENT LOCATIONS

AIMS Components Locations

The AIMS components in the main equipment center (MEC)
are the:

— Left AIMS cabinet
— Right AIMS cabinet.

Integrated Systems Components Locations

The CMCS component in the MEC is the portable
maintenance access terminal (PMAT).
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AIMS - MISCELLANEOUS RACKS COMPONENT LOCATIONS

Integrated System Component Locations

The FDRS component in the E7 rack is the flight data
recorder (FDR).
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AIMS - AIMS CABINET COMPONENT LOCATIONS

AIMS Component Locations

An AIMS cabinet includes eight LRMs and an AIMS cabinet
chassis. The left AIMS cabinet components are:

— Cabinet chassis

— Core processor module/communication (CPM/Comm)

- CPM/airplane condition monitoring function (CPM/
ACMF)

- CPM/graphics generator (CPM/GG) (2)

— Input/output module (IOM) (4).

The right AIMS cabinet components are the same except
there is a CPM/Basic in place of a CPM/ACMF.
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AIMS - INPUT POWER INTERFACES

General

Each AIMS cabinet receives power through four circuit
breakers in the overhead circuit breaker panel. Each
AIMS cabinet also receives power through one hot
battery bus circuit breaker in the standby power
management panel.

The Lleft AIMS cabinet gets electrical power from the
28v dc capt flight instrument bus, the 28v dc f/o
flight instrument bus, and the hot battery bus. The
right AIMS cabinet gets electrical power from the 28v
dc left bus, the 28v dc right bus and the hot battery
bus.

The electrical power goes through a power filter on the
back of the AIMS cabinet and then goes to the backplane
power bus. The backplane power bus supplies power to
the eight LRMs in the cabinet.
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Configuration Pins

The left and right AIMS cabinets have program pins that
set the configuration of the:

- Cabinet position

- Engine manufacturer

- Airframe type

- Wingfold configuration

- Parity for the program pins.

The parity pin is grounded when an even number of
program pins are grounded.

EFFECTIVITY
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AIMS — FLIGHT CONTROLS ARINC 629 BUSES INTERFACES

General

The AIMS cabinets receive data on all three of the
flight controls ARINC 629 buses and transmit data on
the left and right buses. The AIMS cabinets also
transmit data on the center flight controls ARINC 629
bus when the airplane is on the ground. The AIMS
cabinets transmit data loading information and
maintenance data on the center flight controls ARINC
629 bus.

The LRUs that have an interface with the AIMS cabinets
on the flight controls ARINC 629 buses are the:

- Air data inertial reference unit (ADIRU)

- Secondary attitude air data reference unit (SAARU)
- Air data module (ADM), static (3)

- Air data module (ADM), pitot (3)

— Primary flight computer (PFC) (3)

— Actuator control electronics (ACE) (4)

- FLlight control power supply assembly (FCPSA) (3).

The control display units (CDUs) and the autopilot
flight director computers (AFDCs) connect to the flight
controls ARINC 629 buses. However, the CDUs and AFDCs
do not communicate with the AIMS cabinets on the flight
controls ARINC 629 buses.

ADIRU

The AIMS cabinets receive inertial reference data and
air data from the ADIRU on the left and right flight
controls ARINC 629 buses. The AIMS cabinets transmit

EFFECTIVITY
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data to the ADIRU on the left and right flight controls
ARINC 629 buses.

SAARU

The AIMS cabinets receive inertial reference data and
air data from the SAARU on the center flight controls
ARINC 629 bus. The AIMS cabinets transmit data to the
SAARU on the left and right flight controls ARINC 629
buses.

ADM

The AIMS cabinets receive static pressure and total
pressure data from the six ADMs on the three flight
controls ARINC 629 data buses. The AIMS cabinets
transmit data to the six ADMs on the left and right
flight controls ARINC 629 data buses.

o
(]

F

The AIMS cabinets receive flight control position data
from the left, right and center PFCs on the left,
center and right flight controls ARINC 629 buses. The
AIMS cabinets transmit data to each PFC on the left and
right flight controls ARINC 629 buses.

CE

The AIMS cabinets receive power control unit data and
position data from the four ACEs on the left, right,
and center flight controls ARINC 629 buses. The AIMS

31-41-00
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cabinets do not transmit data to the ACEs. The AIMS
cabinets receive ACE status data from the PFCs.

777 TRAINING MANUAL

FCPSA

The AIMS cabinets receive voltage measurement data from
the three FCPSAs on the three flight controls ARINC 629
buses. The AIMS cabinets transmit data to the FCPSAs on
the left and right flight controls ARINC 629 buses.

EFFECTIVITY
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General

The AIMS cabinets receive and transmit data on all four
of the systems ARINC 629 buses. These LRUs have an
interface with the AIMS cabinets on the systems ARINC
629 buses:

— ARINC signal gateway card (ASG)

- Warning electronic unit (WEU)

- Backup generator converter (BU gen conv)

- Proximity sensor electronics unit (PSEU)

- Bus power control unit (BPCU)

- Generator control unit (GCU)

- ELMS power management panel (ELMS pwr mgmt pnl)

— Passenger address/cabin interphone controller (PA/
CI CONT)

— Cabin system management unit (CSMU)

— Overhead panel bus controller (OPBC)

- Flap slat electronics unit (FSEU)

- Brake system control unit (BSCU)

- Brake temperature monitor unit (BTMU)

— Main gear steering control unit (MGSCU)

- Tire pressure monitor unit (TPMU)

- Cabin temperature controller (CTC)

- Air supply-cabin pressure controller (ASCPC)

- Airborne vibration monitor signal conditioner
signal conditioner)

- Engine data interface unit (EDIU)

- APU controller

- Fuel quantity processor unit (FQPU)

— Audio management unit (AMU)

- Control display unit (CDU)

— Autopilot flight director computer (AFDC).

(AVM

EFFECTIVITY
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ASG Card- System CardFile

A left and right system cardfile integrate many systems
cards. The systems cardfiles have many data inputs and
outputs. The left and right system cardfiles
communicate on the left and right systems ARINC 629
buses.

Both systems cardfiles have two ARINC signal gateway
(ASG) cards. One ASG card in each cardfile connects to
the left ARINC 629 bus and one card in each cardfile
connects to the right ARINC bus.

The other cards in the systems cardfiles are the:

- Engine fire detection card (2)

- Engine overheat detection card (2)

- APU fire detection card

- Airfoil and cowl ice protection system card (3)
- ECS card (2)

— HYDIM card (4)

- Weight on wheels (WOW) card (2)

— Duct leak overheat detection card (3)

— Cardfile power supply unit, monitor card (4).

The AIMS cabinets receive fire detection and fire
handle position data from the:

- Left engine fire detection card

- Right engine fire detection card
- APU fire detection card.

31-41-00
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The AIMS cabinets receive overheat detection data from
the left engine overheat detection card and right
engine overheat detection card.

The AIMS cabinets receive duct leak data from the left,
right and center duct leak overheat detection cards.

The AIMS cabinets receive environmental system status
data from the left and right ECS cards.

The AIMS cabinets receive hydraulic system status data
from the HYDIM cards in each cardfile.

The AIMS cabinets receive weight on wheels data from
the left and right WOW cards.

The AIMS cabinets receive wing and cowl TAI data, and
ice detector status from the left, right and center
airfoil and cowl ice protection system cards.

The AIMS cabinets receive cardfile power—supply-unit
cards status—data from the monitor card in each of the
cardfile power supply units. There are 2 cardfile power
supply units in each of the systems cardfiles.

WEU

The AIMS cabinets receive warning system data from the
left and right WEUs on the left, right and center 1
systems ARINC 629 buses. The left WEU communicates on
the left and center 1 buses and the right WEU
communicates on the right and center 1 buses.

EFFECTIVITY
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The AIMS cabinets transmit data to the WEUs on the
left, right and center 1 systems ARINC 629 buses.

BU Generator Converter

The AIMS cabinets receive backup electrical power
system data from the BU generator convertor on the left
and right systems ARINC 629 buses.

The AIMS cabinets transmit data to the BU generator
convertor on the left and right systems ARINC 629
buses.

PSEU

The AIMS cabinets receive proximity sensor data from
the left and right PSEUs on the left and right systems
ARINC 629 buses.

The AIMS cabinets transmit data to each PSEU on the
left and right systems ARINC 629 buses.

BPCU

The AIMS cabinets receive electrical power system data
from the BPCU on the left and right systems ARINC 629
buses.

The AIMS cabinets transmit data to the BPCU on the left
and right systems ARINC 629 buses.

31-41-00
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GCU

The AIMS cabinets receive electrical power system data
from the left GCU, right GCU and APU GCU on the left
and right systems ARINC 629 buses.

The AIMS cabinets transmit data to the GCUs on the left
and right systems ARINC 629 buses.

ELMS

The AIMS cabinets receive electrical power system data
from the ELMS left power management panel, right power
management panel, and standby power management panel on
the left and right systems ARINC 629 buses.

The AIMS cabinets transmit data to the ELMS power
management panels on the left and right systems ARINC
629 buses.

PA/CI CONT

The AIMS cabinets receive PA/CI CONT status data from
the PA/CI CONT on the left systems ARINC 629 bus.

The AIMS cabinets transmit data to the PA/CI CONT on
the left systems ARINC 629 bus.

CSMU

The AIMS cabinets receive cabin management system
status data from the CSMU on the right systems ARINC
629 bus.

EFFECTIVITY
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The AIMS cabinets transmit data to the CSMU on the
right systems ARINC 629 bus.

OPBC

The AIMS cabinets receive switch position data from the
overhead panel switches and other flight deck switches
via the left and right OPBC on the left and right
systems ARINC 629 buses.

The AIMS cabinets transmit flight deck indicator states
data to the OPBCs on the left and right systems ARINC
629 buses.

FSEU

The AIMS cabinets receive flap position data and slat
position data from the left and right FSEU on the left,
right and center 1 systems ARINC 629 buses.

The left FSEU has two interfaces on the left bus and
two interfaces on the center 1 bus. The right FSEU has
two interfaces on the right bus and two interfaces on
the center 1 bus.

The AIMS cabinets transmit data to the left and right

FSEU on the left, right and center 1 systems ARINC 629
buses.

31-41-00
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BSCU

The AIMS cabinets receive brake system control data,
from the BSCU on the left and right systems ARINC 629
buses.

The AIMS cabinets transmit data to the BSCU on the left
and right systems ARINC 629 buses.

BTMU

The AIMS cabinets receive brake temperature data from
the BTMU on the left systems ARINC 629 bus.

The AIMS cabinets transmit data to the BTMU on the left
systems ARINC 629 bus.

MGSCU

The AIMS cabinets receive aft axle steering locked
status from the MGSCU on the left systems ARINC 629
bus.

The AIMS cabinets transmit data to the MGSCU on the
left systems ARINC 629 bus.

TPMU

The AIMS cabinets receive tire pressure data from the
TPMU on the left systems ARINC 629 bus.

The AIMS cabinets transmit data to the TPMU on the left
systems ARINC 629 bus.

EFFECTIVITY
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CTC

The AIMS cabinets receive air conditioning data and
system status data from the left and right CTCs on the
left and right systems ARINC 629 buses.

The AIMS cabinets transmit data to the CTCs on the left
and right systems ARINC 629 buses.

ASCPC

The AIMS cabinets receive air supply data and cabin
pressure data from the left and right ASCPCs on the
left and right systems ARINC 629 buses.

The AIMS cabinets transmit data to the ASCPCs on the
left and right systems ARINC 629 buses.

AVM Signal Conditioner

The AIMS cabinets receive engine vibration data and
system status message data from the left and right AVM
signal conditioners on the left and right systems ARINC
629 buses.

The AIMS cabinets transmit data to the AVM signal
conditioners on the left and right systems ARINC 629
buses.

EDIU

The EDIUs receive ARINC 429 data from the A and B
channels of the left and right electronic engine

31-41-00
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controls (EECs). The EDIUs convert the data to an ARINC
629 format. The left and right EDIUs transmit the ARINC
629 formatted data to the AIMS cabinets.

The AIMS cabinets receive engine data and system status
message data from the channel A, the channel B, and the
channel C EDIU interface cards in each EDIU. The EDIU
channel interface cards and the systems ARINC 629 buses
that connect to each are as follows:

- Channel A - left EDIU, left and C1 buses

- Channel B - left EDIU, left and C2 buses

- Channel C - left EDIU, C1 and C2 buses

— Channel A - right EDIU, right and C2 buses
— Channel B - right EDIU, right and C1 buses
— Channel C - right EDIU, C1 and C2 buses.

The AIMS cabinets transmit data to the channel A, the
channel B, and the channel C EDIU interface cards, in
each EDIU.

The AIMS cabinets transmit data to the EDIUs on the
same systems ARINC 629 buses that they receive data
from. The EDIUs then transmit the data received from
the AIMS cabinets to the left and right EECs.

APU Controller
The AIMS cabinets receive APU data from the APUC

controller on the left and right systems ARINC 629
buses.

EFFECTIVITY
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The AIMS cabinets transmit data to the APU controller
on the left and right systems ARINC 629 buses.

FQPU

The AIMS cabinets receive fuel data and system status
data from the FQPU on the left and right systems ARINC
629 buses.

The AIMS cabinets transmit data to the FQPU on the left
and right systems ARINC 629 buses.

MU

The AIMS cabinets receive digital audio system status
data from the AMU on the left systems ARINC 629 bus.

The AIMS cabinets transmit data to the AMU on the Lleft
systems ARINC 629 bus.

cD

c

The AIMS cabinets receive keyboard selection data and
map data from the left, right and center CDUs on the
left and right systems ARINC 629 buses.

The AIMS cabinets transmit data to the CDUs on the left
and right systems ARINC 629 buses.

31-41-00
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AFDC
The AIMS cabinets receive autopilot status and guidance

data from the left, right and center AFDCs on the left,
right and center 1 systems ARINC 629 data buses.

The AIMS cabinets transmit data to the AFDCs on the
left, right and center 1 systems ARINC 629 buses.

EFFECTIVITY
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General
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The left and right AIMS cabinets transmit and receive

data on all four of the AIMS intercabinet (IC) buses.

The CDUs communicate with the AIMS cabinets on the AIMS
intercabinet (IC) 2 bus.

AIMS Cabinets

Data that goes between the two AIMS cabinets includes
intra—-function active—nonactive data and inter—function
communication data.

Ccbu

If the systems ARINC 629 buses fail, the CDUs use the
AIMS IC 2 bus. The AIMS cabinets receive keyboard
selection data and map data from the left, right and
center CDUs on the IC 2 bus.

EFFECTIVITY
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General

These are the four ways the ARINC 429 input buses go to
the input/output modules:

— ARINC 429 bus goes directly to one IOM
— ARINC 429 bus goes to two IOMs in the same AIMS
cabinet

— ARINC 429 bus goes to one IOM in each AIMS cabinet.

— ARINC 429 bus goes to two IOMs in each AIMS
cabinets.

More critical systems usually send their data to more
that one IOM.

The ARINC 429 buses may be either low speed or high
speed buses.

ARINC 429 inputs

These LRUs send data to the AIMS cabinet on ARINC 429
buses:

— Autothrottle servo motors

— Mode control panel

- VHF communication transcievers

— HF communication transceivers

- Radio tuning panels

- Satellite data unit

- Clocks

— Cursor control devices (Capt and F/0)
- Display units

— EFIS control Panels

EFFECTIVITY
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— Window heat control units

— Radio altimeter transcievers

— Weather radar receiver/transceivers
— TCAS computers

— ILS receivers

- VOR/MB receivers

— ADF receivers

- DME 1interrogators

- Global position system sensor units
— Cabin telecommunications unit

- Standby airspeed indication

- Standby altimeter

- Ground proximity warning computer

- Air traffic control mode S transponders.

Some of these LRUs have more than one ARINC 429 bus
that go to the AIMS cabinet. Each bus sends different
types of data.

Training Information Point

For details on the exact interfaces between the LRUs
and the IOMs, refer to the wiring diagram manual.

31-41-00
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INPUTS TO ONE CABINET ONLY INPUTS TO BOTH CABINETS

ONE IOM OR MORE ONE IOM REDUNDANT IOMS
IOM (M0O09) I0M (M0O09) IOM (MO09)
I0M (MO08) I0M (MO08) I0M (MO08)
STANDBY
IOM (MOO04) AIRSPEED __ IOM (MOO04) I0M (MOO04)
CAPT (EXAMPLE)
CLOCK — —V—k
(EXAMPLE)
I0M (MO03) I0M (MO03) I0M (MO03)
L AIMS CABINET L AIMS CABINET L AIMS CABINET
LEFT
RADIO _
I0M (MO09) I0OM (MO09) ALTITUDE IOM (MO09)
I N (EXAMPLE)
IOM (M0O08) I0M (MOO8) I0M (MO08)
RIGHT 7 7
GPSSU
OUTPUT 1 IOM (MOO04) IOM (MO04) IOM (MO04)
(EXAMPLE) N L r
I0M (MO03) I0OM (MO03) IOM (MO03)
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AIMS - ARINC 429 OUTPUTS INTERFACES

General - Right nav tuning bus
- Center CMCF bus
The left and right AIMS cabinets transmit low speed and - Left CMCF bus
high speed ARINC 429 outputs in these three ways: - Right CMCF bus
- Left data load bus
— There is a direct output - Right data load bus.
— There are two IOM sources in the same AIMS
cabinet. A relay controls the output from one Training Information Point
source.
— There is one IOM source in each AIMS cabinet. A For details on the exact interfaces between the IOMs
relay controls the output from one source. and the LRUs, refer to the wiring diagram manual.

The different AIMS functions control the relays. For
example, the FMCF controls the center nav tuning bus.

ARINC 429 outputs

There are eighteen 429 output buses. Each 429 bus
transmits different types of data. These are the ARINC
429 output buses:

- Left general purpose bus #1

— Right general purpose bus #1
- Left general purpose bus #2

— Right general purpose bus #2
- Left general purpose bus #3

- Right general purpose bus #3
— Left DCMF data bus

- Right DCMF data bus

- Left inertial reference bus

- Right inertial reference bus
- Center nav tuning bus

- Left nav tuning bus

o 31-41-00
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OUTPUTS FROM ONE CABINET ONLY OUTPUTS FROM BOTH CABINETS
ONE IOM TWO TOMS TWO IOMS
DIRECT OUTPUT WITH RELAY WITH RELAY
[ |
IOM (MO09)
ARINC I I
429
XMITR IOM (MOO08)
ARINC
I0OM (MO09) I0M 429
(M009) XMITR
I—II
LEFT IOM (MOO4)
ﬁgéNc - | ¥ INERTIAL
XMITR REFERENCE | |
?giAMPLE) Lon_Choos)
I0M (MO08)
ToM (MO08) L AIMS CABINET
I l
IOM (MO09)
[ |
I0M .
Mooy [, =
IOM (MOO04)
IOM (MOO4) =
I, CENTER
ARINC ARINC T || NAV AID
> LEFT TUNING
sl " GENERAL == ?giAMPLE)
PURPOSE
BUS NO.1 IOM (MOO4)
I0M (MO03) (EXAMPLE) IOM (MO03) I l
L AIMS CABINET L AIMS CABINET IOM (MOO03)

R AIMS CABINET

AIMS - ARINC 429 OUTPUTS INTERFACES
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The CPM/Comm in the left and right AIMS cabinets
supplies an ARINC 717 bus interface to the flight data
recorder (FDR).

FDR ARINC 717 Buses

The CPM/Comm sends data to the flight data recorder

(FDR) on an ARINC 717 bus. Each of the AIMS cabinets
has an ARINC 717 transmitter and an ARINC 717 output
bus for the FDR. The ARINC 717 transmitter receives

data from the DFDAF and sends the data to the FDR.

The FDR ARINC 717 output from the right AIMS cabinet
goes to a relay in the left AIMS cabinet. The relay
sends the output from the left AIMS cabinet ARINC 717
transmitter or the right AIMS cabinet ARINC 717
transmitter to the FDR. The DFDAF 1in the left AIMS
cabinet controls the state of the source select relay.

EFFECTIVITY
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I N >
FDR I | | g
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] o FDR
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CPM/COMM
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FDR T |
ARINC 717 NC——o
BUS I NN |
XMTR SELECT RELAY
CPM/COMM
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The left and right weather radar receiver—transmitters
(WXR RT) send weather data to both AIMS cabinets on
high speed ARINC 453 buses. Each WXR RT transmits the
data over two ARINC 453 buses. Each AIMS cabinet also
sends the ARINC 453 weather radar bus inputs to the
other AIMS cabinet.

Two load resistors terminate the ARINC 453 weather
radar bus inputs at the rear connector in each AIMS
cabinet.

EFFECTIVITY
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Each AIMS cabinet receives uplink ARINC 618 signals
from its VHF communication transceiver.

Each AIMS cabinet transmits downlink ARINC 618 signals
to its VHF communication transceiver.

The CPM/Comm in each AIMS cabinet has a modem interface
to receive and transmit the signals.

EFFECTIVITY
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MODULATION
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LEFT AIMS CABINET
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AIMS — DATALINK ARINC 618 INTERFACES
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AIMS — AVIONICS LOCAL AREA NETWORK ARINC 636 INTERFACES

Avionics Local Area Network

The CPM/Comm in both AIMS cabinets has the fiber optics
interface that supplies the connections to an avionics
local area network (AVLAN). The AVLAN supplies a high
speed communication path to the:

- Maintenance access terminal (MAT)

— Portable maintenance access terminal (PMAT)

— Four portable maintenance access terminal (PMAT)
receptacles.

The AVLAN connects the AIMS cabinets to the MAT and a
brouter through a bypass switch unit. The brouter
supplies the connection to the PMAT and PMAT
receptacles with a ten base T bus.

The DCMF in the CPM/Comm has the communication
protocols that permit the AIMS functions to communicate
with the AVLAN.

The CMCF and ACMF send their data to the DCMF to be
formatted with the correct data format. The DCMF then
transmits this data on the AVLAN.
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The two core processor module/graphics generators (CPM/
GG) in both AIMS cabinets transmit video signals to the
six display units. Each CPM/GG transmits on a dedicated
display units video bus.

The display units video buses are coaxial cables that
transfer high speed digitized compressed video signals.
Each of the video buses is split by a coaxial coupler
into six signals. The six signal then go to the six
display units.
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General

There are two ways analog discrete inputs go to the
input/output modules:

— The analog discrete input goes to two IOMs in the
one AIMS cabinet

- The analog discrete input goes to two IOMs in both
AIMS cabinets.

Analog Discrete Inputs

The AIMS cabinets receive these analog discretes:

— Autothrottle disconnect

— Autothrottle disconnect reset

- Takeoff go around

- Master caution warning light reset

- Key event from the VHF radios

- Program pins

- Air ground status from ELMS

- Maintenance/software load enable

— Trucks not tilted from the PSEU

- Flight data recorder status

- Flight data recorder maintenance status
— Fuel Llever at cutoff position

— EEC GND test switch in ON position

— ACE 1in direct mode

- ACE power supply valid

- Alternate pitch trim — arm active

- Alternate pitch trim — arm down

— Alternate pitch trim - arm up

- Alternate pitch trim - control active

EFFECTIVITY
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Alternate pitch trim - control down
Alternate pitch trim — control up
Auto speed brake switch

Thrust reverser interlock feedback
Parking brake handle

Parking brake valve close relay

Brake source pressure indication

APU fire alarm

Left engine fire alarm

Right engine fire alarm

APU bottle pressure low

Engine bottle pressure low

ASCPC L/R bleed off message

Cabin alert message

Cabin call message

Cabin ready message

Cargo call message

Ground call message

Autopilot disconnect warning battery 2
Girt bar armed - door X

Left engine start continuous ignition
Right engine start continuous ignition.

Training Information Point

For details of the exact interfaces between the LRUs
and the IOMs, refer to the wiring diagram manual.
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TWO IOMS TWO IOMS
IN ONE CABINET IN BOTH AIMS CABINETS
IoM (MO09) IoM (MOO9)
IOM (MO08) IoM (MO08)
FDR
STATUS IOM (MOO04) IoOM (MO04)
(EXAMPLE)
IOM (MOO03) IoM (MO03)
L AIMS CABINET L AIMS CABINET
AUTOTHROTTLE
DISCONNECT —o
(EXAMPLE) 10M (MOO9)
IoM (MO03)
IoM (MO04)
IoM (MOO03)

R AIMS CABINET

AIMS - ANALOG DISCRETE INPUTS INTERFACES
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General

The AIMS cabinets transmit analog discretes in these
three ways:

The analog discrete output comes from one IOM in
one AIMS cabinet

The analog discrete comes from the outputs of two
IOMs in the same AIMS cabinet. The outputs are
wired together in that AIMS cabinet

The analog discrete comes from the outputs of two
IOMs in both AIMS cabinets. The outputs are wired
together in each AIMS cabinet and in the airplane
wiring outside the cabinet.

The CPM/Comm also has analog discrete outputs. They are
all direct outputs.

Analog Discrete Qutputs

The IOMs send these analog discretes:

EFFEC
WB371

Autothrottle servo inhibit
Master caution lamp drive
VHF voice data select

VHF bite inhibit

SDU data load enable
Printer data load enable
TCAS data load enable

GPS data load enable
ASCPC engine running
Engine start solenoid

PFC disconnect

TIVITY
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— Radio altimeter test inhibit
— IRS 429 bus invalid

- WXR control on

— TCAS RA display status.

The CPM/Comm sends these analog discretes:

- VHF data keyline
- Bypass switch unit bypass control.

Training Information Point

For details of the exact interfaces between the IOMs or
CPMs and the LRUs, refer to the wiring diagram manual.
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DIRECT OUTPUT OR TWO IOM(S)
IN ONE AIMS CABINET

L AIMS CABINET
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IoM (MO04)

IoOM (MOO03)

R AIMS CABINET
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(EXAMPLE)
IoM (MO04)
Iom (MO03)

———» R VHF

VOICE/DATA
SELECT
(EXAMPLE)
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CPM/COMM DIRECT
OUTPUTS

—— » C VHF
KEYLINE

CPM/COMM

(EXAMPLE)

L AIMS CABINET

¢——» RADIO

ALTIMETER
TEST INHIBIT
(EXAMPLE)
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AIMS - ANALOG INTERFACES

General

The 1

nput/output modules receive analog inputs in these

three ways:

The analog input goes to one IOM

The analog input goes to two IOMs in the same AIMS
cabinet

The analog discrete input goes to two IOMs in each
AIMS cabinets.

The input/output modules transmit analog outputs in
these two ways:

One IOM supplies the analog output

One IOM in each AIMS cabinet supplies the analog
output. The airplane wiring splices together the
outputs.

Analog Inputs

The IOMs receive this analog data:

EFFEC
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Total air temperature

Angle of attack

Global positioning system time mark
Crew oxygen pressure

Passenger oxygen pressure

Cabin pressure sensor

N1 Tach

N2 Tach

Engine oil quantity sense.

TIVITY
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Analog Outputs

IOMs send analog data to the engine oil quantity
sensor. The AIMS cabinet sends a 6v dc oil quantity
excitation voltage to the engine oil quantity sensor
unit.

Training Information Point

For details of the exact interfaces between the IOMs
and the LRUs, refer to the wiring diagram manual.
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DIRECT INPUT OR TWO IOMS
IN ONE AIMS CABINET

I0M (MO09)
IOM (MOO08)
IOM (MOO04)

TAT >

PROBE (L)

ELEMENT 1 IOM (MOO03)

(EXAMPLE)

L AIMS CABINET

IoOM (MOO9)
IoM (MOO3)

RIGHT IoM (MO04)

GPSSU-

TIME

MARK 2

(EXAMPLE) IoM (MO03)

R AIMS CABINET

TWO IOMS
IN EACH

AIMS CABINET

CREW—¢

OXYGEN
PRESSURE
(EXAMPLE)
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ONE IOM IN EACH
AIMS CABINET

IoM (MO09)

IoM (MOO08)

IOM (MOO4)

IoM (MOO03)

L AIMS CABINET

o—>» ENGINE
OIL QTY
SENSOR
(EXAMPLE)

IOM (MO09)

I0M (MO08)

IOM (MOO4)

IOM (MOO03)

R AIMS CABINET

AIMS - ANALOG INTERFACES
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General
Each cabinet chassis is a rack enclosure. It can hold

up to 11 LRMs. Currently, there are eight LRMs
installed in the cabinet and three spare slots.

A printed wiring board called the backplane runs the
width of the cabinet chassis. This backplane transfers
the power and data to each LRMs.

Physical Description
The cabinet chassis has these dimensions:
-  Width 48 1inches

- Depth = 24 fdinches
— Height = 12 inches.

The cabinet chassis weighs approximately 45 pounds.

With the eight LRMs installed, the AIMS cabinet weighs
146.4 pounds.

The Back of the Cabinet Chassis

In the back of the cabinet chassis, there are three
ARINC 650 connectors for each slot. The top two
connectors, A and B, are for input and output data. The
bottom connector C, is for the interface to the

backp lane.

In the empty slot, there are load plugs on the bottom
connector.

EFFECTIVITY
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Installation

The cabinet has guide rails on the bottom surface and
guide pins at the top and bottom of the rear connector
to align the LRMs.

31-41-00
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The Rear of the Cabinet Chassis
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These are the interface connectors on the rear of the
cabinet:

— 12 connectors for ARINC 629 interface

- 2 connectors for video bus data output

— 12 connectors for ARINC 429, analog and analog
discrete interface

- 3 connectors for power interface

- 1 connector for CPM/COMM interface

— 1 connector for ARINC 453, weather radar
interface.

The airplane power comes into two power supply filters.
These filter the power and distribute it on the
backp lane.

EFFECTIVITY
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AIMS - INPUT/OUTPUT MODULE

General

The input/output module (IOM) supplies the interface
between the software functions in the AIMS cabinet and
external signal sources. The four IOMs supply most of
the standard and shared interfaces necessary to operate
the CPMs. The CPM/COMM and the CPM/GG supply some
unique input and output interfaces.

Input/Output Modules

The IOM supplies these types of interfaces:

— 76 analog discrete inputs

- 16 analog discrete outputs

— 32 ARINC 429 data bus inputs
— 5 ARINC 429 data bus outputs
— 3 ARINC 629 data buses

- 12 analog inputs

- 2 analog outputs.

The IOMs also interface with the backplane data bus,

and the backplane power bus to communicate with the
software functions in the cabinet.

Physical Description
These are the dimensions of an IOM:
- 3.41 1inches wide

- 15 dinches deep (includes the handle assembly)
- 7.2 inches high.

EFFECTIVITY
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The weight of an IOM is 10.6 pounds.

Installation

The IOMs have a hot insertion switch on the rear
surface. This insertion switch keeps the cabinet +28v
dc from the IOM until it makes positive contact between
the IOM ARINC 650 connector and the backplane pins of
the cabinet.

The four IOMs have the same keyed connectors. This
makes the IOMs interchangeable.

31-41-00
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General

The core processor modules (CPM) supplies the hardware
and software for the AIMS functions. These are the four
different CPMs:

— CPM/Communications (CPM/Comm)

- CPM/Basic

- CPM/Airplane condition monitoring function (CPM/
ACMF)

— CPM/Graphics generator (CPM/GG).

Core Processor Modules

The CPM has internal slots for up to 7 circuit card
assemblies (CCAs). The CPMs all have five basic CCAs.
The remaining internal slots for CCAs contain unique
CCAs to make each CPM different.

These are the five basic CCAs:

- Power supply CCA

- Backplane interface/power monitor (BIPM) CCA
- Processor CCA

— Instruction Memory CCA

- Data memory CCA.

The CPM/Comm has a sixth and a seventh CCA. These are
the multifunction CCA and the fiber optics CCA. The
purpose of the multifunction CCA is to:

- Transmit ARINC 717 formatted data

EFFECTIVITY
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- Transmit and receive datalink data for the center
and right VHF communication transceivers.

The fiber optics CCA transmits and receives data for
the onboard local area network.

The CPM/Basic does not have any additional CCAs. It
only has the 5 basic CCAs.

The CPM/ACMF has a sixth CCA. This CCA is the ACMF
memory CCA. It supplies the static random access memory
(SRAM) for the ACMF.

The CPM/GG has a sixth CCA. This CCA is the graphics
generator CCA. This CCA has the weather radar and high
speed coax interfaces necessary to support the
displays.

Physical Description

The dimensions of the CPM/GG, CPM/Basic, and CPM/ACMF
are:

- 4.18 inches wide

— 15 1inches deep (includes the handle assembly)

- 7.2 inches high.
The CPM/Comm dimensions are the same except it is 6
inches wide. It is wider than the other CPM because it
has the fiber optics connector.

The weight of the four CPM types is:

31-41-00
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AIMS - CORE PROCESSOR MODULES

- CPM/Comm - 15.7 pounds
- CPM/ACMF - 13.5 pounds
- CPM/Basic - 12.3 pounds
- CPM/GG - 13.4 pounds.

Installation

The CPMs have a hot insertion switch on the rear
surface. This insertion switch keeps the cabinet +28v
dc from the CPM until it makes positive contact between
the CPM ARINC 650 connector and the backplane pins of
the cabinet.

Each CPM has a unique keyed connector, except for the
CPM/basic and CPM/ACMF. Because the CPM/basic and CPM/
ACMF are in the same cabinet position they have the
same keyed connector. This allows the left and right
cabinet to have the same part number.

Training Information Point

Although the CPM/Basic and CPM/ACMF have the same keyed
connector, do not install a CPM/Basic in the Lleft
cabinet chassis. If you install the CPM/Basic in the
left cabinet with the proper software, the CPM reports
a hardware and software incompatibility to the central
maintenance computing function.
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CORE PROCESSOR MODULE/BASIC
CORE PROCESSOR MODULE/GG
CORE PROCESSOR MODULE/ACMF

AIMS - CORE PROCESSOR MODULES
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AIMS - CABINET CHASSIS POWER DISTRIBUTION FUNCTIONAL DESCRIPTION

General

A signal distribution area goes along the full width of
the rear of the cabinet chassis. This area has a
backplane power bus for power distribution.

Four power sources and the hot battery bus power source
connect to an AIMS cabinet. The backplane power bus
distributes the power inputs to each LRM. Power
contacts on the LRM connector connect directly to the
power backplane.

The steady state load is 700 W.

Input Power

Each cabinet receives four 28v dc inputs. The sources
of 28v dc for the left AIMS cabinet are the 28v dc capt
flight instrument bus and the 28v dc F/0 flight
instrument bus. The sources of 28v dc for the right
AIMS cabinet are the 28v dc left bus and 28v dc right
bus.

The four 28v dc bus inputs are power 1 through power 4.
Power 1 and power 2 enter the cabinet through a
connector on the left side of the cabinet. Therefore,
power 1 and power 2 are left power.

Power 3 and power 4 enter the cabinet through a
connector on the right side of the cabinet. Therefore,
power 3 and power 4 are right power.

EFFECTIVITY
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Each LRM receives power from four sources, two for main
power and two for monitor power. The main circuitry
uses the main power. Special circuits that monitor the
condition of the power supply in the LRM use the
monitor power. The two main and two monitor sources of
power for each LRM come from different power sources.

Each LRM must have at least one main and one monitor
power input to operate.

The loss of any one of the four power buses to the
backplane power bus or to any one LRM has no effect on
the function of the LRMs.

The loss of two power inputs from the same side of the
cabinet, left or right, has no effect on the function
of the LRMs. The loss of one power input from the left
side and one power input from the right side results in
the loss of function in four LRMs.

The loss of three or four of the power buses to the

cabinet chassis power backplane results in the loss of
function of all the LRMs.

Training Information Point

The status message AIMS shows when one or more of the
power inputs has failed for one second.

Hot Battery Bus

Each LRM also receives one 28v dv power source from the
hot battery bus.

31-41-00
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AIMS - CABINET CHASSIS POWER DISTRIBUTION FUNCTIONAL DESCRIPTION

The connection to the hot battery bus keeps the LRMs
internal memories active. The hot battery bus also
makes the AIMS cabinet less likely to have faults due
to power transients. The LRMs shut down after 500 msec
of hot battery bus power operation.

Training Information Point

The hot battery bus holds the static random access
memory (SRAM) with no other power on the airplane. If
you remove the battery, you lose some data from the
LRMs. The data you lose includes:

— ACMF report data stored on the ACMF CCA
- Fault history data collected by the CMCF.

Power Distribution

Each LRM changes the 28v dc from the backplane power
buses into:

— Voltages required by the LRM
- 5v dc transceiver voltage
- 2v dc termination voltage.

Each LRM sends a 5v dc transceiver voltage to one of
the four transceiver power backplanes. This power is
used by the transceivers in the LRMs.

Each LRM sends a 2v dc termination voltage to one of
the four termination power backplanes. Terminators on
the ends of the backplane data buses use the power from
the 2v termination power backplanes.

EFFECTIVITY
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Training Information Point

Each LRM has a hot insertion switch. The switch makes
sure that the LRM does not get power until it has
positive contact between its connector pins and the
backplane pins.

When you install an LRM into the cabinet, this sequence
occurs:

- The ground, power, and signal pins in the
connector make contact with the backplane ground,
power, and signal pins

— The hot insertion switch engages. This lets the
power from the backplane go to the power in the
LRM.

When you remove an LRM from the cabinet, the reverse
sequence ocCcCurs.
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. 4 . 4 . 4 . 4 . 4 L . 4 99—
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mAIN MON| [mAIN  mon| |mAIN  mon| [mAIN  mON| [mAIN  mon| [mAIN  mon| |MAIN  Mon| |MAIN  MON
CPM/COMM CPM/ACMF I0M(MO03) IOM(MOO04 ) I0M(MO08) I0M(M009) CPM/GG CPM/GG
CPM/BASIC (M010) (MO11)
AX 5V
AX 2V ° °
BX 5V ® ®
BX 2V ® ®
AY 5V ° -~ —
AY 2V ° —
BY 5V ° Py
BY 2V ° °
AIMS CABINET (2)
LOSS OF POWER INPUTS
POWER 1 AND 3 POWER 2 AND 4 POWER 1 AND 4 POWER 2 AND 3
MAIN MONITOR MAIN MONITOR MAIN MONITOR MAIN MONITOR
CPM/COMM |CPM/GG(MO11){CPM/GG(MO11)| CPM/COMM CPM/ACMFORBASIC| CPM/GG(MO10) | CPM/GG CPM/ACMFORBASIC
I0M(MOO3) | 10M(MO09) 10M(M009) 10M(M003) 10M(MO04%) I0M(M0O08) (M010) I10M(MO04)
10M(M0O08)

NOTE: AN LRM MUST HAVE AT LEAST ONE MAIN AND ONE MONITOR POWER INPUT TO OPERATE.
LOSS OF TWO POWER INPUTS, ONE FROM EACH SIDE (LEFT AND RIGHT) RESULTS
IN THE LOSS OF LRMS ACCORDING TO ABOVE TABLES.

AIMS - CABINET CHASSIS POWER DISTRIBUTION FUNCTIONAL DESCRIPTION
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AIMS - CABINET CHASSIS BACKPLANE DATA BUSES FUNCTIONAL DESCRIPTION

General

A signal distribution area goes along the entire width
of the rear of the cabinet chassis. This area has four
serial backplane data buses. These data buses
distribute data between the LRMs.

The data on the backplane buses transfers at a rate of
60 million bits per second (Mbps).

Data Distribution

The serial buses are AX, BX, AY and BY. The buses all
transmit the same information. The two serial buses AX
and BX come from the X bus interface in the LRM, and
are a bus pair. The two serial buses AY and BY come
from the Y bus interface in the LRM and are a bus pair.
With the dual redundant buses, the LRM can isolate
failures in the module.

A serial bus consists of three signal lines. Two of the
signal lines are data lines and the third signal Lline
is a clock line. A terminator at each end of a serial
bus terminates the three signal lines. The terminator
gets power from the termination power backplane bus.

Transceivers in each LRM transmit data to and receive
data from the backplane data buses. The LRM transmits
data on all four of the serial buses at the same time.
The transceivers get power from the transceiver power
backplane bus.

EFFECTIVITY
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The LRM compares the data it transmits on serial buses
AX and BX with the data it transmits on serial buses AY
and BY.

The duplicate bus pairs supply bit-for-bit identical
information. The duplication supplies error detection,

isolation, and containment.

Training Information Point

The status message AIMS shows when one or more of the
serial backplane data buses fail for one second. ALl
communication can be lost over a serial bus if a
transceiver shorts out the serial bus or if power to
the terminators fails.

31-41-00
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X BUS INTERFACE

Y BUS INTERFACE
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AIMS - INPUT/OUTPUT MODULE FUNCTIONAL DESCRIPTION

General

The input/output module (IOM) supplies the interface
between the software functions in the AIMS cabinet and
external signal sources. The four IOMs supply most of
the standard and shared input and output interfaces
necessary to operate the CPMs. Some unique input and
output interfaces are supplied by the CPM/Comm and the
CPM/GG.

The IOM does not monitor or interrogate any data that
passes through it. The IOM is only a high-speed data
mover.

IOM Hardware
The IOM has these four circuit card assemblies (CCAs):

- Power supply CCA

— Input/output controller/ backplane interface/power
monitor (IOC/BIPM) CCA

— ARINC 629/429 CCA

— Analog and discrete/ARINC 629 CCA.

Power Supply CCA

The power supply CCA receives 28v dc from five sources
on the power backplane. The power supply CCA supplies
power for:

— IOM CCAs
- 5v dc transceiver power backplane
- 2v dc termination power backplane

EFFECTIVITY
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- Different I/0 interfaces.

I/0 Controller/Backplane Interface/Power Monitor CCA

The I/0 controller/backplane interface/power monitor
(IOC/BIPM) CCA has:

- One single thread interface

- Two I/0 controllers (IOC)

- Two backplane interface/power monitors (BIPM)
- Four transceivers.

The single thread interface receives data from the
input and output interfaces and sends the data to the X
I0C and the Y I0C. The single thread interface also
receives data from the X IOC and sends the data to the
input and output interfaces.

The I/0 controllers (IOC) control the operation of the
different IOM input and output interfaces. The IO0Cs
receive data from the single thread interface and
transmit the data to the BIPMs. Each IOC receives data
from a BIPM and compares the data with the other IOC.
IF the data is the same, the X IOC sends the data to the
single thread interface.

The IOC also supplies the BITE for the IOM. The IOC
BITE supplies an IOM BITE history log and an IOM fault
history log. The IOC communicates with the four core
processing modules to supply IOM BITE data. The
functions in the CPMs use the BITE data to check for I/
0 interface faults.

31-41-00
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AIMS - INPUT/OUTPUT MODULE FUNCTIONAL DESCRIPTION

The I0OCs operate in a dual, self-monitoring
configuration. The I0Cs are identical. The self-
monitoring operation allows both IOCs to execute the
same instructions on a clock-for-clock basis. The IOCs
cross—compare all signals during normal operation. This
is called lock-step operation. If the data in each IOC
is the same, the X IOC sends the data to the single
thread interface. If the data in each I0OC is different,
the I0Cs will not send any more data to the I/0
interfaces.

The X BIPM sends data to and receives data from the AX
and BX transceivers. The X BIPM also sends data to and
receives data from the X IOC. The Y BIPM sends data to
and receives data from the AY and BY transceivers. The
Y BIPM also sends data to and receives data from the Y
I0C.

The BIPM has an intermodule memory (IMM) array for
data storage. The IMM array holds the data to be passed
from one LRM to another LRM in the cabinet. The IMM
array, in combination with the data bus interface,
supplies an orderly flow of the data.

For input and output data, the functions in the CPMs
need to know what place in the array in the IMM to
write to for output data and what place in the array
IMM to read from for input data.

The BIPMs also monitor power for the IOM. The BIPMs
detect over voltage and under voltage conditions. The
BIPMs prevent IOM operation during these conditions.

EFFECTIVITY
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The monitor circuits use a different power source than
the rest of the IOM for operation.

The four transceivers supply the interface between the
backplane data buses and the BIPM. The four
transceivers receive 5v dc from the transceiver power
backplane.

ARINC 629 And ARINC 429 CCA

The ARINC 629 and ARINC 429 CCA supplies the interface
between the IOC/BIPM CCA and the ARINC 629 and ARINC
429 buses.

The ARINC 629 interface transmits data to and receives
data from the ARINC 629 buses. There are two ARINC 629
terminals in this CCA. There is another ARINC 629
terminal in the analog and discrete/ARINC 629 CCA. Each
ARINC 629 terminal has one transmit bus and one receive
bus.

The ARINC 429 interface transmits data to and receives
data from the ARINC 429 buses. An IOM has 27 ARINC 429
receivers and five ARINC 429 transmitters. Each
transmitter has a wrap around receiver that monitors
the transmitted data. The five wrap around receivers
make the total number of receivers equal to 32.

Two of the ARINC 429 transmit channels are sent out

through relays. The other input into each relay is from
the other AIMS cabinet or from another IOM in the same
AIMS cabinet. The AIMS functions in the CPMs supply the
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AIMS - INPUT/OUTPUT MODULE FUNCTIONAL DESCRIPTION

relay control. The functions that supply the ARINC 429
source select logic are:

- Flight management computing function

— Central maintenance computing function
— Data conversion gateway function

— Data communication management function.

Analog and Discrete/ARINC 629 CCA

The analog and discrete/ARINC 629 CCA supplies the
interface between the IOC/BIPM and the analog inputs
and outputs, the discrete inputs and outputs and one
ARINC 629 channel.

The analog and discrete interface supplies 76 discrete
inputs. Sixteen of the inputs are wrap around
discretes. The total number of discrete inputs
available for other inputs is 60. The analog and
discrete interface converts the discrete inputs to a
digital format. The IOC/BIPM CCA transmits the digital
data on the backplane data bus to the CPMs.

The analog and discrete interface supplies sixteen
discrete outputs. Wrap around discrete inputs monitor
the discrete outputs. The analog and discrete interface
coverts the digital data from the IOC/BIPM CCA and sets
the analog discrete outputs.

The analog and discrete interface supplies 11 analog
inputs and converts the analog inputs to a digital
format. The IOC/BIPM CCA transmits the digital data on
the backplane data bus to the CPMs.

EFFECTIVITY
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The analog and discrete interface supplies two analog
outputs. It converts the digital data from the I0C/BIPM
CCA and supplies the analog discrete outputs.

IOM Slot Position

The IOMs all have the same hardware and software. The
IOM gets its slot identity from a ground that the

cabinet supplies.

Training Information Point

At power up, the IOMs go through an initialization
phase where they read their slot identity and configure
themselves to the slot they are in. If you remove and
install an IOM, when you reapply power to the cabinet,
the IOM will go through the initialization phase.
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AIMS — CORE PROCESSOR MODULE/BASIC FUNCTIONAL DESCRIPTION

General Circuit Card Assemblies
These are the four types of core processor modules: The CPMs have internal slots for up to 7 circuit card
assemblies (CCAs). The CPMs all have five basic CCAs.
- CPM/Basic The remaining internal slots for CCAs contain unique
- CPM/Graphics generator (CPM/GG) CCAs to make each CPM different.
- CPM/Airplane condition monitoring function (CPM/
ACMF) These are the five basic CCAs:

— CPM/Communication (CPM/Comm) .
— Power supply CCA

Each CPM has the same basic hardware and some unique - Backplane interface/power monitor (BIPM) CCA
hardware. Each of the CPMs have the same hardware as - Processor CCA
the CPM/Basic and then some unique hardware to make it - Instruction Memory CCA
different. — Data memory CCA.
The CPM/Basic does the calculations for these systems: The sixth and seventh slots have a unique CCA in some
CPMs. This makes each of the four types of CPMs
- Flight management computing system different.

— Thrust management computing system.
The CPM/Basic only has the five basic CCAs. The CPM/

CPM Hardware Basic is described here.

The core processor modules have: Power Supply CCA
- lockstep processors The power supply CCA receives 28v dc from five sources
— Memory devices on the power backplane. The power supply CCA supplies
— Application specific integrated circuits power for these functions:

— Support hardware.
— The other CCAs
ALL of this 1is mounted on circuit card assemblies in - 5v dc transceiver power backplane
the CPM. - 2v dc termination power backplane.

o 31-41-00
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AIMS — CORE PROCESSOR MODULE/BASIC FUNCTIONAL DESCRIPTION

Backplane Interface/Power Monitor CCA

The backplane interface/power monitor (BIPM) CCA has
two backplane interface/power monitors (BIPM) interface
circuits and four transceivers.

The CPM uses the BIPMs for communication to the other
CPMs and to the IOMs on the backplane data bus. The
BIPM CCA also monitors the CPM power.

The X BIPM sends data to and receives data from the AX
and BX transceivers. The Y BIPM sends data to and
receives data from the AY and BY transceivers. The X
BIPM and Y BIPM also sends data to and receives data
from the processor CCA.

The BIPM has an intermodule memory (IMM) array for data
storage. The IMM array holds the data to be passed from
one LRM to another LRM in the cabinet. The IMM array,
in combination with the bus interface, supplies an
orderly flow of the data.

The BIPMs detect over voltage and under voltage
conditions. The BIPMs prevent IOM operation during
these conditions. The monitor circuits use a different
power source than the rest of the CPM for operation.

The four transceivers supply the interface between the
backplane buses and the backplane data bus/IMM
interface circuits. The transceivers receive 5v dc from
the transceiver power backplanes.

EFFECTIVITY
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Processor CCA

There are two identical microprocessors on the
processor CCA. The microprocessors do the same
operations and use the same software from memory. The
processor CCA has bus comparison circuits to compare
the data and control the buses of the two
microprocessors. The bus comparison circuits check that
the microprocessors generate and receive identical
information. The bus comparison circuits report a fault
to BITE if the data is not identical.

Instruction Memory and Data Memory CCAs

The microprocessors access instruction memory from the
instruction memory CCA through the bus comparison
circuits. The microprocessors also access data memory
from the data memory CCA through the bus comparison
circuits. Both memories are software loadable. The
memories use electrically erasable programmable read
only memory (EEPROM) devices and battery-backed static
random access memory (SRAM) devices.

The instruction memory stores operational (OPS)
software. It includes this software:

— Core software
- BITE software
— Operational software for the AIMS functions.

Each microprocessor accesses this instruction software

and does the instructions directly out of the
instruction memory.
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The data memory stores databases and program variables.
These are the databases:

— Navigation database (NDB) software

- Airline modifiable information (AMI) software

— Operational program configuration file (OPC)
software

- BITE history data.

These are the program variables:
- FMCF CDU entered data

— CMCF existing faults
— CMCF fault histories.

EFFECTIVITY
WB371
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AIMS - CORE PROCESSOR MODULE/AIRPLANE CONDITION MONITORING FUNCTION FUNCTIONAL DESCRIPTION

General

The core processor module/airplane condition monitoring
function (CPM/ACMF) uses the same hardware as the CPM/
Basic and additional hardware to supply memory to store
reports and variables for the airplane condition
monitoring system.

The CPM/ACMF does computations for these systems:
- Flight management computing system
— Thrust management computing system

- Airplane condition monitoring system.

CPM/ACMF Hardware

In addition to the five standard CCAs, the CPM/ACMF has
a sixth CCA. The sixth CCA is the ACMF memory CCA. The
ACMF memory CCA has 6 Mbytes of battery backed static
random access memory (SRAM).

ACMF _Memory CCA

The ACMF memory CCA includes the:

— Core processor bus interface
— Memory array
— Memory decode logic.

The core processor bus interface communicates with the
processor CCA. It supplies the protocol for the data
transfers between the ACMF memory CCA and the processor
CCA.

EFFECTIVITY
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The memory array is 6 Mbytes of SRAM. The memory array
stores reports and variables.

The memory decode logic supplies the control signals to

the memory array. It is the interface between the core
processor bus interface and the memory array.
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AIMS - CORE PROCESSOR MODULE/GRAPHICS GENERATOR FUNCTIONAL DESCRIPTION

General

The core processor module/graphics generator (CPM/GG)
uses the same hardware as the CPM/Basic and additional
hardware to generate image data for the six display
units.

The CPM/GGs do the calculations for the primary display
system.

CPM/GG _Hardware

In addition to the five standard CCAs, the CPM/GG has a
sixth CCA. This sixth CCA is the graphics generator
(GG) CCA. The graphics generator CCA generates display
formats and transmits this information to the display
units.

GG_CCA
The GG CCA 1includes these functions:

— Core processor bus interface
- Vector generation logic

- Weather radar logic

— Data compression/transmission.

The core processor bus interface communicates with the
processor CCA. It supplies the protocol for the data
transfers between the GG CCA and the processor CCA.

The vector generation logic creates these display
functions:

EFFECTIVITY
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- Lines

- Arcs

- Characters

- Background shading colors.

The vector generation logic receives graphics
instructions from the core processor bus interface. The
vector generation logic supplies the display format
data to the data compression/transmission logic.

The weather radar logic does these functions:

- Receives weather radar ARINC 453 data from the
left and right weather radar receiver-transmitters

- Creates raster type map image for display

— Calculates and adjusts the radar data to correct
for airplane motion

— Supplies the weather radar data to the data
compression/transmission logic.

The data compression/transmission logic:

— Combines data from the vector generation logic and
the weather radar logic

— Compresses the data

- Transmits the data to the display units.

The data compression/transmission logic has a display
unit video bus transmitter. The transmitter sends image
data to the display units at a 125 Mbit per second
rate. The data compression/transmission logic receives
transmission instructions from the core processor bus
interface.
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AIMS — CORE PROCESSOR MODULE/COMMUNICATIONS FUNCTIONAL DESCRIPTION

General

The core processor module/communications (CPM/Comm)
uses the same hardware as the CPM/Basic and additional
hardware to supply unique interfaces not supplied by
the IOMs.

The CPM/Comm does the calculations for these systems:

- Flight data recorder system
- Central maintenance computing system
— Data communication management system.

CPM/Comm_ Hardware

In addition to the five standard CCAs, the CPM/Comm has
two additional CCAs. The two CCAs are the multifunction
CCA and the fiber optics CCA.

Multi—-Function CCA
The multifunction CCA has these interfaces:

— Core processor bus interface
— Datalink ARINC 618 interface
— FDR ARINC 717 interface

— QAR ARINC 717 interface

— QAR RS422 interface.

The core processor bus interface supplies the protocol
for the data transfers between the processor CCA and
the:

EFFECTIVITY
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— Datalink ARINC 618 1interface

— FDR ARINC 717 interface

— QAR ARINC 717 dinterface

— QAR RS422 interface

- Fiber optics interface in the fiber optics CCA.

The datalink ARINC 618 interface does these functions:

- Receives data modulated on tones from the center
or right VHF communication transceiver

— Demodulates the tones and determines the message
data

- Transmits the message data to the DCMF.

The datalink ARINC 618 interface also does these
functions:

— Receives message data from the DCMF

— Modulates audio tones with the message data

— Transmits the data modulated on the audio tones to
the center or right VHF radio.

The datalink ARINC 618 interface also transmits faults
to the DCMF.

The center VHF communication transceiver interfaces
with the CPM/Comm in the left AIMS cabinet. The right
VHF communication transceiver interfaces with the CPM/
Comm in the right AIMS cabinet.

The FDR ARINC 717 interface receives data from the

DFDAF software. The FDR ARINC 717 interface in the
right AIMS cabinet transmits the data to a relay in the
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left AIMS cabinet. The DFDAF software in the left AIMS
cabinet controls the relay and selects between the data
received from the DFDAF in the left AIMS cabinet and

the data received from the right AIMS cabinet. The FDR
ARINC 717 dinterface in the left AIMS cabinet transmits
the selected source of data from this relay to the FDR.

The FDR ARINC 717 interface also transmits faults to
the DFDAF.

The QAR ARINC 717 and RS422 interface are not used.

Fiber Optics CCA

The fiber optics CCA contains two optic transmitters
and receivers. These transmitters and receivers are the
interface to the avionics local area network bypass
switch units. The left AIMS cabinet communicates with
BSU 1. The right AIMS cabinet communicates with BSU 2.
The DCMF software in the CPM/Comm transfers data to and
receives data from the fiber optics.

EFFECTIVITY
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General

The airplane information management system (AIMS) must
have several types of software loads. These are the
types of software:

- Operational program software (OPS) in all CPMs and
I0Ms

— Operational configuration files (OPC) in all CPMs

— Navigation Data Base (NDB) software for the FMCF
function

- Airline modifiable information (AMI) software for
related functions.

The design of the 777 airplane gives the option to
permit airlines to customize the operation of some of
the functions in AIMS.

AMI software supplies this flexibility. Baseline AMI
software and default values provides basic
functionality for the related AIMS systems.

If you make the decision to modify or customize the
basic functionality, you use the ground based software
tool (GBST to develop the new AMI. You must have a Sun
workstation to operate the software for the GBST.

Baseline AMIs
Baseline AMIs supply an initial Llevel of functionality

for several AIMS functions.These are the functions that
use baseline AMIs:

EFFECTIVITY
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- Airplane condition monitoring function (ACMF)

- Flight deck communication function (FDCF)

- Electronic checklist (ECL) portion of the primary
display function (PDF)

— Central maintenance computing function (CMCF).

You load baseline AMIs software into the AIMS cabinet
from a separate diskette. This software is in addition
to the other software for the core processor module
(CPM) that has the related function. A new or modified
AMI load will replace any existing AMI software for
that particular function.

Default Values

Default values also supply an initial level of
functionality for several AIMS functions. These are the
functions that use default values:

— Data communication management function (DCMF)
- Flight management computer function (FMCF).

Default values are hardcoded (non-modifiable) values
found in the operational software of the CPM for the
related functions. To cause the function to operate
with new values you must develop a customized AMI and
load that software into the CPM from a new diskette.
These new values do not replace the default values but
are used instead of the default values. If the AMI
fails, the functions go back to the default values.

31-41-00
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Boeing initially installs a null AMI. A null AMI is a
blank AMI that causes the related function to use the
default values.
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General

These are the four different types of software in the
AIMS cabinet:

— Operational program software (OPS)

— Operational configuration files (OPC)
— Airline modifiable information (AMI)
- Database.

These are the two different types of data stored by the
LRMs:

- Bite history data
- Run-time data.

These are the three different types of memory that the
LRMs use to store the software and the data:

- Flash which is nonvolatile
— EEPROM which is nonvolatile
- SRAM which is volatile.

Operation Program Software

The OPS is the core software and the application
software for the avionic functions. There is a unique
software part number for each type of LRM. Modules that
are the same, like all the IOMs and the two CPM/GGs,
have the same part number.

The OPS 1is stored in flash memory which is nonvolatile
memory. If you remove the module from the cabinet, you

EFFECTIVITY
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do not lose the OPS software. The OPS software can be
loaded into the module either in the shop or when it is
installed on the airplane.

Operation Program Confiquration Files

The OPCs set the configuration of the airplane. The
OPCs replace hardware program pins used on older model
airplanes. There is only one OPC part number for the
cabinet. This one part number includes the OPCs for
several avionic functions.

The OPCs are in flash memory.

Training Information Point

There is only one OPC software part number for the
cabinet. When you remove and replace one LRM, you can
load the OPC into that LRM. When you load the OPC into
the LRM, it will do a check to make sure it is the same
OPC software that is in the other LRMs in the cabinet.
This is to make sure that you can not load an OPC with
a different part number into any LRM.

If the OPC software part number changes, you need to
load the new OPC into all the LRMs in the cabinet.
During a data load, you will get a dialog box that
shows that the software is incompatible with the old
OPC part number in the other LRMs. You can override and
force the software to load into the LRM.

31-41-00
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Airline Modifiable Information

The AMIs set the configuration of the airplane. This
software, developed with the ground based software
tool, gives the airlines more flexibility to define
their configuration. Several avionic functions have an
AMI. There is a separate software part number for each
AMI.

The AMIs are in flash memory.

Database

There is one database for AIMS, the navigation
database. The flight management computing function uses
this database. There is only one part number for this
database.

The database 1is in flash memory.

BITE History Data

Each LRM stores BITE history in EEPROM. EEPROM is
nonvolatile memory. If you remove the LRM this BITE
history is saved.

Run-Time Data

The run—-time data is data that is generated by the
operation of the cabinet. This run-time data is in

SRAM. If you remove the module you will lose this data.
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The hot battery bus power holds the data in SRAM, so
that when you power down the airplane you do not lose
this data.

Training Information Point

If you remove the LRM or if you remove the battery
without primary power, you lose this run time data.
Specific data that you lose includes:

— ACMF report data stored in the ACMF CCA
- Fault history data collected by the CMCF.

LRMs software
This is the software loaded into the CPM/Comm:

— CPM/Comm OPS (includes core software and DCGF,
CMCF, DCMF, DFDAF, FDCF, QARF)

- AIMS OPC

- AMI for CMCF

- AMI for DCMF

- AMI for FDCF.

This is the software loaded into the CPM/ACMF:

— CPM/ACMF OPS (includes core software and DCGF,
ACMF, FMCF, TMCF, and performance database)

- AIMS OPC

- AMI for FMCF

- AMI for ACMF

- Nav database.

31-41-00
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This is the software loaded into the CPM/Basic:

— CPM/Basic OPS (includes core software and DCGF,
FMCF, TMCF, and performance database.)

- AIMS OPC

- AMI for FMCF

- Nav database.

This is the software loaded into the CPM/GGs:
- CPM/GG OPS (includes core software, DCGF and PDF)
- AMI for PDF
- AIMS OPC.

The software loaded into the IOMs is IOM OPS (includes
core software).

Training Information Point

The status message AIMS shows when there is a
difference between the OPCs or program pins of the left
and right AIMS cabinets. This is monitored at power up
or when this software is loaded.

EFFECTIVITY
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AIMS — DATA CONVERSION GATEWAY FUNCTION FUNCTIONAL DESCRIPTION

General

The data conversion gateway function (DCGF) has these
five primary purposes:

- Transfer data between the flight control ARINC 629
buses and analog, analog discrete and ARINC 429
buses

- Transfer data between the systems ARINC 629 buses
and analog, analog discrete and ARINC 429 buses

- Transfer data between the systems ARINC 629 buses
and the flight control ARINC 629 buses

- Isolate transfer of engine data between the flight
control ARINC 629 buses and the systems ARINC 629
buses

- Isolate transfer of engine data between the
systems ARINC 629 buses and analog, analog
discrete and ARINC 429 buses.

ALL DCGF data transfers follow the same basic data
flow. The IOMs receive the data. The data then moves to
the CPMs over the backplane data bus. The CPMs reformat
the data and send the data back to the IOMs. The IOMs
then transmit the data.

DCGF Types

There are seven different types of data transfer.

DCGF Type 1: The AIMS cabinets receive ARINC 429,
analog discrete signals, and analog signals and
transmit the data to the flight controls ARINC 629
buses.

EFFECTIVITY
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DCGF Type 2: The AIMS cabinets receive ARINC 429 and
analog discrete signals and transmit the data to the
systems ARINC 629 buses.

DCGF Type 3: The AIMS cabinets receive data from the
flight controls ARINC 629 buses and transmit the data
to the systems ARINC 629 buses.

DCGF Type 4: The AIMS cabinets receive data from the
systems ARINC 629 buses and transmit the data to the
flight controls ARINC 629 buses.

DCGF Type 5: The AIMS cabinets receive data from the
flight controls ARINC 629 buses and transmit ARINC 429
data and analog discrete signals.

DCGF Type 6: The AIMS cabinets receive data from the
systems ARINC 629 buses and transmit ARINC 429 data and
analog discrete signals.

DCGF Type 7: The AIMS cabinets receive data from a
systems ARINC 629 bus and transmit the data to another
systems ARINC 629 bus.

DCGF _Software

Each AIMS cabinet has two DCGFs. Each DCGF has a master
and a shadow. The master is in control unless the CPM
fails. Then the shadow takes over. DCGF1 is in the two
CPM/GGs. CPM/GG MOO10 is the master and CPM/GG MO011 is
the shadow. DCGF2 is in the CPM/COMM and the CPM/Basic
or CPM/ACMF. The CPM/Basic or CPM/ACMF is the master

31-41-00

- 103 -



31-41-00-034 Rev 3 04/26/95

@ﬂﬂf]ﬂﬂ 777 TRAINING MANUAL

AIMS — DATA CONVERSION GATEWAY FUNCTION FUNCTIONAL DESCRIPTION

and the CPM/COMM is the shadow. DCGF1 and DCGF2 operate
independent ly.

DCGF1 processes left engine data, data transfers and
AOA and TAT calculations. DCGF2 processes right engine
data and data transfers.

The engine data is data that goes to and from both
engines for control and indication. This data goes to
the EECs via the engine data interface units:

— ADIRU and SAARU data

— Autothrottle trim commands

— Condition of various engine related flight deck
controls and switches.

Training Information Point

The status message AIMS shows when the DCGF fails in
more than one of the CPMs or there is insufficient
input/output resources for more than one second.

When only one of the DCGFs fail, a scheduled
maintenance task (SMT) message AIMS CABINET LRM shows.
It is a requirement that you do a check for this SMT
message every 30 days. If the SMT message shows, you
must do the corrective action for the DCGF. The SMT
messages are on the maintenance task maintenance page.
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AIMS — UNIVERSAL TIME (COORDINATED) FUNCTION FUNCTIONAL DESCRIPTION

General

The core processor modules (CPMs) each perform the
universal time (coordinated) function (UTCF) in
addition to their other major functions.

Each CPM has a UTCF that supplies universal time
(coordinated) (UTC) and date to all the functions in
that CPM. One of the CPMs in each cabinet also sends
UTC and date to the other airplane systems.

Time and Date Calculation

The AIMS cabinets receive time and date data from the
global positioning system sensor units (GPSSUs). The
GPSSUs also send an analog time mark once per second.
The UTCF uses the time mark signal and the time data to
calculate the UTC.

CPM Interface

The UTCF in each CPM computes the UTC and provides the
UTC and date to the functions on that CPM. The UTCF
uses the left GPSSU data if it is valid. Otherwise, the
UTCF uses the right GPSSU data.

If GPSSU data is not available, the UTCF maintains the
UTC and the date. It does this based on the last valid
data received from the GPSSU and its own internal
clock.

EFFECTIVITY
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The hot battery bus power permits the CPM clocks to
continue to keep time when no other sources of power is
available to the CPMs.

User System Interface

Each AIMS cabinet transmits UTC and date data to other
airplane systems on these ARINC 429 data buses:

- General purpose #1 bus
- General purpose #2 bus
- Inertial reference bus
- Central maintenance buses (L/C/R).

Each AIMS cabinet transmits UTC and date data to other
airplane systems on these ARINC 629 data buses:

- Flight controls buses
- Systems buses.

Only one of the four CPMs in a cabinet sends time and
date data to other airplane systems. The priority for
the CPM that sends the data is:

- CPM/Comm

- CPM/GG (MO10)

- CPM/GG (MO11)

— CPM/ACMF or CPM/Basic.

31-41-00
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AIMS - SYSTEM GROUND TESTS

General airworthiness. Use EICAS messages with the proper
documentation to find airworthiness.
These are the two different types of systems tests:

— IOM module reset test
— CPM reset test.

IOM Module Reset Test

Each of the four IOMs have an individual module reset
test.

This test makes sure that the IOM operates correctly.
The approximate time to run the test is less than one
minute. After the test starts, you can not stop it.

This test may show failures of fault tolerant
components which may not have an effect on
airworthiness. Use EICAS messages with the proper
documentation to find airworthiness.

CPM Module Reset Test

Each of the four CPMs have an individual module reset
test.

This test makes sure that the CPM operates correctly.
The approximate time to run the test is less than one
minute. After the test starts, you can not stop it.

This test may show failures of fault tolerant

components which may not have an effect on
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(8)

Select ATA System

(55)

30 Window Heat Control System
31 AINS - Flight Data Recorder System
31 Printer

31 AIMS - Airplane Condition Monitoring System

31 AIMS - Right AIMS
31 Warning Electronic System
32 Proximity Sensor System (PSS)

32 Air/Ground System

31 AIMS - Left AIMS

Select System Test

GROUND TESTS

Select Test Type
SYSTEM
TEST
OPERATIONAL
TEST

LRU
<> REPLACEMENT
TEST

(8)

CPM/COMM(MOO1) IN LEFT AIMS MODULE RESET

CPM/ACMF(MO02) IN LEFT AIMS MODULE RESET

I0M(MO03) IN LEFT AIMS MODULE RESET

IOM(MOO4) IN LEFT AIMS MODULE RESET

IOM(MOO8) IN LEFT AIMS MODULE RESET

I0M(MO09) IN LEFT AIMS MODULE RESET

CPM/GG(MO10) IN LEFT AIMS MODULE RESET

CPM/GG(MO11) IN LEFT AIMS MODULE RESE

CONTINUE

HELP | | GO BACK

CPM/COMM(MOO1) IN
CPM/ACMF (MO02) IN
IOM(MOO3) IN LEFT
IOM(MOO4) IN LEFT
IOM(MOO8) IN LEFT
IOM(MOO9) IN LEFT

LEFT
LEFT
AIMS
AIMS
AIMS
AIMS

AIMS MODULE RESET
AIMS MODULE RESET
MODULE RESET
MODULE RESET
MODULE RESET
MODULE RESET

CPM/GG(MO10) IN LEFT AIMS MODULE RESET
CPM/GG(MO11) IN LEFT AIMS MODULE RESET
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General

You can do AIMS operational tests from the MAT. Use the
operational test to do a check of the ARINC 429 relays
in each IOM.

Operational Tests

Each of the four IOMs has an operational test.

This test makes sure that the ARINC 429 relays in the
IOM operate correctly. The approximate time to run the
test is less than one minute. After this test starts,
you can not stop it.

This test may show failures of fault tolerant
components which may not have an effect on
airworthiness. Use EICAS messages and proper
documentation to find airworthiness.
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Select Operational Test

(4

Select ATA System

(55)

30 Window Heat Control System
31 AIMS - Flight Data Recorder System
31 Printer

31 AIMS - Airplane Condition Monitoring System

31 AIMS - Right AIMS
31 Warning Electronic System
32 Proximity Sensor System (PSS)

32 Air/Ground System

31 AIMS - Left AIMS

Select Operational Test

GROUND TESTS

Select Test Type

&
&
&

SYSTEM
TEST

OPERATIONAL
TEST
LRU

REPLACEMENT
TEST

(4)

I0M(MO03) in Left AIMS ARINC 429 Relays
I0M(MOO4) in Left AIMS ARINC 429 Relays
IOM(MO08) in Left AIMS ARINC 429 Relays

I0M(MO09) in Left AIMS ARINC 429 Relays

CONTINUE

HELP

| | GO BACK

IOM(MOO3) IN LEFT AIMS ARINC 429 RELAYS
IOM(MOO4) IN LEFT AIMS ARINC 429 RELAYS
IOM(MOO8) IN LEFT AIMS ARINC 429 RELAYS
IOM(MOO9) IN LEFT AIMS ARINC 429 RELAYS
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General
These are the two LRU replacement tests:

— IOM module reset test
— CPM reset test.

IOM Module Reset Test

Each of the four IOMs has an individual module reset
test.

This test makes sure that the IOM operates correctly.
The approximate time to run the test is less than one
minute. After the test starts, you can not stop it.

This test may show failures of fault tolerant
components which may not have an effect on
airworthiness. Use EICAS messages and proper
documentation to find airworthiness.

CPM Module Reset Test

Each of the four CPMs has an individual module reset
test.

This test makes sure that the CPM operates correctly.
The approximate time to run the test is less than one
minute. After the test starts, you can not stop it.

This test may show failures of fault tolerant

components which may not have an effect on
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airworthiness. Use EICAS messages and proper
documentation to find airworthiness.
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Select LRU Replacement Test

(8)

Select ATA System

GROUND TESTS

(55)

30 Window Heat Control System

31 Printer

31 AIMS - Right AIMS
31 Warning Electronic System
32 Proximity Sensor System (PSS)

32 Air/Ground System

31 AIMS - Flight Data Recorder System

31 AIMS - Airplane Condition Moni

toring System — <> OPERATIONAL

Select Test Type

SYSTEM
TEST

LRU
@ REPLACEMENT
TEST

M

Select LRU Replacement

Test (8)

CPM/Comm(M0O01) in Left AIMS Module Reset
CPM/ACMF(MO02) in Left AIMS Module Reset
I0M(MO03) in Left AIMS Module Reset
I0M(MO04) in Left AIMS Module Reset
I0M(MO08) in Left AIMS Module Reset
IOM(MO09) in Left AIMS Module Reset
CPM/GG(MO10) in Left AIMS Module Reset

CPM/GG(MOT1) in Left AIMS Module

Reset

CONTINUE

HELP | | GO BACK

CPM/COMM(MOO1) IN
CPM/ACMF (M0O02) 1IN
IOM(MOO3) IN LEFT
IOM(MOO4) IN LEFT
IOM(MOO8) IN LEFT
IOM(MOO9) IN LEFT

LEFT
LEFT
AIMS
AIMS
AIMS
AIMS

AIMS MODULE RESET
AIMS MODULE RESET
MODULE RESET
MODULE RESET
MODULE RESET
MODULE RESET

CPM/GG(MO10) IN LEFT AIMS MODULE RESET
CPM/GG(MO11) IN LEFT AIMS MODULE RESET
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PRIMARY DISPLAY SYSTEM — INTRODUCTION

General

The primary display system (PDS) is part of the
airplane information management system (AIMS). The PDS
shows information in many different formats on six
display units (DUs) in the flight deck. The information
inc ludes:

- Airplane status

- Navigation data

- Flight plan data

- Engine indicating and crew alerting data
— Communication data

- Checklists

- Maintenance data.

Abbreviations and Acronyms

ACARS — aircraft communications addressing and
reporting system

ACE — actuator control electronics

acpt — accept

ADIRS — air data inertial reference system

ADIRU —air data inertial reference unit

AFDS — autopilot flight director system

ail - aileron

AINMS —airplane information management system
ALDB —airline loadable database

alt - altitude

altn - alternate

app — approach

EFFECTIVITY

WB371

777 TRAINING MANUAL

ARINC - Aeronautical Radio, Inc.

arpt - airport

att - attitude

baro - barometric

BLS - bezel Llight sensor

brks - brakes

canc - cancel

capt — captain

CAS — calibrated airspeed

(o{o])) - cursor control device

Ccbu - control display unit

chk L - check list

CMCF - central maintenance computing function

comm — communication

CPM/GG — core processor module/graphics generator

crz - cruise

DH — decision height

DSP - display select panel

dspl - display

DU —display unit

EFIS CP — electronic flight instrument system
control panel

EGT - exhaust gas temperature

EICAS —engine indication and crew alerting
system

elev - elevator

eng - engine

EPCS - electronic propulsion control system

ESI - engine start inhibit

31-61-00



31-61-00-001.002 Rev 3 10/20/1997

@!afl,va
PRIMARY DISPLAY SYSTEM - INTRODUCTION

excd - exceedance

ext - external

fctl - flight control

F/D - flight director

FDCF - flight deck communication function
FF - fuel flow

flprn - flaperon

flt - flight

FMA - flight mode annunciation

FMCF - flight management computing function
FMCS - flight management computing system
F/0 - first officer

FPV - flight path vector

FPA - flight path angle

FSEU - flap slat electronics unit

fwd - forward

GPWS — ground proximity warning system
GS - glide slope

G/S - ground speed

hdg - heading

hPa - hectopascal

hyd - hydraulic

IDG - integrated drive generator

ILS - instrument landing system

IM - inner marker

inbd - inboard

IOM - input/output module

isln - isolation

ISSP - instrument source select panel
EFFECTIVITY

WB371
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Lim - Limit

LNAV - Llateral navigation

Lo - low

loc - localizer

LRU - Lline replaceable unit

LRM - Lline replaceable module

LSK - line select key

mag - magnetic

MAT - maintenance access terminal
MCP — mode control panel

MDA - minimum descent altitude

MFD - multi-function display

MINS — minimums

MLW — maximum landing weight

MM - middle marker

MMEL - master minimum equipment Llist
MMO — maximum operating mach number
MTRS - meters

nav - navigation

NCD - no computed data

ND - navigation display

NVM - nonvolatile memory

N1 - low pressure rotor speed

N2 - high pressure compressor RPM
OF - overfull

oM - outer marker

OPAS — overhead panel ARINC 629 system
outbd - outboard

ovht - overheat

31-61-00
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PDS - primary display system TCAS - traffic alert and collision avoidance
PFD - primary flight display system
pln - plan TCW — time critical warning
pos - position temp - temperature
QFE —altimeter setting to indicate height tfc - traffic

above reference airfield trk - track
QNH —altimeter setting to indicate height upr - upper

above mean sea level uTcC - universal time (coordinated)
QRH - quick reference handbook vert —vertical
RA -radio altitude vib - vibration
RA - resolution advisory vlv - valve
rcd - record VMO — maximum operating Llimit speed
rcl - recall VNAV - vertical navigation
ref - reference VR - rotation speed
rev - reverser VREF - landing reference speed
RF -refill VSI - vertical speed indicator
rjct -reject VS - stall speed
RLS - remote Llight sensor VTK —vertical track
RTO -rejected takeoff VTO - volumetric topoff
SAI - system analysis item V1 - takeoff decision speed
SATCOM - satellite communications V2 - takeoff safety speed
SMT - scheduled maintenance task WAI - wing anti-ice
SPD - speed WES - warning electronics system
stat - status wpt - waypoint
std - standard WXR - weather radar
TA - traffic advisory X-BLD - cross bleed
TAI - thermal anti-ice
TAS - true airspeed
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PRIMARY DISPLAY SYSTEM - GENERAL DESCRIPTION

General

The AIMS PDS provides dynamic and static information to
the flight and ground crews. The PDS also provides crew
interface with other avionics systems. These are the
major components of the AIMS PDS:

- Six display units (DUs)

- Two EFIS control panels (EFIS CPs)

- Display select panel (DSP)

— Two cursor control devices (CCDs)

- Two remote Llight sensors (RLSs)

- Two instrument source select panels (ISSPs)
- Two display switching panels

- Center display control panel.

Three control display units (CDU) give alternate EFIS
CP functions and alternate DSP functions.

Overhead Panel ARINC 629 System (OPAS) Interface

These are the control panels that interface with the
OPAS:

- DSP

- Two CCDs

- Two ISSPs

- Two display switching panels
- Center display control panel.

OPAS multiplexes the signals and sends the data to the
systems ARINC 629 data buses.

EFFECTIVITY
WB371
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OPAS also sends control information to each control
panel.

AIMS Cabinet Interfaces

The AIMS cabinets get airplane information on the ARINC
629 flight controls and system buses and the ARINC 429
buses. The AIMS cabinets also get analog and analog
discrete data.

The AIMS cabinets get control information from the two
EFIS CPs and the two CCDs on ARINC 429 data buses.
Additional control information comes from the three
CDUs on the systems ARINC 629 buses.

The AIMS cabinets send information to the display units
on high speed coax lines through four coax couplers.

Two remote Llight sensors supply inputs to the two
outboard display units. Other flight deck controls
supply additional brightness and contrast controls for
the display units.

Each display unit sends information to the AIMS
cabinets on ARINC 429 data buses. This data is for
fault reporting and brightness controls.

DU Location _and Formats

Location determines which types of display format
shows. These are the display locations:

- Left outboard DU

31-61-00
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PRIMARY DISPLAY SYSTEM - GENERAL DESCRIPTION

- Left inboard DU
- Upper center DU
- Lower center DU
- Right inboard DU
- Right outboard DU.

The format that each DU shows depends on its location.
DU status, location, and switch inputs determine the
format a DU shows.

- Primary flight display (PFD)
— Navigation display (ND)

- EICAS

— Multifunction display (MFD).

The left and right outboard DUs show only a PFD format.

The left and right inboard DUs normally show the ND
format. They can show these formats:

- PFD
- EICAS
- MFD.

The upper center DU shows only the EICAS format. The
lower center DU normally shows the MFD format. It can
show these formats:

- EICAS
- ND
- MFD.

EFFECTIVITY
WB371

These are the formats a DU can show:

777 TRAINING MANUAL

Each format has one or more modes. Flight deck control
inputs and other system inputs determine which mode
shows.

The PFD has only one mode.
The ND has these seven modes:

— Centered approach mode
- Expanded approach mode
- Centered VOR mode

- Expanded VOR mode

- Centered map mode

- Expanded map mode

- Plan mode.

The EICAS display can show the normal display or a
compacted format.

The MFD can show these formats:

- Secondary engine display
- Status display

- Synoptic display (7)

- Maintenance page (19)

- Checklists display

— Communication display.

The PFD, EICAS and secondary engine formats are

critical formats. The ND and other MFD formats are
essential formats.

31-61-00
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Major Components

The primary display system major components in the
flight deck are:

- Left outboard display unit (DU)
- Left inboard DU

- Right outboard DU

- Right inboard DU

- Upper center DU

— Lower center DU

— Left EFIS control panel (CP)

- Right EFIS CP

- Display select panel

— Left cursor control device (CCD)
- Right CCD

— Left Remote Light Sensor (RLS)

- Right RLS

— Captain's display switching panel
- F/0 display switching panel

- Center display control panel.

Miscel laneous Components
Other controls and switches in the flight deck are:
- Left control display unit (CDU)

- Right CDU
- Center CDU.

EFFECTIVITY
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Miscel laneous Components

777 TRAINING MANUAL

There are these control panels and switches in the
flight deck:

- Left instrument source select panel (ISSP)
- Right ISSP

— Captain's data uplink control switches

- F/0 data uplink control switches

— Captain's master warning and caution Llight
- F/0 master warning and caution Llight

— Captain's forward panel brightness controls
- F/0 forward panel brightness controls.

These are the data uplink control switches:
— Accept switch
— Cancel switch
- Reject switch.
These are the forward panel brightness controls:
— Outboard display brightness control

— Inboard display brightness control
— Inboard display weather radar brightness control.

PDS Components

The left AIMS cabinet is on the E3-1 rack in the main
equipment center.

The right aims cabinet is on the E2-1 rack in the main
equipment center.

EFFECTIVITY

371 31-61-00
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OPAS Interface

The overhead panel ARINC 629 system (OPAS) receives
control panel and switch input data from the flight
deck. OPAS multiplexes the analog and discrete data and
sends it to AIMS on the systems ARINC 629 bus. OPAS
sends control signals to each of the control panels.
These components interface with OPAS:

— Display select panel (DSP)

- Two cursor control devices (CCD)

- Two display switching panels

— Two instrument source select panels (ISSP)
- Center display control panel.

Primary Display Function (PDF) of AIMS Interface

The PDF of AIMS gets control information from the two
EFIS CPs and the two CCDs on ARINC 429 data buses and
from the overhead panel ARINC system (OPAS) on the
systems ARINC 629 data buses. Additional control
information comes from the three CDUs on the systems
ARINC 629 buses.

The PDF of AIMS gets airplane information on these
buses for display:

- Flight controls ARINC 629 buses (3)
— Systems ARINC 629 buses (4)
— ARINC 429 buses.

EFFECTIVITY
WB371
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The interface between the two AIMS cabinets is on four
ARINC 629 intercabinet buses. The PDF of AIMS shares
data for redundancy and configuration management.

Display Unit (DU) Interface

The AIMS cabinets send information to the DUs on high
speed coaxial-Llines through four coaxial couplers. Each
coaxial coupler sends data to each DU.

Two remote light sensors (RLS) supply inputs to the two
outboard DUs, left RLS to left inboard DU and right RLS
to right outboard DU. Other flight deck controls supply
additional brightness and contrast controls for the
display units.

Each display unit sends information to the AIMS

cabinets on ARINC 429 data buses. This data is for
fault reporting.

31-61-00
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PRIMARY DISPLAY SYSTEM — POWER INTERFACES

Power

The captain's flight instrument 28v dc bus supplies
power to these components:

- Left outboard display unit
- Left inboard display unit

- Upper center display unit

- Left cursor control device
- Left EFIS control panel.

The first officers's flight instrument 28v dc bus
supplies these components:

- Right outboard display unit
- Right inboard display unit

— Right cursor control device
- Right EFIS control panel.

The left dc bus supplies the lower center display unit
with 28v dc.

Switches

An 1insertion switch is on the inside of each display
unit (DU) rack. As the technician installs the DU, the
switch closes and completes the circuit for the power
input.

EFFECTIVITY
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PRIMARY DISPLAY SYSTEM — BRIGHTNESS CONTROL INTERFACES

General

The display units (DUs) get brightness control inputs
manually and automatically. Each display unit has a
built-in bezel Llight sensor (BLS) for automatic
brightness control. A remote Llight sensor (RLS) on the
glareshield also supplies automatic brightness control
to the onside outboard DU. The passenger sign module
also sends automatic brightness control inputs to the
outboard DUs.

Control panels in the flight deck have individual
manual brightness controls for each display unit.
Additional manual brightness controls are available for
the display units (DUs) that show weather radar (WXR).

Automatic Brightness Control

Each display unit has a BLS on the front of the unit
that measures ambient Llight. The automatic brightness
control calculation uses two BLSs and an RLS input to
adjust the DU brightness of the six DUs.

The brightness of a DU pair changes automatically based
on the calculation of the brightest value the pair gets
from their BLSs.

Each outboard DU sends an excitation voltage to its
respective RLS. The RLS sends a signal back to its DU.
The signal changes with the amount of Llight in the
forward part of the flight deck.

EFFECTIVITY
WB371

Manual Brightness Control

The master brightness control on the passenger sign
module sends a zone brightness input to the left and
right outboard display units.

The captain's and first officer's forward panel
brightness controls have controls for their outboard
and inboard display units. These controls are on the
sidewall panels. There is a single control for the
outboard display units. There is a dual control knob
for the inboard display units. The outer knob controls
display brightness and the inner knob controls WXR
brightness.

The center display control panel has a single knob to
control the brightness of the upper center display
unit. There 1is a dual control knob for the lower center
display unit. The outer knob controls display
brightness and the inner knob controls weather radar
brightness when weather radar information shows on the
lower center display unit.

31-61-00
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PRIMARY DISPLAY SYSTEM - ARINC 429 DATA BUS INTERFACES

General - Program pin data
- CCD version number.
These components send data to the input/output modules
(IOMs) in the two AIMS cabinets on ARINC 429 data The inputs go to multiple IOMs in both cabinets. The
buses: multiple inputs provide for redundancy.

- Six display units
- Two EFIS control panels
— Two cursor control devices (CCDs).

Display Unit Interface

The display units send:

— Fault monitoring data

- Brightness sensor values

- Remote Llight sensor values
— Manual brightness values.

EFIS Control Panel Interface

The EFIS control panels send switch position data to
control the operation of the related primary flight
display and navigation display.

Cursor Control Device Interface

The cursor control devices send:

— Cursor position data

— Display cursor position switch discretes
— Cursor activation switch discrete

- CCD status

o 31-61-00
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PRIMARY DISPLAY SYSTEM - DISPLAY UNIT COAX INTERFACES

General

The display units get data from the AIMS graphic
generators through coax buses. Each AIMS cabinet has
two graphics generators, each with a bus output. Each
bus output is split six ways and goes to each DU.

The data from the graphics generators contains
instructions that make the symbols on the DUs.

EFFECTIVITY
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PRIMARY DISPLAY SYSTEM - OPAS INTERFACE

General

The overhead panel ARINC 629 system (OPAS) continuously
receives and monitors flight deck switches and Llights,
processes and formats the data, and transmits the data.
OPAS uses the left and right systems ARINC 629 data
buses. OPAS supplies two outputs to each of the primary
display functions of AIMS.

Primary Display System OPAS Interface

OPAS monitors these panels and switches of the primary
display system. They include:

— ALl the switches on the CAPT and F/0 instrument
source select panels

— CAPT display switching panel

- F/0 display switching panel

— CAPT and F/0 accept/reject switches

— EICAS display select panel

— Center display control panel

- CCDs.

EFFECTIVITY
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PRIMARY DISPLAY SYSTEM - ACCEPT, REJECT AND CANCEL SWITCH INTERFACE

General

The ACCEPT/REJECT/CANCEL switches on the captain's and
first officer's glareshields give the flight crew
control of uplink and downlink messages. The OPAS panel
data concentrator units (PDCUs) receive requests as
analog discretes and process them.

EFFECTIVITY
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PRIMARY DISPLAY SYSTEM — CAPTAIN DISPLAY SWITCHING PANEL INTERFACES

General

An inboard display (INBOARD DSPL) selector and a
heading reference (HDG REF) switch send analog
discretes to the OPAS panel data concentrator units
(PDCUs). The inboard display selector gives the flight
crew control of the inboard display format. The heading
reference switch gives the flight crew control of the
compass heading reference on both the captain's and
first officer's displays.

EFFECTIVITY
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