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Sectior 1. GENERAI-

1,1 Garmin 400W Series GPSMAAS Nav Com
The Garnin 400W Series GPS/'I,V'AAS Navigator is a panel-Eounted product

that coutains a CPS^VAAS receiver for GPS approved primary navigation,
under TSO C146a Glus optional VHF Com and VIIF Nav radios) in an

integrated udt with a movirg map ard color display. The 400W Series uuit
featues a graphical display which may also be used to dcpict taffic,
weather, or terrain data.

The uavigation functions are operated by dedicated keys and graphical

mellus wbich arc conholled by tbe buttons aad ttre dual conccntr-ic rotary
knob aloDg the bottoDl ald right side ofthe display.

Optional VHF Com and VHF Nav radio functiols are contlolled via
dedicated buttons aod knobs on the left side of the display aad adjacent to

&equencies they are controlliug.

NrGgaljon lilo Ranss tGys

CD oBs

FAA APPROVED

DATE: _IIqyeBbeL20-2002

VLOC, or
GPS.PTX

Figure I - 400W Series Control and Display Layout
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1.2 Operation
GPS/MAS TSO-C146a Class 3 Operatiou: The Gauuin 400W Series

unit, whetr jnstalled in acoordaace with STC SA01933LA, us€s GPS and
$/AAS (within the coverage of a Space-Based Augmetrtatior System
complying with ICAO Aorex 10) for en oute, terminal area, non-
precision approach operatioDs (including "GPS", "or GPS", and "RNAV"
approachcs), and approach procedues with vertical guidance (i.ncluding

'LNAVA/NAV" and'I-P\I).

Navigation is accomplished using the WGS-84 (NAD-83) coordinatc
refereuce datum. GPS navigatiou data is based upon use of onJy the Global
Positioning System (GPS) operated by tlie United States of Alnerica.

1.3 Class tr Oceanrg Remote, and other Operations:
The Garmin 400W Series, as imtalled, has been found to comply with the
requireorents for GPS primary meaas of Class II navigation in oceanic and
remote atspace, v/heu used in coujuuctiol with WAAS Garmiu Prediction
Progra.m part nuEber 006-40154-03. Ocearic oPerations are supported
when the 400W Series unit a.uluociates OCI'{. This provides an alarm liEit
of four NMI ard a mask angle of five deglees. The 400W series un.it also has
tle ability to predict RAIM availability at ary waypoint in tbe database or if
WAAS conections are expected to be absoot or disabled. This AFMS does

not coNtitut€ ar oporatioual approval for Ocea:ric or Remote area

operatioos, Additional equiplleot ilstallatioDs or operatiotral approvals may
be required.
a) Oceaoic navigation requircs au additiolal approved loug range oceauic

a.nd/o! rcmote ar€8 navigatio!. system with indepcndent display, seuson,
antenDa, and power source. (It may be a second 400W500W Series unil)

b) Redundant VHF Com aad VHF Nav systems Dray be requted for other
thaa U.S. 14 CFR Part 91 operatious. Check foreign regulation
requiremeuts as applicable. (It lray be a second 400W500W Series udt)

c) Operations approval 441 be granted for the use of the 400W Sedes unit
R-AJM prediction fuuctiou ir lieu ofthe Prediction Program for operators
requiring tlis capability. Refer to your appropriate oivil aviation
authorities for these authoriz-ations.

FAA APPROVED

DATE: _Noye!ebcr20,200f
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Section 2. LIMITATIONS

2.1 Pilot's Guide
The GARMIN 400W Series Pilot's Guide, patt Dusber ald levision listed

below (or later revisions), must be iomediarely available for the flight crew
whenever navigation is predicated on dre use ofthe 400W Scrics unit.

400W Series Pilot's Guide & RcfereDce PN 190-00356-00 Rev B
400W500W Series Optioual Displays PA{ 190-00356-30 Rev B
400W500W Serie,s Display Intcrfaces PAI 190-00356-31 Rev B

Table 1 - Softv[are Versions

This A.FM supplemetrt does rot glatrt approval for IFR operations to aircmft
limited to VFR opontions. Additional aircraft systems rnay be requted for
IER operationai approval. Systems limited to VFR shall be placarded. ia
close proximity to the 400rrv Series uuit
.,GPS LIMITED TO VF'R USE ONLY".

2.2 S!'stem Software:
Tho system mlst utilize the Main and GPS software versions listed below (or

Iater FAA approved versious). Ttre software versions are displayed on ttre

self-test page iomediately affe! turf,-on for approximately 5 seconds or ttrey

can be accessed in tbe AIX pages.

Subs€quent software velsiolls Eay support differe[t fulctious. Check the
400W Series Pilot's Guide for firrffer informatiou.

190-00356-03 Rev. A
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2.3 Navigauotr Database
The 400W Series unit database cards listed in the followiag table must be
hstalled. (IAW the TSO deviatioos granted to Garmin for the 400W unit,
uavigatiotr dstabase csrds may trot be marked with the part number. The
software automatically precludes invalid databases for use by the 400W)

a) IFR eDroutc and terminal navigation is prohibited udess the pilot verifies
the currency ofthe database or vcrifies each selected waypoint for
accuracy by rcference to cureDt approved data.

b) GPS irsfumeot approachcs using the 400W Series udts are prohibited,
unless the 400W Series unit's approach data is verified by the pilot or
clew lo bc curlenl Instument approaches must be accompLished in
accordance with au approved instrument approach procedure ttrat is
loaded from the 400W Series uait database.

c) Installations with dual 400W500W Series uaits will only crossfill
betweeD u!.its whe! they contain the same database cycle. Updating of
each database must be accomplished oa tle grouDd prior to flight.

Table 2 - ved Na tion Database Cards

2.4 Terraitr Database
The 400W Series uoit supports Terrain and requires a Terrain database card
to be irutatled in ordcr for tire feature to operate. The table below lists
compatible database cards for thc 400W series. Each of the data base cards
contains the following data:

a) I]1e Terrain Database has an area of coverage &om North 75" Latitudc
to South 60" Latitude in all lougitudes.

b) The Arport Terrail Database has an area of coverage that includes the
Udted States, Carada, Moxico, LatiD America, and South America.

c) The Obstacle Database has an alea of coverage that includes the United
States, and is updated as frequendy as every 56 days.

NOTE: The area of coverage may be modilied as additional terain data

sources become available.

FAA A}PROVED

DATE: November 20. 2007

Part Number Description
010-10546-00 Data Card, IFRW, World Wide

Data Card, IFRW, Americas010-10546-01
Data Card, IFRV/, Irltemational010-10546-02

190-00356-03 Rev. A
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Table 3 - ved Terrain Datalrase Cards

2.5 Navigation
No navigation is authorized norttr of89" (degrees) norttr latitude or soutb of
89' (doglees) soufi latitude.

2.6 Approaches
a) During GPS approaches, the pilot must verify tbe 400'tV Series udt is

operatiDg in the approach mode. (LNAV, LNAV+V, I.4NAV, or LPV)
b) metr conducting approaches referenced to true Norttr, dte heading

selection ou the AIIX pages must be adjusted to TRIIE.
c) Accomplishment of au ILS, LOC, LOC-BC, LDA, SDF, MLS, VOR

approach, or atry otler type of approach lot approved for GPS overlay, is
not authorized with GPS navigatiou guidaace.

d) Use ofdre GNS 430W VOR/LOC/GS receiver to fly approaches not
approved for GPS requtes VOR/LOC/GS navigation data to be presetrt

on the extemal iadicator (i.e. proper CDI souce selectiol).
e) For aircrafl with remote source selectioD anauaciation or remote GPS

navigation aDrunciatioos installed, conducting IER approaches is
prouibited if tlrc rerlote annunciatiotr is foutrd to be inopeEtivc during
pre-flight. (This limiration does not prohibit the conduct of an IFR
approach ifthe requircd remote aDnuncistion fails during flight. Thc
indications provided otr the 400W Series unit display may be used as a

backup).

0 Except itr emergency conditioos,IFR approaches are prohibited
whelever any physical or visual obstruction (such as a 0uow-over yoke)
restricts pilot viow or access to the 400W Series unit or the affected CDL

190-00356-03 Rev. A
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2.7 Autopilot Coupling
IFR installatioDs of a Garmin 400W Series udt allow the operator to fly all
phases of flight based on the navigation information preseuted to fie pilot;
however, not all modes may be coupled to the autopilot. All autopilots may
be coupled in Oceaaic (OCII), Enroute (ENR), and Terruinal (TERJrf)

modes; however, ltre FAA requires that vertical coupling of an autopilot for
approaches be demonstrated to moet their intended function and provide safe

aud proper operation to publisbed midmums. This installation is limited to:

E No li,nitatioDs for autopilot coupling.

tr Lateral GPS coupli:rg (LNAV only). For 430W units: TheGS ofan
ILS (WOC) may be coupled to the autopilot without any limitatious.

This limitation may be removed after an FAA Flight Test demonstatiou.
Contact GarEin lutertrational, Tech Support for additional information.

2.8 Terraitr Display
Terrain refen to the display of terrain information. Pilots are NOT
authorized to deviate ftoo ttret current ATC clearance to comply with
te[aidobstacie alerts. Terrai! unit alerts ate advisory only aod are not
equiyalent to wamilgs provided by TAWS. Navigatiotr must lot be
predicated upotr tbe use of the terrain display.

The terrain display is intended to serve as a situational awareness tool ouly
By itself, it Eay Dot provide either the accuracy or the fidelity on which to
base decisions aud plan roaneuve$ to avoid terrai! or obstacles.

2.9 \tlAv
VNAV information may be utilized for advisory idormatiou only. Use of
\alAV inforrnation for lnstrument Approach Procedures does not guararteo
Stop-Down Fix altitude protectio[, or arrival at approach minimums ia a
normal position to land.

190-00356-03 Rev. A
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2.10 Weather Display
Ifaa optional weather receiver is interfaced to the 400W Series unit, the

weather ioformation displayed is limited to supplemental use oDly and may
not be used in lieu of an official weather data source.
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2.11 Trafftc Display
TrafEc may be displayed ou the 400W Series unit wheu connected to aD

approved optional TCAS, TAS, or TIS trafEc device. These systems are

cipabte ofproviding traffic monitoring ard alerting to the piloL TrafEc
shown on the display noay or may trot have traffic alerting available. The

display oftaffic is an aid to visual acquisition and may not be utilized for
aircraft maneuvering. Display of this.traffro data aDd related operatiotrs arc

described il the 400W Series urit Pilot's Guide.

)

190-00356-03 Rev. A
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Section 3. EMERGENCY PROCEDL'RES

3.1 DmergencyProcedures
No charge.

3.2 AbnormalProcedures
a) If ttre Garmin 400W Serics unit GPS naYigation information is tlot

available, or is invalid, utilize other remaining operational uavigation
equipment installed iu the airplaae as appropriato. If the 400W Series utrit
losei GPS position and rcverts to Dead Reckoning mode (iadicated by the

araunciation of "DR lin the lower Ieft ofthe display), the moving map

will continue to be displayed. Aircraft position will be based upoE the last

valid GPS position and estimated by Dead Reckonilg methods. Changes

in airspeed or winds aloft can affect the estimated position substantially.

Dead Reckoaing is only available il Eoroute mode; Termilal atrd

Approach modes do Eot support DR-
b) If a "Loss of Integrity" (INTEG) message is displayed duri:cg:

Eoroute/Terminal: continue to navigate using GPS equipment alld

periodically cross-check the GPS guidaace to other approved

meaos ofnavigarion.
GPS Approach: GPS approaches are not authorized under INTEG
- Executc missed approach or revert to alteEate travigatiotr.

c) During a GPS LPV precision approach or GPS LNAVATI'IAV approacb,

the 400W Series uDit will downgrade the approach if the Vertical alarm

liuits arc exoeeded. This will cause the vertical guidarce to flag as

unavailable. The procedure may be continued usbg the LNAV only
minimums.

d) During any GPS approach ia whic): precision aod uon-prccisiol alarm

limits are exceeded, the 4O0W Scries unit will flag the lateral guidaaoe

and generate a systom message "ABORT AIPROACH loss of
navigation". Immediately upon viewilg thc message the un.it will revert

to TJrminal alarm limits. If the position iltegrity is v/ithin these Limits

lateral guidance will be restored and the GPS may be used to execute the

missed approac\ ottrerwise altertrate means ofnavigation should be

utilized.

190-00356-03 Rev. A
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Section 4. NORMAL PROCEDT RES

Refer to the 400W Series unit Pilot's Guide defned ia paragraph 2. I on page

6 of this document fo! [ormal oPerating procsdures. This includes all GPS

operations, \4IF COM and NAV, and Multi-Function Display inform tio-n

For information ou TIS tratric, or data lbked weather see the Pilot's Guide

addendum for optioral displays. For ioformation on active traffic seffor or

Stormscope opiration and displays see 0re Pilot's Guide addendum for
display interfaces.

Although intuitive and user frieudly the 400W Series unit requircs a

reasouible degree of familiadty to prevent operations without becorning too

engrossed at the expeuse ofbasic i:rstumeut flying in IMC and basic see-

ana-avoid in VMC. Pilot workload will be higher for pilots with limitcd
familiarity in using the unit in a]l IFR envLoomenq particularly withoul fh€

autopilot engaged. Garoin provides exceUent trailing tools with the Pilot's

Guide and PC based simulator. Pilots sbould take full advartage of tbese

taiDitrg tools to eDhaoce system familiarization. Use of an autopilot is

strongll, encouraged wtren using the 400W Series uDit in IMC conditions

4.1 Approaches with Vertical Guidance
The 400r] series udt supports tbree tyPes of GPS approaches with vertical
guidance: LPV approacnei, lNeVlVNeV (aanunciated as I-IVI'IAV)
ipproaches. aad LNAV approaches witb advisory venical guidance

(annunciated as LNAV+Vj. For LNAV approaches wittr advisory venical

suidauce. tbe 400W Series wi.[l a]r.Dunciate LNAV+V ildicating vertical

luidance is available. LNAV minimums will be controlliug in this case'

NOTE:
If flying an LPV or LNAVA/NAV approach, be prepared to-fly

the LNAV only approach prior to reaching the fural approach fx
(FAF). Ifthe GPS integrity is oot within vertioal approach

l-imits, tlrc system will flag the vertical guidaace. This may be

amunciated by a doumgrade to LNAV message.

For additional information ol approaches with vertical guidalce rcfer to the

400W Series unit Pilot's Guide.

190-00356-03 Rev. A
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4.2 AutopilotOperation
The Garmin 400W Series Eay be coupled to au optional autopilot ifiastalled
irr the atcraft whon operaling as prescnled in the LIMTATIONS section of
this manual. For lateral guidance, some installatiotrs Eay utilize GPSS or
GPS Roll Stecring in lieu of the analog deviatioa information. If an HSI is
used wior GPSS engaged, the pilot should rotale the course pofuter as

prompted ou the 400W Serics unit to prevent loss of situational awareness

and to prevent the aircraft from tumitrg happropriately ifthe autopilot is

switched Aom digital (GPSS) to analog mode. For autopilot operatiooal
instuctions, rcfer to the FAA approved Flight Manual or Flight Manual
Supplement for the autopilot.

4.3 Coupling the Autopilot during approaches
The Garmin 400W Series supports analog and digital (GPSS) control
interfaces to an optionally installed autopilot. Some autopilots revert to
ROLL mode (wings level) and/or flag a NAV failure if the digital data

becomes unavailable or is inhibited. The CDI selection of trrLOC should
inhibit ttre digital contol interface. Wleu switching between GPS arld

VLOC the pilot should be aware ttrat the autopilot Day oeed to be re-
etrgaged itrto APR or NAV mode after chaaging the CDI source.

Autopilot coupling to GPS vertical guidance rcquies that tbe autoPilof be
engaged in aa analog APR mode identical to coupliog to atr ILS. SoEe
autopilots may revert to ROLL modo wh lhe lavigatiotr outputs ofthe
400W Series uuit sequence to the final approach fix. I! these installations
the ulit will be couigured to PROMPT ttre pilot to 'Enable the autopilot
approach outputs" irl order to prevellt tle autopilot fioxo otrteriDg ROLL
mode without the pilot being aware of the trarsitiol.

tr This installatioD prompts the pilot and rcqutes the pilot to eoable lhe
A,t outputs just prior to engaging ths autopilot in APR mode.

tr This imtallation supports a sean ess tra$itior ftom digital (GPSS) to
aualog guidance for the autopilot. To capture dre vertical guidance, the
pilot may engage the autopilot ir A?R mode at ary time when the GPS

Glide Slope (\lDI) becomes valid (displayed without a FLAG).

E This installatiou itrterfacas to tle autopilot ia aaalog mode ody. To
capture the vertical guidance, the pilot may engage the autopilot in A.PR

Brde at any ti,]le when tbe GPS Glide Slope (VDI) becomes valid.

E Tbe autopilot does Dot suppofl al]y verlical capture or uacking il this
installation.

190-00356-03 Rev. A
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A:ralog only autopilots should use APR mode for coupling to LNAV
approaches. Autopilots which support digital roll steering oommands
(GPSS) may utilize NAV mode aad take advaatage of the digital tracking
dudng LNAV only approacbes.

4.4 Wtr'DE Predictiotr Program
The Garmin WAAS Fault Detection and Exclusion (WFDE) Prediction
Program is requAed for Remote./Oceaaic operatious.

The Prediction Program should be used in conjunction with the Gamrin

400W500W Simulator. A.fter entering the intcnded route of flight in the

Simulator flight plau the pilot solects thE FDE Prediction Program uuder the

Options menu of the Simulator prog:am.

For detailed i:rformatior rcfor to the WEDE prediction program iDstuctions
(l90-00643-01). The availability ofFDE is ody required for Oceaaic or
ReEote opeEtions.

Section 5. PERFORMANCE

No change.

Section 6. WEIGET AND BAIANCE

Sce curretrt weiglrt aDd balance data.

Section 7. SYSTEM DESCRIPTIONS

See Gamin 400W Serie.s unit Pilof s Guide for a complcte descriptiou of the

400W Series udt.
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