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ATTACHJVEENT 2-1B

I-[FDR SYSTEM BLOCK DIAQEQM
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‘CMU DataOut "'95
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_ J; “ 35,3 """'° -j-:—*r cumpuu:
CMU #2 ~F“"'CMU #2 Dita In . “-:=::_:::::::::: -“L56

Strut Switch A’fiG'°'md MP-4G THE CFDS A
I-{FDR Tx Inhibit

Ifififlfia -n=-so CFDS Mode B
CFDS Mode C

_93:_«at_L_43_gd_I_n__r_ T?-11A T: I.nh.ibit Hogan: Input
-------—---- mm d Pmgnm Dun:

D-n mo-»«‘é‘mn “‘
T-Dldfl . SDI 0

Load Discrete StrapsSDI 1

A _ posfim Fmqu.-.ncy Scum: Select

P:'si::!:u' :::::.;::==:::1'; Na-mwfwidc Rum: Sela“
gm”, :.-.r:.-.-2!:-B.-.-:':-.-""' EMU ‘fin SI-"°°d 5'71"“

ICAO Em Parity
r — - '-_ _‘I95£¢J2!:i .. Strap Even Parity

' t"D“”L'mn“", A 115 VAC.4DOH.z

| D”? !_*_p;u_pg;m;_}9 C (1.msw1ncl-ted}
I mm ;__Qmuu'm_ AC neunrai

| In A 115 VAC. 400 Hz to urfnmz

"" "' '- 4 . C _ (swu.d'|ed}
. a nu a chassis

Unit . o. .. . 0w‘01'fR=1-ar

, ICAO Add:css(429) ._ _ _ __ _ __
1115351; K E g:3g :_ :2‘.-.-.-.-.-.-.-.-..-.-:_-:.'-'.'-.'.‘;" I
new °" " ‘ 1,; ,1,_Is_«29::e:::s.@22z--_' W ;R T ' _ - 1. """""-'-----"""'°‘¢-¢--

"“"‘°"‘ "°*‘°'*“‘* ‘ ‘
LSBIUSB E£°.:‘.E.’...“.-..§‘.‘.5..--1' I

‘ ‘ ' G:nc.rum' |
HP R*°:;====vv z.=:<2::=.2:=:.-- I

Control PartAJBqScle<:'. [____ _'
Freq. Select Pen. B “°“~*m‘-“'3 W-‘=Panel —-eh

W1- 3?

~..§‘lE_Q5.’~.§‘-!1l‘i .. -
" I-IFDR Fun:

I-IFDL HFDau.iin.kI..o:t .
leControl HFDL ModeEnah

P-=1

Other Side PIT

Micruhone Input '

Mic:-shone In 1 10

AC Gnd

Co 1:: Fault

Audio Audiofsid.-Jone hi

"M

Push To Talk

HIE 6-29-94 Rev G

-———+ Discrete Siyul

:1» Analog Siyul

-—.'P- Optional Amlog Signal

=I> ARINC 429 Bus

:::$~ Opdoml ARINC 429 Btu

--—)- Mulriwin: Options} Bus

_ — — » Optional 515113.!

In the event of differences between this Attachment and Attachment 2-2, HF Data Radio Standard Interwiring, the
latter takes precedence.
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FUNCTION

ATE ID
ATE ID
ATE ID
ATE ID

Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved

ATE [D
ATE ID
ATE ID

Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved

Strap Odd Parity

ICAO Digital ID #1 ]AB
CFDS Mode A
CFDS Mode B
CFDS Mode C

TX Inhibit Sense Input
TX Inhibit Program Input
Mfg. Reserved

Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Hfg. Reserved
Mfg. Reserved
Mfg. Reserved
Hfg. Reserved

CMU #29 Bus Speed
Air/Ground Program Discrete
FAX Input Reserved
FAX Input Reserved
FAX Output Reserved
FAX Output Reserved
HFDR Crosstalk Output
HFDR crosstalk Output
HFDR Crosstatk Input
HFDR Crosstalk Input

Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved

TxgRx

TP1A
TP1B
TP1C
TP1D
TP1E
TP1F
TP1G
TP1H
TPTJ
TP1K

TPZA
TPZB
TPZC
TPZD
TPZE
TPZF
TPZG
TPZH
TPZJ
TPZK

TP3A
TP3B
TP3C
TP3D
TP3E
TP3F
TP3G
TP3H
TP3J
TP3K

TP4A
TP4B
TPAC
TPAD
TP4E
TPAF
TP4G
TPAH
TPAJ
TPAK

TP5A
TP5B
TP5C
TP5D
TP5E
TPSF
TP5G
TP5H
TP5J
TPSK

TP6A
TP6B
TPGC
TP6D
TP6E
TP6F
TP6G
TP6H
TP6J

_ TP6K

ARINCCHARACTERISTIC 753 - Page 57

ATTACHMENTZQ

IHHDR.STADHDARIIDNTTQRVWDBN3

G5)
CONTROL ANTENNA

PANEL COUPLER CMUZMU

o—————————-—:————«: To/From cam #12
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FUNCTION

Time 3:‘Input

ICAO Digital ID #2 3AInut
Position A
Input B
HFDL Date Mode Enable
select Input
HFDR Fault Output
select Input
HF Test Enable
other Side PTT

Hfg. Reserved
Mfg. Reserved
Mfg. Reserved
Hfg. Reserved
Hfg. Reserved
Mfg. Reserved
Mfg. Reserved
flfg. Reserved
Hfg. Reserved
flfg. Reserved

CH #1 Data ]AInput

CHU Data ]Aoutput

CHU #2 Data ]nInput

HFDR Status Output ]AHFDR Status Output 3
HF DATA LINK LOST Output

Mfg. Reserved
Hfg. Reserved
Mfg. Reserved
Mfg. Reserved
Hfg. Reserved
Mfg. Reserved
Hfg. Reserved
Mfg. Reserved
Hfg. Reserved
Mfg. Reserved

Data Loader ]AInput 3

Data Loader ]AOutput 8
Data Leader Discrete Input
[CAO ID 1 (N38)
[CAO ID 2
ICAO ID 3
ICAO ID 4
ICIIO ID 5

Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Ilfg. Reserved
Mfg. Reserved
Mfg. Reserved
Hfg. Reserved
Mfg. Reserved
Hfs. Reserved
Hfg. Reserved

ATTACHMENT 2-2 §gQnt’d[

HFDR STANDARD INTERWIRINQ

CONTROL ANTENNA

Tx(Rx PANEL COUPLER CHU NU OTHER

TP7A

TP?B ' To A/C

W‘ ;"""’”"°TP7D Systems

TP7E ITP?F
TP7G  OHFDLCP

TPTH or- HFDLEP

TP7J 0
1P7K 0

TPBA
TP88
TPSC
TPBO
TPSE
TP8F
TPBG
TPGH
TPBJ
TPBK

W : "°“‘TP9B ' CI-IU #1

"’°°  :”'TP9D ' cnu #1 s. #2

"’°‘ : "°“‘TP9F ' cnu #2
IP96 Os- HFDLCP
‘l'P9H o—-s Ha’-DLCP
TP9J
TP9K

TP1OA
TP1OB
TP1OC
TP1OD
TP1OE
TP1OF
TPTOG
TP1OH
TPTOJ
TP1OK

"’““: 1'P11B '

""‘°: mm '
1'P1‘IE o———w-mj-W»-—ea
TP11F o
TP11G o
TP11!-I o

O
D

TP11J
TP11K

TP12fi
TP12B
TP12C
TP12D
TP12E
TP12F
TPTZG
TP12H
TP12J
TP12K

1?

18
19

17
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ATTACHMENT 2-2 [cont’d!
HFDR STANDARD INTERVVIRING

CONTROL ANTENNA

FUNCTION TX Rx PANEL COUPLER CMU[MU

ICAD ID TP13A
ICAD ID TP13B
ICAD ID TPISC
ICAO ID TP13D
ICAO ID TP13E
ICAO ID TP13F
ICAO ID TP13G
ICAO ID TP13H
ICAO ID TP13J
ICAO ID TP13K

0000000000
Mfg . Reserved TP14A
Mfg. Reserved TPMB
Mfg. Reserved TP14C
Mfg. Reserved T?14D
Mfg. Reserved TP14E
Mfg. Reserved TP14F
Mfg. Reserved TP14G
Mfg. Reserved TP14H
Mfg. Reserved TP14J
Mfg. Reserved TP14K

ICAD ID 16 TP15A
ICAO ID 17 TP15B
ICAO ID 18 TP15C
ICAO ID 19 TP15D
ICAO ID 20 TP15E
ICAO ID 21 TP15F
ICAO ID 22 TP15G
ICAO ID 23 TP15H
ICAO ID 24 (LSB) TP15J
ICAO Odd Parity Strap TP15K

0000000000
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FUNCTION

Mic Input Hi
Lo

PTT Hi

Audio/Sidetone IfliOutput Lo
Analog Data Hi
Dutput Lo
Analog Data Hi
Input Lo
Data Keyline
RESERVED(CH Keyline)
Audio Ground

Mic Input PTT Lo
Voice/Data Mode Select
Key Event Output
Mic Input

Future ]Spares
Mfg. Reserved
Freq. Source Sel.
SS3/Afl Discrete
LS8/USE Discrete

SELCAL ]HiOutput Lo

Freq. Set. }APort "A" B

Freq. Sel. A
Port "B" B

Frequency Port Select
Blower Control

CFDS Data Input ]AEFDS Data Inut 8
CFDS Data Output A
CFDS Data Output B
Coupler Fault #1
coupler Fault #2
Air/Ground Input
SDI Input #1
SDI Input #0
SDIJICAD ID Common
Chopper Control
Eechannel Pulse
Tune Pouer

Dn/Dff Relay
RF Squelch
RF Sense
Future Spare
Relay Interlock
Narrow/Hide Range Select

RESERVED
(Re-entrant Tuning)

TDQRX

MP1A
MP1B
HP1C
HP1D
HP1E
MP1F
HP1G
HPIH
HP1J
HP1K
MPZA
HPZB
HPZC
HPZD
HPEE
HPEF
npzc
HPZH
MPZJ
HPZK
HPEA
HP3B
HPSC
HP3D
HP3E
HP3F
HP3G
HP3H
HP3J
MP3K
HP&A
HPAB
HP4E
H940
MPLE
HP4F
Mpac
MP4H
HP4J
HPAK
MPSA
HP5B
HPSC
HPSD
HPSE
HPSF
MPSG
MPSH
HPSJ
HPSK
HP6A
HP6B
MP6:
HPSD
MP6s
MP6F
upon
MP6H
HPSJ
HP6K
HP?A
HP?B
HP?C
HP?D
HP?E
MP7F
HP?G
MP?H
HP?J
HP?K

Coax Connector connects to antenna

ATTACHJHENT 2-2 |cont’d[

 

 
 

 

IIFTII ETIUKIQIILII) IBFITEIIVNFIIIIWJQE

6
CONTROL ANTENNA

PANEL COUPLER CHU[HU OTHER
/N

c ' '+ 0! To MicD K
o " Audio

0  circuits

I 'i To

I” -j ——g Data Link
o————————— -———— --——— -———-

J Audio System
a»——————— --——— --——— —---— -01 To Hic
o--o  o]Tuning System

3 Flt. Recorder
1

O
O

:1 ModeSelect

:- -j :3 SELCAL' '9 ——-—— —— Circuitso
o

fllo~——o
o

 ''4" —::l csos
Data

oe————————————o S o———————————————————-----0J
o—-———————-———————-——————*-——————————————o1

These pin assignments are used
in conjunction with an ARINC 559A-
type control panel employing a
MS2133E20—39P connector.up-.‘!)'(I'.'~1I.fIZUZ2l"7<£_.IE)'1'I!1'lC?f'}U33

-— :0 Strut Switch

Interlock

bl"-

12

12

15
13

11
11

10

BOHNG

EX.1040,p.70



BOEING
Ex. 1040, p. 71

FUNCTION

Intertock Exc.
RESERVED {Switched Phase A)
RESERVED {Switched Phase B)
115 Vac Unswitched Phase A
115 Vac Unsuitched Phase B
115 Vac Unsuitched Phase C
RESERVED (Switched Phase G)
AB Gold
115 Vac out
chassis Ground
+2T.5 Vdc

Spare

5 Va: Lighting

115 Vac
In

RESERVED (Static Dis Play Test)
RESERVED (coupler Tune Ind.)
RESERVED (Coupler Tune Ind. Ret.)
Chassis Ground

ARINC CHARACTERISTIC 753 - Page 61

ATTACI-I11/[ENT 2-2 ]cont’g[
HFDR STANDARD INTERWIRJNG

_n

CONTROL
PANEL

U|W'\l0-I‘-I.r£l\.‘|—I

ANTENNA

COUPLER CMU[MU

L Interlock

Em
Lighting

115 Vac
Source
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AJUDKICIUUKACTERISTRZ753-Fhge62

ATTA£IflWEhH7ZgA

HWIH1THPCIHflVECT]flRIuAYCHTT

 
 

 

 Mfg.

Reserved ‘Reserved Reserved 

 
  

    
 

 
 

  Mfg. Mfg. Mfg.
Reserved Reserved Reserved Reserved §Reserved Reserved

  ICAO
Odd Digital Digital

I Parity ID #1 ID #1

TR Nfg.
Inhibit Reserved

Sense Program
Input

 
 

EMU #1/2 Rirl FAX FRX HFDR HFDR HFDR HFDR
' CMU Bus Ground ; Input Input Output , Output Crosstalk Crosstalk Crosstalk crosstalk

5 Speed Program ‘Reserved Reserved Reserved Reserved Dutput Output Input Input
Select Discrete '

  
 

Mfg. Mfg. E Mfg. Mfg. 5 Mfg. Mfg. Mfg. . ‘ Mfg. Mfg.
Reserved Reserved Reserved ;Reserved Reserved Reserved Reserved Reserved Reserved Reserved

 
 
 

 

ICAD Position Position
Digital
ID # 2

' A

 

 
Mfg.

Reserved 
 Reserved

 

 

 
 
 

HF DATA

Date Status , Status LINK LOST
Input Output ' output : Output

3 A ; 3 Discrete

 
 

  Mfg. Mfg.
.Reserved Reserved Reserved Reserved

Mfg. Mfg.
Reserved Reserved Reserved Reserved Reserved Reserved

10 .

Data Data Data Data Date I ICRD ICAO {CR0 : ICAD I IEAO

Loader Loader i Loader Loader 3 Leader ID ID ID ID ID
11 Input Input Output Output _Discrete {H53} 
 A B B 5 Input 

 

4 5 5

      
 
 Mfg. Mfg. ' Mfg. § Mfg.

Reserved EReserved :Reserved Reserved

Hfg. Mfg- Mfg. Mfg.
Reserved Reserved rfleserved Reserved Reserved Reserved

512

ICAD ICAD i ICRD ICAD 5 Icao ICAD ICAO ! ICAO ICAO ICAO
I ID ID ID = ID ID ID ID 5 ID ID ID
-13 ;

6 7 3 9 1o 11 12 13 14 ' 15

j «+9. Mfg. Mfg. Hfg. Mfg- 5 n+9. ; n+9. ; Mfg. Mfg. Mfg.
Reserved Reserved _ReseI"ved Reserved Reserved Reserved Reserved ikeserved Reserved Reserved: 5 |

 
 

 
  

 
 
  

 

ICAD
ID 
 

IEAD
ID

ICRO
ID

ICAD
ID
 

ID
ID i ID odd

  
18 19 21 22
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ARINC CI-IARACTERISTIC 753 —- Page 63

ATTACHMHHWTZGB
HTDRRHDDLECONNEETQRLAYOUT

Iffijijj
MIC M1c Audio/Sidetone Analog Data Analog Data Data

Input Output Output Input Keyline

Lo Hi

Reserved Audio Mic ' Mfg.
Ground Spare spare Reserved

Freq. Select Freq. Select Frequency
Port "A" Input Port "B" lnput Port

Select

Input

Coupler Coupler Air] SDI/ICAO
Fault Fault Ground ID

#2 Discrete common
Input8

On/Off RF Key Narrow]
Relay squelch spare Relay Hide

Interlock Range
Select

CDAXIAL INSERT
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_/

ATTACHJVIENT 2-QC
HFDR BOTTOM CONNEQTOE LAYOUT

__.H\‘I

‘ 4 3 2 , 1
. 115 .Va° \\-. /'X—\\"‘x. / Interlock \‘-.

|H Unswnched I1; I." Fies_ervad Reserved :l E“: I
\ Phase A I Q (Switched ; (switched ' /
V -.\ Phase B) a '-\_ Phase A) I /

\_ 1/’ \\ /x

fisvac \ 6 \‘2 \~.__../ ,.’,HX5:’\\‘\\51 ac

{ U"8W“°"°d.:‘ 8 /fi\ 7 If unswitchedi

fisj.-/C / If \,,,‘~ l___J./Resewed \._‘_“ \_\ Phase B /’
’ ' AC CON _= i_ (Switched I

/\ 10 Phase 0) ,2 9 :\_ \\ —' '

Ilf \':. //’—““‘“-\ V \
I» GTOUFIU 11 _." 115 vac out -,‘

‘Ir I‘; "2 l I

\\\_///—\~\ 5‘ +275 Vdc /_/"—h‘\ "-._ _
A‘ .\ K II, ’/ //"_F_\ N‘ 3‘ X;

/ /' .\ll \\ I; X /I X“ \_l \ // !

f/ K \___H1H// If -.1‘ ._\ \V n. O J i ‘L 9 L ’
\‘ Spare _/ ,5 \__ ‘\ Spare / ’ =

\\ ‘IX \ E
\“ /" \‘\. :
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ARJNC CHARACTERISTICS 753 - Page 65

ATTACHMENT 2-31')
ARINC 600 SIZE 2 CONNECTOR - I-IFDR REAR VIEW

Top Insert (TP)

Middle Insert (MP)

Index Pin Code 10

Bottom Insert (BP)
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ATTACHJVIENT 3-IA
I-IFDU AVIONICS CONFIGURA ION B

SING ARINC 719 HF XCVR WITH DISCRETE VOICE.-‘DATA CONTROL

..

H_.._n50042.921
sB5___£_5..

Sn52...:AH.3n=moa..x.x4lllI.|.92“-nEuuanklllll

Euflx.._..=...&._oEz35.3.5

13$5V5.52.
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ARINC CHARACTERISTIC 753 — Page 67

ATTACIINIENT 3-1B
HFDU AvTo'NTs' CONFIGURATION B

SING ARJNC 719 HF xTvR‘w1'r"'H ARINC 42"9 VOICE/DATA CONTROL

5

§
5

MWMRI’Il.'LlC'|'

HFDATACONTROLPANEL
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ATTACHMENT 3—1C
HFDU AVIONICS CONFIGURATION B

{QSING HF XCVR ARINC 559A TYPE!

uu;a'«‘r.'o.’"c‘3a‘.'-’f"u..

':;:,:-i§:;.-

HFANTENNA XCV-"R1COUPLER ---——-—iI-nlsclmsmvl. Th“Ni-a|l.Dlllfltll. n'_i_'oIIIIIaIsI-20."!IuLofa,vIq:n"-p_~vu_u_mum;mu AIIIC420KB

--L:ib-

M'|'fl-IH.9.7-IAI.

-—:L—fi- 
u.n-oysnnou

AUDIO CONTROL' PANEL

: __ if
553

E?

:§ 5” __§§E

.2: E

‘V ”‘s' L gE -1: 51:19 _E §E
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ATTACHMENT 3-1D
I-IFDU SYSTEM BLOCK DIAGRAM

ATTACHMENT

9531*” OUT cm :1 DATA IN
FREQ SEL out A ‘new

mm fl
FREQ SEL our i=4 .;j--—
men seu. our J-M "

V 5;‘; 511 gm N4: ' ‘..‘_-_.-:..'-.*_-:_-_-'_.-.:-_.- ..

vounxr AUDIO IN V '-

voumcr Auoro OUT "” 1-915”, .. --P3‘I§§3'¥l£‘====-======_
DATA LOAD ourHF DATA OUT

TUNERPOWER H
mm KEYUNE II

A429 MAINTENANCE DATA iN CENTRALTP12A.Bq 

M29 Mmrrzwwcs DATA our ""“"TE"“-"CE- COMPLITER

DEFAULT Moo " M 5 NWGROUND STRUT SVVITCH
TX INHIBTT

5°UE‘-"H - INHIBIT sounce

FREQ SELINA TXINHIBITPOLAFIITY HFEQ SEL IN :ELiMFDU (429 CMUJMJ)VII

‘ 5°”
somcao

-.m-.1.-anlnjn cm TWA

°‘°“*°°"
4 VICE AUDKJ ouw CF05 M. C
nnnmnjd “WGRWND "°‘-53"” 55'-
i SERW-PARA TUNE SEL

; ' I

seam. TUNE LABEL sa.
:V-“I ' fl aw

ANTENNA BANDY 0 ' MMBUSSEL

cou1=LER ;§§§'f,,"F[§§"fi“,,DF‘°,oE 55"

In VDJCE HF P1'r _ $136‘: IPRARWW,
_ HF RAEHO 7... =.—.:l¢A9=é‘~1E‘Zl'J'2-1-L‘_3-‘$3

‘CAO ACFT ID 2 (429)TP1$,B -a ========-_-=:-_-===-
FAX INPUT RESERVED (429) 22:: hr ICAO ID 1-4
FAX OUTPUT RESERVED (429) _:l___ lCAO {B 5-8
FAX INPUT RESERVED (ANALOG) _ 3. “A0 in 942
FAX ourpu-r RESERVED (ANALOG)<:]— mo ,0 1“;

115VAC.'400H:r. |CAOID‘I7'-20

T°~° *°“E”m -— 1 CHASSIS GROUND - - -

=-!:> ARINC 429 BUS
====:=- OPTKDNAL ARINC 429 aus
-—D= ANALOG SIGNALS
- -I> OPTIONAL ANALOG SIGNALS
-%- DISCRETE SEGNAL
---3* os='r1oz~w. nnscnem SIGNAL

In the event of differences between this Attachment and Attachment 3-2, I-IF Data Unit Standard Interwiring, the
latter takes precedence.
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ARJNC CI-IARACTERISTIC 753 - Page 70

FUNCTION

Reserved
Reserved
Reserved
Reserved

Mfg. Reserved
Mfg. Reserved
IEAD Parity

ATE
ATE
ATE
ATE

Reserved
Reserved
Reserved

ATE
ATE
ATE

Reserved
Reserved

Mfg.
Mfg.

EMU/MU 429 OUT A]cnu/Mu 429 OUT 3

Hfg. Reserved
Mfg. Reserved
ICAO ID 1
IEAD ID 2
ICAD ID 3
IEAO ID 4

Data Loader out A]Data Loader out B

Mfg. Reserved
Mfg. Reserved
ICAO ID
IEAD ID
ICAU ID
ICAO ID C0"~lD’-U"
DH5 Out
OHS But W33 L...J

Mfg. Reserved
Mfg. Reserved
[CAD ID 9
ICAO ID 10
ICAO ID 11
ICAO ID 12

HFDU TX Out A
HFDU TX Out 5

Mfg. Reserved
Mfg. Reserved
IBAO ID 13
ICAO ID 14
ICAO ID 15
ICAO ID 16

HFDU

TPTA
TP1B
TP1C
TP1D
TP1E
TP1F
TP1G
TP1H
TP1J
TP1K

TPZA
TPZB
TP2C
TPZD
TPZE
TPZF
TPZG
TPZH
IPZJ
TPZK

TP3A
TP3B
TP3C
TP3D
TP3E
TF3?
TP3G
TP3H
TP3J
TP3K

TPQA
TP4B
TPAC
TPQD
TPAE
TPGF
TFQB
TP4H
TPQJ
TPQK

TPSA
TPSB
1P5:
TPSD
TPSE
TPSF
TPSG
TPSH
TPSJ
TPSK

TP6A
TP6B
TP6C
TP6O
TP6E
TP6F
TP6G
TP6H
TP6J
TP6K

ATTACHMENT 3-2

HFDU STANDARD INTERWIRING

ARINC ?19 ARIHC 559A

HF RADIO HFDEP can MU _g§ HF RADIO OTHER notes

o—————————————~————————————————————————————————————————————o 23

I '* 0 TD .0 CHU/HU 1&2 1, 3'4

‘ D“ 2 13L 1

:32iE::::Z::::::::Z:::Z::::::::Z::::::::Z::::::::::::::::::::::::: 3:5 1

 ''* o Agnuznd 1
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ATTACHIVIENT 3-2 [cont’Q[
I-IFDU STANDARD INTERWIRING

ARINC 719 ARINC 559A
FUNCTION HF RADIO VH HF RADIO

HF TUNE DUI?  HF Tune Out .

Mfg. Reserved
Mfg. Reserved
ICAO ID 17
ICAO ID 18
ICAO ID 19
ICAD ID 20

Mfg. Reserved
Mfg. Reserved
ICAO ID 21
ICAD ID 22
ICAD ID 23
ICAD ID 24 (LSB)

Position 2 Input 8] o—-——————————————————————————~———————————————————————————————————-——o TDPosition 2 Input A

“’’*° ‘°” '° ‘ " $ ICAD ACFT ID 1 B
Mfg. Reserved
Mfg. Reserved

CMU/MU1 429 In 0 FROM
EMU/MU1 429 In . 0 CMU/MU 1
Time Input
Time Input
Mfg. Reserved
Mfg. Reserved
Freq Select In

EMU/MU2 429 In FROM
CMU/MU2 429 In . CHU/MU 2
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Mfg. Reserved
Freq select In
Freq Select In
Freq Select In
Freq Select In

OMS Input
OMS Input
Pos. 1 Input
Pos. 1 Input
Mfg. Reserved
Mfg. Reserved
Freq SeLect In F
Freq Select In G
Freq select In H
Freq Setect In I
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FUNCTION

ICRO
ICAO

ACFT ID 2
ACFT ID 2

ALTITUDE Input
ALIITUDE Input
Mfg.
Mfg.
Freq
Freq
Freq
Freq

HFDU
HFDU

Mfg.
Mfg.
Freq
Freq
Freq
Freq

Data
Data
Mfg.
Mfg.
Mfg.
Mfg.
Freq
Freq
Freq
Freq

Reserved
Reserved
Select In
Select In
Select In
Select In

Rxlnmn
Rx Input

Reserved
Reserved
select In
select In
Select In
select In

Loader In
Loader In
Reserved
Reserved
Reserved
Reserved
Select In
Select In
Select In
Select In

J
K
L
H

i]

DVU2

cHmN

FAX £29/FAX Audio
Hfg.
Mfg.

FAX Res In (Audio)
FAX Res In (Audio)
FAX Res out (Audio)
FAX Res Out (Audio)
Mfg.
Mfg.
Band
Band
Band
Band

Reserved
Reserved

Reserved
Reserved
X In
K Out
Y In
Y Out

FAX Res In (s29)
FAX Res In {$29)
FAX Res out (429)
FAX Res out (429)
Mfg.
Hfg.

Reserved
Reserved

SSBIRH In
SS8/AH Out
Band
Band

2 In
2 Out

HFDU

TP13A
19133
1913:
19130
T?13E
TP13F
19135
TP13H
TP13J
TP13K

TP16A
TPILB
TP1£C
TPIQD
TP1£E
TP14F
TP14G
TP14H
TP15J
TP14K

T915A
TP15B
TPISC
TP15D
TP15E
TPISF
TP15G
TP15H
TP1SJ
TP15K

MP1A
MP18
MP1C
HP1D
HPTE
flP1F
HP1G
NP1H
HP1J
MP1K

HPZA
MPZB

HPZC
HP2D
MPZE
MP2?
HPZG
HPEH
MPEJ
HPZK

HP3A
HP3B
HPEC
M930
MP3E
HP3F
HP3G
IIIPSH
9934
MP3K

ATTA HNIENT 3-2

IIFTIJ S1ZAJVIlAJRI) IhTTI3I{\NWDlIP¢(}

ARINC 719 ARINC 559A

HF RADIO HFDEP cnugnu 355 HF RADIO OTHER NOTES

FROM

‘ ”' Moos-5 1

IEHI 1

cF———————————~—————————————-«~—————————————-———-——-—————————————————o (K) 9
0———————————-—————————~—————————————~——---——————————--—————o (L) 9
o————————————————————~———+-———————————~»————————~——————-—————~a (H) 9
o————————————-——-———— ———————————o (N) 9

c FROM 1
 oam) HFDU

oe———— -—- -—-— o (P) 9
o— ———~————o (R) 9
0- -- —---——————0 (S) 9
e——————-—————————«—-———————————————————————~——————————————————-u (1) 9

FROM

S:jSEE::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ADL 1

o————————————~—-——————————m—————————————-——————————————————o (H) 9
o——————————~—————-——————-——————————————————————~———————o (X) 9
o—————————w————————————~————————————-————————————~—————————o (r) 9
o—————————-—————————————————————————————~——————————————«~————————————o (j) 9

o———————————————————mF———————————————————————————-———-——————————————o 23

o 0 (f) 9
o ~—- ———— ——o (c) 6
0- -— o (9) 9
0———————————————————————————————————————————————————————o (B) 6

o-——————————————————————-——————-———————————————-—-———————-—————————o tv) 9
0—F———————————————————————————w—————————————————————————————o 39-an
o— ———— ——————————————————o (h) 9
o—————9~——————————————-—————————————~————————————————-———————-————«o (E) 6
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ATTACHMENT 3'-2 [c(mt’d[
HDUSTANDARDHVHHUNHUNG

ARINC 719 ARINC 559A
FUNCTION HF RADIO HF HF RADIO OTHER NOTES

Mfg. Reserved
Mfg. Reserved

MU MSK Out Hi
MU MSK Out Lo
VHF MSK In Hi
VHF HSK In Lo

Mfg. Reserved
Mfg. Reserved
Freq Select out A
crns Type A
CFDS Type B
CFDS Type C

MU MSK In La
MU HSK In Hi
VHF MSK Out Lo
VHF MSK Out Hi
Mfg. Reserved
Mfg. Reserved
Freq Select out
Freq Select out
Freq Select out
Freq Select out

VHF Keyline
MU Keyline

Mfg. Reserved
Mfg. Reserved
Freq Select Out
Freq Select Out
Freq Select out
Freq Select out

SDI/ICAU Common

Mfg. Reserved
Mfg. Reserved
Freq Select out
Freq Select out
Freq Select out
Freq Select Out

. Reserved

. Reserved
Select out
Select out
Select out
Select out
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ATTACH1V[EI\"I‘ 3-2 |cont’d1

 

 

 
 

HFDU STANDARD INTERVVIRINQE

<3) ARIHC ?19 ARIHC 559A
FUNCTION HFDU HF RADIO HFDIZP CHU[HU LF HF RADIO OTHER IDTES

HP1GA
HPIUB

HFDU Fault HPIUC  D{4} 21
HF DATA LINK LOST |IP1OD  o(12) 21
Mfg. Reserved HP1nE
Hfg. Reserved M910?
Freq Select Out R H9105o EIP-35
Freq Select Out S HP10H oBF-36
Freq Select Out T HPIOJ  j—O HP-37
Freq Select Out U HP1OK  DBP-38

HP11A
SDI O HP1'lE o~ :0 23
S/P Tune Set HP11C o—— o 23
Air/Ground Input I-IP11D raj —-— Te-cu STRUT SHITCH
Mfg. Reserved HPIIE
Mfg. Reserved MP‘|1F

‘’°‘'“ '‘”‘“° °”‘ “‘ "WE :“” ‘=2“°voice Audio out Lo 149113 ' (xi 1,22,29

"°"°° "‘”“"° "‘ "‘ ""‘“ °"" "22-2°Voice Audio In La HPHK ' o (X) 1.22.29

HPIZA
Relay Interlock HPIZB o~———o HPSH
Tuner Power HP12l': o———o HPSC
Voice/Data Mode HP12D o—————————-—:—--jo (13) 21
Mfg. Reserved lIP‘l2E
Mfg. Reserved HP12F
A559 PTT In HP12E o—- ——— a (X) 22,29

H3‘-‘IZH

\.-'oir.:IData Aud In Hi I-IP12.J BP-62 1Vaic/Data Aud In Lo HP12K To BP-63 1

Mt.‘ Pelarity Sel I-lP13A re a 23
Strap Parity HP1313 D- o 23
HSK/429 Interface HP13C 23
SDI 1 MP13D T D 23
Hfg. Reserved HP13E
Mfg. Reserved I-IP13?
A559 Keyline out HP13G o BP-51+

I-IP13H

HF Data In Hi HP13J I .+ HPIF 1HF Data In La HP13K ca HP1G 1

CHU/MU Speed Sel HP'|4A O-— -?—- ?—- -Z? ——— 0 23
TX Inhibit Pol Sel HP148 o 1: T0 TX 23

INHIBIT
SHITIIH

Data Loader Dis: HP1!+C 0: 0 TD AOL
voice HF PTT HPIQD 0: :- -- 0 23:10 HF PTT

Mfg. Reserved H9142
Mfg. Reserved I-IP1!.F
Data Keyline Hi HPHG owes HPTK

HP‘|4H

Voic/Data Aud Out Hi I-|P11oJ I fl_ o BP-57Voic/Data And Out Lo I-lP14K BP-58 1

429 Tune Label HP15A O 23
TX Inhibit HP15B 0 23
HF Test Enable HP15C  o(13 21

HP15D 0: —-2— 23
Hfg. Reserved I-IP1SE
Mfg. Reserved HP‘l5F
Data Keyline Lo HP15G

HPISH

HF Data Out Hi flP15..i rw 0 HP1H 1HF Data out Len HP15K ‘ 0 MPH 1
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ATTACHMENT 3-2 cont’d

HFDU STANDARD INTERWIRING

ARINE 719 ARINC 559A

FUNCTION HF RADIO HFDCP CHUMU flj HF RADIO OTHER NOTES

115 VAC/400 Hz I-I1"  oA/[:

115 VAC/400 Hz Lo
Chassis Ground
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11

12

E13

:14

15

Mfg. Mfg.
Reserved Reserved

Position Position
2 2 ICAU 1 ICAG 1 Hfg. Mfg.

Input Input Input Input Reserved Reserved;S A A B =

EMU/HU1 E CHU/MU1 Mfg.
429 Input 629 Input Reserved

8 i A

EMU/HU2 E CHU/HU2
429 5 429 Hfg. Hfg.
Input g Input Reserved Reserved

B 5 A

Position Position
OHS OHS 1 Mfg.
Input Input Input Reserved
3 A A

ICAO ICAO Altitude Altitude

2 3 2 Input E Nf9- Hfg.
Input ' Input A g Reserved Reserved8 I

HFDU
Rx

Input Reserved
B

Data
Loader Mfg.
Input Input Reserved Reserved3

Mfg.
Reserved

5 Mfg.= Reserved

ATTACHNEENT 3-3A

I-IFDU TOP CONNECTOR !,gY§![1j§

E Mfg.
Reserved_

 

Mfg.
Reserved

ICAO
ID 21

E Freq.
5 Select

 
 

 
Select

ICAO
ID 22

 
  

S Freq.= Select
INK

Freq.
Select

 
 

ICAO
ID 23

 
Freq.

Select
in H

E Freq.
E Selecin L

Freq.
Select
in P

Freq.
Select
in T

  

  

  

ICAO,
ID 24
{L53}

Freq.
select
in E

Freq.

Select
g in I

Freq.
Select
in H

Freq.
Select
in D

Freq.
Select
in U
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ATTACHIVIENT 3-3B
HFDU MIDDLE CONNECTOR LAYOUT

Tjljjfjjj

FAX Mfg. Mfg.
1 429/Audie Reserved Reserved

Mfg. Mfg. SSB/AM SSE/AM Band X
Reserved Reserved out In

FAX

Res. Mfg. Mfg.
out Reserved Reserved
429

Mfg. Mfg.
Reserved. Reserved

VHF MSK VHF MSK Mfg. Mfg.
In Hi In Lo Reserved Reserved TypeC

MU HSK VHF MSK VHF MSK Mfg. Mfg.
In La Out Lo Out Hi Reserved Reserved

VHF MU Mfg. Mfg.
7 Keyline Keyline Reserved Reserved

Mfg. Mfg.
Reserved Reserved

Mfg. .
Reserved Reserved

DATA LINK Mfg. Mfg.
LOST Reserved Reserved

Mfg. Mfg.
Reserved Reserved-

Mfg. Mfg.
Reserved Reserved

MSK/MU Mfg.
lnter- Reserved Reserved Keylihe
face Out

CMU/MU Mfg. . Data
Speed HF Reserved Reserved Keyline
Set PTT Hi

TX Mfg. .
Inhibit Reserved Reserved

33I3‘ -I.-A-0.-9. ‘DIDInI9 0
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ATTACHMENT 3-E
HFDU BOTTOM CONNEQTOR LAYOUT

.’ \

A 4 3 2 I, 1{ Spare ‘E \. /\ (‘EA
~. 3 r 5 I L. 1' 400 Hz HI ,»
xg ‘“‘'° : SP“ s \ x

/ 6 I \5

[\ Spare } //'‘“\\ 8 7 r spam kl

Sparfi J R

\_/ ,/ fix { spare )/’ Q‘ Spare I} _ \ I

15/
. C3 J ' O l
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ATTACHMENT 3-3D

ARINC 600 SIZE 2 CONNECTOR - I-IFDU REAR VIEW

0

Top Insert (TP)

Middle Insert (MP)

Index Pin Code 20

Bottom insert (BP)
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ATTACHMENT 4-IA

I-IF DATA CONTROL PANEL §1 AEQARD INTERWIRJNQ

ARINC 719 RRINC 559A

Function HFDEP 21 fi_@ I-IF RADIO IL cnu MU fi HF RADIO omen NOTES

HF Test Enable Out 1 0--—«o MP15C
Mfg. Reserved 2
HFDCP Fault Out 3 o— -——- -Z— —— ——— ——— —-— -:—--ezo A/C
HFDUIHFDR Fault In 4 o——o HP10C o TPTH

Ext Latrp Test In 5 0 —— -— —-— —-— To Alt
115 VAC Panel Power H1’ 6 o -— —-— —— —--—-o All:
115 VAC Panel Polder Lo 7  GA/C
Hfg. Reserved 8

Mfg. Reserved 9
Voice/Data Radio PTT In 10 o-————-——-———o I-IP15 o I-lP1C OPT
ACARS-In-Voice In ‘H oj-e——~——-—eo TP5K 2-’.
HFDL DATA LINK LOST In 12 o:——o HF-‘1DD cl TP9.J

Auto Voice—To-Data In 13 23
Default-To-Data-Mode

Select In 14 23
HFDI. Node Enable Out 15 o———:-—--o HPZD o W76 0 BP-42 25

Freq. Port Select 0.11: 16 o——:—--—o HP3.J

RF Sensitivity Out 17 o:-T-—o MPSJ o HPSF
Voice/Data Node Out 13 o——o NP12l:I
26.5/12 VDC Indicator

Dim Bus Hi ‘I9 D All:
0-5 VAC Panel Light Ind Bus

Power Hi 20 AIC
O-5 VAC Panel Light Ltg Bus

Power Lo 21 A/C
Ltg Bus

23 VDC Panel Power 22  oOPT A/E
Chassis Ground 23 % A/C
Dc comnon 24 o
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ATTACHMENT 4-1B

HF DATA CONTROL PANEL CONNECTOR LAYOUT

O O
:5 FREQ PORT ss1.3cr :7 RF smsrrrvrrv

O O O
15 l-IJFDL MODE ENABLE 6 "5 VAC POWER 18 VOICEJDATA MODE

O O

O S LAMPTEST '1' H5 VAC POWER
I4 DEFAULT-TD-DATA O 19 INDICATOR DIM BUS

O I I-H’ TI-XI‘ ENABLE O
4 HFDUIHFDR FAULT 3 RESERVED

O O O O
'13 AUTO VOICE-T0-DATA 3 1-mncp FAULT 2 RESERVED 39 0.5 VAC PANEL Llam-

O O
52 DATA LINK LOST 9 RESERVED

O O
l l ACARS-IN-VOICE I0 RADIO PT1‘

O O
2! O-5 VAC PANEL LIGHT‘

O O
23C]-IASSIS ZZZSVDCPOWER

The HF Data Control Panel should use a MIL-C-26500 e connector for the control and power interconnections identified
13 part number M83723-721116247 or urvalent. The Data Control panel connector should mate w1th a cable connector
i entified by part number M83723-75R 6247 or equivalent.

COMMENTARY

Connectors for the aircraft wiring should mate with those specified and meet or exceed the airframe requirements.
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FUNCTION

115VAC/400Hz (HOT)
Coupler Fault
Operate
AC Ground

Rechannel warn
Rechannel Pulse
DC Ground
TmePW

Tune In Process

Key Line
Interlock Excitation
Manufacturer Reserved

Band 2 (4-8 MHz)
Band Y <3-16 MHZ)
+28VDC Out
Key Relay Interlock

Spare
Spare
Pressure Fault
Spare

Disable 1 (Out)

Disable 2 (In)

Spare
Band X (16-30 Hflz)
REV Tuner
RF Fault

COUPLER J1

>1:I:-I:!:—uu1=u'uzIr—><t_::¢.')-nrnunwr-
-I

if)IUM1N

ATTACHMENT 4-2A

COUPLER STANDARD ]N'I'ERWIRING

OTHER

BP-9
HP-4E

Airframe

MP-5B
Airframe
HP-5C

HP-1C
SP-1
N/C

N/C
NIC

MP-SH

N/C
N/C

N/C

Disable 2

other Coupler
Disable 1

other Coupler
H/C
N/C

HP-4H
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ATTACHNIENT 4-2B

COUPLER CONNECTOR LAYOUT

A-115VAC/400112 (HOT)

R—+2s\.oc our 0 B-COUPLER FAULT
O O

:=—amn Y (a—1suHz)

O S-KEY nnxr INTERLOCK 7-5:-ma
OO

- AND I 4'-BHHZ
" B ( )u—amo x (1e—aouHz)

O O '=-'*°6“"“
E—REC-HANNEI. WARN

O0 O0

L-INTERLOCK EXGTATION F-RECHANNEL PW-55

O O X-DtSABLE1(OUTJ O O
l<—KEY uuz <‘rDC GROUND

O J--TUNE {N PROES H-TUNE PWR 0

M-MFG R3 2-MFG RES V-PRESSURE FAULT

O

The Antenna Coupler should use a MIL-C-26482 type connector for the control and power interconnections identified by
part number MS3449I-I-16-26PN or equivalent. The antenna coupler connector should mate with a M]L—C-26482 type
cable connector identified by part number MS3116E-16-268 or equivalent.

COMMENTARY

Connectors for the aircraft wiring should mate with those specified and meet or exceed the airframe

requirements.
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NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE '7:

NOTE: 3

ATTA I-IMENT

NOTES APPLICABLE TO STANDARD INTERVVERING

Wire Types should be shielded, twisted or twisted and shielded as indicated where protection from
electromagnetic interference (EMI) is deemed appropriate. All shielded wires should have an
insulating jacket over the shield to prevent intermittent grounds. All Shields for analog circuits
should be grounded at one end only and to the same ground stud. Shields for digital circuits
should be grounded at every break point.

The "115 Vac out’ power circuits from the SSH R/T Unit provided on pin BP9, may be employed
for the various fimctions within the antenna tuner. However, the maximum drain from the RH‘
Unit is not expected to exceed the values set forth in Attachment 2-1.

A three-phase, S ampere, ganged circuit breaker should be provided in the standard I-IFDR
installation. Equipment designers should, however, observe the guidance set forth concerning
primary power failures in any one of the three phases that may not be protected by the circuit
breaker.

Inasmuch as audio and sidetone outputs from the receiver are fairly low impedance, the mixing
circuit for the audio and sidetone should take into consideration any possible interaction due to
squelch operation and audio volume control adjustment.

As pointed out in Note 5 below, any external relays required for sidetone or muting operation
should be connected as explained in Note 5.

The Attachment 2 interwiring does not show connections of the interlock with any other HF
equipment in the aircraft. It should be noted that the keying relay in the R/T Unit cannot operate
unless the "KeyIine" lead is energized external to the RJT Unit with 27 Vdc. The "Keyline" lead
is connected to ground through the usual push-to-talk switch on the microphone as detailed in
Attachment 3 of ARINC Characteristic 719. or this lead may be grounded automatically by the
antenna tuner, the 27 Vdc for the keyline interlock lead is provided through the connection of the
fimctional lead (G) on the usual antenna tuner. The tuner either supplies its own 2‘? Vdc to this
lead through the appropriate control circuitry or it may employ function lead (P) to obtain 27 Vdc
from the RH‘ provided on pin BPl1. When the SSB equipment is employed with an antenna tuner
not providing such a keyline interlock, the user must run a jumper (in the junction box) between
pins BPI and MPSH on the WT Unit to energize the lteyline interlock lead and hence the keying
relay.

When external relays are employed to provide special interlock functions or to supply sidetone or
audio muting in accordance with Note 4, all such relays in a particular installation should be
designed to operate on a total current drain of less than 0.25 amperes at 27 Vdc and the coils of
all Such relays should be paralleled with the "Keyline" lead MPlK and the "Keyline Interlock”
lead MP5}-l, noting the special case of tuners explained in Note 8 which draw a current pulse.

The numbers in parentheses under the column "Antenna Tuner“ are not specific pin connections
on any specific connector but are symbolic connections which are interpreted in terms of specific
antenna tuners. No attempt is made in the interwiring of Attachment 2 to show other circuitry and
wiring to the antenna tuners other than the standardized interconnections with the S813 §ystem
which are specifically shown for gytnbolic connections §A1 througl_1 {P}. The installer should refer
to the antenna tuner manufacturer's manuals and instructions for further information on the various

applications of the specific antenna tuners.

Regarding the connection to the symbolic pin (M) on the Antenna Tuner, since none of the
Antenna Tuners referenced in Attachment 5 to ARINC Characteristic 719 need 250 Vdc, no pin
is assigned for this function on ARINC Characteristic 753 equipment.

The 27 Vdc output on pin BP11 should supply an impulse relay in some antenna tuners. The
average current drawn by the antenna tuner should not exceed U2 ampere. However. the peak
current may be as high as 8 amperes for a maximum duration of 20 milliseconds. The aircraft
interwiring should take this peak load condition into consideration.

The tune power provision is deemed necessary on this equipment. Pin MPSC on the R/T Unit
should be connected to the functional lead A on the antenna coupler. A ground on this line while
the antenna coupler is tuning should reduce the RF output power of the R/T Unit, operate the AM
relay, and activate the tune tone circuit to supply a tuning tone to the aircraft audio system.
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ATTACHMENT 5 [cont’d1
NOTES APPLICABLE TO STANDARD INTERWIRJNG

Pin assignments are for ARINC 559A-compatible control panels. Details on pin functions for the
optional re-entrant tuning system may be found in ARINC Characteristic 559A.

Some certifying authorities may require that the transmitter be disabled and a warning tone
generated in the audio system whenever the receiver is tuned to a radio frequency on which the
transmitter is unable to transmit because of limitations to the aircraft tuning unit. Pin MP5] is
reserved for selection of either a narrow (2..8 to 23.9999 MI-Iz) range or a wide (2.0 to 29.9999
MHZ) range of operation. An "open" pin selects the narrow range and a grounded pin selects the
wide range. If the narrow range is selected and an attempt is made to operate the transceiver
outside the 2.8 to 23.9999 MI-Iz range, a warning tone is produced in the audio output and the
transmitter is disabled.

An "open" on pin MP3A selects SSB operation and a "ground" selects AM operation. An "open"
on pin MP3B selects USB operation and a "ground" selects LSB operation. These pins select
modes only when re—entrant tuning is selected on MPZJ.

Some specialized radios use pin MPZA as a CW keyline. However, none of these radios are
expected to be used by airlines. Pin MP2A has been reserved to promote interchangeability.

Future Spare (Contact) Contact positions in equipment-mounted service connectors labelled
"Future Spare (Contact)" should be furnished with the contact hardware (pin or socket as
appropriate) and provisions made within the equipment for their use. Contact positions labelled
"Future Spare" may or may not be furnished with connector hardware at the equipment
manufacturer’s discretion. Contact hardware need not be provided in either type of connector
position in aircraft-mounted rack connectors. The "Future Spare (Contact" positions will be the
first to be used if and when additional contact assignments are needed.

When the th.ree—phase power is supplied through these pins, the "state" of power control relay is
controlled by pin MPSD. A "ground" on pin MPSD should turn the radio "on". An "open" on
pin "MPSD should turn the radio "off".

Pin MPZF is connected internally to pin MP1B. Pin MPZF can be jumpered to pin MPZB to
obtain internal grounding or it may be connected to an external ground.

For control panels utilizing liquid crystal displays, a "ground" on pin 6 indicates a test of static
displays.

"Open" = 1 = True condition. "Short" = 0 = False condition.

Reserved

Connect to the appropriate HF system; e.g., if HF #2 is used for Data, then connect TP7K to HF
#2 P'I'I‘ and MPIC to HF #1 PTI‘ or vice versa if I-IF #1 is used for Data.

Reserved

A High Frequency DataLink Control Panel (HFDCP) or equivalent to be installed in a cockpit to
provide the crew with the means to control HF Datalink operation.

These wires should be connected to the Junction Box for ARINC 559A radio.

Programming pins for HFDU and HFDCP.

MSK connections to MU and VHF radio should be used when the MU does not have provisions
to communicate with the HFDU via 429 ports.

This line should be connected to BP-41 of ARINC 559A radio if "Squelch" instead of "RF
Sensitivity" is used on the Control Panel.

429 bus speed select discrete input. "Open" = 1 = Low speed. "Short" = 0 = High speed.
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ATTACHZMENT 5 [cont"d[

NOTES APPLIQABLE T0 STANDARD IN ! ERWIRINQ -

NOTE 2?: ARINC 429 Low speed data bus.

NOTE 28: ARINC 429 High speed data bus.

NOTE 29: In an HF Datalink installation these connections between the Audio Contra! Panel and the ARINC
559A HF radio should be disconnected and connected instead to the HFDU.

BOEING

EX. 1040, p. 96



BOEING
Ex. 1040, p. 97

ARINC CI-IARACTERISTIC 753 - Page 87'

ATTACHMENT 6

ENVIRONMENTAL TEST CATEGORIES PER DO-160C

The ARINC 753 HF Data Radio and HF Data Unit should meet as a minimum the RTCA/DO-160C categories shown in the chart.
The categories are dependent on location in the airplane. The possible equipment locations are, E/E Rack (Transceiver), Flight Deck
(Control Panels), and Fuselage (Antenna Coupler).

FUSELAGE (9
RTCAJ RACK ANTENNA COUPLER

D0-160C ENVIRONMENT MOUNTED ENVIRONMENT
SECTION UNITS '

Non

T Pressurized Pressurized

remeramre andmmde s

jjr
7 Operational Shocks and Crash

Safe
Required

Vibraion

 IExlosion Prooess Per Airframe R uireents

 0

11

12

3

14

5

6

I7

18

Water Process

Fluds Suscetbili _

Sand and Dust

Fun s esistance

Sait Sra _

M etic Effec 
Power In ut _

Voltae Se _

Audio Fr - uenc

Induced Si 21 Suscetibili _

Rdio F uenc Suscetibili

Emission of Radio Frequency
Energ _

 

Lightning Induced Transient
Susce - tibili
   

Li ;htnin ;_ Direct Effects

24

Note 1: Antenna requirements depend on antenna type and location on the fuselage. Refer to airframe manufacturer requirements.

' Note 2: For ATS the value U is the more stringent requirement.
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ATTACQENT 7
MAINTENANCE SYSTEM CODES

Table 7-1. OMS Fault Igdicatign Codes

Fault Code ID Nomenclature Description

1 Power Interrupt Recovery Power interrupt has occurred in the last 3 seconds

2 CMC Activity Fail No data received from the CMC.

3 CMC Signal Fail CMC data is invalid.

(optional)

4 BITE Test Inhibit Initiated test is inhibited.

5-9 Reserved

10 HF Data LRU Failure The HF Data LRU has failed.

ll Coupler Failure Coupler has failed.

12 Antenna Failure Antenna has failed.

13 CFDIU input bus Bus is inactive.

14 Source Selection Port A. Port B is selected.

15 Input Data Input data is inactive.

16 Antenna.v’Cosx Status Antenna or Coax has failed.

1? MUICMU Input 1 No data received from MUICMU Input 1.

18 MU/CMU Input 2 No data received from MUICLIU Input 2.

19 Latfbong Input I..atfI_.ong Input is inactive.

20 UTC Input UTC Input is inactive.

21 ICAO Address ARINC 429 Input 1 Input 1 inactive.

22 ICAO Address ARINC 429 Input 2 Input 2 inactive.

23 Strap Odd Parity Strap Odd Parity failed.

24 Opposite Side I-IFDL Input Opposite Side inactivelfailed.

Note: Fault ID Codes 1 thru 3 a.re assigned to generic faults, and Code 4 is assigned to BITE Test Inhibit, based
on guidance material in ARINC Report 624.
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ATTACHMENT '7 jcont’d[
MAINTENANCE SYSTEM CODES

Table 7-2-a. Bit-Oriented CFDS BITE Command Sumrngy Word for HFDR

BIT STATUS

BIT N°- FUNCTION 11

Label 227

(Octal)

Equipment ID

(Hex) ~ 019

(See Functional Select Table A7.1 in
ARINC Report 604.)

2 . .
3

4

5

6

7

9

7 10 , l

13

14

15

-17

18

19

21

22

23

31 . . . .

Parity (odd)

NOTE: This Attachment supercedes ARINC Report 604, "Guidance for Design and Use of Built—In Test Equipment
(BITE)", dated 1988.
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ATTAC NT 7 cont’d

MAINTENANCE SYSTEM CQDES

Table 7-2-h. Bit-Oriented CFDS BITE Command Smnmggg Word for £21}

BIT STATUS
BIT NO. FUNCTION

1-

Label 22?

(Octal)

12“ Q
13

14

Equipment ID

(I-Iex) — 053

(See Functional Select Table A7,] in
ARINC Report 604.)

31

NOTE: This Attachment supercedes ARINC Report 604, "Guidance for Design and Use of Built-In Test Equipment
(BITE)", dated 1988.
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ATTACHMENT 7 §cont’d[
MAINTENANCE SYSTEM CODES

Table 7-3-a. Bit-Oriented CFDS BITE Fault Sunnngx Word for I-IFDR

BIT STATUS

FUNCTION -

Label (350)
(Octal)

Transceiver Failure

Coupler Failure
Antenna Failure

CFDIU Input Bus
Source Selection

Input Data

Antenna/Coax Status

MUICMU Input 1

MU/CMU Input 2

Lat/Long Input

UTC Input

ICAO Address ARINC 429 Input 1

ICAO Address ARINC 429 Input 2

Strap Parity

Opposite Side HFDL Input
X

X

BITE Test Inhibit

Command Acknowled e T
SSM

00 = Failure Warning
01 = Functional Test
10 = NA
11 = Normal I eration

NOTE: This Attachment supereedes ARINC Report 604, "Guidance for Design and Use of Built-In Test Equipment
(BI'I'E)", dated 1988.
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ATTACI-IMLENT 7 {eont’g[

MAINTENANQE SY§1:E_h_dl CODES

Table '7-3-b. Bit-Oriented CFDS BITE Fault SE11 Word for IIFDU

BIT STATUS

BIT N°- FUNCITON :1

label (350)

Input Data

AntennafCoax Status

MUICMU Input 1

MU/CMU Input 2

Lat./I..ong Input

UTC Input

ICAO Address ARINC 429 Input 1

ICAO Address ARINC 429 Input 2

Strap Parity

Opposite Side HFDL Input
X

X

BITE Test Inhibit

Command Acknowledc

SSM

D0 = Failure Warning
0] = Functional Test
10 = NA

11 = Normal 0 eration

NOTE: This Attachment superoedes ARINC Report 604, “Guidance for Design and Use of Built-In Test Equipment
(BITE)", dated 1988.
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ATTACHMENT 7 jcont’d1
MAINTENANCE SYSTEM CODES

Table 7.4 Fault Messages For HFDR BITE

FAULT MESSAGES FOR HFDR BITE T

Type of Failure Message
ATA/Failure Class T T

Control Input Mode RMP X (FIN) I HFDR X (FIN)
23-81-12/1

MU/CMU X (FIN) / HFDR X (FIN)
23-24-341’1

CFDS/CMS CMC X (FIN) / I-IFDR X (FIN)
T T T 45-13-34/3 T T

Internal LRU HFDR X (FIN)

T T T T T T T T T 23-11-3311

Coupler HF CPLR X (FIN)
T T _ 23-11-33/1

Antenna HF X Antenna (FIN) / Feeder X (FIN)
CPLR X (FIN)/COAX

T T T 23-11-1111 T TT

Power Supply Power Supply Interrupt
24-00-O0/1

X: Side of the LRU (Ex: CMUl)

FIN: Functional Item Number of the concerned LRU

(EX: CMC1 (1TM1)
CMC2 (lTM2))

Power supply interruption or transients should not be reported as an LRU failure. When the power
interruption is longer than 200 ms, the following fault message must be sent to the CMC at the return
of the power supply: "POWER SUPPLY INTERRUPT" (external fault).

For electrical power interrupts between the transparency time and 200 ms, the message "POWER
SUPPLY INTERRUPT" must only be generated by the transceivers having a refresh period on their
ARINC 429 buses shorter than 80 ms.

The ATA chapter relative to this failure is 24-00-00 for all aircraft types
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ATTACHIVIENT 7 [cont’d1

MAINTEEAECE SYSTEM CODES

Table 7-5. Maintenance System T3133 Identification

CFDS TYPE A CFDS TYPE B CFDS TYPE C

0%

CFDS

pm Us: E
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 2

TYPICAL TEST P30CED[1gfi

AUDIO Ofl ! PUT

Unit Under Test

. \ a /: f; O
I 1 7 i
I 2 i

a) Seiect R 1 . adjust input and unit under test for desired ouiput level V] (up to rated output)

b) Select n2_ adjustFI 2 forvg - .9 V1

- 2

Figure 1

Unit Under Test

 

a) adjust and maintain signal source (G) at V1 - 30 mV

b)aI:f1ustR until V -112 \;1 2

c)Zo-R1

Figure 2
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ATTACQENT 11
CO ER MC IGHT DAT

Flight Phase(8) 0: Ground. 1: Flight (DC2), 2: Flight [DC1)

Date (24) Six BCD digits,

LSW: Tens of year. Units of year

2, Word: Tens of month, Units of month

MSW: Tens of day. Units of day

Time (UTC)(16) Four BCD digits

LSW: Tens of minutes, Units of minutes

MSW: Tens of hours, Units of hours

Flight Leg Number(8) Integer 0 to 63

Aircraft Identification(56) 7 ISO #5 Character

LSW: 1.Airc1-aft Tail Character

2.word: 2.Aircraft Tail Character

3.word: 3.Aircraft Tail Character

4.word: 4.Aircraft Tail Character

5.word: 5.Aircraft Tail Character

6.word: 6.Aircraft Tail Character

MSW: 7.A.ircraft Tail Character

Aircraft Type(8) Integer 0 to 256
0: Aircraft without CMCICFDS

1: MD-11

2: A340l330

3: A320

4'. Boeing 747-400

5 to 255: Future spare

Frequency(32) Binary coded frequency in Hertz, LSW first, MSW last

Mode of Em.ission(8) Integer: 0:SSB/USB. 1:SSBiLSB, 3:AM(E)
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APPENDIX A

HF TRANSMISSION REQUIREMENTS

1. General Description

This appendix provides a short introduction to the physical
environment of the HFDL with a brief description how
electromagnetic wave are propagating in HF range. The
peculiarities of the HF channel are discussed because the
properties of this channel have decisive influences to the
system design of an HFDR.

The HFDL is an integral part of the ACARS/ATN
communications subnetwork.

2. Rguirements Concerning HF Transmission

The short wave or HF range in the electromagnetic
spectrum is characterized by the frequencies from 2 Mhz
to 30 MHz or equivalently by the wavelengths from
approximately 10 m to approximately 150 m. The
operational possibilities of signal transmission methods
depend on the physical properties of the radio channel.
Therefore the main specifics applicable to the HF range
are covered below.

3. Electromagnetic Wave Propagation

3.1 The Ionosphere

The ionosphere is that area of the atmosphere, at an
altitude from 60 km through 400 km, which is conductive
due to ionization. The degree of ionization is mainly
determined by the intensity of solar radiation and particle
density in the ionosphere. Hence the degree of ionization
(as density of the free charge carrier per unit of volume)
depends on altitude and the kind of elements in different
layers. HF wave propagation is mainly influenced by four
layers (D, E, F1, and F2).

The heights and densities of the ionospheric layers as well
as their electron concentrations depend on:

- time of day,

— season,

- sunspot number.

The sunspot number is subject to immense fluctuations.
During the time of a sunspot number minimum the
concentrations of free charge carriers in the ionosphere
are in average distinctly less than the concentrations
during a sunspot number maximum.

At lower level of charge carrier concentrations the
reflecting ability of the ionospheric layers decreases,
which means that electromagnetic wave penetrate and pass
the layers more easily and are not reflected.

The frequency which is still reflected when
perpendicularly incident to a layer is referred to as the
critical frequency. If an electromagnetic wave strikes on
ionospheric layer not perpendicularly, but obliquely, the

electron density for that wave is effectively greater and it
will therefore be more strongly reflected than the
perpendicularly incident wave. At a fixed frequency the
angle of reflection varies according to the angle of
incidence and thus results in different propagation
distances. The limit frequency, at which the ionospheric
layer still reflects, also varies with the angle of incidence.

3.2. Peculiarities of Propagation in the Short Wave
Range

Electromagnetic waves in the HF range propagate in form
of ground waves as well as in form of sky waves. Due to
the finite electrical conductivity of the earth’s surface,
energy from the ground wave penetrates it and is
absorbed. This leads to a high attenuation and short
ground wave’s propagation. ‘The attenuation is less over
sea (high salt content, good conductivity) than over land.
When skywave in the HF range are reflected by the
ionosphere then return to the earth’s surface at distant
point. There are two regions around transmitter:

— the ground wave zone,

- the sky wave zone.

The extent of those zones depend on:

- transmitters, receivers, and antennas (power,
frequency, radiation conditions),

- constitution of the ground (for the ground wave),

- state of the ionosphere (for the sky wave).

Ground wave operation is extensively free of all other
influences. Naturally the wave can be received only
within the transn1itter’s ground wave distance, i.e. the
intercept distance is limited as far as ground wave
propagation is regarded.

Where skywave propagation is concerned the
electromagnetic waves are reflected by the ionosphere as
a function of angle of incidence and the frequency used.
Multi—reflections also occur

frequently thus covering long distances.

Electromagnetic waves are attenuated when passing the
ionospheric layers; this applies particularly to the D-layer,
which is present only during the day.

During skywave propagation in the HF range, transient
fluctuations of the signals propagation time occur, which
are due to changes in the altitude of the reflecting layer in
the ionosphere and to multipath propagation. A short
transmission signal appears as a series of signals at the
receiver and a longer signals are extended.

Therefore the implementation of dedicated HF Modems
with adaptive echo cancelers becomes necessary.
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APPENDIX A [eortt’Q1

I-l'F TRANSESSION REQUIREMENTS

3.3 Propagation Predictions 4. Frgguency Selection

The possibilities of transmitting HF signals from one To ensure reliable connections, modern HF data radios

location to another are determined by use automatic channel selection, i.e. they operate with a
frequency pool. Of course the frequency tables on-

- the lowest usable frequency (LUF) and ground and on-board have to be identical.

— the maximum usable frequency (MUF). Before linlt setup, the chasm frequency is sensed for the
occupation by the sending station.

The LUF depends mainly on the state of the D and the E
layers. it decreases with increasing transmitter power. The
variation of the LUF is mainly influenced by the sunspot
number.

The Upper frequency, at which traffic between two radio
stations is possible by sky wave operation, is the MUF.
The MUF cannot be influenced by increasing transmitter
power, it depends upon time of the day, season, and
sunspot number-

The frequency of optimum traffic (FOT) is fixed
empirically at 0.85 of the monthly median value of the
MUF for a given link.

Propagation predictions contain details about ground wave
distances, LUF, MUF, and about skywave distances to he
expected.

On the basis of propagation prediction, modern HF
communication systems use adaptive frequency
management to select the optimum frequency for a link to
be established.

3.4 Facfgg

Occasional reductions of received signal strength are
referred to as fading. Fading may effect the complete
radio channel or only some specific narrow frequencies
within the channel. Single tone modems provide adequate
robustness against fading.

3.5 Noise

Unavoidable random interference which affects
communication is addressed as noise. Such random

interferences are added to the signal and cause fluctuations
of received signal.

Equipment internal generators. converters. or consumers
of electrical power are sources for internal random noise.

External random noise is caused for example by
interference fields at antenna sites. Electromagnetic
interference fields are created by:

— industrial activities (man made noise),

- terrestrial thermal radiation,

- atmospheric occurrences (thunderstorms, currents
in the ionosphere). and

- cosmic radiation.
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APPENDIX B

ACARS MU-I-IFDU MSK INTERFACE

1. Introduction

This appendix describes an alternate interface between the
HF Data Unit (HFDU) and the ACARS Management Unit
(MU) for aircraft equipped with ACARS MUS which do
not have two spare ARINC 429 bus ports for HF
downlink transmission and uplink reception. In these
installations, the HFDU should interface to the MU via
the Minimum Shift Key (MSK) audio ports and to the
VHF and HF transceivers as shown in Attachment 3-1.

Decisions regarding the switching between VHF ACARS
and HFDL should be made in the HFDU.

COMMENTARY

This type of installation is not intended to support the
full range of AOC and ATC services available via
HF Datalink. It may be used in the interim for AOC
communications until the ACARS MU is replaced or
upgraded with HF Datalinl-c provisions.

2. MSK Audio Interface Definition

The HFDU may be installed in aircraft where the ACARS
MU does not have the necessary HF Datalink provisions.
In these installations the HFDU should communicate with

the ACARS MU using a transmit/receive pair of MSK
audio ports. These ports should be connected to the MSK
audio receive and transmit ports normally used by the
ACARS MU to communicate with the VHF transceiver.
For a detailed definition of the MSK audio interface refer

to Section 4.4 of ARINC Specification 618.

In these installations the only data exchanged via the MSK
audio ports will be ACARS data blocks since the ACARS
MU will most likely not have HF Datalink provisions.
The format of this data is defined in Appendix A of
ARINC Specification 618.

3. HF/VI-IF Switching Functions

When the HFDU-MU interface is via MSK audio ports,
the HFDU is responsible for deciding when ACARS data
is to be exchanged via the VHF or HP Datalink
subnetworlcs and for the routing of the data between the
HF and VHF transceivers and the ACARS MU.

3.1 HF/VHF Mode Selection

The HFDU should be configurable via a discrete

programming pin to switch between I-IF and VHF data
modes either automatically based on aircraft position
(latitude and longitude) information or manually based on
crew selection.

3.1.1 Manual Switching Mode

When the HFDU is configured for manual switching
mode, the cockpit crew should use the HF voice/data
switch in the HF Datalink Control Function (I-IFDCF) to
control when ACARS data is to be sent via HFDL and

when it is to be sent via VHF. The HFDU should

monitor the HF voice/data discrete input from the
HFDCF and default to VHF data mode when the HF

voice/data discrete input is "high". When the HF

voiccle/'data discrete is "low" it should default to I-IF datamo e.

3.1.2 Automatic Switching Mode

When the HFDU is configured for automatic switching,
the HFDU should have stored in memory maps of HF
and VHF coverage areas. The HFDU should switch
between HF and VHF data modes by comparing its
current position (latitude and longitude) with the coverage
maps.

3.2 MU—VHF Transceiver Interfaces Switching

The HFDU should intercept the MSK audio and the VHF
data lceyline connections between the ACARS MU and the
VHF transceiver. When the I-IF voice/data discrete input
is "high", the MU—VHF transceiver connections should be
closed. When the HF voice/data discrete input is "low",
the MU-VI-IF transceiver audio and data keyline
connections should be closed if the HFDU is in VI-IF data

mode and open if it is in the HF data mode. In the event
of an HFDU failure, the MU-VHF connections should
default to closed.
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ARINC429C NTROLW RDFO rsr RTPEEHFDR

1.1 Frequency and Mode Control Serial Bus Inputs

ARINC 719-5 Section 3.1, 3.2

The I-IFDR has 2 input ports to accept ARINC 429 Mark 33 DITS low speed serial data. The ARINC 429 bus uses
two lines with return~to-zero bipolar modulation. The Frequency and mode control bus inputs are received on the
following pin numbers:

Frequency Select Port A line A MP-SE
Frequency Select Port A line B MP-3F

Frequency Select Port B line A MP-3G
Frequency Select Port B line B MP-3H

The I-[FDR will respond to frequency and mode control words through Frequency Select Port A or B, depending
on the state of the PORT SELECT discrete input. All data on the non-selected port is ignored.

The HFDR will tune to a new frequency within 1 second after receiving all necessary ARINC 429 control data.

1.1.1 037 I-IF COM Frequency and Control Words

ARINC 429 Section 3.1

When the FREQUENCY SOURCE SELECT discrete is open, the I-IFDR is controlled by ARINC 429 label 037.
Refer to section 3.1 of ARINC 429 for a description of the 03'! HF Communications control words. SSB and AME
Mode information and BCD frequency information down to 0.001 MHz resolution is contained in 037 word #1.
CW Enable and 100 Hz BCD frequency information is contained in 037 word #2. Label 03? word #1 and #2 need
not come in any particular order.

CW mode is enabled only when 03'? word #1 is set for SSB USB mode and the CW Enable bit is set in 037 word
#2. CW mode is disabled if 03’? word #1 is set for SSB [SB mode or AME mode, even if the CW Enable bit is
set in 03'.’ word #2.

037 word #2 is optional and needs to be sent to the HFDR only when the desired frequency has non-zero 100 Hz
data, or when CW mode is desired. If 037 word #2 is not received for at least 5 refresh intervals (approximately
1.3 seconds), the I-IFDR will assume the 100 Hz frequency control data is zero, and it will assume CW mode is
disabled. Thus, loss of 037 word #2 is considered a frequency change.

EX. 104
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APPENDIX C [cunt’d[
ARINC 429 CONTROL WORD FORMATS FOR THE I-IFDR

1.1.2 205 & 206 HF COM Frequency Words

ARINC 429 Section 3. I

When the FREQUENCY SOURCE SELECT discrete is grounded, the HFDR will respond to label 205 or 206
frequency control words. Only those words whose SDI matches the installation number of the HFDR as set by the
SDI program pins or whose SDI is "a11—call" will be accepted by the HFDR. All other data will be ignored.

BCD frequency information down to 0.001 MHz resolution is contained in 205 or 206 word #1. 100 Hz BCD
frequency information is contained in 205 or 206 word #2. The 205 or 206 words #1 and #2 need not come in any
particular order. The data fields in the 205 and 206 words are identical and the HFDR does not distinguish between
the two. Naturally, the 205 and 206 words should never appear on the same bus with differing frequency control
data.

205 and 206 word #2 is optional and needs to be sent to the I-IFDR only when the desired frequency has non—zero
100 Hz data. As with the 037 word #2, if 205 or 206 word #2 is not received for at least 5 refresh intervals

(approximately 1.3 seconds), the HFDR will assume the 100 Hz frequency control data is zero. Loss of 205 or 206
word #2 is considered a frequency change.
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APPENDIX Q §cont’§l_[

Agflfll 429 CONTROL WQRD FORMATS FOR THE HFDR

1.1.3 207 HF COM Mode Control Word

ARINC Project Paper 736 Attachment 10

When the FREQUENCY SOURCE SELECT discrete is grounded, the I-IFDR will respond to label 337 mode
control word- Only those words whose SDI matches the installation number of the I-[FDR as set by the SDI
program pins or whose SDI is "all-call" will be accepted by the I-IFDR. All other mode control data will be
ignored.

Note 1:

Note 2:

Note 3:

Note 4:

The HFDR does not use bits 20, 21 or 23 through 29 of the label 207 control word.

All zeros = 0 ohms, all ones = 5000 ohms. 5000 ohms = minimum RF sensitivity or maximum
squelch threshold, 0 ohms = maximum RF sensitivity or minimum squelch threshold.

If the Frequency Source Select programming pin MP-2K is open, indicating label 037 tuning, then
voice/data mode selection is controlled by the VOICEIDATA SELECT discrete at rear connector
pin MP-2D. If MP-2K is grounded, indicating label 205J'206f207 tuning, then voicefdata mode
selection is controlled by hit 11 of label 207.

CW mode will be enabled only when SSB USB mode is also selected. CW mode will be disabled
when SSB LSB mode or AME mode is selected.
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APPENDIX C [cont’d[
ARINC 429 CONTROL WORD FOR}/[ATS FOR THE I-IFDR

1.1.4 Control Input Faults for label 037

The Frequency Control processor will report a Control Input Fault to the Maintenance processor and to the front
panel CONTROL INPUT FAIL LED under any of the four following conditions:

Label 037 word #1 is not received over the selected input port for at least 270 msec.

Label 037 word #1 has even parity.

The word gap between label 037 word #1 and any preceding word is shorter than the minimum gap
specified in ARINC Specification 429.

The frequency control data is not a valid BCD value, or is out of the range 2.0000 to 29.9999 MHz.

When a control input fault exists, the HFDR will remain at the last selected frequency and mode, and the fault will
be reported until valid control data is received.

Loss of 037 word #2 will not be reported as a Control Bus fault, although such a loss will automatically tune the
100 Hz data to zero and disable CW mode as described in Section 2.7.1.

If the HFDR_is strapped for the narrow band, 2.8000 to 23.9999 MI-Iz, and it receives frequency control data that
is between 2.0000 and 2.7999 MHz or between 24.0000 and 29.9999 MI-Iz, it will tune to the selected frequency,
but the transmitter will be disabled and a 1 kHz tone will be inserted in the sidetcne audio output when the FIT
is activated.
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APPEEQIX C §cont’d1

ARINC 429 CONTROL WOI_{,|2 FORMATS FOR THE HFDR

1.1.5 Control Input Faults for labels 205E206./207

The Frequency Control processor will report a Control Input Fault to the Maintenance processor and to the front
panel CONTROL INPUT FAXL LED under any of the four following conditions:

1. Label 205 or 206 word #1. or label 207 is not received over the selected input port for at least 270 msec.

2. Label 205 or 206 word #1, or label 207 has even parity.

3. The word gap between label 205 or 206 word #1, or label 207 and any preceding word is shorter than the
minimum gap specified in ARINC Specification 429.

4. The frequency control data is not valid BCD value, or is out of the range 2.0000 to 29.999 MHz.

When a control input fault exists. the HFDR will remain at the last selected Frequency and mode, and the fault will
be reported until valid control data is received.

Loss of 205 or 206 word #2 will not be reported as a Control Bus fault, although such a loss will automatically tune
the 100 Hz data to zero and disable CW mode as described in Section 2.7.2.

If the HFDR is strapped for the narrow band, 2.8000 to 23.9999 MHz and it receives frequency control data that
is between 2.0000 and 2.7999 MHz or between 24.0000 and 29.9999 M]-Iz, it will tune to the selected Frequency,
but the transmitter will be disabled and a 1 kHz tone will be inserted in the sidetonc audio output when the PI 1
is activated.
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APPENDIX C [cont’d)
ARINC 429 CONTROL WORD FORMATS FOR THE I-[FDR

Label: 037

Name: HF COM Frequency Word #1
Refresh interval: 100 — 200 milliseconds

E? <%ch

r-I-I—tI—=I—~Qc:D
0, Word #1 Ident
SSBIAME Mode, 1 = SSB, 0 = AME
USB/LSB Mode, 1 = USB, 0 = LSB
0.001 MHz, BCD least significant

.001 MHz, BCD most significant

.01 MHz, BCD least significant

.01 MHz, BCD most significant

.1 MHZ, BCD least significant

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

.1 MHz, BCD most significant
M]-Iz, BCD least significant

==|—-©='.=©©==C3©=
1 MHz, BCD most significant
10 MHz, BCD least significant
10 MHz, BCD most significant
SSM bit 0
SSM bit 1

odd parity

Sign Status Matrix Definition

Definition

normal operation
NCD, HFDR ignores freq. and mode data
Functional Test (Squelch is open)
normal operation
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AEEENDIX C §cont’d1
ARINC 429 CONTROL WORD FORMA S R HFDR

Label: 037

Name: HF COM Frequency Word #2

Refresh interval: optional — 0 when 100 Hz frequency control data is zero, 100 — 200 milliseconds when 100 Hz
frequency control data 15 non-zero

Bit Value

1 D LABEL 037
2 0 "
3 0 "
4 1 "
5 1 "
6 1 "
7 1 "
8 1 "

9 1, Word #2 Ident
10 CW Enable, 1 = enabled, 0 = disabled
11 not used
12 not used
13 not used
14 not used
15 not used
16 not used
17 not used
18 not used
19 not used
20 not used
21 not used
22 not used
23 not used
24 not used
25 not used

26 0.1 kHz, BCD least significant
2? "
28 "

29 0.1 kHz, BCD most significant
30 SSM bit 0
31 SSM bit 1

32 odd parity

Sign Status l’v1at1'iJt Definition

't 1 ‘:0 Definition

O 0 normal operation
0 1 NCD, HFDR ignores frequency data
1 0 Not used by I-{FDR
1 1 normal operation
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APPENDIX C 1cont’d)
ARINC 429 CONTROL WORD FORMATS FOR THE HFDR

Label: 205 or 206

Name: HF COM Frequency Word #1
Refresh interval: 100 — 200 milliseconds

ValueE

1 (1) LABEL 205 (206)
0 If
0 (0) "
0 Ir
0 ll
NU "
0 ll
1 II
SDI least significant bit
SDI most significant bit
0, Word #1 Ident

0.001 MHz, BCD least significant

.001 MHZ, BCD most significant

.01 MHz, BCD least significant
$§S3GIGS:5ww4¢msmw~

.01 MHz, BCD most significant

.1 MHz, BCD least significantl'-Jh) I-‘CD
=©©.-.=©©:=
II

0.1 MHz, BCD most significant
1 MHZ, BCD least significantt~JE\Jl\Jl\-J UI-51-Dlxl
1 MHz, BCD most significant
10 NI]-Iz BCD least significant
10 MHz, BCD most significant
SSM bit 0
SSM bit 1

odd parity

L&)U.‘.lLIdl\Jl\Jl\Jl'~J10*-'C©OO'--JO‘\
Sign Status Matrix Definition

Definition

normal operation
NCD, HFDR ignores frequency data
Not used by HFDR
normal operation
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AQENDIX C |cont’d[
ARINC 429 ONTROL WORD FORMATS FOR THE HFDR

Label: 205 or 206

Name: I-IF COM Frequency Word #2

Refresh interval: optional - 0 when 0.1 kHz frequency control data is zero, 100 - 200 milliseconds when 0.1 kHz
frequency control data IS non-zero

51-’! Value

1 (1) LABEL 205 (206)
0 (0)
0 (0)
0 (o)
0 (o)
I (1)
0 (1)
1 (D)
SDI least significant bit
SDI most significant bit3$G§E§:EwmqmmAwM~ II2III1
1, Word #2 Ident
not used
not used
not used
not used
not used
not used

18 not used
19 not used
20 not used
21 not used

22 not used
23 not used
24 not used
25 not used

26 0.1 kHz, BCD least significant
27 "
28 “

29 0.1 kHz, BCD most significant
30 SSM bit 0
31 SSM bit 1

32 odd parity

Sign Status Matrix Definition

't 1 bit 0 Definition

0 0 normal operation
0 1 NCD, HFDR ignores frequency data
1 0 Not used by I-[FDR
1 1 normal operation
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APPENDIX C jcont’d}
ARINC 429 CONTROL WORD FORMATS FOR THE HFDR

Label: 207
Name: I-IF COM Mode Control Word
Refresh interval: 100 - 200 milliseconds

Value95!

SDI least significant bit
SDI most significant bit
1 = Data Mode, 0 = Voice Mode, see note 3

voice mode keying
(reserved), data mode keying
1 = SSB Mode, 0 = AME Mode
1 = USB Mode, 0 = LSB Mode
1 = CW Mode on, 0 = CW Mode off, see note 4
on/'off control
not used
not used

LSB, who has control of SENS/SQUELCI-I, see note 1
MSB, who has control of SENS/SQUELCI-I, see note I
1 = RF sensitivity control, 0 = squelch control
SENS/SQUELCI-I control, least sig. bit, see notes 1 & 2

I1

SENS/SQUELCH control, most sig. bit, see notes 1 & 2'
SSM bit 0
SSM bit 1

odd parity

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Sign Status Matrix Definition

Definition

normal operation
NCD, HFDR ignores mode data
Functional Test (Squelch is open)
normal operation
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APEENDIX D
DO UMENTS IST

The following documents are referenced in this Characteristic. Designers should be aware that many of these
documents are in the continuing process of being supplemented.

ARINC Specification 404A, “Air Transport Equipment Cases and Racking"

ARlNC Report 413A. “Guidance for Aircraft Electrical Power Utilization and Transient Protection“

ARINC Characteristic 429, "Mark 33 Digital Information Transfer System (DITS)"

ARINC Characteristic 559A, “Mark 2 HF SSBIAM System"

ARINC Characteristic 597, "Mark 2 Aircraft Communications Addressing and Reporting System"

ARINC Specification 600, "Air Transport Avionics Equipment Interfaces (NIC Phase 1)"

ARINC Report 604. “Guidance for Design and Use of Built-In Test Equipment ('BITE)"

ARINC Specification 608A, “Design Guidance for Avionics Test Equipment"

ARINC Report 609, “Design Guidance for Aircraft Electrical Power Systems”

ARINC Report 615, ‘Airborne Computer High~Speed Data Loader"

ARINC Specification 616, “Avionics Subset of ATLAS"

ARINC Specification 618, “Air-Ground Character—Ox-iented Protocol Specification"

ARINC Report 624. "Design Guidance for Onboard Maintenance System"

ARINC Specification 626, "Standard ATLAS Subset for Modular Test"

ARINC Specification 631, "Aviation VHF Packet Communication (AVPAC) Functional Description"

ARINC Specification 635, "HF Data Link Protocols"

ARINC Specification 637, "Internehvorking Specification“

ARINC Specification 638, "Upper Layer Specifications (End System Communication Specifications)“

ARINC Characteristic 714, "Mark 3 Airborne SELCAL System“

ARINC Characteristic 719, "Airborne I-IFISSB System"

ARINC Characteristic 720, "Digital Freqnency!'Function Selection for Airborne Electronic Equipment"

ARINC Characteristic 724, "Mark 2 Aircraft Communications Addressing and Reporting System"

ARINC Characteristic 7243, "Aircraft Communications Addressing and Reporting System (ACARS)“

ARINC Characteristic 748. "Communications Management Unit (CM'U)"

RTCA Document DO-160C, “Environmental Conditions and Test Procedures for Airborne Electronicflilectrical

Equipment and Instruments".

RTCA Document D0-163, "Minimum Performance Standards for Airborne I-IF Radio Communications Transmitting
and Receiving Equipment Operation Within the Radio Frequency Range of 1.5 to 30 MHZ"

RTCA Document D0-170, "Audio Systems Characteristics and Minimum Operational Performance Standards -
Aircraft Microphones (Except Carbon). Aircraft Headsets and Speakers, Aircraft Audio Selector Panels and
Amplifiers“

RTCA Document DO-178B, "Software Considerations in Airborne Systems and Equipment Certification"
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APPENDIX E

ACRONYM LIST

Airline Administrative Communications

Alternating Current

Aircraft Communications Addressing and Reporting System

Acknowledge
Audio Control Panel

Airborne Data Loader

Airborne Data Link Processor

Airlines Electronic Engineering Committee

Audio Frequency

Air-ground
Automatic Gain Control

Aviation HF Link Control

Amplitude Modulation

Amplitude Modulated Equivalent

Airline Operational Control

Airline Passenger Communications
Aeronautical Radio, Inc.
Air Traffic Control

Automatic Test Equipment

Abbreviated Test Language for Avionics Systems

Air Traffic Management
Aeronautical Telecommunications Network

Air Traffic Services

Aviation HF Link Control

Aviation (VHF) Packet Communication

Binary Coded Decimal
Bit Error Rate

Built—In Test

Built-In Test Equipment

Binary Number
Bit—Oriented Protocol

Bottom Plug
Bandwidth

Civil Aviation Authority
International Radio Consultative Committee

International Telephone and Telegraph Consultative Committee

Cabin Communications System .

Centralized Fault Display Interface Unit

Centralized Fault Display System

Central Maintenance Computer

Central Maintenance System

Communications Management Unit

Coupler
Clear to Send

Cabin Telecommunications Unit

Continuous Wave

Decibel

Decibels relative to 1 rnilliwatt

Direct Current

Data Circuit-terminating Equipment

Digital Information Transfer System

Data Terminal Equipment
Data Transfer State

Data Exchange Equipment
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APPENDIX E [cont’d[

ACRONYM Ljflf

EMI Electromagnetic Interference

EOM End of Message
FAX Facsimile

FCS Frame Check Sequence

FMC Flight Management Computer

FMS Frequency Management System

FOT Frequency of Optimum Transmission
GMT Greenwich Mean Time

GPS Global Positioning System

I-IF High Frequency

I-IFDCF High Frequency Data Control Function

I-[FDCP High Frequency Data Control Panel

I-[FDL High Frequency Data Link

I-{FDR High Frequency Data Radio

HFDU High Frequency Data Unit
HFPAC HF Packet

I-IFRCP HF Radio Control Panel

HW Hardware
Hz Hertz

ICAO International Civil Aviation Organization
ID Identifier

IEEE Institute of Electrical and Electronic Engineers

ISO International Organization for Standardization
kHz kiloflertz

kW kilowatt

LED Light Emitting Diode

LRU Line Replaceable Unit

LSB Least Significant Bitr’Byte
LSB Lower Sideband

LWS Local Wait State

LUF Lowest Usable Frequency
MAC Media Access Control

MCDU Multifunction Control Display Unit

MCU Modular Concept Unit

Ml-Iz MegaHettz

MP Middle Plug
Ins millisecond

MSB Most Significant Bitr'Byte
MSI Multi-wire Serial Interface

MSK Minimum Shift Keying

MU Management Unit

MUF Maximum Usable Frequency

NAK Negative Acknowledge
NCTS Not Clear to Send

OOR Out of Range

OSI Open Systems Interconnection
OMC Onboard Maintenance Computer

OMS Onboard Maintenance System

PEP Peak Envelope Power

PSK Phase Shift Keying
P'I'I‘ Push-to-Talk

RAM Random Access Memory
RCP Radio Control Panel
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APPENDIX E [cont’d)
ACRONYM LIST

Radio Frequency

Radio Management Panel

Root-mean-Square

Receive Not Ready

Read(3nbrLJmmoqr

Receive Ready
Receive/Transmit

Request to Send

System Address Label
Source Destination Identifier

Satellite Data Unit

Selective Calling

Societe Internationale de Telecommunications Aeronautiques

Signal-to-Noise Ratio

Signal Quality Parameter

Shop replaceable Unit

Single Sideband
Software

Synchronization
Test Frame

Top Plug
Universal Coordinated Time

Upper Sideband
VHF Data Radio

Very High Frequency

Voltage Standing Wave Ratio
Watt

Transceiver

Exchange Identity
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