
JcAIR 429E 
ARINC 429 TRANSMITTER I RECEIVER 

and , 
DATA BUS ANALYZER 

• Receives & Stores 
up to 255 Words 

• Transmits 10 Labels 
Simultaneously 

• Data displayed in 
easy-to-understand 
engineering units 

• Provides easy access 
to radio system frequency 
screens (ADF, DME, HF, 
VHF, VOR/ILS and ATC) 

HEXADECIMAL OR ENGINEERING FORMAT LCD DATA DISPLAY 
The Model 429 Transmitter/Receiver provides avionics 
technicians and line maintenance personnel with an 
easy, Jow-cost method for troubleshooting ARINC 429 
avionics systems. The unit features capability for 
transmitting up to 10 independent ARINC 429 labels 
plus the ability to receive and store up to 255 labels. 
Display of transmitted Of received data is via liquid 
crystal display. Selection of data to be- transmitted or 

display of received data is by hexademimal or engineer­
ing format. 

The 429E is housed in a rugged, compact case with in­
ternal, rechargeable Ni cad batteries. It comes with 
either a IISV or nov plug-in battery charger. An op­
tional carrying case is available ··for convenience ancl 
protection of the unit. .~;o 



JcAIR 429E Simplifies ARINC~,429 Testing 

TRANSMITTER/RECEIVER DISPLAYS 

,10 TX LABELS,;;,; I 
TRANSMITS 10 

WORDS 
Operator uses scrolling 
keys to access individual 
transmitter slots. 

'SDI = 00 I 
SDISCREEN 

Allows operator to view 
or change SDI. 

1035 D~1E FPEI) 

TX LABEL 
SCREEN 

I 

After selecting TX slot, 
operator uses ED IT lENT 
key to enter octal number 
of label to be transmit­
ted. 

I 
SSM SCREEN 

Allows operator to view 
or change the SSM and 
annunciates 4 possible 
designations of bits 30 & 
31, Le., NORM, FAIL, 
etc. 

le368 KHZ· I 
DATA MODE 

LAB/DAT key allows 
operator to view or 
change data of label that 
is being transmitted or 
received. 

'PATE = lee 1'1S I 
WORD RATE SCREEN 
Allows operator to view 
or change word rate. 

RECEIVER TRAP/STORAGE DISPLAY 

ITRRPP~. #i4I 
SDISELECT VIEWING TRAPPED LABELS 

Trap Function allows operator to trap and store 255 occurences of a received label. 
TRAP key allows operator to enter LabellSDI combination to be received. Scrolling 
keys then allow operator to manually scan stored information (label number or data). 
Selection of AUTO, key allows continual scrolling of stored data . 

. RADIO SYSTEMS MANAGEMENT DISPLAYS 

ILS FREQUENCY BIT POSITION 

Specialized screens provide user interface menus for accessing bits which have Radio 
System Frequency Selection and function switching applications. Individual functions 
for ADF, DME, HF, VHF, VOR/ILS, and ATe are controlled through individual 
menus by entering a "1" or a "0". 

) 
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Trap Mode key. allows operator to enter anyone of 
four label/SOl combinations for selection of receiv­
ed labels for display. A 2SS word burfer is provided 
for receiving and storage of data for display. Access 
to trap mode is through selection of receiver mode 
via TX/RX key. 

Automatic mode key _ allows operator to scroll 
through labels that have been received by trap mode. 
Auto mode steps through word buffer and displays 
number of trapped words as well 85 the engineer­
ing name of label. Scrolling of the various data 
menus of the received labels is accessed by the 
LAB/DA T key. 

Transmit parity swit.::b _ allows operator to select 
odd or even transmission parity. 
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Transmil speed - selects hi (100 kbps) or low (12.S 
kbps) transmission rate. 

Transmitter output port _ allows access to trans­
mitter port using standard 3-conductor, 1/4" phone 
plug. 

o 
e ., 

E3 ~ [ID Dll 00_____. 
rnrn~El 

o 
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Recelnr input port _ provides input to receiver 
port using standard 3-conductor. 1/4" phone 
plug. 

Scrolling keys - allows operator to scroll through 
display menus (10 transmitter slots, 2SS receiver 
slots, or data menus). Allows selection of the scann­
ing direction in auto mode. 

Display Indicator - LED indicates TX or RX infor­
mation is being displayed. 

Parity ladicator - in receive mode, LED indicates 
parity of word presently displayed. In transmit 
mode, LED indicates selected Tx parity. 

Display selector - allows operator to select hex­
adecimal or engineering unit display of data. 

Transmitter/~Iver display select switch - selects 
LCD display or label being transmitted or re­
ceived. After selection of TX/RX key, initial 
display indicates number of labels being trans­
mitted or received. Scrolling keys should then 
be used for manually stepping through transmitter 
or receiver slots. 

Receiver speed select switch - selects hi (100 kbps) or 
low (12.5 kbps). 
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0000 
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~~.11429E 
'--' '--' 

Data entry keys - allows operator to enter trans­
mitted data in hexadecimal or engineering for­
mats. 

LabellDallll display key • Label mode displays 
octal number and engineering definition of 
labels being transmitted or received. Data 
mode allows viewing of data being transmitted 
or received. 

Edlt/delele key - edit key allows operator access to 
the data entry mode. Delete key allows correction of 
errors during data entry. 

On/Off Switch 

SPECIFICATIONS 
Size: 4.5" x 7.25" x 2.S" Weight: 3 Ibs. Operating Temperature: - 10 to + 60 C 
429 TRANSMITTER: 

Bit rate: 
Rise time: 

Output Impedance: 
Amplitude Output: 

429 RECEIVER: 
Impedance: 
Bit Range: 

Voltage Levels: 

12.j or 100 kbps ± 5% (selectable) 
Low speed - 10 usee. :!:: 5 usee. 
High speed - U usec. ± 5 usec. 
7j ± j ohms (Line A to B) 
:!:: 10 volts (:!:: 1.0 volt) between A and B terminals open circuit 

12 K ohms minimum (balanced) 
8 to 20 kbps (low speed) 
80 to 12j kbps (high speed) Cu. 

HI: + 6.j to + 13 VDC; NULL: + 2.5 to -25 VDC; LO: -6.j to -13 "DC 



Transmitter Operation: 
The 429E provides capability for transmitting up to ten 
32 bit words in ARINC 429 or 419 bipolar RZ format. 
The transmit bit rate can be set for high (100 kbps) or 
low (12.S kbps) rate with selectable odd or even parity. 
The unit allows keypad entry of transmit label (octal) 
with data entry via hexadecimal (bits 32 thru 9) or by 
engineering equivalent values. Entry by engineering 
values allows individual entry of primary data (miles, 
knots. Mhz. etc.), SDI, SSM, word rate and individual 
bit switching functions. The transmitter operation is 
completely independent of the receiver. allowing 
simultaneous operation of both transmitter and 
receiver. 

Receiver Operation: 
The 429E is capable of receiving and trapping (storing) 
up to 255 high or low speed 32 bit words in 429 or 419 
bipolar RZ format. Receiver bus speed is switch selec­
table. LCD display of received labels is provided with 
selection of hexadecimal or engineering formats. Initial 
receiver screen displays the number of labels that have 
been received with ability provided for stepping through 
each label for data display. Trap mode allows operator 
to select or trap which labels are to be received (up -to 

four label/SOl combinations can be selected). Access to 
received or stored data is accomplished by single-step 
scrolling keys or by automatic scrolling mode. 

JcAIR ARINC 429 SOURCE 
From Single-channel through multiple-channel transmitter/receivers, 

JcAIR provides total capability for testing ARINC 429 products . 

...•.. .... .... .. ' •... ...... 
•••• •••• •••• •••• •••• I 

JcAIR"429" '" 

Model 429EX 

429A T TXlRX Card 
IBM AT/XT compatible interface 
card contains 4 TX and 4 RX 
ports. 

Model 429 
Independent TX and RX ports. 
Battery..operated unit with LCD 
display of data in Hex format. 

Auto slewing of TX data. Non­
volatile memory. Selective filtering 
of RX data. Displays in Hex. 
Binary or Engineering formal. 

ART·429 
IEEE-488 control of 4 TX/4 RX ports. Multiple modes, in­
cluding non-standard TX data (32 bits) and selective receiv~ 
ing. Microprocessor based. 

For further Information, contact: 

/. ~"A..,-:---_ 
Ii SubSidiary 01 The BFGoodrlch Company 

" . ~~ , . 
- _- ~ = i .... _. -----, 
~'l:f~.ri:n. 

T1200 
View or enter data through touch screen. Up to 4 TX/4 RX 
ports controllable through IEEE-488 option. Displays in 
Hex, Binary or Engineering format. 

400 INDUSTRIAL PARKWA Y 
INDUSTRIAL AIRPORT, KS 66031 
(913) 764·2452 Telex 750·797 
FAX (913) 782·5104 

) 

') 

.,j"' -J 



THE ELECTR1CAL CHARACTER1ST1CS PAGE 2 

Th~ ~ps~a~e .u~t bp sent fro. J lrans~ilter port to a receiver 
~ort by u~i~~ a 2-wire data bus to carT~ the coded 32-bit 
~eriJl words. Sendin1 the ~e~saje over this data bus, which 
is a 5in~le twisted ~nd Ghielded pair of wires. is not bi­
dirpcli~n~l but .u~t do fro~ a tran5~itter ~ort to a receiver 
port. See figure. 

1 \ 1\ 
S~.t *1 1 \-------------L1HE 

;. 
A------)1 \ S.st.2 

1 ;. 

TX 1 /-------------L1HE 
1/ 

B------)1 / RCUR 
1/ 

If two wa~ cOffi~unication5 is r~~uir~d then a second bus u5in~ 
another Tx-Rx port ie reauiTed. See figure. 

/1 /I 
S':I'st t1/ I{------------Line A ------/ 5':1'$t t2 

< 1 < 
Rev;;; '. I{------------line B ------\ 1 TX 

\1 . \ 1 

While no restriction is ~llced on the bus len~th or on the nu~ber of 
rfcelv~rs on 3 bus, it is reco~~@nd~d that no ~ore than 20 receivers 

\~re connected to a tran~~itter ~ort in a aircraft the size of B B-7~7 
or s~~ller. Se~ fjjure. 

1 \ 1 \ 
\ 4::9 ~US 1 \ 

TX >-----------;--------------;.) 1 ;- RCUR t1 
/ ~ 1 _ 1 / 

1/ 1/ 

1\ 
1 \ 

1~-------------_)1 ;- RCUR t2 
1-'-- 1 I 

1 1/ 

1 \ 
1 \ 

1--------------:>1 > RCUR t .t •• 
- _ 1 / 

1/ 

MULT1-SYSTEM INTERCONHECT 

A twisted and shirlded pair of wires should be used to connc~t the 
Tx and the Rx ~ort~. The shield should be ter~inat~d to ~round 
at each end and at c~ch break in the ~us. 
A lra~~~itter, recpiYer or an i~st3113tion rault should not cause 
cl~~a~e to another unit co~nected to the bus. 

Farshad
Text Box



PAGE 3 
The tr3n;mitt!r-rec~iY~r ~ort is a 2-wire, balanced 7S Oh~f bus 
thrt is designed to run in.three RZ bi~ol~t slales; ~j, Null. 1 Lo. 
Se~ ri~ure. 

ILo1ic ' 1 ' ILo~ic '0' ILo~ic '1 ' 
1 1 1 
+++++++ ------- +++++++ 
+ + 1 + + 
+ + 1 1 + + 

LINE A +++++ +++++1 1+++++ +++++ 
LIHE B -----+ +-----

1 + + 1 
1 + + 1 

+++++++ 

+50 

00 null 
Ov null 

-50 

Th~ lo1ic levels ar~ deter~ined by ~e~~uring fro~ line F l~ Line A. 
The first one half of each bil d€fin~s the logic level and 
th~ se~ond one half of lhe bit relurn~ to the null ~oint. 
A flOv level is e~uil to a lo~ic 'I' or Hi ~nd a -lOY level is enual 
to 3 Insie '0' or La. The$p vnlla1es were splecled to achieve 
the reouired ~erfor~ance in an aircraft installation. 
Thr lr~n5~ittpr tol~r?nce is t/-5v,+or-Q.5v. The receiver toler~nc~ 
is +1-IOv,+3v-3.5v and a +1-2.5v null. The receiver ~a~ continue 
to d~ro~e a sin1ie Line A or B wir~ but noise i~ffiunit~ is d~cr~ased 
~nd inter~itta~t o~eration _2~ e~:ist. There is an eff9rt to 
i~~~p~~~ lh~ r~cei~~r sensitivit,~ lhr~shold to +1-5.5v and 
pli~inate sirl~le 'wire decode ~roble~s. 

The bit r~te for hi~h ~~pe~ o~eration is lOOKbils/sec and lo~ speed 
c~er~tion is 12-14.5Khits;se~. The ~elecled rale should be .~lntalned 
~jthin 1%. Frecise fre~l(~r!cip~ of 100Khz and 13.6Khz should be 
~voided to ~revent ~FI for Offie~a and loran C s~!tems. 

Th~ cloc~ is recov~red fro~ the RZ bi-~olJr siSnal. The words are 
~~rlchronized b~ a ~~P consistin~ of a Min. of ~ clocks. Bit .1 is 
thp lSB in the trar!s~ission seou~n~e. The trans~ission rate is 
definpd for each Fara~eter in 429. 



THE DIGITAL YORD PAGE 4 

The 32-~it di~ital word <ontain. the identifin~ Label, the 
50urce/Pe$tin~tion Id.nti'i~r eSDl), the ReO or RNR n~ta Fi.ld, 
the Si~n/Statu~ "atriM (SSM). Ind a Farit~ bit. Arinc 429-7 
de'ine~ each ~~ra~~ter. See risure. 

I 32 I 31 30 29 11 10 9 8 1 I 
IPar-1 I 
lity I SSM I BCD Dat. Field I SDI I Label I 1 ____ 1 _______ 1 __________________ 1 ______ 1 _________ 1 

I 32 I 31 29 
IPor-1 

28 II 10 9 8 

lity I SSM BNR Data F,.ld I SDI Label 

1 

1 ____ 1 _______ 1 ______ -----______ 1 ______ 1 _________ 1 

GENERAL UORD FQ~MAT 

THE LABEL 

The ch~racteri5tjcs 0' each ~ara~eter are identified b~ an 
octal label. Th~ oclal lab~l of thp ~2ra~et~r is a binary 
nlJ~her conleined in bits 1-8. The label i~ rc~d in rever~e 
orrl~r a~ ~hown in the ~::a~ple bel~w. e.~. GMT is Oct~l 150 

~it weight 1 2 4 I 2 4\ I 1 2 
-- ______ 1 _________ 1 ____ -

Bit Fosition 8 7 6 I 5 4 3 I 2 1 
--______ 1 _________ 1 ____ -

Dat. 0 0 0 1 I 0 I 1 1 0 
__ . ____ • I. ________ 1 ____ _ 

GMTl.bol 015 11 

LABEL EXI1MPLE 

In so~e inst~nces different labels share 5i~i]ar ~zra~etcrs. e.S. 
125 i' BCn GHT and 150 i, SHR GMT; 014 i, BCD HAG HDG and 320 i. 
FNR HAG HDG. These are C2~es wher~ th~ .1anSua~~ for~~t is different. 
The dat~ fjeld aust contain the correct lan1uaSe for the l~bels 
,ssi_ned BCD or RNR in 429-7. 

A fe~ Fara~eters share the sa~e label. For exa~plet Octal 320 is HAG 
HDG for IRSfAHRS ,y,t ••• or En1ino Fuol Pro •• ur. for EICAS .y.t •••• 
Sha~in~ labels in this ca~e i~ acce~tcble ~ecause the s~ste.~ are not 
functionall~ c~~p~t~ble and no inlfr-s~ste~ cO~ffiunic2tion~ is 311cwfd. 

So~e labels are a~plieation dtPend,~t and the parameter is 
dcfin~d b~ th~ user. i.e. Oct31 300-307, 



THE SDI FITS fAGE 5 

Fits t9 a~d 10 are reserved fo~ Source/Destination Identification. 
This i~ u$~d to diract s~e~ific words to tha ~ro~er s~ste. in a 
multi-s~st~~ confi~uration. 

Bit tl0 t9 ILSC) 
0 0 ALL CALL 
0 I S~$teRl tI 
I 0 5'!1stell 12 
1 1 S':l~t(l"1 13 

SDI TABLE 

An e~a~ple ~ould be for the NAV Hana~ement S~ste~ to send the tunins 
freo~pncips to the tl or the t~ NAV Receiver. 

The SDI bils ~a~ be used to increase the BCD or FNR d~ta field ~hen 
~ora r~501ution is realJir~M un~er a specific label and when 5Dl is not 
re~uired. These bit! should be set to 'a's unless thc~ are used. 

THE DATA FIELD 

The dati field ~ay contain pad bits anri/or discrete bits. 
The Inn~u3~a u$ad will be BCD or FHR a3 deflnpd in Arinc 4~9. 

----132131-30129--------------------------------------11!10-918----11 
1 __ 1 _____ 1 ______ ------------------------------______ 1- ___ 1 ______ 1 
I P I SSM I ~CD DATA FIELD--: (--fAD <--DI SCRETES I SDII LAPEL I 

13"131-"9128--------------------------------------11110-918----11 1 __ 1 _____ 1 __________________________________________ 1 ____ 1 ______ 1 

If I SSM I PNR DATA FTELD--) (--pnD l--DISCRETES I SDII LAPELI 

BCD AND BNR GENERAL ~ORD FORMAT EXAMPLES 

The di~crete bits uil! alw3~s besin ~t t~e LSC bit tIl. The discretes 
wi1l cQnt~in encoded infor~ation ~ssocieted with the label. e.~. 

VOR OMNI BE,iRING (222) use, oits II. 12. t 13 to indicate a snd'd 
MKR lilht out.lJt for 4DOHz •• 1300Hz or 3000Hz. All bit .ositions 
not u~~d for discr~tes or for the data field will be '0' for PAD. 

The HSC of the BCD dot. field WIll oeSio at bit 129 and fill the 
field ~5 shown in the rollowinS eXJ~,le. 

1313312 2 212 2 2 212 2 2 III I I III 1 I III I BIT POSITION I 
1211 019 e 716 5 4 312 I 0918 7 6 514 3 2 liD 918 7 6 5 4 3 2 II 
1-1---1-----1-------1-------1-------1-------1---1---------------1 
IPISSMIMSC 1.2 CHARlt3 CHARlt4 CHARILSC 15DII LABEL I 
II 14211842!1842118~21184211 1,< ..... ll'-<- ,"\...I 
1-1---1-----1-------1-------1-------1-------1---1---------------1 
1010 0 I 0 I' 0 I 0 I 0 110 1 I 111 0 0 0 I 0 I 1 0 I 0 0 II 0 0' 0 0 0 0 II 
1-1---1----"1-------1-------1-------1-------1---1-----l-----~---I 
IE ••• ~le 2 I 5 I 7 • 8 I 6 I I 201 DME DST I 
+-----+-----t-------t-------t-------t-------t---t---------------t 

BCD WORD FORMAT EXAMPLE I o 

Farshad
Text Box
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PAGE 6 
Tho BHR yolu. is the 2'5 .0 •• le.enl fr •• lion notalion. The MSC 
will re~resent D~e half of the .axitum ran~~ as defined in 429. 
Each Succ~~$ive bit represents the incre~ent$ of a binar~ fraction. 
Ne~aliye nu~bers aTe the 2'5 co~~lement of the positive value 
with i~ the SSM si~n bit set for a ne~3live nu.ber. 
The H5C of the BNR data field as shown in the exa~~le below 
will begin at bit 128. \~ 

___ . _____ t_~~~~~_~Ql~~~0 _____________________________ ______ _ 
13133 212 2 2 2 222 221 I I I I I I I 111 I BIT POSITION I 
1211 0 9187 6 5 4 3 2 1 09 8 7 654 3 2 110 918 7 65 4 3211 

:;: -~~~-: ~~~ ~-~i~~~; -:s~~ -- ------- ----- --;~~- :~;~: j"~1~r i'l-if--Fi: 
:~::_:_~::_~_~_~_~_~_~_~_:_:_:_~_:_:_:_~_~_~:~_~:~_:_~j~_~_~l~_:: 
I Ex •• ,I. 257.86 NM I 202 DME DST I 

;-----------------------------------------------;---------------; 
:J.. 0 .1-

tThe ranj~ value of the data field is defined in the 429 "ec. as 
512NM. The KSC has a Y~lue of 1/2 the ranSe, bit +27 hvs 1/4 
the v~lue, bit 126 ha~ lIS the v~lue, etc~ until bit t~O has the 
vrlue of 1/256 of the T'iart~e '\ i'-"'\ 

BNR UORD FORMAT EXAMPLE 

The s~ecific ciisital wej~ht for each bit is also ~ivep in 
th~ a~ove ~xJ~~le with the u~it" the whole l'anSe and resolution 
of the par~meter defined in the 429 ~pec. 

THE SSM BITS 

The FCD sisn and the status of the trans~itter hardware is encoded 
in the Si~n!StJtu~ Hatri:: (SSM' bits 30 and 31. Se~ the tJble. 

Bit t31 30 I1esi~n~tion 

0 0 Plus, North, Ea~t, Ri.ht • To. Above 
0 1 No COIIF-ut,ed Data 
1 0 Functional Te!-t 
1 I Minu~, South. West, Left. Fro" , Felow 

FCD MATRIX TABLE 

Farshad
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PAGE 7 
Tho BHR labels encode status on bits 30. 31 and siSn on bit 29. 
S.e the tables. 

Fit .31 30 '[lesi~natiDn 

0 0 Failure WarninS 
0 1 No Co.puted Data 
1 0 Funclional Test 
1 1 NorRlal Operation 

BNR STATUS TABLE 

Bit .29 

o F']rJS, North, East, Ri!ihlr To, Mbove 
1 tHnu~, SorJth, West, Left, Fro", F~low 

BN. SIGN TABLE 

Fai]Yr~ UJrninS and No rO"IJt~d Data aTO t~o ts~e5 of invalid data. 
Failure Uarnin~ indicates an internal ~~ste~ ~ilfunction. No 
Co~puted D2ta indicat~s a ~ro~leffi extprnal to the ssst~ffi includin~ 

not set reads or not receivin~ re~uired in,ul d~t~. 
A funrtion~l t~5t should produce 1/8 of po!itive full scale 
valup unless otherwise SPPcific. 

The si~n desi!~ation is addressed to a specific label as r~auired. 

For e~;an,plc, Horth or South Lotitude and East or ~est Lon~itude. 

THE PARITY BIT 

The Parit~ bit t3~ is u!e~ for error detection ~nd correction. It 
is p~codpd to ~iy~ the ~ntire 32-bit word and odd nu~ber of '1'5 
Clf' 'odd ,.arit~'. 

THE MHEM8NIC LIST 

A"INC 
AHRS 
BCD 
BNR 
DITS 
GMT 
HIIG 
IRS 
LSB 
LSC 

.HKR 
HS8 
HSC 
RX 
RZ 
SYST 
TX 

AERONAUTICAL RADIO. INC. 
ATTITUDE HEAnING REFERENCE SYSTEM 
BINARY CODED DECIMAL 
BINARY 
DIGITAL INFORMATION TRANSFER SYSTEM 
GREEHICH MEAN TIME 
HEADING 
INERTIAL REFERENCE SYSTEM 
LEAST SIGNIFICANT BIT 
LEAST SIGNIFICANT CHARACTER 
HARKER RECEIVER 
MOST SIGNIFICANT BIT 
MOST SIGNIFICANT CHARACTER 
RECEIVER 
RETUF:N TO ZERO 
SYSTEM 
TRAtlSHI TTER 

REFERENCE; HARK 33 DITS ARINC 429-7 APR. 20'83 




