JCAIR 429E -

ARINC 429 TRANSMITTER / RECEIVER
and ‘
DATA BUS ANALYZER

* Receives & Stores
up to 255 Words

¢ Transmits 10 Labels
Simultaneously

¢ Dara displayed in
easy-to-understand
engineering units

* Provides easy access
to radio system frequency
screens (ADF, DME, HF,
VHF, VOR/ILS and ATC)
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HEXADECIMAL OR ENGINEERING FORMAT LCD DATA DISPLAY

The Model 429 Transmitter/Receiver provides avionics
technicians and line maintenance personnel with an
easy, fow-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 or 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. L

The 429E is housed in a rugged, compact case with in-
ternal, rechargeable Ni Cad batteries. It comes with
either a 115V or 220V plug-in battery charger. An op-
tional carrying case is available ‘for convenience and
protection of the unit. e o8 i

A Subsidiary of The BFGoodrich Company




JcAIR 429E Simplifies ARINC. 429 Testing

TRANSMITTER/RECEIVER DIS.PLAYS

13 TX LABELS::»

TRANSMITS 10
WORDS

Operator uses scrolling
keys to access individual
transmitter slots.

SDI = 99

SDI SCREEN

Allows operator to view
or change SDI.

@35 DME FPER

TX LABEL
SCREEN

After selecting TX slot,
operator uses EDIT/ENT
key to enter octal number
of label to be transmit-
ted.

SSM SCREEN

Allows operator to view
or change the SSM and

DATA MODE

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

PRTE = 183 M3

‘WORD RATE SCREEN

Allows operator to view
or change word rate,

annunciates 4 possible
designations of bits 30 &
31, i.e., NORM, FAIL,

etc.
RECEIVER TRAP/STORAGE DISPLAY
- SDIT o TRAPPED. WORD 1A
SD} SELECT VIEWING TRAPPED LABELS

Trap Function allows operator to trap and store 255 occurences of a received label.
TRAP key allows operator to enter Label/SDI 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 MODE =1 i XS MHZ - T30

ILS FREQUENCY

BIT POSITION

Specialized screens provide user interface menus for accessing bits which have Radio
System Frequency Selection and function switching appiications. Individual functions

for ADF, DME, HF, VHF, VOR/ILS, and ATC are controlled through individual
menus by entéring a ‘1’ or a “0"’.




Trap Mode key - allows operator to enter any one of o o
four label/SD1 combinations for selection of receiv- o é
ed iabels for display. A 255 word buffer is provided _rén. 1

for receiving and storage of data for display. Access

to trap mode is through selection of receiver mode

via TX/RX key.
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Automatic mode key - allows operator to scroll @ [ 108.00 MHZ I
through labels that have been received by trap mode.
Auto mode steps through word buffer and displays
number of trapped words as well as the engineer-
ing mame of tabel, Scrolling of the various data o

menus -of the received labels is accessed by the o ° L]
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LAB/DAT key.
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Trunsmit parity switch - allows operator to select Parity
odd or even transmission parity. o -+

Even Dad

z
g
)

Hex/Eng

Transmil speed - selects hi {100 kbps) or low (12,5
kbps) transmission rate. o

(12
TE— @
o

Transmitter output port - allows access to trans-
mitter port using standard 3-conductor, 1/4"* phone o -
plug.
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Receiver inpul port - provides input to recciver 0‘
port using standard 3-conductor, 1/4" phone
plug.
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Scrolling keys - allows operator to scroll through
display menus (10 transmitter slots, 255 receiver

slots, or data menus), Allows selection of the scann- 3
ing direction in aute mode. =
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Displzy indicator - LED indicates TX or RX infor-
mation is being displayed. / ’
¢ , _ L ST 4239F
Parily indicator - in receive mode, LED indicates \ /
parity of word presently displayed. In transmit f— —]
mode, LED indicates selected Tx parity,
@ Data entry keys - allows operator to enter trans-
mitted data in hexadecimal or engincering for-
Display selector - allows operator to select hex- mats.
adecimal or engineering unit display of data.
X m Label/Dats display key - Label mode displays
Transmitter/receiver display select switch - selects octal number and engineering definition of
L(.:D display or ]al_:cl being _ transmitted or re labels being transmitted or received. Daia
ceived. After selection of TX/RX key, initial mode allows viewing of data being transmitted
display indicates number of labels being trans- or received
mitted or received, Scrolling keys should then :
be used for manually stepping through transmitter
or recejver slots. . @ Edit/delete key - edit key allows operator access 1o
the data entry mode. Delete key allows correction of
@ Receiver speed select swilch - selects hi (100 kbps) or errors during data entry.
low (12.5 kbps).
@ On/0ff Switch
SPECIFICATIONS
Size: 4.5 x 7.25" x 2.5" Weight: 3 lbs. Operating Temperature: —10to +60 C
429 TRANSMITTER:
Bit rate: 12.5 or 100 kbps +.5% (selectable)
Rise time: Low speed - 10 usec, = 5 usec.
High speed - 1.5 usec. *.5 usec.
Output Impedance; 75 %5 ohms (Line A to B) . )
Amplitude Output: + 10 volts (+ 1.0 volt) between A and B terminals open circuit
. 429 RECEIVER: .
N Impedance: 12 K ohms minimum (balanced)
Bit Range: 8 to 20 kbps (low speed)
80 to 125 kbps (high speed) . .

Voltage Levels: HI: +6.5t0 +13 VDC; NULL: +2.5to -2.5 VDC; LO: -6.5 to -13 YDC



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 (12.5 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
bipelar RZ format. Receiver bus speed is switch selec-
table. LCD display of received labels is provided with
selection of hexadecimal or engincering 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/SDI combinations can be selected). Access (o
received or stored data is accomplished by single-step
scrolling keys or by automatic scrolling mode. =

sesE |
JcAIR"429" -

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

ART-429
[EEE-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:

Madei 429EX
Auto slewing of TX data. Non-
volatile memory, Selective filtering
of RX data. Displays in Hex,
- Binary or Engincering format.

A Subsidiary of The BFGoodrich Company

JcAIR ARINC 429 SOURCE

From Single-channel through multiple-channel transmitter/receivers,
JcAIR provides total capability for testing ARINC 429 products.

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

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 PARKWAY
INDUSTRIAL AIRPORT, KS 66031

{913) 764-2452 Telex 750-797
FAX (913) 782-5104




THE ELECTRICAL CHARACTERISTICS

FAGE 2

The messzde muyst he sent from 2 transmitter port to 2 recejver
port bw usingd a3 2-wire data bus to carry the coded 32-bhit
cerisl words, Sendind the messade over this data buser which
is 3 sirdle twisted and shielded pair of wiress is not bi-
directional but must do from 2 transmitter port to a2 receiver

Fort, See fidure.
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If two wau communicstions is roauired them 3 second bus using
gnother Tx-Rx sort it reguired., See fidure.
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Sust #1/ |f-=-mmoomemme Line A
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RCVR N Jd--~emmmmmmee Lire B
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" While rno restriction is rlaced on the bus lendth or on the number of
\recexvers on 3 buse 1t is recommended that no more than 20 recejvercs
-are cornected to a tranmemitter rort im 3 zircrzft the size of & R=-747

.or sm3aller, See fidure.
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------ =»1 » RCVR % etc.

MULTI-SYSTEH INTERCOMNNECT

A twisted and shielded pair of wires should be used to connect the
T« 2nd the Rx rorts. The shield should be terminated to dround

2t e2ch end and at ecch bresk inm the bus.

A transamitters receiver or an instazllation fault should not cause
demade to another unit connected to the bus.
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FRGE 3
The transmitter-receiver rort is 3 2-wires balanced 75 ohme bus
thet is desidgned to run in three RZ biroler statesi Hir Nully 1 Lo,
See fidure.
] | | 1
iLodic '1° ILodic ‘0’ Ilogic 17 |
1 ! l |
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LINE & 44444 $44441 4444+ $4444 Ov Aull
LINE B ==--- ---ant poemme emeee Ov null

; 14 + I

1 bt +o 1

------ R I -5y

Theo lodic levels are determired by meacuringd from Line B to Line A.
The first one half of each bit defirece the lodic level and

the sercond orne half of the bit returns to the null roint.

# +10v level is eanzl) to 2 lodie 71° or Hi 2nd 3 -10v level is eaual
to a lndic '0' or Lo. These vnltades were selected to achieve

the reguired rerformance in an aircraft installation.

The transmitter tolerznce is +/-Svstor-0.5v,. The receiver tolerance
is +/-10vy43v=-3.5v and 3 +/-2.%v null. The receiver may continue

to decode o gindle Line A or B wirn byt noise immunity iz decreaced
and intermittant oreration mazy enist. There is an effort to
increzne the receiver sensitivity thresheld to +/-5.5v and
eliminzte sindle wire decode rroblems.

The bit rate for hidh sreed orerztion is 1G0Kbits/sec and low sreed
creration is 12-14,5Khitc/sec. The celected rate should be meintained
within 1%+ Frecise frecuencies of 100Khz and 13.46Knz should be
avoided to Frevent RFI for Omedz and Loram C suctems.

Thne clock is recovered from the RZ bi-rolar sidnals The words are
svnchronized hwe 2 das consisting of 3 min., of 4 clocks, Bit #1 is
ine LSRR in the transmission seauernce, The transnission rate is
defined for each rerameter in 429,



THE NIGITAL WORD PAGE 4

The 32-pit didital word contains the identifind Labelsr the
Source/DNestination Identifier {SDI), the RCD or ENR Bata Field,
the Sign/Statue Matriy (SSM)y 2nd 2 Farite bit. Arinc 429-7
defines each rarameter. See figure.

1321 31 30 1 29 111169 1 8 1)
IPar-1 to I ! f
fitw | SSM 1 BRCD Data Field | SDI 1 Label !
R SN b e emmmn e foeemeemmm |
b 321 31 29 + 28 111109 8 11
IFar=| I ] I |
ity | SSM | RNR Dats Field | SDI | Label |

[ [ R, ) o e, | [, | . I

GENERAL WORD FONMAT

THE LAREL

The characteristice of cach rarameter are idsentified by 2n
octal label, The actal lahel of the e2rameter is 3 DiNary

numter contained in bite 1-8. The lzbel is rezd in reverce
order as shown in the euxamrle below., e.8. GHT is Octal 150

Rit weight 1 2 411 2 411 2
Fit rosition é--;--;-:hg-‘;-_i-:-i—-g
pate 50 11 a TG

GHT 1 ahbel “-.6Hi~-:-_--§---q:-~-;-

LABEL EXAMPLE

In some instances different lazbels shsre similar rerameters, e.d.
123 is BCOD GWT amd 150 is BNR GHTS 014 is RCD MAG HDG and 320 is
BNR MAG RIG. These are czees whetre the landuage format is different.
The data field must contain the correct landuade for the labels
zssidrnied RCD or BNR in 429-7,

A few rarameters share the same 1abel, For examrler Detal 320 is MAG
HDG for IRS/AHRS suyctemns or Endine Fuel Pressure for EICAS sustems,
Sharind labels in this cace is accestzhle because the susteme 2re not
functionally corratacle and no inter-susten commuynications is allowed.

Some labels are application derendent and the sarameter is
defirnnd by the user. i.e, Octal 300-307,

e



THE SDI RITS PAGE 3

Rits $% and 10 are reserved for Source/Dlestination Identifi;ation.
Thnis ic used to direct srerific words to the prorer sustem in 3

multi-swstem confisuration.

Rit #10 #% (LSD)

¢ ¢ ALL CaLL

o 1 Susten #1

1 e) Svetem $2

1 1 System #3
S07 TABRLE

an evamele would be for the NAV Hanadement Sustem to send the tuning
froouencies to the $#1 or the $2 NAV Receiver.

The SOI biis wmsy be used to increase the RCD or BHR dats field when
more resolution is reauired under a srecific label and when 501 ig not
recuired. Thece bits should be set to '0’'s unless they are used.

THE DATA FIELD

The datz field may contain r3d bile and/or discrete bits.
Tne languade used will be BCD or BNR 23 defimed in Arinc 429,

o
P32131-201 25 == =mm=m=ommmmmommme e 11110-%18----11
{ Y D | e e e e mm i atmae e m—— e | [ D t
1P | SSM | ECD DATA FIELP--3  <--FAD <--DISCRETES | SOI| LAREL]
132131=29 1 2Bmmmmmm oo oo ol 11116-918----1}
| DR e e e e mm e m e aaa [ DR j
P 1 SSH t BNR DATA FTELD--»  <--PAD <--DISCRETES | SDII LAREL!

ECI &4ND FMFR GENERAL WORD FORHAT EXAHFLES

The diecrets hits will alwaus pedim 2t the LSC hit #11. The discretes
will contair encoded information zssocizted with the label. e.d,
VDR OMH! BEARING (222) uses hits 11s 12, T 13 to indicate 2 snd’'d
MKR light putrut for 400Hzzy 1300Hz or 3000Hz. A11 bit rpositions
not used for discretes or for the dats field will he ‘0" for PAD.

The MEC of the RCD deta field will bedin a3t bit $29 and fill the
field 25 =chown in the following exanrle.

1313 312 2 212 22 212 2214111 1713 1 1 111 1 RIT FOSITION i
1211 019 B 716 5 4 312 1 ¢ %18 7 & 514 3 2 110 918 7 6 5 4 3 2 11}
I-1--=1nem=- l=mmmwee l-—==-=- l--====- l====v=- R R ity |
IFISSHIMEC 142 CHARI$3 CHARI#4 CHARILSC ISRI1 LAREL i

Pt b4 2 118 42 118 42118 4 2 118 4 2 11 1, i

e B e T T {---—-- e s e e I

1010 010 3 0101 0 110 1 1 111 6 001G 1 1 016 011 60'0 000 11

R R e T e e Jmmmemee R e EREEE P R t

1Examrle 2 | S5 | 7 . 8 1 & i 1 201 BME DST ]

$omem- e Fummeoo- dmmmm——e s fmmm e T +
BCD WORD FORMAT EXAMFLE
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PAGE &
The BMR wvalue is the 2's comrlement fraction notation. The MSC
Wwill rerrecent one half of the asximum rande 2s defined in 429.
Ezch successive hit rerresents the increments of 2 bhinary fraction.
Nedative numbers are the 2's comrlement of the rpositive value
witn im the SSM sign bit set for 2 nedative number,
The MSC of the RNR data field 25 shown in the examrle belou
will bedin at bit #28. .

. |
......... R e e et S
J313 3 212 22 222222111111 11 111 1 BIT POSITION 1
211 0 918 7 6 5 4 3 23 0% B 7685432110987 &5 43211
fmlemmmm L ERRE LT T TR R V===l gp7==--" T---l
171 SSH 1TA4Ta FIELDX =5 FAD 18DI1 LAR "1
1011 1 O G OO0 0O OGC 111011 YOPPIOODIOL ojo 0 olo 11
R o mmmmmmm e ool fommfmmmmmdaeaaa bl |
| Evanrle 257.86 NM | 202 DBE DST |
T L T frmmmmmm e aen +

*The ranie value of the data field iz defined in the A29 srec. 25
512N, The MSC has a vzlue of 1/2 the ransges bit #27 has 1/4

the valuey bit #246 has 1/8 the veluey ete. until bit ¥20 has the
value of 1/256 of the range Pt

RNR WORDL FORMAT EXARHFLE

The srecific diditel weisht for each bit is also given in
the sbove ouzmrle Wwith the unitsey the whole rarnde and resolution
of the raremeler defirned in the 429 cpec.

THE SSH BITS

The FCD eign and the status of the trangmitter hardware is encoded
in the Sidgn/Status Watrix {SSM) hits 30 and 31, Sec the table.

Rit $31 30 Desidnation
0 0 Plusy Norths Eactr Rights Toy Above
0 1 No Camruted Data
i 0 Functional Test
1 1 Winuss Souths West, Left, Froms Bolouw

BCH KATRIX TABLE
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PAGE 7
The BHR labels encode status on hits 30 31 and sign on bit 29.
See the tables. .

Rit #31 30 Designation

Failure Warninsg
No Comruted Data
Functional Test
Normal Oreration

[ =]
-0 e O

BMR STATUS TARBLE

Rit 29 Fesigriation
O Fluey North: East» Rightr Tor Apove
1 Minuzs South: Wects Lefts Froms» Below

FNR SIGN TAELE

Failuyre Warrning and Ho Comuted Nata are two tures of invalid data.
Failure Warnind indicates an internal cwstem ma2lfunctions. No
Comruted Dotz indicates a rrobhlen external Lo the eswstem including
rot get ready or not receiving reauired ineut dota,

g furetionsl test should rroduce 3/8 of rgsitive full scale

value unless otherwice seecific.

The eign decigriation is addrecced to 3 srecific label as reauired,
for exanrleosr Morth or South Lotitude and East or UWest Longitude,

THE FaARITY BIT

The Farity bit #32 is used for error detection 2nd correction. It
is encoded to dive the entire 32-bit word and odd rumber of '1's
or "odd esarite’,

THE MHEMZNIC LIST

ARINC RERONAUTICAL RADIG, INC.

AHRS ATTITUDE HEADING REFERENCE SYSTEM
RCD BINARY COLED DECIMAL

BNR RINARY

DITS DIGITAL IHFORMATION TRANSFER SYSTEM
GMT GREEHICH MEAN TINE

HIG HEADING

IRS IHERT1AL REFERENCE SYSTEM

LSR LEAST SIGNIFICANT BIT

Lsc LEAST SIGHIFICANT CHARACTER

HKR MARKER RECEIVER

MSB MOST SIGNIFICANT BIT

ST HOST SIGNIFICANT CHARACTER

RX . RECEIVER

RZ RETURN 10 ZERD

SYST SYSTEMN

TX TRANSKITTER

REFEREMCEF MARK 33 DITS ARINC 429-7 APR, 20783
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