SCI1 Systems, Inc.

5242500
ARINC 629

CURRENT MODE COUPLER (CMC)

D DO DO

Current Mode Implementation of ARINC 629

Interfaces To SCI Serial Interface Module (SIM) (5242300)
Supports Stub Lengths to 40 Meters

High Speed Operation (Transmit P, < 50 nsec)

GENERAL OVERVIEW

The 5242500 Current Mode Coupler (CHC) provides che
interface beteeen the Serial Inerface Modube (S1M - 5CT
SR2300) and the ARING 629 current mods communi-
cations bus, The CMC includes dual transmit and receive
channels, channel selection control, bus shunt circuitry,
and a “receiveonly” mode of operation. Figure 2 is a block
diagram representation of the CMC's Tunctional uniis,
Each transmitfreceive channel in the CMC consists of a
bz driver and a (rans nc:¢ amplifier. The bas driver
i% reapongible for doubled tmnsmission onlo the curmsn
minde data bus while the

impedance amplifier ransfers bus doublets o othe stob
cable. The CMC"s channel seleclion Chrcuilry mniwnrs
the doublel polarity received from the SIM via the stub
inderface and enables the corresponding chanmel,  The
CMC's shunt eircuitry presents a low impedance load o
the currend mode bus under power-on and power-off
conditions. The CMC provides receive only mode of
operation where bath tmnsmilchannels ane disabled. The
receive-gnly mode i5 determined by the polarity of the
power linea supplicd by the STM.
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OPERATION

Thee CMC is nsed inconjumction with the STM o interface
a Terminal Controlles 1o the ARING 629 current mode
data bus. A Ffive comducior connector, Bocing Standard
BACC GACB 10-055N, provedes the coupler inerface
the stub cable, utilizing the pin ol configuration shown
in Figure 3 and the pin descriptions liswsd in Tabde 1.
[nternal coupler shiclds are elecrically connected (o the
inside portion of ihe stub interface connector's body. The

retim fof the CMC's nernal ghicld 1% then
prowvidded through the circumferential connection of the
connectod plug o is mating backshell,  Sunbank
SEOILIFIDOSWZ, The CHMC is magnetically coupled
1o the currend made data bus by vwo indivadusl (mns-
formiers: one being  transmil and the other receive. The
bus transformess are compased of winlings and wo
ferrite E~cores which encompass the curmend mode data
has cablbs when the coupler 5 installed,
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Figure 3, CMO Connector Pinoul

Table 1. Coapler Pin Descripdson

PIN& | PIN KAME L'(h FUNCTION
1 TSD [ TEANSMIT STLUE B
. TSA | TRANSMIT STUE A - TSA & TSH inierdacn moervos doublzis Frem SEM Bor daia bus imnsmis-
saon a5 well & common meode voliage for coupler power.
3 M Mo Cnneciem
RSB D RECEI¥E=TUR B
5 RSA () |RECEIVESTUB A - B5A & RSB inierace sspplies data b vrafTee 1o the SIM and recsives
i mods volage for coupler power,
Body CIRCLIM. 8] CIRCUMFERENTIAL GROUNE - Oround refeeence sepplicd Crom the 518 stili zod for the
GND CMC miemall dhichd selurs. Consection i@ made cecumlerentially Lo the msting backalssll,
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TRANSMIT DATA TRANSFER

The Current Mode Coupler receives voltage mode dou-
blets from the SIM aml comverts them o currenl nisde
dioublets whichane then transmitied onio the databas, The
vilge modde doublel recened by the CMC i & halanced
differcntial signal measured between TSA and TS B of the
glub cable (Fig. 4}, The s doublet consias of a 625
nangssecod wiche pubse [olkonyved by an ademtscal pulse af
the opposite polanity. Each stub doables half-palse atcains
a dillerenual peak amplinsde of approximately 4.5 valts,

RECEIVE DATA TRANSFER

The Cumend Mode Cospler meogiver récennes curmeni
monde doublels from the dala bus (Fig, 6) amd convenis
them 1o differeniial voliage mode siub doublets (Fig, T)
for wansmizeon o the S5IM.  Esch receiver channel
consists of a transimpedance amplifier with a focesd dif-
ferential gain of 60 0 and bulfers Wdrive the slub feccive
limes, REA & RSB, The receiver channel that is

COUPLER POWER MODES

Porwaer o the Curment Mode Coupler 13 supplisd by the
SIM vin the comman mods voliages on ihe sub interlfaces
TEATSE and REAMRSB. The two modes of coupler
operatien ane the “tmnsmiyreczive” and “reccive anly®
made. The S1M controls the cowpler mode of operation
through the polarity of the common mode voltages. The
coupler transmifreceive mode 1% enabded when the
TSASTSE common mode: voltige supplies +15Y and

COUPLER CHANNEL CONTROL

Channel selection for e CMO 15 determingd by the slub
dioublet polasity on the TSASTSE lines. The coupler
dielaules o channed "A" upon inadial power-wp conditions,
The cowpler channel contrmol circuitry monitcrs the
polarity al the stub imnsmil doublet o determine the
active channel. The "A” channcl is enabled when the

ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS®

Cage Temperalune ... =A0°C o +85°C
Stomge Temperufurs ........ 4N b =B850
Voliage on Any Fin

with Respect o Ground ... i +- 25V
Power DNSSiPaLHOR .o W

DL, CHARACTERISTICS T, = -40°C7 10 +857C

5242500

The CMC transfers cach swub doublet hall excursion 1o
the current made dats bus as o nominal S0mA ek signal
{fig. 5). The coupler transmit circuitry limits the maxi-
e 2lew eale of he dats b dowbler w2 AJpS, Bug
load impedance reflecied 1o dhe data bus by the ransmit
driver is minimiwed via on board shum eontrol circuiiry.
The shunt windings of the tmnamil core present a low
impedance boad 1o the dala bus when the ransmil drivers
are mactive or disabled {power downdrecaive anly),

by b wsed for doublet reception s determined by the
coupler channel control circuitry. The channel control
circuiiry dictates the active and inactive channel by sup-
plying power aaly 1o ke chosen receaer channel, The
mxivuigpul impedance presents o low impodance b the
data bus during nosmal operation (<0.0582) and during
coupler poseer of T condition (<0,02L42)

RSAMREE commaon mode vollage supplics -15% . When
in the tmasmilfreceive made, ihe coupler mpinlains one
transmit and receive channel. The coupler receive only
mioidic 15 seained when the SIM supplics +15% comimsn
mode on REAMREE and -153V common mode on
TSATER, Inthe receive only mode bath coupler transmit
channcls are powercd down and ene coupler receiver
chamnel is pctive.

bending doublel hall is posidive as measured Inm TSA Lo
TSB. When the keading dowblet half is megative, channe
"A" iz digabled and channel "B” 13 enabded, The coupler
allows the SIM o control channel selection in trans-
milfreceive miokde anly,

*Motiee:  Stregses above thowe led uoder " Absolube
Muaximum Fabmg” may cause permancnt damage (o the
device. This is a stress raling oaly and funclional oper-
aition of (he device af these or any ather condibions above
those indicated in ahe operntions sections of this
specificabon are nol mmphed,  BExposyre o shsoluge
maximum rating conditions for extended pericds may
alfect devioe reliabilivy.

POWER REQUIREMENTS
Symbal Parameter Min | Max Linit Test Conditions
= Su]ppur Current {+15,-15) Confinuous Transmit
o Transmit 220 | mA |Worst Case 2MHz Man-
o Receive 66 mA . |chester Data
o Standby 25 mA, .
Vew | Supply Viollage - Trangmit 246|315 W Minimum and Maximum
Bus Doukabal
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ACTERISTICS T, = 40°C 10 +85°C

TRANSMIT
Symbal Paramater Min | Typ | Max | Unit Test Conditions
Ve | Stub Input Voltage - Positive Peak 30 | 45 | 5.2 Y |TSA-TSB
{Fig. 4} Diffarential
Vg | Stub Input Violtage - Negative Peak | -52 | 45 | -3.0 | V [TSA-TSB
{Fig- 4} Ditterential
Wge | Transmit Stub Common Mode #135 | +15.0| +155 | ¥V |Transmit Mode
Vollage -155 | -15.0 [ -135 | V |Receive Only
o Transmit Stub inputl Impedance 110 0
Zor | Bus Input Impedance - Transmil Coll 0.25 | 0 |PowerOn
0.24 | £ |Power O
Zar Bus Input Impedance - Recaive Cod 0,05 (} | Power On
0.03 | £ |Power ON
Ve | Stub Receive Oulput Voltage - Posi- | 1.35 | 30 | 248 | V |HReceiver (Gain =
tive Peak (Fig. 7) &0 mvima
W.y |Stub Receive Oulpul Voltage - Mega-| -3.48 | -3.0 | -1.35 | V |Receiver Gain -
tive Peak (Fig. 7] G0 myima
Vase |FAeceive Stub Common Mode Vell- 185 | -16.0 | -135 | VWV |Transmid Mode
ane #135 | +15.0 | #1585 | W |Receiwe Only
Zen | Stub Load Impedance (RSA - RSB 100 {2 |5tk Cable Characteris-
lic Impedance
Z Bus Receive Transimpedance 55.5 61.2 | Ohm
g
tep | AEceive Propagation Delay - Bus fo 2 | nS
Stubs
AC. CHARACTERISTICS T, = <407 1o +83°C
Symbol Parameter’ Min Max Units Test Conditions™
L Aiza Tarn, +1 3 b +35aA .6 18 ns Mate 1,23
[ 181 kabe width, +35mA .5 75 ns Mab= 1,23
ket 151 labe width, +13ma 54 93 ns Mot 1,23
B 151 kabez widhth, +42mA 20 75 ns Bobz 1,23
s nd Ioha width, -35ma 2.5 75 M Hose 1,23
e 2nd lobe widih, - 13mA 54 b ] ns hosa 1,23
Loy 2 lobi ecepdanos, 42 mid 200 5 53 Mesa 1,23
i Fal tire, -35m8 1o -13mA Gth Ell] s Hode 1.2,3
L Tortal Width [+13 mA, 1o - 13 mA) 122 Thd s Mo 12,3
I 15t lobes Mazimism 43 ] mA Modo 8,23
g 2nd Lobe Masimum 43 G mA Mesa 1,23
e Transmil Propagation Delay - Stub 1] nS
1o Bus
Resn Channel Swilch Delay 250 ns

1 References to “+,positive” and "-.negative” are relative only to each lobe of the doublet. “1st”
lobe may be positive or negalie,

2 Single tu

rn bus, 260 0O

3 Case temperature -40°C to +85°C. All specificd operating conditions.
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The 5IM receives voltage doublets from
the coupler as they are picked up from
the twisted pair data bus as cument
doublets. Although the coupler receiver
is an active amplifier, it has a fixed gain.
Therefore, the amplitude of the doublet
received by the SIM from the coupler is
indicative of the bus doublet amplitude.
It is this feature, along with the Eact that
the coupler receives its own transmit
onto the data bus, that allows the SIM
o perform data bus signal analysis of
its own ransmitted signal. (See Fault
Management & BITE). The 5IM ana-
Iyzes each incoming doublet and checks
the signal for the proper waveform
symmetry and amplinede. The accept-
able amplitude is determined by
whether the signal was a result of the
couplers own transmit of whether it was
data from a distant terminal. The
receive doublets from distant terminals
are required to satisfy one of two
amplitudes depending on the stams of

5242300

the CTHA & CTHB control lines. This
allows for those ARINC 629 systems
with few couplers and shorer bus
lengths 1w be configured for higher
noise immunity. In order w reduce
delays in the data translation and
transfer function the S5IM regenerates
the Manchester biphase data transition
tothe Terminal Controller as soon as the
incoming doubler is detected. Shouwld
the doublet wrn out w be defective or
erroncous the SIM will suppress the
next two transitions of the incoming
Manchester data. The Terminal Con-
wroller will detect that the fransitions
have been suppressed. The 5SIM
determines the end of a message on the
twisted wire data bus by counting four
(4} consecutive rising edges of RXCK
clock without the receipt of a doublet
from the coupler. The SIM will then
assume a bus quiet condition (RXI &
RXN low).
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Figure 4. 5242300 SIM Receive Doublet
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Figure 8. ARINC 62% Coupler Dimensions
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Figure 9. Coupler Mounting Footprint
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For additional information contact:
SCI SYSTEMS

P.O. BOX 1000 M/S 240
Huntsville, Alabama 35807

Telephone: (256) 882-4569
FAX: (256) 882-4652
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