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SCI Systems, Inc.

5242300
ARINC 629

SERIAL INTERFACE MODULE (SIM)
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Interfaces To All Current Mode Couplers (CMC) (SCI P/N 5242500)
Supports Stub Lengths to 40 Meters

High Speed Operation (Transmit P, < 39 ns)

Transmit Integrity Checking w/ Wrap Around Signal Monitoring
Power Control for Coupler w' Over-Current Protection

Manages Coupler Redundant Channel Selection

Fault Detection, Isolation and Reporting Capabilities

Self-Test Capabilities

28 Pin Double-Dip Package
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GENERAL OVERVIEW

5242300

The 5242300 Serial Interface Module
(SIM) interfaces the Terminal Con-
roller and it associated subsysiem o
the Current Mode Coupler (SCI#
3242500). The 5IM and Coupler
interface provides the user the capa-
bility 1o operate a twisied pair curment
mode serial data bus per the ARINC 629
standard. The SIM provides high speed
Manchester to doubler logic encoding
for transmission to the coupler over the
stub interface and performs high speed
Manchester regeneration of the data bus
raffic received from the coupler.

The SIM contrals the modes of opera-
fion of the curmment mode coupler by
monitonng the doublet signals it
transmitzs (o the coupler and those sig-
nalz ransmitted on the teisted wire data
bus by the coupler. In the event of a
faulry transmit signal in the primary
channel of the coupler, the 5IM will
instruct the coupler o switch (0 a sec-

redundant ransceiver channel.
Should a ST ransmit failure occur, the
SIM will disable further attempted
transmission until a nsing and follow-
ing transition of TXHB has occurred.

The SIM controls power 1o the coupler
and will remove power from the coupler
inthe event of an overcurrent condition.

Table 1. PIN DESCRIPTION:

PIN NAMIE

1o

FIMF

FLINCTIOMN

TSA

TRANSMIT STUR A

TSE

TRAMSMIT STUR B: The mansmii stub pair TSEA & TSH
are connected W the current mode coupler via a stub cable.
The transmil data is sent from the STM ke Coupler
differential voliage doublets over this pair. A common miode
willage of either +15% or < 15% % also senl w0 the coupler
over (his pair fo provide poeer For il opertion.

TRAMSMITTER OUTPUT: This is TTL transmit datn
fram the rninal controller. The Manchesier encoded dala is
asynchronously converted g doubles logic For transmissicn

i the Cament Mode Coupler via TSA & TSB.

27

TRAMNSMITTER ENABLE: This signal is used by the
erminal comroller o enable e tmnsmiting of the doubles
omba the transmit stub pair,

TEHE

24

TRAMSMITTER INHIEIT: This controd line is deacti-
vibedd cnly during aciusl data transmisseons, Comtrolled by
fhe Terminal Coniroller.

RSA

17

RECEIVE STUB A

HSHE

3|8

15

RECEIVE STUR B: The daia bus traffic from the coapler
i receivex] by the S1M from ihe coupler ower the RSA &
RSB signal pair as differential voliage doublets, The Sk
also semds & common mode voliage of either +15% and -15Y
wr thee conepler via REA & RSB w provide power foe the
coupler,

fEXE

14

RECEIYE ENABLE: The cutput signal lines RXT & RXN

are Irestased unless: JRXE 15 beld low.
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Table 1. PIN DESCRIPTION (cont.)

PIN MAME

[FLW]

FUNCTION

HXCK

13

RECEIVE DATA CLOCK: This chock is the receive dada
cliock which i extracied from the incoming bit sircam and is
generabed by the Terminal Controller. Iis [reguency

twice the incoming bit rae. (RYXCK = 4Mhz fopr 2Mbil
implementation, |

RXI

o

RECEIVER OUTPFUT

RXM

1]

RECEIVER OUTPFUT NOT: The output signal lines FX]
& Tﬂ?::f;n: %h} ihe %L]H g;sﬂ:imﬁ_l llhr: vwo-ling Manches-
ter hiphase, compstible which i3 regeneratesd fram
the incoming doubleis w the Terminal Conoller, Bus quis
conditons of the cwrrent mode dat bus are indicaled by both
autpul lines goang low,

CTHA

16

COMPARATOR THREESHOLD A

5]

COMPARATOR THRESHOLD B: The conured signal

lines CTHA & CTHE are used wo conteal the 5T neeeiver

ingut doubder threshold, Grounding both pins sets the input

threshiold for the higher noise immanity condition, Both

pins high select the lower input theeshold condition, Both

Emm required 1o be in the same stale or the STM tmnsmit
dizabled. (Mje = HIGH)

JBTC

BITE COMMANID: The fallin ndglgu[ BTC asserts the
BITE {Bult In Test) sequence. me able 2).

/RSE

BITE STATUS ENABLE: Enables the BITE STATUS
QUTPUTS B50 & BEL. A high on /BSE iristves the statos

CHalpls,

1]

o

BITE STATUS 0

BES]

BITE STATUS 1; The stams lincs BS0 & BS1 are used 1o
indicate the status of the SIM and the two redundnt chan-
ncls in the coupler, The stntus indicaies the resulis of te
masl recent BITE command, (See Table 2. The BITE
command and staius lines are used by the subsysiem and are
rid nsed] by the Terminal Controller.

MN1S0

NEGATIVE 15 OUT: This -15V rail is suppled by the
SIM for those applications requering a receive ondy mode of
operalon by the SIMCoupber interface. The MN150 is condi-
umned by the 510 and a5 congrolled for evercurrent condi-
tims, The transmil sub TSA & TSE are ted 1o N 150 for
receive only aperation,

+5V

I

+5VDC: Fina 23 & 28 are both required 10 be connecied bo
+3¥,

+5%

+§I~I‘I-"I'JC: Pins 23 & 28 are both required w b conmeglsd 10
+3W.

+15W

20

+15 ¥

-15%

PWRH

L

=15 VK

GHD

G

4
11,21

GROUMND: Pins4, 11 & 21 are all thres required 10 be
connected o PCH groumd

NC

1

MO CONMECT: These pins are nol o be connected.




QOPERATION

The 3242300 Serial Interface Module is
used in conjunction with a Cuarrent
Mode Coupler (SCI 5242500 10 imer-
face a Terminal Controller 10 the
ARINC 629 current mode data bus. The
Terminal Controdler transmits Man-
chester hiphase data (o the SIM.

DATA TRANSLATION AND TRANSFER
Transmit

The current mode data bus requires that
the transmit digital information be
converted to an AC signal in order 1o be
mansmitied over the bus. This is
achieved in the STM by converting each
ransition of the (ransmit biphase
Manchester data from the werminal into
a "doublet”. This is then sent by the S1M
to the coupler (via TSA & %‘SB} fior
transmizsion antd the current mode data
bus. A voltage “doublet” is defined as
balanced differential signal made up of
a pair of positive and negative voltage
excursions (fig. 3). The doublet
excursions are 625 nanoseconds wide
with a differential amplitnde of
gpproximately 4.5 volts.

The 5IM performs the data rmanslaton
and the mansfer functions required for
bidirectional interfacing to the curment
mode coupler conneceed to the twisted
wire data bus, The SIM has three main
functions: 1) Data Translation and
Transfer, 2} Coupler Mode Control and
3) Fault Management and BITE.

The SIM performs the high speed logic
rranslation in less than 30 ns typically.
The SIM monitors the ransmission of
eiach doublet to the coupler for proper
amplitude and symmetry. Should the
transmit monitoring circuitry of the
SIM detect a faulty transmit doublet the
5IM will indicate a transmit failure and
inhibit the transmit function (See Fault
Management & BITE). This is toinsure
that the terminal imerface does not
corrupt the data bus with insccurate
signaling. The transmitted doublets are
also monitored by the 5IM on the
receive section o evaluale the per-
formance of the coupler ransmit func-
fion {See Receive, Coupler Mode
Control).
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Figure 3. 5242300 SIM Transmit Doublet
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Receive
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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).

T
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Figure 4. 5242300 SIM Receive Doublet



-
B
5

5242300

A= ==l

Figure 5. SIM Doublet Signaling

Fower Control

The SIM controls and monitors the
pﬂwEI' usad by the current mode cou-

The um\]}:_rlljar is powered by +15
‘u"DC and -15 VDO SUpp Iy rails that are
supplied via the stub 1n't:rfm::|: cable,
The voltage rails are supplied to the
coupler as common mode voltages on
the transmit and receive signal pairs.
The 518 determines which voltage rail
to place on which stub signal pair based
on the desired mode of operation of the
current mode coupler. (See Coupler
Mode Control).

The 5IM monitors the power con-
sumption of the coupler for overcurrent
conditions, Should an overcurrent
condition occur the voltage rails are
rermoved from the coupler until the STM
is reset via a positive edpe of TXE or
EXE. The over curmment condition is
defined as a continuous current drain of
T30 milliamps for 32 usec. Although
the coupler does not use grownd the S1M
can detect both rail w rail or rail o
ground shorts.

ARIMNG 628
LRU

Figure 6. 5242300 SIM Application
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FAULT MANAGEMENT & BITE
Fault Detection

The SIM constanily monitors the
operation of the SIM and Coupler o
insure the integrity of the data that is
rransmitied on the twisted wire data bus.
The SIM checks itz own ransmit as it
i5 sent 1 the coupler w insure that sig-
naling is of sufficient amplitede and
symmetry. Should a failure oceur in the
SIM transmit signaling then the SIM
will temporarly disable the 5SIM
transmitier and log the ermor for BITE
inquiries. The S5IM will amempt tw
transmit data again following the next
rzing and falling edge of TXHB, The
SIM monitors all receive signaling for
proper amplitude and intadoublet gap
time. However, when the SIM is
transmitting doublets to the coupler, the
doublets received by the SIM from the
Coupler are treated differently than
doublets received from disant termi-
nals. The difference between doublets
received from distant terminals and
those that are received as a result of the
SIMs own coupler transmit is the
amplitude r:quir:nmn'r_'-i that must be
met. Distant terminals may be located

5242300

up o VO meters away and the 518 must
be able o detect the lowest amplitude
of & worst case fransmitiing coupler.
The normal threshold for receive dou-
blets ar the SIM is T mV {unless
modified by CTHA & CTHE). As the
SIM™s own coupler ransmits doublers
{ as indicated by TXHB being Low an the
SIM ) the signals are immediately
sensed by its receiver and are sent on o
the SIM with much larger amplitudes.
These  wraparound  doubleis  are
required to sansfy a higher voltage
threshold in order w0 be considered
acceptable (14000 mV), The data bus
signaling amplivede is critical o insure
that the signal is being received with
sufficient amplitude ata distant coupler.
In the event that the SIM detects that
faulty doublets are being transmitied
onto the data bus, the SIM will requesi
that the coupler switch 10 a redundani
secondary transceiver channel. The
5IM signals the coupler 10 utilize the
backup channel by transmitting dou-
blets of the opposite phase tothe coupler
on the TSA-TSB signal lines.

Built In Test (BITE)}
CONTROL INPUTS | STATUS OUTPUTS | SYSTEM STATUS
/BSE BTC BS1 BSO
0 X | 0 Couplar Faul
0 o 0 1 1 Good Channel
0 i 1 0 & Good Channats
0 X 1 1 Mo Test'
1 X Hi-£ Hi-£ Mo Test
Mota 1 : I the BS{1:0) are read alter 3 transmit intercals (T1's) and TXE has gone ko and Their value is 11
then this gives indication that a SIM fault has baan datecled indapendant of any alher /BTC resullant slai

1%

Table 2. SIM BITE Status Codes
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FAULT MANAGEMENT & BITE (cont.)
Coupler Mode Control

The SIM has the ability o control the
mexde of operation of the coupler in two
ways. First, the SIM can configure the
coupler 1o use a secondary transceiver
channel if the SIM detects a fault with
the primary. This is done by ransmit-
ting doublets of opposite phase w the
coupler (see Figure 8). Secondly, the
SIM can configure the coupler in a
receive only mode of operation. This is
done by reversing the common mode
voltages that are sent 1o power the
coupler via the transmit and receive stub
signal pairs. Table 3 indicates the var-
iows SIM and coupler modes of opera-
tion, The SIM will automatically man-

age the coupler mode of operation, The
subsystem user can obtain 5IM and
coupler stats information by executing
the Built In Test (BITE) capabilities of
the interface. The BITE sequence is
executed by activating the /BTC signal.
The SIM will perform the fest on the
SIM and both of the channels in the
coupler and repont the results via the
BS0 & BS1 stams bits. The time
required for the 5IM to execute the
BITE sequence may require morne than
one T (Transmit Interval) o execute.
The SIM will report “no test” until the
sequence is complete as indicated in
Table 2.

SIM TRANSMIT FUNCTION & COUPLER MODE CONTROL

=j O &M

CONTROL INPUTS I INTERMAL STATUS’ CONTROL STATUS
TXE TEHE | /AXE SiM COUPLER Sk TRAMSMIT COUPLER
FALILT FALULT FUMCTION POWER
1 0 ® 0 i} Enabled’ Marmal®
0 X ] X X Disatled® Rov Only*
1] X 1 X X Disabled Uniit OfF
X 1 X X X Disablad mole G
X X 0 1 X Dizablad Riov Oty
X X 1 1 X Digablad Linit O
x X i X 1 Disahled R Chnly
X X 1 X 1 Disablad Liniit i
NOTES: 3 i :
1, Enabled Indicates that the S will transel doubiels o 1he couplar via the stub cable.
2. In Normal operation +15 VDG is sant to the coupler via TSA-TSE and -15 VDG (5 sent
via RSA-RSB.
3. The transmil funclion is disabled and no doublels will be generated.
4. The coupker is placed in receive only mode by supplying +15 VDG o the coupler via

ASA-ASE and -15 VDC via TSA-TSB. (Reverse of normal)

. The SIM completely removas coupder pawar fram the stuly cable.
. Dependent on state of TXE, RXE.

. Internal status only, nod available al SIM external pin imerace

Table 3. SIM Transmit Function & Coupler Mode Control
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The internal stams lines are those con-
trol signals within the SIM which are
used in conjunction with the external
conirol inputs 0 determine allowance
of SIM transmit and coupler power. A
SIM fault is declared if an internal
rransmit error flag has been sct by the

5242300

fault management logic when a falling
edge ransition of TXE is seen. A cou-

ler fault 15 set by the fault management
rugiu after it has executed unsuccessful
sequences of transmission on both

channels.

ABSOLUTE MAXIMUM
RATINGS*

Case Temperatwre ..., 40°C o +125°C
Storage Temperalwre ... -65°C W +150°C
Wioh on Any Pin

wilh ol to Grownd ... -1.0% to 7Y
l:'::;ll.ulfr BT T T

"Mokoe:  Strestet abowve hose lsted ender
“Absolute Maximum Bating™ may ciause per-
AN i ihe device. This is a stress
ratimg only and fumctional operation of the
device at these or any olher conditions ahaoee
those indicwied in the opersions sections of this
specification is not implied.  Exposure po
absolube maximom  ralag  condisons  for
exlerdled penods may aflecl devace relizbaliny.

NOTICE: Specifications contained
within the following tables are subject
o change

D.C CHARACTERISTICS T, = -40°C 10 #+125°C, ¥V, = 5V £5%

Symbol Parametar Mini Max Units Test Conditions
W, Input Lo Vollags 0.5 W
Vi Imput High Violtage 2.0 1)
Wi Cwiput Low Vollage 0.45 Vo |l =4BmA
W Dwtput High Voltage 24 Vo [lge=-1.3 mA
- Vg 0.4 Iy = =100 UA
I, Iripuit Lo Caarrend -2 mA | Voo = Max, V= 0.4
VDG
I, Ingut Higih Curran 25 uA |Vocs= Max, V=27
VDG
™ Cutput Low Current 24 ma
Lo Dutput High Cursinl =32 i
I, Input Leakage Current 10 uA OV =W, =W
C Dutpul or VD Capacdanc 15 pF
o Power Supply Currand Conlinuous Transmil
+5 200 mA || Warsl Case 2MHz
Manchesier Data
b +15 20 mA | Does Mot Include
A5 20 mA | CMC Current, 25%

1195
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A.C CHARACTERISTICS T, = -40°C 1o +125°C, V_ = 5V £5%

Symbol Parameier Mir Max Linkts Test Conditlons
W Lrt?‘nﬂil Peak Ampitude, 151 3.4 6.0 W TSA-TSB Differential
Ve Transmit Negative Peak -39 -#.0 V| TSA-TSB Diferemtial
Ly Time, Ed-ga 1 {+1.0% o +3.6V) 3.75 11 ns
L Tima, Bdge 2 (+3.6V o -3.6V) .2 19.9 ns
laa Time, Edge 3 {-3.6V 1o -1.0V) 5 16 ns
iy Transmit Width, 1=t loba, 59.16 70.37 ns

kowrar (41.0W)
iz Transmil Width, 2nd lobs, 54.09 7182 ns
bt [-1.0V)
[ Transmit Width, 151 loba, 46.13 BO.& ns
upper (+3.6V)
ez Transmit Width, 2nd lobs, 42.97 60.4 ns
upper [-3.6)
L Transmil Doublat Width (+1.0W 125.0 1.38.58 ns
bo -1.0W)
™ Transméd Propagation Delay 33 ns | Measured to 10%
Point of first Half
Doubiled
1 Recaive Propagation Delay 38 n3 | Measured from First
ihreshold crossing to
Manchesiar ragener-
alion

B = N g =
b
M ——

Figure 7. SIM Transmit Function

b}

;e e W BT s | [ e -4 e

AR

Balcibes ——————  Crmw Swm b | - _ —

Figure 8. SIM Coupler Channel Select
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SIM PACKAGING:

MECHANICAL OUTLINE
28 PIN DOUBLE DIP

l—_'unu:
- e T o L
| [
—=|f—— 181002 T [
250 1010
1Ay —— o
y . Pin Kumissns
‘ OO0 O0ODO0Q000 0.~ Dy P Bale ot
15 20
S (BOTTOM VIEW) 600 £.008
| 14 1
2] 'qi DGDGGGGQGGGDGI i
25— | 130 10 — -!
|
Contreating
A0 Typ Coior Mssd

NOTES:

1. Dimensions shown are in inchas with tolerances 10 two or three places

2. Lead identification numbsers are for relérence only

a, Lead cluster shall be canfarad within 0.010 o atling dimansions. Lead spacing demensions apply
only al seating plane,

4. Piri matérial meets solderability requiraments of MIL-STD-202E, Method 208C or MIL-STD-BE3C

i Package |s Mickel Plated Kovar,

G. Quality Assurance Program - Boging D1-3000

Figure 3. S5IM PACKAGING QUTLINE

L 1



. 5242300
SCI

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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