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*  * NO‘l’ICE *  *

The information in this document was devel oped to assist GE.T.
Engi neering Corporation ( GET ) personnel in the devel opnent, installation, and
mai nt enance of GET products. The information contained in this docunent is
subj ect to change w thout notice.

CGET nakes no warranty of any kind with regard to this nmaterial, including,
but not limted to, the inplied warranties of merchantability and fitness for
a particular purpose. GCET shall not be liable for errors contained herein or
for incidental or consequential damages in connection with the furnishing,
performance or use of this material.

For further information or comrents regarding this document, contact the
GET Sales O fice at:

GET Engi neering Corporation
9350 Bond Avenue
El Cajon, CA 92021

Tel ephone ( 619 ) 443 - 8295

FAX ( 619 ) 443 - 8613
EMai | sal es@et nt ds. com
WAV http://ww. get ntds. com
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SECTION 1
NTDS TYPE E SERI AL | NTERFACE
DI SCUSSI ON

1.1 SCOPE

This docunment contains information discussing the general design
phil osophy used in inplenentation of GET NIDS Type E ( Low Level ) Seri al
Interface Adaptors. This docunent is intended to assist qualified personne
in the devel opnent, operation, installation, and diagnosis of these adaptors.
It is not the intent or purpose of this docunent to define the actual uses or
applications of NIDS interfaces. Programm ng and application exanples or
outlines and di agrans which nmay be found in this docunent are intended only to
illustrate the operation of the NIDS interface.

1.2 NTDS TYPE E SERI AL OVERVI EW

The CGET NTDS Type E Serial ( LLS ) Interface Adaptors transfer 10 Md/s
bi nary information using bipolar serial pulse trains on two triaxial cables.
A LLS I/ O CHANNEL consists of a Source Port and a Sink Port each of which can
transact information frames using two types of 4 bit control franes. The
signals required for an input transaction occur entirely on the single triaxia
cabl e used for the Sink Port. The signals required for an output transaction
occur entirely on the single triaxial cable used for the Source Port. The
foll owi ng description of the operation of a LLS channel is intended only as an
aid in explaining the interface operation of the typical NIDS Serial interface
and as such does not cover all aspects of NIDS protocols. For a conplete
description of NIDS information exchange protocols refer to ML-STD 1397C
( SHHPS') Mlitary Standard Docunent.

1.3 NTDS TYPE E SERI AL TRANSACTI ONS

Transfers of informati on between two serial devices is acconplished using
10 Mo/s control and data frane bipolar pulse trains. The transmtting device
sends a control frane requesting an eventual word transfer to the receiving
equi pment.  The receiving equi pmrent then sends a control frane granting or
denying perm ssion to the requesting device to transmt the data frame. |If the
transm ssion request is denied the transmitting device may elect to send
anot her output request control frane. |If the control frane indicates that
perm ssion has been granted the transmtting device sends the data frane.

1.4 NTDS TYPE E SERI AL TI M NG

The encodi ng schene used is called Manchester Il Split Phase Encoding. In
this schene the transnission clock and data are encoded into each bit. This 10
Mb/s timng has a 100 nanosec period for each bit time. Each bit tine is in
turn divided into two 50 nanosec pul se periods. A logical 1 is represented by
a positive pulse followed by a negative pulse. A logical 0 is a negative pul se
foll owed by a positive pul se.



GET NTDS TYPE E SERI AL | NTERFACE DESCRI PTI ON PAGE: 2

1.4.1 TYPE E | NTERFACE VOLTAGES

At the transmitter end of the coaxial cable the serial data |line has an
anplitude of +/- .600 Volts. The switching threshold at the receiver end of
the coaxial cable is +/- .220 VDC. Additionally, the receiver outputs nust
remain stable and not switch state for all open input conditions or when the
i nput voltage is between 0.00 and +/- 0.155 VDC. The receiver input circuits
nmust al so be able to reject input transient pul ses of specific energy |evels.
Wth ML-C17/134 triaxial cable and 50 Chmterm nati on the nmaxi mum specified
cable length is 390 ft. Wth ML-C17/135 triaxial cable and 50 Ohm
term nation the maxi mum specified cable length is 980 ft.

1.4.2 CONTROL FRAME FORNMAT

There are two types of control franes used in the LLS protocol. The Source
Status Control Frame ( SOS ) is used by the Source device to indicate its
readi ness to transmt Infornation Frames. The Sink device uses the Sink Status
Control Franes ( SIS ) to indicate its readiness to receive. The first bit of
these four bit control franes is a logic 1 synchronization bit. The next two
bits represent the Data and Function requests and enables, as shown in Figure
1.1. Both bits nay be set in any control frane. The fourth control frame bit
is the control frame identifier bit. The information frame transnmtted as a
result of the control frame exchange is identified by the information word
identifier bit.

1.4.3 | NFORVATI ON FRAME FORMATS

There are two types of Information Franes ( IF ) used. The Single Wrd
Transfer (SW ) Frames are used to transfer single 34 or 35 bit Data or
Command/ Interrupt ( CIW) words. The Burst transfer frame is used to send up
to 32 Data words in a single transaction. The first bit of each IFis a logic
1 synchronization bit. The next bit is the word identifier ( W, O for Data
and 1 for CIW). The next 32 bits represent the transnitted data, followed by
an optional ODD parity bit. For burst frames, up to 31 additional Data words,
with optional parity, follow No ClWwords can be sent in Burst franes.

1.5 SERI AL TRANSFERS

A SOURCE device sets its Qutput Data Enable ( ODA ) line or External
Function Enable ( EFA) line when it is in a condition to transmt a Data or
CWword to the SINK device. The SOURCE device then sends a SCS franme with the
ODA or EFA bits set. The SINK device responds to the SOS by transnitting a
SIS frane. The SIS indicates the SINK port's ability to accept the data frane
of fered by the SOURCE device, as determined by the condition of the Qutput Data
Request ( ODR ) or External Function Request ( EFR ) bits. The active
request bit indicates to the sourcing device that the SINK device can accept
the requested transfer. The SOURCE device, at its convenience, sends the SW
or Burst IF to the SINK device. Note that both ODR and EFR bits nay be active
at any one time. The SINK device acknow edges the receipt of data and its
possi ble ability to accept another |F by sending another SIS frane.
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1.5.1 FORCED EXTERNAL FUNCTI ONS

Sone NTDS devices have the ability of sending Forced CIW and do not
require that the EFR bit be set in the SIS frame fromthe SINK device. The
SI NK device has no control over the rate at which CIW with Force are sent. |f
the SINK device can not accept the CIW at a high rate, timng restrictions
must be made in the conputer programming or external data rate buffered
devi ces may have to be used. The GET LLS interface adaptors contain an input
FI FO buffers that are designed to accept several consecutive Forced CIW before
t he danger of |ost data arises.

1.6 SYSTEM | NTEGRI TY FEATURES

The LLS SystemlIntegrity Features ( SIF ) are designed to inprove system
reliability. Using SIF, the wuser can determne if a LLS interface is
i mproperly connected, disabled, or malfunctioning. The SIF error detection
logic is designed to detect conmunications |oss, protocol violations, and data
corruption. The SIF nonitors are designed to operate sinultaneously and
wi thout interfering with normal LLS protocol operations. The nmonitored error
condi tions include Sink and Source port CF tineouts, |IF parity, CF validation,
CF and IF framng errors, and CF and | F response errors. No corrective action
is specified if a SIF error is detected. However, when a SIF error condition
is detected the operator nust be notified by appropriate register settings or,
if inmplemented, a status indicator
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FIGURE 2.1

CONTROL FRAME TI M NG
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FI GURE 2.2

DATA FRAME TI M NG
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