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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

* * REVISION H STORY * *

New edi tions are conplete revisions of this docunment and will be reissued
as necessary to incorporate any updates and corrections.

VERSI ON: 1. 00 MAY 5, 1998
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SECTION 1
NTDS PARALLEL | NTERFACE
DI SCUSSI ON

1.1 SCOPE

This docunment contains information discussing the general design
phi | osophy used in inplenentation of GET NTDS PARALLEL Interface Adaptors. This
docunent is intended to assist qualified personnel in the devel opnent,
operation, installation, and diagnosis of these adaptors. It is not the intent
or purpose of this document to define the actual uses or applications of NIDS
i nterfaces. Progranmi ng and application exanples or outlines and diagrans
which may be found in this document are intended only to illustrate the
operation of the NIDS interface.

1.2 NTDS OVERVI EW

The GET NIDS Interface Adaptors can be configured to operate as NIDS
Peri pheral or Conputer channel devices. Each CHANNEL consists of an | nput and
an Qutput Port, each of which contain up to 32 data lines and four contro
lines. The transfer of information is controlled by these control lines. The
foll owi ng description of the operation of an NIDS channel is intended only as
an aid in explaining the interface operation of the typical NTDS 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 Document.

1.2.1 NTDS | NTERFACES

There are four Types of NIDS Parallel interfaces specified, each of which
can operate in three Categories. The NTDS TYPE defines the electrical
interface characteristics while the CATEGORY describes the signal timng
protocol used for information exchange operations.

1.2.2 PARALLEL | NTERFACE CATEGORI ES

The CGET NTDS parallel interface ports are individually configurable to
operate as Conmputer or Peripheral channels. This enables a single interface
adaptor to operate in any one of the three NTDS equi pment categories defined
in ML-STD-1397C. These equi pnment categories are:

A Cat egory | - Conputer to Periphera

B. Category Il - Conputer to Conputer ( Inter-Conputer )

C. Category |1l - Peripheral to Peripheral ( Inter-Peripheral )
In Category 2 node the Qutput port operates as a Peripheral and the Input port
operates as a Computer. In Category 3 node the Qutput port operates as a
Conputer and the Input port operates as a Peripheral. In the Passive Nonitor

node the Qutput port is disabled and the Input port records the transfers
bet ween two ot her NTDS devices. Additionally, the Conmputer node interfaces can
be configured to operate in interlocked or pul sed nodes.
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1.2.3 PARALLEL | NTERFACE TI M NG

The actual state ( logic 1 or 0 ) of the NIDS Data lines is determ ned by
their DC voltage level, and do not have to be cleared between successive
transactions. The only restriction is that the Data |ines nust be stable
during the tinme that the associated control lines indicate data validity. The
control signals are edge significant and the receiving device nust be able to
recogni ze their change of state ( fromlogic 1 to O or 0 to 1) accordingly.
The receiving device must not recogni ze a subsequent logical 1 until that line
has first transitioned to a logic O state.

1.2.4 PARALLEL | NTERFACE TYPES

The parallel interface adaptor channels can be configured to operate in
NTDS TYPE A ( SLOW ), TYPE B ( FAST ), TYPE C ( ANEW ), or TYPE H (H GH
THROUGHPUT ) node. A special TRI STATE ( OPEN CABLE ) node is al so possible.

1.2.4.1 TYPE A ( SLOW)

In Type A npde, also called SLOWN transfer rates of 41.67 K words per
second on one <cable are possible. Nomnal voltage levels of 0.0 VDC
(logic 1), -15 VvDC ( logic 0 ), and sw tching thresholds of -6 VDC are used.
Controlled slew rate driver outputs with linear characteristics are required.
The receiver circuits nust be able to reject single ended i nput transient pulse
signals with specific maxi mum energy levels. The receiver outputs nust be
logic O for all open input conditions. Maxi mum speci fied cable lengths are
300 ft.

1.2.4.2 TYPE B ( FAST)

In Type B node, also called FAST, transfer rates of 250 K words per second
on one cable are possible. Nominal voltage levels of 0.0 VDC ( logic
1), -3VvbC( logic 0), and switching thresholds of -1.5 VDC are used. The
referenced input receiver circuits must be able to reject common node input
transient pulse or DC signals. The receiver outputs nust be logic 0 for al
open input conditions. Controlled slew rate driver outputs are required.
Dependi ng on type of cable, used maxi mum specified cable lengths are 50 or
100 ft.

1.2.4.3 TYPE C ( ANEW)

In Type C node, also called ANEW transfer rates of 250 K words per second
on one cable are possible. Nominal voltage levels of 0.0 VDC ( logic
1), +3.5 VDC ( logic 0 ), and switching thresholds of +1.5 VDC are used. The
referenced input receiver circuits must be able to reject common node input
transient pulse or DC signals. The receiver outputs nust be logic 0 for al
open input conditions. Controlled slew rate driver outputs are required.
Dependi ng on type of cable used, nmaxi mum specified cable lengths are 100 or
250 ft.
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1.2.4.4 TYPE H ( H GH THROUGHPUT )

In Type H node, also called H GH THROUGHPUT or FAST ANEW transfer rates
of 500 K words per second on one cable are possible. Nominal voltage |evels
of 0.0 VDC ( logic 1), +3.5 VDC ( logic 0 ), and switch thresholds of +1.5 VDC
are used. The referenced input receiver circuits must be able to reject conmon
node i nput transient pulse or DC signals. The receiver outputs rmust be logic
0 for all open input conditions. Controlled slew rate driver outputs are
required. Dependi ng on type of cable used, maxi mum specified cable |engths
are 100 or 250 ft.

1.2.4.5 TRI STATE ( OPEN CABLE )

The GET NTDS parallel interface adaptor channels can al so be configured
to operate in the TRI STATE node. |In this node the driver circuits are placed
in a high inmpedance state approximating an open cable. Among ot her
capabilities, this feature nakes it possible to install a 'hot spare' adaptor
in parallel with an active adaptor

1.3 CATEGORY | OUTPUT PORT OPERATI ON

Transfer of information between NIDS conputers and peripherals is
acconplished in two mmjor nethods: Data and Functi ons. The Qutput Port
transactions are controlled by the Peripheral's request ( ODR and EFR) lines
and the Conmputer's acknow edge ( ODA and EFA ) lines. Either one or both of
the peripheral's request lines line may be activated. However, only one of the
conputer's acknow edge |ines may be active at any one tinme.

1.3.1 OUTPUT DATA TI M NG

A peripheral device sets its Qutput Request ( ODR ) line when it is in a
condition to accept an Qutput Data ( OD ) word fromthe NIDS conputer. The
conput er responds, at its convenience, by activating its Qutput Acknow edge
( ODA ) line. The active ODA line indicates to the peripheral device that the
data contained on the OD lines is valid and should be sanpled. The periphera
devi ce acknow edges the receipt of data by deactivating its ODR line. Figure

1.1 illustrates the control signal timng relationships for Qutput Data
transfers.
1.3.2 EXTERNAL FUNCTI ON TI M NG

A peripheral device sets its External Function Request ( EFR ) |ine when
it isin a condition to accept an External Function ( EF ) command word from
the NTDS conputer. The conputer responds, at its conveni ence, by activating
its External Function Acknow edge ( EFA ) line. The active EFA line indicates
to the peripheral device that the command word contained on the OD lines is
valid and shoul d be sanpled. The peripheral device acknow edges the receipt
of data by deactivating its EFR line. Figure 1.2 illustrates the contro
signal tinmng relationships for External Function transactions.



GET NTDS PARALLEL | NTERFACE DESCRI PTI ON PAGE: 4

1.3.2.1 FORCED EXTERNAL FUNCTI ON TI M NG

Sone NTDS conputers have the ability of sending External Functions with
Force. These transfers require no request ( EFR) fromthe peripheral device
The conputer, at its convenience, activates its External Function Acknow edge
( EFA ) line, indicating to the peripheral device that the comand word
contained on the OO lines is valid and should be sanmpled. The EFR line is not
nonitored during the Forced EF. The peripheral device has no control over the
rate at which Forced EFs are sent.

1.4 CATEGORY | | NPUT PORT OPERATI ON

Transfer of information between NTDS conmputers and NIDS peripherals is
acconplished in two mgjor nethods: Data and Interrupts. The | nput Port
transactions are controlled by the Peripheral Device's request ( IDR and
EIR) lines and the Conputer's Input Acknow edge ( IDA ) and Interrupt Enable
( EIE ) lines. Only one of the peripheral's request lines line my be
activated at any one tine.

1.4.1 | NPUT DATA TI M NG

An active Input Data Request ( IDR) line indicates to the conputer that
t he peripheral has placed valid data on the Input port data lines. The NIDS
Conputer |nput Data Acknow edge ( IDA ) line indicates to the periphera
device that the conputer has sanpled this data. Wen the peripheral device
senses that the IDA line is active it deactivates its IDR line. When the
conputer deactivates its IDA Iine the input cycle is conplete. Figure 1.3
illustrates Input Port control signal timng

1.4.2 EXTERNAL | NTERRUPT TI M NG

Transm ssion of External Interrupt words fromthe peripheral device to the
conputer is controlled by the External Interrupt Enable ( EIE) line. \When
sending an External Interrupt the peripheral device activates its Externa
Interrupt Request ( EIR) line indicating the validity of the interrupt data
on the Input data lines. At its convenience the NIDS conputer accepts the

interrupt code, deactivates its EIE line and activates its IDA |ine. The
peri pheral device senses that the IDA line is active and responds by
deactivating its EIR line. \Wen the conputer deactivates its IDA line the
input cycle is conplete. That not all conputers have an EIE line and

peri pheral equi pment may be designed to initiate an External Interrupt transfer
wi thout nonitoring the EIE line. This does not, however, alter the timng
sequence since the conputer will still accept the interrupt at its own
conveni ence using the IDA line. Refer to Figure 1.4.
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1.5 NTDS CHANNEL | MPLEMENTATI ON

The M L-STD-1397C ( Ships ) Specification allows a wide variation in the
i mpl ementati on of NTDS channel interface designs. This allows the designer to

devel op circuits which will nmaxim ze the total system channel throughput. The
GET NTDS channel s are designed to take full advantage of these npdes. The
three main design schenes currently used are:

A I nterl ocked

B. Pi pel i ne

C Pul se
1.5.1 | NTERLOCKED OPERATI ON

The interlocked node timng allows the channel to operate at full transfer
rates by allow ng the peripheral device to satisfy its request line nininmmlow
time during the computer acknow edge |ine m nimum pul se width and data hol d
times. This feature al so has the advantage of allowi ng the cable control |ine
propagation delays to occur during the acknow edge pul se width and hold tines,
where they can not affect total systemthroughput.

1.5.1.1 | NTERLOCKED OUTPUT TI M NG

A peripheral device sets its Request ( ODR or EFR ) lines when it is in
a condition to accept an Qutput fromthe conputer. The conputer responds, at
its conveni ence, by activating its Qutput Acknow edge line, indicating that the
data is valid. The peripheral sanples the data and deactivates its Request
line. The conputer continues to maintain its acknow edge |ine active until the
m ni mum pul se width time has expired or, if the peripheral device has not yet
deactivated the Request line, until the request line is deactivated ( whichever
cones last ). The Qutput cycle is conplete when the conputer deactivates its
acknow edge |ine. Figures 1.1 and 1.2 illustrate control signal timng
rel ationships for Qutput transactions.

1.5.1.2 | NTERLOCKED | NPUT TI M NG

When the peripheral device wishes to send information to the conputer it
activates an Input Request ( IDRor EIR). The conputer sanples the data |lines
and activates the Input Data Acknow edge ( IDA ). Wen the peripheral device
senses that the IDAline is active it deactivates its IDRIine. The conputer
continues to nmaintain its IDA line active until the mninum pulse width tine
has expired or, if the peripheral device has not yet deactivated the |nput
Request line, until the request line is deactivated ( whichever cones last ).
When the conmputer deactivates its IDA line the input cycle is conplete. Figures
1.3 and 1.4 illustrate the I nput control signal timng
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1.5.2 Pl PELI NE MODE

The pipelined node tining enables a channel to operate at full transfer
rates by allow ng the peripheral device to request the next transfer during the
closing phase of the current transaction. This is possible because the
peri pheral's request line mnimumlow tine can then be satisfied during the
conputer acknow edge mnimum pulse width times, and then reactivated,
requesting the next transfer even before the original acknow edge pul se width

has expired. This feature also allows the cable control |ine propagation
del ays to occur during the acknow edge pul se width and hold times, where they
may not affect total system throughput. Pipelined timng is illustrated in
Figure 1.5.

1.5.2.1 Pl PELI NED OUTPUT TI M NG

A peripheral device sets its Request ( ODR or EFR ) lines when it is in
a condition to accept an Qutput fromthe computer. The conmputer responds by
activating its Output Acknow edge line. The peripheral sanples the data,
deactivates its Request line, and starts a Request line inactive tinmer. The

conputer continues to maintain its acknow edge line active until its m ninmm
pul se width time has expired. The peripheral device, after its mninmlow
time has been satisfied, reactivates the Request line, regardless of the

condition of the conputer acknow edge line. Wen the conputer deactivates its
acknow edge line the current output cycle is conplete, and if the request line
is active, the new cycle can begin innrediately.

1.5.2.2 Pl PELI NED | NPUT TI M NG

VWhen the peripheral w shes to send information to the conputer it
activates an Input Request ( IDRor EIR). The conputer sanples the data |lines
and activates the Input Data Acknow edge ( IDA ). Wen the peripheral device
senses that the IDAline is active it deactivates its Request line, and starts
a Request line inactive tinmer. The conputer continues to maintain its IDA line
active until the mnimmpul se width time has expired. The peripheral device,
after its mininumlow tine has been satisfied, presents a new data word and
reactivates the Input Request line, regardl ess of the condition of the computer
acknow edge line. Wen the conputer deactivates its IDA line the current input
cycle is conplete, and if the request line is active, the new cycle can begin
i medi ately.

1.5.3 PULSED MODE

The pul sed operating node timng is sinilar to that of the interlocked
node with the exception that the peripheral device is designed to naintain its
request lines active as long as the conputer acknow edge |ines are active. This
timng relationship generally does not allow the channel to operate at ful
transfer rates because the peripheral device can not request the next transfer
until the current transfer cycle is conplete. Cable delays can not be hidden
in the acknowl edge portion of the transfer cycles and, therefore, system
t hroughput is affected by cable |ength. Typical pulsed node timng is
illustrated in Figure 1.6.
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1.5.3.1 PULSED QUTPUT TI M NG

A peripheral device sets its Request ( ODR or EFR ) lines when it is in
a condition to accept an Qutput fromthe NTDS conputer. The conputer responds

by activating its Qutput Acknow edge line and maintaining it active until its
m ni mum pul se width tinme has expired. The computer then deactivates the
acknow edge i ne. The peripheral device then deactivates its Request |ine

ending current output cycle. The peripheral device can reactivate the Request
line and start the next cycle only after its request line mninumlow time has
been sati sfi ed.

1.5.3.2 PULSED | NPUT TI M NG

VWhen the peripheral w shes to send information to the conputer it
activates an |nput Request line. The conputer sanples the data lines and
activates the Input Data Acknow edge which remains active until the m ninmm
pul se width time has expired. The conputer then deactivates the acknow edge
line. \Wen the peripheral senses that the acknow edge line is inactive it
deactivates its Request line ending input cycle. The peripheral device can
reactivate the Request line and start the next cycle only after its request
line minimumlow tinme has been satisfied.
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