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PATEC SYSTEM CONTROL INTERFACE STANDARD

This document defines the PATEC System Control Interface Standard.  This standard describes the programmatic, electrical, and mechanical properties of the interface between the PATEC Test Module Adapter (TMA) and the host computer of an Automatic Test System (ATS).

This document addresses two major topics: the first covers the electrical/mechanical parameters of the System Control Interface Bus (Section 5); and the second covers the standard interface language on the bus (Section 6).

1.  SCOPE

1.1. Purpose.  The purpose of this standard is to establish the common interface between the host computer of an ATS and the PATEC TMA for control of programmable calibration standards.

1.2.   Scope.  This standard establishes electrical, mechanical, and protocol requirements of the PATEC System Control Interface.  These requirements include:

a.
Method of connection

b.
Connection types

c.
Electrical signal characteristics

d.
Command mode and data mode communications protocols

2.  REFERENCED DOCUMENTS:

a.
IEEE-STD-488-1978    (ANSI MC1.1-1978) "IEEE Standard Digital Interface for Programmable Instrumentation"

b.
"MATE Control Interface Intermediate Language Standard (CIIL)", MATE Development Guide G2V3P3

c.
"System Control Interface Standard," MATE Development Guide G2V3P3

3. DEFINITIONS

3.1.  Test Module Adapter (TMA).  The device which interfaces the programmable calibration standards to the ATE host computer.

3.2.  GPIB.  IEEE-488 General purpose Interface Bus.

4.  DETAILED REQUIREMENTS (GPIB COMMAND MODE)
4.1.  GPIB.  The GPIB bus is used to transmit messages as shown in TABLE 1

4.2.  TMA.  The TMA conforms to the minimum interface repertoire as specified in TABLE 2.

4.3.  Electrical Signals.  The electrical signals are in accordance with IEEE-488-1978.

4.4.  TMA GPIB.  The TMA GPIB interfaces are mechanically configured in accordance with IEEE-488-1978

4.5.  Host Computer GPIB.  The ATE host computer GPIB bus controller must be in accordance with the IEEE-488-1978 standard and must conform to the minimum "C Function Allowable Subsets" (Ref.  IEEE-488-1978 Standard) as follows:

a.
C1

b.
C2

c.
C3

d.
C4

e.
C5


TABLE 1


IEEE 488 BUS, MINIMUM REMOTE MESSAGE CAPABILITY


(REF IEEE 488 SPECIFICATION)

Mnemonic
Message

Requirement
Comments

ACG
addressed command group
O


ATN
attention
R


DAB
data byte
R


DAC
data accepted
R


DAV
data valid
R


DCL
device clear
O


END
end
R


EOS
end of string
R
LINE FEED

GET
group execute trigger
R


GTL
go to local
R


IDY
identify
O


IFC
interface clear
R


LAG
listen address group
O


LLO
local lock out
O


MLA
my listen address
R


MTA
my talk address
R


MSA
my secondary address
R


NUL
null byte
R


OSA
other secondary address
O


OTA
other talk address
O


PCG
primary command group
O


PPC
parallel  poll  configure
O


PPE
parallel  poll  enable
O


PPD
parallel  poll  disable
O


PPRI
parallel  poll  response  I
O


PPR2
parallel  poll  response  2
O


PPR3
parallel  poll  response  3
O


PPR4
parallel  poll  response  4
O


PPR5
parallel  poll  response  5
O


PPR6
parallel  poll  response  6
O


PPR7
parallel  poll  response  7
O


PPR8
parallel  poll  response  8
O


PFU
parallel  poll  unconfigure
O


REN
remote enable
R


RFD
ready for data
R


RQS
request service
O


SCG
secondary command group
O


SDC
selected device clear
O


SPD
serial poll disable
O


SPE
serial poll enable
O


SRQ
service request
O


STB
status byte
O


TCT
take control
O


TAG
talk address group
O


UCG
universal command group
O


UNL
unlisten
O


UNT
untalk
O


(1)
R = Required


O = Optional


TABLE 2


MINIMUM ALLOWABLE INTERFACE REPETOIRE
Interface Function
Symbol
Subset Requirements

Source handshake
SH
SH0 not allowed 

Acceptor handshake
AH
AH0 not allowed 

Talker or extended talker
T or TET0 not allowed 
TE0 not allowed

Tl, T2, T5, T6

preferred

TEI, TE2, TE5, TE6,

preferred

Listener or extended

Listener
L or LE
L0 not allowed

LE0 not allowed 

Service request
SR
SRI optional

Remote local
RL
RL0 not allowed

RL1 preferred

RL2 not preferred

Parallel poll
PP
PP1 optional

PP2 optional

Device clear
DC
optional

Device trigger
DT
optional

Controller
C
C0 not allowed

C1, 2, 3, 4, 5 preferred

4.6. IEEE Bus Language.  The IEEE bus language, in addition to the commands listed in Paragraph 4.1, is used as described in the following sections.

5.  DETAILED REQUIREMENTS (DATA MODE)

5.1.  GENERAL:  The following conventions apply to the syntax descriptions included in the opcode definitions below:

a.  Fields enclosed within parentheses, ( ), are optional.

b.  Fields preceded by an asterisk, *, may be repeated as many times as required, with one ASCII blank separating each repetition.

c.  The selection of one noun-modifier from a group is denoted by enclosing the choices within brackets, and separating each choice with a comma.

d.  The terms "noun" and "noun modifier" refer to the CIIL mnemonics listed in Tables 3 and 4, respectively.  "Measurement characteristics" are usually drawn from the list of noun modifiers, in accordance with the rules and restrictions of the IEEE 716 ATLAS language standard.

e.  The term "value" refers to an arbitrary ASCII integer, ASCII decimal in scientific notation, or ASCII character string.

5.2.  CIIL OPERATION CODES AND STATEMENT SYNTAX
a.  FNC - function op code.  This operator is used to specify the mode in which a device is to be operated, and is uniquely associated with the start of a setup sequence for the device.  A maximum of three (3) operand fields are associated with this op code.

The first operand field of the command contains a three (3) letter mnemonic abbreviation of the ATLAS noun specified by the test programmer.

The second operand field is used for the setup of a SENSOR.  It contains the four (4) letter mnemonic abbreviation of the specified ATLAS measurement.  This field serves as an extension of the first operand field, by indicating the precise characteristic which is to be measured.  An example of the usage of this field is when measuring the DC OFFSET of an AC SIGNAL.  Using the ATLAS noun (AC SIGNAL) alone does not reflect the fact that a DC measurement is to be made.  In this case, the measurement characteristic, "DC OFFSET" (CIIL abbreviation, DCOF), included in the second field, resolves the ambiguity.

The third operand field is used in both sensor and stimulus setups, and indicates the specific input or output channel of the device which is being programmed.  It will also be used to discriminate between multiple devices which are under the control of a single TMA.  A special encoding convention is employed for this field in order to facilitate the TMA character string scanning function.  The operand of this field will assume the following form:


:CHnn

Where, "nn" is a one (1) or two (2) digit, predefined ASCII encoded integer designation of the port or device being programmed.  This field will always be present in the FNC command string, with the predefined rule that :CH0 will always be used to designate the primary input or output channel of the device, or the first of a set of common TMA devices.

The function command statement is used in the setup of all stimulus and measurement devices, and will always be the first command in the setup sequence.

SYNTAX:


SENSOR DEVICES:
FNC noun measurement-characteristic :CHnn


STIMULUS DEVICES:
FNC noun :CHnn



FNC noun mode-designator :CHnn

b.  SET - setup op code.  This operator is used to specify a characteristic of the target signal or test configuration as designated by an ATLAS noun modifier, and its associated value.  The first operand field of the command contains the four (4) letter mnemonic abbreviation of the ATLAS noun modifier.  The second operand field contains the ASCII encoded value, where applicable.  Four cases of ASCII encoding are possible relative to the value field, depending upon the data type associated with the noun modifier:

1).  ASCII encoded decimal integer or floating point number

2).  ASCII encoded decimal in scientific notation

3).  ASCII character string

4).  Null (i.e., NO value field)

In those cases where the modifer takes on numeric real-world values, the value field will be encoded as an ASCII integer or ASCII decimal in scientific notation.  In those cases where the modifier takes on character string values (e.g. the ATLAS noun-modifier TRIG-SOURCE takes on the "values" TNT or EXT), the value will simply be an ASCII string.  For those modifiers which have NO value associated with them (e.g. SYNC-OUT), the value field will not appear.

The SET op code appears whenever the corresponding ATLAS statement contains one or more noun-modifiers.

SYNTAX:  
SET noun-modifier *(value)

c.  SRX - set maximum op code.  This operator is identical to the SET op code, except that it reflects the usage of the MAX or RANGE (upper range value) qualifier within an ATLAS noun modifier construction.

The measurement characteristic of an ATLAS statement is always qualified by the usage of a MAX, MIN or RANGE field for the purpose of providing the information necessary to set the sensor device to the appropriate range.  If the RANGE construction is used in the ATLAS statement, both the SRX and SRN commands will appear in the setup sequence.

SYNTAX:
SRX noun-modifier value

d.  SRN - set minimum op code.  This operator is identical to the SRX op code, except that it reflects the usage of the MIN or RANGE (lower range value) field in an ATLAS noun modifier construction.

SYNTAX:
SRN noun-modifier value

e.  INX - initiate op code.  This operator is used to instruct the TMA to initiate the actions called for by a preceding setup sequence.  For sensor devices, this command tells the TMA to cause the device on the specified channel number to initiate a measurement and transmit the value to the TMA.  The TMA does NOT transmit the acquired value(s), if any, to the main computer until it receives an FTH (fetch, see below) command.  Additional system level interface requirements related to this command are contained in Section 5.3.2.1 and its sub-sections.

SYNTAX:


SENSOR DEVICES:
INX measurement-characteristic :CHnn

f.  FTH - fetch op code.  This operator is used to instruct the TMA associated with a sensor device to transmit the reading(s) taken in response to the preceding INX command, to the main computer.  In the event that the device has not yet returned a value, and a timeout condition has not yet been declared by the TMA, the TMA waits, and transmits the value when it becomes available.  If a timeout is declared, the TMA aborts the measurement sequence and returns an error message, formatted in accordance with Section 5.3.4.2, in lieu of the expected data

The operand field of this op code contains the four (4) letter mnemonic abbreviation of an ATLAS measurement characteristic.

SYNTAX:
FTH measurement-characteristic :CHnn

g.  CLS - close op code.  This operator is used to cause the TMA controlled calibration standard to be switched into the circuit path to be stimulated or monitored.  Not all calibration standards can be switched into or out of the circuit path.  For devices which include the internal switching relay(s), the CLS command shall cause the T?IA to program the device to switch in its. relay(s).

One operand field is associated with this op code.  It is identical in format and meaning to the channel-id field of the FNC command.

SYNTAX:
CLS :CHnn

h.  OPN - open op code.  This operator is analogous to the CLS op code, except that a disconnection of a stimulus, sensor, or load device is initiated.

One operand field is associated with this op code.  It is identical in format and meaning to the channel-id field of the FNC command.

SYNTAX:
OPN :CHnn

i.  RST - reset op code.  This operator shall cause the initialization of the TMA's device, including the opening of input and/or output relays, and the programming of the device to a suitable quiescent or start-up state.  The RST command has the same operand fields as the FNC command.

SYNTAX:


SENSOR DEVICES:
RST noun measurement-characteristic :CHnn


STIMULUS DEVICES:
RST noun :CHnn

j.  CNF - confidence test op code.  This operator commands the TMA to execute the confidence test procedure defined for its device.  The internal relay(s) of the device are opened prior to starting the test.  Upon completion of the test, they remain in the open position until commanded closed by the receipt of a CLS command.

No operands are associated with this op code.  The results of the confidence test is reported in response to the CIIL STATUS command.

SYNTAX:
CNF

k.  STA - status op code.  This operator shall command the TMA to report its current operating status.  The response of the TMA shall be in accordance with the interface defined in Section 5.3.4 of this document.  No operands are associated with this op code.

SYNTAX:
STA

5.3.  SOFTWARE INTERFACE REQUIREMENTS
5.3.1. INTERFACE WITH THE ATE HOST COMPUTER.  The ATE host computer interfaces with the station equipment and TMAs via the IEEE 488 communication bus.  All commands sent to the TMA are formatted in accordance with the Control Interface Intermediate Language (CIIL) standard and encoded using the 7 bit ASCII character set.  Data values transmitted to the are coded as ASCII strings, ASCII integers, or ASCII decimals in scientific notation, and expressed in standard units (i.e., volts, amps, hz, sec, etc).

5.3.2.  IEEE 488 BUS UTILIZATION.  Communications with the TMA, both to and from the main computer, follows the IEEE 488 conventions, with the main computer acting as the bus controller (as well as a talker/listener) and the TMA functioning as a talker/listener.  End of String (EOS) comparator logic built into the IEEE 488 hardware I/O subsystem terminates individual transmissions when the terminal character (line feed) is encountered.

In addition to the CIIL commands and the control/handshake bus lines used for typical IEEE communications protocol, the interface with Test Executive involves the use of one (1) additional bus control line: the InterFace Clear (IFC).

5.3.2.1.  FAIL-SAFE TIMEOUT PROCEDURES.  Several levels and types of fail-safe timeout procedures are incorporated into the interface between the Test Executive and the TMA, and the TMA and its associated instrument.  They are:

a.
Main Computer/TMA communications

b.
TMA/Calibration Standard communications

c.
Measurement event timeout

5.3.2.1.1.  MAIN COMPUTER/TMA COMMUNICATIONS.  When transmitting data to a TMA, a standard, TMA independent timeout procedure is often used.  The TMA expects a system-wide timeout value of no less than 2 seconds to be imposed on all transmissions from the main computer.  That is, once the main computer has established a talk/listen relationship with a TMA's IEEE interface and initiated a data transmission, the TMA will complete the data transactions within 2 seconds, or a communications timeout may be declared.  From the TMA's viewpoint, this means that once it has been "listen addressed" (via hardware handshake of its IEEE interface components), it will have at least 2 seconds to accept all of the data from the main computer.  In those cases where the processing of previous commands from the main computer may take an appreciable amount of time (such as the initiation of a measurement function in response to an INX command), the TMA is capable of accepting follow-on commands (e.g., a FTH command in this example) in parallel with these activities.

When receiving data from a TMA, the timeout procedure is either defaulted to that given above, or is dynamically determined by the TMA.  The event which discriminates between these alternatives is the INX command.  Whenever the Test Executive issues an INX command, it will immediately "talk address" the TMA.  At that time, the TMA responds with a message of the following form:

nnnn(cr)(1f)"

Where, "nnnn" represents an ASCII encoded integer indicating the number of seconds the ATE host computer should use as a timeout when waiting for a reply to the next FTH command it sends the TMA.

In the case of a true measurement sequence, the value returned to the ATE host computer reflects all the timing overheads presented in the setup of the measurement, plus any additional settling, averaging or computational overheads of the instrument of the TMA.  Thus if a MAX-TIME parameter is given in the setup, it should be taken to mean the maximum time it should take for the target signal to appear at the input of the device.  Any overheads associated with the actual performance of the measurement, or recovery, formatting, or analysis of the measured data, is added to the MAX-TIME value in deriving the timeout value.

5.3.2.1.2.  TMA/INSTRUMENT COMMUNICATIONS.  The TMA monitors its communications with the calibration standards for timeouts.  The parameters involved will generally be a function of the I/O capability of the instrument's interface.

5.3.2.1.3.  MEASUREMENT EVENT TIMEOUT.  When dealing with a sensor device, the timeout criteria imposed by the TMA is a function of the information provided during the measurement setup, and the particular settling or averaging characteristics of the device.  The particular circumstances presented by each individual situation are taken into consideration by the TMA, so that a timeout condition may be diagnosed in the most timely manner possible.

5.3.3.  TMA OPERATIONS.  Whenever the TMA is idle, it monitors the IEEE hardware subsystem to determine if it has been "listen addressed".  When it has, it accepts data from the main computer.  When the transmission is completed, the data is scanned and the appropriate action(s) taken.  If the commands sent would normally require a reply from the TMA, the TMA monitors the IEEE hardware subsystem until it is either "talk addressed" or "listen addressed".  In the former case, the normal response sequence is initiated, and the TMA then either continues with previously commanded operations, or returns to an idle state.  In the latter instance, the TMA abandons the normal response sequence and accept new commands from the main computer.

5.3.3.1.  INTERFACE SCENARIOS.  The utilization of the PATEC assets, as directed by the Calibration test program is composed of a sequence of discrete steps.  These steps and their implications to the TMA and its device are described in the sub-sections below.

5.3.3.1.1.  ASSET UTILIZATION STEPS.

a.  Setup - the establishment of the signal conditions which are associated with a given test step.  The TMA parses the setup string, interprets the data via a vis its device, and does whatever error checking is required.  If no error conditions are detected, the TM?IA programs its device immediately, as required.

b.  Status Check - the issuance of a STA command by the Test Executive to determine to current operating status of a device.  Presently, this check is instituted immediately following the transmission of a Setup sequence to a stimulus or load device.  The TMA responds with its current status as per Section 5.3.4.

c.  Closure - the actual engagement of the port(s) of the device to the established switch path.  The TMA commands its device to close its internal relay(s).

d.  Initiation - generally, the activation of a measurement function and the retrieval, by the TMA, of the data.  In the case of a measurement, the TMA instructs the device to take a reading and transmit the result.  Specified or defaulted timeout intervals are referenced to this point in time as described in Section 5.3.2.1.

e.  Fetch - the retrieval of the measured value(s) by the ATE host computer.  The TMA sends the measured data, formatted as required, to the ATE host computer.  If an error condition has occured, a message formatted in accordance with Section 5.3.4.2 is transmitted, in lieu of the data.

f.  Opening - the disengagement of the port(s) of the device from the established path.  The TMA commands its device to open its internal relay(s).  The setup state of the device is not altered in any way as a result of this step; the device is simply isolated from the path.

5.3.3.1.1.1.  BUS TRANSMISSION FORMATS.  The CIIL transmission formats for a few device setups are included here for reference.  Note that the individual CIIL statements of the Setup step transmission are shown on separate lines for readability only.  In actuality, they would be concatenated together in a single ASCII string, with a blank delimiting each statement.

a.
EXAMPLE: APPLY/REMOVE scenario for a Multifunction Meter Calibrator (MMC):

APPLY, DC SIGNAL, VOLTAGE 10V$

CIIL FOR "APPLY" STATEMENT:

Transmission #1 (Setup: To TMA)

FNC DCS :CH2 SET VOLT 10 (cr)(1f)

Transmission #2 (Status check: To DC Supply's TMA)

STA(cr)(1f)

Transmission #3 (Closure: To TMA)

CLS :CH2(cr)(1f)

b.
EXAMPLE: MEASURE  scenario for an RF Power Meter:

MEASURE, (POWER), AC SIGNAL, POWER MAX 10DBM,

FREQ 4000000000 HZ,

CIIL FOR "MEASURE" STATEMENT:

Transmission #1 (Setup: To TMA)

FNC ACS POWR :CH12 SRX POWR 10 SET FREQ 4000000000(cr)(1f)

INX POWR :CH12(cr)(1f)

Transmission #6 (Fetch: To TMA)

FTH POWR :CH12VOLT(cr)(1f)

Transmission #7 (Removal: To TMA)

RST :CH12(cr)(1f)

The following additional points relative to the CIIL interface with the TMA apply:

a.
The TMA does not rely on any specific order regarding the appearance of noun modifier setups within a setup transmission.

b.
The TMA error-checks the reasonableness of parameter values in those cases where the safety of the instrument is involved.  The TMA ignores noun modifiers which have no significance to their particular instrument, when the modifiers are associated with the setup to a SENSOR function.  This latitude does NOT apply to the setup of a STIMULUS function.  In the case of a STIMULUS setup, the appearance of an unrecognized noun modifier is construed as an attempt to control a parameter which is uncontrollable by the target instrument; and thus constitutes a reportable error condition. Finally, if an unrecognized CIIL op code, noun, measurement characteristic, or mode-designator is encountered in a command string, the TMA treats the occurrence as a reportable error condition.

c.
The TMA may choose default values of modifiers not received as part of the setup transmission, where they are not essential to the proper setup of the device, and reasonable defaults exist.  In all other cases, an appropriate error message is sent to the ATE host computer when the TMA is next "talk addressed".  Where defaults are employed, explicit documentation is provided on the default vaules.

5.3.4.  RESPONSE MESSAGE SYNTAX.  A response message syntax is employed to enable the TMA to transmit data and/or text messages to the ATE host computer in a standard manner which maintains the device-independent nature of the Calibration program.  All ASCII encoded response messages from the TMA are coded to indicate the nature of the response.  The first character of the transmitted string flags the response as "normal" (i.e., the response is what would be anticipated based upon the prevailing conditions) or "abnormal" (i.e., an error condition has been detected and is being reported).  All normal response message strings begin with an ASCII "blank" and continue with the data required by the request which initiated the transmission.  Abnormal strings begin with an ASCII "F" followed by a 2 digit ASCII integer code, followed by a text string describing the error condition.  All ASCII transmissions to the ATE host computer are terminated by a carriage return and line feed.

5.3.4.1.  NORMAL RESPONSE SYNTAX.  

Types of Scenarios.  Three types of response scenarios are possible:

Case 1.
ATE host computer requests data from a sensor type.

Case 2.
ATE host computer requests the current operating status (via the CIIL "STA" command) of the TMA and its device.

Case 3.
ATE host computer requests timeout duration information via implied response to INX command.

Normal Responses.  The normal responses for a TMA in each of the above situations is as follows:

Case l:
For the transmission of ASCII encoded data, a single transmission of the following form results:

" value (cr)(lf)",

where the quotes (") are not part of the transmitted string and the "value" is an arbitrary ASCII encoded value in standard units.  The actual numeric form of the value(s) may be integer, decimal, scientific notation, depending upon the natural data-type of the requested parameter.

Case 2.
The normal response message in this case is of the form:

" (cr)(lf)"

Case 3.
See Section 5.3.2.1

5.3.4.2. ABNORMAL RESPONSE SYNTAX

The syntax of all abnormal response messages shall be as follows:

"Fnnaaan (bbb): Error Message Text(cr)(1f)",

where:

a.  The ASCII "F" indicates an abnormal response

b.  "nn" is a 2 digit ASCII integer code which can be used by the ATE host computer to take certain corrective actions.  The currently defined codes and their respective interpretation should be as follows:

00 - set measured value to plus full scale

01 - set measured value to minus full scale

02 - set measured value to zero

03 - set measured value to plus full scale and MAX-TIME = true

04 - set  measured value to minus full scale and MAX-TIME =    true

05 - set measured value to zero and MAX-TIME = true

06 - set MAX-TIME = true

07 - Halt

08 - Halt and set MAX-TIME - true

09 - 19: Undefined

c.
"aaan" if a three (3) letter ASCII mnemonic abbreviation of the generic type device being controlled by the TMA, followed by an ASCII encoded digit to distinguish between multiple devices of the same type.

Standard abbreviations for generic devices defined thus far are:


ACS
-
AC Supply


API
-
Angle Position Indicator


ARB
-
Arbitrary Waveform Generator


ASA
-
Automatic Spectrum Analyzer


DCS
-
DC Supply


DMM
-
Digital Multimeter


DWG
-
Digital Tester


DZR
-
Digitizer


FNG
-
Function Generator


FTM
-
Frequency/Time Interval Meter or Timer/Counter


MBT
-
Serial Multiplex Bus Tester


MFU
-
Hulti-Function Unit


PLG
-
Pulse Generator


PWM
-
Power Meter


RSV
-
Resolver


RSY
-
RF Synthesizer


SNG
-
Synchro Generator


SRS
-
Synchro/Resolver


VDG
-
Video Display Generator

d.  "(bbb)" indicated the origin of the message as follows:

(TMA) - condition detected by the TMA, such as transmission failure to/from instrument, confidence test failure, etc.

The abnormal response syntax is used by the TMA whenever a discovered error condition has not yet been reported to the ATE host computer.  Such errors are reported, in lieu of any expected response data or information, whenever the TMA is "talk addressed".  Once a particular error condition has been reported to the ATE host computer, it will not be reported again unless a re-occurrence of the condition is detected after it has been reported

5.3.  CIIL VOCABULARY AND SYNTAX.  This section consists of the following tables defining the vocabulary and allowed signal characteristics in terms of the ATLAS subset:

a.  TABLE 3 shows the CIIL nouns and their ATLAS noun counterparts.

b.  TABLE 4 contains the CIIL noun modifiers and their ATLAS noun modifier counterparts.


TABLE 3


CIIL Nouns and Their ATLAS Counterparts

ATLAS NOUN
CIIL EQUIVALENT

AC SIGNAL
ACS

AM SIGNAL
AMS

COMMON
COM

DC SIGNAL
DCS

DIGITAL TEST
DGT

DISPLACEMENT
DIS

DME (Distance Measuring Equipment)
DME

DOPPLER
DOP

EARTH
EAR

EVENTS
EVT

EXCHANGE
EXC

FM SIGNAL
FMS

HEAT
HEA, or HET

ILS (Instrument Landing System)
ILS

IMPEDANCE
IMP

LIGHT
LGT

LOGIC CONTROL
LCL

LOGIC  DATA
LDT

LOGIC  LOAD
LLD

LOGIC  REFERENCE
LRF

MANOMETRIC
MAN

MESSAGE
MSG

PAM (Pulsed Amplitude Modulation)
PAM

PM SIGNAL (Phase Modulated Signal)
PMS

PULSED AC
PAC

PULSED AC  TRAIN
PAT

FULSED DC
PDC

PULSED DC  TRAIN
PDT

PULSED DOPPLER
PDP

RAMP SIGNAL
RPS

RANDOM NOISE
RDN

RESOLVER
RSL

RF SIGNAL
RFS

RF DETECTOR
RFD

ROTATION
RTN

SHORT
SHT

SQUARE WAVE
SQW

STEP SIGNAL
STS

SUP CAR SIGNAL (Suppressed Carrier Signal)
SCS

SYNCHRO
SYN

TACAN
TAC

TIME INTERVAL
TMI

TRIANGULAR WAVE SIGNAL
TRI

VOR (VHF Omnidirectional Radio Range)
VOR

WAVEFORM
WAV


TABLE 4


CIIL Noun-Modifiers and Their ATLAS Counterparts

ATLAS NOUN-MODIFIER
CIIL EQUIVALENT

AC-COMP
ACCP

AC-COMP-FREQ
ACCF

AC-COUPLE
ACPL

ADDR-UNITS-BORIZ
AHOR

ADDR-UNITS-VERT
AVER

ALL-HORIZ
ALHZ

ALL-LINES
ALLI

ALL-UNITS
ALUN

ALL-VERT
ALVT

ALPHA-STRING
ASIR

ALT
ALTI

ALT-RATE
ALTR

AMP-MOD
AMOD

AMPL-MOD-C (TACAN only)
AMMC

AMPL-MOD-F (TACAN only)
AMMF

ANGLE-(X,Y,Z)
ANG(X,Y,Z)

ANGLE-RATE
ANRT

ANGLE-RATE-(X,Y,Z)
ANR(X,Y,Z)

ANGLE-ACCEL
ANAC

ANGLE-ACCEL-(X,Y,Z)
ANA(X,Y,Z)

ASPECT-RATIO
ASPR

ATTEN
ATTN

BACK-PORCH
BPRH

BACKGROUND
BKGN

BANDWIDTH
BAND

BAR
BARR

BIT-RATE
BITR

BLACK-LEVEL
BKLV

BLANK-LEVEL
BLLV

BLINK
BLIN

BLOCK-TYPE
BTYP

BOTTOM-LEVEL
BTLV

BURST
BURS

BUS-EVENT
BEVT

BUS-EVENT-ANYTHING
BEVA

BUS-EVENT-COMMAND
BEVC

BUS-EVENT-ERROR
BEVE

BUS-EVENT-STATUS
BEVS

BUS-ID
BUID

CAP (Capacitance)
CAPA

CAR-AMPL
CAMP

CAR-FREQ
CFRQ

CAR-HARMONICS
CHRM

CAR-PHASE
CPHS

CAR-RESID
CRES

-CENTER-H-COORD
CNHC

CENTER-V-COORD
CNVC

CHAR
CHAR

CHAR-STRING
CSTR

CIRCLE
CRCL

CIRCULATE
CIRC

CIRCULATE CONTINUOUSLY
CRCC

CLEAR
CLER

CLOCK-(FREQ,LEVEL,SOURCE)
CL(FR,LV,SC)

CLOCK-OUT
CLKO

COMMAND
COMD

COMP-VIDEO
CMPV

CON-MON
Como

CON-ONLY
CONL

CON-SIM
COST

CON-SIM-MON
csmo

CONTINUOUS
CONT

COUNT
COUN

CURRENT
CURR

CURRENT-LMT
CURL

CURRENT-(ONE,ZERO,QUIES)
CUR(I,O,Q)

DATA
DATA

DATA-COUNT
DATC

DC-OFFSET
DCOF

DC-COUPLE
DCPL

DELAY
DELA

DELAY-A-FROM-B
DAFB

DELAY-A-FROM-A
DBFA

DISS-FACTOR
DSFC

DISTANCE
DIST

DISTORTION
DSTR

DOPPLER-BANDWIDTH
DPBW

DOPPLER-FREQ
DPFR

DOWN
DOWN

DROOP
DROP

DUTY-CYCLE
DUTY

EFF
EFFI

EIA-RS-170
EIA7

EIA-RS-412A
EIA4

END-ANGLE
EANG

END-H-COORD
ENHC

END-V-COORD
ENVC

EQUALIZATION
EQAL

EQUAL-PULSE
EPLS

ERROR
ERRO

ERROR-INDEX
ERRI

EVENT-M"-TIME
EVMT

FALL-TIME
FALL

FAULT-COUNT
FLTC

FIELD
FELD

FORMAT
FORM

FOUR-WIRE
FORW

FRAME-RATE
FRAT

FREQ
FREQ

FREQ-(DEV,ONE,ZERO,QUIES)
FRQ(D,O,Z,Q)

FREQ-WINDOW
FRQW

FRONT-PORCH
FPRH

GAP-LMT
GLMT

GAP-TIME
GAPT

GATE-OUT
GATO

GATE-(SOURCE,WIDTH)
GA(SC,WD)

GATE-START-SLOPE
GSTA

GATE-STOP-SLOPE
GSTO

H-BACK-PORCH
HBPR

H-BARS
HBAR

H-FRONT-PORCH
HFPR

H-RES-PATTERN
HRES

H-SYNC
HSYN

HORIZONTAL
liORZ

HARMONICS
HARM

IAS
IASP

IAS-RATE
IASR

IDENT-SIG
IDSG

IDENT-SIG-EP
IDSE

ILLUM
ILLU

IMF
IMPE

IMP-MAG
IMPM

IND
INDU

INTENSITY-RATIO
INTR

INTENSITY-SEGMENT
INTS

ITERATE
ITER

LATE-RESP-LMT
LLMT

LEFT
LEFT

LEFT-LEVEL
LFLV

LINE
LINE

LINE-FREQ
LIFR

LINE-SEGMENT
LSEG

LINE-SYNC
LSYN

LINEL
LINL

LINES-PER-FRAME
LPFR

LUMINANCE
LUMN

LUM-(FLUX,INT,TEMP)
LUM(F,I,T)

MASK
MASK

MAX-TIME
MAXT

MESSAGE-COUNT
MSGC

MESSAGE-ERROR-MASK
MSEM

MESSAGE-NUMBER
MSGN

MIX-VIDEO
MIXV

MIX-DROPPED-VIDEO
MXDR

MOD-AMPL
MAMP

MOD-AMPL-PP
MAPP

MOD-(DIST,FREQ,OFFSET,FHASE)
MOD(D,F,O,P)

MON-ONLY
MONL

NAID-STANAG-3350
NAID

NEG-SLOPE
NEGS

NO-RESP-LMT
NLMT

NOISE
NOIS

NOISE-(P,REJ)
NOI(P,R)

NON-HARMONICS
NHAR

NON-LIN
NLIN

OVERSHOOT
OVER

P-AMPL
PAMP

PAIR-SPACING
PSPC

PEAK-DEGEN
PDGN

PERIOD
PERI

PHASE-(ANGLE,JIT,SHIFT)
P(ANG,JIT,SHI)

PICTURE-HEIGHT-ANG
PHTA

PICTURE-HEIGHT-LIN
PHTL

PICTURE-POLARITY
PICP

PICTURE-WIDTH-ANG
FWDA

PICTURE-WIDTH-LIN
PWPL

PIXEL
PIXL

POS-SLOPE
POSS

POST-EQUAL
PEQU

POWER
POWR

POWER-SOURCE
PRSC

PRESHOOT
PSHT

PRESS-(A,G)
PRS(A,G)

PRESS-A-DIFF
PRAD

PRESS-RATE
PRSR

PRESS-SOURCE
PRSC

PRF
PRFR

PROTOCOL
PROT

PULSE-AMP-MOD
PAMD

PULSE-CLASS
PCLS

PULSE-MOD
PMOD

PULSE-SPECT
PSPE

PULSE-SPECT-THRESHOLD
PSPT

PULSE-WIDTH
PLWD

PWR-LMT
PWRL

Q
QFAC

QUAD
QUAD

RADIUS
RADI

RASTER-CONTENT
RSTR

REACTANCE
REAC

REF
RPAT

REF-(INERTIAL,UUT)
REF(I,U)

REF-POWER-LEVEL
RPLV

REF-PULSES-(INCL,EXCL,DEV)
RPL(I,E,D)

REF-RASTER
RRAS

REF-VOLT
REFV

REFRESH-RATE
REFR

RES
RESI

RESP
RESP

RESP-(COMP,ONLY,SELECT)
R(CMP,ONL,SEL)

RESP-CLOCK-(FREQ,LEVEL,SOURCE
RC(FR,LV,SC)

RESP-CLOCK-OUT
RCLO

RESP-COUNT
RSPC

RESP-DELAY
RDEL

RESP-RATE
RRAT

RESP-TIME
RSPT

RF-BANDWIDTH
RBAN

RF-SAMPLE
RFSM

RIGHT
RGHT

RIGHT-LEVEL
RTLV

RINGING
RING

RISE-TIME
RISE

RMS-VOLTS
RMSV

ROLL
ROLL

ROUNDING
ROUN

SAMPLE
SMPL

SAMPLE-WIDTH
SKPW

SCALE
SCLE

SCALE-LIN
SCLL

SERRATIONS
SERR

SERR-PULSE
SPLS

SETTLE-TIME
SETT

SIM-ONLY
SONL

SKEW-TIME
SKEW

SLEW-RATE
SLEW

SPECIAL-TYPE
STYP

SPECTRUM
SPEC

START-H-COORD
STHC

START-V-COORD
STVC

STATIC-PRESS-A
STPA

STATlC-PRESS-A-LEAK
SFAL

STATUS
STAT

STIM
STLM

STIM-CLOCK-(FREQ,LEVEL,SOURCE)
SC(FR,LV,SC)

STIM-CLOCK-OUT
SCLO

STIM-ONLY
SONL

STIM-RATE
SRAT

STIM-RESP-(COMF,MATCH,SAVE)
STR(C,M,S)

STROKE-CONTENT
STCT

STROKE-RATE
STRR

STROKE-VIDEO
SVID

SUB-CAR
SBCR

SUB-CAR-(FREQ,MOD)
SBC(F,M)

SUBFRAME-INTERVAL
SFRI

SWR
SWRA

SYNC-(IN,OUT)
SYN(I,O)

TAS
TASP

TEMP
TEMP

TEST-EQUIP-(CONTROL,MONITOR,SIMLATE)
T(CON,MON,SIM)

TEST-EQUIP-IMP
TLMP

THREE-PHASE-(DELTA,WYE)
TPH(D,W)

THRESBOLD-POWER
TPWR

TIME
TIME

TIME-(ASYM,JIT)
T(ASY,IIT)

TOP-LEVEL
TPLV

TOTAL-PRESS-A
TOPA

TOTAL-PRESS-A-LEAK
TPAL

TRANS-(ONE,PERIOD,ZERO)
TRN(l,P,O)

TRANSMIT-LEVEL
XMTL

TRIG-(SOURCE,LEVEL,SLOPE,FREQ,DELAY)
TR(SC,LV,SL,FR,DL)

TRIG-OUT
TRGO

TWO-WIRE
TWOW

TYPE
TYPE

UNDERSHOOT
UNDR

UNIT
UNIT

UP
UPFP

V-BARS
VBAR

V-RES-PATTERN
VRES

VALUE
VALU

VAR-PHASE-(FREQ,MOD)
VPH(F,M)

VECTOR
VECT

VERTICAL
VERT

VIDEO-BANDWIDTH
VBAN

VIDEO-SYNC-LEVEL
VSLV

VIDEO-SYNC-PERIOD
VSPR

VOLTAGE
VOLT

VOLTAGE-(ONE,ZERO.QUIES,RAMPED,STEPPED,LMT)
VLT(1,0,Q,R,S,L)

VOLTAGE-AV
VLAV

VOLTAGE-P
VLPK

VOLTAGE-P-NEG
VPKN

VOLTAGE-P-POS
VPKP

VOLTAGE-PP
VLPP

WAVE-LENGTH
WAVL

WHITE-LEVEL
WHLV

WIDTH
WDTH

WORD-LENGTH
WDLN

X2
XXX2

X4
XXX4

Z-MOD
ZMOD

Z-MOD-BLANK
ZBLN

Z-MOD-SEGMENT
ZSEG

ZERO-INDEX
ZERI


* - Non-Standard ATLAS

