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WARRANTY

This product is warranted against defects in materials and workmanship for a period of one
year from daie of shipment. Adtech will, at its options, either replace or repair the products
which prove to be defective, during the warranty period.

For warranty service and repair, this product must be returned to Adteck, Buyer shall prepay
all shipping charges to Adtech, and Adtech shall pay all shipping charges returning the
product to the Buyer. If the product is retrning to a country cutside of the United States,
the Buyer shali pay all shipping charges, duties, and taxes,

LIMITATION OF WARRANTY

The foregoing warranty shall not appiy to defects resulting from improper or inadequate
maintenance by the Buyer, unauthorized modification, misuse, Buver-supplied software or
interfacing, operation outside of the environmental specifications for the product, or im-
proper site preparation.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED,

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE
REMEDIES. ADTECH SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES, WHETHER RASED
ON CONTRACT, TORT OR ANY OTHER LEGAL THEOQORY.

ASSISTANCE

For product warranty and non-warranty repair, comtact;

L098-A
i

2 apTECH

3465 Waialae Ave. « Suite 200 » Honoluly, Hl 9681
s 8
800-348-0080 or B08-734-3300 « FAX 808-734-7100



SAFETY SUMMARY

The following general safety precautions must be observed during all phases
of operation, service and repair of the instrument. Failure to comply with
these precautions or warnings eisewhere in this manual violates safety
standards of design, manufacture, and intended use of the product. Adtech
assumes no liability for the operator’s faiiure to comply with these
requirements.

LIVE CIRCUIT HAZARD

Operating personnel must not remove instrument covers, Component replacement and
internal adjustments must be made by qualified maintenance personnel, Power cable should
bz rernoved first, before removing instrument cover.

DO NOT SERVICE ALONE

Unless another person capable of rendering first aid and resuscitation is present, do not
atternpt servicing. ‘

INSTRUMENT GROUNDING

To minimize shock hazard, the instrimment chassis and cabinet must be connected to an
electrical ground. The instrement is equipped with a three conductor power cable. This
power cable must either be plugged into an approved three-contact electrical outiet or used
with a three-contact (o two-contact adapter with the grounding wire (green) firmly connected
to the safety ground at the electrical outlet.

PARTS SUBSTITUTION OR INSTRUMENT MODIFICATIONS
Do NOT perform unauthorized modifications or parts substitution because of the possibility

of introducing additional hazards. Return the instrument to Adtech for repair to ensure that
safety features are maintained.
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What's New in This Version
New in This Manual, Version 3.4

This manual describes the current release of the SX/12 operating sofiware, Rev. 3.4, which adds several new
features and keys to the $X/12. These features make operation of the SX/12 more flexible and the setting u

of parameters easier and quicker. The keys are added by putting additional legends on the [X 103] and [X 107]
keys.

Enabling/Disabiing the Error Generator

This feature permits temporarily disabling or re-enabling the error generator with a single key press. While
disabled, no errors are injected regardiess of error parameter settings. This is useful for doing a quick system
operational check without errors to confirm proper systsn setup before beginning a test involving errors. It
also useful for cleanly changing from one error setup to another without having unintended errors injected
while the various error parameters are being changed.

If the 8X/12 error generator is programmed to generate random or burst errors on the East or West channels
or both, all errors can be temporarily disabled by pressing the [ERR] key in the Entry key group. While the
error generator is disabled, the display changes to a blinking message indicating errors are disabled. While
disabled, the error parameters can be reprogrammed using their normat parameter emiry keys.

Ta restore errors, simply press the [ERR] key again. This returns the dispiay to normal and re-cnables the error
generator with the current error parameters defermining the errors to be injected.

Copying Parameters Between the East and West Channels

All SX/12 error parameters have independent settings for the East and West directions of the simulated channel.
In many cases, it is normatl to have the error parameters for the East and West directions of the channel set to
the same values.

A new Key has been added that penmnits all of the four error parameters (Random Error Rate, Burst Length,
Gap Length, or Burst Density) to be copied from the East to West or West to East channel directions with only
two keystrokes. This permits you to enter the parameters once, and then simply copy the parameters into the
other channel direction,

To copy the error parameters in either direction, press the [E<->W] key. A prompting screen is displayed
permitting you to select which parameters are to be copied. Press either the {1] key to copy the parameters
from the East to the West direction or the [3] key to copy the parameters from the West to the East direction.
When the appropriate key is pressed, the parameters are copied and you are returned to the main screen display.

New Extended T1/E1 Simulation Option

The new Extended T1/£1 Simulation Option repiaces the old Extended T1 Simulation Option and now supports
B (G.703)(2.048 Mbps) formats as weli as T1, Up to ten different delays can be assigned to subchanmels,
many new error types are available, and it is in general much more capabie than the previous option,

Xl



As of this manual, the second software revision for the new Extended T1/E1 Simulation Option is available.
The new software for this option replaces version 3.3 and updates several of its features. Data bits for clear
channel T1 and E1 formats now are numbered stariing at one instead of zero. A bit mask has been added to
channelized formats to permit enabling or disabling the individual bits in the targeted time slots to receive
targeted errors. The default error targeting settings have been changed to no errors targeted and the default
delay targeting settings have been changed to the delay tap corresponding to the main channel! delay. These
changes make the option easier to use in many appiications. See Appendix K for details on the new extended
TI/E] simulation option.

Xl



Chapter 1
General Information

Infroduction

This manmal describes how to operate the Adtech Model $X/12 Data Channel Simulator. The three $X/12
versions, SX/12-2, SX/12-1, and SX/12-0 are referred to as $X/12 when the discussion is common to all three.
This chapter describes the product and its features.

Manual Contents

This manual contains instructions and information to help you set up and operate the SX/12. It shows how 1o
setup the data rate, delay, and error simulation parameters. It also shows how to program parameter sequences
for simulating changing error conditions. In the appendices are sections that describe the SX/12 interface
modules, SX/12 specifications, and IEEE-488 remote interface.

SX/12 Description

The 5X/12 Data Channel Simulator creates a controlied environment for testing, tuning, or demonstrating data
communications equipment. Its delay buffer and error generator simulate the major characteristics of satellite
and terrestrial data channels. Delays and/or errors ean be selected to assist in hardware and software
performance testing, stress testing, optimization, and off-line development. Programs can be entered to
simulate complex error scenarios or test sequences. The SX/12 can also be added to real data channels to insert
additional delays or errors to test their effects on the on-line communications equipment,

Front Panel

The SX/1Z front panel includes a power switch, a 2-line 40-character LCD display, indicators and key switches.
See Figure 1.0 .

The LCD display s used to indicate the SX/12 parameters. On the left side of the Gisplay are the data rate and
delay parameters. On the right side of the display are the error parameters. The top line dispfays the error
parameters for the East channel and the bottom line displays the error parameters for the West channel. The
error parameters include: random error rate, burst length, gap length, and burst density. The contrast of the
LCD display can be adjustec with a 1/16 inch flat blade jeweler’s screw driver through the hole provide on
the upper left corner of the front panel.

Located beside the power switch is a green indicator that illuminates when power s applied. Along the right
edge of the LCD display are two red indicators that flash when errors are generated on the East and West
charmmels. The two yellow indicators Jocated below the LCD display show the positions of the DCE/DTE
switch and the exterral transmit timing switch, both located on the rear panel.

The key switches are arranged in four groups. These groups include numeric keys, parameter entry keys, error
parameter keys, and function keys. The display and keys are discussed in detail in Chapter 3 of this mannal,
The numeric keys also double as edit function keys in the program edit mode. This is discussed further i
Chapter 4,

SX/1Z DATA CHANNEL SIMULATOR 1-1
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GENERAL INFORMATION

Rear Panel

The SX/i2 rear panei holds the power receptacle, cooling fan, user-plug-in interface module, optiopal
IEEE-488 or RS-232-c remote control interface, DCE/DTE switch, and the external transmit timing switch.
See Figure 1.1 .

Full-Duplex Operation

The SX/12 contains two data channels, referred to as the East and West channels. East bound data enters via
the West connecter, passes through the East charmel, is controlled by the Hast parameters, and exits out of the
East Connector on the plug-in interface module. West bound data enters via the East connector, passes though
the West channel, is confrolied by the West parameters, and exits out of the West Connector, See Figure 1.2.

User Plug-in Interface Module

West Interface East Interface
Connector Connector

Data Ous | Data In Data Out § | Data in

8X/12 Data Chanmel Simulator

L_w..w‘.._m,__ Fast Channetl

Dielay Generator T N
i

...... _@._..N_,m_____w West Channel -
i Delay Generator
‘ |

West Random - . East Random
Keyhoard, Display n
& Burst Error jees oo & Burst Ervor
& Controlier
Generator * Generator
gy et
Clock Gengrator

el [N

Figure 1.2 8X/12 Block Diagram

Delay Generator

The SX/12 has a variable length, first-in-first-out buffer in each channel. The length of this buffer is determined
by the entered delay parameter and the rate that data passes through it. If either the delay or the data rate
parameter is changed, the buffer iength will be recaleulated and reset. The minimum length of the buffer i 24
bits and increases in increments of 8 bits. The effect of this granularity becomes apparent af the very low data
rates, (i.e., minimum delay at 100 H2. is 240 ms. with increments of 80 ms.). If zero delay is entered, the delay

1-4 SX/12 DATA CHANNEL SIMULATOR



GENERAL INFORMATION

generator is bypassed to provide a true zero delay. The maximum buffer length depends on the SX/12 version,
The SX/12-G, -1, and -2 has maximum buffer lengths of 65,536 bits, 2,097,152 bits and 8,388,608 bits
respectively.

A single delay parameter is used to set the delay for both chamneis. The delay parameter determines, in
milliseconds or hytes of delay, how long data takes to pass through each channel. {For example, if the delay
paramneter is set to 1000 ms., the data would take 1 second to pass through the Bast channel and 1 second to
pass through the West channel.)

If an external clock is used, it is expected that the Bast and West channels will have the same nominal data
rate. The data rate parameter must be set to the nominal data rate used so that the proper buffer length will be
determined by the SX/12.

Error Generator

The SX/12 contains an error génerator that has four bit-error sources with error rates that can range from 1 x
107 1o as high as 1 error/bit. Two of the bit-error sources are used to inject random errors inte each channel.
The other two bit-error sources are used to generate burst errors for each channel

"The random error rates are individually set for the East and West channels. Both the mantissa and the exponent
of the error rate are entered. An exponent of zero gives an error rate of 1 error/bit. A mantissa of zero turns
off the random errors. Random errors begin tmmediately after the random error rate has been entered. It is
used mainly to simulate background errors caused by Gaussian noise.

The East and West burst error generators are independently controlled by their own burst density, burst length
and gap length parameters. The burst length parameter controls the duration of the error burst. The first and
fast bits of the error burst always generate an error in the data strearn. The error rate of the remaining bits in
the burst is controlled by the burst density parameter. The time interval between error bursts is determined by
the burst gap length parameter. Burst errors are used to simulate periodic and sporadic bursts of errors that
can occur in: 2 data channel. See Figure 1.3 .

The burst density is entered by entering the mantissa and the exponent of the burst density. An exponent of
zero gives an error rate of | errorvbit. A mantissa of zero turns off the burst bit-error source and results in errors
at anly the first and last bit positions of the burst. For burst lengths 0f 2 or less, the burst density has no effect
since it controls the error rate of the bits between the first and last bit positions only.

The burst length, when specified in bits, ranges from 1 to 16,777.215 bits. When specified in ms., it can range
from 1 to 9,999 ms. In the fixed mode, the burst lengths are constant, equal to the burst length parameter. In
the random mode, the burst lengths vary about a mean specified by the burst length parameter. {See appendix
B for more details) Setting the burst length fo zero turns off the burst generator,

The gap length is specified in milliseconds and ranges from 1 to 99,999,999 milliseconds. (For the very low
data rates, the minimum gap ranges from 1 to 40 miliiseconds.} In the fixed mode, the gap tirne intervals are
constant, equal to the gap length parameter. In the random mode, the gap lengths vary about 2 mean specified
by the gap length parameter. {See appendix B for more details.}  Setting the gap length to zero enters the
manual burst irigger mode and allows error bursts to be triggered by pressing one of three keys on the front
panel. The [1]key is pressed to trigger an error burst in the West channel. The [3] key is pressed to trigger
an error burst in the East channel. Pressing the [2] key triggers error bursts in both channels. The burst ervor
characteristics it this mode are determined by the burst density and length parameters.

The error generator can be enabled or disabled by pressing the [ERR] key in the parameter entry group. When
disabled, the dispiay will flash a message in the error parameter display area indicating that errors are disabled.

SX/12 DATA CHANNEL SIMULATOR 1-5
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The error parameters can be reprogrammed while errors are disabled. When the error generator is re~enabled,
the new error parameters take effect.

The error parameters for the East or West channels can also be copied 1o the other channel when both channels
are to have the same error parameters. This is done using the [E<->W] key in the parameter entry group, Once
the key is pressed, the display will prompt for the desired copy direction. When the direction is selected, all
of the error parameters for one channel are copied to the other channel.

Data Ciock Generator

The SX/12 is capable of generating 2 wide range of clock rates. Clock rates below 500 kHz are programmed
to the nearest 100 Hz. Clock rates below 3 MHz are programmed to the nearsst 500 Hz, Clock rates 3 MHz
and above are programmed to the nearest 1 kHz. A single data rate parameter is entered to set the ¢lock rate
for both the East and West channels. The clock generator is based on a erystal osciliator with an accuracy and
stability of 25 ppm over the operating temperature range of 0 to 70°C. Forapplications where a hi gher accuracy
or stability is required, the extemal timing options should be used.

The maximum clock rate of the $X/12 depends on the model. The SX/12-2 has a maximurm clock rate of §.448
Mb/s. The 8X/12-1 has o maximurm clock rate of 2,048 Mb/s. The $X/12-0 has a maximum clock rate of 100
Kbis.

DCE / DTE and External Transmit Timing Options

The SX/12 has several configuration options built in to simplify equipment hookup. The plug-in interface
module on the SX/12°s rear panel contains three connectors: an East “‘to DTE” connector, a West “to DTE”
connector and a West “to DCE” connector. The East connector is always connected to a Data Terminal
Equipment. Ifthe SX/12 is simulating a data link betweer two Data Terminal Equipments, the West “to DTE”
connector is used. If the SX/12 is simulating a data link between a Data Terminal Eguipment and 2 Data

Communications Equipment, the WEST *“to DCE” connector is used. The DCE/MDTE switch on the rear panei
determines which West connector is in use.

Also on the rear panel is the external transmit timing switch. This switch allows a DTE o provide ifs own
ransmit clock. When this option is used, the nominal rate of the external clock should be entered as the data
rate in order for the SX/12 to operate properly. The SX/12 checks for any discrepancies between the entered

data rate and the actual data rate measured on the Fast channel. 1f a discrepancy is found, a blinking data rate
display eccurs.

1-6 SX/M2 DATA CHANNEL SIMULATCR
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Battery-backed Setups

The SX/12 contains a button-type lithium battery that is used to retain the SX/12 parameters and program in
memery. The validity of the parameters are checked on power-up and used to restore the SX/12 to its previous
setup. If the parameter memeory fails its check, the default parameters will be used. The default parameters
are:

Data Rate; 100 Hz
Delay: 0 ms

Random Errors: 0
Burst Densities: ¢
Burst Lengths: G
Gap Lengths: Manual

Interface Signaling Lines

The RTS, CTS, DSR, DTR signaling lines at the interface are normaily handled locally at the interface
connectors (i.e., RTS connected to CTS, DSR forced on). The exception occurs when the delay parameter is
set to zero, and the SX/12 is configured for connection to a DTE and DCE. In this case, the four signaling
lines are connecied between the East and West connectors, aliowing the signaling information to pass through.
See the appendices on the individual interfaces for more details.

Keyboard Lockout

The keybeard on the 8X/12°s front panel can be disabled by putting the 8X/12 into the keyboard lockout mode.
This feature is used to prevent accidental modification to the $X/12 parameters and program once the unit has
been setup, Manual triggering of the burst errors and program execution are not affected by the keyboard
lockout, This mode is indicated by the letters “K1L.” displayed on the lower left corner of the LCD display.
See Chapter 3 for more details.

§X/12 Bypass

The 8X/12 can be put into a bypass mode. When this mode is selecied, the error generator and delay busfer
are bypassed. All data, clock, and control signals pass through the $X/12 and experience only the propagation
delay of the interface. This mode is indicated by the letters “BP” displayed on the lower left corner of the
LCD display. See Figure 1.4 .

Plug-in interface Moduie

e —
% West Connector East Connector

Data In Data Gut
‘ Datz Gat - S DatalIn
““-iﬁ Eost Defay  f———se{-pomr
<—(—?—w~m~{ West Delay [—*--m-m----‘-—--"m
S N
West | East
Ermror Error

SX/12 Data Charnel Simulator

Figure 1.4 SX/12 Bypass Mode
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SX/12 Loopback

The SX/12 can be put into one of two loepback modes: inward and outward loopback, When outward loopback
is selected, the data is looped through the interface only and returmed to the originating port. Only the
propagation delay of the mterface is experienced. This mode 15 indicated by the letters “*OL" displayed on the
iower left corner of the LCD display. See Figure 1.5

Plug-in Interface Module

West Connector | East Connector ;

i_i_._,.,.

Data In Data Out

DataOut Data In
. East Delay ‘—'"@"“

qﬁ,wé WW*

West | East
Error ] Error

" 8X/12 Data Channel Simuta-

Figure 1.5 SX/12 Outward Loopback

If inward loopback is selected, the data is passed through the delay and error generator before returning to the
originating port.- This mode is indicated by the letters “IL” displayed on the lower left corner of the LCD
display. See Figure 1.6,

Phug-in Interface Module

[r—rr——
West Connector i East Connector

e
DataIn Data Out +er
Data Qut |
East Dielay l“*““‘*""{ig—l
; West Diekay 3
I S b | Detaln
= -
West Bagt |
Error Error

SX/12 Data Channel Simula-

Figure 1.6 5X/12 Inward Loopback
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SX/12 ASYNCHRONOUS MODE

The SX/12 asynchronous mode atlows the $X/12 to be used with asynchronous data, This is accomplished by
operating the SX/12 in its internal clock mede and at a rate that is 10 times the baud rate of the data.  Jitter
caused by the 10 times oversampling will be at worst, 10% of the data hit. “The unit of the SX/172 data rate in
this mode is baud and is abbreviated “bd™ in the parameter display. {In the synchronous mode, the unit is Hz).

For example, if the data rate parameter is set to 9600 baud, the internal clock of the $%/12 will automatically
be adjusted to 96,000 Hz. Setting a burst length of 1000 bits will caused the SX/12 to setup the hardware for
10,000 bits in order to compensate for the 10 times faster clock rate.

The asynchronous mode is set via the JOPTIONS] key and is remembered when the unit is powered down,
An “asynchronous mode’ message is displayed during power-up if the unit is set to be operated in that mode.
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Chapter 2
installation

Introduction

This chapter describes the installation procedures for the SX/12 Data Channel Simulator,

Instaliation

The SX/12 Data Channe] Stmulator is designed to be a bench or rack-mounted wnit. If rack-mounted, a 19
inch rack is required. The rack mounting brackets are supplied with the unit,

The unit is forced air cooled by a fan located on the rear panel. The fan and the vents on the top and bottom
covers should ot be blocked,

Setling the Line Voltage

The SX/12 can operate from a 115 or 230 VAC, 48 to 66 Hz power source. Only the line voltage needs to be
sefected. The operating voliage of the SX/12 is factory set to 115 VAC. 1230 VAC is required, perform the
following operation:

1. Remove the power cord from the power receptacle on the rear panel.

2. Slide the transparent door on the receptacle to the left and puli out the circuit board located
beneath the fuse using a metal hook.

3. Flip the board over so that the 220" marking is right side up and re-insert the board. The
*220" marking should be visible after the board has been inserted.

4. Replace the two amp fuse with a one amp fuse.
5. Re-connect the power cord.,

When switching back to 115 VAC, perform the same operation as above except that the 120" marking should
be visible after the board has been installed and an one amp fuse should be used.

initial Check Out

The SX/12 unit is thoroughty tested at the factory before it is shipped. To make sure that it was not damaged
in the shipping process, it should be put though its seif-test,

Power up the 3X/12. An initial check is performed auwomatically after power up. If this check is passed, the
parameter display should appear. If an error message is displayed instead, contact the factory for assistance.

To initiate the self'test, press the JOPTIONS! key until the ‘self test’ prompt appears. Then press the [ENTER]
key to begin the self test. It is not necessary to have an interface module instalied to run the selftest. If the
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self test is passed, the SX/12 will return to its parameter display. If self test does indicate a problem, call the
factory for assistance. NOTE: The self test will take approximately 20 minutes to complete.

installing the Interface Module

The SX/12 requires that an interface module be instalied on s rear pane! before it can be used. The following
describes the procedure for installing or changing the interface module.

1. Shut off power to the SX/12. Damage conld occur to the interface module and the SX/12
mainframe if instaliation is attempted with the unit powered up,

2. Remove the existing interface module (if any) by unscrewing the thumb screws located on
its sides. Carefully pull out the module while making sure that the module’s circuit board
clears the rear panel opening. Remove the interconnecting cable on the module by using
the ejectors on the connector. The cable shouid pot be disconnected from the mainframe
because of the difficuky in properly re-connecting it.

3, Certain interface modules have jumper and switch options that can be selected. These ap-
tions should be selected before installing an interface module. See the appendices on the
individual interface modules for information on the optien settings.

4. To install an interface module, connect the module to the interconnecting cable by holding
the module right side up in ong¢ hand. With the other hand, align the cable connector to
the connector on the module and press it into place. Both connectors have a ‘triangle’
mark indicating pin 1 which should Iine up. CAUTION: Instailing the cable backwards
couid damage both the interface module and the mainframe circuitry. Carefully insert the
module into the rear panel opening, making sure that the circuit board clears the opening,
Align and screw the module in place with the thumb screws.

This completes the interface module installation procedure.

Connecting the SX/12 to Two DTE’s

When the SX/12 is used fo simuiate the data link between two Data Terminal Equipments, the West “to DTE”
and the East “to DTE” connectors should be used on the interface module. The DCE/DTE switch shouid be
switched to the DTE position.

The external transmit clock switch should be in the “off” position if the SX/12 is to provide both transnyit and
recetve clocks for the East and West connectors. See Figure 2.0z2.

The external transmit clock switch should be in the “*on’” position if the Data Terminal Equipments provide
their own transmit clock signal. The external transmit clock received at the East connector becomes the receive
clock at the West connector and vice-versa, An SX/12 generated clock is available on the transmit clock signal
of the East and West “to DTE" connectors. See Figure2.0b
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§X/12 Data Channel Simulator
Figure 2.0a Connecting the 3X/12 to two DTEs External transmit timing off, DTE selected
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Figure 2.0b Connecting the SX/12 to two DTEs External transmit timing on, DTE selected
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Connecting the SX/12 to a DTE and a DCE

When the 3X/12 is used to shmulate the data link between a Data Termingl Equipment and 2 Data Communi-
cations Equipment, the East “to DTE” connector must be connected to the Datz Termina! Equipment. The
West “t0 DCE” comnector is connected 1o the Data Communrications Equipment and the DCE/DTE switch
should be switched te the DCE position.

The external transmit clock switch should be in the *“off’" position if the Data Communications Eguipment
provides the receive and transmit clocks. The SX/12 generated clock is avaitable on the transmit clock signal
ofthe West “to DTE" cormector and also on the external transmit clock signal of the West “to DCE™ connector,
See Figure 2.1a.

The external transmit clock switch should be in the “on” pesition if the Data Terminal Equipment provides

its own transmit clock signal. The $X/12 generated clock is available on the transmit clock signal of the West
“to ITE" connector. See Fizure 2.1,
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Figure 2.1z Connecting the 8X/12 to a DCE and a DTE External transmit timing off, DCE selected
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Figure 2.1b Connecting the SX/12 to a DCE and a DTE External transmit timing on, DCE selected
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Chapter 3
Operation

introduction

This chapter describes how 1o set the various parameters of the SX/12. It describes how to set up the 5x/12
for delay and/or errer generation, and also how to use the $X/12 in asynchronous applications.

SXMM2 L.CD Dispiay

The LCD display is normally used to show parameter settings, but changes when functions are entered to
prompts for parameter eniry. Upon completion of the parameter entry, the display returns back to its normal
parameter dispiay. The following describes the fields of the parameter display.

Data Rate Field

The lefimost parameter field on the top line of the display shows the data rate that the SX/12 is sef to operate
at. In the synchronous, or normal mode, the data rate units are Hz, kHz, or MHz In the asynchronous maode,
the data rate unit is baud, abbroviated bd or kbd. A blinking data rate display indicates that the measured data
rate does not agree with the data rate that was entered. (It is normal for {he data rate display to blink for a few
seconds after a new data rate parameter has been entered) A “*” following the data rate indicates that no
clock stgnal is present.

$X/12 Mode Field

The two lefimost character positions of the bottem line of the display show the $X/12 mode. The modes are
displayed as follows:

e Normal mode.

i Keyboard lockout mode

e | Inward loopback mode

“oL” Outward loopback mode

“BP” Bypass mode

s Extended T1 Simulation mode ¢hardware option)

Channe! Delay Field

To the right of the mode display is the channel delay parameter. The units for this parameter are selectable
and denoted as follows:

“ms” Delay measured in ms,
“by” Delay measured in bytes.

Error Parameter Fields

To the right of the data rate field are the error parameters of the East channel, Directly below them are the
etror parameters of the West channel,
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Random Errors Field

The first field in each group is the random error parameter. The units for this parameter are errors per bit.
Four characters are displayed, The first digit is the mantissa of the error rate, the next two characters are “E-7,
and the last character is the exponent of the error rate.

Burst Length Field

Next is the burst length parameter. Up to 8 digits are displayed, followed by units, which are selectable. They
are denoted as follows:

“bF Fixed burst lengths measured in bits.

“bR” Random burst lengths measured in bits.

“msF” Fixed burst lengths measured in ms.

“msR™ Random burst lengths measured in ms.
Gap Length Field

Following the burst length parameter is the gap length parameter. Up to 8§ digits are displayed, followed by
units, which are selectable. They are denoted as follows:

B Fixed gap lengths measurad in ms.
YR™ Random gap lengths measured in ms.

Burst Density Field

The last parameter of the group is the burst density parameter. The units for this parameter are errors per bit.
Four characters are displayed. The first digit is the mantissa of the burst density, the next two characters are
“B-7, and the last character is the exponent of the burst density.

Setting the 8X/12 Parameters

The SX/12 parameters are programmed by pressing the desired parameter function key. The display changes
to show the current parameter setting and a key option menu. The parameter is changed by entering a new
value using the numeric keys, and entered with the [ENTER] key. The current parameter can be left unchanged
by pressing the [CLR] or [ENTER] key. Erroneous enfries are clearsd vsing the JCLR] key., Out of range
entries causes the parameter to be set to its limit. The setting of the individual parameters is described below,

Setting the Dafa Rate Parameter

1. Press the [DATA RATE] key. The first line of the display will show the current data rate
setting and the measured East channel data rate.

2. Enter the desired datz rate using the numeric and decimal point keys.

3. Pressthe[x 106], [x 303} or [ENTER] key to finish the data rate entry. [fa limit is ex-
ceeded, & warning message will appear on the second line and the data rate will be set to
the minimum or maximum rate allowed. Afier entry, the data rate is rounded to the near-
est allowable rate. The display will momentarily show the entered data rate and the
recalculated channel delay. 1f the new data rate causes other parameters to exceed their
limits, they are automatically set to their respective limits.
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The data rate parameter must still be set if external clocks are used. This allows the SX/12 to determine the
proper buffer length needed to generate the delay displayed. The datarate display will blink if the entered data
rate does not match the measured data rate of the East channel. If no clock is present on the East channel, an
“*7 wili appear next to the data rate display.

Setting the Delay Parameter
1. Press the [DELAY key. The first line of the display will show the current delay setting.

2. Enter the desired delay using the numeric keys, decimal point key and the {x 16° } key if
needed.

[¥3]

Press the [SELECT] key to choose between the ms. and byte delay options.

4, Press the [ENTER] key to finish the delay entry. If a Himit is exceeded, 2 wamning message
will appear on the second line and the delay will be set to the minimurm or maximum de-
lay allowed. Afier entry, the delay is rounded to the nearest allowable delay determined
by current data rate parameter.

Setting the Random Error Rate Parameters

The random error parameters for the SX/12 are set by the Bast and West [RANDOM ERROR RATE] keys.
The East [RANDOM ERROR RATE] key sets the random error raie for the East channel, Similarly, the West
[RANDOM ERROR RATE] key sets the randem error rate for the West channel.

1. Press the [RANDOM ERROR RATE] key for the desired channel. The first line of the dis-
play will show the current random error rate setting.

e

Enter the mantissa of the error rate using the numeric keys. {Enter zero for no random er-
TOrS.}

Ly

Press the [ENTER] key. The cursor will move to the exponent. (If zero was entered, this
will conclude the rendom error rate entry.)

4. Enter the exponent of the error rate using the numeric Keys, (Enter a zero if an error rate of
1 error/bit is desired.)

5. Press the [ENTER] key to conclude the random error rate entry.

Setfing the Burst Error Parameters

The burst errar parameters for the SX/12 are set by the East and West [BURST DENSITY], [BURST
LENGTH], and [GAP LENGTH] keys. Each group of keys sets the burst characteristics for its respective
channel,

Setting the Burst Density

{.  Pressthe [BURST DENSITY? key for the desired channel. The first line of the display will
show the current burst density setting.

2. Enter the mantissa of the burst density using the numeric keys.
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5.

Press the [ENTER} key. The cursor will move to the exponent. (If zero was entered, this
will conclude the burst density entry.) NOTE: Setting the burst density to zero wili not
turn the burst generator off.

Enter the exponent of the error rate using the numeric keys, (Enter a zero if an error rate of
i error/bit is desired.)

Press the [ENTER] key to conclude ihe burst density entry.

Setting the Burst Length

1.

Press the [BURST LENGTH] key for the desired channel. The first line of the display will
show the current burst length setiing.

2. Enter the new burst length using the numeric , decimal point, [x 106}, and {x 103} keys. En-
ter zero to turn off the burst error generator.

3. Use the [SELECT] key to choose between burst lengths measured in bits, fixed or random
lengths, and burst lengths measured in milliseconds, fixed or random lengths.

4, Press the [ENTER] key to conclude the burst length entry. If 2 Himit is exceeded, a warn-
ing message will be displayed on the bottom lne and the burst length will be set to the
minirmum or maximum allowed.

Setting the Gap Length

1. Press the [GAP LENGTH] key for the desired channel. The first line of the display will
show the current gap length setting,

2. Enter the new gap length using the numeric, decimal point, [x iOGI, and [x E03] keys. The
gap length is measured in milfiseconds. Enter zero if manual burst riggering is desired.

3. Use the [SELECT] key to choose between the fixed and random modes.

4. Pressthe [ENTER] key to conclude the gap length entry. If a limit is exceeded, a warning

message is displayed and the gap length is set to the minimum or maximum length al-
lowed.

Manual Burst Error Triggering

3-4

1.

2.

Set the burst density and burst length for the channel(s) desired as described above.
Set the gap length of the desired channei(s) to zero to enter the manual burst trigger mode.

The parameter display wili now show “MANUAL” as the gap length paramster for the
channel(s) involved.

Press the [BW(1)] key to trigger a burst on the West channel if it is set for manual trigger
ing. Press the {BE(3)] key to trigger a burst on the East channel if it is set for manual
riggering. Press the [BW/E(2)] key to trigger a burst in both channels if they are both set
for manual friggering,
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Other SX/12 Operations

Disabling/Enabiing Errors

The SX/12 can have iis error generator disabled or re-enabled with a single key press. This permits quick
systemn checks with errors removed as well as changing from one set of error parameters to another without
any intermediate error conditions occurring while the error parameters are being changed.

1. Press the fERR] key to disable errors, A blinking message appears in the error parameter
display area to warn you that errors are disabled. Pressing the [ERR] key again re-en-
ables the current error parameters and removes the blinking message.

Copying Error Parameters Between East and West Directions

All of the programmed error parameters for the East or West clianne] directions can be copied to the other
channel direction when both channels are to inject the same error characteristics.

1. Press the [E<->W] key to copy error parameters. A new screen appears to select the chan-
nel direction to copy fo. The [1] key copies from the East to the West direction, while the
[3] key copies from the West to the East direction. Once the copy direction is selected by
pressing the appropriate key, the error parameters are immediaiely copied to the selected
channel direction, The new error parameters take effect immediately,

Entering the SX/12 Program Edit Mode

The program edit mode allows parameter sequences to be entersd (up 0 99 steps) or edited. The program is
then run from the edit mode or the normal mode.

1. Press the [OPTIONS] key until the program eit prompt appears.

2. Press the [ENTER] key to enter the program edit mode. The display will momentarily dis-
play the following prompt:
“Press <ENTER> to step forward / Press <SELECT> to step backward”
and then alternate the normal display with the “EDIT” display. See Chapter 4 for more
details.

3. To exit the program edit mode, repeat the steps above.

Entering the 8X/12 Keyboard Lockout Mode

The keyboard lockout mode allows the front pane! keys te be disabled to prevent accidental changes to the
SX/12 parameters. The manua) burst triggering and program execution is not affected by the lockout.

1. Press the [OPTIONS? key until the keyboard lockout prompt appears.

2. Pressthe [ENTER] key to enter the lockout mode. The display will return to the normal pa-
rameter display with “KL™ displayed in the lower left corner.

)

To exit the keyboard lockout mode, repeat the steps above.
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Entering the SX/12 Bypass Mode

The bypass mode aliows data in each channel to bypass the error generator and the delay buffer. No delay or
errors arc experienced regardless of the parameter settings.

1. Press the [OPTIONS] key until the bypass prompt appears.

2. Press the [ENTER] key to enter the bypass mode. The display will refurn to the normal pa-
rameter display with “BP” displayed in the lower left carner,

3. To leave the bypass mode, repeat the steps above.

Entering the §X/12 Outward Loopback Mode

The outward loopback made aliows data in each channel to bypass the error and delay generator and return to
the originating port. No delay or errors are experienced regardless of the parameter settings.

1. Press the [OPTIONS) key until the outward toopback prompt appears.

2. Press the IENTER] key to enter the outward loopback mode, The display will retumn to the
normal parameter display with “OL"" displayed in the lower lefi comer.

To leave the outward loopback mode, repeat the steps above.

(O3 )

Entering the SX/12 inward Loopback Mode

The inward loopback mode aliows data in each channel to pass through its error and delay generator and return
to the originating port. The delay and errors experienced are determined by the delay and error parameter
settings.

1. Press the [OPTIONS] key until the inward loopback prompt appears.

2. Press the [ENTER! key to enter the inward loopback mode. The display will return to the
normal parameter display with “IL”" displaved in the lower left corner,

3. To leave the inward loopback mode, repeat the steps above.

Entering the SX/12 Seif Test

The SX/12 self test can test approximately 90% of its internal hardware including its delay buffers, error
generators, burst counters and the CPU code and data memory. The test takes 20 minutes and returns to the
parameter dispiay upon completion. The SX/12 program and parameters are not destroyed by the self test.

1. Press the [OPTIONS] key until the seif test prompt appears.

2. Press the [ENTER] key to begin the self test.

Simulating Only Channel Delays

If only channel delays are needed, perform the foilowing operation:
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ta. Tom off the random errors by setting the random error rate parameter for the East and
West channels to zero. Turn off the burst errors by setting the burst length parameter for
the East and West channels to zero.
e OR, e

ih. Disable errors by pressing the [ERR] key. The errors can be restored by pressing the
[ERR] key again.

3. Setthe data rate parameter 1o the required data rate.

4. Set the delay parameter to the desired delay.

Simuiating Only Channel Errors

If oniy channel errors are needed, perform the following operation:
I | Set the delay parameter 1o zerc.
2.  Setthe data rate parameter to the required data rate.
3. Setthe East and West random error rate parameters.

4. Set the East and West burst error parameters.

Using the SX/12 in Asynchronous Applications

To use the SX/12 with asynchronous data channels, set the 8X/12 to its asynchronons mode as follows:
{These steps should be skipped if the SX/12 is already in the agynchronous mede indicated by “*bd” after the
data rate).

I, Press the [OPTIONS] key until the “Enter asynchronous mode?” prompt is displayed.

2. Pressthe [ENTER] key to enter the mode.

3. To leave the asynchronous mods, repeat the above steps. At the “Enter synchronous
mode?”" prompt, press the [ENTER] key.

Connecting the SX/12 between two Data Terminal Equipments,

1. Connect the Data Terminal Equipments to the Bast and West “to DTE” connectors on the
interface module.

2. Set the DCE/DTE switch 1o the “DTE” position.
3. Setthe extsrnal transmit timing switch to the “off” position.
4. Set the data rate parameter to the baud rate of the asynchronous data.

5. Set the delay parameter to the desired delay.
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6.

7.

Set the random error rate for each channel as described in the previous sections,

If burst errors are needed, set the burst length, gap length, and burst density as described in
the previous sections,

Connecting the SX/12 between a Data Terminal Equipment and a Data Communications Equipment.

1.

Connect the Data Terminal Equipment to the East “to DTE” connector on the interface mod-
ule.

Using a brezk-out box or a modified cable on the West *‘to DCE” connector, connect the ex-

2

B ternal transmit clock signal to the transmit and receive clock signals as shown in Figure
3.0. Also connect the Data Communications Equipment to this connector,

3. Setthe DCE/DTE switch to the “DCE” position.

4. Set the external transmit timing switch to the “off”* position.

5. Set the data rate parameter to the baud rate of the asynchronous data,

6. Set the delay parameter to the desired delay.

7. Set the random error rate for each channel as described in the previous sections.

8. Ifburst errors are nesded, set the burst length, gap length, and burst density as described in

the previous sections.

Transrmitted Data
2 e b4
Recsived Data .
3 B 3
Request to Send
4 | 4
: Clearto Send
& st S
Data. . Data Terminal Ready 20 Sx/12
Gomm. Data Set Ready “to DCE”
Equipment 8 | g Connector
Signat Ground
7 7
Transmit Clock
et 15
Receive Clock
—— R 17
External Transmit Clock
o | 24

Figure 3.0 Asynchronous R8-232¢ Patch Cable
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Chapter 4
Programming

Infroduction

This chapter describes how to enter, edit and run a program on the SX/12. Programming allows the user io
create comples ervor sequences for simulating the changing errer conditions that can ocewr in real data channels.
Alternatively, several “manually triggered” sequences of a few steps each can be entered to simulate different
error scenarios, A repeating option may be programmed into the last step to repetitively expose the attached
data communication devices to the channel disturbances defined by the program. Each program step may have
different Gaussian and burst error characteristics. The delay and data rate can also be changed but should be
done so when data discontinuity is not a concern. Using the optional IEEE-488 remote control interface,
programs can be entered remotely or uploaded to and downloaded from the IEEE-488 controller. (See
Appendix H.} The battery-backed memeory of the SX/12 retains the program when power is lost.

The program may have up to 99 steps. Associated with each step are the delay, data rate, random error, burst
error and step duration parameters. When the program runs, the sieps are sequentially executed. Each step
programs the 8X/12 with its delay, data rate, randorn and burst error parameters. The step duration parameter
in each step determines when the next step is executed. Step duration times range from 1 t0 9,999,999 seconds.
Special step duration options can be selectad to make program execution wait for the [ENTER] key before
continuing, or to repeat the program from the beginning. The normal SX/12 parameters are restored when the
program execution is finished or stopped.

Operation

A program is entered and edited on the SX/12 by selecting the program edit mode with the [OPTIONS] key.
The normal parameters will continue to function while in this mode. The SX/12 display will change to a display
that alternates between the normal parameter display and a display that shows the edit mode, current step
number and step duration. If the program memory is empty, the first step will be displayed with “END”
displayed in place of the step duration fo indicate the end of the program. The step parameters will be the same

as the normal parameters. If the program memaory is not empty, the current step from the last edit session will
be displayed.

The following keys are used to euter and edit a program in the program edit mode.

[OPTIONS] - This key is used to enter and exit the program edit mode.
1. Press [OPTIONS] until the program edit prompt appears.
2. Press [ENTER] to enter the program edit mode.
3, Repeat steps ! and 2 to exit the program edit mode.

{DATA RATE] - This key is used to enter the data rate parameter. The entry procedure is identical 1o
that used in the normal mode. See Chapter 3.

{DELAY] - This key is used to enter the delay parameter. The entry procedure is identical to that
used in the normal mode. See Chapter 3.

[EAST/WEST RANDOM ERROR RATE] - These two keys are used to enter the East and West ran-

dom error rate parameters. The entry procedures ares identical to that used in the normal mode.
See Chapter 3.
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[EAST/WEST BURST LENGTH] - These two keys are used to enter the East and West burst length
parameters. The entTy procedures are identical to that used in the normal mode. See Chapter 3.

[EAST/WEST GAP LENGTH} - These two keys are used to enter the East and West burst gap length
parameters. The entry procedures are identical to that used in the normal mode. See Chapter 3.

[EAST/WEST BURST DENSITY] - These two keys are used to enter the East and West burst den-
sity parameters. The entry procedures are identical to that used in the normal mode. See Chapter

-

3

[GOTO4)] - When not used as a numeric Key, it is an edit function key that aliows you to jump toa
desired step number without having o step over intervening steps. The SX/12 will stop at the End
step or the Repeat step if the specified step number is greater.

1. Press [GOTO{4).
2. Enter the desired step number, then press JENTER],

[INS{5)} - When not used as a numeric key, it is an edit function key that inserts a new step into the
program at the current step nnber. The siep parameters that were previously at and above the cur-
rent step are pushed up to make room for the new step. The parameters of the new curtent step
will be the same as the parameters of the previous current step. The insert funetion is ignored if
used at the End step.

1. Press [INS{5)].
2. The current step being displayed is the inserted step.

[COPY{6)] - When not used as a rmumeric key, it is an edit function key that copies the step parame-
ters of the previous step inte the current step. This function is useful when the parameters of the
current step are similar 1o the step before it
1. Press [COPY(6)].

2. The parameters of the current step will change to those of the previous step.

. [DEL({TY] - When not used as a numeric key, it is an edit fimction key that deletes the current step

from the program. The step parameters of the step above the current step are moved down to fill
space left by the deleted step.

1. Press [DEL(T).

2. The current step being displayed was previously above the current step.

[PCLR(8)] - When not used as a numeric key, it is an edit function that is used to clear the program
memory.
1. Press [PCLR(8)].
2. A prompt will appear to notify the user that the program is about to be cleared.
3. Press [ENTER] to ciear the memory.

[TOUR(%)] - When not used as a numeric key, it is an edit function that sets the step duration time of
the current step. Special optiens within the step duration function can also be selected with the
[SELECT] key. The first option **Step duration{sec}?  then go fo 17, causes program execution
to repeat the program from step 1 after waiting the duration time that was entered. This options al-
lows a program sequence to repeat indefinitely until stopped by the user. The second option
“Manual step trigger?”, causes the program execution to wait for the [ENTER] key before continu-
ing on to the next step. This opiion is useful for separating different program sequences. The
program sequences are then triggered when the other equipment in the test are ready. With the op-
tional 8X/12 JEEE-488 remote control interface installed, the IEEE-488 Group Trigger command

can be used to frigger the next sequence along with any other eguipment hooked up to the IEEE-
488 bus.
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Entering the step duration time:

1. Press [DUR(DL

2 Press [SELECT] unti! the duration entry prompt appears.

3. Enter the step duration time in seconds. The [x 1{}3] and [x 10 ] keys can be usad to speed up
large entries.

4. Press the [ENTER] key o complete the entry.

5. The step duration time is indicated on the fower left comer of the step display preceded with  the

prompt =",

Selecting the program repeat option:

1. Press [DUR(S).

2 Enter the step duration time in seconds. The [x 107 ] and [x 1{}0} keys can be used to speed up

large entries.

Press the {SELECT] key until the repeat option is displayed.

Press the [ENTER] key to complete the entry.

The repest option is indicated on the step display with a “R” appended to the step duration time.

Lh I L3

Selecting the manual step trigger option:

1. Press [DUR(9)].

2. Press the [SELECT] key until the manual trigger prompt appears.

3. Press the [ENTER] key to complete the entry.

4, The manual step trigger option is indicated on the step display with the prompt “Man Trig”™  dis-
played in place of the step duration time,

[STOP( . )] - When not used as a decimal key, it is an edit function key that is used to stop the execu-

tion of the program. This key functions in both the normal and program editing mode.

1. Press [STOP( .}

2. The display will display the step that the program stopped on in the program edit mode, or dis-
play the normal parameters in the normal mode,

[RUN(D)] - When not used as a numeric key, it is an edit function key that starts the execution of the
program. f pressed in the normal mode, the program begins execution from step one. 1f pressed
in the program edit mode, the program begins execution from the current step. The program execu-
tion is indicated by & faster alternating display with “RUN" displayed in place of “EDIT™. The
step that is displayed is the step that was just executed.

1. Press {RUN{0}].

2, If aprogram is present, “RUN" will be displayed on the left side of the display.

[SELECT] - When not used to select options, it is an edit function key that steps the program back a
step each time it is pressed. This key is ignored if the current step number is 1.

1. Press [SELECT].

2. The previous step will be displayed and become the current step.

[ENTER] - When not used to enter parameters, it is an edit function key that steps the program for-
ward a step each time if is pressed. This key is ignored if the current step has the program repeat
option. When pressed at End step, the step duration function is entered to obtain a duration time
from the user before moving fo the next step.

1. Press [ENTER]

2. The next step will be displayed and become the current step.
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Programming Examples

Example 1:
The data channel is a radio frequency telemetry link between a mother and 2 daughter ship. Special FEC
(forward error corrector) hardware and ARQ (automatic request) software was developed to relably transfer
the data between the two ships under severe ocean conditions. The following channel conditions need to be
simulated for the bench-test of the new hardware and software.

44

Data rate: 6.312 Mbits/s

Delay: 100 bytes due to the transmission equipment

Gaussian error rate: 1e™ errors/bit

Short fade: errors increase 10 .5 errors/bit for an average length of 200 ms once every second
Long fade: errors increase to .5 errors/bit for an average length of 10 seconds once every minute

These channel conditions can be simulated with a tweo step program on the SX/12. The following

describes the program entry:

First set the normal parameters. {These parameters are used ag defaults for the new prograrn steps).

1. Press [DATA RATE] and enter 6.312 and ExiO 1to set the data rate.

2. Press [DELAYY, enter 100, then press [SELECT] unti] “bytes™ is selected and press

set the delay.

3. Press [RANDOM ERROR RATE EAST], enter 0 and press [ENTER] to turn off the Bast
Gaussian errors

4. Press [RANDOM ERROR RATE WEST], enter 0, and press [ENTER] to turn off the West
(aussian errors.

5. Press [BURST LENGTH EAST], enter &, and press [ENTERL

6. Press [GAP LENGTH EAST], enter 0, and press [ENTER],

7. Press [BURST DENSITY EASTY), enter 0, and press [ENTER] to turn off the East burst
€TTOTS.

8. Press [BURST LENGTH WEST], enter 8, and press [ENTER]
9. Press [GAP LENGTH WEST], enter 0, and press [ENTER].
10. Press [BURST DENSITY WESTY, enter 0, and press [ENTER] to tumn off the West burst

Next enter the program edit mode.
1. Press [OPTIONS] unti] the program edit prompt appears, then [ENTER] to enter the
gram edit mode. '
2. Press [PCLR{8}, then [ENTER] to erase the program memory and begin at program step 1,

Enter the le™ Gaussian errors on program step 1.
1. Press [RANDOM ERROR RATE EASTY, enter 1, [ENTER], 4, and [ENTER] to enier the
Gaussian error,

2. Press [RANDOM ERROR RATE WEST], enter 1, [ENTER], 4, and [ENTER] 1o enter the
Gaussian error.

Also, enter the short fade error on program step 1.
1. Press {BURST LENGTH EAST), enter 200, then press [SELECT] until “ms - random”™ is
lected and press [ENTER] to set the East 200ms average burst length.
2. Press [BURST LENGTH WEST], enter 200, then press [SELECT] until “ms - random”™ is
lected and press [ENTER] to set the West 200ms average burst length.
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3. Press [CAP LENGTH EAST], enter .8 and {xl(} 1, then press [SELECTT until “fixed” is se-
lected and press [ENTER] to set the East .8 second gap length.
7. Press [GAP LENGTH WEST], enter .8 and [XZD 1, then press [SELECT] unti! “fixed™ is

selected and press [ENTER] to set the West .8 second gap length.

8. Press [BURST DENSITY EAST], enter 5, [ENTER], 1, ancE IENTER] to enter the East burst
density of .5 errors/bit.
9. Press [BURST DENSITY WEST], enter 5, [ENTER], 1, and [ENTER] to enter the West burst
density of .5 errors/bit,
18, Press [DUR(9)], enter 50 and press fENTER] to allow the Gaussian and short fade errors o Tun

for 30 seconds,

Step to program step 2.
1. Press [ENTERY to move to the next step.

Enter the long fade error in program step 2.
1. Press [RANDOM ERROR RATE EAST], enter 5, [ENTER], 1, and {ENTER] to enter the Ser-
ror rate for the long fade on the East channel.
2. Press [RANDOM ERROR RATE WEST), enter 5, [ENTER], 1, and [ENTER] to enter the 5 er-
tor rate for the long fade on the West channel,
3. Press [DUR(), enter 10, ther press [SELECT] to choose the “go to 17 option and press [EN-
TER]. This will cause the long fade errors to run for 1§ seconds before repeating over from step |

Leave the program edit mode.
1. Press {[OPTIONS] until the program edit prompt appears, then [ENTER] to leave the pro-
gram edit mode.

Running and stopping the program.
. Press [RUN(0)Y]. The program that was just entered will begin from step  and run indefinitely
untit [STOP( . )] is pressed.

Example 2:
A terrestrial T1 data channel with a backup satellite channel needs to be simulated to test the resynchronizing
ability of the T1 multiplexers when the channel is switched. The terrestrial and sateilite channe! conditions
are as foilows:

Terrestrial Channel:

Data Rate: 1.544 Mbits/s

Delay: 2ms

Gaussian error rate: le” errors/bit

Burst ervor characteristics: 10 bits average length, occurring at an average rate of 1 Hz.

Satellite Channel:

Data Rate: 1.344 Mbits/s

Delay: 240 ms

Gaussian ervor rate: 3¢ errors/bit

The following program can be used to repeatedly “switch’ between the terrestrial and sateilite data channels
every 10 minutes.

Step 1:
Data Rate = [.544 MHz
Delay = 2 ms

East/West Random Error Rate = le”’
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Fast/West Burst Length = 10bR {10 bits average, randomize)

East/West Gap Length = 1000R (1 second average gap length, randomize)
East/West Burst Density = 5¢t

Step Duration = 600 (wait 10 minutes}

Step 2:
Pata Rate = 1.544 MHz
Delay = 240 ms

Fast/West Random Error Rate = 5e™

East/West Burst Length = 0bR

East/West Gap Length = 0 {manual, burst errors turned off)
East/West Burst Density =0

Step Duration = 600R (walt 10 minutes and repeat program)

Example 3:

The testing department of a T1 multiplexer manufacturer needs to test their muitiplexors under various error
conditions as part of fheir test procedure. Using an SX/12 to simulate the T1 data channel, the following
program will ailow the user to simulate the various error conditions. By using the manual step trigger option
between the different error sequences in the program, the user can trigger the start of the next error condition
with the [ENTER] key.

Normal Parameters - T rate, satellite delay
Data Rate = 1,544 MHz
Dielay = 240 ms
East/West Random Error Rate =0
Fast/West Burst Length = 0bF
East/West Gap Length = Manual
East/West Burst Density =0

Error Condition | - Gausstan errars at le” errors/bit
Step 1
Data Rate = 1.544 MHz
Delay =240 ms
East/West Random Ervor Rate = le”/
East/West Burst Length = 0bF
East/West Gap Length = Manual
East/West Burst Density = 6
Step Duration = Manual Trigger

s . -4 .
Errer Condition 2 - Gaussian errors at 5™ errors/bit

Step 2
Data Rate = 1.544 MHz
Delay = 240 ms

East/West Random Error Rate = 5¢°

East/West Burst Length = 0bF
East/West Gap Length = Manual
East/West Burst Density =0
Step Duration = Manual Trigger

Error Condition 3 - Gaussian errors at 2673 errors/bit

Step 3
Data Rate = 1.544 MHz
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Delay = 240 ms

East/West Random Error Rate = 287
East/West Burst Length = 0b¥F
East/West Gap Length = Manual
East/West Burst Density =0

Step Pxuration = Manual Trigger

Error Condition 4 - 10ms average error bursts at 2¢7 errors/bit, 200ms average gaps with Gaussian errors at
26”7 errors/oit.

Step 4

Data Rate = 1.544 MHz

Delay = 240 ms

East/West Random Error Rate = 2e™

East/West Burst Length = 10msR

Fast/West Gap Length = 200R.

East/West Burst Density = 2e™

Step Duration = Manual Trigger

Error Condition 5 - Severe rainstorm simulagion
Step 5 (23'9 Gaussian errors.)
Data Rate = 1.544 MHz
Delay = 240 ms
Bast/West Random Error Rate = 2¢™
EBast/West Burst Length = 6msR.
East/West Gap Length = Manual
East/West Burst Density =0
Step Duration = 104

Step 6 (33'8 (aussian errors)

Data Rate = 1.544 MHz

Delay = 240 ms

East/West Random Error Rate = 37
East/West Burst Length = OmsR
East/West Gap Length = Manual
East/West Burst Density = 0

Step Duration = 100

Step 7 (46'7 Gaussian errors)

Data Rate = 1.544 MHz

Delay =240 ms

East/West Random Error Rate = 4e”/
East/West Burst Length = OmsR
East/West Gap Length = Manual
East/West Burst Density = §

Step Duration = 100

Step 8 (58’6 (Gaussian errors)

Data Rate = 1.544 MHz

Delay = 240 ms

Fast/West Random Error Rate = 5¢™°
East/West Burst Length = OmsR
East/West Gap Length = Manual
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East/West Burst Density = ¢
Step Duration = 100

Step 8 (66'5 Gaussian errors with severe random burst errors, 50ms average length, 5 seconds average
gap)

Data Rate = 1.544 MHz

Delay =240 ms

Fast/West Random Error Rate = 6¢™

East/West Burst Length = 50msR

East/West Gap Length = 5000R

East/West Burst Density = 5¢7

Step Duration = 200

Step 10 {7 & Gaussian errors)

Data Rate = §.544 MHz

Delay = 240 ms

East/West Random Error Rate = 7e™®
East/West Burst Length = 0msR.
East/West Gap Length = Manual
East/West Burst Density = (

Step Duration: = 100

Step 11 {86_7 Gaussian errors}

Data Rate = 1.544 MHz

Delay = 240 ms

East/West Random Error Rate = 8¢~
East/West Burst Length = 0msR
East/West Gap Length = Manual
East/West Burst Density = §

Step Duration = 100

Step 12 (9¢™* Gaussian errors)

Data Rate = [.544 MHz

Delay = 240 ms

East/West Random Error Rate = 9¢°
East/West Burst Length = OmsR
East/West Gap Length = Manual
East/West Burst Density = §

Step Dauration = 100

Step 13 (2&'9 (aussian errors)

Data Rate = 1.544 MHz

Delay = 240 ms

East/West Random Error Rate = 2¢™
East/West Burst Length = OmsR
East/West Gap Length = Manual
Fast/West Burst Density =0

Step Duration = Manual Trigger

Repeat error conditions

Step 14
Data Rate = 1,544 MHz
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Delay = 240 ms

Fast/West Random Error Rate = 0
East/West Burst Length = GmsR
East/West Gap Length = Manual
East/West Burst Density = 0

Step Duration = 1R

PROGRAMMING
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Appendix A
SX/12 Specifications

Type of Channel:
Full-duplex
Randcm Bit Error Rates: (err/bit)
6,110, 2x10°° 3x107, ... 9x10°7%, 1
Burst Error Density: {err/bif)
0,1x107, 2x10°,3x107, ... 9x107, 1
Burst Length: (selectable)

1,2,3,.. 16,777,215 bits fixed length
1.2, 3, ... 16,777,215 bits random length
1,2, 3, ..9599 ms fixed length

1,2, 3, ...9,999 ms rendom length

Gap Length: (selectabie)

, - 98,999 096 ms fixed iength

2
2, 3, ... 40,950,000 ms random length

12,3

1,2,3

Burst Modes:
Fixed gap length, fixed burst length
Random gap length, fixed burst length
Fixed gap length, random burst length
Random gap length, random burst length
Marual burst frigger, fixed burst length
Manual burst trigger, random burst length

Data Rates:'(bitslsec)

SX/12-0 100, 200, 300, ... 100,000
SX/12-1 100, 200, 300, ... 2,048,000
SK/12-2 100, 2060, 300, ... 8,448,000

Channel Delay: (selectable) Delay in each direction.
6, 1,2, ..9,999 ms
0, 1,2, ... 9,999 bytes
Maximum Channel Delay at Maximum Data Rate: {msec.)

SX/12-0 655
SX/12-1 1060
SX/12-2 992

Program:

99 parameter steps.

Programmable parameters include step duration, deiay, data rate, random errors and burst errors.
Special steps inchude: wait for manual trigger, repeat program.
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Power: (x10%)}
115 0r 230 VAC, 48 to 66 Hz

Operating Temperature:
G t0 35 degrees C (31 to 131 degrses F), 20 to 30 degrees C recommended
Humidity:
10% o 90%, noncondensing
Dimensions:
19°(48.3 o)W x 3.5"(8.89 em)H x 127(30.48 cm)D
Weight:
13 1b (5.85 kg)
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Appendix B
SX/12 Error Functions

The §X/12 Data Channel Simulator performs a number of random effects, These include random error rate,
burst densities, random burst tengths, and random gap lengths. The purpose of this section is to describs these
effects.

Note that the effects described will pertain to both east and west channels and that the functioning of these
effects on the two channels is independent of each other,

Error Indicators

Located along the right edge of the LCD display are a pair of red error indicators, one gach for the East and
West channels. These indicators fiash to show the random and burst errors generated by each channel,

Random Error Rate

Random Errer Rate (RER) is defined in units of errors per int These errors have the same distribution as errors
caused by Gaussian noise. The RER is settable from 1x10" 10 1x10°° ervors/bit. Setting the RER is generally
done to achieve one of two effects:

1} The desired effect is an error occurring on the average, every n bits in the error stream. The
sohution is te set the RER to 1/n {or as near as it can be).

Example:  We want on the average 20,000 ints between &IToTS.
Set RER to 1/n = 1/20,000 = 5¢7.

2) It is desired to have errors occur at random intervals with a mean of T seconds between er-
rors. ‘The solution is to set the RER to V/(fT) where { is the data rate in bits/sec and T is
the desired time between errors in sec/error.

Example:  The data rate is 1.544x10% bits/sec,
We want errors to occur at approximately 3
millisecond intervals.
Set RER to 1/(T) = 2.159x10™ = 267

Note that random error operation is dependent upon burst error functioning. Namely, if RER is non-zero and
burst ervor functions are operating at the same time, then a random error can occur only during the burst gap
times, not during the burst error segment itseif.
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Burst Errors

The burst error features of the SX/12 offer the user more control over errors than the random error features do.
Burst error functions allow the user 1o

A Achieve lower effective random error rates than by using the Random Error Rate parame-
ter alone.

B) Generate consecutive bit errors 1o test effectiveness of error-correction schemes.
) Generate errors at fixed time intervals o simulate periodic error sources,
D) Manualty trigger errors, singly or in bursts.

The parameters for setting up burst error effects inciude burst length (bits or miiliseconds), burst density
(erTors/bif), and gap tength (msec). These effects are progranumed separately for each channel and operate
independently on each channel.

Burst Length

Burst fength is measured in bits or in ms. A burst can be thought of as 2 “window™ during which the burst
error gensrator becomes active. The burst density parameter determings the error rate-of the bits between the
starting and ending bits of the this *window,” Burst length can be a constant length (fixed) or can be made to
vary (randem). In random burst mode, the distribution of burst lengths is geometric with the mean being the
entered buyst length.

Burst Density

The burst density parameter defines the random error rate during the burst error “window.”” Functionally,
burst error densities operate the same as Random Error Rates, except that they are active only during bursts.
As with the random error rate, this error distribution is Gaussian, with the mean being the number entered.

Note that a burst atways starts and ends with an error. The burst density parameter applies to the data stream
only between these bits. Consequently, for burst lengths of 1 and 2, the burst density parameter does not apply.
The effect of the starting and ending error bits is to add two additional errors o the errors determined by the
burst density, This has the greatest impact when short error bursts are used. For example:

If a burst length of 12 is specified and a burst density of 2¢7 is specified, then the expected
number of errors for the burst is:

2 (errs) + [10 (bits) x 2¢” (errs/bit)] = 4 (errs)
So the effective burst density will be more Iike 4/12 errs/bit or approximately 3.3¢7 errs/bit.

The impact on the burst density due to the two additional errors quickly becomes negligible as longer error
bursts are used.

Gap Lengih
The gap length parameter defineg the time betwesn bursts in milliseconds. Gap length can be constant (fixed)

ormade fo vary {random). The distribution of random gap lengths is geometric with the mean being the number
entered.
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Burst Error Examples:

Ex. A: The data rate is 1.544 MHz and a random error rate of 1x10™ in the east channel is
desired. The burst error generator can be used to achieve lower error rates than can be
achieved with the random error generator.

Solution: Set east random error rate to
Set east burst length to IF
Set east burst density to e
Set east gap length to 6480000R

in general:

With burst length set to 1F, the gap length can be thought of as having dimensions of
msec/error, To achieve effective random errov rate Er:

Gr= 100G/(Er x )

Where: Gr = gap length (msec)
Er = effective random error rate (errs/bit}
f= data rate {bit/sec)

Ex. B: An error-corrector is to pass flawless data even if four consecutive bits are errors
-and this needs to be tested.

Solution: Set burst length to 4F
Set burst density to 1
Set gap length appropriately

Ex. C: A data channel is known to have a normal error rate of approximatety 3x10° er-
rors/bit. It is also known that every 5 minutes the error rate increases 100x for 8 seconds.
The data rate is 1.544 MHz.

Solution: Set random error rate to 36'6
Set gap length to 260000F { (5x{60-8))x1000 msec }
Set burst density fo 3¢
Set burst length to 8000msF

Ex. D! An engineer wants {o inject triple bit error bursts into a data stream.

Solution:  Set west gap length to OF (MANUAL)
Set west burst density fo 1e?
Set west burst length to 3F (bits)
Set east gap length to OF (MANUAL)
Set east burst density to le
Set east burst length fo 3F (bits)
Press the [1] key when west channel burst destred
Press the {37 key when east channel burst desired
Press the [2] key for simuitaneous errors in both channels
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_ Appendix C
RS-232-C Interface

Description

The R$-232-C interface module is designed to convert between the TTL signals used within the SX/12 and
signals complying with EXA standard R8-232-C. East and West female R§-232 D™ type connectors are
provided for connecting to Data Terminal Equipments. A West male RS-232 “D” type connector is aiso
pravided forapplications requiring hookup to Pata Commumnications Equipment. Only a single West connector
is used at a time and is selected by the DCE/DTE switch located on the rear panei of the SX/12.

Specifications

Maximuzmn signalling rate - 20 kb/s

Data Polarity -  Function OFF; Signal Condition Mark; Binary *'1"; Interchange voliage <=3 Volts
Function ON; Signal Condition Space; Binary “0"", Interchange voltage > 3 Volts

Drivers - Signal swing ; =10 Volts into 7K. ohms

Receivers - Load Impedance; 3K to 7K chms
Maximuem input voltage, £25 Volts

Data timing - Data received by the 8X/12 is sampled on the ON w OFF transition of the timing
signal.
Data transmitted by the SX/12 is clocked on the OFF to ON transition of the timing
signal

Cubling - Less than 50 feet recommended

TO DTE TO DTE

Is} ‘ QDGDOCOOGDaomoﬂoaaoooacca o &) OUQOOOQOQDQQOQQOGQDGUGDOO o]
| PO —————
EAST WEST @

SX/12 RS8-232-G TO DGE
INTERF&CE MODULE o aaaaormnoooonio
GEOLHLEEODa |

!«%@-m P.C. BOX 10415 HONOLULU, MI 96818

Figore C.1 RS-232-¢ Interface
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Signalling Leads
DTE - DTE Configuration

East/West Connector:

CTS and RTS are connected together at each connector
DSR and DCD are held “on”

DTE - DCE Configuration, delay > 6

. East Connector:

West Connector:

CTS and RTS are connected together
DSR and DCD are held “on”

RTS and TR are held “on”

DTE - DCE Confignration, detay =6

East/West Connector: CTS (East) connected to CTS (West)
RTS (East) connected to RTS (West)
DSR (East) connected to DSR {(West)
DTR (East) connected to DTR (West}
Connector Pin Assignments
East “to DTE” Connector
Pin Circult Signat Lead Status
1 AA Protective Ground Strapped fo interface panel
2 BA Transmitied Data West Channel Data input
3 BB Received Data East Channel Data Output
4 CA Request to Send Input
5 CB Ciear to Send Cutput
8 cC [ata Set Ready Gutput
7 AB Signsal Ground intarnally connected to circuit ground
8 CF Received Ling Signal Beteclor QOutput (Internally forced on)
15 DB Transmit Signal Element Output
Tirning {DCE source}
17 DD Receive Signal Element Output
Tining (DCE source)
20 Co Data Terminat Ready Input
24 DA Transmit Signal Element input

Timing {(DTE source)
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West “to DTE” Connector

Pin Circult Signal Lead Status
1 AA Protective Ground Strapped to interface panel
2 BA Transmitted Data East Channal Data Input
3 BB Recaived Data West Channel Data Output
4 CA Request to Send Input (internaily strapped to CTS)
5 CB Clear to Send Qutput (internally strapped to RST)
& cC Data Set Ready Qutput (infernally forced on}
7 AB Signal Ground internally connected to circuit groung
8 CF Received Line Signal Detector Qutput (Internally forced on)
15 oB Transriit Signal Element Qutput

Timing {DCE source}
17 18] Receive Signat Element Cuitput

Timing {BCE source}
20 CD Data Terminat Ready Input
24 DA Transmit Signal Element Input

Timing (GTE source}

West “to DCE” Connector

Pin Circuit Signal Lead Status
1 AA Protective Ground Strapped to nterface panse!
2 BA Transmitted Data West Channet Bata Quiput
3 BB Received Data East Channel Data nput
4 CA Request to Send Output
5 CB Clear to Send Input
6 cC Data Set Ready input
7 AB Signal Grourd internally connecied to circuit ground
8 CF Received Line Signal Detedior input {not connected)
15 DB Transmit Signal Element input

Timing (DCE scurca)
17 Do Receive Signal Element Input

Timing (DCE source)
20 [oin] Data Terminal Ready Cutput
24 DA Transmit Signal Clemeant Output

Timing (OTE source}
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Appendix D

V.35 Interface

Description

The V.35 interface module is designed to convert between the TTL signals used within the $X/12 and signals
complying with the CCITT recommendation V.33, East and West 34.pin connectors (Winchester MRA-34-
P-JTC6-HE) are provided for connecting to Data Terminal Equipments. A West connector is also provided
for applications requiring hookup to Data Comnznications Equipment. Only a single West connector is used
at a time and is selected by the DCE/DTE switch located on the rear panel of the SX/12,

The V.35 interface uses high speed balanced V.35 type clock and data drivers and receivers. All signalling
drivers and receivers are single-ended RS-232-C type.

Specifications

Maximurn signalling rate - 10 Mb/s

Data Polarity - Function OFF; Signal Cendition Mark; Binary “17; Data/Clock: Line A is nominally
-.55 volts with respect to line B, Signalling leads: Interchange voltage < -3V
Function ON; Signal Condition Space; Binary *0”; Data/Clock: Line A is nominally
+.55 volts with respect to line B; Signailing leads: Interchange voltage > 3V

Drrivers- Data/Clock signal swing ; £1.10 volts peak-to-peak into 100 ohms

Receivers - Lozd Impedance for Data/Clock: 160 obms; Signalling leads: 3k - 7k ohms

Data timing - Data received by the SX/12 is sampled on the ON to OFF transition of the timing signal.
Data transmitted by the SX/12 is clocked on the OFF to ON transition of the timing signal.

Cabling - Less than 100 feet recommended

Jumper Options

Because data and clock signals do not travel exactly the same paths in the $X/12 and the outside world, the
phase relationship between the data and clock signals can change as they travel along thelr circuits. At high
speeds this phase change can be significant. Located on the interface module circuit board is a pair of jumper
option blocks that allow the user to reciock the data. Selecting ‘“‘ves”™ to this option reduces the output clock

0 DTE 10 DYE
o PODODLOO0 o 6 [OCO00CC00 o
@) [slefelelelelele) O @) COO000T0 O
COOaOOO00 COO000C00
01 00000000 1o O ooooooon | ©
@ EAST o Eestsaoao &l WEST @
_ O é}oooooooooco
Jelelolele]
8X/12 v-35 S5 0000000 | &

INTERFACE MODULE 76 DGE

DTEC e PO BOX 10415 HONOLILU, B 86818

Figure D.1 V.35 Interface

8X/12 DATA CHANNEL SIMULATOR D-1
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to output data skew from 60 ns to approximately 10 ns. For the “to DTE” connectors, this affects the receive
clock (SCR) to receive data (RD) skew. For the West “to DCE" connector, if the external transmit timing
switch is “off”", then the transmit ciock (SCT) to transmit data (TD) skew is affected. If the sxternal transmit
timing switch is ““on”, then the external transmit clock (SCTE) to transmit data (TD) skew is affected. Selecting
“yes’ to this option adds a one bit delay which may not be desirable at low data rates.

Facing the back of the interface modulie, the reclocking options are located below the 50 pin flat cable connector,

The Reclock Bast Data Out option is selected with the upper right jumper block. The Reclock West Data Out
option is selected with the lower right jumper block.

Signalling Leads
DTE - DTE Configuration

East/West Connector: CTS and RTS are connected together at each connector
DSR and DCI are held “on”

DTE - DCE Configuration, delay > {

East Connector: CTS and RTS are connected together
DSR and DCE are held “on”

West Connector: RTS is held “on”
DTE - DCE Configuration, delay =0
East/West Connector: CTS (East) connected to CTS (West)

RTS (East) connected to RTS (West)
DSR (Fast) connected to DSR (West}

Connecior Pin Assignments

East “to DTE" Connecfor

Pin Circuit Signal iead Status

A AR Protective Ground Strapped to interface panel
B AB Signal Ground internally connected to cireuit ground
C CA Reguest to Send input

D cB Clear {o Send Qutput

E () Data Set Ready Quiput

F CF Received Line Signal Datector Qutput (Internatly forced on)
PSS SIHABY  Send Data West channel data input
RT RD(AB) Received Datz East channe| data oufput
UW  SCTE(ABR) Serial Clock Transmit External input

VX SCRIAB) Serial Clock Receive Dutput

Y.a SCTAB) Serial Clock Transmit Qutput

D-2 SX/12 DATA CHANNEL SIMULATOR
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West “to DTE” Connector

Pin Circuit Signal Lead Status
A AA Protective Ground Strapped to interface panel
B AB Signat Ground Internally sonnected to circuit ground
c CA Request to Send input (nternally looped to OTS)
D cB Clear to Send Quiput {Internally ivoped to RTS)
E cC Data Set Ready Output {Internally forced on)
F CF Received Line Signal Detector Output (Internally forced on)
PS ShiABY  Send Data East channe! data input
RT RD{AB) Received Data West channe! data output
UW  BCTE(AB) Seriai Clock Transmit External Input
VX SCR{AB) Serial Ciock Receive Cutput
Y. & SCTAB)  Serial Clock Transmit Output
West “to DCE” Connector
Pin Circuit Signal Lead Status
A Al Protective Ground Strapped to interface panel
B AB Signa! Ground internally connecied fo circuit ground
C CA Reguest to Send Cutput
3] CB Clear to Send Input
E CC Data Set Ready Input
F CF Received Line Signal Detector Input (Net used)
PS SD{ABY  Send Date West channe! data outpit
RT RBAB) Received Data East channet data input
YW  SCTE(AB) Serial Clock Transmit External Cutput
VX SCR(A.B) Serial Clock Receive Input
Y,a SCT(AB)  Senal Clock Transmit Input
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Appendix E
RS-422-A (RS-449) Interface

Description

The RS-422-A interface module is designed o convert between the TTL signals used within the SX/12 and
signals complying with the EIA Standard RS-422-A. East and West female “D" type connectors are provided
for conpecting to Data Terminal Equipments. A male *D” type connector is also provided for applications
requiring hookup to Data Communications Equipment. Only & single West connector is used at a time and
is selected by the DCE/DTE switch located on the rear panel of the 8X/12.

Specifications

Maximum signalling rate - 10 Mb/s
Drata Polarity -  Function OFF: Signal Condition Mark; Binary ““1”; Line A is more negative than line B
Function ON; Signal Condidon Space; Binary “0"; Line A is more pesitive than line B.

Drivers- Signal swing; Balanced differential £5 volts peak-to-peak into 100 ohuns
Recejvers - Load Impedance; 220 chms
Data timing - Data received by the 5X/12 is sampled on the ON io OFF transition of the timing signal,
Data transmitted by the SX/12 is clocked on the OFF to ON transition of the timing signal.
Cabling - Less than 200 feet recomnended
TC DTE 70 DTE
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@ EAST WEST @
SX/12 R5-422-A TO DCE
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Figure E.1 RS8-422-A Interface
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Jumper Opticns

Because data and clock signals do not travel exactly the same paths in the SX/12 and the outside world, the
phase relationship between the data and clock signals can change as they travel along their circuits. At high
speeds this phase change can be significant. Located on the interface module ¢ircuit board is a pair of juniper
option blocks that aliow the user to reclock the data. Selecting “ves” to this optien reduces the outpit clock
te output data skew from 60 n1s to approximately 10 ns. For the “to DTE” connectors, this affects the receive
clock {RT)to raceive data(RD) skew. Forthe West “to DCE™ connector, if the exiernal transmit timing switch
is “off"", then the fransmit clock (ST) te transmit data {TD) skew is affected. If the external transmit timing
switch is “‘on”’, then the external fransmit clock (TT) to transmit date (TD) skew is affected. Selecting “yes”
1o this option adds a one bit delay which may not be desirable at low data rates.

Facing the back of the interface module, the reciocking options are located below and to the right of the 50 pin

flat cable connector. The Reclock East I2ata Qut option is selected with the right jumper block. The Reciock
West Data Out option is selected with the left jumper bleck.

Signaliing Leads
DTE - DTE Configuration

East/West Connector: CT8S and RTS are connecied together at each connector
DM and RR are held “on™

DYTE - DCE Configuration, delay > 0

East Connector: CTS and RTS are connected together
DM and RR are held “on”

West Connecior: RTS and TR are held “on"”
DTE - DCE Configuration, delay =0
East/West Connector: CTS (Bast) connected to CTS (West)
RTS (Bast) connected to RTS (West)

DM (East) connected to DM (West)
TR (East) connected 10 TR (West)
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Connector Pin Assignments'

East “c DTE” Connector

Pin Girguit Signal Lead Status

1 SHIELD  Protective Ground Strapped to interface panel

2 Si Signaling Rate indicator Output {internatly forced on)

422 SD{AB) Send Data West channel data input

522  STABY  Send Timing Cutput

6,24 RD{ABY Receive Data £ast channei data output

725 RS(AB) Reguestto Send input

8,26 RTAR Receive Timing Qutput

927 CS{AB) Clearto Send Qutput

11,28 DM{AB) Data Mode Output

12,30 TRABY  Terminai Ready Input

13,31 RRIAB)  Receiver Ready Ouiput

15 IC inrcoming Call OQuiput {Internatiy forced off)

17,38 TTABR) Terminal Timing input

18 m Test Mode Cutput (internrally forced off}

19 5G Signal Ground internally connected {o circuit ground
20 RC Receive Common internally connected fo gircuit ground
33 8C Signal Quality Qutput (internally forced on}

36 Standby indicator Output (internally forced off)

37 sC Send Commaon Internatly connected 1o circuit ground
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E-4

Connector Pin Assignment

West “to DTE” Connector

Pin Circuit Signal Lead Status

i SHIELD Protective Ground Strapped to interface panel

2 Sl Signaling Rate Indicator Cuiput {internally foresd on)

422  SDIABR)  SendBPata East channel data input

523 STABR) Send Timing Cutput

8,24 RDIAB) Receive Data West channel data output

7.25 RS5AB} Requestto Send input {internally loopad to CF}

878 RIAB Receive Timing Qutput

§27 CS{AB) Clearto Send Cutput (internaliy looped to RS)
11,20 DM{AB) Data Mode Output (Internally forced on}

12,30 TR(AB)  Teminal Ready input

1331 RR(AB} Receiver Ready Qutput (internally forced on)

15 IC incoming Caii Qutput {internally forced off}

17,35 TTAB) Terminal Timing input

18 Tm Test Mode Output {Internally forced off)

18 5G Signai Ground internally connecied fo circuit ground
20 RC Receive Cormmon Internaby connected to cirouit ground
33 5Q Signal Quality Cuiput (Intarnally forced onj

38 Standby Indicator Quiput finternatly forced off}

37 SC Send Common Intesnally connected to circult ground
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Connector Pin Assignments

Woest “to DCE” Connector

Pin Cireuit Signat Lead Status

1 SHIELD Protective Ground Strapped to interface panel

2 Sl Signaling Rate Indicator Open

422  5DIABY  Send Data West channe! data culput

523  STAB) Send Timing input

6,24 RDAR  Receive Data East channel data input

725 RS(AB)  Requestic Send Ouatput

826 RTAB  Receive Timing input

6,27 CSAB)  Clearto Send input

10 LL Local Loopback Qutput (internally forced off)

11,28 DAM(AB)  Data Mode input

12,30 TR(A,B)  Terminai Ready Cutput

13,31 RR(AB) Receiver Ready Open

18 ic incoming Calt Open

16 SFISR Seiect Frequency/ Cuiput {internally forced on)
Signalling Rate Indicator

17,35 TT{AB) Terminal Timing Output

18 Tm Test Mode Open

19 SG Signal Ground tnternally connected to cirouit ground

20 RC Recaive Cormmon Internally connected to circuit ground

28 1S Terminal in Service Cutput {Internally forced on)

32 88 Select Standby Qutput  {Internally forced offy

33 5Q Signal Quality Open

34 Ns New Signal Output {intemally forcad off)

36 Standby Indicator Open

37 sC Send Common internally connected to circuit ground
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Appendix F
DS1 {T1) Multi-clock and Standard Interfaces

introduction

Twao types of DSI (T1) merfaces are currently available for the SX/12, the T1 Multi-clock Interface and
the T1 Standard Interface. Both are described in this appendix. Read the appropriate description for your
SX/12 T1 interface,

T1 Multiclock interface

The T1 Multi-clock Interface Module is designed io convert between the TTL signals used within the $X/12
and signals complying with CCITT specification for 1.344 MHz T1 (IDS-1) signals. Fast and West dual
bamtam jacks and 15 pin D type connectors are provided for receive and transmit data. LED indicators
provide line status information. A BNC type connector provides a TTL level 1.544 MHz clock source, while
a second BNC connector allows an external TTL level clock source to be used as a network clock, A transmit
timing selector switch allows the 8X/12 1o be used in one of three different network timing configurations.

The T1 Mult-clock Interface Moduie has the following capabilities:

- East and West channels independently selectable for AMI and B8ZS coding.

- Transmitters modify transmit pulses internally for appropriate pulse shapes for lines up to
655 feer, Maximum range is greater than 1500 feet,

- Receiver sensitivity is -12dB.

- Receiver jitter tolerance is 300 Uls at 6 Hz t0 0.4 Uls at 100 kHz.

- Interface is wransparent to T framing.

~ Interfaces with network equipment such as DACS, Channel Banks and DSX-1 cross con-
nects.

- Interfaces with Castomer Premises Equiproent

- Three transmit timing modes for timing the T1 transmissions,

- Elastic buffer, size: 256 bits,

8X/12 D81 (T1) MULTI-CLOCK TRANSMIT TIMING SOURCE
INFERFACE MODULE S INTERNAL
EXTSHNAE
EAST 8 3 WEST

oLK cik N
ROV TX : ~ ROV TX
@ N (00T @s vx eobe | 85 1k cobe () ouT @j

MON  ERRCR MON ERROR

e T1 CLOCK
IS ooocoeo?o QUTFUT
i /

BN

EXTERN
aesooea lN?‘ﬁLf @)
Amﬁ F.O. BOX 10418 HONOLULU, HI 25818
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S

/o

Figure F.1 Multiclock T1 Interface
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DS1 (T1) MULTICLOCK AND STANDARD INTERFACES

Timing Configurations

Three transmit timing modes are selectable with the “TRANSMIT TIMING SOURCE” switch. These are
Recovered Timing, Internal Timing and External Timing. The “CLK SLIP” indicator lights If a timing
problem is detected, suggesting that an improper timing mode has been selected.

The Recoversd Timing mode uses the clock recovered from the received data to time the data ransmitted
out of the $X/12. In this mode, the master clock is located in the external T1 equipment transmitting to the
SX/12: Figure F.2 is a block diagram of this mode.

West ’ £ast
™ RV ™ RCV
eInCT T
T ‘} N T{ Muiti-clock QA @ T3
imerface & & ntertace ® | F intertace
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X Timing g ! ! 1 | Timing :
i Source t ! ! ! : 2 i Bource
1 | i ) S
. ]
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L b o v et - — .
Suppiying East-bound : = e " Supplying West-bound
Tirning ; SX/M2 : “Timing
% Mainframe ,
(RN Pt oo e e bt — - — — Racovered clock
BXC = Receive clock

RXD = Receive data
TXC = Transmit clock
TXD = Transmit data

Figure F.2 Recovered Timing Mode

The Internal and External Timing modss allow the SX/12 to become the source of the master clock. The
Internal Timing mode uses a highly accurate 1.544 MHz crystal oscillator located on the imterface moduie
as the master clock for East and West bound data. Figure F.3 is 2 block diagram of the Internal Timing
mode.
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Figure F.3 Internal Timing Mode
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DST (T MULTI-CLOCK AND STANDARD INTERFACES

The External Timing mode uses an external 1.544 MHz TTL (50 ohms) cleck signal provided by the user
as the master clock. This mode allows wander, jitter, and clock frequency errors to be injected by the external
clock generator. It also allows multiple SX/12s to run off a single master clock. Figure F.4 is a block
diagram of this mode.
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% e S¥nz2 - - - Recoversd clock
= Mainframe RXC = Raceive clock
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TXC = Transmit ciock
P TXD = Transmit data

Figure F.4 External Timing Mode

You can choose one of these three modes with the three-position switch labeled “TRANSMIT TIMING
SOURCE" on the interface module.

Operation

MMPORTANT: The T1 interface will.only operate when the SX/12 Externaf
1 it Timing Swi S et o

The data rate on the 5X/12 should be set to 1.544 MHz, Select the proper line coding and e pre-equalization

with the dip switches located on the underside of the T1 Multiclock Interface module. The dip switches are
described next.

Dip Switch 1

This dip switch sets the Bast and West line codes. Various line testing options are also avail-
able for the East and West channels.

Switch Position Description

ETAD - East Transmit Ali Ones
ELL - East Lecal Loophack

ERL - East Remote Loopback
ECG - £ast Code Select O

£C1 - East Cede Select 1
WTAD - West Transmit All Dnes
WiL - Wast Local Loopback
WRL - West Remote Loonback
WCO - West Code Setect £
W1 - West Code Select 1

Swm o ek wh -
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DS1 (T1) MULTI-CLOCK AND STANDARD INTERFACES

ETAQ, WTAQ - Setting to *“1”" causes continuous ones to be transmitted.

ELL, WLL - Setting to ““1” routes the transmit clock and data from the 8X/12 back into the SX/12 vie
the receive clock and data inputs of that port.

ERL, WRL - Setting to a “1" routes the recovered clock and receive data through the T1 driver of that
port and back onte the line.

RO, EC1, WC, WCT - Allow setting of code type for a particular channel as follows:

co C1 Code
[ 0 AMD
a 1 BRZS

Dip Switch 2

Line length selection offers pre-ecualization of the output putse for ABAM and PIC cables.
Line length can be up to 653 feet. For cach line length selected, the T1 interface transmit-
ter modifies the output puise o meet the requirements of ATT Compatibility Bulietin

119, When using cable other than ABAM or equivalent, it is recommended that optimal
line length settings be determined by experiment.

Switch Pasition Descriphion

EiD - East Length Select 0
EL1 - East Length Select 1
ELZ - East Length Select 2
WD - Wast Length Select 0
WL1 - West Length Select 1
WLZ - West Length Select 2

B P (3 B -

Switch Settings Line Lenyth
WLO WL1 WL2
ELO (o I E12

1 1 a 0-133 fest

0 8] 1 133 - 286 fast

1 o} 1 266 - 395 feet

0 9 1 396 - 533 feet

1 1 1 533 - 656 fest

G i 4] Part 68, Option A (CSLY

1 1 0 TICL2 (S8
Specifications

Transmitter:
Qutput pulse amplitude; 2.4V - 3.6V (3.0V nominal).
Pre-egualizes for line lengths up to 655 feet,
Complies with ATT CB 119,
Receiver:
Sensitivity; -124B (1.5 Vpp).
Allowable Consecutive Zeros before LOS: 160 - 190 (175 nominal)
Jitter tolerance: Better than 300 Uls at 6 Hz, 0.4 Uls 140 kHz to 100kHz.
Input impedance: 100 chms.
Transparent to framing,
Ciock Generator Output:
TTL level inte 50 ochms.
BNC female connector
1.544 MHz +25 ppm

F-4 5X/12 DATA CHANNEL SIMULATOR



D81 {T1) MULTI-CLOCK AND STANDARD INTERFACES

External Clock Input:
input voltage: TTL levels
Input impedance: 50 ohms.

Input frequency: 1.544 MHz (itter and frequency error can also be added)
TX, RX Connector:

Dual bantam connector
Network connector:
15 pin female D connector

Pin Sinal

1 Send to network tip

g Send to network ring

2 Chassis ground

3 Receive from network tip
1

4

—

Receive from network ring
Chassis ground

Interface Panel Indicators:

LOS - Loss Of Signal is fit when 175 consecutive zeros have been received. Indicator goes

off when the received signal retums to 12.5% ones density, based on 4 ones out of 32 bit
periods,

TX MON - Transmitter Monitor is lit if no signal is present on the transmitter tip and ring for
63 consecutive clock cycles.

CODE ERROR - Code Error is it if a violation of the line coding scheme is detected.

CLK SLIP - Clock Slip is lit when the Elastic Boffer overflows or underflows. This wilt oc-

cur when the clocked data on the RCV line is not at the same nominal frequency as the
internal or external source clock.
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DS1 {T1) MULTI-CLOCK AND STANDARD INTERFACES

T1 Standard Interface

The T1 Standard Imterface Module is designed to convert between the TTL. signals used within the 5X/12
and signals complying with CCITT specification for 1.544 MHz T1 (DS-1) signals. East and West dual
bantany jacks and 15 pin D type comnectors are provided for receive and transmit data, LED indicators
provide line status information. A BNC type connector provides a TTL level clock source. Timing for the
East and West-bound T3 data sweams are generated by the external T1 equipment,

The T1 Standard Ineerface Module has the foliowing capabilities:

East and West channels independently selectabie for AMI and BSZS coding.

Transmitters modify transmit pulses internally for appropriate pulse shapes for lines up to
655 feet. Maximum range is greater than 1500 feet.

Receiver sensitivity is -12dB.

Receiver jitter tolerance is 300 Uls at 6 Hz 10 0.4 Uls at 100 kHzx.

Interface is transparent to T1 framing.

Interfaces with network eguipment: such as DACS, Channel Banks and DSX-1 cross con-
nects.

Inserfzces with Customer Premises Equipment

Operation

IMPORTANT: The T1 interface will only operate when the SX/12 External
Transmit Timing Switch is in the on’” position.

The data rate on the §X/12 should be set 1o 1.544 MHz. Select the proper line coding and line pre-equalization
with the dip switches on the T1 interface module. The dip switches are described next.

F-8
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DST (T1) MULTI-CLOCK AND STANDARD INTERFACES

Dip Switch 1

This dip switch sets the East and West line codes. Various line testing options are also avail-
able for the East and West channels,

Switch Position Description

ETAQ - East Transmit All Ones
ELL - East Local Leanback
ERL - Fast Remote Loopbank
ECOC - East Code Seiect 0

EC1 - East Code Select 1
WTAO - West Transmit All Ones
WLL - West Local Loophack
WAL - West Remate Loopback
WCO - West Cods Select 0

10 WET - West Code Select 1

WAoo~ Mo Wk

ETAO, WTAO - Setting to “1" causes contitous ones (¢ be transmitied.
ELL, WLL - Setting to 17 routes the transmit clock and data from the 8X/12 back into the §X/12 vig
the receive clock and data inputs of that port.

ERL, WRL - Setting to a ““1” routes the recovered clock and receive data through the T1 driver of that
port and back ono the line.

ECO, EC1, WCG, WC1 - Allow setting of code type for a particular channel as follows:

it el Code
0 8] AMI
o] 1 B8ZS

Dip Switch 2

Line length selection offers pre-equalization of the output pulse for ABAM and PIC cables.
Line length can be up to 655 feet. For each line length selected, the T1 interface trans-
mitter modifies the output puise to meet the requirements of ATT Compatibility Bulletin
119, When using cabie other than ABAM or equivalent, it is recommended that opti-

mal line length settings be determined by experiment.

Switch Pesition Reascrintien

ELO - East Length Select O
EL1 - East Length Select 1
ELZ - East Length Select 2
WLU - West Length Select O
WL1 - West Length Select 1
Wl.Z - West Length Select 2

o0 By

Switch Settings
WLO WLT wL2

ELD EL £Ld Line Length

1 H 0 0 - 133 feet

o} 0 1 133 - 266 feet

1 G 1 266 - 399 feet

o] 1 1 388 - 533 feet

1 1 1 533 - 655 faet

¢ 1 o] Part 68, Optior A {CSU)
1 1 o] TiCL2 (CSU)
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DS1{T1) MULTI-CLOCK AND STANDARD INTERFACES

Specifications

Transmitter:
Output pulse amplitude: 2.4V - 3.6V {3.0V nominal}.
Pre-equalizes for line lengths up to 655 feet.
Complies with ATT CB 119,
Receiver:
Sensitivity: -12dB (1.5 Vpp).
Allowable Consecutive Zeros before LOS: 160 - 160 (175 nominal}
Jitter tolerance: Better than 300 Uls at 6 Hz, 0.4 Uls 10 kHz to 100kHz.
Input impedance: 100 ohms.
Transparent to framing,
Clock Generator Cutput:
TTL level into 50 ohms.
BNC female connector
TX, RX Connector:
Dual bantam connector
Network connector:
15 pin female D connector
Pin Signal
Send to network tip
Send to network ring
Chassis ground
Receive from network tip

Raoceive from network ring
Chassis ground

Jeoh G R @ e
=

Interface Panel Indicators:

LOS - Loss Of Signal is Iit when 175 consecurive zeros have been received. Indicator goes
off when the received signal returns to 12.5% ones density, based on 4 ones out of 32
bit periods.

TX MON - Transmitter Monitor is lit i no signal is present on the transmitter tip and ring
for 63 consecutive clock cycles.

CODE ERROR - Code Error is lit if a violation of the line coding scheme is detected.
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Appendix G
G.703 (2048kbps) Multi-clock and Standard Interfaces

Introduction

Two types of G.703 (2048 KBPS) interfaces are currently available for the SX/12, the G,703 Multi-clock
Interface and the G.703 Standard Iaterface. Both are described in this appendix. Read the appropriats
description for vour 5X/12 G.703 interface.

G.703 Muiti-clock interface

The G.703 Muiticlock Interface Module is designed to convert between the TTL signals used within the
SX/12 and signals complying with CCITT G.703 specification for 2.048 MHz signals. East and West dual
bantam jacks and 15 pin D type connectors are provided for recelve and transmit data.  Adapters for BNC
and Twinax conpectors are also available. LED indicators provide line status information. A BNC type
connector provides a TTL level 2.048 MHz clock source, while a second BNC connector aliows an external
TTL level clock source to be used as a network clock. A transmit dming selector switch allows the SX/12
to be used in one of three different network timing configurations..

The G,703 Multi-clock Interface Module has the following capabilities:

- East and West channels can independently select AMI, B8ZS, B6ZS, and HDB3 coding.

- Maxzimum range is greater than 1500 feet.

- Receiver sensitivity is -12dB.

- Receiver jitter tolerance is 300 Uls at 6 Hz to 0.4 Uls at 100 kHz.

- Imterface is ransparent to signal data framing,.

- East and West channels can independently seleet 75 or 120 ohun receiver imnpedance for
coaxial or twisted pair cables.

- Interface is transparent to G.703 framing.

- Interfaces with network equipment such as DACS, Channel Banks and DSX-1 cross con-

nects.
SX/12 G.708{2048 KEPS) MULTI-CLOCK TRANSMIY TIMING SOURCE
INTEREACE MOBULE @f:%z%%hé;i@
~ ... EXTERNAL
BAST 7% Ohik S CO O 75 oHms WEST

Q.9 © | @ ©o

3 mev - 120 OHMS 120 OHMS Roy Tx
O ud SHls i WD
(\ 2048KBPE GLOGK - o\ e888e880 10
EXTERNAL N
\@ OUTPUT SNFOT @
e T )
DTEGE] so gox 10415 HONOLULU. HI 86816

[ef=gaRaga s balay
O‘s GooOLGAo O

Figure G.1 (.703 (2.048 MHz) Muiti-lock Interface
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G.703 {2048 KBPS) MULTI-CLOCK AND STANDARD INTERFACES

- Interfaces with Customer Premises Equipment
- Three trapsmit timing modes for timing the G.703 ransmissions.
- BElastic buffer, size: 256 bits.

Timing Configurations

Three transmit timing modes are selectable with the *““TRANSMIT TIMING SOURCE” switch. These are
Recovered Timing, Internal Timing and External Timing, The “CLK SLIP” indicater lights if a timing
problem is detected, suggesting that an irnproper timing mode has been selected.

The Recovered Timing mode uses the clock recovered from the received data to time the data transmitted
out of the §X/12. In this mode, the master clock is located in the external G.703 equipment transmitiing to
the SX/12. Figure (3.2 is a block diagram of this mode.

West East
™= RCV > RUY
G703 % § ‘ : G703
Insertace. o 2 " ool tntert
nieripce 5 x G703 Multi-clock =] bl nterface
A o " * B e T
O% | 210 1 Interface - ch
. o o o] e ol N 5
e TIming § 1 f | I ¢! Timing | ke =4
"L Source 1 1 | a Saurce :
% | I { : ) ‘,&#
L i £ 1
. 702 Equipment | f H | G.703 Equipment
Fupplying East-baund ! L . ! Supplying West-bound
Tieninig ! SX/12 | Timig
: Maitrame !
|
b e e e o e e e ] by = — — e e o RELOVErED ClOCK
ARC = Hecelve clock
#XD = Receive dats
T = Transmit ciock
TXD = Transmit data

Figure G.2 Recovered Timing Mode
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G.703 (2048 KBPS} MULTI-CLOCK AND STANDARD INTERFACES

The Internal and Exiernat Timing modes allow the SX/12 to become the source of the master clock. The
Internal Timing mode uses a highly accurate 2.048 MHz crystal oscillator located on the interface module

as the master clock for East and West bound data. Figure G.3 is a block diagram of the Internal Timing
mode, i

West East
= ACY TX ROV
5703 RAC ‘ E F S ARl & L &XQ{ é G.703
Interfacs ‘ f' L crystal | r _“4 , | _ interface
I & o ; ""‘F‘ Elastic Oscilatar ! Elastic <:-"'J iu; Q
s P = B | Buffer et Buffer | f %é_ L EE
| ! 5 ! | l '
; i i ’

G, 703 EQLIDTIST [$: G,703 Muti-clock Y o T 704 Equipment
using o interface = s _,3% using
ipop timing & 2 & losp timing

]
% T X712 ‘ — — — Recovered clock
2 Mainframe BXC = Receive clogk
I RXD = Receive data
TXC = Transmit clock
e TXD = Transmit daa

Figure G.3 Internal Timing Mode

The External Timing mode uses an external 2.048 MHz TTL (50 ohms) clock signal provided by the user
as the master clock. This mode atlows wander, jitter, and clock frequency errors 1o be injected by the external

clock generator. It also allows muliiple SX/12s io run off a single master clock. Figure G.4 is a block
diagram of this mode.

West Fxtemal East
2.074
MHz Clock
TX RCV TX REV
G.763 ) al | G5.703
e x# [+ 4 ’
interface TB e & QW Intertace
T . . T
égﬁ %cj “e> Elastic Elastic < o o J
{ 5
g; eI S— ﬁg Buffer Buffer Bo__k
i ¥ < L‘i
i
—
B A4 T o G.703 Multi-cloek g e [ehrfvck Ty
using =5 interface « = 2 using
loop timing =i & = logp tirming
:;’S T 8x/12 w w .. Recovered ciock
% Malntrame RXC = Recaive clock
RXD = Receive data
d TXC= Transmit clotk
e

TR = Transmit data

Figure G.4 External Timing Mode

You can choose one of these three modes with the three-position switch labeled *“TRANSMIT TIMING
SOURCE” on the interface modute. '
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~ G.703 (2048 KBPS) MULTI-CLOCK AND STANDARD INTERFACES

Onperation

IMPORTANT: The G.703 interface will only operate when the SX/12 Exiernal
Transmif Timing Switch is in the “on” position.

The data rate on the SX/12 should be set to 2.048 MHz. Select the proper line coding with the dip switches
located on the underside of the G.703 Multi-clock Interface module. The dip switches are described next.

Dip Switch |

This dip switch sets the East and West line codes. Various line testing options are also avail-

able for the East and West channeis,

Switch Position Daescrintion

1 ETAC - East Transmit All Ones

ELlL - East Losal Loopback
ERL - East Remote Loopback
ECQ - East Code Selact ©
EC1 - East Code Select 1

WL - West Local Loopback

W o~ O n PR

WO - West Code Select 0
WC1 - West Code Select 1

—
1

ETAQ, WTAO - Setting to 1" causes continuous ones to be transmitted.
ELL, WLL - Setting to 17 routes the transmit clock and data from the SX/12 back into the

SX/12 via the receive clock and data inputs of that poxt.

ERL, WRL - Setting to a 1" routes the recovered clock and receive data through the T1

driver of that port and back onto the line.

ECO, BCO, WC0, WCI - Allow setting of code type for a particular channel as foliows:

o oy Cade
0 0 AN
0 1 B8ZS
1 v BEZS
1 1 HDB3

Optional Adapter Cables

ADP-BNC: 15 pin D connector to BNC adapter

pin 1 (TX Tip) to TX BNC center
pin 9 (TX Ring) to TX BNC shield
pin 3 (RX Tip) to RX BNC center
pin 11 (RX Ring) to RX BNC shield

ADP-TWX: 15 pin I connector to Twinax adapter

G-4

pin 1 (TX Tip) to TX Twinax lead !

pin 9 (TX Ring) to TX Twinax lead 2

pin 2 (chassis ground) to TX Twinax shield
pin 3 (RX Tip) to RX Twinax lead 1

pin 11 (RX Ring) to RX Twinax lead 2

pin 4 {chassis ground) o RX Twinax shieid

5X/12 DATA CHANNEL SIMULATOR
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G.703 (2048 KBPS) MULTI-CLOCK AND STANDARD INTERFACES

Specifications

Transmitter:
Output pulse amplitude: 2.37V {75 ohm coaxial cable setting)
3.0V (120 ohm twisted pair setting)
Complies with CCITT G.703 pulse shape for 2.048 MHz.
Receiver:
Sensitivity: -12dB (1.5 Vpp).
Allowable Consecutive Zeros before LOS: 160 - 190 {173 nominal}
Hitter tolerance: Better than 300 Uls at 6 Hz, 0.4 1ls 10 kHz to 100kHz
Input impedance: selectable, 75 ohm (coaxial cable) or 120 ohms (twisted pair).
Transparent to G.703 framing.
Clock Generator Quiput:
TTL level into 50 ohms.
BNC female connector
2.048 MHz £25 ppm
External Clock Input:
Input voltage: TTL levels
Input impedance: 50 ohms.
Input frequency: 2.048 MHz (jitter and frequency error can also be added)
TX, RX Counector:
Dual bantam connector

Netweork Connector:
15 pin femaie D connector

Pin Signal
1 Seand to network fip
] Send 0 network ring
2 Chassis ground
2 Receive from network tip
1% Receive from netwerk ring
4 Chassis ground

Interface Panel Indicators:

LOS - Loss Of Signal is lit when 175 consecutive zeros have been received. Indicator goes
off when the received signal returns to 12.5% ones density, based on 4 ones out of 32 bit
periods.

TX MON - Transmitter Monitor is lit if no signal is present on the fransmitter tip and ring for
63 consecutive clock cycles.

CODE ERROR - Code Error is lit if a violation of the line coding scheme is detected.
CLK SLIP - Clock Slip is Iit when the Elastic Buffer overflows or underflows. This will oc-
cur when the clocked data on the RCV line is not at the same nominal frequency as the
internal or external source clock.
Switches:
The two toggle switch set recefver impedance of the East or West channel to 75 or 120 ohins, East and

West channels are independently settabie.

The thres position switch selects the SX/12’s transmit timing source. Source can be Internal, External,
or Recovered.
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G.703 (2048 KBPS) MULTI-CLOCK AND STANDARD INTERFACES

G.703 Standard interface

The (5,703 Standard Interface Module is designed to convert between the TTL signals used within the 3X/12
and signals compiying with CCITT G.703 specification for 2.048 MHz signals. East and West dual bantam
jacks and 15 pin D type connectors are provided for receive and transmit data. Adapters for BNC and Twinax
comectors are also available. LED indicators provide Iine status information. A BNC type connector
provides a TTL level clock source. Timing for the East and West-bound G.703 Darta sircams are generated
by the external G.703 equipment.

The G.703 Interface Module has the following capabilites:

- East and West channels independently selectable for AMI, BBZS, B6ZS, and HDB3 cod-
ing.

- Maximum range is greater than 1500 feet.

- Receiver sensitivity is -12d4B,

- Recetver jitier tolerance is 300 Uls at 6 Hz to 0.4 Uls a1 100 kHz.

- Interface is ransparent to signal data framing.

- Toggle switches select 75 or 120 ohm receiver impedance for coaxial or twisted pair ca-
bles.

- lnterface is transparent te G.703 framing.

- Tnterfaces with network equipment sach as DACS, Channe! Banks and DSX-1 cross con-
nects,

- Interfaces with Customer Premises Equipment

Operation

IMPORTANT: The G.703 interface will only operate when the SX/12 External

Transmit Timing Switch is in the “on’ nosition,

The data rate on the SX/12 should be set to 2,048 MHz. Select the proper line coding with the dip switches
on the G.703 interface modute. The dip switches are described next.

SX/32 &.703 INTERFACE MODULE
EAST WEST

78 :Ms T8 13
eV (O O)TX ) % Rov(C O)TX
B 12t OHME 120 OHME
@ c o o© o © ©
LOS TX CobE LOS TX GODE
MOK ERRCA MON ERHOR
EQQDUUOC O GDDOGUGQ{O
2oQonoan oOCoL00n
Q GENERATGR

Z&% P.O. BOX 10436 HONOLULLUL, HI 86818

Figure G.5 G.703 (2.048 MHz) Standard Imerface
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G.703 (2048 KBPS) MULTI-CLOCK AND STANDARD INTERFACES

This dip switch sets the East and West line codes. Various Hine testing options are also available for the East
and West channels,

Switch Position Description

1 ETAQ - East Transmit All Ones
ELlL - East Local Locpback
ERL - East Remate Loopback
ECC - East Code Select 0
EC1 - East Code Select 1
WTAD - West Transmit All Ones
WL - West Logal Loopback
WRIL - West Remofe Loopback
WCO - West Sode Select 0
WC1 - West Code Select 1

SOENO O WM

. ETAQ, WTAQG - Setting to “‘1”" causes continuous ones to be transmitted.
ELL, WLL - Setting to ““1” routes the transmuit clock and data from the SX/12 back into the SX/12 via
the receive clock and data inputs of that port.
ERL, WRL - Setting to a “1" routes the recovered clock and receive data through the T1 driver of that
port and back onto the line.
ECO, EC8, WC0, WCI - Allow setting of code type for a particular channel as folows:

<o C1 Cods
0 0 AN
0 1 BBZS
1 g BEZS
1 1 HDB3

Optional Adapter Cables

ADP-BNC: 15 pnin D connector to BNC adapter

pin 1 (TX Tip) to TX BNC center
pin 9 (TX Ring) to TX BNC shield
nin 3 (RX Tip) to RX BNC center
oin 11 (RX Riag) to RX BNC shield

ADP-TWX: 15 pin D connector to Twinax adapter

pin 1 {TX Tip) to TX Twinax ead |

pitt 8 (FX Ring) to TX Twinax lead 2

pin 2 {chassis ground) to TX Twinax shield
pin 3 (RX Tip) to RX Twinax lead 1

pin 11 {(RX Ring) to R¥X Twinax jead 2

pin 4 (chassis ground) to RX Twinax shield
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G.703 {2048 KBPS) MULTI-CLOCK AND STANDARD INTERFACES

Specifications

Transmitter: .
Output pulse amplitude: 2.37V (75 ohm coaxial cabie setting)
3.0V (120 ohm twisted pair setfing)
Complies with CCITT G.703 pulse shape for 2.048 MHz.
Receiver:
Sensitivity: -12dB (1.5 Vpp).
Aliowable Consecutive Zeros before 1.OS: 160 - 190 (175 nominal}
Titter tolerance: Better than 300 Uls at 6 Hz, 0.4 Uls 10 kHz to 100kHz.
fnput impedance: selectable, 75 ohm (coaxial cable} or 120 onms (twisted pair).
Transparent to G.703 framing.
Clock Generator Output:
TTL leve! into 30 ohms.
BNC female connector
TX, RX Connector:
Dzl bantam connector
Network Conneetor:
15 pin female D connector
Ein Signal
Send to network tip
Send to network ring
Chassis ground
Receive from network tip

Receive from network ring
Chassis ground

B G BRI WD
-

Interface Panel Indicators:
LOS - Loss OF Signal is lit when 173 consecutive zeros have been received. Indicator goes
off when the receivad signal refurns to 12.5% ones density, based on 4 ones out of 32 bit

periods.

TX MON - Transmitter Monitor is lit if no signal is present on the transmitter tip and ring for
63 consecutive clock cycles,

CODE ERROR - Code Error is lit if & vioiation of the line coding scheme is detected.
Switches:

The two toggte switch set receiver impedance of the East or West channei to 75 or 120 ohms. East and
West channels are independently settable,

G-8 SX/12 DATA CHANNEL SIMULATOR



Appendix H
IEEE-488 Remote Interface

Description

The IEEE-488 Remote Interface allows the SX/12 to be controlled remotely by an IEEE-488 controlier. All
operations that can be obtained by pressing the keys on the front panel can also be obtained by using the SX/12
IEEE-488 device dependent commands. This appendix provides detailed information about each of the device
dependent commands and how they are used to operate the SX/12. Refer to Chapter { {or information on the
various §X/12 functions and Chapter 4 for information concerning programming,

The §X/12 notifies the user of the IEEE-488 mterface module’s presence when the unit is powered up. The
message “IEEE-488 Remote Interface Installed” should be display after the normat SX/12 sign-on message.
If a problem with the mterface is detected during power-up, an error message “INTERFACE MALFUNC-
TION™ is also displayed. Pressing the [CLR] key will abort the remote interface and allow normal keyvboard
operation of the 8X/12.

SX/M2 IEEE-488 interface Capabilities

The following IEEE-488 interface functions are implemented on the SX/12.

SERIAL POLLING - A service request is generated when certain error conditions oceur. Performing a serial
poll to the 8X/12 will cause a status byte to be output with the following bits:

Bit 0(01H) = Command syntax error

Bit 1{02H) = Command timeout error

Bit 2{04H} = Download CRC error

Bit 6{40H) = Staws valid

Bits 0-2 are only valid when bit 6 s set and should otherwise be ignored.
INTERFACE CLEAR - Aborts any pending input or output transmission and SX/12 function.
REMOTE/LOCAL/LOCAL LOCKOUT - Complete capability, Normal keyboard operation is possible
whenever the SX/12 isn’t processing & remote command. If local operation is not desirable, sending the TEEE
Local Lockout command will disable the front panel keys until the TEEE Local command is sent.

DEVICE CLEAR - Resets the SX/12 to its “power-up” state,

GROUP EXECUTE TRIGGER - Used to continue a running SX/12 program that is waiting for a manual
frigger.
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IEEE-488 REMOTE INTERFACE

SX/12 IEEE-488 Address

The default IEEE-488 address is 00. This address is retained in the battery backed memory when power is
removed, To change the address do the following:

1. Press the IREMOTE] key.
2. Enier the new address.

3. Press the [ENTER] key to end the entry. Press the [CLR] key if an error was made to reen-
ter the correction. The range of allowable addresses is 0 - 30,

SXM12 IEEE-488 Mrnemonics

The TEEE-488 remote SX/12 commands have been implemented to closely resemble front panel key entry.
Table H.1 lsts the mnemonics for the SX/12 front panef keys. SX/12 functions accessed through the
[OPTIONS! key on the front panel are accessed directly with the mnemonics listed in Table H.2 . The units
on certain functions, selected by the ISELECT] key on the front panel, are accessed directly with the mnemonics
Hsted in Table H.3 . Table H.4 lists additional remote commands that perform functions that are not pessibie
from the SX/12 front panel.

With the exception of the binary upload and download commands, the remote function commands consist of
ASCII representations of the alpha and numeric characters. Both upper case and lower case letters can be used
interchangeably. All of the functions begin with a two character mnemonic and end with the CR LF (carriage
return, line foed) rerminator, Data keys are sent with the “0123456789” (numeric), . (decimai peint), “K”
{x103), and “M” (xlO(’) characters. Select options, used on certain functions are selected with the “F”’ (fixed),
“R” {random), “B” (bits or bytes), “S” (milliseconds), and *“T" (manual irigger) characters, The [ENTER]
key, used extensively with front panel entries, is not required in the remote commands and is ignored if used.
Table H.5 lists the kevbeard mnemonics along with their proper syntax.

Multiple functions can be put on the same line when separated by delimiters, but the last function must end
with the CR LF terminator. Three different delimiters are allowed: ** ™ (space), ,” (commay, and *;”
{semi-colon).

te., “DLIK;DR1.544M;EE16,EW26;:DW12;DE1Z;LE100BF; L.W100BF,GE150F,GW | 50F(crlf)”.

The binary upload and download commands allow binary data, such as the SX/12 parameter configuration, to
be uploaded to and downioaded from the IEEE-488 controller. The upload file sent by the SX/12 in response
to the uptoad command consist of: the download mnemonic, a two byte data count, the binary data, twoe CRC
(cyclic redundancy check) bytes, and the EQI terminator. The embedded download mnemonic in the file
aHows downloading to the $X/12 to occur whenever the fle is sent to it.
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IEEE-488 REMOTE INTERFACE

Table H1 SX/12 Keybhoard Mnemonics

Key Mremonic Hey Mnemonic
(1] 1 [x10%] K
[2] 2 [ENTER] E
(3 3 [WEST RANDOM ERROR] EwW
(4] 4 [EAST RANDOM ERROR] EE
151 5 [WEST BURST LENGTH] LW
6] 8 [EAST BURST LENGTH] LE
7 7 IWEST GAP LENGTH] GW
i8] 8 [EAST GAP LENGTH GE
19 g [WEST BURST DENSITY] DW
101 0 JEAST BURST DENSITY] DE
L] [DATA RATE] DR
[CLR] c [DELAY} DL
ix1 05} M [OPTIONS] QP
1BW] BW [BW/E] BB
[BE} BE [GOTO] PG
[INS] Pt [COPY] PC
[DEL} PD [PCLR] PE
[DUR] PT [STOP] Pg
[REIN] PR [PREV] PB
[NEXT] PF [ERR] ER
[E<-=W] CpP
Table H.2 8XM2 OPTIONS Mnemonics
Option Mnemonic Option Mnemotic
JASYNC MODE] AS ISYNC MODE] SY
[BYPASS] B8P {BYPASS EXIT] BX
[KEYBOARD LOCKOUT] KL [KEYBOARD UNLOCK] KX
[INWARD LOOPBACK] iL [OUTWARD LOGPBACK] oL
[LOOPBACK EXIT} X ISELF TEST] ST
[PROGRAM EDIT MODE] PM [EXIT PROGRAM EDIT MODE] PX
Table H.3 8X/12 Select Mnemonics

Select Mnemonic Select Mnemonic
Fixed F Random or Repeat R

" Bits B Bytes B
Milliseconds or Seconds g Manual Trigger T
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|IEEE-488 REMOTE INTERFACE

Tabie H.4 Non-Keyboard Mnemonics

Mnemonic Description

(D)

(DP)

ET

RD

RF

ug

Up

H-4

Download Configuration - Used to downioad a saved SX/12 parameter configuration.
This function provides a quick method of programming the SX/12 parameters from a
previously uptoaded configuration file. Commanly used parameter setups can be saved
using the IEEE-488 bus and restored when needed by downloading the uploaded file
back to the SX/12. The ‘DC’ mnemonic is inciuded in every uploaded configuration file
and is sent to the SX/12 by sending an uplocaded configuration file to the SX/12.

Download Program - Used to download a saved SX/12 program. This function provides

a quick method of restoring an SX/12 program from a previously uploaded program fiie.
Commonly used programs can be saved using the IEEE-488 bus and restored when
needed by downioading the uploaded program file back to the SX/42. The 'DP’ mnemonic
is included in every uploaded program file and is sent to the SX/12 by sending an
tploaded program fie to the SXAZ.

Execute Trigger - Used to continue the execution of a SX/12 program that is
waiting on a manuai trigger step. This command is an alternative to the
IEEE-488 GROUP EXECUTE TRIGGER command.

Send Ideniification - Used to remotely determine the SX/12 version and software
revision.

Read Current $X/12 Display - Used to upload the current SX/12 display.

Read Frequency - Used to read the measured data clock frequency of the East
channai.

Upload Configuration ~ Used to upload the current SX/12 parameter configuration.
This function provides a quick method of programming the SX/12 paramelers.
Commonly used parameter setups can be saved using the IEEE-488 bus and
restorad when needed by downloading the file to the 8XA12.

Upload Program - Used to upioad the SX/12 program. This function allows 5X/12

programs o be upioaded and saved on an |IEEE-488 storage device. The
programs can be quickly reloaded by downioading it to the SX/12.
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Table H.5 SX/12 IEEE-488 Command Syntax

Mnemonic Function Description and Syntax

AS Async Mode  Enters the SX/12 into its asynchranous mode for operation
with asynchronous data.

SYNTAX
AS

BB Burst Both Triggers manual burst errors on the East and West chanrnals.

SYNTAX:
8B

BE Burst East Triggers manual burst errors on the Fast channeis.

SYNTAX:
BE

BP Bypass Enters the SX/12 into lts bypass mode.

SYNTAX
BP

BW Burst West Triggers manual burst errors on the West channels.

SYNTAX
BW

BX Bypass Exit Enters the SX/12 into its normal mode.

SYNTAX;
BX

CPE Copy tc East  Copies the four error parameters from the West direction to the East
direction of the channel,

SYNTAX:
Cht

CPW Copy to West  Copies the four error parameters from the East direction to the West
direction of the channet,

SYNTAX;
CPW

SX/12 DATA CHANNEL SIMULATOR k-5
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(DC)

DE

BL

DR

DW

EE

H-6

Download
Configuration

Density East

Delay

Bownload
Program

Data Rate

Density West

Error East

Restores the SX/12 parameter configuration from an uploaded
configuration file

SYNTAX:
{bC..)

Sending a previously uploaded binary configuration file consisting
of ‘DC’, data count, binary data, CRC, and EO! terminator resiores
the SX/12's parameter configuration. The ‘DC’ mnemonic is already
included in the configuration file from the upload process.

Enters the burst density East parameter.

SYNTAX:
DE26 (density East = 2e® errors/bit)

Enters the delay parameter.

SYNTAX:
DL1000OB (delay = 1000 bytes)
DL1.2KS (delay = 1200 ms.}

Restores the $X/12 program memeory from an uploaded program file.

SYNTAX:
(DP..)

Sending a previously uploaded binary program file consisting

of 'DP', data count, binary data, CRC, and £O! terminator restores
the SX/12's program memocry. The 'DP’ mnemonic is already
included in the program file from the upload process.

Enters the dafa rate parameter.

SYNTAX:

DR10C (data rate = 100 Hz)

DR1K (data rate = 1000 Hz)
DR1.544M (data rate = 1,544,000 Hz}

Enters the burst density Wast parameter.

SYNTAX:
DWHE {density West = 1e° errors/bif)

Entars the random error £ast parameter,

SYNTAX:
EE1S (error East = 1e errors/bit)
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ER

ET

GE

GW

Error On/Off

Execute

Trigger

Error Wast

(Gap East

Gap West

Send

Identification

inward
Loopback.

[EEE-488 REMOTE INTERFACE

Alternately disables/enables the error generator for both East and
West directions.

SYNTAX:
ER

Continues a running SX/12 program that is waiting on the manual
step trigger.

SYNTAX:
ET

Enters the random error West parameter.

SYNTAX:
EW38 (error West = 3e8 errors/ bit}

Enters the burst gap length East parameter.

SYNTAX:

GET {manual trigger of the East error bursis}
GE12345678F (gap length = 12,345,678 ms. , fixed iength)
GE1MR (gap length = 1,600,000 ms. , random length)
GE2KF {(gap length = 2,000 ms, , fixed length)

Enters the burst gap length West parameter

SYNTAX:

GWT (manual trigger of the West error bursts)

GWIF (gap length = 1 ms. | fixed length)

GW3.AMR (gap length = 3,400,000 ms. , random length}
GW.5KR (gap length = 500 ms, , random length)

Causes the SX/12 to send identification.

SYNTAX:
1D

Returned vaiue s an ASCII siring confaining the 8X/12 model and
software revision.  La. , “SX/12-2 Data Channe! Simulator Rev
2.00"

Enters the SX/12 into its inward loopback mode

SYNTAX:
Ik,
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LE

Lw

LX

OL

PB

PC

H-8

Keyboard
Lock

Keyboard
Lock Exit

Lenagth East

Length West

Loopback
Exit

Outward
Locpback.

Program Back
Step

Program Step
Copy

Enters the SX/12 into its keyboard lockout mode.

SYNTAX:
KL

Enters the SX/12 into its normal mode.

SYNTAX:
KX

Enters the burst length East parameter.

SYNTAX:

LE12345678BF {iength East = 12,345,678 bits, fixed iength)
LE1.4MBR (length East = 1,400,000 bits, random length)
LE2.1KSF (length East = 2,100 ms. , fixed length)

LE10SR {length £ast = 10 ms. , random length}

Enters the burst iength West parameter.

SYNTAX:

LW1BF flength West = 1 bit, fixed length)

LYW3KBR (length West = 3,000 bits, random length}
L WOQOESF (iength West = 8,889 ms. | fixed iength)
L W.ZKSR (length West = 200 ms. , random length)

Enters the SX/12 into its normal mede,

SYNTAX:

EX

Enters the SX/12 into its outward loopback mode
SYNTAX

oL

Steps the SX/12 program backwards. (Used in the program
edit mode)

SYNTAX:
PB

Copies the parameters of the previous program step into the
current program step. (Used in program edit mode)

SYNTAX:
PC
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PD

PE

PF

PG

Pl

PM

PR

PSS

Program Step
Delete

Program
Erase

Program
Forward Step

Program
GoTe

Program
Step insert

Program
Mods

Program
Run

Program
Stop

ieEE-488 REMOTE INTERFACE

Deletes the curreni program step. (Used in the program edit
mode)

SYNTAX:
PD

Erases the SX/12 program memory.

SYNTAX:

PE

Steps the SX/12 program forward. {Used in the program edit mode;}
SYNTAX:

PF

Moves the SX/12 program to the specified step. (Used in the program
edit mode}

SYNTAX:
PG12

Inserts a new step into the 8X/12 program at the current step number.
{Used in the program edit mode)

SYNTAX
Pl

Enters the 3X/12 into its program edit mode.

SYNTAX:
PM

Starts the execution of the SX/12 program,
SYNTAX:
PR

Stops the SX/12 program execution.

SYNTAX:
PS
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PT Program Step  Enters the SX/12 step duration parameter.
Time Duration

SYNTAX:

PT1S (1 second step duration time)

PT3.6KS (3,800 seconds step duration time)

PT2MR (2,000,000 second step duraticn time, repeat program)
PTT (Manua! step trigger)

PX Program Enters the $X/12 into its normal mode.
Exit
SYNTAX:
PX
RD Read Causes the SX/12 to send ifs current display.
Display
SYNTAX:
RD

Returned vaiue is an ASCH string containing the information
displtayed on the LCD display and LED indicators. The string
contains several CR LF characters and is terminated with the CR
LF EOI IEEE-488 terminator.

ie.,
In the normal mode, the return siring might be:

“1.5440MHz 1E-8  100bF MANUAL  SE-1
1000ms  1E-8 100bF MANUAL  BE-1
Ext Timing OFF  DTE Mode  Freq MATCH”

In the program edit mode, the returned string might be:

“EDIT 10 Step Duration = 200
1.5440MHz 1E-8  100bF  MANUAL  5E-1
1000ms  1E-8 100bF  MANUAL 5B
Ext Timing OFF  DTE Mode  Freg MATCH "

In the program run mede, the returned string might be:
“‘RUN 12 Manuat Trigger
1 6440MHz 1E-8  100bF  MANUAL 581

1000ms  1E-8 100bF MANUAL  BE-1
Ext Timing OFF  DTE Mode  Freg MATCH”

H-10 SX/12 DATA CHANNEL SIMULATOR



RF Read
Freguency

ST Self Test

3Y Synchronous
Mode

uc Uplead
Configuration

UP Upload
Program

IEEE-488 REMOTE INTERFACE

Causes the SX/12 to send the measured data clock frequency of the
tast channel. Returned values wilt be inaccurate for 2 few seconds
after a rate change ocours.

SYNTAX:
RF

Returned value is ASCII string containing the measured data rate.
ie., "1.5440MHz"

Causes the SX/12 to enter its seif test. Remote operation will not be
possible uniil the tests are completed.

SYNTAX:
8T

Enters the S3X/12 into its synchronous mode for operation with
synchronous data.

SYNTAX:
8Y

Causes the SX/12 to send its current parameter configuration.
SYNTAX

uc

Returned value is a binary file consisting of “DC”, data count,
binary data, CRC, and EQ! terminator. To download, just send
this file to the SK/M12.

Causes the 8X/12 to send the contents of its program memory.
SYNTAX:

Up

Returned value is a binary file consisting of “"DP", data count,

binary data, CRC, and EQt terminator. To download, just send
this file to the SX/12.

Extended T1 Simulation Option Mnemonics

Refer to Appendix K: Extended T1 Simulation Option, for the Extended T1 Simulation Option Mnemonics

for the IEEE-488 Remote Interface.
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IEEE-488 Mnemonic Quick Reference

Standard Settings

Mnemonic & syniax Funciion

DL number [WMIS/B]  Delay

DR number [k/M] Data rate

EE number (two digits}) Random error rate East
EW numiber (two digits) Random error rate West
sy Synchronous mode

AS Asyncronous mode

Burst Error Functions

Mnemonic & syniax

Function

DE number (two digits}
DW number (two digits)
LE number [k/M]b/S]
LW number [WMIB/S]
GE number [}

GW number [WM}

GET

GWT

BE

BW

BE

Burst density East

Burst density West

Burst length East

Burst length West

Gap length East

Gap length West

Gap length manual East
Gap length manual West
Trigger burst error East
Trigger burst error West

Trigaer burst on both
East and Wast

Programming Functions

Mnemonic & syntax

Funcfion

PM

PX

PR

PS

Pl

PT number [R}
PTTR]

ET

PF
PB
PG number (1-99;
PC

PD
PE

Utilities

Mnamonic & syntax

Program mode

Exit program rmode
Run program

Stop program

insert program step
Step time = x seconds

Step time = manual
trigger

Trigger program to
continue

Step program forward
Step program backward
Go to program step

Copy previous step into
current step

Delete current step

Erase entire program

Function

D

Get SX12's identification

RD Read LCD display
Data Routing Modes RF Read clock frequency
Mremenic & syntax Function ER Error On/Off
BP Bypass mode CPE Copy errors fo East
BX Exit bypass mode CPwW Copy errors to West
iL inward loopback mode up Upload current pragram
oL Qutward boep back mode (DP){send file to 5X/12) Download program
X Exit tnopback modes uc Upload configuration
(DCYsend file to SX/12) Download configuration
KL keyboard lockout
KX Release kevboard lockout
5T Seif test
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G.703 (8448 kbps) INTERFACE

Appendix

G.703 (8448 kbps) Interface

Descripfion

The G.703 Interface Module is designed to convert between the TTL. signais used within the SX/12 and signals
complying with CCITT G.703 specification for 8.448 Mbps signals. East and West dual BNC connectors are
providzd for receive and transmit data The owter conductor of the fransmit BNC connectors are connected {0
earth ground. Jumpers JU1 and 112 on the circuit board have been provided to aliow earth ground connections
1o the outer conductor of the receive BNC connectors. The LED indicator indicates the power-on condition.

The (.703 Interface Module has the following capabilities:
- Uses HDE3 line coding.

Receiver sensitivity is -10dB.

Intetface is transparent to signal data franang,

Interfaces with network equipment such as DACS and Channe} Banks.

Interfaces with Customer Premises Equipment

Operation

IMPORTANT: The G.703 interface will only operate when the SX/12 External
Transmit Timing Switch is in the “on” position.

Proper operation of the SX/12 requires that its data rate be set to 8.448 MHz. The external transmit timing

switch must be in the “on” position since the clock is recovered from the received data.

@

SX/12 G.703 (8448 KBPS) INTERFAGE MODULE
WEST

EAST
POWER ROV TX ROV
O [E3] fout) {In} {ouT}

DDTEEE] ro. sox 10415

HONGLULL, H

@

Figure 1.1 G.703 (8.448 MHz) Interface
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Specifications

Transmitter:
QOugput pulse amplitude: 2.37V (75 chm joad)
Complies with CCITT G.703 pulse shape for 8.448 Mbps
Receiver:
Sensitivity: -10dB
Input impedance: 75 obm
Transparent to G.703 framing
TX, RX Connector:
BNC comector with outside conductor of the ransmit BNCs tied to earth ground. Optional grounding
jumper straps for the receive BNCs have been provided o ground the outside conductor to earth ground.
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Appendix J
R&-232-C Remote Inferface

Description

The R8-232-C Remote Interface allows the SX/12 to be controlled remotely by an RS-232 terminal or any
computer that has a RS-232 port and cormmunications software. For IBM compatible PCs, a screen oriented
SX/12 program called ‘SX/PC’ is provided with the interface.

All operations that can be obtained by pressing keys oo the front panel can also be obtained by using the 8X/12
remote commands. This appendix provides detailed information about each of the commeands and how they
are used fo aperate the SX/12. Refer to Chapter 1 for information on the various SX/12 functions and Chapter
4 for information concerning programming.

The §X/12 notifies the user of the R8-232 Remote Interface moduie’s presence when the unit is powered up.
The message ‘RS-232 Remote Interface Installed’ should be displayed after the normal X712 sign-on message.
{faproblem with the interface is detected during power-up, an error message ‘INTERFACE MALFUNCTION®

is also displayed. Pressing the [CLR}key will abort the remote interface and allow normal keyboard operation
ofthe SX/12.

R8-232 Port Configuration

The baud rate, mursher of stop bits and parity must be set to match those of the controlling device. The number
of data bits is always 8 bits and roust be set as such on the controlling device. The SX/12 R8-232 port seftings
are retained in the battery-backed memory when power is removed.
To modify the RS-232 port settings, do the following:

1. Press the [REMOTE] key.

2, Press the [SELECT] key to select the baud rate.

3. Press the [ENTER] key to enter the baud rate selection. The blinking cursor will move to
the stop bit selection.

4. Press the [SELECT] key to select the number of stop bits.

5. Press the [ENTER] key to enier the parity selection. The blinking cursor will move to the
parity selection.

&. Press the [SELECT] key to select the type of parity.

7. Press the [ENTER] key to enter the parity selection and retum to the normal display.
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SX/12 R5-232 Remote Command Mnemonics

The RS-232 remaote commaneds have been implemented to closely resemble front panel key entry. Table 1]
lists the mnemonics for the SX/12 front panel keys. SX/12 functions accessed through the [OPTIONS] key
on the front pane} are accessed directly with the mnemonics listed in Table 1.2 . The units en certain functions,
selected by the [SELECT] key on the front panel, are accessed directly with the mnemonies listed in Table 1.3
. Table 1.4 lists additional remote commands that perform functions that are not possible from the SX/12 front
panel,

With the exception of the binary upload and downioad commands, the remote commands consist of ASCII
representations of the alpha and numeric characters. Both upper case and lower case letters can be used
interchangeably. All of the commands begin with a one or two character mnemontic and end with the CR LF
{carriage return, line feed) terminator. Datakeys are sent with the ‘01234567897 (numeric), °.’ (decimal point),
K (x103), and ‘M’ (x106) characters, Select options, used on certain functions are selected with the 'F’
{fixed}, ‘R’ (random), ‘1" {bits or bytes), 'S’ {milliseconds), and *T” (manual trigger) characters. The [ENTER]
key ‘E’, used extensively with front panel entries, is not required in the remote conimands and is ignored if
used. Table 1.5 lists ali of the remote commands along with command descriptions and syntax examples.

Multiple functions can be put on the same line when separated by delimiters, but the last function must end
with the CR LF terminator. Three different delimiters are allowed: ** (space), *,’ {comma), and *;’ (semi-coton).

Le, ‘DLIK:DR . 344MEE16,EW26,DW12;DEL2;LEIGOBF, L W100BF,GE150F;,GW 150F{crlf)’.

The binary upload and download commands allow binary data, such as the 8X/12 parameter configuration, to
be uploaded to and downloaded from the RS-232 controller. The upload file sent by the SX/12 in response to
the upload command consist of: the download mnemonic, a two byte data count, the binary data, and two CRC

{evelic redundancy check) bytes. The embedded download mnemonic in the file allows downloading to the
SX/12 to oceur whenever the file is sent to it.

The SX/12 returns aresponse character after receiving each command. The following are the possible response
characters and their meanings:

¢ % Command received and processed.

* 97 Syntax error in the received command.

* > Timeout occurred during the processing of the command.
o

CRC error oceurred during a program or configuration download.

The X-ON and X-OFF messages are supported i the following RS-232 Remote Commands:
RD, UC, and UP. To start or stop transmission, send the X-ON or X-OFF message.
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Table J.1 8X/1M2 Keyboard Mnemonics

Key Mnemonic Key Mnemonic
] g %103} K
2] 2 [ENTER] E
[3 3 WEST RANDOM ERROR] EW
[41 4 IEAST RANDOM ERROR] EE
{5 & [WEST BURST LENGTH] Lw
[63 B8 [EAST BURST LENGTH] LE
73 7 [WEST GAP LENGTH] GW
[8] 8 [EAST GAFP LENGTH GE
El g [WEST BURST DENSITY] Dw
L8] h; [EAST BURST DENSITY] DE
i . [DATA RATE] PR
ICLR) C [DELAYT DL
ix108] M ‘ [OPTIONS] op
[BW) BW IBW/E] BB
[BE] BE IGOTO] PG
[INS] Pl [COPY] RC
[DEL] PD [PCLR] PE
[DUR] PT [STOP] Ps
[RUN] PR [PREV) PE
INEXT] PF [ERR] ER
[E<~>W] CP

Tabie J.2 SXM12 OPTIONS Mnemonics

Option KMnemonic Option Mnemonic
[ASYNC MODE] AS [SYNC MODE] Sy
[BYPASS] B {BYPASS EXIT] BX
[KEYBOARD LOCKOUT] Ki [KEYBOARD UNLOCK] KX
[INWARD LOOPBACK] IL [OUTWARD LOOPBACK] oL
[LOOPBACK EXIT] LX [SELF TEST] ST
IPROGRAM EDIT MODE] PM [EXIT PROGRAM EDIT MODE] PX

Table J.3 SX/12 Select Mnemonics

Select Mnemonic Select Mnemonic
Fixed F Random or Repeat R
Bits B Bytes B
Milliseconds ar Seconds S Manua! Trigger T
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Table J.4 Non-Keyboard Mnemonics

Mnemonic Description

(DC) Dawnload Configuration - Used to download a saved SX/12 parameter configuration.
This function provides a quick method of programming the $X/12 parameters from a
previously uploaded configuration file. Commonly used parameter setups can be saved
using the R$-232 port and restored when needed by downioading the uploaded file
back to the SX/12. The ‘DC’ mnemonic is included in every uploaded configuration file
and is sent to the SX/12 by sending an uploaded configuraiion file to the SX/12.

(DP) Download Program - Used to download a saved SX/12 program. This function provides
a quick method of restoring an SX/12 program from a previously uploaded program file.
Commenly usad programs ¢an be saved using the RS-232 port and restored when
needed by downloading the upicaded program file back to the SX/12. The ‘DP’ mnemonic
is included in every uptoaded program file and is sent o the SX/12 by sending an
uploaded program file to the SX/12.

ET . Exectte Trigger - Used to contimie the execution of a SX/12 program that is
waiting on & manual trigger step.

L Local Lockout - Used to remotely disable the SX/12 keyboard.

Lo Local Lockout Off - Used to remotely re-enable the SX/12 keyboard.

D Se%_wd_ [dentification ~ Used to remotely determine the $X/12 version and software
revision.

RD Read Current $X/12 Display - Used to upload the current SX/12 display.

RF Read Frequency - Used to read the measured data clock frequency of the East
channel.

RS Reset - Usad to reset the SX/12 back to its power-on stafe.

uc Upload Configuration - Used to upload the current SX/12 parameter configuration,

This function provides & quick method of programming the SX/12 paramsters.
Commoniy used parameier setups can be saved by the RS8-232 confroller and
restored when nesaded by downloading the file to the SX/12.

upP Upload Program - Used to upload the SX/12 program. This function allows SX/12
programs to be uploaded and saved on the R5-232 conirolier. The
programs can be guickly reloaded by downioading i {o the SX/12.

| interface Clear - Used o reset the RS-232 interface in order to regain control.
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Tabie J.5 SX/12 R$-232 Command Syntax

Mnemonic Funciion Description and Syntax

AS Async Mode Enters the SX/12 into its asynchronous mode for apsration
with asynchronous data.

SYNTAX
AS

BB Burst Bath Triggars manual burst errors on the East and West channels.

SYNTAX:
BB

BE Burst East Triggers manual burst errors on the East channeis.

SYNTAX:
BE

BP Bypass Enters the SX/12 into s bypass mode.

SYNTAX:
B8P

BW Burst West Triggers manual burst errors on the West channels.

SYNTAX:
BW

BX Bypass Exit Enters the $X/12 into its normal mode.

SYNTAX
BX

CPE Copy to East Copies the four error parameters from the West direction to the East
direction of the channel.

SYNTAX:
CPE

CPW Copy to West Copies the four error parameters from the East direction 1o the West
direction of the channel.

SYNTAX:
CPW
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(DC)

DE

DL

{LP}

DR

DwW

EE

J-€

Download
Configuration

Density East

Delay

Downtoad
Program

Data Rate

Dengity West

Error East

Restores the SX/12 parameter configuration from an uploaded
configuration file

SYNTAX:
(BC..)

Sending a previously uploaded binary corfiguration fe consisting
of ‘BC', data count, binary data, and CRC terminator restores

the 8X/12's parameter configuration. The ‘DT’ mnemonic is already
inciuded in the configuration file from the uplocad process.

Enters the burst density Cast parameter.

SYNTAX:
DE26 (density East = 2e-6 errors/bit)

Enters the delay parameler.

SYNTAX:
DL100CE {delay = 1000 bytes)
DL1.2KS (delay = 1200 ms.)

Restores the 8X/12 program memory from an upjoaded program file.

SYNTAX:
{DP..)

Sending a previously uploaded binary program file consisting
of ‘DP’, data count, binary data, and CRC terminator restores
the SX/12's program memory. The ‘DF' mnemonic ig already
included in the program file from the upload process.

Enters the data rate parameter.

SYNTAX:

DR100 (data rate = 100 Hz)

DR1K {data rate = 1000 Hz}
DR1.544M (data rate = 1,544,000 Hz)

Enters the burst density Wast parameter,

SYNTAX:
DW10 (density West = 1&0 errors/bit)

Enters the randorm error East parameter.

SYNTAX:
EE19 {error East = 1e-8 errors/bif)
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ER

ET

EW

GE

GW

KL

Error On/Off

Execute
Trigger

Error West

Gap East

Gap West

Send
indentification

Inward
L.oopback.

Keyboard
Lock

RS-232-C REMOTE INTERFACE

Alternately disables/enables the error generator for both East and
West directions.

SYNTAX
ER

Continues a running SX/12 program that is waiting on the manual
step irigger.

SYNTAX:
7

Enters the random error West parameter.

SYNTAX:
EW38 {error West = 3e-8 errors/bif)

Enters the burst gap length East parameter,

SYNTAX:

GET {manual trigger of the East error bursts)
GE12345678F (gap tengih = 12,345,878 ms. |, fixed length}
GE1MR (gap length = 1,006,000 ms. , random length)
GE2KF {gap length = 2,000 ms. , fixed length)

Enters the burst gap length West parameter

SYNTAX:

GWT {manual trigger of the West error bursts)

GWHIF {gap length = 1 ms. , fixed length)

GW3.4MR (gap length = 3,400,000 ms, , random length}
GW.5KR (gap length = 500 ms. , random length}

Causes the SX/12 to send identification. The sfring is terminated by
the ' * ' character.

SYNTAX:

Returned value is an ASCH string containing the SX/12 model and
software revision. ie. , 'SX/12-2 Data Channe! Simulaior Rev
2.00

Enters the 8X/12 into its inward loopback mode

SYNTAX:

1L

Enters the SX/12 into s keyboard lockout mode.

SYNTAX
KL
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LE

LL

LC

LW

LX

Ol

PB

J-8

Keyboard
Lock Exit

Length East

Local Lockout

Local L.ockout
Off

Lergth West

Loopback
Exit

Quiward
Loopback,

Frogram Back
Step

Entars the SX/12 into its normat mode.

SYNTAX:
KX

Enters the burst length East parameier.

SYNTAX.

LE12345678BF (length East = 12,345,678 bits, fixed length)
LE1.4MBR (length East = 1,400,000 bits, random length)

LE2 1KSF dength East = 2,100 ms. , fixed iength)
LE10SR {tength East = 10 ms. , random length)

Disahles the SX/12 keybeard.

SYNTAX:
L

Re-znables the SX/12 keyboard.
SYNTAX:
LO

Enters the burst length West parameter.

SYNTAX

LW1BF (length West = 1 bit, fixed length)

LW3KBR (length West = 3,000 bits, random length)
LWOO0SSF (length West = 9,989 ms. | fixed length)
LW.2KSR (length West = 200 ms. , random fength)

Enters the 8X/12 into its normat mode.

SYNTAX
LX

Enters the SX/42 into its outward loopback mode

SYNTAX
aL

Steps the SX/12 program backwards. (Used in the program

adit mode)

SYNTAX:
PB
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PC

PD

PE

PF

PG

P

PM

PR

PS

Program Step
Copy

Program Step
Delete

Program
Erase

Program
Forward Step

Program
Go To

Program
Step insert

Program
Mode

Program
Run

Program
Siop

RS-232-C REMOTE INTERFACE

Copies the parameters of the previous program step into the
current program step. {Used in program edit mede)

SYNTAX:
PC

Deletes the current program step. (Used in the program edit
mode)

SYNTAX:
PL

Erases the SX/12 program memory. {Used in the program edit mede)
SYNTAX:

PE

Steps the SXM2 program forward. (Used in the program edit mode)
SYNTAX:

PF

Moves the 8X/12 program to the specified step, (Used in the program
edit mode)

SYNTAX:
PG12 (dispiays program step 12 as the current program step)

inserts a new step info the SX/12 program at the current step number,
{Used in the program edit mode;}

SYNTAX:
P

Enters the SX/12 into its program edit mode.

SYNTAX:
BM

Starts the execution of the $X/12 program.

SYNTAX:
PR

Siops the SX/12 program execution.

SYNTAX
PS
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PT Program Step
Time Duration

PX Program
=

RD Read
Display

Enters the SX/12 step duration parameter. (Used in the program
edit mode)

SYNTAX:

PT1S (1 second step duration time)

PT3.6KS (3,600 seconds step duration tme)

PT2MR (2,000,000 second step duration fime, repeat programy)
PTT {Manuz! step trigger)

Enters the SX/12 infe #s normal mode.

SYNTAX:
PX

Causes the SX/12 to send its current display.

SYNTAX:
RD

Returned vaiue is an ASCI string containing the information dis-
played on the LCD display and LED indicators. The string coniains
several CR LF characters and s terminated with the CRLF * ™"
The RD command supports the X-ON and X-OFF messages.

e,
In the nanmal mode, the return string might be:

1 5440MHz 1E-8 100bF MANUAL  5E-1
1000ms  1E-8 1Q0bF  MANUAL  5E-1
Ext Timing OFF  DTE Mode  Freq MATCH'

in the prograrm edit mode, the returned string might be:

‘EDIT 10 Step Duration = 200
1,8440MHz 1E-8  100bF MANUAL  5E-1
1000ms  1E-8 100bF MANUAL  5E-1
Ext Timing OFF  DTE Mode  Freq MATCH®

In the program run mode, the retumed string might be:

‘RUN 12 Manuai Trigger

1.5440MHz 1E-8  100bF  MANUAL  5E-1
1000ms  1E-8 100bF MANUAL  5E-1
Ext Timing OFF  DTE Mode  Freq MATCH'
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RF Read
Frequency

RS Reset

ST Self Test

3Y Synchronous
Maode

uc Upload
Configuration

up Upioad
Program

RS-232-C REMOTE INTERFACE

Causes the SX/12 to send the measured data clock frequency of the
East channel. Returned values will be inaccurate for a few seconds
after a rate change occurs. The string is terminated by the "~ '
character.

SYNTAX:
R¥

Returned value is ASCIi string containing the measured data rate.
e, '1.5440MHZ’

Resets the SX/12 o its power-on state.

SYNTAX;
RS

Causes the SX/12 to enter its self test. Remote operation will not be
possibie untii the tests are completed.

SYNTAX:
ST

Enters the 8X/12 into its synchronous mode for operation with
synchrenous data.

SYNTAX:
8Y

Causes the SX/12 to send its current parameter configuration.

SYNTAX
UG

Returned value is a binary file consisting of 'DC’, data count,
binary data, CRC, and ' *’ terminator. To download, just send
this file to the SX/12. The UC command supports the X-ON and
X-OFF messages.

Causes the 5X/12 to send the conients of its program memaory.
SYNTAX:

Up

Returned value is a binary file consisting of 'DP’, data count,
binary data, CRC, and ' * 'terminator. To download, just send

this fle to the SX/12. The UP command supports the X-ON and
X-OFF messages.
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Extended T1 Simulation Option Mnemonics

Refer to Appendix K: Extended T1 Smulation Optioﬁ, for the Extended T1 Simuiation Option Mnemonics
for the R8-232-C Remote Interface.

SX/PC Remote Control Program

SX/PC is 2 program that allows the SX/12 to be remotely controlled from an IBM PC/AT or compatible
computer. It requires a free RS-232 port on the computer and the RS-232-C Remote Interface Option o the
SX/1Z.

Instaliation and Setup

SX/PC comes on a 5 inch, low density floppy diskette. It contains a single file called ‘SXPC.EXE. To install
the program onto & hard disk, simply copy ‘SXPC.EXE’ into the desired directory,

When running the program for the first time, the user must first enter the ‘Setup” menu 1o set the baud rate,
parity, and number of stop bits to match the line settings of the SX/12 (the ‘REMOTE’ key on the 8X/12
displays the SX/127s line settings and altows changes to be made). The next step is to enter the number of the
communications port that the RS-232-C Remote Interface is connected to. The user then has a choice of various
background and text cotors to choose from. Finally, by entering *Y" (Yes) at the ‘Save Information?’ prompt,
the above parameters will be saved to a file calied *SXPC.CFG’ and will be automatically setup the next time
SX/PC is run. The setup parameters can be changed at any time by reentering the ‘Setup” menu.

Operation
Mode Menu

After the setup has been compieted, enter the ‘Mode’ menu. This menu gives the user a
choice of three different contro! modes: Normal, On Line Program, er Terminal.

The Normal mode allows the user to control all of the normal SX/12 parameters suck as de-
lay, data rate, and error settings. The compuier screen displays the SX/12's current
parameter settings in a format similar to the SX/12's LCD front panel dispiay. The high-
lighted box on the screen is moved from orie paramerer to the next by using the

computer’s curser keys, To edit a parameter, press the space bar, then type in the new pa-
rameter value while following the syntax displayed at the bottom of the screen, and press
the Enter key.

The On Line Program mode aliows the user to control the 8X/12 in its program mode. Fur-
thermore, tiree consecutive program steps are shown simaultaneousty, The cursor keys

are used 1o move between parameters and to scroll between program steps. To edit 2 pa-
rameter, first press the space bar, then type in the new parameter value while following

the syntax displayed at the bettom of the screen, and press the Enter key.

The Terminal mode allows the user to control the SX/12 by typing in the command mnemon-

ics directly as defined in the beginning of this appendix. This allows the user to link
commands together on a single Hne so that they will take effect together. Tt also allows
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additional commands from special SX/12 options, such as the Extended T1 Simulation
Option, to be entered.

The upload and download commands are special cases in the Terminal mode. To use these
commands, type the mnemonic followed by the filename which will store (upload) or pro-
vide (download) data for the SX/12. Do not use file extensions in the filename. SX/PC
automatically adds the extension “.PG1’ to all program files and the extension *.CG1’ to
all configuration files when they are uploaded or downloaded.

Options Menu

The ‘Opiions’ menu has three possible functions: toggle the SX/12 between synchronous and
asynchronous mode, reset the SX/12, and erase the program on the $X/12, You may only
switch between synchronous and asynchronous in the Normal mode and the erase pro-

gram option is only available m the On Line Program mede. You may reset the SX/12

from any mode.

File Menu

The ‘File’ menu allows you to upload and download programs and configurations. When
specifying a filename do not use file extensions, SX/PC automatically adds the extension
“PG1 to all program files and the extension *.CG1" to all configuration files when they
are uploaded or downloaded.
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RS-232 Mnemonic Quick Reference

Standard Settings

Mnemonic & syntax

Function

DL number [KM]S/B]
DR number [K/M]

EE number (two digits)
EW number {iwo digits)
5Y

AS

Delay

Data rate

Random error rate East
Random error rate West
Synchronous mode

Asyncronous mode

Burst Frror Functions

DE number {two digits)

Burst density East

DW number (two digits) Burst density West

LE number [kiM}{b/S]
LW number [K/M][b/8]
GE number [k/M}

GW number [kK/M}
GET

GWT

BE

BW

BB

Burst length East

Burst length West

Gap iength East

Gap length West

Gap length manuat East
Gap length manual West
Trigger burst error East
Trigger burst error West

Trigger burst on both
East and West

Data Routing Modes

Bp
BX
I

oL
LX

Bypass mode

Exit bypass mode
Inward loopback mode
Outward loop back mode
Exit loopback medes

Programming Functions

Mnemanic & syntax

Function

o

PX

PR

PS

Pi

PT number R]
PTTIR]

ET

PF
PE
PG number (1-99)
PC
PD
PE

Program mode

Exit program mode

Run program

Stop program

insert program step
Step time = x seconds
Step time = man. trigger

Trigger program o
continue

Step program forward
Step program backward
Go to program step
Copy previous step
Delete current step

Erase entire program

Utilitles_

ER

CPE

cPwW

18]

RrRD

RF

Up

DP (send file to SX/12)
uc

DC {send file to SX/12)
KL

KX

LL

LO

8T

Error On/Off

Copy errors o East
Copy etrors to West

(et 5X12's identification
Read LCD dispiay

Read clock fraguency
Upload current program
Download program
Upload configuration
Download configuration
keyboard lockout
Release keyboard lockout
Disaliow tocal control
Allow local contro!

Setf test

J-14
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Appendix K
Extended T1/E1 Simulation Option

Description

The Extended T1/E1 Simulation Option is a factory instalied hardware option for the SX/12. It provides the
SX/12 with additional delay and error simulation capabilities for North American T1 or CEPT El data sireams
in a vartety of framing formats. Once installed, it can be enabled or disabled from the 8X/12’s front panel
keypad. When enabled, it aliows the user to add variable delays to D805 or time stots in the T1 or E1 data
stream. It also allows etrors to be targeted at specific time slots and overhead bits in the T or E1 multiframe,
such as signaling, framing, alarm, and CRC bits.

Time Slot Delays

Witheut the Extended T1/E1 Simulation Option installed and enabled, the $X/12°s main channel delay {entered
on the main channe! parameter screen) is applied to the entire T1 or E1 data stream. All framing bits and
overhead bits as well as all of the DS0s/time slots will experience the same main channel delay.

With the Extended TI/E! Simulation Option instalied and enabled, the delay applied to each of the DS0s/time
slots becomes independently selectable from one of two available sets of delay values while the framing and
overhead bits continue to experience the normal main channe] delay. Each of the DS0Os/time slots can be set
to experience any of the delays in the current set of available delays. These available delays are referred to as
delay taps.

Depending on which of twe modes is selected, there are either ten or nine delay taps available that can be
applied to each DS80/ime slov, These delay taps carmot have their delay times set to randomly programmed
values, instead, the delays are determined by three entered parameters that are combined with a set of formulas
to determine the actual delay taps availabie, The first parameter is a Single Group or Double Group delay
mode selection. Referring to table K.1, you will see that in the Single Group mode, all but one of the ten
available delay taps are in a group referenced to the main channel delfay. Delay tap 0 provides no delay to any
fime slots assigned to it while the delay times provided by delay taps 1 through 9 are determined by the main
channel delay and & tap interval parameter according to the formulas in the table. This mode is most useful
where all of the channels are raveling the same basic transmission path, but there might be some small variation
between the individual DS0/time slot delays due to switching and cross-connect equipment. Delay numbers
1 throngh 9 could be assigned to various time slots fo simulate this situation. Delay number O couid be used
when there 1$ a large delay difference between some of the time siots. Inthat case, one or more time slots could
be assigned to delay 0 while the others would be assigned to delay taps 1 through 9. The defauit time siot delay
assignment when you first enter the option is delay tap  (the main chammel delay) for ali time slots, which is
what occurs when the option is disabled.

Referring to table K.1, the Double Group mode provides nine delay taps in two groups. The first group are
delay taps § to 3 which are referenced to ne delay while the second group is made up of delay taps 4 through
8 which are referenced to the main channel delay. These two delay tap groups can simulats two very different
transmission paths for the time slots, each of which has some variation in the delays experienced by individaal
time slots traveling that path, For exaraple, sume of the thme slots could be over a satellite path while the others
may take a terrestrial path. For each of the paths, there might be small variations in time slot delay due to
switching equipment. The same parameters used in the single group mode (main channei delay and tap interval)
determing the tap delays in the double group mode. The default tap assignment for all time slots in the double
group mode is delay tap 4 {the main channel delay}.
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Single Group Mode Double Group Mode
Delay Tap Time Siot Delay Setting Delay Tap Time Slot Delay Setting
0 No Delay 0 No Delay

Channel Delay
Channet Delay+Tap Interval x 1
Channel Delay+Tap Inferval x 2
Channel Delay+Tap Inferval x 3
Channel Delay+Tap Interval x 4
Channel Delay+Tap Interval x &
Channel Delay+Tap Inferval x 6
Channel Delay+Tap Interval x 7 Channel Delay+Tap Interval x 4
Channe! Delay+Tap Interval X 8 Not Assignad
Table K.1 DS0/Time Slot Delay Taps in Single and Double Group modes

No Delay+Tap Interval x 1
No Delay+Tap interval x 2
No Delay+Tap Interval x 3
Channel Deiay
Channel Delzay+Tap Interval x 1
Channel Delay+Tap Interval x 2
Channe! Delay+Tap Interval x 3

LiaRRe' RENENeI BRSNS NVE RN LB
Wi~ Mmn]ihiw k] —

For either mode, the main channel delay can be set 1o any valid chanmel delay value in milliseconds or frames.
The main channel delay is always applied to the framing biis of the data stream. The delay applied to the fime
slots is dependent on the delay tap they are assigned to as defined in table K. 1.

The tap interval parameter can be set in either frames o milliseconds from a minimum of one frame or one

millisecond up to a maximum of 128 frames or 16 mifliseconds. When using a tap interval value in frames,
each frame of delay represents a one byte delay {equivalent to 0.125 milliseconds) for that time slot. A
millisecond tap interval represents an eight frame delay which is eight bytes of delay for each time slot.

Formats of T1 and E1 streams that use signaling put additional constraints on the values of the tap interval and
the main channe! delay parameters. Sigraling bits are carried in the time slots of these streams. For proper
functioning of the downsiream equiprent, these signaling bits must be delayed by times that are a multiple of
a multiframe length or they will be moved to the wrong location in another multiframe, upsetting signaling.
For T1 streams that use in-band signaling, the main delay and the tap interval must be a multiple of 3ms (or
24 frames for ESF, 12 frames for D3/D4 if set in frames) which is the length of a multiframe, insuring that the
signaling bits end up in the same position in another multiframe.  For E1 streams that use in-band signaling,
the main channe! delay and the tap interval must be a multiple of 2ms {or 16 frames} which is the length of an
El muitiframe, insuring that the signaling bits end up in the same position in anether E1 multiframe.

Error Targeting

The error targeting function provided by this option permits any of six available srror fypes to be targeted at
any selected overhead bits, data bits, or time slots in a multiframe. The six error types include random errors,
random ones, random zeros, or forced errors, forced ones, or forced zeros. The bits selected to receive random
error types will have their error probabilities determined by the 8X/12's error parameters. These parameters
inciude the random error rate as well 2s the burs: error density, burst length, and gap length. The bits selected
to receive forced errors will be in error in every muitiframe selected to receive errors. Unselected bits and
multiframes not selected to receive targeted errors will not receive any errors.

The error targeting function operates in either of two modes. The Continuous mode injects the targeted errors
inte every multiframe. Those biis targeted fo receive random errors will receive errors in each multiframe
where they coincide with error events from either the random or burst error generators, Those bits targeted to
receive forced errors will have errors inserted in those bit positions in every multiframe. The second mode is
the Manua! Muliiframe Burst mode. In this mode single multiframes are manuaily seiected to receive errors
by pressing one of the burst error injection keys. The [BW], [BW/E], or [BE] keys select a multiframe on the
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West, both, or East directions of the channel to receive targeted errors. These keys do not frigger the burst
error generator when operating in this mede if the gap length is set to manual.

The bits that are selectable for targeting depend on the framing format selected. In general, any of the overhead
bits or data bits in a multiframe can be targeted in any combination, Overhead bits may inciude framing,
multiframe syne, signaling, CRC, terminal; data link, and alarmn bits. Data bits can be selected either by
individual bits or by time slots by choosing one of two variations of each available framing format. Indivicdual
data bit seiection is available by selecting the clear channel version of the desired framing format. This gives
you the most control over data bits to be targeted. The channelized versions of the formats permit ervors to be
targeted by time slots and time slot bits, simplifying targeting bit selection when a set of bits in one ar more
time slots are to receive errors. In all cases, the default targeting status when a new frame format is selected
is 1o bits or time slots targated.

General information

The bit error targeting and the time slot delay assignments for the East and West channels of the SX/12 are
completely independent and can be individually programmed. Ifboth time slot delays and error targeting are
used, defay is performed first, the CRC, if any, is recalculated and then errors are injected in the selected
positions of the resulting data stream. All of the Extended TI/E] delay and error parameters are stored in the
§X/12°s battery-backed memory for retention when the $X/12 is powered-down. The $X/12 also remembers
if the Extended T1/E1 Simulation Option was enabled during iis fast session and will keep the option enabled
the next time it is powered-up.
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Data Formats Supported by the Extended T1/E1 Simulation Option

The Extended T1/E1 Simulation Option supports the following formatied data streams:

Format Physical Line Type Description

Ei-framed {G.703(2.048 Mbps)] 3.703 using two frame structure-no muitiframe.
Data bits targeted by channel ime siot.

E1i-framed [G.703(2.648 Mbps}] (.703 using two frame struciure-no muitiframe.

clear channal Data bits targeted individuatly.

E1-multiframed/ [G.703(2.048 Mbps)] G.703 using time slot 18 muliiframe with signaling.

signaling Data bits targeted by channe! time slot.

E1-multiframed/ [G.703(2.048 Mbps)] (G.703 using fime slot 16 multiframe with signaling.

clear channel Data bits targeted individually.

E1-CRC4 no [G.703(2.048 Mbps)] G.703 using CRC4 multiframe without signaling.

signaiing Data bits targeted by channel time slot.

E1-CRC4 with [G.703(2.048 Mbps}] (5,703 using CRC4 multiframe with signaiing.

signaling Data bits fargeted by channel fime siot.

£1-CRC4 [G.703(2.048 Mbps)] (G.703 using CRC4 muliframe without signaling.

clear channel Data bits targeted individuaily.

T1-ESF no [D81(1.544 Mbps)} T1 extended superframe siructure without signaling.

signafing Data bits targeted by DSQ time sict.

T1-ESF with [DS1(1.544 Mbps)} T1 extended superframe structure with signaling.

signaling Data bits targeted by DSD time siot.

T1-ESF [D81(1.544 Mbps}] T1 extended superframe structure without signaling.

clear channeal Data bits targeted indivicuaily,

T1-D3/D4 no [DS1(1.544 Mbps)] T1 superframe multiframe structure without signaling.

signaling Data bits targeted by DS0 time siot.

T1-D3/D4 with [DS1{1.544 Mbps)i T1 superframe multiframe structure with signaling.

signaling Data bits targeted by DS0 time siot.

T1-D3/D4 [D81(1.544 Mbps}] T1 superframe multiframe structure without signaling.

clear channet Data bits targeted individually.
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Targetable Bits in E1-Framed Format

When set up for the E1-framed format (G.703(2.048 Mbps) with two frame/no multiframe structure), errors
can be targeted to the following bits/time slots in the frame structure:

Bit Tn Tarpet (Number of taraetable bits)

Frams alignment (F} bits {16}

Data time slots (31) (selected by time slots and time slot bit mask)
This format is intended for channelized applications of basic EL.

Targetable Bits in E1-Framed Clear Channel Format

When set up for the El-framed clear channel format (G.703(2.048 Mbps) with two frame/ne multiframe
structure), errors can be targeted to the following bits in the frame structure:

BiTo T Number of targetable bi
Frame alignment {F) bits (16)
Data bits {468) {bits can be seiected individually)

This format is intended for clear channel (unchannelized) applications of basic E1. Numbering of the data bits
for error targeting into a multiframe of this format is bits 1-248 for frame 0 and bits 240-496 for frame 1.

Targetabie Bits in E1-Multiframed / Signaling Format

When set up for the El-mukiframed/signaling format (G.703(2.048 Mbps) with time siot-16 muitiframe
structure with signaling), errors can be targeted to the following bits in the frame structure:

it 7o Tar Numbar of targetabie bits
Frame alignment {F) bits (128}
Muitiframe sync bits {4)
Alarm/Spare (xyxx) bits {4}
Tine siot signating {abed) bits {120)
Data time slots (30) (selected by time siots and time siot bit mask)

“This format is intended for channelized applications of multiframe E1.
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Targetable Bits in E1-Multiframed/Clear Channel Format

When set up for the El-multiframed clear channel format (G.703{2.048 Mbps)} with time slot-16 multiframe
structure}, errors can be targeted to the following bits in the frame structure:

BitTo hum
Frame alignment {F) bits {(128)

rofta ap!

Multiframe sync bits {4)

AlarmiSpare (xyxx} bits {4)

Time stot signaling {abcd) bits {120)

Data bits {3840) (bits individually selectabie)

This format is intended for clear channel (unchamelized) applications of muliiframe E1. Numbering of the
data bits for error targeting into a multiframe of this format is detailed fn Table K.2.

Frame Data Bits Erame Data Bits Frame Datuamsits Erame Data Bits
it 1-240 4 951-1200 g 1821-2160 12 2881-3120
1 241-480 5 1201-1440 9 2161-2400 13 3121-3360
2 481-720 5] 1441-1680 10 2401-2640 14 3361-3800
3 721-960 7 1681.1820 11 2541-%880 15 3601-3840

Table K.2 Ei-Multiframed Clear Channel Datz Bit Numbering

Targetable Bits in E1-CRC4 No Signaling Format

When set up for the E1-CRC4 no signaling format (G.703(2.048 Mbps) with CRC4 multiframe structure
without signaling), errors can be targeted fo the following bits in the frame structure:

Bit To Targat (Number of targefable bits)
Frame alignment (F) bits (128}
t3ata time slots (31) (selectad by time siats and time slot bit mask)

This format is intended for channelized applications of CRC4 multiframe E1 without signaling.
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Targetabie Bits in E1-CRC4 with Signaling Format

When set up for the E1-CRC4 with signaling format {G.703 2.048 Mbps) with CRC4 multiframe structure

with signaling), errors can be targeted to the following bits in the frame structure:

Bit To Tar

Frame akignment (F) bits (128)

Number of targetable bi

Multiframe sync bits {4)

AlarmiSpare (xyxx) bits (4}
Time slot sighaling {abcd) bits (123)
[Dats time stots (30) (selected by time siots and time slot bit mask)

This format is intended for channelized applications of CRC4 multiframe E1 with time slot-16 signaling,

Targetable Bits in E1-CRC4 Clear Channel Format

When set up for the E1-CRC4 clear channe! format (G.703 2.048 Mbps) with CRC4 multiframe struchire),

errors can be targeted to the following bits in the frame structure:

Bif To Target (Number of

Frame alignment (F) bits {128)
Data bits (3968) (bits individuaily selectable)

table b

This format is intended for clear channe! (unchannelized) applications of CRC4 multiframe EI. Numbering
of the data bits for error targeting into a multiframe of this format is detailed in Table K.3.

Frame Data Bits ?rame | Data Bits Frame Data Bits Frame Data Bits
0 1-248 4 883-1240 8 1985-2232 12 2977-3224
4 248-4985 5 1241-1488 g 2233-2480 13 3225-3472
2 A97-744 8 1488-1736 10 2481-2728 14 3473-3720
3 745-892 7 1737-1984 11 2728-2876 15 3721-3868

Table K.3 Bl CRC4 Clear Channel Data Bit Numbering

Targetable Bits in T1-ESF No Signaling Format

When set up forthe T1-ESF no signaling format (extended superframe without si gnaling), errors can betargeted
to the following bits in the maltiframe structure:

Number

Data Link (FDL} bits {12}

Framing Pattern (FPS) bits {8}

Muitiframe CRC bits {8}
Data channels (24) (selected by time siofs and time slot bit mask)

fe bi

This format is intended for channelized applications of extended superframe T without signaling,
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Targetable Bits in T4-ESF with Signaling Format

When set up for the T1-ESF with signaling, errors can be targeted to the following bits in the muitiframe
structure:

It 7o Target (Numl f taraetable bi
Data Link (FOL) bits (12)
Framing Patiern (FPS) bits (6)
Muitiframe CRE bits (6)
Signaling bits (ABCD) (96)
Data channels {24) (selected by time stets and fme slot Dit mask)

This format is intended for channelized applications of extended superframe F1 with signaling.

Targetabie Bits in T1-ESF Clear Channel Format

When set up for the T1-ESF clear channel format, errors can be targeted to the following bits in the multiframe
gtructure:

Bit To Tan Number rgetabis bi

Data Link (FDL) bits (12}

Framing Patiern (FPS) bits (8)

Multiframe CRC bits (6]

Data bits (4B08) (bits individually selectable)

This format is intended for clear channel {unchannelized) applications of extended superframe T1. Numbering
of the data bits for error targeting into a multiframe of this format is detailed in Table KA.

- Frame Data Bits Erame | Data Bits Frame ﬁl:‘lv.%vla_ﬁits Frame Data Bits
1 1-192 7 1153-1344 13 2305-2486 18 3457.3648
z 183-384 8 1345.15836 4 2497.2688 20 3648-3840
3 385-576 g 1537-1728 158 2680-2880 21 38414032
4 577-768 10 1728-1920 18 2881-3072 22 4033-4224
5 769-860 11 1921-2112 17 3073-3284 23 42254418
&) 861-1152 12 2113-2304 18 3265-3456 24 4417-4608

Table K.4 Tt ESF Clear Channel Data Bit Numbering
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Targetabie Bits in T1-D3/D4 No Signaling Format

When sst up for the T1-D3/D4 no signaling format {superframe without signaling), errors can be targeted to
the foliowing bits in the multiframe strocture:

BitTo T i (Number of targetabie bits

Framing Fr bits (8) (framing pattern)

Multiframing Fs bits (6) {multiframe pattern}

Data channels (24) {selacted by fime slots and time siot bit mask)

This format is intended for channelized applications of superframe T1-D3/D4 without signaling.

Targetable Bits in T1-D3/D4 with Signaling Format

When set up for the T1-D3/D4 with signaling format, errors can be targeted to the foliowing bits in the
multiframe stucrure:

Bit To Tar ber of 1ak i

Fr bits (8) {framing pattern)

F¢ bits (6} {multiframe pattern}

Signaling bits A, B (48)

Data channels (24) (selected by time slofs and time slot bit mask)

This format is intended for channelized applications of superframe T1 D3/D4 with sigrialing.

Targetable Bits in T1-D3/D4 Clear Channel Format

When set up for the Ti-D3/D4 clear channel format, errors can be targeted to the following bits in the
muitiframe structure:

it To Target (Number of tar e bi
Frbits {B) (framing paitern)
Fg bits (8) {multiframe patiern)
Data bits (2304) (bits individually selectable)

This format is intended for clear charnel (unchannelized) applications of superframe T1. Numbering of the
data bits for erTor targeting inte a multiframe of this format is detailed in Table K.5.

- Frame Number | Data Bit Numbers ?*rame Number | Data Bit Numbers
1 1-182 7 1153-1344
2 103-384 8 1345-1536
3 385-578 g 1537-1728
4 577-768 10 1728-1820
5 769-860 11 1621-2112
g 961-1152 12 g113—2304

Table .5 T1 D3/D4 Clear Channel Data Bit Numbering
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EXTENDED T1/&£1 SIMULATION OPTION

Targeting Error Types Available

The error targeting function provides the following six possible error types that can be targeted to specific
places in the formatted data stream. In addition to these error types, any bit can be selected to receive no errors
which is displayed as a dash {-) on the selection screen.

The six error types are:

L.

Ed

K10

Random Logic error: This error type is displayed as an ‘R’ on the $X/12 display. Iten-
ables a selected bit position to receive 2 logic error (bit reversal} when an error event
ocenrs for this particular bit time, Logic errors will occur in this bit position with the
probability determined by the random and burst error generators.

Random Space ervor; This error type is displayed as an ‘S’ on the $X/12 display. It en-
ables 2 selected bit position to be replaced with a space (or zero) bit when an error event
generates an error bit for this particular bit time. Random zeros will cccur in this bit posi-
tion with the probability determined by the random and burst error generators,

Random Mark error: This error type is displayed as an ‘M’ on the SX/12 display. lfen-
ables 2 selected bit position to be repiaced with a mark (or one) bit when an error evernt
oecurs for this particular bit time. Random ones will occur in this bit position with the
probability determined by the random and burst error generators.

Forced Logic error: This error type is displayed as an ‘E’ on the SX/12 display. 1t enables
a selected bit position to receive a logic error (bit reversal) at every occurrence of this se-
lected bit in the data sream. Logic errors will occur in this bit position regardless of the
activity of the random or burst error generators.

Forced Space error: This error type is displayed as a ‘0° on the SX/12 display. It enables
a selected bit position to receive a logic zero at every occurrence of this selected bit in the
data sream. Logic zeros will eccur in this bit position regardless of the programming of
the random or burst error generators.

Forced Mark error: This error type is dispiayed as z ‘1 on the SX/12 display. It enables
a selected bit position to receive a logic one at every occurrence of this selected bit in the
data streamn. Logic ones will oceur in this bit position regardless of the programming of
the random or burst eiTor generators.
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EXTENDED T1/E1 SIMULATION OPTION

Operation of the Extended T1/E1 Simulation Option

Upon power-up, the prompt
Extended TH/E1 Simulaiion Module
instailed

will be displayed momentarily after the normal SX/12 sign-on message to indicate that the option is present.
If the option is already enabled, a help prompt:

Use <SELECT> to toggle between Main and
T1/E1 screens. Press <CLR> to continue.

will be displayed momentarily, The SX/12 then displays the T1/E] status screen. Pressing the [SELECT] key
will alternate the display between the T1/E1 status screen and the SX/12°s normal main screen. On the main
screen, the T or EI mode indicator will be displayed on the lower left comer to indicate that the option is
enabled in either T1 or E1 mede. This T1/El indicator has a lower display priority than other indicators that
also use that area on the display and is not dispiayed if one of these mode indicators is on. The higher priority
mode indicators are Bypass, Inward Loapback, Outward Loopback and Keyboard Lock.

Enabling/Disabling the Extended T1/E1 Simulation Option
To enable the Extended T1/El Simulation Option:

Press the [OPTIONS] key until the prompt

Enter Extended TH/E1 Simuiation mode?
appears,

Press the [ENTER] key to enable the option. The help prompt:

Use <SELECT> to toggle between Main and
T1/E1 screens. Press <CLR> to continue.

will be displayed momentarily before returning to the main display. The T1 or El mode indi-
cator will be displayed in the lower left corner of the display depending on the current
frame format selected.

To disable the option:

Press the [OPTIONS] key until the prompt
leave Extended T1/E1 Simulation mode?
appears.

Press the [ENTER] key to leave the option. The T1 or E1 mode indicator will no longer be
displayed in the lower left corner of the SX/12°s main screen.
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SX/12 Normal Display

ISELECT]

E:

b

| Extended THUET Status

Display

[OPTIONS]

r

Select Framing

[GPTIONS]

Seiect Error Mode

[OPTIONS]

[

Edit East Esror
Parameters

IENTER]

Select East Overhead Bits
far Error Targeting

[CPT]

Select East Timesiots/Data

Bits for Error Targeting

[OPTIONS]

OPTIONS]

JOPTIONS] be

Edit West Error
Parameters

[ENTER]

Select West Overhead Biis

for Error Targeiing

07T

Select West Timesiots/Data

Bits for Error Targeting

[OPTIONS]

r

Select Detzy Mode

[OPTIONS]

[OPTIONS]

[OPTIONS]

IOPTIONS]

Enter Delay Tap
1ntery3i

b

Edit East Delay
Paramaters

[ENTER]

Select East Timesiots for

Pelay Targeting

Edit West Delay
Paramaters

[ENTER]

Select West Timesicts for

Delay Targeting

L.ock Cut Keyboard?

[OPTIONS]

/Leave Extended T1/E1

K-12

Simulation Mode?

IOFTIONS]

[CPTIONS]

Figure K.} «- Extended T1/E! Simulation Menu Structure
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Extended T1/E1 Status Screen

The [SELECT] key is used to toggle between the 8X/127s normal display and the Extended T1/E1 status screen
shown below:

FRM:ESF ECFS D W.... NO SYNC | EAST
<OPT>=adit params,<SEL>=raturn *SYNC | WEST

Extended T1/E1 Simulation starus information is provided by this screen. The first field of the display identifies
the frame format that is being used. The possible formats displayed are £1-F, E1-Fe, E1-MFs, E1-MFc¢, CRC4,
CRC4s, CRC4c, D3/D4, D3/D4s, D3/D4e, ESF, ESFs, and ESFe, The lower case “*s” indicates a format with
signaling was chosen while the lower case “c¢” indicates clear channel (or unchannelized) format. Data bits
can be individually targeted rather than time slots when clear channel formats are selected.

Active TI/EL error and delay settings for the East and West channels are summarized in the second field,
Channel designators “E:” and “W:” identify the East and West settings summaries. The active seffings
indicators are ““C*" for channel (time stot) errors, “F* for frame bit errors, S for signaling bit errors, and
“D for time slot delay. Inactive parameters are indicated with the *'-" character.

The third field, located on the right end of the display, indicates whether or not the SX/12 is synchronized to
the frames of the data siream. The top line displays the sync status for the East channel, while the bottom line
displays the sync status for the West channel. When sync is acquired, “SYNC™ is displayed on the respective
channel. If sync is lost after the initial acquisition and restored, an “*" is displayed by the sync indicator to
indicate the sync loss. Pressing the [CLR] key will reset the sync loss indicator. I syne is not acquired, *“NO
SYNC” is displayed.

The menu on the betiom of the display serves as a reminder that the [OPTIONS] key is used to enter the
Extended T1/E]1 menu and the [SELECT] key returns the display to the SX/12 pormal screen.

Extended T1/E1 Menu Structure

The Extended T1/El menu is entered by pressing the [JOPTIONS] key from the Extended T1/E! status screen.
The [OPTIONS] key is used to cycle the display through the prompts of all the Extended T1/E! options, as
shown in Figure K.1 . Pressing the {CLR] key at any of those prompts will return the display back to the
Extended T1/E1 status display. At any of the “Edit East Error Parameters?”, “Edit West Error Parameters?™,
“Edit East Delay Parameters?”, or “Edit West Delay Parameters?” prompts, pressing the JENTER] key
displays an appropriate menu for that function, Once one of the four menus is displayed. the [OPTIONS] key
is used to cycle the display through all of the settable parameters for this function. After stepping through all
the parameters for this menu, the display returns to the next item on the main TI/ET menu,

Pressing the [CLR] key from any parameter sereen will return the display back to the Extended T1/E] status
screen. Any changes made on that parameter screen are not entered and are lost. To save all changes, be sure
to press the {CLR] key from a parameter screen on which no changes have been made or cycle through all
menus with the [OPTIONS] key until the T1/E] status screen is displayed.

Selecting the Frame Format

To select the desired frame format:

Press the [OPTIONS] key from: the T1/E! status display. The following prompt appears.

Select Framing:____
<SEL>=choose, <QPT>=0K/next, <CLR»=esc
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The current frame format will be displayed afier the colon. The format choices are as de-
scribed earlier in this appendix. Press the [SELECT] key until the desired format is
displayed, then the [OPTIONS] key 10 accept and move to the next parameter.

Whenever the frame format is changed, all Extended T1/El parameters are reset to their de-
fault setings of no errors targeted (- displayed) and time sict delays set to the main
channel delay tap (tap ! for Single Group mode or tap 4 for Double Group mode}.

Selecting the Error Mode
To select the Bxtended T1/E1 error mode:

Press the [OPTIONS] key from the Extended T1/E1 status display until the following screens
appears.

Select Error Mode:____

<SEL>=choose,<OPT>=0K/next,<CLR>=esc
When the desired screen is displaved, press the [SELECTT key to select the Continuous or
Manual Multiframe barst mode.

The Continuous mode injects targeted errors in every maltiframe as determined by the target-
ing selections for each bit. The Manual Multiframe burst mode oniy targets errozs ina
multiframe when the burst inject keys [BW], [BW/E), and [BE] are pressed.

Programming the Extended T1/E1 Error Parameters
To program: the Extended T1/E} error parameters:

K-14

Press the [OPTIONS] key from the Extended TI/E] status display until one of the following
soraens appears:

Edit East Error Parameters?
<ENT>=yes,<OPT>=nxt,<E<>W>=copy frm WEST

Edit West Error Parameters?

<ENT>=yes <QPT>=nxt <E<>W>=copy frm EAST
When the desired screen is displayed, press the {ENTER] key to dispiay the first bit selection
screen for that function,

The selection screen that appears next depends on which of the above functions is entered and
which frame format is selected. The (E)ast or (W)est error parameter screens will display
a set of targetable bits along with one of three selectable editing menus that can be se-
tected with the [ . Tkey. The screens typicalty will look like the following:

FRM BITS(E) --v-  sc-v wnew

<, >»=7 Fm#: 1 5 9
The bottom line on this first screen displays the frame numbers assoctated with the displayed
bits. By pressing the | . ] key the next menu is displayed:

FRM BITS{(E}) ---- «cnrr  -w-w

<»m?, <0>0,<1>1,<2>E,<3>5,<7>M,<8>R,<8>-

This menu displays the number keys to press to assign one of the error types described earlior
to the current bit identified by the cursor, The key assigned to such errer type is:
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Key ' Error Type

o1 0 {Forced Zero)
1] 1 {Forced One)
2] E (Forced Error)
31 . S (Random Zero}
7 M {Random One)
i8] R (Random Errer)
{9 - {No Error)

Pressing the [ . ] key a second time displays the last of the three menus:

FRMBITS(E}) ---~ =-cs -=--

<=7, <PRV>left,<NXT>right,<OPT>OK/next
This menu displays the keys used to move the cursor o the bit that you wish to assign an error
to ([PRV] and [NXT] keys). It also displays the key 1o use 1o move o the next TI/E] pa-
rameter sereen (JOPTION] key). Pressing the | . | key a third time displays the first of the
three menus again, Regardiess of which menu is displayed, all of the keys on all three
menus are always available.

If all of the bits on a particular bit selection screen cannot be displayed at once, the [PRV] and
INXT] keys are used to access bits not currently displayed by moving the cursor past the
end of the currently displayed bits.

For channelized formats, errors are targeted inte selected time slots in the frame using the
menus just described on the CH ERRS screen.  After the time slots (channels) o receive
errors are assigned ervor types, the next field to be set up is a bit mask field which is ac-
cessed with the [OPTIONSY key. This field allows you to enable which of the eight bits
in the targeted time stots will receive the selected errors, Unselected bits in targeted time
slots as well as untargeted time slots do not receive any errors, The bit mask menu ap-
pears as follows:

CHANNEL BIT MASK(E) e
<=7, Bit: 1 8
The asterisks mdicate that by default all bits of the time slots are enabled to receive any errors
that yay be targeted to a particular time siot. Any disabled bits would be displayed as a
-7 Pressing the [.] key at this point displays several additienal menus that indicate
which key enables or disables the time slot bits, which keys move the cursor, or the key
10 press to exit to the next option. The [ERR] key is used to enable or disable the bit at
the current cursor position and meves the cursor right fo the next bit. The [PREV] or
INEXT] keys permit moving the cursor left or right. Pressing the {OPTION] key com-
pletes the entry of the bit mask.

For bit seiection screens that are used to target errors into the datz area of 2 multiframe in a
clear channel format, the frame number menu is replaced with the following menu:

DATA(E] 000f:-------- -rermnen cmeeenn

<=7, <4»goto, <é>copy bits, <CLR>¢ir all
The data bits on this menu are numbered starting from 1. Data bit 0001 is the first data bit in
the multiframe. Framing and overhead bits are not present in the displayed sequence of
bits. The data bits are numbered consecutively from number [ as though the framing and
other overhead bits did not exist. See the appropriate clear channel framing format sec-
tion: carlier in this appendix for a list of the data bit numbers for each frame of the
multiframe,
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The go te, copy bits, and clear all functions permit easier entry of the error types for the many
its in a data field. Each function displays 2 screen for the user to enter parameters for it

The other two menus {error menu and cursor menu) are the same as previousty described.

When all of the bit error selection screens have been displayed by pressing the [OPTION] key,
the display returns to the next parameter in the mam TI/EL menu.

Selecting the Delay Mode
To select the Extended T1/E1 delay mode:

Press the [OPTIONS] key from the Extended T1/E1 status display until the following scresn
appears.
Select Delay Mode:
<SEL>=choose,<OPFT>=0Kinext,<CLR>=es0
When the desired screen is dispiayed, press the [SELECT] key to select the Single Group or
Double Group mode.

The modes provide two possible delay tap assignments as defined in the table at the beginning
of the appendix.

Selecting the Delay Tap interval
To select the Extended TI/E! delay tap interval:

Press the [OPTIONS] key from the Extended T1/E! status display vniti] the following screens
appears,

Select Delay Tap intervalims): 0001

<SEL>=units, <OPT>=0K/next,<CLR>=esc
When the desired screen is displayed, press the [SELECT] key to select the desired units of
milliseconds or frames, then enter the desired tap interval value. Mitliseconds can range
from one to 16, while Fames can range from one to 128, Follow the entry with the [EN-
TER] key to accept it. The use of this parameter is defined in the delay table at the
beginning of the appendix.

Programming the Extended T1/E1 Delay Parameters
Teo program the Extended T1/E1 delay parameters:

K16

Press the [OPTIONS] key from the Extended T1/E! status display until one of the following
screens appears:

Edit East Delay Parameters?
<ENT>=yes,<OPT>=nxt,<E<>W>=copy frm WEST

Edit West Delay Parameters?

<ENT>=yes,<OPT>=nxt,<E<>W>=copy frm EAST
When the desired screen is displayed, press the [ENTER] key to display the edit screen for
that direction.

CHANDLY(E) 111111411141 2222 5555 ~-~-

< >z? 1 5 S 13 17 21
This parameter screen determines which time slots (channels) in the TUE!] frame will be de-
layed and by how much, The amount of delay is determined by the delay tap Aumber
assigned to each time slof, the delay mode, the delay tap interval, and the main changel
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delay settings.  The time slot delay assignments are indicated by a number from 0 to §
which are defined in Table K. 1 at the beginning of this appendix. The time slot numbers
are displayed on this initial menu, The default delay tap assignment is all time slots as-
signed to the main channel delay (delay tap 1 for the Single Group mode, delay tap 4 for
the Double Group mode).

There are six additional menus accessed with the [ . ] key that define the keys used to assign
the delay taps and the cursor movement keys. The cursor movement menu is displayed
next by pressing the | . ] key:

CHANDLY(E) 1111 1141111112222 5555 ~---

<=7 <PRV>left, <NXT>right,<OPT>0K/next
This menu indicates the keys used to maove the cursor 1o the thine stot that you wish to assign a
delay tap to ([PRV] and [NXT] keys). 1t also displays the key to use to move fo the next
THET parameter screen ([OPTION] key). Since ali of the time slots cannot be digplayed
at once, the [PRV] and [NXT] keys are used to access time slots not currently displayed
by moving the cursor past the end of the currently displayed time slots. Pressing the [ . ]
key for the third time displays the first delay tap menu:

CHANDLY(E} 1111 1111 111122225585 .-«
<>=7,<0>0000ms, <1> 300ms
Each of these five menus displays two of the available delay tap kevs, They are displayed by
repeatedly pressing the [ . ] key, All keys on all seven menus are always available regard-
less of which of the menus is currently displayed. When all of the delay taps have been
assigned, move to the next parameter by pressing the [OPTION] key.

Operationai Details of the Extended T1/E1 Simulation Option

Due to the complex nature of the simulation capabilities of this option, there are a few things that should be
kept in mind regarding the defails of its operation. They are:

1.

L2

When the current frame format is changed, all error targeting and delay targeting parameters
are set to their defanlt values, No bits are targeted to receive errors and all tire siots are

set to receive the delay tap corresponding to the main channel delay {delay tap 1 for the
Single Group mode, delay tap 4 for the Double Growp mode}. This reprogramming of the
setfings may cause a temporary discontinuity in the data stream.

When any of the error targeting parameters are changed, the error targeting function is
briefly shut off and the time slot delays temporarily receive the the main channel delay
while the option’s circuitry is being repregrammed. As soon as that is complete, error tar-
geting and delay targeting resume with the new settings. As a result, if any of the fime
slots are programmed to receive z delay other than the main channel delay, a temporary
discontinuity occurs in the data stream while the circultry is being reprogrammed. It is
recommended that if you are not using time slot defays, you should set all of the time
stots to the delay tap corresponding to the main channel delay (the default setting). if no
delay is desired, just set the main channel delay to zero.

When the delay targeting parameters are changed, a temporary discontinuity occurs in the
data stream while the delay circuitry is being reprogrammed.

After the option is enabled, but before sync is first achieved, errors and the main channel de-
lay are applied to the entire data siream as if the option were not enabled. Ornce sync is
achieved, errors and delay are then applied to only targeted locations. If sync is lost, the
option continues to target errors and delay based on the last frame alignment that it had

until a new frame alignment is achieved. This could briefly cause errors and delay to oc-
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cur in untargeted locations if there was actually a discontinuity in the data stream which
eaused the sync loss.

Keyboard Lock out

The keyboard on the SX/12 can be disabled to prevent accidental modifications of the parameters once it has
been set up. This option allows the user to lock out the keyboard with the Extended T1/E1 status screen
displayed. The [OPTIONS], [CLR], IBW], {BW/E] and {BE] keys will continue to function. The [OPTIONS]
key 1s used to unlock the keyboard., The [CLR] key is used to reset the sync loss indicator and the [BW],
[BW/E} and [BE] keys are used to trigger manual burst errors or manual multiframe bursts. To lock out the
keyboard:

Press the {OPTIONS] key from the Extended T1 status display until the following prompt ap-
pears,

L.ock out keyboard?
<ENTER> for yes, <OPTIONS> for next optn

Press the [ENTER] key to accept. The display will now be locked on the Extended T1/E]
status display.

To uniock the keyboard;

Press the [OPTIONS] key to make the following prompt appear:

Unlock keyboard?
<ENTER> for yes, <CLR> to exit
Press the [ENTER] key to unloek the keyboard.

Exiting Extended T1/E1 Simulation Mode

To leave the extended T1I/E! simulation mode:

Press the [OPTIONS] key from the Extended TI/ET status display until the following prompt
appears.

L.eave Extended TU/ET Simulation mode?
<ENTER> for yes, <OPTIONS> for next optn

Press the IENTER] key to exit the T1/E! mode. The displey will return to the main SX/12 pa-
rameter display. To stay in the T1/E1 mode, press the [OPTION] key instead.

Remote Control of the Extended T1/E1 Simulation Option

The current revision of the extended TI/E! simulation option software does not provide support for remote
contro] of these functions. Remote control support will be included in the next software release. Please contact
the factory for current availability of this software update.
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Appendix L
RS-423-A (RS-449) interface

Description

The RS-423-A interface module is designed to convert between the T'TL signals used within the $X/12 and
signals complying with the EIA Standard RS-423-A. Hastand West female “D” type connectors are provided
for connecting to Data Terminal Equipment. A male “D” type connector is also provided for applications
requiting hookup to Data Communications Equipment. Only a single West connector is used at a time. The
active connector is selected by the DCE/DTE selection switch on the rear panel of the SX/12. The R$-423-A
interface can operate with either DTE or DCE-provided transmit timing. The seiection of the transmit iming
mode is made with the EXTERNAL TRANSMIT TIMING switch on the rear panel of the SX/12.

This mterface nstalls in the $X/12 interface plug-in opening on the rear pane! using the internal flat cabie
provided,

Specifications

Maximum signailing rate - 100 Kb/s

Data Polarity - Function OFF; Signal Condition Mark; Binary 17 Interchange voitage <-3.6V
Function ON; Signal Condition: Space; Binary °0°"; Inferchange voltage > 3.6V

Drivers- Signal swing; Unbalanced +3.6V mininum tnto 450 ohms

Receivers - Balanced differential; Load Impedance >400{ ohms

Data timing -  Data received by the SX/12 is sampled on the ON to OFF wansition of the timing signal.
Data fransmitted by the §X/12 is clocked on the OFF o ON transition of the timing signal,

Cabling - Less than 200 fect recommended, signal return lead required for each active input
TO DTE O DTE
O 00000DODOOOOOODOOQOOQOOOODQOOGOOO“'ODQ i O OE O{)EJ[';O< BODOOcDoDOOOC?OOHDDOGDDOOOCOOGGO k oy
@ EAST WEST @
<) L
SX/12 R&-423-A TC DCE
EN?ERFAGE MQQULE O" [af=feRoetoloRoRoRvEepelRa R laRage] |’,—\
3‘ [si=ReieToloRe NoRvRoeRaRiRulogsd R o)) jw
ADTECH o sox 10415 HONOLULU, HI 98818

Figare .1 RS-423-A Interface
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Signalling Leads
DTE - DTE Configuration

Bast/West Connector: LTS and RTS are connected together at each connector
DM and RR are held “on”

DTE - BCE Configuration, deiay > 6

East Connector: CTS and RTS are connected together
DM and RR are held “on”

West Connector: RTS and TR are heid “on”
DTE - DCE Cenfiguration, delay =0
East/West Connector: CTS (East) connected to CTS (West)
RTS (East) comnected to RTS (West)

DM (East) connected to DM (West)
TR {East) connected to TR {West}
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Connector Pin Assignments

East “to DTE” Connector

Pin Cirguit Signal Lead Status

1 SHIELD  Protective Ground Strapped 1o interface panel

2 St Signaling Rate ingdicator Quitput (Internally forced on}

422 BD{AB) SendData Wast channel data input

523  STAB;,  Send Timing QOutput

8,24 RDIAB} Receive Data East channe! data oulput

725 RS{AB) Reguestio Send Input

826 RT(ABY Receive Timing Cutput

9,27 CS(AB) LClearto Send Cutput

11,28 DM{AB)  Data Mode Cufput

12,30 TRIAB)Y  Teminal Ready Input

13,31 RR{AB) Recsiver Ready Output {nternally forced on)

15 IC Incaming Call Qutput (Intemally foreed offy

17,35 TT{AB)  Temminal Timing Input

18 Tm Test Mede Cutput (internally forced off)

18 SG Signal Ground Internaily connected to circuit ground
20 RC Regeive Common indernally connected to circuit ground
33 sQ Signa! Quality Outpui {Internally forced on)

36 SB Standby Indicater Qutput {internally forced off)

37 SC Send Common Internally connected to sircuit ground
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L-4

Connector Pin Assignment

West “to DTE" Connector

Pin Circuit Signal Lead Status

i SHIELD  Profective Ground Strapped to interface panel

2 sl Signaling Rate Indicator Qutput (internally forced on)

422 SDIAB)  SendData East channel data input

523 STAR) Send Timing Output

624 RD{AB} ReceiveData West channel data output

7,25  RS{AB} Requestto Send nput {Internatlly looped to CS)

8,26 RTAB) Receive Timing Output

9,27 CS(AB) Ciearto Bend Output (internally looped to RS}
11,28 DM(ABy Data Mode Output {Internally forced on}

12,30 TR(AB)  Terminal Ready Cpen

13,31 RR(AB) Recsiver Ready Cutput {internally forced on)

15 ic incoming Calt Output {Internally forced off)

17,35 THAB)  Temminal Timing irput

18 Tm Test Mode Custput (internally forced off)

1% SG Signaj Ground Internally connected to circuit ground
20 RC Recegive Common internatly connected to cirouit ground
33 5Q Signal Quality Output (Internally forced on}

36 5B Standby indicator Output (Internally forced off}

37 s5C Send Comman imternally connected to cirauit ground
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RS-423-A INTERFACE

Connector Pin Assignments

West “to DCE” Connector

Pin Cirauit Signal lL.ead Status

1 SHIELD  Protective Ground Strapped io interface panel

2 ] Signaling Rate indicator Open

4,22 SD(A,B} SendData Wesl channet data output

5,23  ST{ABY  Send Timing Input

6,24 RD{AB) Receive Daia East channel data input

725 RS{AB) Reguestto Send Output

826 RTAB) Receive Timing input

827 CS{AB; Clearto Send inout

10 iL Lacal Loopback Qutput (Internally forced off)

11,28 DMIABY  Data Mode input

12,30 TRAB)  Tenminal Ready Output

13,31 RR{AB) Receiver Ready Open

15 1C incoming Call Open

16 SFISR Seisct Frequency/ Output {Internally forced on)
Signailing Rate indicator

17.35 TTAR) Terminal Timing Cutput

18 ™ Test Mode Open

18 SG Signal Ground internally connected to circuit ground

20 RC Receive Common Internally connected to clrouit ground

28 I8 Terminal in Senvice Cutput {infernally forced on)

32 35 Select Standby Output  {Internaily forced off}

33 8Q Signal Quality Open

34 NS New Sighal Output (Internally forced off}

38 SB Standby indicator Open

37 sC Send Common Internally connected to circui ground
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Appendix M
MIL-STD-188-114 Interface

Description

The MIL-STD-188-114 imerface moduie is designed o convert between the TTL signals used within the
S$X/12 and signals complying with MIL Standard 188-114 for balanced signats. East and West female “D”
type connectors are provided for connesting to Data Terminal Equipment. A male D" type connector is
also provided for applications requiring hookup to Data Communications Equipment. Only z single West
connector is used at a time. The active connector is selecied by the DCE/DTE selection switch on the rear
panel of the SX/12. The MIL-STD-188-114 interface can operate with either DTE or DCE-provided transmit
timing. The sekection of the transmit timing mode is made with the EXTERNAL TRANSMIT TIMING
switch on the rear panel of the SX/12.

This interface installs in the $X/12 interface plug-in opening on the rear panel using the internal flatr cable
provided.

Specifications

Maximum signailing rate - 2,048 Mb/s

Data Polarity - Function OFF; Signal Condition Mark; Binary “*17; Line A negative relative to line B
Function ON; Signal Condition Space; Binary “0”'; Line A positive relative to line B

Drivers- Signal swing for line A and B; Balanced £2V minimem, 3V maximum info open circuit

Receivers - Balanced differential; Load Impedance: 24000 ohmg, 100 ohm terminator optional

Data timing - Data received by the SX/12 is sampled on the ON to OFF transition of the timing signal,
Data transmifted by the SX/12 is clocked on the OFF 1o ON transition of the timing signal.

Cabling - Less than 200 feet recommended
TG BYTE TO BYE
O]DDGDGDOUGQOOOOOOOOODOOCIOOOUOOOGDGGOOO I O o COOO{JOOOOOOOOODOODGOOOOODOODOGDDOQOUO ()
3 £ ST i E
o EAST WEST %
N
SK/12 MiL-8TD-188-114 TO DOE
;NTEPFACE MODULE OLODGOGOOOQGOODOGOOOO I}
0oO000000Q00C000000
@TE@% P.O. BOX 10415 HONOLULU, HI 26816

Figure M,1 MIL-$TD-188-114 Interface
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MIL-STD-188-114 INTERFACE

DTE - DTE Configuration

East/West Connector:

Signalling Leads

CTS and RTS are connected together af each connector

DTE - DCE Configuration, delay > 0

East Connector:

West Connecior:

CTS and RTS are comnected together

RTS and DTR are held “on”

DTE - DCE Configuration, delay =0

East/West Connector: CTS (East) connected to CTS (West)
RTS (East) connected to RTS {West)
DTR (East) connected to DTR (West)
Connector Pin Assignments
East “to DTE” Connector
Pin Cireuit Signal Lead Status
1 SHIELD Protective Ground Strapped 1o interface panel
4722 SD(ABY Send Data West channel data input
523 STAB)  Send Timing Output
6,24 RDAB  Repsive Data East channe! data cutput
7.25 RTS(AB) Reguestto Send Input
826 RTAB) Receive Timing Output
9,27 CTSA.B) Clearto Send Qutput
12,30 DTR{AB) Data Terminal Ready input
17.35 TT(AB} Tarminal Timing nput
1e 5G Signal Ground internally connected to circuit ground
20 RC Recaive Common internally connected to circult ground
a7 3G Send Common internally connedcied to circult ground
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MIL-STD-188-114 INTERFACE

West “to DTE” Connectior

Pin Cirguit Signal Lesd Status

1 SHIELD  Protective Ground Strapped to interface panel

422  SDABY  Send Data East channel data input

523  STAB)  Send Timing Gutput

624 RD{ABY Receive Dalg West channei data output

725 RTSAB) Reouestto Send input {internally looped to CTS)

8,26 RT(AB} Receive Timing Cutput

8,27 CTSARB) Clearto Send Cutput {internally looped to RS}

17,35 TTAR) Terminal Timing input

19 SG Signa! Ground intemally connected to circuit ground

20 RC Recelve Common Internally connected to cirouit ground

37 8C Send Cornman Internaty connected fo circuit ground
West “to DCE” Connector

Pin Circuit Signal Lead Status

1 SHIELD  Protective Ground Strapped to interface panel

422 SDIAB)  SendData West channel data output

523 STAB) Send Timing Input

5,24 RD{AB)  Receive Data East channel data input

725 RTS(AB) Requestto Send Cutput

826 RFEAB) Receive Timing Input

927 CYS(AB) Clearic Send Input

12,30 DYR(AB) Datz Terminal Ready Cutput

17,35 TTIA B} Terminal Timing Output

18 SG Signal Ground internally connected to circuit ground

20 RC Receive Comrmon Internally connected to cireuit ground

37 8C Send Common internadty connected to circuit ground
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Appendix N
Conditioned Diphase Interface

Introduction

The Conditioned Diphase Interface module is designed to convert between the NRZ TTL signals used within
the 5X/12 and 1200 bps to 32,000 bps digital signals in the conditioned diphase format. The electrical signals
at the conditioned diphase interface are MIL-STD-188-114 balanced signals, East and West dual banana
jacks are provided for receive and transmit data.  Another banana jack is provided as a ground reference
poiat and should be commected to the external equipment’s ground reference. LED indicators provide line
stamus information. A BNC type connector provides a TTL-level clock seurce of the selected data rate from
the SX/12's frequency synthesizer. The interface installs in the interface opening on the rear panel using the
internal flat cable provided.

The Conditioned Diphase Interface moduie has the following capabilities:
- Operates at conditioned diphase bit rates of 1200, 2400, 4800, 9500, 16000, and 32000 bps
- Signal level is MIL-STD-188-114 balanced electrical levels.
- Imterface is transparent to daia framing.
- Interfaces with military network and terminal equipment.

Transmit Timing Mode

The Conditicned Diphase interface will operate with the $X/12 in several transmit timing modes. Availabie
rransmit timing sources include: Recovered Receive clock, SX/12 Internal clock, and External clock,

Recovered Receive clock is the clock recovered from the receive data. This wonld be used as the transmit
timing source if the equipment connecied to the 5X/12 is providing the master timing. In this case, the SX/12
wili use recovered receive clock to transmit data out the other end of the simulated channel.

Internal clock is the clock generated by the SX/12. This would be used as the transmit timing source if the
equipnient connected to the 8X/12 is operating with loop timing. In this case the §X/12 is the source of
master network timing.

SX/i2 CONDITIONED DIPHASE TRANEMIT TIMING SOURGE

INTERFACE MODULE - y
OLSNOR - NOR-
---- EXTERNAL
EAST ! 5 WEST
CLK CLx
(7 sup sLIp I
‘@ ~ERR ERR @5
o GND o \ &

T OUT‘ nov(m) TX{OUT} RG\-’ N

QO ©C O\{@ ©©

DTEF"T;}! PO, BOX 10415 HONOLULY, I 98818

Figure N.1 Conditioned Diphase Interface
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CONDITIONED DIPHASE INTERFACE

External clock is a clock source connected to the Conditioned Diphase Interface’s EXTERNAL INPUT. This
would be used if the eguipment connected 1o the SX/12 is operating with loop timing. In this case, the external
clock source is the source of master network timing. This clock source could include jitter, wander, and
frequency error to further stress the equipment under test’s receive interface and clock recovery circuits.

Regardless of which transmit timing source is selected, the 8X/12 requires that its data rate parameter be set
to one of the available rates of 1200, 2400, 4800, 9600, 16000, or 32000 Hz (bps) and the External Transmit
Timing switch be set to ON for proper operation of the 8X/12 with this interface. The diphase interface also
must be set to operate af the sarme rafe as that set as the SX/12 data rate parameter by properly positioning the
maovable shorting jumper on the battom circuit board of the interface to the desired rate. Once these settings
have been made and the transmit clocking mode selected, the conditioned diphase interface is ready for use.

Specifications

TX, RX Connectors:
>ual banana jacks
Signat Format:
Conditioned diphase signal in MIL-STD-188-114 balanced electrical levels
Data Rate:
1200, 2400, 4800, 9600, 16000, 320600 bps
Data Fermat:
Interface is transparent to data framing
Output Drivers:
Signal swing for line A and B; Balanced £2V minimum, £3V maximum into open circuit
Input Receivers:
Balanced differential; Load Impedance: 24000 ohins, 100 ol terminator optional
Data timing:
Seif-clocking conditioned diphase format
Transmit timing modes:
Internal, External, and Recovered
Elastic Buffer:
256 bit input efastic buffer handles short term loop timing clock variations for Internal and External clock
modes
Clock Generator Quiput:
TTL level into 75 chms, BNC female connecior
External Clock Inpuf:
TTL level into 75 ohms, BNC female connector
Cabling:
Less than 200 feet recommended

interface Panel Indicators:

CLK SLIP - Indicates the input elastic buffer has overflowed or underflowed due fo a clock-
ing problem. The SX/12 data rate and the external equipment data rate do not agree.
This is usually caused by a clocking mode or clock rate setup problem.

ERR - Ervor is litif the conditioned diphase decoder is unable o properly decode/encode the
conditioned diphase signal.
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Appendix O
EIA-530 Interface

Description

The EIA-330 interface module is designed to convert between the TTL signals used within the $X/12 and
signals complying with the EIA Standard interface EIA-530. East and West female ‘D’ type connectors are
provided for connecting to Data Terminal Equipments (DTE). A male ‘D’ type connector is aiso provided
for applications requiring hookup to Data Communications Equipment (DCE). Only a single West connector
is used at a time and is selected by the DCE/DTE switch located on the rear panel of the §X/12,

Specifications

Maximum data rate - 10 Mb/s
Drata Polarity - Function OFF; Signal Condition Mark; Binary “17; Line A is more negative than ling B
Function ON; Signal Condition Space; Binary “0”; Line A is more positive than line B.

Drivers- Signal swing; Balanced differential &5 volts peak-to-peak tnto 100 ohms; RS-422-A levels

Receivers - Load Impedance; 220 ohms; RS-422-A levels

Data timing - Data received by the SX/12 is sampled on the ON fo OFF fransition of the timing signal.
Datz transmitted by the SX/12 is clocked on the OFF to ON transition of the timing signal,

Cabling - Less than 200 fest recommended

Jumper Options

Because data and clock signals do not travel exactly the same paths in the SX/12 and the outside world, the
phase relationship between the data and clock signals can change as they travel along their circuits. At high
speeds this phase change can be significant. Located on the interface module circuit board is a pair of jumper
option blocks that allow the user to reclock the data. Selecting ‘yes® 1o this optien reduces the output clock
to output data skew from 60 ns to approximately 10 ns. For the “to DTE’ connectors, this affects the Recelver

T0 BTE TC DTR

§ | covoooccooooe | ‘ H

OE A A INef! Ie) QOCRCOoROITOT o)
X=X XY Te ReXoRoT. Rel) i

E i CoQUaAQeGaeo

L s 4 i

@ EAST WEST g@

$X/12 ElA-580 T0_DCE
INTERFACE MODULE o anoenneonnoe | o
LOOOUOOOOOODO i

7= -y
DITECE vo sox 10415 HONOLULU. M 86816

Figure O.1 EIA-5330 Interface

SX/12 DATA CHANNEL SIMULATOR 0-1



EIA-B530 INTERFACE

Timing (DD} io Received Data (BB) skew. For the West 'to DCE’ connector, if the EXTERNAL
TRANSMIT TIMING switch is “off’, then the DCE Transmit Timing (DB) to Transmitted Data (BA) skew
is affected. If the EXTERNAL TRANSMIT TIMING switch is ‘on’, then the DTE Transmit Timing (DA}
to Transmitted Data (BA) skew is affected. Selecting ‘yves’ to this option adds a one bit delay which may
not be desirable at low data rates.

Facing the back of the interface module, the reclocking options are located below and to the right of the 50

pint flat cable connector. The Reclock East Data Out option is selected with the right jumper block. The
Reclock West Data Out option is selected with the left jumper block.

Signalling Leads
DTE - DTE Configuration
East/West Conmector: Request To Send (CA) and Clear To Send(CB) are connected
together at each cormmector
DCE Ready (CC) and Received Line Signal Detector (CF) are held ‘on’
DTE - BCE Configuration, delay > 0

East Connector: Request To Send {CA) and Clear To Send(CB) are connected together
DCE Ready (CCj and Received Line Signal Detector (CF) are held ‘on’

West Connector: Request To Send (CA) and DTE Ready (CD) are held ‘on’
DTE - DCE Configaration, delay = 0
East/West Connector: Clear To Send{CB) (East) connected to Clear To Send{CB) (West)
Request To Send (CA) (East) connected to Request To Send (CA) (West)

DCE Ready {CC) (East) connected to DCE Ready (CC) (West)
DTE Ready (CD) (East) connected to DTE Ready (CD) {West})
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EIA-BE30 INTERFACE

Connector Pin Assignments

East "to DTE” Connector

Pin Circuit Signa! Lead Status

1 SHIELD Protective Ground Strapped to chassis ground

2,14 BA(A B} Transmitted Data West channei data input

15,12 DBIA,B) 3CE Transmit Timing Output

3,16 BB(A,B) Raceived Data East channei data output

4,18 CAIAR; Reguest to Send input

17.8  DDIAB} Receiver Timing Cutput

5,13 CB{A.B) Clear 1o Send Qutput

6,22 CClA,B} DCE Ready Cutput

20,23 CDIA,BY  DTE Ready input

8,10 CF{A,B} Received Line Signal Detector Qutput

24,71 DAA.B) DTE Transmit Timing input

28 ™ Test Mode Qugput Hnternally forced off)

18 L. local Loppback No connestion

21 RL Remote Loopback No connection

7 AB Signal Ground internally connested to circuit ground
West “to DTE” Conneetor

Pin Circuit Signal Lead Status

1 SHIELD Protective Ground Strapped to chassis ground

2,14 BA{A,B)  Transmitted Data East channe! data input

15,12 DBIA,B) DCE Transmit Timing Output

3,18 BRAB Raceived Data Waest channel data output

4,18 CAIAB)  Reguest to Send input

17,9 DIMA.B) Regetver Timing Qutput

5,13 CBI{A,B) Ciear 10 Send Ctput

6,22 CCIABY  DCE Ready Output

20,23 CB{A.B)  DTE Ready Input

8,10 CF{AB Received Line Signal Detector Output

24,11 DA[ABY  DTE Transmit Timing Input

25 ™ Test Mode Output {internally forced off)

18 Ll Local Loppback Mo connection

21 RL Remote Loopback No conhection

7 AR Signal Ground internally connected to circuit ground

SX/12 DATA CHANNEL SIMULATOR
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EIA-530 INTERFACE

0-4

Pin Circuit

Connector Pin Assignments

West ““to DCE” Connector

Signal

Lead Sratus

1 SHIELD
2,14 BAIAB}
16,12 DBIAB)
3,16 BB(AB)
4,18 CA{AB}
17,8 DDIAEB
5,13 CBIAB)
€6.22 CCiAB)
20,23 CD{A,B)
8,10 CTHAB
24,11 DAIAB}
25 ™

18 LL

21 RL

7 AB

Protective Ground
Transmitted Data
DCE Transmit Timing
Received Data
Request to Send
Receiver Timing
Ciear to Send

DCE Ready

DTE Ready

Recsived Line Signal Detector
DTE Transmit Timing
Test Mode

Local Loopback
Remote Loopback

Signal Ground

SX/12 DATA CHANNEL SIMULATOR

Strapped to chassis ground
Waest channsl data output
It

East channel data input
Qutput

input

lnput

Input

Qutput

No Cennection

Qutput

No Connection

Oenput Hirgsrnably foreed offt
Cutput {internally forced off)

internally connected to circuit ground



Appendix P
JT2 (6312 kbps) Mulli-clock Interface

Description

The T2 Multi-clock Interface Module is designed to convert between the TTL signals used within the SX/12
and signals complying with CCITT specification for 6.312 MHz T2 signals. BNC connectors are provided
for East and West receive and transmit data. L.ED indicators provide line status information. A BNC connector
provides a TTL level 6,312 MHz clock source, while another BNC connector allows an external TTL level
clock source to be-used as a network clock. A transmit timing selecror switeh allows the SX/12 to be used in
one of three different network timing configurations.

The ITZ Multi-clock Interface Module has the following capabilities:

- Transmit and receive data s B8ZS encoded.

- Transmit pulse shape meets NTT Technical Reference for High Speed Digital Leased Cir-
cuit Services.

- Receiver sensitivity is adjustable for 0-4.1 dB or 2.5-6.5 dB cable loss.

« Receiver jitter tolerance meets or exceeds CCITT recommendation G.824; 5 UL, 10 Hz t0
50 Hz; 0.1 UL, 2.5 kHz t0 60 kHz.

- Interface is transparent to T2 framing.

- Interfaces with network equipment.

- Interfaces with Customer Premises Equipment.

- Three transmit timing modes for timing the T2 wansmissions.

- Elastic buffer, size: 256 bits.

Timing Configurations

Three transmit timing modes are selectable with the “TRANSMIT TIMING SOURCE” switch. These are
Recovered Timing, Internal Timing and External Timing, The “CLK SLIP” indicator hghis if a timing problem
1s detecied, suggesting that an improper timing mode has been selected.

SX SERIES JY2 {6312 kbps) MULTH-CLOCK TRANSMIT TIMING SOURGE
INTERFACE MODULE e INTERNAL
i~ RECOVERED &
EAST - - T EXTERNAL WEST
RGV N ¢LK ¢Ik o ! ™
rC) (. [oun StIP SLIP R:zr?; @
", "
4@ Los Qx cggaz L%S rOx ::c%s
MON  ERROR MON  ERROR
6312 kbps GLOGR
[ EmnNAL @ ]
oUTEUT
75 QHMST!'L
TE m:: P.O. BOX 10415 HONOLULLU, Hi 96816

Figure P.1 TT2 Multi-clock Interface
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JT2 (6312 kbps) MULTI-CLOCK INTERFACE

The Recovered Timing mode uses the clock recovered from the received dara 1o time the data transmitted
out of the §X/12. in this mode, the master clock is located in the external T2 equipment transmitting to the
$X/12. Figure P.2 is a block diagram of this mode.

West East
TX] RCY TX RCY
7 § [ IR T
1 A nterface gl ég m(é J?z MU'ﬁ”ClDCk g‘a gzm T intarface —
1 i ¥ ot
o2 | Timing g =R Interface A B gT— E— %
- el Source EL ¥ 1 F ! 1 Soutce (]
I ; ! L
: ; ! .
T2 Equipment i | ! ; TZ bouipment
Supplying East-bound 1 e e - : Supplying West-bound
Timirig ! sXn2 . Timing
f Mainframe
Lo o e o e o e o T - RRCOVErRG CiOSk
R¥C = Recsive clock

Figure P.2 Recovered Timing Mode

RXD = Recsive data
TXC = Trangrnit clock
TKD = Transmit date

The Internal and External Timing modes allow the SX/12 to become the source of the master clock. The
Internal Timing mode uses a highly accurate 6,312 MEz crystal oscillator located on the interface module
as the master clack for Bast and West bound datz. Figure P.3 js 2 block diagram of the Internal Timing

mode.
West East
T FRCY ™ RCV ]
¥z - e — o 5 Tz
Inserface rﬁx_l, - L‘C I Cry;al % & L,EXC—'{ f interface
‘ J o m’ b Eaatic Osctlator Elastic ﬁ"J o & !
A R Butfer Buffer i :?“ B m%
| f 2
LT Equipment CJE JT2 Multi-clock g g T2 Equipment
using £ Interface @ g using
loop tming E ; laop timing
prt me w w - Hecovered cinok
g ! S.Xlﬂl 2 RXC = Receive clagk
Mainframe i RXD = Receive data
: TXC = Transmir clock
" = TXD = Transrit data
Figure P.3 Internal Timing Mode
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JT2 (6312 kbps) MULTI-CLOCK INTERFACE

The External Timing mode uses an external 6,312 MHz TTL (75 ohms) clock signal provided by the user
ag the master clock. This mode allows wander, jitter, and clock frequency errors to be injected by the external
clock generator. It also allows muldple SX/12s to run off a single master clock. Figure P.4 is a block
diagram of this mode.

West External East
T2 Clock
Source
T RCV ™ RCY
T2 =3 i 4 e
nterface rRX.C - k" - RX% nteriace
J ‘,_—é ‘ Lo Etastic Slastic ! dl ,_,é
& e =
F - oy Bufter Butfer B B
' N ! !
T EGHRENT ¢ T2 Multi-clock g L T EGURETT
. o ] .
using g interface g o using
loop timing i i = ioop timing
2
fa R o = - Recovered clock
2 " SX{.I 2 RXC = Receive clock
b Mainframe BXD = Receive dats
TXC = Transmit clock
- TAD = Transmit data

Figure P.4 Exterpal Timing Mode

You can choose one of these three modes with the three-position switch labeled “TRANSMIT TIMING
SOURCE” on the interface module,

Operation

IMPORTANT: The JT2 interface will onlv operate when the SX/12 Externsl

i it

The data rate on the SX/12 should be setto 6.312 MHz. If the CLK SLIP indicator comes on during operation,
there is a problem with the transmit or receive timing causing the interface’s elastic buffer to overflow er
underfiow. Check thar the SX/12°s External Transmit Timing switch is in the ON position if this cccurs.
Also check that all external equipment tming modes are set properly for the transmif timing source selected
on the interface. Select the proper line egualization using the dip switch located on the underside of the JT2
Multiciock Interface module.

Dip Switch
This dip switch sets line equalization and testing options for the East and West channels.

Switch Pogition Description DRefanit.Settings
1 East Transmit All Ones off

2 East Local Loopback off

3 East Remote Loopback off

4 East Recsiver Equalization off

5 {not usad) niu

8 West Transmit Al Ones off

7 West Lacal Loopback off

2 West Remote Loopback off

<] West Receiver Equalization off

10 [not used) Nl
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JT2 (6312 kbps) MULTI-CLOCK INTERFACE

Transmit All Ones - Setting to “‘on’’ causes continuous ones to be transmitted. Used for festing only.
Local Loopback - Setting to “on” routes the transmit data from the $X/12 back into the SX/12 on the
same port. Data also goes out the “TX’ connector of that port. Used for testing only.

Remote Loopback - Setting to a “'on” routes data coming in the “RCV™ connector o the “TX " connector
of the same port. Used for testing only.

Receiver Equalization - Seiting to “off” lets the receiver handle 0 to 4.1 dB of cable loss. Sefting o
“on’ lets the receiver handie 2.5 to 6.5 dB of cable Joss.

Specifications

Transmitter:
Output puise amplifide: 1.7 - 2.3 Vpk (2.0 Vpk nominal).
Coding: BEZS
Compties with Japaness NTT Technical Reference for High Speed Digital Leased Circuits
Receiver:
Coding: BSZS
Allowable Consecutive Zevos before LOS: 20 - 32. Recovery occurs when receive signal
TETUInS, .
Titter tolerance: Meets or exceeds CCITT recommendation G.824; 5 U, 10 Hz to 50 Hz;
0.1 UL 2.5 kHz to 60 kHz.
Jiter Transter: § dB.
Input impedance: 735 ohms.
Transparent to framing.
Clock Generator Cutput:
Connector: BNC female.
Voltage: TTL level into 50 ohms.
Frequency: 4.312 MHz 225 ppm
Duty Cyele: 50%
External Clock Input:
Connector: BNC female.
Voltage: TTL levels
{mpedance: 75 ohms.
Prequency: 6,312 MHz (jitter and frequency error can be added).
Duty Cycle: 45-55%at 1.4V,
T, RX Connector:
BNC female.
Interface Panel Indicators:

LOS - Loss OFf Signal is lit when 20 to 32 congecutive zeros ave been received. Indicator
goes off when receive signal returns.

TX MION - Transmitter Monitor is 1it if no signal is present on the TX connector for 20 to 32
consecutive clock cycles.

CODE ERROR - Code Error is {it if a violation of the B8ZS line coding scheme is detected.

CLIC SLYP - Clock Slip is lit when the Elastic Buffer overflows or underflows. This will g~
cur when the clocked data on the RCV line is not at the same nominal frequency as the
internal or external source clock.
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