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PREFACE

The DECOM Broadband Ethernet Transceiver Techmical Manual aliows a technician with 2 minimum
of four years of formal training and work expenence on telecommunications equipment (o install, operate,
and troubleshoot the broadband Ethernet transceiver This techmical manual conains the following
sections

Chagpter |: Intreduction - Contains a functional and physical descnpuiion of the broadband
Ethernet transceiver The chapter also contains illustrations of the umt. the indicator
pancl, and the connections to the DECOM transceiver A compiete set of performance
specifications for the transceiver are abso found in Chapeer |

Chagter 2: Interface Descriptien - Descnibes the interface between the host controller and the
transceiver. and also between the transceiver and the broadband Ethernet network

Chapter 3: Techaical Description  Contains the functional descniption of the DECOM trans-
ceiver. refemng to vanous functional block diagrams and uming diagrams for the
transceiver

Cuapter &: Maintesance - Explains troubleshooting procedures that allow the technicuan to deter-

mine the status of the transceiver and its operation in the Ethernet network
Appeadix A: Breadband Cable Specificatioms - Lists the single- and double-cable specifications
Related Documents

Title Decument “umber
DECOM Broadband Ethernet Transceiver Onner’s Manual EK-OOBET-OM
Ethernet Specifications AA-K759X°*-TK
H4000-T Ethernet Transceiver Tester User Guide EK-ETHTT-LG
Broadband Ethernet Channel and Certification Guide EK-Q0BEC-SM
Lthernet Commumications Server Site Preparation EK-DECSA-SP
and Planmng Guide

Ethernet Commumnications Senver Installation Guide EK-DECSA-IN
Ethernet Communications Senver Operations and EK-DECSA-OP

Maintenance Guide

*The X = a letier devigration indwating the verson ol the duvument

i




VAX Drvagnostic Supervisor User’s Guide
Ethernet Controllers

DEUNA User's Guide

DELUA User's Guide

DEQNA User's Guide

DECNA User’s Guide

DELNI iInstallation/Owner's Manual

DEFTR Broadband Ethernet Frequenc)y Translator
Owner’'s Manual

DEFTR Broadband Ethernet Frequency Translator
Techmcal Description

vill

EK-VXDSU-UG

EK-DEUNA-UG
EK-DELUA-UG
EK-DEQNA-UG
EK-DECNA-UG
EK-DELNLIN

EK-FRETR-OM

EK-FRETR-TD
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CHAPTER 1
INTRODUCTION

1.1 GENERAL DESCRIPTION

The broadband Etheret transceiver (DECOM) allows a controller installed 1n data terminal equipment
(DTE) conforming to Version 2 0 of the Ethernet local area network (LAN) speaification to send and
recetve data over a single- or dual-cable broadband network

Pretecel

The DECOM transceiver converts the Manchester-encoded Ethernet packets from its controller into
differentially-encoded binary phase shift keyed (DBPSK) RF bursts, and transmits these bursts to other
DECOM transceivers 1n the network The DECOM also demodulates. decodes. and converts DBPSK
bursts from other DECOM transceivers into Manchester-encoded Ethernet packets for its controller

Ceollisions

Simultancous transmissions from two or more controllers and their DECOM transceivers are referred 0 as
collisions After a collision, all controllers stop sending packets for a random time interval This clears the
Ethernet channcl used by the DECOM transceivers so that one of the controllers can successfully send a
packet over the network

An Ethernet local area network uses carner sense mulupie access/collision detection. or CSMA/CD
When a collision 1s detected. the DECOM transceiver sends a collisson enforcement signal over a collision
enforcement channel adjacent to the Ethernet data channel The enforcement signal causes the other
DECOM transceivers in the broadband Ethernet network to send collision prescnce vignals to their
controllers

Each ume a DECOM transceiver successfully transmits a packet without encountenng a collsion o
transmits a collision enforcement signal over the broadband Ethernet collision enforcement channel
network This transmission is calied a heartbeat When the DECOM transceiver detects 1ts own heartbeat
signal. 1t sends a colhsion presence signal to 1ts controlier. indicating that it has successfully sent the packet
over the Ethernet channel

Guard Circuits

Guard circuits in the DECOM transceiver inhibit continuous transmissions onto the coaxial cable of more
than 150 ms When the cause of the continuous transmission has been removed. transmissions shall be re-
cnabled within 100 ms This redundant circutry ensures that a failure in a singie DECOM tramceiver does
not Jam the network by causing the DECOM to continuously transmit a carner

Dewnceaverter

If the transceiver 1s installed 1n a single-cable network, a downconverter module 15 used on the DECOM
transceiver and a DEFTR frequency translator is used in the cable faciity at the headend The DEFTR
frequency translator receives transmissions from the DECOM transceivers on the reverse channel, shifts
them up to the forward channel frequency. and transmits them on the cable facility The downconverier
installed on the DECOM transceiver converts the forward Ethernet channel froquency (output of the
DEFTR frequency translator) to the DECOM demodulator frequency




Lespback Testing
The DECOM transcerver has two loopbeck test modes

e DIGITAL LOOPBACK - Tests the DECOM digital logic by routing the output of the transmit
data logic (normally intended for the RF modulator) to the input of the recewve data logc
Drgital loopback 1< internal o the DECOM transceiver and s activated by the rear panel toggle
switch

e RF LOOPBACK - Tests the DECOM tramscerver's RF dynamic range RF loopback 15
performed by connecting the RF input 1o the RF output, external to the DECOM. utlizang a
loopback attenuator

Power Supply

A switching power supply provides regulated power supply voltages to the modem and logic circuits in the
DECOM transceiver and allows the DECOM to operate at either 115 V or 2°0 Vac, depending on the
sctting of the rear pancl line voltage select switch

lndicaters
Tabie 1 |1 hsts the indicators on the front panel hght that represent transceiver status
Table 1-1 DECOM ladicaters

Indicater Coler Ceondition

READY Green AC power ON
NORMAL/LOOPBACK switch in NORMAL position
Overlength packets have not been sent
Guard circuits not active

TRANSMIT Green Transmit carmer ON  Logye board transmitting data to
modulator

RECEIVE Green Data carner detect from demodulator 1s high Indicates pres-
ence of receive data on reccive data output from demodu-
lator, or decoded transmit data from output transmit logxc
arcuits when LOOPBACK/NORMAL switch 1s 1n the
LOOPBACK position

COLLISION Amber Colliston has been detected and the controller has been
signaled
Does not light duning colhision detect self-test (heartbeat)
signals

IN RANGE Green Lights cach time the transceiver receives its own transmission
within the maximum round tnp delay allowed by Ethernet
specification
Indicates the transceiver s wvithin the proper distance from
the headend

LOOPBACK Amber The transmit dawa logic output (encoded TX DATA) from

the input of the modulator circuitry 1s connected to the input
of the recaive data logic circwstry
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1.2  FUNCTIONAL DESCRIPTION

1.2.1 Bresdband Ethernet Channel

The broadband Ethernet channel provides a commumcations hink through which stations may commun:-
cate using the Ethernet carner sense multiple access/collson detect (CSMA /CD) protocol

Broadband Ethernet transceivers operate on three contiguous 6 MHz channels of dual-cable broadband
telccommunications networks and within two groups of three contiguous 6 MHz channels of ungle-cable
broadbund telecommunications networks These 18 MHz segments of the frequency bandpass are referred
to as the Ethernet channel

The broadband Ethernet transceivers perform the following functions

e  Accept Manchester-encoded data from CSMA /CD data terminal equipment (DTE), normally
called the Ethernet controller, which resides in each applicabie station

®  Decode the Manchester-encoded data to produce non-return-to-zero (NRZ) encoded data
e  Scrambic and reformat the NRZ data
e  Differentially encode the data

o  Generate a modulated (binary phase shift keyed) waveform from the differentially encoded
dau

e Filter and transmit the modulated waveform

e  Transmit a scparate (distinct from data) frequency modulated signal 1o provide a test collmon
enforcement signal at the end of each transmission interval

e  Recaive the differenually encoded binary phasc shift keyed modulated RF data signal
e  Demodulate and differentially decode the received RF data signal

®  Descrambic the received bit stream

¢ Manchester encode the descrambied bit stream

¢  Send the Manchester-encoded and descrambied bit stream to the DTE

e Detect the end of receive message frame

®  Receive the frequency modulated collision signal

®  Detect data collisson conditions

e  Transmit a separate (distinct from data) frequency modulated waveform output to provide a
collision enforcement signal if a data collsion 1s detected

The 18 MHz bandwidth of the Ethernet channel 1s subdivided into two segments

e |4 MHz for data transmissson
® 4 MHz for collisson enforcement signaling



The binary phase shift keved modulated data carner is at the center of the 14 MHz data segment The
frequency modulated collision enforcement carmer 13 at the center of the 4 MHz collmon enforcement

scgment

The 4 MHz collmon enforcement segment of the 18 MHz Ethernet channcl bandwidth allows a collsson
enforcement sgnal 10 be sent 1o other transceivers at a frequency that does not interfere with the data
sgnal Collision enforcement signaling is also performed at the end of each transmmssion interval 10 test the
collmion detect arcwtry of the transmiting modem This signal s referred 1o as the heartbeat

During 1ts transmussion interval, the transmitung transceiver monitors data collision conditions by compar-
ing the source and destination address bits of the data packet being transmitted with the source and
destination address bits of the data packet being received If the received bits do not match the transmitted
bets. the transmitting transceiver transmits a collson enforcement sgnal

Digital Equipment Cerperatisa’s Single-Cable Broadbaad Ethernet (hoanel

The singiccable version of Dgital EQuipment Corporation’s broadband Ethermet channel products s
intended for use on mad-sphit brosdband cable faciities Diygital Equipment Corporation’s brosdband
Ethernet products use three adjscent channels (54 1o 72 MHz) of the reverse bandpass and three adjacent
channels (210 25 10 228 25 MH7z) of the forward bandpass Collectively. these channcls are referred 1o as
the DIGITAL Ethernet channel of a single-cable broadband facility

The DIGITAL Fihernet channc! of the single-cable broadband facility (Figure 1-1) s implemented using
data terminal equipment (DIGITAL Ethernet controllers), broadband communication modems
(DIGITAL broadband Ethcrnet transcesvers, DECOM, equipped with a downconverter), and a headend
processor (DIGITAL Ethemet frequency translator. DEFTR)

Diygital EQuipment C wporatwon's singie-cable broadband Ethernet transceiver s the DECOM equipped
with a downconvertei As shown in Figure | 1. the DECOM transceiver connects 1o the single-cable
facihity through an RF drop cable. which attaches 10 a cable facility tap or outlet The DECOM interfaces
to an Ethernet controller locsted in the associated station through an Ethernet transceiver cable The
DECOM transmits in the 54 10 72 MH7 bandpass and receives in the 210 25 10 228 25 MHz bandpass

Toble 1-2 DECOM Medel Designations

Viedel Tepalegy Power laput
DECOM-AA Dual-Cable 115 Vac
DECOM-AB Dual-Cabie 230 Vac
DFCOM-BA Single-Cablc® 1S Vac
DECOM-BB Singlc-Cabic® 230 Vac

*A downconverter 1s installed on the back of the
DECOM transceiver
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DECOM HOST SYSTEM
o TRANSMITS IN THE
REVERSE ETHERNET ETHERNET
CHANNEL BANDPASS CONTROLLER
(54 TO 72 MHI)
o RECEIVES IN THE ETHERNET
TRANSCEIVER

FORWARD ETHERNET
CHANNEL BANDPASS CABLE

HEADEND 1210 2% TO 228 25 MH2)
DECOM
QUTPUT MODEM)
COMBINER RF DROP
CABLE
FORWARD CHANNEL — {RG 6 TRIPLE
{160 TO 450 MKz BANDPASS) SH ELDED)
TRANSLATOR
DIPLEXOR
(DEFTR BROADBAND CABLE oy L
REVERSE CHANNEL
(5 TO 120 MHz BANDPASS)
INPUT
COMBINER
DEFTR

e RECEIVES IN THE
REVERSE ETHERNET
CHANNEL BANDPASS
(54 TO 72 MHz)

o TRANSMITS IN THE
FORWARD ETHERNET
CHANNEL BANDPASS
{21025 7O 228 5 MHaz)

Mu . b ?

Figure 1-1 Single-Cable Broadband Ethernet Channel Impiementation

In the uinglecable topoiogy (Figure 1-1), the binary phase shift keyed modulated data and frequency
modulated collmon enforcement signal outputs of the transceiver are transmitied on the coaxial cabie at
the reverse Ethernet channel frequencies These signals propagate through the coaxul cabie facility to the

frequency translator

Digital Equipment Corporation’s single-cabie broadband Ethernet frequency translator s the DEFTR As
shown in Figure 1 1, the DEFTR s located wittun the cable facility headend The DEFTR frequency
translator filters the incoming reverse channel signals 10 accept only reverse Ethernet channel frequencies
The DEFTR translates the reverse Ethernet channel bandpass signals to forward channci Ethernet ugnals
(210 25 10 228 25 MHz) The translation s performed using a8 282 25 MHz local oscillator and muung
arcuits The DEFTR frequency transiator also amplifies the translated sugnals

Dunng the frequency translation process. the frequency allocation format of the received reverse bandpass
signals 1s inverted by the translator The signal received at the lowest frequency in the reverse Ethernet
channe! bandpass s transmitied at the highest frequency of the forward Ethernet channel bandpass.
therefore. the highest frequency output of the DECOM transceiver becomes the lowest frequency output
of the DEFTR frequency translator

- —



The recerver portion of the DIGITAL brosdband Ethernet transceiver. DECOM. contains an external
downconverter that uses a 282 25 MH7 local osallator and mixer circuitry to convert the 210 25 to 228 25
MH7 forward direcion bandpass signals 10 S4 10 72 MHz ugnals acceplable by the DECOM receiver
Duning this conversion. the frequency allocation format of the received signals w inverted The signal
received at the ughest frequency in the forward Ethernet channel bandpass 15 converted to the lowest
frequency of the reverse Ethernet channel bandpass. therefore. the inversion performed at the headend by
the translator u reversed Thus. the format of the received information sent to the Ethernet controller s 1n
the same frequency format as that transmitted from the controller to the DECOM transceiver and the
same as that transmitied on the reverse Ethernet channel bandpass

The received Fihernet channel signals are then converted to Manchester-encoded information, which 1s
pamed 10 the station Ethernet controlier

Digital Equipment ( orperstisa’s Dual-Cable Breadband Ethernet Channel

Dyptal Equipment Corporation s broadband Ethernet products use three adjacent 6 MHz channels (54 to
72 MH7) of the available dual-cable faciity bandpass Collectively. these channcls are referred (o as the
DIGITAL Ethernet channel of a dual-cable broadband facibity

The DIGITAL Ethernet channel of a dual-cable broadband facility (Figure 1-2) s implemented using data
terminal equpment (DIGITAL Ethernet controliers) and brosdband communication modems (DIGITAL
Ethernet tramsceivens. DECOM)

Dygital Equipment C orporation’s dual-cabie brosdband Ethernet transceiver s the DECOM  As shown in
Figure | 2. the DECOM transceiver connects to the dualcable faciity through two RF drop cabies

e  The first RF drop cabie attaches the DECOM transceiver 10 a tap/outlet on the transmit cable
of the dualcable facihity

®  The second RF drop cabie attaches the DECOM transceiver to a tap/outlet on the receive cable
of the dual-cable facility

The DECOM transceiver 1s connected through an Ethernet transceiver cable to an Ethernet controller
located 1n the staton

The binary phase shift keyed modulated data 18 transmitied and received on the cabie facihity in the S4 1o

68 MHz bandpass The frequency modulated collisson enforcement signal 1s transmitied and received 1n
the 68 to 72 MHz bandpass

1-6

-

in the dual-cabic broadband topology (Figure 1-2). the brosdband Ethernet transceiver transmits phase
shift modulated data and frequency modulated collsion enforcement signais on the transmit cable The
transmutted signals propagate through the transmut cable. the headend. the receive cable. and back 0
the receiver secuion of all broadband Ethernet transceivers The transceivers receive the ugnals, conven
the received signals to Manchester-encoded informaton, and pass the information to the Ethernet
controller

Digital Equipment Corporation's dual-cable broadband Ethernet channel and related product specifica-
tions are provided in Secuons | 4 through 1 47

HOST
SYSTEM
ETHERNET
CONTROLLER
ETHERNETY
TRANSCEIVER
CABLE
DECOM MOOEM
TRANSMITS AND (DECOM)
RECEIVES IN THE RF DROP
ETHERNET CHANNEL CABLES
BANDPASS (54 TO 72 MHz) - ; (RG 6 TRIPLE
SHIELDED)
TAP/
BROADBAND CABLE OUTLET ]
RECEIVE CABLE
HEADEND (5 450 MHz BANDPASS)
TAP/
BROADBAND CABLE OUTLET b
TRANSMIT CABLE
{5 450 MHz BANDPASS)
ME VS8 r2
Figure 1 2 Dual-Cabic Broadband Ethernet Channel Implementation



1.2.2 Centrelier o DECOM Packet Fermat
The DECOM broadband Fihernet transceiver formats the Manchester-encoded data recetved from the
Ethernet controller in the host system The packet structure of the controller output s shown m Figure 1-3

|
FRAME I
REAMBLE, | DEST SOURCE TYPE DATA CHECK INTERFRAME
ARY 8YTE ADORESS | ADDRESS SEQ SPACING
_____ [
8BYTES 8 BYTES 6BYTES 2BYTES 48 TO 1500 BYTES ABYTES 963

Figure 1-3  Example Format of the Ethernet Packet (From Controlier to DECOM)

Table 1-3 Controlier to DECOM Packet Format

Segment Seurce Leagth Fuaction

Preambie/ Controller 8 bytes Synchromizes the DECOM

start byte

Destination Controller 6 bytcs Indicates which node

address receives the packet

Source Controller 6 bytes Indicates the ongin

address of the packet

Type Controller 2 bytes High-level network
protocol use

Data Host system 46-1500 bytes Message data

Frame check Controtler 4 bytes 32-st CRC value

sequence (FCS)

Interframe Controller 96 us Interframe recovery

spacing

Packet Processing

The Ethernet packet sent from the host computer's Ethernet controller (o the transceiver contains a
preambie of alternate ones and zeros, terminated by a double | (end of preambic) End of preambie =
followed by a desinatson address (sdentifying the comtroller to which the data s to be sent), a source
address (xdentifying the controller onginating the data). and the data iself The frame check sequence
follows the data and contains a 32-bit CRC value See Figure |-3

To make up for preambic bits that are lost dunng the clock timing recovery sequence in the transmituag
tramsceiver, the transmitting transceiver adds eight bits 1o the start of the preambie These cight bits are
follkowed by the preambie bits from the controller

A unique word, consisting of two zeros. s added to the packet by the transmuting DECOM transceiver
The umique word signals the beginning of a scrambier code sequence The umque word 1s generated by
forcing bits 24 and 25 of the preambic 10 zero The 23 to 39 bit scrambier code sequence 1s created by
scrambling the rest of the controll.r precambic with the contents of the scrambier shift regster

The destination address. source address, and data are transferred by the DECOM transceiver to differen-
tially encoded and scrambied form, but without being altered as 15 the preambie

The postamble 1s generated by the DECOM transceiver and consists of a zero followed by 22 ones
{ “fferential encoding inverts the bits) The postamble signals the end of the data to the receiving
transceivers and does not appear at the receiving controller

A heartbeat signal follows the end of the postambie by six it times, and s sent over the cotlison
enforcement portion of the Ethernet channel by the transmitting transceiver This checks the integnty of
the DECOM transceiver's collision enforcement and detection circwtry afier each packet » received
After the heartbeat 1s successfully detected, the transmitung transceiver sends 2 10 MHz signal to its
controller over its collision presence pair on the transceiver cable

Data passing between a controller and a transceiver 3 Manchester-encoded. while puckets pasaing between
transceivers are differentially encoded and scrambied (except for the preambic that occurs before the
unique word, and the postambie that 1s differentially encoded, but not scrambled)

The transceiver sends the Ethernet packet (Figure 1-4) over the Ethernet channel The data packets
returning to the transceiver are delayed, depending on the size of the cable facihity

19




1.23 Bresdhand Ethernet Pachet Fermnt

OEST

ADDRESS

f
|

SOURCE
ADDRESS

6 87
TIMES

—O0QUC_0C_ ) <

1.2.4 DECOM ¢e Centrelier Packet Fermnt (Figure 1-5)

PREAMBLE/
START BYTE

DESY SOURCE
ADDRESS | ADDRESS

TYPE DATA

8 BYTES

6 BYTES 6 BYTES

2 BYTES 46 70 1500 BYTES

FRAME HEART
CHECK BEAT
SEQ
4 BYTES 10 MHz
SIGNAL®
MXVES8 1174

Figure 1-S Example Format of the Ethernet Data Packet (From DECOM to Controller)

EAMBLE DATA & CRC POSTAMBLE
23 BITS I 48 1504 BYTES 23 BITS
SCRAMBLER Table 1-S DECOM te Contrelier Packet Fermat
SEED
22 39 BITS Segment Sewrce Leagth Function
COLLISION PRESENCE
3‘:;“035 SELF TEST Preambie Onginaung 6 bytes Synchromizes the DECOM
2 BITS 6 BIT TIMES controller
Maved 173
Desunation Onginating 6 bytes Indicates which node 1s
Figure 1-4 Exampic Format of the Ethernet Data Packet (From DECOM 1o DECOM) address controller 1o receive the packet
Table 14 Breadband Ethernet Pachet Format Source Onginating 6 bytes Indicates ongin of the
address controller pecket
Segment Seurre Length Functien
Duata Onginating 46-1500 bytes Message
Preambie Controller & 23 bats Synchromzng system
transceiver
F heck Ongnat, 4 bytes 32-bait CRC value
Unsque word Tramceiver 2 bis Dehmiter for descrambling ;rn; oomrollelfn' y H
mmbkr Tramoeiver 23-39 bus P". m‘:'::::::: on the coaxal *Colhseon Onginating 700 ns Indscates successful
cabie presence transceiver nominal transmuss:on of data
sclf-test packet
Destination Controller 6 bytes Indicates which node (heartbeat)
addres receives the packet
*Transmitting controller only
Source Controller 6 byies Indicates the ongin
address of the packet
Data Host system 46-1°504 byles Data packet plus CRC
1.3 PHYSICAL DESCRIPTION
Postambic Transcaver 23 bits Indwcates end of The DECOM broadband Ethernet transceiver is packaged in a shoet metal chasass surrounded on five sides
transmiseion by an inpection-molded plastic sheill (Figure 1-6)
Collimon Tramcerver 32 bits Checks integnty of
preaence self - the network collmon
test (heartbeat) enforcement

1-10




LOGIC MODULE

DOWNCONVERTER

TOP COVER

MODEM MODULE

Figure 1-6

A

POWER SUPPLY
ASSEMBLY

8OTTOM COVER

DECOM Broadband Ethernet Transceiver
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The rear of the chassis (Figure 1-7) 1s not enclosed by the plastic shell, which allows access to the
connectors on its rear panel Ventilation holes along the sides of the plastic shell and the sides of the
chasexs, and an operung for the cooling fan at the rear of the chassis provide paths for the flow of cooling
arr

RECEIVE MODEM SLOW-
RF DROP FREQUENCY sLOW
CABLE WINDOW FUSE

12 VOC TRANSMIT
POWER SOURCE CONNECTOR

CONTROLLER
CONNECTOR

115/230

TRANSCEIVER POWER
CABLE SWITCH
RECEIVE TRANSMIT POWER
CONNECTOR RF DROP CORD
CABLE

MKVB5 0158

Figure 1-7 Dual-Cable DECOM (Back View)
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The downconverter moduie (Figure 1-8) connects to and s mounted over the TRANSMIT and RECEIVE
type F connectors and the +12 Vdc power connector A rectangular opening in the rear panel allows users
10 soc the frequency range marked on the side of the sheet metal box enclosing the modem module

SLOW-
8LOW
FUSE

DOWNCONVERTER

TX/RX
OUTLET

TRANSCEIVER

CABLE
CONTROLLER 115/230
CONNECTOR POWER
SWITCH
MKVBS5-0159
Figure 1-8 Downconverter - Single-Cable DECOM
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The operating status of the transceiver s displayed by hght-emiting diode (LED) indicators on the front
pancl, and are visible through a plastic window on the front panel of the injecuon molded plastic shell.
Labels on the window in the front panel indicate the functions of each of the LED hghts (Tabie 1-1)

LOOPBACK READY TRANSMIT RECEIVE COLUSION IN RANGE

O O O O O O

(AMBER) (GREEN) (GREEN) (GREEN) (AMBER) (GREEN)

I

MKv85-0163

Figure 1-9 Front Panel
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1.4 DECOM SPECIFICATIONS
1.4.1 Physical Specifications:
Heght

Width

Depth

Weght

e  Single-Cable Transceiver

®  Dual-Cable Transcewver

1.42 Eavireameatal Specifications
Operating Temperature Range:
Storage Temperature Range
Operaung Humidity Range:

Max Operating Alutude.

Max Nonoperating Altitude

Electromagnetic Environment

Susceptibility to EMI

AC Power Line Conducted
Suscepubility-

Resistance to AC Power Line
Transients:

Electnical Isolation.

107 cm (4.2 in)
48.9 cm (19.3 in)

32.1 em (12.6 in)

6.5 kg (14.2 1b), approximately

6.2 kg (13.7 Ib), approximately

5° 10 40°C (41° to 122°F)

—20° 10 +70°C (—4° to +167°F)
10% to 90% noncondensing

2348 m (8,000 f1) above sca level
9144 m (30,000 ft) above sea level
2 V/m from 10 KHz to 30 MHz
S V/m from 30 MHz to | GHz

.1 V/m from 54 MHz to 72 MHz

Meets FCC Part 15, Subpart J. Class A and VDE
0871

Operates properly with 3 Vrms superimposed on
the power line inputs between 10 KHz and 30 MHz

(hot, neutral, and ground)

Operates with 2.5 WS transients supenmposed on
the power line (hot, neutral, and ground)

250 kilohms between any transceiver cable conduc-
tor and the shield or the center conductor of the
coaxial drop cable, at 60 Hz. with a breakdown
voltage of 250 Vac
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Resistance to Static
Drscharges.

AC Power:

Withstands static discharges of 15 kV at 25 A
without requining operator intervention

115 V Configuration - 89 Vac to 128 Vac at 59 to
61 Ha

230 V Configuration - 179 Vac to 256 Vac at 49 to
5t Hz

1.4.3 Trassmit Pair Specifications (Transceiver Cable Interface)

Data Rate:
TX Squelch:

Impedance.

10M bats/s (+.01%)

Turns off after the first ncgative transition below
—400 mV

Turns on after the last positive transition above
-175 mV

78 +5 ohms

1.4.4 Receive Pair Specifications (Tramsceiver Cable Interface)

Signal Level:

(Into a 78 [£5] ohms differential
load and an 18.5 ohm common
mode load over a frequency

of 3 10 30 MHz)

Data Rate:

630 mV p-to-p typical drive
+550 mV p-to-p minimum dnve
+1200 mV p-to-p maximum drnive

10M bits/s +.01%

1.4.5 RF Coaxial Cable Interface Specifications (Input)

Receive Frequencies:
] Data Band

- Single-Cable
- Dual-Cable

° Colhsion Enforcement Band

Single-Cable
Dual-Cable

1-17

214.25 10 228 25 MHz
54 to 68 MHz

21025 10 214.25 MHz
68 10 72 MHz




Sensitivity (min  receive ievel)

] Data Band -3 dBmV
] Collimon Enforcement Band -3 dBmV

Squelich On (with —34 dBmV white
noise/6 MHz bandpass).

° Data Band -8 dBmV
] Collision Enforcement Band 8 dBmV

Squekch Off (with 34 dBmV white
nousc/6 MHz bandpass)

° Data Band (w/CW) 18 dBmV

. Data Band (wvith data signal) -22 dBmV

] Collission Enforcement Band 12 dBmV
Dynamic Range

] Data Band -310 +15dBmV

° Collision Enforcement Band 3o +15dBmV

Bit Error Rate (—34 dBmV white
noise/6 MHz bandpass, -3 dBmV
signal) 109

Return Loss (mmmimum, within
Ethernet band, power applied) 14 dB

Maximum Level of Adjacent NTSC
TV Channels for Rejection
(Adjacent channels are the

6 MHz bands on either side of

the 18 MHz Ethernet bands):

L Audio Carner 0 dBmV
o Peax Video Sync +12 dBmV

1.4.6 RF Coaxial Cable Interface Specifications (Output)

Transmit Frequencies

o Data Band
- Single-Cable 214.25 10 228.25 MHz
- Dual-Cable 54 10 68 MH:z

] Collision Enforcement Band

Single-Cable 210.25 10 214.25 MHz
Dual-Cable 68 to 72 MHz
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Transmit Power (75 ohm load):

* Data Band
[ ] Collision Enforcement Band

Postamble Level (75 ohm load)
Nominal: 1000 mV peak-to-peak

Collision Detect Self-Test
Signal Level (75 ohm load)

Carrier On/Off Ratio:
Bandwidth (see mask)

] Data Band
° Collision Enforcement Band

Return Loss (min. within Ethernet
channel, power apphed):

Guard Circuitry:

. 2 RF Guard Circuits

® | Dngital Guard Circuit
(1n logic subassembly)

] Reset (normal operation)

1.4.7 Signal Processing Specifications

Scrambling Technique (for data
for RF transmussion):
Encoding:

° RF Transmission
Transceiver Cable

. Transmission
Decoding:
o RF Received Data Signal

® Transceiver Cable
Received Data Signal

1-19

50 (£2) dBmV
50 (+2) dBmV

1000 mV peak-to-peak
>65 dB

54 to 68 MHz
68 to 72 MHz

14 dB

Ensure that transmussions longer than 150 ms never
occur (shall not inhibit conuinuous transmissions of
fewer than 20 ms)

Operator-imitiated, ac power down and powerup

CCITT V.29 type with sced changing for each
transmatted packet

Dufferential

!
|

|

Differential (Delay and muluply technique in com-
bination with demodulation at IF)

Manchester

Manchester



Modulstion

° infferentially b ncoded Duta Binary phase shift keying (BPSK)
C ulhmion |-nforcement frequency modulation of random datas
Demodulation
° R}l s Band Delay and muluply at it
L Rl < ollimon Enforcement Level detect

t-20
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CHAPTER 2
INTERFACE DESCRIPTION

2.1 INTERFACE OVERVIEW

The DECOM transceiver provides the functional interface between the broadbard coaxial cable facility
and the transceiver cable Figure 2-1 shows a sampie configuration of an Ethernet physical channel of
which the broadband Ethernet transcaiver is a part

2.2 CONTROLLER TO TRANSCEIVER INTERFACE

2.2.1 Tramsceiver Cable

The transcerver cable interface 1s used to provide a communications hnk between the DECOM transceiver
and an Ethernet controller, local network interconnect (DELNI), or communications server The physical
interface between the broadband Ethernet transceiver and the transceiver cable 1s provided by a 15-pin D
submimature connector on the DECOM rear chassss

A chart on page 2-3 shows the clectncal connections for the transceiver cable

12.2 Electrical Parameters (Tramsceiver Cable)
The transceiver cable conforms to the following parameters

Charactenstic Impedance 78 (+S ohms)

Transfer Impedance Shall not exceed the values shown in Figure 21-2 as a
(Common Mode) function of frequency

Transfer Impedance 20 dB lower than that specified for common mode with
(Drfferential Mode) respect to any signal pair

DC Resistance (Pair) Less than 40 millohms/m

Attenuation Less than 3 dB (measured at 10 MH7) for the total length

between the tramsceiver and the controller
Propagation Velocity 065 ¢ mmmum (513 ns/m)

2.2.3 Grounding aad Shiciding Parameters (Tramaceiver Cable)

The shield of the transceiver cable must be connected to the chassis of the device housing the controller,
local network interconnect. or communications server The connection must be a direct, low inductance
{not 10 exceed SO nH) connection

Bouth pin | of the bulkhead connector and the backshell of the mating transceiver cable connector must be
connected 1o the chassis Connecting pin | of the bulkheaa _sanector only 18 not adequate. a direct
connection between the transceiver cable connector backsheil and the chassis must be provided. also
Grounding 1s provided by the mating D connectors

2-1



CLIENT LAYERS

DNA

ARCHITECTURE DATA LINK LAYER

PHYSICAL LAYER

DATA LINK CONTROLLER PHYSICAiHANNEL
|

FUNCTIONS l l r

TO STATION DATA ENCODE & TRANSMIT &

STATION™ |NTERFACE | |ENCAPSULATION DECODE RECEIVE w
<
(& ]
(@]
| | A | ) 2
g
a
ETHERNET CONTROLLER BOARD TRANSCEIVER <
TYPICAL { DROP 3

IMPLEMENTATION TRANSCEIVER CABLE

CABLE

D f D DECOM

COMPATIBILITY
INTERFACES

MKVE8-1175

Figure 2-1 Ethernet Architecture and Typical Implementation
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Trassceiver Cable Connections

DECOM Cenmection Functlen Ceontrellor Conmectise
Connector Backshell Sineild Connoctor Backshell
Pin | Shield Pm |
Pin 2 Collmon Presence(+) — Pim 2
Pin 3 Transmut(+) Pia 3
Pin 4 No Connection - Pm 4
Pin S Receive(+) Pas
Pin 6 Power Retum® Pin 6
P 7 No Coasection - Pa?

Pin 8 ~ No Connecuon - P8
Pin 9 Colliswon Presence( ) Pin 9
Pin 10 Transmut( ) Pim 10
Pin 11 - No Connection - Pin 11
Pin 12 Receive( ) Pim 12
P13 Power® P 1)

Pin 14 - No Connection - Pin 14
P 1S ~ No Connection - Pin 15

* The DECOM transcerver does not utilize power from the controlicr Pins 6 and 13 are
terminated to a 78 (25) ohm ac load wmithin the DECOM transcesver

224 Trassmit Pais (Trassceiver Cable)

To transmit, the transmit pair of the transceiver cable must be dnven as follows

Pins

Dnive Levels

Source impedance of Dnver

2.2.5 Receive Puir (Tramsceiver Cable)

TRANSMIT (+) = Pin 3
TRANSMIT ( )= Pin 10

+550 mV minimum
+]1 2 V maximum

Greater than 415 ohms

The receive pair output of the transceiver has the following charactenstics

Pins

Signal Leves

Transformer Coupling

Time Constant

RECEIVE (+) = Pin §
RECEIVE ( )= Pin 12

+550 mV minimum
+]1 2V maumum

The magnetiang inductance of the coupling transformer
15 30 uH (+10%)

Inductive-resistive ime comstant 5 335 to 600 ns with
cable impedance of 78 (+9) ohms

2-3



226 (oliisien Pressace Puir (Trassceiver Cabie)
The colsson presence pair output of the transcerver has the following characiersucs

P COLLISION PRESENCE (+) = Pn 2
COLLISION PRESENCE ( )= Pn 9

+550 mV mimimum
+1 2 V maumum

Sgnal Levels

The magnetinng inductance of the coupling transformer
B 30 uH (210%)

Tramsformer Coupling

Inductive-resstive time constant 1s 335 to 600 ns wth
cable impedance of 78 (+5) ohms

Time Constant

100
10
TRANSFER
IMPEDANCE
(mSl/meter)
-
01 T T T
10 KHz 100 KHz ' MMz 10 MMz 100 MHz
FREQUENCY
Tx9¥8
Figure 2-2 Transfer Impedance (Transceiver Cable)

24

217 Tramsceiver laput Respense Characterintics

Dunng the wdle staic. the output of the differential ine dniver must be high Becawse of transformeer
coupling. however, the idie state output voltage will decay to zero on the transceiver cable duning the wdie
state The first transtion of the sgnal sent 1o the transceiver on the transmit pair must be negative guang,
the last transition must be posiive going
Tramsformer Coupling Magnetining inductance of the couphng transformer = 30
aH (+10%)

Inductive-resistive ime constant 8 335 to 600 ns wnth
cable impedance of 78 (¢5) chms

Time Constant

Input Threshoids The transceiver uses a squeich caircut with hysieresss to
provide nowse immunity The squelch thresholds are as

- = follows

o TRANSMIT TURN-ON - The differental input
signal must be more negative than 350 mV, nomr-
nal (—400 mV, mimimum), for a penod between S0
and 100 ns to turn off the transmtier u ueich

° TRANSMIT STAY-ON  The differential input
signal must be more negative than 150 mV. nomi-
nal, 10 keep the transmitter squeich turned ofT

13 SINGLE-CABLE ETHERNET SYSTEMS' RF SIGNAL INTERFACE

2.3.1 DECOM Signal Frequeacy (Single-(abie)

The channel frequencies for a single versus dual-cable broadband Ethernet network are different. howev-
er. the basic RF section internal 10 the DECOM transceiver always operates on the same froquencies
whether installed 1n a single- or dual-cable system The DECOM frequencies are

e DATA CARRIER - At 61 MHz, which 13 phase-modulated The data carner band or frequen-
cy spectrum 5 14 MHz wide around the 61 MHz carmer (from $4 10 68 MHz)

e COLLISION ENFORCEMENT CARRIER - At 70 MHz, which 15 frequency-modulated
The collison enforcement band 1s 4 MHz wide around the collision enforcement camer (from
68 to 72 MHz2)

A frequency translator (DEFTR) shifts the transmit frequencies up for transmission on the cable facility
while the downconverter installed on the DECOM transceiver shifts the cabie facility frequencies down for
tne DECOM receiver See Figures 2-3, 2-4, and Table 2-1 for more details on the frequency bands




DOWN CONVERTER

TX (FROM DECOM)

. : DATA

54 61 68 70 72 78
v REVERSE BANDPASS (MHz) BROADBAND ETHERNET

4 “

BROADBAND CABLE

DATA

204.25 210.25 214.25 221.25 228.25 234.25
FORWARD BANDPASS (MHz)  BROADBAND ETHERNET

RX (TO DECOM)

Figure 2-3 Single-Cable DECOM Frequencies
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Table 2-1 The DIGITAL Broadband Ethernet Frequency Assignments

Center Modulation/
Signal Name From To Frequeacy Bandpass Enacoding Comments
Single-Cable System
Data Carrier DECOM DEFTR 61 MHz 54-68 MHz Diff/BPSK Reverse Chan
Data Carner DEFTR Cable Facility 221.25 MHz 214.25-228.25 MHz Diff/BPSK g)‘raward
n
Data Carrier Cable Facility DECOM 221.25 MHz 214.25-228.25 MHz Diff/BPSK g)‘raward
n
Data Carrier Downcon DECOM Rec 61 MHz 54-68 MHz BPSK Inverted
Col Enf Car DECOM DEFTR 70 MHz 68-72 MHz FM Reverse Chan
Col Enf Car DEFTR Cable Facility 212.25 MHz 210.25-214.25 MHz FM Forward
Chan
Col Enf Car Cable Facility DECOM 212.25 MHz 210.25-214.25 MHz M Forward
Chan
Col Enf Car Downcon DECOM Rec 70 MHz 68-72 MHz FM Inverted
Dual-Cable System
Data Carrier DECOM Cable Facility 61 MHz 54-68 MHz BPSK
Data Carrier Cable Facility DECOM 61 MHz 54-68 MHz BPSK
Col Enf Car DECOM Cable Facility 70 MHz 68-72 MHz FM
Col Enf Car Cable Facility DECOM 70 MHz 68-72 MHz FM




10ad8§ 20 d8

SETT NGS
. s HOR ZONTAL = 5 MMz, DIV
BANDPASS FILTER = 30 KMz
] VERTICAL = 10 dB/DWV
|
30 KHz RES 5 MHz

REFERENCE = 20 dBm

Ma /86 /

Figure 24 Actual Transmitted DECOM Signal Frequency Spectrum

3.2 DECOM RF Sigaal Levels (Single-Cabie)
DECOM Signal Leves

Receiver Minimum
Dynamic Range

18 dB within the 54-72 MH7 bandpass

Absolute Receive Levels Jto +15S dBmV

Transmit Level 50 dBmV of +2 dB

Summing the distnbution of the 18 dB DECOM receiver dynamic range. in a DEFTR environment of 15°
to 32°C (597 10 90°F)

Variaties Allecated Te

+2 dB DECOM transmtter

+3dB Reverse Ethernet channel cable facility

+1 dB DEFTR gain vanauons

2 Forward Ethernet channel cable facility
Totwal = +9 dB DECOM receiver dynamic range

DEFTR Sigaal Leves

Operaung Range
Gain 56 (+1)dB

15° to 32°C

Summing the dstnibution of the 18 dB DECOM receiver dynamic range. 1in a8 DEFTR environment of 10°
to 40°C (50° 10 104°F)

Variatien Allecated Te

+2 dB DECOM transmutier

+3dB Reverse Ethernet channel cable facility

+2dB DEFTR gun vanauons

12 dB Forward Ethernet channel cabie facility
Total = +9 dB DECOM receiver dynamic range

In the headend environment [10° 10 40°C (50° 1o 104°F)). of the DECOM receiver’s 18 dB dynamic range,
the DECOM transmitted sagnal uses 4 dB, and 2 dB 1s utihized by the DEFTR frequency translator due to
gain varations This icaves 10 dB to be distributed to the cable facility. 6 dB on the reverse cable facility
and 4 dB on the forward Ethernet channel

2.3.3 DECOM RF Sigual sad Path Less (Singie-Cable)
From any DECOM tranamit point to any recens ¢ point there arc signal level and path loss restnctions The
signal level restncuions and losses are traced from the point of DECOM transmit. through the reverse
channel path, through the DEFTR frequency translator (including input and output attenuators), through
the forward channel path, and into the DECOM receiver

The sgnal levels and path losses are as follows
DECOM Transmit Level 48 10 52 dBmV

Reverse Channel Cable Loss 37 10 53 dB (6 dB vanance of path loss within thus range

DECOM ugnals may vary 10 dB)

Input Level to DEFTR
(before 1input attenuator)

S to +15 dBmV (10 dB vanance of DECOM signal
levels within this renge)

Input Attenuator Settings 0 to 10 dB. in |1 dB increments

In summary. of the DECOM receiver’s 18 dB dynamic range. the transmitted signal uses 4 dB. and 1 dB s
utihzed by the DEFTR frequency transiator due 10 gain vanations This leaves 12 dB to be distnb. .ed to
the cable faciity, 6 dB on the reverse cable facility and 6 dB on the forward cable facihity Ethernet

Input Level to DEFTR
DEFTR Gan
Output Level of DEFTR

S 10 +5 dBmV, after input attenuator
55 10 57 dB. 15° to 32°C (59° 10 90°F)

50 10 62 dBmV. before output attcnuator

channel (+3 dB on cach)

Output Level of DEFTR
(after output attenuator)

40 10 62 dBmYV (12 dB vanance of DECOM signals mith-
in this range)

Forward Channel Cable Loss 37 to 53 dB (6 dB vanance of path loss within ths range;

DECOM signals may vary 18 dB)

DECOM Signal Level Range Jto +15 dBmV

29



2.3.4 DECOM Adjacent Channel Parameters (Single-Cable)
Single-cable Ethernet adjacent channei parameters are a function of the DECOM receiver and the input
filening of the DEFTR (requency translator (Figure 2-5)

ONE-WAY APPLICATION USE AND RESTRICTIONS POR
ADJACENT REVERSE ETHERNET CHANNEL

125
po——e— ETHERNET CHANNEL BANOPASS REQUIREMENT ————any

3

“ REVERSE BANDPASS (MH2) s
_V__/ \ ~— J/
ADJACENT CHANNEL ADJACENT CHANNEL
¥—+—4—0—+—§—4 bt
r2 78
ONE WAY ONE WAY
USE PERMITTED USE PEAMITTED
W 2322510 If 204 25 TO
234 25 MMz 209 75 MHz 125 s
BANDPASS IS BANDPASS IS
NOT USED NOT USED
ONE WAY APPLICATION USE AND RESTRICTIONS FOR
ADJACENT FORWARD ETHEANET CHANNEL
20975 21225
j@mr——— E THERNET CHANNEL BANDPASS REQUIR EMENT e
| |
| |
| |
| |
| I
i |
I I
| t
20425 FORWARD BANDPASS (MH2) 234 25
—— [\ —_— J
ADJACENT CHANNEL ADJACENT CHANNEL
——— H—+—+—+—0—€
204 25 21025 234 25
| ONE WAY ONE WAY
USE PERMITTED USE PERMITTED
¥ SIGNALS ARE IF SIGNALS ARE
208 25 20975 LESS THAN 10 aBmy LESS THAN 10 dBmv 21225 23428

AND 725 TO 78 Mz
BANDPASS IS NOT USED

AND 48 10 50 Mz
BANDPASS 1S NOT USED

ME vBS 094 }

Figure 2-S DECOM Adjacent Channel Parameters (Single-Cabie)
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2.4 DUAL-CABLE Ethernet SYSTEMS' RF SIGNAL INTERFACE
The frequency diagrams in ths section show smooth and rounded curves. and are for reference purposes
only The actual DECOM signal appears similar to the signal in Figure 2-4

1.4.1 DECOM Signal Frequency (Dual-Csbie)
The DECOM RF signal transmitted and received on a dualcable broadband coaxial system utibizes
modulation around two carner frequencies (Figure 2-6)

o DATA CARRIER Al 61 MHz, which s phase modulated The data carner band or
frequency spectrum is |4 MHz wide around the 61 MHz carner and goes from 54 to 68 MHz.

e COLLISION ENFORCEMENT CARRIER At 70 MHz, which s frequency-modulated
The collsion enforcement band s 4 MHz wide around the collimon enforcement carner ({from
68 to 72 MHz2)

2.4.2 DECOM RF Signal Leveb (Dunl-Cabie)

Dynamic Range 18 dB
Absolute Receive Levels 3o +15 dBmV
Transmit Signal Level S0 dBmV +2 dB

Summing the distnbution of the 18 dB DECOM receiver dynamic range. 1n the dual-cable environment

Variatiea Alecated Te
+2 dB DECOM transmutter
11 4B Dual-cable facihity

Total = +9 dB DECOM Jdynamic range

Of the 18 dB DECOM receiver dynamic range, the DECOM transmitted signal uses 4 dB This leaves 14
dB of signal vaniation 10 be utihzed by the dual-cable facility Ethernet channel From any outlet utihzed
for transmiting DECOM signals 1o any outlet utilized to receive DECOM signals, there 1s a specified loss
with a vanation of |4 dB (7 dB)

2.4.3 DECOM RF Sigmal sad Path Less (Dual-Cable)

Path loss for dual-cable DECOM applications 1s a function of the DECOM transmit level and DECOM
receive level The DECOM transmits nominally at 50 dBmV and receives at 6 dBmV Therefore. the
nominal path loss for dual cable DECOM applications s 44 dB (50 dBmV - 6 dBmV)

Section 2 4 2 shows the vanation in path loss based on the DECOM transmit level vanation and the

DECOM dynamic range as +7 dB Therefore, the absolute (outlet-to-outict) path loss for the duai-cable
Ethernet channel ts 44 dB, +7 dB

2-11
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DECOM

RX X
DATA
54 61 68 70 72 78
, ¥, ETHERNET BANDPASS (MH2)

BROADBAND CABLE
TRANSMIT - A
CABLE

DATA HEADEND

54 61 68 70 72 78
ETHERNET BANDPASS (MH2)

RECEIVE
CABLE

MKV86-1178

Figure 2-6 Dual-Cable DECOM Frequency Ultilization
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244 DECOM Adjacent Channel Parameters (Dual-Cable)
The DECOM (broadband Ethernet) adjacent channels are defined as the 6 MHz bandpass (48-54 MHz
and/or 72-78 MHz) on either side of the dual-cable Ethernet bandpass of 54-72 MHz (Figure 2-7)

Nonsignals on the adjacent channels must be 10 dBmV or less 1n signal strength and are only allowed 1n
the 48-50 MHz and 72.5-78 MHz bandpasaes to prevent being received by the DECOM transceiver and
being perceived as DECOM signals The data or collision enforcement circustry in the receiving DECOM
transceiver could be activated

50 725
p————— ETHERNET CHANNEL BANDPASS REQUIREMENT —————o

e e ——— ———

L A ' 1 A e N - r's F'y e e e A e e e ' A
1 4 v LS v v v A § A § ¥y 1 ¥ L h g A v L 4 bl A d L4
48 ADJACENT AND ETHERNET CHANNEL BANDPASS (MHz) 78
\ ) L ~ J
ADJACENT CHANNEL ADJACENT CHANNEL
—— ——
48 54 72 78
USE PERMITTED USE PERMITTED
IF SIGNALS ARE IF SIGNALS ARE
LESS THAN 10 aBmV LESS THAN 10 dBmV
A8 50 725 78
ox ves-08B)

Figure 2-7 DECOM Adjacent Channel Parameters (Dual-Cable)
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2.5 DECOM RF SIGNAL MASK

To utilize a broadband cable system's muluple bandpasses and assure concurrent applications, the
DECOM transmitted signal adheres to the following mask relative to frequency and relative signal levels
(Figure 2-8)

o ¢
10 ¢
20 ¢
30 ¢+
d8
40 ¢
50
51 f----------c-vcee.- 4 occecccnccccncne-
§6 fr----s-mmmmnmenog } ;
60 ¢ : :
YR ' : H
65 I '
) ' 4 ]
0 1 toLo :
] | ] ]
1 ' '
[] L ] ]
: 2 ! - A H
48 5t 54 60 68 72 7878
F [MHz]
RF BURST SPECTRUM MASK
NOTES
1 0 dB REF 1S UNMODULATED CARRIER
2 30 KHz NOISE BANDWIDTH
3 5 MHz/DIV SWEEP BANDWITDH
4 VIDEO FILTER 300 Hz OR LESS
5 256 BIT PACKET
6 50% DUTY CYCLE

MKVE8 1179

Figure 2-8 DECOM RF Signal Burst Spectrum Mask
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2.6 DECOM RECEIVER FRFQUENCY RESPONSE PARAMETERS

The frequency response refers to the level of the signals received within the DECOM receiver’s frequency
range The dynamic range of the DECOM receiver 1s 18 dB (6 dBmV £9 dB) The acceptable imit for the
18 MHz Ethernet bandpass (54-72 MHz) s +1 dB

Example An 8 dBmV signal received at 54 MHz would be received at any other frequency within the
bandpass at 8 dBmV within a range of +1 dB The 8 dBmV signal received at 54 MHz would be received
at 7 to 9 dBmV at any other DECOM receive frequency, 54-72 MHz

2.7 DECOM RECEIVER NOISE LEVELS

Any non-Ethernet energy received by the DECOM receiver within the 54-72 MHz bandpass 1s considered
1o be noise Most noise in broadband systems is generated by the active devices, mainly amphifiers, that the
cable facihty utilizes Other noise sources are signal scatter and distortion products from other broadband
applications that appear in the Ethernet bandpass. Ingress of signals external to the cable facility 1s also a
source of notse.

Broadband noise levels should be specified relative to a bandwidth for them to be meaningful The wider
the bandwidth of reference, the more noise will be measured for a given amount of noise power In
broadband Ethernet systems, the standard “‘reference bandpass” 1s 4 2 MH:> for nowse.

Nouse levels specified with a reference bandpass other than 4.2 MHz must be converted to the 4 2 MHz
reference to be meaningful. The conversion factor 1s obtained as follows.

Noise Bandwidth w
Conversion Factor = 10log ( Bandwidth of noise level for conversion
To convert the noise level. add the conversion factor to the non-4 2 MHz noise level:
4.2 MHz referenced level = non-4 2 MHz reference level + conversion factor
The acceptable broadband noise strength in the DECOM bandpass is —35 6 dBmV referenced to a 4.2

MHz bandwidth Noise strength below this level and a signal level of 3 dBmV, at a mimmum, ensures an
Ethernet error rate of 1 bit 1n 10°.
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18 IDECOM PROPAGATION DELAY PARAMETERS
The propugation deluy specification for DECOM Fihernet chunncls 1s expressed as RE “user outlet™ 1o RE
“wacr vutiet’ dntance in microscconds

®  Duald ablc Applications 15 53 u», and
®  Single- able Apphcatioms 1503 plus S0 us allotted 10 the DEFTR headend transtator

The propugution delay specification for the broadband Ethernet channel n denived from the Fihernet
controller budget relative to the Ithernet “slot ime ™

Siot ime budget (maximum) = 512 bit imes + preamble($76 i) ume

Of this bit time distribution, purtions are allocated to various hardware/firmware functions In the wonst
case. the functiom include the hthernet path from an Ethernet controller output including Ethernet
trunsceiver cable, trunsceiver, cable medium, collison detection and enforcement, and back 1o transmit-
ting Fthernet controlier

Much of this bit ume allocation 1» preset by hardware, CSMA/CD, and Lthernet requirements The
bulance of the budget i attributable to the bruadband Lihernct chunnei delay budget or propagation delay
of the cuble medium In the single-cable case, this cable medium deluy considers the headend tramlator
delay allocation

Sectiom 2 % | and 2 % 2 detail | thernet budgets relative to the DECOM product in dual- and single-cable
apphications 10 1s ansumed that electrical signaling has velocity as follows

e 427 ns/m n broadband drop cuble, and
o 3K} m/m in broudband semi-ngid trunk cable

2-16

18.1

Delay Budget - Single-Cable Broadband Etheraet

Bits Allecated
000
100
29
16 00
1 0S
73 %0
500
7380
| 08
160 00
2000
1 08
73180
50

73 %0
10§

1200

28
jov

3200

L86

$76 00 Bats Total Delay

Element in (ommunications Path

Stant of first bat from controller

First it at transceiver cable

Transceiver cable controller 10 DECOM

Transceiver cable TX pair o DECOM RF out

RF TX drop cable

Inbound channel trunk cable

Headend translator delay

Outbound channel trunk cable

Rl RX drop cable

E:nd of it compurison (at the end of the source address)
Collision detected to collision enforcement at DECOM RE out
RF TX drop cable

Inbound channel trunk cable

Headend translator delay

Outbound channel trunk cable

RE RX drop cable

Receive collison enforcement to signal at tramaceiver cable collisson
presence pair

Transceiver cable DECOM to controller
Controller detects collision presence
Controlier jama channel

Cable compunents (amphificrs, sphitien, etc )

Allocating 74 85 bits from user RE outlet 1o headend results in a radius of 1900 meters, utilizing transmisse
speed of 10M bits, cable delay of 3 83 na/m, and accounting for DEEFTR delay
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18.2 Delay Budget - Dual-Cable Broadband Etheruet

Bies ABucated Delay Element in Communications Path

000 Suart of first bit from controller

300 First bit at transceiver cable

29 Transceiver cable controller to DECOM

16 00 Transceiver cable TX pair to DECOM RF out

1.08 RF TX drop cabie

74 05 Inbound channel trunk cable

74 05 Outbound channel trunk cabile

108 RF RX drop cable

160 0O End of it companson (at the end of the source address)

2000 Colhisson detected to rollision enforcement at DECOM RF out

105 RF TX drop cable

74 05 Inbound channel trunk cable

74 05 Outbound channel trunk cable

(W RF RX drop cable

1200 Recerve collision enforcement 10 signal at transceiver cable colhsion
presence pair

257 Transceiver cable DECOM to controller

300 ) Controller detects collision presence

3200 Controller jams channe!

24.46 Cable components (amplificrs, splitters, etc )

$76 00 Bits Total Delay

Allocatmg 75 | bits from user RF outlet 10 headend results in a radius of approximately 2000 meters,
utihzing transmussion speed of 10M bats, and cable delay of 3 83 ns/m
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CHAPTER 3
TECHNICAL DESCRIPTION

3.1 OVERVIEW (Figure 3-1)

The DECOM broadband Fthernet transceiver is a standalone device that connects the host computer’s
Ethernet controller to the broadband Ethernet cable facihty The DECOM transceiver uses TTL and ECL
senes logic and RF technology to convert the Manchester-encoded Ethernet packets from the controller
into differentially-encoded binary phase shift keyed (DBPSK) RF bursts and transmits these bursts to
other DECOM transceivers in the nctwork The DECOM demodulates, decodes. and converts DBPSK
bursts from other DECOM transceivers into Manchester-encoded Ethernet packets for its controller

3.1.1 Cemmection to the Contreller (Hest)

The Ethernet controller connects to the DECOM broadband Ethernet transceiver by a BNE3IX-XX or
BNE4X-XX tranceiver cable The maximum length for the BNE3X-XX cable 1s 50 meters (163 feet) and
the BNE4X-XX cable 1s 12 meters (40 feet) maximum The pin out 1s shown in Table 2-1

31.2 Legic Medule

The logxc module processes transmit and receive data as 1t passes between the controller in the host and the
modem module The logic module detects the presence of a collision and sends the appropnate control
signals 10 the controller and the modem module The collision detection and enforcement logic compares
the TX DATA from the transmut data logic wmith the RX DATA from the receive data logic, which has
passed over the cabie facility and returned to the transceiver The logic module also provides scrambling,
encoding and decoding, and the addition of the preambic

3.1.3 Medem Meodule

The modem module changes the data from digital format to an RF format for transmission and from RF
format to digital format for recepion The RF format 1s differentially-encoded binary phase shift keyed
(BPSK)

The modulator in the modem module binary phase shift keys a 61 MHz carner in response to the encoded
TX DATA from the transmut data logic circuit The modulator outputs this carner directly to the transmit
cable in a dual-cable facility, or through the downconverter module to the cable in a singlecable facility

The demodulator converts the differentially-encoded BPSK signal from the cable or downconverter into
RX DATA and an RX CLOCK for the receive data logic

3.1.4 Dewnceaverter Meodule

In a single-cable installation, the BPSK modulated carner from the modulator passes through a diplexer in
the downconverter module The diplexer atlows the transmit signal to pass into the cable facility. but keeps
the transmit signal from overloading the input to the downconverter for the demodulator

The downconverter also converts the 221 25 MHz BPSK reccive signal from the cable facihty into a

61 MHz receive signal for the demodulator In a dual-cable network, the demodulator connects directly to
the receive cable in the cable facihity

3
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115 Ceansction to the Netwerk
The DECOM transceiver and the cable facility are connected by a 75 ohm coaxial cable The broadband
drop cable connects 10 the cable facility by a broadband cabie tap

3 1.6 Power Supply
The DECOM tramscaiver can be configured to operate on 120 or 230 Vac, at either 50 or 60 Hz The 90
W switchung supply generates voitages at +5 V. +12 V., and 12 ¥V dc A cooling fan 1s connected to the ac

input
12 LOGKC MODULE

321 Trassmit Deta Legic (Figure 3-2)
As the functional block diagram in Figure 3-2 shows, the transmit data logic reformats packets of transmit
data from the controller module for transmusion by the modulator in the modem

TRANSMIT DATA INTERFACE [{]

Manchester-encoded transmit data from the controller enters the DECOM transceiver at J3. pins 3 and
10 The outer shell of the connector on the cable from the controller connects to the chassis of the
transceiver by two paraliel capacitors This arrangement provides an RF ground that kecps the cable
betwoen the DECOM transceiver and its controller from radiating EMI

The transmit data interface converts the input from the transmit data pair from ECL to TTL levels. and
provides balanced Manchester data 1o the Manchester decoder

MANCHESTER DECODER (1]

The data from the controller is Manchester-encoded so that a transition occurs in the middle of each bit. A
low-to-high transition encodes a | bit and a high-to-low transition encodes a 0 bit Manchester encoding
allows the controller to send data and the clock over the same twisted pair

The Manchester decoder recovers the clock from the Manchester data input to the transceiver. and
outputs scparate non-return-to-zero (NRZ) data and denved clock outputs for the NRZ data FIFO

TRANSMIT SQUELCH CIRCUIT (3]

The transmut squeich circust generates an output that allows transitions to appear at the output of the
Manchester decoder only when data transitions are present on the transmit data interface When data
transibons arc not present, the transmit squelch circwit holds Manchester data high

NRZ DATA FIFO {4]

The NRZ dsta FIFO provides a buffer to compensate for the difference in phase between the clock
denved from the Manchester data and the clock on the logic module Data 1s wnitten into and read from
the FIFO at slightly different rates This aliows the transmut logic circuits to process data from the
controller using a locally gencrated continuously running clock

The NRZ data FIFO also adds eight bits 1n an alternaung one/zero pattern to the front of the preambie
sent by the controller These eight preamble bits compensate for the preambie bits (up to mineNost by the
preceding circuitry Thus allows the bit timing recovery aircuits at the receiving transceivers ume to lock
onto the clock before the start of the data

2y
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SCRAMBLER

The scrambier scrambies the packets that are sent over the network to keep them from having long stnngs
of zeros or ones The long stnngs can keep the clock recovery circuits in other transceivers {from recovenng
the clock from the data after it 8 differenually encoded The scrambler circuit also adds a 23-bat
postambie to the end of each packet, consisting of a one followed by 22 zeros

SCRAMBLER SHIFT REGISTER (3]
The 23-bat scrambler shift reguster provides a patiern used to scrambie the data and conforms to the
CCITT V 29 standard, except that it 1s preloaded with a 24-but seed from the scrambier seed generator

UNIQUE WORD GENERATOR
The scrambier also inserts a unique word into the preamble just before the scrambier sequence by
changing onc of the ones 1n the preambie to a zero (Refer to Figure 3-2)

SEED GENERATOR (1)

The scrambier seed generator keeps a packet with a sequence that cannot be scrambied from jamming the
network All scrambiers have a sequence that they cannot scramble The sequence is the same as the data
sequence that s being used to scrambile the data, resulung 1n a conunuous stnngs of ones or zeros

If this sequence occurred 1n data sent over the broadband Ethernet nctwork. the clock recovery circuits in
the receiving transceivers would be unable to recover the clock There would not be any transitions for the
awrcuit to synchromize itseif with The result 1s a it error in the packet and the controller would send 1t
again, resulung 1n a conditon in which the same packet would be sent over and over, jamming the
nctwork The probability s a 1027 that this would happen

DIFFERENTIAL ENCODER [}

The differential encoder encodes scrambier shift register output so that the data and clock are supenm-
posed, making 1t possibie (0 separate the clock and data on the receiving end The differential encoder
takes the bit at its input and compares it with the bit 1t has just sent The encoder sends a onc If the
previous bt and the next bit are the same. and it sends a zero if the previous bit and the next bit are
different

Thus. the differentual encoder encodes the data in terms of changes and no changes. avording the need for
a common clock at the transmitting and receiving transceivers



3122 Cellisien and Contrel Lagic (Figure 3-3)

If the mmtndrwavcnourceanddunmtmoddresﬁd&domﬂmlch.acnﬂumhsmned
The collmon and control kogc sends 8 10 MHz COLLISION PRESENT ugnal 10 the controller and
W+ raies the COLLISION LED om the fromt panel of the DECOM transceiver

The colsson and control logsc causes the collimon enforcement transmitter 10 send a 70 MHz frequency
modwulated carner 10 the demodulators 1n the other transceivers in the rest of the network

The colluoa enforcement carmer also causes the colhson detection and enforcement logic in the rest of the
transcaivers 1 the network 10 send a COLLISION PRESENT signal to their respective controllers so that
they will stop sending data

COLLISION CONTROL AND HEARTBEAT CIRCUITS {

The colimson control and heartbeat circuits cause the collmson detector and collimon present interface to
scad coilmon enforcement and heartbeat tones 10 the controtler after a collision has been detected and
when the transcaiver success(ully receives 1ts own transmussion back from the cable. respectively

Sence the transceivers use phase shift keying (o transmit data. the transceiver with the strongest signal
often will not detect errors in its transmssion. while the transceiver with the weakest signal will see errors
i its received transmisson

Any transceiver that detects a collisson turns on a collimon enforcement carmer 1n a band next to the data
carner. sgnaling the other tramsceivers that there has been a collision The collisson control circuits detect
such collmons The modems send a colliseon enforcement signal to therr controller

The heartbeat circuits gencrate a heartbeat signal about six bit imes after the end of each successful
transmuason from the transceiver. indicating to the controller that the transceiver has successfully reccived
iIts OWN ITANSMIEION

TRANSMIT DATA SHIFT REGISTER (3]

The transmut data shift register buffers the data that 5 being transmitted over the network so that the
collisson and control circuits can compare the transmitted data with the data that is being received over the
cabile after the propagation delay introduced by the cable

COLLISION DETECTOR

The collisson detector compares the data that has been transmitted from the output of the transmit data
FIFO with the scrambied R X data output of the descrambicr. starting at the umque word When the two
sets of data differ. a collision or a transmussson error has occurred

The collision detector compares through the last bit of the source address fcr a maximum of 143 bits and a
mimmum of 128 bits Two transmiticers can start transmitting simultancously. and their source addresses
will differ by at least one bit By the 143rd but. one of the transceivers will detect a difference between the
packet 1t 15 transmitting and the packet 1t s re civing

The collison detector looks at the preambie bits from the transmit data FIFO RAM unul it detects a

transmit umique word (1wo zeros 1n a row) 1t then dnables 1ts read output. which stops the read counter,
and holds 1t at whatever state it was 1n
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COLLISION PRESENT INTERFACE (4
The collsson present interface sends out a 10 MH? sgnal generated from the ECL receive clock to the
collsson present circuits when the coilinon present output from the collion detector becomes acuve

At the same time. the collmson present interface ights the COLLISION LED on the front panel

CARRIER ACTIVE CIRCUITS (§]

The bearibeat and carmner active gencrator produces control signals that turn on the data and collmon
enforcement oscillators 1n the modem dunng the ime that data 1 being transmitied and just after a
success{ul transmssson from the transceiver, respectively

The carner active generalor oulputs a carmer active ugnal |1 bit after the transmit data present signal
becomes active. and lowers the carner active signal 23 bits after the transmit data present ugnal bocomes
inactive This allows the scrambier enough Ume after data stops coming out of the NRZ data FIFO

memory (0 generate a postambic that s 23 bits long

The heartbeat aircuit generates a heartbeat sgnat on the coaxial cable for 32 buts after 1t inactivates the
CARRIER ACTIVE signal. creating a heartbeat signal after the end of the transmussion

HEARTBEAT ENABLE
The heartbeat enable generator sends a heartbeat enable signal 10 the collision detector, which gates the
colimon enforcement detect ugnal

The heartbe.  cnable gencrator sends a sgnal 1o the collson detector afier the receive data unxjue word
detector disaoies the receive data present signal at the end of a successful transmission The heartbeat
cnable generator outputs 1 heartbeatcnabile signal for two milliseconds after the disappearance of receive
data prasent The colhisson detector enabies its cotlision present. collsion enforcement, and collsson detect
outputs for the same time penod

WATCHDOG [

The CARRIER ON output from the watchdog timer remaims active as long as its carner active and
heartbeat sagnal inputs stay acuve fewer than 100 ms The watchdog timer keeps the controller from a
tramsmmaaon longer than that called for in the Ethernet specification. thus jamming the network The
waichdog timer backs up the guard circuits, and keeps a transmussion that s 100 long from tnppng the
guard arcuits Resetung the guard circuits requires that the power 1o the transceiver be cycied on and off
before it can be used again

3-8

MODULATOR ( ONTROL CIRCUIT {§]

The modulator control circwits control the RF switches in the modem module. The RF swmitches enable the
collmion enforcement and data carners, and enable the modem’s RF output The modulator control aircuit
controls the RF output, collmon enforcement ascillator, and BPSK oscillator in the modulator in response
10 the collmon enforcement enabie output from the collision detector and the carrer on output from the
loopbeck multiplexer Since turmung the collision enforcement and data carners on and off too quickly
would introduce unwanted frequency spurs, these switches are turned on and off through shaping filters.

The modulator control circwit introduces a delay between the time that CARRIER ON s disabled and RF
ON and the CE enabie signals are enabled Whenever the CE enable input to the modulator control circust
i enabied, 1t immedaately dmables CARRIER ON and then waits four bit times before turmng CE cnabie
on

The modulator control aircuit also disables CARP'ER ON if the CARRIER ON input from the
watchdog timer indicates that the transmmssion s too long

The modulator control circuit enables its RF ON output whenever its collision enforcement enabile or the
CARRIER ON inputs are enabled Whenever the NORMAL/LOOPBACK switch 1s in the LOOPBACK
position, the modulator control circwit disables all its control outputs to the modem modulator

CLOCK

The clock aircuit supphies a 10 MHz. crystal controlled. local clock to the rest of the circuits on the logic
module The clock signais have the same phase. except for the TX CLOCK signal, which 1s 180 degrees
out of phase from the rest of the clock outputs

CLOCK DISTRISUTION
The clock distnbuuon drivers buffer the output from the 10 MHz clock and provide TTL clock signals to
the rest of the circuits on the logic module

TTL TO ECL CONVERTER
The TTL 10 ECL Converter converts the TTL output from one of the clock distnbution dnivers to ECL
levels that can be used by the Manchester encoder and receiver squelch circuits, which contain ECL logic

READY CIRCUIT

The ready circwit hights the READY LED., indicating that the transceiver is not in loopback. the watchdog
umer has not umed out, the data carmer is cnabled, and the length of the transmissions from the
transceiver have not exceeded 100 ms

PACKET IN RANGE DETECTOR

The packet in range detector activates the IN RANGE LED when the transceiver has sent a packet over
the cable facility without encountening differences between the buts it has transmutted and the bits 1t has
received within the maximum ume delay allowed by the broadband Ethernet network specification. IN
RANGE also indicates that the transceiver 1s not too far away from the headend (DEFTR).
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323 Recsive Data Logic (Figure 3-4)

The receive data logic converts the bursts of data into a 10 MHz Manchestcr-encoded receive data stream
for the comtroller The RECEIVE LED on the front panel of the transceiver illuminates as data passes
from the recaive data logc carcuits to the controller in the host

LOOPBACK MULTIPLEXER (I)

The loopback circuits allow the DECOM transceiver 10 be tested without messages being sent onto the
sctwork The loopback muluplexer selects signals from the demodulator when the
NORMAL /1L OOPBACK toggie switch s 1n the NORMAL position. and it sclects signals from the output
of the transmit logic circuit that simulate the signals from the demodulator when the

NORMAL /LOOPBACK toggle switch 1 in the LOOPBACK position

Table 3-1 lwts the outputs from the demodulator and the signals that the loopback mulupiexer uses to
umulate them

Table 3-1 Loeepback Simaulation Signal

Demedulater Signal Lesphack Signal

RX Clock Bar TX Clock

RX Duta Bar Decoded TX Data

Collimon Enforcement Collimon Enforcement (CE) Enable Detect
Data Carmer Detect Carner On

DIFFERENTIAL DECODER (3)

When 1n loopback mode, the differential decoder decodes the output of the differential encoder in the
transmut logac circuit to ssimulate the demodulator receive data from the demodulator The decoder uses
the local receive clock to decode the data

RECEIVE DATA FIFO (3]

The receive data FIFO synchronizes the data from the modem's demodulator with the local clock The
receive data FIFO provides a data buffer that makes up for frequency differences between the receive
clock from the demodulator and the local clock The recetve clock clocks data into the FIFO and the local
recaive clock clocks data out of the FIFO The buffening effect provided by the memory in the FIFO
allows data to be read into and out of the FIFO at shightly different speeds. making up for any frequency
differences between the two clocks

MEMORY
The receive data FIFO memory 15 2 one by eight it circular buffer with memory locations that are
independently addressable by the read and wnite counters

WRITE COUNTER (3]

The output from the memory wnie counter sequentially addresses locatwons 1n the receive data FIFO
memory 0 that they can be wnitten 10, in response to the DEMOD RX CLOCK
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READ COUNTER (€]
The output from the memory read counter sequenually addresses locations 1n the receive data FIFO
memory and outputs the data in response to the local receive clock

DESCRAMBLER (7]
The descrambier descrambies the data that was scrambied by the transmut logsc circuits. The first 23 bits
of scrambied preambic after the umque word set the descrambier 1o the same state that the scrambler was
wn when 1t started to scramble the packet The descrambiler can use the same seed. used by the scrambiler,
10 descrambic the data

RECEIVE DATA SHIFT REGISTER

The receive data shift register delays the data from the output of the descrambier to give the unique word
detector ime to detect the unique word and to give the preamblie generator enough ume to add the 26
extra preamble bits to the start of the burst. which were lost duning the time 1t took the umque word
detector 10 detect the umique word The shift register also allows the postamble to be detected without
actually transmitting the postambie to the controller

PREAMBLE MULTIPLEXER

The preambie muluplexer adds the preamble bits that were lost duning the ume 1t took to detect the
unique word (26 bits lost) and the 23 bits of the preambic that were lost dunng the ume 1t took to
synchronize the descrambier

The preambie multiplexer adds back these lost bits by selecting the synchromzed 1/0 output from the
preambic gencrator for the first 48 bits of the received packet and then switching to the RX data shift
register, which 1s now outputting descrambled delayed RX DATA bit number 49 The RX
counter/decoder determines when the preamble multiplexer switches

MANCHESTER ENCODER

The Manchester encoder encodes the data from the output of the preamble multiplexer with the ECL
receive clock so that a line transition occurs in the middle of cach bit perniod, with a low-to-high transition
encoding a | bit and a high-to-low transition encoding a 0 bit

RECEIVE INTERFACE

The receive interface converts the ECL output o the Manchester encoder to a differential output that can
dnive the receive data pair output 1o the controller The interface 1solates the circuits in the transceiver
from the receive data pair connection

CLOCK RESYNCHRONIZER

The receive clock synchromizer synchronizes the data carner detect and collision enforcement detect
outputs from the demodulator with the local receive clock Erroncous transitions on the outputs from the
demodulator are suppressed A receive data output from the clock resynchromzer and dropout filter
indicates when encrgy 1s present on the cable, and goes low 80 bit imes after energy has not been detected
on the cable

The circuts also keep data from entening the receive data FIFO memory unul 12 bits after the carner
detect signal from the demodulator appears, to make sure that the clock recovery circuit in the demodu-
lator has locked onto the receive clock before using the receive clock to clock data into the FIFO

DROPOUT FILTERS
The dropout filters kecp rapwd transitions from the demodulator that occur when the data carmers from
colhision transceivers momentanly cancel each other out from entening the receive logic.

The transitions also occur when the collision enforcement carners from two transceivers momentanly
cancel each other out

3-12

RECEIVE DATA DETECTOR

The receive data detector keeps the receive data counter running for 80 bit times after a collision, so that
the receive counter decoder stays 1n its collision detect state until data on the cable completely dres out.
This keeps the receive data logic from sending the controller receive data, then collision presence, and then
receive data again. The controller will interpret the second set of receive data as the start of another packet
that has violated the interpacket gap specification of 9 6 ms.

POSTAMBLE DETECTOR

The postamble detector looks for a one followed by 22 zeros at the output of the descrambler. If a carrier
has been detected before this pattern occurs, the postamble detector sends a POSTAMBLE DETECT to
the receive data detector.

Since the delayed DATA CARRIER DETECT signal does not become active any carlier than 15 bits
after the end of the data, and since the postamble detector looks at the data 15 bits after 1t actually occurs,
only the preamble bits, and not a random bit pattern in the data can activate the POSTAMBLE
DETECT

UNIQUE WORD DETECTOR
The unique word detector detects the unique word in the preambie bits, and produces a UNIQUE WORD
DETECT. which 1s an output to the RX data present detector

When the preamble 1s detected, the unique word detector forces UNIQUE WORD DETECT acuve. If
the umique word has not been detected within 32 bits after the beginning of the burst, the collision detect
circuit will report a collision, since only a collision could prevent a unique word detection wathin 32 bits.

PREAMBLE GENERATOR

The preamble generator supplies preamble bats to replace the preamble bits lost during the time it takes to
rehably detect the unique word so that the controller receives a preamble that conforms with the Ethernet
standard

The unique word detector turns on the preamble generator - at the end of the unique word - when the
preambie 1s about to go to a one The preamble gencrator generates about 48 bits after receive data s
detected, which the preamble multiplexer outputs to the Manchester encoder

RECEIVE SQUELCH §#

The preamble gencrator turns on the squelch circuit only when RX DATA 1s present The receive squelch
signal activates the Manchester encoder only when data 1s present at the output of the preamble multi-
plexer The Manchester encoder thus sends transitions to the controller only when vahd data s present.

RECEIVE DATA COUNTER/DECODER
The receive data counter/decoder generates control signals for the receive logic circuits and the collision
and control circuits The counter starts incrementing in response to the local receive clock after it receives

a receive data present signal from the clock resynchromzer. Six bit times later, the receive
counter/decoder enabies the receive data FIFO.

The receive counter/decoder gencrates control signals for the receive logic and for the collision and control
circuits 1n response to a 10-bit count from the RX data counter/decoder and umique word detect circuits.




3.3 MODEM MO LE
The modem module mudulates the transmit carnier with the dats and removes the carnier from incoming
Fihernet packets The modem module alsw generates the collion carner

3.3.1 Medulater Clrcuits (Figure 3-5)

The modulator purtion of the modem module produces a 6! MH7 BPSK carner, and 4 70 MHz FM
carner that » modulated by the digital-encoded TX data input The CARRIER ENFORCEMENT
FNABLE, CARRIER ON, and RF ON inputs 10 the modulator determine whether the 70 MHz collision
enfurcement carnier or the 61 MH7 data carner will appear at RF oulput

BALANCED DRIVER (T]

The balanced driver converts the TTL levels on 1ts encoded TX data signal input into 4 preciscly bulanced
bipolar signal that swings symmetrically about d¢ ground, thus avording intensymbol interference in the
mixer and equahized duta filier The current/voltuge regulator provides a precisely regulated bipolar power
supply for the balanced dniver 10 increase the symmetry of its output

EQUALIZED DATA FILTER (2]

The eyualized data filter removes high frequency energy and shapes the spectrum sent to the BPSK
modulator 10 keep 1t from producing adjucent channcl interference Group delay vanatons through the
filter have been kept within 20 ms to reduce intenymbol interference

BPSK MODULATOR [J)
The BPSK modulator s a double-balanced mixer that BPSK maodulates the carrier from the BPSK
oscillator with the datu output from the equahized data filter

BPSK OSCILLATOR [4)
The BPSK oscillator produces a 61 MHz carrier that drives the input of the BPSK modulator via the
BPSK ascillator switch

RF SWITCH AND BPSK SHAPING FILTER (3]

The BPSK uscillator switch keeps the output of the BPSK oscillator from appeanng at the input to the
BPSK modulator when encoded TX duta 1s not present, in response 1o the CARRIER ON signal from the
logic module The BPSK shaping filier gives the CARRIER ON signal a fast attach and slow decay. so
that the BPSK ascillator switch goes on almost immediately after CARRIER ON goes active, and then
stays on for about 300 ns afier CARRIER ON goes off, keeping the BPSK oscillator from turning off too
quickly und putting a transient on the cable that would create interference on other channchs.

LOW PASS FILTER (¢]
The low-puss BPSK filter removes a vy harmonics sntroduced into the output of the BPSK modulator by
the data at the vutput of the equalized datu filter.

SUMMER [7]

The summer combines the 61 MHz BPSK carrier with the M carrier produced by the collision enforce-
ment modulator
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Figure 3-5 Modulator Block Diagram
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COLLISION ENFORCEMENT CARRIER GENERATOR ()

The collision enforcement carner generator produces a 70 MHz FM carmier that 1s combined with the
61 MHz BPSK carmner by the summer The encoded TX data modulates the output of the 70 MHz carner
enforcement oscillator, producing an output to the collision enforcement osciilator with a random phase
across 2 2 MHz bandwidth This signal randomly modulates the collision enforcement signal from the
collision enforcement oscillator so that collision enforcement carners from two transceivers do not cancel
when they are summed in the collision enforcement detector of a third transceiver (if they are 180 degrees

out of phase)

The collision enforcement enable signal allows the output from the collision enforcement oscillator to
appear at the 1nput to the summer only when a collision or a heartbeat signal has been detected, or at the
end of a complete data burst

The coilision enforcement carrier only appears at the input to the summer when a carmier enforcement
signal or the heartbeat 1s not being sent

PRE-AMP
The pre-amplifier increases the level of the signal appeanng at the input to the RF switch

RF SWITCH
The RF switch and shaping filter switch the output of the modulator on and off in response to the RF ON
signal from the collision detection and enforcement logic.

The shaping filter and RF switch slow down the nse and fall imes of bursts (data bursts, collision
enforcement bursts, and heartbeat bursts) from the collision enforcement and BPSK oscillators so that the
modulator does not produce switching transients that could spill over into other channels on the cable. RF
ON from the logic module 1s the input to the shaping filter The shaping filter controls the rise ime of the
RF ON signal so that the outputs of the BPSK oscillator and collision enforcement oscillators do not create
abrupt transients at the output of the modulator

CABLE DRIVER AMPLIFIER AND ATTENUATOR
The cable dniver amplifier and level adjust attenuator set the level of the RF output to the cable facility or
downconverter module

BANDPASS FILTER AND ATTENUATOR

The 54-t0-72 MHz bandpass filter attenuates unwanted harmonics (second and higher order) from the
BPSK oscillator, BPSK modulator, and the collision enforcement oscillator. The filter also attenuates
encoded TX data that has leaked to the output of the BPSK modulator

The attenuator at the output of the bandpass filter maintains a constant load on the output of the bandpass
filter, improving the VSWR at the RF output of the modulator

CHANNEL GUARD CIRCUITS

The channel guard circuits ensure that a single or a double failure in the transceiver will not jam
communications between other transceivers on the network The channel guard power detectors and
channel guard logic circuits are fully redundant, and remove the +12 V power supply inputs to the BPSK
and collision enforcement oscillators if a transmussion of longer than 100 ms appears at the channel guard

laps
If the channel guard logic circuits are activated, power must be cycled off and on to reset the circuits

The channel guard circuits extinguish the READY light on the front panel if the modulator becomes
disabled
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3.3.2 Demedulater Circuits (Figure 3-6)

The demodulator in the modem recovers data and the clock from a DBPSK modulated signal from the
cable facility The demodulator output signals indicate the presence of a DBPSK carmner and the presence
of a collision enforcement carmer at its input

61 MHZ BANDPASS FILTER AND WIDEBAND RF AMPLIFIER ({]
The 61 MHz bandpass filter increases the image rejection of the demodulator and reduces the composite
signal level appearing at the wide-band amplifier that dnves the input to the mixer The wideband RF
amphifier matches the output of the bandpass filter to the input of the mixer

91 MHZ CRYSTAL OSCILLATOR AND MIXER
The 91 MHz crystal oscillator and mixer shift the spectrum at the output of the RF amphifier down to
30 MHz.

PRODUCT FILTER AND IF AMPLIFIER {3]
The eliptic product filter removes the 120 MHz high side product at the output of the mixer, while the IF
amplifier provides 25 dB of gain 10 make up for losses in the mixer and filter

COLLISION ENFORCEMENT SPLITTER

The collision enforcement detection circuit and its associated sphitter detect the presence of a 70 MHz FM
collision enforcement carnier at the input to the demodulator, and produces a collision enforcement detect
signal when the level of this signal exceeds a preset threshold.

The sphitter is a resistive network that samples the composite signal at the input of the collision detector.

The bandpess filter in the input to the collision detector passes signals only at the frequency of the collision
enforcement carner An IF amplifier drives the input of the bandpass filter and makes up for signal losses
in the collision enforcement splitter and the bandpass filter.

30 MHZ BANDPASS FILTER (3]
The 30 MHz bandpass filter establishes the correct carner-to- white noisc signal ratio at the input of the
DBPSK detector

CARRIER DETECT SPLITTER AND CARRIER DETECTOR
The carrier detector and sphtter detect the presence of a BPSK carrier at the input to the demodulator and
output DATA CARRIER DETECT signal when the level of the BPSK carrier exceeds a preset threshoid.

The carnier detect sphitter 1s a resistive network that taps off the signal at the output of the second IF
amphfier Another IF amplifier at the output of the splitter dnves the hmiter preceding the detector

The limiter prevents amphtude vanations in the signal from appearing at the input to the detector so that
the output level from the detector does not change in response to amplitude modulation on the data carner

signal.

DBPSK DEMODULATOR (1§

The differentially-encoded binary phase shift keyed (DBPSK) detector recovers the data from the BPSK
modulated carner using a noncoherent binary phase companison detector An analog delay line introduces
a one-symbol (100 ns) delay to the incoming signal so that the present and previous data transitions can be
compared at the intermediate frequency. This allows the differential coding to be removed and the
bascband data to be reconstructed

BIT TIME RECOVERY CIRCUIT (#}

The it ime recovery (BTR) circust recovers the data clock from the differentially-encoded output of the
DBPSK detector
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The bit ume recovery circuit 15 in the wade bandwidth mode 1n the absence of a data carner detect signal
from the carner detector so that it can acquire the clock within |5 symbols at the beginning of a data
burst The BTR then switches 10 the narrow bandwidth mode when the data carner detect signal 1s present
50 that 1t can stay locked onto the clock dunng the burst In the narrowband mode, the BTR crrcuit
maintains the phase of the clock if 1t 15 momentanly unabie to recover signal transitions, maintaining a low
but error rate tn the presence of nouse

The data carner detect signal switches the bit timing recovery circuit to narrow bandwidth mode by
opening the bandwidth switch, which pulls the output of the injection lock amplifier high Opening the
bandwidth switch thus allows the injection lock amphifier to amplify the signal across the nnging tank,
increasing the Q and decreasing the bandwidth

The ECL to TTL converter changes the ECL output of the phase shifter to TTL levels for the DEMOD
RX CLOCK output from the demodulator

BTR PULSE SHAPER (9]
The pulse shaper generates narrow pulses at each transition of the recovered data from the DBPSK
detector Pulse widths have a nominal width of 20 ns

BTR 10 MHZ RINGING TANK AND BANDWIDTH SWITCH ¢

At the start of the burst preamble. the pulses from the pulse shaper circuit build up ocscillations in the tank
aircuit, which become large enough to dnive the input of the phase shifter. About 12 bit umes later, the
bandwidth switch enables the injection lock amplifier, which reinforces the oscillations in the 10 MHz
nnging tank. increasing its Q from 15 to about 50 This allows the oscillations in the tank to get quickly
into phase with transitions on the recovered data at the start of the burst. The ringing tank stays in phase
with the transitions on the recovered data when transitions on the data are lost because of noise.

At the end of the transmit burst, the bandwidth swatch turns off and the oscillations 1n the tank quickly
subside

BTR PHASE SHIFTER [1f

An njection lock oscillator and ninging tank delay the recovered clock so that the nsing edges no longer
appear in the middie of the output from the DBPSK detector The phase shifter again delays the recovered
clock (about 36 degrees) so that its nsing edges again appear 1n the middle of the output

BTR ECL TO TTL CONVERTER
The ECL to TTL converter changes the ECL output of the phase shifter to TTL levels to produce the
demodulator receive clock output for the receive logic circuits 1n the logic module.

MID-BIT SAMPLER

The mid-bit sampier samples the transitions from the DBPSK detector on the nising edges of the recovered
clock and outputs these sampies to the ECL to TTL converter The mid-bit sampler increases the signal to
nowsc ratio of the demodulated data, and chminates pitter due to ISl distortion introduced duning
demodulation

ECL TO TTL CONVERTER
The ECL to TTL converter converts the ECL levels at the output of the mid-bit sampler to TTL levels for
the RX data output 10 the receive logic circusts in the logic module

POWER INPUT FILTER AND REGULATOR

The power input filter keeps noise from appeanng on the power supply inputs to the circuits in the
demodulator The regulator supphes S V 1o the ECL logic circuits in the demodulator.
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Figure 3-6 Demodulator Block Diagram
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3.4 DOWNCONVERTER MODULE (SINGLE-CABLE ONLY) (FIGURE 3-7)

The frequency converter downconverts a spectrum centered on 221.25 MHz to a spectrum centered on 61
MH?z for the demodulator of a transcaver when the DECOM transceiver 1s installed 1n a single cable
nctwork

341 Diplexer

DIPLEXER (1]

The diplexer allows the 61 MHz output from the modulator and the input to the demodulator to be
sumultancously connected to a single cable, while maintaining 1solation between the modulator output and
the demodulator input

The diplexer sphits the bandwidth of the cable facility into a low- and a high-frequency segment The low-
frequency segment (54 to 72 MHz) 18 used by the modulator to transmit 1o the cable headend (DEFTR),
and the hugh-frequency segment (210 25 to 228.25 MHz) is received by the downconverter module.

BANDPASS FILTER (1]

Filtering in the diplexer isolates the modulator output from the demodulator input while allowing signals to
pass from the modulator output to the cable facility and from the cable facility to the input of the
demodulator

3.4.2 Dewnceaverter

4 4B PAD 2]
The 4 dB pad reduces the gain from the cable input to the demodulator output of the downconverter
module 10 0 dBm, chiminates a small mismatch between the output impedance of the bandpass filter and
the input to the wideband amplifier. and improves the return loss at the input to the amplifier. The
testpownt at the output of the 4 dB pad provides a test output that can be used to align the 221 MHz
bandpass filter

AMPLIFIER (3]
The broadband amplifier makes up for losses in the 221 MHz bandpass filter and the mixer, and provides
a broadband 50 ohm match for the mixer.

MIXER (4]

The mixer beats the 221 25 MHz carner from the network with the 282 25 MHz output from the
oscillator and tnipler 10 produce a difference frequency of 61 MHz at the demodulator output of the
downconverter Since high side injection 1s used, the mixer reinverts the froquency spectrum, onginally
inverted in the headend (DEFTR), 30 that the collision enforcement carmer again appears on the high
frequency side of the DBPSK data camner.

OSCILLATOR (3]
The grounded base overtone oscillator produces a 94 0833 MHz crystal-controlled output for the tnpler.

TRIPLER [§)
The tnpler 1s an amplifier biased to operate 1n the Class C mode with its output tank tuned to the 282.25
MH: (third harmonic) that is produced by the oscillator

-
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TUNED AMPLIFIER [7)

The tuned amplifier rejects the fundamental output frequency of the crystal cscillator at 94 0833 MHz,
the second harmonic, and other unwanted products at the output of the tnpler The unwanted signals are
60 dB below the desired 282.25 signal from the tnpler

BUFFER AMPLIFIER (&)
The buffer amplifier 1solates the output of the tuned amphifier from the input of the mixer, keeping the
relatively low input impedance of the mixer from reducing the selectivity of the tuned amphifier

TRANSMIT

}

DIPLEXER |og——e TO CABLE FACILITY

!

BANDPASS
FILTER
(219 MHz)

1

4 dB
|1z

MPLIFIE

MIXER BUFFER ] TUNED

R OSCILLAT
AMPLIFIER AMPLIFIER TRIPLER  fe—] OSCILLATOR

RECEIVE i

" 8 7 6 e

MKVB6 1186

Figure 3-7 Downconverter Module Block Dragram
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35 POWER SUPPLY CIRCUITS (FIGURE 3-8)
The power supply circuits connect the outputs from the switching power supply module to the circuits on
the logrc module, the modem module, and the downconverter module

POWER SUPPLY VOLTAGE DISTRIBUTION
Power supply voltages from the switching power supply module enter the logic board by connector J1, and
connect to the power supply inputs on the modem module by connector J2

A 5V regulator in the modem module develops —5 V for the ECL logic

The ground of the power supply connects directly to earth ground The ground from the logsc module, the
modem module. and the downconverter, if installed, connect directly to the ground of the power supply.

POWER FILTER

The power filter isolates the 12 V. +12 V, and +5 V inputs to the logic card from nowse on the output of
the switching power supply At the same time it isolates the power supply inputs o the logic caircuits and
the power supply inputs 10 the modem so that switching noise from the logic circuits cannot enter the
modem. and EMI from the rnodem cannot enter the logic circuits The power filter starts to roll of f at
about 10 MHz

FAN

115/230 SWITCHING
D- POWER LOGIC MODEM CONVERTER
VAC SUPPLY MODULE MODULE MODUILE

MXVES 1187

Figure 3-8 Power Supply Block Dragram

3-22



e, g
-

O

X,
2
L E)

e’ T FETRS

T

-

myrn

| ——

%

T

s

'
¥ P x&?‘rr
g r s v
- v

s

5
A

h
A
o]

£
-

2
>

7
“«
2t
.
.

- h";’ 57
¥ 5t
G
»
&
e e

‘3
o

A,
>z ES vy

,.
P ®
Tn
‘FJ\
AT e 9

-

Feiw
" ¥
e

¥

#
w, g
4
-k
4 LR T
A v N
. ;
- w
N o
[ -
i
N =%
<
* ES
- -
- o
o £ oA
19 s
kg
4 " t‘
Y
Y -
sow §
5y e 7
# L Aese
.
AR
P
. v
"
L :
- ¥

£y
E e e,

% R -
i
. T
Fr R -
=t .
Fux
e et B

33

»

RN Ry

B

.
H
H

%

Py

-

2.
A

R

o L

kS

FAEL

P "é!” X !

Y X
A

i
=,

o
o

%QFQ
),

-
K3

PR

®

1w
“u

Fax

LA ]

-
KR Ao S




CHAPTER 4
MAINTENANCE

4.1 GENERAL

There are no diagnostics designed specifically for the DECOM broadband Ethernet transceiver The
Ethernet controller diagnostics (for the controller being utihzed) and the NIE (Network Interconnect
Exerciser) are used to 1solate problems with the DECOM transceiver

4.1.1 Maintenance
The mantenance philosophy for the DECOM transceiver is to replace the complete umit and return the
failed umt to Digital Equipment Corporation for repair

Cable facility problems should be referred to the organization responsible for the cable facility.

4.1.2 Troubleshooting Alds
The following aids will be used to assist in locating the problem node and troubleshooting the suspect

DECOM transcetver
e NIE - network interconnect exerciser
e  Controller diagnostics for the Ethernet controller installed at the suspect node

®  Map of the nctwork under test
e  Loopback pad
4.1.3 Troublesheoting Techaiques

In many cases, the service personnel responding to a trouble call for the Ethernet systern will only know
that there s a communications problem on the Ethernet. In these cases, the first task will be to determine
which node or Ethernet device attached to the cable facility is causing the problem. By running the NIE
and using a map of the Ethernet system, the service personnel can isclate the problem device or area.
Using the Ethernet controller diagnostics and various loopbacks, the faulty DECOM transceiver or other
device can be identified.

If the problem is located at a known node. the service representative need only locate the faulty device or
connection

See Section 4.2 for detailed troubleshooting instructions
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4.2 TROUBLESHOOTING

»

Table -1 DECOM Operator Trowbieshooting

Preblem Prebable Came Remedy
READY hght 8 Oi% Fan 1 bad Replace the transceiver
and fan s OFF.
READY lght s OFF Blown fuse Check fuse (Figurc 4-1).
and fan is OFF
No power at IF fuse 15 good, check main power circut
the socket breaker and make sure that there 1s power at
the socket
IF power is at the socket and through the
power cord to the transceiver, call service for
the transceiver.
LOOPBACK light 1s Loopback Switch to NORMAL mode.
ON switch in

READY hght turns
OFF when trans-
cever cable 1s
connected 10 the
transceiver.

LOOPBACK mode
Transceiver
faulty

Controller
faulty

Transceiver
faulty

Call service for the
transceiver

IF the READY light stll does not turn ON,
disconnect the transceiver cable.

IF the READY light turns ON, call service
for the controller.

IF the READY light still does not turn ON,
call service for the transceiver.

4-2
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Figure 4-1 Checking the DECOM Fuse

43

O
-
=

MKVEB5 0141




Toble 42 Network Troubleshooting for the Operater
Preblom Prebable Camne Remedy
All DECOM transceivers Netwerk cable Get service for
are NOT working and facility. network cable
other applications® are facility

NOT working

Get service for DEFTR
frequency transiator.

All DECOM transceivers
are NOT working and

Frequency translator
(DEFTR) - single-

other applications® cable only

ARE working

Some DECOM transceivers Network cable Get service for

arc NOT working facility network cable facility.

One DECOM transceiver
s NOT working

DECOM transceiver Get service for the

DECOM transceiver.

* “Other applications” means other data modems, video equipment, T1 type modems, and so forth that
use the network cable facility as their transmission medium

4.2.1 Siagie-Cable Systems

The flowchart (Figure 4-2) assumes that the Ethernet controller has loopback test capability (that is, NI
Exerciser). which can be used to test the transceiver When the flowchart indicates “RUN ETHERNET
CONTROLLER SELF-TEST,"” run ths test on the transceiver by using the Ethernet controller sclf-test
or functional level testing software Refer to the user and software documentation for the Ethernet
controtler 1n use

Instructions in the troubleshooting flowchart requires the use of a variable attenuator referred to as the
*“loopback pad " The part number for the loopback ped i1s 29-25203 Two short [0.3 m (1 ft)] cables with
male F-type connectors on cach of the ends are required to connect the loopback pad to the transceiver.
These cables are similar to the cables used to connect the DECOM transceiver to a tap or wall outlet
(Figure 4-3)

CAUTION
Whea asked to remove and replace the downcon-
verter, take extra care to line uwp the three conmec-
tors so that the commector pins are not best.

NOTE 1
CHECK THAT THE IN RANGE LIGHT ON THE
TRANSCEIVER TURNS ON DURING THIS TEST
IF IT IS OFF, THEN THE TAP TO WHICH THE
TRANSCEIVER IS CONNECTED MAY BE MORE

BEGIN

THAN 1900 METERS (6234 FEET) FROM THE
SEE g::,cg: T:::;:::st' FREQUENCY TRANSLATOR, OR THE TRANS~
FIGURE »~=<=1 CONNECTED TO CEIVER MAY REQUIRE SERVICE.
4.3 NETWORK
NOTE 2
l TO VERIFY COMPLETE NETWORK PATH, RUN
NETWORK APPLICATIONS OR DIAGNOSTIC
SWITCH TRANSCEIVER SOFTWARE WITH THIS TRANSCEIVER AND
TO “NORMAL"” MODE OTHER OPERATIONAL TRANSCEIVERS
RUN
iffrf - ETHERNET
, CONTROLLER
SELF-TEST
zgt;f — -J TRANSCEIVER VERIFIED I
9 TO BE GOOD

|
G

Figure 4-2 Single-Cabic DECOM Troubleshooting Flow Dagram (Sheet 1 of 6)

MKVB6-1188
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SWITCH TRANSCEIVER

TO “"LOOPSACK’ MODE

RUN

ETHERNET
CONTROLLER
SELF-TEST

SERVICE
TRANSCEIVER

1

e CAREFULLY REMOVE
DOWNCONVERTER
e CONNECT LOOPBACK

‘ DONE 11 ’
SEE

FIGURES
44 AND
4-8

PAD

SET LOOPBACK PAD FOR
LOW LOSS

SEE
- — FIGURE
4-8

Figure 42 Single-Cable DECOM Troubleshooting Flow Dragram (Sheet 2 of 6)

MKVB6 1189

SWITCH TRANSCEIVER
TO “NORMAL" MODE

l

RUN

ETHERNET
CONTROLLER
SELF-TEST

SET LOOPBACK PAD FOR
HIGH LOSS

r—

SERVICE
TRANSCEIVER

|
<>

FIGURE
48

MKVB6 1180

Figurc 4-2 Single-Cable DECOM Troubleshooting Flow Diagram (Shect 3 of 6)
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RUN
ETHERNET SERVICE
CONTROLLER TRANSCEIVER
SELF-TEST
DONE 13

ERE A WORKING

DOWNCONVERTER
AVAILABLE FOR TESTING
?

REMOVE LOOPBACK PAD

REMOVE LOOPBACK PAD

MKV86 1191

Figure 4-2 Single-Cable DECOM Troubleshooting Flow Duagram (Sheet 4 of 6)
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REINSTALL ORIGINAL

’ SEE
—~{ FIGURE
-

DOWNCONVERTER
CONNECT TRANSCEIVER SEE
TO TRANSCEIVER TEST | FIGURE
PORT ON DEFTRFRE- 45

QUENCY TRANSLATOR

RUN
ETHERNET
CONTROLLER
SELF-TEST

REPLACE
DOWN CONVERTER

CALL SERVICE FOR NET-
WORK CABLE FACILITY

[
=D

3
(Coomere )

MKVB6-1192

Figure 4-2 Singlc-Cable DECOM Troubleshooting Flow Diagram (Sheet 5 of 6)
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INSTALL WORKING SEE
DOWNCONVERTER ON |- — < FIGURE
TRANSCEIVER 4-4

I

ENSURE TRANSCEIVER
IS IN “NORMAL"” MODE

RUN
ETHERNET
CONTROLLER
SELF-TEST

CALL SERVICE
FOR NETWORK
CABLE FACILITY

i
<D

CALL SERVICE FOR
ORIGINAL DOWN-
CONVERTER

!
<>

Figure 4-2 Single-Cable DECOM Troubleshooting Flow Diagram (Sheet 6 of 6)
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DOWN TX/RX
CONVERTER OUTLET

&y | ?‘ .o TO FREQUENCY
—— > TRANSLATOR (DEFTR
. *| LATOR (DEFTR)
I
|
TO ETHERNET CONTROLLER |
CONTROLLER 1 CONNECTOR |
R OR DEVICE r3
|\ .,‘
O | 1TAP
~d J
|
\ TRANSCEIVER TX/RX |
: CABLE RF DROP
CABLE |
MKV85-0144

Figure 4-3 Singie-Cable Network Connection

4.2.2 Dual-Cable Systems

The flowchart (Figure 4-6) assumes that the Ethernet controller has loopback test capability (that is, NI
Exerciser), which can be used to test the transceiver When the flowchart indicates “RUN ETHERNET
CONTROLLER SELF-TEST,” run this test on the transceiver by using the Ethernet controller self-test
or functional level testing software. Refer to the user and software documentation for the Ethernet
controller in use.

Instructions in the troubleshooting flowchart requires the use of a variable attenuator referred to as the
“loopback pad.” The part number for the loopback pad 1s 29-25203 Two short {0.3 m (1 ft)] cables with
male F-type connectors on each of the ends are required to connect the loopback pad to the transceiver.
These cables are similar to the cables used to connect the DECOM transceiver to a tap or wall outlet
(Figure 4-7).
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MODEM
FREQUENCY

Coe )
L

SEE CHECK THAT TRANS-
RE CEIVER IS PROPERLY
FIGU =<1 CONNECTED TO
4-7 NETWORK
SWITCH TRANSCEIVER
TO “"NORMAL"” MODE
DOWNCONVERTER
MKV85-0160 SEE RUN
) ETHERNET
Figure 44 Downconverter Removal/Replacement I’VOTE - CONTROLLER
SELF-TEST
DOWN TX/RX TRANSCEIVER
FREQUENCY
CONVERTER OUTLET TEST PORT TRANSLATOR (DEFTR)¥
] : S ore S — | TRANSCEIVER VERIFIED
TO BE GOOD
. 2

| E— |
\ | -
DONE 1 ’
CONTROLLER C
CONNECTOR

TO ETHERNET
CONTROLLER
OR DEVICE

NOTE 1

CHECK THAT THE IN RANGE LIGHT ON THE
TRANSCEIVER TURNS ON DURING THIS TEST.
IF IT IS OFF, THEN THE TAP TO WHICH THE
TRANSCEIVER IS CONNECTED MAY BE MORE
THAN 1900 METERS (6234 FEET) FROM THE
HEADEND, OR THE TRANSCEIVER MAY
REQUIRE SERVICE

NOTE 2
TO VERIFY COMPLETE NETWORK PATH, RUN
NETWORK APPLICATIONS OR DIAGNOSTIC
SOFTWARE WITH THIS TRANSCEIVER AND
OTHER OPERATIONAL TRANSCEIVERS

SHORT * CONNECTED TO WORKING MKVE6-1194
RF NETWORK CASBLE
CABLE FACILITY Figure 46 Dual-Cable DECOM Troubleshooting Flow Dragram (Sheet 1 of 6)
TRANSCEIVER
CABLE
MKV85-0145

Figure 4-5 DECOM to DEFTR Test Configuration

4-12 413




SWITCH TRANSCEIVER
TO “LOOPSACK"” MODE

RUN
SELF-TEST TRANSCEIVER

o DISCONNECT TRANS-
CEIVER FROM
NETWORK AT - igu“
TRANSCEIVER

o CONNECT LOOPBACK 4-8
PAD

MKVB6-1195

Figure 4-6 Dual-Cable DECOM Troubleshooting Flow Dragram (Sheet 2 of 6)

414

SEE

SET LOOPBACK PAD FOR | __
LOW LOSS FIGURE

4-8

SWITCH TRANSCEIVER
TO “NORMAL” MODE

RUN
ETHERNET

CONTROLLER
SELF-TEST

TRANSCEIVER

SERVICE ]

!
=

SEE
SET LOOPBACK PAD FOR }_ FIGURE

HIGH LOSS .8

MKVB6-1196

Figure 46 Dual-Cable DECOM Troubleshooting Flow Diagram (Sheet 3 of 6)
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RUN

e, ]
NSCEIVER
SELF-TEST TRANSCEIVE

1
(Coes )

IS
THERE A
WORKING TRANSCEIVER
AVAILABLE FOR
TESTING ?

MKV86-1197

Figure 46 Dual-Cable DECOM Troubleshooting Flow Dragram (Sheet 4 of 6)
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CALL SERVICE FOR
NETWORK CABLE
FACILITY

i
=D

THERE KNOWN GOOD
FACILITY TAP CLOSE TO
HEADEND AVAILABLE
FOR TESTING

CONNECT TRANSCEIVER
TO WORKING TAP

i

ENSURE TRANSCEIVER J

IS IN “NORMAL" MODE

RUN
ETHERNET
CONTROLLER
SELF-TEST

SERVICE
TRANSCEIVER

:
(Cooee )

CALL SERVICE
FOR NETWORK
CABLE FACILITY

C DONE 7 ’
MKVE86-1198

Figure 4-6 Dual-Cable DECOM Troubieshooting Flow Dragram (Sheet § of 6)
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RECEIVE (RX)

CONNECTOR

REPLACE TRANSCEIVER CONTROLLER TRANSMIT (TX)
BEING TESTED WITH CONNECTOR CONNECTOR
WORKING TRANSCEIVER

l

SWITCH NEWLY INSTALLED
TRANSCEIVER TO
“NORMAL" MODE

TO HEADEND

RF DROP

{)—— — — -=—

TO ETHERNET CABLES )
CONTROLLER 3
OR DEVICE N
RUN s )
SEE ETHERNET CALL SERVICE FOR | N
NOTE 1 - ng;ﬂ?égﬂ NETWORK CABLE TRANSCEIVER | |
- FACILITY CABLE
P | RX |
| TAP |

1
‘ DONE 8 ’ MKV85-0142

Figure 4-7 Dual-Cable Network Connection

i

CALL SERVICE FOR
ORIGINAL TRANSCEIVER

1
(Coones )

Figure 46 Dual-Cable DECOM Troubleshooting Flow Diagram (Sheet 6 of 6)
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RECEIVE
CONNECTOR

TRANSMIT
CONNECTOR

TRANSCEIVER
CABLE

CONTROLLER
CONNECTOR

TO ETHERNET
CONTROLLER
OR DEVICE

SHORT

RF

CABLES

LOOPBACK
PAD

LOW LOSS SETTING: HIGH LOSS SETTING:

- - - -

IN OUT IN OUT

(P18 |=o0urT = CB1d8 | =o0utT =

2 = IN =  F = OUT =

13 = IN = s =IN =3

(s |[=o0uT= CRe |=ours=

L Jwo |=IN =10 EJwo |= N =10

(B2 |=o0our= __ L Jo |=iN =20

]2 |[=iINn =20 E ]2 |=IN =20
35d8 53d8
TOTAL | TOTAL

MKV85-0143

Figure 4-8 Loopback Pad Connection
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4.3 CONTROLLER DIAGNOSTICS

Each computer attached to the Ethernet has an Ethernet controller or adapter, which in turn has a
diagnostic program The controller diagnostic 1s used to test the controller’s ability to communicate with
other computers on the Ethernet. The Ethernet controller diagnostics also allow testing of the DECOM
transceiver with and without the loopback pad.

4.3.1 Matrix

Table 4-3 provides a reference for determining the proper diagnostics for the installed
computer/controller.

Table 4-3 Controller Functional Diagmostics

Ethernet System

Coatroller PDP-11 MicroPDP-11 VAX-11 MicroYAX
DEUNA CZUAB* ZQNAE® EVDWB®*.* NA
DELUA CZUAD* ZQNAE* EVDYB** NA
DEQNA CZQNA* ZQNAE* NA NAXQA®*
DELQA CZQNA®* ZQNAE"* NA NAXQA®*
DECNA NA ZQNAE® NA NA

4.3.2 Loading and Running Coatroller Diagnostics on 8 VAX System

References: VAX Diagnostic Supervisor User's Guide, EK-VXDSU-UG
DEUNA Technical Manual, EK-DEUNA-TM
DELUA User’s Guide, EK-DELUA-UG

On the VAX systems, the Ethernet controller functional diagnostics can be run concurrently with VMS.
The ability to communicate via the controller under test must be sacrificed while 1t 1s being tested.

On systems other than the VAX, the computer must be taken down while the controller diagnostics are
operating.

Using the Ethernet controller functional diagnostics for a VAX system-
®  Enter the SYSTEM account
¢  Run the NCP (network control program)
e  Notify all system users of maintenance activities and turn off DECnet
e  Exit the NCP and log out of the system account
® Log into the FIELD account

e Run VDS (VAX diagnostic supervisor)
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® ATTACH devices The ATTACH command/procedure specifies device-specific hardware
purameten to the VDS The HELP file contains the device designations that will be required.

®  Seclect the device(s) to be tested, using the SELECT command
¢  Run the Ethernet controller functional diagnostics, using the START command

®  The funcuonal diagnosticy will now provide a prompt for sctting the MAXBUF parameter and
the USER BYTLM parameter

®  After the parameters have been changed, the diagnostics will run and the results of the test
dusplayed

Successful completion of the diagnustics indicate that the controller and the DECOM transceiver being
tested have been able 10 transmut 1o and receive 4 message from a remote node If controller diagnostics
are successful, run the NIE

4.3.3 Leading snd Running Centrelier Diagnestics on a8 MicroVAX Sysiem

MicroVAX Diagnostic Momitor Programmer's Guide, AC-+E26A-DN
DEQNA Ethernet User's Guide, EK-DEQNA-UG

References

The MDM (MicroVAX diagnostics monitor) includes the DEQNA Ethernet controller functional diagnos-
ucs for the MicruVAX systems The MDM must be operated in the scrvice mode to test the Ethernet
controller
Using the MDM for the MicroVAX system:

®  Boot the MicroVAX with the MDM tape

®  Sclect the service mode

o  Select the DEQNA service test

®  Run the sclected diagnostics:

MDM_. - START

The MDM will prompt the operator to install loopbacks at various points in the communications path
(Figure 4-9) Successful completion of the diagnostics indicate that the controller, the transceiver cable,

and the DECOM tramsceiver being tested have been able to transmit 10 and receive a message in the
loopbuck configuration If controller diagnostics are successful, run the NIE.

4.3.4 Loading and Running Controlier Diagnostics on a PDP-11 System

DEUNA Techmcal Manual, EK-DEUNA-TM
DELUA User's Guide, EK-DELUA-UG
DEQNA Eihernet User's Guide, EK-DEQNA-UG

References

On PDP-11 systems, the Ethernet controller lunctional diagnostics are run with the system off-hine with a
loopback connector installed on the system. The diagnostics are run under the extended diagnostics
program, XXDP-XM.
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To load the functional diagnostics for the PDP-11 system-
¢ [muall the diagnostic media
o Install the loopback connector on transceiver output connector on the back of the PDP-11
®  Boot f[rom the appropnate device
®  Run the functional diugnostics-
RUN ZUABC
®  Begin testing
DR> START
®  Change the hardware and/or software configuration as required.

Successful compiction of the diagnostics indicate that the controller installed in the PDP-11 system is
operational. If controller diagnostics are successful, run the NIE

4.5 Loadiag snd Running Controller Diagnostics en 8 MicroPDP-11 System

DEUNA Techmcal Manual, EK-DEUNA-TM

DELUA User's Guide, EK-DFL.UA-UG

DEQNA Ethernet User's Guide, EK-DEQNA-UG
DECNA Controller Installation Guide, FK-DECNA-IN

References:

The MicroPDP-11 systems run the functional diagnostics off-line The dgnostics are run under the
exiended diagnostics program, XXDP.

.
To load the functional diagnostics for the MicroPDP-11 system
®  install the diagnostic media
e Boot from the device on which the diagnostics are installed
¢ Run the functional diagnostics
RUN ZQNAE*
¢  Change the hardware and/or software configuration as required

Success' .1 compleution of the diagnostics indicate that the controller installed in the MicroPDP-11 system
is operational. If controller diagnostics are successful, run the NIE.
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436 Troubicshosting with the Contrelier Diagnestics

The controller diagnastics, with the use of appropriate DECOM loopbacks, can be used to isolate DECOM

problems See Figure 4-9 for loopback techmques.

STAGE ' — CONTROLLER LOOPBACK

HOST
ETHERNET LOOPBACK
CONTROLLER CONNECTOR

STAGE 2 -~ INTERNAL DECOM LOOPBACK

HOST
ETHERNET TRANSCEIVER CABLE | DECOM
CONTROLLER [ =
LOOPBACK SW
STAGE 3 - EXTERNAL DECOM LOOPBACK
HOST
ETHERNET TRANSCEIVER CABLE B ]
CcONTROLLER I® —e DECOM LOOPBACK
——y—d PAD
STAGE 4 — NO LOOPBACK
CABLE
HOST FACILITY
o
ETHERNET TRANSCEIVER CABLE DROP
CONTROLLER [ . DECOM —o 3}
MKves 1200

Figure 4-9 Loopback Techniques
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Running the controller diagnostics and connecting the loopbacks (if needed) are done in four stages

Stage 1
CONTROLLER A
LOOPBACK

B
Stage 2

LOOPBACK A
SWITCH

Stage 3
EXTERNAL A.
LOOPBACK

B.
Stage 4
NO A.
LOOPBACK

Install the controller loopback connector
Run the controller diagnostics.
If the test 15 successful, the controller has been verified as good

Place the loopback switch on the DECOM transceiver in the LOOPBACK
position

Run the controller diagnostics.

If the test 1s successful, the controller and the transceiver cable and the associated
connection are verified as good. Go to Stage 3.

If this test fails, the problem is with the controller, transceiver cable, DECOM

transceiver, or the connections. Troubleshoot by checking connections and substi-
tuting known good components

Place the loopback switch in the NORMAL position and connect the loopback
pad on the DECOM transceiver as shown Figure 4-8.

Run the controller diagnostics

If the test 18 successful, the controller, the transceiver cable, the DECOM trans-
ceiver, and the associated connections are venfied as good. Proceed with network
troubleshooting procedures

If the Stage 2 configuration was successful and Stage 3 fails, the problem 1s with
the DECOM transceiver Replace the DECOM

Run the controller diagnostics with no loopback

If the diagnostics run successfully, then the communications path, including all
connections and the DECOM transceiver, are venfied as good

If dagnostics fail, see diagnostic documentation for error messages and recom-
mended action. If the problem is not resolved, go to Stage 2
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4.4 NETWORK INTERCONNECT EXERCISER

The network interconnect exerciser (NIE) provides a duagnostic exerciser for Ethernet networks Node

matallation. venfication, and problem solation can be performed using the NIE, therefore, it 1s useful for

troubleshooting the DECOM transcerver

Some of the features that make the NIE useful for troubleshooting DECOM problems arc as follows:
®  Monitors system ID messages on the nctwork and builds a node table of known nodes

e  Tests for connectivity by transmitting loopback packets to individual or sequences of nodes 1n
the node table and checking the response

e  Allows the user 1o specify test loop parameters
e  Samples network traffic and display charactenstics of packets

® Sends a request ID packet to any node address and displays the responding system's ID
message

The NIE interacts with the network by passively listening to the network traffic and by actively transmut-

ting loopback packets and request 1D messages. In order to loop packets, the NIE must have a list of vahd
node addresses, which 1s obtained from the node table.

Table 44 NIE Diagnostics

Adapter or System

Costroller MicroPDP-11 VAX/VMS PDP-11/DRS  PDP-11/XXX MicreVAX

DEUNA NA EVDWC*.* CZNID*® CZUAC® NA

DELUA NA EVDWC** CZNID* CZUAC* NA

DEQNA VNIAB* NA NA NA NANIA®

DELQA NA NA NA NA NANIA®
4-26

44.1 Leading and Rusning the NIE ou a VAX/VMS System

Network Intercommect Exerciser (NIE) User's Guide.,
Book | DEUNA/DELUA Under VAX/VMS, AA-HIO6A-TE

Reference:

On the VAX systems, the NIE diagnostics can be run concurrently with VMS. DECnet must be disabled,
thus the ability to communicate on the Ethernet must be sacnficed while the NIE 1 running The NIE s
used as & maintenance tool for troubleshooting DECOMproblems. The NIE can check a DECOM
transcewver remotely and can also locate a problem DECOM on the network.
Using the NIE for a VAX system

e  Enter the SYSTEM account (pnvilege required)

e  Run the NCP (network control program)

e Notify all system users of maintenance activities

¢ Tum off DECnet

e Exit the NCP and log out of the system account

e Log into the FIELD account

¢ Run VDS (VAX diagnostic supervisor)

® ATTACH devices - The ATTACH command/procedure specifies device-specific hardware
parameters to the VDS. The HELP file contains the device designations that will berequired.

e  Select the device to be tested using the SELECT command.
Example
DS> SELECT XEAO

e  Load the NIE:
DS> LOAD EVDWC.EXE

e Run the NIE

DS> START
NIE>

Sections 4 4.5, 4.4.5.1, and 4.4.5.2 describe the NIE commands and procedures

Successful compietion of the NIE indicates that the DECOM transceiver being tested 1s able to transmit to
and reccive a message from a remote node.
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44.2 Leading and Rusning the NIE on s MicreVAX System
Reference MicroVAX Dragnostic Momitor Programmer’s Guide, AC-FE26A-DN

The MDM (MicroVA X diagnostics monitor) includes the NIE (network interconnect exerciser). The NIE
can be used as a maintenance tool for troubleshooting DECOM problems. The NIE can check a DECOM
tranaceiver remotely and can also locate a problem DECOM on the network

The MDM must be operated in the service mode, which means the MicroVAX system must be off-linc to
test the DECOM transceiver using the NIE

Using the NIE on the MicroVAX system.
e  Boot the MicroVAX with the MDM tape
®  Select the service mode
®  Select the NIE test
®  Run the NIE

MDM>> START
NIE>>

Sections 4.4.5, 44.51, and 4 4 5 2 describe the NIE commands and procedures.

Successful completion of the NIE indicates that the DECOM transceiver being tested has been able 10
transmit to and reccive a message from a remote node
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443 Leading and Running the NIE ea a PDP-11 System

References Network Imerconnect Exerciser (NIE) User's Guide,

Book 2. DEUNA/DELUA Under PDP-11/RSX, AA-HI8SA-TE
Book 3- DEUNA/DELUA Under PDP-11/XXDP+, AA-HI86A-TE
The XXDP (extended diagnostic program) includes the NIE (network interconnect exercuser). The NIE
can be used as a maintenance tool for troubleshooting DECOM problems The NIE can check a DECOM
transceiver remotely and can also locate a problem DECOM on the network
The PDP-11 system must be off-hine to test the DECOM transceiver using the NIE.
Using the NIE on the PDP-11 system-
e Install the diagnostic media
e Boot from the appropnate device
e  Run the NIE for PDP-11.
RUN CZUAC
®  Begin testing’
DR> START
®  Change the hardware and/or software configuration as required
e At the NIE prompt, enter the desired NIE command (Sections 4 4.5, 4.4.5.1, or 4.4.5.2).

Successful completion of the NIE indicates that the DECOM transceiver being tested has been abile to
transmit to and receive a2 message from a remote node.
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444 Loeading and Runsing the NIE on a2 MicrePDP-11 System
The XXDP (cxiended diagnostic program) for the MicroPDP-11 system includes the NIE (network
mierconnect exerciser) The NIE can be used as a maintenance tool for troubleshooting DECOM
problems The NIE can check a DECOM transceiver remotely and can also locate a probiem DECOM on
the network
The MicroPDP-11 system must be off-line to test the DECOM transceiver using the NIE
Uming the NIE on the PDP-i1 system
®  Install the duagnostic media
e  Boot from the appropnate device
®  Run the NIE for MicroPDP-11
RUN VNIAB*
¢  Begin testing
DR> START
®  Change the hardware and/or software configuration as required
® At the NIE prompt, enter the desired NIE command (Sections 4.4.5, 445 1, or 4.4.5.2))

Successful compiction of the NIE indicates that the DECOM transceiver being tested has been able to
transmit to and receive a message from a remote node.
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445 T with the NIE
Sections 4.4 S 1 and 4.4.5.2 describe how to use the NIE to troubleshoot suspectod DECOM failures from
the suspect node and from a remote node.

4.4.5.1 Testing frem a Suspect Neode
If the suspect node 15 local, the NIE should be run from that node. Take the following steps.

1. Build a node table of the nodes on the Ethernet
Example: NIE> BUILD/MINUTES=10

The node table is constructed in the listen mode, which venfies that the receiver portion of the
DECOM tramceiver is functioning.

2.  Bounce a message off a remote node, which appears on the node table
Exampie: NIE> BOUNCE/N3

If the test message returns to the node you are on. then both the transmit and receive portions
and all connections on the suspect DECOM transceiver have been venfied as good.

See Table 4- for NIE error messages and recommended actions The controlier diagnostic with
the appropriate loopbacks may now be used as an alternative to solate the problem.

3.  To verify proper operation of the network, check ali the nodes on the node tabie

Exampie: NIE> RUN DIRECT

Successful compietion of this test venfies that all nodes on the table are operating properly
4.  When testing is compiete, return to the diagnostic supervisor.

Example. NIE> EXIT

Refer 10 Table 4-6 for more NIE commands and test vanations.
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4452 Testing frem s Remete Neode
If the suspect node ts remote, the NIE can be used test the suspect node Take the followming steps.

Determinc the Ethernet address for the suspect node This information should be availabie from
the system manager

NOTE
If the smepect mode is wot tramsmitting, it will met
sppear in the node tableconstructed with the BUILD
command.
Build a node table 10 see if the suspect node appears
Exampie NIE> BUILD/MINUTES=20

If the suspect node appcars on the node table, then the transmit portion of the DECOM
transceiver 15 operating

Bounce a message off a suspect node
Exampie NIE> BOUNCE/<address>

If the test message returns to the node you are on, then both the transmit and receive portions
and all connections on the suspect DECOM transceiver have been venified as good.

If the bounce test 1s not successful, go to the suspect node and continue troubleshooting using
the controller diagnostics and appropnate loopbacks.

To venfy proper operation of the network, check all the nodes on the node table.

Example NIE> RUN DIRECT

Successful completion of this test venfies that all nodes on the table are operating properly
When testing 1s complete, return to the diagnostic supervisor.

Exampie NIE> EXIT

Refer to Table 4-6 for more NIE commands and test vanations
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Table 45 NIE Errer Message Summary

Name

Description

Node Physical Address
Receives Not Complete

Receives Complete

Data Length Error

Data Companson Errors

Bytes Compares
Bytes Transferred

The physical address of the node on the NI
The number of packets transmitted without a corresponding reply
The number of packets transmitted and received successfully

(Note that messages sent do not always equal messages received if
there are problems with the node or if traffic s high enough to

cause dropped packets)

Number of packets with the bytes expected not equaling the
number of bytes received

Number of bytes received 1n error
The number of bytes of data compared
The number of bytes transmitted to a node (data and header)
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Table 46 NIE Comauad Summary

NIE Command Semamary (Ceat)

Feaction

Function

BUILD

/MINUTES=m

/HOURS=h
BOUNCE /<add Iist>

RUN DIRECT

RUN LOOPPAIR

RUN ALL

NODES
/<add list>
CLEAR NODES <add hist>

CLEAR NODES/ALL
SHOW NODES
SUMMARY

CLEAR SUMMARY

Establishes a remote console channel in promiscuous mode and
hstens for system ID messages When a message 1s received, the
default bardware address, the physical address, and the node type
of the onginating node are extracted and saved 1n a node table A
node 15 added to the table the first ime a message 1s monitored
from that node

Each node tramsmuts 1ts SYSTEM ID message every 10 minutes
Building for 10 minutes should capture all or nearly all the nodes

See above

Loops one packet through the sequence of nodes specified by their
physical or logical addresses

Loops a packet to each node listed on the node table and mamn-
tains test summary data in the suminary data table. A **/PASS”
qualifier allows looping of the test

Loops a packet through each logically adjacent pair of nodes on
the node table

Runs onc pass of RUN DIRECT test, then loops a packet through
all possible node pairs on the node table This test can be very

lengthy
Enters the nodes from the address hst into the node table

Clears nodes, specified by their logical or physical addresses, from
the node table

Removes all nodes from the node table
Dusplays/pnints the node table

Dusplays/prints all summary data since NIE was started (or since
the last CLEAR SUMMARY)

Clears the summary table

LISTEN

/SOURCE
/DESTINATION

/PROTOCOL
SHOW LISTEN
CLEAR LISTEN
MESSAGE
/TEXT=<ASCII stnng>
/TEXT=%<hex string>
/TYPE=<msg type>
/SIZE=<msg si1ze>
/COPIES=<msg copres>
SHOW MESSAGE
CLEAR MESSAGE
IDENTIFY=<node add>

HELP or ?
EXIT

Starts a diagnostic channel in promiscuous mode and attempts o
listen to all NI traffic A listen charactenistic table s constructed
with each packet charactenzed by source address, destination
address, protocol type, packet size, and a count of how many
times a packet with the same charactenstics has appeared. A
count of packets with the same source address ts aiso maintained
Listen and record packets from the specified source address only

Listen and record packets from the specified destination address
only

Listen and record packets of the specified protocol only
Drsplays/prints the histen table

Clears all accumulated data in the listen table

Instructs the NIE to use the default message

Changes the message to specified data pattern

Changes the message to specified data pattern

Selects the message type

Sclects the message size in bytes

Sclects the number of copres of the message to be looped
Displays/prints the current message parameters
Recturns the message to default parameters

Requests from the specified node its physical address, hardware
address, node type, node functions, and ECO numbers

Displays/prints the HELP file

Exits from NIE and returns control to the diagnostic supervisor
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Table 46 NIE Command Summary (Cent)

Commend Function
PRINT Instructs NIE to print all data

NOPRINT Restncts printout to the last three error messages
SAVE <filespec> Saves the node table in the specified file

UNSAVE <filespec>

Loads the specified node table
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A.1 SINGLE-CABLE
A.1.1 Sigmal Level
DECOM Transmit Level
DECOM Receive Level
DEFTR Input Level
DEFTR Input Attenuation
DEFTR Gain

DEFTR Output Attenuation
Reverse Channel Loss
Forward Channel Loss

Total Loop Loss
A.1.2 Noise Level

Total into Receiver
(at mimmum signal level)

APPENDIX A
_ BROADBAND ETHERNET

CHANNEL SPECIFICATION

50 dBmV + 2 dB

6 dBmV t 9 dB

0dBmV t 5 dB

0-10 dB in 1 dB increments

56 dB + 1 dB; 15-32°C (59 to 90°F)
56 dB + 2 dB; 10-40°C (50 to 104°F)

0-10 dB in | dB increments
37-53 dB with no more than 6 dB vanance

37-53 dB with no more than 6 dB vanance; DEFTR at 15-
32°C (59 to 90°F)

38-52 dB with no more than 4 dB vanance; DEFTR at 10-
40°C (50 to 104°F)

44 +7 dB

35.6 dBmV/4 2 MHz/BER 10

A.1.3 Frequency Response (Peak-to-Valley)

Reverse Channel Response
Forward Channe! Response

Total Frequency Response

=<1dB
=<1dB
<2dB



A.1.4 Prepagstion Delay

Round Trnp Delay 1503 us + S00 ns for DEFTR
{outlet-to-outlet)

Outlet-10-Headend 1900 m, maximum distance
Onitlet-10-Outlet 3800 m, maximum distance

A.1.S  Adjacent Channel Requirements
Restrictuons to the use of the 6 MHz (48-54 MHz, 72-78 MHz, 204 25-210 25 MHz, and/or 228 25-

234.25 MHz) adjacent channels, 1o the broadband Ethernet channel, are as follows

Oune-Way Applications

Signals less than or equal to 10 dBmV, at the outlet, arc permitted to be received, only in the 204.25
through 209.7S MHz bandpass and the 232.25 through 234.25 bandpass Use the following gurdchines.

] If using the 48-50 MHz bandpass, no usc 15 permitted 1n the 228.25-234.25 MHz bandpass
2. If using the 72 5-78 0 MHz bandpass, no use 1s permitted in the 204.25-210.25 MHz2 bandpass
Twe-Way Applications
Two-way communications arc not permitted in the adjacent channels

Nonbroadband Ethernct translator skirts (40 dB pownts on the input filters) are not permitted in the
adjacent channels

A-2

A.2 DUAL-CABLE
A.2.1 Signal Level

DECOM Transmit Level S0 dBmV t 2 dB
DECOM Receive Level 6 dBmV + 9 dB
Total Loop Loss 44 +7dB

A.2.2 Nelse Level

Total into Receiwver 356 dBmV/4 2 MHz/BER 10 EE-9

(at mimmum signal level)

A.2.3 Frequescy Response (Penk-te-Valley)

Reverse Channel Response <] dB
Forward Channel Response <] dB
Total Frequency Response <2dB
A.2.4 Prepagatiea Delay

Round Trip Delay 1553 us

(Outlet to Outlet)

Qutlet-to-Headend 2000 m, maximum distance

Qutlet-to-Outlet 4000 m, maximum distance

A.2.8 Adjacent Channel Reguirements
Restrictions to the use of the 6 MHz (48-54 MHz and/or 72-78 MHz) adjacent channels to the broadband
Ethernet channel, are as follows:

Signals <10 dBmV at the cutlet are permitted to be received only in the 48.0 through 50 0 MHz bandpass
and the 72 5 through 78 0 MHz bandpass.

A-3
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Adjacent channel requircments, A-2, A-3

Balanced driver, 3-14
Bandpass filter, 3-16
Bandwidth, 1-19
Bat ume recovery (BTR) circuit, 3-17, 3-18
BPSXK
modulator, 3-14, 3-16
oscillator, 3-14
shaping filter, 3-14
BOUNCE (NIE), 4-34
BUILD (NIE), 4-34

C

Cable driver, 3-16
Carrier active caircuits, 3-8
Carrier detection, 3-17
CARRIER ON, 3-14
Channel specification, A-1
Channels, 1-3
Clock, 3-9, 3-12
Collision
control circuits, 3-6, 3-7
detector, 3-6
enforcement carricr, 2-$, 2-7, 3-16
enforcement sphitter, 3-17
led indicator, 3-8
presence, 1-1, 1-10, 1-11, 3-8
Collisions, 1-1
Connection to network, 4-11, 4-12, 4-19
Controller diagnostics
matnx, 4-20
MicroPDP-11, 4-23
MixcroVAX, 4-22
PDP-11, 4-22
VAX, 4-21
Controller scif-test, 4-4, 4-11
CRC, 1-9, 1-10
CSMA/CD, 1-1

INDEX

Data carmer, 2-$, 2-7

DATA CARRIER DETECT, 3-13, 3-17
DBPSK modulation, 1-1, 3-14
Decoding, 1-19

DEFTR, -1, 1-§, 2-§, 412, A-1
Delay budget, 2-17, 2-18
Demodulation, 1-20
Demodulation aircuits, 3-17, 3-19
Descrambler, 3-12

Dragnostics (controller), 4-1
Differential decoder, 3-10
Dufferential encoder, 3-5

Drpiexer, 3-20

Downconverter, 1-1, 1-14, 3-1, 3-20, 4-12
Dropout filter, 3-12

DTE, 1-1, 1-3

Dual-cable Ethernet channel, |1-6
Dynamic range, 2-8, 2-11, 1-18

E

ECL w0 TTL converter, 3-18
Encoding, 2-7, 1-19

Equalized data filter, 3-14

Error rate (bit), 1-18, 2-15

Ethernet channel (DIGITAL), 14, 1-6

F
Forward bandpass, 2-6
Frame check, 1-8, 1-11
Frequency response (channel), A-1, A-3

Frequency response (recciver), 2-15
Fuse. 1-13, 4-3

G
Guard circuits, 1-1, 1-19, 3-16
H

Headend, 1-5, 1-7, 4-19
Heartbeat, 1-1, 1-9, 3-6, 3-8
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In range, detector, 3-9
Indicators, 1-2, 1-9
Input thresholds, 2-5

LISTEN (NIE), 435§
Logxc module, 3-1, 3-3
Loopback multiplexer, 3-10
Loopback testing, 1-2, 4-1, 4-24, 4-25
digital loopbeck, i-2
pad, 4-20, 4-24
RF loopbeck, 1-2
switch, 3-11, 4-24
Lowpass filter, 3-14

Maintenance

ands, 4-1

flowcharts, 4-5, 4-13

fuse, 4-3

philosophy, 4-1
Manchester decoder, 3-3
Manchester-encoding, 3-1
Memory, 3-10
Modem module, 3-1, 3-14
Modulaton, 1-20, 2-7
Modulator, 3-9, 3-14
Modulator circutts, 3-14, 3-15, 3-16

N

r

Packet format
Broadband Ethernet, 1-10
controller to DECOM, 1-8
DECOM to controller, 1-11
Postambile, 1-9
Postambie detector, 3-13
Power supply, 1-2, 3-3, 3-18, 3-22
Power filter, 3-20
Preamble, 1-8, 1-10, 1-11
Preambile circusts, 3-12, 3-13
Propagation delay, 2-16, A-2, A-)
Protocol, 1-1

READ ocounter, 3-12

READY arcuit, 3-9

Receive data logic, 3-10, 3-12, 3-13

Reverse bandpass, 2-6

RF drop, 1-13

RF interface, 2-5

singlc-cable Ethernet, 2-§
adjacent channels, 2-10
frequencies, 2-5, 2-6, 2-7
frequency spectrum, 2-8
path loss, 2-9
signal levels, 2-8, A-3
signal loss, 2-9
dual-cable Ethernet, 2-11

adjacent channels, 2-13
frequencies, 2-6, 2-7, 2-11
path loss, 2-11
signal levels, 2-11, A-3
signal loss, 2-11

RF signal mask, 2-14

NIE (Network Interconnect Exerciser), 4-1, 4-26 RF switch, 3-14, 3-16

command summary, 4-34
error messages, 4-33
matnx, 4-26
MicroPDP-11, 4-30
MicroVAX, 4-28
PDP-11. 429
VAX/VMS, 427

Nouse levels, 2-15, A-1

nome bandwidth conversion factor, 2-1§

NRZ data, 1-3, 3-3

RX clock, 3-1
RX data, 3-1, 3-12, 3-13

S
Scrambler, 3-5
Seed gencrator, 3-S

Signal mask, 2-14
Single-cable Ethernet channel, 1-4, 1-5, 4-4
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Slot time budget, 2-16
Speafications
environmental, 1-16
physical, 1-16
receive pair,1-17
RF interface, 1-17
signal processing, 1-19
Squeich, 1-18
Summer, 3-14

T

Topology, 1-4
Transmit data interface, 3-3
Transmit data logic, 3-3, 3-4, 3-6
Transmit power, 1-19
Transmit squelch circuit, 3-3
Transceiver cable, 2-1, 3-1
collimon presence peir, 2-4
grounding/shieiding, 2-1
pin assignments, 2-3
receive pair, 2-3
response characteristics, 2-S
schematic, 2-2
transfer impedance, 2-1, 24
transmt pair, 2-3
Troubleshooting, 4-1
aids, 41
dual-cable systems, 4-11
operator, 4-2, 4-3, 44
single-cable systems, 44
techniques, 4-1
using controller diagnostics, 4-24
using the nic, 4-31
TTL to ECL converter, 3-9
TX data, 3-1

U

Unique word, 1-9, 3-§
Unique word circuits, 3-13

w

Watchdog, 3-8
WRITE counter, 3-10
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