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About This Manual

This manual provides operational and servicing 1nformation for the Ethernet H4006
transceiver The information 1in this manual 18 directed toward the customer and

DIGITAL Field Service personnel
This manual conmsts of the followning chapters
OVERVIEW

* Chapter 1 provides a general overview that includes a bnef description of the
hardware and operational requirements for the H4005 transceiver

FUNCTIONAL DESCRIPTION

* Chapter 2 summanzes the mayor functional components that make up the H4005
transceiver

INSTALLATION

¢ Chapter 3 contains information on installing the H4005 transceiver to the 802 3
network

FAULT ISOLATION PROCEDURES

e Chapter 4 provides information on maintenance strategy, troubleshooting, and
testing

TIMING DIAGRAMS
* Appendix A provides iming diagrams of all the H4005 connector mgnals
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OVERVIEW

1.1 GENERAL DESCRIPTION

The H4005 Ethernet transceiver provides a physical and electncal interface between an
Ethernet coaxal cable and other Ethernet devices such as controllers, repeaters, network
interconnect devices, and terminale via the transceiver cable

The transceiver clampe directly onto the coaxial cable and has a 15 pan male D-connector
for connection to a transceiver cable Power to dnve the transceiver (+11 28 to +15 75
Vdc) 1s provided by the connected device

The H4005 transceiver 1s transparent to the user It s not addressable or programmable
Figure 1-1 1llustrates a typical H4005 transceiver configuration




1-2 OVERVIEW
ETHERNET
COAXIAL CABLE
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M vde 0572

Figure 1-1 Typical H4005 Transcelver Contiguration
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1.2 H4005 TRANSCEIVER COMPONENTS
The following parts are supplied with the H4005 transceiver
* H4005 transceiver

* Tap assembly

* H4005 DIGITAL Ethernet Transceiver with Removable Tap Assembly Installation
Card (EK-H4005-IN)

1.3 RELATED DOCUMENTS

Refer to the following documents for more Ethernet information regarding the H4006
Ethernet transceiver

TITLE PART NUMBER

H4005 DIGITAL Ethernet Transcewver with Removable Tap Assembly EK-H4005 IN
Installation Card

DECconnect Documentation Set EK-DECSY DK
Etheryack Installation Guide ED-DEXJK IN
H4000-T Ethernet Transceiver Tester User Guide EK-ETHTT-UG
DECconnect System, Requirements Evaluation Workbook EK-DECSYEG
Communications Options Min:reference Manual, Vol 7 EK-CMIV7-RM
DEC Standard 134, Ethernet Specification A-DS-EL00134 (For

Internal Use Only)

—emr—

—
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1.4 DEVICE PLACEMENT

The H4005 transcewver clamps directly onto an Ethernet coamal cable Observe the
follomng constraints

e A maxmmum of 100 transceivers may be placed on a mngle 500 m (1640 4 ft) Ethernet
coaxial cable segment

*  Transceivers must be pomitioned 6 cm (1 97 inches) on the annular nngs marked
every 25 m (8 2 ft) on the coaxial cable

o Spacing between transceivers may not be less than 26 m (8.2 ft)

NOTE
If annular rings are not marked on the coaxial cable, transceivers must be

spaced in multiples of 2.5 m (8.2 ft) only.

1.5 REQUIRED EQUIPMENT

The following equipment 18 requared for the proper installation and testing of an H4005
Ethernet transceiver

e H4000-TA (or -TB for non-US vermons) transceiver tester (must be IEEE 8023
compatible)

e CD kit (Part Number A2-W1100-10)
e [nstallation tool (Part Number 12.24664-02)

1.6 POWER REQUIREMENTS

An H4005 transceiver requires +11 28 to +15 76 Vdc for proper operation The power
must be supphed by the Ethernet device to which the transceiver 18 connected

1.7 FIELD REPLACEABLE UNITS (FRUs)

The following i1tems are FRUs for the H4005 transceiver

Item Part Number

Braid termnators 12-24664-05 (box of ten}
DIGITAL removable tap 12-24664-01

H4006 transosiver FRU 70-22781-01

Push-pine 74-32788-01

Probe assembly 12-24864-03
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1.8 H4005 CONNECTOR SIGNALS

The following 1nformation 1dentifies the mgnal names to pin numbers Timing diagrams
for these signals are found i1n Appendix A

Pin Signal Name
An 2 Colhsion +
Pn® Collimon -
Pin3 Transmit +
Pin 10 Transmit -
Pnb Receive +

Pin 12 Recnive

Pin 13 Power

Pné Power return
Pins 1, 4.8, 11 14 GND

Pn 7 No connection
Pin 15 No connection
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FUNCTIONAL DESCRIPTION

2.1 H4005 BLOCK DIAGRAM

Figure 2-1 15 a block diagram which shows the four basic blocks that make up an H40056
transceiver Functions of the blocks are as follows

1 DC to DC Converter—Converts voltage (+11 28 Vdc to +15 756 Vdc) supplied by the
Ethernet device to -9 Vdc for the Coaxial Transceiver Interface (CTI) chup set

2 Isolation Transformer—Isolates nose mgnals generated by the Ethernet device from
the CTI chip

3 CTI Chup—Contains the receive, transmit, and collision detect functions

Short Detect Circut—Prevents the Carner signal from being asserted in the event
the coax medium 18 shorted

2-1

.

f
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Figure 2-1 H4005 Block Diagram
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FUNCTIONAL DESCRIPTION 2-3

2.2 CTICHIP

The CTI chip 18 the heart of the H4005 transceiver Figure 2-2 18 a block diagram of the
CTI chip Functions of the blocks are as follows

1

2

Receiver—Receives data from the Ethernet coaxal cable and passes it to the Ethernet
device

Transmitter—Accepts data from the Ethernet device and passes it to the Ethernet
coaxial cable

Collimon Detect—Indicates to the Ethernet device any colhmon conditions on the
Ethernet coaxnal cable

Jabber Timer—Disables the transmitter in the event of illegal packets

i
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FUNCTIONAL DESCRIPTION 2-5

2.2.1 Recelver Functions .

The receiver buffer provides high-input impedance and low-input capacitance, which
helps to minimize reflections on the Ethernet coamal cable High input-impedance
provides for low-input current

The receiver equalizer 18 a hugh-pass filter that compensates for the low-pass effect of the
Ethernet cable

A 4-pole low-pass Bessel filter extracts the dc level from the Ethernet signal The dc level
18 used by both the receiver squelch and the collismion detection arcuits

The receiver squelch aircuit gates the receiver’s differential hine driver ON and OFF It
uses both the dc level and the ac component of the Ethernet mgnal Noise and dribble
bits are rejected

The differential hine driver provides Emitter Coupler Logic (ECL) mgnals to the serial
chip i1n the Ethernet device Signals from the differential hne driver have b ns or less
rise and fall imes In the idle state, the outputs of the differential hne dnver are dnven
to the differential zero level to prevent dc standing current 1n the 100lation transformer

2.2.2 Transmitter Functions

The transmitter has a differential input and an open collector output current dnver The
driver controls nse and fall times (5 ns - 25 ns) to mymmze hugher harmonic components
The nse and fall times are matched to within 1 ns to mmnimize the :mpact of signal ptter
The dniver also has an internal 1solation diode to minimize capacative loading on the
Ethernet coaxial cable when the H4005 18 1n the 1dle state

The transmitter squelch arcuit rejects mgnals waith pulse wadths less than 10 ne
(negative), greater than 150 ns (pomtive), or levels less than -176 mV

2.2.3 Collision Functions

The colhimon comparator momnutors the dc level from the Bessel filter When the level 1
more negative than the colhimon threshold the collimon output 1s enabled At the end of
EVERY tranemission, the heartbeat generator, if enabled, creates a pseudo collimon for a
short time to ensure that the collimon arcwtry 18 functioning properly

The 10 MHz oscillator generates timing mgnals for the collimon and heartbeat functions

2.2.4 Jabber Functions

The jabber timer momtors the transmitter and inhibits transmisson if the transmitter is
active longer than 26 ms (a fault condition} It also enables the collision output for the
fault duration After the fault 18 removed, the timer counts the unjab time for a period of
600 me before enabling the transmitter
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2.3 SHORT DETECT CIRCUIT FUNCTIONAL DESCRIPTION

The Short Detect arcuit bypasses the squeich circuitry on the CTI transceiver chip The
squelch function performs dufferently than that of the CTI chip The CTI chip squeich
activates on ac hine actavity and some dc level senming The Short Detect arcuit, however,
13 based solely on the average dc component of the transmission medium The squelch
also activates and deactivates much faster than the CTI chip to allow the parslleling of

the two functions

Figure 2-3 shows a block diagram of the Short Detect circwit At the begynning of each
coamal transmuesion, the coamal dniver dnves the center conductor negative By filtenng
the coaxial mgnal, an average dc voltage value can be obtained If the average dc voltage
exceeds outputs (670 mv - 100 mv), unlock the receive pair leads of the transceiver so
that receive data can be passed to the host Ethernet device The aircwt outputa are wire
ORd wmith the receive output pair of the transceiver chip The receive pair 18 locked by
clamping 1t near ground and unlocked by holding 1t negative

2.3.1 Coaxial interface Technical Description

The Short Detect aircuit interfaces to the transmission medrum through the input pin 14
(RXI) This coamal interface extracts the average dc coaxal voltage value for the level
comparator This 18 accomphished via a filter (follownng an input buffer 1wolation stage) to
prevent interaction between the coaxal channel and the filter

A 100 ohm remstor connects the RXI input to the transmission medium This resstor
increases the Mean Tyme Network Failure (MTNF) of the H4006 product The MTNF
isolates the H4005 short detect failure from the rest of the network When the 100 ohm
resistor blows, the H4005 remains on-line with no short detect function

2.3.2 Reference Generator Functional Description

The Reference Generator creates a fixed negative voltage threshold used by the
comparator It 18 important that the reference generator be independent of the supply

tolerance and npple, 1impulse nose, and temperature vanations

The threshold levels are set by a set of remistors The value of the remstance creates the
threshold levels used internally

2.3.3 Receive Pair interface Functional Description

RX+ and RX- are open emitter outputs that are wire ORA to the transcerver pair chip
Their function 18 to unlock the receive pair when the coaxial dc level 18 more negative
than the threshold level, otherwise, the receive pair must be heid at 0 to -1.2 volts

In addition, hystensis of the Short Detect aircuit 18 used to prevent noise from affecting
the transmtion of RX+ and RX from the locked to unlocked regions and vice versa
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XANXXAAXAXKNKNXAXXXHXXXXXKAK X KK KK NHKN XK XX
XAHKHKHHNAKAICNH KK KKK NKHK KK XXX XK N KX XX
AARXXXXKXHXXKKHKHKAXIKHKNNK KN KKK KN KK XX X
ANXRXXXXAXAXXAXXAXAXXAXXKXXHKX XK XK K XX
AXKXXXAXXXAXXXHKXXIHARK KKK K KN XK XK X
XAXXXXXXXXXMXKXKAKXAXKANKK XXX KX X

3NN XN KX HKANK KK XN KKK KKK XX ~ N
AXHAKXXHXXKXHXHXIKHAXNKN X KKK X

AXAXNXXXAXKXHXKX XX KA KK NK X L
AXXXAXAXAXHKHXRXKX XX NK X

ARXXXXXXAXNAXAKXN KX XK X

XXXAKH XK KX KHXK KKK XX e ( /
AXXXHKAKKHKXXNKK X

AXXAAXAXXKAKNAXKX .

XXXXXKAK XN XN X -~ )

AXKXKXX XX XN X .

AXANAX AKX {

XN XK XK X A) 4>
XX XXX

XXX

X

x

XXX

XX XXX
XXAAXAX
AXAAXAX XK X

XXAXAXXXKNX XXX

AXXAAXXXAXNX XXX

///N \;» AXRXXXAXXXKXN XXX
\,
~

AAXXAXAXXANARXXAKAAAN

XAAAXXXXXXXXXXNXNAXXX

AAXAXXXXARXRXRXXXRK A XAX XX X

XXXANXAXXAXXAXAXRXAXK XX XX XX X
AAXXAXXEXARXAAXXAAXAAAKAXX XXX
AAAAARAANAXAXAXKXARXRXXX RN XX XX X
XXNXAMNAXRAKXAXRXXAXRAKAAXRXXAN XX X
ARXAUXXARRXXRXAXXARXNNAXRXANAKAXANA RN XXX XX
AXXXXKXAXX KRR AXAXRXNRRAARXNARXARXNX X
AMAAXMARMRMARYRXRXRXAAXAAXARNAXXXXANX XX XXX
XAAXRKXXRXXAX XXX XX XXX RXAAXANAXNAXANXK XN X
MUXAXRXAKNAAXRXRXXAAXXXANXAXRXNANK XK NANRXKN NN XX AN
122222382223 22 2323332223328 23222020 0 0 0 2
HAARAXXAXXARXAXAXXRXARXXRXRAXXAANXAKAXXARXAXXAX XX
XXXAXXXAXXXUXAXAXXXXAXXXXAXXXXAAXXAXRAXXAXANXAXXAXR
AAAXXAXXXXXRXRAXXRXXAXAXAXARKRXXXKAAXXAXAAXAXNXXNANXNX

- AAXRXXRXAXARXXXXAXRXXRXAX XXX XXX XAX AR ARKX XAXX
AXAXXRXXRXXAXXXXXX XXX XXAXRXXXRXXXKXXNNXXXARXKNXR A XXX



3

INSTALLATION

3.1 H4005 INSTALLATION - .
This chapter pronides H4005 installation gudelines An H4005 DIGITAL Ethernet
Transcetver with Removable Tap Assembly Installation Card 18 shupped with each umt

CAUTION

Not for installation in air ducts or plenums. For installation in other
environmental air handling spaces, use only with UL classified cable as to fire
and smoke characteristice in accordance with Section 725-2(B) of the National
Electrical Code.

3.2 INSTALLATION GUIDELINES

Thie section illustrates H4005 installation procedures

IMPORTANT

* May require installation by Qualified Service Personnel.

* Not to be used in environmental air ducts or plenums.

¢ Input voltage must be within a range of 11.28 to 15.75 Vdc.
* Voltage source is current limited to a maximum of 8 A

¢ To be used with UL Classified Ethernet cables or IEEE 802.3 local area
networks.

4
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3-2 INSTALLATION

INSTALLATION TOOL
(P/N 12 24664 02)

HEX
WRENCH —_—

{P/N 12-24664-02)

NOTE
TAP INSTALLATION TOOLS ARE NOT INCLUDED (TYPICALLY GOOD FOR 10-1%

INSTALLATIONS)
MEVE6 1145

Figure 3-1 Tap Instaliation Tools




- INSTALLATION

BRAID Tap
BODY

TERMINATORS (2)
(P/N 12-24664-04) o

-8

\‘
CLAMP
SCREW
e
A
PROBE
ASSEMBLY
> (P/N 12-24664-03)
CLAMP e
ASSEMBLY
DUST
COVER

MEVES 2034

Figure 3-2 Tap Assembly

3-3




3-4 INSTALLATION

INSTALLATION CARD

Figure 3-3 Unpecking the Transcetver

TAP KIT

W VvEe 2008
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INSTALL BRAID TERMINATORS INTO TAP BODY

M VEe 2036

Figure 34 Preparing the Tap Body

INSTALLATION 3-5




36 INSTALLATION

BLACK BAND

COAXIAL
CABLE

@ POSITION TAP BODY ON BLACK BAND THAT IS ON COAXIAL
CABLE

@ SLIDE CLAMP ASSEMBLY ONTO TAP BODY

@ INSTALL CLAMP SCREW AND TIGHTEN WITH HEX WRENCH

wvle 2037

Figure 3-S5 Positioning the Coaxial Cable and Assembliing Tep
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INSTALLATION 3-7

PULL DUST COVER OFF TAP ASSEMBLY

CAUTION
PINS INSIDE THE TAP BODY
ARE EASILY BENT

MrVEE 2040

Figure 3-6 Removing the Tap Assembly Dust Cover




3-8 INSTALLATION

@ POSITION TAP ASSEMBLY FOR DRILLING

USING DRILL END OF INSTALLATION TOOL INSERT TOOL INTO PROBE
HOLE IN TAP ASSEMBLY AND ROTATE TOOL CLOCKWISE .DRILLING
THROUGH CABLE S OUTER JACKET AND SHIELD DRILLING SHOULD NOT
EXPOSE CENTER CONDUCTOR

NOTE
THE DRILL MUST BOTTOM ON THE TAP BODY

MEVES 1140

Figure 3-7 Drilling the Coaxial Cable




INSTALLATION 3-9

REMOVE ANY SHIELD PARTICLES FROM HOLE IN CABLE

@ S NG WRENCH END OF INSTALLATION TOOL THREAD PROBE
ASSEMBLY INTO TAP ASSEMBLY UNTIL PROBE ASSEMBLY
BOTTOMS

MK ves 2032

Figure 3-8 Inserting Probe Assembly into Tap Cable Assembly




3-10 INSTALLATION

THE H4005 1S NORMALLY SHIPPED IN HEARTBEAT ENABLED
CONFIGURATION

SWITCHES UP SWITCHES DOWN
HEARTBEAT HEARTBEAT
ENABLED DISABLED

NOTES

1 SWITCHES TOWARD DIMPLE ENABLE HEARTBEAT
2 SWITCHES AWAY FROM DIMPLE DISABLE HEARTBEAT

3 CONSULT ETHERNET INSTALLATION GUIDE
FOR HEAHKTBEAT SELECTION

MevE6 1150

Figure 3-9 Heertbeat Selection




INSTALLATION
H4005 CANNOT BE USED W TH DEREP
HEARTBEAT DISABLED
ON H4005 (SEE HEARTBEAT SELECTED
HEARTBEAT SELECTION (FACTORY SET)*
|
|
Ha005 |— — w4005 _=_ H4005
|
|
|
|
|
DEMPR, ' ALL OTHER
DELNI DESPR l DIGITAL
: PRODUCTS
TTHTTED
|
|
|
DEMPR I
DESPR *FOR NON-DIGITAL
, PRODUCTS REFER TO
HTTHT VENDOR DOCUMENTATION
MIVEE 151

Figure 3-10 H4005 Network Configuration

3-11




@ REMOVE PUSH-PINS FROM CASE

@ ALIGN TAP BRAID AND PROBE POSTS WITH THE CONTACTS ON THE
TRANSCEIVER AND INSERT TAP/CABLE ASSEMBLY INTO THE

TRANSCEIVER

@ INSTALL TWO PUSH-PINS (P/N 74-32789-01) INTO CASE AND THROUGH
TAP UNTIL FULLY INSERTED

NOTE
THE TRANSCEIVER MAY BE ROTATED 180 DEGREES SO THAT THE
TRANSCEIVER CABLE CAN BE CONNECTED AT THE OPPOSITE END

MKVES 1152

Figure 3-11 Connecting Tap/Cable Assembly to Transceiver
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INSTALLATION 3-13

ATTACH TRANSCEIVER CABLE TO TRANSCEIVER CABLE CONNECTOR

SLIDE CABLE CONNECTOR LATCH TO CLOSE POS TION AND CHECK THAT
CONNECTOR IS SECURE

TIE WRAP TRANSCEIVER CABLE TO COAXIAL CABLE

MxVe6 1153

Figure 3-12 Attaching the Transceiver Cable
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3-14

INSTALLATION

LED

WHEN FULLY INSTALLED AND OPERATIONAL, POWER LED (GREEN)
SHOULD BE ON

MEKVES 1154

Figure 3-13 Power LED
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INSTALLATION

SIDE OF TRANSCEIVER

USE BLANK LABEL TO INDICATE ADDITIONAL INFORMATION ABOUT
TRANSCEIVER CUSTOMER MAY ADD INFORMATION IN THE SPACE
PROVIOED

MKVES 1155

Figure 3-14 Labeling Transceiver information

3-15




1 $ 3880243033 332332332222222333 22303222033 200 02228922881
1 $ 323433338333 83322323232%32%2 2233223382220 2208282028281
10022386833 8333338323 8229333283322 3223320022200 2% 8

1 9043380383333 2333233 3233022233232 22200302829 ¢% %

1 38333332223 3338223¢22233 3222002222222 22928

1 $$ 0838383333383 2222393233222 223202000 %8 28!

1 $ 93332838383 22032833 2220023222222 009 9%
1368838329333 3238233223222 3929382289589

RXAXNXAKIHXN NN NXK NI KK AKAKN X XXX XXX

1 $ 2803342233322 223222223 20.22.222.2.9.

1383 88288$3 9232323922232 22222220.0.8
ANXXXXXAXXXXXXXAXXXANXX AN XXX X
XXAXXXAXAXXXXARXAXXXXXXAX XX X
AAXXXXAXXXAXAXXXAXX N XNANX XXX

ARMXXXRXAXXX AKX XAXXXXXXX

AAAXAXXAAXNAXNXXX XXX X

1 8292283222222 222228 9. ‘ I

AAARXAXXXNXAXAAX X
AAXXXXAXXAXA XX X XX
AXAAXXAXXXXX XX
XAAXAXXAXX X
XXAXXXXXX

XAXXNXXX

XAXXX

XXX

X

XXXXX

AXXXXXXX

XAAXXXXXX

AN RXXAXXXX

XAXRXXXAXXXX XX

AXAXXRXAXXAAX XX

AXNXXXXXXAXXXAXNXX X

AXAXARXXAXXRXXXXKXXXXX

RXAAAXHAAH XK KNKAAKANXANAKXXX

1385333383820 8 3228222228
XXAXAXAXXXXXXAXXXXAXXXXXX X
AAXAXRXXXXXX XXX XAXAAXXARXAAXX
AXXXAXXAXAXAXXAAXXXAXXXRXXAXXNXNXX XX

1$23882 9323233230222 2222%2.2.2322.2.%.

1903438392 32322222%3%.223%222223.2.2.2.02.0¢

1 2 022¢2.0232¢23332333 2238238222222 2822
1333303023333 3333222222233 338%23 222280

1 P8 2222222003823 3 3230223 ¢323323 382822 2
AAXXXXXXXRXRXXX XXX XXX XXX KRN XXX KX
AARXXKXXHXARXXXXXRXHXXAXXXX KR NXARKAAXKANNKAX XX
XXXXXXXXAXXXAX XXX XXXXAXXXKXXXXXKAXXAXKAXNK XXX
AXXXXXXXXXXAXX XXX XX XXX XXX XRXK XXX K XAXKXXX AKX XXX
AAXXXXXXAKXXXXXXXXXX XXX XXX AXXXXXARXXRX XXX KXAXXX KX XXX
AXXXXXAXXXKXARXXXX XXX XXX X XXX XXX XXRXAAXXARXX KX AN XXX

(\;/ N
Vv

/




4

FAULT ISOLATION PROCEDURES

4.1 REPLACEMENT STRATEGY

The H4005 Ethernet transceiver 18 a field replaceable unit (FRU) It 18 not repairable in

the field Replace the H4005 transceiver if 1t 18 deemed defective after testing Discard
the failed unit

4.2 DIAGNOSTICS

There are no diagnostics designed specifically for the H4005 Ethernet transceiver The
following diagnostics may be helpful for isolating faults to the transceiver

* Functional diagnostics for the device connected to the transceiver Refer to the
speafic device for apphcable diagnostics

®* Network Interconnect Exercser (NIE)
¢  Network Control Program (NCP)
®* Any form of Network connectivity test (such as, SET HOST)

4.3 TROUBLESHOOTING FLOW DIAGRAM

Figure 4-1 1llustrates the procedure for locating a defective H4005 Ethernet transceiver

41
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4-2 FAULT ISOLATION PROCEDURES

«»
i

CONFIGURE H4000--T
TESTEAR FOR LOOPBACK
TESTING (REFER TO
FIGURE 4 2

!

SET H4000-T MODE
SWITCH TO TW/RX

4

PRESS AND RELEASE
THE RESET BUTTON

FRU

e FOR HEARTBEAT DISABLED UUT
UNITS COLLISION TEST INDICATION
ON THE H4000-T WILL SHOW ERROR
CONDITION THIS IS NORMAL IN
THIS CONFIGURATION

ALL FRUSs

REPLACED
?

PERFOAM CORRECTIVE
ACTION (REFER TO TABLE

REPLACED
?

R

GO TO NETWORK
TROUBLESHOOTING

PROBLEM

SOLVED
?

«<D

e« DID THE SYMPTOM CHANGE? IF SO
THEN A NEW OR ADDITIONAL PROBLEM
MAY EXIST REPLACE THE ORIGINAL
MODULE TO SEE IF THE ORIGINAL

SYMPTOMS RETURN THIS NEW
' INFORMATION MAY BE USEFUL IN

ANALYZING THE PROBLEM

MxvEe 1156

Figure 4-1 Troubleshooting Flow Diagram (Sheet 1 of 4)

—
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H4000-T TRANSCEIVER

FAULT ISOLATION PROCEDURES 4-3

JESTERS AVAILABLE

IS MORE
HAN ONE INSTALLEC

H4005 TRANSCEIVER
AVAILABLE

 J

DISCONNECT H4000-T
TESTER FROM THE UUT

1

CONNECT A SECOND
H4000-T TESTER TO
ANOTHER INSTALLED
H4005 TRANSCE VER

Figure 4-1 Troubleshooting Flow Diagram (Sheet 2 of 4)

GO TO NETWORK
TROUBLESHOOTING

MK VES-0581

HEEEREEEEEEREEEEEEREEEEEREEREREEEEEEEEREREEER.



4-4 FAULY ISOLATION PROCEDURES

VERIFY OPERATION OF
THE SECOND
TRANSCEIVER

TEST PASS ?

1 SET H4000-T MODE
SWITCH TO TXWRX

2 PRESS AND RELEASE
THE "'RESET BUTTON

ALL FAUs
REPLACED
?

PERFOAM CORRECTIVE
ACTION (REFER TO TABLE
41

GO TO NETWORK
TROUBLESHOOTING

* FOR WEARTBEAT DISASLED UUT
UN TS COLLISION TEST INDICATION
ON THE H4000-T WILL SHOW ERROR
CONDITION THIS IS NORMAL IN
THIS CONFIGURATION

MKVES 1157

Figure 4-1 Troubleshooting Fiow Diagram (Sheet 3 of 4)
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FAULT ISOLATION PROCEDURES 45

CONFIGURE BOTH
TESTERS FOR
END-TO-END

CONNECTMWITY TEST
{REFER TO FIGURE 4.3)

!

PAESS THE RESET
BUTTON ON THE H4000-T
TESTER CONNECTED TO
THE UUT

TEST PASS
ON BOTH H4000-T

TESTERS
3 e

*FOR HEARTBEATY DISABLED UUT
UNITS COLLISION TEST IND CATION
ON THE H4000 TWILL SHOW ERROR
COND TION THIS IS NORMAL IN
THIS CONFIGURATION

ALL FRUSs
REPLACED
?

PERFORM CORRECTIVE
ACTION (REFER TO TABLE

4-2)

PROBLEM SOLVED ?

we—

GO TO NETWORK
TROUBLESHOOTING

RETURN NETWORK TO
NORMAL
CONFIGURATION

=

*+DID THE SYMPTOM CHANGE? IF SO
THEN A NEW OR ADDITIONAL PROBLEM
MAY EXIST REPLACE THE ORIGINAL
MODULE TO SEE IF THE ORIGINAL
SYMPTOMS RETURN THIS NEW
INFORMATION MAY BE USEFUL IN
ANALYZING THE PROBLEM

Mxves 1158

Figure 4-1 Troubleshooting Flow Diagram (Sheet 4 of 4)




4-8 FAULT ISOLATION PROCEDURES

4.4 TESTING CONFIGURATIONS
Pigure 4-2 shows the configuration for a single H4000-T transceiver tester connected to

an H4005 umt under test

50 OHM
TERMINATOR

ETHERNET COAXIAL
CABLE

Z 3‘.‘— 4.=

P c—

hAJ

50 OHM
TERMINATOR

H4005 LUT

(UNIT UNDER TEST)

*FOR HEARTBEAT DISABLED LUUT
UNITS COLLISION TEST INDICA-
TION ON THE H4000-T WILL SHOW
ERROR CONDITION THIS IS NOR-
MAL IN THIS CONFIGURATION

ETHERNET
TRANSCEIVER CABLE

A

H4000-T
TRANSCEIVER TESTER
(‘' TX/RX MODE)*

MKVE6 1159

Figure 4-2 Typical H4000-T Contiguration for Loopback Testing
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FAULT ISOLATION PROCEDURES 4-7

Figure 4-3 shows a configuration for two H4000 T transceiver testers connected for end-
to-end connectivity testing One tester 19 set in TX/RX mode, the other tester 1s set 1n RX

ONLY mode

N L

TERMINATOR R
H4000-7

TRANSCEIVER TESTER
i mx ONLY MODE)’

*FOR HMEARTBEAT D SABLED ULUT
UN TS COLL S ONTESTIND CAT ON
ON THE H4000-T WIiLL SHOW ERROR
COND TION THIS IS NORMAL N
THIS CONFIGURATION

ETHERNET
COAXIAL
CABLE
-1 =] ==_/_—;r
50 OHM
TERMINATOR
H4005 UUT ETHERANET

(UN'T UNDER TEST)

TRANSCEIVER CABLE

A

H4000-T
TRANSCEIVER TESTER
{ T/RX MODE)*

MEkvED 6

Figure 4-3 Typical H4000-T Configuration for End-to-End Testing
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4-8 FAULT ISOLATION PROCEDURES

Table 4-1 hsts the lamps, indications, and corrective actions for an H4000-T testing in
TX/RX mode

Teble 4-1 H4000-T Lamps and Corrective Actions (TX/RX Mode)

Lamp Indication Corrective Actionse
DATA PASS Data packet transmutted and None
received correctly

DATA FAIL Data packet not received correctly  Repast/replace

e Tranaceiver
»  Bent or broken contacts
¢  Transceiver cablees

» Connection (retap)

COLLISION  Collision test ngnal not received Repaur/Replace
TEST after sendang data packet

¢«  Transceiver cablees

¢  Transceiver

1f heantbeat 1s disabled. collision None
test faiure 1s normal

COLLISION  Imermittent light

COLLISION ON and TIMEOUT Check for shorted coax
ON

Steady higit

COLLISION ON and SELF-TEST Check for
flashing

o Missing terminators
s  Defective controller
« Improperly configured network

«  Open cable




EESEEmEEEERAERERES

FAULT ISOLATION PROCEDURES 4-9

Table 4-1 (Cont.) H4000-T Lamps and Corrective Actions (TX/RX Mode)

Lamp Indication Corrective Actionse
TIMEOUT Carmer mignal not recesved withun ~ Repair/Replace
19 microseconds
+  Transceiver cabless
*  Transceiver
TIMEOUT ON and COLLISION Check for shoned coax
ON
SELF TEST SELF-TEST flashung every 34 None
PASS seconds

» When several FRUs are listed, begin by replacing the first of the histed 1tems before trying

the others

ssEnsure that the transceiver cable 1s properly assembled and 1s an 802.3 Ethernet
transceiver cable.

" O N E E B EEERERRENREEEEBEEEEEREBEF ITIFT T T " " "



4-10 FAULT ISOLATION PROCEDURES

Teble 4-2 H4000-T Lamps and Corrective Actions (RX ONLY Mode)

Lamp Indication Corrective Actionse
DATA PASS Data packet received correctly None
DATA FAIL Dma packet not received correctly  Perform the followng
(DATA PASS lamp st on TX/RX
ester)
»  Replace transcerver
e Check tap (ohm out)
*  Troubleshoot cable plant
COLLISION Not used
TEST
COLLISION Sseady hght
If COLLISION lamp 1s also it on  Check for
TX/RX tester
«  Missing terminators
+  Defective controller
* Improperly configured network
TIMEOUT Not used
SELF TEST Steady ON indicates the signal None
PASS seif-test was successful

s When several FRUs are histed. begin by replacing the first of the histed items before trying

the others.

.
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XXAXXXAXAXARXXXXAXRXXAXXRKXXXXXERXXKXXRXXXRXARXXRXRNN NN X
AXAAXXXRXXXRXANXNXXXAXXAXRANAKNKIKR AR NNINN NN N NN NN XX
XXAXXXXXXUXXAXXXXXXAXKAXXXREXXXXXARXNXNNNNNNXNX X
AAAICAHHKANIAARKIAXR NI, NN XK NN XN KN KN N NN
AAAAXARXXXRXXXAXRXXXXXXXXXAXAKX KX N KX XXX

IS PP S0P RO R PRS00 0330033333233 300
ARXAXXXAXXXXARXXRXNXXAXRXXXNAXXXRXXRXX XXX XX
RAXMAXXXRXAXARXAXNAXXRXARXXX XX XXX XXX RX X
XXANXAXAXKICKIANR IR NN NN KRN X X

L2 2222220000 200000800008 3338 ¢ 883
XAXAXARXXAXARXXAXNAXKXXKKAXRKHNAN NN N X X

222200 R0 00000030083 888383
ANAAANN KNI NN X AN KKK XK X
AAXXRXXXKXXXXXXXXXXAXN XN XX X

AAXNRXAKAXNRKANAAANNNKKX

AARXAAXXAXXXXAXXNXXNRXXNXX X A

AXAXAXXAXAXXNX XX XX X

AAXXXAXXXXAK XA XXX
XXXAXAXXXK XX XX X
AXAARXKXNKX XN X

AAUAAXX XX XX X
AAAAXAXXK XX X
XXXX XXX
XAXXX

XXX

X

: AUAXAX X

\ / x
XXX
KX XXX

AAXAXX XX X

AAAXAXAXXXAXX X

AAAXAAXX XX XX X

AXAARXXXXKXXXX XX X

AAXARXRXXAXXKXXAXNXNX

XXXXXRAXKK XN XK NNXNNXNX

AAXXAXXAAXXRXXXAXNXNX X

AXRAXARXXXXXXRXXRXXAXX XX XX X
AAAXXXAXAXXXXAXXXXKXXX NN XX X
AAAXARXRXAXXRXXXXXXAARXXNNN XX X
AXAXARXXAXAXXXXRXXAXNXAXARXXX XXX X X

2202022008023 3380033883833 ¢33 3%

IO RO PRRRERRRPRRER RS20 002833333883
AARXAXAXXAXXXXXKARXAXRXNX XX ANKRXX XX AKX X
AXXAXXAXXAXAXRXRX XX XX K N NK KKK XK XX
AXXXAXAXNXXRXXXXXXXXAX XXX RXXXXRN XXX X
AXXAXXXXXAXXARXNRXAXXRRXXXXXANXRXRXNNN XXX XK XX

L2 PR P R PR PRS0 2200000388338 8088833833383 %
XAXXXXXXAXXXXXXXAXAX XXX X XXXAXRKX XXX XKXXARN X XNXX
KXXXXXXXXAXRXRXAXXXRXXXXXXXXXXNXXKNKXNNK XX KKK XK X XXX

EAREXRXAXXAXXXX XXX XXX XXX ARAXXNXXXRXXXXRXRXXXNNK XX XX XX
XAXRXXAXAXXAXXXXXXXAXXRXXXXXRXXXNXX XXX AKX KKK XX XX X
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H4005 TIMING DIAGRAMS

Thus appendix provides iming diagrams of all the H4006 connector signale Table A-1
18 a cross-reference that hists the mgnal and 1te associated figure number All mgnals
involving collimons were generated by biasing the coaxial cable to -1 4 V as shown 1n

Figure A-1

Table A-1 H4005 Timing Diagram Cross-Reference

SIGNAL Part of Signal SITUATION Figure ¢
RCVs BOP MOP Normal RCV A-2
RCVe BOP MOP RCV With COLLISION A-2
RCVs EOP Normal RCV A-3
RCVz EOP RCV With COLLISION A-3
COAX BOP Norms] RCV A4
COAX BOP XMIT With or Without HEARTBEAT A4
COAX MOP EOP Normal RCV A5
COAX MOP EOP XMIT With or Without HEARTBEAT A-5
RCVs BOP XMIT With or Without HEARTBEAT A8
RCVs BOP XMIT Into OPEN (3 or 500 meters away) A-8
RCVs MOP EOP XMIT With or Without HEARTBEAT A7
RCVs MOP EOP XMIT Into OPEN (3 or 500 meters away) A7
XMIiTs BOP XMIT With or Without HEARTBEAT A-8
XMITz BOP XMIT Into OPEN or SHORT (3 metere A8
away)

XMITe MOP XMIT With or Without HEARTBEAT A9
XMITs MOP XMIT [nto OPEN or SHORT (3 metere A9
awav)

XMITz EOP XMIT With or Without HEARTBEAT A-10
XMIT= EOP XMIT Into OPEN or SHORT (3 meters A-10

swav
COLLe EOP XMIT With HEARTBEAT A-11
COAX BOP XMIT Inte SHORT (3 meters awav) A-12
COAX MOP EOP XMIT Into SHOF 1 (3 meters awayv) A-13
COAX BOP XMIT Into SHORT (500 meters away) A-14

A1




A—2 H4005 TIMING DIAGRAMS

Table A-1 (Cont ) H4005 Timing Disgram Cross-Reference

SIGNAL Part of Signal SITUATION FPigure ¢
COAX MOP XMIT Inte SHORT (500 metere awey) A-18
COAX LATE MOP XMIT Into SHORT (600 meters sway) Al8
COAX EOP XMIT Into SHORT (500 metare away) A-17
RCVs Al XMIT Into SHORT (500 meters away) A-18
COAX BOP XMIT With COLLISION A-19
COAX MOP, EOP XMIT With COLLISION A-20
COAX BOP RCV With COLLISION A-21
COAX MOP, EOP RCV With COLLISION A-22
COLLe All RCV With COLLISION A-23
COLLe Al Normal RCV A-24
XMITs All Norms! RCV A-24
COLLas All XMIT Without HEARTBEAT A-24
COLLz BOP, MOP XMIT With HEARTBEAT A-24
RCVz All XMIT Into SHORT (3 meters away) A-24
XMITs All RCV With COLLISION A-24
COAX All XMIT Into OPEN (3 meters awsy! Signal A-3 and A-4
amplitude 18 0 Vto 4 Vinstesd of 0V to
18V
COLLa All XMIT Into OPEN (3 or 500 meters away) A-10
Signal is active continuously not just st
EOP
COLLs Al XMIT Into SHORT (3 or 500 meters away) A-10
XMITs All XMIT Iinto OPEN or SHORT (500 meters A-7 and A-8
away)
COAX All XMIT Into OPEN (500 meters away! A-3 and A4
RCVs All XMIT With COLLISION A-5 and A-8
XMITs Al XMIT With COLLISION A-7 and A-8
COLLa All XMIT With COLLISION A-10
NOTE

BOP = Beginning-of-Packet; MOP = Middle-of-Packet; and EOP = End-of-Packet.
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H4005 TIMING DIAGRAMS  A-3

GROUNDED
TERMINATED

ETHERNET

\

1] 111
H4005 H4005
XCVR XCVR
CABLE CABLE
DATA
GENERATOR DSRVA J

NOTE
SIGNALS INVOLVING COLLISIONS WERE GENERATED BY BIASING THE COAX -1 4 V

Maves 1939

Figure A-1 Biasing the Coaxial Cable
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