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1 Product Description

1.1 Overview

The WS1000 TBOS Remote complements many operation support sys-
tems by providing an economical and flexible means of collecting small
to large quantities of discrete alarm and status data, converting them to
a simple, easy-to-handle TBOS interface.

The WS1000 can mount in an equipment rack or on a Main Distribution
Frame (MDF), so the unit is located as close as possible to the source of
discrete interfaces. The result is a large reduction in the amount of
wiring required to pick up alarm and status data. This reduction in
wiring eliminates the possibility of losing data through disconnected,
moved, or cut wiring.

The WS1000 has two serial ports. Serial Port 1 serves as a TBOS host
communications interface that can be equipped with an optional
1,200-bps Bell 202T-compatible internal modem, which allows the
WS1000 to be located beyond the range of standard RS-422/RS-485
interfaces. If required by a site configuration, serial Port 1 can be
equiped with an optional RS-422-to-RS-232 conversion board. Serial
Port 2 serves as a TBOS data collection interface, allowing the WS1000
to combine data from other WS1000 TBOS remotes or local TBOS-
based Network Elements (NES).

The WS1000 TBOS units provide a combination of discrete
alarm/status inputs and discrete control outputs. The following
configurations are available:

= 64 inputs/8 outputs

= 64 inputs/8 outputs/202T modem

= 128 inputs/16 outputs

= 128 inputs/16 outputs/202T modem

The WS1000 unit consists of a standard wire-wrap housing and a plug-
in module. This same housing accommodates different WS1000
configurations. The plug-in module is accessible from the front of the
WS1000 unit.

The flexibility of the WS1000 allows daisychaining multiple units
together to share a single TBOS host interface through a digital or
modem connection in the first unit. Combining WS1000 units makes
possible the conversion of a maximum 512 discrete inputs and 32 con-
trol outputs into a single TBOS interface.

The architecture of the WS1000 makes troubleshooting and repair easy.
All of the active WS1000 components reside on one module. Module
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front-panel LEDs let you know when the unit has power, is functional,
and is receiving/transmitting data on the TBOS ports.

1.2 Applications

The WS1000 TBOS remote collects large quantities of discrete
alarm/status inputs and control outputs. The Port 2 serial interface
combines data reported by other TBOS-based remote equipment into a
single TBOS interface.

When the WS1000 receives a TBOS command from the host on Port 1,
it retransmits the command on the Port 2 interface to the monitored
equipment. When the WS1000 receives a response from the monitored
equipment on the Port 2 interface, it retransmits the response to the host
on the Port 1 interface. Thus, WS1000 functions as a
repeater/concentrator for other TBOS remote equipment.

Figure 1-1 illustrates a basic configuration of a single WS1000 TBOS
remote. When more alarm/controls are required, multiple WS1000s can
form a daisychain in an RS-485 mode, allowing a maximum 512
discrete inputs and 32 control outputs.

RS-485/RS-422/202T to Host

H Port 1 (TBOS Host Interface)

Discrete Interfaces:
WS1000 TBOS <€—» 128 Alarm Inputs
16 Control Outputs

H Port 2 (TBOS Interface)

TBOS Passthrough to Additional
WS1000s/Network Elements

—24/-48 Vdc
Input Power

Figure 1-1 WS1000 TBOS Remote Basic Configuration

Figure 1-2 illustrates how to connect multiple WS1000 TBOS remotes
together to expand the number of discrete inputs/outputs accessible
through a single TBOS connection to the host management system.
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RS-485/RS-422 or 202T
? TBOS Host Communications Interface

TBOS Port 1| Host Interface TBOS Port 1| Host Interface
Pass-Through TBOS Port 2 (RS-485)
Port 2 (RS-485)
Discrete Interfaces Discrete Interfaces
128 Alarm Inputs -—» 128 Alarm Inputs
WSIIOOO 16 Control Outputs WSIIOOO 16 Control Outputs
(Unit 1) (Unit 1)
Power In: —24/-48 Vdc Power In: —24/-48 Vdc

Pass-Through| Port 2 (RS-422)

Host Port 1| (RS-485) Host Port 1| (RS-422)
Discrete Interfaces Discrete Interfaces
-—»128 Alarm Inputs <+—» 128 Alarm Inputs
WS1000 16 Control Outputs WS1000 16 Control Outputs
(Unit 2) (Unit 2)
Power In: —24/-48 Vdc Power In: —24/-48 Vdc

Pass-Through| Port 2 (RS-422)

Host Port 1| (RS-485) Host Port 1| (RS-422)
Discrete Interfaces Discrete Interfaces
- —»128 Alarm Inputs <+—» 128 Alarm Inputs
WSIIOOO 16 Control Outputs WSIIOOO 16 Control Outputs
(Unit 3) (Unit 3)
Power In: —24/-48 Vdc Power In: —24/-48 Vdc
Pass-Through| Port 2 (RS-422)
Host Port 1l(RS-485) Host Port 1| (RS-422)
Discrete Interfaces Discrete Interfaces
<128 Alarm Inputs <+—» 128 Alarm Inputs
WSIIOOO 16 Control Outputs WSIIOOO 16 Control Outputs
(Unit 4) (Unit 4)
Power In: —24/-48 Vdc Power In: —24/-48 Vdc

Figure 1-2 WS1000 Discrete Parallel (RS-485) and Serial (RS-422) Expansion

1.3 Front Panel Indicators and Controls

Figure 1-3 shows the WS1000 front panel. The following describes the
front-panel indicators.

TX LEVEL ADJUST

@ CAUTION _ @ +

WS1000
POWER SERIAL SERIAL
MPU CONFIGURATION PORT 1 PORT 2
RUN RXTX RXTX

O | BAEARARRRR | OO OO

_ amy

Figure 1-3 WS1000 Remote Front-Panel Fixtures and Indicators
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MPU RUN Microprocessor Run — indicates proper
microcomputer initialization and operation. A
hardware or software failure has occurred if the
MPU RUN LED is Off after the unit has powered

up.

SERIAL PORT 1 RX  Serial Port 1 Receive — LED momentarily lights
for each poll byte received from the host.

SERIAL PORT 1TX  Serial Port 1 Transmit — LED momentarily
lights for each response byte transmitted to the
host.

SERIAL PORT 2RX  Serial Port 2 Receive — LED momentarily lights
for each response byte received from
downstream units reporting to the host.

SERIAL PORT 2TX  Serial Port 2 Transmit — LED momentarily
lights for each poll byte relayed to downstream
units.

The following describes the front-panel controls:

CONFIGURATION The 10-segment switch sets the following:
= Unit TBOS display number or numbers

=  The host/TBOS-collection port interface
(RS-422/RS-485)

=  The carrier mode if equipped with an
internal modem

=  The host/TBOS-collection port receive
side termination

e  Point-to-point RS-422 links
e End points of a multipoint RS-485

link
TXLEVEL ADJUST  Adjust the transmit level of the internal modem,
if equipped.
1.4 Diagnostics and Configuration

The WS1000 performs internal diagnostics each time it powers up. The
front-panel SERIAL PORT 1 RX LED lights during the Programmable
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Read Only Memory (PROM) test, then the SERIAL PORT 1 TX LED
lights during the Random Access Memory (RAM) test. The MPU RUN
LED lights only after all powerup diagnostics have successfully com-
pleted.

A Dual-Inline Package (DIP) switch block on the front panel enables
WS1000 configuration:

=  Three DIP switch segments enable the unit to respond to any of the
eight available TBOS displays.

=  The two serial ports can operate at 2,400 bps using an RS-422 or
RS-485 interface.When the WS1000 has an internal modem, Port 1
automatically configures to 1,200 bps.

= A DIP switch segment establishes automatic or constant modem
carrier.

=  Two additional switch segments select line terminations for each
serial port when the application uses RS-422/RS-485 connections.

Section 2, Installation, contains more information on configuration
switch settings.

1.5 Specifications

The following provides detailed information on the electrical, environ-
mental, and mechanical specifications. Included are detailed data for the
discrete and serial interfaces.

15.1 Electrical and Power

A watchdog/power supply monitor circuit expedites powerup and power
down situations and provides automatic initialize reset/restart capability.
An external —24/-48 Vdc plug-in connection supplies power for the
WS1000, which has its own integral switching power supply for
onboard power requirements. The following are WS1000 system
electrical specifications:

=  Input voltage: nominal —24 Vdc or —-48 Vdc (-20 to —60 Vdc)

=  Maximum external fusing: 0.5 Amps slow blow (-24 Vdc) or 0.25
Amps slow blow (-48 Vdc)

= Idle power dissipation: 2.7 Watts (no input sense currents, no
relays on)

The Westronic WS1000 Power Distribution Panel (PDP) can power
several WS1000s (12 maximum) at the same location when necessary.

Table 1-1 lists the maximum module power requirements for the avail-
able configurations with all inputs at ground potential.
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Table 1-1 Power Ratings for WS1000 Configurations

Equipment Configuration

Power Rating

(Watts)
64 inputs/8 outputs 55
64 inputs/8 outputs/202T modem 6.0
128 inputs/16 outputs 8.9
128 inputs/16 outputs/202T modem 9.4

15.2 Environmental

1.5.3 Mechanical

Ambient operating temperature range: 0° C to +60° C

Humidity: < 95% noncondensing.

The WS1000 uses compact mechanical packaging for rack or Main Dis-
tribution Frame (MDF) mounting using a metal/plastic enclosure for
support. The following details the dimensions, mounting, weight, and
connectors.

154 Interfaces

Dimensions: 8.0 inches (20.3 cm) wide by 4.0 inches (10.2 cm)
high by 5.0 inches (12.7 cm) deep — similar in construction to a tra-
ditional front-access wire-wrap distribution block

Mounting: on an MDF or a 19-inch (48.3 cm) or 23-inch (58.4 cm)
rack-mount panel/bar that can hold two units side-by-side (units
can also flush-mount on a board or other solid fixture)

Weight: 4.8 Ibs (2.2 kg) maximum

Connectors:

e  Power: two-position compression mating plug that accepts
#14 AWG through #24 AWG wire (Westronic PN 640-T005,
Phoenix Contact PN MSTB-1.5/2-ST-5.08)

e  Wire wrap: front-panel wire-wrap for discrete 1/0 and TBOS
serial ports. Wire-wrap pins are 0.050 square inches
(0.325 square cm) with 0.190 inches (1.235 cm) spacing
between pins. Pins accept #24 AWG or #26 AWG wire.

The following describes the discrete and serial interfaces to the
WS1000. A 32 by 10 wire-wrap terminal block on the front of the
WS1000 provides access to all discrete Input/Output (1/0).

1-6 Product Description

WS1000 TBOS



1541 Discrete Interfaces

The WS1000 discrete inputs have an internal reference to the negative
battery input. Essentially, the inputs are single lines whereby an Off
condition exists with the input open or tied to negative (-) battery. An
On condition exists when the input is at positive (+) battery (return or
ground). If the source is a set of isolated contacts, positive battery
(return or ground) connections are available on the WS1000 front for
feeding one side of the contacts. Table 1-2 lists the discrete input logic

levels.
Table 1-2 Discrete Input Logic Levels
Input Power | Logic Level Voltage
24 Vd 0 (Off) -15 Vdc through —30 Vdc or Open Circuit
—24 Vdc 1(on) |—8Vdc through +5Vdc
g 0 (Off) —15 Vdc through —60 Vdc or Open Circuit
-48 VVdc 1(0on) |-8\Vdcthrough +5 Vdc

Discrete logic outputs use Form A contacts and operate in momentary
or latching mode. The mode is defined within the TBOS control
command. Each discrete output is a normally open Single-Pole/Single-
Throw (SPST) isolated contact with both sides of the connection
individually available to the user. To generate a control, the contacts
close, presenting a closed loop to the far end. Ground connections are
available on the WS1000 front panel as a convenience for applications
where one side of the contacts needs a ground.

Discrete Status/Alarm Inputs

=  Number of inputs: 64 or 128

=  Protection: sustain transient voltages (15 kV maximum)
= Ground: common ground for all inputs

= Current: 1.0 mA for each grounded input

Control Outputs
=  Number of outputs: 8 or 16 relay control outputs
= Contact type: SPST normally open (Form A)

= Operation: momentary (300 ms) or latched (based upon TBOS
command)

=  Contact ratings: 0.5 Amps at 60 VVdc or 0.3 Amps at 110 Vdc;
30 Watts (maximum) switching power
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1.54.2

Serial Interfaces

The following describes the serial ports: Port 1 (host) and Port 2 (pass-
through):

Port 1 (Host Port)

=  Protocol: TBOS (eight data-bit characters, odd parity, two stop
bits)

= Speed: 2,400 bps

=  Physical interface/electrical level: RS-422, RS-485, or 202T
modem

=  Protection: sustain transient voltages (15 KV maximum)

= Connection: front wire-wrap terminal block (see Section 2,
Installation)

Optional Internal Modem (PN 535-T005, Rev A or B)
= Type: 202T/CCITT V.23 compliant; 2-wire or 4-wire; 1,200 bps
= QOutput power: =10 dBm default (+2.0 dBm maximum)

= Input sensitivity: —36 dBm default (-6 dBm to —48 dBm in 6-dBm
steps)

= Connection: front wire-wrap terminal block (see Section 2,
Installation)

Optional Internal Modem (PN 535-T016)
= Type: 202T/CCITT V.23 compliant; 2-wire or 4-wire; 1,200 bps
= Qutput power: =10 dBm default (+2.0 dBm maximum)

= Input sensitivity: automatic select (-6 dBm to —48 dBm with input
capable of being blocked during transmit using squelch)

= Connection: front wire-wrap terminal block (see Section 2,
Installation)

Port 2 (Pass-Through)

=  Protocol: TBOS (eight data-bit characters, odd parity, two stop
bits)

Speed: 2,400 bps
Physical interface/electrical level: RS-422 or RS-485
Protection: sustain transient voltage (15 kV maximum)

Connection: front wire-wrap terminal block (see Section 2,
Installation)
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WS1000 TBOS Configurations

Table 1-3 lists the currently available WS1000 TBOS units. Each TBOS
unit has one host interface port and one pass-through port. The WS1000
common housing part number is 533-T022. The basic configurations are
representatively illustrated in Figure 1-4 through Figure 1-7.

Table 1-3 WS1000 TBOS Configurations
Discrete
Part No Host Intfce
Inputs | Outputs

594-T001 64 8 RS-422/RS-485
594-T002 64 8 202T Modem
594-T003 128 16 RS-422/RS-485
594-T004 128 16 202T Modem

TBOS Host Communications
RS-485/RS-422 at 2,400 bps

ﬁPort 1

WS1000 TBOS

ﬁ UU . U Mﬂ. . .ﬂ

Pass-Through _64 Alarm/Status Inputs 8 Control outputs
RS-485/RS-422
at 2,400 bps

Discrete Interfaces
Figure 1-4 Part Number 594-T001

TBOS Host Communications
2-W/4-W 202T Modem at 1,200 bps

ﬁPort 1

WS1000 TBOS

ﬁ UU . U Mﬂ. . .ﬂ

Pass-Through _64 Alarm/Status Inputs 8 Control outputs
RS-485/RS-422
at 2,400 bps

Discrete Interfaces

Figure 1-5 Part Number 594-T002
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TBOS Host Communications
RS-485/RS-422 at 2,400 bps

ﬁPort 1

WS1000 TBOS

ﬁponz m]. . .U Mﬂ. . .M

Pass-Through 128 Alarm/Status Inputs 16 Control outputs
RS-485/RS-422
at 2,400 bps

Discrete Interfaces

Figure 1-6 Part Number 594-T003

TBOS Host Communications
2-W/4-W 202T Modem at 1,200 bps

ﬁPort 1

WS1000 TBOS

ﬁponz UU . U Mﬂ. . .ﬂ

Pass-Through 128 Alarm/Status Inputs16 Control outputs
RS-485/RS-422
at 2,400 bps

Discrete Interfaces

Figure 1-7 Part Number 594-T004

1.6 Other Products from Westronic

The following information briefly describes other Westronic Systems,
Inc., products that are available to meet alarm system needs. Call
972-235-5292 to talk with a Westronic representative to learn more
about these and other Westronic products.

16.1 C1000

The C1000 provides an economical, flexible means of collecting small-
to-large quantities (32 — 256 points) of discrete alarm and status data,
which it converts into a simple, easily handled TABS or TBOS interface
to complement many operation support systems.

Different versions of the C1000 allow communications with a TABS or
TBOS host. C1000 can pass through polls for other addresses, permit-
ting C1000 units to form a daisychain for larger configurations and
combining telemetry data from C1000s and local NEs into a single
channel. In some cases, data is combined through a single modem.
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1.6.2

WS2000

The C1000 requires only one vertical unit (VU) or 1.75 inches in a 19-
or 23-inch equipment rack, allowing location as close as possible to the
source of discrete interfaces. This results in a large reduction in the wir-
ing required to collect alarm and status data. A reduction in wiring elim-
inates the possibility of losing data through unknown disconnected,
moved, or cut wiring. Serial and discrete interfaces appear through stan-
dard DB9/DE9 and 50-pin connectors, making installation and replace-
ment fast and simple.

The C1000 comes equipped with two serial ports: the host and expan-
sion interfaces. The host port serves as a TABS or TBOS host
communications interface that can be equipped with an optional 1,200-
bps Bell 202T-compatible internal modem to allow locating C1000
beyond the range of standard RS-422/RS-485 interfaces. The expansion
port serves as a TABS or TBOS data collection interface. The housing,
used with all the different configurations, accommodates a maximum of
eight 50-pin discrete interface connectors.

The WS2000 product line offers the data collection and reporting capa-
bilities necessary to make small remote telemetry units more flexible
and efficient. The WS2000 combines compact design with the power to
configure multiple serial and discrete interfaces in virtually any
arrangement to best serve the needs of the network. A single-rack-
increment high unit (1.75 inches) fits within 19- or 23-inch racks. Other
mountings are available.

A WS2000 can have the following equipment combinations:

= 4 or 8 serial ports supporting user-selectable RS-232, RS-422, and
RS-485 interfaces at 1,200/ 2,400 bps

= 32-512 discrete alarm/status inputs and 8 — 128 discrete control
outputs, with expansion capability to 2,048 inputs and 512 outputs
in some configurations

= 8 pulse accumulator inputs (optional)
= 8analog inputs (optional), expandable to 24 analog inputs

= Host port interface at RS-232; RS-422; and RS-485 at 1,200;
2,400; or 9,600 bps (an optional internal modem is available)

To support a broad range of equipment, the WS2000 can incorporate
many interface types:

= Asynchronous and synchronous serial
= Discrete inputs and outputs
=  Analog and pulse inputs
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Some of the many available serial protocol types include:

=  WACP! (ASCII) =  E-Telemetry (E2A format)
= MCS-11 = TABS
= TBOS

1.6.3 WS3000

The WS3000 is a powerful telemetry unit that combines the most useful
functions of discrete and serial alarm collection, mediation, and access
with a high-speed processor and large database capacity. The WS3000
is the ideal bridge between today’s telemetry networks and the advan-
ced protocols now appearing. With Ethernet asynchronous connectivity
and database capacity of 30,000 data points, the WS3000 is the choice
of quality telecommunications carriers. The WS3000 features include
the following:

= Optional Ethernet interface

= Available solutions for remote alarm monitoring over TL1 ASCII
TCP/IP Ethernet, OSI Ethernet, and asynchronous communications

=  Data collection using TABS, TBOS, and Teltrac protocols

=  Oserial ports supporting user-selectable RS-232/RS-422/RS-485
interfaces operating from 1,200 — 9,600 bps

= 32-512 discrete alarm/status inputs and 8 — 128 discrete control
outputs with capability to support a maximum of 30,000 alarm
points

= Custom protocols are available on a special assembly basis

! Westronic Asynchronous Command Protocol (WACP) replaces Harris Asynchronous Serial Protocol (HASP)

1-12 Product Description WS1000 TBOS



2

2.1

2.2

Figure 2-1

Installation

Overview

Handling

This section shows the user how to install and configure the WS1000
hardware, and how to connect the WS1000 to the network. Initial
discussion involves considerations/precautions to observe when
handling Complimentary Metal-Oxide Semiconductor (CMOS) and N-
Channel Metal-Oxide Semiconductor (NMQOS) integrated circuits and
substituting modules. Following that are installation procedures for
mounting the unit, setting option straps for the internal modem and
discrete Input/Output (1/0) expansion, and configuring the unit using
the front-panel Dual Inline Package (DIP) switches. Concluding this
section is the wiring required for the various configuration and options.

Precautions

WS1000 modules contain CMOS and NMOS integrated circuits, which
maximize noise immunity and promote low-power consumption. How-
ever, they are also Electro-Static Discharge (ESD) sensitive and, there-
fore, some possibility exists that they can be damaged because of high
static-voltage levels. Although CMOS and NMOS devices are equipped
with protection diodes, incorrect handling that allows excessive static
energy to enter the devices can still cause device failure. These failures
are not readily detected and, in time, can lead to premature device fail-
ure.

Become familiar with the ESD procedures that follow. Packaging con-
taining CMOS and NMOS components have a label as shown in Figure

\

Static Sensitive
Maintain Antistatic Protection

Electrostatic Discharge (ESD) Logo
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2.3

CAUTION: Adhering to the following guidelines significantly reduces
the possibility of electrostatic damage on CMOS or NMOS
components, thus improving system reliability and keeping system
downtime to a minimum.

= Before removing or inserting WS1000 modules, always verify that
they are not carrying static charges. Always wear a personal
grounding device, such as an ESD heel or wrist strap.

=  When extracting a WS1000 module, always place it in an antistatic
bag or covering for transportation/storage.

= Perform repair work on WS1000 modules on an antistatic work
station. All personnel performing repair work must be grounded
through wrist straps and antistatic matting at the work station.

= Exercise extreme care when handling CMOS/NMOS components.
Do not touch the pins and always place components in antistatic
foam for storage and transportation.

= Verify that desoldering tools have static reduction. Some desolder-
ing devices can actually generate large static voltages that damage
CMOS and NMOS devices.

The housing and power ground protect the WS1000 plug-in module
against 15-kV transients while it is in the housing.

Module Substitution

Note: Only qualified electronics service personnel should carry out
actual WS1000 module repair. Unauthorized repair may void the
warranty. When returning a faulty module, describe the suspected
problem, fault, or symptom on the documentation that accompanies the
module.

The following are general procedures to follow when upgrading a mod-
ule, replacing a faulty module, or substituting a module as an aid in
board diagnostics:

= Turn power off or unplug the front power connector when remov-
ing or inserting WS1000 modules. The boards are designed to
withstand removal and insertion with power on, but a highly
recommended practice is to remove the system power supply when
substituting/replacing modules.

= Make sure the substitute module is of the same type (part number)
and contains the same switch and option jumper settings. Failure to
do so can cause module failure, point displacement because of
incorrect board/display address, communication failure with the
host, or other related failures.
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= Make sure that replacement modules mate properly with the con-
nectors at the rear of the housing. Never force a board into position
because this can damage rear connectors in the housing or on the
module. Determine why the module does not easily plug into posi-
tion and take appropriate action. To plug a module into position,
firmly push with the thumbs on the lower portion of the front
panel. To remove a module, simply pull the ejection handle
forward until the module snaps free from the housing.

2.4 Installation Procedures

The following describes how to install WS1000 units into a permanent
location.

24.1 Mounting the Unit

The WS1000 mounts onto a distribution frame or can mount into a 19-
inch (48.3 cm) or 23-inch (58.4 cm) equipment rack. You can order the
19-inch and 23-inch rack-mount panels (Figure 2-2) for equipment rack
installation. Each WS1000 unit comes with a mounting bracket (Figure
2-3) suitable for use with a rack-mount adapter panel or distribution
frame. Figure 2-4 and Figure 2-5 show examples of a rack-mount

installation.
} 19 inches (48.3 cm)
| [<—— 9.5inches (24.2 cm) —>
° % o0 ° o o oé
oo oo oo (o] o]
o o o o Cl
A. 19-Inch Mounting Plate
23 inches (58.4 cm)
11.5inches (29.2 cm) ———>
o o o o o o o
oo (e X o} oo (o Xo]

|3 o o © o C|

B. 23-Inch Mounting Plate

Figure 2-2 19- and 23-Inch Rack-Mount Panels

By design, the back edge of the WS1000 unit chassis slides down into
the metal right-angle mounting bracket (Figure 2-3) and snhaps into
place, securing it to the bracket.
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See Figure 2-4 for additional details.

Figure 2-3 WS1000 Mounting Bracket

The WS1000 unit requires a minimum of three rack-increment spaces
(5.25 inches or 13.3 cm). Use five rack-increment spaces (8.75 inches
or 22.2 cm), however, in situations requiring frequent removal of the
WS1000 housing after it has been installed. The two extra rack incre-
ments (3.5 inches or 8.9 cm) allow the unit to slide up to disengage
from the mounting bracket. A maximum of two units can mount side-
by-side on any rack-mount panel.

2.4.2 Unit Inspection

Before powerup, remove the WS1000 plug-in module assembly and
confirm that the internal modem or expansion boards (if any) are seated
properly. The factory has preset all option straps. To verify jumper
options, refer to the tables and figures that immediately follow in
Internal Option Straps.
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Rack-Mount Panel

Mounting Bracket

Figure 2-4 WS1000 Rack-Mount Installation

Notes to Figure 2-4:

1. Each rack-mount panel comes with screws to attach two mounting
brackets to the panel.

2. The mounting brackets can attach directly to the rack-mount panel
or to a distribution frame. The bracket has a variety of holes for
mounting (also see Figure 2-3). The mounting brackets have no
additional mounting hardware; therefore, you must supply
mounting hardware appropriate for your distribution frame.

3. A mounting bracket ships with each WS1000 unit. Simply “hook”
the WS1000 onto the mounting bracket and set in place on the
right-angle lip at the bottom of the mounting bracket.
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Fuse Panel

Dry-Contact (Discrete) Alarm —48/-24 Vdc, Ground TBOS Data to Distribution Frame
'and CO.erI Leads from or Direct to Alarm Receptor Unit
Equipment in Nearby Racks
WS1000 Rack Ad M ina B
TBOS ac aptor Mounting Bar

for WS1000

Dry-Contact (Discrete) Alarm
and Control Leads from
Equipment in Same Rack

Monitored Equipment

Figure 2-5 WS1000 Mounted in an Equipment Rack

2.4.3 Internal Option Straps

2.4.3.1 Main Board

Configure the WS1000 main board to meet your engineering specifica-
tions using the user-selectable option straps. Figure 2-6 shows the board
layout with option strap locations and Table 2-1 delineates the factory
defaults.
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@l [ T&] ] @
| P2 P1 |
| Discrete 1/0 Expansion Board |
I I
I 1 10 1 10 I
Leeeeeeeeel ) o . Z2[ssessssees]
o] i3 108
z4| : Micro. Z5[sse] 73 s
| . processo 202T Internal
| . Chip Modem Board
ell—- _ | __ 1
Figure 2-6 WS1000 Main module Option Strap Locations
Table 2-1 Factory Default Strapping for WS1000 Main Board
Jumper Pins Function
Connect strap if discrete 1/0 expansion board is not
Al 1-2 |installed. Remove strap before installing expansion
board.
Z2 - No strapping
Connect strap if an internal modem is not installed.
Z3 1-2 . .
Remove strap before installing modem board.
Z4 - No strapping
Z5 2 -3 | Connect to enable the watch-dog timer.
(Note) | 1-2 |Connect to disable the watch-dog timer.

Note: Z5 is present on printed circuit board Revisions 00 and 01 only.
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]
2.4.3.2 202T Internal Modem (Optional)

The 202T internal modem comes in two varieties: PN 535-T005 and
PN 535-T016. Figure 2-7 shows the modem board physical layout for
Part Number 535-T005, Revisions A and B. Figure 2-8 shows the
modem board physical layout for Part Number 535-T016.

24.3.2.1 PN 535-T005 (Figure 2-7)

Option straps on Revisions A and B boards determine the communica-
tion type and sensitivity settings for the 202T internal modem. Modem
sensitivity is set to —36 dBm at the factory. If your application requires a
different sensitivity, set it 5 — 10 dBm below the input power level. For
example, if the input power level is =17 dBm, set the sensitivity to
about —24 dBm. Revision A boards have additional option straps to
enable/disable analog and digital loopback connections. Table 2-2
shows option jumper settings for Rev A and B boards.

10 Z1[==s] 10
1 72| e o oo Z3|e e s e
( ) 1
T1 Revision B Only
1 . o 1
J4 -~ Z2 |o ,\ J3
Z3|e o oo ofS—T ..
CEE— Revision A Only
T2 L[] .YI]; o o
e o o o o 24 ZSII
1

Figure 2-7 PN 535-T005 202T Internal Modem Layout
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Table 2-2 PN 535-T005, Rev A/B, 202T Internal Modem Option Settings
Block Strap Pins Function
1-2 2-Wire, Half Duplex
Z1 (Rev A/B)
2-3 (Default) 4-Wire, Full Duplex
1-4, 2-3 (Default) Analog Loopback Disabled
Z2 (Rev A)
1-2,3-4 Analog Loopback Enabled
1-10, 2-9, 3-8, 4-7,5-6 | —6 dBm Receiver Sensitivity
5-6 —-12 dBm Receiver
Sensitivity
4-7 -18 dBm Receiver
Sensitivity
73 (Rev A) 3-8 g24 dtht Receiver
72 (Rev B) ensitivity
2-9 —30 dBm Receiver
Sensitivity
1-10 (Default) —36 dBm Receiver
Sensitivity
None —42 dBm Receiver
Sensitivity
1-10, 2-9, 3-8, 5-6 2-Wire, 202T
1-10, 2-9, 3-8 2-Wire, 202T, Equalized
1-10, 2-9, 5-6 2-Wire, V.23
1-10, 2-9 2-Wire, V.23, Equalized
Z4 (Rev A/B) :
2-9, 3-8, 5-6 (Default) | 4-Wire, 202T
Z3 (Rev B)
2-9, 3-8 4-Wire, 202T, Equalized
2-9,5-6 4-Wire, V.23
2-9 4-Wire, V.23, Equalized
1-10, 2-9, 3-8, 4-7,5-6 | 103 Orig
1-10, 2-9, 3-8, 4-7 103 Ans
Z4 (Rev A) |1-10, 2-9, 4-7,5-6 V.21 Orig
1-10, 2-9, 4-7 V.21 Ans
Z5 (Rev A) | 1-4, 2-3 (Default) Digital Loopback Disabled

1-2,3-4

Digital Loopback Enabled
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2.4.3.2.2 PN 535-T016 (Figure 2-8)

The second internal modem (PN 535-T016) has only two strapping
options: selecting 2-wire or 4-wire operating mode (jumper block Z1)
and whether to allow squelch (jumper block Z2) to disable the Rx line
while transmitting. Squelch should be enabled (jumper installed) when
in 2-wire mode. This model automatically sets the receiver sensitivity.
Use Table 2-3, which indicates factory default settings, to configure the
modem according to your local engineering requirements.

SQUELCH I3

+ AW ,===ZL U anm + +
Y C10 2W = & WS1000 MODEM .
O'O i D o o (_)Yl 10
I

IO @]
| a S Aaanoononnononnnnul ]
| | o -_-._.._.O CGO§|8|
IolO [ZIRIZIZ] | Ri2] @2 ¢ . mMme!
101 o Ol
10| = Rl42 o o}
I8| = Ere T T T TROTRUT T OOOOOOOOOOOOOO O|
& Q.G
|_._| C8 I-ll-ll-ll-|l-ll-ll-|C7O > C3 O
J4 o & O

=1 - {OT F

W1 oo ooOO OO 3 o

Notes:

4. The carrier detect LED (shown in lower right corner below J3)
lights when the modem detects a carrier. When the modem
operates in 2-wire mode, the LED blinks while the modem
transmits because it detects its own carrier. The modem detects its
own carrier regardless of the squelch jumper option setting (Z2).

5. DIP switch segment 6 must be Down (Automatic Carrier) when in
2-wire mode or in 4-wire mode with squelch enabled.

Figure 2-8 PN 535-T016 Internal Modem Layout

Table 2-3 PN 535-T016 202T Internal Modem Board Option Settings

Jumper Strap Pins Function

1-2 (Default) 4-Wire, Full Duplex
2-3 2-Wire, Half Duplex
Installed Squelch Enabled
Not Installed (Default) | Squelch Disabled

Z1

Z2

2.4.3.3 Discrete I/O Expansion Board (Optional)

The discrete 1/0 expansion board has no options to select.
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2434 Internal RS-232 Board (Optional)

Connect Z1 Pins 2 and 3 together for constant carrier (default) or Pins 1
and 2 for switched carrier. The RS-232 board (Figure 2-9) has no other

options.
|O10 10|Q;
ol ol
18 19
:§| On Carrier :§|
8! “  La 8!
SW Carrier
gl 1,0
J4 J3

Figure 2-9 RS-232 Module Strap Locations

244 Installation Wiring

A decal inside the WS1000 front panel shows wiring information and
switch settings for the specified WS1000 configuration. Make connec-
tions for discrete status inputs, control relay outputs, and serial port I/0
on the wire-wrap interfaces. The Ground (GND) pins tie to ground
internally. Each pin can hold two wrapped wires.

When connecting more than one WS1000 in an RS-485 mode, make the
connection through the wire-wrap terminals on the front of each
WS1000 block. Designate one WS1000 to receive information from
Port 1 of all other WS1000 units. Because a WS1000 unit can consist of
one or two displays (64 or 128 points, respectively), a maximum of
eight displays can be bussed in this fashion. Refer to Figure 1-2, Figure
2-5, Figure 2-10, Figure 2-11, Figure 2-12, Figure 2-13, Figure 2-14,
and Figure 2-15).

2441 Discrete Status Inputs/Control Outputs

The following figures show the wire-wrap connections for the various
WS1000 configurations:

= Figure 2-10 shows the pinouts on a WS1000 configured for 64
inputs and 8 outputs, with/without an internal modem.

=  Figure 2-11 shows the pinouts for a WS1000 configured for 128
inputs and 16 outputs, with/without an internal modem.
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Front-Panel Wire-Wrap Points for 64-Input/8-Output WS1000

Figure 2-10
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Front-Panel Wire-Wrap Points for 128-Input/16-Output WS1000

Figure 2-11
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24.4.2

Figure 2-12

Serial Ports 1 and 2

The following figures show the serial port connections for various stan-
dard configurations:

External 1/O (Figure 2-12)
Analog host 1/0 with digital multidrop 1/0O (Figure 2-13)
Digital host 1/0 with digital multidrop 1/O (Figure 2-14)

To/From Host Note 1
,‘* ————— :‘ “““ L‘ ———— ): / i Note 5
<’ =

A30 (T-) B30 (T+) C30 (R-) D30 (R+) G30 (T-) S Rx—
A31 (TT) B31 (TR) C31 (RT) D31 (RR) H30 (T+) b Rx+  Network
20 R XA T  Element
WS1000 g b Notes 3, 4

Notes 2, 3 K30 (R+) \\ Il Tx+

’

) i
/
)\

WS1000 External Input/Output

Notes:

1.

For digital connections, use standard 24/26-AWG, twisted-pair,
solid wire for wire-wrap connections between WS1000s and the
TBOS host system. Maximum distance is 4,000 feet (1,219 meters)
shielded cable or 1,000 feet (305 meters) unshielded cable.

For analog (modem) connections, use standard 24/26-AWG quad
wire between WS1000 and data line facilities.

This WS1000 is the initial unit for communicating with a TBOS
host. If the TBOS host is collocated with the initial WS1000

(< 4,000 feet or 1,219 meters), use the digital 1/0 pin assignments:
A30, B30, C30, and D30.

If the TBOS host is remotely located from the initial WS1000, use
the internal modem connection and the analog 1/0 pin
assignments: A31, B31, C31, and D31.

WS1000 and network elements require different display numbers.
A WS1000 can have one display (64 points) or two displays (128
points). TBOS can only address a maximum eight displays.
Therefore, the network leg from the host can consist of four two-
display WS1000s, eight one-display WS1000s, or a combination of
one-/two-display WS1000s. The number of network element
displays must be considered in the eight-display limit.

The network element TBOS connection provides the alarm and
control 1/O to/from the WS1000.

See Table 2-8, Serial Port Receive Line Terminations.
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To/From Host

r:_}l _______ 1 ______ ‘L _______ }f "< Note 1
/Note 4 \f\ Note 4,
A31 B31 C31 D31 G30(T-) ] ¥
(TT) (TR) (RT) (RR) H30 (T+) + .
[}
!
\ l’

wsio00 PRI I

Notes 2, 3 K30 (R+)

B30 A30 D30 C30 B30 A30 D30 C30 B30 A30 D30 C30
(™ (M) R+ (R (™ (M) R+ (R (™ (M) R+ (R

WS1000 WS1000 WS1000
Note 3 Note 3 Note 3

Figure 2-13 Analog I/O to Host with Digital Multidrop I/O

Notes:

6. Use standard 24/26-AWG, twisted-pair, solid wire for wire-wrap
connections between WS1000s and the TBOS host system.
Maximum distance is 4,000 feet (1,219 meters) shielded cable or
1,000 feet (305 meters) unshielded cable.

7. This WS1000 is the initial unit for communicating with a TBOS
host. In this configuration, the TBOS host is remote from the initial
WS1000 (> 4,000 feet or 1,219 meters) and requires a modem
connection. Use the internal modem connection and the analog 1/0
pin assignments: A31, B31, C31, and D31.

8. A WS1000 can have one display (64 points) or two displays (128
points). TBOS can only address a maximum eight displays.
Therefore, this configuration has a maximum of four two-display
WS1000s, eight one-display WS1000s, or a combination of one-
/two-display WS1000s that does not exceed eight displays total.

9. See Table 2-8, Serial Port Receive Line Terminations.
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Host
Rx— Rx+ Tx— Tx+
LA — | ——

Note 3 \

A30 B30 C30 D30
T- T+ R- R+

WS1000
Note 2

A30 B30 C30 D30
T- T+ R- R+

WS1000
Note 2

A30 B30 C30 D30
T- T+ R- R+

WS1000
Note 2

A30 B30 C30 D30
T- T+ R- R+

WS1000
Note 2

Figure 2-14

Notes:

10. Use standard 24/26-AWG, twisted-pair, solid wire for wire-wrap
connections between WS1000s and the TBOS host system.

Maximum distance is 4,000 feet (1,219 meters) shielded cable or
1,000 feet (305 meters) unshielded cable.

A WS1000 can have one display (64 points) or two displays (128
points). TBOS can only address a maximum eight displays.
Therefore, this configuration has a maximum of four two-display
WS1000s, eight one-display WS1000s, or a combination of one-
/two-display WS1000s that does not exceed eight displays total.

12. See Table 2-8, Serial Port Receive Line Terminations.

11.

Digital I/0O to Host with Digital Multidrop 1/0
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Cross-Connects for Cross-Connects for  Cross-Connects for Miscellaneous
Alarm/Control Lines Alarm/Control Lines  Alarm/Control Lines  Alarm/Control Lines
WS1000 TBOS oo e WS1000 TBOS WS1000 TBOS Alarm Receptor
Block #N Block #2 Block #1 Term Block

Alarm receptor termination block possibly not required./
WS1000 TBOS line or lines can route directly to the
alarm receptor.

Distribution Frame Equipment

Relay Rack-Mounted Equipment

Multiconductor Cable Multiconductor Cable

—
(-48/—24 Vdc and Ground) (Alarm Receptor 1/0O, TBOS Leads)

—-48/-24 VVdc and
Ground for MDF
Cross-Connection Fuse Panel
to All WS1000s

Power/Ground Any TBOS-Compatible
Distribution Box Alarm Receptor Unit

Power/ground disribution box possibly not
required, depending on installation philosophy
concerning power lead routing.

Figure 2-15 WS1000 General Distribution Frame Application

2443 WS1000 Input Power Connections

The input power connections provide power from a fuse panel or a
power distribution panel, such as the Westronic Power Distribution
Block (PDP) shown in Figure 2-16, using #14 — #24 AWG wire for
power and ground leads. The PDP allows several WS1000s to be bussed
together through a single fuse. The input voltage ranges from —20 Vdc
through —60 Vdc for nominal —24/-48 Vdc operation. Remove the slow-
blow power fuse before inserting or removing the plug-in power
connector on the unit front.

The following apply to the PDP (PN 560-T008):

=  The PDP uses wire-wrap pins laid out in columns. All pins in each
column connect together on the back of the PDP.

= Ifinput power is applied on Pin A of any column, for example, the
remaining pins, such as B — E, of that column become outputs.
Total power-feed capacity of a single PDP is 12 WS1000s.
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= |f more than four WS1000s receive power through the panel, use
#14 — #22 AWG solid wire to jumper the top row (for example,
Pins A) together, observing column polarity as shown in Figure
2-16.

=  Fuse the PDP power input. The input voltage and the number of
powered WS1000s determine the fuse value. Use GMT or Type 70
fuses of the value shown in Table 2-4.
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O oD ploln N N nolAaln N N n oin N n nmn o n nolalin N n ool o o
oo I — + - + - +|; oo
—Battery L o OoOoao Oooao O oo o oo
l!l!l!l a0 O O 4 O, 0 O 0O el O O |0 O O4F0 |0 O O
+Battery oo ﬁh’ amE= h=' e D oolo oo
0OO0ODO|m|0O0OCO|®|0OO0OCO|N 0O 0OOO|m|0O0O0 O|W®|0 OO
0O 0OO0O|0|0O0OO|0|0O0 OO0 0|0 O0OO|0|0O0 O OO|0O0O0
0O 0OO0O|0|0O0OO|0|0O0 OO0 0|0 O0OO|0|0O0 O OO|0O0O0
0OO0ODO|m|0O0OCO|®|0OO0OCO|N {-C-} m|0O0O0O|®|00O0C OW®|O0OO0O
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0O 0OO0O|0|0O0OO|0|0O0 OO0 0|0 O0OO|0|0O0 O OO|0O0O0
0OO0ODO|m|0O0OCO|®|0OO0OCO|N {-D-} m|0O0O0O|®|00O0C OW®|O0OO0O
0O 0OO0O|0|0O0OO|0|0O0 OO0 0|0 O0OO|0|0O0 O OO|0O0O0
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1-4 5-8 9-12

B—/B+ 1 5 9

C-/C+ 2 6 10

D-/D+ 3 7 11

E—/E+ 4 8 12

Figure 2-16 ~ Westronic Power Distribution Panel
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Table 2-4 Power Distribution Panel Fuse Requirements (Slow-Blow)
'\\',vg‘l%%ro‘;f —48 vdc | —24 vdc
1 0.25A | 0.50 A
2 050A | 1.00A
3 0.75A | 150 A
4 1.00A | 200 A
5 1.25A | 250 A
6 1.50A | 3.00A
7 1.75A | 350 A
8 200A | 400 A
9 225A | 450 A
10 250A | 5.00A
11 275A | 550 A
12 3.00A | 6.00 A

Terminate the other end of the power leads from the fuse panel or PDP
into the WS1000 power plug as shown in Figure 2-17. The power plug

has two screw-compression terminals. After terminating the power
leads, reinsert the power plug into its socket in preparation for applying

power to the unit.

1 =-20 Vdc through —60 Vdc |
2 = Battery Return (Ground)

Figure 2-17 WS1000 Power Connections

B

Route power leads down from the

top or from under the terminal block.

[1]2

Note: Each WS1000 plug-in module comes equipped with a mating

power plug. To remove the power plug, pull the plug-in module out

and, using a pen or scewdriver, push on the backside of the power plug
from within the module.
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2.4.5 Powering the Unit

Power the WS1000 up by installing the appropriate slow-blow fuse at
the fuse panel or the PDP. Fuse requirements for a single WS1000 unit
are 0.5 Amps (=24 Vdc) and 0.25 Amps (-48 Vdc). Also see Table 2-4.

After you apply power, the front-panel MPU RUN LED lights and
remains lit.

The WS1000 is now ready for configuration according to site require-
ments.

2.5 WS1000 Unit Configuration

Configure each WS1000 unit using the front-panel 10-segment DIP
switch (shown in Figure 2-18). Factory default settings for all switch
segments is down (Off). The various segments establish the following:

= Display number or numbers

=  Host and expansion serial port interface

= Carrier mode (if equipped with an internal modem)
= Host and expansion serial port line terminations

Modem Carrier N Not Used

e

Display Number 1 2 1 2
Interface Port Termination Port

Figure 2-18 WS1000 TBOS Configuration

TBOS Display Number

Each WS1000 can be configured for a particular display. Segments 1 —
3 set the number for the first display (discretes 1 — 64) that the unit
responds to on TBOS Port 1. Firmware automatically sets the second
display (discretes 65 — 128, if provided) to the next sequential number,
Thus, if Segments 1 — 3 establish the first display as Display 2,
firmware makes the second display Display 3.

Table 2-5 shows the settings required to set a particular TBOS display
number.
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Table 2-5 TBOS Display Numbers
Display 1 2 3
1 2 2 2
2 2 2 0
3 A T \J
s T
5 T 2 \J
6 R
7 B
8 K

When multiple WS1000 TBOS units are bussed together, you must con-
figure each unit to respond to an unique set of display addresses to pre-
vent multiple units from responding to a single TBOS command.

Serial Port Interface Type

Switch Segments 4 and 5 set the RS interface type for Port 1 (host) and
Port 2 (TBOS collection), respectively, as shown in Table 2-6.

Table 2-6 TBOS Serial Port Interface Type

Segment Function
4 | T | RS-485 interface on Port 1

(Note) || | Rs-422 interface on Port 1

T | RS-485 interface on Port 2

1 | RS-422 interface Port 2

Note: Segment 4 has no effect if the WS1000 has an internal modem.
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Carrier Mode

You can set the carrier mode to constant (carrier on) or switched (auto-
matic) on units equipped with an internal 202T modem, as shown in

Table 2-7.
Table 2-7 Carrier Mode
Segment Function
T | Carrier On
6
1 | Automatic (switched carrier)

Serial Port Receive Line Termination

Switch Segments 9 and 10 set the receive line terminations for Port 1
(when not equipped with an internal modem) and Port 2, respectively.
Specifically, if the unit connects in a point-to-point (RS-422 link) con-
figuration or is the last unit in a multipoint (RS-485) configuration, set
the segments to place an 180-Ohm termination across the balanced
receive lines (Rx+/Rx-). However, if the unit is somewhere in the mid-
dle of a multipoint (RS-485) configuration, set the segments to provide
an open termination across the receive lines. See Table 2-8.

Table 2-8 Serial Port Receive Line Terminations
Segment Function (Note 1)
9 T | 180-Q termination on Port 1 (Rx+/Rx-)
(Note 2) | | | Open termination on Port 1 (Rx+/Rx-)
10 T | 180-Q termination on Port 2 (Rx+/Rx-)
4 | Open termination Port 2 (Rx+/Rx-)
Notes:

1 The 180-Q termination is applied across the balanced receive lines
in a point-to-point RS-422 link (Figure 2-12) or at the end points
of a multipoint RS-485 link (Figure 2-14).

2 Segment 9 sets Port 1 termination only if WS1000 does not have
an internal modem.
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2.6 Installation Check List

Use the following check list when installing WS1000 hardware:
= Mount the unit
= Verify default strapping:
e  Main board
e  Modem board
= Cable the unit
e  Verify serial port connections (DTE/DCE or DTE/DTE)
e  Verify discrete connections

= Set front-panel DIP Switches in accordance with WS1000 Unit
Configuration on Page 2-20
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3 Maintenance
3.1 WS1000 Startup Tests

Whenever it powers up, the WS1000 runs a series of diagnostic tests,
such as a Random Access Memory (RAM) test and a Programmable
Read Only Memory (PROM) checksum test, to verify microprocessor
integrity. While the MPU RUN LED is Off during startup, the front-panel
LEDs for both serial ports help determine failed startup tests.

SERIAL PORT 1 RX LED indicates testing in progress for the PROM
checksum while SERIAL PORT 1 TX LED indicates testing in progress
for RAM integrity. Initially, the appropriate LED lights on each test. If
all tests pass, SERIAL PORT 1 RX or TX LEDs turn Off (provided the
serial ports are not terminated) and the MPU RUN LED on the unit front
lights and remains lit as long as WS1000 has power.

PROM Checksum Failure

SERIAL PORT 1 RX LED remaining lit after the MPU RUN LED lights
indicates that the actual calculated checksum does not agree with the
embedded firmware checksum.

RAM Failure

SERIAL PORT 1 TX LED remaining lit after the MPU RUN LED lights
indicates a fatal RAM failure (all or part of the RAM bytes are unus-
able), which in turn causes the MPU to disable unit operation.

Resolving Failures

The RAM and PROM reside within the microprocessor chip on the
main board and are not repairable in the field. Remove the main board
from the housing and make sure that the microprocessor chip is seated
securely in its socket (see Figure 2-6 for chip location). If the chip
appears to be securely in place, contact the factory for a Return Material
Authorization number (RMA) to begin the repair process.
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3.2

Figure 3-1

Table 3-1

WS1000 Serial Port Failures

The unit serial ports communicate using TBOS protocol and require
proper RS-422 or RS-485 (4-wire) operation at 2,400 bps. Each unit
serial port has a receive and transmit LED to indicate data activity.
Because bit 64 of every display reporting to the TBOS host system pro-
vides port failure indication, you can use the host system or a mainte-
nance display to check the status for display bit 64:

=  When bit 64 is 0 (zero), data activity should be present on the
SERIAL PORT 1 RX and TX LEDs indicating proper reporting
operation.

=  When bit 64 is 1 and all other bits are 0 (zero), data activity should
be present on the SERIAL PORT 1 RX LED and possibly some
activity on the SERIAL PORT 1 TX LED, indicating a port

communication problem.

Table 3-1 through Table 3-3 refer to possible error indications derived
from the LEDs. Each table has an associated figure to illustrate the con-
nection. Table 3-4 describes the notes listed in the Trouble Notes

columns.

TBOS Host

RXx— %
Rx+

Tx

Tx

:

Tx— (A30)

Tx+ (B30)
Rx— (C30)

Rx+ (D30)

WS1000

Example of a Single WS1000 Connection to a TBOS Host System (RS-422/202T)

LED Indications on a Single WS1000 Connected to a TBOS Host System (RS-422/202T)

Host
Bit 64

MPU RUN
LED

LED

Port 1 RX

Port 1 TX Port 2 RX

Port 2 TX

Trouble Notes
(See Table 3-4)

On

Flashing

Flashing

1

Off

No Flash

No Flash

2

On

No Flash

No Flash

3,6,10,13,21

On

Flashing

No Flash

3,6,9,10, 13, 21, 22

SRR E=)

On

Flashing

No Flash

59, 15,19, 20
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TBOS Host
Rx— Rx+ Tx— Tx+
RS-485
VW
8 Displays
Maximum
A A A
Tx— T>§+ Rx— Rx+ Tx— T>§+ Rx— Rx+ Tx— Tx+ Rx— Rx+
Serial Port 1 Serial Port 1 WS1000 or e o
WS1000 WS1000 Network Element
Figure 3-2 Example of Multiple WS1000s Connected to a TBOS Host System (RS-485)
Table 3-2  LED Indications for Multiple WS1000s Connected to a TBOS Host System (RS-485)
Host | MPU RUN LED Trouble Notes
Bit 64 LED Port 1RX | Port 1TX | Port2RX | Port2 TX (See Table 3-4)
0 On Flashing | Flashing - Flashing |1
1 Off No Flash | No Flash - - 2
1 On No Flash | No Flash - No Flash |3, 6, 10, 13
1 On Flashing | No Flash - Flashing |3, 6, 9,10, 13, 22
1 On Flashing | Flashing - Flashing |5, 9, 15, 19
TBOS Host
Rx— Rx+ Tx— Tx+
202T VF Modem
RS-485
Tx— Tx+ Rx— Rx+ , Tx+
Serial Port 1 _ ;
Serial Port 2 Tx 8 Dls_plays
Rx+ Maximum
WS1000 Rx—
A A
Tx— T><_+ Rx— Rx+ Tx— Tx+ Rx— Rx+
Serial Port 1 WS1000 or e« o o
WS1000 Network Element
Figure 3-3 Example of Multiple WS1000s/Network Elements Connected to a Single WS1000 (RS-

485) With Single WS1000 Connected to a TBOS Host System (202T Modem)
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Table 3-3  LED Indications for Multiple WS1000s/Network Elements Connected to a Single WS1000
(RS-485) With a Single WS1000 Connected to a TBOS Host System (202T Modem)
Host | MPU RUN LED Trouble Notes
Bit 64 LED Port 1RX | Port 1TX | Port2RX | Port2 TX (See Table 3-4)
0 On Flashing | Flashing | Flashing | Flashing |1
1 Off No Flash | No Flash | No Flash | No Flash |2
1 On No Flash | No Flash | No Flash | No Flash |3, 6, 10, 13, 21
1 On Flashing | Flashing | No Flash | Flashing |4,5,9, 11, 15, 19, 20
1 On Flashing | No Flash | Flashing | Flashing |8, 9, 12, 14, 18
1 On Flashing | No Flash | No Flash | Flashing |3,4,6,7,8, 10, 11, 12,
13, 14,17, 18, 21, 22
1 On Flashing | Flashing | Flashing | Flashing |5, 8,9, 12, 14, 17, 18,
19, 20, 22

Trouble Conditions

Use the following table when troubleshooting various configurations of

the WS1000.
Table 3-4  WS1000 Probable Trouble Conditions
Note Description Check/Fix
1 | Normal N/A
2 | MPU RUN LED off, no power Check for blown or missing fuse, open power

wire, or reversed * conditions

Check for crossed connections; swap data

3 | Reversed serial Port 1 Tx and Rx data lines ; . .
lines on serial port if necessary

4 | Reversed serial Port 2 Tx and Rx data lines (_:heck for c_rossed gonnectlons; swap data
lines on serial port if necessary

5 | Reversed serial Port 1 Tx+ and Tx- data lines (_:heck for c_rossed connections; swap data
lines on serial port Tx pins if necessary

6 | Reversed serial Port 1 Rx+ and RX- data lines (.:hECk for c_rossed connections; swap data
lines on serial port Rx pins if necessary

7 | Reversed serial Port 2 Tx+ and Tx-— data lines Check for crossed connections; swap data

lines on serial port Tx pins if necessary
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Table 3-4  WS1000 Probable Trouble Conditions
Note Description Check/Fix
8 Reversed serial Port 2 Rx+ and RX- data lines Check for crossed connections; Swap data

lines on serial port Rx pins if necessary

9 | Inoperative serial Port 1 transmit driver Replace WS1000 plug-in module

10 | Inoperative serial Port 1 receive circuitry Replace WS1000 plug-in module

11 | Inoperative serial Port 2 transmit driver Replace WS1000 plug-in module

12 | Inoperative serial Port 2 receive circuitry Replace WS1000 plug-in module

13 DIP §egr_nent_9 (serial Port_ 1 receive Set DIP segment 9 to opposite setting
termination) in wrong position

14 DIP _segr_nent_lO (serial Po_rt. 2 receive Set DIP segment 10 to opposite setting
termination) in wrong position

15 | DIP segment 4 (serial Port 1 RS-422/RS-485) | oo 1y)p segment 4 to opposite setting
in wrong position

16 | DIP segment 5 (serial Port 2 RS-422/RS-485) | o ) segment 5 to opposite setting
in wrong position

17 Inoperative receive circuitry on downstream Check downstream WS1000 or network
WS1000/network element element

18 Inoperative transmit driver on downstream Check downstream WS1000 or network
WS1000/network element element

19 Inoperative receive circuitry on TBOS host Check TBOS host system for proper operation
system

20 | 202T modem transmit level out of adjustment ievtetlransmlt output of 202T modem to proper

21 202T modem receive sensitivity out of Set receive sensitivity input to proper level
adjustment

29 DIP segments 1 — 3 (display number) set to Set DIP segments 1 — 3 to correct display

wrong number

number
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