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Compliance —

Interfaces —

Data Rate —
Receiver
Sensitivity —

User Controls —

Diagnostic —

Indicators —

1. Specifications

All models: FCC Class A, DOC Class/MDC classe A;
230-VAC (“-AE” suffix) models: CE

Device side:

All models: Either 100-Q balanced (4-wire) T1, 100-Q
balanced (4-wire) E1; or 75-Q unbalanced (coaxial) E1
(user-selectable);

Line side:

MT610 models: Multimode fiberoptic, 1300 nm;

MT611 models: Multimode fiberoptic, 850 nm;

MT613 models: Single-mode fiberoptic, 1300 nm

T1: 1.544 Mbps;
El: 2.048 Mbps

For BER=10": -38 dBm at 850 nm or =40 dBm at 1300 nm

All internal:
(5) DIP switches for transmission range, grounding, and
signal-loss handling;
(1) Slide switch for interface

Dry-contact-closure alarm on DB15 Pins 6 and 13 for signal
or power loss; minimum switching current 1 amp

(2) Front-mounted LEDs: Power and Signal Loss

Connectors —

Power —

Maximum
Altitude —

Temperature
Tolerance —

Humidity
Tolerance —

Enclosure —
Size —

Weight —

All rear-mounted:
“SM” models: (2) SMA female;
“ST” models: (2) ST female;
“FC” models: (2) FC female;
All models:
(1) DB15 for balanced T1 or E1 1/0;
(2) BNC female for unbalanced E1 I/O

MT610-13A-xx: From internal power supply with cord:
103.5 to 126.5 VAC, 47 to 63 Hz;

MT610-13AE-xx: From internal power supply with cord:
207 to 253 VAC, 47 to 63 Hz;

MT610-13A-D48: From internal power supply with coxd:
~42 to -57 VDC at 60 mA;

Consumption: 5 watts maximum

10,000 ft. (3048 m)
32 t0 122° F (0 to 50" C)

0 to 90% noncondensing

Steel

1.8" (1U) Hx 7"Wx 8.1"D (4.5x 17.9 x 20.3 cm)
31b. (1.1 kg)




2. Introduction

2.1 Functional Description

The T1/E1 Fiberoptic Line Driver is used for transmission of T1 (1.544 Mbps) and
El (2.048 Mbps) data over multi-mode or single-mode fiberoptic media. The Line
Driver is transparent to T1 and E1 framing, and can transmit data using any
framing pattern with AMI, HDB3 or B8ZS coded signals.

The Line Driver converts the T1/E1 electrical signal into an optical signal using
an infrared LED transmitter. At the opposite end of the fiber, the optical signal is
converted back into an electrical signal and amplified to the required level.
Automatic Gain Control (AGC) circuits are used to accommodate various

and clock from the signal. The Line Driver provides three user-selectable electrical
interface options:

¢ T1-—for 100 terminated balanced signals
® El-—for 120 terminated balanced signals
® El1—for 75 terminated unbalanced signals

Both a 15-pin connector and coaxial connectors are provided on the rear panel.
Internal jumpers enable the input/output ports to be grounded or floating,
according to the application.

Diagnostic and alarm features include an LED status indicator, all “ones”
signaling (AIS) alarm generation, and dry contact closure upon link failure.

The Line Driver is designed to operate with several different grades and sizes of
fiberoptic cable, and provides the user with:

* Immunity to electrical interference such as EMI, RF]I, spikes and differential
ground loops.

* Protection from sparking and lightning.
¢ A secure link in hazardous or hostile environments.

The standard version is supplied with an 850-nm multi-mode fiberoptic
interface. A 1300 nm single- or multi-mode interface is also available.
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The electrical interface meets requirements of AT&T PUB 62411 and CCITT
G.703 for a T1 interface, and CCITT G.823 for an El interface. The Line Driver
operates from either 100 VAC, 115 VAC, 230 VAC, or - 48 VDC. The unit comes in
a compact standalone case that can be placed on a desktop or shelf, or can be
mounted in a 19-inch rack (with adapters).

2.2 System Considerations
The Line Driver provides a simple and reliable means for transmitting full-duplex

T1 or E1 signals via a fiberoptic medium.

Twisted Twisted
Pair or Fiberoptic Pair or
Cable

Coax

Fiberoptic Fiberoptic
T1orE1 Line Driver Line Driver T1 or Et
Mux Mux

Figure 2-1. Typical Line Driver Application.

2.2.1 DATA TRANSFER

In the application illustrated in Figure 2-1, each Line Driver receives T1 or E1
signals which are equalized to overcome electrical link distortion. The Line Driver
then converts the T1 or E1 signals into an optical signal. The optical signal is
coupled to the fiberoptic media and transmitted via the optical link to the remote
unit. The optical output power is user-selectable by a two-position switch marked
Range. Its setting depends on the fiberoptic link. A high-sensitivity pre-amplifier
and an AGC (Automatic Gain Control) circuit enable the remote unit to receive
the optical signal. The output of the receiver is applied to the clock-recovery and
data-regeneration circuit which then applies it to the electrical interface driving
circuit.

2.2.2 INTERFACING

The electrical interface is selectable by means of a three-position internal
INTERFACE switch.
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2.2.3 T1 INTERFACE

The T1 interface fully complies with requirements of AT&T PUB 62411 and G.7083.

Two types of line coding can be used: AMI or B8ZS. Select the T1 interface by
setting the INTERFACE switch to the left position.

2.2.4 E]1 INTERFACE

The Line Driver’s El interface fully complies with the applicable CCITT
recommendations (pulse mark and HDB-3 line coding per CCITT Rec. G.823).

Select the El interface by setting the INTERFACE switch to the middle position
for balanced signals or to the right position for unbalanced signals.

T1/E1 FIBEROPTIC LINE DRIVER

3. Installation

3.1 General

The Line Driver is a standalone unit. Special hardware for mounting the unit in a
19-inch rack can be ordered separately (request part number RM523). This
hardware lets you install either a single unit or two units side-by-side using minimal
rack space of 1U (1.72") in height.

This chapter provides mechanical and electrical installation procedures for the
Line Driver. Before installing the unit, refer to Sections 3.4 and 3.5 for internal
switch setting procedures and additional information.

If you encounter a problem, refer to Chapter 5 for troubleshooting instructions.

3.2 What's Included in the Package

1. After unpacking the Line Driver, inspect the unit for damage. If you notice
damage, call Black Box immediately. The package contains the following:

® Line Driver
* Power cord
¢ This user’s manual

2. Place the Line Driver securely on a clean surface.

3.3 Site Requirements

Install the Line Driver within 5 feet (1.5 m) of a grounded AC outlet capable of
furnishing the rated voltage of the unit (100, 115, 230 VAC or - 48 VDC).

The ambient operating temperature of the T1/E1 FOLD should be 32 to 122 °F
(0 to 50°C) at a relative humidity of up to 90%, non-condensing.
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3.4 Setting the Switches 3.4.3 INTERFACE GROUNDING
Both Input and Output can be individually grounded by means of two 2-position
E>”Z—ZG GROUNDED/FLOATING switches (items 2 and 3 in Figure 3-1).
Disconnect the unit from the power line before removing cover. :
HIGH VOLTAGE—Any adjustment, maintenance, and repair of the 3.4.4 RANGE
opened instrument under voltage should be avoided as much as RANGE (item 1 in Fi 3-1) selects the optical output power coupled to the

possible and should be carried out only by a skilled person who is

aware of the hazard involved. fiber, depending on the fiber core diameter. Table 3-1 summarizes the optional

output power available at the transmitter as a function of the wavelength and the

Capacitors inside the instrument may still be charged even after the type of fiber used.
instrument has been disconnected from its source of supply.

To change the switch settings, follow these steps:
) @
1. Disconnect the power cable from the mains outlet. INPUT - OUTPUT O]
D FLOATING FLOATING RANGE
2. Gain access to the Line Driver interior. Release the two rear panel screws and GROUNDED arouNDED D-:oﬁ
use them as levers to pull out the interior of the unit as a drawer. Lona
3. Identify the switches, according to Figure 3-1. OPTICAL
AlS XMT
4, Install the switches in the desired positions (refer to Section 3.5). @ DH«
INTERFACE
5. Reinstall the Line Driver drawer. [ — ® \@
NC
— |
3.4.1 INTERNAL SWITCH SETTINGS INFORMATION vl iy ®
T EY [A]
Before installing the Line Driver, set the internal switches according to your L cerr Erp!

application (that is, electrical interface and optical link characteristics). The
switches are located on the Line Driver board, as shown in Figure 3-1. Switch
functions are also listed in Table 3-2.

3.4.2 INTERFACE JUMPER
The interface jumper (item 4 in Figure 3-1) selects one of three interface options:

* 100 (for T1 balanced signals, usually applied by the DB15 connector).

* 120 (for E1 balanced signals, usually applied by the DB15 connector).

¢ 75 (for E1 unbalanced signals, usually applied by the two BNC connectors).
Figure 3-1. Location of Switches and Jumpers.

2 '
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3.4.5 OPTICAL SIGNALING NOTE
In the event of a received optical signal loss, the Line Driver sends an all “ones” The receiver saturates at about -20 dBm. In order to avold saturation, sat
signal (AIS) at a nominal frequency of 50 ppm. When the optical signalling switch the RANGE switch to the SHORT position whenever the power at the
(item 5 in Figure 3-1) is OFF, the AIS signal is only sent to the electrical interface receiver exceeds this level.

of the local unit. When the switch is set to ON, an AlS optical signal is also sent to

\ ¢ . ¢ The receiver sensitivity at 850 nm is -38 dBm.
the remote unit via the transmit optical link.

The receiver sensitivity at 1300 nm is -40 dBm.

3.4.6 ELECTRICAL/CHASSIS GROUNDING _
This jumper (item 6 in Figure 3-1) disconnects (NC) or connects the chassis Table 3-2. Internal Switches and Jumpers.
ground to electrical ground. No. Micoswitch/ Function Possible Factory
WARNING Jomper | Seftiegs  Setting
Settina the iuvmpner to disconnact mav rendar the Ling Priver unanfa for
connection to unprotected E1/T1 networks in some locations where 1 RANGE Selects high (long-range) optical LONG SHORT
permanent excessive voltages are present on the lines. output or low (short-range) optical SHORT
output.
Table 3-1. Range Switch Position. 2 INPUT Enables connection of the INPUT GROUNDED FLOATING
(Interface BNC shield to Chassis Ground. FLOATING
Grounding)
Switch Fiber ._.i Power aoelom into fiber and maximum 3 OUTPUT Enables connection of the OUTPUT GROUNDED FLOATING
Position tronsmission distance (Interface BNC shield to Chassis Ground. FLOATING
850 nm 1300 nm Grounding).
dBm km* dBm km* 4  INTERFACE Selects the electrical interface. 100QT1 T1100Q
DB15155V DB15or
SHORT 9/125 - - - - 120 Q E1 E1120Q
(for 850 nm 50/125 -33 1.5 - - DB15220V DB15
version only) 62.5/125 -29 2.2 - - 75 QE1BNC
100/140 -25 2.8 - - S OPTICAL AIS XMT In event of optical signal loss, sends  ON-AIS signal OFF
9/125 - - -27 16.0 all “ones” optical signalling at +50 ppm transmitted
LONG 50/125 -23 5.0 -20 19.0 to the remote unit (in addition tothe  both electrically
62.5/125 -19 5.0 -16 16.0 _ all “ones” signalling sent to the local  (to local unit)
100/140 -15 5.0 -12 14.0 electrical interface). and optically
_ (to remote unit).
*Based on commercially available fiberoptic cables. OFF-AIS signal
transmitted
electrically only
(to local unit).

14 ] L5
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Table 3-2 (continued). Internal Switches and Jumpers.
No. Micoswitch/ Function Possible Factory
Jumper Settings Setting

6 Electrical/lChassis Sets the unit to chassis ground Chassis gnd. Chassis gnd.
connected to connected to
electrical gnd. electrical gnd.
NC Chassis

gnd. not

connected to

electrical gnd.

Grounding either connected or not connected
to electrical ground.

NOTE
Setting INPUT and QUTPUT to GROUNDED connects the BNCs (coax)
shield to Chassis Ground. Therefore, this setting is valid when using
coax cables only. When using a 4-wire connection, set INPUT and
OUTPUT to FLOATING.

3.5 Installation in 19-inch Racks

The Line Driver can be installed in a 19-inch rack. Its height is slightly less than 1U
(1.75"), and the width is slightly less than half of the available mounting width. A
rack adapter kit (part number RM523, which contains one long bracket, two short
brackets, and a rail), is available for installation of either a single unit or two units
side by side.

WARNING

Disconnect the units from mains power while performing the following
procedures.

3.5.1 INSTALLATION OF A SINGLE UNIT

The rack adapter components for single unit installation include one short bracket
and one long bracket. The brackets are fastened by means of screws to the side
walls for the case, as shown in Figure 3-2. The sort bracket attaches to the left side
of the unit and the long bracket to the right side of the unit.

1. To prepare the unit for rack installation, attach the two brackets to the side
walls of the unit. Each bracket is fastened by means of two screws (with

s
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flatwashers), which are inserted into the two front holes on the wide wall
(nuts are already in place, on the inner side of the wall).

2. After attaching the brackets, the unit is ready for installation in the 19” rack.

Fasten the brackets to the side rails of the 19” rack by means of four screws—
two per side (included).

Figure 3-2. Installation of a Single Unit in a 19” Rack.

3.5.2 INSTALLATION oF Two UNITS

The _.un_.n mn_wv.ﬁ_. components for two units include two long side rails (one for
each unit), which slide one within the other to fasten the two units together, and

two short side brackets which fasten the two units to the 19” rack (refer to
Figure 3-3).
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Figure 3-3. Installation of Two Units in a 19” Rack (a).

To install two units:

1. Attach a long side rail to each unit (right side for one unit, left mEn.O». 94
other unit) using the 4 screws and flat washers supplied. The long side 3.__.4..
must be attached in opposing fashion, with the narrow flange of the first rail
opposite the wide flange of the second rail.

2. Attach a short bracket to the other side of each unit using the 4 screws and
flat washers supplied.

Figure 3- 4. Installation of Two Units in a 19” Rack (b).
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3. Slide one unit side rail within the other, so as to fasten the two units together
(refer to Figure 3-4).

4. Secure the plastic cups supplied to the ends of the Jjoined rails, to prevent the
units from sliding and to protect the rail ends.

5. The assembled units can now be fastened to the side rails of the 19" rack, by
means of four screws—two per side (not included in the kit).

3.6 Preparation for Operation

After setting the Line Driver’s internal switches, as described in Sections 3.4 and
3.5, the Line Driver is ready for operation.

3.6.1 GRouNDING

For your protection, the Line Driver must always be grounded. Any interruption of
the protective (grounding) conductor (inside or outside the instrument) or
disconnecting the protective earth can make this instrument dangerous.
Intentional interruption is prohibited.

3.6.2 POWER CONNECTION

Power should be supplied to the Line Driver through the standard power cable
terminated by a standard 3-prong plug. Connect the cable between the mains
connector on the Line Driver rear panel and a standard grounded mains outlet.

WARNING

The protective earth terminals of this instrument must be connected to
the protective conductor of the (mains) power cord. The mains plug
must only be inserted in a socket outlet provided with a protective earth
contact. The protective action must not be negated by use of an
extension cord (power cable) without a protective (grounding)
conductor.

Make sure that only fuses with the required rated current are used for
replacement. The use of repaired fuses and the shortcircuiting of fuse holders
must be avoided.

Whenever it is likely that the protection offered by fuses has been impaired, the
instrument must be made inoperative and secured against any unintended
operation.

B



T1/E1 HBEROPTIC LINE DRIVER

WARNING il

The unit has no power switch. its operation sti#le i,
to the POWER connector. When applying pomaqiiimis

of the power cable to the Line Driver POWER®E3Winiiy,
mains.

~230V
D £ 0.1A T 250V

@ @ 1

Figure 3-6. Pinout of 48 VD CI{Iik, i

)
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WARNING

ied
The unit has no power switch. Its operation starts when power is appl
to the POWER c_ﬂ".:aopo_.. When applying power, first connect the plug
of the power cable to the Line Driver POWER connector and then to the

mains.

~230v out W
D S0.1A T 250V

o)) ° 6 ¢

..O.. ..I.l..... @

Figure 3-5. Line Driver Rear Panel.

-z30v out ™
S0.1AT 250V :

° g o oE==e

Figure 3-6. Pinout of 48 VDC Power Jack.

3.6.3 FIBEROPTICS CONNECTION

Two fiberoptic SMA, ST or FC connectors are located on the re ===~ E=2and, .
. el rk-
TX and RX. Remove the protective caps from the connectors = el =sqq, then Phx.u
. - 1 3
safe place for later use. Connect the transmit fiber to the conne= === T T marke g u.,. n .

<
and the receive fiber to the connector marked RX. At the remey @5 Rimamiy, he X
. 2 ; a
fiber must be connected to RX and the receive fiber to TX. NSmiq

3.6.4 E1/T1 CaBLE CONNECTION
El or T1 link connections depend on the selected interface:

« 120 Q or 100 Q balanced interface. Connect to the DB15 fe s flee <onnec
. . —_ (o}
located on the rear panel. Refer to Appendix A for infformaEXOTE  wn the r
of the DB15 connector. T8 ‘g
e 75 €2 unbalanced E1 interface. Connect to the two coaxial crPRERET Ty

designated OUT and IN.

NOTE

Only one of the two E1 connection possibilities may be WUSe«xi= pe o
connect cables to both the coaxial connectors and ¥ thre umqu
connector at the same time.
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4. Operation

4.1 Front Panel Indicators

Table 4-1 lists the functions of the Line Driver indicators, located on the front
panel, as shown in Figure 4-1.

___Test %50416?4 - OB._OZ.J
. ‘Souno_aﬂrm: Low A8 ERR AIS
] C 0 ] J ]
i
<
|
| i |
1 2 A 3 4 [ [} 7

Figure 4-1. Front Panel of the Line Driver.

Table 4-1. Line Driver Indicators.

Hem Indicator Function

1 Power Lights when the Line Driver operates.

2 Signal Loss Lights when optical signal is below -43 dBm,
or, in some cases, when there is no
connection to G.703 port.

4.2 Preparation for Operation, General

After being prepared for operation according to Chapter 3, the Line Driver
normally operates unattended. Operator intervention is only required when the
Line Driver is set up for the first time or must be adapted to new operational
requirements that require changing the internal switch settings.

4.3 Operation Instructions

1. Power On. The Line Driver is turned on as soon as power is connected. When
power is connected, the POWER indicator lights, and remains lit as long as
power is available.

2
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2. Normal Operation Indications. During normal operation the SIGNALLOSS
indicator is off.

3. Upon power-on, the SIGNAL LOSS indicator may light, indicating that other
communication equipment is not yet operating or that the optical signal is
below -43 dBm. The indicator will turn off as soon as all link equipment is
operating.

4. Power-off. The Line Driver is turned off by disconnecting its power. Always
disconnect the power cable from the mains outlet first.
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5. Troubleshooting

In case a problem occurs, refer to Table 5-1. Perform the actions listed under
“Corrective Measures” in the order given until the problem is corrected.

Table 5-1. Troubleshooting Chart.

Symptom Probable Causes
POWER No AC power.
indicator is OFF.

Blown fuse.

Defective Line Driver.

SIGNAL LOSS  Incorrect optical signal
indicator lights.  level received at the
receiver input.
No signal is present at
the electrical interface.

Corvective Measures

Make sure that both ends of the AC
power cable are connected properly.
Replace with fuse of proper rating.
Replace the Line Driver.

(a) Make sure that the electrical
interface is connected.

(b) Make sure that the INTERFACE
switch is set to the appropriate setting.
(c) Make sure that the fiberoptic cable
is properly connected to the RX
connector.

(d) Make sure that the remote unit
power is on and the TX fiberoptic
connector is connected properly.

(e) Measure the optical levels on both
ends (if possible) in order to check the
optical link. Make sure that the RANGE
switches for both units are set properly.
(f) Replace the faulty Line Driver.

Appendix A: Functional Interface
Specifications

DB15 Connector

The 15-pin D-type female connector has standard T1 and E1 interfaces. The pin
allocation is described in Table A-1.

Table A-1. DB15 and BNC Connector.

Pin No. Designation Fonction BNC Connection
1 Send Data (TIP) Transmit Data A wire Center
(Line Driver input)
9 Send Data (RING)  Transmit Data B wire Shield
(Line Driver input)
3 Receive Path (TIP)  Receive Data A wire Center
(Line Driver output)
11 Receive Path (RING) Receive Data B wire Shield
6 Alarm (A)

13 Alarm (B)
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Appendix B: DC Power-Supply
Connection

NOTE

Ignore this appendix If your unit operates on AC power.

The DC powered unit comes with a standard 3-pin (male) connector located at
the unit rear (see Figure B-1). Supplied with the unit is a compatible (female)
cable connector for attaching to your power-supply cable.

24V ===
+ qgv=— °~

CHASS
GND

Figure B-1. Standard 3-pin male DC connector.
Voltage Polarity for the Power-Supply Cable

» If your power-supply cable already has a noivwm_u_n connector, just verify that
the voltage polarity is as required.

o If not, connect the wires of your power-supply cable to the supplied cable
connector, according to the voltage polarity shown below in Figures B-2 and
B-3. Note that the solder side of the connector is shown. Refer to the
illustration of the cable connector assembly (Figure B4) for assistance.

For -24 or -48 VDC
GROUND VDC INPUT
(0) (Negative pole)

Figure B-2. Cable connector (female) voltage polarity for -24 or 48 VDC.

B3
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For +24 or +48 VDC
VDC INPUT GROUND
(Positive pole) (0)

Figure B-3. Cable connector (female) voltage polarity for +24 or +48 VDC.

Figure B4. Cable connector assembly.




