LT DESIGN IDEAS

Single IC Monitors Redundant -48V
Supplies and Fuses without Precision
External Components

Introduction

Reliability is a top priority for the
designers of modern telephone and
communications equipment. Design-
ers take extra care to protect circuitry
from failure by employing redundancy
whenever possible, especially for power
supplies. Supply voltages and fuses
are monitored for early warnings of
impending failure, often via a compli-
cated array of precision components.
The resulting circuits are expensive in
terms of component cost, board space

and engineering time. The LTC1921
replaces complicated monitoring
systems with a simple, yet versatile,
integrated precision monitoring sys-
tem contained entirely in an MSOP-8
or SO-8 package.

LTC1921 is a high precision, all-
in-one monitor for redundant -48V
supplies. This device is the only fully
integrated dual -48V supply monitor
that meets common telecom specifica-
tions for supply range warning and
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Figure 1. An LTC1921 monitors each supply at the card edge in a 4-diode application

by Brendan Whelan

can also withstand the high transient
voltages required by telecom systems.
Using a second LTC1921, dual -48V
systems which have both -48V sup-
ply and return diodes and fuses on
the same card can be monitored. The
LTC1921-based circuits described
in this article can be used to moni-
tor a complete redundant 4-diode
-48V supply system with guaranteed
precision with just a few external
components.

How it Works

The LTC1921 monitors supply voltages
by dividing the voltage internally and
comparing the result to an internal
precision reference. No precision
external components are required,
thus ensuring maximum accu-
racy while simultaneously reducing
component cost, board space and
engineering requirements. The LTC
1921 has telecom industry accepted
preset voltage thresholds including
undervoltage (-38.5V), undervoltage
recovery (-43V) and overvoltage (-70V).
The overvoltage threshold has a 1.3V
hysteresis that defines the overvoltage
recovery threshold. These thresholds
are factory trimmed to meet the ex-
acting requirements common to most
power supply specifications. This
eliminates the need to calculate the
aggregate error of discrete components
(i.e. the otherwise required separate
reference, multiple comparator offsets,
and resistors).

The LTC1921 isdesigned toindicate
proper supply status over awide range
of conditions. In order to accomplish
this, the internal architecture is sym-
metrical. The LTC1921 is powered via
the supply monitor input pins, V4 and
V. Supply current can be drawn from
either or both pins, so the device can
operate properly as long as at least
one supply is within the operating
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Figure 2. Two LTC1921s monitor supply voltages, plus
supply and return fuses for redundant -48V supplies

range. Since power is not drawn from
downstream of the ORing diodes, the
LTC1921 functions properly evenif the
fuses or diodes are not functional.

Application Example

The LTC1921 measures two supply
voltages by comparing them to a com-
mon reference. This requires that the
returns be common, as is the case
with many telecom switch cards.
Some applications, however, have
both supply and return OR diodes
on the switch card. If an application
requires separate monitoring of the
returns, and possibly return fuses, a
second LTC1921 can be used.

One of many possible configura-
tions, Figure 1 shows a circuit that
allows the monitoring of multiple re-
turns. In this circuit each LTC1921

actsindependently, with the RTN pins
wired to the return pins at the card
edge rather than the OR point which
combines the returns. By monitoring

the individual supply and return sig-
nals, the monitors are able to compare
the supply voltages at the card edge
without the diode drop of the return
ORing diode. This circuit essentially
duplicates the output circuitry, so that
there are four outputs, each with a
separate optoisolator. The outputs of
the optoisolators may be combined in
AND or OR fashion, but all four are
required. In this circuit, if either supply
voltage falls out of spec, its respective
indicator changes to a warning state.
If a fuse opens or the supply fails
entirely, then all indicators for that
supply indicate a warning.

Figure 2 shows a slightly different
approach. Each RTN pin in this case
is wired to the combined return point.
One LTC1921 is used for each sup-
ply. The circuit, while using essentially
the same components as the previous
example, provides added benefits. The
outputs of the two LTC1921s can be
wire-ORed directly, if required, re-
ducing the number of optoisolators.
If separate fuse or supply warnings
are not required, then any or all of
the outputs of the two monitors may
be combined, as shown in Figure 3. In
addition, the secondary supply/fuse
monitor pairs (VB and FUSEB) can
be used to monitor a return-line fuse
or diode. This is possible due to the
symmetrical nature of the LTC1921.
Power can be drawn entirely from V,,
while Vg serves only as a reference for
the return fuse monitor pin (FUSE B),
illustrating the flexibility of this part.

continued on page 37
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Figure 3. Supply and fuse status outputs combined into one dual optoisolator
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Figure 3. Video offset-shift due to picture content with conventional AC coupling

For example, the LT6206 dual
operating on 3.3V in Figure 2, with
exceptionally low Vgary < 0.5V and
Vsar, < 0.35V, provides a design mar-
gin of 0.45V, enough to cover supply
variations and DC bias accuracy for
the DC-coupled video input.

Handling AC-Coupled

Video Signals

Unfortunately, one cannot always be
assured that source video has the
appropriate DC content to satisfy the
amplifier involved, so other design
solutions are frequently required.
AC-coupled video inputs are intrin-
sically more difficult to handle than
those with DC-coupling because the
average signal voltage of the video
waveform is effected by the picture
content, meaning that the black-level
at the amplifier wanders with scene
brightness. By analyzing the worst-
case wander, we can determine the
AC-coupled constraint.

Figure 3 shows two superimposed
AC-coupled waveforms, the raised
trace being black field and the lowered
trace being white field. The wander
is measured as 0.56V for the 1Vp_p
NTSC waveform shown, so an addi-
tional 1.12V allowance must be made
in the amplifier supply (assuming gain

of 2, SO VMIN =3.12 + VSATH + VSATL]'
The amplifier output (for gain of 2)
must swing +1.47V to -1.65V around
the DC-operating point, so the biasing
circuitry needs to be designed accord-
ingly for optimal fidelity. For example,
an LT6551 operating on 5.0V, with
excellent Vgary = 0.8V and Vg, <
0.2V, has a healthy design margin of
0.88V for the Luminance (with sync)
signal. The chroma signal is a sym-
metric color subcarrier waveform that
is about 0.7Vp_p max, so it works fine
with the same bias as the Luminance
channel.

A popular method of further mini-
mizing supply requirements with

AC-coupling is to employ a simple
clamping scheme as shown in Figure 4.
In this circuit, the LT6205 (single ver-
sion of LT6206) is able to operate from
3.3V by having the sync-tips control
the charge on the coupling capacitor,
thereby reducing the black-level input
wander to = 0.07V. A minor drawback
to this circuit is the slight sync-tip
compression (=~0.025V atinput) due to
the diode conduction current, though
the picture content remains full fidel-
ity. This circuit has nearly the design
margin of its DC-coupled counterpart,
at 0.31V (for this circuit, Vyy = 2.14

+ Varn +Vsary)-

Conclusion

With the industry’s lowest Vgap out-
put characteristics, the low voltage
video amplifiers, including the LT6205
(single), LT6206 (dual), LT6207 (quad),
LT6550 (triple, fixed gain of 2), and
LT6551 (quad, fixed gain of 2), offer
the video designer the ability to share
reduced supply voltages along with the
logic circuitry. This ability to share
supply voltages helps save space and
cost by reducing power dissipation and
power converter complexity. £7

Is <19mA
Is = 5mA WHEN NOT LOADED (IDLE)

Figure 4. AC-coupled clamped-video amplifier powered from 3.3V

LTC1921, continued from page 35

Finally, the combined RTN reference
allows each supply monitor to properly
indicate status even if a fuse opens,
since power is supplied to both sets of
outputs as long as at least one supply
is functional.

Conclusion

The LTC1921 reduces the board space,
component costs and engineering time
devoted to telecom power supply
monitoring circuitry. It provides an
integrated precision monitoring sys-

tem contained entirely in an MSOP-8
or SO-8 package. Despite its remark-
ably simple setup requirements, the
LTC1921isflexible enough toworkina
wide variety of complicated redundant
power supply systems. L7
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