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DESCRIPTION 
Demonstration circuit 548 is a Dual –48V Supply and 
Fuse M onitor featuring the LTC1921. The LTC® 1921 
monitors tw o independent –48V supplies, including their 
fuses, and drives up to three opto-isolators or LEDs to 
indicate status, in accordance w ith standard backplane 
specifications. 

The LTC1921 replaces multiple voltage comparators, a 
voltage reference and several precision resistors—and 
requires only three non-critical resistors and opto-
isolators or LEDs for status indicators. The monitor fea-
tures dual supply over-voltage and under-voltage detec-
tion circuits. The preset trip thresholds include over-
voltage and under-voltage recovery that is guaranteed 
over temperature and meets or exceeds common back-
plane specifications. Additional built-in circuitry detects 
the condition of tw o supply fuses. Over-voltage and un-
der-voltage detectors ignore fast supply transients, thus 
eliminating false detection. 

The DC548 demonstration circuit is configured w ith an 
LTC1921 w ith inputs for tw o high voltage pow er supplies 
w ith LEDs and opto-isolators as output status indicators. 
The status indicators are: FUSE OK, POW ER  A OK and 
POW ER  B OK. An on-board sw itch (SW 1) selects three 
LED or opto-isolator outputs (the SW 1 positions are LED 
and OPTO).  

If SW 1 is set for LED status the DC548 provides all the 
functions of a dual –48V supply and fuse monitor.  

If SW 1 is set for opto-isolator status then w ith an exter-
nal logic pow er supply (3V to 5V) and pull-up resistors, 
the DC548 functions as a dual –48V supply and fuse 
monitor w ith isolated logic status indicators. 

The LTC1921 operates from –10V to –80V w ith a typical 
pow er dissipation of less than 10mW  and is available in 
8-pin M SOP and SOIC packages. 

, LTC and LT are registered trademarks of Linear Technology Corporation. ThinSOT and 

Pow erPath are trademarks of Linear Technology Corporation. 

 
OPERATING PRINCIPLES 
SUPPLY MONITORING 
The LTC1921 is designed to monitor dual –48V pow er 
supplies. This is accomplished w ith precision w indow  
comparators and an accurate bandgap reference, as w ell 
as internal level shifting circuitry. The comparators are 
preset to standard voltage thresholds in order to accu-
rately verify the status of each supply. These compara-
tors also include precision hysteresis, w hich allow s accu-
rate determination of voltage recovery. The tw o supplies 
status is indicated by the OUT A and OUT B pins. 

The supply w indow  comparison w orks in a straightfor-
w ard w ay (Figure 1). As long as each supply magnitude 
remains in the valid supply w indow  (38.5V to 70V), the 
outputs indicate a valid supply condition by exhibiting 
high internal impedance. If a supply magnitude falls be-
low  the undervoltage threshold (38.5V), then its respec-

tive output shorts internally (OUT A to OUT F or OUT B to 
OUT A) until that supply reaches the undervoltage recov-
ery threshold, w hich is pre-set to –43V (a telecom indus-
try standard). At this time, the output returns to a high 
impedance state. If a supply magnitude rises above the 
overvoltage threshold (70V), then its respective output 
shorts internally, just as w ith an undervoltage condition. 
The output returns to its nominal state w hen the supply 
overcomes the overvoltage hysteresis. 

UNDERVOLTAGE LOCKOUT 
If both supplies are active and their magnitudes fall be-
low  13V, or if only one supply is active and its magnitude 
falls below  19V, the LTC1921 locks all outputs into a fault 
condition by closing all three output sw itches. This state 
is held until one supply magnitude is driven above 19V or 
both are driven above 13V. 
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FUSE MONITORING 
In addition to monitoring tw o supplies, the LTC1921 can 
monitor the condition of tw o supply fuses via the FUSE A 
(Pin 2) and FUSE B (Pin 7) inputs. Fuse monitoring is 
accomplished by comparing the potential at FUSE A to 
the potential at supply VA and comparing the potential at 
FUSE B to the potential at supply VB. If VFUSEA is w ithin 
the specified voltage w indow  around VA and VFUSEB is 
w ithin the specified voltage w indow  around VB, the OUT 
F pin indicates that the fuses are intact by exhibiting high 
internal impedance to the return (RTN) pin. 

The DC548 board is designed to be installed as a daugh-
ter board onto a typical motherboard used for monitoring 
a telecommunications pow er generating and distribution 
system. Typically a telecommunications system pow er 
motherboard generates pow er using DC/DC converters, 
has fuses in series w ith tw o high voltage pow er supply 
inputs, diodes for combining the pow er supply outputs 
and pull-up resistors for opto-isolator outputs and a mi-
cro-controller for monitoring the isolated logic. A DC548 
installed in a telecommunications pow er motherboard 

(w ith SW 1 set to OPTO) provides all the circuits for a 
dual –48V supply and fuse monitor w ith isolated logic 
status indicators (Figure 2). 

 

Figure 1. Supply Com parison 

 

Figure 2. Typical Application 
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QUICK START PROCEDURE 
Demonstration circuit 548 is easy to set up to evaluate 
the performance of the LTC1921.  

Refer to Figure 3 (Opto Output) or Figure 4 (LED Output) 
for proper measurement equipment setup and follow  the 
procedure below :  

1. Set pow er supply A and B to –48V and close the Fuse 
A and B simulator sw itches (for the Logic Output set-
up, an additional Logic pow er supply is required). 

2. Turn-On pow er supply A and B. 

a. Figure 3 set-up: the FUSE status and Pow er A and 
B status levels are Lo (<0.5V) 

NOTE: For a Figure 3 set-up (Opto Output), the status levels can be 
monitored w ith the minus input of a voltmeter connected to Logic 
ground and the plus input to the DC548A test turret corresponding to 

the status indicator. For example, on the DC548A schematic, the TP7 

test turret is connected to the Fuse Status opto-isolator. The test 
turret designation is not on the DC548A silk screen. 

b. Figure 4 set-up: all three LEDs are on. 

3. Open Fuse A simulator sw itch. 

a. Figure 3 set-up: the FUSE status level is H i 
(>2.5V). 

b. Figure 4 set-up: the D1 LED (Fuse OK) turns off. 

4. Set Pow er Supply A to less than -38.5V (-34V). 

a. Figure 3 set-up: the Pow er A status level is H i 
(>2.5V). 

b. Figure 4 set-up: the D2 LED (Pow er A OK) turns 
off. 

5. Set Pow er Supply A to –48V 

6. Set Pow er Supply B to less than -38.5V (-34V). 

a. Figure 3 set-up: the Pow er B status level is H i 
(>2.5V). 

b. Figure 4 set-up: the D3 LED (Pow er B OK) turns 
off. 

7. Set Pow er Supply B to –48V 

8. Set Pow er Supply A and B to –80V 

a. Figure 3 set-up: the Pow er A and Pow er B status 
levels is HI (>2.5V). 

b. Figure 4 set-up: the D2 and D3 LEDs (Pow er A and 
B OK) turn off.  
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Figure 3. Setup for opto-isolator output 

 

Figure 4. Setup for LED output 
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