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DC/DC converters for use inside the telephone handset
require operation from the high-source-impedance phone
line. Additionally, the CCITT specifications call for maxi-
mum on-hook power consumption of 25 mA. The dc/dc

converter in Figure 1 is 70%-efficient at an input power of
25 mA, providing 5V at 3.4 mA. Controlled, low-peak switch
current ensures that the –48V input line experiences no
excessive voltage drops during switching.

DC/DC converter operates from phone line
GARY SHOCKEY, LINEAR TECHNOLOGY CORP, MILPITAS, CA

A –48-to-+5V flyback converter provides 3.4 mA of output current.
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NOTES:
T1=DALE LPE-4841-A313, LPRI=2 mH.
Q1=ZETEX ZVN4424A,
       BVDSS=240V,
       RDS(ON)=4.3V AT VGS=2.5V.
R6, Q2, AND R5 MUST SIT NEXT 
      TO THE FB  PIN.
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FIGURE 1

Switch voltage and current waveforms (a) show how the primary current ramps up during the switching cycle. The output
ripple voltage is approximately 100 mV p-p (b).
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The circuit operates as a flyback regulator with an auxil-
iary winding to provide power for the LT1316 switching-reg-
ulator IC. When you first apply power, the LBI pin is low,
causing the SHDN pin to connect to ground through LBO.
Grounding the SHDN pin places the part in shutdown mode,
and only the low-battery comparator remains active. During
this state, VIN rises at a rate determined by R1 and C1. The IC
draws only 6 mA in shutdown mode. R1 needs to supply only
this shutdown current, the current through R2 and R3, and
C1’s charging current.

When LBI reaches 1.17V (which corresponds to a VIN of
approximately 3.7V), the LBO pin lets go of SHDN and the
IC enters the active mode; switching action begins, and the
output voltage begins to increase. As the device switches,
the VIN pin draws current out of C1. VIN then decreases suf-
ficiently to trip the low-battery detector, stopping the
switching. Start-up proceeds in this irregular fashion until,
eventually, the voltage at VA increases to 5V. (VA is the same
as VOUT because L2 and L3 have the same number of turns.)
After start-up, current flows to the IC from VA rather than
from the –48V rail, increasing efficiency. The circuit will not

start if VOUT is loaded before it reaches 5V.
During each switch cycle, current in the transformer pri-

mary ramps up until reaching the current limit (Figure 2a).
The value of R4 sets the peak switch current. The circuit uses
a 69.8-kV resistor to provide a peak switch current of 50 mA;
increasing R4 decreases the current limit. Secondary peak
current is approximately equal to the primary peak current
multiplied by the transformer’s turns ratio (Figure 2b). The
FB pin has a sense voltage of 1.23V, and you can set VOUT by
the following formula:

For the load currents of 4 to 80 mA, the circuit achieves a
minimum of 70% efficiency. Less than 80 mA quiescent cur-
rent flows when the converter supplies 0.5 mA over 36 to
72V. (DI #2148) e

To Vote For This Design, Circle No. 356

The asynchronous RS-232C interface is a simple, low-cost
option for interconnecting processor-based systems. In
many applications, you need to transfer variable-size mes-
sages. However, the character-oriented RS-232C protocol
offers no direct mechanism for transferring messages as self-
contained packets. The method described here uses an
obscure feature found in most UART devices to indicate
packet boundaries. The feature is the capability to transmit
and recognize the “Break” character. This character is noth-
ing but a “space,” or low, in the transmit line of a duration
equal to or greater than an entire asynchronous character-
transmission time, including the start and stop bits (Figure
1). In this framing method, the message data bytes sand-
wich between two Break characters to form a data frame
(Figure 2).

A Turbo C program demonstrates the transfer of variable-
size messages between two PCs with 8250-compatible UARTs
(Listing 1). You can download the program from EDN’s Web
site, www.ednmag.com. At the registered-user area, go into
the Software Center to download the files from DI-SIG,
#2140.

A null-modem cable interconnects the PCs’ COM ports.
The same routine works with most other UARTs. The
method allows data-packet reception in interrupt mode and
wastes no CPU overhead looking at each character to detect
packet boundaries. Instead, the UART does the detecting.
Because the Break is not a legitimate data character, it is data-

Transfer data frames over asynchronous RS-232C lines
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FIGURE 1

Most UARTs can transmit and recognize the Break character,
a state of logic 0 between the start and stop bits.
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FIGURE 2

The Turbo C routine in Listing 1 sandwiches data bytes
between two Break characters to form a data frame.
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