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solutions for specific applications. For more information or support, visit www.st.com

Main components

LD29300 3A very low drop voltage regulators

TL431 Programmable voltage reference

Specification
e Vin=26Vto 13V
e Vout=1.2Vto 0.2V

Circuit description

Three pin adjustable voltage regulators don’t have a GND pin connection, and
the internal reference is floating (linked to Vout). For those types of voltage
regulators, the output voltage reaches the stable condition when the voltage
drop across the resistor, between output and adj pin, is equal to the internal
voltage reference.

Adjustable voltage regulators with a GND connection (4 pin or more) such as
the LD29300 have the internal reference referred to GND, and the output is set
when the voltage drop across the resistor between adj pin and GND is equal to
the internal voltage reference.

Figure 1 shows the two types of adjustable voltage regulators:

e one with reference to Vout
e one with reference to GND
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Figure 1. A) adj with reference to Vout, B) adj with reference to GND
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When the internal reference is linked to GND, it is possible to set an output voltage lower

than the internal reference, using an additional voltage reference higher than the internal
reference.

Figure 2 shows this configuration. The resistor divider (R2 and R3) is now connected
between the external reference TL431, the adj pin (A) and the output (B). In a standard
configuration like in figure 1B, the current in the resistor divider flows from the output to
GND. While using the external reference, the current flows from the reference to Vout,
therefore the regulator drops the Vout (at point “B”) below the internal reference until the
voltage on the adjustable pin reaches the value of the internal reference.

Figure 2. Circuit for Vout lower the Vref
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The TL431 reference is configured for 2.5V.

The Vout level is set through the following formula:
Vout = 1.25 — R3 x Iref
Iref = (2.5- 1.25)/R2

In the above formula, Iref is in the range of a few mA (2.375mA), 2.5V is the external
voltage reference and 1.25V is the voltage on the adj pin.
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R4 is needed to provide a minimum load so that, in absence of load, the Iref current can
still flow to GND. To keep the system stable, the maximum value of R4 is given by the
equation.

R4 < Vout/(Iref + Vreg Iout min)

Variations

The same technique can be used with any of the LDO regulators shown in Table 1

Table 1. LDO regulators with reference to ground

LDO Vin range lout Vout accuracy
L6932 2V to 14V 2A +1%
LD29080 2.5V to 13V 0.8A +1%
LD29150 2.5V to 13V 1.5A +1%
LD29300 2.5V to 13V 1.5A +1%
LD39080 2.5V to 6V 0.8A +1.5%
LD39150 2.5V to 6V 1.5A +1.5%
LD39300 2.5V to 6V 1.5A +1.5%
ST1L0S 3Vto 5.5V 1.3A +2%
Voltage Reference Vref range IK min (pA) Precision
TL431 2.5V -36V 1000 1%
TL1431 2.5V - 24V 1000 0.25%
TS2431 2.5V - 24V 1000 0.5
TS822 2.5V 40 0.5%
TS824-2.5 2.5V 50 0.5%
TS4040 2.5V 40 0.5%

Support material

Datasheet
e LD29300: 3A very low drop voltage regulators
e TL431: Programmable voltage reference

Application note

e AN1761: TL431 accuracy of shunt voltage references in programmable mode
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http://www.st.com/st-web-ui/static/active/en/resource/technical/document/datasheet/CD00003208.pdf
http://www.st.com/st-web-ui/static/active/en/resource/technical/document/datasheet/CD00000986.pdf
http://www.st.com/st-web-ui/static/active/en/resource/technical/document/application_note/CD00004472.pdf
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Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for
such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2014 STMicroelectronics — All rights reserved

August 2014 DNO0027 Rev 1 4/4

Lﬁ www.st.com



