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L4925

Very low drop voltage regulator

Features

Operating DC supply voltage range 6 V to 28 V
Transient supply voltage up to 40 V

Extremely low quiescent current

High precision output voltage

Output current capability up to 500 mA

Very low dropout voltage less than 0.6 V
Reset circuit sensing the output voltage

Programmable reset pulse delay with external
capacitor

m Thermal shutdown and short circuit protections

PowerS0O-20

Description

The L4925 is a monolithic integrated 5 V voltage
regulator with a very low dropout output and
additional functions such as power-on reset and
programmable reset delay time.

It is designed for supplying microcomputer
controlled systems especially in automotive
applications.

Table 1. Device summary

Order codes
Package
Tube Tape and reel
PowerSO-20 L4925PD L4925PD013TR
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L4925 Block and pin connections diagrams

1 Block and pin connections diagrams

Figure 1. Block diagram

PREREGULATOR = VREF

5V 1.23V L4925 I
Vs Vz

Cs II -0
GND REG RESET

DY5AT151

Figure 2. PowerS0-20 pin connections (top view)

Connected to pin 1-10-11-20
/ I | I
GND [ 1 20 1 GND
NC. ]2 19 1 N.C.
Vs [ 3 18 1 N.C.
Vg [ 4 17 1 Vour
NC. 15 16 1 Vour
NC. ] 6 15 1 N.C.
RES [ 7 14 [—Jct
NC. []8 13 1 N.C.
NC. [ 9 12 — N
GND ] 10 I_I 11 [/ GND
D95AT152
1.1 Thermal data
Table 2. Thermal data
Symbol Parameter PowerS0-20 Unit
Rinj-amb) | Thermal resistance junction to ambient 15 to 60 °C/W
Rihg-c) Thermal resistance junction to case (max) 3.5 °C/W
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Electrical specifications

L4925

2 Electrical specifications
21 Absolute maximum ratings
Table 3. Absolute maximum ratings
Symbol Parameter Value Unit
Vspc DC operating supply voltage 28 \Y
VsTR Transient supply voltage (t < 1s) 40 \Y,
lo Output current internally limited
Vo Output voltage 20 \
VRes Output voltage 20
IrRES Output current 5 mA
Tstg Storage temperature -55to 150 °C
T; Operating junction temperature -40to 150 °C
Tisp Thermal shutdown-junction temperature 165 °C
Note: The circuit is ESD protected according to MIL-STD-883C. According to ISO/DIS 7637 the
transients must be clamped with external circuitry (see Application Circuit).
2.2 Electrical characteristics
Vs =14 V; T;=—-40 to 125 °C unless otherwise specified.
Table 4. Electrical characteristics
Symbol Parameter Test condition Min. Typ. Max. Unit
Vo Output voltage Vi=61t028V;lg=11to 500 mA 4.90 5 5.10 \
Vo |Output voltage I\g i} ?iovég;n: AS‘ 5.50 v
Vpp Dropout voltage lo=100 mA 02 03
lo =500 mA 0.3 0.6 \
Input to output voltage
Vio difference in undervoltage |V =4V;Ig= 100 mA 0.5 \
condition
VoL Line regulation Vi=6t028 V;lg=1to 1 mA 10 mV
VoLo Load regulation lo =1to 500 mA 50 mV
i Current limit Vo=45YV, 550 1000 1500 mA
Vo = 0; Foldback characteristic 250 mA
lose | Quiescent current lo=0.3mA 190 360 pA
lq Quiescent current lo =500 mA 20 mA
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L4925

Electrical specifications

Table 4. Electrical characteristics (continued)
Symbol Parameter Test condition Min. Typ. Max. Unit
Reset
Vgt Reset threshold voltage 4.2 4.8 \
VRTH Reset threshold 50 100 200 mV
trRD Reset pulse delay C1 =100 nF; tg 2100 ps 60 100 140 ms
trR Reset reaction time Ct =100 nF; 5 30 ps
VRL Reset output low voltage Rres=10KQto Vg; Vg=23V 0.4 \
Reset output high leakage _
'R current VRes =5V 1 HA
VeTih Delay comparator threshold 2 \
Delay comparator threshold
VeTin by hysteresis 200 mv
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Functional description

The L4925 is a monolithic integrated voltage regulator, based on the STM modular voltage
regulator approach. Several outstanding features and auxiliary functions are implemented to
meet the requirements of supplying microprocessor systems in automotive applications.
Nevertheless, it is suitable also in other applications where the present functions are
required. The modular approach of this device allows to get easily also other features and
functions when required.

Voltage regulator

The voltage regulator uses an Isolated Collector Vertical PNP transistor as a regulating
element. With this structure very low dropout voltage at currents up to 500 mA is obtained.

Figure 3. Foldback characteristics of Vg

Vout H92L 492584
1RV
5
)
,/
B
18 S88 lautima) 1888

The dropout operation of the standby regulator is maintained down to 3 V input supply
voltage. The output voltage is regulated up to the transient input supply voltage of 35 V. With
this feature no functional interruption due to overvoltage pulses is generated.

The typical curve showing the standby output voltage as a function of the input supply
voltage is shown in Figure 4.

The current consumption of the device (quiescent current) is less than 250 pA. To reduce
the quiescent current peak in the undervoltage region and to improve the transient response
in this region, the dropout voltage is controlled.

The quiescent current as a function of the supply input voltage is shown in Figure 5.
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L4925 Functional description
Figure 4. Output voltage vs input voltage
Vout
Uout "
SV -+ 3
> LV] 2V SV _’ii 35V
NI 4925-058 Vs
Figure 5. Quiescent current vs supply voltage
] Iz et
0 R|=198Q
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g 1 1 1 1
1Y) —> 28V
Us HIDIL 492595
3.2 Reset circuit

The block circuit diagram of the reset circuit is shown in Figure 6. The reset circuit
supervises the output voltage. The reset threshold of 4.5 V is defined with the internal
reference voltage and standby output divider. The reset pulse delay time tgp, is defined with
the charge time of an external capacitor CT:

. _Cyoav
RD — 2uA

The reaction time of the reset circuit originates from the discharge time limitation of the reset
capacitor CT and it is proportional to the value of CT. The reaction time of the reset circuit
increases the noise immunity. Standby output voltage drops below the reset threshold only a
bit longer than the reaction time results in a shorter reset delay time.

The nominal reset delay time is generated for standby output voltage drops longer than
approximately 50 ms. The typical reset output waveforms are shown in Figure 7.
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Figure 6. Block circuit diagram
REF 1.2W 2un
am 8
au7
2
RER CT¢
e
I MR AR - B
Figure 7. Reset output waveforms
uouT I
| UINPUT
5.4V vouTA
VRT+8.1V = =
URT
5y
- R t
RESET
| |
i - N N
tRD tRR tRD
SUITCH ON INPUT DROP | DUMP | OUTRUT OUERLOAD | SWITCH OFF |

MAX1 4325 - BER

Doc ID 1770 Rev 7




L4925 Application information

4 Application information

4.1 Supply voltage transients

High supply voltage transients can cause a reset output signal disturbance.

For supply voltage greater than 8 V the circuit shows a high immunity of the reset output
against supply transients of more than 100 V/ms. For supply voltage lower than 8 V, supply
transients of more than 0.4 V/ms. can cause a reset signal disturbance.

4.2 Application circuit

Figure 8. Application circuit diagram

1 Vo Vout
Vz 0
PREREGULATOR - VREF l Co

5V 1.23V L4925 T

VBAT Vg ’7 m I cT ":I.
L z
Cs Gsz RES RES
E L b

©LY

GND REG RESET

= (==

D95AT153

For stability: Cg > 1 pF; Co > 10 pF; ESR <2.5 Q at 10 KHz
Recommended for application: Cg = Co = 10 pF to 100 pF
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Figure 9.

Package Informations

PowerS0-20 mechanical data and package dimensions
mm inch
PIM- I 0IN. TTvP. [MAX. | MIN. | TvP. [ MAX. OUTLINE AND
A 3.6 0.142 MECHANICAL DATA
al 0.1 0.3 |0.004 0.012
a2 3.3 0.130
a3 0 0.1 [0.000 0.004
b 0.4 0.53 [0.016 0.021 Weight: 1.9gr
c | 023 0.32 | 0.009 0.013
D(1) | 15.8 16 | 0.622 0.630
D1(2) | 9.4 9.8 |0.370 0.386
E | 139 145 | 0.547 0.570
e 1.27 0.050
e3 11.43 0.450
E1(1)| 109 11.1 [ 0.429 0.437
E2 2.9 0.114
E3 | 58 6.2 |0.228 0.244
G 0 0.1 |[0.000 0.004
H [ 155 15.9 | 0.610 0.626
h 11 0.043 JEDEC MO-166
L 0.8 1.1 | 0.031 0.043
N 8°(typ.)
S 8°(max. )
T [ 10 ] | [ 0.394 |

(1) “D and E1” do not include mold flash or protusions.
- Mold flash or protusions shall not exceed 0.15mm (0.006")
- Critical dimensions: “E”, “G” and “a3”.
(2) For subcontractors, the limit is the one quoted in jedec MO-166

PowerS0O-20
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Revision history

Revision history

Table 5. Document revision history
Date Revision Changes
01-Oct-2003 4 First issue in EDOCD DMS

Added GND pins to fig. 4

18-Nov-2005 5 Added order code and changed the formatting style in compliance
with the new template
Eah. Reset Threshold Voltage changed from 4.5V / 5.2V (min/max) to
03-Feb-2006 6 4.2V / 4.8V on Table 4.
Reformatted entire document.
09-Feb-2010 7 Removed PENTAWATT package

Updated Table 2: Thermal data
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2010 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America
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