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ST1S40

4 A peak step-down switching regulator

Features

4 A peak output current

4.0 V to 18 V input voltage

Output voltage adjustable from 0.8 V

850 kHz switching frequency

Internal soft-start

Integrated 95 mQ and 69 mQ Power MOSFETs
All ceramic capacitor

Power Good or enable

Cycle by cycle current limiting

Current fold back short circuit protection

VFQFPN4x4-8L, HSOP-8 and SO-8 and
packages

Applications

m uP/ASIC/DSP/FPGA core and I/O supplies
m Point of load for: STB, TVs, DVD

m Optical storage, Hard disk drive, Printers,
Audio/Graphic cards

-
>
—

S08

VFQFPN 4x4

Description

The ST1S40 is an internally compensated 850
kHz fixed-frequency PWM synchronous step-
down regulator. ST1S40 operates from 4.0 V to
18 V input, while it regulates an output voltage as
low as 0.8 V and up to V.

The ST1S40 integrates 95 mQ high side switch
and 69 mQ synchronous rectifier allowing very
high efficiency with very low output voltages.

The peak current mode control with internal
compensation delivers very compact solution with
a minimum component count.

The ST1540 is available in VFQFPN 4mm x 4mm
8 leads package, HSOP-8 and standard SO-8.

Figure 1. Application circuit
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ST1S40 Pin settings
1 Pin settings
1.1 Pin connection
Figure 2. Pin connection (top view)
° 8
VINA []1 /7~ —"77 8] PGND VINA [} 1,7~ 8 | ] PGND sw ] ] viNsw
4 4
INH jz: 700 sw INH [] 21 7 ] sw PGND [} '] GND
FB | 3! 6] VINsw FB8 [} 3! 6 |1 vinsw VINA [] | ] AGND
GND j4=l _________ 5[] nc GND [] 4i _________ 5 [ nNc INH [} 5] FB
VFQFPN8 HSO8 SO-8
1.2 Pin description
Table 1. Pin description
N.
VFQFPN S08.BW Type Description
and HSOP8
1 3 VINA | Unregulated DC input voltage
Enable input. With EN higher than 1.2V the device in ON and with EN lower than
0.4V the device is OFF (ST1S40Ixx).
5 4 EN/PG Open drain Power Good (POR) pin. It is released (open drain) when the output
voltage is higher than 0.92 * V. If the output voltage is below 0.92 * Vo, the
PG pin goes to low impedance immediately.
If PG is not used, it can be left floating or to GND (ST1S40xx).
Feedback input. Connecting the output voltage directly to this pin the output
3 5 FB |voltage is regulated at 0.8V. To have higher regulated voltages an external resistor
divider is required from Vout to FB pin.
4 6 AGND | Ground
5 - NC
6 8 VINSW | Power input voltage
7 1 SW | Regulator output switching pin
8 2 PGND | Power ground
- 7 Ground
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Maximum ratings

ST1S40

2 Maximum ratings
Table 2. Absolute maximum ratings
Symbol Parameter Value Unit
Vinsw | Power input voltage -0.3t0 20
Vina | Input voltage -0.3t0 20
Ven | Enable voltage -0.3t0 Vina
Vgw | Output switching voltage -1to Vi Y
Vpg |Power Good -0.3to V)y
Veg | Feedback voltage -0.3t0 2.5
I FB current -1 to +1 mA
Pror |Power dissipation at T < 60°C 2,25 (Eiggfg_%wd'm); w
Top |Operating Junction temperature range -40 to 125 °C
Tstg Storage temperature range -55 10 150 °C
3 Thermal data
Table 3. Thermal data
Symbol Parameter Value Unit
VFQFPN 40
Rina | Maximum thermal resistance junction-ambient () |HSOPs 40 °C/W
S08-BW 55

1. Package mounted on demonstration board.
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ST1S40

Electrical characteristics

4

Electrical characteristics

T,=25 °C, V=12V, unless otherwise specified.

Table 4. Electrical characteristics
Values
Symbol Parameter Test condition Unit
Min Typ Max
Vi Operating input voltage | (1) 4 18
range
Vinon | Turnon Vg threshold | (1) 2.9 v
Vinnys | Threshold hysteresis ) 0.250
High side switch on .
RosonP | resistance lsw=750mA 95 me
Low side switch on
RDSON'N resistance |Sw—750mA 69 mQ
ILim Maximum limiting current | ) 4.0 6.0 A
Oscillator
Fsw Switching frequency 0.7 0.85 1 MHz
Dumax | Maximum Duty Cycle @) 100 %
Dynamic characteristics
0.784 0.8 0.816
Ve Feedback voltage \Y
M 0776 | 0.8 | 0.824
%Vout/ , @
Reference load regulation | Isw=10mA to I 0.5 %
Aloyt
°/°VOUT/ . . (2)
AV Reference line regulation | V|n= 4.0V to 18V 0.4 %
IN
DC characteristics
. Duty Cycle=0, no load
lq Quiescent current Veg=1.2V 1.5 25 mA
Total stand-by quiescent
IQST—BY current OFF 2 15 }/LA
IFB FB bias current 50
Enable
Device ON level 1.2
VEN EN threshold voltage \"
Device OFF level 0.4
lEN EN current 2 pA
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Electrical characteristics

ST1S40
Table 4. Electrical characteristics (continued)
Values
Symbol Parameter Test condition Unit
Min Typ Max
Power Good
PG threshold 92 %VEg
PG PG output voltage low Isink=6 mA open drain 400 mV
Soft start
Tss Soft start duration ‘ 1 ‘ | ms
Protection
Thermal shutdown 150 s
TsHON Hysteresis 15 ¢
1.

assured by design, characterization and statistical correlation.

2. Guaranteed by design.
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Functional description

5 Functional description

The ST1S40 is based on a “peak current mode”, constant frequency control. The output
voltage Vg is sensed by the feedback pin (FB) compared to an internal reference (0.8V)
providing an error signal that, compared to the output of the current sense amplifier, controls
the ON and OFF time of the power switch.

The main internal blocks are shown in the block diagram in Figure 3. They are:

A fully integrated oscillator that provides the internal clock and the ramp for the slope
compensation avoiding sub harmonic instability

The soft start circuitry to limit inrush current during the start up phase.
The Transconductance Error Amplifier with integrated compensation network

The pulse width modulator and the relative logic circuitry necessary to drive the internal
power switches.

The drivers for embedded p-channel and n-channel power MOSFET switches.
The high side current sensing block.

The low side current sense to implement diode emulation.

A voltage monitor circuitry (UVLO) that checks the input and internal voltages.
A thermal shutdown block, to prevent thermal run away.

Figure 3. Block diagram
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Package mechanical data ST1S40

6 Package mechanical data

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.
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ST1S40 Package mechanical data

Table 5. VFQFPNS8 (4x4x1.08mm) mechanical data

mm inch
Dim.
Min Typ Max Min Typ Max
A 0.80 0.90 1.00 0.0315 0.0354 0.0394
A1l 0.02 0.05 0.0008 0.0020
A3 0.20 0.0079
0.23 0.30 0.38 0.009 0.0117 0.0149
D 3.90 4.00 410 0.153 0.157 0.161
D2 2.82 3.00 3.23 0.111 0.118 0.127
E 3.90 4.00 410 0.153 0.157 0.161
E2 2.05 2.20 2.30 0.081 0.087 0.091
e 0.80 0.031
L 0.40 0.50 0.60 0.016 0.020 0.024

Figure 4. Package dimensions
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Package mechanical data ST1S40
Table 6. S08-BW Mechanical data
mm inch
Dim
Min Typ Max Min Typ Max
A 135 1.75 0.053 0.069
Al 0.10 0.25 0.004 0.001
A2 1.10 1.65 0.043 0.065
B 0.33 0.51 0.013 0.020
C 0.19 0.25 0.007 0.01
pM 4.80 5.00 0.1890 0.1929 0.1969
E 3.80 4.00 0.15 0.157
e 1.27 0.050
H 5.80 6.20 0.228 0.244
h 0.25 0.50 0.0098 0.0197
L 0.40 1.27 0.0157 0.0500
k 0°(min.), 8° (max.)
dadd 0.10 0.0039

10/14

1. Dimensions D does not include mold flash, protrusions or gate burrs. Mold flash, protrusions or gate burrs
shall not exceed 0.15mm (.006inch) in total (both side).

Figure 5. Package dimensions
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Package mechanical data

Table 7. HSOP8 Mechanical data
mm inch
Dim
Min Typ Max Min Typ Max
A 1.70 0.0669
A1 0.00 0.15 0.00 0.0059
A2 1.25 0.0492
b 0.31 0.51 0.0122 0.0201
0.17 0.25 0.0067 0.0098
4.80 4.90 5.00 0.1890 0.1929 0.1969
E 5.80 6.00 6.20 0.2283 0.2441
E1 3.80 3.90 4.00 0.1496 0.1575
e 1.27
h 0.25 0.50 0.0098 0.0197
L 0.40 1.27 0.0157 0.0500
k 0 8 0.3150
cce 0.10 0.0039
Figure 6. Package dimensions
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Order codes
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Order codes

Table 8. Ordering information

Order codes Package Function

ST1S40IPUR VFQFPN 4x4 8L

ST1S40IPHR HSOPS8 Enable
ST1S40IDR SO8-BW

ST1S40PUR VFQFPN 4x4 8L

ST1S40PHR HSOP8 Power Good
ST1S40DR SO8-BW
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Revision history
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Revision history

Table 9. Document revision history
Date Revision Changes
15-Dec-2010 1 First release

04-Mar-2011

2

Updated Table 1, Table 2, Table 3 and Table 8.
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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.
© 2011 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

www.st.com
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