Distributor of STMicroelectronics: Excellent Integrated System Limited
Datasheet of STSR25MTR - IC REG BOOST 2.5V 0.1A SOT23
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

"
punnam|
L

-

ectronic components

Excellent Integrated System Limited
Stocking Distributor
Click to view price, real time Inventory, Delivery & Lifecycle Information:

STMicroelectronics
ST5R25MTR

For any questions, you can email us directly:

sales@integrated-circuit.com


http://www.integrated-circuit.com/manufacturers/Stmicroelectronics.html
http://www.integrated-circuit.com/manufacturers/Stmicroelectronics.html
http://www.integrated-circuit.com/tag/ST5R25MTR.html
http://www.integrated-circuit.com/tag/ST5R25MTR.html
mailto:sales@integrated-circuit.com
mailto:sales@integrated-circuit.com

{pd
[punnam

A

Distributor of STMicroelectronics: Excellent Integrated System Limited
Datasheet of STSR25MTR - IC REG BOOST 2.5V 0.1A SOT23
=" Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

ST5R00
SERIES

MICROPOWER VFM STEP-UP DC/DC CONVERTER

VERY LOW SUPPLY CURRENT
REGULATED OUTPUT VOLTAGE

WIDE RANGE OF OUTPUT VOLTAGE
AVAILABLE (2.5V, 2.8V, 3.0V, 3.3V, 5.0V)

OUTPUT VOLTAGE ACCURACY 5%
OUTPUT CURRENT UP TO 100mA

LOW RIPPLE AND LOW NOISE

VERY LOW START-UP VOLTAGE

HIGH EFFICIENCY (Voyut =5V TYP. 87%)
FEW EXTERNAL COMPONENTS

VERY SMALL PACKAGE: SOT23-5L

DESCRIPTION

The ST5R00 is an high efficiency VFM Step-up
DC/DC converter for small, low input voltage or
battery powered systems with ultra low quiescent
supply current. The ST5Rxx accept a positive
input voltage from start-up voltage to Voyt and
convert it to a higher output voltage in the 2.5 o
5V range.

The ST5R00 combine ultra low quiescent sunp'y
current and high efficiency to gie rheamurr
battery life. The high switching freq ie ey and the
internally limited peak inductcr current, p2rmits

Figure 1: Schematic Lizgrem

&£

SOT23-5L

the use of small, !avw cost inductuis. Only three
external compoaents are reeded: an inductor a
diode and zn oL tput capaci or.

The ST3RXUC is suitepole to be used in a battery
powerad equipment where low noise, low ripple
anu uitra lcw sipply current are required. The
ST5ROL ‘5 available in very small packages:
SOTZ3-5L.

Tveican applications are pagers, cameras & video
~amera, cellular telephones, wireless telephones,
palmtop computer, battery backup supplies,
battery powered equipment.
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ST5R00 SERIES

Table 1: Absolute Maximum Ratings

Symbol Parameter Value Unit
Vout | Output Voltage 5.5 \%
VN Input Voltage 5.5 \
V| x LX Pin Voltage 5.5 \
ILx LX Pin Output Current Internally limited
ProT Power Dissipation at 25°C 170 (*) mw
Tste Storage Temperature Range -551t0 125 °C
Top Operating Junction Temperature Range -251t0 85 °C

(*) Reduced by 1.7 mW for increasing in T, of 1°C over 25°C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condit on ie
not implied.

Table 2: Thermal Data

Symbol Parameter SOT23-EL Unit

Rihj-case | Thermal Resistance Junction-case £3 °C/W

Figure 2: Connection Diagram (top view)

LX GND OUT
CS00300
Table 3: Order Codes
SOT23-5L OUTPUT VOLTAGES
- \J ST5R25MTR 25V
|~ ST5R28MTR 2.8V
L ST5R30MTR 3.0V
ST5R33MTR 3.3V
ST5R50MTR 5.0V
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OPERATION

The ST5Rxx architecture is built around a VFM CONTROL logic core: switching frequency is set through
a built in oscillator: Toy time is fixed (Typ. 5ms) while Toe time is determined by the error amplifier
output, a logic signal coming from the comparison made by the Error Amplifier Stage between the signal
coming from the output voltage divider network and the internal Band-Gap voltage reference (V). Torr
reaches a minimum (Typ. 1.7ms) when heavy load conditions are met (Clock frequency 150KHz). An over
current conditions, through the internal power switch, causes a voltage drop V| x=RpsonXlsw and the V| x
limiter block forces the internal switch to be off, so narrowing Ty time and limiting internal power
dissipation. In this case the switching frequency may be higher than the 150KHz set by the internal clock
generator.

VFM control ensures very low quiescent current and high conversion efficiency even with very light loads.
Since the Output Voltage pin is also used as the device Supply Voltage, the versions with higher output
voltage present an higher internal supply voltage that results in lower power switch Rpgon. Slightly greater
output power and higher efficiency. Moreover, bootstrapping allows the input voltage to sag to 0.6\ (ai
louT=1mMA) once the system is started.

If the input voltage exceeds the output voltage, the output will follow the input, however, the input or cuiput
voltage must not be forced above 5.5V.

Figure 3: Typical Application Circuit

D1 =STPS1L30A

4
o
|
[ etepyy |
Ly=47uH ST5RXX
VN LX ouik Vourt
. GND .
C1(*) Co
100uF 47uF

C€S23000

(*) See application info.

Figure 4: Typical Applicatinr Eriiciency

CS00271

v(%) L 7
\
90 — -
‘-!Eia:jng"f:d T — I — \/ N ZS\/
LT— ~\\\\\\~‘-\\\\‘ ~—-___-~.‘>
80 Y ~ —
2.4V
2V
70
60
50
ST5R50
40
0 50 100 150 lout(mA)



1]
(LI

electronic comp

Or

ST5R00 SERIES

Distributor of STMicroelectronics: Excellent Integrated System Limited
Datasheet of STSR25MTR - IC REG BOOST 2.5V 0.1A SOT23
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

Figure 5: Typical Demoboard

)

Note: drawing not in scale.

Table 4: Electrical Characteristics For ST5R25
(Vin= 1.5V, Igyt = 10mA, T = 25°C, unless otherwise specified. For external comporents vadlue, unless
otherwise notes, refer to the typical operating circuit.)

Symbol Parameter Test Conditions ’ W, Typ. Max. Unit
Vour |Output Voltage 7375 | 25 | 2625 V
VstarT.up | Start-up Voltage (Vin-VE) (1) |lout = 1MA, V) = rising from 0«1 2V 0.8 1.2 v
VhoLp |Hold-on Voltage lout = 1MA, V|y = falinq to11 2to OV| 0.6 \Y
IsuppLy | Supply Current To be measured at \'\, "10 load 16 A
Rixoson | Internal Switch Rpson [Lx =150m" 850 mQ
lLx(eak) |Internal Leakage Current Vix =V, f5rced VouT =3V 0.5 MA
fosc Maximum oscillator Frequency 150 KHz
Dy Oscillator Duty Cycle tC be measure on LX pin 77 %
v Efficiency “ lout = 50mMA 82 %

(1): The minimum input voltage for e (C ctart-up is strictly a function of the Vg catch diode.

Table 5: Electrical <t zracteristics For ST5R28
(VIN=1.7V, lgT - :OmA, Tp = 25°C, unless otherwise specified. For external components value, unless
otherwise notes reier to the typical operating circuit.)

Svahol Parameter Test Conditions Min. Typ. Max. Unit
B oy r_ Output Voltage 2.66 2.8 2.94 Y
VstarT-Up | Start-up Voltage (V\-VE) (1) lout = 1MA, V,\ = rising from 0 to 2V 0.8 1.2 \Y
Vhowp |Hold-on Voltage lout = ImA, V|y = falling from 2to OV| 0.6 \Y
IsuppLy |Supply Current To be measured at Vy, no load 16 pA
Rixoson | Internal Switch Rpson [Lx = 150mA 850 mQ
lLx(eak) |Internal Leakage Current V| x = 4V, forced Voyt = 3.3V 0.5 MA
fosc Maximum oscillator Frequency 150 KHz
Dy Oscillator Duty Cycle to be measure on LX pin 77 %
% Efficiency louT = 50mMA 82 %

(1): The minimum input voltage for the IC start-up is strictly a function of the Vg catch diode.
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ST5R00 SERIES

Table 6: Electrical Characteristics For ST5R30
(Vin= 1.8V, Iyt = 10mA, T = 25°C, unless otherwise specified. For external components value, unless
otherwise notes, refer to the typical operating circuit.)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vout |Output Voltage 2.85 3 3.15 \Y
VstarT.UP | Start-up Voltage (Vn-VE) (1) lout = IMA, V|y = rising from 0 to 2V 0.8 1.2 \Y
VyoLp |Hold-on Voltage lout = 1mA, V| =falling from 2to OV| 0.6 \Y
IsuppLy | Supply Current To be measured at Vy, no load 17 pA
Rixoson | Internal Switch Rpson I x = 150mA 850 mQ
lLx(eak) |Internal Leakage Current V| x = 4V, forced Voyt = 3.5V 0.5 pA .
fosc Maximum oscillator Frequency 150 KHz |
Dy Oscillator Duty Cycle to be measure on LX pin 77 o .
% Efficiency loyt = 50mA 82 | %

(1): The minimum input voltage for the IC start-up is strictly a function of the Vg catch diode.

Table 7: Electrical Characteristics For ST5R33
(ViN =2V, loyT = 10mA, T = 25°C, unless otherwise specified. For external components value, unless
otherwise notes, refer to the typical operating circuit.)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vout |Output Voltage w] 3.135 33 3.465 \Y
VstarT-Up | Start-up Voltage (V\y-VE) (1) lout = 1MA, V| = rsing from 0 to 2V 0.8 1.2 \
VhoLp |Hold-on Voltage lout=1MA, V|y = fallﬁg from2toOV| 0.6 \%
IsuppLy |Supply Current To be mezsurad at Vy, no load 17 pA
Rixoson) |Internal Switch Rpson Ix= LEOmA 850 mQ
lix(eaky |INternal Leakage Current W= 4V, forced Vg1 = 3.8V 0.5 HA
fosc Maximum oscillator Frequer cy 150 KHz
Dy Oscillator Duty Cycle ~ |to be measure on LX pin 77 %
% Efficiency \’ lout = 50mA 83 %

(1): The minimum input voitxge for the IC start-up is strictly a function of the Vg catch diode.

Table 8: Electrival Characteristics For ST5R50
(Vin=3V, i~ = 10mA, Tp = 25°C, unless otherwise specified. For external components value, unless
othenw se niutes, refer to the typical operating circuit.)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vout | Output Voltage 4.75 5.0 5.25 \Y,
VstarT-Up | Start-up Voltage (Vn-VE) (1) lout = IMA, V|y = rising from 0 to 2V 0.8 1.2 \Y
VhoLp |Hold-on Voltage lout = IMA, V| = falling from 2to OV| 0.6 \
IsuppLy | Supply Current To be measured at Vy, no load 18 A
Rixosony | Internal Switch Rpson ILx = 150mA 700 mQ
I x(eak) |Internal Leakage Current V| x = 4V, forced Vot = 3.8V 0.5 MA
fosc Maximum oscillator Frequency 160 KHz
Dyy Oscillator Duty Cycle to be measure on LX pin 77 %
% Efficiency loyt = 50mA 87 %

(1): The minimum input voltage for the IC start-up is strictly a function of the Vg catch diode.
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TYPICAL PERFORMANCE CHARACTERISTICS (the following plots are referred to the typical
application circuit and, unless otherwise noted, at Ty = 25°C)

Figure 6: Output Voltage vs Output Current Figure 9: Output Voltage vs Temperature
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Figure 7: Output Voltage vs Output Current Figure 10: Efficien.y vs Temperature
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Ficure C: Output Voltage vs Temperature Figure 11: Efficiency vs Temperature
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Figure 12: Efficiency vs Output Current Figure 15: Maximum Oscillator Frequency vs
Temperature
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Figure 13: Efficiency vs Output Current Figure 16: Oscillator Duty Cvci? (@ MAX Freq.)
vs Temperature
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Figure 14: Mz inuin Oscillator Frequency vs Figure 17: Oscillator Duty Cycle (@ MAX Freq.)
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Figure 18: LX Switching Current Limit vs Figure 21: Start-up Voltage (V|N - VE) Vs
Temperature Temperature
CS00090
Ix(A) VsTarTUP £500120
V)
1300
ST5R50 0.90 ST5R30
N < _
1200 NG 0.85 ~I_| lour=1mA
™~
1100 \\ 0.80 \\\
N N
N N
1000 \\ 0.75
\\ N
N
900 0.70 AN
™N
800 0.85
-
700 - 0.60 Y A
-40 -20 0 20 40 60 B80OT,(°C) -40 -20 0 20 40 6C &3N(°C)
Figure 19: LX Switching Current Limit vs Figure 22: Start-up Voltace (V- Vg) vS
Temperature Output Current
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Figure 20: Start-up Voltage (V\ - Vg) vs Figure 23: Start-up Voltage (V|\ - Vg) VS
Temperature Output Current
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Figure 24: Minimum Input Voltage vs Output Figure 27: Internal Switch Rpgon VS
Current Temperature
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Figure 25: Minimum Input Voltage vs Output Figure 28: Hold-on Voltage \vs Temperature
Current
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Figure 26: Internei Switch Rpson Vs Figure 29: Hold-on Voltage vs Temperature
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Figure 30: No Load Input Current vs Figure 31: No Load Input Current vs
Temperature Temperature
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APPLICATION INFORMATION

PC LAYOUT AND GROUNDING HINTS

The ST5RO00 high frequency operation makes PC layout important ior riinumizing ground bounce and
noise. Place external components as close as possible to the device pins. Take care to the Supply
Voltage Source connections that have to be very close to the InnLt 2t iiie application. Set the Output Load
as close as possible to the output capacitor. If possible, use « Star ground connection with the centre point
on the Device Ground pin. To maximize output power an1 eficiency and minimize output ripple voltage,
use a ground plane and solder the ICs ground pin directly to the ground plane.

Remember that the LX Switching Current flows through the Ground pin, so, in order to minimize the series
resistance that may cause power dissipatior aic. (lecrease of the Efficiency conversion, the Ground
pattern has to be as large as possible.

INDUCTOR SELECTION

An inductor value of 47uH performs w=i in most ST5R00 applications. However, the inductance value is
not critical, and the ST5R00 wil. wark with inductors in the 33uH to 120puH. Smaller inductance values
typically offer a smaller pitys.ccl size for a given series resistance, allowing the smallest overall circuit
dimensions. However, due 11 higher peak inductor currents, the output voltage ripple (Ipeak x output filter
capacitors ESR) als) ‘er.ds to be higher. Circuits using larger inductance values exhibit higher output
current capabiliiv 2nid iarger physical dimensions for a given series resistance.

In order to oktan the best application performances the inductor must respect the following condition:

- The DC rzaiswance has to be as little as possible, a good value is <0.25Q. This choice will reduce the lost
povie/ &S neat in the windings.

- Tae inductor core must not saturate at the forecast maximum LX current. This is mainly a function of the
Input Voltage, Inductor value and Output Current. However, it is generally acceptable to bias the inductor
into saturation by as much as 20%, although this will slightly reduce efficiency. In order to calculate this
parameter we have to distinguish two cases:

1) When a light load is applied on the output (discontinuous mode operation) the inductor core must not
saturate at

||_X(max?]= (ViNX Ton)/L.. _ _

2) For heavy load (continuos mode operation) the inductor core must not saturate at

lLx(max)= (louT X T)Torrmin) + (Vin X Ton)/2L

Where: V) is the Input Voltage, Ton is the switch on period (typ. 5ms), L is the inductance value,

louT is the maximum forecast Output Current, T = Ton+Torr(min) @nd Topr(min) is the minimum switch off
period (typ. 1.7us),

- Choose an inductance value in the 47puH to 82uH range.

- For application sensitive to Electromagnetic Interference (EMI), a pot core inductor is recommended.

e 71
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DIODE SELECTION

A Schottky diode with an high switching speed and a very low Forward Voltage (V) is needed. Higher Vg
may cause lost power as heat in the diode, with a decrease of the Efficiency. Moreover, since the Output
Voltage pin is also used as the device Supply Voltage, the Start-up Voltage (see related plots) is strictly
due to the diode Forward Voltage at the rated Forward Current. A good diode choice is a STPS1L30A.
INPUT/OUTPUT CAPACITORS SELECTION

The Output Ripple Voltage, as well as the Efficiency, is strictly related to the behavior of these elements.
The output ripple voltage is the product of the peak inductor current and the output capacitor Equivalent
Series Resistance (ESR). Best performances are obtained with good high frequency characteristics
capacitors and low ESR. The best compromise for the value of the Output Capacitance is 47uF Tantalum
Capacitor, Lower values may cause higher Output Ripple Voltage and lower Efficiency without
compromising the functionality of the device.

An Input Capacitor is required to compensate, if present, the series impedance between the Supply
Voltage Source and the Input Voltage of the Application.

A value of 4.7uF is enough to guarantee stability for distances less than 2". It could be necescary

(depending on VN, VouT, loyT values) to proportionally increase the input capacitor value up to 190jL™ 161
major distances.

In any case we suggest to connect both capacitors, C,y and Cqoyr, as close as possible te the levice pins.
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ST5R00 SE
SOT23-5L MECHANICAL DATA
mm. mils
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 0.90 1.45 354 57.1
Al 0.00 0.10 0.0 3.9
A2 0.90 1.30 354 51.2
b 0.35 0.50 13.7 197
C 0.09 0.20 3.5 7.8
-
D 2.80 3.00 110.2 118.1
E 1.50 1.75 59.0 | 68.8
-~
e 0.95 37.4
H 2.60 3.00 102.3 118.1
L 0.10 2.60 3.9 23.6
| | |
| | | 1 L
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T |
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Tape & Reel SOT23-xL MECHANICAL DATA

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 180 7.086
C 12.8 13.0 13.2 0.504 0.512 0.519
D 20.2 0.795
N 60 2.362 |
—
T 14.4 0.567 '
Ao 3.13 3.23 3.33 0.123 0.127 Onlse
Bo 3.07 3.17 3.27 0.120 0.124 0.128
Ko 1.27 1.37 1.47 0.050 0.054 0.0.58
Po 3.9 4.0 4.1 0.153 ; 2.157 0.161
i
=) 3.9 4.0 41 0.153 0.157 0.161
1 -
N
1
A
k
| il
-—
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Bo
v O D D
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Y
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Note: Drawing not in scale
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Table 9: Revision History

Date Revision Description of Changes

The SOT-89 package has been removed, mistake on Fig. 3 IN ==> LX,

14-Jun-2005 6 on Tables 4, 5, 6, 7, 8 Output Noise Voltage ==> Efficiency.
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