FEATURES

‘- Qimav
ViMOA

m Ultra Low Dropout Voltage

High Output Voltage Accuracy, 2%
Guaranteed 200mA Output, SP6201
Ultra Low Shutdown (Off Mode) Current,
<1pA Max

Ultra Low GND Current
200pA@200mA Load
28uA@ No Load

Fast Transient Response
78dB PSRR @ 100Hz
Extremely Tight Load and Line Regulation
Very Low Temperature Coefficient
Current and Thermal Limiting
RESET Output (V,,, good)
Logic-Controlled Electronic Enable
Stable with no Load using 1uF Ceramic u
5 Pin SOT-23 Package
Fixed Outputs: 2.7V, 2.85V, 3.0V, 3.3V, 5V
m Adjustable Output Available

DESCRIPTION

SP6200/6201

Micropower, 100mA and 200mA CMOS LDO Regulators

APPLICATIONS

m Cellular Telephones

m Laptop, Notebook, and Palmtop Comput-

ers

m Battery-Powered Equipment

Consumer/ Personal Electronics
SMPS Post-Regulator/ DC-to-DC Mod-
ules

Medical Devices

The SP6200/6201 is an efficient linear voltage regulator with ultra-low dropout voltage, ground
current and quiescent current. Designed especially for hand-held, battery-powered devices,
the SP6200/6201 includes a CMOS or TTL compatible enable/shutdown control pin. When
shutdown, power consumption drops nearly to zero. Regulator ground currentincreases only
slightly in dropout, further prolonging battery life.

The SP6200/6201 is available in fixed and adjustable output voltage versions in a small SOT-
23-5 package.

PRELIMINARY INFORMATION

Fixed Output Voltage

N\
S sipex (2
1 a'-\"4

Cin = 1.0uF i Cour = 1.0uF

INCeramic:E|Z - N Cce)gmic "

Enable L SP6200 =
hutdown| O;E SP6201 2
Shutdown EN :|_ORSN (VouT good)

EN (pin 3) may be
connected directly
to IN (pin 1).
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ABSOLUTE MAXIMUM RATINGS

These are stress ratings only and functional operation of
the device at these ratings or any other above those
indicated in the operation sections of the specifications
below is not implied. Exposure to absolute maximum

OPERATING RATINGS

Junction Temperature....................... -40°C to +125°C
Operating Ratings (Note 2)
Input Voltage (V). ..cooeevereneieaiaiiiinnns +2.5V to +7V

0V to 10V

rating conditions for extended periods of time may affect

Enable Input Voltage (V,
Junction Temperature (T,)

EN)

-40°C to +125°C

reliability. Thermal Resistance, SOT-23-5 (6,,)................ Note 3
——
Supply InputVoltage (V, ). ....coeeeerinieinininiininn. -2Vto8V
Output Voltage (V). 06tV +1V
Enable Input Voltage (Vi) wwoerenneeininenn -2V to 11V
Power Dissipation (Pp)............ Internally Limited, Note 3
Lead Temperature (soldering 5S).........ccceeeereeneenne 260°C
Storage Temperature
2 SPECIFICATIONS
Vi = Vour +1V, 1, = 100pA, C = 1.0pF, C ;. = 1.0pF, T, =25'C, bold values indicate -40°C < T < 125°C unless otherwise noted.
(D\é PARAMETER CONDITIONS MIN TYP MAX UNITS
@ Output Voltage Accuracy, (V,) Variation from specified V. -g g %
Output Voltage Note 4 20 me C
ﬂ “ Temperature Coefficient, (AV /AT) pp
Line Regulation, (AV/ V,) Vi = Vour T V10 7V 0.07 0.2 %IV
Load Regulation, Note 5, (AV/V,) I.=0.1mA to 100mA, SP6200 0.1 0.25 %
I, = 0.1mA to 200mA, SP6201 0.2 0.5 ’
——— | Dropout Voltage, Note 6, (V,,— V,) I, = 100pA 0.2 471 mv
| =50mA 60 120
L
>‘ 160 mv
I =100mA 120 250
L
07 -
| =200mA, SP6201 Only 250 400
L mvV
< 500
Quiescent Current, (I,,,) Ve, £ 0.4V (Shutdown) 0.01 1 pA
z Ground Pin Current, Note 7, (I, Vg, 2 2.0V, I = 100pA 28 45 LA
50
— Vg, 2 2.0V, I, = 50mA 60 120 uA
150
Vg, 2 2.0V, |, = 100mA 100 200 UA
250
——
Vg 2 2.0V, |, =200mA, SP6201 200 400 WA
Only 500
Power Supply Ripple Rejection, Frequency = 100Hz, |, = 100pA 78 dB
(PSRR)
Current Limit, (I,,,,,), SP6200 Ve = OV 100 150 200 A
m SP6201 300 450 600
Thermal Limit Turns On 160 e
@I Turns Off 145
Thermal Regulation, (AV_ /AP ) Note 8 0.05 %/W
Output Noise, (e ) I =50mA, C = 1pF TBA NVAHzZ

470pF from out to Adj.
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SPECIFICATIONS

V)= Vo +1V, I, = 100mA

PRELIMINARY INFORMATIO

PARAMETER CONDITIONS | MIN | TYP | MAX | UNITS

ENABLE INPUT

Enable Input Logic-Low Voltage, (V,) Regulator Shutdown 0.9 0.4 \%

Enable Input Logic-High Voltage, (V,) | Regulator Enabled 2.0 0.9 \%

Enable Input Current, (1), (1)) V, <04V 0.01 1 HA
V,, > 2.0V 0.01 1 HA

Reset Not Output Threshold -4 %

Note 1. Exceeding the absolute maximum rating may damage the device.

Note 2. The device is not guaranteed to function outside its operating rating.

Note 3. The maximum allowable power dissipation at anydmbient temperature) ig R,..) = (T, () — Ta) 1 6,4

Exceeding the maximum allowable power dissipation will result in excessive die temperature, and the regulator will go into
thermal shutdown. Thé,, of the SP6200/6201(all versions) is 2@0N mounted on a PC board (see “Thermal
Considerations” section for further details)

Note 4. Output voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature
range.

Note 5. Regulation is measured at constant junction temperature using low duty cycle pulse testing. Parts are tested for load
regulation in the load range; from 0.1mA to 100mA, SP6200; from 0.1mA to 200mA, SP6201. Changes in output voltage
due to heating effects are covered by the thermal regulation specification.

Note 6. Dropout Voltage is defined as the input to output differential at which the output voltage drops 2% below its
nominal value measured at 1V differential.

Note 7.Ground pin current is the regulator quiescent current. The total current drawn from the supply is the sum of the
load current plus the ground pin current.

Note 8. Thermal regulation is defined as the change in output voltage at a time "t” after a change in power dissipation is
applied, excluding load or line regulation effects. Specifications are for a 100mA load pulse &Wfor t = 10ms.
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PINOUTS

EN GND EN GND

nlinin nlinin

Cirmav Cirma
i ‘"l""/‘

4] s 4] s

RSN ouT ADJ ouT

Fixed Voltages Adjustable Voltages

PIN ASSIGNMENTS

Pin 1 —IN — Supply Input

INFORMATION

Pin 2 —GND — Ground

Pin 3—EN— Enable/Shutdown (Input): CMOS
compatible input. Logic high = enable,
logic low = shutdown

Pin 4 —RSN (Reset Not) — Open drainindicat-
ing that \/ . is good

Pin 4 —ADJ — Adjustable (Input): Adjustable
regulator feedback input. Connect resistor
voltage divider.

NARY

Pin 5 —OUT — Regulator Output

PRELIMI

Rev. 12/1/00 SP6200/6201 100/ 200 CMOS LDO Regulator

4

© Copyright 2000 Sipex Corporation



PRELIMINARY INFORMATION

THEORY OF OPERATION

Enable/Shutdown

Forcing EN (enable/shutdown) high (>2V)
enables the regulator. EN is compatible with
CMOS logic gates. Ifthe enable/shutdown feature
is not required, connect EN (pin 3) to IN (supply
input, pin 1). See Figure 1.

Input Capacitor
A 1pF or greater capacitor should be placed from
IN to GND.

Output Capacitor

An output capacitor is required between OUT
and GND to prevent oscillation. The minimum
size of the output capacitor is U2 Larger

valuesimprove the regulator's transient response.

The output capacitor value maybe increased
without limit. The output capacitor should have
an ESR (effective series resistance) of about 5
or less and a resonant frequency above 1MHz.
At lower values of output current, less output
capacitance is required for output stability. The
capacitor can be reducedaa7uF for current
below 10mA or 0.3@F for currents below 1mA.

No-Load Stability

The SP6200/6201 will remain stable and in
regulation with no load (other than the internal
voltage divider) unlike many other voltage
regulators. Thisis especiallyimportantin CMOS
RAM keep-alive applications.

Thermal Considerations

The SP6200/6201 is designed to provide 100/
200mA of continuous current in a very small
package. Maximum power dissipation can be

TJ(maX)is the maximum junction temperature of
the die, 12%C, and T, is the ambient operating

temperaturef,, is layout dependent.

The actual power dissipation of the regulator
circuit can be determined using the equation:

PD = (Vin - Vout)lout

Substituting Bimao for P, and solving for
operating conditions that are critical to the
application will give the maximum operating
conditions for regulator circuit. For example,
when operating the SP6201 3.3 at room
temperature with a maximum footprint layout,
the maximum input voltage for a set output

current can be determined as follows:

The junction-to-ambient thermal resistance for
the maximum footprint is 22G/W. The
maximum power dissipation must not be
exceeded for proper operation. Using the output
voltage of 3.3V and an output current of 200maA,
the maximum input voltage can be determined.

Therefore, a 3.3V application at 200mA of
output current can accept a maximum input
voltage of 5.6V in a SOT-23-5 package.

Adjustable Regulator Applications

The SP6200/6201 can be adjusted to a specific
output voltage by using two external resistors

(Figure 2). The resistors set the output voltage
based on the following equation:

Vour =1.25 (R2/R1 + 1)

Resistor values are not critical because ADJ
(adjust) has a high inputimpedance, but for best
results use resistors of 4Mkr less. A capacitor

calculated based on the output current and thefrom ADJ to \,, provides improved noise

voltage drop across the part. To determine the
maximum power dissipation of the package, use
the junction-to-ambient thermal resistance ofthe
device and the following basic equation:

Po (e = L1210 - 1)

performance.

Dual-Supply Operation

When used in dual supply systems where the
regulator load is returned to a negative supply,
the output voltage must be diode clamped to
ground.
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THERMAL CHARACTERISTICS
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THERMAL CHARACTERISTICS (Continued)
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INARY INFORMATI

V ouT
IN -T_ Vour
c ouT
Current Limit S R2
Enable and Thermal 3
Shutdown
Bandgap s
REF J S Tpul
S R1
RSN e
iy RESET
GND
/77
Figure 1. Fixed Voltage Regulator
V IN ouTt
N l Vour
COUT
Current Limit S R2 p—
EN
Enable > and Thermal Cevp
-+ Shutdown (option)
ADJ
VREF
Bandgap 1.25V]
REF [ SR1
2 RSN
1.20V
b
1 Vo= Veer (B2
vy ouT REF (Rl +1>
GND
77

PRELI

Figure 2. Low Noise AdjustableRegulator
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PACKAGE: 5 Lead SOT23

@ T e
—/—
a 0.20
) 'f- DATUM ‘A" ¥
B T
c ~——El— L 5
SYMBOL MIN MAX
Z A 0.90 1.45
—/—
Al 0.00 0.15
> A2 0.90 1.30
m b 0.25 0.50
C 0.09 0.20
< D 2.80 3.10
Z E 2.60 3.00
— E1l 1.50 1.75
% L 0.35 0.55
— e 0.95ref
J el 1.90ref
a 0’ 10°
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ORDERING INFORMATION

Model

Temperature Range

Package Type

7l w,\
SIGNAL PROCESSING EXCELLENCE

Sipex Corporation

Headquarters and

Sales Office

22 Linnell Circle
Billerica, MA 01821
TEL: (978) 667-8700
FAX: (978) 670-9001
e-mail: sales@sipex.com

Sales Office

233 South Hillview Drive
Milpitas, CA 95035

TEL: (408) 934-7500
FAX: (408) 935-7600

PRELIMINARY INFORMATION

SPE200EMS-2.7 ovvoooeeeooeoeeeooeereoe, -40°C to +125°C SOT-23-5
SP6200EM5-2.85 ..-40°C to +125°C ... ...SOT-23-5
SP6200EM5-3.0................ ..-40°C to +125°C ... ...SOT-23-5
SP6200EM5-3.3 .............. ..-40°C to +125°C ... ..SOT-23-5
SPE200EMS5-5.0 .vvooooeoeooeoeeoooeeoo -40°C to +125°C SOT-23-5
SP6200EM5-ADJ -40°C to +125°C SOT-23-5
SP6201EM5-2.7 oo ..-40°C to +125°C ... ...SOT-23-5
SP6201EM5-2.85 ..-40°C to +125°C ... ...SOT-23-5
SP6201EM5-3.0................ ..-40°C to +125°C ... ..SOT-23-5
SPE201EMS5-3.3 oo, -40°C to +125°C SOT-23-5
SPE201EMS5-5.0 vveooeeeooeoeeooooeeoor -40°C to +125°C SOT-23-5
SPE201EMSAD oo -40°C to +125°C SOT-23-5
Cirmav

Sipex Corporation reserves the right to make changes to any products described herein. Sipex does not assume any liability arising out of the
application or use of any product or circuit described hereing; neither does it convey any license under its patent rights nor the rights of others.
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