src OMPONENT

ST6200

ULTRA FAST, HIGH PSRR,
LOW NOISE CMOS VOLTAGE REGULATOR

FEATURES
B Operating Voltage: 2.0V ~ 6.0V

B Output Voltage Range: 1.0V ~ 5.0V (Selectable

in 0.1V Steps)

B Low Output Noise: 40uVms (10 Hz ~ 100 kHz)
B Low Dropout Voltage: 150mV@150mA

B Low Quiescent Current: 50uA

B High Accuracy: £2% (Typ.)

B Excellent Line and Load Transient Response
B Built-in Current Limiter

B High Ripple Rejection: 75dB@1 kHz

B Built-in Short Circuit Protection

B TTL-Logic-Controlled Shutdown Input
DESCRIPTION
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The STComponet ST6200 series are a group of positive voltage regulators manufactured by CMOS
technologies with high ripple rejection, ultra low noise, low power consumption and low dropout voltage,
which can prolong battery life in portable electronics. The ST6200 series work with low-ESR ceramic
capacitors, reducing the amount of board space necessary for power applications. The ST6200 series
consume less than 0.1pA in shutdown mode and have fast turn-on time less than 50ps. The series are
very suitable for the battery-powered equipments, such as RF applications and other systems requiring a

quiet voltage source.

TYPICAL APPLICATION CIRCUIT

ST6200A

CIN =
1.0uF
Ceramic GND

—Cour
1.0pF
Ceramic

Figure 1: ST6200A S_eries Application Circuit

CIN -
1.0uF
Ceramic

1.0pF
Ceramic

Figure 2: ST6200B/C S_eries Application Circuit
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DEVICE SUMMARY
Pack Pin Configuration @
1 ackKage ..
Ordering Code o Matergl Package Type | Shipping
Vin |GND|Vour| CE | NC
ST6200DQQSM Lead Free 3 1 2 - - SOT-23-3L Taping reel
ST6200D2QMA 3 2 1 - - Taping reel
ST6200D@Q3MC 1 3 2 - - Taping reel
ST6200D@QJMY 2 3 1 - - Taping reel
ST6200DQQAMG Halogen Free 3 1 2 - - Taping reel
ST6200D2QMAG 3 2 1 - - Taping reel
ST6200D@QMCG 1 3 2 - - Taping reel
ST6200D@MYG 2 3 1 - - Taping reel
ST6200DQQSP Lead Free 2 1 3 - - SOT-89 Taping reel
ST6200D@QPT 3 2 1 - - Taping reel
ST6200DQ2QPG Halogen Free 2 1 3 - - Taping reel
ST6200D2 QPTG 3 2 1 - Taping reel
ST6200DQRQFG Halogen Free | 4 2 1 3 - |1 x1mm?DFN-4| Taping reel
ST6200D23U Lead Free 1 2 5 3 4 SOT-353 Taping reel
ST6200DQQAUG Halogen Free 1 2 5 3 4 Taping reel
ST6200D@3M5 Lead Free 1 2 5 3 4 SOT-23-5L Taping reel
ST6200D@MF 1 2 5 - 3,4 Taping reel
ST6200D@QML 5 2 4 1 3 Taping reel
ST6200D2AM5G Halogen Free 1 2 5 3 4 Taping reel
ST6200D2QMFG 1 2 5 - 3,4 Taping reel
ST6200D@QMLG 5 2 4 1 3 Taping reel
ST6200DRSP5 Lead Free 5 2 1 4 3 SOT-89-5 Taping reel
ST6200DQ2QAQP5G Halogen Free 5 2 1 4 3 Taping reel
Note 1:
@: A = Without CE function, standard voltage regulator, output fast discharge.
B = With CE function at high active and internal built-in pull-down resistor, output fast discharge.

C = With CE function at high active and no internal built-in resistor, output is normal discharge.

@ @: Output voltage (e.g. 3.0V = 2:3& 3:0)
The Output Voltage Range can support from 1.2V to 5.0V which selectable in 0.1V per steps.
Note 2: Vin: Power Input; GND: Ground; Vourt: Output Pin; CE: Chip Enable; NC: Not Connect.
http://www.stcomponent.com
V1.0 2 of 14



src OMPONENT

ST6200
INTERNAL SCHEMATIC DIAGRAM
. VIN
f\lrznr[). E:ﬂ?;rt 4' —
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CEL Coniro R2
INV
1 Each Circuit R
g ® GND
Figure 3: ST6200B Series Block Diagram
ABSOLUTE MAXIMUM RATINGS
Ta = 25°C, All voltage respect to GND unless otherwise specified.
PARAMETER SYMBOL RATINGS UNIT
Supply Input Voltage VN -0.3~+7 \%
Output Current lout 600 mA
Output Voltage Vour -0.3~(Vn+0.3) V
Operation Junction Temperature Range @ T, -40 ~ +125 °C
Power Dissipation SOT-23-3L Po 400 mwW
SOT-23-5L 400 mW
SOT-353 400 mW
1mm x 1Tmm DFN-4 400 mwW
SOT-89 600 mW
SOT-89-5 600 mW
Operating Free Air Temperature Range Ta -40 ~ +85 °C
Storage Temperature Teie -40 ~ +125 °C
Soldering Temperature & Time Teolder 260°C, 10 sec.
ESD Rating " Human Body Model | HBM 4 KV
Machine Model MM 200 V

Note 3: Absolute Maximum Ratings are those values beyond which the device could be permanently damaged.

absolute-maximum-rated conditions for extended periods may affect device reliability.

Exposure to
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Note 4: This IC includes over temperature protection that is intended to protect the device during momentary overload. Junction
temperature will exceed 125°C when over temperature protection is active. Continuous operation above the specified
maximum operating junction temperature may impair device reliability.

Note 5: ESD testing is performed according to the respective JESD22 JEDEC standard. The human body model is a 100 pF
capacitor discharged through a 1.5kQ resistor into each pin. The machine model is a 200pF capacitor discharged directly
into each pin.

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL | MIN TYP MAX | UNIT
Supply Input Voltage VN 2 6 \%
Operation Junction Temperature Range T, 0 125 °C
Operation Free Air Temperature Range Ta 0 85 °C

Note 6: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Recommended Operating

Conditions indicate conditions for which the device is intended to be functional, but specific performance is not ensured.

ELECTRICAL CHARACTERISTICS

Ta=25°C, Vin = Vour + 1V, Cin = Cout = 1uF, All voltage respect to GND unless otherwise noted.

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
®) V oV
Output Voltage Vourg  |lour=1mA c098 Vour w102 V
Supply Current Iss No loading. 50 100 MA
Standby Current IstBY Vce = GND 0.1 MA
Output Current lout 300 mA
Dropout Voltage © Vit lout = 150mA, Vour 2 2.8V 150 mV
. Vin = Vour + 1V,
Load Regulation AVour 1MA < loyr < 100mA 10 mV
. . AVour lout = 10mMA, o

Line Regulation AVoxVaor | (Vour + 1V) € Vi < 6V 0.01 0.2 %lV
Output Voltage Temperature AVour lour= 10mA, o
Characteristics ATixVour |-40°C < T < +85°C 100 ppm/°C
Output Short Current Ishort Vour= GND 100 mA
Input Voltage ViN 2.0 6.0 Vv
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ST6200
Ta=25°C, Vin = Vour + 1V, Cin = Cout = 1uF, All voltage respect to GND unless otherwise noted.
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT

Power Supply f=217 Hz PSRR  |Viy= (Vout + 1V) + 1Vpp, 80 dB
Rejection Rate f=1kHz lout = 50mMA 75 dB

f=10 kHz 70 dB
CE “High” Voltage Vcen 1.5 VN \/
CE “Low” Voltage Vee 0.3 \%
Cout Auto-Discharge Resistance Raischrg  [Vin =5V, Vour = 3V, Vee = GND 80 Q

Note 7: Vour: Specified output voltage.

Note 8: VourE): Effective output voltage. (The output voltage is Vin = (Vout + 1.0V) and maintain a certain lout values.)

Note 9: Vgis: The difference of output voltage and input voltage when input voltage is decreased gradually till output voltage
equals to 98% of Vourt). (refer to the "Table 1: Dropout Voltage Chart’ for fixed output voltage examples)

Table 1: Dropout Voltage Chart (Dropout Voltage @ lour = 150mA)

Setting Output Voltage (Vour) MIN TYP MAX UNIT
1.2V 380 600 mV
1.5V 270 600 mV
1.8V 230 600 mV
2.5V 180 400 mV
2.8V 160 220 mV
3.0v 155 220 mV
3.3v 150 220 mV

Cour AUTO-DISCHARGE FUNCTION

The STComponet ST6200B series can discharge the electric charge in the output capacitor (Cour),
when a low signal to the CE pin, which enables a whole IC circuit turn off, is inputted via the N-channel
transistor located between the Voyr pin and the GND pin (see the INTERNAL SCHEMATIC DIAGRAM).
The Cour auto-discharge resistance value is set at 80Q (Vour = 3.0V @ Vin = 5.0V at typical). The
discharge time of the output capacitor (Cour) is set by the Coyr auto-discharge resistance (R) and the
output capacitor (Cour). By setting the constant of a Coyr auto-discharge resistance value (Rgisohrg) @nd an
output capacitor value (Cour) as 7 (T = C % Rgischrg), the output voltage after discharge via the N-channel
transistor is calculated by the following formulas.

V = Vourg x €7, or t=1/n (VIVour)

(V: Output voltage after discharge; Voure): Output voltage; t: Discharge time; 1: Coyr auto-discharge
resistance (Ruischrg) X output capacitor (Coyr) value C)
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ELECTRICAL CHARACTERISTICS CURVES

(1) VOUT VS. TA

(2) Vdiff VS. IOUT
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(3) Line Transient Response

(4) Load Transient Response

v

lour = 150mA

Vin = Vour +1
loyr = 0mA ~ 50mA
Cin = Coyr = 11F

i lout
OmA
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3.0V l [ Vour 3.0V | , Vour
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(5) CE Pin Shutdown Response (6) Start Up
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(7) PSRR vs. Frequency

(8) Output Noise

PSRR (dB)

)
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PACKAGE DIMENSION
SOT-23-3L
D
1
.
T
Dimensions in Millimeters Dimensions in Inches
SYMBOL
MIN MAX MIN MAX
A 1.050 1.250 0.041 0.049
A1 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
0.300 0.500 0.012 0.020
c 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
E 1.500 1.700 0.059 0.067
E1 2.650 2.950 0.104 0.116
e 0.950 (BSC) 0.037 (BSC)
e 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024
0 0° 8° 0° 8°
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SOT-23-5L
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Dimensions in Millimeters Dimensions in Inches
SYMBOL
MIN MAX MIN MAX
A 1.050 1.250 0.041 0.049
A1 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
0.300 0.500 0.012 0.020
c 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
E 1.500 1.700 0.059 0.067
E1 2.650 2.950 0.104 0.116
e 0.950 (BSC) 0.037 (BSC)
el 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024
0 0° 8° 0° 8°
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SOT-353
H
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Dimensions in Millimeters Dimensions in Inches
SYMBOL
MIN MAX MIN MAX
A 0.800 1.100 0.031 0.044
A1 0.000 0.100 0.000 0.004
B 1.150 1.350 0.045 0.054
b 0.150 0.400 0.006 0.016
C 1.800 2.450 0.071 0.096
D 1.800 2.250 0.071 0.089
e 0.650 0.026
0.080 0.260 0.003 0.010
0.210 0.460 0.008 0.018
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Dimensions in Millimeters Dimensions in Inches
SYMBOL
MIN MAX MIN MAX
A 0.340 0.400 0.013 0.016
A1 0.000 0.050 0.000 0.002
A3 0.100 REF 0.004 REF
b 0.170 0.270 0.006 0.017
D 0.950 1.050 0.037 0.041
0.950 1.050 0.037 0.041
D2 0.430 0.530 0.017 0.021
E2 0.430 0.530 0.017 0.021
L 0.200 0.300 0.008 0.012
0.650 (TYP) 0.026 (TYP)
K 0.150 - 0.006 -
http://www.stcomponent.com
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SOT-89
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Dimensions in Millimeters Dimensions in Inches
SYMBOL

MIN MAX MIN MAX
A 1.400 1.600 0.055 0.063
b 0.320 0.520 0.013 0.197
b1 0.400 0.580 0.016 0.023
c 0.350 0.440 0.014 0.017
D 4.400 4.600 0.173 0.181
D1 1.550 (REF) 0.061 (REF)
E 2.300 2.600 0.091 0.102
E1 3.940 4.250 0.155 0.167
e 1.500 (TYP) 0.060 (TYP)
el 3.000 (TYP) 0.118 (TYP)
L 0.900 ‘ 1.200 0.035 ‘ 0.047
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Dimensions in Millimeters Dimensions in Inches
SYMBOL

MIN MAX MIN MAX
A 1.400 1.600 0.055 0.063
b 0.320 0.520 0.013 0.020
b1 0.360 0.560 0.014 0.022
c 0.350 0.440 0.014 0.017
D 4.400 4.600 0.173 0.181
D1 1.400 1.800 0.055 0.071
E 2.300 2.600 0.091 0.102
E1 3.940 4.250 0.155 0.167
e 1.500 (TYP) 0.060 (TYP)
e 2.900 3.100 0.114 0.122
L 0.900 1.100 0.035 0.043
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NOTICE

Information furnished by STComponet is believed to be accurate and reliable. However, no responsibility is
assumed for its use. Customers are responsible for their products and applications using STComponet
components. To minimize the risks associated with customer products and applications, customers should
provide adequate design and operating safeguards. STComponet reserves the right to make changes to
their products or specification without notice. Customers are advised to obtain the latest version of relevant
information to verify, before placing orders, that information being relied on is current and complete.
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