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SGMICRO

SGM2037

500mA, Low Noise, Very Low Dropout
Bias Rail CMOS Voltage Regulator

GENERAL DESCRIPTION

The SGM2037 is a low noise, 500mA LDO equipped
with NMOS pass transistor and a separate bias supply
voltage (Vgas). The device provides very stable,
accurate output voltage with low noise suitable for
space constrained and noise sensitive applications. In
order to optimize performance for battery operated
portable applications, the SGM2037 features low Iq
consumption.

The SGM2037 is available in Green SOT-23-5, SOT-23-6
and UTDFN-1.2x1.2-6L packages. It operates over an
ambient temperature range of -40°C to +125°C.

APPLICATIONS

Battery-Powered Equipment
Smartphones and Tablets
Cameras, DVRs, STB and Camcorders

FEATURES

Input Voltage Range: 0.8V to 5.5V

Bias Voltage Range: 2.5V to 5.5V

Fixed Output Voltages:

0.8V to 3.6V with 0.05V per Step

Adjustable Output Voltage Range: 0.8V to 3.6V
Output Voltage Accuracy: #0.8%

500mA Nominal Output Current

Low Dropout: 120mV (TYP) at 500mA

Very Low Bias Input Current: 37pA (TYP)

Very Low Bias Input Current in Shutdown:
0.01pA (TYP)

Low Noise: 25uVgys (TYP)

Over-Current and Over-Temperature Protections
Fast Load Transient Response

Logic Level Enable Input for ON/OFF Control
-40°C to +125°C Operating Temperature Range
Available in Green SOT-23-5, SOT-23-6 and
UTDFN-1.2x1.2-6L Packages

TYPICAL APPLICATION
IN ouT ’o) VOUT
EN SGM2037
R COUT
BIAS GND T 2.2pF
Figure 1. Fixed Voltage Typical Application Circuit
IN ouT o Vour
EN SGM2037-ADJ Ri
L Cour
BIAS GND FB T 2.2uF

R>

Figure 2. Adjustable Voltage Typical Application Circuit
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500mA, Low Noise, Very Low Dropout

SGM2037 Bias Rail CMOS Voltage Regulator

PACKAGE/ORDERING INFORMATION

sGmicRO WWW.sg-micro.com

MODEL PACKAGE TE?I:’EECI:'\!};ITF[IJ)RE ORDERING PACKAGE PACKING
DESCRIPTION RANGE NUMBER MARKING OPTION
SGM2037-0.8 SOT-23-5 -40°C to +125°C SGM2037-0.8XN5G/TR GP6XX |Tape and Reel, 3000
SGM2037-0.9 SOT-23-5 -40°C to +125°C SGM2037-0.9XN5G/TR GV1XX |Tape and Reel, 3000
SGM2037-1.0 SOT-23-5 -40°C to +125°C SGM2037-1.0XN5G/TR GV2XX |Tape and Reel, 3000
SGM2037-1.05 SOT-23-5 -40°C to +125°C SGM2037-1.05XN5G/TR GV3XX |Tape and Reel, 3000
SGM2037-1.1 SOT-23-5 -40°C to +125°C SGM2037-1.1XN5G/TR GV4XX |Tape and Reel, 3000
SGM2037-1.15 SOT-23-5 -40°C to +125°C SGM2037-1.16XN5G/TR GV5XX |Tape and Reel, 3000
SGM2037-1.2 SOT-23-5 -40°C to +125°C SGM2037-1.2XN5G/TR GV6XX |Tape and Reel, 3000
SGM2037-1.25 SOT-23-5 -40°C to +125°C SGM2037-1.25XN5G/TR GV7XX |Tape and Reel, 3000
SGM2037-1.3 SOT-23-5 -40°C to +125°C SGM2037-1.3XN5G/TR GV8XX |Tape and Reel, 3000
SGM2037-1.5 SOT-23-5 -40°C to +125°C SGM2037-1.5XN5G/TR GVIXX |Tape and Reel, 3000
SGM2037-1.8 SOT-23-5 -40°C to +125°C SGM2037-1.8XN5G/TR GVAXX |Tape and Reel, 3000
SGM2037-2.5 SOT-23-5 -40°C to +125°C SGM2037-2.5XN5G/TR GVBXX |Tape and Reel, 3000
SGM2037-2.8 SOT-23-5 -40°C to +125°C SGM2037-2.8XN5G/TR GVCXX |Tape and Reel, 3000
SGM2037-3.0 SOT-23-5 -40°C to +125°C SGM2037-3.0XN5G/TR GVDXX |Tape and Reel, 3000
SGM2037-3.3 SOT-23-5 -40°C to +125°C SGM2037-3.3XN5G/TR GVEXX |Tape and Reel, 3000
SGM2037-3.6 SOT-23-5 -40°C to +125°C SGM2037-3.6XN5G/TR M35XX | Tape and Reel, 3000
SGM2037-ADJ SOT-23-6 -40°C to +125°C SGM2037-ADJXN6G/TR GVFXX | Tape and Reel, 3000
SGM2037-0.8 UTDFN-1.2x1.2-6L | -40°C to +125°C | SGM2037-0.8XUDX6G/TR )3()6( Tape and Reel, 5000
SGM2037-0.9 UTDFN-1.2x1.2-6L | -40°C to +125°C | SGMZ2037-0.9XUDX6G/TR )Z(?( Tape and Reel, 5000
SGM2037-1.0 UTDFN-1.2x1.2-6L | -40°C to +125°C | SGM2037-1.0XUDX6G/TR )Z(Q Tape and Reel, 5000
SGM2037-1.05 | UTDFN-1.2x1.2-6L | -40°C to +125°C | SGM2037-1.056XUDX6G/TR )ZOB( Tape and Reel, 5000
SGM2037-1.1 UTDFN-1.2x1.2-6L | -40°C to +125°C | SGM2037-1.1XUDX6G/TR )Zg( Tape and Reel, 5000
SGM2037-1.15 | UTDFN-1.2x1.2-6L | -40°C to +125°C | SGM2037-1.15XUDX6G/TR )ZOD( Tape and Reel, 5000
SGM2037-1.2 UTDFN-1.2x1.2-6L | -40°C to +125°C | SGM2037-1.2XUDX6G/TR )ZOE( Tape and Reel, 5000
SGM2037-1.25 | UTDFN-1.2x1.2-6L | -40°C to +125°C | SGM2037-1.25XUDX6G/TR )ZOF( Tape and Reel, 5000
SGM2037-1.3 UTDFN-1.2x1.2-6L | -40°C to +125°C | SGM2037-1.3XUDX6G/TR 2?( Tape and Reel, 5000
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500mA, Low Noise, Very Low Dropout

SGM2037 Bias Rail CMOS Voltage Regulator
MODEL PACKAGE TE?II??E(I:RTTI'EERE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
RANGE
SGM2037-1.5 UTDFN-1.2x1.2-6L | -40°C to +125°C SGM2037-1.5XUDX6G/TR )(2)1( Tape and Reel, 5000
SGM2037-1.8 UTDFN-1.2x1.2-6L | -40°C to +125°C SGM2037-1.8XUDX6G/TR >%2( Tape and Reel, 5000
SGM2037-2.5 UTDFN-1.2x1.2-6L | -40°C to +125°C SGM2037-2.5XUDX6G/TR )%3( Tape and Reel, 5000
SGM2037-2.8 UTDFN-1.2x1.2-6L | -40°C to +125°C SGM2037-2.8XUDX6G/TR Q;'( Tape and Reel, 5000
SGM2037-3.0 UTDFN-1.2x1.2-6L | -40°C to +125°C SGM2037-3.0XUDX6G/TR %3( Tape and Reel, 5000
SGM2037-3.3 UTDFN-1.2x1.2-6L | -40°C to +125°C SGM2037-3.3XUDX6G/TR )%6( Tape and Reel, 5000
SGM2037-3.6 UTDFN-1.2x1.2-6L | -40°C to +125°C SGM2037-3.6XUDX6G/TR )3;)7( Tape and Reel, 5000
SGM2037-ADJ UTDFN-1.2x1.2-6L | -40°C to +125°C | SGM2037-ADJXUDX6G/TR %7( Tape and Reel, 5000

MARKING INFORMATION
NOTE: XX = Date Code.
SOT-23-6/SOT-23-5

YYY X X
Date Code - Month

Date Code - Year
Serial Number

UTDFN-1.2x1.2-6L

YY — Serial Number
XX

L Date Code - Month
Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS

IN, BIAS, EN t0 GND .....cccoiiiiiiiiiiiieeiee e -0.3V to 6V
OUT, FBto GND .....ccceiiieiiiiiiicceeee -0.3Vto (Vin + 0.3V)
Power Dissipation, Po @ Ta = +25°C

SOT-23-5 ..o 584mwW
SOT-23-6 ..ottt 641mW
UTDFN-1.2%1.2-BL ...oooiiiiiiiiie e 612mwW
Package Thermal Resistance

SOT-23-5, BUA cvvrerereeeieriieeiie et 214°C/W
SOT-23-6, BUA -vvrervreerrieririeiie e 195°C/W
UTDFN-1.2%1.2-6L, BUA «.eocveerrieiieniceee e 204°C/W
Junction Temperature ...........cccccooiiiiiiiiiie e +150°C
Storage Temperature Range...........ccccc........ -65°C to +150°C
Lead Temperature (Soldering, 10S) ........ccccvveeeeeennnnes +260°C
ESD Susceptibility

HBM ..t 8000V
MM e 400V
CDM s 1000V

RECOMMENDED OPERATING CONDITIONS

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions section is not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged by ESD if you don’t
pay attention to ESD protection. SGMICRO recommends that
all integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because very small parametric changes could cause the
device not to meet its published specifications.

DISCLAIMER

Operating Input Voltage Range ..............ccuue... 0.8V to 5.5V SG Micro Corp reserves the right to make any change in
Operating Bias Voltage Range ...............cccuu.... 2.5V to 5.5V circuit design, or specifications without prior notice.

Operating Temperature Range ..................... -40°C to +125°C
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SGM2037

500mA, Low Noise, Very Low Dropout
Bias Rail CMOS Voltage Regulator

PIN CONFIGURATIONS

SGM2037-Fixed Output

SGM2037-ADJ

[
IN| 1 5 |OUT IN| 1 6 [OUT
GND | 2 GND | 2 5 |FB
BIAS | 3 4 |EN BIAS | 3 4 |EN
SOT-23-5 SOT-23-6
SGM2037-Fixed Output SGM2037-ADJ
ouTt 1 ® T 6 IN ouT 1 ® P ' 6 IN
EN[3 | | | [4|BIAS EN[ 3 | | [4|BiAas
UTDFN-1.2x1.2-6L UTDFN-1.2x1.2-6L
PIN
NAME FUNCTION
UTDFN-
SOT-23-5 | SOT-23-6 1.2x1.2-6L

1 1 6 IN Input Voltage Supply Pin.

2 2 5 GND Ground.
Bias Voltage Supply for Internal Control Circuits. This pin is

3 3 4 BIAS . . o
monitored by internal under-voltage lockout circuit.
Enable Pin. Driving this pin high enables the regulator. Driving this

4 4 3 EN . .
pin low puts the regulator into shutdown mode.

5 6 1 ouT Regulated Output Voltage Pin. It is recommended to use output
capacitor with effective capacitance in the range of 1uF to 10pF.
Feedback Pin (adjustable voltage version only). Connect to output

5 FB . L
2 voltage resistor divider central node.
- NC Not Connected (fixed voltage version).
_ _ Exposed _ Exposed Pad. The exposed pad should be connected to a large
Pad ground plane to maximize thermal performance.
€ PP G Nicro Corp SEPTEMBER 2018
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500mA, Low Noise, Very Low Dropout
SGM2037 Bias Rail CMOS Voltage Regulator

ELECTRICAL CHARACTERISTICS

(Veias = 2.7V or (Vournom) + 1.6V), whichever is greater, Ven = Vaias, ViNn = Voutvom) + 0.3V, lout = 1mA, Cin = 1uF, Cgias = 0.1pF,
Cout = 2.2yuF, Full =-40°C to +125°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS TEMP MIN TYP | MAX [UNITS
Operating Input Voltage Range Vin +25°C VS/UT(NOM’ * 5.5 Y
DROP_IN
Operating Bias Voltage Range Vaias +25°C (\1/0:; ‘202“’”; 5.5 v
VB|A3 rising +25°C 1.6
Under-Voltage Lockout Thresholds Vuvio \%
Hysteresis +25°C 0.2
SGM2037-ADJ, VOUT B VFB, o,
Feedback Voltage Ves lour = TmA to 500mA +25°C 0.7936 0.8 |0.8064| V
Vin = (Vourom) *+ 0.3V) to (Vournom) + 1.0V), | +25°C -0.8 0.8
Output Voltage Accuracy Vour Veias = 2.7V or (Vournowm + 1.6V) to 5.5V, %
lour = 1MA to 500mA Full -1.5 1.5
AV,
V|N Line Regulation —or V|N = (VOUT(NOM) + 03V) to 5.5V +25°C 0.002 0.03 %IV
AViy x Vour
Veias = 2.7V or (Voutom + 1.6V) to 5.5V, +25°C 0.002 | 0.03
i H AVOUT 08V < VOUT(NOM) < 18V o
Vgias Line Regulation — %l
AVBIAS X VOUT VBias = (VOUT(NOM) + 16V) to 55V, +25°C 0.005 0.1
1.8V < Vourmom < 3.6V ) )
lour = 1mA to 500mA, 0.8V < Vournom < 1.8V| +25°C 0.5 2
Load Regulation AVour mV
lour = 1MA to 500mA, 1.8V < Vournom < 3.6V| +25°C 1 5
; lour = 150mA +25°C 35 50
V)n Dropout Voltage Vorop_IN mv
lour = 500mA +25°C 120 170
VB|A3 Dropout Voltage 2 VDROP_B|AS IOUT =500mA +25°C 1.2 15 \
Output Current Limit ILm +25°C 505 670 mA
Short Current Limit ISHORT VOUT =0V +25°C 340 mA
+25°C -20 20
FB Pin Input Current lrs nA
Full -30 30
+25°C 37 53
BIAS Pin Operating Current Igias Vgias = 5.5V MA
Full 55
+25°C 0.1 0.5
IN Pin Disable Current Ipis N Ven =0V uA
N Full 1.6
+25°C 0.01 0.5
BIAS Pin Disable Current IDIS BIAS VEN =0V HA
- Full 2.5
Vin EN input voltage high Full 1.2 \%
EN Pin Threshold Voltage
Vi EN input voltage low Full 0.25 \%
EN Pin Pull-Down Resistance Ren +25°C 580 kQ
) From assertion of o
Turn-On Time ton Ve 10 Vour = 90%Vourmom +25°C 100 us
Vin Power Supply Rejection Ratio IV'N tc=) Yggmf;\;kliﬂ \gc\’/“T‘NOM) =10V, +25°C 71
PSRR \?UT to V. ’f-IN1 EHZ V =1.0V dB
H H H BIAS ouT, I = s VOUT(NOM) — 1. ) 0o
Veias Power Supply Rejection Ratio lour = 150MA, Vi 2 1.5V +25°C 76
: Vin = Vournom) + 0.5V, o
Output Voltage Noise €en Vourmom = 1.0V, f = 10Hz to 100kHz +25°C 25 MVrus
Output Discharge Resistance Ropisch Ven = 0V, Vour = 0.5V +25°C 120 Q
Thermal Shutdown Temperature Tsron 160 °C
Thermal Shutdown Hysteresis ATshon 20 °C

NOTES:
1. Dropout voltage is characterized when Vour falls 5% below Voutnowm).
2. For output voltages below 1.5V, Vgias dropout voltage does not apply due to a minimum bias operating voltage of 2.5V.
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500mA, Low Noise, Very Low Dropout
SGM2037 Bias Rail CMOS Voltage Regulator

TYPICAL PERFORMANCE CHARACTERISTICS

TA = +25°C, V|N = 1.3V, VEN = VB|A3 = 2.7V, VOUT(NOM) = 1.0V, C|N = 1pF, CB|A3 = 0.1|JF, COUT = 2.2|JF, unless otherwise noted.

Turn-On Speed with EN Pin Turn-Off Speed with EN Pin
i < Ven
Y | =3
| <
i <
VEN @———-——-—H—J @ §
g <
g Vour
S g
< 5
Vour <
o)
<
lour = OMA lour = OMA
Time (50ps/div) Time (200ps/div)
V\n Line Transient Response Vgias Line Transient Response
}
3
o S T / \ <
< Vaias o
Pox <
g
gy S §
Vour 3 Vour# <
< S
% <
Vin = 1.3V 10 2.3V, loyr = 500mA Vais = 2.7V t0 3.7V, loyr = 500mA
Time (10ps/div) Time (20ps/div)
Load Transient Response Load Transient Response
N N
o o
o o
| 3 3
ouT > lout >
=3 =3
< <
=) 5]
Vour S Vour S
< <
a =3
lour = TMAto 500mA | < lour = 10mA to 500mA | <
Time (50ps/div) Time (50pus/div)
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500mA, Low Noise, Very Low Dropout
SGM2037 Bias Rail CMOS Voltage Regulator

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

TA = +25°C, V|N = 1.3V, VEN = VB|A3 = 2.7V, VOUT(NOM) = 1.0V, C|N = 1pF, CB|A3 = 0.1|JF, COUT = 2.2|JF, unless otherwise noted.

Vn Power-Up/Power-Down Output Waveform Vn Power Ramp-Up/Ramp-Down Output Waveform
(&)
1 T e
’ 5
¢ Vi <
o Q.
<) <
Vin G % B
g 2
v s
o ouT =z
] )
Vour 2 =
lour = 150mA g lour = 150mA
Time (200ps/div) Time (500ps/div)
Veias Power-Up/Power-Down Output Waveform Veias Power Ramp-Up/Ramp-Down Output Waveform
f Veias ) §
N <
<
Vaias 2 o) £y
<
% Vour (é
3 3
Vour < <
lour = 150mA | & lour = 150mA | =
Time (1ms/div) Time (500ps/div)
Output Noise Density vs. Frequency Output Noise Density vs. Frequency
2 T T T TTTTT T L 2 TTTTT T T T T L
18 Vin = 1.5V, | oap = TMA 18 Viy = 1.5V, | gap = 500mA
N ’ N ’
E-T o £ 46 N
32 14 \ 2 14
2 12 \ g 12 \
5 1 WA S 1 \-qu
=] Vi o N
8 o8 \\\ g o8 \.\\
o
Z o6 N Z o6 \
5 N 2 N
%— 0.4 5 0.4 |
o N o \
0.2 ~ 0.2
N N L
0 0
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency (kHz) Frequency (kHz)
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500mA, Low Noise, Very Low Dropout
SGM2037 Bias Rail CMOS Voltage Regulator

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

TA = +25°C, V|N = 1.3V, VEN = VB|A3 = 2.7V, VOUT(NOM) = 1.0V, C|N = 1pF, CB|A3 = 0.1|JF, Cou'r = 2.2|JF, unless otherwise noted.

Vn Power Supply Rejection Ratio vs. Frequency Vgias Power Supply Rejection Ratio vs. Frequency
_Eg 80 Viy = 1.5V, lgyr = 150mA @ Vin = 1.5V, lgyr = 150mA
_:é V\-—H U] :é_‘/ 100 m
© 70 S ©
[v4 \\ o %\‘
5 60 o 5 80 o
g \ g ‘\“'--./
> 50 N [Coyr = 10pF o) \ Ca =
4 N 4 60 oyt = 10uF
> 40 i > \
[} K S
S 3 s S 40
(2 1\ \./ N ? F m ‘
g 20 Cour = 2.2uF g 1
s oyt = 4k g 20 Coyr = 2.2uF
s : 1Al
0 > 0
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
Frequency (kHz) Frequency (kHz)
V\n Dropout Voltage vs. Output Current Vains Dropout Voltage vs. Output Current
180 1400
160 —
1200
— < L —
S 140 +125°C // £ ¢///(
E N od = 1000 )
o 120 / > +125°C
) +85°C / // 8
g 100 \ < g 800 +25°C
S +25°C AT = )
‘g’ 80 \ - ~ 3 600 -40°C
§ 60 | 0% b 9
o 7 o a
a 400
) 40 '// %
= = 200
20
0 0
0 100 200 300 400 500 0 100 200 300 400 500
Output Current (mA) Output Current (mA)
BIAS Pin Operating Current vs. Output Current BIAS Pin Operating Current vs. BIAS Voltage
40 40
2:; 39 g 38 )
= 38 = 36
c [
g a7 g 34
3 3
© 36 o 32
2 2
5 35 5 30
[0 o)
34 28
S S
£ 33 c 26
o o I
2 32 %) 24 —J
[a1] oM _
31 22 lour = 500mA
30 20 \ !
0 100 200 300 400 500 20 25 30 35 40 45 50 55
Output Current (mA) BIAS Voltage (V)
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500mA, Low Noise, Very Low Dropout
SGM2037 Bias Rail CMOS Voltage Regulator

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

TA = +25°C, V|N = 1.3V, VEN = VB|A3 = 2.7V, VOUT(NOM) = 1.0V, C|N = 1pF, CB|A3 = 0.1|JF, COUT = 2.2|JF, unless otherwise noted.

V|N Dropout Voltage VS. (VBIAS - VOUT) V|N Dropout Voltage VS. (VBIAS - VOUT)
400 ‘ ‘ ‘ 400 ‘ ‘ ‘
250 lout = 100mA 250 lout = 300mMA
Z 300 = '400‘C T 300
g +25°C g
E 250 ‘ g 250
E) o
> 200 i > 200
5 | 5
g 150 - +125°C g 150
a 100 a 100 \\ -40°C  +25°C +125°C
z z
3 \\L > \!K‘}L P
50 50
\\
0 0
05 1.0 15 20 25 3.0 35 40 45 50 05 10 15 20 25 3.0 35 40 45 50
VBIAS - VOUT (V) VBIAS - VOUT (V)
V\n Dropout Voltage vs. (Vgias - Vour) V\n Dropout Voltage vs. Temperature
400 ‘ ‘ ‘ 180
lout = 500mMA
350 i 160 _—
S S —
£ 300 € 140 lour = 500mA /,’
S 250 S 120 /\‘//
5 \ s //
> 200 > 100 |
3 3
5 150 -40°C - +25°C - -+125°CH 3 80
S 100 Q\J L | 9 60 loyr = 150mA
50 —— = 40 —
—’
0 20
05 10 15 20 25 3.0 35 40 45 50 -40 -25 -10 5 20 35 50 65 80 95 110125
Veias - Vour (V) Temperature (°C)
Output Voltage vs. Temperature Output Voltage vs. Temperature
1.0015 3.6060
1.0010 /" T 3.6040 /r
S 1.0005 / / S 36020 / \\
P / 2 / \
2 / 2 / \
& 1.0000 \ / & 3.6000
s / N\ / s / N\
= = N
5 0.9995 \ 5 3.5980 /
= =
O 0.9990 O 35960
Vourmom = 1.0V, Vi = 1.3V, / Voutmom = 3.6V, Viy = 3.9V,
0.9985 Ven = Vaias = 2.7V, lgyr = TMA, 3.5940 Ven = Vaias = 5.2V, loyr = TMA, 1
UTDFN-1.2x1.2-6L UTDFN-1.2x1.2-6L
0-9980 L L L L L L L 35920 L L L L L
-40 -25 -10 5 20 35 50 65 80 95 110 125 -40 -25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
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SGM2037

500mA, Low Noise, Very Low Dropout
Bias Rail CMOS Voltage Regulator

FUNCTIONAL BLOCK DIAGRAM

Current
INC] Limit 1¥7 +—{ Jout
Enable 120Q
ENL Block
Ren |
[y
= | U0 | SubRegulator — >—L—
BIAS [} . 1
Voltage
Reference
Thermal | |
Shutdown
% R2
GND [} . :
Figure 3. Fixed Version Block Diagram
Current
INL] Limit 17 { ] out
EN[ Enable 1200
Block
Ren | ll: [
= | UVLO |—| Sub-Regulator -
BIAS [ ] l /
0.8V
Voltage
Reference
Thermal [ |
Shutdown
1 []FB
GND [} .
Figure 4. Adjustable Version Block Diagram
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500mA, Low Noise, Very Low Dropout

SGM2037

Bias Rail CMOS Voltage Regulator

APPLICATION INFORMATION

The SGM2037 dual-rail very low dropout voltage
regulator is using NMOS pass transistor for output
voltage regulation from V|y voltage. All the low current
internal control circuitry is powered from the Vgas
voltage.

The use of an NMOS pass transistor offers several
advantages in applications. Unlike PMOS topology
devices, the output capacitor has reduced impact on
loop stability. V|y to Vour operating voltage difference
can be very low compared with standard PMOS
regulators in very low V| applications.

The SGM2037 offers smooth monotonic start-up. The
controlled voltage rising limits the inrush current.

The enable (EN) input is equipped with internal
hysteresis. The SGM2037 is available in fixed or
adjustable version.

Setting the Output Voltage

The required output voltage of adjustable devices can
be adjusted from 0.8V to 3.6V using two external
resistors. Typical application circuit is shown in Figure

ouT o Vour

SGM2037-
ADJ

GND

Ri
S COUT
FB — 2.2uF

R2

Figure 5. Typical Application Circuit

Choose R, = 40kQ to maintain a 20pA minimum load.
Calculate the value for R, using the following equation:

R, =R, x| Your _4
0.8V

Dropout Voltage

Because of two power supplies Viy and Vgjas and one
Vour regulator output, there are two dropout voltages
specified.

The first, the V|,y dropout voltage is the voltage
difference (V| - Vout) when Vgur starts to decrease by
the percentage specified in the Electrical Characteristics
table. Vgias is high enough; specific value is published
in the Electrical Characteristics table.

The second, Vgas dropout voltage is the voltage
difference (Vgias - Vout) when IN and BIAS pins are
joined together and Vo starts to decrease.

Input and Output Capacitors

The device is designed to be stable for ceramic output
capacitors with effective capacitance in the range from
14F to 10pF. The device is also stable with multiple
capacitors in parallel, having the total effective
capacitance in the specified range.

In applications where no low impedance input supplies
available (PCB inductance in V |y and/or Vs inputs for
example), the recommended Cy = 1uF and Cgjas =
0.1uF or greater. Ceramic capacitors are recommended.
For the best performance all the capacitors should be
connected to the SGM2037 respective pins directly in
the device PCB copper layer, not through vias which
have non-negligible impedance.

When using small ceramic capacitors, their capacitance
is not constant but varies with applied DC biasing
voltage, temperature and tolerance. The effective
capacitance can be much lower than their nominal
capacitance value and this is important in negative
temperatures and higher LDO output voltages. That is
the reason why the recommended output capacitor
capacitance value is specified as effective value in the
specific application conditions.

Enable Operation

The EN pin will turn the regulator ON or OFF. The
threshold limits are covered in the Electrical
Characteristics table in this datasheet.

Current Limit

The internal current limit circuitry allows the device to
supply the full nominal current and surges but protects
the device against current overload or short.

Thermal Protection

Internal thermal shutdown (TSD) circuitry is provided to
protect the integrated circuit in the event that the
maximum junction temperature is exceeded. When
TSD is activated, the regulator output turns off. When
cooling down below the low temperature threshold,
device output is activated again. This TSD feature is
provided to prevent failures from accidental overheating.
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500mA, Low Noise, Very Low Dropout
SGM2037 Bias Rail CMOS Voltage Regulator

TYPICAL APPLICATION CIRCUIT
-

VBAT

Switch-Mode DC/DC SGM2037
Vour = 1.5V L1 BIAS ouT 1V
1.5 1 '
L—n——o IN SW R - IN Load
L GND I oa
EN FB
Processor GND I l — J—_—
Vo 1 -
10 L————————> To Other Circuits
Figure 6. Used as DC/DC Post Regulator
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
Changes from Original (SEPTEMBER 2018) to REV.A
Changed from product preview t0 ProdUCTION Aata.............ooiii ittt e ettt e e e e e ettt et e e e e e s abe e e e e e e e e s nnbeeeeeeeaaannebeeeeaeeaannnnseaaaeas All
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

SOT-23-5
D i [1.90} i
. o [
E1 —————i———— L E ‘ ‘ ‘ 259
1 T 1
- =] % ‘ ‘ |
K | | 0.99 ——4———4———— !
I H | | | |
—=1—0.69 —f=— 0.95
RECOMMENDED LAND PATTERN (Unit: mm)
— r -
o o A
A1 0 j:: T
A2 - 0.2 ¢
Dimensions Dimensions
Symbol In Millimeters In Inches
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
b 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 1.900 BSC 0.075BSC
0.300 0.600 0.012 0.024
0° 8° 0° 8°
@ SG Micro Corp TX00033.000
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

SOT-23-6
D
et | | |
e
DT L
. —
I
E1 L | E 2.59
© S
THE AR
1 099 —F—— - -t+—f-+——F—-——
| 060 0.95
RECOMMENDED LAND PATTERN (Unit: mm)
L
- - - A
I IR J = %
A1— 0 c
A2 — 02—
Dimensions Dimensions
Symbol In Millimeters In Inches
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
b 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 1.900 BSC 0.075BSC
0.300 0.600 0.012 0.024
0° 8° 0° 8°
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

UTDFN-1.2x1.2-6L

T

TOP VIEW

i
L K

Al—
A2 —

SIDE VIEW

BOTTOM VIEW

1.80

it
=000

RECOMMENDED LAND PATTERN (Unit: mm)

0.40

Symbol Dimensions In Millimeters
MIN MOD MAX
A 0.500 0.550 0.600
Al 0.050
A2 0.152 REF
e 0.400 BSC
D 1.150 1.200 1.250
E 1.150 1.200 1.250
D1 0.840 0.890 0.940
El 0.250 0.300 0.350
0.130 0.180 0.230
0.200 0.250 0.300
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

TAPE DIMENSIONS

(P2~ PO —
O N = N N =
w ‘ —
Q}/ Q2 Q1-+.Q2 Q11+ Q2 L
N BO —t—
Q31T 4 Q31 4 Q31T Q4 [
—
Reel Diameter \ —1
L P1 ——A0— **KOL
Reel Width (W1) -
mmmmp DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
backage Tvoe Reel Reel a1 a0 | Bo | ko | PO | P | P2 | W Pinl
ge Iyp Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
SOT-23-5 7" 9.5 3.20 3.20 1.40 4.0 4.0 2.0 8.0 Q3
SOT-23-6 7" 9.5 3.17 3.23 1.37 4.0 4.0 2.0 8.0 Q3
UTDFN-1.2x1.2-6L 7" 9.0 1.35 1.35 0.73 4.0 4.0 2.0 8.0 Q1

T000ad
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(i:]r?]t)h \?rlrlﬁrt]r)] Fgﬁ:?nk;t Pizza/Carton
7" (Option) 368 227 224 8
7" 442 410 224 18 g
€ P sG Vicro Corp TX20000.000
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