Ultra-low Power Consumption LDO

MD51XXF Series

CMOS Voltage Regulator With ON/OFF Switch 300mA

B FEATURES:
« Ultra-low Quiescent Current: 500nA

« Highly Accurate: +2%

MD51XXF is a highly accurate low dropout voltage
regulator (LDO) manufactured in CMOS processes. It can
deliver up to 300mA of current while consuming only 0.5uA
of quiescent current. It consists of a reference voltage
generator, an error amplifier, a current foldback circuit, and
a phase compensation circuit plus a driver transistor.

« Dropout Voltage: 60mV@Iour=100mA
« Maximum Output Current: 300mA

« Input Voltage Range: 1.4V~7.0V

« Temperature Stability: +50ppm/C

« ON/OFF Logic = Enable High

« Standby Current: 10nA
« Court Discharge Circuit when EN Disable
is Active
« Protections Circuits: Current Limiter,
Short Circuit, Foldback
« Output Capacitor: Low ESR Ceramic
Capacitor Compatible

B Product Selections:

B APPLICATIONS:

Smart wearer

Long-life battery-powered devices
Portable mobile devices, such as mobile
phones, cameras, and so on

Wireless communication equipment

Type Output Voltage Cu.rre.nt Accuracy Package MARKING
(note 1*) Limit (note 2*) (note 3*)

MD5125F 2.5V 470mA +204 DFNWB-4L\SOT89-3L\SOT23-5L\SOT23-3L 125\@5125
MD5128F 2.8V 470mA +204 DFNWB-4L\SOT89-3L\SOT23-5L.\SOT23-3L 128\/@5128
MD5130F 3.0V A470mA +20p DFNWB-4L\SOT89-3L\SOT23-51\S0T23-3L | 130\/45130
MD5133F 3.3V 470mA +204 DFNWB-4L\SOT89-3L\SOT23-5L\SOT23-3L 133\@5133
MD5136F 3.6V 470mA +20% DFNWB-4L\SOT89-3L\SOT23-5L.\SOT23-3L 136\/@5136
MD5150F 5.0V A470mA +20p DFNWB-4L\SOT89-3L\SOT23-51\S0T23-3L | 150\ 5150

Notes:

1* Customer can request to customize the output voltage ranged from 1.2V to 5V if desired voltage is not found in the selections.

2* Customer can request customization of package choice.

3* Please pay attention to the MARKING of the product package type.
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B Absolute Maximum Ratings: (Unless otherwise indicated: Ta=257C)
PARAMETER SYMBOL RATINGS UNITS
Input Voltage Vin -0.3~8.0 Vv
Output Voltage Vour -0.3 ~ Vin+0.3V
DFNWB-4L 100
L SOT23-5L 250
Power Dissipation Po SOT23-3L 250 mw
SOT89-3L 250
Operating Ambient Topr -40 ~ +85
Temperature T
Storage Temperature Tstg -40 ~ +125
ESD Protection ESD HBM 4000 \Y

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.

B ELECTRICAL CHARACTERISTICS:

MD51XXF Series (Unless otherwise indicated: Ta=25C)
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Vin=V +2.0V
IoUT:llgmAO U\T/(cs))UT 5)<<2.0V Vout(s-0.03 Vour(s+0.03
Output Voltage™t Voutes) Vlsz()’UT(S)+(1 )ov : VouTs) v
lout=10MA, Vour(s22.0V Vour(s)x0.98 Vout(s)x1.02
Vce=Vin, Vour<3V 70
Dropout Voltage™2 Vbrop v |Sl<;':130mé3v mvV
CE— Iﬂ, ouT= 60
lout=100mA
. ; AVour VouTs)*0.5VSViN=VcesSTV
Line Regulation AVy * Vo IoLJT=1OmA 0.05 0.1 %IV
Load Regulation AVour2 V'ﬁ‘;\sz\ﬁ;‘gﬁfv 6 20 mv
Vin=Vce=Vouts)+1.0V
Temperature AVour IOUT=1m(Az 150 ppm/C
Stability AT, *Vourg 40°C<T.<85C
GND Current e no load 0.5 0.9 UA
(CE=Vn) lour=100mA 40 uA
ShUtd(%V\én:OC)urrem IsHuUT VIN=7.0V, Vce=0 0.01 0.1 uA
Input Voltage Vin 15 7 V
Maximum Output
Current loutmax 250 300 mA
- Vin=Vce=Vouts)+1.0V
2
Current Limit ILm Vour = 0.95 xVours) 300 470 mA
Short Circuit Vin=Vce=Vours)+1.0V
Current IstorT Vour=0V 65 mA
gi‘;fhgt‘gtz RocHo Vee=0, Vour=Vours) 280 450 640 Q
f=10Hz, Vouts)=2.5V 60
F':é’.‘é";iroiugggo PSRR f=100Hz, Vours=2.5V 45 dB
) f=1kHz, Vout(s)=2.5V 25
CE ‘H’ Level
Voltage Veen T 1.0 6.0 y
CE 'L’ Level
Voltage Vee 0 0.38
%2 0 k14 W



CEC:Irrér?tvel lcen ViN=6.0V, Vce=Vin -0.1 0.1 A
C'f/o"lt;‘gege' lcet ViN=6.0V, Vce=0 -0.1 0.1
Notes:

1. Voures): Output voltage when Vin=Vour+2V, lour=1 mA.

2. Vpror=Vin1 - (Vourg)x 0.98) where Viy; is the input voltage when Vour = Vourg)* 0.98.

3. Ium: Output current when Vin=Vours)+2V and Vour = 0.95*Vours).

B TYPICAL APPLICATIONS:

B Notes on Use:

Input Capacitor (Civ): 1.0uF above
Output Capacitor (Cour):0.1uF above

Vin Vout
+ +
ce| MD51XXF
bC GND VOUT
C.N:l.OuT Cour=0.1uF
o oo 5
300 4t 14 W




B TYPICAL PERFORMANCE CHARACTERISTICS:
Test Conditions: ViN=Vout+1.0V, Cn=1.0uF, Cout=0.1uF or 1.0uF, T,=25°C, unless otherwise

indicated.
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B TYPICAL PERFORMANCE CHARACTERISTICS(CONTINUTED):
Test Conditions: ViN=Vout+1.0V, Cn=1.0uF, Cout=0.1uF or 1.0uF, T,=25°C, unless otherwise

indicated.
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B TYPICAL PERFORMANCE CHARACTERISTICS(CONTINUTED):
Test Conditions: ViN=Vout+1.0V, Cn=1.0uF, Cout=0.1uF or 1.0uF, T,=25°C, unless otherwise

indicated.
Stop E i = 1
L] Cour=0.1uF
{L Ch1=Voyr
[ lff
Vin=4.5V
Vin=3.5V Ch2=Vy 4
24
500mV &% @B 2.00V A J[400us 2.50M5/s e 7
+v934.000us 10k points 4.44 Vv

Line Transient:
MD5125F (lout=10mA)

stop I —
[ Cin=0uF,Cour=0.1uF
Ch2=Voyr
[
Ch1=V\\=V¢
o
22
(@ 200v % @ 2.00v & J[400ps 2.50MS/s @ -
§+¥0.000005 10k points 1.68V
Power Up:
MD5125F (lour=1mA)
Stop E 1
1] Cin=0uF,Coyr=0.1uF
Ch2=Voyr
. [
Chl=Ve
4
2,
(@ 200V & @ 2.00V & J[4oous 2.50MS/s S 7
§+70.00000s 10k points 1.68 v
EN Enable:
MD5125F (lour=1mA)
# 6

P

stop I I = |
Cour=1.0uF |
N Ch1=Voyr
1 M V'
Viy=4.5V.
Vin=3.5V f Ch2=Vy 4
27
500mV_& @ 2.00V & J400us 2.50M5/s S 7
W»v934.000us 10k points 4.49V

Line Transient:
MD5125F (lout=10mA)

Stop ; | .
y Cin=0uF,Cour=0.1uF
Ch2=Voyr
Ch1=Vj\=V¢e
+
(@ 200v % @ 200V &% )[400us 2.50M5/s e s
©++0.00000s 10k points 1.68V

Power Up:

MD5125F (lour=100mA)

stop i |
(1] Cin=0uF,Coy1=0.1uF
: Ch2=Voyr
] Ig
Ch1=Ve
o
24
200V & .9 2.00V w. ]{amom - 2.50M5/5 S 7
§+¥0.00000s 10k points 1.68V

EN Enable:

MD5125F (lour=100mA)

=



Output Voltage Vgyr(mA)

B TYPICAL PERFORMANCE CHARACTERISTICS(CONTINUTED):
Test Conditions: ViN=Vout+1.0V, Cin=1.0uF, Cout=0.1uF or 1.0uF, T,=25°C, unless otherwise

indicated.
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B OPERATIONAL EXPLANATION:

1. Output voltage control

The voltage divided by resistors R1 and R2 is compared with the internal reference voltage by
the error amplifier. The amplifier output then drives the P-channel MOSFET connected to the Vour
pin. The output voltage at the Vour pin is regulated by this negative feedback system. The current
limit circuit and short protect circuit operate in relation to output current level. Further, the IC's
internal circuitry can be in operation or shutdown modes controlled by the CE pin's signal.

7] —
Current

Fold-back

GD Protection E

1 Vref

ON/OFF

AMPLIFIER Rl%

Vib

Reference
Voltage
RZ%

5::;:;: GND

2.Pass transistor

The pass transistor with low turn-on resistance used in MD51XXF is a P-channel MOSFET. If
the potential on Vour pin is higher than VIN, it is possible that IC will be destroyed due to reverse
current which is caused by parasitic diodes between Vv and Vour. Therefore, the Vour pin
potential exceeds V|n+0.3V is not allowed.

3. Current foldback and short circuit protection

The MD51XXF series includes a combination of a fixed current limiter circuit and a foldback
circuit, which aid the operations of the current limiter and circuit protection. When the load current
reaches the current limit level, the fixed current limiter circuit operates and output voltage drops.
As a result of this drop in output voltage, the foldback circuit operates, output voltage drops further
and output current decreases. The short circuit current is about 65mA (typical value). This design
can prevent the chip be damaged due to over temperature, moreover, the heat dissipation is
limited by the package type.

Special attention should be paid to that the product of the dropout voltage on the chip and the
output current must be smaller than the heat dissipation.

4. Cout Auto-Discharge Function
The MD51XXF series can quickly discharge the electric charge at the output capacitor (C ;).

when a low signal is set to the CE pin, which puts the whole IC into OFF state. The discharge
function is achieved by an internal switch located between the V. pin and the GND pin. In this

state, the application is protected from a glitch operation caused by the electric charge at the
output capacitor (C ;).
Moreover, discharge time of the output capacitor (C ;) is set by the C . auto-discharge

resistance (R,.,;) and the output capacitor (C, ;). By setting time constant of a C_;

auto-discharge resistance value (R ) and an output capacitor value (C ;) as t(t= C_; X

DCHG ouT uT

Rocne)r the output voltage after discharge via the internal switch is calculated by the following
formulas.

\VARY/ xe " or t=tIn(V /1V)

OUT(S) OUT(S)



V: Output voltage after discharge
VOUT(S): Output voltage

t: Discharge time

T CourX Rpcre

Please also note R
B Notes:
1. The input and output capacitors should be placed as close as possible to the IC.

2. If the impedance of the power supply is high, which is caused by forgetting installing input capacitor or

oche IS depended on V| .and When V  is high, R, .. is low.

installing too small value capacitor, the oscillation may occur.

3. Pay attention to the operation conditions of input and output voltage and load current, such that the power
consumption in the IC should not exceed the allowable power consumption of the package even though the
chip has short circuit protection.

4. IC has a built-in anti-static protection (ESD) circuit, but please do not add excessive stress to the IC.



B PACKAGING INFORMATION:

LASER MARK
PIN 1 1D,

(A3)

> A
|

Qq’/\ N
LY
NSNS
(C0.12) \ /
N i

N Al

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN NOM MAX
A 0.50 0.55 0.60
Al 0.00 0.02 0.05
Ad 0.100REF

b 0.17 0.22 0.27
D 0.95 1.00 1.05
E 0.95 1.00 1.05
D2 0.43 0.48 0.53
E2 0.43 0.48 0.53
L D.20 0.25 0.30
e 0.60 0.65 0.70
K 0.15 - -

%10 7 3t 14 W



B PACKAGING INFORMATION(Continued):

SOT-89-3L PACKAGE OUTLINE DIMENSIONS
[

..] 1 — ':l' -
| > 4
L _'_|_\_\_\_‘_‘—‘—~—.
] -
| "
Bl —— -u—h L H
A
[ \ / '1
Svmbol Dimensions In Millimeters Dimensions In Inches
y Min. Max. Min. Max.
A 1.400 1.600 0.055 0.063
b 0.320 0520 0.013 0.020
b 0.400 0.580 0.016 0.023
C 0.350 0.440 0.014 0.017
D 4 400 4 600 0173 0.181
D1 1.550 REF. 0.0617 REF.
D2 1.750 REF. 0.069 REF.
E 2.300 2.600 0.091 0.102
E1 2.940 4 250 0.155 0.167
EZ2 1.900 REF. 0.075 REF.
e 1.500 TYP. 0.060 TYP.
e 2.000 TYF. 0.118 TYP.
L 0.900 | 1.200 0.035 | 0.047
B 45 45"

11 U 3 14 W



PACKAGING INFORMATION(Continued):

SOT-23-5L PACKAGE OUTLINE DIMENSIONS

D

El

el

-1

Al
A2

Symbo| Dimensions In Millimeters Dimensions 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 0111 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)
et 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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B PACKAGING INFORMATION(Continued):

SOT-23-3L PACKAGE OUTLINE DIMENSIONS

D

Symbo! Dimensions In Millimeters Dimensions In |nches
Min Max Min Max
A 1.050 1.250 0.041 0.049
Al 0.000 0.100 0.000 0.004
AZ 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
C 0.100 0200 0.004 0.008
D 2.820 3.020 0111 0119
E 1.500 1.700 0.059 0.067
E1 2.650 2950 0.104 0116
e 0950(B5C) 0037(BSC)
el 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024
3] 0° 8° 0° g°
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B ORDER INFORMATION:

MDS51XXF

DFNWB-4L (1X1) -40 to +85°C 10000 /Tape & Reel
SOT89-3L -40 to +85°C 1000/ Tape & Reel
SOT23-5L -40 to +85°C 3000/ Tape & Reel
SOT23-3L -40 to +85°C 3000/ Tape & Reel

For the newest datasheet, please see the website:

Version V1.0: 20190430
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www.md-ic.com.cn



http://www.md-ic.com.cn/

