MITSUMI

150mA LDO with auto power save MM336x

150mA LDO with auto power save

Monolithic IC MM336x

This IC is a 150 mA LDO featuring automatic power-saving.

This device automatically switches between a high-speed operation mode and low-power mode depending
on the load current. In the low power mode, current consumption is lowered to 4.5 pA.

This device is suitable for cell-phones which require low power consumption in standby mode and other such

applications.

Features

Input voltage range
Output voltage range
Output voltage accuracy
Maximum output current
Supply current

o~ 0Dd =

Output capacitor
Dropout capacitor
Short current

. Line regulation

10. Load regulation
11. Ripple rejection

© ® N O

2~6V

1.5~5V

Vout+1%

150mA

4.5pA typ. (No-load)
0.01pA typ. (OFF)

1uF

0.14V typ. (Vo=3V, lo=100mA)
50mA typ.

0.01%/V

15mV typ. (lo=1~80mA)
70dB typ. (f=1kHz)

SOT-25A
SSON-4B

Applications

1. Mobile phones
2. Digital still cameras
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Block Diagram
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Pin Assignment
I R PR R—.
5 4 2 GND 2 Vbp
3 CE 3 Vour
4 NC 4 GND
e e i
SSON-4B
SOT-25A (TOP VIEW)
(TOP VIEW)
Pin Description
[l SOT-25A [ SSON-4B
Pin No. | Pin name Functions Pin No. | Pin name Functions
1 Vop Voltage-supply pin .
5 GND GND pin ON/OFF-Control pin
CE OUTPUT
ON/OFF-Control pin 1 CE Low OFF
CE OUTPUT High ON
Low OFF Connect CE pin with Vpp pin,
3 CE . ..
High ON when it is not used.
Connect CE pin with Vop pin, 2 v VoIt T
when it is not used. b ° age—.supp y pin
3 Vour Output pin
4 NC No connection 4 GND GND pin
5 Vour Output pin
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150mA LDO with auto power save MM336x

ANl [N R VAL (N MR ET{[a eS8 (Except where noted otherwise Ta=25°C)

ltem Symbol Ratings Units
Storage Temperature Tstc -55~+150 °C
Supply Voltage Vop -0.3~7.0 A%
CE input Voltage Vce -0.3~Vbp+0.3 A%
Output Voltage Vour -0.3~Vbp+0.3 A%
Output Current Tomax 200 mA
N 350(Notel) SOT-25A
Power Dissipation Pd 330(Note2) | SSONAB mW

Note1 : With PC Board of glass epoxy (60 x 40 x 1.6'mm)
Note2 : With PC Board of glass epoxy (110 x 40 x 0.8'mm)

Recommended Operating Conditions S AT EEREEC S D EEREEALYe)

Item Symbol Ratings Units
Operating Ambient Temperature Tiop -40~85 °C
Operating Voltage Vop 2.0~6.0 A%
Output Current Io 0~150 mA

Electrical Characteristics 1

(Except where noted otherwise Vop=Vour(typ.)+1V, Vce=Vop, Ta=25°C)

Item Symbol Measurement conditions Min. ‘ Typ- | Max. |Units
Input Current(OFF) Iovoff Ver=0V 0.01] 10 | pa
No-Load Input Current Ipp Tour=0mA 45 | 10 | pA
GND PIN Current Ignd Iour=bmA 12 HA
Output Voltage Vour Tour=30mA %0.99 x1.01| V
. . Vop=Vo (typ.)+0.5~6V, Iour=30mA .
Line Regulation VLINE (Vour< L6V, Vop=2.2-6V) 001 02 | %/V
Load Regulation VLoap 1ImA=Iour=80mA 15 | 50 | mV
Dropout Voltage Vio Please refer to another page A%
. L f=1kHz, Vripple=0.5V, Iour=30mA
Ripple Rejection 1 (Note3) RR1 L5V=Vout=<4.0V 70 dB
. . f=10kHz, Vripple=0.5V, Iour=30mA
Ripple Rejection 2 (Note3) RR2 L5V=Vout=<4.0V 55 dB
. .. f=1kHz, Vripple=0.5V, Iour=30mA
Ripple Rejection 3 (Note3) RR3 Vour=4.0V 45 dB
. L f=10kHz, Vripple=0.5V, Iour=30mA
Ripple Rejection 4 (Note3) RR4 Vour=4.0V 35 dB
Iour=30mA
Vour Temperature Coefficient (Note3) | AVour/AT 4 O;U’;)p <35°C 100 ppm/°C
Output Short-circuit Current |  Ilim Vour=0V 50 mA
CE High Threshold Voltage Vcen 1.5 A%
CE Low Threshold Voltage VeeL 025 V
CE High Threshold Current Icen -0.1 0.1 | pA
CE Low Threshold Current IceL -0.1 01 | pA

Note3 : The parameter is guaranteed by design.
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150mA LDO with auto power save MM336x

= Yo lg(or=| N0 a1z (=) g oy i [es)”d (Except where noted otherwise Vop=Vout(typ.)+1V, Vce=Vop, Ta=25°C)

Iltem
Model Output Voltage Dropout Voltage 1 Dropout Voltage 2
No. Vour (V) Vio1 (V) Vio2 (V)

Measurement Conditions | Min. | Typ. [Max.| Measurement Conditions | Min. | Typ. [Max. | Measurement Conditions | Min. | Typ. |Max.
MM3361F 1.485/1.500{1.515
MM3361G 1.584/1.600/1.616] lour=30mA Iour=100mA
MM3361H| Iour=30mA |1.683|1.700|1.717 1.5V= 0.1 | 0.15 1.5V= 0.6 | 0.8
MM3361J 1.782/1.8001.818] voyr<1.9v Vour<1.9V
MM3361K 1.881(1.900/1.919
MM3362A 1.980(2.000/2.020
MM3362B 2.079/2.100/2.121 2. 0V< 9. 0V<
MM3362C 2.17812.200|2.222 0.0810.12 0.240.31
MM3362D 2.277/2.300[2.323] Vour=2.4V Vour=2.4V
MM3362E 2.376|2.400(2.424
MM3362F 2.475|2.500/2.525
MM3362G 2.574|12.600/2.626
MM3362H 2.673|2.700(2.727 2.5V= 0.06 | 0.08 2.5V= 016 | 0.23
MM3362J 2.77212.800\12.828| Vour=<2.9V Vour<2.9V
MM3362Y 2.822|2.850(2.879
MMB3362K 2.871/2.900(2.929
MM3363A 2.97013.000/3.030 3.0V< 3 0V<
MM3363B 3.069(3.100(3.131 0.05|0.07 0.14 1 0.21
MM3363C 3.1683.200/3.232) Vour=3.2V Vour=3.2V
MM3363D 3.267(3.300(3.333
MM3363E 3.366(3.400(3.434
MM3363F 3.465/3.500/3.535
MM3363G 3.564|3.600(3.636
MM3363H 3.663|3.700/3.737
MM3363J 3.762(3.800|3.838
MM3363K 3.861/3.900(3.939
MM3364A 3.960(4.000(4.040
MM3364B 4.059(4.100|4.141 3.3V= 004 0.06 3.3V= 013 0.19
MM3364C 4.158/4.200[4.242]  Vour=<5.0V Vour<5.0V
MM3364D 4.25714.300(4.343
MM3364E 4.356(4.400(4.444
MM3364F 4.455|4.500(4.545
MM3364G 4.55414.600(4.646
MM3364H 4.653(4.700|4.747
MM3364J 4.75214.800/4.848
MM3364K 4.851|4.900(4.949
MM3365A 4.950(5.000(5.050
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Measuring Circuit

Court
GND Vour

S

CE Vob

Application Circuit

Cour
GND Vout 7—77r

CE Vob

7:77|: Cin
* Temperature Characteristics : B
(Reference example of external parts)
- Output capacitor Ceramic capacitor 1pF
- Input capacitor Ceramic capacitor 1pF

- Note

1. The output capacitor is required between output and GND to prevent oscillation.

2. The ESR of capacitor must be defined in ESR stability area.
It is possible to use a ceramic capacitor without ESR resistance for output.
The ceramic capacitor must be used more than 1uF and B temperature characteristics.

3. The wire of Vcc and GND is required to print full ground plane for noise and stability.

4. The input capacitor must be connected a distance of less than 1cm from input pin.

5. In case the output voltage is above the input voltage, the overcurrent flow by internal parastic diode
from output to input.
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0] 1 =T IR NG VTR (Except where noted otherwise Voo=Vour (typ.) +1V, Vce=Vop, Ta=25°C)

M Output - Input voltage M Input current - Input voltage
2.0 | 10 Ri=co
Ri=c0 Z
e 15 ER /
(o2} +— /
g § O /
S 1.0 £ 5 —
£ L RL=100 3 4 [ L+—
g 2 3
8 0.5 = o
™~ RL=50Q ] /
0.0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Input voltage (V) Input voltage (V)
M Load regulation M GND PIN Current
20 40
15 - 35
S <
£ 10 2 30 e —
S 5 g 25 i S B AR
g 0 :3) 20 HighSpeed Mode
o c Hysteresis } | [
s -5 S — S 15 I / | |
g -10 2 10 Power Save Mode
- 15 @ 5 e 'J+/
-20 0
0 50 100 150 0 1 2 3 4 5
Output current (mA) Output Current(mA)
M Dropout voltage - Output current M Line regulation
0.45 Vop=1.3V 20 RL.=500
0.40 15
/
S o035 4 % 10
(0] =
o 030 >~ c
8 P s 5
S 025 =
> 5 0
5 0.20 S
o 5 -5
a 015 L~ =
® oo ~ g -10
(a) : / |
0.05 < -15
0.00 -20
0 20 40 60 80 100 2 3 4 5 6

Output current (mA) Input voltage (V)
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M Load transient response (lo=0.1—100mA) M Load transient response (lo=0.1—150mA)
Cin=1pF,Co=1pF Cin=1pF,Co=1pF
Pl ! 50uS/div P bbb 50pS/div
lo : 50mA/div | N
lo : 50mA/div |
GND GND e s
Y« T Ve 6 avidiv . g Vc; : O.§2V/<?iv 1
M Load transient response (lo=5—+100mA) B Load transient response (lo=5—+150mA)
Cin=1uF.Co=1uF Cin=1pF,Co=1pF
P | 50uS/div Pl bbb 50pS/div
lo : 50mA/div | lo : 50mA/div |
GND G un GND
M Ripple Rejection B Current limit
0 2.0
%? -10
> 2 S 15
T -30 © N
lo=15 o
g -40 F 8 3
= 35 1
§ -50 S 10 —
.q:). -60 -'c:-;_ /
% -70 [ 5 05 1
g 80 - © //
€ 90
~100 0.0 L
0.01 0.1 1 10 100 1000 0 50 100 150 200 250 300

Frequency (kHz) Output current (mA)
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0] 1 =T IR (oA G ER HNTJR (Except where noted otherwise Voo=Vour (typ.) +1V, Vce=Vop, Ta=25°C)

M Output - Input voltage

Output voltage (V)

4.0

3.0

2.0

1.0

0.0

M Load regulation

Load regulation (mV)

20
15
10

Output current (mA)

i RL=200
T BL=1OOIQ
1 2 3 4 5 6
Input voltage (V)
— |
50 100 150

M Dropout voltage - Output current

Dropout voltage (V)
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/

/
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Output current (mA)

100
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M Input current - Input voltage

Input current (pA)

20
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oN O

RL=00

/

_/

0 1 2 3 4 5 6

Input voltage (V)

[ GND PIN Current

GND pin Current (pnA)

40
35
30
25
20
15
10

5

0

|_Hysteresis . [
— nghSPeed Mcl)de

__----:H-\‘/PO\}ver Save: Mode

0 1 2 3 4 5

Output Current(mA)

M Line regulation

Line regulation (mV)

20
15
10

RL=100Q

3 4 5 6

Input voltage (V)
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M Load transient response (lo=0.1—100mA) M Load transient response (lo=0.1—150mA)
Cin=1uF,Co=1pF Cin=1pF,Co=1pF
P | 50uS/div P ! 50uS/div
o
lo : 50mA/div - lo : 50mA/div
GND i GND Pisevisprmnh
5 " Vo1 0.2V/div -
i i1 Vo:0.2v/div A
M Load transient response (lo=5—+100mA) M Load transient response (lo=5—+150mA)
Cin=1pF,Co=1pF Cin=1pF,Co=1pF
Pl ! 50uS/div Pl | 50uS/div
o - 5OmAViv lo : 50MA/div
GND Posnssrocss GND Ry
V\. \v frjv N
bbb Vo:0.2v/div : i i i1 Vo:02v/div |
M Ripple Rejection M Output voltage - Temperature
0 3.02
= -10 :
a 3.01
T -20 lo=1TmA T THHR s
£ _30 / ”/ o 3.00
Tl [o) I~
§ 0 S 299 .
*g =50 [ S
q:" -60 dg'- 2.98
@ —70 b=y 5 297
g -80 30mA o
£ -90 2.96
-100 2.95
0.01 10 100 1000 -50 -30 -10 O 30 50 70 90 110

Frequency (kHz) Tempereture (°C)
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M Current limit

Output voltage (V)

5

4

/

L—

//

I

50 100 150 200
Output current (mA)

250

300
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0] =1 =T IR (o NA G EHNTAR  (Except where noted otherwise Voo=Vour (typ.) +1V, Vce=Vop, Ta=25°C)

M Output - Input voltage

Output voltage (V)

6

M Load regulation

Load regulation (mV)

30
20
10

0

-10

FrRL=00
\ | R=166.60
l’__ L — F§L=33.3IQ
0 1 2 3 4 5 6
Input voltage (V)
Vop=6V
0 50 100 150

Output current (mA)

M Dropout voltage - Output current

Dropout voltage (V)

0.20
0.18
0.16
0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00

Vop=4.8V
/
//
o
/
)
/
0 50 100 150 200

Output current (mA)

M Input current - Input voltage

Input current (pA)

30

25

20

15
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/

T =

’_—’/

e

0 1

2 3 4 5 6
Input voltage (V)

[ GND PIN Current

GND pin Current (uA)

40
35
30
25
20
15
10

5

0

= -

Hysteresis

— ’<'—HighSpeed Mode

L -

I Poyver Savcle Mode

2 3 4 5
Output Current(mA)

M Line regulation

Line regulation (mV)

20
15
10

-15
-20

RL=166.6Q

5.5

5.6 5.7 5.8 5.6 6

Input voltage (V)
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M Load transient response (lo=0.1—100mA) M Load transient response (lo=0.1—150mA)
Cin=1pF,Co=1pF Cin=1pF,Co=1pF
I i 50pS/div Pl i 50uS/div
lo : 50mA/div | lo : 50mA/div |
GND e GND e
]"'” i { i Vo:0.2v/div ; P 0 ¢ i Vo:0.2v/div
M Load transient response (lo=5—+100mA) B Load transient response (lo=5—+150mA)
Cin=1pF,Co=1pF Cin=1pF,Co=1pF
I i 50pS/div I i 50uS/div
lo : 50mA/div | lo : 50mA/div |
GND e GND S e e
T LT Vo:0.2V/div . © 1 Vo:02V/div
M Ripple Rejection B Current limit
0 6 Vop=6V
oz -10 Iﬂ 5
T -20 5 s N
E -30 flo=30mA L H— 2 v 4
§ 20 AT =T £ /
T -50 prrhmes S 3
S -60 = lo=1mA } = /
o lo=150mA g 2
o -70 5 /
- >
2 _go m S | _—]
-— /
© -9 /
0.01 01 1 10 100 1000 0 50 100 150 200 250 300

Frequency (kHz) Output current (mA)




