MITSUMI IC for 150mA Regulator MM314][IN, 314JR

IC for 150mA Regulator
Monolithic IC MM314 N, 314 R

This IC is an ultra-small, low noise CMOS regulator IC that supports ceramic capacitors (low ESR). Output
current of up to 150mA can be obtained, and it has a high ripple rejection ratio.
Also, the ON/OFF pin makes possible output ON/OFF control.

1. 1/0 voltage difference 0.22V typ. (lo=150mA, Vour=3.0V)
2. Output noise voltage 30uVrms typ.

3. Recommended maximum output current 150mA max.

4. No-load current consumption 45pA typ.

5. High ripple rejection rate 70dB (1kHZz, lout=30mA)

6. Output voltage rank 1.2~5,0Vi (0™ steps)

7. Output ON/OFF control function Highy ONy/ Low: OFF

SOT-25A (MM314 L1LIN)
PLP-6A (MM314[1IR)
* [1[Jcontains the output voltage rank.

Applications

1. Cordless telephone

2. Cellular telephone, PHS

3. Portable MD

4. Other battery-powered portable equipment

Pin Assignment

B MM31400N B MM31400R
I_I I_I 1 Vop 1 Vobp
5 4 2 GND o] [s] [4] 2 N.C.
3 CE 3 Vour
4 N.C. 4 N.C.
|1_| |i| |i| 5 Vour (1] [2] [s] 5 GND
PLP-6A 6 CE
SOT-25A (TOP VIEW)
(TOP VIEW)

*The small version of MM314 [N is MM314[J[1R.
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Block Diagram

Limit
I

Current Mﬂg "{E

GND
@

Pin Description

Pin No. Pin name
PLP-6A |SOT-25A
1 1 Vop
4 NC
5 Vour

NC
2 GND_ «}g\m pin

“\J/ON/OFF-Control pin
CE Vour
L OFF
6 3 CE
O —
@ Connect CE pin with Vop
- 1~ﬂ pin,when it is not used.

a bhlwN
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MITSUMI
Absolute Maximum Ratings [{EREXY
ltem Symbol Ratings Unit
Storage Temperature Tsre -55~+125 °C
Supply Voltage Vop 6.5 v
CE Input Voltage Vce -0.3~Vbp+0.3 v
Output Voltage Vour -0.3~Vbp+0.3 v
Output Current Iour max. 200 mA
280 (PLP-6A) *1
All lel P W
owable loss d 350 (SOT:254) *2 m

Note 1: *1 With PC board of glass epoxy
(40X 50 X0.8'mm)
Note 2: *2 With PC board of glass epoxy
(The tab pin is not connected with PC board)

(60X 40X 1.6'mm)

Recommended Operating Conditions [LERARY]

ltem Symbol Ratings Units
Operating Ambient Temperature Tiop -40~85 °C
Operating Voltage Vop 2~6 v
Output Current Io 0~150 mA

= Yoy g [or=| O =17z (o1 (=1 <11 [e5<]| (Except where riatedsotherwise, Vop=Vour typ.+1V, Vce=Vop, Ta=25°C)

Item Symbol Measurement conditions Min. | Typ. | Max. | Units
Input Current (OFF) Ippoff Vee=0V 01 | 1.0 | pA
No-Load Input Current Ipp Iour=0mA 45 | 70 | pA
Output Voltage Vaur 1mA < Jour £ 30mA x0.98 x1.02| V
. . Vop=Vo typ. +0.5~6V, Iour=30mA
Line Regulation VLINE (Vour £ L6V, Vop=2.2-6V) 0.02 | 0.10 | %/V
Load Regulation VLoAD 1mA < Jour £ 150mA 22 | 40 | mV
Dropout Voltage Vio Please refer to another page A%
. L f=1kHz, VrippLE=0.5V, Iour=30mA
Ripple Rejection 1 #1 RR1 (Vour £ L7V, Voo=Vour+1.2V) 70 dB
. L f=10kHz, VrippLE=0.5V, Iour=30mA
Ripple Rejection 2 *1 RR2 (Vour £ L7V, Voo=Vour+1.2V) 60 dB
Vour Temperature Coefficient x1 | 4 Vour/4T Tour=30mA, -40 < Tor < 85°C +100 ppm/°C
Output Noise Voltage *1 Vn few=10~100kHz, Iour30mA 30 nVrms
Output Short-Circuit Current %1 [lim Vour=0V 40 mA
CE Pull-down Resistance Rpd 0.7 2 8 | MQ
CE High Threshold Voltage Vcen 1.5 Vob | V
CE Low Threshold voltage VcEL 0 03 | V
Output NMOS ON Resistance| Roox Vce=0V, Vbp=4V (Vour<3V) 60 Q

Note : *1 The parameter is guaranteed by design.
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2 [y (g (o= O 1= (oa (=) g 511 [e5 )P4 (Except where noted otherwise, Voo=Vour typ.+1V, Vce=Vop, Ta=25°C)

PARAMETER
Model No. Output Voltage Dropou:Jt Voltage
Vour (V) Vio (V)

Test Conditions min. typ. max. Test Conditions min. typ. max.
MM3141C 1.170 | 1.200 | 1.230
MM3141D 1.270 | 1.300 | 1.330 *2
MM3141E 1.370 | 1.400 | 1.430
MM3141F 1.470 | 1.500 | 1.530 0.38 0.70
MM3141G 1.568 | 1.600 | 1.632 Tour=150mA 0.36 0.65
MM3141H 1.666 | 1.700 | 1.734 0.34 0.60
MM3141J 1.764 | 1.800 | 1.836
MM3141K 1.862 | 1.900 | 1.938 | 1.8V < Vours2.0V 0.32 0.55
MM3142A 1.960 | 2.000 | 2.040
MM3142B 2.058 | 2.100 | 2.142
MM3142C 2.156 | 2.200 | 2.244
MM3142D 2.254 | 2.300 | 2.346
MM3142E 2.352 | 2400 | 2.448 | 2.1V=NoUps 27V 0.28 0.50
MM3142F 2.450 | 2.500 | 2.550
MM3142G 2.548 | 2.600 | 2.652
MM3142H 2.646 | 2.700 | 2.754
MM3142J 2.744 | 2.800 | 2.856
MM3142K 2.842 | 2.900 |,2.958
MM3143A 2.940 | 3.000 Jo 3060
MM3143B | ImA<lour<30mA | 3.038 | 3400% 3v162
MM3143C 3.136 |(3.200) | 3.264
MM3143D 3.234 | 3300 | 3.366
MM3143E 3.332°% 3.400 | 3.468
MM3143F 3430s/ 3.500 | 3.570
MM3143G 3528 | 3.600 | 3.672
MM3143H 3.626 | 3.700 | 3.774
MM3143J 3.724 | 3.800 | 3.876
MM3143K 3.822 | 3.900 | 3978 | 2.5V<Vours 5.0V 0.22 0.35
MM3144A 3.920 | 4.000 | 4.080
MM3144B 4.018 | 4.100 | 4.182
MM3144C 4116 | 4.200 | 4.284
MM3144D 4214 | 4300 | 4.386
MM3144E 4312 | 4.400 | 4.488
MM3144F 4410 | 4.500 | 4.590
MM3144G 4508 | 4.600 | 4.692
MM3144H 4606 | 4.700 | 4.794
MM3144J 4704 | 4.800 | 4.896
MM3144K 4802 | 4.900 | 4.998
MM3145A 4900 | 5.000 | 5.100

Note: 2 The parameter is not guaranteed in the model less than Vout=1.4V.
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6] sl [4]
CE GND NC

Vop NC Vonr

[ 2] [8]

l Ceramic*  Ceramic*
1uF 0.47uF
*Temperature Characteristics: B Type

Application Circuits

—
il

6] % 1] [4]
CE” GND NC

Voo NC  Vonr

[ [2] [8]

/L ;Ceramic* Ceramic*l
1uF 0.47uF

(reference example of external parts)

*Temperature Characteristics: B Type

Output capacitor Ceramic capacitor 0.47pF
Input capacitor Ceramic capacitor 1pF
Note

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

2. Use a capacitance that is within the ESR characteristics stable range for output capacity.
It is possible to use a ceramic capacitor without ESR resistance for output.
The ceramic capacitor must be used more than 1pF and B type 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 parasitic diode from
output to input.
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(O =1 =103 (=1 g [5] 1 [e1=] (2.8V product Except where noted otherwise, Voo=Vour typ.+1V, Vce=Vop, Ta=25°C)

[l Output - Input Voltage M Input Current - Input Voltage
3.0 200 A==
<
% 2.5 [—RL=2.8kQ / =
> | 2 150
£ 15 /! & 100
O =
= / RL=93.3Q 3 /
= 1.0
3 / 5 50—
S 05 2
o) [ RL=18.7Q £
0 | | 0
o 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7
Input Voltage VoD (V) Input Voltage VbD (V)
M Load Regulation M Line Regulation
2.90 2.90 RL=93.30
= =
L 285 L1285
= 2.80 £ 2.80
> I >
5 5
3 2.75 22,75
5 5
o o
2.70 2.70
0 50 100 150 200 o 1 2 3 4 5 6 7
Output Current lo (mA) Input Voltage VDD (V)
[l Output Voltage-Ambient Temperature [l Dropout Voltage
590 RL=03.3Q < 350 VIN=2.6V
= £ 300
Q285 o
> < S 250 =
o ° /
o) © 200
£ 280 g Pt
3275 5 100
a2 o /
3 S 55 -
2.70 0 o
-50 -25 0 25 50 75 100 125 150 0 50 100 150 200

Ambient Temperature Ta (°C) Output Current lo (mA)
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[l Output Voltage - Output Current M Ripple Rejection
5 = 0
E S -10
4 -20
o o
= T 30 3
o 6 & —40 v
2 — B _so ||lo=150mA]l )i
o \ b 11
9 5 & —60 Llo=100mA
5 » T _
..9' 1 — 2 ;8
3 ] 2~ = Tlo=100mA
2 90
lo=50mA |‘|‘|TH[[|
0 T_100 . lo=20m:
0 100 200 300 400 500 600 700 800 0.01 0.1 1 10 100 1000
Output Current lo (mA) Frequency f (kHz)

M Load Transient Response (Io=10—50mA) [ Load Transient Response (Ilo=10—100mA)

Cin=C0=0.47uF Cin=C0=0.47uF
10us/div 10us/div
GND GND
l0:50mA/div l0:50mA/div
Vo:50mV/div Vo:50mV/div-
L 1 | L | |

M Load Transient Response (lo=10—150mA) M ESR Stability Area

CiN=Co£0.47uF 10 CiN=C0=0.47uF
10ps/div : ! Instable Area =
l0:50mA/div 1
<}
GND o Stability Area
A i
,\ 0.1
e %
Vo:50mV/div]
e 0.01

0 50 100 150 200
Output Current lo (mA)
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(O =1z (=1 g[S i[e5=] (1.2V product Except where noted otherwise, Voo=Vour typ.+1V, Vce=Vop, Ta=25°C)

[l Output Voltage - Output Current M Input Current - Input Voltage
2.0 200 Ru=e
<
% RL=1.2kQ 3
S 15 o 150
s || £
£ 10 § 100
> / RL=40Q S
o 0.5 5 50
5 / 2
o RL=8Q £
0 0
o 1 2 3 4 5 6 7 6 1 2 3 4 5 6 7
Input Voltage VoD (V) Input Voltage VoD (V)
M Load Regulation M Line Regulation
1.30 1.30 RL=40Q
S S
S 125 2125
(0] (0]
g g
£ 1.20 £ 1.20 f
> >
5 =,
2115 EASE
=
3 3
1.10 1.10
0 50 100 150 200 o 1 2 3 4 5 6 7
Output Current o (mA) Input Voltage VDD (V)

[l Output Voltage-Ambient Temperature

130 RL=400
o
2125
Q
(o]
£ 120
B .
> SN
2115
=]
S

1.10
-50-25 0 25 50 75 100 125 150

Ambient Temperature Ta (°C)
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(O =1 =03 (=1 g [5] 1 [e1=] (1.8V product Except where noted otherwise, Voo=Vour typ.+1V, Vce=Vop, Ta=25°C)

[l Output - Input Voltage M Input Current - Input Voltage
2.0 , 200 Ri=e
s RL=1I .8k§7 &;
L 15 o 150
o a
g / =
£ 10 g 100
> [ | __RL=60Q 5
2 05 5 50 7
=] / Q
o / RL=12Q £
0 I 0
0o 1 2 3 4 5 6 7 o 1t 2 3 4 5 6 7
Input Voltage VoD (V) Input Voltage VoD (V)
M Load Regulation M Line Regulation
190 190 RL=60Q
= =
Q185 2185
(] (]
g g
= 1.80 = 1.80
[e) o
> >
5 5
3175 215
5 S
(@) O
1.70 1.70
0 50 100 150 200 o 1 2 3 4 5 6 7
Output Current lo (mA) Input Voltage VDD (V)
[l Output Voltage-Ambient Temperature [l Dropout Voltage - Output Current
1.90 RL=60Q < 350 VVbb=1.6V
S £ 300 //
@] o
2185 2 150 -
S 9 e
© > 200
= 1.80 8 P
o — S 150 -
> > /
3 5 100
2175 3 ~
3 & 55 <
1.70 Q o
-50-25 0 25 50 75 100 125 150 0 50 100 150 200

Ambient Temperature Ta (°C) Output Current lo (mA)
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[l Output Voltage - Output Current M Ripple Rejection
5 = 0
E i -10
o 4 c —20
> C _30 i
() c
o 6 G —40 ;
£ % _s0 |_llo=150mAll
S 5 2 60 lo=100mA Il
5 o _70 [
g > ® Hi—H i
3 ! P — g % Z ||?|_||1||ﬁ)mA
— F 0 FF-lo=50mA T
0 _100 L 11111l
0 100 200 300 400 500 600 700 800 0.01 0.1 1 10 100 1000
Output Current lo (mA) Frequency f (kHz)

M ESR Stability Area

10 CiN=C0=0.47uF
e —E Instable Area —
—_ 1
S
fos Stability Area
i
0.1
0.01
0 50 100 150 200

Output Current Io (mA)
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(O =1 =03 (=1 g [5] 1 [e1=] (1.8V product Except where noted otherwise, Voo=Vour typ.+1V, Vce=Vop, Ta=25°C)

[l Output - Input Voltage M Input Current - Input Voltage
RL=c
35 | | 200
<
% 3.0 —RL=3.3kQ / 2
S | o 150
> 25 I / 8
2 20 = v
8 / / g 100
Q 15 '/ RL=110Q 3 /
= o
a2 1.0 5 50
£ g /
o 05 RL=22Q £
0 | 0
0o 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7
Input Voltage VoD (V) Input Voltage VoD (V)
M Load Regulation M Line Regulation
5.40 3.40 RL=110Q
5 s
L1335 L1335
9 S
g — g [
= 3.30 = 3.30
z 2
§_ 3.25 S 325
= >
o (®)
3.20 3.20
0 50 100 150 200 o 1+ 2 3 4 5 6 7
Output Current lo (mA) Input Voltage VoD (V)
[l Output Voltage-Ambient Temperature [l Dropout Voltage - Output Current
3.40 RL=110Q < 350 Vbp=3.1V
S £ 300
@]
2335 £ 250
87 — g
8 —~ > 200 >
= 330 = ]
S S 150
3 > e
3 5 100 -~
2325 3 —
3 g 55 S
3.20 8 o
-50-25 0 25 50 75 100 125 150 0 50 100 150 200

Ambient Temperature Ta (°C) Output Current lo (mA)
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M Turn-On & Turn Off Transient Response

Vo=2.8V, Vce=0—2V, 10=30mA

CH1=1V CH2=1V

DC=10:1 DC=10:1 X:éOué/di\)
Vce:1V/div
s GND
l‘//
r/ Vce:1V/div
[ GND
Vo=1.2V, Vce=0—2V, 10=30mA
5oLt | Bezron X:20us/div
Vce:1V/div
GND
Vce:1V/div
M
{ GND
Vo=1.8V, Vce=0—2V, 10=30mA
oot | Bezron X:20us/div
Vee:1V/diw
GND
/\, # Vce:1V/div
] GND
Vo=3.3V, Vce=0—2V, 10=30mA
oot | Bezron X:20us/div
Vce:1V/div
- GND
//
/ Vce:1V/div
, GND

Vo=2.8V, Vce=2—0V, 10=30mA

ST X:20ps/diy
Vce:1V/div
41 GND
\ Vce:1V/div
N
s + GND
Vo=1.2V, Vce=2—0V, 10=30mA
SE8h | Beron X:20us/div
Vce:1V/div
71 GND
Vce:1V/div
N& { GND
Vo=1.8V, Vce=2—0V, 10=30mA
SEeh | Beron X:20us/div
Vce:1V/div
71 GND
Vce:1V/div
AN
= GND
Vo0=3.3V, Vce=2 -0V, 10=30mA
SE8h | Beron X:20us/div
Vce:1V/div
71 GND
\ Vce:1V/div
AN + GND






