MITSUMI"

150mA LDO with output voltage switching function.

MM3532T Series

This IC is a multi-out (*1) 150mA regulator with output voltage switching function.

Instead of conventional 2 power supply structure for the 1.8 V & 3.3 V output voltage of the SDXC card, it is now
possible to structure with 1 product by the output switching CV terminal, realizing simplification and low power
consumption of the system. It can also support the low power consumption type application by arbitrary voltage
setting.

There are 2 types of output current, 150mA(MM3532T)/500mA(MM3532A), supporting wide range of applications.
The package has adopted small and high heat dissipation type SSON-6A (1820 size) that is appropriate for high

density implementation.

*1 Multi-Out: A function to switch the output voltage value (VOUT) between VOUT- H / VOUT- L by switching the voltage Low/High applied
to the output voltage control terminal (CV).
VOUT can be set to VOUT- H by setting the CV terminal to Low, and VOUT can be set to VOUT- L by setting the CV terminal to
High. In case of SDXC card support, it will be VOUT- H = 3.3 V and VOUT-L = 1.8 V.

= Multi-out for SDXC

Main specifications

= Maximum rating supply voltage : -0.3Vto 6.5V

= QOperating voltage range : 1.6V to 6V

= QOperating ambient temperature : -40°C to 85C

= Qutput current : 150mA

= Input current (OFF) : Typ. 0.1UuA

= No-load input current : Typ. 50uA

= Qutput voltage range : 1.2V to 3.3V

= Qutput voltage accuracy 1 £1% (1.5V=Vour(Typ.))
1 £15mV (Vour(Typ.)<1.5V)

= Line regulation : Typ. 0.01%/V (Vpp=Vour(Typ.)+0.5V to 5V)

= | oad regulation 1 Typ. 20mV (Igyt=1mA to 100mA)

= Dropout voltage 1 Typ. 0.13V (Igyt=100mA, Vour(Typ.)=3.3V)
1 Typ. 0.16V (Igyt=100mA, Vour(Typ.)=1.8V)

= PSRR . Typ. 70dB (f=1kHz)

= Qutput capacitor : 1.0uF (Ceramic capacitor)

m Protection function 1 Over current protection, Thermal shutdown

= Additional function : ON/OFF control, Auto discharge, Multi-out

= SSON-6A = Audio visual equipment

m Portable communication device
= Photographing / Imaging device
= Office equipment / Printer

= Power supply for memory card
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MITSUMI™

Model Name

M M 3 5 3 2 A X X X X X
| I Ny Iy

Series name (A) (B) (C) (D) (E)

A |Output current 500mA

T |Output current 150mA

00 |Two-digit serial number starting with "00" for Vour-H and
0 |Vour-L combinations.

R [SSON-6A

(A) |Function Type

(B) |Output voltage rank

(C) |Package

R housing (Standard)
L |L housing
Emboss tape / Halogen Free

(D) |Packing specifications 1

(E) [Packing specifications 2

Block Diagram

VDD Vout

O
O_
CE

l I

T T E:I Thermal | | Current 1 1E
Shutdown Limit
Q -
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Pin Configuration

= SSON-6A

Pin No. | Pin name Function

1 Vour Output pin

Output control pin

VC=L:Vour=Vour-H

VC=H:Voyr=Vour-L

2 cv When the voltage of the terminal CV is higher than the
voltage of the terminal Vpp, it becomes test mode. In that
case, please note that there is a possibility that the output
voltage is turned off.

*Notel

1 2 3

Top view

3 GND GND pin

ON/OFF-control pin
4 CE Connect CE pin with Vpp pin, when it is not used.
The CE terminal performs pull-down by internal resistance.

5 NC No connection

6 Vpp Voltage supply pin
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Absolute Maximum Ratings

Item Symbol Min. Max. Unit
Storage temperature Tstg -55 150 C
Junction temperature Timax - 150 T
Supply voltage Vb -0.3 6.5 \%
Cont input voltage Ve -0.3 6.5 \%
CV input voltage Vev -0.3 Vpp+0.3V Y,
Output Voltage Vourt -0.3 6.5 \%
Output current Tomax 0 500 mA
Power Dissipation *Note2 Pd - 1250 mwW
*Note2:JEDEC51-7 standard 114.3mmx76.2mm t=1.6mm

Item Symbol Min. Max. Unit
Operating Ambient temperature Topr -40 85 C
Operating voltage Vop 1.6 6.0 \%
Output Current Iop 0 150 mA

Electrical Characteristics

(Vop=Vour(Typ.)+1V, Vce=Vpp, Ta=25%C, unless otherwise specified)

Item Symbol Conditions Min. Typ. Max. Unit
No-Load Input Current V=0V
Ippofr - 0.1 1.0 A
Vour(TYP.)+1.0V=Vpp=6.0V
Input Current(OFF Iout=0mA
P ( ) Iop ouT _ 50 80 LA
Output voltage Iout=10mA, 1.5V=sV
P g ouT out x0.99 | - | xt1.01
Vour \%
Iour=10mA, Vour<1.5V
ouT ouT -0.015| - 0.015
Line Regulation Vour(TYP.)+0.5V=Vps5.0V
d Vine | Vour(TYP) oo - | o001t | 020 | v
IOUT=100mA
Load Regulation 1MA=Igyr=100mA
Dropout Voltage Vio Please refer to another page. Vv
Output short-circuit current Vour=0V
Ishort - 60 - mA
*Note3
Vout temperature coefficient 4V, Iout=10mA
p out ouT _ £100 _ ppm/C
*Note3 /ATop  |-40=Top=85TC
Ripple rejection f=1kHz, Vripple=0.5V
pple rej RR z, Vripple=0.5V, ) 70 ) dB
*NOte3 IOUT=100mA
CE High threshold voltage
VcEn 1.5 - 6.5 \
CE Low threshold voltage
Vel 0 - 0.3 \
CE pin current
Ice - 0.5 - HA
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Electrical Characteristics

(Vop=Vour(Typ.)+1V, Vce=Vpp, Ta=25%C, unless otherwise specified)

Item Symbol Conditions Min. Typ. Max. Unit

CV high threshold voltage

Vevn 1.5 - Voo v
CV low threshold voltage

Vew 0 - 0.3 \%
CV Pin current I 0.5 N
*Note3 < ' H
Thermal shut down detect

Tsp - 150 - C
Temperature *Note3
Thermal shut down release

Tsr - 125 - C
Temperature *Note3
Output NMOS ON resistance R 60 o
*Note3 DON
Output ON resistance Ioyt=100mA , CV=GND

Ron - 1.3 1.8 Q

VDD=VOUT(TYP.)'O.2V

*Note3:The parameter is guaranteed by design.
*Note4:When the voltage of the terminal CV is higher than the voltage of the terminal VDD, it becomes test mode.
In that case, please note that there is a possibility that the output voltage is turned off.
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Electrical Characteristics

(Vop=Vour(Typ.)+1V, Vce=Vpp, Ta=25%C, unless otherwise specified)

Item
Model name Output voltage H Output voltage L
Vour - H (V) Vour - L (V)
Conditions Min. Typ. Max. Conditions Min. Typ. Max.
MM3532T00 |Ioyr=10mA 3.267 | 3.300 | 3.333 [Ioyr=10mA 1.782 | 1.800 | 1.818
MM3532T01 |CV=GND 3.069 | 3.100 | 3.131 |CV=Vpp 1.782 | 1.800 | 1.818
MM3532T02 2.822 | 2.850 | 2.879 1.782 | 1.800 | 1.818
MM3532T03 2.970 | 3.000 | 3.030 1.980 | 2.000 | 2.020
MM3532T04 2.970 | 3.000 | 3.030 2.079 | 2.100 | 2.121
Item
Output Voltage H Output Voltage L
Model nhame . .
Vio - H (V) Vio - L (V)
Conditions Min. Typ. Max. Conditions Min. Typ. Max.
MM3532T00 |Ioyr=100mA - 0.13 0.18 |Ioyr=100mA - 0.16 0.33
MM3532T01 |CV=GND - 0.13 | 0.18 [CV=Vpp - 0.16 | 0.33
MM3532T702 - 0.13 0.18 - 0.16 0.33
MM3532T03 - 0.13 0.18 - 0.16 0.33
MM3532T04 - 0.13 0.18 - 0.16 0.33
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Test Circuit
Ceramlc
3399
1.0uF
VDD VouTt
CcVv

Ceramic*

3394
f CE GND 1.0pF

Application Circuit

Ceramic*
3394 To Load
1. OpF (SDXC Clock Voltage)
Power [ VDD VouT —_|0_—>
Sy .
From CPU I cv Ceramic*
(Clock Mode Select) 7%_ 13399
CE GND 1.0uF
From CPU

(PS Mode) 7%- 747'

(Example of external parts)
= Qutput capacitor

Ceramic capacitor 1.0pF
= Input Capacitor

Ceramic capacitor 1.0uF *Temperature characteristics :

= In the event a problem which may affect industrial property or any other rights of

us or a third party is encountered during the use of information described in these circuit
we shall not be liable for any such problem, nor grant a license therefore
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1. Please use this IC within the stated absolute maximum ratings.
The IC is liable to malfunction should the ratings be exceeded.

2. Due to restrictions on the package power dissipation, the output current value may not be satisfied.
Attention should be paid to the power dissipation of the package when the output current is large
or the voltage between Input and Output is high.

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

4. 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 1.0uF and B temperature characteristics.

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

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

7. It is able to an unstable operation when you use the capacitor with intense capacitance change .
The capacitor has the dependency at the power-supply voltage and the temperature.
The capacity value changes by the environment used. Please evaluate IC in the set.

8. In case the output voltage is above the input voltage, the overcurrent flow by internal parasitic
diode from output to input.In such application, the external bypass diode must be connected
between output and input pin.

9. There is a possibility that IC generates heat when the output terminal is short-circuited.
However, the thermal shutdown circuit operates, and it will do operation that protects IC.
The thermal shutdown circuit is designed only to shut the IC off to prevent thermal runaway.
Do not continue to use the IC in an environment where the operation of this circuit is assumed.
The characteristic changes depending on the substrate condition.
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About Power Dissiopation

The Power dissipation change if board to mount IC change because radiative heat fix at board.
It is reference data below, Evaluate IC in the set.

= SSON-6A
1. JEDEC51-7 standard (4 layer FR-4 board)
Board size 114.3mmx76.2mm t=1.6mm Copper foil area 80%
Power dissipation 1250mW Ta=25C
1600
1200 T
E  [1.JEDEC51{7 standard \
5800 ~
8 ~_
8400
: AN
(o]
o
O 1
0 25 50 75 100 125 150
Ambient temperature [C]

It is recommended to layout the VIA for heat radiation in the GND pattern of reverse (of IC)
when there is the GND pattern in the inner layer (in using multiplayer substrate).
By increasing these copper foil pattern area of PCB, Power dissipation improves.
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(Vop=Vour(Typ.)+1V, Vce=Vpp, Ta=25%C, unless otherwise specified)

Input Voltage - Output Voltage Input Voltage - Input Current RL=00
3.5 ‘ 200
3.0 f RL=33Q 7 I
225 [ RL=3.3kQ g 150 1
(o) L L
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© 2.0 | a i /
g r
8 i £ 100
S 15 | £
5 r o
810 ¢ = L
3 g 07
0.5 L
0.0 k : oL
0 2 4 6 0 1 2 3 4 5 6
Input Voltage VDD [V] Input Voltage VDD [V]
Load Regulation Line Regulation RL=33Q
0 10 r
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g g 20
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0.5 3.40 ¢
3.38 F
0.4 | 3.36 F
s i > 334
S 03 [ & 332 - i
S r S E
s i g 330 ¢ /
= [ 5 .28 F
502 | 3 328 ¢
= [ S 3.26 [
= (@] E \
[a] 8 =
01 [ 3.24 z \
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' 320 B b —
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Output Current Io [mA] Temperature [*C]
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Typical Performance Characteristics (VOUT=3.3V)
(Vop=Vour(Typ.)+1V, Vee=Vpp, Ta=25%C, unless otherwise specified)

Current Limit ESR stability area
35 10 : ‘
3.0 | \\ | Instable area
> b )
225 f ) /////// /S /
o 20 | T ////////// S/
B / > ALY
S 15 F % /
> 0 F w Stable area
5 r 0.1 S ’/ ’I . S SN
2 10 | '////// S e e
3 . /I 4 Ay 4
O .
0.5 / ’//// / // / Z // /
0.0 b 0.01
0 100 200 300 400 500 600 0 50 100 150
Output Current Io [mA] Output Current Io [mA]
Ripple Rejection
0
-10
-20 7
-30 / /
— 40 /
m F /
= g RL=3.3kQ / /
x -50 F | s \
& g0 [RL=66Q _ ./ ! \‘/
a. F , Fi e
70— 4“ i
80 & == /.
%0 1~ [ Ri=330
RL=110Q ‘ ‘ H|
-100
0.01 0.1 1 10 100 1000
Frequency [kHz]
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Typical Performance Characteristics (VOUT=3.3V)

= |oad transient response
(Cin=Co=1pF)

(Vop=Vour(Typ.)+1V, Vce=Vpp, Ta=25%C, unless otherwise specified)

Iout @ 1MAS100mA

~ 10ps/div

Loyt : 1mA_<:>200mA

10ps/div

Vo:100mV/div

Io:50mA/div

[0:100mA/div  +--

Vo:100mV/div

oyt : 50mA<:>100mA

. 10ps/div

Vo:50mV/div

Ioyt : 50MAS200mA

10ps/div

Io:100mA/div

Vo:100mV/div

= Input rise characteristics

u CE rise characteristics

10ps/div

i1

i VDD:2V/div ...

L ovorvdiv

10/ e

L CER2V/diV e

1. Voilv/div L
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Typical Performance Characteristics (VOUT=1.8V)
(Vop=Vour(Typ.)+1V, Vce=Vpp, Ta=25%C, unless otherwise specified)

Input Voltage - Output Voltage Input Voltage - Input Current ~ RL=oo
25 | 200
20 [ I
= < 150
o by L
>15 | 8
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8 [ € 100 r
5 F o H
> 1.0 5 r
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0-07 1 S R SN T [ T SR N O- 4|/||\||\|\I\|\||\|\I\|\|
0 2 4 6 0 1 2 3 4 5 6
Input Voltage VDD [V] Input Voltage VDD [V]
Load Regulation Line Regulation RL=18Q
0 p 10
8
5 6t
> 70 s F
£ £ 40
E’ -10 E 0 F T ——
3 F 3 [
8 F 8 -2k
24 24 L
R g 4
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[ -8 [
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05 r 1.85 ¢
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0.1 |- 1.77
i 176 f
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Output Current Io [mA] Temperature [C]
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Typical Performance Characteristics (VOUT=1.8V)
(Vop=Vour(Typ.)+1V, Vce=Vpp, Ta=25%C, unless otherwise specified)

Current Limit ESR stability area
20 ol /’ — Instabl
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4
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-70
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0.01 0.1 1 10 100 1000
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Typical Performance Characteristics (VOUT=1.8V)
(Vop=Vour(Typ.)+1V, Vce=Vpp, Ta=25%C, unless otherwise specified)

= |oad transient response
(Cin=Co=1pF)
Tour : 1mA<_:>100mA _ ] IOL_JT_: 1mA_<:>200mA

. 10ps/div ... , 10ps/div o

B A

I0:50mA/div . . 10:100mA/div -

Vo:100mV/div

Vo0:200mV/div

oyt : 50mA<:>100mA _ ] Loyt : 50mA<:)200mA

. 10ps/div 10ps/div |

Io:50mA/div I0:100mA/div

. Vo:50mv/div . Vo:100mV/div

= Input rise characteristics = CE rise characteristics

CAOusdv 10us/div .

. CE:2Vv/div ...

. vbD:2v/div |

- Vo:500mV/div. . Vo:500mV/div
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Typical Performance Characteristics (VOUT=3.3V-1.8V)
(Vop=Vour(Typ.)+1V, Vce=Vpp, Ta=25%C, unless otherwise specified)

VDD=6.0V
CE Threshold Voltage _ Input Voltage - Input Current ICE
CV=GND 1.0
3.5 : L
3.0 © 0.8 [
= ; <
S : S 06
o 20 r - S
{=)] L c
] r o
S 15 ¢ 3 o4
45 r R
£ 10 g
o = 0.2
0.5 F
0.0 G oo bt b L
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Input Voltage CE [V] Input Voltage CE [V]
CV Threshold Voltage =~ VDD=6.0V Input Voltage - Input Current ICV
3.5 1.0
3.0 | I
. _ 08
S 25 ¢ 3 I
o r > [
> O 0.6 r T T ‘
g 2.0 - r
g g 5 I
S 15 | 5 04 [
2 g 5 ;
= 1.0 a F
3 . S 02
0.5 F
g oo b i bbb e bl L
0-0 IR ISR SRR AN ST SR N S N S N PR PR
0 1 2 3 4 5 6 0 1 2 3 4 > 6
Input Voltage CV [V] Input Voltage CV [V]
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Typical Performance Characteristics (VOUT=3.3V-1.8V)
(Vop=Vour(Typ.)+1V, Vce=Vpp, Ta=25%C, unless otherwise specified)

= CV transient response (Vo=1.8V—3.3V)

RL=0oo

= CV transient response (Vo=3.3V—1.8V)

RL=0co

cV:2V/div

cvi2v/div

CV:2V/div

cvi2v/div

Vo:1V/div Vo:1v/div
50ms/div 5 50ms/div
RL=3.3kQ _ RL=3.3kQ
cv:2v/div cviav/div
e P SO PP S T T e s S S
Vo:3.3V
VO'].SV ..................................................................
Vo:1V/div Vo:1v/div
1ms/div : 1ms/div
RL=6.6kQ RL=6.6kQ
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Typical Performance Characteristics (VOUT=3.3V-1.8V)
(Vop=Vour(Typ.)+1V, Vce=Vpp, Ta=25%C, unless otherwise specified)
m CV/CE transient response (Vo=1.8V—>0V—3.3V) m CV/CE transient response (Vo=3.3V—>0V—1.8V)

RL=0o0 RL=co

CE:5V/div: CE:5V/div

- Vo:3.3v

Vo:2v/div . 50ps/div Vo:2V/div : 50ps/div

RL=3.3kQ RL=3.3kQ

CE:5V/div

vo2v/div 1t i b soug/div Vo:2V/div | .. s50ps/div

RL=6.6kQ RL=6.6kQ2

CE:5V/divi

CE:5V/div
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