MITSUMI -

Ultra Low Noise, High PSRR, fast transient response 250mA LDO

MM3847 Series

The MM3847 is ultra low noise LDO capable of supplying 250mA output current. Designed to meet the
requirements of RF circuits, Image sensor and high resolution audio codec, the MM3847 device provides low noise,
High PSRR. It is available in WLCSP (0.65 mmx0.65 mm max.) and PLP-4 (1.0mmx1.0mm), which are suitable for
smartphones, wireless earphones and wearable devices.

&

= L ow noise

= High ripple rejection

m High speed transient response
= |Low dropout voltage

= Small packagwe

Main specifications

= Maximum rating supply voltage : -0.3Vto 6V

= QOperating voltage range : 2.2V to 5.5V

= QOperating ambient temperature 1 -40°C to 85C

® Qutput current : 250mA

m Input current (OFF) : Typ. 0.01uA

= No-load input current : Typ. 17UA

= Qutput voltage range :1.2v/1.8v/2.8V/3.0V/3.3V/ 4.5V

= Qutput voltage accuracy t 2% (1.8V=Vour(Typ.), Vop=Vour+1V to 5.5V, Igyr=1mA to 250mA)
£3% (Vour(Typ.)<1.8V, Vpp=Vour+1V to 5.5V, Ioyr=1mA to 250mA)

= Line regulation : Typ. 0.02%/V (Vpp=Vour(Typ.)+1V to 5.5V)

® Load regulation : Typ. 0.001%/mA (Ioyr=1mA to 250mA)

= Dropout voltage : Typ. 90mV (Ioyt=250mA, Vour(Typ.)=2.8V, WLCSP-4E)
Typ. 115mV (Ioyr=250mA, Vour(Typ.)=2.8V, SSON-4D)

= PSRR : Typ. 80dB (f=1kHz, Ioyr=20mA)

= Qutput noise voltage : Typ. 8uVrms (fgw=10 to 100kHz, Ioyr=1mA)
Typ. 6uVrms (fgw=10 to 100kHz, I ;1=250mA)

® Qutput capacitor : 2.2uF (Ceramic capacitor)

m Protection function : Over current protection, TSD

= Additional function : ON/OFF control, Auto discharge

= WLCSP-4E m Portable communication device

= SSON-4D = Photographing / Imaging device

= Wearable device

= Power supply for high-sensitivity image sensor
= Power supply for ADC / DAC
= Power supply for RF circuit

Mitsumi Electric CO.,LTD.

Semiconductor Business Division tel:+81-46-230-3470
Strategy Engineering Department )
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Model Name

M M 3 8 4 7 X X X X X X
| |
Series name (A) (B) (©) (D) (E)
. A . L :
(A) |Function Type Z CE=H active, with discharge function
12 |1.2V
18 |1.8v
28 [2.8V i
(8) |output voltage rank Output voltage other than those listed on the left,
30 (3.0v Please contact us.
33 |3.3V
45 14.5V
L |WLCSP-4E
(C) |Package
R [SSON-4D
. . C |B housing (WLCSP-4E standard)
(D) [Packing specifications1 -
R |R housing (SSON-4D standard)
(E) |Packing specifications2 E |Emboss tape / Halogen free

Block Diagram
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Pin Configuration

= WLCSP-4E
Pin No. | Pin name Function
Al Vpp Voltage supply pin
A2 Vour Output pin
B1 CE ON/OFF-control pin
Top view Connect CE pin with VDD pin, when it is not used.
B2 GND  |GND pin
= SSON-4D
4 3 Pin No. | Pin name Function
1 Vourt Output pin
Notel
oe 2 GND  |GND pin
3 CE ON/OFF-control pin
Connect CE pin with VDD pin, when it is not used.
1 2 .
Top view 4 Vpp Voltage supply pin

*Notel:Heat spreader bottom with GND.

3
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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 6.0 V
Output voltage Vour -0.3 Vpp+0.3 V
CE input voltage Vce -0.3 6.0 \Y
Output current Tout 0 300 mA
Power dissipation |WLCSP-4E Pd - 700 mwW
*Note2,3 SSON-4D - 940 mw

*Note2:In consideration of product life, please examine the use in less than 80%.

*Note3:JEDEC51-7 standard

Recommended Operating Conditions

Item Symbol Min. Max. Unit
Operating ambient temperature Taopr -40 85 C
Operating voltage Vbpop 2.2 5.5 V
CE Operating voltage Vbpop 0 5.5 \Y,
Output current Veeop 0 250 mA

Electrical Characteristics

(Vop=Vour(Typ.)+1V, Vce=1.2V,Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Item Symbol Conditions Min. Typ. Max. Unit
Standby current Vce=0.3V (Disabled)
Ibporst - 0.01 1 MA
uiescent current Vee=1.2V, Ioyr=0mA
Q CE ouT _ 17 23 LA
VDD=2'2VI VOUT=1'2V
Vee=1.2V, Ioyr=0mA
Ioo1 cE ouT - 17 23 HA
VDD=3.8V, VOUT=2'8V
Vee=1.2V, Ioyr=0mA
CE ouT _ 19 25 LA
VDD=5'5VI VOUT=4'5V
Vee=1.2V, Ioyr=250mA
Iop2 cE ouT - 250 425 HA
Output voltage tolerance Vpp=Vour+1V to 5.5V
IOUT=1mA to 250mA '2 - 2 0/0
1.8V=Vqyr
VOUT
VDD=VOUT+ ].V to 55V
IOUT=1mA to 250mA '3 - 3 0/0
Vour<1.8V
Line regulation Vpp=Vour+1V to 5.5V
9 Vine | PP VouT - 0.02 - %/V
IOUT=1mA
Load regulation Iout=1mA to 250mA
reguiat Viowo | T - | 0.001 - | %/mA
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Electrical Characteristics

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Item Symbol Conditions Min. Typ. Max. Unit
D t volt WLCSP-4E Vour=1.8V, Ioyr=250mA
ropout voltage CS Voo, ouT ouT ) 120 160 mv
Vour=2.8V, Ioyr=250mA
Vpo2 out out - 90 120 mv
Vour=4.5V, Ioyr=250mA
Vo3 out ouT - 60 80 mv
N-4D Vour=1.8V, I5yr=250mA
S50 Vot ouT out - 140 400 mv
Vour=2.8V, Ioyr=250mA
Vpo2 out out - 115 135 mv
Vour=4.5V, Ioyr=250mA
Vpo3 ouT ouT - 90 115 mv
Power supply rejection ratio f=1kHz, Ioyr=20mA
PP TE] PSRR, ou - 80 - dB
*Note4
f=10kHz, Ioyt=20mA
PSRR, out - 70 - dB
f=100kHz, I ;7=20mA
PSRR; ouT - 60 - dB
Output noise voltage few=10Hz to 100kHz
* A - 8 - MVrms
Note4 IOUT= ImA
faw=10Hz to 100kHz
Viz - 6 - HVrms
IOUT=250mA
Short circuit current
Isc 250 500 - mA
CE High input threshold Vpp=2.2V to 5.5V
Vcen 1.2 - - \
CE Low input threshold Vpp=2.2V to 5.5V
Ve - - 0.4 \
CE Input current Vee=5.5, Vpp=5.5V
p Teen CE DD _ 55 _ LA

*Note4:The parameter is guaranteed by design
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Electrical Characteristics

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Item Symbol Conditions Min. Typ. Max. Unit
Turn-on time From Ve > V
urn-on & ton ce = Veew - 80 | 150 us
tO VOUT*QSO/O
hoot tart-
Overshoot on start-up Vos ) ) 5 %
*Note4
Line transient 1 VDD=VOUT+ 1V to VOUT+1'6V
ViNe-T1 -1 - - mvV
*Note4 tr=30ps
Line transient 2 VDD=VOUT+1'6V to VOUT+ 1V
VUNe-T2 - - 1 mV
*Note4 tr=30ps
Load transient 1 Ioyr=1mA to 250mA
rans! Viowor |0 -40 - - mVv
*Note4 tr=10ps
Load transient 2 Ioyr=250mA to 1mA
rans! Vioap-T2 o - - 40 mV
*Note4 tr=10pus
Thermal shutdown T; risin
r utaow Tsp |9 - 160 - °C
*Note4
Thermal shutdown hysteresis T; falling from shutdown
: drdown nysteres! TSDhys |’ g - 15 ) T
*Note4
Output discharge resistance Vee<V,
P ? Roc BT - 230 - Q

*Note4:The parameter is guaranteed by design

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Item
Output voltage Dropout voltage
Model name .
Vour (V) Vio (V)

Conditions Min. Typ. Max. Conditions Min. Typ. Max.
MM3847A12LCE |Vpp=Vour+1V to 5.5V | 1.164 | 1.200 | 1.236 |Vpp=Vour-0.1V 330 1,000
MM3847A18LCE |Ioyr=1mA to 250mA 1.764 | 1.800 | 1.836 |Ipyr=250mA 120 400
MM3847A21LCE |WLCSP-4E 2.058 | 2.100 | 2.142 [*Note5 100 300
MM3847A28LCE 2.744 | 2.800 | 2.856 90 120
MM3847A30LCE 2.940 | 3.000 | 3.060 i 85 110
MM3847A33LCE 3.234 | 3.300 | 3.366 80 100
MM3847A45LCE 4.410 | 4.500 | 4.590 60 80
MM3847228LCE 2.793 | 2.850 | 2.907 90 120
MM3847A12RRE |Vpp=Vour+1V to 5.5V | 1.164 | 1.200 | 1.236 |Vpp=Vour-0.1V 440 1,000
MM3847A18RRE |Ioyr=1mA to 250mA 1.764 | 1.800 | 1.836 |Ipyr=250mA 140 400
MM3847A21RRE [SSON-4D 2.058 | 2.100 | 2.142 |*Note5 130 300
MM3847A28RRE 2.744 | 2.800 | 2.856 115 150
MM3847A30RRE 2.940 | 3.000 | 3.060 i 110 145
MM3847A33RRE 3.234 | 3.300 | 3.366 100 135
MM3847A45RRE 4.410 | 4.500 | 4.590 90 125
MM3847Z28RRE 2.793 | 2.850 | 2.907 115 150

*Note5:Models of VOUT=2.1V or less are alternative measurements.
It is judged by the output voltage when VDD=VOUT+VDO_MAX. and IOUT=250mA.

May, 2024 Rev.1
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Test Circuit

Cin
I

CE
f GHI\iD

vDD VOUT

Application Circuit

VDD VOUT |4—>

CE

GND
-

3
+1h qug
34

(Example of external parts)
= Qutput capacitor Ceramic capacitor 2.2pF
= Input capacitor Ceramic capacitor 1.0pF *Temperature characteristics : B

= 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.

7
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1. There is risk that deterioration and destruction of IC when using it exceeding the absolute maximum rating.

10.

11.

12.

The absolute maximum rating, Never exceed it. The functional operation is not assured.

. There is a risk that it becomes impossible to maintain this performance and reliability IC original

when using exceeding recommended operation voltage.
Please use it in recommended operation voltage.

. 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.

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

. The ESR of output capacitor must be stable area, defined in ESR stability area.

In case of using ceramic capacitor, no additional ESR resistance needed.

The ceramic capacitor must be used more than 2.2uF and X5R temperature characteristics.

To ensure the actual capacitance is never less than 1.7uF, consider initial tolerance, applied voltage derating,
and temperature coefficient.

. For noise and stability, VDD and GND pattern is required to low impedance.

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

. In case output voltage is higher than input voltage, the overcurrent flow from output pin to input pin,

by internal parasitic diode. In such application, the external bypass diode must be connected
between output pin and input pin.

Schottky barrier diode

T <+ Voo Vour [t
R e
>— CE
GND
r

. When overcurrent or output short-circuit, this IC will limit output current by overcurrent protection circuit.

However, there is a risk of destroying that IC generates heat and exceeding package power dissipation.
The characteristic depending on the board and use condition. Please evaluate IC in the set.

The over current protection circuit of the vertical type is built into this IC.

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.

Please evaluate IC in the set.

It returns automatically in temperature returned after it shuts down by self-generation of heat.
After it returns, it shuts down again by self-generation of heat.

It is necessary to change the environment used (IC consumption, temperature)
if it operates in upper cycle.

May, 2024 Rev.1
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13. If VDD rise time is longer than soft start time inside IC, it is possibility that output
overshoot or chattering. Turn on by CE or VDD rise time within 500ps.

14. If the condition is 0.3V=VCE=VDD-0.3V,input current increase for shoot through current.
To reduce current consumption, please use except above condition (no shoot through current).

15. It is possible to increase output voltage, if the condition is low output current and high temperature.
To add load current to provide it.

May, 2024 Rev.1



MITSUMI -

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.

= WLCSP-4E
JEDEC51-7 standard (4 layer FR-4 board)
Board size 114.3mmx76.2mm t=1.6mm Copper foil area 80%
Power dissipation 700mwW
900 ‘ |
800 F JEDECS51-7 standard(4 layer)
700 *
'g‘ 600 F
£ g \\
'~ 500 |
o r \
© 400 F ™\
o E
U \
a F N
o} E \
2 200
o r \
a C \
100 F
0 E 1 1 1 1 N
0 25 50 75 100 125 150
Ambient temperature [C]

= SSON-4D
JEDEC51-7 standard (4 layer FR-4 board)
Board size 114.3mmx76.2mm t=1.6mm Copper foil area 80%
Power dissipation 940mwW
1200 ‘ ‘
1000 JEDECS51-7 standard(4 layer)
T 800 | "\
E : \
S 600 | .
g ; \
%] L
A 400 .
o) i
3 i \
e 200
0 I 1 1 1 n
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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Typical Performance Characteristics (VOUT=1.2V, WLCSP-4E)
(Mop=Vour(Typ.)+1V, Ve=1.2V,I5yr=1mA, Cin=1pA, Co=2.2pA, Ta=25C unless otherwise specified)

14
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Typical Performance Characteristics (VOUT=1.2V, WLCSP-4E)
(Mop=Vour(Typ.)+1V, Ve=1.2V,I5yr=1mA, Cin=1pA, Co=2.2pA, Ta=25C unless otherwise specified)

Current limit Output voltage - Ambient temperature
1.4 1.24
1.2 1.23
1.0 1.22
= =
0.8 g121
S el
© S
> 0.6 > 1.20
5 5
=) =y
304 3 119
0.2 1.18
0.0 1.17
0 100 200 300 400 500 600 -50 -25 0 25 50 75 100
Output current [mA] Ambient temperature [°C]
Thermal shut down Output discharge resistance
1.4 260
1.2 —
1.0 8
= § 240
808 3
S o 230
> 0.6 o
5 2
g % 220
3 0.4 -E:
2 210
0.2 =]
(@]
0.0 L 200
75 50 -25 0 25 50 75 100 125 150 175 20 25 30 35 40 45 50 55
Ambient temperature [°C] Input voltage [V]
PSRR Output voltage noise
0 10
20 E ——100uA
< 1 —1mA
> ——250mA
_ 40 %
[an]
3 S 0.1
z :
9 -60 E
©
Z o001
-80 3
5
o
-100 0.001
0.01 0.1 1 10 100 1000 0.01 1 100
Fregency [kHz] Frequency [kHz]
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Typical Performance Characteristics (VOUT=1.2V, WLCSP-4E)
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Typical Performance Characteristics (VOUT=1.2V, WLCSP-4E)
(Mop=Vour(Typ.)+1V, Ve=1.2V,I5yr=1mA, Cin=1pA, Co=2.2pA, Ta=25C unless otherwise specified)

= Enable Turn-on response
<CE=0=1.2V, RL=0o>

IntP 6.256S/5 Normal

= Enable Turn-off response

<CE=1.2=0V, RL=0c0>
Stopped '] 250MS /s Normal

CE:1V/div

20us/div

= Enable Turn-on response
<CE=0=1.2V, RL=4.8Q>

500 us/div

= Enable Turn-off response
<CE=1.2=0V, RL=4.8Q>

Stopped bl IntP 6.25GS/5 Normal Stopped bl IntP 6.266S/s Normal
T T
e CE:1v/div e
fem e,
E=r e fro e e Vg nt500mvV/dive
E 20us/div
- 20us/div

May, 2024 Rev.1




MITSUMI

Typical Performance Characteristics (VOUT=

2.8V, WLCSP-4E)
(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

3.0

Output voltage [V]

0 0.5

2.5

2.0

1.5

1.0 ——RL=2.8kQ
——RL=280Q

0.5 ——RL=28Q
——RL=11.2Q

0.0

Output voltage - Input voltage

1 15 2 25 3 385 4 45 5 55

Input voltage [V]

25

Quiescent current [HA]

0 05 1 15 2 25 3 35 4 45 5 55

Quiescent current

Input voltage [V]

lo=0mA

Ground current

Load regulation

Input voltage [V]

Output current [mA]

300 2
250 0
< 200 > 2
3 E,
‘e c
g 150 2 -4
5 i)
o 3
D g
5 00 T -6
(G S
50 -8
0 -10
0 50 100 150 200 250 0 50 100 150 200 250
Output current [mA] Output current [mA]
Line regulation Dropout voltage
1.0 100
0.8 90
0.6 80
< 04 = 70
S £
= 0.2 ‘;’ 60
S =)
2 00 e — & 50
R S
2 -0.2 2 40
g g
g-04 g 30
-
-0.6 e 20
-0.8 10
-1.0 0
3.5 4 4.5 5 5.5 0 50 100 150 200 250
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Typical Performance Characteristics (VOUT=2.8V, WLCSP-4E)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Current limit Output voltage - Ambient temperature
3.0 2.86
2.5 2.84
=20 S 2.82
(] [}
g g
= 1.5 = 2.80
o o
> >
5 5
21.0 2278
> 3>
O (]
0.5 2.76
0.0 2.74
0 100 200 300 400 500 600 -50 -25 0 25 50 75 100
Output current [mA] Ambient temperature [°C]
Thermal shut down Output discharge resistance
3.0 260
25 T — 250
=)
Q
o
E 2.0 § 240
S 7
[o)] [
S5 o 230
[S =
= ©
> ~
g- 1.0 8 220
© s
3
0.5 5 210
(@]
0.0 — 200
-75 -50 -25 0 25 50 75 100 125 150 175 2.0 2.5 3.0 3.5 4.0 45 5.0 5.5
Ambient temperature [°C] Input voltage [V]
PSRR Output voltage noise
0 10
—1mA _ ——100uA
-20 ——20mA N . —_— 1A
——100mA ~ ——250mA
——250mA =]
— 40 -
[an]
8 S 0.1
o c
o (&)
9 -60 E
©
= 0.01
-80 3
£
S
-100 0.001
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
Fregency [kHz] Frequency [kHz]

May, 2024 Rev.1

16



20us/div

IntP 6.2568/s Normal

Vour:50mV/div

1

loyr:200mA/div

it A P e

25°C unless otherwise specified)

10us>

tf

2.2uA, Ta

2

1mMAS250mA tr

1pA, Co

: |

v

<Iour

Stopped
T 50

1mA, Cin

)
W
b
o
)]
O]
|
S
>
Q
N

il 2
o nunn nuunl £
T T@ [Te) o RARH W
~ N > HHH jeo & > :
w N 5 S W. = & 5 . .w : 2.
{ > - T T 2 : k]
S 1 S 2 a3 o 2 Bl P
N ENS] -~ E it E gl 2 L [
o I 3T El b &
(7)) E o 4 HH m HHH w m : o o
O B o g ] S A > 5
] - N - .m HHH W % VO
oy > 9 HE O izl o : :
F - T N} 3 N
o Ba g < N I
YEE = 5 | | £ |
= s I=HE « = @ [ | L
o S 5 g S e i
5l= o o 3 [ it W > |z
(@] ol © - o Q £ SRamsE: t Q (o} e
V qu m — m mV = HWHHHHHH T mV ] M
O MR 3 = o L] W T
o 5 =) - [ERERRREE T o —+
c Q hi] = a + HEREREEE t Q
VD o v < EEEEHE T [ -
(o} > v c | W v 0
m w ) O [EEEE W ) V =
f. C In S i c @
(=) QO N | ! Q> —_
= 0 @ ““““ | n >
c i c +
nn._n © < W . Cc 5 @
= ° 5 E | ( 5 3, <
s e - . 5 29 o 37y g
— kS, S = g L S L 2
o a 3.5 : J o -
= [¢5] ¥s3 . VE | S8 =
- O \x i T i Ve =



MITSUMI

Typical Performance Characteristics (VOUT=2.8V, WLCSP-4E)

(Mop=Vour(Typ.)+1V, Ve=1.2V,I5yr=1mA, Cin=1pA, Co=2.2pA, Ta=25C unless otherwise specified)
= Enable Turn-on response = Enable Turn-off response
<CE=0=1.2V, RL=0o> <CE=1.2=0V, RL=0co>

Stopped 1

IntP 6.256S/5 Normal Stopped 2 250MS/s Normal
T o T

“““““““ e
CE:1V/div
T T
B e e CEVAiv e B e e e
e v
Vour:1V/div
‘ Vour:1V/div
20us/div MH?{JT{HH{HHHHH
500 us/div
= Enable Turn-on response = Enable Turn-off response
<CE=0=1.2V, RL=11.2Q> <CE=1.2=0V, RL=11.2Q>
Stopped b IntP 6.256S/5 Normal Stopped b IntP 6.256S/5 Normal
CE:1V/div
T
Vour:1V/div Vour:1V/div
20us/div 20us/div
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MITSUMI

Typical Performance Characteristics (VOUT=4.5V, WLCSP-4E)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Output current [mA]

Output voltage - Input voltage Quiescent current
5.0 25
4.5 1o=0mA
4.0 20
— 35 <
> =
o 3.0 5 15
S5 5
o o
> -
= 2.0 S 10
& g
3 15 _q_:.;
1.0 C 5
0.5
0.0 0
0 05 1 15 2 25 3 35 4 45 5 55 0 05 1 15 2 25 3 35 4 45 5 55
Input voltage [V] Input voltage [V]
Ground current Load regulation
2
300
250 0
3 200 E 2
5 5
E 150 g 4
o =
© [3]
5 5 -6
3 100 9
C] S
50 -8
0 -10
0 50 100 150 200 250 0 50 100 150 200 250
Output current [mA] Output current [mA]
Dropout voltage
120
100
=
E 80
[}
[=))
£ 60
o
>
5
g 40
o
a
20
0
0 50 100 150 200 250
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MITSUMI

Typical Performance Characteristics (VOUT=4.5V, WLCSP-4E)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Current limit Output voltage - Ambient temperature
5.0 4.58
45 4.56
4.0
4.54
_ 35 —
= < 4.52
o 3.0 °
g g
£ 2.5 = 4.50 —— —
> >
= 2.0 =
g_ g_ 4.48
> 15 3
o O 4.46
1.0
0.5 4.44
0.0 4.42
0 100 200 300 400 500 600 -50 -25 0 25 50 75 100
Output current [mA] Ambient temperature [°C]
Thermal shut down Output discharge resistance
5.0 260
4.5
40 E 250
Q
> 35 Lgf 240
o 3.0 .§
£ 25 5 230
> 2
§_ 2.0 g
g 220
3 1.5 %
3
10 £ 210
0.5 o
0.0 — 200
-75 -50 -25 0 25 50 75 100 125 150 175 2.0 2.5 3.0 3.5 4.0 45 5.0 5.5
Ambient temperature [°C] Input voltage [V]
PSRR Output voltage noise
0 10
tmA - ——100uA
T
|$ 1 —1mA
> ——250mA
=
@ 8
=] B4
= 2 0.1
o (&)
2 g
©
>
s 0.01
g
3
o
-100 0.001
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
Fregency [kHz] Frequency [kHz]
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MITSUMI

Typical Performance Characteristics (VOUT=4.5V, WLCSP-4E)
(Mop=Vour(Typ.)+1V, Ve=1.2V,I5yr=1mA, Cin=1pA, Co=2.2pA, Ta=25C unless otherwise specified)

= Enable Turn-on response = Enable Turn-off response
<CE=0=1.2V, RL=0co> <CE=1.2=0V, RL=0o>
Stopped b IntP 6.256S/5 Normal Stopped b 250MS/s Normal

CE:1V/div

e CE:1V/div

20us/div 500 us/div
= Enable Turn-on response = Enable Turn-off response
<CE=0=1.2V, RL=18Q> <CE=1.2=0V, RL=18Q>
Stopped b IntP 6.256S/5 Normal Stopped b IntP 6.256S/5 Normal

CE:1V/div

Vour:2V/div | Vour:2V/div

20us/div 20us/div

May, 2024 Rev.1



MITSUMI

Typical Performance Characteristics (VOUT=1.2V, SSON-4D)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Output voltage - Input voltage Quiescent current
1.4 %
lo=0mA
1.2 [ 20
— 1.0 <
> =
. w2 15
% 0.8 §
S 3
>
- 06 € 10
E} ——RL=1.2kQ 8
304 ——RL= 8
3 0. RL=120Q 5
- © 5
0.2 RL=28Q
—RL=4.8Q
0.0 0
0 05 1 15 2 25 3 35 4 45 5 55 0 05 1 15 2 25 3 35 4 45 5 55
Input voltage [V] Input voltage [V]
Ground current Load regulation
300 5
250 0
< 200 %‘
= = 0
c
g 150 S
3 =]
o] 2 -10
5 100 =
g 3
C] S
50 -15
0 -20
0 50 100 150 200 250 0 50 100 150 200 250
Output current [mA] Output current [mA]
Line regulation
1.0
0.8
0.6
< 04
£ 0.2
c
§=]
B 0.0
=]
i',’ -0.2
204
-
-0.6
-0.8
-1.0
2 2.5 3 3.5 4 4.5 5 55
Input voltage [V]

May, 2024 Rev.1
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MITSUMI

Typical Performance Characteristics (VOUT=1.2V, SSON-4D)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Current limit Output voltage - Ambient temperature
1.4 1.24
1.2 1.23
1.0 1.22
= =
0.8 ®1.21
S el
© S
> 0.6 > 1.20 ——
2 2
304 3 119
0.2 1.18
0.0 1.17
0 100 200 300 400 500 600 -50 -25 0 25 50 75 100
Output current [mA] Ambient temperature [°C]
Thermal shut down Output discharge resistance
1.4 260
1.2 ﬁ —, 250
T E
1.0 8
s § 240
208 3
£ S 230
B ()
9 o
: 0.6 5
= 3 220
304 -E:
)
[=8
0.2 g 210
0.0 L 200
-75 -50 -25 0 25 50 75 100 125 150 175 2 2.5 3 3.5 4 4.5 5 5.5
Ambient temperature [°C] Input voltage [V]
PSRR Output voltage noise
0 10
20 - ——100uA
.i 1 —1mA
= ——250mA
_ 40 %
[an]
=) 8 0.1
g 60 &
2 8
©
2 0.01
-80 3
5
o
-100 0.001
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
Fregency [kHz] Frequency [kHz]
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MITSUMI

Typical Performance Characteristics (VOUT=1.2V, SSON-4D)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

ESR stable area

10
1
G
% Stable area
w 0.1
0.01

0 50 100 150 200 250

Output current [mA]

m | oad transient response
<Iour=0mMA&250mA tr=tf=10us>

<Iour=1mMA&S250mA tr=tf=10us>

Stopped % IntP 6.256S/s Normal Stopped kil IntP_6.25GS/s _Normal
@ 50.0mY vy 8 D 50.0mV.ativey 0
Moin = 1.25 W Mein = 1.25 W
20us/div 20us/div
i

L ¥ L . W\\

\ J 5

loyr:200mA/div loyr:200mA/div
s e W e S
i Vour:50mV/div Vour:50mV/div

m | oad transient response
<VDD=V0UT+1V<:>VOUT+1'6VI tr=tf=30us>

YOKOGAWS 4 2b1 ] ZOM5-S  SOUSAiv
: : 50us/div

May, 2024 Rev.1




= Enable Turn-on response

(Vop=Vour(Typ.)+1V, Ve=1.2V,Ioyr=1mA, Cin=1pA, Co=2.2pA, Ta=25%C unless otherwise specified)
= Enable Turn-off response
<CE=1.2=0V, RL=00>

<CE=0=1.2V, RL=0o>
Stopped h '] IntP 6.25GS/s Normal 250MS/ Normal
L e - 7
e o
TR CE:1V/div
Bt CE:1v/div e T e

our-500mV/div

Vour:500mV/div

HHHHH 20us/div '1 500 us/div
= Enable Turn-on response = Enable Turn-off response
<CE=0=1.2V, RL=4.8Q> <CE=1.2=0V, RL=4.8Q>
Stopped h'] IntP_6.2565/s Normal IntP_6.256S/s Normal
@ 50mVaE S .
i HEHHHH
CE:1V/div

e
H
H

CE:1V/div

Vour:500mV/div

20us/div

May, 2024 Rev.1
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MITSUMI

Typical Performance Characteristics (VOUT=2.8V, SSON-4D)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Output voltage - Input voltage

Quiescent current

Input voltage [V]

Output current [mA]

3.0 25
10=0mA
25 20
= 2.0 '<_:'1
= =15
g 5
S15 5
o o
> +« 10
E g
210 ——RL=2.8kQ g
>
) ——RL=280Q 'g
& 5
0.5 ——RL=28Q
——RL=11.2Q
0.0 0
0 05 1 15 2 25 3 35 4 45 5 55 0 05 1 15 2 25 3 35 4 45 5 55
Input voltage [V] Input voltage [V]
Ground current Load regulation
300 5
250 0
< 200 5
3 E s
‘e c
g 150 2
o 5]
3 =
o ? -10
5 100 T
(G S
50 -15
0 -20
0 50 100 150 200 250 0 50 100 150 200 250
Output current [mA] Output current [mA]
Line regulation Dropout voltage
1.0 160
0.8 140
0.6
120
0.4
s Z,
E 02 £ 100
c
S 00 R R E— g 80
] ©
=] >
%-0.2 = 60
= o
lg -0.4 g 20
~ 06 =
-0.8 20
-1.0 0
3.5 4 45 5 5.5 0 50 100 150 200 250
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MITSUMI

Typical Performance Characteristics (VOUT=2.8V, SSON-4D)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Current limit Output voltage - Ambient temperature
3.0 2.86
2.5 2.84
E 2.0 E 2.82
(] [}
{=)) [=)]
£ 15 S 2.80 e
o o
> >
5 5
21.0 2278
> 3>
O (]
0.5 2.76
0.0 2.74
0 100 200 300 400 500 -50 -25 0 25 50 75 100
Output current [mA] Ambient temperature [°C]
Thermal shut down Output discharge resistance
3.0 260
2.5 — 250
=)
8
=20 g 20
° z
j=))
S15 = 230
[S =
5 2
810 g 220
S 2
3
0.5 £ 210
3
L (@]
0.0 200
-75 -50 -25 0 25 50 75 100 125 150 175 2 2.5 3 3.5 4 4.5 5 5.5
Ambient temperature [°C] Input voltage [V]
PSRR Output voltage noise
0 10
—1mA
20 —20mA i~ ——100uA
——100mA ,i 1 —1mA
——250mA e —250mA
40 =
o 0]
5 3 0.1
o c
& -60 g
2 g
9
- 0.01
-80 §_
3
o
-100 0.001
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
Fregency [kHz] Frequency [kHz]
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Typical Performance Characteristics (VOUT=2.8V, SSON-4D)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

ESR stable area
10
1
G
3 Stabl
table area
Y01
0.01
0 50 100 150 200 250
Output current [mA]

m | oad transient response

<Iour=0mMA&250mA tr=tf=10us> <Iour=1mMA&S250mA tr=tf=10us>
Stopped h '] IntP 6.256S/5 Normal Stopped 13 IntP 6.256S/s Normal

@ 50.0mY vz B @ 50.0mY v 8

Main T 1.25 M Main T 1.25 M
20us/div 20us/div
T / \ T /
\
loyr:200mA/div loyr:200mA/div
»wh..m“m = m:?:\ \M o = A tn o, A o m,:.w m»;wm«w e s mwwmw ‘-qu.‘.u
Vour:50mV/div Vour:50mV/div

m | oad transient response
<VDD=V0UT+1V<:>VOUT+1'6VI tr=tf=30us>

YOKOGAWA 4 29 7 20MS/s  5OHSAliv
; ; 50us/div

29
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MITSUMI =

Typical Performance Characteristics (VOUT=2.8V, SSON-4D)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

= Enable Turn-on response = Enable Turn-off response
<CE=0=1.2V, RL=0co> <CE=1.2=0V, RL=0co>
Stopped h'] IntP 6.256S/5 Normal Stopped a 250MS; Normal
@ 1.00 Va® @ 1.0 Va®
“““ e T e e e R et UL o B i o
e e e e A e e e e e e S B : PR
P CE:1V/div
! EEEEE R ! e
St CE:1V/div e

/ Vour:1V/div Vour: 1V/div
I Ee e e
i L uwa - 0w
= Enable Turn-on response = Enable Turn-off response
<CE=0=1.2V, RL=11.2Q> <CE=1.2=0V, RL=11.2Q>
Stopped h'] IntP 6.256S/5 Normal Stopped il IntP 6.256S/s Normal
@ 1.00 Va® @ 1.0 Va®
“““ e T e e e R et UL e aiLes i e
e SRt et » PR SRR
e CE:1v/div
L HE S ! SEEssEEsEisssssa sty
e CE:1V/div A e e S
N\
/o o o
7 Vour:1V/div S ; v Vour:1V/div
B . e
f s nnnaaydunnnis HH HHHH = - : =
e i : : : 20us/div i S i ~ 20us/div
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MITSUMI

Typical Performance Characteristics (VOUT=4.5V, SSON-4D)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Output current [mA]

Output voltage - Input voltage Quiescent current
5.0 25
lo=0mA
4.0 20
- <
> =
5 3.0 = 15
2 L
S 3
>
g 2.0 Ja‘_:; 10
& g
=2 (]
3 2
1.0 & 5
0.0 0
0 05 1 15 2 25 3 35 4 45 5 55 0 05 1 15 2 25 3 35 4 45 5 55
Input voltage [V] Input voltage [V]
Ground current Load regulation
300 5
250 0
=z s>
3 200 E p
‘e c
9 150 2
5 i)
o 3
=] g -10
S 100 =
g g
O o}
50 -15
0 -20
0 50 100 150 200 250 0 50 100 150 200 250
Output current [mA] Output current [mA]
Dropout voltage
120
100
=
E 80
[}
[=))
8 60
o
>
g8 40
o
a
20
0
0 50 100 150 200 250
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MITSUMI

Typical Performance Characteristics (VOUT=4.5V, SSON-4D)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

Fregency [kHz]

Current limit Output voltage - Ambient temperature
5.0 4.58
45 4.56
4.0
4.54
35 —
= 2 4.52
° 3.0 @
{=)) [=)]
S5 8 450 ——
o o
> >
5 20 S 448
o Q.
515 5
o O 4.46
1.0
05 4.44
0.0 4.42
0 100 200 300 400 500 -50 -25 0 25 50 75 100
Output current [mA] Ambient temperature [°C]
Thermal shut down Output discharge resistance
5.0 260
45
4.0 E 250
35 8
s § 240
o 3.0 %
£25 = 230
S S
= 20 E
= 5 g 220
3" S
3
1O £ 210
3
0.5 L o
0.0 200
-75 50 -25 0 25 50 75 100 125 150 175 2 2.5 3 3.5 4 4.5 5 5.5
Ambient temperature [°C] Input voltage [V]
PSRR Output voltage noise
0 10
—1mA
20 E ——100uA
1 —
|2 1mA
> ——250mA
-40 =
o ]
5 3 0.1
o c
& -60 S
2 g
©
e 0.01
-80 §_
3
o
-100 0.001
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000

Frequency [kHz]
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Typical Performance Characteristics (VOUT=4.5V, SSON-4D)

(Vop=Vour(Typ.)+1V, V=12V, Ioyr=1mA, Cin=1pA, Co=2.2uA, Ta=25%C unless otherwise specified)

ESR stable area

10

ESR [R]

0.1

0.01
0 50 100 150 200 250

Output current [mA]

m | oad transient response

<Iour=0mMA&250mA tr=tf=10us> <Iour=1mMA&S250mA tr=tf=10us>

Stopped i) IntP_6.256S/s Normal topped 13 IntP_6.256S/s Normal
@ 50.0mV dives (8 D 50.0mY i B
Main : 1.5 N . Main 1.5 W .
20us/div 20us/div
i ¥
I / s 1 / \\
A
loyr:200mMA/div loyr:200mA/div
ANt b, s e o b et tanibei i AP o o A bbb
e g T N e i o 7 e R e R S

Vour:50mV/div

Vour:50mV/div

m | oad transient response

<VDD=VOUT+ 1V<:>VOUT+ 1. 5V, tr=tf=30us>
YOKOGAWA +* i 9 q i Z20MS/8  DONsAiv

50us/div

© Vpp:1V/div

Vour:2mV/div
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MITSUMI

(Vop=Vour(Typ.)+1V, Ve=1.2V,Ioyr=1mA, Cin=1pA, Co=2.2pA, Ta=25%C unless otherwise specified)
= Enable Turn-off response
<CE=1.2=0V, RL=00>

= Enable Turn-on response

<CE=0=>1.2V, RL=00>
Stopped il IntP 6.256S/s Normal Stopped h'] 250M Normal
- " I
e S T [T
fpEaessunsnt CE:1V/div
1 e 1
S et
e CE:1V/div =
il s
f.,.s— HH t . i
Vour:2V/div S Vour:2V/div
: e i
20us/div 500 us/div
= Enable Turn-on response = Enable Turn-off response
<CE=0=1.2V, RL=18Q> <CE=1.2=0V, RL=18Q>
Stopped il IntP 6.256S/s Normal Stopped h'] IntP_6.256S/s Normal
D20 VaeE __ - - _ Vi _ ‘ _ _
i B i HIEICE
mamam CE:1V/div
1 S 1
CE:1V/div =
t e SRR
ﬁss” B N
Vour:2V/div i - Vour:2V/div
/ E sl L
I=EF====§=EE'T"? R P HRHE R
20us/div 20us/div
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