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= YOUSHANG
1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG
Description Pin Assignments
The NK-AP7361E is a 1A, adjustable and fixed output voltage, ultra-
low dropout linear regulator with enable function. The device (Top View)
includes
pass element, error amplifier, band-gap reference, current limit, and OUT[ 1} I_,"_ __: [8]IN
.thermal shu.tdoyvn circuitry. The device is turned on when the EN pin NG [37 : ::’7' PG
is set to logic high level. T GND : """
N I

The device’s low dropout voltage and low quiescent current make it ADJ/NC | 3 i1 11.6.|NC

. . _— | |
suitable for low .to medu.Jm power. appllcatlons, such as laptop GND [4] : _____ : 5 EN
computers, audio and video applications, and battery powered

devices. The typical quiescent current is approximately 60pA. Built-in
current-limit, thermal-shutdown and power good functions prevent
IC from damage in fault conditions.

U-DFN3030-8 (Type E)

The NK-AP7361E is available in the U-DFN3030-8 (Type E) package.

Features Applications

¢  Wide Input Voltage Range: 2.2V to 6.0V e LCD-TVs and Monitors

. Output Voltage Accuracy: +1% . Set-Top-Boxes

e  Very Low Dropout Voltage (3.3V): 360mV at 1A Typical e  Home Electrical Appliances

. Low Quiescent Current (Iq): 60uA Typical

e  Adjustable Output Voltage Range: 0.8V to 5.0V

. Fixed Output Options: 1.0V, 1.2V, 1.5V, 1.8V, 2.5V, 2.8V and
3.3V

e High PSRR: 75dB @ 1kHz

e  Current Limit: 1.5A

. Fold-Back Short Circuit Protection: 400mA

e  Power-Good (PG) Output for Supply Monitoring and for
Sequencing of Other Supplies

. Thermal Shutdown Protection

. Stable with MLCC, E-Cap, Tan-Cap or Solid Capacitor > 2.2uF

e Ambient Temperature Range: -40°C to +85°C
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SEMICONDUCTOR YS-AP/361E

1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Typical Applications Circuit

Vin Vour Vin Vour
. IN ouT ¢ IN ouT !
NK-AP7361E R3 J_
_‘_ Cn NK-AP7361E R Cour J— Ci R1 Cour
4.7yF 47yF 4.TuF PG 4.7uF
Enable EN PG Enable EN ADJ

GND

1

GND

1

I

Fixed Version with EN Adjustable Output

Pin Descriptions

Pin Number Pin
Function
U-DFN3030-8 (Type E) Name
The output of the regulator. Bypass to ground through at least 2.2uF ceramic capacitor. For
1 ouT . o
improved AC load response a larger capacitor is recommended.
2,6 NC No connection
Adjustable voltage version only — a resistor divider from this pin to the OUT pin and ground sets
3 ADJ/NC
the output voltage.
4 GND Ground
5 EN Enable input, active high
Power-Good pin, open-drain output. When the Vour is below the PG threshold the PG pin is
7 PG driven low; when the Vout exceeds the threshold, the PG pin goes into a high-impedance state.
To use the PG pin, use a 10kQ to 1MQ pull-up resistor to pull it up to a supply of up to 6V, which
can be higher than the input voltage.
8 IN The input of the regulator. Bypass to ground through at least 1uF ceramic capacitor.

0755-83047638
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= YOUSHANG
SEMICONDUCTOR YS-AP7361E

1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Functional Block Diagram

—————————————— 1 1
I | I I
I |
N O Ac o <:> our N O 3 [ o <:> out
: T I : Current Limit I
Current Limit urrent Limi
EN Q g’?te —{ and Thermal | EN O I;Sr?vtzr and Thermal I
I river Shutdown R | | Shutdown |
I I
| “— 0.8V | : “+— 0.8V |
I
. ' « Cl') ADJ
PG <:>—L | PG ¢—L
| I
I | A A |
I t—o72v - I —o72v I
I | I
| +( GND l <) GND
I_ _____________ J I_ _____________ -
Fixed Version with EN Adjustable Version with EN

Absolute Maximum Ratings (@ Ta = +25°C, unless otherwise specified.) (Note 4)

Symbol Parameter Rating Unit
VIN Input Voltage 6.5 \%
— OUT, ADJ, EN Voltage VN +0.3 \Y
Ty Operating Junction Temperature Range -40 to +150 °C

Tste Storage Temperature Range -65 to +150 °C

Internally limited by maximum junction

Po Power Dissipation temperature of +150°C -
Pp Power Dissipation U-DFN3030-8 (Type E) 1700 mwW
ESD HBM Human Body Model ESD Protection >2 kV
ESD CDM Charge Device Model +1500 \%
Note: 4. Stresses greater than the Absolute Maximum Ratings specified above can cause permanent damage to the device. These are stress ratings only;

functional operation of the device at these or any other conditions exceeding those indicated in this specification is not implied. Device reliability can be
affected by exposure to absolute maximum rating conditions for extended periods of time.

Recommended Operating Conditions (@ Ta = +25°C, unless otherwise specified.)

Symbol Parameter Min Max Unit
VIN Input Voltage 2.2 6.0 \%
VouTt Output Voltage 0.8 5.0 \%
lout Output Current (Note 5) 0 1.0 A
Ta Operating Ambient Temperature -40 +85 °C
Note: 5. The device maintains a stable, regulated output voltage without a load current. When the output current is large, attention should be given to the

limitation of the package power dissipation.
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= YOUSHANG
SEMICONDUCTOR YS-AP7361E

1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Electrical Characteristics (@ Ta = +25°C, Vin= Vour +1V, Cin= 4.7pF, Cour = 4.7uF, Ven = Vin, unless otherwise specified.)

Symbol Parameter Test Conditions Min Typ Max Unit
VREF FB Reference Voltage, ADJ Pin  |lout = 10mA, Ta= +25°C 0.792 0.8 0.808 \%
laDJ ADJ Pin Leakage Current — — 0.1 0.5 MA
la Input Quiescent Current Enabled, lout = 0A — 68 91 MA
ISHDN Input Shutdown Current VEN = 0V, louT = 0A -1 0.05 1 MA
1.0V Vour<1.5v | Vourl: | yiirs) Vout(s)*
Vourt Output Voltage Accuracy ;?UI i;g?gm V0.015 - v 0'015* \Y
A 1.5V < Vour < 3.3V %‘f;(gs) Vour(s) O‘féj)
AV ine Regulation Vin = Vour +1Vto 5.6V, {Ta= +25°C - 00" L Y
AViNx Vgyr lout = 100mA -40°C < Ta< +85°C — — 0.2
1.2V <Vour< 3.3V -1.0 — 1.0 %
AVout / Vout |Load Regulation louT from 1.0mA to 1A
1.0V s Vour=< 1.2V -1.5 — 1.5 %
1.0V £ Vour< 1.1V - 710 (Note 6)
1.1V < Vour< 1.2V - 600 (Note 6)
1.2V £Vour< 1.3V - 500 (Note 6)
lour = 300mA 1.3V £Vour< 1.4V - 400 (Note 6)
1.4V £Vour< 1.5V - 300 (Note 6)
1.5V £ Vour< 2.0V - 200 (Note 6)
2.0V £ Vour< 2.6V 140 250
2.6V <Vour< 3.3V - 90 140
Voropour  |Dropout Voltage 1.0V £ Vour < 1.1V - 840 (Note 6) mv
1.1V £Vour< 1.2V - 780 (Note 6)
1.2V < Vour< 1.3V - 710 (Note 6)
1.3V £Vour< 1.4V - 660 (Note 6)
lour=1A
1.4V < Vout< 1.5V - 610 (Note 6)
1.5V £ Vour < 2.0V - 570 (Note 6)
2.0V £Vour<2.6V - 440 600
2.6V <Vour< 3.3V - 340 500
to %ﬁg“t Voltage Tum OnDelay |/ — v/o1 + 1V, Ve High to Vour Rising 10% | — 50 - us
tss Output Voltage Ramp Up Time Vourt Rising 10% to 90% — 200 — us
trg PG React Time Vout 90% to PG Active — 30 — us
tpar PG Off Deglitch Time ADJ Falling to PG Low — 3 — us
EN Goes Low to PG Low
VpPGR PG Rising Threshold ADJ Rising 89 92 95 %
VpGE PG Falling Threshold ADJ Falling 79 82 85 %
VpGs PG Sinking Voltage V|n = 3.3V, Sinking Current = 5mA — — 0.4 \
Vi EN Input Logic Low Voltage — 0 — 0.3 \%
Vi1 EN Input Logic High Voltage — 1.0 — VIN \%
RenPD EN Pull-Down Resistor — — 3.0 — MQ
lEN EN Input Leakage Current ViN=5.5V, Ven =0V -0.1 — 0.1 MA
Rpp Output Discharge Resistor VoL =1V — 100 — Q
lout Maximum Output Current ViN = Vour + 1V 1.0 — — A
Notes: 6. Dropout voltage is the voltage difference between the input and the output at which the output voltage drops 2% below its nominal value. This parameter

only applies to output voltages above 2.0V since minimum Vg = 2.2V.
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= YOUSHANG
SEMICONDUCTOR YS-AP7361E

1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Electrical Characteristics (@ Ta = +25°C, Vin = Vour + 1V, Cin= 4.7uF, Cout = 4.7uF, Ven = Vin, unless otherwise specified.)
(continued)

Symbol Parameter Test Conditions Min Typ Max Unit
lumim Current Limit Vin = Vout + 1V (VIN MmN = 2.2V) 1.3 1.5 — A
ISHORT Short-Circuit Current VN = Vour + 1V, Output Voltage < 15% VouTt — 400 — mA
PSRR Power Supply Rejection Ratio f = 1kHz, lout = 100mA, Vour = 1.2V — 75 — dB

(Note 7) f = 10kHz, lout = 100mA, Vout = 1.2V — 55 —
tsT Start-Up Time Vout = 3V, Cout = 2.2uF, R =30Q — 150 — us
% Quiput Vollage Temperature 1,1 = 100mA, -40°C < Ta< +85°C - £100 —  |ppmrc
TSHDN Thermal Shutdown Threshold — — +150 — °C
THys Thermal Shutdown Hysteresis — — +20 — °C
o |anermal Resistance Juncion-o- 1, bEN3030-8 (Type E ) (Note 8) — 70 — | ccw

Notes: 7. For Viy>2.5V and Viy = Vour +1V. For Viy < 2.5V, the PSRR performance may be reduced.
8. Test condition: U-DFN3030-8 (Type E) device is mounted on 2" x 2", FR-4 substrate PCB, with minimum recommended pad on top layer and thermal
vias to bottom layer ground plane.
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Typical Characteristics

Start-up Time
Vour=3V@ lour=50mA

V_ =0 to 2V(1V/div)
EN .

H‘jﬁ

VOUT=3V(1V/div
)

V|N=4V
C|N=4.7UF, COUT=4-7UF

Time(100ps/div)

Line Transient Response
VOUT=1.2V

- : ;
H +
Voo =2:2V to 3:2V(1V/div)

tR=tF=5HS

OUT(AC)

Vv :(20mV/div)

IOUT=1 00mA

.C|N=4.7UF, COUT=4-7UF

Time(40us/div)

Line Transient Response
VOUT=3.3V

‘—f R KV (LY —

tR=tF=5 us

VOUT(AC):(ZOmY/div)

I _=100mA
ouT
C|N=4.7UF, COUT=4-7UF

Time(40us/div)

1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Start-up Time
VOUT=3V@ lout=100mA

V_ =0 to 2V(1V/div)
EN

«

V__=3V(1V/div)
ouT

V|N=4V
C|N=4.7u F, COUT=4-7HF

Time(100ps/div)

Line Transient Response
VOUT=2.5V

}_ VIN(DC)=3.5V to 4.5V (1V/div)\ B

tR=tF=5HS

V. :(20mVidiv)

OUT(AC)’

IOUT=1 00mA

C|N=4.7“F, CQUT=4.7“F

Time(40ps/div)
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SEMICONDUCTOR

YS-AP/361E

Typical Characteristics (continued)

Load Transient Response
Vou'|'=1 2V

C|N=C0UT=4.7HF

V_ - :(20mV/div)

OUT(AC)

. S

® ouT(DC)

I =50 to 100mA(50mA/div) tr=tr=5us

Time(200ps/div)
Load Transient Response
Vout=2.5V

V|N=VEN=3.5V
Cin=Cour=4.7TuF

Y } ;
VOUT(AC):(ZOmV/dlv)

j { ! ! .
(e ————— H e e ]
| =50 to 100mA(50mA/div) te=tr=5ys

& IOUT(DC)

Time(200ps/div)

Load Transient Response
VOUT=3.3V
77777 V|N=\V/EN=V4.3\7/V
Cin=Cour=4.7uF

Vouriacy (20MV/div)

[ f 1
| |
Bl I =50 to 100mA(50mA/div) tr=te=5ps

OUT(DC)

Time(200ps/div)

1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Load Transient Response
VOUT=1 2V

V|N=VEN=2.2V
Cin=Cour=4.7uF

VOUT(AC):(ZOmV/div)

r

| | ; | ;
ug Ioumm: 100 to SOOmA(ZOOmNdiv tr=te=5ps

Time(200ps/div)

Load Transient Response
Vout=2.5V
V|N=VEN=3.5V
Cin=Cour=4.7uF

|

VOUT(AC):;(ZOmV/div)

|

o |yuroe;=100 to 500MA(200mA/div) - te=te=5ps

Time(200ps/div)

Load Transient Response

VOUT=3.3V

""""""""""" VeVedav
C|N=C0UT=4.7HF

LV (20mV/div)

[ OUT(AC)_'

e i R i
o Ea , : i
5 IOUT(DC)—100 to 500mA(200mA/div) tr=tr=5us

Time(200ps/div)
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YS-AP/361E

Typical Characteristics (continued)

Enable Turn-On Response

VOUT=1 2V
Cin=Cour=4.7TuF IOUT=1A
L ! VIN(DC)—Z.ZV(SV/dlv)
: ' ! V_ =0to 2V(2V/div) ¢
] 1 EN(DC)

/ v, =1:2V(1V/div)

Vigoo=1-2V(1V/div)

Time(100us/div)

Enable Turn-On Response
Vout=2.5V

o V00, =3-8V(6V/div)

V_  =0to 2V(2V/div)

1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Enable Turn-Off Response

Vour=1.2V
. Cin=Cour=4.7uF : IOUT=1A
B i V. =2.2V(5V/div)
| i IN(DC)
. \
5 V_  =0to 2V(2V/div)
| —t _EN@C) .
w
\
e : V,,=1.2V(1V/div)
l \
5 vV =12V(1V/div)
PG(DC)

Time(100ps/div)

Enable Turn-Off Response
Voutr=2.5V

o ! V00, =3-8V(6V/diV)

“

\JM EN(DC) ,, i
i i : V_  =0to 2V(2V/div)
P V. ,;=2.5V(2V/div) \ :
[ 1 . &t
g : 1 | V_ =2.5V(2V/div)
[ V. =2.5V(2V/div) ; ; 2
PG(DC) | L
B :
i V__ =25V(2V/div)
PG(DC)
Time(100ps/div) Time(100ps/div)
Enable Turn-On Response Enable Turn-Off Response
Vour=3.3V Vour=3.3V
Cin=Cour=4.7uF lour=1A Ciw=Cour=4.7uF lour=1A
o V oo =4-3V(5V/div) . Vi o, =4-3V(BVIdY)
| :
; ! V_ _ =0to 2V(2V/div) | ; .
u——- ! EN(DC) l-s.*: "
e | R A T - Ve to 2V(2VIdN)
; V4 ! V_ =3.3V(2V/div) ; k
| i ouT I 1
[ X
5 = i e————— i vV, ;=3:3V(2V/div)
| Vo 00,=3:3V(2V/diV) L '
'l . ' " , V___ =3.3V(2V/div)
Bocted £b gk b Wil v bl S ier g 8 Pogn Pb o de PPy Seped Dl e B0 b i B D 0 H PG(DC)
Time(100ps/div) Time(100us/div)
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= YOUSHANG
SEMICONDUCTOR YS-AP7361E

1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Typical Characteristics (continued)

FB Reference Voltage vs. Temprature Dropout Voltage vs. Output Current

Vour=2.5V
0.82 500 =
=857 C /
> =400 —e—pseC
i 0.81 =
o - —_40°C /
S © 300 <
[¢] >
i 0.80 m—— > / /
g 2 7
= S 200 - ,/
2 V
L 079 5 / /
[0} 9]
x 8— 100 e A
48] No Load a
w
0.78 '
-50 -25 0 25 50 75 100 125 0
Tempature (C) 0 200 400 600 800 1000
Output Current (mA)
Dropout Voltage vs. Output Current Current Limitvs. Input Voltage
400 Vour=3.3V . (VOUT:1 2V)
350 —==85"C /
S —25°C ~ 25
= 300 N . E— <
8 50 | 0C o £
o £ i
8 / / £ 2.0
2 200 R 5 ..
2 // 3
a 150 4 @]
£ / - 10
9 100 7 '
50 05
0 Cin=Cour=4.7uF
0 200 400 600 800 1000 0.0 , 5 , - 5
Output Current (mA)
Input Voltage(V)
Current Limitvs. Input Voltage
(Vour=2.5V) Short-Circuit Current vs. Temperature
3.0 (Vour=2.5Y)
600
g 25 2 500
E £
I =
£ 20 Z 400
£ £
£ 15 S 300
=] =
0 E
1.0 'O= 200
5
Ny V|N=VEN=3.5V B
0.5 @ 10 Cin=Cour=4.7uF
C|N=COUT=4.7|JF ‘ ‘
0.0 | | 0

-50 -25 0 25 50 75 100 125
Temperature(C)

3 35 4 45 5 55 6
Input Voltage(V)
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YS-AP/361E

Typical Characteristics (continued)

Current Limitvs. Temperature

1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Input Quiescent Current vs. Input Voltage

(Vour=2.5V) 100
30
25 80
< E! -
= 20 =
E o 60
Tt 15 8
9 -—
= c
3 o 40
© 10 5
2
G
05 V|N=VEN=3.5V B ..:_; 20
Cin=Cour=4.7uF
o " _% Cin=Cour=4.7uF
00 | | 0 ‘
-50 -25 0 25 50 75 100 125
3 4 5 6
Temperature(C)
Input Voltage(V)
Input Quiescent Current vs. Temperature Line Regulation
100 (Vour=1.2V)
0.2 I
—85°C
80 a
) —25°C
= >
El T O —0°C
= S
g 60 =
g — '%
3 S o0 —
= 5
& 40 g
3 g
g -0.1
g 20 IoUT=100mA
3 Cw=Cour=4.7uF
£ C|N=CQUT=4.7HF 02 | | 1
0 \ l 25 3 35 4 45 5 55 6
50 25 0 25 50 75 100 125 Input Voltage(V)
Temperature(C)
Line Regulation Line Re_gulation
(Vour=2.5V) (Vour=3.3V)
02 ‘ 0.2 ‘
—85°C —85°C
~ —25°C ) —25°C
£ 01 - . £ 01 — .
Z -__40°C c —_—-40°C
S S
@ ©
§ e ———————— - S 00 -
3
3 5
0.1 -0.1
lour=100mA lour=100mA
Cin=Cour=4.7uF Cn=Cour=4.7uF
02 0.2 ‘
3.5 4 45 5 55 6 45 5 55 6
Input Voltage(V) Input Voltage(V)
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SEMICONDUCTOR

YS-AP/361E

Typical Characteristics (continued)

Load Regulatio

n

1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Load Regulation

(Vouri=1.2V) (Vour=2.5V)
1.50 | | 1.00 ‘ ‘
—85°C =—85°C
o 1.00 — ——925°C =) —25°C
o~ [2) [
< . // < 0.50 —_40°C —
g @
g / S 0.00
- / -—
2 0.00 2
= 3
O 0O
-0.50
-0.50 —
V|N=2.2V V|N=3.5V
C|N=CQUT=4.7HF CIN=COUT=4-7HF
-1.00 : : ‘ ‘ 1.00 \ \ I \
0 200 400 600 800 1000 0 200 400 600 800 1000
Output current(mA) Output current(mA)
Load R(igulatlon Ripple Rejection vs. Frequency
(Vour=3.3V) _
(Voyr=1.2V)
10 T 100 T T T1
—85°C 90 V=22V [1]]]
= T o 80
Sos0 - 2C S W
5 —-40°C > 70 —
9 — ® N
ki R — c 60 N
g S 50 TS
> 0.00 == ] \\
5 S 40 !
g g 30 N f: A
Q0 — ™
050 22 30mA \{
Vin=4.3V ® 10 |- ===100mA
C|N=COUT=4.7|JF 0 | ‘ ‘ ‘ HH
-1.00 ' : : : 100 1000 10000 100000 1000000
0 200 400 600 800 1000 Frequency (Hz)
Output current(mA)
Ripple Rejection vs. Frequency Ripple Rejection vs. Frequency
(Vour=2.5V) (Vour=3.3V)
%0 M T 11T % T 1711
80 Vin=3.5V || 80 Vin=4.3V [T
D 70 Z 70
T )
i ™ ® ™
c 50 ~ c 90 3
el \ = ™
5 40 N / 8 40 i
L N 7 ) /|
0] N ALY 3 N e
r 30 XU r © L] LA
%. 20 r <"-'” S92 L <~_/’
8 —30MA 7 —=—30mA
o L L
10 = 100mA 10 tooma
100 1000 10000 100000 1000000 100 1000 10000 100000 1000000
Frequency (Hz) Frequency (Hz)
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= YOUSHANG
SEMICONDUCTOR YS-AP7361E

1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Application Information

Input Capacitor

A 1uF ceramic capacitor is recommended between IN and GND pins to decouple input power supply glitch and noise. The amount of the
capacitance may be increased without limit. This input capacitor must be located as close as possible to the device to assure input stability and
reduce noise. For PCB layout, a wide copper trace is required for both IN and GND pins. A lower ESR capacitor type allows the use of less
capacitance, while higher ESR type requires more capacitance.

Output Capacitor

Ceramic type output capacitor is recommended for this series; however, the other output capacitors with low ESR also can be used. The relations
between oyt (Output Current) and ESR of an output capacitor are shown below. The stable region for the safety operating temperature (-40°C ~
+85°C) is marked as the gray area in the graph.

Measurement conditions: Frequency Band: 10Hz to 2MHz, Temperature: -40°C to +85°C.

ESR vs. Output Current
AP7361E

40

30

20

ESR (Q)

0 200 400 600 800 1000
Qutput Current oyt (MA)

Adjustable Operation
The NK-AP7361E provides output voltage from 0.8V to 5.0V through external resistor divider as shown below.

V|N VOUT

T a.7pF

Enable EN ADJ

= | GND
R2

IN ouT 1
| NK-AP7361E R1£ _

Adjustable Output
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SEMICONDUCTOR YS-AP7361E

1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Application Information (continued)

The output voltage is calculated by:

R
Vour = VREF[I + RIJ

2

Where Vger = 0.8V (the internal reference voltage).

Rearranging the equation will give the following that is used for adjusting the output to a particular voltage:

Rl:m[vm_lj

REF

To maintain the stability of the internal reference voltage, R2 needs to be kept smaller than 80kQ.

No Load Stability
Other than external resistor divider, no minimum load is required to keep the device stable. The device will remain stable and regulated in no load
condition.

ON/OFF Input Operation

The NK-AP7361E is turned on by setting the EN pin high, and is turned off by pulling it low. If this feature is not used, the EN pin should be tied to
IN

pin to keep the regulator output on at all time. To ensure proper operation, the signal source used to drive the EN pin must be able to swing above
and below the specified turn-on/off voltage thresholds listed in the Electrical Characteristics section under V) and V|H.

Current Limit Protection
When output current at OUT pin is higher than current limit threshold, the current limit protection will be triggered and clamp the output current to
prevent over-current and to protect the regulator from damage due to overheating.

Short Circuit Protection
When OUT pin is short-circuit to GND, short circuit protection will be triggered and clamp the output current to approximately 400mA. Full current
is restored when the output voltage exceeds 15% of Vour. This feature protects the regulator from over-current and damage due to overheating.

Power Good

The power-good (PG) pin is an open-drain output and can be pulled up through a resistor of 10kQ to1MQ to V|n, Vour or any other rail that is 6V
or lower. When the Vout 2 VpgR, the PG output is high-impedance; if the VouT drops to below Vpgr, or the device is disabled, the PG pin is pulled
to low by an internal MOSFET.

Thermal Shutdown Protection

Thermal protection disables the output when the junction temperature rises to approximately +150°C, allowing the device to cool down. When the
junction temperature reduces to approximately +130°C the output circuitry is enabled again. Depending on power dissipation, thermal resistance,
and ambient temperature, the thermal protection circuit may cycle on and off. This cycling limits the heat dissipation of the regulator, protecting it

from damage due to overheating.

Ultra Fast Start-up
After enabled, the NK-AP7361E is able to provide full power in as little as tens of microseconds, typically 200ps, without sacrificing low ground
current. This feature will help load circuitry move in and out of standby mode in real time, eventually extend battery life for mobile phones and other

portable devices.

Low Quiescent Current
The NK-AP7361E, consuming only around 60pA for all input range, provides great power saving in portable and low power applications.

Power Dissipation
The device power dissipation and proper sizing of the thermal plane that is connected to the thermal pad is critical to avoid thermal shutdown and
ensure reliable operation. Power dissipation of the device depends on input voltage and load conditions and can be calculated by:

Po = (ViN- Vour) X lout

The maximum power dissipation, handled by the device, depends on the maximum junction to ambient thermal resistance, maximum ambient
temperature, and maximum device junction temperature, which can be calculated by the equation in the following:
(+150°C-T,)
P, (max@T A) = A
Roia
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1A LOW DROPOUT ADJUSTABLE AND FIXED -MODE REGULATOR WITH ENABLE & PG

Package Outline Dimensions

U-DFN3030-8 (Type E)
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Suggested Pad Layout
U-DFN3030-8 (Type E)
X2
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| | Di . Value
imensions (in mm)
C 0.650
X1 | X 0.350
X1 2.350
Y2 Y1 - - X2 2.300
Y 0.650
! Y1 1.600
E:I E:I Y Y2 3.300
X

Mechanical Data

e  Moisture Sensitivity: Level 1 per J-STD-020
e  Terminals: NiPdAu over Copper Leads, Solderable per MIL-STD-202, Method 208 @4
e  Weight: 0.0164 grams (Approximate)
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