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XTR KT

XTP2038

15pA, S00mA Low Dropout Voltage Linear Regulator

General Description

The XTP2038 is a ultra-low-power, low-step-
down linear regulator that supports a wide voltage
input of 1.8V to 5.5V and a standby current of
15pA, making these devices ideal for battery-
powered systems that spend most of their time in
standby mode, requiring minimal standby power
consumption to extend the life of the device.
Integrated enable control mode that reduces
current to only 10nA(typical) when the low level

enable signal is turned off.

XTP2038 only needs l1uF ceramic capacitor to
work normally. The XTP2038 integrated short-
circuit current limiting and thermal shutdown
protection. And has automatic discharge function,
can be disabled in the state of rapid discharge

Vour.

The operating temperature range is -40°C~ +85°C.

Applications

® Portable, Battery Powered Equipment
® Low Power Micro-controllers

® Laptop, Palmtops and PDAs

® Wireless Communication Equipment
® Audio/Video Equipment

® (Car Navigation System

XTX Technology Inc
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Features

15pA Ground Current at no Load
+2% Output Accuracy

500mA Output Current

10nA Shutdown Current

Input Voltage Range: 1.8V to 5.5V

Dropout Voltage: 0.18V at 300mA

Fixed Output Voltage 0.9V,1.05V,1.2V, 1.5V,
1.8V, 1.9V, 2.5V,2.7V, 2.8V, 2.85V, 2.9V,
3.0V, 3.3V, 3.6V,4.0V and 5.0V

® Adjustable Output from 0.8V to 5.0V

® Stable with Ceramic or Tantalum Capacitor
® Current Limit Protection

® Over-Temperature Protection

® DFNIx1-4L, SOT-23-5 Packages Available

® MSL-3 Classification
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XTP2038
Ordering Information
MODEL PACKAGE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
XTP2038-0.9 DFN1x1-4L XTP2038-090AD1CT 3AYW Tape and Reel, 12000
XTP2038-1.05 DFN1x1-4L XTP2038-10SAD1CT 3BYW Tape and Reel, 12000
XTP2038-1.2 DFNI1x1-4L XTP2038-120AD1CT 3CYW Tape and Reel, 12000
XTP2038-1.5 DFN1x1-4L XTP2038-150AD1CT 3D YW Tape and Reel, 12000
XTP2038-1.8 DFN1x1-4L XTP2038-180AD1CT 3EYW Tape and Reel, 12000
XTP2038-1.9 DFN1x1-4L XTP2038-190AD1CT 3F YW Tape and Reel, 12000
XTP2038-2.5 DFNI1x1-4L XTP2038-250AD1CT 3G YW Tape and Reel, 12000
XTP2038-2.7 DFNI1x1-4L XTP2038-270AD1CT 3HYW Tape and Reel, 12000
XTP2038-2.8 DFN1x1-4L XTP2038-280AD1CT 3IYW Tape and Reel, 12000
XTP2038-2.85 DFNI1x1-4L XTP2038-285AD1CT 3IYW Tape and Reel, 12000
XTP2038-2.9 DFN1x1-4L XTP2038-290AD1CT 3K YW Tape and Reel, 12000
XTP2038-3.0 DFNI1x1-4L XTP2038-300AD1CT 3LYW Tape and Reel, 12000
XTP2038-3.3 DFNI1x1-4L XTP2038-330AD1CT 3MYW Tape and Reel, 12000
XTP2038-3.6 DFN1x1-4L XTP2038-360AD1CT INYW Tape and Reel, 12000
XTP2038-4.0 DFN1x1-4L XTP2038-400AD1CT 30 YW Tape and Reel, 12000
XTP2038-5.0 DFNI1x1-4L XTP2038-500AD1CT 3P YW Tape and Reel, 12000
XTP2038-0.9 SOT-23-5 XTP2038-090AS2CT P2038A YWZZX | Tape and Reel, 3000
XTP2038-1.05 SOT-23-5 XTP2038-105AS2CT P2038B YWZZX | Tape and Reel, 3000
XTP2038-1.2 SOT-23-5 XTP2038-120AS2CT P2038C YWZZX | Tape and Reel, 3000
XTP2038-1.5 SOT-23-5 XTP2038-150AS2CT P2038D YWZZX | Tape and Reel, 3000
XTP2038-1.8 SOT-23-5 XTP2038-180AS2CT P2038E YWZZX Tape and Reel, 3000
XTP2038-1.9 SOT-23-5 XTP2038-190AS2CT P2038F YWZZX Tape and Reel, 3000
XTP2038-2.5 SOT-23-5 XTP2038-250AS2CT P2038G YWZZX | Tape and Reel, 3000
XTP2038-2.7 SOT-23-5 XTP2038-270AS2CT P2038H YWZZX | Tape and Reel, 3000
XTP2038-2.8 SOT-23-5 XTP2038-280AS2CT P20381 YWZZX Tape and Reel, 3000
XTP2038-2.85 SOT-23-5 XTP2038-285AS2CT P2038J YWZZX Tape and Reel, 3000
XTP2038-2.9 SOT-23-5 XTP2038-290AS2CT P2038K YWZZX | Tape and Reel, 3000
XTP2038-3.0 SOT-23-5 XTP2038-300AS2CT P2038L YWZZX Tape and Reel, 3000
XTP2038-3.3 SOT-23-5 XTP2038-330AS2CT P2038M YWZZX | Tape and Reel, 3000
XTP2038-3.6 SOT-23-5 XTP2038-360AS2CT P2038N YWZZX | Tape and Reel, 3000
XTP2038-4.0 SOT-23-5 XTP2038-400AS2CT P20380 YWZZX | Tape and Reel, 3000
XTP2038-5.0 SOT-23-5 XTP2038-500AS2CT P2038P YWZZX Tape and Reel, 3000
XTP2038-ADJ SOT-23-5 XTP2038-ADJAS2CT P2038R YWZZX | Tape and Reel, 3000
MARKING INFORMATION

NOTE:

1X/P2038X: Device Code.

YW : Date Code.
Z7X: Inside Cod
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XTA MXKN XTP2038

Description of Functional Pins

Pin No
Pin Name Pin Function
DFN1x1-4L
1 Vour Output of the Regulator
2 GND Ground
3 EN Enable Control Input
4 Vin Input of Supply Voltage
Exposed Pad SaoNp Substrate of Chip. Leave floating or tie to GND
Pin No
SOT-23-5L, Pin Name Pin Function
1 Vin Input of Supply Voltage
2 GND Ground
3 EN Enable Control Input
4 NC/FB No internal connection
FB Pin for adjustable output version
5 Vour Output of the Regulator
Typical Application Circuit
(o, 4 Vin Vour L 4 O
XTP2038
o ON/OFF _ 1 Cow
(o EN —_—
1uF GND 1uF
Figure 1: Application circuit of Fixed Vour LDO with enable function
XTX Technology Inc 4 Rev 2.3
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Figure 2. Adjustable Voltage Typical Application Circuit
Equation: Vour=(1+R1/R2)xVgz (Note 1)
Function Block Diagram
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XTA MK XTP2038

Absolute Maximum Ratings (Note 2)

PARAMETER Min Typ Max | Unit
Vin to GND -0.3 6.5 \%
Vour, EN to GND -0.3 6 \Y%
Vour to Vin -6 0.3 \Y%
‘ DFN1x1-4L 195 °C/W
Package Thermal Resistance,0;4 (Note 3)
SOT-23-5L 200 °C/W
bower Dissipation, Po @ To_25°C DFN1x1-4L 0.48 W
ower Dissipation, =
P e SOT-23-5L 0.5 w
Lead Temperature (Soldering, 10 sec) 260 °C
Junction Temperature -40 150 °C
Storage Temperature Range -60 150 °C
ESD Susceptibility
Symbol Value Unit
HBM 2 KV
Electrostatic discharge VEsD MM 200 \Y
CDM 1 KV
Recommended Operating Conditions
Symbol Min Typ | Max | Unit
Input Voltage Vin 1.8 5.5 \V4
Junction Temperature Range T, -40 125 °C
Ambient Temperature Range Ta -40 85 °C
XTX Technology Inc 6 Rev 2.3
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XA KT XTP2038

Electrical Characteristics
(Vin =5V, Ven =5V, Ta=25°C unless otherwise specified)

Parameter Symbol Test Conditions Min Typ | Max | Unit
Supply Voltage Vin 1.8 5.5 \%
DC Output Voltage Accuracy ILoap =0.1mA -2 2 %
Vbror ILoap = 150mA 69
Dropout Voltage (Vour=3.3V
P e (Vour ) Vbrop ILoap = 300mA 180 mV
(Note 4)
Vbrop ILoap = 500mA 250
Ground Current Io Vin=Vourt0.3V, Ioap = 0mA 15 18 pA
Shutdown Ground Current Isp Vix = OV 0.01 LA
Feedback Voltage Vin XTP2038-ADJ 0.8 \V4
Vin Ven Rising 1.2
Enable Threshold Voltage \
Vi Ve Falling 0.4
EN Input Current Ien Ven =5V 0.001 0.005 0.01 uA
Line Regulation Avine ILoap = ImA, 2VSV<5V 0.05 0.1 oV
0.1mA <Iroap < 300mA
Load Regulation LOAD Vive Vaou+ 1V
Output Current Limit T Vour=3.3V 750 780 mA
Short Current Limit IstorT Vour =0V 218 234 mA
Power Supply Rejection Ratio Vour=3.3V
PP R PSRR f= 1kHz 77 dB
(Ioap =5mA) Vin=4.6V
V]N =3.5V
Output Voltage Noise(BW = 10Hz to 76
100kHz, Cour=1pF) Loan=0.3A Vour =3.3V HVrms
Thermal Shutdown Temperature Tsp Ioap =10mA 150 °C
Thermal Shutdown Hysteresis ATsp 20 °C
Discharge Resistance Ven =0V, Vour = 0.1V 130 Q
XTX Technology Inc 7 Rev 2.3
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XTP2038

Note 1. When Vrp=0.8V,

Vour(V) R2(KQ) RI1(KQ)
0.8 100 0
0.9 100 12.5
1.05 100 31.25
1.2 100 50
1.5 100 87.5
1.8 100 125

2 100 150
2.5 100 212.5
2.8 100 250

3 100 275
33 100 312.5
3.6 100 350

4 100 400
4.2 100 425
4.5 100 462.5
5.0 100 525

Note 2. Stresses beyond those listed “Absolute Maximum Ratings” may cause permanent

damage to the device. These are stress ratings only, and functional operation of the device

at these or any other conditions

beyond those

in the operational

sections of the specifications is not implied. Exposure to absolute maximum rating

conditions may affect device reliability.

Note 3. 0;4 is measured at Ta = 25°C on EVB board.

Note 4. Vpror = Vin — Vour when the Vour is 98% of its target value.

XTX Technology Inc
www.xtxtech.com

Rev 2.3



XTP2038

Typical Characteristics

Load Transient Response I

Vour
100mV/div

Tour
200mA/div [

Vour=3.3V, lour=1mA to 300mA

Time (200us/div)

BB «~vBE oo B [0
10% 100mV/dv 0.1/200mAZdiv 0dus  200usidiv B
FULL  105my 20M  -600mA 200Mpts 100GSafs M

Turn On_ by EN

Vin

Load Transient Response II

Vour
100mV/div

Tour \

200mA /div
| 4
Vour=3.3V, lour=1mA to 500mA
Time (200us/div)
BHR covEE oow B i
10X 100mV/div 0,1V/200mA/div 0dus  200usidy BF)

FULL  105mV 20M  -600mMA

Turn Off by EN

VEN \

Vour

QIVA1.00a/div 100

1: Gain Magnitude (dB)

oo [N
200v/div

-3.05A 0N -100my

PSRR vs. Frequency

0 ] % 10k 10k i
Frequency (Hz)

Vour
B

B w1
oiwAtooMdv 0 200vidv
AL <3054 1.90v

HE
580us  100usidiv ik
1.00Mpts 1.00GSa/s il

Noise Density Spectrum

Lkl Mokl i Ll L L e st |t |
56 58 &0 62 64 66 68 0 72 74 76
time (ms)

LA W L B ER
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XTP2038

Package Information

DFNI1x1-4L
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=0,
Millimeters
Symbol Min Nom Max
A 0.35 - 0.40
Al 0.00 0.02 0.05
b 0.20 0.25 0.30
c 0.07 0.12 0.17
0.95 1.00 1.05
D2 0.38 0.48 0.58
e 0.65BSC
E 0.95 1.00 1.05
E2 0.38 0.48 0.58
L 0.20 0.25 0.30
L1 0.27 0.32 0.37
L2 0.077REF
L3 0.05REF
L4 0.34REF
L5 0.20REF
R 0.05REF
h 0.06REF
XTX Technology Inc 10
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Package Information

SOT-23-5L
| | ]
A 7 A2 1@
Af\ o _— | \ L \ N~
Al \ 0 g | ¥
L1
D s
el i = gil
| BNNVEE
‘i ggl BASE METAL %:\ N J T ) 7
| | WITH PLATING
SECTION B-B
; El
1] [
i =
e [[3 l
Svmbol Millimeters
ymbo Min Nom Max
A - - 1.25
Al 0.04 - 0.10
A2 1.00 1.10 1.20
A3 0.60 0.65 0.70
b 0.33 - 0.41
bl 0.32 0.35 0.38
c 0.15 - 0.19
cl 0.14 0.15 0.16
D 2.82 2.92 3.02
E 2.60 2.80 3.00
El 1.50 1.60 1.70
e 0.95BSC
el 1.90BSC
L 030 | - | 0.60
L1 0.60REF
0 0 | - | 8°
XTX Technology Inc 11 Rev 2.3
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XTP2038

Tape and Reel Information:

REEL DIMENSIONS

&

Reel

Diameter

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

v

TAPE DIMENSIONS

» |4 KO Pl
G DS OOO OO 4
4 !
& “'63 & Bf w

| |
Cavity —/ »] a0 |

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length

KO0

Dimension designed to accommodate the component thickness

W | Overall width of the carrier tape

P1 | Pitch between successive cavity centers

A
__ Reel Width (W1)

00 00 0 0000 07“ Sprocket Holes

Ql | Q2 Ql | @
Q3 | Q4 Q3 | Q4
* .

User Direction of Feed

Pocket Qiladrants

m—)

- E Reel Reel Width W1 g Pinl
Device Package Type Pins SPQ Dismeter(aun) (o) A0(mm) BO(mm) KO(mm) P1(mm) W(mm) Ousilvant
XTP2038 SOT-23-5L 5 3.000 177.5 8 35 333 1.53 4 8 Q3
XTP2038 DFNIxI1-4L 4 12.000 180 8.6 35 116 1.16 4 8 Q2
XTX Technology Inc 12 Rev 2.3
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