ANALOG
DEVICES

500mA Low-Dropout Linear
Regulator in MSOP Package

ADP1715/ADP1716

FEATURES
16 Fixed Output Voltage Options from 0.75V to 3.3V
Adjustable Output Voltage from 0.8V to 5V
Wide 2.5V to 5.5V Input Voltage Range
Low Dropout Voltage:

= 250 mV @500mA
+1% Initial Accuracy
High PSRR (60dB @1kHz)
1pA Shutdown Current
Adjustable Soft-Start Option Available
Output Voltage Tracking Option Available
Optimized for Small Ceramic Capacitors
Thermal Overload Protection
Short Circuit Protection
Small Thermally-Enhanced MSOP Package

APPLICATIONS

Telecom Equipment

Network Equipment

DSP/FPGA/Microprocessor Supplies

Instrumentation Equipment/Data Acquisition Systems

TYPICAL APPLICATION CIRCUIT
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Figure 1. ADP1715/16 typical operation circuit
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GENERAL DESCRIPTION

The ADP1715/16 is a 500mA low-dropout linear retpia
that uses an advanced, proprietary architectupeadide high
power supply rejection ratio (PSRR) and excellam &nd
load transient response with just a smallf.2eramic output
capacitor. Supply current in shutdown mode is reduo less
than JA.

Three versions of this part are available: one Wix&d output
voltage and variable soft-start, one with fixedputtvoltage
and output voltage tracking, and one with adjustalbitput
voltage and fixed soft start. The fixed outputtagk is
internally set to one of sixteen values betweeb\.and
3.3V while the adjustable output voltage can beébsbiveen
0.8V and 5.0V by an external voltage divider frotdOto
ADJ. The variable soft-start uses an external dépaat SS
to control the output voltage ramp while the intdrsoft-start
uses a 3pF capacitor to give a constapisaémp. Tracking
limits the output voltage to the at-or-below vokaaf the TRK

pin.

The ADP1715/16 is available in a thermally-enhand&DP
package, making it a very compact solution for iagilons
requiring up to 500mA of output current in a smiaiy-
profile footprint.

PIN CONFIGURATION
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ADP1715/ADP1716

ADP1715/16 TARGET SPECIFICATIONS

Table 1. Electrical Characteristics

Vin =5V, lour = 100mMA, Cionp = 2.2uF, T4 = 25T, BOLD values indicate spec applies over T;=-40C to 125T,
unless otherwise noted.

Parameter Conditions Min Typ Max Unit
Input Voltage 25 5.5 \Y
Operating Supply Current 100uA 80 20 HA
100mA
500mA
Shutdown Supply Current EN = GND 0.1 1.0 LA
Fixed Output Voltage Accuracy loutr = 10mA -1 +1 %
10mA < loyt < 500mA -2 +2 %
10mA < loyt < 500mMA, Ta = -40C to 85T -3 +3 %
ADJ Regulation Votlage lour = 10mA 792 800 808 mV
10mA < loyt < 500mA 784 816 mV
ADJ Inupt Bias Current Vaps=Vout nA
Line Regulation Vin = (VOUT + 05V) to 5.5V, lout = 1ImA -0.15 0 +0.15 %IV
Load Regulation 10mA < loyr < 500mA 0.01 0.04 %IA
Dropout Voltage (Note 1) lour = 100mMA 125 250 mV
loutr = 500mMA 250
Current Limit Threshold Vout = 0.9 X Voutnowm) 550 TBD 850 mA
Thermal Shutdown Temperature Typical Thermal Hysteresis = 15°C 150 °C
SS Source Current ADP1715 Only, SS =GND 0.8 1 1.2 MA
SS Pull Up Voltage ADP1715, (Not to be inlduced in final data 1.0 15 \%
sheet, design spec only)
SS Pull Down Resistance ADP1715, EN = GND (Not to be included on 12 Q
final data sheet, design spec only)
TRK to OUT Accuracy ADP1716-XX Only, Vrrk = 0.5 X Voutnom) -50 0 50 mV
EN Input High 2.5V V<55V 1.8 \Y;
EN Input Low 25V <=V 55V 0.8 \%
EN Input Leakage Current EN = IN or GND -0.1 0 +0.1 HA
PSRR 1kHz, lout = 500mA 60 daB
Output Noise TBD uVrms
Notes:

1. Dropout voltage is defined as the input to output voltage differential when the input voltage is set to the nominal output voltage. Applies for output
voltages above 2.5V only.
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ADP1715/ADP1716

ABSOLUTE MAXI MUM RATI NGS

Table 2 Absolute Maximum Ratings (at 25C, unless
otherwise noted)

Parameter Rating
IN, OUT, EN, TRK, ADJ, SS to GND 6V
OUT 1o IN -Ooésog to (Vin + Table 3 Thermal Resistance

i : Package Type 054t Unit
Maximum Output Current TBD 8-lead Thermally Enhanced TBD TIW
Storage Temperature Range —65C to +150C MSOP
Operating Junction Temperature Range | —40C to +125°C
Maximum Junction Temperature 150C
Lead Temperature Range (Soldering,
10 300C

sec) 19, is specified for the worst-case conditions, i.e., 8,4 is specified for
device soldered in circuit board for surface mount packages.

ESD CAUTION

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily
accumulate on the human body and test equipment and can discharge without detection. Although these WARNING! @
products feature proprietary ESD protection circuitry, permanent damage may occur on devices W“
subjected to high energy electrostatic discharges. Therefore, proper ESD precautions are recommended S ——
to avoid performance degradation or loss of functionality.
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ADP1715/ADP1716

Pl N DESCRI PTI ON

Table 4. Pin numbersare Preliminary and Subject To Change)

[

1%

Pin ADP1715 ADP1716 Description
Number | -XXX | -ADJ

2 IN IN IN Power Source Input. IN is the sourcpunto the LDO. Connect the input
voltage to IN. Bypass IN to GND withZa2uF or greater capacitor.

3 ouT ouT ouT Regulated Votlage Output. OUT is theput voltage of the LDO. Bypass
OUT to GND with a 2.@F or greater capacitor

1 EN EN EN Enable Input. The ADP1715/16 is turnatbff by the state of EN. Drive
EN high to turn on the LDO, drive it low to turnaff. For automatic startup
connecte EN to IN.

4 SS Soft-Start Control Input. Connect a capaditom SS to GND to set the sof
start period. A 10nF capacitor sets the soft-gtariod to 8ms. If not used,
the part will have a fixed startup ramp of.24

ADJ Adjustable Output Voltage Control Input. ésistive voltage divider from
OUT to ADJ sets the output voltage for adjustahifpot voltage versions.
These parts will have a fixed startup ramp gi4
TRK Tracking Input. A voltage applied to TRK litsithe output voltage. To forc
the output votlage to track an external signakeiiRK with that signal. If
not used, connect TRK to IN.
56,7,8 GND GND GND Ground.
PIN CONFIGURATIONS:
eN[1]| @ 8 | GND eNn [1| @ 8 | GND eN[1] @ 8
N [2| ADP1715 [7] eNnD IN [2] ADP1715 [7]cnD N [2| ADP1716
-XX -ADJ -XX
OUT [ 3|  (Top View) 6 | GND out [3] (TopViewy |6 ]GND ouT [ 3|  (Top View)
ss [4] 5 | GND ADJ [ 4 5 | GND TRK [ 4]
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ADP1715/ADP1716

TYPICAL PERFORMANCE CHARACTERISTICS
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ADP1715/ADP1716
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Figure 5. Ground Current vs., Temperature

0.85

0.80

0.75

0.70

0.65

0.60

0.55

0.50

0.45

0.40

5 10 15 20

25

30

INPUT VOLTAGE -V

Figure 6. PSRR vs. Frequency

35

40

LOAD REGULATION — ppm/mA

LOAD REGULATION — ppm/mA

Rev. PrA | Page 6 of 9

40 T
I =0TO 10mA
30
Vi = 40V
20 /’
10 = D
—
N \
0 - ‘\
-20
-30
-40
—40 0 25 50 85 125
TEMPERATURE - °C
Figure 7. Dropout Voltage vs. Load Current
50 T
I, =0TO 5mA
40 \\
30
| h
2 b
0 D
0 Z\/m- :8\,\
-10
-20
—40 0 25 85 125

TEMPERATURE - °C

Figure 8.Load Transient Response




ADP1715/ADP1716

THEORY OF OPERATION

Introduction

The ADP1715/16 is a low-dropout linear regulatat thses
an advanced, proprietary architecture to providé ipower
supply rejection ratio (PSRR) and excellent lind bad
transient response with just a smallfg=Zeramic output
capacitor. Supply current in shutdown mode is reduo
1pA.

Three versions are available: one with fixed outmitage
and soft-start, one with fixed output voltage antpat
voltage tracking, and one with adjustable outpltage. The
fixed output voltage is internally set to one oftsen values
between 0.75V and 3.3V. The adjustable outputigeltis set
between 0.8V and 5.0V by an external voltage dividem
OUT to ADJ. The soft-start uses an external capaat SS
to control the output voltage ramp. In the casthef
adjustable version, ADP1715-ADJ, the soft-stadastrolled
by an internal 3pF capacitor, limiting the outpottage ramp-
up period to approximately 4. Tracking limits the output
voltage to the at-or-below the voltage at TRK.

The ADP1715/16 is available in a thermally-enhan@&DP
package, making it a very compact solution for eyapions
requiring up to 500mA in a small, low-profile fooitpt.

Soft-start Function (ADP1715)

For applications that require a controlled starthp,ADP1715
provides a programmable soft-start function. Prograble
soft-start is useful for reducing inrush currenvostartup and
for providing voltage sequencing. To implement séirt,
connect a capacitor from SS to GND. Upon startufy A
current source charges the capacitor. The ADP1&t&Ip
output voltage is limited by the voltage at SS viiimg a
smooth ramp up to the nominal output voltage. Tofestart
time is calculated by sk= Vger X (Csdlsg), Where Esis the
soft-start period, W¥er is the 0.8V reference voltages{s the
soft-start capacitance from SS to GND, agdd the current
sourced from SS (1pA). Note that when the ADP1815 i
disabled, the soft-start capacitor is discharge@Nd through
an internal 100 resistor.

In the case of the adjustable output version, tleene pin for
soft-start, so the function is switched to an in&i3pF
capacitor. This sets the soft-start ramp-up petgod
approximately 2ds. Using the suggested gR2output
capacitor, the resulting input inrush current ipragimately
460mA, which is less than the maximum 500mA loadent.

Voltage Tracking Function (ADP1716)

For applications that require voltage tracking, AldP1716
provides a TRK pin. The ADP1716’s output voltageadas
allowed to exceed the voltage on the TRK pin, ait@aicontrol
of the output voltage of the ADP1716 by anothetag rail in
the system. The ADP1716’s tracking function is alsva
enabled, hence if the voltage applied to TRK pipdrbelow

the output voltage at any time, the ADP1716’s outmacks it
down. This ensures that the ADP1716 provides prepkage
tracking under startup and shutdown as well as st
conditions.

The ADP1716 is only available in the fixed outpottage
version. A voltage divider is present from TRKthe error
amplifier input whose divider ratio is equal to thigider from
OUT to the error amplifier. This sets the outpaltage equal
to the tracking voltage. Both divider ratios aet by post-
package trim depending on the desired output veltag

Output Capacitor Selection

The ADP1715/16 is optimized for operation with sheakamic
capacitors. For output voltagesg M = 2V, the ADP1715/16
operates with just 2uF of output capacitance. For output
voltages below 1.8V, additional output capacitames be
required. Ceramic capacitors are manufactured avitariety of
dielectrics, each with different behavior over temgture and
applied voltage. When choosing your capacitor bbe tu
choose a dielectric adequate to ensure the minimum
capacitance over the necessary temperature range.

Thermal Protection and Current Limit

The ADP1715/16 contains internal current limitiogorotect
itself and it’s loads during overload and shortuit
conditions. In addition to current limiting, thigwce contains
automatic thermal overload protection circuitryptovide
additional protection under continuous short-circoinditions.

Adjustable Output Voltage

The ADP1715-ADJ’s output voltage is adjustable av€r8V
to 5.0V range. The output voltage is set by coringc
resistive voltage divider from OUT to ADJ. The put voltage
is calculated using the equation VOUT=0.8V(%3fRsotrom)
where Rop is the resistor from OUT to ADJ angdRrow is the
resistor from ADJ to GND. The maximum bias currietd
ADJ is 100nA, so for less than 0.1% error due tolitas
current, use values less than @2for Reorrom-

Shutdown

The ADP1715/16 includes a low power shutdown statered
by driving EN to GND. In shutdown, power consumptis
1pA. When the ADP1715-XX is disabled, the soft-start
capacitor Gsis discharged to GND with a 100resistance.

Package and Power Dissipation

The ADP1715/16 use a thermally-enhanced MSOP packag
which achieves a respectablBD°C/W for such a small
footprint.
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ADP1715/ADP1716

OUTLINE DIMENSIONS

Mini Small Outline Plastic Packages (MSOP)

[=]0.20 (0.008) [A]B][c]

TOP VIEW
-,
0.25 ’\‘ X8 _py
GAUGE L
PLANE
SEATING +
PLANE [-c-]
i Aj
Y CLHU—H—E" SEATING
nf ; —aHbH—Qo.w{o.oM} c| PLANE
A1
—|e |-—
[—D —=
™[0.20 (0.008) | C v
SIDE VIEW a -(—“J‘n_

[©]0.20 (0.008) [c[D| EnpviEW

NOTES:
1. These package dimensions are within allowable dimensions of
JEDEC MO-187BA.
2. Dimensioning and tolerancing per ANSI Y14 .5M-1994.
3. Dimension “D" does not include mold flash, protrusions or gate
burrs and are measured at Datum Plane. Mold flash, protrusion
and gate burrs shall not exceed 0.15mm (0.006 inch) per side.

4. Dimension “E1” does not include interlead flash or protrusions
and are measured at Datum Plane. [-H-|Interlead flash and
protrusions shall not exceed 0.15mm (0.006 inch) per side.

5. Formed leads shall be planar with respect to one another within
0.10mm (0.004) at seating Plane

. “L" is the length of terminal for soldering to a substrate.

. “N"is the number of terminal positions.

. Terminal numbers are shown for reference only.

. Dimension “b" does not include dambar protrusion. Allowable
dambar protrusion shall be 0.08mm (0.003 inch) total in excess
of “b” dimension at maximum material condition. Minimum space
between protrusion and adjacent lead is 0.07mm (0.0027 inch).

10. Datums[-A- | and to be determined at Datum plane

[

11. Controlling dimension: MILLIMETER. Converted inch dimen-

sions are for reference only.

[{n e TN I )

M8.118 (JEDEC MO-187AA)
8 LEAD MINI SMALL OUTLINE PLASTIC PACKAGE

INCHES MILLIMETERS
SYMBOL | MIN MAX MIN MAX | NOTES
A 0037 | 0043 | 094 110 -
Al 0002 | 0006 | 005 0.15 -
A2 0030 | 0037 | 075 0.95 -
b 0010 | 0014 | 025 0.36 9
c 0004 | 0008 | 009 0.20 -
D 0116 | 0120 | 295 3.05
E1 0116 | 0120 | 295 3.05
0.026 BSC 0.65BSC -
0187 | 0199 | 475 5.05 -
0016 | 0028 | 040 0.70 6
L1 0.037 REF 0.95 REF -
N 8 8 7
0.003 g 0.07 - -
R1 0.003 - 0.07 : -
0 50 159 50 15° -
o 0° 0 0° 5o g
Rev. 2 01/03
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ADP1715/ADP1716

ORDERING GUIDE TABLE 5
Output Variable | Tracking No. of Temperature
ADP1715/16 Voltage Soft- Option Package Package | Top Parts Range
Vo (V) start Description Option Mark® | per ()
Option Reel

ADP1715-075 0.75Vv Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-080 0.80Vv Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-085 0.85Vv Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-090 0.90Vv Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-095 0.95Vv Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-100 1.00v Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-105 1.05v Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-110 1.10vV Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-115 1.15v Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-120 1.20V Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-130 1.30Vv Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-150 1.50v Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-180 1.80V Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-250 2.50V Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-300 3.00V Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-330 3.30V Yes No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1715-ADJ | 0.8V to 5.0V No No 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-075 0.75vV No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-080 0.80Vv No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-085 0.85v No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-090 0.90v No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-095 0.95Vv No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-100 1.00vV No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-105 1.05v No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-110 1.10vV No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-115 1.15Vv No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-120 1.20V No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-130 1.30V No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-150 1.50V No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-180 1.80V No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-250 2.50V No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-300 3.00V No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
ADP1716-330 3.30V No Yes 8-lead MSOP RN TBD TBD -40°C to +125°C
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