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1A Low Dropout Linear Regulator

Features

1.4V Maximum Dropout at Full Load Current
Fast Transient Response

Output Current Limiting

Built-in Thermal Shutdown

Good Noise Rejection

3-Terminal Adjustable or Fixed 1.2V, 1.5V
Packages: SOT-223, TO-252-3

Lead Free and Green Devices Available (RoHS

Compliant)

Pin Configuration

TO-252-3

(Top View)
3[ 11 VIN
2|3 VOUT

1 ADJ(GND)
TAB IS VOUT

SOT-223
(Top View)

1/ [ ] ADJ(GND)
TAB IS VOUT

General Description

The APL1117A is a low dropout positive adjustable or
fixed-mode regulator with minimum of 1A output current
capability. The product is specifically designed to provide
well-regulated supply for low voltage IC aplications such
as high-speed bus termination and low current 3.3V logic
supply. The APL1117A is also well suitable for other ap-
plications such as VGA cards. It is guaranteed to have
lower than 1.4V dropout at full load current, which makes
it an ideal to provide well-regulated outputs of 1.2V to
5.0V with 6.4V to 12V input supply.

The APL1117Ais available in TO-252-3 and SOT-223 pack-
ages to meet your need.

Applications

PC Peripheral

Communication

ANPEC reserves the right to make changes to improve reliability or manufacturability without notice, and
advise customers to obtain the latest version of relevant information to verify before placing orders.
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Ordering and Marking Information

Package Code
ApL1117A 0O 0O0O-000 U:TO-252-3 V:SOT-223

T A . Temperature Range
ssembly Material
oY E:-20t0 70 °C
Handling Code Handling Code

Temperature Range TR : Tape & Reel
Voltage Code
Package Code 12:1.2V 15:1.5V Blank : Adjustable Version
Voltage Code Assembly Material
G : Halogen and Lead Free Device
a
APL1117A U: APL1117A XXXXX - Date Code
XXXXX
a
APL1117A 12U : APL1117A XXXXX - Date Code
XXXXX 12
a
APL1117A 15U : APL1117A XXXXX - Date Code
XXXXX 15
. APL1117A _
APL1117A V: XXXXX XXXXX - Date Code
. APL1117A R
APL1117A 15V : XXXXX15 XXXXX - Date Code

Note: ANPEC lead-free products contain molding compounds/die attach materials and 100% matte tin plate termination finish; which
are fully compliant with RoHS. ANPEC lead-free products meet or exceed the lead-free requirements of IPC/JEDEC J-STD-020D for
MSL classification at lead-free peak reflow temperature. ANPEC defines “Green” to mean lead-free (RoHS compliant) and halogen
free (Br or Cl does not exceed 900ppm by weight in homogeneous material and total of Br and Cl does not exceed 1500ppm by
weight).

Absolute Maximum Ratings (Note 1)

Symbol Parameter Rating Unit
Vin DC Supply Voltage -0.3t0 13 \%
T, Maximum Junction Temperature 150 °C

Tsto Storage Temperature Range -65 to +150 °C
Tspr Maximum Lead Soldering Temperature, 10 Seconds 260 °C

Note 1: Absolute Maximum Ratings are those values beyond which the life of a device may be impaired. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

Thermal Characteristics (Note 2)

Symbol Parameter Typical Value Unit
Junction to Ambient Thermal Resistance (Copper Area 10mmx10mm)
Qsa TO-252-3 55 °CIwW
SOT-223 70
Junction to Case Thermal Resistance
Oic TO-252-3 10 °CIw
SOT-223 15

Note 2 : The maximum allowable power dissipation at any T, (ambient temperature) is calculated using:P, (max) = (T, =T,) /q,,; T,=
125°C. Exceeding the maximum allowable power dissipation will result in excessive die temperature.
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Recommended Operating Conditions

Symbol Parameter Range Unit
Vin DC Supply Voltage Vour+1.5V to 12 \%
Vour Regulator Output Voltage (Adjustable Version) 1.251t0 10.5 \%
lout Output Load Current Oto1l A
Ta Operating Ambient Temperature -20to 70 °C
T, Operating Junction Temperature -20 to 125 °C
Electrical Characteristics
Unless otherwise noted , these specifications apply over C, = 10nF , C_ = 10nF, and T, = 25°C, |, ,=10mA.
Symbol Parameter Test Conditions - APLLIITA Unit
Min. Typ. Max.
VRer Reference Voltage Vin-Vour =1.5V 1.225 | 1.250 | 1.275 \
Vour Output Voltage APL1117A-12 2.7VEV\NEL2V 1.176 1.200 1.224 v
APL1117A-15 3VE VnE12V 1.470 1.500 1.530
APL1117A 1.5VE(Vin-Vour)EL12V, lour=10mA - 0.15 0.5 %
REGune | Line Regulation APL1117A-12 2.7VE VINEL2V, loyr=10mA - 1.8 6
APL1117A-15 3VE Viy £12V, loyr=10mA - 2.2 7.5 mVv
REGoap | Load Regulation (Vin -Vour)=1.5V, 10mAE lour £1A Vo) - - 1 %
Vo Dropout Voltage lour = 1A MNored - 1.3 1.4 Y
lumir Current Limit (Vin-Vour) =5V 1100 - - mA
lout Minimum Load Current T,=-20to 125°C - 5 10 mA
PSRR | Ripple Rejection F=120Hz, Vin=Vour+3V, lour=1A, Cour=22nF - 60 70 dB

Note 3 : Load regulations are measured at a constant junction temperature by low duty cycle pulse testing.

Note 4 : Dropout voltage is specified over the full output current range of the device. Dropout voltage is defined as the minimum input/
output differential measured at the specified output current. Test points and limits are also shown on the Dropout Voltage
curve.
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Typical Operating Characteristics

Dropout Voltage vs. Output Current Load Rugulation vs. Junction Temperature
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Pin Description

PIN
NO. NAME

FUNCTION

A resistor divider from this pin to the VOUT pin and ground sets the output voltage. (GND only for

1 ADJ (GND) Fixed-Mode)

The output of the regulator. A minimum of 10n¥ capacitor (0.15\WE ESR £20W) must be connected from

2 vout this pin to the ground to insure stability

The input pin of regulator. Typically a large storage capacitor (0.15WE ESR £20W) is connected from this
3 VIN pin to the ground to insure that the input voltage does not sag below the minimum dropout voltage during
the load transient response. This pin must always be 1.4V higher than Vour in order for the device to
regulator properly.

Block Diagram

VIN O O VOUT
\ A

Current Limit

Thermal Voltage
Shutdown Regulation O ADJ/GND
Typical Application Circuits
APL1117A-Fixed APL1117A-Adj
VIN VOUT V|N
3 2 3

VIN VouT VIN
c1 | | c2 c1 |
10~100nF:|: GND :|:10~100nF 1o~1oom;:|:
1

V= 1.250V X (1 + R2/R1)

ouT

Veer / R2 must be greater than 10mA
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Application Information

Output Voltage

The output voltage of the APL1117A-ADJ can be adjusted
with a resistive divider from output voltage to ADJ pin to
ground (see Figurel), and the internal reference voltage
is 1.25V. The following equation can be used to calculate
the output voltage:

Vour =1.25V " (1+ E—i) +laps " R2

Where the |, is a constant current flows through R2 and
represents a small error. Because the |, is very small, it
can usually be ignored. Note that the APL1117A-ADJ needs
a minimum load current of 10mA to present the output
voltage. For fixed voltage devices, the R1 and R2 are in-
cluded in the device.

APL1117A
Viy VIN  vouT Vour
REF
=] v
ADJ—>
60nA %RZ

Figure 1. Basic Adjustable Regulator

Load Regulation

When the adjustable regulator is used, load regulation
will be limited by the resistance of the wire connecting the
regulator to the load. The datasheet specification for load
regulation is measured at the output pin of the device.
The best load regulation is obtained when the top of the
resistor divider (R1) is tied directly to the output pin of the
device, but to the load. For fixed voltage devices, the top of
R1 is internally connected to the output, and the ground
pin can be connected to low side of the load. If R1 is
connected to the load, R, is multiplied by the divider ratio,
the effective resistance between the regulator and the
load would be:

Rp X (1+S—i), Rp = Parasitic Line Resistance

Rp
PARASITIC
LINE RESISTANCE
MV

APL1117A
IN IN ouT
ADJ

§RL
CONNECT
R1 TO CASE

R2

L CONNECT
R2 TO LOAD

Figure 2. Connections for The Best Load Regulation

Input Capacitor

An input capacitor of 10nF or greater is recommended.
Tantalum or aluminum electrolytic capacitors can be used
for bypassing. Larger Values will improve ripple rejection
by bypassing the input to the regulator.

Output Capacitor

The APL1117A requires an output capacitor to maintain
stability and improve transient response. Proper capaci-
tor selection is important to ensure proper operation. The
APL1117A output capacitor selection depends upon the
ESR (equivalent series resistance) of the output capaci-
tor to maintain stability. When the output capacitor is 10nF
or greater, the output capacitor should have an ESR be-
tween 0.15Wto 20W. This will improve transient response
as well as promote stability. A low-ESR solid tantalum
capacitor works extremely well and provides good tran-
sient response and stability over temperature.

Aluminum electrolytics can also be used, as long as the
ESR of the capacitor is less thanlW. The value of the
output capacitor can be increased without limit. Higher
capacitance values help to improve transient response
and ripple rejection and reduce output noise.

Ripple Rejection

The curves for Ripple Rejection were generated by using
an adjustable device with the adjust pin bypassed. With a
22nF bypassing capacitor, 60dB ripple rejection is ob-
tainable at any output level. The impedance of the adjust
pin capacitor, at the ripple frequency, should be < R1. R1

Copyright & ANPEC Electronics Corp.
Rev. A.4 - May., 2010

www.anpec.com.tw



APL1117A

Application Information (Cont.)
Ripple Protection (Cont.)

is normally in the range of 100Wto 200W. The size of the
required adjust pin capacitor is a function of the input
ripple frequency. At 120Hz, with R1=100W, the adjust pin
capacitor should be 13nF. For fixed voltage devices and
adjustable devices without an adjust pin capacitor, the
output ripple will increase as the ratio of the output volt-

age to the reference voltage (V,,; V.. )

Thermal Consideration

The APL1117A regulators have thermal protection to limit
junction temperature to 150°C. However, device function-
ality is only guaranteed to a maximum junction tempera-
ture of +125°C.

Both of the thermal resistance of the case to circuit board
and the rate of air flow control the APL1117A’s maximum
power dissipation. The power dissipation across the
deviceis P, =1, (V,-V,,) and the maximum power dis-
sipation is: Py, = (T,-T,) / (4, +q.,), where T-T, is the
temperature difference between the junction and ambi-
ent air, g, is the thermal resistance of the package, and
g, is the thermal resistance through the printed circuit
board, copper traces, and other materials to the ambient
air (q,.+9., =9,,)- The VOUT pin (Tab) of the APL1117A
provides a channeling heat away. If power dissipation is
large, connect the VOUT pin to a large plane, which can
improve the problem of over heat of IC.
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Package Information
TO-252-3

-T- | SEATING PLANE <4 mils

E A
‘ . b3 «Hﬁczi -
SEERIE ]
()
a T
[ )
LI . ik (]
‘ | 3 1 1
Il A
| 1
b ‘_e_J SEEVIEWA

SEATING PLANE

L i
—
<

:Ij GAUGE PLANE -

&
° VIEW A

§ TO-252-3

'é/l MILLIMETERS INCHES

|_O MIN. MAX. MIN. MAX.
A 2.18 2.39 0.086 0.094
Al 0.13 0.005
b 0.50 0.89 0.020 0.035
b3 4.95 5.46 0.195 0.215
c 0.46 0.61 0.018 0.024
c2 0.46 0.89 0.018 0.035
D 5.33 6.22 0.210 0.245
D1 4.57 6.00 0.180 0.236
E 6.35 6.73 0.250 0.265
El 3.81 6.00 0.150 0.236

2.29 BSC 0.090 BSC

H 9.40 10.41 0.370 0.410
L 0.90 1.78 0.035 0.070
L3 0.89 2.03 0.035 0.080
L4 1.02 0.040
0 0° 8° 0° 8°

Note : Follow JEDEC TO-252 .
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Package Information

SOT-223

b2

E1l

-

- :JW\ - SEATING PLANE
b 9 g
VIEW A

§ SOT-223

|\B/| MILLIMETERS INCHES

|_O MIN. MAX. MIN. MAX.
A 1.80 0.071
Al 0.02 0.10 0.001 0.004
A2 1.50 1.70 0.059 0.067
b 0.66 0.84 0.026 0.033
b2 2.90 3.10 0.114 0.122
c 0.23 0.33 0.009 0.013
D 6.30 6.70 0.248 0.264
E 6.70 7.30 0.264 0.287
E1l 3.30 3.70 0.130 0.146
€ 2.30 BSC 0.091 BSC
el 4.60 BSC 0.181 BSC
L 0.75 0.030

[§] 0° 10° 0° 10°

Note : 1. Follow from JEDEC TO-261 AA.

2. Dimension D and E1 are determined at the outermost extremes
of the plastic exclusive of mold flash, tie bar burrs, gate burrs,
and interlead flash, but including any mismatch between the top
and bottom of the plastic body.
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Carrier Tape & Reel Dimensions

/—@DO PO P2 P1 - A
/ -
f & o ® o o9
w
4] :
8 ® H X H
- KO 5 AD \~DD1 L LA
SECTIONA-A_ ; ; —
! ‘ W
| |
i i
SECTION B-B
<
m
Application A H T1 c d D W E1l F
320.0:2.00| 50MIN. | 124200 | 130F050 14 5 MiN. | 20.2 MIN. |12.0040.30 | 1.75:0.10 | 5.50+0.05
SOT-223 PO P1 P2 DO D1 T A0 BO KO
4.0020.10 | 8.00£0.10 | 2.00:050 | 00 | 1smin. | 00090 | 6.9040.20 | 7.50:0.20 | 2104020
Application A H T1 c d D W E1l F
330.0:2.00| 50MiN. | 104D | 1300501 5 MIN. | 202 MIN. | 16.0£0.30 | 1.75:0.10 | 7.5040.05
T0-252-3 PO P1 P2 DO D1 T AO BO KO
401010 | 8.0:0.10 | 2.0:005 | M2*020 1 15N, | 0000 | 6.80:0.20 | 10.4020.20| 2.50+0.20
(mm)
Devices Per Unit
Package Type Unit Quantity
SOT-223 Tape & Reel 2500
TO-252-3 Tape & Reel 2500
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Taping Direction Information

TO-252-3
L‘JSER DIRECTION OF %ED
o o o o O O O O
Lo Oyl Al g [0 ol
U NI I R I
SOT-223
| >
USER DIRECTION OF FEED
o o O O O O O O
e =
J00/\d00) [ B8H) BHEE
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Classification Profile

/ SupplierT, 2T, \
PP \p ¢ UseersTc

Suppliertp E——

1 *
Max. Ramp Up Rate = 3°C/s
Max. Ramp Down Rate = 6°C/s
@ ¥
- T
=
-t Temax Preheat Area
@
N ¥ ¥
@
=
£ I
@ ts
=
25
k——  Time 25°C to Peak
Time =
Classification Reflow Profiles
Profile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly
Preh_eat & Soak 100 °C 150 °C
Temperature min (Tsmin) 150 °C 200 °C
Temperature max (Tsmax)
Time (Tomin t0 Temax) (ts) 60-120 seconds 60-120 seconds
Average ramp-up rate 3 °C/second max. 3°C/second max.
(Tsmax to Tp)
Liquidous temperature (T.) 183 °C 217 °C
Time at liquidous (t.) 60-150 seconds 60-150 seconds
Z??*k package body Temperature See Classification Temp in table 1 See Classification Temp in table 2
p
Tlme_(_tp)*’_* within 5°C of the specified 20%* seconds 30%* seconds
classification temperature (Tc)
Average ramp-down rate (Tp to Tsmax) 6 °C/second max. 6 °C/second max.
Time 25°C to peak temperature 6 minutes max. 8 minutes max.

* Tolerance for peak profile Temperature (Tp) is defined as a supplier minimum and a user maximum.
** Tolerance for time at peak profile temperature (tp) is defined as a supplier minimum and a user maximum.
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Classification Reflow Profiles (Cont.)

Table 1. SnPb Eutectic Process — Classification Temperatures (Tc)

Package Volume mm?® Volume mm?®
Thickness <350 3350

<2.5mm 235°C 220 °C

32.5mm 220 °C 220 °C

Table 2. Pb-free Process — Classification Temperatures (Tc)

Package Volume mm? Volume mm?® Volume mm?
Thickness <350 350-2000 >2000
<1.6 mm 260 °C 260 °C 260 °C
1.6 mm — 2.5 mm 260 °C 250 °C 245 °C
32.5 mm 250 °C 245 °C 245 °C
Reliability Test Program
Test item Method Description
SOLDERABILITY JESD-22, B102 5 Sec, 245°C
HOLT JESD-22, A108 1000 Hrs, Bias @ Ti=125°C
PCT JESD-22, A102 168 Hrs, 100%RH, 2atm, 121°C
TCT JESD-22, A104 500 Cycles, -65°C~150°C
HBM MIL-STD-883-3015.7 VHBM 2KV
MM JESD-22, A115 VMM 200V
Latch-Up JESD 78 10ms, 1y 100mA

Customer Service

Anpec Electronics Corp.

Head Office :

No.6, Dusing 1st Road, SBIP,

Hsin-Chu, Taiwan

Tel: 886-3-5642000
Fax : 886-3-5642050

Taipei Branch :

2F, No. 11, Lane 218, Sec 2 Jhongsing Rd.,
Sindian City, Taipei County 23146, Taiwan

Tel: 886-2-2910-3838

Fax : 886-2-2917-3838
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