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3A Ultra Low Dropout Fast Response Voltage Regulator

General Description

The SPX1582 is a 3A low dropout regulator with extremely
low dropout voltage. The adjustable version requires only
two external resistors to set the output voltage. The SPX1582
features a low dropout of 400mV (typ.) and offers fast
transient response. This device is suitable for applications
requiring outputs at low current with an input voltage of 1V
greater than the output voltage. With an external SENSE pin,
the load regulation is less than 1mV. This device is

an excellent choice for use in powering low-voltage
microprocessors that require a lower dropout, fast transient
response converting from 3.3V and 5V supplies.

The SPX1582 is also an excellent choice as a post-regulator
for switching supply applications.

The SPX1582 offers protection against overcurrent faults,
reversed input polarity, overtemperature operation, and
positive or negative transient voltages.

The SPX1582 is offered in a 5-pin TO-263 compatible
with industry standard 5-terminal regulators.

Typical Applications Circuits

Features

B Low dropout voltage 500mV at 3A full load current

B Adjustable ouput down to 1.25V from 3.3V
and 5V supplies

Extremely tight load and line regulation

B Standard 5-terminal low-cost TO-263

Applications

B Microprocessor core and memory supplies
B Low-cost 3.3V, 2.5V, 1.8V, and 1.5V I/O power

B 5.5V to 5V conversion with high power supply rejection
ratio (PSRR) isolation

TO-263 version available, TO-220 version obsolete
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Figure 1: Adjustable Regulator
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Figure 2: Typical Fixed Regulator
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Revision History

Revision Release Date Change Description

250DSR00 May 19, 2023 Updated:

New template applied, contents rewriting, and obsolete packages highlighted.
Subtitle of the document.

]
]
m  "General Description" section.

m "Features" section.

m  "Applications" section.

m "Specifications" section.

m  "Application Information" section.

m "Mechanical Dimensions—5 Pin TO-220" figure.
m "Mechanical Dimensions—5 Pin TO-263" figure.
]

"Ordering Information" section.

Added:

m In"Typical Fixed Regulator" figure, symbol of capacitor C1.
m "Pin Configuration" section.

Rev F June 17, 2006 Legacy Sipex data sheet.
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Specifications

Absolute Maximum Ratings

Important: The stresses above what is listed under the following table may cause permanent damage to the device.

This is a stress rating only—functional operation of the device above what is listed under the following table or any other
conditions beyond what MaxLinear recommends is not implied. Exposure to conditions above the recommended extended
periods of time may affect device reliability. Solder reflow profile is specified in the IPC/JEDEC J-STD-020C standard.

Table 1: Absolute Maximum Ratings

Parameter Min ‘ Max Units
Power Dissipation Internally Limited -
Storage Temperature Range —65 ‘ 150 °C
Operating Junction Temperature Range

SPX1582 Control Section 0 125 °C
SPX1582 Power Transistor 0 150 °C
Input Supply Voltage - 6 \%
VCTRL Input Voltage - 13 \Y,

Thermal Specifications

TO-263 version available, TO-220 version obsolete

Table 2: Thermal Performance

Symbol Parameter Package Max Units
0,c Junction to Case TO-220-5 3 °C/W
CIN Junction to Ambient TO-220-5 29.3 °C/W
8¢ Junction to Case TO-263-5 3 °C/W
CETN Junction to Ambient TO-263-5 31.2 °C/W
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Electrical Characteristics

Electrical characteristics at Vot = Vsense, Vapy = 0V, Ta =25°C, Ce1L = Cpwr = Cout = 33uF tantalum capacitor, unless
otherwise specified. The e denotes the specifications that apply over the full temperature range of —40°C to 85°C, unless
otherwise specified.

Table 3: Electrical Characteristics

Parameter Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
2.5V Version
VertrL = 6.0V to 12V, V) = 3.0V to 5.0V, Ig = 10mA 2.450 25 2.550
Output Voltage Vv
VeTre = 6.0V to 12V, Viy = 3.0V t0 5.0V, g = 10mAto 3A| e 2.400 - 2.600
2.8V Version
VeTre = 6.3V to 12V, Viy = 3.3V + 0.8V, Ig = 10mA 2.744 28 2.856
Output Voltage Vv
VerrL =6.3Vto 12V, V|y=3.3V+ 0.8V, g =10mAto 3A | e 2.688 - 2912
3.3V Version
VCTRL =6.3Vto 12V, V|N =3.3V+ 08V, |o =10mA 3.234 3.3 3.366
Output Voltage \%
VetrL = 6.3V 1o 12V, V|y=3.3V + 0.8V, g = 10mAto 3A | e 3.168 3.3 3.432
All Voltage Options
VCTRL =275V, V|N =2.00V, lO =10mA 1.238 1.25 1.263
Reference Voltage = = = \%
g VeTrl= 2.7V o 12V, Vi = 2.05V to 5.5V, |5 = 10mA 1238 125 1263
to 3A
Y =2.5Vto 12V, V|y=1.751t0 5.5V, Io= 10mA,
Line Regulation VCTRL_ oV N © . - 1.0 3.0 mvV
ADJ =
VCTRL = 275V, V|N = VOUT + 15V, lO =10mAto 3A,
Load Regulation’ Vapy = OV o - 1.0 5.0 mV
; 2
Dropout Voltage Min. VerrL Vapy = OV, Vi = 2.05V, Ig = 1A - 1.05 1.18 \Y;
(Vin = Vour)
D t Voltage Min. V2
ropout Voltage Min- ViN“ | v,y = 0V, Vjy = 2.75V, Ig = 3A ; 0.40 0.50 Vv
(Vin = Vour)
Current Limit VCTRL =2.75V, V|N =2.05V, A VOUT =100mV, VADJ =0V 3.1 - - A
Minimum Load Current Vertr =5V, Viy = 3.3V, Vppy = 0V . - 5 10 mA
Thermal Regulation 30ms pulse - 0.002 0.02 Y%/W
i i i VCTRL = 375V, V|N = 375V, IO = 23A, VADJ = OV,
Ripple Rejection T, = 25, VyppLe = 1Vpp at 120Hz 60 80 - dB
Control Pin Current Vapy =0V, VetrL = 2.75V, V)N =2.05V, Ig = 3A . - 60 120 mA
Adjustable Pin Current VeTrL = 2.75V, VN = 2.05V, Vapy = 0V, Ig = 10mA . - 50 120 pA

1. Low duty cycle pulse testing with Kelvin connections is required to order to maintain accurate data.

\2/. Dropout voltage is defined as the minimum differential between V| and Vo1 or VerrL and Voyt required to maintain regulation at Vot 95% nominal
OouT-
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Pin Information

Pin Information

Pin Configuration

TO-263 version available, TO-220 version obsolete

SPX1582
5 Pin TO-263 SPX1582
283 4 5 5 Pin TO-220

ADJ OR FIXED
VOUT

VCTRL
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wn

ADJ OR FIXED

Pin Description

Table 4: Pin Description

Figure 3: SPX1582 Pinout (Top View)

Pin Number Pin Name Description
1 SENSE Allows Kelvin sense of Vg at the load (positive side of the device’s reference voltage).
2 ADJ Negative side of the device’s reference voltage. Adding a small bypass capacitor from the
ADJ pin to ground improves the transient response.
VOUT Power output of the device.
VCTRL Supply pin for the device’s control circuitry. The current flow into this pin is about 1%
of the output current. Verr must be 1.0V to 1.3V greater than the output voltage
for the device to regulate.
5 VIN Output load current is supplied through this pin. V| must be 0.1V to 0.8V greater than the
output voltage for this device to regulate.

Note: TAB is internally connected to Pin 3.

May 19, 2023
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Block Diagram
Block Diagram
(4)VCTRL O ‘J QO VIN(5)
CURRENT HMIT
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AMPLIFIER
< SENSE O VouT(3)
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Figure 4: Functional Block Diagram
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Application Information

Application Information

The SPX1582 is designed as a high-performance, low-cost
solution for applications requiring a lower dropout than
traditional NPN regulators.

The SPX1582 uses a separate VetR input voltage
(VeTrL 2 Vour + 1.3V) to minimize the dropout voltage.

This allows the 2.5V power for the load to come from a
3.3V system supply. As an added benefit, this reduces the
heat dissipation, and lower heatsink and cooling fan costs.

A typical application would use 3.3V for V,y and 5.0V for
VR from the system power to provide a nominal 2.5V,

1.8V, or 1.5V output. Using the SENSE pin provides a
Kelvin measurement of the output to reduce
resistance-associated errors. This makes the SPX1582
well suited for loads requiring tight load regulation.

Power-Up Sequencing

The SPX1582 requires a power-up sequence in which Vg
must be applied before V1R, to prevent a latchup

condition. If this is not possible, a 10Q series resistor
should be added to the V1R input to prevent the device

from entering into latchup if Vo1 is applied before V.

Adjustable Regulator Design

A 1.25V reference voltage is developed between the
SENSE pin and the ADJ pin of the SPX1582. Adding

two external resistors (see Figure 1 on page i and Figure 2
on page i) allows setting the output voltage from 1.25V to
6V. R4 is chosen so that this current is specified at a
minimum load current of 10mA.

R, is given by the following formula:

Vout = VRer (1+ Ro/Rq) + 1apy (R).

The current flowing from the ADJ pin is typically 50uA.
This ADJ pin contributes to the final Vg but is usually

neglected. Connecting the SENSE pin to the top of
the resistor divider improves load regulation.

Lowering Noise

For the fixed voltage device, adding a capacitor at the GND
pin improves transient response. This capacitor is chosen
in the range of 1uF to 0.1uF and depends on the amount
of output capacitance in the system.

MaxLinear Confidential
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Mechanical Dimensions
5-Pin TO-220

TO-220 version obsolete

E
o Top View
-— (U) —
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TS @ L
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|
e3 Side View
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3 Pin T0-220 (Option 1)* JEDEC TO-220-AB 3 Pin T0—220 (Option 2)* 5 Pin T0-220 JEDEC TS-001 Variation AA
DIMENSIONS IN INCH| DIMENSIONS IN MM DIMENSIONS IN' INCH| DIMENSIONS IN' MM DIMENSIONS IN INCH| DIMENSIONS IN MM
SYMBOLS (Control Unit) (Reference Unit) SYMBOLS (Control Unit) (Reference Unit) SYMBOLS (Control Unit) (Reference Unit)
MIN MAX | MIN MAX MIN MAX | MIN MAX VIN VAX | MIN VAX
A 0140 | 0.190 3.56 4.82 A 0.140 | 0.190 3.56 4.82 A 0165 0.190 IRE 480
Al 0.020 | 0.055 0.51 1.40 Al 0020 | 0.055 0.51 1.40 X 0,055 0.055 0.59 139
A2 0.080 0115 | 203 2.92 A2 0.080 0115 | 203 2.92 ™ 008 oS 216 292
b 0.015 0.040 | 0.38 1.02 b 0.015 0.040 | 0.38 1.02 . 0020 0020 1 os1 o1
c 0.014 | 0024 | 036 0.61 c 0.014 0024 | 036 0.61 . o012 0075 031 063
D 0.560 0.650 | 1422 | 16.51 D 0.560 0.650 | 14.22 | 16.51 - - - .
D 0.570 0.625 | 14.48 15.87
D1 0.330 0.355 | 8.38 9.02 D1 0.330 0.355 | 8.38 9.02 P 59
D2 0.480 0.507 12.19 12.88 D2 0.480 0.507 12.19 12.88 b . 0-370 : 9-99
£ 0.380 0.420 | 9.65 10.67 £ 0.380 0420 | 9.65 10.67 £ 0'395067 E?;m 9'93 - 8;5‘54
£ 0.270 0.350 | 6.86 8.89 = 0.270 0.350 | 6.86 8.89 ° . .
e 0.100 BSC 254 BSC e 0.100 BSC 2.54 BSC el 0265 | 0273 | 6.68 6.93
el 0.200 BSC 5.08 BSC el 0.200 BSC 5.08 BSC o3 0.030 0.040 0.76 1.02
H 0230 | 0270 | 5.84 6.86 Hi 0230 | 0270 | 584 6.86 L 0.945 1.045 | 24.00 26.54
L 0500 | 0580 | 1270 | 14.73 L 0500 | 0580 |12.70 | 1473 L1 0.465 0.539 | 11.81 13.69
L1 — 0.250 — 6.35 L1 0.345 BSC 8.76 BSC P 0.139 0.156 353 3.96
P 0139 | 0156 | 353 3.96 B 0139 | 0156 | 3.53 3.96 Q 0.103 0.113 2.62 2.87
Q 0.103 | 0.113 | 2.62 2.87 Q 0103 | 0.113 | 2.62 2.87 U 0.300 REF 7.62 REF
v 0.240 REF 6.10 REF v 0.240 REF 6.10 REF v 0.240 REF 6.10 REF
q 3 7 3 7 q 3 7 3 7 q 3 7 3 ‘ 7
N 3 3 N 3 3 N 5 5

* Refer to product datasheet for POD option being used * Refer to product datasheet for POD option being used

Drawing No: ~ POD-00000020

Revision: A

Figure 5: Mechanical Dimensions—5-Pin TO-220
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5-Pin TO-263
Top View Side View
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Back View

GAUGE PLANE

\ =

)

r SEATING PLANE

AN

A1-

5 Pin T0-26% JEDEC TO-2635 Variation AA 5 Pin T0-263 JEDEC TO—-263 Variation BA
DIMENSIONS IN INCH | DIMENSIONS IN MM DIMENSIONS IN INCH | DIMENSIONS IN MM
SYMBOLS (Control Unit) (Reference Unit) SYMBOLS (Control Unit) (Reference Unit)
MIN NOM MAX MIN NOM MAX MIN NOM MAX MIN NOM MAX
A 0.160 | — 0190 | 406 | — | 4.83 A 0160 | — | 0.190 | 406 | — | 4.83
Al 0.000 —_— 0.010 0.00 — 0.25 A 0.000 — 0.010 000 - 0.25
> 0020 | — 10059 | 051 | — | 099 b 0.020 | — ]0.039 | 051 | — [0.99
02 0.045 | — [o0.070 [1.14 | — [ 178 c 5015 T — 102 (o038 — (o074
o —toee st — 0 2 [[0045 | — 0065|114 ] — | 165
5 5350 T — To380 T838 T — T 902 D 0330 | — | 0.380 | 838 | — | 9.65
> e T — e T — D1 0270 | — — |68 | — | —
E 0.380 | — | 0.420 | 9.65 | — | 10.67 E 0.980 | — | 0420 1965 | —— L1067
E1 0245 | — | — |622] — E1 0.245 6.22
e 0.100 BSC 2.54 BSC e 0.067 B5C 1.70 BSC
H 0575 | — [0625 [1461] — [15.88 H 0.5/5 | — 10.625 | 14.61 ] — 115.88
L 0070 | — o110 ] 1781 — | 2.79 L 0070 | — | 0110 | 178 | — | 2.79
L1 — oo | | | 188 LT — — Jooee | — | — ] 168
L3 0.010 BSC 0.25 BSC L3 0.010 BSC 0.25 BSC
q o | [ & 0] [ & q 0| e 0| | &
N 3 3 N 5 5
Drawing No: ~ POD-00000021

Revision: A

Figure 6: Mechanical Dimensions—5-Pin TO-263
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Ordering Information

TO-263 version available, TO-220 version obsolete

Table 5: Ordering Information

Ordering Part Number | Operating Temperature Range |Accuracy |Output Voltage |Package Packaging
SPX1582T5-L/TR 0°C <T;<125°C 2.0% ADJ 5-Pin TO-263 | Tape and Reel

Note: For more information about part numbers, as well as the most up-to-date information and additional information
on environmental rating, go to www.maxlinear.com/SPX1582.
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/\ 5966 La Place Court, Suite 100
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