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GENERAL DESCRIPTION

The SPX3940 is a 1A, accurate voltage
regulator with a low drop out voltage of
280mV (typical) at 1A.

These regulators are specifically designed for
low voltage applications that require a low
dropout voltage and a fast transient respon
They are fully fault protected against over
current, reverse battery, and positive and
negative voltage transients.

The SPX 3940 is offered in 3 -pin SOT223 and
TO-263 packages. For a 3A version, refer to
the SPX29300 data sheet.
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APPLICATIONS
9 Power Supp
9 LCD Monitors

lies

9 Portable Instrumentation

9 Medical and Industrial Equipments

FEATURES
Guaranteed 1.5A Peak Current
1% Output Accuracy SPX3940A

1

1

9 Low Quiescent Current

9 Low Dropout Voltage of 280mV at 1A
1

Extremely Tight Load and Line
Regulation

Extremely Fast Transient Response
Reverse -battery Protection

Internal Thermal Protection

Internal Short Circuit Current Limit
Replacement for LM 3940

Standard SOT223 & TO-263 packages

= =4 4 a4 A -2

Vin ‘ 1

SPX3940 3

VO uT

]

i

l: 10uF

Fig. 1: SPX3940 Application Diagram

i Fixed Output Linear Regulator
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SPX3940
EXAR

1A Low Dropout Voltage Regulator

ABSOLUTE MAXIMUM RAT INGS OPERATING RATINGS

These are stress ratings only and functional operation of Input Voltage  ViN oo e, 16V
the device at these ratings or any other above those Junction Temperature Range  .......cccoveee.. -40°Cto 1 25°C
indicated in the operation sections of the specification S

A oo . Package s Thermal Resistance
below is not implied. Exposure to absolute maximum

rating conditions for extended periods of time may affect SOT-223 Junction to Case (At T a) wcceeeesscssseeen 15°Cw
reliability. SOT-223 Junction to Ambient  ........ccoovieeene 62.3°C/W
TO-263 Junctionto Case (At T A) oveevvverveeirerinenne. 3°C/W
INPUL VORRAGE V' IN cveviveecieeieeeeeee e 20Vv* 10-263 3 unct';n to Amb'er(lt ») 314 *CIW
- u | lent . .
Storage Temperature  .......ccccoceeeereeenineenne -65°C to 150°C
Lead Temperature (Soldering, 5 SEC) vvviiriiiiene 260°C

Note 1: Maximum positive supply voltage of 20V must be
of limited duration (<100ms) and duty cycle (<1%). The
maximum continuous supply voltage is 16V.

ELECTRICAL SPECIFICA  TIONS

Specifications with standard type are for an Operating Ambient Temperature of Ta = 25°C only; limitsa  pplying over the full
Operating Junction Temperatur e Ar.anMieniamuem daenndot Malx ibnyurma Ifi mits are guar a
design, or statistical correlation. Typical values represent the most likely parametric norm at T a = 25°C, and are prov ided
for reference purposes only. Unless otherwise indicated, V N = Vin +1V |, lour =10mA, Cpn = 6.8 uF, Cour = 10pF, Ta =25°C .
Parameter ‘ Min. ‘ Typ. | Max. | Units ‘ Conditions
1.8V version
. 1.8 1.818
Output Voltage - SPX3940A (1%) 1.782 \Y
1.755 1.8 1.845 A |lour=10mA
Output Voltage SPX3940 (2% 1.764 18 1.836 \Y LOMAGHOLA, 6 v
P Y @9 1.737 18 1.863 A
2.5V version
Output Voltage - SPX3940A (1%) 2475 25 2.525 Y,
2.437 25 2.563 A llour=10mA
Output Voltag e - SPx3940 (2% 2:450 2.5 2.550 \Y LOMAGHOLA, 6 v
P Y @9 2.412 25 2.588 A
3.3V version
. 3.3 3.333
Output Voltage - SPX3940A (1%) 3.267 \
3.217 3.3 3.383 A |lour=10mA
Output Voltage SPX3940 (2% 3.234 3.3 3.366 \Y LOMAGHOL A, 6V
P Y @0 3.184 3.3 3.416 A
5.0 V version
. 5.0 5.050
Output Voltage - SPX3940A (1%) 4.950 \
4.875 5.0 5.125 A |lour=10mA
Output Voltage SPX3940 (2% 4.900 5.0 °.100 \Y 1OmAQGIOLA, 6V
P 9 @) 4.825 5.0 5175 A
All Voltage Options
Line Regulation 0.2 1.0 % lour=10mA, (V our+1V) Q@16 V
Load Regulation 0.3 15 % Vw=Vour+1V, 10mpdOL A
y
3~ - Output Volta.ge? 20 100 ppm/°C A
temperature Coefficient
Dropout Voltage 2 70 200 mv A |lour=100mA
(except 1.8V version) 280 550 mv A llour=1A
12 25 mA A |lour=750mA, V =V +1V
Ground Current 3 o S o
18 mA lout=1A
lenooo Ground Pin Current at 1.2 mA Viv = 0.1V less than specified V. our lour=10mA,
Dropout
Current Limit 1.5 2.2 A Vour = OV*
400 V 10Hz -100KHz, I | =100mA, C =10pF
Output Noise Voltage MV Rus L S
260 MUV rms 10Hz -100KHz, | (=100mA, C =33uF
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SPX3940
1A Low Dropout Voltage Regulator

( EXAR

Note 2: Dropout voltage is defined as the input to output differential when the output voltage drops to 99% of its normal
value.

Note 3: Ground pin current is the regulator quiescent current. The total current draw
load current to the ground current.

Note 4: V=V OUT(NOMINAL) +1V. For example, use V
temperature rise.

n from the source is the sum of the

~n=4.3V for a 3.3V regulator. Employ pulse -testing procedures to minimize

BLOCK DIAGRAM
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Fig. 2: SPX3940 Block Diagram

PIN ASSIGNMENT

T0-263-3 Package (T) S0T-223 (M3)
3 12 3
HEH
H H Viy GND V-
Yy GND Voyr
Front View Top View
TAB=GND TAB=GND

Fig. 3: SPX3940 Pin Assign ment
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SPX3940

1A Low Dropout Voltage Regulator

ORDERING INFORMATION

Part Number TEDEEERIE Marking Package Pa""‘T‘g Note 1 Note 2
Range Quantity

SPX3940AM3 -L-1-8 3940A . 2.5K [Tape & Reel

PX3910AMS L 1gR |4 OACDFL25 18Y>2(>\(/;/<WL 803-}‘-)';23 -~ Lead Free t'gt\ég%”t.f’“i%
SPX3940AM3 -L-2-5 3940A . 2.5K/Tape & Reel

SPX3940AM3 -L-2-5/TR |4 0AC®F 125 25Y>Z>\(’;’<WL sg%?lznm Bulk Lead Free \Zlc?l\t{atg?: t?Utl%
SPX3940AM3 -L-3-3 3940A . 2.5K/Tape & Reel

SPX3940AM3 -L-3-3/TR |4 0OAC®F 125 33Y>Z)\(’;’(WL sg%[-)lznzs Bulk Lead Free ?/.;:;;)em?ml%
SPX3940AM3 -L-5-0 3940A . 2.5K/Tape & Reel

SPX3940AM3 -L-5-0/TR | S 0 ACOF125 5OY>Z)\(’;’(WL sg%[-)lznzs Bulk Lead Free ?/.caésem?ml%
AT LT 40ACER 125 | SR | Sen | SRR cadFiee o i
B ALl PEET] vl I e e IR A
S Lo 4o AcER 125 | SR | Sen | ST eadFiee g i
e I I T e
cxamions e [0ACom1zs| SR | S e e o P,
:Eiigjgmz :tig,m “40AC@F125 583(4\1/?/':7\/3% sos%r-)iznza ZISK/TagjnfL R Lead Free ?/'Sés:t?mz%
:Eﬁgjﬁl tzz/TR -40ACORF 125 383%3\;3\‘/1\?& Tg-g23 SOonagZiL RS Lead Free 3’312;“‘.’-“2%
:Eﬁgjﬁl :t?:g,m -40ACOF125 383%3\;3\‘/1\?& TS(;-F;QS SOOHagZiL "8 ead Free ?/'Ség?emgmz%
AYYO =1 Yievamo Wo ekki iwed = L ot i Nuhenlapplicable.
© 2012 Exar Corporation 4/11 Rev. 1.0.0




SPX3940
o Conneetony 1A Low Dropout Voltage Regulator

TYPICAL PERFORMANCE  CHARACTERISTICS

Schematic and BOM from Application Information section of this datasheet.
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ing Connectivity

SPX3940
1A Low Dropout Voltage Regulator
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Fig. 10: Ground Current vs Temperature
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SPX3940

1A Low Dropout Voltage Regulator
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Fig. 18: Enable Current vs Temperature
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EXAR

SPX3940
1A Low Dropout Voltage Regulator

THEORY OF OPERATION

The SPX3940 incorporates protection against
over -current faults, reversed load insertion,
over temperature operation, and positive and
negative transient voltage.

THERMAL CONSIDERATIONS

Although the SPX3940 o ffers limiting circuitry
for overload conditions, it is still necessary to
insure that the maximum junction
temperature is not exceeded in the
application. Heat will flow through the lowest
resistance path, the junction -to-case path. In
order to insure th e best thermal flow of the
component, proper mount -ing is required.
Consult heatsink manufacturer for thermal
resistance and design of heatsink.

TO-220 Design Example:

that V 10V, V our
15A, T a 50AC/ W=
2 A C/ W, c& g°a/we

Assume

lout
€ch =

IN

Where T 5, = ambient temperature

€na = heatsink to ambient thermal resistance
€cn = case to heatsink thermal resistance
€,c = junction to case thermal resistance

The power calculated under these condition S
is:

I:)D = (V IN T VOUT) * | ouT — 7.5W.

And the junction temperature is calculated as

T;=Ta+Pp* (a8t &+
T;,=50+75*(1+2+3)=95°C

Reliable operation is insured.

#) or

CAPACITOR REQUIREMENTS

The output capacitor is needed to insure
stabi lity and minimize the output noise. The
value of the capacitor varies with the load.
However, a minimum value of 10 pF aluminum
capacitor will guarantee stability over all load
conditions. A tantalum capacitor is
recommended if a faster load transient
resp onse is needed.

If the power source has a high AC impedance,
a 0.1 pF ceramic capacitor between input &
ground is recommended.

MINIMUM LOAD CURRENT

To ensure a proper behavior of the regulator
under light load, a minimum load of 5mA for
SPX3940 is required.

Vin | 1

6.8;1F-i

SPX3940 1

|||— N

Fig. 20: Fixed Output Linear Regulator
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Rev. 1.0.0

DIMENSIONS IN MM |DIMBIMENSIONS IN INCH
symgoLs|__ (Control Unit) (R (Reference Unit)

MIN | NOM | MAX | MINMIN | NOM | MAX
A — [ — T18] — — [ — [oo71
Al 0.02 | — [0.10 |0.00.001 | — [0.004
A2 1.50 | 1.60 | 1.70 | 0.00.060 | 0.063 | 0.067
b 0.66 | 0.76 | 0.84 |0.00.026 | 0.030 | 0.033
b2 2.90 | 3.00 | 3.10 [0.10.114 | 0.118 | 0.122
< 0.23 | 0.30 | 0.35 |0.00.010 | 0.012 [ 0.014
D 6.30 | 6.50 | 6.70 |0.20.248 | 0.256 | 0.264
E 6.70 | 7.00 | 7.30 | 0.20.264 | 0.276 | 0.287

fm * \
v

@q E1 3.30 | 3.50 | 3.70 | 0.1.0.130 | 0.138 | 0.146

e 2.30 BSC 0.091 BSC

el / el 4.60 BSC 0.182 BSC
\ L [o75s] — | — |osoo30] — | —
/ 2 0.25 BSC 0.010 BSC
0 o[—Jwl|loo [ —] 1o
N 3 3
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DIMENSIONS IN INCH DIMENSIONS IN MM
e SYMBOLS (Control_Unit) (Reference_Unit)
MIN NOM MAX MIN NOM MAX
A 0.160 — 0.190 | 4.06 — | 4.83
Rotated 90* C'CW A || 0.000 | — [0010 [ 000 | — [ 025
b 0.020 — 0.039 | 0.51 — 1099
b2 0.045 — 0.070 | 1.14 — 1.78
[ 0.015 —_— 0.029 | 0.38 f— 0.74
c2 0.045 — 0.065 1.14 f— 1.65
D 0.330 f— 0.380 | 8.38 — 9.65
D1 0.270 | — — | 686 | — | —
E 0.380 — 0.420 | 9.65 — | 10.67
E1 0.245 f— — 6.22 f— —
5 0.100 BSC 2.54 B5C
H 0.575 |Id 0.625 |1461] — [1588
L 0.070 — 0.110 1.78 f— 2.79
GAUGE PLANE & T —Tom T —T e
* L3 0.010 BSC 0.25 BSC
SEAEATING PLALANE 2 (! R [& [ o] e
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REVISION HISTORY

Revision Date Description
A 04/14 /200 6
1.0.0 02/29/2012 Reformat of Datashee t

Package drawing corrections

FOR FURTHER ASSISTAN CE
Email: customersupport@exar.com

Exar Technical Documentation: http://www.exar.com/TechDoc/default.aspx?

ExXAR CORPORATION

H EADQUARTERS AND SALES OFFICES
m R 48720 Kato Road

Fremont, CA 94538 1 USA

Tel.: +1 (510) 66  8-7000

Fax: +1 (510) 668 -7030

www.exar.com

NOTICE

EXAR Corporation reserves the right to make changes to the products contained in this publication in order to improve

design, performance or reliability. EXAR Corporation assumes no responsibility for the use of any circuits described herein,

conveys no license under any patent or other right, and makes no representation that the circuits are free of patent

infringement. Charts and schedules contained here in are only for illustration purposes and may vary depending upon a

userds specific application. While the information in this publ,ication
is assumed for inaccuracies.

EXAR Corporation does not recommend the use of any of its products in life support applications where the failure or

malfunction of the product can reasonably be expected to cause failure of the life support system or to significantly affect its

safety or effectiveness. Products are not authorized for use in such applications unless EXAR Corporation receives, in

writing, assurances to its satisfaction that: (a) the risk of injury or damage has been minimized; (b) the user assumes all
such risks; (c) potential liability of EXAR Corporation is adequately protected under the circumstances.

Reproduction, in part or whole, without the prior written consent of EXAR Corporation is prohibited.
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