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FAN1539/FAN1540
1A/1.3A, LDO With Low Quiescent Current

Features Description
* Very Low Ground Current (Ignp = ImA) The FAN1539/FAN1540 series of high eu © (1.0A
» Excellent Line Regulation and 1.3A) has been devel oped for portal cations
» Excellent Load Regulation where low quiescent current is an impartantrequirement.
» Very Low Transient Overshoot The device features excellent lifeand tead transi ent response
» Stable with low ESR Output Capacitor (ESR = 0mQ) which does not exceed 10% of tput value for full
e Thermal Shutdown operating temperature range even. duririgpower ON cycle
e Current Limit and short circuit remova grnally trimmed, temperature
e Output Options; 3.3V and 1.8V compensated bandgap refe guarantees 2.5% accuracy
for full range of input voltage, odtput current and tempera-
i i ture. Included on the chip ccurate current limit and ther-
Ap pl ications mal shutdown protection. Device stability is achieved with
« Disk Drive Circuits only two external low ESR ceramic capacitors.
» Desktop Computers

L aptop, Notebook Computers AN1540 is available in thermally enhanced
» General purpose Three Termina Regulator y

ages. The 5x6mm MLP package version
elvin sense pin for high precision applica-

Block Diagram

V|N _____________________ — VOUT
( (Notel)
| BANDGAP Id__éj-‘ )(
REFERENCE oY SENSE
| """"" i 1 (Note2)
SRART-UP CUSD%NT |
CIRCUIT
I K |
| |
I
THERMAL |
| SHUTDOWN |
2
| |
| |
[1 enD
_—_ —_ —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_——_—— — — — — — —
Notes:

1. No connection for FAN1540MMPX.
2. Vggy available for FAN1540MMPX.
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FAN1539/FAN1540 PRODUCT SPECIFICATION

Pin Assignments

TOP VIEW
GND 51 GND ne s 1 6ND [ | §
Vour | 771 GND  Vour 51 NC
N . FAN1540 >
VeEN | 61 GND IN 4 NC
v el FAN1539/FAN1540 |
IN 26N 343mm 6-Lead MLP y
Vout IN
5x6mm 8-Lead MLP GND
3-Lead TO-252 PACKAGE
~_ 7

Pin Description

Symbol Name And Function
VN Input pin \
GND Ground Pin (Tab)
Vout Output pin: Fixed Output Voltage
VseNn Output sense pin. Connect to Vgt if Kelvin se\a\s\'\ngiﬁ/p)ot required
NC No Connection
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PRODUCT SPECIFICATION FAN1539/FAN1540

Absolute Maximum Ratings

Parameter Symbol Value Units
Operating Input Voltage VN \%
Power Dissipation Pp Internal H( w

Limited yQ
Short Circuit Output Current losH A
Operating Junction Temperature Range T; ( @ to TEXO) °C
Thermal Resistance- Junction to Tab, TO-252 03¢ / °C/wW
Thermal Resistance- Junction to Tab, 3mmx3mm 6-lead MLP (Note 3) 0 ;¢ 8 °C/wW
Thermal Resistance- Junction to Tab, 5mmx6mm 8-lead MLP (Note 3) GJCK K > ) 4 °C/IW
Storage Temperature Range (Note 3) Tstg -85 to 150 °C
Lead Temperature (I.R. Reflow) 30Sec. TLEAD 240 °C
(Note 4)
Lead Temperature (Soldering) 10Sec. TLE@ 260 °C
(Note 4)
Electrostatic Discharge Protection (Note 5) HBM \/Z/SD 4 kv
—~CDM_ 2

Notes

3. Junction to ambient thermal resistance, 0 JA, Is a strong functi &C‘B> terial, board thickness, thickness and number of
copper plains, number of via used, diameter of via Aiged, available copper surface, and attached heat sink
characteristics.Thermal resistance(8;, ), V|n. lout must be’chosen not to exceed T; = 150°C.

4. Soldering temperature should be 260°C for 10 second a 40°C for 30 second in I.R. reflow using 60/40 solder. Maximum
rate of temperature rise is 3°C/SEC to within 100°C of the final temperature.

5. Using Mil Std. 883E, method 3015.7(Human Body and EIA/JJESD22C101-A (Charge Device Model).

o
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FAN1539/FAN1540

PRODUCT SPECIFICATION

Electrical Characteristics—FAN1539MPX, FAN1540MPX, FAN1540MMPX,

FAN1540DX

Unless otherwise specified, V= 4.50V to 7V, Tj = 25°C, Iyax (FAN1539) = 1.0A, I ax (FAN1540) = 1.3A. Boldface
limits apply over operating junction temperature range of 0°C < T; < 125°C.

TEST CONDITIONS TEST FI'MK§\
Parameter Symbol ViN louT Min. | 2yp. ['Max. | Units
Output Voltage Vout |4.75V<V,y<5.25V 5mA< Iyt < lyax 3.23413. \&\3>366 \
FAN1540 3217 \ 3.383
Line Regulation | REG(_Ng) | 3.0V <V, £5.25V 5mA<IgyT < Iyax 2/ 15 mv
Load Regulation| REG oap) 4.75V FAN1539 (] 25 | 35 mv
SMA <oyt < Iyax
FAN1546\\/ 30 | 40
Dropout Voltage Vp louT = Imax 0.9 1.2 \Y
(Note 6)
Current Limit s 5.5V O) 3.3 A
Min. Output lomIN 0 mA
Current for
regulation
(AVoyr = 3%)
Temperature Tg Ut = 0.3 %
Stability
RMS Output VN louT="Tvax 0.003 %VouT
Noise
(Note 7)
Ripple Rejection Ra 5V lout = 10mA 65 75 dB
Ratio (Note 8) <\ IOUT =100mA 63 73
J/ IOUT = IMAX 45 57
Transient AV 5V 1mA to lyax 2.0 10
Response —ouT t >1uS (un- %
Change of VOUT Al ouT ' der-
with step load I 0 1mA
change (Note 9) MAx 0 1m shoot
or
= 1KS over-
shoot
Q of
Vour)
Transient AV ~0'to 5V Step Input 5.0 10 %
Response ouT t>1pS ImA<loyt < lvax (un-
Change of Vout - der-
with application 10% to 90%
of Vi shoot
(Note 9) or
over-
shoot
of
Vour)
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PRODUCT SPECIFICATION FAN1539/FAN1540

Electrical Characteristics—FAN1539MPX, FAN1540MPX, FAN1540MMPX,
FAN1540DX (Continued)

Unless otherwise specified, Vi = 4.50V to 7V, Tj = 25°C, Iyax (FAN1539) = 1.0A, Iyax (FAN1540) = 1.3A. Boldface
limits apply over operating junction temperature range of 0°C < T; < 125°C.

NN
TEST CONDITIONS TEST LIMITS.
Parameter Symbol VN louT Min. Ty\,«;{ \N}ax Units
Transient 5V loyT = short \\ 10 %
Response AVt to (over-
Short circuit N lout = 10MA
Removal AVin s:‘aﬁt
Response @louT )
(Note 9) = short =~ der-
shoot
of Vp)
Quiescent IeND ViNsT7V lout = OMA 1.0 2.0 mA
Current
Quiescent IonD VinSTV 2mMA < 18yt 'S Imax 1.0 20 | mA
Current
Quiescent IGND VN = 5V < IOUTE\'E}/%nA 1.0 | 20 [ mA
Current
Thermal Tisp 3.0V<V, <5.25V K) 160 °C
Shutdown
Thermal ThysT 3.0V y=s5.25V 15 °C
Hysteresis

value measured at V= 5V.
7. Measured within 10Hz to 10kHz bandwidth.
8. Measured at DC, specified at 120 Hz.
9. C\n = 22uF, Coyt = 10pF. Both capacitors.are R X7R type.

Notes:
6. Dropout voltage is defined as the input to output di@ltage at which the output voltage drops 1% below the nominal

Test Circuit

<\ N
X
% DT N DUT  our TD
Ci 204F 104F Cour
1 o L

Notes: 1.Use low ESR capacitors.
2. Cy should be placed as close to Vy as possible.
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FAN1539/FAN1540

PRODUCT SPECIFICATION

Electrical Characteristics—FAN1540D18X

Unless otherwise specified, V| = 3.135V to 3.465V, Tj= 25°C, Iyyax = 1.3A. Boldface limits apply over operating junction
temperature range of 0°C < T ;< 125°C.

TEST CONDITIONS TEST ng@@\
Parameter Symbol VN louT Min. )@\ Units
Output Voltage Vour | 3.15V <V, <3.465V 5mMA<Iloyr<lyax | 1.755 % }8}5 Vv
Line Regulation | REG(ng) | 3.135V <V, < 3.465V 5MA <oyt < lyax &3 10 mvV
Load Regulation | REG 3.3V 20 40 mV
gulati (LOAD) 5MA < oyt < lyax \j
Dropout Voltage Vp louTt = Imax 0.9 1.2 \Y
(Note 6)
Current Limit Is 3.3v 25 A
Min. Output lomiN 0 mA
Current for
regulation
(AVoyr = 3%)
Temperature Ts 5mA 0.3 %
Stability
RMS OUtpUt VN — MAX 0.003 %VOUT
Noise
(Note 7)
Ripple Rejection Ra 3.3V louT = S00MA 40 dB
Ratio (Note 8)
Transient AV 3.3V ImA to Iyax 2.0 10
Response —QuT t >1uS (un- %
Change of Vout | Alout T der-
with step load | 0 1MA
change (Note 9) MAx 10 1m shoot
or
42 1uS over-
shoot
of
Vour)
Transient (o] 1.8@[78tep Input 3.0 10 %
Response AVour & t>1uS ImA<loyr = lumax (un-
Change of Vot AV, e der-
with application N 10% to 90%
of Vin shoot
(Note 9) or
over-
shoot
of
Vour)
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PRODUCT SPECIFICATION FAN1539/FAN1540

Electrical Characteristics—FAN1540D18X (Continued)

Unless otherwise specified, V| = 3.135V to 3.465V, Tp= 25°C. Boldface limits apply over operating junction temperature
rangeof 0°C < T;< 125°C.

TEST CONDITIONS EST (IMITS
Parameter Symbol VN louT Min. @Zp\ \M@ Units
Transient 3.3V louT = short &K\,\Lo %
Response AVout to (over-
Short circuit XV lout = 10mA
Removal AV |y shoot
Response @lout or un-
(Note 9) = short — der-
shoot
j of Vo)
Quiescent loND 3.3V louT = OMA 1.0 2.0 mA
Current
Quiescent IGND 3.3V 2mA<lgys IMAXQ 1.0 20 | mA
Current /m\
Thermal Tisp 160 °C
Shutdown
Thermal ThHysT 10 °C
Hysteresis m
Notes:

6. Dropout voltage is defined as the input to output differential voltage at which the output voltage drops 1% below the nominal
value measured at V= 3.3V.

7. Measured within 10Hz to 10kHz bandwidth.

8. Measured at DC, specified at 120 Hz.

9. C\n = 22uF, Coyt = 10pF. Both capacitors are low EZR X7R type.

Test Circuit x
ST

Vin Vour

10pF
I oD M I Cour

T =

X
% Notes: 1.Use low ESR capacitors.
2. Cyy should be placed as close to Vy as possible.
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FAN1539/FAN1540 PRODUCT SPECIFICATION

Typical Performance Characteristics—FAN1539MPX, FAN1540MPX,
FAN1540MMPX, FAN1540DX

Output Voltage vs. Temperature Ground Pin Current vs. Temperature
3.310 s
5309 &E\ 1.2 ViN=5VvV |
2 3.300 < louT = 10mMA
g \_/ 5 1.1
8 3.295 =
S / 3 10
2 3290 -
3 / N =5V 8 09 \
5 3.285 _ o ~
@) / louT = 10MA 2 \
3.280 Typical 3.3V Device_| 8, 0.8 ~—
3.275 | 0.7
-50 0 50 100 150 0 50 100 150
Ambient Temperature (°C) Ambient Temperature (°C)
AN
Ground Pin Current vs. Input Voltage Ground Pin Current vs. Output Current
1.20 s 1.07 /
—_ 1.06
g 1.15 = /,
= 1.10 — @ 1.05
c c et
g 1.05 L 1.04 f
3 ° E
§ 1.00 o © 103 ]
S ~ 5 Vin = 5V
0 0.95 _ 8 1.02 _
Q2 7 louT = 10MA ]
S g
O 0.9 — 3 1.01
0.85 ‘ ‘ ) 1.00
4 5 6 7 8 9 10 0 200 400 600 800 1000 1200 1400
Input Voltage (V) Output Current (mA)
Dropout Voltage vs. Temperature Output Voltage vs. Output Current
1.2 3.5
S
1.1 3.0
< s, N
Q > 5
2 1.0 o \
% \ | - 13A (_*E 2.0
2 0.9 e S . Vin =5V \
2 T pr=ia | z" 7= 25°C
Q
o 08 logr < 5 1.0
a g = 0.54 (@]
0.7 0.5
0.6 0.0
-50 0 50 100 0.0 0.5 1.0 1.5 2.0 25 3.0 3.5
Ambient Temperature (°C) Output Current (A)

T~
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PRODUCT SPECIFICATION

FAN1539/FAN1540

Typical Performance Characteristics—FAN1539MPX, FAN1540MPX,
FAN1540MMPX, FAN1540DX (Continued)

Line Transient Response

Output Voltage
(50mV/div)

| 3.300V g

Output Voltage
(2.5v/div)

Cin = 221F
CouTt = 10uF

eramic Low ESR Capacitors]

I R R - R

'II .' t, = 1us

1 Tj = 25°C
i
1

Time (20ps/div)

Short Circuit Removal Response

Output Voltage
(50mV/div)

Vin = 5V

.1.3.300V . 'N
Ciy = 22pF

. .CouT-= 10pF

{(Ceramic Low ESR Capacitors

Output Current
(2.5A/div)

~3.3A

1Jf._j:_____._ ——

Time (40ps/div) e \

Output Spectral Noise Density
vs. Frequency

> 20
g 1.8 | 1]
8 i6 Vig= 5V
o : lauT = Imax ||
g ’E‘ 14
ZE 2
T 2 | )
5 >§ 10
o I
Q = 08 o
@) T N
= 08
2 =
5 0.4 |— Cin= 22uF
o 0z — Cc.u'r = 1C||.IF

o L_Geramic Low ESR

10 100 1K 108 100K
Frequency (Hz)
Note:

Load Transient Response

Output Voltage
(20mV/div)

Vin = BV

3.300VvV

Cin = 22uF
CouT = 10pF
{(Ceramic Low ESR Capacitors]

Output Current
(0.5A/div)

t,=1us

tf—lus
T =25C

Time (20ps/div)

%B ppl/e>Rejection vs. Frequency

N

100

90
~ 80 Sqa
(a2} TN
T 70 S
§ 60 I Sy
g 50 PR
T 40 N
o N
) ™ N LM
= 30 T vi=5v /
2 59 I lout =10mA
@ 10 1— Cout = 10uF (Low ESR) \_/

0 L L [
10° 102 103 104 108 108
Frequency (Hz)
Typical Region of Stability
ESR vs. Output Current”

1000

() . .

e Region of Instability

o]

2100
~ 8 3
o x —
S 8 Region of Stability
X |

= —— Vin=5V

1(; 14 C|n= 22uF

g FE—— Cour = 10uF

LIDJ- L Tj = 25°C

=~ 041 : |

0 200 400 600 800 1000 1200 1400

Output Current (mA)
*Note: ESR Values measured at f=10kHz

Transient response tests require short lead lengths and low resistance connections at source and load.
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FAN1539/FAN1540

PRODUCT SPECIFICATION

Typical Performance Characteristics—FAN1540D18X

Output Voltage vs. Temperature

Ground Pin Current vs. Temperature

1.810
1.3 |
1.805 2
~ 1.2 Vin = 3.3V
2 1.800 / E louT = 10MA
2 \_/ g 1.1
8§ 1795 g
- 35
S 1790 / N = 3.3V 0 10
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g 1785 / ~lour =10mA_ | S 09
8 Typical 1.8V Device 8
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0 50 100 150 0 50 100 150
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Ground Pin Current vs. Input Voltage Ground Pin Current vs. Output Current
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& 0.90 ’ & 1.01
3 4 5 6 7 8 9 10 200 400 600 800 1000 1200 1400
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FAN1539/FAN1540

PRODUCT SPECIFICATION

Applications Information

General Circuit Description

The FAN1539/FAN1540 is an advanced low dropout voltage
regulator, specially designed for applications in portable
computers, where high performance and low quiescent cur-
rent isrequired. The device has an internal trimmed bandgap
voltage reference and an internal output voltage sense
divider. These two signals form the input to the error ampli-
fier which regulates the output voltage.

The FAN1539/FAN1540 has a complete set of internal pro-
tection circuitry including thermal shutdown, short circuit
current limit and electrostatic discharge protection. Low
ESR ceramic capacitors are needed for input as well as out-
put pins to maintain the circuit stability.

Short Circuit Current Limit

The device has internal over-current limit and short circuit
protection. Under over-current conditions the device current
is determined by the current limit threshold. Once the device
is released from short circuit conditions, the normal level of
current limit is gradually re-established as the device output
voltage reaches normal levels. Special circuitry has been
added to ensure that recovery from short circuit current con-
ditions does not lead to excessive overshoot of the output
voltage -- a phenomenon often encountered in conventional
regulators.

Thermal Protection

perature exceeds the shutdown limit temperature of 166°C,
an onboard thermal protection will disable the output until
the temperature drops approximat 5°C b%gvv the limit,
at which point the output is re-

pply at least 1A/
with an operating die

. Once the power dissi-
known, the maximum junc-

hosen package and the surrounding
PC board copper to which it is mounted.

The power dissipation is equal to the product of the input-to-
output voltage differential and the output current plus the
ground current multiplied by the input voltage, or:

Po = (Vin—Vournlout + Vinle

The relationship describing th
packageis:

where T ymay) is the maximum allowable junction tempera-
ture of the die, which is150°C, and Ty isthe ambient operat-
ing temperature. 8, is dependent on the surrounding PC
board layout and can b@mpi rically obtained. While the 8-
(junction-to‘case) of the 6-lead MLP package is specified at
8°C /W, the B}, \for’aminimum PWB footprint will bein

' Her. This can be improved upon by provid-
k of surrounding copper ground on the PWB.
he size of the copper area, and the thickness
layer, the resulting 63, can vary over awide
he addition of backside copper with through-holes,
stiffeners, and other enhancements can also aid in reducing
thermal resistance. Thermal simulations performed on a
thermally optimized board layout indicate that 8;, aslow
as 20°C /W can be achieved. For example, the heat contrib-
uted by the dissipation of other devices located nearby must
be included in the design considerations.

a

Overload conditions also need to be considered. It ispossible
for the device to enter athermal cycling loop, in which the
circuit enters a shutdown condition, cools, re-enables, and
then again overheats and shuts down repeatedly due to a per-
sistent fault condition.

Capacitor ESR and Printed Circuit Board Layout

The FAN1539/FAN1540 has been optimized to accommo-
date low ESR bypass capacitors down to 0 mQ. For best
resultsit isimportant to place both input and output bypass
capacitors as near to the input and output pins as possible.
Use of X7R types such as Murata’'s
GRM31CR70J106KA01B (10uF) and
GRM43ER71A226KE01B (22F) or similar component
from TDK. The capacitors should connect directly to the
ground plane. Use of ground plane on the top and the bottom
side of the PCB is recommended. As many via as possible
should be used to minimize ground plane resistance.

11
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PRODUCT SPECIFICATION FAN1539/FAN1540

Mechanical Dimensions
5x6mm 8-Lead MLP

1
\ 6.25
S S PR m (-
\ 425
O]0.25]C |
2% ‘
[(]0.25[C TOP VIEW 0.65 TYP
2X
JTo0]c] | RECOMMENDED LAND PATTERN
0.25
1.0 MAX. J( )
Lﬁ r—\ — [ —
]0.08]C] | J Y
;
0-0.05 SIDE VIEW SEATING PLANE
425
1.75
1 2 | 3 4 \
0.75
PIN #1 IDENT U U | U U na®
oFToNA) Y | |
- e
|
\
|
81 77 i 6 —‘ ‘570, 8-0.40
- &lo10@]cA]B]
b2 4 0.05M|c
BOTTOM VIEW
NOTES:

@ DOES NOT FULLY CONFORM TO JEDEC REGISTRATION,
MO—229. DATED 11/2001.

B. DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS AND TOLERANCES PER

ASME Y14.5M, 1994
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PRODUCT SPECIFICATION

FAN1539/FAN1540
Mechanical Dimensions
3x3mm 6-Lead MLP
~Jo.15]C B.o——p1A
% 2.45
~Jo.10[C % g
2X
2.15
2.8 1.85 3.45
|
[ ]
0.65
X [&]o.15]c] ( ‘ ) § %g
[>]o.10[C I
o 0.95 TYP 0.65 TYP
TOP VIEW RECOMMENDED LAND PATTERN
1.0 MAX—
//10.10]C

[EOE] 55 ]

SEATING SIDE VIEW
PLANE
2.25
L e
JARVRRU
45 ' |
1.65
; |
1 Mm M M
0.2 MIN
6 |14 0.30~0.45
1.90 & 20.108[c[A]B]
@0.050|C
BOTTOM VIEW

NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO—229,
VARIATION VEEA, DATED 11/2001

B. DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS AND TOLERANCES PER
ASME Y14.5M, 1994
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PRODUCT SPECIFICATION

FAN1539/FAN1540

Mechanical Dimensions
3-Lead TO-252

-0 O

o0 oo
NP N

(0.59) —=]

0.89
0.64

SEE
NOTE D

GAGE PLANE ( ]
43
10 L (1.54)
o % - sl B

178 L\o.ww M

(2.90) —=]—— SEATING PLANE

DETAIL A
(ROTATED —90°)
SCALE: 12X

NOTES:

B)
)

D)

MIN

6.25

L T
3.00 MIN
1 3 i
1.40 M\NA—l L 2.30
4.60

LAND PATTERN RECOMMENDATION

SEE 10.41
DETAIL A . 9.40
\, C N

[ )
/
N
EBRE

UNLESS OTHERWISE SPECIFIED

ALL DIMENSIONS ARE IN MILLIMETERS.

THIS PACKAGE CONFORMS TO JEDEC, TO-252,
ISSUE C, VARIATION AA & AB, DATED NOV. 1999.
DIMENSIONING AND TOLERANCING PER

ASME Y14.5M—-1994.

HEAT SINK TOP EDGE COULD BE IN CHAMFERED
CORNERS OR EDGE PROTRUSION.

DIMENSIONS L3,D,E1&D1 TABLE:

OPTION_AA | OPTION AB

L3| 0.89-1.27 1.52-2.03
D | 597-6.22 | 5.33-5.59
E1| 4.32 MIN 3.81 MIN
D1] 5.21 MIN 4.57 MIN

REV. 1.0.8 3/22/04
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FAN1539/FAN1540 PRODUCT SPECIFICATION

Ordering Information

Product Number Output Voltage Package
FAN1540MMPX 3.3V 5x6mm 8-Lead MLP in T&R
FAN1539MX 3.3V 3x3mm 6-Lead MLP in T
FAN1540MX 3.3V 3x3mm 6-Lead MLP in T&R
FAN1540DX 3.3V 3-Lead TO-252 in T&R _
FAN1540D18X 1.8V 3-Lead TO-252
Tape and Reel Information @
Quantity Reel Size /", Width

3000 7" L)) 8mm

&

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO

ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME
ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

~
LIFE SUPPORT POLICY <\\ \

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devi ystems are devices or systems 2. A critical component in any component of a life support

which, (a) afe~int r surgical implant into the body, device or system whose failure to perform can be
or (b) support stain life, and (c) whose failure to reasonably expected to cause the failure of the life support
perform when properly used in accordance with device or system, or to affect its safety or effectiveness.

instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the
user.

www.fairchildsemi.com
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