FAIRCHILD.

Is Now Part of

AN\

IM Semiconductor®

To I\ ari more-about@y}-Semizonductor, please visit our website at
Www.onsemi.com

Please rote:i /As part of the Fairchild Semiconductor integration, some of the Fairchild orderable part numbers
will neec-to change in order 1ig'meet ON Semiconductor’s system requirements. Since the ON Semiconductor
proauct management systems do not have the ability to manage part nomenclature that utilizes an underscore
(L), the underscore (_) in the Fairchild part numbers will be changed to a dash (-). This document may contain
device numbers with an underscore (_). Please check the ON Semiconductor website to verify the updated
device numbers. The most current and up-to-date ordering information can be found at www.onsemi.com. Please
email any questions regarding the system integration to Fairchild_questions@onsemi.com.

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right
to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using ON
d products, i with all laws, reg; and safety requi or standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” p swhich may be provided in ON
Semiconductor data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s
hnical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support systems or any FDA
Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON icond products for any such unintended
or unauthorized application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, d and exp andr ble attorney fees arising out
of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor
is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.



http://www.onsemi.com
mailto:Fairchild_questions%40onsemi.com?subject=System%20Intergration

I
FAIRCHILD

]
SEMICONDUCTOR®

FAN2012
1.5 A Low-Voltage, Current-Mode Synchronous PWM
Buck Regulator

Features

95% Efficiency, Synchronous Operation
Adjustable Output Voltage from 0.8 V to 3.5V

4.5V to 5.5 V Input Voltage Range
Up to 1.5 A Output Current

Fixed-Frequency 1.3 MHz PWM Operation

Soft Start

Excellent Load Transient Response

3 x 3 mm, 6-Lead, MLP

Applications

Hard Disk ==
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Description

The FAN27'2 i a ic cefficiency,. low-noise,
synchrontus . se V. ith “vodulai=d (FWM) current-
mode Du DC onvs er desiynea  for low-voltage
apL  ons 't L. .ues uo .0 1.5A continuous-load

rre. Tie. » 4.5V 1 5.5V input. Ti e outputoltage
it dju able vver a wias range m.0.8 V.ta 5.0V by
me s ¢ an extzrnal voltage Aiviaer.

The FAN2312 has an “Enanle Input” and'the device can
se put_in shutdowsi modc, in whick, the ground current
fal's helow 1 pA.

Al ‘current-motle  corirow _loop with a fast transient
respense ensures. excellent line and load regulation.
The ' fixed 1.3Midz switching frequency enables
desgners_1o-choose a small, inexpensive external
nducteriand capacitor. Filtering is easily accomplished
with vaiy small components.

Protection features include input under-voltage lockout,
short-circuit protection, and thermal shutdown. Soft-
start limits inrush current during start-up conditions.

The device is available in a 3x3 mm 6-lead molded
leadless package (MLP), making it possible to build a
1.5 A complete DC-DC converter in limited space on the
printed circuit board (PCB).

Ordering Information

Part Number Output Voltage Operating Temperature Range Package
FAN2012MPX Adjustable 0°C to 85°C 3x3 mm 6-Lead MLP
FAN2012EMPX Adjustable -40°C to 85°C 3x3 mm 6-Lead MLP
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Typical Application

EN
1 6 ——0
% PGND Y +5V
R1 5 ) P1 g [VIN
L L1 — (AGND)
Vour B PVIN
3 4
3.3H ?
=== 4 x 10F =T 10F

Pin Configuration

Figure 1.  Typical Application
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FB|1
PGN |
S V|3
Figure 2. CirrAssignments
" Dc ni ons
P % | Name- ! Description
P1 ‘ AGND " | Aralng Srourd, P Lmust be soldered to the PCB ground.
| FB Feedback Inaut. Adjustable voltage option; connect this pin to the resistor divider.
Povier CGround. This pin is connected to the internal MOSFET switches. This pin must be
PGND
| extarnally connected to AGND.
SW Switching Node. This pin is connected to the internal MOSFET switches.
PVIN Supply Voltage Input. This pin is connected to the internal MOSFET switches.
VIN Supply Voltage Input.
Enable Input. Logic HIGH enables the chip and logic LOW disables the chip, reducing the
EN e
supply current to less than 1 pA. Do not float this pin.
© 2004 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device
reliability. The absolute maximum ratings are stress ratings only.

Notes:

1. Junction-to-ambient thermal resistance, 0,4, is a strong function ¢ ”Cr 1ateric board thickiress, thickness and
number of copper planes, number of via used, diameter of via usec_ava. “le< pper surtace, and attached heat
sink characteristics.

2. Using Mil Std. 883E, method 3015.7 (Human Body Made anc =lAc D22C107-A (Chargerd Duvice Mocel).

Recommended Operating Con . 1.

The Recommended Operating C¢ .ditior. *tat.  defines tha.ccnditions(for actual device operation. Recommended
operating conditions are specifie. ‘0 ensu  op..nal performance tothe datasheawspecifications. Fairchild does not

Symbol Parameter Min. Max. Unit
ViN Input Voltage -0.3 6.5 \%
Vin Input Voltage on PVIN and Any Other Pin -0.3 ViN \%

03¢ Thermal Resistance-Junction to Tab® 8 °C/W
TL Lead Soldering Temperature (10 Seconds) 260 °C
Tste Storage Temperature -65 - °C
T Junction Temperature -40 150 °C
ESD Electrostatic Discharge Protection Level® HEM L — — vV

CDM a4V (\)D |

recommend exceeding thr de aning/ Absolute Maximum-Ratings.

Symbols arameter Mir. Typ. Max. Unit
ViN ¢ pplvtaltay — ge X~ \ * —_475 55 \%
Vour __Omput Vo age Rangejdjustabie !_m;ion \ < 0.8 3.5 \%

| our [ tpesourrent v o T 15 A

L __Inuuctor(g) - o\ \ ¥ 3.3 uH

R ¥ Inpat Caracitor®_~ | 5 10 UF

Court Ol:*p_ut Capar,itorn’_ o X 4x10 HF

~\C Operating Ambjenf~ FAN2012MPX 0 +85 °C

® Temperature Raiige FAN2012EMPX -40 +85 °C
‘Notes: A

3. Refer to the Applications section for details.
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Electrical Characteristics z
Vin=45V to 55V, Vour = 1.2V, lour = 200 mA, Ciy = 10 pF, Cout = 4 x 10 pF, L = 3.3 pH, Ta = 0°C to +85°C, B
unless otherwise noted. Typical values are at T = 25°C. 'I:;
Symbol Parameter Conditions Min. | Typ. | Max. | Units |
'_\
VIN Input Voltage 45 5.5 \% o
lo Quiescent Current lout =0 MA 7 10 mA >
Vin Rising 34 | 37 | 40 v 5
VuvLo UVLO Threshold - E
Hysteresis 150 mV :
Ron_pmos | PMOS On Resistance Vin=Ves=5V 150 290 M g
RON_NMOS NMOS On Resistance Vin=Ves=5V 150 290 mi ;\_;
lumr | P-Channel Current Limit |4.5V <Vin<5.5V 22 (26 | 35 | A o
T Over-Temperature Rising Temperature -9 S\ Q
OovP ] WA Y R\ VAl
Protection Hysteresis | 2C ¢ BN =
fsw Switching Frequency + 0 | 500 ‘ 1€00 kHz c:;D
— A —t
RunNE Line Regulation Vin=4.5t05.5V, lout=100 » A 0.15 A‘ %IV IZ
Rioao | Load Regulation 0 MA < lour < 1500 mA 9. | 05 % S
~ Ul ¢ |
Vour | Output Voltage During lour from 700 mAtc 90 A R B D A 3
Load Transition lour from 100+ <to 7 m~. 5 | % <
-l — -\~ 7\ S
Reverse Leakage Current N , | )
leac | i bin SW 9 Vin=Of 1, EN= “ND, Vow = 5.5 0.1 |\ 10 A >
VRer Reference Voltage a8 \Y 8
= 51050V, . [FAN201ZMPX -2 2 % 2
V Output Voltage Accu ¢y |0 As yr< 7 i ”
T P g gt ™ FAN2022EMPX -3 % o
lsb | Shutdown I sde Supply <, ¢ 1 y 3 01 | 10 | pA =
Curre=t Ven g <
e T N\ = os)
Isias E' Bias “urre 0.1 HA g
VENH SN nIGH\ ltage 1.3 \% ~
| ow [ L voltage VY S 04 | Vv P
Q
N es: c
4. llear refer tathe load transicnirespansetest waveform shown in Figure 3. Qo
S
< <
E 700 NG
=y |
oS _/ tr=:67ns tf = 6Tns
=100
: : F ! |
0 06 416 Time (ms)
Figure 3. Load Transient Response Test Waveform
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Typical Performance Characteristics
Ta =25°C, Ciy = 10 pF, Cout =40 pF, L = 3.3 pH, Vin= 5 V; unless otherwise noted.
1.214 T T \
1.212 \ ————— Temp ( C)vs.Voyr@0 MA
\‘ coeee Tempgc;vs,vol,TngOoOOmAA
N Tem C)vs. ouT m
< 1.210 "\Q\‘\ TemE< C)vs.xour@moo mA
~ 1.208 N SN \ Temp ( C)vs.Vqoyr@ 1500 mA
[}
2 1.206 \\ 3
© 1.204
>
= 1202
S5
2 1.200
5
O 1.198
1.196
1.194 |
-40 20 0 20 40 60 80 0 ‘
Ambient Temperature (°C*
Figure 4. Output Voltage vs. Amb nt'\ mpe .(ure
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4 1240T — " B A Ra—
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% 122 ‘ 7 i
2 / | ‘
" 1230 — - <\ |
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Figare 5. Switching Frequency vs. Ambient Temperature
100
_ 0 \VOUT: 3.3V_|
X
~ ™,
g —
3 Vour = 1.2V
c
2
1S
W
o
3
@]
[a N
10 100 1000 10000
Load Current (mA)
Figure 6. Efficiency vs. Load Current
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Start-up Response

Voltage
(5V/div) |
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Figure 7. Startup Response
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Figure 11. Transient Response

Typical Performance Characteristics (Continued)
Ta=25°C, Ciny = 10 pF, Cout =40 pF, L = 3.3 pH, Vin= 5 V; unless otherwise noted.

Start-up Response

Input 0 T A T S A S L
Voltage

(5V/div)

swnese [ 1] mlhm TATREN

Voltage
(5Vv/div) )

KI.H] i ]
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Induc tor I[)J-IJT'FAJ [ I|
Current | .I:'.| " {
(200mA/div) LA
b, oA
Im | ‘YRR
—— | |
Oultput S Vo - 3.3V
Voltage = I ~ 100~
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Tir 100 pus/div)
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I 0 AT T it
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Figure 10. Startup Response
Transient Response
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Figure 12. Transient Response
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Block Diagram

Detailed C ,eratior. D2 cription

The FAN-
(P T

‘2 I1s a stt -down.pulse width mcduiated
. tm _onverterwitn a typical.switchiig
guenc, of . R MHz. Al the peginning of eack clock
Cy 2, the P-cnanpel wansistoris. turned “on. The
ina. ‘or< urrent-ramips up and iS moriiored via an
interr circuit: The P-channel switch is wined off when
the sensed-<urrent causes tiie PWivl.ceriparator to trip
when_the~“output voltage is in<reau'stion or when the
inductor current reaches the currant limit (set internally,
AWsically 2600 mA). After 2“minimum dead time, the N-
chiannel transistor is teried on and the inductor current
ramps down. As the ciock cycle is completed, the N-
channel switch is turned off and the next clock cycle
starts. The duty cycle is solely given by the ratio of
output voltage and input voltage. Therefore, the
converter runs with a minimum duty cycle when output
voltage is at minimum and input voltage is at maximum.

UVLO and Soft Start

The reference and the circuit remain reset until the Vn
crosses its UVLO threshold.

The FAN2012 has an internal soft-start circuit that limits
the in-rush current during start-up. This prevents

T
>
P
EN Vin B
Attt ik [eeeroeeeeromeeersoee oo 03-- S
3 DIGITAL =
i SOFT START| 15— [CURRENT o
; UNDER-VOLTAGE, SENSE
1 LOCKOUT >
j —
3 (@)
1 T
FB. ‘ <
] hﬂa S
! ERROR —
‘ AP LOGIC MOSFET sw [N
COMP -
DRIVER <
CONTROL B r 7] @
@ y @]
— E
GND
15 o
OVER- S
VOLTAGE -
COMP ‘ Z
SLOPE COMPENSATION REF FB ‘ %
| | b
-
l 5
) >0
"""""""""""""""""""""""""""" g---=-=-- - - - - - l_" - -
Sl (@]
: -
Tigu. 3. Black Diagram 8
0
s
<
vy
c
e
==
Py
D
«Q
=
2
(@]
=

ncssible voltage drops of the input voltage and
eliminates the output voltage overshoot. The soft-start
is implemented as a digital circuit, increasing the switch
current in four steps to the P-channel current limit
(2600 mA). Typical start-up time for a 40 uF output
capacitor and a load current of 1500 mA is 800 ps.

Short-Circuit Protection

The switch peak current is limited cycle by cycle to a
typical value of 2600 mA. In the event of an output
voltage short circuit, the device operates with a
frequency of 400kHz and minimum-duty cycle,
therefore the average input current is typically 350 mA.

Thermal Shutdown

When the die temperature exceeds 150°C, a reset
occurs and remains in effect until the die cools to
130°C, at which point, the circuit restarts.

© 2004 Fairchild Semiconductor Corporation
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Applications Information

Setting the Output Voltage

The internal voltage reference is 0.8 V. The output is
divided down by a voltage divider, R1 and R2 to the FB
pin. The output voltage is:

Rl
V. o=v_ |1+-1
ouT REF R2

According to this equation, and assuming desired
output voltage of 1.5096 V, and given R2 = 10 kQ, the
calculated value of R1 is 8.87 kQ.

EQ. 2

PCB Layout Recommendations

The inherently high peak currents and switching
frequency of power supplies require a careful PCB
layout design. For best results, use wide traces for high-
current paths and place the input capacitor, the
inductor, and the output capacitor as close as possible
to the integrated circuit terminals. To minimize voltage
stress to the device resulting from ever-present
switching spikes, use an input bypass capacitor with low
ESR. Use of an external Schottky diode, with its anode

connected to SW node and cathode connected to
PVIN, further reduces switching < =. Note that the
peak amplitude of the switchir® spike. lepends upon
the load current; the higher“he . »d cun at, the higner
the switching spikes.

lore|nbay ¥ong WMdJ SNOUOIYIUAS apoN-1uUaLIn) ‘Bh=Z1JoA-MOT VvV G T — 2T0Z NV4

Inductor Selection

The inductor parameters directly related to device
performance are saturation current and DC resistance.
The FAN2012 operates with a typical inductor value of
3.3 pH. The lower the DC resistance, the higher the
efficiency. For saturation current, the inductor should be
rated higher than the maximum load current, plus half of
the inductor ripple current calculated as follows:

The resistor divide tha. = 5 the au.put voltege snould
be routed away froi. the . duct (0 avcid RF coupling.
The ground . ne atv » bo  .n side of iie PCB acts as
an elec. ma_ etic = nield to._recuce EMI. The

recc ~men. d P ' outissshown below in Figure 14.
1_(VOUT/VIN)

AlL = Vout x S EQ.3
where:
Al = Inductor Ripple Current
f = Switching Frequency
L = Inductor Value
Some recommended inductors ar aes d 2
table below:
Table 1. Recommendecd: ....cto.
Inductor Value | endor Part I\Iumberj
3.3 puH J Pa. -or’ E!.LCPM3P3N
33 L ' Aurata W LQS66CIR:M04 4
“H  Coiltroriice SL-3R3-R_ |
. \ Figure 14. Recommended PCB Layout
C »nacit s selecticn 9 y
For' »= perforinances, a low<ESR inntt-capacitor is

requircd. A ceraisic capacior.or at least)19 pF, placed
as close'tn tte VIN anc. AGND-piris.or the device is
reconimended. The output cagacitor determines the
cutpueripple and the transient response.

rable 2. Recommendad Capacitors

Capacitor Vendor Part Number
Value
) JMK212BJ106MG
Taiyo Yuden

JMK316BJ106KL

10 uF DK C2012X5R0J106K
C3216X5R0J106M
Murata GRM32ER61C106K

© 2004 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Physical Dimensions
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0.8 MAX
//Jo10]C W
J r(0.20)
L [ TS [y Sy W
o.08]C o.osj/ “ ﬁ'
0.00
SEATING SIDE VIEW
PLANE
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.OTES:

A, CONFORMG TOMEDEC-REGISTRATION MO-229,
VARIATIONWEEA -DATED 11/2001
EXCEPT FOR DAR? =XTENSION TABS

B. DIMENSIONC ARL IN MILLIMETERS.

C. DIMENSICiNS-AND TOLERANCES PER
ASME Y14.5M, 1994

MLPOGFrevA
Figure 15. 3x3 mm, 6-Lead, Molded Leadless Package (MLP)

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions,
specifically the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http://www.fairchildsemi.com/dwg/ML/MLPOGF.pdf.
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TRADEMARKS

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not
intended to be an exhaustive list of all such trademarks.

AccuPower™ F-PFS™ Sync-Lock™
AX-CAP® FRFET® » SYSTEM
BitSiC™ Global Power Resource™ PowerTrench® GENERAL"™
Build it Now™ GreenBridge™ PowerXS ™ TinyBoost”
CorePLUS™ Green FPS™ Programmable Active Droop™ TinyBuck”
CorePOWER™ Green FPS™ e-Series™ QFET® TinyCalc™
CROSSVOLT™ Gmax™ Qs™ TinyLogic®
cTL™ GTO™ Quiet Series™ TINYOPTO™
Current Transfer Logic™ IntelliMAX™ RapidConfigure™ 4 2
DEUXPEED" ISOPLANAR™ /:)Tm (InyPW
Dual Cool™ Making Small Speakers Sound Louder d . TinyWire
EcoSPARK® and Better™ Saving our world, TmW/\W/KW at a tic 4 nSic™
EfficientMax™ MegaBuck™ SignalWise™ To ub ect™
ESBC™ MICROCOUPLER™ SmartMax™ TR JRRENT™
MicroFET™ gw:"\iRT S:AT’TW Q SerDes™
] . MicroPak™ ou\‘!)cms or Your = uccess "’
Fa!mhfld ) ® MicroPak2™ SPM (g—é:es
Fairchild Semiconductor MillerDrive ™ STEALTH™ uic”
Egg; Quiet Series™ Motionhax™ SuperfET Ultia FRFET™
3 mWsaver” Supe = UniFET™
FAST® ) 2o - N
, OptoHiT™ % VCXTH
FastvColRe OPTOLOGIC? S arsC -8 AN
FETBench™ ® Su,  MOL Visualitax™
FPS™ OPTOPLANAR ! Jo‘agePlusT"
Sync T Ss™

* Trademarks of System General Corporation, used under licen. “ Fairch  Semicorductor

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE =" ""T TG ‘KE «© "ES WITHOITFURTHER NOTICT TO ANY PRCTUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRC" _ux. NG SSUME ANY LIABILI TY ARISING OU T CEZHE APPLICA TTCN OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHEF OESITC WVE. NYLICENSE 'Ji ILERITS PATEN'T RIGHTS, NOR THI RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TE 1S OF FAI  HILD 3 WORI LVADE TERMS ANL SONDITIONS, £ PUCIFICALLY THE WARRANTY THEREIN,
WHICH COVERS THESE PRODL '

LIFE SUPPORT POLICY

FAIRCHILD'S PRODI'™  ARE  TAUTH IZED FOR-USE ASCRITICAL CCMFONENTS [N LIFZ SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTF APFROVAL  "FAIFP LD SEMICZinDLCTOR CCRPURATION.

As used herei~:

1. Lifesu. rtdevicesors ems are devices or systeris'waich, (a) are«. z. .\.<Critical component in any component of a life support, device, or
i=*=anded suroial i= ant inte the Lady or (b) stbpot or sustain system whose failure to perform can be reasonably expected to
we,  d Wi iailure._to nenorm when. properly used \in cause the failure of the life support device or system, or to affect its
accol. ce 1 instructionz.fz: use provided i1 the labelizg, san.be safety or effectiveness.
reason y expected to result.in’a significant injury of the user.

AN~ .(ERFEITING PGLICY,

Fairchii. Semicond'uctor Corporation . # nti- Counterfeiting r o1dy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal website, vwway fairchildsemi.com,
under Sales'Suppot.

Counteiiciti g of semiconductor parts is a oreniiiz nioblem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
parts. Tusiomers who inadvertently piirchace counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
apnlicatiuns, and increased cost of | ro<uction and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
prol.eration of counterfeit parts. Fz irc.aill 'strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by cc intry on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change

Advance Information in any manner without notice.

Formative / In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

First Production Semiconductor reserves the right to make changes at any time without notice to improve design.

Preliminary

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make

Full Production changes at any time without notice to improve the design.

No Identification Needed

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.

D Not In Production The datasheet is for reference information only.
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! ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 " . .
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative

© Semiconductor Components Industries, LLC www.onsemi.com


 http://www.onsemi.com/
www.onsemi.com/site/pdf/Patent-Marking.pdf



