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Green-Mode Fairchild Power Switch (FPS™)

Features Description

= Advanced Soft Burst Mode for Low Standby Power The FSL137MRIN & an.aeg. o Pulse  idth
and Low Audible Noise Modulation (PWM; ont. " . and Sei.seFET apecincally
) designed for. offline. Swi. ~efd< .iode. Frevrer "Supplies
® Random Frequency Fluctuation (RFF) for Low EMI (SMPS) with inimai xtei .« comooneits. The PWM
=  Under 50 mW Standby Power Consumption at controller: inc. 'es 1 integrarzd fixed-frequency
265 Vac, No-load Condition with Burst Mode os¢. tar, L =2 C vltage Protection (LOVP), Under-
__ ‘olte = . " it (UVLO), L=ading-Edage Blanking (LEB),
® Pulse-by-Pulse Current Limit ¢ imi d gawe driver,. nternal sofi’siait, temiserature-
®  Overload Protection (OLP), Over-Voltage co. nen. fed piacise current sources  for - loop

Protection (OVP), Abnormal Over-Current com, nsation, and.self-protaciwn circuiry.
Protectiqn (AOCP), I.nternal Thermal Shlltdqm ~omparad with a discre.e MOSEE T ¢ nd PWM controller
(TSD) with Hysteresis, Output-Short P u soliiion; " the “ESLI37MRIN) “riduces total  cost,
(03] a!‘d Qnder-VoItage Lock VLA v conipenent ~.count,  size,. and  weight;  while
Hysteresis, Line Over-Voltage “rotec. n (. 2VP) simultanedusly' increasing-efficiency, productivity, and
= Low Operating Currer*>4 ) in Bu' . Mode system retiability. Tz ‘device provides a basic platform

w suited for cost.effective design of flyback converters.
®  Internal Startup Cir| it

" Internal Hir® . .itag. Sense =T: 70C V
"  Builti.Sc = . ms

B S aRe Ctart S ed

A nlice ions

"+ wer Supcly for Home Apgilances. | G5 Monitors,
STBg, and DVD Playzers

Ordering Information

Output Power Table®
Operating |Current
Part Number | Package® | Junction | Limit | xosow | 230 Vac +15% 85-265 Viac
Temperature | (Typ.) (iErs) @| Open @ | Open
Adapter Frame® Adapter Frame®
FSL137MRIN 8-DIP -40°C ~ +125°C| 1.3 A 4,75 Q 25W 30 W 15W 20 W

Notes:

1. Lead-free package per JEDEC J-STD-020B.

2. The junction temperature can limit the maximum output power.

3. Typical continuous power in a non-ventilated enclosed adapter measured at 50°C ambient temperature.
4. Maximum practical continuous power in an open-frame design at 50°C ambient temperatures.
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Application Circuit
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Internal Block Diagram
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Pin Configuration

1. GND O 8. Drain
2. Vce 7. Drain
FSL137MRIN
3.FB 6. Drain
4. V|N 5 VSTR

Figure 3. Pin Assignments (Top View)

Pin Definitions
Pin # Name Dev riptiva
1 GND | Ground. This pinis the cont. o1 g und ar. the sensai:E'Y source.
Power Supply. This pinis ye posi. = supply input, wiich prevides the interaal operating
2 Vce i "
current for both stal nd . ~ady-s.ate oparaticn.
Feedback. ™ ais fernc  connected to the inverting inpul of tie PWM comparator.
3 FB The collec rof ari ato aupler is (picaiy tied tc this pin. For stable operation, a capacitor
should be' aced be veen this-nirirarnid GND. It the voltage aiithis pin reaches 7 V, the
o _auud pi catior liggers; which shuts dewn the EPS.:
( 1e Ove Voltage Inout. This istl e.input pinorine voltage. The voltage, which is divided by
4 re. stors/ , the ingutoltiis pir lithis pin voltage’is higher than Ving voltage, the LOVP
I *igye. -, whick'shuts down-tha7PS. D5 not izave this pin floating. If LOVP is not used, this
| 1 should e directly zerinected te. GAL
Startup. This piris conriected airectly, or through a resistor, to the high-voltage DC link.
5 » At'startup, the infermal higii-veiage current source supplies internal bias and charges the
SR external catvacitor connected to the Ve pin. Once Ve reaches 12 V, the internal current
| L source (1) is disablea
NG hid o= N
2]
|- Drain |SenseFETDrain. High-voltage power SenseFET drain connection.
8 |
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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.

Symbol Parameter Min. Max. Unit
Vstr Vstr Pin Voltage 700 \%
Vbs Drain Pin Voltage 700 V
Vce Vcc Pin Voltage 26 \Y
Ves Feedback Pin Voltage -0.3 10.0 \%

VN VN Pin Voltage -0.3 20 \%
Iom Drain Current Pulsed ' _1‘ A
Ip Continuous Switching Drain Current® = 3 N A =N
Eas Single-Pulsed Avalanche Energy(e) ‘P i -_50 { —mJ
Po Total Power Dissipation (T¢=25°C)" 160 [T w
Maximum Junction Temperature | ) 156 °C
T Operating Junction Temperature(g) | —| —-40 \ +125 °C
Tste Storage Temperature A @ I _—_55 +120 °C
cop |Electrostaic ~|HumanBody M JESD. AL, } e as ] "
Discharge Capability |charged De. e Moa. JESDZ2-C10% 2.0 T
Notes: \VV . \)
5. Repetitive peak switching curre~ 2N inue e loadisiassumed: iimivzd by miaxiinuim duty (Duax=0.73) and

junction temperature (see Fig' e 4).
6. L=45 mH, starting T;=25°C.
7. Infinite cooling cond” .. .efei .the © _MI G20'88 .
8. Although this paran ter guaranicc.C opreration, it dees not guarani=¢-all electrical characteristics.

Ve

/

/
R | l

}«—D, 1AX —‘i

2 N
—

s = o
Figurea. Repetitive Peak Switching Current
Thermal Impedance
Ta=25°C unless otherwise specified.
Symbol Parameter Value Unit
834 Junction-to-Ambient Thermal Impedance®® 85 °CIW
Wy |Junction-to-Lead Thermal Impedance™ 11 °CIW

Notes:

9. JEDEC recommended environment, JESD51-2, and test board, JESD51-10, with minimum land pattern.
10. Measured on drain pin #7, close to the plastic interface under Rthja test condition.

© 2012 Fairchild Semiconductor Corporation
FSL137MRIN * Rev. 2 4
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Electrical Characteristics

T;= 25°C unless otherwise specified.

(weSdd) UdUMS Jamod p|iyoure

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
SenseFET Section
BVpss Drain-Source Breakdown Voltage Vce=0V, Ip=250 pA 700 \Y
Ibss Zero-Gate-Voltage Drain Current Vps=560 V, Ta=125°C 250 HA
Ros(on) Drain-Source On-State Resistance |Vgs=10V, Ip=1 A 4.00 4.75 Q
Ciss Input Capacitance™” Vps=25 V, Ves=0 V, f=1 MHz 315 pF
Coss |Output Capacitance” Vps=25 V, Ves=0 V, f=1 MHz 47 pF
tr Rise Time Vps=325V, Ip=4 A, Rc=25 Q 2 ns |
t Fall Time Vps=325V, Ip=4 A, Rc=25 Q 2 ns. '\
taoy | TUrN-On Delay Vps=325 V, Ip=4 A, Rg=25 Q g 1) ne
taomy | Turn-Off Delay Vos=325V, =4 A Re=25 € | | 222 | [ 'ns
Control Section
fs Switching Frequency™" Vee=14V, Veg=4 \ J 51 ‘ a\\ }_ 73 kHz
Afs Switching Frequency Variation™  |-25°C<T;< 22 | i L 45 ! +10 %
Dwax | Maximum Duty Ratio VecaiPV, g e | ezl 73 %
Dmin Minimum Duty Ratio T.c 4V, Vv, _O \ ‘ 4 L C_ ) %
les Feedback Source Current Veg=0 ¥ £5 —’_ 90 —15 HA
Ve UVLO Threshold Voltac~ \ ahd VCC—S:'?% - - Jr —lﬂ 13 \Y
Vstop Aver Turn-on, Ve =0V 7.0 7.5 8.0
tss Internal Soft-Start T e \ VST,JAC _\’_ K/cc S‘.";ej i N 15 ms
Vrecomm | Recommer cu «gl-\ e Nad O . - \\ 13 23 \%
Burst Mode Sectinn
VBURH W < \V ¢ 0.45 0.50 0.55 \Y,
VeurL | BuroeMoC  Voltage | Vee=14 Vi, g Sweep 030 | 035 | 040 | V
| ca Q. < L_ \ 150 mv
F tectio Sec .on
B v Pear Liain Current L_m_it N Y di/dt=300 mA/us 11 1.3 15 A
Vso | Shutdown mestback Veitage © | Vec=14 V, Vs Sweep 645 | 7.00 | 755 | V
loscry | Shutdown Delay Girers Vee=14 V, Veg=4 V 12 | 20 | 28 | pa
tes |Leading-Edge Bianking Time®*™ 300 ns
I_ _Vovp Over-Vo.‘a:'? Protection Vcc Sweep 23.0 24.5 26.0 \%

Line Over-Voltage Protection

VINH Threshold Voltage Vce=14 V, Viy Sweep 1.885 | 1.950 | 2.015 \%
Line Over-Voltage Protection _

ViNHYS Hysteresis Vce=14 V, Viy Sweep 0.06 \
tosp OutoutShort Threshold Time OSP Triggered when 0.7 1.0 1.3 us
Vosp Protpection(ll) Threshold Veg ton<tosp & Vrs>Vosp 1.8 2.0 2.2 \Y

tosp FB Vg Blanking Time | (L@Sts Longer than tose rs) 20 | 25 | 30 | wps
TSD 1) Shutdown Temperature 125 135 145 °C

Thermal Shutdown Temperature -
Thys Hysteresis 60 °C
Continued on the following page...
© 2012 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Electrical Characteristics (Continued)

T;= 25°C unless otherwise specified.

Notes:

11. These parameters are guaranteed; not 100% tested in production.
12. t.eg includes gate turn-on time.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Total Device Section
Operating Supply Current, _ _
lop (Control Part in Burst Mode) Vee=14V, Ves=0 V 0.3 04 0.5 mA
Operating Switching Current, _ 4
lops (Control Part and SenseFET Part) Vee=14V, Ves=2 V 1.2 1.5 mA
Vcee=11V (Before Vee
IsTART Start Current Reaches Vsrarr) 85 120 155 KA
lcH Startup Charging Current Vee=Veg=0V, Vstr=40 V 0.7 ? 1.3 mA |
VstrR Minimum Vstr Supply Voltage Vee=Ves=0 V, Vstr Sweep °6

© 2012 Fairchild Semiconductor Corporation
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Typical Performance Characteristics

Characteristic graphs are normalized at Ta=25°C.

Normalized
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Figure 5. Operating Supply Current (lop) vS. Ta
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1.20

1.10

1.05

1.00

0.95

Normalized

0.90

“OPON-U33I) — NIJNLET IS

0.85

0.80

-40'C -20'C 0'C 257

Figure 6

—t
75'C

J0'C V'C 1 C120'¢GU125'C

Toant Lwre[ °u

O, rating ‘witcning Crent (lops) vs. Ta

N 4+

105 k- =

AN

halized

095 +—

Lo

0.90

—— 8 _

L

0.65

v.80 T —

-40C_-20'C 0'C 25'C 50'C 75'C 90'C 110'C 120'C 125'C

Figure 8.

1.20

-
|
_F

Temperature[ °C]

Peak Drain Current Limit (ILm) vs. Ta

1.15

1.10

1.05

1.00

0.95

Normalized

0.90

0.85

0.80

-40'C -20'C 0'C 25'C 50'C 75'C 90'C 110'C 120'C 125'C

Figure 10.

Temperature [ °C]

Shutdown Delay Current (Iperay) VS. Ta

© 2012 Fairchild Semiconductor Corporation
FSL137MRIN * Rev. 2

www.fairchildsemi.com

(weSdd) UdUMS Jamod p|iyoure



Normalized

Normalized
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Typical Performance Characteristics

Characteristic graphs are normalized at Ta=25°C.
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Normalized

Figure 17

Neoim=ized

Figure 14.

Normalized

Figure 16.

1.20

1.15

1.10

1.05

1.00

0.95

0.90

0.85

X

0.80
-40'C -20'C 0'C 25
]

LOTH

50'C_75'C

Ve -

o are| °C

sheid Vo?toge (\/s'rop) VvsS. Ta

,'C120'¢125'C

0.8% t——
-40'C -20'C 0'C

25'C 50'C 75'C 90'C 110'C 120'C 125'C

Temperature [ °C]

Over-Voltage Protection (Vovp) VS. Ta

1.15

1.10

1.05

1.00

0.90

0.85

0.80

-40'C -20'C 0'C 25'C 50'C 75'C 90'C 110'C 120'C 125'C

Temperature [ °C]

Maximum Duty Ratio (Duax) VS. Ta

© 2012 Fairchild Semiconductor Corporation
FSL137MRIN * Rev. 2

www.fairchildsemi.com

Z9PON-US3IO — NIHJINLET 1SS

(weSdd) UdUMS Jamod p|iyoure



Typical Performance Characteristics

Characteristic graphs are normalized at Ta=25°C.
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Figure 17. Line OVP (Vinu) VS. Ta
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Functional Description

1. Startup: At startup, an internal high-voltage current
source supplies the internal bias and charges the
external capacitor (Cvcc) connected to the Vec pin, as
illustrated in Figure 19. When Vcc reaches 12V, the
FSL137MRIN begins switching and the internal high-
voltage current source is disabled. Normal switching
operation continues and the power is supplied from the
auxiliary transformer winding unless Vcc goes below the
stop voltage of 7.5 V.

Vbc

[ ]
Cvecc

7.5v/12.0v O—— = Vee Good

Internal

Bias ‘
1
Figure 19. Startup Block
2. Soft-Start: The internal soft-start_circu. .o 'S
PWM comparator inverting input s way. tog her wih
the SenseFET current, slowly af r startu,  Th typical
soft-start time is 15 ms. T aul.  width, ) the power
switching device is prog¢ :ssively ii.. == J to estaklich

the correct working c ditions=for the transfermiers.

3. Feedback Control: This device employs Current-
Mode control, as shown in Figure 20. An opto-coupler
(such as the FOD817) and shunt regulator (such as the
KA431) are typically used to implement the feedback
network. Comparing the feedback voltage with the
voltage across the Rsense resistor makes it possible to
control the switching duty cycle. When the reference pin
voltage of the shunt regulator exceeds the internal
reference voltage of 2.5V, the opto-coupler LED current
increases, pulling down the feedback voltage and
reducing drain current. This typically occurs when the
input voltage is increased or the output load is decreased.

3.1 Pulse-by-Pulse Current mit: B. ause Current-
Mode control is emplov ., the ‘eak ¢ Tent thrcuch
the SenseFET is lim u byt ein i “input of PWM
comparator (Veg® as = .n in Fiure 20 Assuming
that the 90 UA cL =nt urce .ows_only through the
internal res. or (3R R - _kQ),{he cathode voltage

of diodv D2\ about’ 8 V. Since M1-is blocked when
tho feec ek o Le (Vez) exceeds 2.84V, the
Me 'tage of the-catnode of D2 is clamped at

Yis' ltage. . herefore, the peakaue of the. current
. auy the SerceFiT is limiteu.

3.2 Leaginy-Fdge Blanking (LEE):Authe instant the
interna! SenseFET) is wrned <N, a high-current spike
vsvaily occursharough _tae’ SenseFET, caused by
primary-side\ capacitan:e and secondary-side rectifier
reverserecevery. Srcessive voltage across the Rsense
recistor ‘leadss wincorrect feedback operation in
Cunent-Mgza2 PWM control. To counter this effect, the
LEB circuic inhibits the PWM comparator for ties

inductors, and« .. .cito. . The oltage ‘or_tre output (307 ns).zfter the SenseFET is turned on.
capacitors. is oressive., aicreazed to smadlny
establish . > requued ¢ put voltage. This helpgs orevent
tran=” tmer cateiatiet o and «reduces stress ‘on  the
o _onda. dic > during startup.
Drain
‘—- 6,7,8
! Vee VRer
L
FB
Vour Ves 3 3R
FOD817 D2 - | Gate
c o Driver _'
FB Ves
A AN
»—H—IW\,—< >
KA431 osP
Vosp 1= R
AOCP SENSE ’_GND
V,
> AOCP \_]]
< < OoLP
VSD 0o— = ”
Figure 20. Pulse Width Modulation Circuit
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4. Protection Circuits: The FSL137MRIN has several
self-protective functions; such as Overload Protection
(OLP), Abnormal Over-Current Protection (AOCP),
Output-Short Protection (OSP), Over-Voltage Protection
(OVP), and Thermal Shutdown (TSD). All the
protections are implemented as auto-restart. Once a
fault condition is detected, switching is terminated and
the SenseFET remains off. This causes Vcc to fall.
When Vcc falls to the Under-Voltage Lockout (UVLO)
stop voltage of 7.5V, the protection is reset and the
startup circuit charges the Vcc capacitor. When Ve
reaches the start voltage of 12.0 V, normal operation
resumes. If the fault condition is not removed, the
SenseFET remains off and Vcc drops to stop voltage
again. In this manner, the auto-restart can alternately
enable and disable the switching of the power
SenseFET until the fault condition is eliminated.
Because these protection circuits are fully integrated
into the IC without external components, reliability is
improved without increasing cost.

. Power Fault Fault
Vos on occurs removed

A |

\

12.0v

7.5V

- . AN a8
: " — 7Y |
* Normal Faul't i " /Norraal
op ¢ situation cneration

Sigure 1. = \uto-Restait Protectorn Wavefarn s

4.. 7 erload! Prowection (CLF): Overlead- is defined
as tne lcad current esceeding its'normal level due to
an uni=2xpecied abnormal event .-this situation, the
protection circuit should trigger to protect the SMPS.
However, even whein ~the2 SMPS is in normal
operation, the overlead” protection circuit can be
triggered during the' load transition. To avoid this
undesired operation, the overload protection circuit is
designed to trigger only after a specified time to
determine whether it is a transient situation or a true
overload situation. Because of the pulse-by-pulse
current-limit capability, the maximum peak current
through the SenseFET is limited and, therefore, the
maximum input power is restricted with a given input
voltage. If the output consumes more than this
maximum power, the output voltage (Vour) decreases
below the set voltage. This reduces the current
through the opto-coupler LED, which also reduces the
opto-coupler transistor current, increasing the
feedback voltage (Ves). If Vrs exceeds 2.5V, D1 is
blocked and the 2.0 pA current source starts to
charge Ceg slowly up. In this condition, Veg continues

increasing until it reaches 7.0 V, when the switching
operation is terminated, as shown in Figure 22. The
delay for shutdown is the time required to charge Crs
from 2.5V to 7.0 V with 2.0 pA. A 25 ~ 50 ms delay is
typical for most applications. This protection is
implemented as auto-restart.

Ves 4 .
Overload Protection
7.0V
2.5V D I —
~ Cepx7.0-. VI :
-— —  — —&—y

figu 22. | Dverloax-Eretection

4.z Abiic al Over-Current Prctoction  (AOCP):

'he. . the secowdary rectficr: diodes, \or the
ti sfeimer.pins) are shoren,“a steep. cuwirent with
exuemely high'di/dt car 1iow thrceaghithe SenseFET
during, the rninimum “tuin-on.tinie Even though the
FSLL3"MRIN « has+ overlvad ' grotection, it is not
enough te-piotect the +~S'-237/MRIN in that abnormal
case: due to'the severe-current stress imposed on the
SenserET untilk@LiFuis triggered. The internal AOCP
circuit is showri 1n Figure 23. When the gate turn-on
signal is.eopiied to the power SenseFET, the AOCP
blozk is ehabled and monitors the current through the
senaing resistor. The voltage across the resistor is
compared with a preset AOCP level. If the sensing-
resistor voltage is greater than the AOCP level, the
set signal is applied to the S—R latch, resulting in the
shutdown of the SMPS.

Drain

67,8
L=
0sC

Gate
Driver ﬂ
L Rsense
Q S GND
Vaocp | J]

3R

LEB (300ns)

Q R [—<— Vcc Good

Figure 23.  Abnormal Over-Current Protection
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4.3. Output-Short Protection (OSP): If the output is
shorted, steep current with extremely high di/dt can
flow through the SenseFET during the minimum turn-
on time. Such a steep current creates high-voltage
stress on the drain of the SenseFET when turned off.
To protect the device from this abnormal condition,
OSP is included. It is comprised of detecting Vrg and
SenseFET turn-on time. When the Vg is higher than
2.0V and the SenseFET turn-on time is lower than
1.0 us, this condition is recognized as an abnormal
error and PWM switching shuts down until Vcc
reaches Vstart again. An abnormal condition output
short is shown in Figure 24.

A
MOSFET Rectifier S W— Iim
Drain Diode .
Current Current j‘i‘; =9'25(\)/V
Ves N 4 FB=Z.
Im
0 | >
1.0us = — i«=1.0us
torr " ton '
Output Short
Occurs ~
Vour
lour
0 > t
OSP
osP Triggered \ﬁ
0 J— >
Figure 24. Output-Sh/ (Prote ol
4.4 Over-Voltage [ “rotectior vP).. (If e
secondary-side - feed: ck ciri it malfunctisns or =2

solder defec’ .auses a.
the curren
\Imost zere

ner’ jin the fecdback nath;

e opto-caupler transistor

become. Then Ve climbs uprin e.similar
r oL 0V 4 Situatieh, forcirnig the preset
naxim 1 c. ent to belsunplied toAne SMPS Lt vhe

‘erloav | prutecticn is*-triggerea. /Because \more
€ rov aan reguied is provided to the. culput, the
ou., .. voltage may exceed the rated vaoltage before

the overicad protecticn” is trigaered,~resulting in the
brealcown of the devices in‘th= secondary side. To
prevent this situation, ar QN P circuit is employed. In
gzneral, the Vcc is proportional to the output voltage
and the FSL137MRiin-uses Vcc instead of directly
monitoring the output voltage. If Vcc exceeds 24.5V,
an OVP circuit is triggered, resulting in the termination
of the switching operation. To avoid undesired
activation of OVP during normal operation, Vcc should
be designed below 24.5 V.

4.5 Thermal Shutdown (TSD): The SenseFET and
the control IC on a die in one package makes it easier
for the control IC to detect the temperature of the
SenseFET. If the temperature exceeds ~135°C, the
thermal shutdown is triggered and stops operation.
The FSL137MRIN operates in Auto-Restart Mode
until the temperature decreases to around 75°C,
when normal operation resumes.

4.6 Line Over-Voltage Protection (LOVP): If the line
input voltage is increased to an undesirable level, high
line input voltage creates high-voltage stress on the
entire system. To protect from this abnormal condition,
LOVP is included. It is comprised of detecting Vv using
divided resistors. When Vy is higher than 1.95V, this

condition is recognized as an abnormal error and PWM
~»N\) ..
(it ‘““”ML 4//7 AMMMM' il

switching shuts down until V\y decreases to around
V1
/P triggerea:

1.89 V (60 mV hysteresis).
|

LOVP

\ \ P
: Y
/ ‘ D // FWrarr = 120V S
ke \ P
o=
Wrad 5V
L_ M\ al WP

migitre 25.

Unlire previous—-PS familics, FSL137MRIN’s Vv pin
can detaect uie¢ AC line over-voltage protection function.
When line input voitaye exceeds pre-determined level at
'he Vi pind the controller initiates a fault signal and
siats _down PWM  output. To prevent erroneous
activetiosr-ci LOVP, the LOVP function is triggered when
ine over-voltage lasts more than specific time. Another
imeortant feature of LOVP function is auto-recovery.
‘The controller continuously monitors line input voltage
even under fault condition and turns PWM output on
when over-voltage condition disappears. Equation (1)
calculates the level of input over voltage to RMS value:

Line Over=)/eltage Protection

(R1+R2)

The resistance of divided resistor can be adjusted as
necessary. Small resistance can bring relatively large
stand-by power consumption at light-load condition. To
avoid this situation, a several MQ resistor is
recommended. For stable operation, a several MQ
resistor should accompany a capacitor with hundreds of
pF capacitance between the V\y pin and GND.
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5. Soft Burst Mode: To minimize power dissipation in
Standby Mode, the FSL137MRIN enters Burst-Mode
operation. As the load decreases, the feedback voltage
decreases. As shown in Figure 26, the device
automatically enters Burst Mode when the feedback
voltage drops below Vgur. (350 mV). At this point,
switching stops and the output voltages start to drop at
a rate dependent on standby current load. This causes
the feedback voltage to rise. Once it passes VsurH
(500 mV), switching resumes. The feedback voltage
then falls and the process repeats. Burst Mode
alternately enables and disables SenseFET switching,
reducing switching loss in Standby Mode.

VO A

0.50v
0.35v

Soft Burst

t

I

Switcning

i Sw
Dis.

—>

'ng H . H
d 2t Disabled 4
\ o

Figu Surs..mode Operation

6. Random Frequency Fluctuation (RFF): Fluctuating
switching frequency of an SMPS can reduce EMI by
spreading the energy over a wide frequency range. The
amount of EMI reduction is directly related to the
switching frequency variation, which is limited internally.
The switching frequency is determined randomly by
external feedback voltage and an internal free-running
oscillator at every switching instant. RFF effectively
scatters EMI noise around typical switching frequency
(67 kHz) and can reduce the cost of the input filter
included to meet the EMI requirements (e.g. EN55022).
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9
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Package Dimensions
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Ci1DIMENSIONS AREEXCLUSIVE OF BURRS,
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Figure 28. 8-Lead, MDIP, JEDEC MS-001, .300" Wide

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/NO/NOSF.pdf.
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