FAIRCHILD.

Is Now Part of

ON Semiconductor®

To learn more about ON Semiconductor, please visit our website at
www.onsemi.com

ON Semicond 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
icond products, i with all laws, reg; and safety requil or standards, regardless of any support or applications information provided by ON . “Typical” p 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
hnical experts. ON S or 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 iated with such ded or ized use, even if such claim alleges that ON S or was garding 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.




This product is not to be shipped into the United States. It is under court injunction.
See http.//www.fairchildsemi.com/about-fairchild/media-center/litigation/

FAIRCHILD.

y 4
FANG6749

October 2012

Highly Integrated Ultra Green-Mode PWM Controller

Features

®  High-Voltage Startup

"  Low Operating Current: 1.8 mA

®  Linearly Decreasing PWM Frequency to 24 kHz
®  Proprietary Frequency Hopping to Reduce EMI

®  Two-Level Over-Current Protection (OCP),
1400 ms Delay for Normal Peak Load

®  Two-Level OCP, 56 ms Delay for Super Peak Load
" OQutput Short-Circuit Protection (SCP)

®  Peak-Current Mode Operation with Cycle-by-Cycle
Current Limiting

®  HV Pin Brown-in/out Protection with Hysteresis

®  Constant Power Limit by HV Sampling

" Internal FB Open-Loop Protection (OLP)

®  GATE Output Maximum Voltage Clamp: 14.5V

®  Vpp Over-Voltage Protection (OVP)

"  Programmable Over-Temperature Protection (OTP)
" Integrated 6ms Soft-Start Function

" Internal Latch Circuit (OVP, OTP, OCP, OLP, SCP)
® Internal OTP Sensor with Hysteresis

Applications

General-Purpose Switched-Mode Power Supplies and
Flyback Power Converters, including:

"  Power Adapters

®  Open-Frame SMPS; Specifically for SMPS with
Surge-Current Output, such as for Printer, Scanner,
Motor Drivers

Description

The FAN6749 highly integrated PWM controller
enhances the performance of flyback converters. To
minimize standby power consumption, a proprietary
Green-Mode function continuously decreases the
switching frequency under light-load conditions. Under
zero-load conditions, the power supply enters Burst
Mode and completely shuts off PWM output. Green
Mode helps power supplies meet international power
conservation requirements.

The FAN6749 is designed for SMPS with surge-current
output and incorporates a two-level Over-Current
Protection (OCP) function. Besides the cycle-by-cycle
current limiting, two-level OCP can handle peak loading
within a specified delay time.

FAN6749 also integrates a frequency-hopping function
that helps reduce EMI emission of a power supply with
minimum line filters. Built-in synchronized slope
compensation helps achieve stable peak-current control.
To keep constant output power limit over universal AC
input range, the current limit and OCP threshold voltage
are adjusted according to AC line voltage detected by
the HV pin. Gate output is clamped at 14.5 V to protect
the external MOSFET from over-voltage damage.

Other protection functions include: AC input brownout
protection with hysteresis, Short-Circuit Protection
(SCP) for output-short condition, and Vpp Over-Voltage
Protection (OVP). For over-temperature protection, an
external NTC thermistor can be applied to sense the
ambient temperature. When OLP, OCP, SCP, Vpp OVP,
or OTP is activated, an internal latch circuit latches off
the controller. The latch resets when Vpp is removed.

OovP oCcP OLP OTP SCP

Latch Latch Latch Latch Latch

There are three differences from FAN6748 to FANG6749:

®  QOver-current protection debounce time is extended
to 1400 ms.

®  Brown-out debounce time is extended to 100 ms.
®  No SENSE short-circuit protection function.

Ordering Information

: Packing
Part Number Operating Temperature Range Package Method
FAN6749MLM -40 to +105°C 8-Pin Small Outline Package (SOP) Reel & Tape
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Marking Information

5 F - Fairchild Logo
I_l‘FI_l [ 1 [ 1 Z - Plant Code
X - 1-Digit Year Code
D gIgT,\;,_ Y - 1-Digit Week Code
TT - 2-Digit Die Run Code

™ ~
I T - Package Type (M=SOP)
1

M - Manufacture Flow Code

Figure 3. Top Mark

Pin Configuration

GND 11 U8:|GATE

FB ]2 7| VDD
NC []3 6 [ SENSE
Hv [C]4 5 RT

Figure 4. Pin Configuration (Top View)

Pin Definitions

Pin #

Name

Description

1

GND

Ground Pin. A 0.1 pF decoupling capacitor between VDD and GND is recommended.

FB

Feedback Pin. The output voltage feedback information from the external compensation circuit is
fed into this pin. The PWM duty cycle is determined by comparing the FB signal with current-
sense signal from the SENSE pin.

NC

No Connection

HV

High-Voltage Startup. The HV pin is typically connected to the AC line input through an external
diode and a resistor (Ryy). This pin is used not only to charge Vpp capacitor during startup, but
also to sense the line voltage. The line voltage information is used for brown-out protection and
power limit line compensation.

RT

Over-Temperature Protection. An external NTC thermistor is connected from this pin to the
GND pin. Once the voltage of the RT pin drops below the threshold voltage, the controller latches
off the PWM. The RT pin also provides external latch protection. If the RT pin is not connected to
an NTC resistor for over-temperature protection, place a 100 kQ resistor to ground to prevent
noise interference.

SENSE

Current Sense. The sensed voltage is used for peak-current-mode control, over-current
protection, short-circuit protection, and cycle-by-cycle current limiting.

VDD

Power Supply of IC. A holdup capacitor typically connects from this pin to ground. A rectifier
diode in series with the transformer auxiliary winding connects to this pin to supply bias during
normal operation.

GATE

Gate Drive Output. The totem-pole output driver for the power MOSFET; internally limited to
VGATE-CLAMP-
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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.

Recommended Operating Conditions

1. All voltage values, except differential voltages, are given with respect to the network ground terminal.
2. Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device.
3. Duration of pulse input voltage is less than or equal to < 1 second.

4. ESD with the HV pin CDM=1000 V and HBM=500 V.

Symbol Parameter Min. | Max. | Unit
Vop DC Supply Voltage!"? 30 \Y,
Ve FB Pin Input Voltage -0.3 7.0 \%

Vsense | SENSE Pin Input Voltage -0.3 7.0 \%
Vgt RT Pin Input Voltage -0.3 7.0 \Y,
Continuous Input Voltage 500
Vv ®) \Y,
Pulse Input Voltage 640

Pp Power Dissipation (TA<50°C) 400 mwW
Oya Thermal Resistance (Junction-to-Air) 150 °C/W
T, Operating Junction Temperature -40 +125 °C
Tsto Storage Temperature Range -55 +150 °C
T Lead Temperature (Wave Soldering or IR, 10 Seconds) +260 °C
egp  [Human Body Model”, JEDEC:JESD22-A114 All Pins Except HV Pin 6 kV
Charged Device Model®, JEDEC:JESD22-C101 | All Pins Except HV Pin 2 kV
Notes:

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. Typ. Max. Unit

Ruv HV Startup Resistor 150 200 250 kQ
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Electrical Characteristics
Vpp=15V and Tx=25°C unless otherwise noted.
Symbol Parameter Conditions Min. Typ. Max. Unit
Vop Section
Vop Continuously Operating Voltage Limited by Vpp OVP 25 \%
Vpp.on | Threshold Voltage to Startup Vpp Rising 16 17 18 \%
Threshold Voltage to Stop . 10 11 12
Voo-orr Switching in Protection Mode W FElE v
Threshold Voltage to Turn On HV .
Voo-oip Startup in Protection Mode Vop Falling 6.5 7.5 8.5 v
Threshold Voltage to Stop .
Vuvio Switching in Normal Mode Voo Falling 6.0 6.5 7.0 v
Threshold Voltage to Enable HV
VrestarT | Startup to Charge Vpp in Normal | Vpp Falling 4.5 5.0 55 \Y
Mode
Threshold Voltage to Release .
VDD—LH Latch Mode VDD Fa”lng 3.5 4.0 4.5 \
Threshold Voltage on VDD Pin for v
Vpp.ac | Disable Brown-in to Avoid Startup :3"50 Vuvio+3 | Vuwo+3.5 \Y,
Failure '
Threshold Voltage on VDD Pin for Vop-ore | Vobp.orr
Voo-scP | Short-Circuit Protection (SCP) | VF8~ VrsoLp +1.0 +15 | Vooorr+2.0 |V
to.sce | Debounce Time for SCP Vre>Vrsolp 12 17 22 ms
& Vpp< Vpp.scp
lDD—ST Startup Current VDD-ON -0.16 V 30 IJA
. . VDD=20 V, VFB =3V
Ipp-opt1 | Supply Current in PWM Operation Gate Open 1.8 24 mA
Ipp-op2 | Supply Current when PWM Stops | Vpp=15V, Vig < 1.4V 1.0 1.9 mA
Operating Current when Vpp<Vpp. _
I orf in Protection Mode Voo =5V 100 120 i WA
Ipp-oLp | Internal Sink Current Vpp.oLpt0.1V 265 325 385 MA
Threshold Voltage for Vpp Over-
Voo.ove Voltage Protection 28.5 e e v
Vpp Over-Voltage Protection
b-vboovP | pebounce Time 160 200 240 us
Two-step UVLO
Voo A (Protections triggered, except brown-out)
_ h T
Vbp-on
VDDVON
Voo-oFF
Vop.otp
t X_ » t
Normal Mode Protection Mode
Figure 5. Vpp Behavior
Continued on the following page...
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Electrical Characteristics (Continued)

Vpp=15V and Ta=25°C unless otherwise noted.

Vopac

VDD-O N

uvLO

AC recovery level - =« Y[y (T R\ AC recovery level -« - - -

UVvVLO

GATE GATE

Vpp > Vpp.ac AC recovery

Figure 6. Vpp.ac & AC Recovery

Vpp < Vpp.ac AC recovery

Symbol Parameter Conditions

Min. | Typ. | Max. | Unit

HV Section

lhy Supply Current from HV Pin Vpc=120 V, Vpp=0 V

2.0 3.5 5.0 mA

lhv.c |Leakage Current after Startup |HV=500 V, Vpp=Vpp.oprt1V

Threshold Voltage for

Vac-oFF Brownout DC Source Series R=200 kQ to HV Pin 90 100 110 Vv

Vac.on | Threshold Voltage for Brown-In | DC Source Series R=200 kQ to HV Pin 100 110 120 \%

AVpc | Vacon - Vacore DC Source Series R=200 kQ to HV Pin 8 10 17 \%
Veg > Vg 170 200 230

tscycLe | Line Voltage Sample Cyclem F8 Fe-n V&
Ve < VEgg 400 520 640

twrve | Line Voltage Hold Period” 18 23 28 us
Peak Line Voltage Data Veg > Vign 20 24 28

turpate | Update Cycle for High / Low ms
Line Compensationg) Veg = Vesg 64 72 80

to.ac.orr | Debounce Time for Brownout

70 100 130 ms

Oscillator Section

Center Frequency

62 65 68
kHz

fosc Switching Frequency when Veg>Veg -
Hopping Range

3.5 | #4.0 4.5

thop Hopping Period

16 20 24 ms

Center Frequency

20 24 28

fosce | Switching Frequency When Veg<Vep.g -
Hopping Range

kHz
+1.25 | +1.55 | £1.85

fov Frequency Variation vs. Vpp Deviation Vpp=11Vito22V

%

for Frequency Variation vs. Temperature Deviation | To=-40 to 105°C

%

Continued on the following page...
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Electrical Characteristics (Continued)

Vpp=15V and Tx=25°C unless otherwise noted.

6v7.9NVd

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Feedback Input Section I
«Q
A, Input Vo!tage to Current-Sense 145 | 1780 | 135 | wwv >
Attenuation <
Zeg FB Internal Pull-High Impedance 15 17 19 kQ =1
Ves.oren | FB internal Biased Voltage FB Pin Open 5.2 54 5.6 \Y g
Ves.op | Threshold Voltage for OLP 4.3 4.6 4.9 \ 5
to.o,p | Debounce Time for OLP 40 56 72 ms o
o
Threshold Voltage for Maximum . _
VFB—N SWItChlng Frequency Pin, FB Voltage(VFB—VFB_N) 2.5 2.7 2.9 \Y g
Threshold Voltage for Minimum Switching | . _ S
VFB—G Frequency Pin, FB Voltage(VFB—VFB_G) 2.05 2.25 2.45 \ G)
Sg Slope for Green-Mode Modulation 85 Hz/mV 8
D
V. 'lghreshold Voltage for Zero Duty Cycle 19 21 23 Vv S
ecovery =
Ves.zoc | Threshold Voltage for Zero Duty Cycle 1.8 2.0 2.2 \% 8_
(¢}
V\;B'ZDCR‘ Zero Duty Cycle Hysteresis 0.05 | 0.10 | 0.15 \% o
FB-ZDC E
Current-Sense Section =
tep Delay to Output 65 200 ns @)
tLes Leading-Edge Blanking 230 270 310 ns %
=
Current Limit Level at Low Line Vpc=122V, 3
VML | (V¢ aais=86 V) Series R=200 kQ to HV 0.790 \RESSCR(RCCEON I Y =
Current Limit Level at High Line Vpc=366 V, =
Vimirn (Vacrms=259 V) Series R=200 kQ to HV 0.620 B v
OCP Trigger Level at Low Line Vpc=122V,
Voce.L (Vac.rus=86 V) eries R=200 kQ to HV 045 J v
OCP Trigger Level at High Line Vpc=366 V,
Vocet | (v, o rus=259 V) Series R=200 kQ to HV 03 Y
tss Soft-start time Startup Time 4.5 6.0 7.5 ms
tb.ocp Debounce Time for OCP VSENSE>VOCP 1000 1400 1800 ms

PWM Frequency

A

fOSC

fOSC»G

Continued on the following page...

\

Veszoc Veszocr Vrse

VEsn

Ves

Figure 7. Vg vs. PWM Frequency
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Electrical Characteristics (Continued)

Vpp=15V and Ta=25°C unless otherwise noted.

5.  When activated, the output is disabled and the latch is turned off.
6. The threshold temperature for enabling the output again and resetting the latch after OTP has been activated.
7. Guaranteed by design.

Symbol Parameter Conditions Min. Typ. | Max. | Unit
GATE Section
Dyax Maximum Duty Cycle 80 85 90 %
Veater |Gate Low Voltage Vpp=15V, 1o=50 mA 1.5 \%
Veaten | Gate High Voltage Vpp=12V, 10=50 mA 8 \Y,
t, Gate Rising Time (20-80%) Vpp=15V, C, =1 nF 60 75 90 ns
tf Gate Falling Time (80-20%) Vpp=15V, C =1 nF 15 25 35 ns
late-sink | Gate Sink Current” Vop=15V 300 mA
leate-source | Gate Sourcing Current™” Vpp=15V, GATE=6 V 250 mA
Veatectave | Gate Output Clamping Voltage Vpp=22 V 11.0 14.5 18.0 \Y
RT Section
IrT Output Current of RT Pin 90 100 110 MA
Threshold Voltage for Over-Temperature |0.7V < Vgr < 1.05V,
VeIt | protection After 14 ms Latch Off 1015 ) 1.050 11.085 |V
Ve | Threshold Voltage for Latch Triggering | VT = O-7 V. After 165us | g5 | 670 | 075 | v
Latch Off
Maximum External Resistance of RT Pin
Roe |10 Trigger Latch Protection 9.66 Gl REE ] <O
Debounce Time for Over-Temperature
'-01P1 | protection Triggering Vermiz < Ver < Veris " = 18 ms
tp.otr2 | Debounce Time for Latch Triggering Vit < VRTTH2 90 165 240 us
Over-Temperature Protection Section (OTP)
Totp Protection Junction Temperature(5’7) +135 °C
Trestat | Restart Junction Temperature®” T8T5P' °C
Notes:
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Typical Performance Characteristics
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Figure 8. Startup Current (Ipps7) VS. Temperature
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Figure 10. Start Threshold Voltage (Vpp.on)
vs. Temperature
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Figure 12. Supply Current Drawn from HV Pin (lny)
vs. Temperature
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Figure 9. Operation Supply Current (Ipp.op1)
vs. Temperature
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Figure 11. Minimum Operating Voltage (Vpp.orr)
vs. Temperature
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Figure 13. HV Pin Leakage Current After Startup (Iqv..c)
vs. Temperature
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Figure 15. Maximum Duty Cycle (DCYpyax) VS.
Temperature
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Typical Performance Characteristics
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Figure 16. FB Open-Loop Trigger Level (Veg.oLp) VS.
Temperature
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Figure 18. Vpp Over-Voltage Protection (Vpp.ovp)
vs. Temperature
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Figure 20. Over-Temperature Protection Threshold
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Figure 22. Brown-in (Vac.on) VS. Temperature
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Figure 17. Delay of FB Pin Open-Loop Protection (tp.oLp)
vs. Temperature
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Figure 19. Output Current from RT Pin (Izy)
vs. Temperature
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Figure 21. Over-Temperature Protection Threshold
Voltage (Vrrrh2) VS. Temperature
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Figure 23. Brown-out (Vac.orr) VS. Temperature
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Functional Description

Current Mode Control

FANG6749 employs peak current mode control, as shown
in Figure 24. An opto-coupler (such as the H11A817A)
and a shunt regulator (such as the KA431) are typically
used to implement the feedback network. Comparing the
feedback voltage with the voltage across the Rgense
resistor makes it possible to control the switching duty
cycle. The built-in slope compensation stabilizes the
current loop and prevents sub-harmonic oscillation.

Vo

Gate
driver

KA431

5.4V !
I
Zrs i
. FB !
|
I
I
PWM IR 5} ¢
Comparator i
GATE ;
I
R i
i
I

|
Primary i Secondary

! I
(a4 N side ' side
AAA
Slope
l compensatin

Figure 24. Current Mode Control Circuit Diagram

Green-Mode Operation

FANG6749 modulates the PWM frequency as a function
of the FB voltage to improve the medium- and light-load
efficiency, as shown in Figure 25. Since the output
power is proportional to the FB voltage in current mode
control, the switching frequency decreases as load
decreases. In heavy-load conditions, the switching
frequency is fixed at 65 kHz. Once Vg decreases below
Vegn (2.7V), the PWM frequency starts linearly
decreasing from 65 kHz to 24 kHz to reduce switching
losses. As Vig drops to Vegg (2.25 V), where switching
frequency is decreased to 24 kHz, the switching
frequency is fixed to avoid acoustic noise.

When Vgg falls below Veg zpc (2.0 V) as load decreases
further, FAN6749 enters Burst Mode, where PWM
switching is disabled. Then the output voltage starts to
drop, causing the feedback voltage to rise. Once Vgg
rises above Vegzpcr (2.1 V), switching resumes. Burst
Mode alternately enables and disables switching,
thereby reducing switching loss for lower power
consumption, as shown in Figure 26

fs

fOSC

fOSC-G
4T

VFB-ZDC VFB-ZDCR VFB-G

Veen

Figure 25. Vgg vs. PWM Frequency

VOA

VFB A

Vs z00R
FB.ZDC

IDrain

(T 1L,

Figure 26. Burst Switching in Green Mode

il

- -t
Switching Switching
Disabled Disabled

Operating Current

In normal condition, operating current is around 1.8 mA
(Ipp-op1); when Vgg<1.4V, operating current is further
reduced to 1 mA (Ipp.op2) by disabling several blocks of
FANG6749. The low operating current improves light-load
efficiency and reduces the requirement of Vpp hold-up
capacitance.

High-Voltage Startup and Line Sensing

The HV pin is typically connected to the AC line input
through an external diode and a resistor (Rpy), as shown
in Figure 27. When AC line voltage is applied, the Vpp
hold-up capacitor is charged by the line voltage through
the diodes and resistor. After Vpp voltage reaches the
turn-on threshold voltage (Vpp.on), the startup circuit
charging Vpp capacitor is switched off and Vpp is
supplied by the auxiliary winding of the transformer.
Once FANG6749 starts up, it continues operation until
Vpp drops below 6.5V (Vyyo). The IC startup time with
a given AC line input voltage is given as:

2

Vac-in -~
T

tstarTup = Ruv -Cpp *In 7 (1)
Vac-In '7_VDD—ON
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High/Low Line
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Figure 27. Startup Circuit

AC Line

VUMlT
Voce

The HV pin detects the AC line voltage using a switched
voltage divider that consists of external resistor (Rpy)
and internal resistor (R.s), as shown in Figure 27. The
internal line-sensing circuit detects line voltage using a
sampling circuit and a peak-detection circuit. Since the
voltage divider causes power consumption when it is
switched on, the switching is driven by a signal with a
very narrow pulse width to minimize power loss. The
sampling frequency is adaptively changed according to
the load condition to minimize the power consumption in
the light-load condition.

Based on the detected line voltage, brown-in and brown-
out thresholds are determined as:

R V,.
Varomn (RMS)= 550k~ V2 2)
R. V..
Varomeorr CMS)=Z00k ~ 72 )

Since the internal resistor (R s=1.62 kQ) of the voltage
divider is much smaller than Ryy, the thresholds are
given as s function of Ryy.

Note that Vpp must be larger than Vpp.ac to start up,
even though sensed line voltage satisfies Equation 2.

High/Low Line Compensation for Constant
Power Limit

FANG6749 has cycle-by-cycle current limit, as shown in
Figure 28, which limits the maximum input power with a
given input voltage. If the output consumes beyond this
maximum power, the dropping output voltage triggers
the overload protection.

As shown in Figure 28, the high/low line compensation
block adjusts the current limit level, V_ut, based on the
line voltage. Figure 29 shows how the cycle-by-cycle
current-limit level changes with the line voltage for
different Ryy resistors. To maintain the constant output
power limit regardless of line voltage, the cycle-by-cycle
current limit level, V wur, decreases as line voltage
increases. The current-limit level is also proportional to
the Ryy resistor value and power limit level can be tuned
using different Ry resistors.
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Figure 28. Cycle-by-Cycle Current-Limit Circuit
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Figure 29. Current Limit vs. Line Voltage

Two-Level Over-Current Protection (OCP)

Other than cycle-by-cycle current limiting, FAN6749
applies another threshold voltage, Vocp, for current
sense. As shown in Figure 28, when peak of Vgense
exceeds Vocp at each pulse for a period of time, tp.ocp;
over-current protection (OCP) is triggered. This
protection is designed for applications with surge-current
outputs. If a peak load is present for less than tp_ocp, the
controller operates as usual. If the peak load continues
longer than tp_ ocp, GATE output is stopped to protect the
converter from overload condition.

Like Vyiwr, the Vocp is adjusted by high/low line
compensation block to maintain a constant over-current
protection level, regardless of line voltage. Figure 31
shows how Vocp changes with the line voltage with
different Ryy resistors.

When OCP is triggered, it is recommended to have
Veg>Vegn for whole AC input range. Vig>Vegn €nsures
switching frequency is fixed at 65 kHz. If OCP is
triggered in the frequency-reduction region (Veg<Vgsn),
output current is reduced due to lower switching
frequency. It causes the difference of OCP-triggering
point between high and low AC input voltages.

© 2012 Fairchild Semiconductor Corporation
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Figure 30. Over-Current Protection Circuit
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Short Circuit Protection (SCP)

The Vpp voltage decreases every time the output of the
power supply is shorted because the impedance at
secondary windings becomes far lower than at auxiliary
winding and currents choose the low-impedance path.
When Vg is larger than Veg_o p Over a debounce time of
to.scp; if Vpp is lower than Vpp.scp, PWM output is
latched off.

Under-Voltage Lockout (UVLO)

As shown in Figure 32, as long as protection is not
triggered, the turn-off threshold of Vpp is fixed internally
at Vyvio (6.5 V). When a protection is triggered, the Vpp
level to terminate PWM gate switching is changed to
Vpp.orr (11 V), as shown in Figure 33. When Vpp drops
below Vpporr, the switching is terminated and the
operating current from Vpp is reduced to Ipp.op, to slow
down the discharge of Vpp until Vpp reaches Vpp_opp.
This delays restart after shutdown by protection to
minimize the input power and voltage/current stress of
switching devices during fault condition.

VDD“
Vbo-on A
Vuvio 6.5V
VRESTART 5V
GATE

Figure 32. Vpp UVLO in Normal Mode

Voo \
Vbb-on VA%
11V
Vbp-oFF
Voo.otp =B

GATE#4

Figure 33. Vpp UVLO in Protection Mode

Leading-Edge Blanking (LEB)

Each time the power MOSFET is switched on, a turn-on
spike occurs on the sense resistor. To avoid premature
termination of the switching pulse, a leading-edge
blanking time, t gg, is introduced. During this blanking
period, the current-limit comparator is disabled and
cannot switch off the gate driver.

Gate Output / Soft Driving

The BiCMOS output stage has a fast totem-pole gate
driver. The output driver is clamped by an internal
14.5 V Zener diode to protect power MOSFET gate from
over voltage. A soft driving is implemented to minimize
electromagnetic interference (EMI) by reducing the
switching noise.

Vpp Over-voltage Protection (OVP)

Vpp over-voltage protection prevents |IC damage from
over-voltage exceeding the IC voltage rating. When the
Vpp voltage exceeds 29V, the protection is triggered.
This protection is typically caused by an open circuit in
the secondary-side feedback network.

© 2012 Fairchild Semiconductor Corporation
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Soft-Start

FAN6749 has an internal soft-start circuit that
progressively increases the cycle-by-cycle current limit
level of the MOSFET for 6 ms during startup to establish
the correct working conditions for transformers and
capacitors to operate.

Over-Temperature Protection (OTP)

The RT pin provides adjustable Over-Temperature
Protection (OTP) and an external latch-triggering
function. For OTP application, an NTC thermistor, Ryrc,
usually in series with a resistor, R,, is connected
between the RT pin and ground. The internal current
source, Irt, (100 pA) introduces voltage on RT as:

VR‘T: RT’(RNTC"'RA) 4)

At high ambient temperature, Rytc decreases, which
reduces Vgr. When Vgr is lower than Va1 (1.050 V)
for longer than tp_ o1ps (14 ms), the protection is triggered
and FANG6749 enters Latch Mode protection.

The OTP can be also trigged by pulling down the RT pin
voltage using an opto-coupler or transistor. Once Vgr is
less than Vgrrh2 (0.7 V) for longer than tp.orp (165 ps),
the protection is triggered and FAN6749 enters Latch
Mode protection.

When Vg falls below 1.9V, the RT pin function is
disabled for lower power consumption. If OTP is not
used, place a 100 kQ resistor between this pin and
ground to prevent noise interference.

Noise Immunity

Noise on the current sense or control signal may cause
significant pulse-width jitter, particularly in continuous-
conduction mode. Slope compensation helps alleviate
this problem. Good placement and layout practices
should be followed. Avoiding long PCB traces and
component leads, locating compensation and filter
components near the FAN6749, and increasing the
power MOS gate resistance improve performance.

© 2012 Fairchild Semiconductor Corporation
FAN6749 + Rev.1.0.3

14

19]]1011U0D WM 9PON-UdaI9 ey N paresbalul AlybIH — 6¥729NV4

www.fairchildsemi.com



Physical Dimensions
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Figure 34. 8-Pin SOP-8 Package

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/packaging/.
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