FAN6250M6X

Secondary Side Synchronous
Rectifier Controller for
Flyback Converters

Description

The FAN6250M6X is a secondary-side synchronous rectifier (SR) WWW.0Nnsemi.com
controller for an isolated flyback converter operating in Discontinuous
Conduction Mode (DCM). The adaptive dead time control algorithm

ON Semiconductor®

minimizes the body diode conduction of SR MOSFET while %

guaranteeing stable and robust SR operation against noise and

disturbance caused by the circuit parasitic. SOT-23, 6 Lead
Programmable thermal Shut-Down (SD) function that is informing CASE 527AJ

primary side controller to shut—down the power system when pairing

with PSR controller - FAN1080. The Dynamic Response MARKING DIAGRAM

Enhancement (DRE) function that minimizes system response time
when pairing with PSR controller — FAN1080.

Features

® \Works in Discontinuous Conduction Modes (DCM) and Boundary
Conduction Modes (BCM)
® Adaptive Turn—off Trigger Blanking Time for Wide SR MOSFET

o = Year Code
Application PXX =250 : FAN6250
e Gate Turn—on Blanking Time (minimum Gate OFF Time) EX = Die Run Code
e Dynamic Response Enhancement (DRE) Function o = Date Code
that minimizes System Response Time
e Programmable Shut-Down (SD) Protection PIN CONNECTIONS
® Minimum Turn—on Delay (20 ns)
e |nput Voltage (VIN) Range for LDO Input: 3.25 V to 20 V GATE ||
® Fewest External Components Allowed
e Accurate Turn Off Dead Time Regulation when working with PSR GND
Power System
e Small Footprint: SOT-23 6 Pin vDD

e This is a Pb—Free Device

Typical Applications

® Travel Adapter for Smart Phones, Feature Phones, and Tablet PCs
o AC-DC Adapters for Portable Devices that Require CVV/CC Control

ORDERING INFORMATION

Part Number Operating Temperature Package Packing Method"

FANG6250M6X -40°C to 125°C 6 Lead, SOT23 (Pb—Free) 3000 / Tape & Reel

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D

© Semiconductor Components Industries, LLC, 2018 1 Publication Order Number:
October, 2018 - Rev. 0 FAN6250M6X/D
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Figure 1. FAN6250 Typical Application Schematic
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Figure 2. FAN6250 Function Block Diagram
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FAN6250M6X

Table 1. PIN FUNCTION DESCRIPTION

Pin # Name Description
1 GATE Gate drive output
2 GND Ground
3 VvDD Internal regulator 5 V output and gate drive power supply. Bypass with a 1uF capacitor to GND.
4 SD Shut-Down pin. This pin is implemented for external over-temperature—protect by connecting the NTC thermistor.
5 VIN Input Voltage Pin. This pin is connected to the output of the adaptor to monitor its output voltage and supply inter-
nal bias. IC operating current and MOSFET gate drive current is supplied through this pin.
6 DRAIN | Synchronous rectifier drain sense input.

Table 2. ABSOLUTE MAXIMUM RATINGS (Notes 1, 2, 3)

Parameter Symbol Value Unit
Power Supply Input Pin Voltage VN -0.3t0 20 \Y
Internal Regulator Output Pin Voltage Vpp -0.3t06.5 \%
Drain Sense Input Pin Voltage VDRAIN -1to 65 \Y
Gate Drive Output Pin Voltage VGATE -0.3t06.5 \Y
Shut-Down Pin Voltage Vsp -0.3t06.5 \
Sense Pin Voltage Vsns -0.3t06.5 \
Power Dissipation (Tp = 25°C) Pp 0.446 w
Operating Junction Temperature Ty —-40 to 125 °C
Storage Temperature Range Tstg —-60 to 150 °C
Lead Temperature (Soldering) 10 Seconds T 260 °C
Electrostatic Discharge Capability Charged Device Model (CDM) ESD >0.5 kv
Human Body Model (HBM) >2

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

1. All voltage values, except differential voltages, are given with respect to the GND pin.

2. Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device.

3. Meets JEDEC standards JS-001-2012 and JESD 22-C101.

Table 3. THERMAL CHARACTERISTICS (Ta = 25°C unless otherwise specified)

Parameter Symbol Min Unit
Junction-to—Ambient Thermal Impedance 03a 218.2 °C/W
Junction—to-Top Thermal Impedance 057 31.3 °C/W

Table 4. RECOMMENDED OPERATING RANGES

Parameter Symbol Min Max Unit
Drain Pin Voltage VDRAIN 60 \%
VDD Pin Voltage Vpbp 3.1 55 \%
VIN Pin Voltage VN 3.25 20 \%

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.

WWWwW.onsemi.com
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Table 5. ELECTRICAL CHARACTERISTICS
VN =5.5Vand Ta = 40 to 125°C unless noted otherwise

Parameter Test Conditions Symbol Min | Typ Max | Unit

VDD Section

Turn-On Threshold V| rising V|N-ON 3.06 3.15 3.25 \%

Turn—-Off Threshold V| falling V\N-OFF 2.78 2.9 3.05 \%

Operating Current fsw = 100 kHz, Cgare = 3.3 nF, liN-0P 2.0 2.8 mA
ViN=5V

Power Supply Section

Internal LDO Output Voltage ViN=20V Vbb 5.0 5.25 5.5 \Y

Dropout Voltage of LDO lout=10mMA, V|yN=3.3V Vpo 0.3 \Y

Drain Voltage Sensing Section

Comparator Input Offset Voltage Internal design suggestion Vog@ -1 0 1 mV

Turn—-On Threshold Voltage Rprain = 0 Q (includes com- VTH-ON -250 -200 -150 mV
parator input offset voltage)

Slope detection disable criteria tsLo-pis® 53 58 63 us

Slope detection disable criteria Hysteresis tsLo-Hys¥ 8 us

Turn on delay With 50 mV overdrive ton-pLy® 20 ns
From Vry onto Gate > 1V

Turn-Off Threshold Tuning Range 1 VTH-OFF -5 5 mV

Comparator delay for V1 o1 With OmV overdrive torr-pLy™@ 20 ns
From V1 ofrto Gate =1V

Gate Re—-arming threshold VIN =5V (Typically 0.7Vpp) VTH-ARM 3.3 35 3.7 \%

Gate Re—arming time for slope tarm@ 70 85 100 ns

detection

Slope detection high threshold V1H-HeH® 0.4 0.5 0.6 Y

Minimum On-Time and Minimum OFF-time Section

Minimum On-Time toN-MIN 2.16 2.4 2.64 us

Minimum On-Time Upper at light load tON-MIN-L 1.50 1.65 1.80 us

Minimum toy cycles during start-up NON-MIN-ST 3 cycles

Minimum Off-Time torr-min-L® 1.53 1.70 1.87 us

Minimum Off-Time at light load torr-minN-H® 3.6 4 4.4 us

(ts > tsLo-DIs)

Dead Time Control Section

Dead time self-tuning target From GATE OFF to Vpgra fis- tpeap®@ 170 200 230 ns
ing above 0.5V

DRE Section

VIN pin DRE function trigger level Vpre® 4.68 4.78 4.85 v

Threshold voltage for DRE function VDREI 1.188 1.200 1.212 \Y]

Drain Pin sinking current period when tprel@ 1.2 1.5 1.8 us

DRE triggered

DRE function enable period tbRE-EN 64 72 80 us

IDRE re—arm period tRE-ARM 4 us

Drain Pin sinking current when DRE IbrRE 50 mA

triggered

WWWwW.onsemi.com
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Table 5. ELECTRICAL CHARACTERISTICS (continued)
Vin =5.5V and Tp = -40 to 125°C unless noted otherwise

Parameter | Test Conditions Symbol | Min | Typ | Max | Unit |

Shut-Down Section

Threshold voltage for Shut-Down function Vsp-TH 0.97 1.00 1.03 \%

triggered

Shut-Down current source Isp-TH 44 50 56 uA

Impedance for Shut-Down trigger ZsD-TH 18.48 20.00 21.68 kQ

Denounce Cycles for Shut-Down Nsp-Debounce 7 Cycles

Output Driver Section

Output Voltage Low ViN=6V VoL 0.25 \Y

Output Voltage High ViN=6V Vou 4.9 \Y

Rise Time ViN=6V, C_=3300 pF, tr 90 ns
GATE=1V~4V

Fall Time ViN=6V, C_=3300 pF, te 30 ns
GATE=4V~1V

4. Guaranteed by Design.

5. Specification operation temperature range -5°C ~ 85°C
6. Specification operation temperature range —-5°C ~ 50°C

WWWwW.onsemi.com
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TYPICAL PERFORMANCE CHARACTERISTICS
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FAN6250M6X
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PACKAGE DIMENSIONS

SOT-23, 6 Lead
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Al NOTES:
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— ASME Y14.5M, 1994,
I:' I:l 2. CONTROLLING DIMENSION: MILLIMETERS.
= i5 = 3. DATUM C IS THE SEATING PLANE.
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DIMENSIONS: MILLIMETERS

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

ON Semiconductor and Jare 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 . . X
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada For additional information, please contact your local
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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