r SEMICONDUCTOR

TECHNICAL DATA FC6811

2A, 23V, 850KHz Synchronous Step-Down Converter

General Description
The FC6811 is a high frequency synchronous rectified step-down switch mode converter with built in internal
power MOSFETS. It offers a very compact solution to achieve 2A continuous output current over a wide input supply
range with excellent load and line regulation. The FC6811 has synchronous mode operation forhigher efficiency over
current load range. Current mode operation provides fast transient response and eases loop stabilization.
Full protection features include cycle-by-cycle current limit , UVLO , output over voltage protection and thermal
shutdown.The adjustable soft-start function prevents inrush current at turn-on.
The FC6811 requires a minimum number of readily available standard external components and is available in a
space saving 6-pin SOT-23 package.

Features Applications

Wide Input Range: 4.5V ~ 23V « Chargers

« Digital Set Top Boxes
Output Adjustable From 0.6V ~ 8V g P
¢ Portable Products

Pseudo 850kHz Switching Frequency * Notebook Systems and I/O Power

Proprietary Switching Loss Reduction Technique
2A Output Current
Under Voltage Lockout

Internal Soft Start

Output Overvoltage Protection
Over-Temperature Protection With Auto Recovery

* Compact Package: SOT-23-6 pins

Typical Applications
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Figure 1 - Schematic Diagram
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Function Block Diagram
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Figure 2 - Function Block Diagram
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GND | 2 5 1IN
FB| 3 4 |EN
(SOT-23-6)
Pin Name Pin Number Pin Description
BST 1 High Side Gate Drive Boost Pin. A 0.1uF - 1uF capacitor must be
connected from this pin to LX. It can boost the gate drive to fully
turn on the internal high side NMOS.
GND 2 Ground Pin.
Feedback pin. Connect a resistor R1 between Vour and FB, and a
FB 3 resistor R2 between FB and GND to program the output voltage:
VOUT :OGV*(R]./R2+1)
EN Enable Input Pin. This pin is a digital control input that turns the
4 converter on or off. Connect to VIN with a 100K resistor for
self-startup.
IN 5 Power Supply Input Pin. Drive VIN pin by 4.5V to 23V voltage to
power on the chip.
LX 6 Power Switching Output. LX is the output of the internal high side

NMOS switch.
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Ordering Information

Temperature Range: -40°C to 85°C

Part Number Package type MOQ Description
FC6811 SOT-23-6 3000 Tape & Reel

Absolute Maximum Ratings

Parameter Symbol Conditions Min. Typ. Max. Unit
IN Voltage Vin -0.3 24 \%
LX Voltage Vix -0.3 Vint0.3 \Y
EN Voltage VEN -0.3 24 \%
BST Pin Voltage VBsT Vix-0.3 Vix+6V \Y
All Other Pins Voltage -0.3 +6V \%
Junction Temperature T; +150 °C
Operating Temperature Top -40 +85 °C
Storage Temperature Tst -56 +150 °C
Lead Temperature (soldering, 10 sec) +260 °C

Notel: Stresses beyond this listed under “Absolute Maximum Ratings" may cause permanent damage to the device.
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Recommended Operating Conditions

Parameter Symbol Conditions Min. Typ. Max. Unit
Supply Voltage VN 4.5 23 \%
Operating Temperature Range Ta Ambient Temperature -40 +85 °C

DC Electrical CharacteristiCs (Vi =12V, T 1=25°C,unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
VN Input Supply Voltage VN 45 24 \%
VN Quiescent Current Ibbg Ven=2.0V, Vgs=1.0V 0.3 mA
VN Shutdown Supply Current Isp Ven =0V 1 10 HA
Feedback Voltage Ves 45V=V|N=23V 0.591 0.6 0.609 \%
Feedback Input Current = Ves=1V 0.01 0.1 HA
I(ﬂl\il%r:észi;:ie MOSFET Rps(ON) Roson 140 no
I(_No(\;\{-eSiztie MOSFET Rps(ON) Roson 90 Mo
(H:ilj:]rr:éﬁitde MOSFET Leakage loxgeak) Ven=0V, Vix=0V 10 A
Ell\?(ljlte;yzc):urrent Limit LT 3 A
I(rllltgtrgazl)Soft-Start Period Tes 15 ms
Minimum On Time (Note 2) Ton Vin=12V, Vour=1.05V 150 ns
Input UVLO Threshold Vuviovty | Vin Rising 4.3 \Y
g;(sjtirr ;/Sci)IStage Lockout Threshold Voviomvs) 350 mv
EN Input Low Voltage VEn ) 0.5 \%
EN Input High Voltage Ven 1) 15 \
EN Input Current len Vin=2V 2 LA
'(I"\rllgtremg)l Shutdown Threshold Teo 160 oC

Note2: Guaranteed by design, not tested.
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Typical Application

C1 0.1pF
11
11
1 L1 _
VN 5 BST 6 4.7uH Vour=3.3V
o—¢ IN LX C y—o
(optional)
R3 R1
CiN 100K FC6811 45.3K Cout
22F 3 —— 224F
4 FB
EN
GND R2
2 10K §

Vour=0.6V*(R1/R2+1)

Figure 3 - CIN /COUT use Ceramic Capacitors Application Circuit

VIN=12V, the recommended BOM list is as below.

Vour CIN R1 R2 Cc2 L1 CouT
1.05V 22uF MLCC 7.5kQ 10k 5pF~220pF 1.50uH 22uF MLCC
1.2v 22uF MLCC 10k< 10k 5pF~220pF 1.5uH 22uF MLCC
1.8v 22uF MLCC 20k 10k 5pF~220pF 2.2uH 22uF MLCC
2.5V 22uF MLCC 31.6k<R2 10kS2 5pF~220pF 3.3uH 22uF MLCC
3.3V 22uF MLCC 45.3kR2 10kS2 5pF~220pF 4.7uH 22uF MLCC
5v 22uF MLCC 73.2kS2 10kS2 5pF~220pF 4.7uH 22uF MLCC
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Typical Performance Curves (Vi =12V, T,=25C,unless otherwise specified)
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Figure 3 - Efficiency vs. Load Current
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Figure 4 - Efficiency vs. Load Current
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Figure 5 - Efficiency vs. Load Current
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Package Outline
(SOT-23-6)
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Unit: mm
Symbols Min. (mm) Max. (mm)

A 0.900 1.450
Al 0.050 0.150
A2 0.900 1.300
B 0.300 0.500
2.800 3.000
2.600 3.000
El 1.500 1.700
e 0.900 1.000
el 1.800 2.000
L 0.300 0.600

Note: 1. Note Followed From JEDEC MO-178-C.
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