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GENERAL DESCRIPTION

2A, 23V, 380KHz
Step-Down Converter

The FP6182 is a buck regulator with a built in internal power MOSFET. It achieves 2A continuous

output current over a wide input supply range with excellent load and line regulation. Current mode

operation provides fast transient response and eases loop stabilization. The device includes

cycle-by-cycle current limiting and thermal shutdown protection. Adjustable soft-start reduced the

stress on the input source at power-on. The regulator only consumes 23uA supply current in shutdown

mode. The FP6182 requires a minimum number of readily available external components to complete

a 2A buck regulator solution.

FEATURES

2A Output Current

Adjustable Soft-Start

0.22Q Internal Power MOSFET Switch
Stable with Low ESR Output Ceramic
Capacitors

Up to 95% Efficiency

23pA Shutdown Mode Current

Fixed 380KHz frequency

Thermal Shutdown

Cycle-by-Cycle Over Current Protection
Wide 4.75 to 23V operating Input Range
Output Adjustable From 1.222 to 16V
Available SOP8 & PDIP8 Package
Under Voltage Lockout

APPLICATIONS
® Distributed Power Systems

Battery Charger

°
® Pre-Regulator for Linear Regulators
® DSL Modems

PDIP8
TYPICAL APPLICATION CIRCUIT
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FUNCTIONAL BLOCK DIAGRAM
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MARK VIEW PIN DESCRIPTION

@ |:|: O :D BS 1 O |Bootstrap Pin
| IN 2 | P [Supply Voltage
@ [I: — :I:I @ SwW 3 O |Switch Pin
— 1 GND | 4 | P |Ground
U
@ ] E ot 1] @ FB | 5 | |Feedback Pin
o0 - -
|:|: N :D COMP | 6 O |Compensation Pin
@ ~ @ EN | 7 | | |Enable/UVLO
NC 8 NC
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ORDER INFORMATION

FP6182DR-LF -40C ~ +85C SOP8 Tape & Reel
FP6182D-LF -40C ~ +85C SOP8 Tube
FP6182P-LF -40C ~ +85C PDIP8 Tube

IC DATE CODE DISTINGUISH

FP6182
=L L

L Lead Free

Lot Number

Mass Production Version

Per Half Month

Year

For example:
1 - Year 2001
2 — Year 2002
3 — Year 2003 --------- And so on

Lot Number is the last two numbers

For example:

A3311C62

Lot Number
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ABSOLUTE MAXIMUM RATINGS

SUPPIY VOITAGE (Vi) ++rreerrereereen e 3V140.24V
SWILCH VOItAGE (Vgyy) -+ -rvrrrrermrenssrren et —1V\e®.3V
BOOLSrap VOltage (Vgg) ««««««rwrrrreermrrrnmmrrsrei i sw\D.3V to Vg +6V
All OtREr PG -« v v e ettt e i e i e i ettt e e et mmammm e —-0.3Vto o6V
JUNCEION TEMPEIALUIE «+«re e tere ettt et e ettt ettt r et 160
StOragE TEOMIPEIATUIE: + -+« + e rererete ettt ettt ettt ettt —6% to 150°C
Allowable Power Dissipation (Ta=+25C)

SOP 8 tr ittt i i i e s B e e e e e et et s e 570mW

PP s et e etetttiiiiiiie ittt te it i e e e e et e et e e e a s 800MmwW
Thermal Resistance(Junction to Ambient,0;,)

SOP 8ttt ittt i it e s s e e e e e et e et e et ety 1TE/W

P P8 st eteiteitiitiiiiieiiiiiiitiitie et i s s it e e ime e e ey 1ZQW
Lead Temperature (soldering, 10 sec)

SOP 8ttt i i i e e e e e e e e et ia e eaee +2@

[T 15 | =< 7 P +270

Recommended Operating Conditions

Supp]y V0|tage (VIN) ....................................................................................... 4.75~23V
Operating tem perature ............................................................................... _4@ ~+85°C
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DC ELECTRICAL CHARACTERISTICS(Ta= 25, Vin=12V, unless otherwise noted)

Standby Current Ist Ven=3V,Veg=1.5V 1.0 1.5 mA
Shutdown Supply Current Ist Ven=0 25 50 MA
Feedback Voltage Ves Vin=12V,Vcomp<2V 1.184 | 1.222 | 1.258 \%
ggs?stsfﬁgesvflt(:h oN Ron-+s 0.22 £
;%Vgisst;jneces ieh On Ronis 10 £
CH:iL?rr:eiitde Switch Leakage I Ven=0,Ven=0V 01 10 UA
Current Limit lcL 2.8 3.4 A
Oscillation Frequency fosc 380 KHz
gpeoqrh EC):Iirct;uit Oscillation foo Vea=0V 42 KHz
Maximum Duty Cycle Duax Veg=1.0V 90 %
Minimum Duty Cycle Duin Veg=1.5V 0 %
%’]‘:’eesrhmtage Lodaui Voo | Ven Rising 20 | 25 | 30 v
e Voot | v n
EN Threshold Voltage Ven ICC>100pA 0.7 1.0 1.3 \Y/
Enable Pull Up Current len Ven=0V 1.0 MA
Thermal Shutdown Trs 140 T
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Function Description

The FP6182 is a current-mode buck regulator. It regulates input voltages from 4.75V to 23V down to
an output voltage as low as 1.222V, and is able to supply up to 2A of load current.

The FP6182 uses current-mode control to regulate the output voltage. The output voltage is measured
at FB through a resistive voltage divider and amplified through the internal error amplifier. The output
current of the transconductance error amplifier is presented at COMP where a network compensates
the regulation control system. The voltage at COMP is compared to the switch current measured
internally to control the output voltage.

The converter uses an internal n-channel MOSFET switch to step-down the input voltage to the
regulated output voltage. Since the MOSFET requires a gate voltage greater than the input voltage, a
boost capacitor connected between SW and BS drives the gate.

The capacitor is internally charged while the switch is off. An internal 10Q) switch from SW to GND is

used to insure that SW is pulled to GND when the switch is off to fully charge the BS capacitor.

Output Voltage(Vour)
The output voltage is set using a resistive voltage divider from the output voltage to FB. The voltage
divider divides the output voltage down by the ratio:
VFB=VOUT x R2/(R1+R2)
Thus the output voltage is:
VOUT=1.222 x (R1+R2)/R2
A typical value for R2 can be as high as 100k, but a typical value is 10K.

Shutdown Mode
Drive enable Pin to ground to shut down the FP6182. Shutdown forces the internal power MOSFET off,
turns off all internal circuitry, and reduces the V\y supply current to 25 £ A (typ). The enable Pin rising

threshold is 1.0V(typ). Before any operation begins, the voltage at Enable Pin must exceed 1.0V (typ).

Boost High-Side Gate Drive(BST)

Since the MOSFET requires a gate voltage greater than the input voltage ,connect a flying bootstrap
capacitor between SW and BS to provide the gate-drive voltage to the high-side n-channel MOSFET
switch. The capacitor is alternately charged from the internally regulator.

On startup, an internal low-side switch connects SW to ground and charges the BST capacitor to
internally regulator voltage. Once the BST capacitor is charged, the internal low-side switch is turned
off and the BST capacitor voltage provides the necessary enhancement voltage to turn on the

high-side switch.
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Function Description(cont.)

Thermal Shutdown Protection

The FP6182 features integrated thermal shutdown protection. Thermal shutdown protection limits
allowable power dissipation(Pp) in the device, and protects the device in the event of a fault condition.
When the IC junction temperature exceeds +140C, an internal thermal sensor signals the shutdown
logic, turning off the internal power MOSFET and allowing the IC to cool down. The thermal sensor
turns the internal power MOSFET back on after the IC junction temperature cools down to + 110C,

resulting in a pulsed output under continuous thermal overload conditions.
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APPLICATIONSINFORMATION

L1 10uH Vout 3.3V
YY) ‘o)
c1
== 0.1uF
IC1 § R2
17k
1 BS NC &
Vin 12V ~T~C4
Q 21\ en % 470uF
FP6182
3 6 R4
c6 —cs8 Sw  Comp § 10k

220uF 1uF D1 i R3

4 5 6.8K
GND FB L o

NA
Cc10

p 0.01uF

.||}_[H
.||i ¢
—
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PACKAGE OUTLINE

SOP8
0.008typ.
HS H H HS A
A Z J
<
w T e
@) =
H1 ] H H4 I | T 5
0.016typ | | 0.050ty
< - D
. ;,J/g
D A
B L
A
» 4 v SEATING PLANE
T T — 4
<
g| 0.004max |
A 0.053 0.069
Al 0.004 0.010
A2 - 0.059
D 0.189 0.196
E 0.150 0.157
H 0.228 0.244
L 0.016 0.050
0° 0 8
UNIT:INCH
NOTE:

1. JEDEC OUTLINE:MS-012 AA -

2. DIMENSIONS “D” DOES NOT INCLUDE MOLD FLASH,PROTRUSIONS OR GATE
BURRS.MOLD FLASH,PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED .15mm
(.006in) PER SIDE -

3. DIMENSIONS “E” DOES NOT INCLUDE INTER-LEAD FLASH,OR PROTRUSIONS
INTER-LEAD FLASH AND PROTRUSIONS SHALL NOT EXCEED .25mm (.010in) PER SIDE -

——————————————————————————————
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PDIP 8
D
M B
D q - ﬂ
ERVRTRY —_—
J: ! FEATING PLAHE
|
|
X
o.018yp
UNIT:INCH
A - - 0.210
Al 0.015 - -
A2 0.125 0.130 0.135
D 0.355 0.365 0.400
E 0.300BSC.
El 0.245 0.250 0.255
L 0.115 0.130 0.150
€ 0.335 0.355 0.375
9° 0 7 15
Note:

1. JEDEC OUTLINE:MS-001 BA.

2.“D” ~ "E1I’"DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS SHALL NOT
EXCEED .010 INCH.

3. eB IS MEASURED AT THE LEAD TIPS WITH THE LEADS UNCONSTRAINED.

4. POINTED OR ROUNDED LEAD TIPS ARE PREFERRED TO EASE INSERTIDN.

5. DISTANCE BETWEEN LEADSINCLUDING DAM BAR PROTRUSIONS TO BE .005 INCH
MININUM.

6. DATUM PLANE H CONINCIDENT WITH THE BOTTOM OF LEADWHERE LEAD EXITS BODY.

——————————————————————————————
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PACKING SPECIFICATIONS
BOX & CARTON DIMENSION

PDIPS
TUBE INSIDE BOX AND CARTON
>
2
380mm
190mm
g g
S g CARTON
— S LABEL
(@\]
SOP8

TAPE & REEL INSIDE BOX AND CARTON
380mm

-
-

3 362mm . %ng@é\
E D DDD ......
§ | CARTON
N LABEL

— —————————————__________ ————
. ’
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PACKING QUANTITY SPECIFICATIONS

SOP8 PDIP8
2500 EA/ REEL 60 EA/TUBE
1 REELS / INSIDE BOX 60 TUBES / INSIDE BOX
4 INSIDE BOXES / CARTON | 4 INSIDE BOXES / CARTON

LABEL SPECIFICATIONS

TAPPING & REEL

Feeling Technology Corp
Product:FP6182DR-LF
Lot NO: XXXXKXX
D/IC: 8Xx-XXL

Q'ty: 2500 Ledd Frec

CARTON

Feeling Technology Corp

Product Type: FP6182DR-LF

Lot No:  XXXXXXX

Date Code: 8Xx-XXL

Package Type:SOPS8

Marking Type:Laser MESD
Total Q'ty: 10,000 Lead Free

——————————————————————————————
Rev 0.1 July 21, 2008
P13/FP6182



rEsy,

CARRIER TAPE AND REEL DIMENSIONS

SOP8
4
81;__ FC 000000000 d@0 0 C o 00000000
T [Ell N IIEIIEI
15 PCS{ML}' 2500 PES |'E PCSNIN.] TAPE_SEALING
125 REF.
.3'3 k%%e‘ ’ 5’13"” ! .n"f“lh:% 1.4
0.340.08 o J / Pl
,noz)\ T F_“ / / A A Tcooooo0Coo ol
(M. | . R 30 0 0 o o O
. ) : ‘éb‘ _%- % _$_ j:g_ ﬁ/_ﬁi} N 35.530.25 \ 'II
moulaleralre ek LR
5125 | & 4[ £ Jﬂ & Il —F 13003 | |
)’"J I'I B | =] | S0P BM(150mil)
2ol | 640 Lo ] AB \pos st 2500 EA/PER REEL 1 REEL/BOX
SECTION 4~ m e
SECTICH B—H

Note:

1. 10 SPROCKET HOLE PITCH CUMULATIVE TOLERANCE +0.2mm.

COMBER NOT TO EXCEED 1mm IN 100mm.

MATERIAL : ANTI-STATIC BLOCK ADVANTEK POLYSTYRENE.

Ao AND Bo MEASURED ON A PLANE 0.3mm ABOVE THE BOTTOM OF THE POCKET.

Ko MEASURED FROM A PLANE AN THE INSIDE BOTTOM OF THE POCKET TO THE TOP

SURFACE OF THE CARRIER.

6. POCKET POSITION RELATIVE TO SPROCKET HOLE MEASURED AS TRUE POSITION OF
POCKET > NOT POCKET HOLE.

o M LD
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SOLDER PROFILE

TEMP TEMP
() (C) 255°C+5°C
—
10st1s

260C| 2~4°C/sec
150°C+10°C
90s+30s
-

210C]
180°C

2~5°C/sec

2~5°C/sec

25C 1

| | i | |
] | 1 |
15s 60s 190s 200s 280s

IR Re-flow Temperature vs. Second Curve

TIME(S) Time(s)
Wave Soldering Temperature vs. Second Curve

Note:
1. Suggest IR Reflow Soldering Profile Condition.
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