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Synchronous Boost and Series / Parallel 10-LED Driver

Features

® Synchronous Current-Mode Boost Converter
" 1120 mW Output Power

® Drives up to 10 LEDs at up to 28 mA Each in a
Configuration of 5 Strings of 2 LEDs in Series

® 5 LED Outputs: High-Side Current Sources

® PWM Dimming Control to Support Various Lighting
Applications, such as Backlighting LCD Displays and
Keypad lllumination

® Selectable LED Current

® High System Efficiency: < 88%

" 2.3V 1t04.8V Input Voltage Range

® 1.8 MHz Switching Frequency

" |nput Under-Voltage Lockout (UVLO)

® Qutput Over-Voltage Protection (OVP)

® Short-Circuit and Thermal Shutdown (TSD) Protection

® 12-Bump, 0.4 mm Pitch, 1.41 x 1.80 x 0.50 mm WLCSP

Applications

® Mid-and Large-Size LCD Modules

® Cellular Mobile Handsets, Smart Phones
® Smart Books, Netbooks, MIDs

® Pocket PCs

= WLAN DC-DC Converter Modules

® PDA, DSC, PMP, and MP3 Players

Description

The FAN5775 is a synchronous, constant-current LED driver
capable of efficiently driving up to ten LEDs in a five-string,
two-series-LEDs-per-string configuration. Optimized for small
form-factor applications, the 1.8 MHz switching frequency
allows the use of tiny chip inductors and capacitors.

For safety, the device features integrated over-voltage,
short-circuit, and thermal shutdown protections. In addition,
input under-voltage lockout protection is triggered if the
battery voltage is too low.

The FAN5775 is comprised of low-dropout, high-side current
sources, enabling high-efficiency delivery of power from the
battery to the LEDs. The LED current control is established
with a series Rser resistor, which is connected between the
internal voltage reference on the chip and ground. The
series resistor can be changed even during operation. In
addition, the maximum current level can be set using an
external logic control, allowing more dynamic range for
dimming schemes, depending on ambient light conditions.

During operation, the FAN5775 holds the boost regulator’s
voltage on Cour during the off cycle of the PWM dimming,
which helps minimize audible noise.

The FANS5775 is available in a very low profile, small-form-
factor 1.41 x 1.80 x 0.50 mm, 12-bump WLCSP package that
is “green” and RoHS compliant.

Ordering Information

Part Number Temperature Range

Package Packing

FAN5775UCX -40°C to 85°C

12-Bump, Wafer-Level Chip-Scale Package (WLCSP),
1.41 x 1.80 x 0.50 mm, 0.40 mm Pitch

Tape and Reel
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Block Diagram
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Figure 1. Typical Application Block Diagram

Table 1. Recommended External Components
Component | Description Vendor Parameter Min. Typ. Max. | Units
1 . Vari L 1.50 4.70 pH
‘ = T anous R 130 155 | mQ
Rset 1% or Better Various R 18 200 kQ
10 uF, 25V, Murata
Cour X5R, 2012 | GRM219R61A116UES2 C A0 | HF
2.2 puF, 10V, Murata
Cin X5R, 1005 | GRM155R61A225KE95 C 2:2 uF
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Pin Configuration

VIN ISET LED1

OICRC
SEL
| @D
GND | {Ct} LED3 @ (:) (:)
~ LED5
(D1}
SW  VOUT LED4
Figure 2. Top View (Bump Face Down) Figure 3. Bottom View (Bump Face Up)
Pin Definitions
Pin # Name Description
A1 VIN Input voltage.
A resistor from the internal reference to GND is measured to determine the LED current setting.
A2 ISET This resistor value sets current for the LED strings in RSET Mode. If the device is used in FULL
Mode only, ISET must be connected with a resistor of valid range or to GND.
A3 LED1 LED string #1 output.
Enable/PWM pin for LED1 - LED5. A logic LOW on this pin turns off the LED drivers. The IC goes
B1 EN to shutdown 30 ms after the enable pin is set LOW. It is connected to an internal pull-down resistor
of 280 kQ.
RSET/FULL mode selection. 1-wire interface to program the current. RSET Mode (SEL = LOW),
B2 SEL internal current multiplier is 400, and FULL Mode (SEL = HIGH); programmed output current =
28 mA (default) per string. It is connected to an internal pull-down resistor of 280 kQ.
B3 LED2 LED string #2 output.
C1 GND Ground. All power and analog signals are referenced to this pin.
c2 LED5 LED string #5 output.
C3 LED3 LED string #3 output.
D1 SW Switching node. Tie inductor L1 from VIN to this pin.
Boost output voltage used to supply the LED current sources. This voltage is regulated to the
D2 VOuT S - :
minimum value required to ensure adequate voltage across all active LED current sources.
D3 LED4 LED string #4 output.
© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com

FAN5775 + Rev. 1.0.2 3

J19ALIA @3T1-01 [9]BIBd/SBIIBS pUE }S00g SNOUOIYIUAS — G//SGNVA



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. Units
Vin Supply Voltage -0.3 6.0 \Y
ViseT ISET Voltage -0.3 Vin+ 0.3 \
VEn EN and SEL Pin Maximum Voltage -0.3 6.0 \
Vovp VOUT, SW, and LEDx Drive Pins’ Maximum Voltage -0.3 10.0 Vv
egp | Electrostatic Discharge Protection Human Body Model per JESD22-A114 2.0 KV
Level Charged Device Model per JESD22-C101 1.0
Ta Operating Ambient Temperature -40 +85 °C
Ty Junction Temperature -40 +150 °C
TsTa Storage Temperature —65 +150 °C
TL Lead Soldering Temperature, 10 Seconds +260 °C

Recommended Operating Conditions

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.
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Symbol | Parameter Min. Typ. Max. Units
Vin Vin Supply Voltage 2.3 3.7 4.8 \Y
Vour | Vour Voltage™ 35 8.5 v
lLeprs) | Full-Scale LED Current per Channel 2.5 28.0 mA
Ta Ambient Temperature —40 +85 °C
T, Junction Temperature -40 +125 °C
Note:

1. The minimum Vour must be 3.5 V to guarantee a maximum LED current of 28mA for each LED pin. Internally, the device
sets a minimum Vour = Vin+0.2 V and the LED driver dropout is increased accordingly. If VE < 3.3 V and Vin < 3.3 V, Vour
voltage has to be forced above 3.5 V by connecting for example series resistor for one of the LED-strings.

Thermal Properties

Junction-to-ambient thermal resistance is a function of application and board layout. This data is measured with four-layer
2s2p boards in accordance to JEDEC standard JESD51. Special attention must be paid not to exceed junction temperature
Tymax at a given ambient temperate Ta.

Symbol |Parameter Min. Typ. Max. Units
04a Junction-to-Ambient Thermal Resistance 90 °C/W
© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Electrical Specifications

Unless otherwise specified: Vin=2.3 V10 4.8 V, Ta = -40°C to +85°C, and EN = V|, SEL = 0 V. Typical values are Vin = 3.7 V,
Ta = +25°C, Vout = 6.7 V, ILep1s = 28 mA. Circuit and components are according to Figure 1.

Symbol Parameters Conditions Min. | Typ. | Max. | Units

Power Supplies

Device Disabled (EN =0 V),
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Isp Shutdown Current Vin=23V104.8V 0.5 2.0 HA
Rising VN 2.1 2.2 Vv
V -Vol Lockout Threshol
uwo | Under-Voltage Lockout Threshold Falling Vi 18 19 v
Vuvnyst | Under-Voltage Lockout Hysteresis 200 mV
Oscillator
fsw | Switching Frequency PWM Mode CCM | | 18 | | MHz
Boost Regulator
Vour-rippLe | Output Voltage Ripple BW = 20 MHz 100 mv
lumpk | Peak Switch Current Limit® Open Loop, Vin=2.3Vt04.8V 1000 | 1300 mA
Isort-pk | Soft-Start Peak Switch Current Open Loop 350 mA
Maximum Continuous Output
loro | carrent®™ P Vin> 25V, Vour = 7.5V 140 mA
Total lLgep = 25 mA 83
Vin=37V, Total ILep = 80 mA 86
12 =5 1, Total liep = 115mA | 87 88
System Efficiency as a Function of |PWM =100% otal Leo = o
NSYSTEM || ED Current PWM Duty Cycle® Total ILep = 140 mA 85 %o
Vin=3.7V,Vieo = | Total ILep = 80 mA 75
6.5V, PWM = 1%,
1600 Hz Total I.ep = 115 mA 75
LED Current Driver Characteristics
. . Relative Response to 350 mV Pulses 10
Line Transient Response to Vin o
Al ep/lLep on o (3) Response to 350 mV Pulses Integrated Yo
Variations . 1
Over 20 ms period
Vieo po | LED Driver Drop-Out Voltage® 260 mV
fowm | LED PWM Frequency" 100 1600 | Hz
Variation within
eaCh |LEDx Output 25 mA < ||_ED< 8 mA 90
Pin Voltage
ILep Acc l(‘RE D Cgé;enn;c?gg%agET Pin) Difference < 8mA<Iep=<20mA 7.5 Y%
SET 250 mV®, SEL =0,
270V<Vpn< < <
435\ 20mA<Ilep<28 mA 7.0
Variation within each I epx output. Pin
| LED Current Accuracy® Voltage Difference < 250 mV®, SEL = 1 -0 %
LEDACC 1 (Internal Accuracy) Pulsed for Different I epx: 25 mA, 26 mA, . °
27 mA, 28 mA
Vgriation between 25mA < lep< 15 mA 6.5
Different I gp1 —
|LED5 Currents.
. Matching LED Pin | 1° MA S leo<23mA 60 |
ILep maTcH | LED Current Matching . %
Voltage Difference 23 MA < liep < 25 MA 50
<250 mv®¥, = LED= :
2.70V<=sVy<
435y 25 MA < ILep < 28mA 45
2/255 < PWM < 24/255, 1600 Hz 10
I LED Current Linearity® : %
HNEARITY y PWM > 25/255, 1600 Hz 2 °
Continued on the following page...
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Electrical Specifications

Unless otherwise specified: Vin=2.3 V10 4.8 V, Ta = -40°C to +85°C, and EN = V|, SEL = 0 V. Typical values are Vin = 3.7 V,
Ta = +25°C, Vout = 6.7 V, ILep1s = 28 mA. Circuit and components are according to Figure 1.
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Symbol Parameters Conditions Min. | Typ. | Max. | Units
1o i@ | Vieo po < 0.6 V, fewm = 300 Hz,
lLep riprLe | Peak-to-Peak LED Current Ripple Measurement, BW = 500k Hz 0.4 1.2 mAp.p
I.eakace | LED Driver Leakage In OFF State 0.5 HA
ViseT ISET Voltage 1.25 \Y
. Current Mirror Ratio; SEL = 0, Normal
IseT ISET Ratio Mode 400
. . Rser = 18 kQ, +1%, SEL =0 30
I LED Driver Maximum Current® : ; mA
LED_MAX ver iiaximum U SEL = 1, Default Setting or 4 Pulses 30
lLep ocp | LED Over Current Protection 32 35 39 mA
Logic Control
Vi Logic LOW Threshold 0.68 \
ViH Logic HIGH Threshold 1.07 Vv
Ren,sec | EN, SEL Pull-Down Resistor 280 kQ
T L:]ilrt]l(%)llzatlon Time to Engage SEL 120 us
Time Period when Pulse is LOW on
tLow SEL Pin® 2 10 25 Hs
Time Period when Pulse is HIGH on
tHigH SEL Pin® 2 10 25 us
Time Window to Count Rising Edges
twinbow on SEL Pin® g ka9 500 us
Protection
Trsp Over-Temperature Shutdown 150 °C
Thvs Over-Temperature Hysteresis 25 °C
tshutoown | Shutdown Time 30 33 36 ms
tstarTup | Startup Time 1.2 ms
Vov-rise | Vour Over-Voltage Rising Threshold 9.0 Vv
Vov-rail | Vout Over-Voltage Falling Threshold 8.5 \
Vov.Hys | Vout Over-Voltage Hysteresis 500 mV
LED Open-Circuit Detection
VLED00D) | Threshord 270V <Vin<4.35V 80 | 83 | 85 v
V— _II__Eg3 j}fz}cﬁ-&rowt Protection 0.70 1.00 105 Vv
lLeo-srort | Shorted LED Current _II__EFE)pggort—Clrcwt Protection Threshold 1 UA

Notes:

2. In closed-loop operation, the inductor current (Ir) is 100 mA greater than I im-pk.

3. Guaranteed by characterization and design.

4. For the LED outputs, the following are determined: the maximum LED current in the group (MAX), the minimum LED
current in the group (MIN), and the average LED current of the group (AVG). Two matching numbers are calculated:
(MAX-AVG)/AVG and (AVG-MIN)/AVG. The larger number of the two (worst case) is considered the matching value for
the group. The matching value for a given part is considered to be the highest matching value of the two groups. The
typical specification provided is the most likely norm of the matching value for all parts.

5. LED driver drop-out voltage is the smallest voltage across all the LED channels.

6. Average LED current across all five (5) outputs.

© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Typical Characteristics

Vin=3.7V, Ta=+25°C, llep = 5 x 28 mA, Vour = 6.7 V, L1 = 4.7 puH, and Cout = 10 pyF (unless otherwise specified).
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Figure 4. Boost Efficiency vs. Output Current
vs. Output Voltage

Figure 5. Boost Efficiency vs. Input Voltage
vs. Total LED Current
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Figure 6. System Efficiency vs. Output Current
vs. Output Voltage

Figure 7. System Efficiency vs. Input Voltage
vs. Total LED Current
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Figure 8. System Efficiency vs. PWM Duty Cycle,
fpw|v| =1 kHz

Figure 9. System Efficiency vs. PWM Duty Cycle,
fPWM =1kHz
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Typical Characteristics
Vin=3.7V, Ta=+25°C, llep = 5 x 28 mA, Vour = 6.7 V, L1 = 4.7 puH, and Cout = 10 pyF (unless otherwise specified).
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Total Qutput Current (mA) Duty Cycle (%)
Figure 10. Switching Frequency vs. Total Output Current Figure 11. Total LED Current vs. PWM Duty Cycle,
vs. Temperature ILep = 5 X 28 mA
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Figure 12. Maximum Output Current vs. Input Voltage Figure 13. LED Current Ripple, ILep = 5 x 28 mA,
vs. Output Voltage BW = 500 kHz
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Vyy =3.70 V- 3,35V-3,70V
slope 10pus /V 1150
!L 500 mV / div Ir =
E
€ 1100
g
Zlep = 138 mA 3
r10mA / div 1050
1000
2.30 2.80 3.30 3.80 4.30 4.80
Time Base 200 ps / div
| | | Vin (V)
Figure 14. Line Transient Response Figure 15. Peak Inductor Current Limit (Closed Loop)
Vn=3.70V-3.35V-3.70 V, ILep = 5 x 28 mA vs. Input Voltage
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Typical Characteristics

Vin=3.7V, Ta=+25°C, llep = 5 x 28 mA, Vour = 6.7 V, L1 = 4.7 puH, and Cout = 10 pyF (unless otherwise specified).
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Figure 16. Shutdown Current vs. Input Voltage
vs. Temperature
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Figure 17. Total Output Current I ep vs. Rser
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Figure 18. Switch Waveform (Vour, Vsw, Isw) Figure 19. Switch Waveform (Vour, Vsw, Isw)
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100mA / div 100 mA / div
u h
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Figure 20. Startup After Enable, Four Strings Connected Figure 21. Startup After Enable, Five Strings Connected
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Typical Characteristics
Vin=3.7V, Ta=+25°C, llep = 5 x 28 mA, Vour = 6.7 V, L1 = 4.7 puH, and Cout = 10 pyF (unless otherwise specified).

M Zhep = A7 mA{CHL T CHS) Zlep =147 mA to 0 mA {CHL ... CHS)
100 mA / div 100 mA / div
At M Vour=6.8V
r—-—A--L 1V/ div
VOUT
1V/ div
V=37V
1v/ div Viy =3.7V
— = 1V/ div
Time Base 1 ms / div
EN=1kHz [] EN Time Base 10 s / div
R 'luﬂul"lul"lul'jul"lul"lul"lul' i
| |
Figure 22. LED PWM Startup, Five Strings Connected Figure 23. Device Disabled, Five Strings Connected
| | | | | |
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100mA/ div | 100 mA / div
—] |
| Vour=6.18Vto 6.73V
1v/ div
Vour=6.73 V1o 6.18 V
1V div
SEL SEL
'1 v/ i Time Base 20 ms / div LV div Time Base 10ms / div
Figure 24. SEL Pin Enabled LED Current Change Figure 25. SEL Pin Enabled LED Current Change
T T T T T T
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| 100maA / div [ 100 mA / div
_Lan = = ErRRERRARARRERE S ~ i R S
R .
| Vour=6.23V10 6.83 V :‘{;}Zf‘;ss Y623y
| 1v/ div i'" i
| |
| EN=1.6kHz, 50% EN =1.6kHz, 50%
1/ div I 1v/ div
2Bl R R Y P el el luBelaBulalclalulalelaBulaBala gremeey (—— (== = P o= — o [ [ ey e Py " auas e
L»EL ) Time Base 2 ms / div SEll" Time Base 1 ms / div
1V / div 1 | | 1v/ div | I |
Figure 26. SEL Pin Enabled LED Current Change Figure 27. SEL Pin Enabled LED Current Change
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Circuit Description

Overview

The FAN5775 is a 1.8 MHz synchronous step-up DC-DC
converter with integrated constant-current high-side LED
drivers capable of driving one to five LED strings up to five
times (5x) 28 mA LED current.

The device starts when at least one LED string is utilized and
the EN pin is enabled. The device is disabled 30 ms after
setting the EN pin LOW.

The Vour voltage is internally set to 200 mV above the
highest LED string voltage and is sampled at every falling
LED PWM cycle. For 100% duty cycle, the LED-pin voltage is
sampled and the Vour voltage is refined every 10 ms.

The LED strings can be disabled by connecting them to
VOUT, shorting them to GND, or leaving them disconnected.
If the LED string is temporarily disabled or shorted, the device
must be restarted to enable the string again.

The LED drivers work independently and allow multiple LED
voltages. Therefore, many types of LEDs can be driven at the
same time and some strings can be used to drive a single
LED while other channels are driving two LEDs in series. The
Vour voltage is defined by the highest LED voltage and the
LED driver dropout voltage is increased to provide the LED
string a specific voltage. If the voltage difference between the
LED strings is large, the system efficiency may decrease.

LED Current
RSET Mode

In RSET Mode, SEL is LOW and the LED string current is set
by the resistor, Rset, between the ISET and GND pins. The
same current is applied across all strings such that the total
output current: lout =5 X Itep = 5 x 20 mA = 100 mA if Rsgr =
25kQand all LED strings are used. In general, the LED
string current can be calculated as follows:

500

LED = 5
Rgpr

(1)

30

NN
o un

—
L—

AN

=
o

N

(6]

LED Current (mA)

o

15 35 55 75 95 115 135 155 175 195 215
Resistor Rggr (kQ2)

Figure 28. LED Current vs. Rser Value

Rser minimum resistance is internally limited and the device
shuts down and requires a new startup if the Rser resistor
attempts to set a higher LED current (see the LED Over-
Current Protection — section below).

The Rser value is monitored continuously and it can be
changed on the fly. If the Rser value is changed, the output
current is smoothly changed to a new Rsgr value. However,
there must always be a Rser value within a specified range
(18 kQ to 200 kQ).

FULL Mode

In FULL Mode, the LED current is determined by a
programmable internal resistor. FULL Mode is enabled when
SEL is HIGH. The default output LED current for an un-
programmed device is 28 mA. The LED current is set back to
Rset defined value (RSET Mode) when SEL pin is LOW.

FULL Mode LED current can be programmed by pulsing the
SEL pin. The programmed value is held until the device is
reprogrammed or reset by dropping the supply voltage to 0 V.
For example, if the device’s FULL Mode value is programmed
to 27 mA; this is the value of the LED current held by the
device when SEL is HIGH. To return to the default value, the
device FULL Mode value has to be reprogrammed to 28 mA.
Note that the minimum current of 25 mA can be programmed
by applying one SEL LOW pulse (1 us to 25 us). Keep the
minimum pulse width longer than 0.1 ms to prevent
accidental FULL-value programming.

The FAN5775 has to be active when FULL Mode current is
programmed (EN pin is HIGH or LED PWM is applied). The
LED current is set accordingly to a programmed (or default)
value. The SEL pin has to be HIGH at least for a defined
initial time tinT, after which the programming sequence can
be enabled. The device counts all SEL rising edges within a
time window, twinoow, then adjusts the LED current. The full-
scale LED current has a range of 25 mA to 28 mA and is
determined by:

1 rising edge = 25 mA

2 rising edges = 26 mA

3 rising edges = 27 mA

4 or more rising edges = 28 mA (default value)

L A

tiow thieH
[

SEL {
25 mA 26 mA J

twinoow

Re-programmed \

Full Current = 26 mA

tinr
Full __

Current
LED
Current RESET

Current

Figure 29. Timing Diagram for SEL Pin (FULL Current
Reprogrammed from Default Value of 28 mA to 26 mA)

L

Full
\ Current /
RESET —
Current

tLow thigH

[T1T 1

25mA  26mA  27mA  28mA ‘
»

tinir twinoow

Full

Re-programmed
Full Current = 28 mA
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Startup

Setting EN HIGH enables the device and VOUT rises to
7.5V. The FAN5775 starts to step up or down to the
appropriate regulated voltage using its soft-start current limit.
LED strings shorted to ground, strings floating, and strings
connected to VOUT are disabled at the startup. If all strings
are disabled, the device is shut down and it tries to restart at
arising LED PWM or every 10 ms if EN is HIGH.

If Vour cannot reach 7.5V within 1.2 ms after an enable
cycle, the device attempts to restart.

PWM Dimming

A LED PWM signal of 100 Hz to 1600 Hz can be applied to
EN pin to control LED1-5 light intensity. The LED current is a
linear function of the LED PWM duty cycle from 100% down
to 0.4% or 5 ps, whichever is greater. The FAN5775 can be
started by a PWM signal with a low duty cycle to enable
smooth startup. The SEL pin cannot be used for PWM
dimming due to long settling time.

Under-Voltage Lockout (UVLO)

The Under-Voltage Lockout circuitry turns off all MOSFETs
and the device remains in a very low quiescent current state
until Vin rises above the UVLO threshold.

LED Short-Circuit Protection (SCP)

The LED driver is disabled and LED output current is limited
to 0.5 pA when a LED pin voltage is below 1.25 V. This limit
shall be applied within one LED PWM cycle, or 10 ms,
whichever elapses first. The LED driver enabling requires a
device disabling sequence (EN LOW for 33 ms).

If all the LED pin voltages are below 1.25 V (and all channels
are thus individually disabled), the device goes into Shutdown
Mode and tries to restart at a rising LED PWM or every 10 ms
if EN is HIGH.

Over-Voltage Protection (OVP)

When the regulator is active, it monitors the VOUT pin. If the
Vour voltage reaches 9.0V, the regulator stops switching
until the capacitor at VOUT discharges to a level below 8.5 V.

LED-Open Detection

If the Viep channel voltage is detected above 8.30V, the
channel is disabled. The LED driver enabling requires a
device disabling sequence (EN LOW for 33 ms).

If all LED pin voltages exceed 8.30 V (and all channels are
thus individually disabled), the device goes into Shutdown
Mode and tries to restart at a rising LED PWM or every 10 ms
if EN is HIGH.

LED Over-Current Protection (OCP)

The LED output current is set either by Rser resistor (when
SEL is LOW) or by programmable internal resistor (activated
when SEL is HIGH). The Rser value of 15.6 kQ (~32 mA LED
current) or less activates the LED over-current protection and
the device is shut down. The device tries to restart at a rising
LED PWM or every 10 ms if EN is HIGH

Inductor Over-Current Protection (ILIM)

The PWM converter is protected against overload through
cycle-by-cycle current limit using a fixed internal limit. The
device is otherwise working normally — only the maximum
inductor current is limited.

Thermal Shutdown

If the die temperature exceeds +150°C, reset occurs and
remains in effect until the die cools down to +125°C; at which
time, the circuit enters the normal soft-start sequence.

Applications
PCB Layout Guidelines

A separate ground plane is recommended to minimize noise.
Place the FAN5775 device, inductor (Li), Cn and Cour
capacitors, and their interconnections on the same side of the
board. High-current paths from the supply voltage to the SW
pin via the inductor, and GND pin to ground plane, are
recommended as low-resistance paths. Minimize the SW pin
capacitance to realize optimum system efficiency. Keep the
VOUT-pin-to-Cout-capacitor path as short as possible to
minimize the inductance of the VOUT-pin-to-Cour for low
Vour ripple voltage. Keep the ISET-pin-to-Rset resistor path
away from noisy signals (SW pin) to minimize crosstalk from
the SW pin to the ISET pin.

Figure 31. Recommended PCB Layout
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Figure 32. Schematic for Recommended Layout

© 2011 Fairchild Semiconductor Corporation
FAN5775 « Rev. 1.0.2

www.fairchildsemi.com

J19A1IQ @37-01 [9][BIBd/SOLIDS PUE }SO0g SNOUOIYOUAS — GZZGNVA



External Component Selection

Four external components are required to power the
FAN5775: an inductor between the VIN and SW pins, a
storage capacitor at the output, a storage capacitor at the
input, and a reference resistor at the ISET pin.

The inductor's minimum inductance requirement is 1.5 pH
with a DCR < 155 mQ at 1000 mA bias current at 1.8 MHz
frequency. A lower inductance drops the efficiency, while a
higher inductance reduces the output ripple.

The minimum capacitance for the output capacitor is 4.8 pF
at 5 V. Note that the ceramic capacitor value depends on the
DC bias voltage. Check the datasheet of the capacitor to
make sure the capacitor meets all specifications.

An input capacitor of 2.2 pF is recommended to improve
device’s transient behavior. Ensure the VN supply voltage is
ripple-free for optimal device performance.

The reference resistor value is = 18 kQ. The LED current
accuracy is defined by this resistor and a high-precision
resistor with low temperature dependency is recommended.

Measuring System Efficiency

The system efficiency can be measured using resistors of
49.9 Q to each of the LED1-5 outputs (see Figure 33 for the
set-up of this measurement). The resistors are tied together
and connected to a DC voltage source (Vsink) with a volt
meter in parallel. DC voltage sources are for VIN and VEN.
Once this set-up is ready and set with values stated in Figure
33; measure Vi, lin, Viept t0 Vieps, Vsink, and Isink. Calculate
the system efficiency with Equation 2. LED voltages are not
exactly the same, so each must be measured separately.

The system efficiency (nsvstem) is calculated as follows:

n =33 i @)
SYSTEM =11.Viy

where | is LED(i) channel current; V; is LED(i) channel
voltage; I is supply current (rms); Vin is supply voltage
(rms). LED current |; is calculated on calibrated LED string
resistors R =49.9 Q + AR;, where i =1 to 5.

FAN5775
sw  vout
VIN  LED1

4.7uH

49.9Q

V) 4990

JE
EVS 49.90
— SEL LED3
ISET @ 49.9Q
VEN LED4
18kQ @ 4990
GND LED5
L L I TVSINK

Set VSINK = 5.1V, 140mA l

Set VIN = 3.7V = - =
Set VEN = 1.2V

Measure VIN, IIN, VLED1...5, and VSINK

Calculate efficiency

|
JiOOHF

EN  LED2
N 2.00F

Figure 33. Circuit Diagram to Measure System Efficiency

Flashlight Example
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Figure 34. Schematic for Flashlight Applications

To use the FAN5775 as a LED flashlight driver, as shown in
Figure 34, connect VIN to the battery voltage and add a
single-pole switch S1 (either mechanical or electrical) from
EN to VIN. Pull-down resistors on the EN pins disable the
device when the switch is in a non-conducting state. The SEL
pin can be connected to VIN voltage by switch S2 for higher
output current. In the example above, SEL LOW current is 5 x
2.5mA = 12.5 mA while SEL HIGH current is 5 x 28 mA =
140 mA (default). The SEL pin can be connected to ground.

RSET Value Change Example

Figure 35. Schematic for RSET Change Example

The output current can be changed on-the-fly by switching
another resistor (RSET1 in Figure 35) in parallel to RSET2
and the output current changes accordingly (RSET2 = 22 kQ
> 22.7 mA LED channel current and RSET1 || RSET2 =
18kQ > 27.7mA LED channel current). Select a low-
capacitance switch to keep the output current clean — this is
especially important if PWM control is applied on the EN pin.

© 2011 Fairchild Semiconductor Corporation
FAN5775 « Rev. 1.0.2

www.fairchildsemi.com



Physical Dimensions
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SIDE VIEWS

NOTES:
A. NO JEDEC REGISTRATION APPLIES.
B. DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS AND TOLERANCES PER

ASME Y14.5M, 1994.

DATUM C IS DEFINED BY THE SPHERICAL

CROWNS OF THE BALLS.

E. PACKAGE NOMINAL HEIGHT IS 500 MICRONS

+39 MICRONS (461-539 MICRONS).

AFOR DIMENSIONS D, E, X, AND Y SEE

PRODUCT DATASHEET.

G. DRAWING FILENAME: MKT-UCO012ADrev1.

Figure 36. 12-Bump, Wafer-Level Chip-Scale Package (WLCSP) 1.41 x 1.80 x 0.50 mm, 0.40 mm Pitch

Product-Specific Dimensions

Product D

E

X Y

FAN5775UCX 1.800 mm

1.410 mm

0.305 mm 0.300 mm

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/UC/UC012AD.pdf.

© 2011 Fairchild Semiconductor Corporation
FAN5775 « Rev. 1.0.2

www.fairchildsemi.com

J19ALIA @3T1-01 [9]BIBd/SBIIBS pUE }S00g SNOUOIYIUAS — G//SGNVA


http://www.fairchildsemi.com/dwg/UC/UC012AD.pdf

 eem————)
FAIRCHILD
——

SEMICONDUCTOR®

TRADEMARKS

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor andfor its global subsidiaries, and is not
intended to be an exhaustive list of all such trademarks.

AccuPower™
AX-CAP™
BitSiC™

Build it Now™
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CorePOWER™
CROSSVOLT™
CTL™

Current Transfer Logic™
DEUXPEED”
Dual Cool™
EcoSPARK®
EfficientMax ™
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Fairchild®

Fairchild Semiconductor”
FACT Quiet Series™
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FAST®
FastvCore™
FETBench™

FPS™
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FRFET" i
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GreenBridge™

Green FPS™
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Gmax™

GTO™

IntelliMAX™
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and Better™

MegaBuck™
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MicroFET™

MicroPak™

MicroPak2™
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MotionMax ™

mWsaver”
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PowerXsm™
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QFET?

QSTM
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SignalWise™

SmartMax™

SMART START™
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SuperFET®
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SupreMOS@

SyncFET™

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

Sync-Lock™
SYSTEM _
GENERAL”
TinyBoost®
TinyBuck”
TinyCalc™
TinyLogic”
TINYOPTO™
TinyPower™
TinyP\WM™
TinyWire™
TranSiC™
TriFault Detect™
TRUECURRENT®
uSerDes™

s
UHC®

Ultra FRFET™
UniFET™
VCX™
VisualMax™
VoltagePlus™
Xs™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems which, (a) are
intended for surgical implant into the body or (b) support or sustain
life, and (c) whose failure to perform when properly used in
accordance with instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the user.

2. A critical component in any component of a life support, device, or
system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its

safety or effectiveness.

ANTI-COUNTERFEITING POLICY
Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal website, www.fairchildsemi.com,

under Sales Support.

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufaciurers of semiconductor products are experiencing counterfeiting of their
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative / In Design

Datasheet contains the design specifications for product development. Specifications may change

in any manner without notice.

Preliminary

First Production

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.
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Full Production

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make

changes at any time without notice to improve the design.

Obsolete
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Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
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