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Semtech Overview

Semtech Corporation, based in
Camarillo, CA, USA, is a leading global
supplier of analog and mixed-signal
semiconductors with breakthrough
technologies across a broad product
portfolio, including:

* Power Management ICs

e Circuit Protection ICs

e Timing and Synchronization ICs

* Touch Interface Controllers

e Telecom and Datacom SerDes

¢ Microwave and Millimeter Wave

e Wireless RF Transmitters,
Receivers, Transceivers

* Digital Sensors/Signal Conditioners

Semtech’s goal is to provide
semiconductor solutions that help
customers push system performance
to new levels and meet emerging,
ultra-low power green technology
initiatives.

© 2011 Semtech Corporation. All Rights Reserved.

GREENER, SMARTER,
SMALLER

An established leader in power management ICs across
networking and industrial power, handheld power and LED
lighting applications, Semtech is pushing performance to higher
levels in our quest to enable a totally new class of greener,
smarter and smaller end products.

Buck Converters

With one of the industry’s broadest selections of buck converters,
Semtech also offers some of the world’s smallest, high-performance
point-of-load (POL) regulators. These include our new family of
EcoSpeed® converters that set a new standard for efficiency,
speed, size and simplicity in emerging green energy applications.

Boost Converters

Semtech’s expanded line of boost converters now includes the
world’s smallest low-voltage regulators, as well as a growing
line of single- and multi-string boost LED drivers for demanding,
rugged backlighting applications.

Charge Pumps

Semtech'’s high-performance, charge pump-based converters and
LED backlight drivers build on a strong history of charge pump
experience providing very high efficiency in the smallest footprint,
with accurate current regulation, low noise and a wide dimming range.

LDOs
A wide range of ultra-low dropout regulators offers ideal solutions
for systems where VOUT is very close to VIN.
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High Voltage EcoSpeed® Controller

h‘ b

451055V
J

Wide Input
Voltage Range

|||—|

5to 46V

—0

up to 46V

N

4.510 5.5V

1
T

VOUT Enable =]

VLDO Enable —»
Selectable Ultrasonic

Power Save Eliminates
Audible Noise

EcoSpeed Converter Benefits:
* Excellent Transient Response

¢ High Efficiency Across
Entire Load Range
* No Loop Compensation

VOUT = 0.5V to 5.5V

'

T
T

!

o—AAA

I

AA

VDDP BST
VIN DH =E
VouT
LX O
VDDA
ILIM WA
SC508
—
EN
ENL FB
I VOouT
U eoee Power Good
PSV SS 1_ I
PGND  AGND

= v

VLDO =5V,
ILDO up to 150mA

Programmable

Soft Start

EcoSpeed® Converters - Product Portfolio

VIN

Product Type

Controllers and Regulators
with Integrated FETs

louT | b5ooD | Enable

Range (max)
SC171 Regulator 3-55V 1A Yes Yes
SC172 Regulator ~ 3-5.5V 2A Yes Yes
SC173 Regulator 3-55V 3A Yes Yes
SC173A  Regulator  3-5.5V 3A Yes Yes
SC410 Regulator | 5.5-24V 3A Yes Yes
SC174 Regulator 3-5.5V 4A Yes Yes
SC403B = Regulator 3-28V 6A Yes Yes
SC414 Regulator 3-28V 6A Yes Yes
SC424 Regulator 3-28V 6A Yes Yes
SC402B  Regulator 3-28V 10A Yes Yes
‘ SC417 Regulator 3-28V 10A Yes Yes
lour Up to 30A L SC427  Regulator =~ 3-28V  10A Yes Yes
‘ SC401B = Regulator 3-17v 15A Yes Yes
scats PN 3-28v 30aT  Yes Yes
scare | PN 328V 30ar Yes Yes
SC508 c ;‘a’c’;ﬂ a5 5-46V 30A* Yes Yes
V,, up to 46V C
SC493 Controller 3-28V 30A* Yes Yes

© 2011 Semtech Corporation. All Rights Reserved.

* External FET Drive

Power Save for Maximum
Efficiency at Light Load

Soft Start

Yes

Yes

Yes

Yes

Yes

Yes
Programmable

Yes

Yes
Programmable

Yes

Yes

Programmable

Yes

Yes

Programmable

Programmable

Very Small Packaging

PSAVE" ocCP Package
Ultrasonic Latching | MLPD-10 (3x3x1mm)
Ultrasonic Latching MLPD-10 (3x3x1mm)
Ultrasonic Latching | MLPD-10 (3x3x1mm)

Regular Latching  MLPD-10 (3x3x1mm)
Ultrasonic Latching | MLPD-10 (3x3x1mm)
Ultrasonic Latching MLPD-10 (3x3x1mm)
Ultrasonic Latching  MLPQ-32 (5x5x1mm)
Ultrasonic Latching  MLPQ-28 (4x4x1mm)

Regular Latching MLPQ-28 (4x4x1mm)
Ultrasonic Latching  MLPQ-32 (5x5x1mm)
Ultrasonic Latching | MLPQ-32 (5x5x1mm)

Regular Latching  MLPQ-32 (5x5x1mm)
Ultrasonic Latching | MLPQ-32 (5x5x1mm)

g enc g MEGUT20
e g AEOUTS
Prog. Ultrasonic Hiccup MLPQ-UT-20
or Regular (3x3x0.6mm)
POy UG | Laching | AP0

* For details on Power Save, see Page 17

www.semtech.com
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Efficiency and Speed of EcoSpeed
Regulators with Programmable Soft Start

Wide Input Output Current Rating

Voltage Range

up to 15A

BST VOUT = 0.6 to 5.5V
3to 28V IOUT up to 15A

? VIN VouT
1 LX * Wﬁj’
o3 1

ILM 'J

VDD FB
SC401B S
Selectable Ultrasonic |
Power Save FBL PGOOD [—»
Eliminates Audible Noise ss
| Programmable
Soft Start
Enable/_» EN/PSV
Power Save
VLDO Enable ——> ENL TON

PGND AGND

= <

EcoSpeed”® Converters
High Efficiency, Fast Wake-Up, Low EMI

EcoSpeed converters provide high efficiency across the entire Efficiency vs Load (SC417)
: % Vv, =12V, f,, = 300kHz, V. = 5V
load range with a power save (PSAVE*) feature that lowers the A e T

switching frequency to cater to low-power standby requirements.
This reduces power FET gate charge switching losses and results
in greater than 90% peak standby efficiency during light loads.

When the load changes from standby to steady state, the
EcoSpeed converter’s cycle-by-cycle response quickly exits PSAVE
mode providing very fast wake-up recovery time.

Efficiency %

An ultrasonic power save option maintains switching frequencies
above 25kHz to eliminate audible noise during standby. lour (A)

All EcoSpeed converters offer SmartDrive™, a two-step, high-side High Efficiency Across the
FET turn-on scheme that reduces EMI. Entire Load Range

* For details on Power Save, see Page 17
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Digital Power with
EcoSpeed Converter Core

EcoSpeed Converter Benefits:
* Excellent Transient Response
* High Efficiency Across

Entire Load Range
* No Loop Compensation

I?C Interface for:
* Programmability
* Diagnostics

8 User Selectable
I2C Slave Addresses

3V to 28V
il
e VIN BST
3V to 5V |
»T VDD DH |
VOUT = 0.5V to 5V
| VOUT
— O * T
Enable | EN
ILIM I |
' e—
DL 4' E
b SC493
—»| SCL FB -
44— P |SDA PGOOD —p»
A2
@ "
AO Programmable Ultrasonic
A4 PGND AGND - Power S'flve .
[ 47 Eliminates Audible Noise

EcoSpeed® Converters

Excellent Transient Response

Fast Comparator Provides
Excellent Transient Response

© 2011 Semtech Corporation. All Rights Reserved.

The adaptive on-time pseudo-fixed frequency
core used in EcoSpeed converters enables
very fast transient response, due to the
response time being controlled by a fast
comparator instead of a relatively slow error
amplifier found in conventional voltage mode
and current mode control topologies. This also
reduces the size of the power components
used in the system.

The fast transient response also enables the
output capacitance to be reduced.

www.semtech.com
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EcoSpeed Regulators: High Efficiency
with High Performance

EcoSpeed Converter Benefits:
* Excellent Transient Response

Input Range Optimized for

* High Efficiency Across
Entire Load Range
* No Loop Compensation

3.3V, 5V and Li-lon supplies

3t0 5.5V

VIN BST —|
| LX

vbb  SC174 FB

! PGOOD

Enable /

VOUT = 0.75V to 95% VIN

SC171: 1A
Power Save —®| ENPSV TON SC172: 2A

PGND AGND SC173: 3A
i é SC174: 4A

Selectable Ultrasonic
Power Save
Eliminates Audible Noise

EcoSpeed® Converters

Best-in-Class DC-DC Converter Performance

EcoSpeed converters are a new class of DC-DC buck

Switching Frequency (SC417) ,
regulators and controllers that use Semtech’s patented

a
S
S]

P B B s 9P AOT* architecture to enable:
i 200 T m Very high efficiency across the entire load range
. m Ultra-fast transient response
£ o m Easy-to-use, small and highly integrated solutions
:
S The AQT topology dynamically adjusts the on-time, based
Load Current (A) upon input and output voltages. This results in pseudo-
fixed frequency operation with +15% accuracy - similar to
P AL iET) G) voltage mode and current mode, and better than constant
from 200kHz to 1MHz '

on-time and hysteretic topologies.

AQT core simplifies design, reduces components:

m Eliminates need for loop compensation components
m Enables use of ceramic input/output capacitors

*AOT = Adaptive On-Time architecture; U.S. Patent No. 7,714,547
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Switching Regulator
as Easy to Use as LDOs

The SC202A combines the ease-of-use of an LDO with the high efficiency (up to 94%) of a
synchronous buck converter by integrating two FETs, drivers and an inductor in a tiny,
2.5x3x1mm package. A programmable output voltage eliminates the need for external
programming resistors, further reducing total PCB space. The combination of high integration and
ultra-small packaging occupies a footprint of less than 14mm?, to offer a more efficient switching

regulator as an alternative to LDOs.

Integrated

Inductor

VOUT = 0.8 to 3.3V
2.9t0 5.5V ‘ I0UT up to 500mA
IN ouT

I SC202A I
CTL3 GND {
Enable CTL2 —
CTL1
CTLO ,

4-bit VID Pins Eliminate Feedback

Resistors and Provide Dynamic
Voltage Scaling (DVS)

Small Footprint
2.5x3mm MLPQ

Easy Layout

Buck Converters Available
with or without Integrated Inductor

m Up to 94% efficiency

m Automatic PSAVE mode maintains high efficiency

at light loads
m Soft Start
m 3.5MHz switching frequency

m SC202A: includes integrated inductor
m SC195: without integrated inductor

m SC197: dual version of SC195 in 2x3mm package

© 2011 Semtech Corporation. All Rights Reserved.
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World’s Smallest
Dual POL Regulators

Most point-of-load applications derive more than one load voltage from a 5V or 3.3V bus. The SC283
(1.8A) and SC286 (4A) address this need, combining two high performance, high efficiency synchronous
buck regulators in a single package. Full independent control of both outputs provides the flexibility of
two discrete regulators combined with an amazingly small footprint.

Up to 4A Both Outputs

2.9t0 5.5V 2.9t0 5.5V
VINA p PS VINA VINB ® < VINB
1 1
| SC283 |
VOUTA-0.81033V — SC286 = VOUTB-0.81t03.3V
. LXA LXB .
IOUTA = up to 1.8A (SC283) VOUTA VOUTB IOUTB = up to 1.8A (SC283)
IOUTA = up to 4A (SC286) T T IOUTB = up to 4A (SC286)
¢ GNDA GNDB .
(SC286) Power Good -¢-——PGOODA PGOODB |— Power Good (SC286)
———{cTLo0A CTLOB 1
[—>—cTL1A CTL1B——1] ‘
C>—cTL2A CTL2B——< ] |
[—>—{CTL3A CTL3B |——<] . . ..
4-bit VID Pins Eliminate
SSA SSB Feedback Resistors and
15 Preset Output Voltages I I Provide Dynamic Voltage

with Independent Control

Part - Power

Number (max)  Good
SC283 1.8A No
SC286 4A Yes

Smaller Footprint than Most

Single Regulators

Programmable Soft Start (SC286)

Prog.

Power

Scaling (DVS)

Soft Start  Save e ELL
No No MLPQ-W18 (2x3x0.8mm)
Yes Yes MLPQ-UT28 (4x4x0.6mm)
A
Sena] [
COUTB
uE». S8 []
3

Tiny 2x3mm

MLPQ Package

© 2011 Semtech Corporation. All Rights Reserved.
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Simple Buck-Boost Converter
With No Inductor

The SC63x converter family builds on Semtech’s strong charge pump
technology to provide simple, efficient and low-noise
converters that:

B Boost voltage when the input is below the required output
voltage, and

m Function as LDO linear regulators when the input voltage is
greater than the output.

Unlike most charge pumps, these devices can source large amounts
of current - up to 500maA.

Soft Start Reduces

In-Rush Current

[1n

Cl+ Cl- C2+ C2-

2.910 5.5V
‘ > VIN VOUT T» VOUT =5V
| IOUT to 500mA
| SC632 |

Enable —»| EN .

Up to 500mA Maximum
Output Current

9]
zZ
o]

1=

Tiny 2x2x0.6mm

MLPQ Package

Three Modes Increases
Efficiency Compared to
Dual-Mode Parts

VIN VIN IO I uT I

Nfriger (min) (max) Vour ContinUIIous* (ngax) (tyQp) Charge Pump Modes
v) v) V) (mA) (mA) (mA) 1x 1.5x 2x
SC630 2.9 5.5 33 400 500 15 v v v
SC630A 295 SiS 3.3 300 500 2.5 v v v
SC631 2.9 5.5 4.4 250 500 15 v v v
SC632 2.9 5.5 5.0 275 500 15 v v v
SC632A 295 5.5 5.0 275 400 2.5 v v v

* Limited by thermal dissipation of the package

© 2011 Semtech Corporation. All Rights Reserved. - 10 - www.semtech.com
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Ultra-Low Dropout Regulators Maximize
Performance with Minimum Headroom

Semtech’s ultra-low dropout regulators maintain output regulation
and input supply rejection making them an ideal choice for systems
where VOUT is very close to VIN.

The ultra-low dropout also enables significantly higher efficiency
versus conventional LDOs for the next generation of green power
applications.

VOUT = 0.5V to (VIN — VDROP)

1.5Vto 5.5V I0UT to 1A

>T VIN VOUT .
I sca212 s I

Enabl
nable . .

VOUT Down to 0.5V

¢ Ultra-Low Dropout: 500mV Guaranteed

*200mV Typical @ 1A

Vi (V) lour (A) [/ —L Enable Pin
Re RS (min) (max) Full Load (V) (typ) (Y/N) L
SC4213H 1.4 05 0.075 Y solc-8
sc4211 1.4 1 0.1 Y SOIC-8 EDP*
MLPD-8
SC4212 15 1 0.2 Y (3x3xLmm)
SC4215A .
cCarion 1.4 2 0.3 Y SOIC-8 EDP
SC4216 .
coan16i 1.45 3 0.45 Y SOIC-8 EDP
SC4217 1.8 3 0.3 Y TO-263-5

*Thermally enhanced exposed die pad

© 2011 Semtech Corporation. All Rights Reserved. - 11 - www.semtech.com
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Best and Broadest Range of
Charge Pump LED Drivers

The SC65x charge pump family further expands Semtech’s extensive
offering of LED backlight drivers for portable applications. The SC65x
devices combine leading-edge 3-mode charge pump capability with
an extensive feature set - including 0.5% matching and £1.5%
accuracy - all in a tiny 2x2x0.6mm MLPQ package.

Small Footprint

2x2x0.6mm MLPQ

Fully Protected:

e Output over-voltage
|_| I—l |_| I—l ¢ Open LED detection

Cl+
2.9t0 5.5V

porn,
I

GND

‘ SemPulse »|spiE

Interface

Cl- C2+

SC653

¢ Output short-circuit

ez * Thermal shutdown

ouT

|||—|

BL1 ‘

BL2
BL3

BL4
¥

1.5t0 3.3V

¥
LDO1 |
1.5t0 3.3V

SemPulse® 1-Wire Interface Programs

e LED current
e Fade-in / fade-out

© 2011 Semtech Corporation. All Rights Reserved.
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Low-Noise LDOs
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ADP* Improves Backlight Performance
and Extends Battery Life

Lower LED forward voltages now enable some portable applications to use current sinks instead of boost
converters. The SC667 and SC668 LED light management ICs provide the benefits of traditional current sinks,
while reducing the negative effects of dropout, making them ideal for backlighting even in high-end handheld

products.

Designed with Semtech’s Automatic Drop-out Prevention (ADP) feature, the SC667 and SC668 eliminate
LED flicker (by ensuring that current regulation is always maintained) and remove the need for guardbanding
to provide brighter backlight for a longer time, as the battery voltage nears end-of-life.

LED1
LED2
LED3
LED4
LED5
LED6
LED7
LED8

LDO1
LDO2

LDO3
LDOA4

ADP Reduces Negative
Effects of Dropout
¢ Increases battery life

VIN

* Reduces external
components
¢ Eliminates switching noise

7LEDs
8LEDs

SC667
SC668

4

1.5t03.3V
»

12to0 1.8V

[ T

Low-Noise

|||—|
|||—|

LDOs

1.5t0 3.3V

——
1.5t0 3.3V

Ry

|||—|
|||—|

2910 5.5V ’T 0
} GND '
I2C Digital Control for up to 8 LEDs =
* Programs LDO output voltage — »lEn
* Configures ALS functions el
* On-chip digital lighting effects C Interface |
<«+——{RQ
(SC667 only)
SC667
D_— SC668
PWM
Ambient Light Sensing (ALS)
. J%j ADI
_E BYP

APD Extends Battery Life
8 LEDs at 20mA/LED, Room Temperature

4.20

4.00
~_
€ 280 — —
£ 360 —
> 3.40
£ .00 N\ | 5C668 with ADP
= 3.
& 200 Inductor Boost LED Driver \ N\_
| | I W
0 60 120 180 240 300 360 420 480
Time (minutes) |<—>|
Approximately 1 Hour Extra
Battery Life

*ADP: Automatic Dropout Prevention

© 2011 Semtech Corporation. All Rights Reserved. - 13 -

APD Efficiency vs Inductive Boost
8 LEDs at 20mA/LED, Room Temperature

100%

SC668 with ADP

/ LED Driver

t

95%

©
<]
S

=)
a
S

Efficiency (%)

80%

75%

70%

4.4 42 4.0 38 3.6

Supply Voltage (V)

34 32 3.0

www.semtech.com
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Rugged, High-Brightness LED Drivers for

Automotive and Consumer Displays

The SC441C drives up to 48 LEDs at up to 150mA per channel, with
up to 90% efficiency in a thermally enhanced package to provide high-
brightness illumination with low operating temperature and long life in
high ambient conditions.

A wide operating voltage range from 4.5 to 27V enables the SC441C
to operate under cold crank conditions making it a great choice for
automotive lighting applications, from turn signal and brake lights,
to instrument cluster lighting and LCD backlighting for navigation
and infotainment systems. Additionally, Imm pin spacing provides
protection from PCB contamination in harsh environments by
minimizing the risk of pin-to-pin faults.

Wide VIN Range: 4.5 to 27V
Guarantees Flicker-Free

VOUT up to 42V 150mA per Channel ¥2%

Matching Provides Uniform

Higher Voltage Minimizes
Number of LED Strings

Operation During Cold Cranking

Brightness Across All LEDs

VIN: 4.5V to 27V

T T
T

. VOUT up to 42V

XA ¥d X
Sytg sy
Fyrgrygs
sy Sy
f 7/:' f ﬁ Up to 150mA
SW sSw oy e e per String
VIN vouT
§ Sy sy
TSSOP-20, Thermally  FFLAG I S a,
Enhanced Package, OVPIN P R O
: w EN
High Efficiency Keep SC441C ? Ty
System Cooler OVPRTN Serwiews ¥
ryctyry s
101
PWM |
I:’imming_l'l_l'll ——-oPwM 02
‘ 103 L
I—COMP
104
AEC-Q100 Qualified
s IOSET Drives up to 48 White LEDs
AGND _PGND IOGND Ideal for Large and Bright
J7 J_ J7 LCD Displays
Clamped
Voltage Fluctuations with No Flicker Voltapge

26V

* “Cold-Crank” Test
13v
“Dual Battery” “Load Dump”
Test Test
4.5V----

Time

VBATT Voltage

»
|

© 2011 Semtech Corporation. All Rights Reserved. - 14 - www.semtech.com
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World’s Smallest Low VIN
Boost Converters

Optimized for extremely small, space-constrained portable
applications where battery life matters more than ever, the
SC12x family of synchronous boost converters combines the
ultimate in efficiency (up to 94%) with the smallest solution size
(1.5x2x0.6mm MLPD).

Tiny Inductor and

Ceramic Capacitors

VOUT = 1.8 to 3.3V
I0UT Up to 190mA

Input Voltage Down to 0.7V

Part Input
Number \Voltage

0.7 to
SC120 45V
0.7 to
SC121 45V
0.7 to
SC122 16V

Output
Voltage

1.8to0 5V,
3.3V fixed

1.8to 5V,
3.3V fixed

3.3V fixed

0.7 to 4.5V LX (VIN = 1.5V, VOUT = 3.3V)
VIN VOUT j_ !
I SC12x 1:
= = Output Voltage

Enable ——»{EN FB — from 1.8 to 5.0V
GND =
L

Tiny Packages
Output Current . lo
(A.5Vv, to Ol (Measured ST Package
IN Mode Mode
3.3Voyr) at Vg,

Active MLPD 1.5x2x0.6mm
190mA PWM/PSAVE 50pA Discharge SOT23
190mA Forced-PWM  3.5mA ACtiVe 1L PD 1.5x2x0.6mm

Discharge
95mA PSAVE only 40pA High-Z  MLPD 1.5x2x0.6mm

© 2011 Semtech Corporation. All Rights Reserved.
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wet
wet
wet
wet

wet

wet

wet

wet

wet

wet

wet

Step-down Switching Regulators / Controllers

Single Output Synchronous Regulators

lour Shutdown Quiescent

Vin (V) Vour (V)
Part
Number  min M T - Max Current
n ax n ax (A) (llA)
0/ %
§C171 3.0 5.5 |0.75 95% 1 5
Vin
0/ %
§C172 3.0 5.5 0.75 95% 2 5
Vin
0/ %
§C173 3.0 5.5 |0.75 95% 3 5
Vin
0/ %
SC173A 3.0 5.5 0.75 936 3 5
IN
0/ %
§C174 3.0 5.5 |0.75 95% 4 5
Vin
SC183C 2.9 5.5 0.8 3.3 2 11
S§C185 29|55 1.0 3.3 4 1
SC186 2.9 5.5 0.8 3.3 4 1
S§C189 29|55 1.0 33 15 1
SC190 2.7 55| 1.0 2.8 03 0.1
SC191 2.7 55 1.2 1.2 033 0.1
SC192 2.7 7 0.8 Vin 0.7 0.1
SC194A/B| 2.7 5.5 1.0 3.6 1 0.1
S§C195 29 5.5 0.8 3.3 05 0.1
SC196A 2.7 55 1.0 1.8 15 0.1
SC196 2.5 55 0.8 Vin 1.5 0.1
SC202A 2.9 | 5.5 0.8 3.3 05 0.1
SC401B 3.0 17 0.6 55 15 <27
SC402B 3.0 28 | 0.6 55 | 10 <27
SC403B 3.0 28 0.6 5.5 6 <27
S§C410 5.5| 24 0.75| 7.5 3 9
SC414 3.0 28 0.75 5.5 6 12
SC417 3.0| 28 0.5 5.5 | 10 12
SC424 3.0 28 0.75 5.5 6 12
SC427 3.0/ 28 0.5 55 | 10 12
SC4620 2.3 55 0.5 Vin 2.5 0.2
SC4624 2.3 55 0.5 Vin 4 0.2
SC4626 2.9 5.5 1.0 3.3 1 1

© 2011 Semtech Corporation. All Rights Reserved.

Current  fsw(kHz) = PSAVE
(mA)
0.75 |200-1000| Ultrasonic
0.75 200-1000 Ultrasonic
0.75 |200-1000| Ultrasonic
0.5 200-1000 Regular
0.75 |200-1000 | Ultrasonic
0.01 2500 No
0.1 1500 Regular
0.1 1500 Regular
7.5 2500 No
0.01 1000 No
2.5 1000 No
0.04 750 Regular
0.02 750-1250 Regular
0.04 3500 Regular
0.02 750-1250  Regular
0.02 750-1250 Regular
0.04 3500 Regular
See  500-1000 Ultrasonic
datasheet
See  200-1000  Ultrasonic
datasheet
See  200-1000 Ultrasonic
datasheet
2.5 200-1000 Ultrasonic
See  500-1000 Ultrasonic
datasheet
See 1200-1000  Ultrasonic
datasheet
See  200-1000 Regular
datasheet
See  200-1000 Regular
datasheet
7.0 200-2000 No
7.0 200-2000 No
7.5 2500 No

Power

Good En;::le
Flag
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
No Yes
Yes Yes
Yes Yes
No Yes
No Yes
No Yes
Yes Yes
No Yes
No Yes
No Yes
No Yes
No Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
No Yes
- 16 -

SOT23-5, MLPD-6,

2.3x2.3x0.8mm

=

Package

MLPD-10,
3X3x1mm

MLPD-10,
3X3x1mm

MLPD-10,
3x3x1mm

MLPD-10,
3X3x1mm

MLPD-10,
3x3x1mm

MLPQ-UT16,
3x3x0.6mm

MLPQ-UT16,
3x3x0.6mm

MLPQ-UT16,
3x3x0.6mm

2x2x0.6mm

MLPD-10,
3x3x1mm

MLPD-8,

MLPD-10,
3x3x1mm

MLPD-10,
3x3x1mm

MLPQ-UTS,

.5x1.5x0.6mm

MLPD-10,
3x3x1mm

MLPD-UT10,
3x3x0.6mm

MLPQ-13,
2.5x3x1mm

MLPQ-32,
5x5x1mm

MLPQ-32,
5x5x1mm

MLPQ-32,
5x5x1mm

MLPD-10,
3x3x1mm

MLPQ-28,
4x4x1imm

MLPQ-32,
5x5x1mm

MLPQ-28,
4x4x1mm

MLPQ-32,
5x5x1mm

MLPQ-20,
4x4x1Imm

S0-16 EDR,
MLPQ-20,
4x4x1.75mm

S0T23-5

Features

EcoSpeed® regulator,
fast transient response

EcoSpeed® regulator,
fast transient response

EcoSpeed® regulator,
fast transient response

EcoSpeed® regulator,
fast transient response

EcoSpeed® regulator,
fast transient response

4-bit VID

Prog Soft Start, Power Good

Prog Soft Start, Power Good,
4-bit VID

Very low input ripple. 2-bit VID

Very low noise, very low input ripple

Adj current limit, ext synch

Ext synch, 2-bit VID

4-bit VID

Ext synch, 2-bit VID

Ext synch, 2-bit VID

Integrated inductor, 4-bit VID

EcoSpeed® regulator with prog Soft
Start, integrated LDO w/crossover circuit,
fast transient response

EcoSpeed® regulator with prog Soft
Start, integrated LDO w/crossover circuit,
fast transient response

EcoSpeed® regulator with prog Soft
Start, integrated LDO w/crossover circuit,
fast transient response

EcoSpeed® regulator,
fast transient response

EcoSpeed® regulator,
integrated LDO w/crossover circuit,
fast transient response

EcoSpeed® regulator,
integrated LDO w/crossover circuit,
fast transient response
EcoSpeed® regulator,
integrated LDO w/crossover circuit,
fast transient response
EcoSpeed® regulator,
integrated LDO w/crossover circuit,
fast transient response

Prog Soft Start and current limit,
Power Good flag, ext synch

Prog Soft Start and current limit,
Power Good flag, ext synch

www.semtech.com
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Multiple Output Synchronous Regulators

Vin (V) # of Vour (V) lour Isw Shutdown Quiescent fsw

N:r:rbter Min Max OutpUts  po Max  Max(A) Min(A) Current(uA) Current(uA) (kHz) ESAVE (I ackaes (REEHE
$C197 (29 55 2 0808 3333 0505 0808 0101 3838 3500 "o NLPAUILS 4-bit VID
sC283 2.9 55 2 | 0.8/0.8 3.3/3.3 1.81.8 2.252.25 <10 10 2500 No g"x'%i%:‘g;ﬁ; 4-bit V'féa’;”éjt';‘iggﬁtp”"t'
SC286 2.9 55 2 | 0.80.8 3.3/3.3 4/4 5/5 <1 0.1 1600 Rfagr“' 'X';:g%ﬁ:; 4-bit V'féa’;"ﬂjt';’ig:ﬁtp”"t'

Converters: Ultra-Fast Transient Response and High Efficiency

EcoSgeea’ ©

EcoSpeed converters are a new class of DC-DC
buck regulators and controllers that use Semtech’s
patented adaptive on-time (AOT) architecture to provide:

¢ Very high efficiency across the entire load range
¢ Ultra-fast transient response
* Ease-of-use and small size

Efficiency vs Load (SC417)
(V,, = 12V, f, = 300kHz, V. = 5V)

PSAVE Mode PWM Mode
2
>
o
c
Q2
L
=
7]
IOUT (A)
High Efficiency Across the
Entire Load Range

Many Semtech DC-DC converters offer a power-save (PSAVE)
mode to lower the switching frequency and meet the

low standby power requirements of today’s green energy
initiatives. PSAVE reduces power FET gate charge switching
losses, resulting in up to 95% peak standby efficiency during
light loads.

For fast recovery from PSAVE to active mode, the AOT
architecture inside EcoSpeed converters responds on a
cycle-by-cycle basis. So, when the load changes from light
to full conditions, the converter can quickly exit PSAVE mode
providing fast wake-up response time.

Several EcoSpeed DC-DC converters also offer an ultrasonic
PSAVE (UPSAVE) feature that maintains frequencies above
25kHz to eliminate audible noise during standby.

© 2011 Semtech Corporation. All Rights Reserved.

The AOT architecture eliminates the need for control
loop compensation and enables the use of ceramic
input/output capacitors to simplify design and reduce
component count.

Fast Comparator Provides Excellent
Transient Response

PSAVE: Low Standby Power with Fast Wake-Up Response

minimum f_ ~ 25kHz

FB Ripple
Volatge (V) e Nreshold
reshol
/ (500mv)

Inductor (0A)
Current
On-time

DH On-time is triggered when
(Toy) V., reaches the FB Threshold

>
oH ﬁ/lr‘l
40usec time-out
T AL
After the 40psec time-out, DL drives high if V_,
has not reached the FB Threshold

Ultrasonic PSAVE Operation Eliminates
Audible Noise During Standby

- 17 - www.semtech.com
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Single Output Non-Synchronous Regulators

Part VIN (V) Vour (V) lout Isw Shutdown
A fsw (kH Pack Feati
Number  Min | Max  Min | Max  Max(A) Min(A) Cument(ua) (M2 Package Rt
SC4518H 4.4 24 0.8 0.85* V,, 1.4 2.0 100 600 S0-8 EDP External synch
SC4519 8 16 1.2 2.7 3.0 typ. 5)
0.85* V 600 SO-8 EDP External synch
SC4519(H) 4.4 24 0.8 3.0 3.5 10
SC4520 4.4 24 0.8 0.85* V,( 2.7 3.0 250 100-600  SO-8 EDP
SC4521 4.4 24 0.8 0.85* V,, 3.0 3.5 250 600 SO-8 EDP Prog Soft Start
scas24c 3 28 1 096*V, 20 26 40 200-2000 SO-8 EDP Prog Soft Start, hiccup overload protection
0 with freq foldback
SC4524D 3 18 1 096*V, 20 26 40 200-2000  SO-8 EDP Prog Soft Start, hiccup overload protection
IN with freq foldback
SC4525C 3 28 1 096*V., 30 39 40 200-2000 SO-8 EDP Prog Soft Start, hiccup overload protection
0 with freq foldback
SC4525D 3 18 1093V, 30 39 40 350 S0-8 EDP Prog Soft Start, hiccup overload protection
with freq foldback
Multiple Output Non-Synchronous Regulators
Part Vin (V) # of Vour (V) lour Isw Shutdown fsw Package Features
Number Min Max outputs Min Max Max(A) Min (A) Current(pA) (kH2) g
SC2440 2.78 20 2 1 0.8*V, 1.71.7 2.0/2.0 <60 250-2500 TSSOP-16 EDP Soft Start, Power Good flag, ext synch, 2-phase
Single Output Controllers
Gate
ViN (V) Vour (V) lout* n Synch or Power
N::'n:)te G Max Cz::‘;ent Non- (If(SHV;) PSAVE Good Er::le Package Features
Min Max Min Max (A) () Synch Flag
SC2602L 4.2 126 0.8 0.9*V, 20 1 Synch 200 No Yes Yes SO-14 Soft Start
SC2608A 4.5 14 0.8 0.85*V, 15 0.6 Synch 250 No No Yes S0-8 Prog Soft Start
SC2618 475 14 125 126 6 05  Sych PO No | No | No | SOT-23-6 _ Intemal Soft Start,
500 hiccup overload protection
&e\”‘ SC418 3 28 0.5 5.5 30 4 Synch ;J_ggg Yest Yes Yes 3“:;:(362&;1 EcoSpeed® controller
et SC419 | 328 05 55 30 4 | Synch gg;g Yest | Yes | Yes 3':’(';':3;;?;1 Ec‘:’:gi:fp‘;ggt[‘;ge“
Non- Up to MLPQ-12, Buck or buck/boost (inverting), prog Soft Start,
*
SO ||| 29 || (O QR | = Synch 1500 Be il VEE 4x4x1mm hiccup overload protection
100- Source and sink current, reference tracking
* X ’ 9
SC4510 2.5 16 0.5 0.90*V, 25 1 Synch 1000 No Yes Yes TSSOP-20 ext synch, prog Soft Start
0,
SC4603 2.25 55 05 V 20 1 syneh PO N No  Yes  MSOP-10 HOLES CUfty erppelel s, @i ayne,
0 1000 hiccup overload protection
SC4608 2.7 55 0.5 0.82*V 15 1.65 Synch ig&g No No Yes MLP-16 Hiccup overload protection
SC4614 4 25 | 05 0.97*V,| 20 1.5 Synch 500 No No No MSOP-10 Hiccup overload protection
250 to . MLPQ-UT20, Digital power EcoSpeed® controller,
&e\”‘ SCESS 8 | a3 | e GHe S0 BEE SYacH 1000 e 2 2 3x3x0.6mm I12C configuration and status register
Up to . MLPQ-UT20, EcoSpeed® controller, on-board prog LDO, prog Soft
wet| SCS08 | 5 146106 55 | 30| 4 | Synch | 5, | Yes' | Yes | Yes | g5, 6mm Start, hiccup overload protection, AEC-Q100
. 4Values dependent upon type of MOSFET used
MU|t|p|e OUtpUt Controllers * Programmable Ultrasonic or Regular Power Save - see Page 17 for Power Save details
Gate
Vin (V, Vour (V,
e (V) #of V) lourt Drive | On-time Power

Out-
Number  min  Max puts Min  Max
(A)

SC2441A 1.8 20 3 0.5 0.88*V, 20/20/0.6 2
30 .

SC2442(H) 475 5, 2 075 0.85*V, 10/10 05
SC2443 47 16 2 0.5 088*, 2020 1.5
SC2446 4.7 16 2 05 0.88*V, 2020 15
SC2447 4.65 15 2 0.5 0.88*V, 30/30  NA
SC2545 4.5 28 2 075 0.9*V, 10/10 05
SC2672 | 3 15 | 2 0.9 0.9%V, 2020 @ 1.7
SC2677B 3 15 2 05 0.86*V, 20/20 1.7

© 2011 Semtech Corporation. All Rights Reserved.

Max (A) Current Min (ns)

180

150

150

300

fsw External Control Hiccup Good Enable

Package Features

(kHz) Sync Method Overload Flag Pin

Up to Two buck controllers

1000 Yes  Current  Yes No = Yes TSSOP-28 EDP + 1 boost regulator

UPT0 ves  Voltage Yes No Yes  TSSOP-24

1100 g

Up to MLPQ-24, )

1000 Yes  Current  Yes No = Yes Axdrm Sink/source capable

gggg Yes  Current  Yes No Yes TSSOP-28 EDP Sink/source capable

UPT0 " ves  Cument Yes | No | Yes = TSSOP-28 Optimized for DrMOS,

1000 sink/source current
TSSOP-24 . -

100- No  Voltage No Yes | Yes MLPQ-24, Sequential and commdental

300 start-up tracking

Ax4mm

300 No  Voltage No Yes | Yes S0-16 Simple dual channel controller

300- TSSOP-24  Current sharing from two inputs

1000 LB Cltace e Vs ves TSSOP-24 EDP or dual output, adj phase shift
4Values dependent upon type of MOSFET used

-18 - www.semtech.com
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Step-down Switching Regulators / Controllers (...continued)

DDR Regulators/Controllers (Switching and LDO)

Vee (V) IVbba Ivir Peak gate Synch or
m:::er Vooa (V) (A) T""e V) (A) (;i‘l': , Drive Current TD D': Non- '“t;ﬁ"::ed Package Features
Min Max max P Max ) YP€ ' synch
sCi1i16 3 15 N/A N/A LDO 0.25-1.25 =4 N/A - 1,2,3 N/A Yes SOT-23 6L Simple DDR VTT LDO controller
SC2446 4.7 16 0.5-2.5 20 Switcher 0.5-1.25 20 2838 1.5 1,2,3 Synch Yes TSSOP-28 2-phase, buffered VDDQ/2 output
. Up to 2-phase, optimized for
SC2447 4.65 15 N/A N/A  Switcher| 0.5-1.25 = 60 1000 - 1,2,3  Synch Yes TSSOP-28 Philips or Renesas DrMOS
SC2505 23 55 NA NA DO 125 +15 NA - 1 NA NA  so-gEpp Mtegrated DDRVITLDO with on-board
buffered reference, remote sense
SC2596 2.3 55 NA | NA | LDO  0.9-1.25 +2.5 N/A - 12 NA NA  so-gEpp Mtegrated DDRVITLDO with on-board
buffered reference, remote sense
. 100- On-board buffered reference,
SC4510 4.75 16 N/A N/A  Switcher 0.3-3.0 15 1000 1 1,2,3 Synch Yes TSSOP-20 Power Good flag

Step-up Switching Regulators / Controllers

Single Output Step-up Controllers

N

wet

ViN (V) Vour (V) lout (A) Gate Drive .
N:r:rbter Current c?::::: 2”':\) cg:::(er:;) fsw (kHz) Package Features
Min Max Min Max Max (A) -
SC2603 | 4.5 16 4.5 *(1) *(2) 0.8 6000 9 200 SO0T23-6
SC2604 4.5 16 4.5 *(1) *(2) 0.8 200 9 400 MSOP-8 Input disconnect FET drive
* (1)= External FET Voltage * (2) |, is function of V,, V., f,, and inductor value
Single Output Step-up Regulators
Vin (V) Vour (V) lout (A) Isw (A)
N::!rbter ci?:::: ;m;\) cg:t:::r::\) fow (kHz) Package Features
Min Max Min Max Max Min H
SC4501 1.4 16 1.4 30 * 2 <18 <1.6 Up to 2000 MLPMD-S:I(.)OP gxgzmm Prog Soft Start, SEPIC conf possible
S%aisoozzH 1.4 16 1.4 32/40 L3 1.4 <18 <1.6 Up to 2000 MLPD-10, 3x3x1mm Prog Soft Start, SEPIC conf possible
TSOT-23 )
SC4503 2.5 20 3 27 * 1.4 <1 <1.1 1300 MLPD-8. 2x2%0.8mm Prog Soft Start, SEPIC conf possible
& -
SC120 0.7 45 1.8 5 019 1.2 0.1 0.05 1200 MLPD, ;bs;‘:;o's'“'“ P°""ee;f:;;’:cy“;‘t":i‘;;“:a|;‘::;'zes
SC121 0.7 4.5 |18 5 0.19 1.2 0.1 3.5 1200 1“’;';(23()”;':;“ No Power Save
0.095/ MLPD-UT-6, Operates in Power Save* mode
s§C122 0.7 1.6 3.3 33 0.05 0.35 8.5 0.04 1200 1.5x2x0.6mm at all loads

* loyr I8 function of V,, V,

wr Vour fsw @nd inductor values

* For Power Save details, see Page 17

Inverting Buck / Boost Controller

Part ViN (V) Vout (V) lout(A) GateDrive shutdown  Quiescent fsw Package Features
Number Min Max Min Max Max RDS,, () Current (pA) | Current (mA) (kHz)
SC4508A 2.7 15 05  *(1) | *(©) <500 3 100-1500 MLPQ-12, 4xdx1mm Buck or buck/boost (inverting), Prog Soft Start,
thCUp mode over-current protection

© 2011 Semtech Corporation. All Rights Reserved.

* (1)= External FET Voltage * (2) |
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out

is function of V., V_ ., T,

and inductor value

IN* Tourr Tsw?
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Combo Regulators / Controllers

VIN (V) Buck Vour (V)
Part lour fsw Power
Topologies Package Features
Number Min | Max Min Max Max (A) (kHz) Good Flag
sc1109 | 1 synchbuckcontroller 4 4 505 12 0.9*v, 10/4/4  200/500  Yes S0-16 Prog Soft Start
+ 2 LDO controllers
2 synch buck controllers Up to TSSOP-28 Ext synch, capable of 2-phase
SC2441A 1.8 20 0.5 0.88*V 20/20/0.6 N !
+ 1 boost regulator u /204 1000 © EDP with current sharing
sco4e3 | 2Synchbuckcontrollers 45 30 05 0.8*V, 202022 Upto700  Yes  TSSOP-28 Prog Soft Start, auto startup
+ 2 LDO controllers sequence, prog current limit

Isolated PWM Controllers

Start Up Turn On
Part # of Mode of Max
Number Current (pA) Topologies O Operation fsw (kHz) Duty Cycle Threshold Package Features
Max (Vmax)
Pushpull, Full Bridge, Voltage Mode Up to 50% each . Independent Soft Start,
54806 150 Half Bridge 2 or Current Mode 1000 channel 8.6 MLPQ-12, 4x4ximm Shutdown, UVLO, ext synch
SC4808A 12
Pushpull, Full Bridge, Voltage Mode Up to 50% each .
SlngeE e Half Bridge z or Current Mode 1000 channel A AR Uil e
SC4808C 8
SC4809A 4.5
SC4809B 110 F°“”a§0/o';'tyba°k' 1 Oyg:frg;mgﬁe ggotg 90% 12 MSOP-10 Prog duty cycle, ext synch
SC4809C 6.95
Voltage Mode Up to 3 TSSOP-16, Dual-phase mode of
SeE 250 RO e 2 or Current Mode 1000 e e MLPQ-16, 4x4x1mm operation for low ripple
SC4905A 4.6
100 F°“”a'g/ Flyback, 1 Voltage Mode gggg 95% MSOP-10 Ext synch
SC4905B 00st 12
Up to o . Ultra-low startup current:
SC4911 80 Flyback 1 Voltage Mode 500 72% 7 MSOP-8 45UA (typical), UVLO

Voltage References

Part vy
Ref Voltage (V) Accuracy (%) Package Features
Number
Min Max
SC431 2.5 30 2.5 +0.5 SOT-23-3, SO-8 Adjustable shunt regulator
SC431L 1.24 20 1.24 +0.25 S0T-23-3, S0T-23-5 Low-voltage adjustable shunt regulator
SC4431 15 15 1.204 405 SOT-23-5 Adjustable shunt rgg_ulator with open collector
output for driving an opto-isolator
SC4437 0.9 28 3.3 +1 SOT-23-3 Low-power preci:sion. series voltage reference,
wide input range

MOSFET Drivers
ViN (V) Q g .
Part Gate Drive Rise/Fall Time
Number : Current (A) (ns) Prop Delay (ns) Package Features
Min Max
SC1301A 45 16.5 2 20 60 SOT23-5 Single Iovy—5|dg MOSFET dnyer, 'I"I'L compatlble input,
inverting and non-inverting options
S0-8, Dual low-side MOSFET driver, TTL compatible input,
S e e 2 AY Y MSOP-8 inverting, non-inverting options
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Single Output LDOs
Part L) Vour (V) lour (A) Vpropout (V) Enable = Power Good
Number Max O.T Pin Flag Package Features
Min Max Min Max Max .
EZ1580 7 0.8
EZ1581 . 5 0.6 T0-263-5
Fz1582 2% 7T 128 6.2 3 06 No No 70-220-5
EZ1583 1.5 0.6
SC1202 2.65 7 1.25 5.7 0.6 1.3 No No S0T-223
TO-263-5, SO-8,
SC1565 2.2 5.5 1.2 4.8 1.5 0.6 Yes No SOT-223, T0-263-3
T0-220-5, TO-263-3,
SC1566 2.2 5.5 1.2 4.8 3 0.45 Yes No 70-220-3, T0-263-5
TO-263-7 Separate control and power inputs for
* A
SC1592 125 16 08 VinVororour 3 0.52 ves No SO-8 EDP lower dropout, prog current limit
SC4205 2.2 5.5 1.2 4.8 1 0.5 Yes No SO-8 EDP
SC4211 1.4 6 0.5 Viu-Vororour 1 0.5 Yes No SO-8 EDP Very low input (1.4V), very low dropout
“e\“ SC4212 1.5 5.5 0.5 VvVororour 1 0.5 Yes No MLPD-8, 3x3x1mm Very low input, very low dropout
\qe‘N SC4213H 14 6 0.5 Vin-Vororour | 0-5 0.15 Yes No S0-8 Very low input, very low dropout
SC4215A 1.4 6 0.5 3.8 2 0.6 Yes No S0-8 EDP Very low input, very low dropout
SC4215H 1.4 6 0.5 Vv "Vororour 2 0.6 Yes No SO-8 EDP Very low input, very low dropout
SC4216 1.45 5.5 0.5 3.8 3 0.7 Yes No SO0-8 EDP Very low input, very low dropout
SC4216H | 1.45 5.5 0.5 Vv "Vororour 3 0.7 Yes No SO-8 EDP Very low input, very low dropout
S$C4217 18 5.5 124 |V, -Vooomour 3 0.6 Yes No T0-263-5 Very low dropout
* Control voltage also required. See datasheet.
Multiple Output LDOs
Vi '/ V)
Part W | Vo™ | our ororour r;o;.;, lo** Enable #of Noise PSRR Serial Package Fontures
Number Min Max Min Max (mA) (mV) Flag (tA) Pin LDOs (pVrms) (dB) Interface
SC560 | 2.5 |55 1.2 3.3 300¢ 100 | Yes 100 Yes 2 50 | 65 | No MLPQ-UTS, Power Good flag, dual enable,
1.5x1.5x0.6mm low noise
SC561 25 55 2.85 3.1 300* 100 Yes 40 Yes 2 50 65  No MLPQ-UTS, Power Good fiag, standby mode,
1.5x1.5x0.6mm low noise
SC1458 25 55 1.8 2.85 300* 100 Yes 100 Yes 2 50 65 No MLPD-W6,3x3x0.8mm Power Good flag, low noise
* Per output ** All regulators active
LDO Controllers
Part Vin (V) Vour (V) Enable Power Good
Number Min Max Min Max # Channels  Vpgropour (V) Pin Flag Package Features
SC338 4.5*% 13.2 0.5 3.3 2 User selectable Yes Yes MSOP-10 Soft Start
SC339 4.5*% 5.5 0.5 3.3 1 User selectable Yes Yes SOT-23-6 Soft Start
*Applies to IC - input to MOSEFET(s) is user selectable
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Charge Pump Regulators

lour (cont)
Part U (mA)
Vour (V) fsw (kHz) Mode Package Features
Number "
Min Max Max
MSOP-10

SC600 2.5 6.5 4,45,5 60,120v 8, 32,262,650  1x,1.5x,2x MLPD-10, 3x3x1mm

SC603 2.5 6.5 45,5 160, 200 262, 650 2x MLPD-10, 3x3x1mm
SC613 2.5 6.5 45,5 100,140 262, 650 2x MLPD-10, 3x3x1mm
SC630 2.9 515 &3 400 200 1x,1.5x,2x MLPD-UT-8, 2x2x0.6mm Buck-Boost <20mV Vripple, Soft Start
o SC630A | 295 | 55 3.3 300 1000 1x,1.5x,2x = MLPD-UT-8, 2x2x0.6mm Buck-Boost 33mV Vripple, Soft Star,
We uses ultra-small input/output capacitors
SC631 2.9 5.5 4.4 250 200 1x,1.5x,2x MLPD-UT-8, 2x2x0.6mm Buck-Boost <30mV Vripple, Soft Start
SC632 2.9 5.5 5 275 200 1x,1.5x,2x MLPD-UT-8, 2x2x0.6mm Buck-Boost <30mV Vripple, Soft Start
SC632A  2.95 5.5 5 275 1000 1x,1.5x,2x = MLPD-UT-8, 2x2x0.6mm S S S U B S

ﬁe‘N uses ultra-small input/output capacitors

Charge Pump Based

lour Backlight Sink  Flash Sink Flash
Part  VN(V) s as
(mA) Mode  Current(mA) Current(mA)  gafety LDOs Control Interface  Package Features
Number (kHz) )
Min Max Max Max Max Timer
250, ) . . 2 MLPQ-16, 6 backlight sinks, low noise, tight
5C606 |2.85/ 5.5 1330 120 | Fractional 32 0 rc 4x4x1mm accuracy and matching, high efficiency.
SC621(A) 3 55 250 500 @ 1x,1.5x,2x 25 400 Yes = 2 |de(/T-\\//\g§ion) '\gggougmzrg Prog spotlight to flash ratio
SC622(A) 3 55 250 400 | 1x,1.5x,2x N/A 400 Yes | 2 |2§ez/rl]-\\,/\2:ion) “Qigfougrfﬁ Prog spotlight to flash ratio
SC623(A) 3 55 250 500  1x1.5x2x  4x25 400 Yes 0 |de(/T-\\//\g§ion) '\gggougmzrg Prog spotlight to flash ratio
SemWire™ MLPQ-UT-20,
SC624(A) 3 5.5 250 100 @ 1x,1.5x,2x 4 x25 N/A N/A 2 °C (A-version) 3x3x0.6mm
SC627(A) 3 55 250 800 1x1.5x2x  4x25 700 Yes = 2 |2§e(/T-\\I/\2:§ion) '\gggougmzrg Prog spotlight to flash ratio
MLPQ-UT-20, | Flash LED = 1A max in flash mode,
12, ’ £
SC628A | 3 | 5.5 250 | 1000 | 1x,1.5x,2x N/A 1000 Yes 0 e 3x3x0.6mm | 275mA max continuous for spotlight
MLPQ-UT-20, +0.5% matching, =1.5% accuracy,
®
SC643 29 5.5 250 125 @ 1x,1.5x,2x 5x25 N/A N/A 4 SemPulse! 3x3x0.6mm fade-in/fade-out
MLPQ-UT-20, +0.5% matching, =1.5% accuracy,
®
SC644 29 5.5 250 150 @ 1x,1.5x,2x 6x25 N/A N/A 4 SemPulse! 3x3x0.6mm fade-in/fade-out
SC652 2.9 5.5 250 125 @ 1x,1.5x,2x 5x25 N/A N/A 0 PWM 'gtzgougr:rﬁ’ +0.5% matching, =1.5% accuracy
MLPQ-UT-18, )
SC653 2.9 55 250 100 @ 1x,1.5x,2x 4 x 25 N/A N/A 2 SemPulse® 2.3x2.3x0.6mm +0.5% matching, =1.5% accuracy
MLPQ-UT-20, Two independently controlled LED banks,
SC656 2.9 5.5 250 175 @ 1x,1.5x,2x 7x25 N/A N/A 0 PWM 3x3x0.6mm +0.5% matching, +1.5% accuracy
MLPQ-UT-14, +0.5% matching, +=1.5% accuracy,
®
SCe57 | 291551250 125 | 1152k | 5x25 N/A WA -0 SemPulse® 1 5040.6mm | fade-in/fade-out, LED fioat detection
MLPQ-UT-14, +0.5% matching, =1.5% accuracy,
®
SC658 2.9 5.5 250 100 @ 1x,1.5x,2x 4 x25 N/A N/A 0 SemPulse! 2%2%0.6mm fade-in/fade-out, LED float detection
250, ® MLPQ-UT-14,  +0.5% matching, +1.5% accuracy,
ﬁe‘N SC662 2.9 | 5.5 1000 150 | 1x,1.5x,2x 6x25 N/A N/A 0 SemPulse 2x2x0.6mm fade-in/fade-out
LED Current Sinks
Vin (V.
Part ™ (V) Sink Dropout S EEi: Sink Control
Number . Voltage (mV) Rapes Quantity Interface Rlmmine Backase Leatuies
Min Max (mA)
B MLPQ-UT-16, Output expansion capability,
- 12
$C620 | 2.7 | 55| 150max |31.25pA - 25mA 8 FC Interface | Register 3x3x0.6mm individually controllable current sinks

MLPQ-UT-20,  LED current sink, 7 back lights + 4 LDOs + I12C + PWM +

- 2,
\AG‘N SCSSIR2 IS ST = 2 u FelEiaes 3x3x0.6mm SemPulse + ALS, Automatic Dropout Prevention (ADP)
MLPQ-UT-20, = LED current sink, 8 back lights + 4 LDOs + I2C + PWM +
- 12,
\Ae‘N §C668 | 2.9 | 5.5 59 typ 0 - 25mA N FC Interface| PWM 3x3x0.6mm SemPulse + ALS, Automatic Dropout Prevention (ADP)
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LED Drivers (...continued)

ADP* Improves Backlight Performance, Extends Battery Life in High-End Handhelds

Limitations of Conventional Current Sinks
As the battery voltage approaches the V, of the LEDs,
two issues occur with conventional current sinks:

(1) There is not enough headroom to regulate and
match the currents across the individual LEDs, plus,
the V_ variation from LED to LED makes it worse. When
the battery voltage drops further, the LEDs will go into
dropout and the current through them will change
drastically.

(2) Poor power supply rejection - this occurs when the
current sinks do not have enough headroom to reject line
transients on the battery voltage, which could be as high
as 500mV. This will cause the display to flicker and will
be very noticeable to the human eye.

Without ADP

Threshold Set Above Worst-case VF

Benefits of current sinks with ADP

Semtech’s Automatic Dropout Prevention (ADP)
technology prevents the LEDs from going into dropout
by continuously monitoring each current sink. This
maintains current matching across the LEDs and allows
flicker-free operation during large transients on the
battery.

As the battery discharges and its voltage approaches the
V. of the LEDs, the current sinks with ADP gradually dim
the LEDs, reducing the loading on the weak battery. This
can extend battery life up to an hour.

With ADP

No Guardbanding Means Display
Stays at Target Brightness Longer

Typically Toggled

to 1/10th Nominal Current

*ADP: Automatic Dropout Prevention

Current not Toggled:
Maintains maximum current
needed to stay out of dropout

SemPulse®, SemWire™ Interfaces: Control 32 Registers with Only One Wire

SemPulse and SemWire are one-wire digital interfaces available in many of Semtech’s LED driver products. These
interfaces allow control of 32 registers providing access to functions generally associated with 2- and 3-wire busses,

with the benefit of only using one pin.

Address is set to

/ register 0x03

=== === L]

1

1

|

— 1
1

ot o e fed

Bus gets reset
automatically to

\ expect address pulse

Data written is
00001111

t tHOLD _>|
t= Reser —’|

SemPulse interface is an enhanced derivative of SemWire interface that can accommodate irregular bit patterns
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wet
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LED Drivers (...continued)

Inductor Based

Part
Number

SC104

SC440A

SC446

SC441A

SC441C

SC442

SC443

SC4505

SC4509

SC4538

SC4539

SC4540

S$C4541

$C5010

Vin (V)

Min Max

1.55( 10

4.5

4.5

4.5

4.5

4.5

4.5

2.6

2.7

2.8

2.8

4.5

2.9

4.5

27

27

21

27

21

27

12

10

5.5

5.5

12

20

27

Vour

)

Max

38

42

42

36

42

42

42

28

20

38

22

38

25

50

fsw
(MHz)

Varies

0.8

0.8

0.7

0.7

0.2-1.0

0.2-1.2

1.2

0.8

0.8

0.8

1.25

2.2

Max # #LED PerString

LED’s Strings
10 1
72 6
36 3
40 4
48 4

120 10
36 3
12 2

5 1
10 1
6 1
10 1
7 1
96 8

#LED’s

Max

(Vf=3.5V)

10

12

12

10

12

12

12

[0}

10

10

12

Current Per
LED String

Max (mA)

30

100

150

150

30

30

Backlight=75,
Flash=125

30

30

30

30

20

25

Total
current

180

300

600

600

300

90

200

>30

30

30

30

20

320

Dimming

Max (mA) Max (Freq)

Analog/PWM

PWM Up to
50kHz

PWM Up to
50kHz

PWM Up to
50kHz

PWM Up to
50kHz

PWM Up to
50kHz

PWM Up to
50kHz

PWM Up to
50kHz

PWM Up to
10kHz

PWM Up to
50kHz

PWM Up to
50kHz

PWM Up to
50kHz

PWM Up to
1kHz

PWM Up to
30kHz

Package

MLP-8,
3x3x1mm

MLPQ-24,
Ax4x1mm

TSSOP-16 EDP

TSSOP-20 EDP

TSSOP-20 EDP

MLPQ-UT-28,
4x4x1.0mm

MLPQ-UT-16,
3x3x0.6mm

MLPQ-16,
3x3x1mm

S0T23-6
MLPD-W8,
2x2x0.8mm

MLPD-UT-8,
2x2x0.6mm

MLPD-UT-8,
2x2x0.6mm

MLPD-UT-8,
2x2x0.6mm

S0T23-6
MLPD-UT-6,
2x2x0.6mm

MLPQ-UT-28
4x4x0.6mm

Features

Open/Short LED string disable,
OCPR, OTR, OVP and FFLAG

Open/Short LED string disable,
OCP, OTP and OVP

Open/Short LED string disable, OCP, OTP,
OVP and FFLAG, AEC-Q100 qualified

Open/Short LED string disable, OCP, OTP,
OVP and FFLAG, AEC-Q100 qualified

Adj freq, adj SCP level,
Open/Short LED string disable,
OCP, OTP and OVP

Adj freq Open LED string disable,
OCPR, OTP and OVP

Dual channel: backlight and Torch/Flash,
OCP, OTP and OVP

Tiny solution size with integrated Schottky,
ballast resistor sets LED current, OCP, OTP
and OVP

Excellent dimming range, high
dimming linearity, OCR, OTP and OVP

Excellent dimming range, high
dimming linearity, OCP, OTP and OVP

Excellent dimming range, high
dimming linearity, OCP, OTP and OVP

High-side sensing integrated Schottky
rectifier, no external compensation

Synchronous phase-shift, 10-bit dimming
resolution, no external compensation

Linear Battery Chargers

Part
Number

SC802

SC802A

SC805A

SC806

SC810

SC811

SC813

SC820

SC824

Operating Input Output
Max. Charge  |pput v Output  ypltage
Current (A)/ Voltage (V) withstand Voltage Accuracy (%)
Accuracy )
Min Max W) Max
+/-
50mA 4.1,
1 4.3 6.5 14 4.2, +/-1
+- ADJ
60mA
1 +/-5% 3.5 5.9 7 4.2 +/-1
1 +/-5% 3.15 6.3 7 4.2 +/-1
1 +/-9% 4.6 8.2 30 4.2 AL
1|+/-9% 4.0 4.6 30 4.2 +/-1
1 +/-9% 4.0 4.6 30 4.2 +/-1
1/|+/-9% 4.0 8.2 30 4.2 +/-1
1 +/-9% 4.0 8.2 30 4.2 +/-1
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LDO NTC Safety
Mode Interface Timer

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

Yes

Yes

Yes

No

No

No

No

No

Yes

Charger
Present
Indicator Indicator

Charge
Status

Yes

Yes

Yes

No

No

No

No

Yes

.24 -

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Fault
Indicator Package Features
. Fully featured, high input voltage
Yes MLPQ-16, protection, prog pre-, fast- and
4x4xImm A
termination current
Yes MLPD-10, Fully featured, prog pre-,
3x3xImm fast- and termination current
Yes MLPD-10, Prog pre-, fast-.and
3x3xImm termination current

MLPD-UT-6,  Termination options: float charge,

e 2x2x0.6mm automatic re-charge, forced re-charge
T Charging mode pin: selects USB
No ZIXL;% g:-nﬁ; high, USB low or adapter inputs,
. OVP 9.6V
No MLPD-UT-8, Charging mode pin: selects USB high,
2x2x0.6mm USB low or adapter inputs, OVP 6.0V
No MLPD-UT-8, Dual input adapter and USB,
2x2x0.6mm indiviual charging current
Charging mode pin: selects USB
MLPD-UT-10, . .
Yes 2%2x0.6mm high, USB low or adapter inputs,

OVP 9.6V
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Power Management Design Resources

Order Evaluation Boards Online FAST!

Semtech offers a simple and fast online form for ordering evaluation boards for any of our
Power Management products.

Order Evaluation Boards
for any Semtech Power
Management Device from

Product Pages < OR > Order from the “Ordering” Tab

Quick Link to Order Evaluation Boards: Click Here

Cross-Referencing Power Parts is EASY!

Semtech offers an easy-to-use tool for cross-referencing competitive power management parts
with equivalent Semtech devices.

Cross Parts by Part Number

OR...

by Manufacturer

Quick Link to Semtech Cross Reference Tool: Click here
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Power Management Design Resources

C-SIM - Online Design Simulation Tool

Semtech’s C-SIM tool is an interactive, Automatically Generate Schematics
web-based environment for selecting,

simulating and evaluating devices to

meet your design requirements.
Based on the input and output parameters you
choose, C-SIM will find suitable devices for your
application and allow you to capture schematics,
view waveforms, perform AC, steady-state,
transient and line transient analyses, as well
as generate the associated bill of materials to
quickly and easily accelerate development time.

Quickly Create Transient Graphs, Steady State Analyses,
AC Analyses and More

Easily Create Bill of Materials
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North America

Corporate Headquarters
Camairillo, California
805 498 2111

San Diego, California
Design Center & Applications
858 613 3320

San Jose, California
Design Center & Applications
408 324 3300

Redondo Beach, California
Design Center & Applications
310 698 1000

Irvine, California
Design Center & Applications
949 269 4400

Raleigh, North Carolina
Design Center & Applications

919 465 6430

ray

Europe

Neuchatel, Switzerland
Design Center & Applications
+ 41 32 729 4000

St. Gallen, Switzerland
+41 71 313 4828

Southampton, England
Design Center & Applications
+ 44 1794527 600

Courtaboeuf , France
+ 33 169 28 22 00

Hallbergmoos, Germany
+ 49811998 728 10

4
SEMTECH

Asia
Seoul, Korea
+ 82 2 527 4377

Tokyo, Japan
+ 81 3 6408 0950

Osaka, Japan
+ 81 6 6133 5608

Beijing, China
+ 86 10 6410 6855

Shanghai, China
+ 86 21 6391 0830

Shenzhen, China

Design Center & Applications

+ 86 755 8282 8515

Taipei, Taiwan
+ 886 2 2748 3380

Manila, Philippines
+ 632772 1834

Ipoh, Malaysia
+ 60 5312 3333
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