FEATURES

m Accurate Input/Output Current Control: +5% Over
Temperature

Accurate Output Voltage Control: 1%

Wide V,y Range: 1.6V to 18V

1.4MHz Switching Frequency

High Output Voltage: Up to 35V

Low VggsaT Switch: 200mV at 1A

Available in (3mm x 3mm x 0.8mm) 10-Pin DFN and
10-Pin MSOP Packages

APPLICATIONS

LED Backlight Drivers

USB Powered Boost/SEPIC Converters

Input Current Limited Boost/SEPIC Converters
Battery Chargers

| [ ’\D L1618

TECHNOLOGY

Constant-Current/
Constunt-Voltuge 1.4MHz
Step-Up DC/DC Converter

DESCRIPTION

The LT®1618 step-up DC/DC converter combines a tradi-
tional voltage feedback loop and a unique current feedback
loop to operate as a constant-current, constant-voltage
source. This fixed frequency, current mode switcher oper-
ates from a wide input voltage range of 1.6V to 18V, and
the high switching frequency of 1.4MHz permits the use of
tiny, low profile inductors and capacitors. The current
sense voltage is setat 50mV and can be adjusted using the
lapy pin.

Available in the 10-Pin (3mm x 3mm) Exposed Pad DFN
and 10-pin MSOP packages, the LT1618 provides a com-
plete solution for constant-current applications.

ALY, LTC and LT are registered trademarks of Linear Technology Corporation.

TYPICAL APPLICATION

USB to 12V Boost Converter
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LT1618

ABSOLUTE MAXIMUM RATINGS (vote 1)

VN, SHDN VOIEAQR ... 18V
SWVORAQGE ..o 36V
ISP, ISN VORAQE ......cecveverriccceecceece 36V
[ADJ VOIAQE ..o 6V
FB VOIRAQE ....oveeeeeeeeeee e, 1.5V
Vo VOIAGE .o 1.5V

Junction Temperature ..........cccceveveeeeveeeveevceenne 125°C
Operating Temperature Range (Note 2) .. —40°C to 85°C
Storage Temperature Range
MSOP ..o -65°C to 150°C
3] U -65°C to 125°C
Lead Temperature (Soldering, 10 sec) (MSOP) ... 300°C

PACKAGE/ORDER INFORMATION

TOP VIEW ORDER PART ORDER PART
o _UO:/—————I il v, NUMBER oPVIEW NUMBER
ISN [2] | | [9] sHDN i 1o 510 Vo
N R N LT1618EDD ISN 20 19 SADN LT1618EMS
= | ISP 33 18V
lapy |41 : : L7y sw lapg 404 7 SW
GND |5] | | 18] sw GND 50 6 NC
— DD PART MS PACKAGE MS PART
DD PACKAGE 10-LEAD PLASTIC MSOP
10-LEAD (3mm x 3mm) PLASTIC DFN MARKING ) ) MARKING
Tymax = 125°C, 8,0 = 43°CAW, 6, = 3°C/W Tawx = 125°C, Bp = 160°CW
EXPOSED PAD (PIN 11) IS GND AND LAFQ LTNH
MUST BE SOLDERED TO PCB

Consult LTC marketing for parts specified with wider operating temperature ranges.

ELGCTB'CHL CHHBHCTGBBT'CS The e denotes specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vy = 1.6V, Vsgpy = 1.6V, unless otherwise noted.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage 1.6 18 V
Quiescent Current Vshpn = 1.6V, Not Switching 1.8 2.7 mA
V3ron = 0V 0.1 1 uA

Reference Voltage Measured at FB Pin 1.250 1.263 1.276 V
e| 1243 1263  1.283 Vv

Reference Voltage Line Regulation 1.6V < V<18V 0.01 0.03 %N
FB Pin Bias Current Veg =1.263V, Vi = 1.8V ° *2 +12 nA
Error Amplifier Voltage Gain 180 VIV
Error Amplifier Transconductance Alg = =5pA 160 umho
Error Amplifier Sink Current Veig=1.35V, Vg =1V 15 uA
Error Amplifier Source Current Vg =1.10V, Vg =1V 30 uA
Current Sense Voltage (ISP, ISN) Vg =0V, Vippy = 0V ®| 475 50 52.5 mV
ISP, ISN Pin Bias Currents (Note 3) Visp=1.85V, Vigy = 1.80V, Viapy = OV 50 80 uA
(ISP, ISN) Common Mode Minimum Voltage 1.8 V
Switching Frequency Veig=1V 1.25 1.4 1.6 MHz
Veg = 0V 550 kHz

Maximum Switch Duty Cycle e 38 92 %
Switch Current Limit (Note 4) 1.5 2.1 2.8 A
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LT1618

GLGCTI“CHL CHHRHCTGRBTKS The e denotes specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vy = 1.6V, Vgypn = 1.6V, unless otherwise noted.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Switch Vgesat Isw = 1A (Note 4) 200 260 mV
Switch Leakage Current Switch Off, Vgy = 5V 0.01 5 uA
SHDN Pin Current Vghpn = 1.6V 5 20 uA
Shutdown Threshold (SHDN Pin) 0.3 \
Start-Up Threshold (SHDN Pin) 1 %

Note 1: Absolute Maximum Ratings are those values beyond which the life

of a device may be impaired.

Note 2: The LT1618 is guaranteed to meet performance specifications
from 0°C to 70°C. Specifications over the —40°C to 85°C operating

temperature range are assured by design, characterization, and correlation

with statistical process controls.

Note 3: Bias currents flow into the ISP and ISN pins.
Note 4: Switch current limit and switch Vggsat for the DD package is

guaranteed by design and/or correlation to static test.

TYPICAL PERFORMANCE CHARACTERISTICS

Switch Saturation Voltage

(VcE, sar)

(S
o
o

o
o
o

.

w
o
o

n
o
o

e

SATURATION VOLTAGE (mV)

L~
A%TJ: -50°C

—_
o
o

7

0
0 0.5 1.0 1
SWITCH CURRENT (A)

Current Sense Voltage
(IADJ Pin = UV)

5 2.0

1618 GO1

52

CURRENT SENSE VOLTAGE (mV)

48
=50 -25 0 25 50 75
TEMPERATURE (°C)

100 125

1618 G04

1.270

-
N
=3}
32

FEEDBACK VOLTAGE (V)
e
3

1.255

1.250

CURRENT SENSE VOLTAGE (mV)

FB Pin Voltage and Bias Current

AN

>< * 3
—_VOLTAGE =
/ N —— =
\ 3
0
CURRENT %
=
=
_ZE
-4
-50 -25 0 25 50 75 100 125
TEMPERATURE (°C)
1618 G02
Current Sense Voltage
(Visp, 1sn)
60
50
40 \\
30
20 \\
10
0 N
00 02 04 06 08 10 12 14 16

Iapy PIN VOLTAGE (V)

1618 GO5

PEAK CURRENT (A)

QUIESCENT CURRENT (mA)

Switch Current Limit

25
2.0
~—
15
1.0
05
0
-5 -25 0 25 50 75 100 125
TEMPERATURE (°C)
1618 GO3
Quiescent Current
25
20 Viy =18V
"
——— Viy = 1.6V
15
1.0
05
0
250 -25 0 25 50 75 100 125
TEMPERATURE (°C)

1618 GB
sn1618 1618fas

3



LT1618

TYPICAL PERFORMANCE CHARACTERISTICS
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PIN FUNCTIONS (vson)

FB (Pin 1/Pin 1): Feedback Pin. Set the output voltage by
selecting values for R1 and R2 (see Figure 1):

Ri= sz\’oi—ﬂ
| 1.263v

ISN (Pin 2/Pin 2): Current Sense (=) Pin. The inverting
input to the current sense amplifier.

ISP (Pin 3/Pin 3): Current Sense (+) Pin. The noninverting
input to the current sense amplifier.

lapy (Pin4/Pin4): Current Sense Adjust Pin. ADC voltage
applied to this pin will reduce the current sense voltage. If
this adjustment is not needed, tie this pin to ground.

GND (Pin5/Pin5): Ground Pin. Tie this pin directly to local
ground plane.

NC (Pin 6/NA): No Connection for MS Package.

SW (NA/Pin 6): Switch Pin for DD Package. Connect this
pin to Pin 7.

SW (Pin 7/Pin 7): Switch Pin. This is the collector of the
internal NPN power switch. Minimize the metal trace area
connected to this pin to minimize EMI.

Vix (Pin 8/Pin 8): Input Supply Pin. Bypass this pin with
a capacitor to ground as close to the device as possible.

SHDN (Pin 9/Pin 9): Shutdown Pin. Tie this pin higher
than 1Vto turn on the LT1618: tie below 0.3V to turn it off.

V¢ (Pin10/Pin 10): Compensation Pin for Error Amplifier.
Connectaseries RCfromthis pintoground. Typical values
are 2ke2 and 10nF.

Exposed Pad (NA/Pin 11): The Exposed Pad on the DD
package is GND and must be soldered to the PCB GND for
optimum thermal performance.
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LT1618
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RsEnsE
C

L1
Vin ° ® ° ~Y N
‘Lm SN | vy
I [i]— — —

DRIVER

0.02Q

|
|
|
|
|
| A
|
|
|
|
|

1.4MHz
OSCILLATOR +

L

L — —[3]
GND

ANN-9— Vout

Figure 1. LT1618 Block Diagram

OPERATION

The LT1618 uses a constant frequency, current mode
control scheme to provide excellent line and load regula-
tion. Operation can be best understood by referring to the
Block Diagram in Figure 1. At the start of each oscillator
cycle, the SR latch is set, turning on power switch Q1. The
signal at the noninverting input of PWM comparator A3 is
a scaled-down version of the switch current (summed
together with a portion of the oscillator ramp). When this
signal reaches the level set by the output of error amplifier
A2, comparator A3 resets the latch and turns off the power
switch. In this manner, A2 sets the correct peak current
levelto keep the outputin regulation. Ifthe erroramplifier’s
output increases, more current is delivered to the output;
if it decreases, less current is delivered. A2 has two
inverting inputs, one from the voltage feedback loop, and
one from the current feedback loop. Whichever inverting

input is higher takes precedence, forcing the converter
into either a constant-current or a constant-voltage mode.
The LT1618 is designed to transition cleanly between the
two modes of operation. Current sense amplifier A1 senses
the voltage between the ISP and ISN pins and provides a
295x level-shifted version to error amplifier A2. When the
voltage between ISP and ISN reaches 50mV, the output of
A1 provides 1.263V to one of the noninverting inputs of A2
and the converter is in constant-current mode. If the
current sense voltage exceeds 50mV, the output of A1 will
increase causing the output of A2 to decrease, thus
reducing the amount of current delivered to the output. In
this manner the current sense voltage is regulated to
50mV. Similarly, if the FB pinincreases above 1.263V, the
output of A2 will decrease to reduce the peak current level
and regulate the output (constant-voltage mode).
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LT1618

APPLICATIONS INFORMATION

Inductor Selection

Several inductors that work well with the LT1618 are listed
in Table 1, although there are many other manufacturers
and devices that can be used. Consult each manufacturer
for more detailed information and for their entire selection
of related parts. Many different sizes and shapes are
available. Ferrite core inductors should be used to obtain
the best efficiency, as core losses at 1.4MHz are much
lower for ferrite cores than for the cheaper powdered-iron
ones. Choose an inductor that can handle the necessary
peak current without saturating, and ensure that the
inductor has a low DCR (copper-wire resistance) to mini-
mize 12R power losses. A 4.7uH or 10uH inductor will be
a good choice for many LT1618 designs.

Table 1. Recommended Inductors

L MAX HEIGHT
PART (uH) | (mQ) (mm) VENDOR
CDRH5D18-4R1 4.1 57 2.0 Sumida
CDRH5D18-100 10 124 2.0 (847) 956-0666
CR43-2R2 2.2 71 35 www.sumida.com
CR43-4R7 47 109 35
CR43-100 10 182 3.5
CR54-100 10 100 4.8
LQH3C1ROM24 1.0 78 2.0 Murata
LQH3C2R2M24 2.2 126 2.0 (814) 237-1431
LQH3C4R7M24 4.7 260 2.0 www.murata.com

Capacitor Selection

Low ESR (equivalent series resistance) capacitors should
be used atthe outputto minimize the output ripple voltage.
Multilayer ceramic capacitors are an excellent choice.
They have an extremely low ESR and are available in very
small packages. X5R and X7R dielectrics are preferred, as
these materials retain their capacitance over wider voltage
and temperature ranges than other dielectrics. A 4.7uF to
10uF output capacitor is sufficient for high output current
designs. Converters with lower output currents may need
only a 1uF or 2.2uF output capacitor. Solid tantalum or
OSCON capacitors can be used, but they will occupy more
board area than a ceramic and will have a higher ESR for

the same footprint device. Always use a capacitor with a
sufficient voltage rating.

Ceramic capacitors also make a good choice for the input
decoupling capacitor, which should be placed as close as
possible to the Vyy pin of the LT1618. A 1uF to 4.7uF input
capacitoris sufficientfor mostapplications. Table 2 shows
a list of several ceramic capacitor manufacturers. Consult
the manufacturers for detailed information on their entire
selection of ceramic parts.

Table 2. Recommended Ceramic Capacitor Manufacturers

VENDOR PHONE URL

Taiyo Yuden (408) 573-4150 www.t-yuden.com
Murata (814) 237-1431 www.murata.com
Kemet (408) 986-0424 www.kemet.com

Diode Selection

Schottky diodes, with their low forward voltage drop and
fast switching speed, are the ideal choice for LT1618
applications. Table 3 shows several Schottky diodes that
work well with the LT1618. Many different manufacturers
make equivalent parts, but make sure that the component
chosen has a sufficient current rating and a voltage rating
greater than the output voltage. The diode conducts cur-
rent only when the power switch is turned off (typically
less than half the time), so a 0.5A or 1A diode will be
sufficient for most designs. The companies below also
offer Schottky diodes with higher voltage and current
ratings.

Table 3. Recommended Schottky Diodes

1A PART | 0.5A PART VENDOR PHONE/URL
UPS120 Microsemi (510) 353-0822
UPS130 www.microsemi.com
UPS140

MBRM120 | MBR0520 ON Semiconductor | (800) 282-9855
MBRM130 | MBR0530 WWW.0nsemi.com
MBRM140 | MBR0540

B120 B0520 Diodes, Inc (805) 446-4800
B130 B0530 www.diodes.com
B140 B0540
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LT1618

APPLICATIONS INFORMATION

Setting Output Voltage

To set the output voltage, select the values of R1 and R2
(see Figure 1) according to the following equation.

R1-Ro{ Your _4)
1.263

For current source applications, use the FB pin for over-
voltage protection. Pick R1 and R2 so that the output
voltage will not go too high if the load is disconnected or
if the load current drops below the preset value. Typically
choose R1 and R2 so that the overvoltage value will be
about 20% to 30% higher than the normal output voltage
(when in constant-current mode). This prevents the volt-
age loop from interfering with the current loop in current
source applications. For battery charger applications, pick
the values of R1 and R2 to give the desired end of charge
voltage.

Selecting Rgeyse/Current Sense Adjustment

Use the following formula to choose the correct current
sense resistor value (for constant current operation).

Rsense = 90mV/lyax

For designs needing an adjustable current level, the Iapy
pin is provided. With the Ippy pin tied to ground, the
nominal current sense voltage is 50mV (appearing be-
tween the ISP and ISN pins). Applying a positive DC
voltage to the Iapy pin will decrease the current sense
voltage according to the following formula:

1.263V - (0.8)Viapy
25

For example, if 1V is applied to the Ipy pin, the current
sense voltage will be reduced to about 18mV. This
adjustability allows the regulated current to be reduced
without changing the current sense resistor (e.g. to adjust
brightnessinan LED driver orto reduce the charge current
in a battery charger). If the Ippy pin is taken above 1.6V,

VISENSE =

the output of the error amplifier (the V¢ pin) will be pulled
down and the LT1618 will stop switching.

A pulse width modulated (PWM) signal can also be used
to adjust the current sense voltage; simply add an RC
filterto convert the PWM signal into a DC voltage for the
|apy pin. If the lapy pin is not used, it should be tied to
ground. Do not leave the pin floating.

For applications needing only a simple one-step current
sense adjustment, the circuit in Figure 2 works well. If a
large value resistor (=2MQ) is placed between the I5py pin
and ground, the current sense voltage will reduce to about
25mV, providing a 50% reduction in current. Do not leave
the Iapy pin open. This method gives a well-regulated
current value in both states, and is controlled by a logic
signal without the need for a variable PWM or DC control
signal. When the NMOS transistor is on, the current sense
voltage will be 50mV, when it is off, the current sense
voltage will be reduced to 25mV.

LT1618

IADJ

FULL

CURRENT_| 2M
1618 F02

Figure 2

Considerations When Sensing Input Current

Inaddition to regulating the DC output current for current-
source applications, the constant-current loop of the
LT1618 can also be used to provide an accurate input
current limit. Boost converters cannot provide output
short-circuit protection, but the surge turn-on current can
be drastically reduced using the LT1618’s current sense
at the input. SEPICs, however, have an output that is DC-
isolated from the input, so an input current limit not only
helps soft-start the output but also provides excellent
short-circuit protection.
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LT1618

APPLICATIONS INFORMATION

When sensing input current, the sense resistor should be
placed in front of the inductor (between the decoupling
capacitor and the inductor) as shown in the circuits in the
Typical Applications section. This will regulate the average
inductor current and maintain a consistent inductor ripple
current, which will, in turn, maintain a well regulated input
current. Do not place the sense resistor between the input
source and the input decoupling capacitor, as this may
allow the inductor ripple current to vary widely (even
though the average input current and the average inductor
current will still be regulated). Since the inductor current
is a triangular waveform (not a DC waveform like the
output current) some tweaking of the compensation
values (R and Gg onthe V¢ pin) may be required to ensure
a clean inductor ripple current while the constant-current
loop is in effect. For these applications, the constant-
current loop response can usually be improved by reduc-
ing the R value, or by adding a capacitor (with a value of
approximately Cg/10) in parallel with the Rg and Cg
compensation network.

Frequency Compensation

The LT1618 has an external compensation pin (Vg), which
allows the loop response to be optimized for each applica-
tion. An external resistor and capacitor (or sometimes just
a capacitor) are placed at the V¢ pin to provide a pole and
azero (orjustapole)toensure properloop compensation.
Numerous other poles and zeroes are presentinthe closed

loop transfer function of a switching regulator, so the Vg
pin pole and zero are positioned to provide the best loop
response. A thorough analysis of the switching regulator
control loop is not within the scope of this data sheet, and
will not be presented here, but values of 2kQ and 10nF will
be a good choice for many designs. For those wishing to
optimize the compensation, use the 2kQ and 10nF as a
starting point. For LED backlight applications where a
pulse-width modulation (PWM) signal is used to drive
the lapy pin, the resistor is usually not included in the
compensation network. This helps to provide additional
filtering of the PWM signal at the output of the error
amplifier (the V¢ pin).

Switch Node Considerations

To maximize efficiency, switch rise and fall times are made
as short as possible. To prevent radiation and high fre-
quency resonance problems, proper layout of the high
frequency switching path is essential. Keep the output
switch (SW pin), diode and output capacitor as close
together as possible. Minimize the length and area of all
traces connected to the switch pin, and always use a
ground plane under the switching regulator to minimize
interplane coupling. The high speed switching current
path is shown in Figure 3. The signal path including the
switch, output diode and output capacitor contains nano-
second rise and fall times and should be kept as short as
possible.

1 SWITCH
NODE
4 >f‘ Vout
1 HIGH
iy = FREQUENCY E);El

[ CIRCULATING
PATH

= 1618-F03

Figure 3
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LT1618

TYPICAL APPLICATIONS

4.5W Direct Broadcast Satellite (DBS) Power Supply with Short-Circuit Protection
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LT1618
TYPICAL APPLICATIONS

2-Cell White LED Driver

L1
47uH DI 20mA
Vin 2490
16V 70 3V —VW—
c1 6 ,
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9 Vin SW 3
10kHz TO 50kHz SHON ISP 2
PWM ME
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ADJUST sk 4| LTI618 % Al
| | | | AMN—e IADJ B 1 iz{
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5 10 X

C1: TAIYO YUDEN JMK212BJ475 408) 573-4150

C3 —l (2 R2
0.1uF 1uF 160k
Ce
o.mF—l—

o9 =
C2: TAIYO YUDEN EMK316BJ105 (408) 573-4150
D1: ON SEMICONDUCTOR MBR0520  (800) 282-9855

(847)

L1: SUMIDA CLQ4D10-4R7 847) 956-0666

1618 « TAO3

2-Cell Luxeon LED Driver
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LT1618

TYPICAL APPLICATIONS
Li lon White LED Driver

L1

10uH D1 20mA
Vi W 2.49Q 5
2.7VTO 5V \'Fv—‘\Nv—<
c1 8 ;
4.70F —T—
Vin SW }\}‘
9 3
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PWM . 2
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ADJUST R3
J_l_l_l_ s 4 | LT1618 1 %m I
— ADJ FB
GND Ve R
5 10 gg
(0%] I ) R2
0.1uF 1uF 100k xR
Ce
0.1MFT

C1: TAIYO YUDEN JMK212BJ475 (408) 573-4150
C2: TAIYO YUDEN TMK316BJ105 (408) 573-4150
D1: ON SEMICONDUCTOR MBR0530 (800) 282-9855
L1: SUMIDA CLQ4D10-100 (847) 956-0666 1618 =+ TAD4

White LED Driver for 20 LEDs
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D1: ON SEMICONDUCTOR MBR0530 (800) 282-9855

L1: SUMIDA CR43-100 (847) 956-0666 1618 = TAOS
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LT1618

TYPICAL APPLICATIONS

USB to 5V SEPIC Converter
c3
In 010 10uH 0.47uF D1
Vin > AA Vout ..
5V W\—- Yy 57 Efficiency
2 7 Lo 80
o s ISN SW 10uH Lo
4.7uF =1 ISP L1618 o316k 75 /,"\
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oFF [oN ® SHDN s §<§7k S 4
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ov 20k LApy GND_ Vg 9 E
4l 5] 10 =
1 2k 65
3.3V |
100mA [500mA ——| H 13k% TonF
ov T n
60 0 50 100 150 200 250 300 350
C1: TAIYO YUDEN JMK212BJ475 (408) 573-4150 = LOAD CURRENT (mA)
C2: TAIYO YUDEN JMK316BJ106 (408) 573-4150 .
C3: TAIYO YUDEN EMK212BJ474 (408) 573-4150
D1: ON SEMICONDUCTOR MBR0520  (800) 282-9855 1616 +TA0%
L1: SUMIDA CR43-100 (847) 956-0666
USB SEPIC During Start-Up USB SEPIC Start-Up with Output Shorted
Vour
2V/DIV
Vourt
2V/DIV
I 50mA/DIV
50mA/DIV m

1618 TA10

1ms/DIV

1618 TA11

1ms/DIV

sn1618 1618fas
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TYPICAL APPLICATIONS

12V Boost Converter with 500mA Input Current Limit

L1
v It 010 10uH D1 " y
m AMA—e- Y Y Y\ . our i
1.8V 70 5V —P) 19V Efficiency
2 7 % [
Vi =5V
5 SN S R1 85 —
ISP 909K L
LT1618 /
8 ! —L ¢ < 80 7
Vin fB —— 4.7uF £
9 | & & T =33V
SHDN $§7k E 75 IN=
lanJ GND Vg E Il/
4] 5[ 10 =70
o1 L '
4.7uF =1 2k 65
10nF [
[ 60
$ & 0 20 40 60 80 100 120 140 160
C1: TAIYO YUDEN JMK212BJ475 (408) 573-4150 = LOAD GURRENT (mA)
C2: TAIYO YUDEN EMK316BJ475 (408) 573-4150 .
D1: ON SEMICONDUCTOR MBR0520  (800) 282-9855
L1: SUMIDA CR43-100 (847) 956-0666
12V Boost Converter Start-Up with Input Current Limit 12V Boost Converter Start-Up without Input Current Limit
(Vin=1.8V, I 0ap = 40mA) (Vjy = 1.8V, I gap = 40mA)
v,
Vout ouT
5V/DIV 5V/DIV
I
" 200mA/DIV
200mA/DIV
50us/DIV 1618 TADY 50us/DIV 1618 TA08

sn1618 1618fas
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LT1618
PACKAGE DESCRIPTION

DD Package
10-Lead Plastic DFN (3mm x 3mm)
(Reference LTC DWG # 05-08-1698)

Y
7U U Lu U Ui 0.675{0.05

1

3.50 £0.05 T 1.65+0.05 ;| ‘
2.15+0.05 (2 SIDES)

PACKAGE

R
ﬂmMDD =~ OUTLINE

| ==
0.25 = 0.05—»‘ $ ‘
— <050

<— 2.38+0.05 —>
(2 SIDES)

RECOMMENDED SOLDER PAD PITCH AND DIMENSIONS R=0115
=4 0.38=0.10

6 TY‘PW 0y

| JOUWU
! : 7
| I R EYT IR veseono |||
! (4 SIDES) (2 SIDES) i
PN Tf ! |
TOP MARK
(SEE NOTE 6) O ‘ ﬂ ﬂ m m ﬂ (DD10) DFN 1103
| LI
0.200 REF 0.75 +0.05 + ~—025+005
— |<—0.50 BSC
l , <~—2.38+0.10 —>]
R —¥ Y 90005 (2 SIDES)
4 A BOTTOM VIEW—EXPOSED PAD
NOTE:

1. DRAWING TO BE MADE A JEDEC PACKAGE OUTLINE M0-229 VARIATION OF (WEED-2).
CHECK THE LTC WEBSITE DATA SHEET FOR CURRENT STATUS OF VARIATION ASSIGNMENT
2. DRAWING NOT TO SCALE
3. ALL DIMENSIONS ARE IN MILLIMETERS
4. DIMENSIONS OF EXPOSED PAD ON BOTTOM OF PACKAGE DO NOT INCLUDE
MOLD FLASH. MOLD FLASH, IF PRESENT, SHALL NOT EXCEED 0.15mm ON ANY SIDE
5. EXPOSED PAD SHALL BE SOLDER PLATED
6. SHADED AREA IS ONLY A REFERENCE FOR PIN 1 LOCATION ON THE
TOP AND BOTTOM OF PACKAGE

sn1618 1618fas
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LT1618

PACKAGE DESCRIPTION

MS Package
10-Lead Plastic MSOP
(Reference LTC DWG # 05-08-1661)

0.889 = 0.127
(.035 = .005)
(5232) 3.20- 3 45
MIN (126 -.136)
] DDD@@ o210
0.305 = 0.038 050 (118 = .004) 0.497 = 0.076
(0120 = .0015) (0197) (NOTE 3) = (0196 = .003)
TYP BSC REF
RECOMMENDED SOLDER PAD LAYOUT
DETAIL “A” (800 %
193 = | : =
0.254 (193 = 006) (NOTE 4)
(010) % o 60 vp
GAUGE PLANE —+— B
‘ 0.53 = 0.152
(.021 = .006) 1.10 0.86
wpn (.043) (.034)
DETAIL “A MAX REF
0.18 s
S nae B
' SEATING v
1 — T 1
A PLANE o17-027 || 4 012720076
(.007 —.011) (.005 = .003)
0.50
TYP W MSOP (MS) 0603
NOTE: (.BSC )
1. DIMENSIONS IN MILLIMETER/(INCH)
2. DRAWING NOT TO SCALE
3. DIMENSION DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 0.152mm (.006") PER SIDE
4. DIMENSION DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS.
INTERLEAD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.152mm (.006") PER SIDE
5. LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING) SHALL BE 0.102mm (.004") MAX
sn1618 1618fas
Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
‘ ' | EAQ However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen- 5
TECHNOLOGY tationthatthe interconnection of its circuits as described herein will not infringe on existing patent rights.
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Li-lon Buck-Boost Mode Luxeon LED Driver Buck Mode Luxeon LED Driver
02 700mA
XA 350mA l 0.07Q !
e P — Vil — A
WA | 16V *
U YR
D1 A0
3.3uH
Vin C L1
3.2V T0 5V g iTH
3 7
ISP Sw L 2 7
| 2] ISN ::100k
LT1618 A 5| s sw
1
8l = L —L_c1 e—IsP
IN —— 47uF T anE |, LT1618
—son 2 — Viy B
L S o] p—
i lapy GND V¢ —| sron
AR | 10 lapy GND Vg
T10nF 4[5 Tho
& 1 —
C1: TAIYO YUDEN JMK212BJ475KG = 1616 T3 S 10k 220pF
C2: TAIYO YUDEN EMK316BJ475ML 3
D1: ON SEMICONDUCTOR MBRM120 —— 22"
D2: LUMILEDS DS25 > *
L1: NEC PLC-07453R3 C1: TAIYO YUDEN TMK325BJ475MN = tetm e
D1: PHILIPS PMEG2010
D2: LUMILEDS DS45
L1: TOKO D104C
PART NUMBER DESCRIPTION COMMENTS

LT1613

550mA (Isw), 1.4MHz, High Efficiency Step-Up DC/DC Converter

Vin: 0.9V to 10V, VOUT(MAX) =34V, |Q =3mA, ISD <1uA,
ThinSOT™ Package

LT1615/LT1615-1

300mA/80mA (Isw), Constant Off-Time, High Efficiency Step-Up
DC/DC Converter

Vin: 1.2V 10 15V, VOUT(MAX) =34V, Ig = 20uA, Igp < TuA,
ThinSOT Package

LT1930/LT1930A | 1A (Isw), 1.2MHz/2.2MHz, High Efficiency Step-Up Vin: 2.6V to 16V, Vour(max) = 34V, Ig = 4.2mA/5.5mA,
DC/DC Gonverter Isp < 1uA, ThinSOT Package
LT1932 Constant Current, 1.2MHz, High Efficiency White LED Vin: 1V 10 10V, Vourmax) = 34V, lg = 1.2mA, Igp < TuA,

Boost Regulator

ThinSOT Package

LT1944/LT1944-1
(Dual)

Dual Qutput 350mA/100mA (Isy), Constant Off-Time,
High Efficiency Step-Up DC/DC Gonverter

Vin: 1.2V 10 15V, Vourmax) = 34V, Ig = 20pA, Isp < TuA,
MS Package

LT1945 (Dual) Dual Output, Pos/Neg, 350mA (lsw), Constant Off-Time, Viy: 1.2V to 15V, Voyr(max) = 34V, lg = 20uA, Isp < TpA,
High Efficiency Step-Up DC/DC Converter MS Package
LT1961 1.5A (Isw), 1.25MHz, High Efficiency Step-Up DC/DC Converter Vin: 3V to 25V, Vour(max) = 35V, g = 0.9mA, Isp < 6uA,
MSB8E Package
LTC3401/LTC3402 | 1A/2A (Isw), 3MHz, Synchronous Step-Up DC/DC Converter Vin: 0.5V to 5V, Voyrmax) = 6V, Ig = 38uA, Isp < 1uA,
MS Package
LT3461/LT3461A | 0.3A (Isw), 1.3MHz/3MHz, High Efficiency Step-Up DC/DC Vin: 2.5V to 16V, Vourmax) = 38V, lg = 2.8mA, Isp < TuA,
Converter with Integrated Schottky SC70 and ThinSOT Packages
LT3463/LT3463A | 250mA (lgy), Boost/Inverter Dual, Micropower DG/DC Converter Vin: 2.4V 1o 15V, Voyr(wax) = 40V, Ig = 40uA, Igp < 1uA,
with Integrated Schottky Diodes DFN Package
L T3464 0.08A (Isw), High Efficiency Step-Up DC/DC Converter with Viy: 2.3V to 10V, Voyr(max) = 34V, lg = 25uA, Isp < 1uA,
Integrated Schottky, Output Disconnect ThinSOT Package
LT3465/LT3465A | Constant Current, 1.2MHz/2.7MHz, High Efficiency White LED Vin: 2.7V to 16V, Voyrmax) = 34V, lg = 1.9mA, Igp < TuA,
Boost Regulator with Integrated Schottky Diode ThinSOT Package
LT3467/LT3467A | 1.1A (Isw), 1.3MHz/2.1MHz, High Efficiency Step-Up DC/DC Viy: 2.4V to 16V, Voyrmax) = 40V, lg = 1.2mA, Igp < TuA,

Converter with Integrated Soft-Start

ThinSOT Package

ThinSOT is a trademark of Linear Technology Corporation.
sn1618 1618fas
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

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

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

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

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

OKcnpecc goctaska B Nnobyto Touky Poccuu;

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

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

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

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

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

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

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

Kak c Hamu cBfizaTbCcA

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

OnekTpoHHas nouTta: org@eplastl.ru

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