FEATURES
High Efficiency: Up to 94%

Wide Vy Range: 2.5V to 9.8V

Low Dropout: 100% Duty Cycle

Transient Response
Low Quiescent Current: 270pA

+2.5% Reference Accuracy
Tiny 6-Lead SOT-23 Package

APPLICATIONS

Cellular Telephones
Wireless Modems
Portable Computers

Scanners

High Output Currents Easily Achieved

Constant Frequency 550kHz Operation
Burst Mode™ Operation at Light Load

0.8V Reference Allows Low Output Voltages
Current Mode Operation for Excellent Line and Load

Shutdown Mode Draws Only 8pA Supply Current

One or Two Lithium-lon-Powered Applications

Distributed 3.3V, 2.5V or 1.8V Power Systems
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DESCRIPTION

The LTC®1772is a constant frequency current mode step-
down DG/DC controller providing excellent ACand DC load
and line regulation. The device incorporates an accurate
undervoltage lockout feature that shuts downthe LTC1772
when the input voltage falls below 2.0V.

The LTC1772boastsa+2.5% outputvoltage accuracy and
consumes only 270pA of quiescent current. For applica-
tions where efficiency isaprime consideration, the LTC1772
is configured for Burst Mode operation, which enhances
efficiency at low output current.

To further maximize the life of a battery source, the
external P-channel MOSFET is turned on continuously in
dropout (100% duty cycle). Inshutdown, the device draws
amere 8pA. High constant operating frequency of 550kHz
allows the use of a small external inductor.

The LTG1772 is available in a small footprint 6-lead
SOT-23.

ALY, LTC and LT are registered trademarks of Linear Technology Corporation.
Burst Mode is a trademark of Linear Technology Corporation.

TYPICAL APPLICATION

Efficiency vs Load Current
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Figure 1. High Efficiency Step-Down Converter
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LTC 1772

ABSOLUTE MAXIMUM RATINGS

(Note 1)

Input Supply Voltage (Vin) .cooeeererererennee. -0.3Vto 10V
SENSE™, PGATE Voltages............. -0.3Vto (V)y +0.3V)
Vig, ITH/RUN Voltages ........cocoevevcecncnnes -0.3Vto0 2.4V
PGATE Peak Output Current (<10US) .ooovevvevvenees 1A

Storage Ambient Temperature Range ... —65°C to 150°C
Operating Temperature Range (Note 2) ....... 0°C to 70°C
Junction Temperature (Note 3) ......cccovvvevererennnnne. 150°C
Lead Temperature (Soldering, 10 SEC) ........o......... 300°C

PACKAGE/ORDER INFORMATION

ORDER PART
TOP VIEW NUMBER
ry/RUN 1] 16 PGATE LTC1772CS6
GND2[} 15 Vin
Veg 3 14 SENSE™
S6 PACKAGE S6 PART MARKING
6-LEAD PLASTIC SOT-23
Tuax = 150°C, 84 = 230°C/ W LTIL

Consult factory for Industrial and Military grade parts.

ELGCTR'CHL CHHGHCTER|ST|CS The « denotes specifications that apply over the full operating temperature

range, otherwise specifications are at T = 25°C. Vjy = 4.2V unless otherwise specified. (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input DC Supply Current Typicals at Vi = 4.2V (Note 4)
Normal Operation 24V <Vy<9.8v 270 420 pA
Sleep Mode 2.4V <V)y<9.8v 230 370 PA
Shutdown 2.4V <Viy<9.8V, Vir/RUN = OV 8 22 PA
UvLO Vin < UVLO Threshold 6 10 PA
Undervoltage Lockout Threshold Vi Falling ° 1.6 2.0 2.3 Y
Vi Rising 1.85 2.3 2.5 v
Shutdown Threshold (at It/RUN) . 0.2 0.35 0.5 V
Start-Up Current Source Vitw/RUN = 0V 0.25 0.5 0.85 PA
Regulated Feedback Voltage (Note 5) e | 0780 0800 0.820 v
Output Voltage Line Regulation 2.4V <V <9.8V (Note 5) 0.05 mV//
Output Voltage Load Regulation I/RUN Sinking 5pA (Note 5) 2.5 mV/pA
It/RUN Sourcing 5pA (Note 5) 2.5 mV/pA
Vig Input Current (Note 5) 10 50 nA
Overvoltage Protect Threshold Measured at Vg 0.820 0.860 0.895 \
Overvoltage Protect Hysteresis 20 mV
Oscillator Frequency Vrg = 0.8V 500 550 650 kHz
Vg =0V 120 kHz
Gate Drive Rise Time Croap = 3000pF 40 ns
Gate Drive Fall Time Croap = 3000pF 40 ns
Maximum Current Sense Voltage 120 mV

Note 1: Absolute Maximum Ratings are those values beyond which the life
of a device may be impaired.

Note 2: The LTGC1772 is guaranteed to meet specified performance over
the 0°C to 70°C operating temperature range.

Note 3: T, is calculated from the ambient temperature Tp and power
dissipation Pp according to the following formula:

Ty=Ta+ (Ppe06,°C/W)

Note 4: Dynamic supply current is higher due to the gate charge being
delivered at the switching frequency.

Note 5: The LTC1772 is tested in a feedback loop that servos Vg to the
output of the error amplifier.
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LTC 1772

TYPICAL PERFORMANCE CHARACTERISTICS
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PIN FUNCTIONS

lty/RUN (Pin 1): This pin performs two functions. It
servesasthe erroramplifier compensation pointas well as
the run control input. The current comparator threshold
increases with this control voltage. Nominal voltage range
for this pin is 0.7V to 1.9V. Forcing this pin below 0.35V
causes the device to be shut down. In shutdown all
functions are disabled and the PGATE pin is held high.

GND (Pin 2): Ground Pin.

Veg (Pin 3): Receives the feedback voltage from an exter-
nal resistive divider across the output.

SENSE™ (Pin 4): The Negative Input to the Current Com-
parator.

Vn (Pin5): Supply Pin. Must be closely decoupled to GND
Pin 2.

PGATE (Pin 6): Gate Drive for the External P-Channel
MOSFET. This pin swings from 0V to Vy.

L] TECHNOLOGY
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OPERHTIOI'I (Refer to Functional Diagram)

Main Control Loop

The LTC1772isaconstantfrequency currentmode switch-
ing regulator. During normal operation, the external
P-channel power MOSFET is turned on each cycle when
the oscillator sets the RS latch (RS1) and turned off when
the current comparator (ICMP) resets the latch. The peak
inductor current at which ICMP resets the RS latch is
controlled by the voltage on the Iw/RUN pin, which is the
output of the error amplifier EAMP. An external resistive
divider connected between Vgyt and ground allows the
EAMP to receive an output feedback voltage Veg. When the

load current increases, it causes a slight decrease in Veg
relative to the 0.8V reference, which in turn causes the
ltu/RUN voltage to increase until the average inductor
current matches the new load current.

The main controlloopis shut down by pulling the lty/RUN
pin low. Releasing Ity/RUN allows an internal 0.5pA
current source to charge up the external compensation
network. When the lu/RUN pin reaches 0.35V, the main
control loop is enabled with the Ity/RUN voltage then
pulled up to its zero current level of approximately 0.7V.
Asthe external compensation network continuesto charge
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LTC 1772

OPERHTlon (Refer to Functional Diagram)

up, the corresponding output current trip level follows,
allowing normal operation.

Comparator OVP guards against transient overshoots
>7.9% by turning off the external P-channel power
MOSFET and keeping it off until the fault is removed.

Burst Mode Operation

The LTC1772 enters Burst Mode operation at low load
currents. In this mode, the peak current of the inductor is
set as if Vitu/RUN = 1V (at low duty cycles) even though
the voltage at the Ity/RUN pin is at a lower value. If the
inductor’saverage currentis greater than the load require-
ment, the voltage at the lt/RUN pin will drop. When the
ITw/RUN voltage goes below 0.85V, the sleep signal goes
high, turning off the external MOSFET. The sleep signal
goes low when the It/RUN voltage goes above 0.925V
and the LTC1772 resumes normal operation. The next
oscillator cycle will turn the external MOSFET on and the
switching cycle repeats.

Dropout Operation

When the input supply voltage decreases towards the
output voltage, the rate of change of inductor current
during the ON cycle decreases. This reduction means that
the external P-channel MOSFET will remain on for more
than one oscillator cycle since the inductor current has not
ramped up to the threshold set by EAMP. Further reduc-
tion in input supply voltage will eventually cause the
P-channel MOSFET to be turned on 100%, i.e., DC. The
output voltage will then be determined by the input voltage
minus the voltage drop across the MOSFET, the sense
resistor and the inductor.

Undervoltage Lockout

To prevent operation of the P-channel MOSFET below safe
input voltage levels, an undervoltage lockout is incorpo-
rated into the LTC1772. When the input supply voltage
drops below approximately 2.0V, the P-channel MOSFET
and all circuitry is turned off except the undervoltage
block, which draws only several microamperes.

Short-Circuit Protection

Whenthe outputis shorted to ground, the frequency of the
oscillator will be reduced to about 120kHz. This lower
frequency allows the inductor current to safely discharge,
thereby preventing current runaway. The oscillator’s fre-
quency will gradually increase to its designed rate when
the feedback voltage again approaches 0.8V.

Overvoltage Protection

As a further protection, the overvoltage comparator in the
LTG1772 will turn the external MOSFET off when the
feedback voltage has risen 7.5% above the reference
voltage of 0.8V. This comparator has a typical hysteresis
of 20mV.

Slope Compensation and Inductor’s Peak Current
The inductor’s peak current is determined by:

_ VitH

lpk =
10iRSENSEi

when the LTC1772 is operating below 40% duty cycle.
However, once the duty cycle exceeds 40%, slope com-
pensation begins and effectively reduces the peak induc-
torcurrent. Theamount of reductionis given by the curves
in Figure 2.
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Figure 2. Maximum Output Current vs Duty Cycle
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APPLICATIONS INFORMATION

The basic LTG1772 application circuit is shown in Figure
1. External component selection is driven by the load
requirement and begins with the selection of L1 and
Rsense (= R1). Next, the power MOSFET and the output
diode D1is selected followed by Cyy (= C1)and Coyt(=C2).

Rsense Selection for Output Current

Rsense is chosen based on the required output current.
Withthe current comparator monitoring the voltage devel-
oped across Rsense, the threshold of the comparator
determines the inductor’s peak current. The output cur-
rent the LTC1772 can provide is given by:

01  IpippLE
Rsense 2

lout =

where IrppLE is the inductor peak-to-peak ripple current
(see Inductor Value Calculation section).

A reasonable starting point for setting ripple current is
lrippLE = (0.4)(lgyT). Rearranging the above equation, it
becomes:

1 0
RSENSE = (1 2)(|0U'|') for Duty Cycle < 40%

However, for operationthatis above 40% duty cycle, slope
compensation effect has to be taken into consideration to

selectthe appropriate value to provide the required amount
of current. Using Figure 2, the value of RggysE iS:

Rsense = (1 2)('0?;)(1 00)

Inductor Value Calculation

The operating frequency and inductor selection are inter-
related in that higher operating frequencies permit the use
of a smaller inductor for the same amount of inductor
ripple current. However, this is at the expense of efficiency
due to an increase in MOSFET gate charge losses.

The inductance value also has a direct effect on ripple
current. The ripple current, IrippLg, decreases with higher
inductance or frequency and increases with higher Vyy or
Vour. The inductor’s peak-to-peak ripple current is given
by:

_ Vin —Vour Doyt +VpU
RPPLE= ") v +Vp 1

wherefisthe operating frequency. Accepting larger values
of IrippLE allows the use of low inductances, but results in
higher output voltage ripple and greater core losses. A
reasonable starting point for setting ripple current is
IR|ppLE=O.4(I0UT(MAX)).Remember,the maximum IrippLE
occurs at the maximum input voltage.

In Burst Mode operation on the LTC1772, the ripple
current is normally set such that the inductor current is
continuous during the burst periods. Therefore, the peak-
to-peak ripple current must not exceed:

0.0288
IRipPLE < R
SENSE

This implies a minimum inductance of:

_ Vin—Vour Yoyt +VpU
[.0288 tH vy +Vp O
SENSE

Lnviin

(Use Vinmax) = Vin)

A smaller value than Ly could be used in the circuit;
however, the inductor current will not be continuous
during burst periods.

Inductor Core Selection

Once the value for Lis known, the type of inductor must be
selected. High efficiency converters generally cannot
afford the core loss found inlow cost powdered iron cores,
forcing the use of more expensive ferrite, molypermalloy

Ly N
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APPLICATIONS INFORMATION

or Kool Mu® cores. Actual core loss is independent of core
size for a fixed inductor value, but it is very dependent on
inductance selected. Asinductance increases, core l0Sses
go down. Unfortunately, increased inductance requires
more turns of wire and therefore copper losses will
increase. Ferrite designs have very low core lossesand are
preferred at high switching frequencies, so design goals
canconcentrate on copper loss and preventing saturation.
Ferrite core material saturates “hard,” which means that
inductance collapses abruptly when the peak design cur-
rent is exceeded. This results in an abrupt increase in
inductor ripple current and consequent output voltage
ripple. Do not allow the core to saturate!

Molypermalloy (from Magnetics, Inc.) is a very good, low
loss core material for toroids, butitis more expensive than
ferrite. A reasonable compromise from the same manu-
facturer is Kool Mu. Toroids are very space efficient,
especially when you can use several layers of wire.
Because they generally lack a bobbin, mounting is more
difficult. However, new designs for surface mount that do
not increase the height significantly are available.

Power MOSFET Selection

An external P-channel power MOSFET must be selected
for use with the LTC1772. The main selection criteria for
the power MOSFET are the threshold voltage Vgg(H) and
the “on” resistance RDS(ON), reverse transfer capaci-
tance Crgg and total gate charge.

Since the LTC1772 is designed for operation down to low
inputvoltages, asublogic level threshold MOSFET (Rps on)
guaranteed at Vgg = 2.5V) is required for applications that
work close tothis voltage. Whenthese MOSFETs are used,
make surethattheinput supplytothe LTC1772is lessthan
the absolute maximum Vgg rating, typically 8V.

The required minimum Rpg(on) of the MOSFET is gov-
erned by its allowable power dissipation. For applications
that may operate the LTC1772 in dropout, i.e., 100% duty
cycle, at its worst case the required Rps(ony is given by:

Pp
7
|0UT(I\/IAX)) (1+3p)

RDS(ONpg-100% = (

where Pp is the allowable power dissipation and dp is the
temperature dependency of Rpg(on). (1 +3p) is generally
given fora MOSFET inthe form of a normalized Rpson) vs
temperature curve, but dp = 0.005/°C can be used as an
approximation for low voltage MOSFETSs.

Inapplications where the maximum duty cycle is less than
100% and the LTG1772isin continuous mode, the Rpson)
is governed by:

Pp
DC) lOUT2 (1 + 5p)

where DC is the maximum operating duty cycle of the
LTC1772.

Rps(on) U (

Output Diode Selection

The catch diode carries load current during the off-time.
The average diode current is therefore dependent on the
P-channel switch duty cycle. At high input voltages the
diode conducts most of the time. As Vi approaches Voyt
the diode conducts only a small fraction of the time. The
most stressful condition for the diode is when the output
is short-circuited. Under this condition the diode must
safely handle Ipgak at close to 100% duty cycle. Therefore,
itisimportantto adequately specify the diode peak current
and average power dissipation so as not to exceed the
diode ratings.

Under normal load conditions, the average current con-
ducted by the diode is:

Vi —V
I = i OUTEOUT

D:EV|N+VD

The allowable forward voltage drop in the diode is calcu-
lated from the maximum short-circuit current as:

Pp

Ve =
] lscmax)

where Pp is the allowable power dissipation and will be
determined by efficiency and/or thermal requirements.

Kool Mu is a registered trademark of Magnetics, Inc.
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APPLICATIONS INFORMATION

A fast switching diode must also be used to optimize
efficiency. Schottky diodes are a good choice for low
forward drop and fast switching times. Remember to keep
lead length short and observe proper grounding (see
Board Layout Checklist) to avoid ringing and increased
dissipation.

Ciny and Coyt Selection

In continuous mode, the source current of the P-channel
MOSFET is a square wave of duty cycle (Voyt + Vp)/
(Vin + Vp). To prevent large voltage transients, a low ESR
input capacitor sized for the maximum RMS current must
be used. The maximum RMS capacitor currentis given by:

[Vour (Vin _VOUT)]1/2
Vin

CIN Required IRMS = ||V|AX

This formula has a maximum at Vy = 2VgyT, where Irpms
= lgyt/2. This simple worst-case condition is commonly
used for design because even significant deviations do not
offer much relief. Note that capacitor manufacturer’s
ripple current ratings are often based on 2000 hours of life.
This makes it advisable to further derate the capacitor, or
to choose a capacitor rated at a higher temperature than
required. Several capacitors may be paralleled to meet the
size or height requirements in the design. Due to the high
operating frequency of the LTC1772, ceramic capacitors
can also be used for C;y. Always consult the manufacturer
if there is any question.

The selection of Coyr is driven by the required effective
series resistance (ESR). Typically, once the ESR require-
ment is satisfied, the capacitance is adequate for filtering.
The output ripple (AVgyr) is approximated by:

1 O
41C gu7 1

AVoyt = |RIPPLE%SR +

where f is the operating frequency, Coyr is the output
capacitance and Irjppig is the ripple current in the induc-
tor. The output ripple is highest at maximum input voltage
since Al increases with input voltage.

Manufacturers such as Nichicon, United Chemicon and
Sanyo should be considered for high performance through-
hole capacitors. The 0S-CON semiconductor dielectric
capacitor available from Sanyo has the lowest ESR (size)
product of any aluminum electrolytic at a somewhat
higher price. Once the ESR requirement for Coyt has been
met, the RMS current rating generally far exceeds the

|R||:>|:>|_E(p_p) requirement.

In surface mount applications, multiple capacitors may
have to be paralleled to meet the ESR or RMS current
handling requirements of the application. Aluminum elec-
trolytic and dry tantalum capacitors are both available in
surface mount configurations. Inthe case of tantalum, it is
critical that the capacitors are surge tested for use in
switching power supplies. An excellent choice is the AVX
TPS, AVXTPSV and KEMET T510 series of surface mount
tantalum, available in case heights ranging from 2mm to
4mm. Other capacitor types include Sanyo OS-CON,
Nichicon PL series and Panasonic SP.

Low Supply Operation

Although the LTC1772 can function down to approxi-
mately 2.0V, the maximum allowable output current is
reduced when Vy decreases below 3V. Figure 3 shows the
amount of change as the supply is reduced down to 2V.
Also shown in Figure 3 is the effect of V,y on VRer as Viy
goes below 2.3V.
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Figure 3. Line Regulation of Vggr and Viy
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APPLICATIONS INFORMATION

Setting Output Voltage

The LTC1772 develops a 0.8V reference voltage between
the feedback (Pin 3) terminaland ground (see Figure 4). By
selecting resistor R1, a constant current is caused to flow
through R1 and R2 to set the overall output voltage. The
regulated output voltage is determined by:
R20J
Vour = 0.8@ L
out R
For mostapplications, an 80k resistor is suggested for R1.

To prevent stray pickup, a 100pF capacitor is suggested
across R1 located close to LTC1772.

Vour
LTC1772 R2

Vrs
100pF SR1

- 1772 F04

Figure 4. Setting Output Voltage

Efficiency Considerations

The efficiency of a switching regulator is equal to the
output power divided by the input power times 100%. Itis
often useful to analyze individual losses to determine what
is limiting the efficiency and which change would produce
the most improvement. Efficiency can be expressed as:

Efficiency = 100% — (n1+ N2 + 13 + ...)

where n1, n2, etc. are the individual losses as a percent-
age of input power.

Although all dissipative elements in the circuit produce
losses, four main sources usually account for most of the
losses in LTC1772 circuits: 1) LTC1772 DC bias current,
2) MOSFET gate charge current, 3) 12R losses and 4)
voltage drop of the output diode.

1. The Vjy current is the DC supply current, given in the
electrical characteristics, that excludes MOSFET driver
and control currents. Vjy current results in a small loss
which increases with V.

2. MOSFET gate charge current results from switching
the gate capacitance of the power MOSFET. Each time
a MOSFET gate is switched from low to high to low
again, a packet of charge dQ moves fromVyto ground.
The resulting dQ/dt is a current out of V,y which is
typically much larger than the DC supply current. In
continuous mode, lgatecHg = f(Qp).

3. 12Rlosses are predicted from the DC resistances of the
MOSFET, inductor and current shunt. In continuous
mode the average output current flows through L but
is “chopped” between the P-channel MOSFET in series
with Rsense and the output diode. The MOSFET Rpg on)
plus Rsense multiplied by duty cycle can be summed
with the resistances of L and Rggysg to obtain I2R
losses.

4. The output diode is a major source of power loss at
high currents and gets worse at high input voltages.
The diode loss is calculated by multiplying the forward
voltage times the diode duty cycle multiplied by the
load current. For example, assuming a duty cycle of
50% with a Schottky diode forward voltage drop of
0.4V, the loss increases from 0.5% to 8% as the load
current increases from 0.5A to 2A.

5. Transition losses apply to the external MOSFET and
increase at higher operating frequencies and input
voltages. Transition losses can be estimated from:

Transition Loss = Z(VIN)2|O(IVIAX)CRSS(f)

Other losses including Cyy and Cqoyt ESR dissipative
losses, and inductor core losses, generally account for
less than 2% total additional loss.
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APPLICATIONS INFORMATION

Foldback Current Limiting

Asdescribed inthe Qutput Diode Selection, the worst-case
dissipation occurs with a short-circuited output when the
diode conducts the current limit value almost continu-
ously. To prevent excessive heating in the diode, foldback
current limiting can be added to reduce the current in
proportion to the severity of the fault.

Foldback currentlimiting isimplemented by adding diodes
Drg1and Dggp between the output and the Ity/RUN pin as
shown in Figure 5. Ina hard short (Vgy7=0V), the current
will be reduced to approximately 50% of the maximum
output current.

Vout

LTC1772
ITH/RUN Vig Dra1
i Drp2
T L

- 1772 FO5

Figure 5. Foldback Current Limiting

Design Example

Assume the LTC1772 is used in a single Lithium-lon
battery-powered cellular phone application. The Vjy will be
operating froma maximum of 4.2V down to a minimum of
2.7V Load current requirement is a maximum of 1.5A but
most of the time it will be on standby mode, requiring only
2mA. Efficiency at both low and high load current is
important. Qutput voltage is 2.5V.

oo g3y,

Maximum Duty Cycle =
Vingvin + Vo
From Figure 2, SF = 57%.

— SF 0.57
SENSE = 12)(1our)(100) ~ (12)(1.5)

=0.0317Q

In the application, a 0.03Q resistor is used. For the
inductor, the required value is:

_ 42-25 @.5+0.3
Lvin =

0.0288[14.2+03
550kH
?H0.03 O

@: 2 00uH

Inthe application,a5.6pH inductoris usedto reduce ripple
current.

For the selection of the external MOSFET, the Rpgs(on)
must be guaranteed at 2.5V since the LTG1772 has to work
down to 2.7V. Let’s assume that the MOSFET dissipation
is to be limited to Pp = 250mW and its thermal resistance
is 50°C/W. Hence the junction temperature at Ty = 25°C
will be 37.5°C and d&p = 0.005 (37.5 - 25) = 0.0625. The
required Rps(on) is then given by:

Pp
U 2
DC (|0UT) (1 + 5[))

The P-channel MOSFET requirement can be met by an
Si6433DQ.

The requirement for the Schottky diode is the most strin-
gent when Voyr = 0V, i.e., short circuit. With a 0.03Q
Rsense resistor, the short-circuit current through the
Schottky is 0.1/0.03 = 3.3A. An MBRS340T3 Schottky
diode is chosen. With 3.3A flowing through, the diode is
rated with a forward voltage of 0.4V. Therefore, the worst-
case power dissipated by the diode is 1.32W. The addition
of Drg1 and Dggy (Figure 5) will reduce the diode dissipa-
tion to approximately 0.66W.

=0.11Q

Ros(on)

The input capacitor requires an RMS current rating of at
least 0.75A at temperature, and Cqyt will require an ESR
of 0.1Q for optimum efficiency.
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LTC 1772

APPLICATIONS INFORMATION
PC Board Layout Checklist

When laying out the printed circuit board, the following
checklist should be used to ensure proper operation of the
LTC1772. These items are illustrated graphically in the
layout diagram in Figure 6. Check the following in your
layout:

1.

Isthe Schottky diode closely connected between ground
(Pin 2) and drain of the external MOSFET?

Does the (+) plate of Gy connect to the sense resistor
as closely as possible? This capacitor provides AC
current to the MOSFET.

Is the input decoupling capacitor (0.1uF) connected
closely between Vy (Pin 5) and ground (Pin 2)?

4. Connect the end of Rggynse as close to Vi (Pin 5) as

possible. The Vy pin is the SENSE* of the current
comparator.

. Isthe trace from SENSE ™ (Pin 4) to the Sense resistor

kept short? Does the trace connect close to Rgense?

. Keep the switching node PGATE away from sensitive

small signal nodes.

. Does the Vgg pin connect directly to the feedback

resistors? The resistive divider R1 and R2 must be
connected between the (+) plate of Coyt and signal
ground. The 100pF capacitor should be as close as
possible to the LTC1772.

Vi

1 6
IT/RUN PGATE
LTC1772
2 5
RitH GND Vin
— — 0.1pF
c 2y sense- |2
ITH B
_LC1
| _

Vour

BOLD LINES INDICATE HIGH CURRENT PATHS

1772 FO6

Figure 6. LTG1772 Layout Diagram (See PC Board Layout Checklist)
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LTC 1772

TYPICAL APPLICATIONS

LTC1772 High Efficiency, High Output Current 2.5V/2A Regulator

R4
10k

1
ITy/RUN PGATE
LTC1772

2 5
c3 ; GND Vin [
—_L—220pF |— VFB SENSE™

C1: TAIYO YUDEN CERAMIC
EMK325BJ106MNT
C2: SANYO POSCAP 6TPA47M  R1: DALE 0.25W

D1: IR10BQ015

L1: MURATA LQN6C-4R7
M1: Si3443DV

1772 TAO1

LTG1772 High Efficiency, Small Footprint 1.8V/0.5A Regulator

R4
10k

1
ITy/RUN PGATE

Viy

LTC1772

2 5
GND Vin F—
C3
3 _14
IZZODF |— Vig  SENSE

C1: TAIYO YUDEN CERAMIC

C2: SANYO POSCAP 6TPA47M  R1: DALE 0.25W
D1:

EMK325BJ106MNT

IR10BQ015

L1: MURATA LQNGC-4R7

2.5V
T0 9.8V

Vout
1.8V
0.5A

1772 TAO2
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LTC 1772

TYPICAL APPLICATIONS

LTC1772 3.3V to 5V/1A Boost Regulator

R1
Viy 0.033Q
3.3V | c1 VVV
47uF
T 16V
= x2
1
ITw/RUN PGATE
R4
10k ) LTC1772
c3 GND Vin
| 3
I 220pF |— VB SENSE™
C1: AVXTPSE476M016R0047  L1: MURATA LQN6C-4R7  U1: FAIRCHILD NC7SZ04 R3
80k

C2: AVXTPSE107M010R0100

D1: MOTOROLA M516

M1: Si9804DY
R1: DALE 0.25W

1772 TAD3
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LTC 1772

TYPICAL APPLICATIONS

LTC1772 5V/500mA Flyback Regulator

Vin
. . 25V
Ri ci T0 9.8V
0.033Q ?Z\L;F
1 6 | — x2
ITW/RUN  PGATE { ) it s
R4
LTC1772 1500F
10k 9 5 R6 p
03 ” GND Viy 4_ 1000 CERAMIC
—_L—zzopF| —1 Vs SENSE™ "WV—l
T10—>
R5
220 104H
100pF
L ceramic L L2
C1: AVXTPSE476MO16R0047  M1: Si9803 1 R3
C2: AVXTPSE107MO10R0100  R1: DALE 0.25W T 100pF 10k
D1: MOTOROLA M516 T1: COILTRONICS CTX10-4 — =
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LTC 1772

PHCKHGG DGSCRIPTIOI’I Dimensions in inches (millimeters) unless otherwise noted.

S6 Package
6-Lead Plastic SOT-23
(LTC DWG # 05-08-16XX)

2.80 - 3.00
(0.110-0.118)

(NOTE 3) EI m EI
\
L

1.90 (0.037)
_26-30 (0.074) REF
(0.110-0.118) REF
B —
1.50 -1.75
o (0.00 - 0.006) y (0085-0057)
L N S o R
o REF ) 0.09-0.20 035 - 0.50 0.90-1.30
(0.004 - 0.008) (0.014-0.020)  (0.035-0.051)
(NOTE 2) SIX PLACES (NOTE 2) $6.50T-23 0898
NOTE:

1. DIMENSIONS ARE IN MILLIMETERS

2. DIMENSIONS ARE INCLUSIVE OF PLATING

3. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH AND METAL BURR
4. MOLD FLASH SHALL NOT EXCEED 0.254mm

5. PACKAGE EIAJ REFERENCE IS SC-74 (EIAJ)
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LTC 1772

RELATED PARTS
PART NUMBER DESCRIPTION COMMENTS
LTC1147 Series High Efficiency Step-Down Switching Regulator Controllers 100% Duty Cycle, 3.5V <Vjy< 16V
LT1375/LT1376 1.5A, 500kHz Step-Down Switching Regulators High Frequency, Small Inductor, High Efficiency
LTC1436/LTC1436-PLL | High Efficiency, Low Noise, Synchronous Step-Down Converters 24-Pin Narrow SSOP, 3.5V <V < 36V
LTC1438/LTC1439 Dual, Low Noise, Synchronous Step-Down Converters Multiple Output Capability, 3.5V <V < 36V
LTC1622 Low Input Voltage Current Mode Step-Down DC/DC Controller Vin 2V to 10V, Igyt Up to 4.5A,
Burst Mode Operation Optional, 8-Lead MSOP
LTC1624 High Efficiency SO-8 N-Channel Switching Regulator Controller 8-Pin N-Channel Drive, 3.5V < V|y < 36V
LTC1625 No Rsense™ Synchronous Step-Down Regulator High Efficiency, No Sense Resistor
LTC1626 Low Voltage, High Efficiency Step-Down DC/DC Converter Monolithic, Constant Off-Time, Low Voltage Range:
2.5V to 6Y
LTC1627 Low Voltage, Monolithic Synchronous Step-Down Regulator Low Supply Voltage Range: 2.65V to 8V, Igyt = 0.5A
LTC1735 Single, High Efficiency, Low Noise Synchronous Switching Controller | High Efficiency 5V to 3.3V Conversion at up to 15A

No Rsense is a trademark of Linear Technology Corporation.

1772is, sn1772 LT/TP 0999 4K « PRINTED IN USA
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