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TPS61099x Synchronous Boost Converter with Ultra-Low Quiescent Current

1 Features

* 600 nA Ultra-Low lg into Vgyr Pin

* 400 nA Ultra-Low g into V,y Pin

e Operating Input Voltage from 0.7 Vto 5.5V

e Adjustable Output Voltage from 1.8 Vto 5.5 V
» Fixed Output Voltage Versions Available

e Minimum 0.8 A Switch Peak Current Limit

* Regulated Output Voltage in Down Mode

» True Disconnection During Shutdown

» Up to 75% Efficiency at 10 pA Load with Fixed
Output Voltage Versions

e Up to 93% Efficiency from 10 mA to 300 mA Load
* 6-Ball 1.23 mm x 0.88 mm WCSP Package

2 Applications

*  Memory LCD Bias

* Optical Heart Rate Monitor LED Bias
*  Wearable Applications

» Low Power Wireless Applications

» Portable Products

» Battery Powered Systems

3 Description

The TPS61099x is an synchronous boost converter
with 1-pA ultra-low quiescent current. It is designed
for products powered by alkaline battery, NiMH
rechargeable battery, Li-Mn battery or rechargeable
Li-lon battery, for which high efficiency under light
load condition is critical to achieve long battery life
operation.

The TPS61099x boost converter uses a hysteretic
control topology to obtain maximal efficiency at
minimal quiescent current. It only consumes 1-pA
quiescent current under light load condition and can
achieve up to 75% efficiency at 10-pA load with fixed
output voltage version. It can also support up to 300-
mA output current from 3.3 V to 5 V conversion, and
achieve up to 93% at 200-mA load.

The TPS61099x also offers both Down Mode and
Pass-Through operations for different applications. In
Down Mode, the output voltage can still be regulated
at target value even when input voltage is higher than
output voltage. In Pass-Through Mode, the output
voltage follows input voltage. The TPS61099x exits
Down Mode and enters into Pass-Through Mode
when V,y > Vour + 0.3 V.

The TPS61099x supports true shutdown function
when it is disabled, which disconnects the load from
the input supply to reduce the current consumption.

The TPS61099x offers both adjustable output voltage
version and fixed output voltage versions. It is
available in 6-ball 1.23-mm x 0.88-mm WCSP
Package.

Device Information®

PART NUMBER PACKAGE BODY SIZE (NOM)
TPS61099 WCSP (6) 1.23 mm x 0.88 mm
TPS61099x WCSP (6) 1.23 mm x 0.88 mm

(1) For all available packages, see the orderable addendum at
the end of this document.

Typical Application Circuit

L1 1.8Vto55V
— Y Y Y — 3w VOUT * 0 Vour
2.2 yH
R1 C2 C3
Vi © VIN TPS61099 FB 10 uF | 10 pF
0.7Vto55V c1 | R2
10 pF EN GND - -
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5 Device Comparison Table

PART NUMBER OUTPUT VOLTAGE
TPS61099 Adjustable
TPS610997® 50V

(1) Product Preview. Contact Tl factory for more information.

6 Pin Configuration and Functions

YFF Package

6-Pin YFF
Top View
./’\\ /7N
vik [t A1) | a2 )]oeND
\\ \\
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\ \
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EN Jt c1) tc2)]FB
\ \
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Pin Functions

NG PINNAME TYPE DESCRIPTION

Al VIN | IC power supply input

B1 SwW PWR | Switch pin of the converter. It is connected to the inductor

c1 EN | Enablg Iogic' input. Logic high voltage enables the device; logic low voltage disables the device. Do not
leave it floating.

A2 GND PWR | Ground

B2 VOUT PWR | Boost converter output

c2 FB | Voltage feedback of adjustable output voltage. Connect to the center tap of a resistor divider to program

the output voltage. Connect to VOUT pin for fixed output voltage versions.
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7 Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
Voltage range at terminals® VIN, SW, VOUT, FB, EN 0.3 6.0 \Y
Operating junction temperature, T, -40 150 °C
Storage temperature range, Ty -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values are with respect to network ground terminal.

7.2 ESD Ratings

VALUE UNIT
Hum(ell)n Body Model (HBM), per ANSI/ESDA/JEDEC JS-001, all +2000
ins -
V(Esp) Electrostatic discharge P - — \Y,
Charged Device Model (CDM), per JEDEC specification JESD22- +500
€101, all pins® =

(1) JEDEC document JEP155 states that 500V HBM rating allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM rating allows safe manufacturing with a standard ESD control process.

7.3 Recommended Operating Conditions

MIN NOM  MAX| UNIT
VN Input voltage range 0.7 55 \Y
Vour Output voltage range 1.8 55 \Y
L Inductor 0.7 2.2 2.86 uH
Cin Input capacitor 1.0 10 uF
Cout Output capacitor 10 20 100 uF
T; Operating virtual junction temperature -40 125 °C

7.4 Thermal Information

TPS61099
THERMAL METRIC® YFF (6 BALLS, UNIT
WCSP)
Rgia Junction-to-ambient thermal resistance 134.4 °C/IW
Roactop Junction-to-case (top) thermal resistance 0.9 °C/IW
RgiB Junction-to-board thermal resistance 36.1 °C/IW
Vot Junction-to-top characterization parameter 0.1 °C/IW
AL} Junction-to-board characterization parameter 36.2 °C/IW
Rgichot Junction-to-case (bottom) thermal resistance N/A °C/IW

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.


http://www.ti.com/product/tps61099?qgpn=tps61099
http://www.ti.com/lit/pdf/SPRA953

TPS61099
SLVSD88A —JULY 2016 -REVISED SEPTEMBER 2016

7.5 Electrical Characteristics
T, =-40°C to 125°C and V,y = 0.7 V to 5.5 V. Typical values are at V,y = 3.7 V, T; = 25°C, unless otherwise noted.

PARAMETER | Version | TEST CONDITIONS | miN TYP  MAX| UNIT

Power Supply
Vin Input voltage range TPS61099x 0.7 5.5 Y,
Vyuvio Input under voltage lockout threshold | TPS61099x V) rising 0.6 0.7 \

UVLO hysteresis TPS61099x 200 mV

Quiescent current into VIN pin TPS61099x 'TCJ in_ig'eog' t’(‘)os'gofg' no Switching 0.4 11| pA
lo IC enabled, no Load, no Switching,

Quiescent current into VOUT pin TPS61099x Boost or Down Mode 0.6 1.5 HA

T;=-40°Cto85°C
Isp Shutdown current into VIN pin TPS61099x 'TCJ Si?jg'fg’tg'g;? V. Vour =0V 0.5 16| pA
Output
Vour Output voltage range TPS61099x 1.8 55 \%
VRer Feedback reference voltage TPS61099 Vin < Vout, PWM mode 0.98 1.00 1.02 \

TPS61099 Vin < Vout, PFM mode 1.03 v
Vowe futput overvoltage protection TPS61099x | Vour rising 56 58 60| Vv
OVP hysteresis TPS61099x 100 200 mV
Irs_LkG Leakage current into FB pin TPS61099x Veg = 1.0V 10 50 nA
Power Switch

Vour =5.0V 250 mQ
Rps(en)_Ls  Low side switch on resistance TPS61099x Vour =3.3V 300 mQ

Vour = 1.8V 400 mQ

Vour =5.0V 300 350 mQ
Rpsen) Hs ~ Rectifier on resistance TPS61099x Vour =3.3V 350 450 mQ

Vour=1.8V 500 750 mQ

Vour =5.0V 350 mA
ILH Inductor current ripple TPS61099x Vour =3.3V 300 mA

Vour = 1.8V 250 mA

Vout 2 2.5 V, boost operation 0.8 1 1.25 A
ILim Current limit threshold TPS61099x -

Vout < 2.5V, boost operation 05 0.75 A
lsw Lko ;ﬁlafoa%eN%“)"e”t into SW pin (fom SW | 1p861099x | Ve = 5.0 V, no switch, T, = -40 °C to 85 °C 200/ nA
Control Logic
Vi EN input low voltage threshold TPS61099x V<15V 0\/2"11( \
Viy EN input high voltage threshold TPS61099x ViNS15V 0\?”3( \%
Vi EN input low voltage threshold TPS61099x Viy>15V 0.4 \%
ViH EN input high voltage threshold TPS61099x Viy>15V 1.2 \
leN_LkG Leakage current into EN pin TPS61099x Vgy=5.0V 50 nA

Overtemperature protection TPS61099x 150 °C
Overtemperature hysteresis TPS61099x 25 °C
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7.6 Typical Characteristics

Figure 5. Quiescent Current into V,y vs Temperature
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Typical Characteristics (continued)
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http://www.ti.com/product/tps61099?qgpn=tps61099

TPS61099
SLVSD88A —JULY 2016-REVISED SEPTEMBER 2016

8 Detailed Description

8.1 Overview

The TPS61099x synchronous step-up converter is designed for alkaline battery, coin-cell battery, Li-ion or Li-
polymer battery powered systems, which requires long battery running time and tiny solution size. The
TPS61099x can operate with a wide input voltage from 0.7 V to 5.5 V. It only consumes 1 pA quiescent current
and can achieve high efficiency under light load condition.

The TPS61099x operates in a hysteretic control scheme with typical 1-A peak switch current limit. The
TPS61099x provides the true shutdown function and the load is completely disconnected from the input so as to
minimize the leakage current. It also adopts Down Mode and Pass-Through operation when input voltage is
close to or higher than the regulated output voltage. The TPS61099x family is available in both adjustable and
fixed output voltage versions. Adjustable version offers programmable output voltage for flexible applications
while fixed versions offer minimal solution size and achieve up to 75% high efficiency under 10-pA load.

8.2 Functional Block Diagrams
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Current Protection
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Startup Gate Driver
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(1) Internal FB resistor divider is implemented in fixed output voltage versions.

Figure 9. Functional Block Diagram

8.3 Feature Description

8.3.1 Boost Controller Operation

The TPS61099x boost converter is controlled by a hysteretic current mode controller. This controller regulates
the output voltage by keeping the inductor ripple current constant in the range of 300 mA and adjusting the offset
of this inductor current depending on the output load. Since the input voltage, output voltage and inductor value
all affect the rising and falling slopes of inductor ripple current, the switching frequency is not fixed and is
determined by the operation condition. If the required average input current is lower than the average inductor
current defined by this constant ripple, the inductor current goes discontinuously to keep the efficiency high under
light load condition. Figure 10 illustrates the hysteretic current operation. If the load current is reduced further, the
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Feature Description (continued)

boost converter enters into Burst mode. In Burst mode, the boost converter ramps up the output voltage with
several switching cycles. Once the output voltage exceeds a setting threshold, the device stops switching and
goes into a sleep status. In sleep status, the device consumes less quiescent current. It resumes switching when
the output voltage is below the setting threshold. It exits the Burst mode when the output current can no longer
be supported in this mode. Refer to Figure 11 for Burst mode operation details.

To achieve high efficiency, the power stage is realized as a synchronous boost topology. The output voltage
Vout is monitored via an external or internal feedback network which is connected to the voltage error amplifier.
To regulate the output voltage, the voltage error amplifier compares this feedback voltage to the internal voltage
reference and adjusts the required offset of the inductor current accordingly.

ILA

Continuous Current Operation Discontinuous Current Operation

300 mA
(typ.)

|l

R

Figure 10. Hysteretic Current Operation

Output Voltage of
Boost Converter

A

Burst Mode Operation at
Light Load

_____________ — —- Vour Bst

Continuous Current Operation at
Heavy Load

Figure 11. Burst Mode Operation

8.3.2 Under-Voltage Lockout

An under-voltage lockout (UVLO) circuit stops the operation of the converter when the input voltage drops below
the typical UVLO threshold of 0.4 V. A hysteresis of 200 mV is added so that the device cannot be enabled again
until the input voltage goes up to 0.6 V. This function is implemented in order to prevent malfunctioning of the
device when the input voltage is between 0.4 V and 0.6 V.

8.3.3 Enable and Disable

When the input voltage is above UVLO rising threshold and the EN pin is pulled to high voltage, the TPS61099x
is enabled. When the EN pin is pulled to low voltage, the TPS61099x goes into shutdown mode. In shutdown
mode, the device stops switching and the rectifying PMOS fully turns off, providing the completed disconnection
between input and output. Less than 0.5-pA input current is consumed in shutdown mode.
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Feature Description (continued)
8.3.4 Soft Start

After the EN pin is tied to high voltage, the TPS61099x begins to startup. At the beginning, the device operates
at the boundary of Discontinuous Conduction Mode (DCM) and Continuous Conduction Mode (CCM), and the
inductor peak current is limited to around 200 mA during this stage. When the output voltage is charged above
approximately 1.6 V, the device starts the hysteretic current mode operation. The current limit threshold is
gradually increasing to 0.7x I within 500 pus. In this way, the soft start function reduces the inrush current
during startup. After Vot reaches the target value, soft start stage ends and the peak current is now determined
by the output of an internal error amplifier which compares the feedback of the output voltage and the internal
reference voltage.

The TPS61099x is able to start up with 0.7-V input voltage with larger than 3-kQ load. However, if the load during
startup is so heavy that the TPS61099x fails to charge the output voltage above 1.6 V, the TPS61099x can't start
up successfully until the input voltage is increased or the load current is reduced. The startup time depends on
input voltage and load current.

8.3.5 Current Limit Operation

The TPS61099x employs cycle-by-cycle over-current protection (OCP) function. If the inductor peak current
reaches the current limit threshold I, ,, the main switch turns off so as to stop further increase of the input
current. In this case the output voltage will decrease until the power balance between input and output is
achieved. If the output drops below the input voltage, the TPS61099x enters into Down Mode. The peak current
is still limited by I,y cycle-by-cycle in Down Mode. If the output drops below 1.6 V, the TPS61099 enters into
startup process again. In Pass-Through operation, current limit function is not enabled.

8.3.6 Output Short-to-Ground Protection

The TPS61099x starts to limit the switch current to 200 mA when the output voltage is below 1.6 V. If short-to-
ground condition occurs, switch current is limited at 200 mA. Once the short circuit is released, the TPS61099x
goes back to soft start again and regulates the output voltage.

8.3.7 Over Voltage Protection

TPS61099x has an output over-voltage protection (OVP) to protect the device in case that the external feedback
resistor divider is wrongly populated. When the output voltage of the TPS61099 exceeds the OVP threshold of
5.8 V, the device stops switching. Once the output voltage falls 0.1 V below the OVP threshold, the device starts
operating again.

8.3.8 Down Mode Regulation and Pass-Through Operation

The TPS61099x features Down Mode and Pass-Through operation when input voltage is close to or higher than
output voltage.

In the Down Mode, output voltage is regulated at target value even when V,y > V7. The control circuit changes
the behavior of the rectifying PMOS by pulling its gate to input voltage instead of to ground. In this way, the
voltage drop across the PMOS is increasing as high as to regulate the output voltage. The power loss also
increases in this mode, which needs to be taken into account for thermal consideration.

In the Pass-Through operation, the boost converter stops switching. The rectifying PMOS constantly turns on
and low side switch constantly turns off. The output voltage is the input voltage minus the voltage drop across
the dc resistance (DCR) of the inductor and the on-resistance of the rectifying PMOS.

With V,y ramping up, the TPS61099x goes into Down Mode first when V |y > Vout — 50mV. It stays in Down Mode
until Vi > Vour + 0.3V and then goes automatically into Pass-Through operation. In the Pass-Through operation,
output voltage follows input voltage. The TPS61099x exits Pass-Through Mode and goes back to Down Mode
when V,y ramps down to 103% of the target output voltage. It stays in Down Mode until input voltage falls 100mV
below the output voltage, returning to Boost operation.
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Feature Description (continued)

A

Voltage (V) Down Pass-Through Down
Mode Mode
/ I 300mV 3% Vout i \
vout Aasomvi \t\ 100mV
VIN Xt

Figure 12. Down Mode and Pass-Through Operation

8.3.9 Thermal Shutdown

The TPS61099x has a built-in temperature sensor which monitors the internal junction temperature in boost
mode operation. If the junction temperature exceeds the threshold 150°C, the device stops operating. As soon as
the junction temperature drops below the shutdown temperature minus the hysteresis, typically 125°C, it starts
operating again.

8.4 Device Functional Modes

8.4.1 Burst Mode Operation under Light Load Condition

The boost converter of TPS61099x enters into Burst Mode operation under light load condition. Refer to Boost
Controller Operation for details.

8.4.2 Down Mode Regulation and Pass-Through Mode Operation

The boost converter of TPS61099x automatically enters into Down Mode or pass-through mode operation when
input voltage is higher than the target output voltage. Refer to Down Mode Regulation and Pass-Through
Operation for details.
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9 Applications and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information

The TPS61099x is a synchronous boost converter designed to operate at a wide input voltage from 0.7 V to 5.5
V with 1-A peak switch current limit. The device adopts a hysteretic control scheme so the operating frequency is
not a constant value, which varies with different input/output voltages and inductor values. It only consumes 1-pA
quiescent current under light load condition. It also supports true shutdown to disconnect the load from the input
in order to minimize the leakage current. Therefore, it is very suitable for alkaline battery, coin-cell battery, Li-ion
or Li-polymer battery powered systems to extend the battery running time.

9.2 Typical Application - 5V Output Boost Converter

L1
———— Y Y'Y — sw VOUT * o Vour
2.2 pH R1 co c3 5V
Vin © VIN TPS61099 FB 10 pF 10 uF
27Vto4.2V c1 | R2
10 uF__ EN GND ® - -

Copyright © 2016, Texas Instruments Incorporated

9.2.1 Design Requirements

A typical application example is the memory LCD, which normally requires 5-V output as its bias voltage and only
consumes less than 1 mA current. The following design procedure can be used to select external component
values for the TPS61099x.

Table 1. Design Requirements

PARAMETERS VALUES
Input Voltage 27V ~42V
Output Voltage 5V
Output Current 1mA
Output Voltage Ripple +50 mV

9.2.1.1 Detailed Design Procedure

9.2.1.1.1 Programming the Output Voltage

There are two ways to set the output voltage of the TPS61099x. For adjustable output voltage version, select the
external resistor divider R1 and R2, as shown in Equation 1, the output voltage is programmed to the desired
value. When the output voltage is regulated, the typical voltage at the FB pin is Vgge of 1.0 V.

R1+R2
Vout = VRer R2 o

For fixed output voltage versions, the FB pin should be connected to the Vg1 pin directly. The TPS61099x offers
diverse fixed voltage versions, refer to Device Comparison Table for version details.
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In this example, 5-V output is required to bias the memory LCD. For the best accuracy, the current following
through R2 should be 100 times larger than FB pin leakage current. Changing R2 towards a lower value
increases the robustness against noise injection. Changing R2 towards higher values reduces the FB divider
current for achieving the highest efficiency at low load currents. 1-MQ and 249-kQ resistors are selected for R1
and R2 in this example. High accuracy resistors are recommended for better output voltage accuracy.

9.2.1.1.2 Maximum Output Current

The maximum output capability of the TPS61099x is determined by the input to output ratio and the current limit
of the boost converter. It can be estimated by Equation 2.

|
VN - (um — L*ZH) ‘n

IOUT(max)
Vout
where

« nis the conversion efficiency, use 85% for estimation

e |y is the current ripple value

e lm is the switch current limit 2

Minimum input voltage, maximum boost output voltage and minimum current limit I, should be used as the
worst case condition for the estimation.

9.2.1.1.3 Inductor Selection

Because the selection of the inductor affects steady state operation, transient behavior, and loop stability, the
inductor is the most important component in power regulator design. There are three important inductor
specifications, inductor value, saturation current, and dc resistance (DCR).

The TPS61099x is optimized to work with inductor values between 1 pH and 2.2 pH. For best stability
consideration, a 2.2-pH inductor is recommended under Vout > 3.0V condition while choosing a 1-pH inductor for
applications under Vout £ 3.0V condition. Follow Equation 3 and Equation 4 to calculate the inductor's peak
current for the application. Depending on different load conditions, the TPS61099x works in continuous current
mode or discontinuous mode. In different modes, the peak currents of the inductor are also different. Equation 3
provides an easy way to estimate whether the device works in CCM or DCM. As long as the Equation 3 is true,
continuous current mode is typically established. Otherwise, discontinuous current mode is typically established.

Vour ‘lout _ n
ViN XM 2 3)

The inductor current ripple | is fixed by design. Therefore, the peak inductor current is calculated with
Equation 4.

VOUT i IOUT ILH

lLpeak ————+—; continuous currentmode operation
’ ViN XM 2
ILpeak ILs discontinuous currentmode operation
where
* I peax is the peak inductor current. (4)

The inductor's saturation current must be higher than the calculated peak inductor current. Table 2 lists the
recommended inductors for TPS61099x device.

After choosing the inductor, the estimated switching frequency f in continuous current mode can be calculated
by Equation 5. The switching frequency is not a constant value, which is determined by L, V|5 and Vgyr.

f Vin - (Vout = Vin M)
LIy - Vour (5)



http://www.ti.com/product/tps61099?qgpn=tps61099

TPS61099
SLVSD88A —JULY 2016-REVISED SEPTEMBER 2016

Table 2. List of Inductors®

VOUT [V] 'NDU[?JL']“NCE EGTR%'EQTF'% Be R'E[EAZ}ANCE SIZE (LxWxH) | PART NUMBER | MANUFACTURER
22 1.95 80 25x2.0x1.2 74404024022 Wirth Elektronik
>3.0 22 17 92 25x20x11| LOH2HPN2R2MJR muRata
22 1.45 163 20x16x1.0 | VLS201610CX-2R2M TDK
1.0 26 37 25x2.0x1.2 74404024010 Wiirth Elektronik
<30 1.0 23 48 25x2.0x1.0 | MLP2520W1ROMTOS1 TDK
1.0 15 80 20x12x10| LQM2LPNIROMGH muRata

(1) See Third-Party Products disclaimer

9.2.1.1.4 Capacitor Selection
For best output and input voltage filtering, low ESR X5R or X7R ceramic capacitors are recommended.

The input capacitor minimizes input voltage ripple, suppresses input voltage spikes and provides a stable system
rail for the device. An input capacitor value of 10 pF is normally recommended to improve transient behavior of
the regulator and EMI behavior of the total power supply circuit. A ceramic capacitor placed as close as possible
to the VIN and GND pins of the IC is recommended.

For the output capacitor of VOUT pin, small ceramic capacitors are recommended, placed as close as possible
to the VOUT and GND pins of the IC. If, for any reason, the application requires the use of large capacitors
which cannot be placed close to the IC, the use of a small ceramic capacitor with a capacitance value of 1 pF in
parallel to the large one is recommended. This small capacitor should be placed as close as possible to the
VOUT and GND pins of the IC.

From the power stage point of view, the output capacitor sets the corner frequency of the converter while the
inductor creates a Right-Half-Plane-Zero. Consequently, with a larger inductor, a larger output capacitor must be
used. The TPS61099x is optimized to work with the inductor from 1 puH to 2.2 pH, so the minimal output
capacitor value is 20 uF (nominal value). Increasing the output capacitor makes the output ripple smaller in PWM
mode.

When selecting capacitors, ceramic capacitor’'s derating effect under bias should be considered. Choose the right
nominal capacitance by checking capacitor's DC bias characteristics. In this example, GRM188R60J106 ME84D,
which is a 10-puF ceramic capacitor with high effective capacitance value at DC biased condition, is selected for
Vour rail. The performance of TPS61099x is shown in Application Curves section.
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9.2.1.2 Application Curves
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10 Power Supply Recommendations

The TPS61099x family is designed to operate from an input voltage supply range between 0.7 V to 5.5 V. The
power supply can be alkaline battery, NiMH rechargeable battery, Li-Mn battery or rechargeable Li-lon battery.
The input supply should be well regulated with the rating of TPS61099x.
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11 Layout

11.1 Layout Guidelines

As for all switching power supplies, the layout is an important step in the design, especially at high peak currents
and high switching frequencies. If the layout is not carefully done, the regulator could show stability problems as
well as EMI problems. Therefore, use wide and short traces for the main current path and for the power ground
paths. The input and output capacitor, as well as the inductor should be placed as close as possible to the IC.
11.2 Layout Example

The bottom layer is a large GND plane connected by vias.

INPUT GROUND
Top Layer

‘_”_. O VA

WY ) OUTPUT

O /@ O GROUND

EN
Figure 21. Layout
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12 Device and Documentation Support

12.1 Device Support

12.1.1 Third-Party Products Disclaimer

TI'S PUBLICATION OF INFORMATION REGARDING THIRD-PARTY PRODUCTS OR SERVICES DOES NOT
CONSTITUTE AN ENDORSEMENT REGARDING THE SUITABILITY OF SUCH PRODUCTS OR SERVICES
OR A WARRANTY, REPRESENTATION OR ENDORSEMENT OF SUCH PRODUCTS OR SERVICES, EITHER
ALONE OR IN COMBINATION WITH ANY TI PRODUCT OR SERVICE.

12.2 Documentation Support

12.2.1 Related Documentation

For related documentation see the following:

» Performing Accurate PFM Mode Efficiency Measurements, SLVA236
» Accurately measuring efficiency of ultralow-IQ devices, SLYT558

e 1Q: What it is, what it isn’t, and how to use it, SLYT412

12.3 Receiving Notification of Documentation Updates

To receive natification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

12.4 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see TlI's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

12.5 Trademarks

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

12.6 Electrostatic Discharge Caution

A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y i\ during storage or handling to prevent electrostatic damage to the MOS gates.

12.7 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical packaging and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGE OPTION ADDENDUM

25-Jul-2016

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@) Drawing Qty @ ©) @ (/5)
TPS61099YFFR PREVIEW DSBGA YFF 6 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 85 12G
& no Sh/Br)
TPS61099YFFT PREVIEW DSBGA YFF 6 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 85 12G

& no Sh/Br)
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NOTES: A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.
C. NanofFree™ package configuration.




	1 Features
	2 Applications
	3 Description
	Table of Contents
	4 Revision History
	5 Device Comparison Table
	6 Pin Configuration and Functions
	7 Specifications
	7.1 Absolute Maximum Ratings
	7.2 ESD Ratings
	7.3 Recommended Operating Conditions
	7.4 Thermal Information
	7.5 Electrical Characteristics
	7.6 Typical Characteristics

	8 Detailed Description
	8.1 Overview
	8.2 Functional Block Diagrams
	8.3 Feature Description
	8.3.1  Boost Controller Operation
	8.3.2 Under-Voltage Lockout
	8.3.3 Enable and Disable
	8.3.4 Soft Start
	8.3.5 Current Limit Operation
	8.3.6 Output Short-to-Ground Protection
	8.3.7 Over Voltage Protection
	8.3.8 Down Mode Regulation and Pass-Through Operation
	8.3.9 Thermal Shutdown

	8.4 Device Functional Modes
	8.4.1 Burst Mode Operation under Light Load Condition
	8.4.2 Down Mode Regulation and Pass-Through Mode Operation


	9 Applications and Implementation
	9.1 Application Information
	9.2 Typical Application - 5 V Output Boost Converter
	9.2.1 Design Requirements
	9.2.1.1 Detailed Design Procedure
	9.2.1.2 Application Curves



	10 Power Supply Recommendations
	11 Layout
	11.1 Layout Guidelines
	11.2 Layout Example

	12 Device and Documentation Support
	12.1 Device Support
	12.1.1 Third-Party Products Disclaimer

	12.2 Documentation Support
	12.2.1 Related Documentation

	12.3 Receiving Notification of Documentation Updates
	12.4 Community Resources
	12.5 Trademarks
	12.6 Electrostatic Discharge Caution
	12.7 Glossary

	13 Mechanical, Packaging, and Orderable Information



