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6 Device Comparison Table

PART NUMBER FUNCTION
TLV62566 EN
TLV62566 PG
7 Pin Configuration and Functions
5-Pin SOT-23
DBV Package
(Top View)
FB VIN
5 4
1 2 3
EN/PG GND SW
Pin Functions
PIN
NUMBER I/O/PWR DESCRIPTION
NAME
TLV62565 | TLV62566
EN 1 . | Device enable logic input. Logic HIGH enables the device, logic low disables the device
and turns it into shutdown.
FB 5 5 | Feedback pin for the internal control loop. Connect this pin to the external feedback
divider.
GND 2 2 PWR | Ground pin.
Power Good open drain output. This pin is high impedance if the output voltage is within
PG — 1 (0] regulation. It is pulled low if the output is below its nominal value. It is also in logic low
when V,y below UVLO or thermal shutdown triggers.
SW 3 3 PWR Switch pin connected to the internal MOSFET switches and inductor terminal. Connect
the inductor of the output filter to this pin.
VIN 4 4 PWR | Power supply voltage input.

Copyright © 2013-2014, Texas Instruments Incorporated
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8 Specifications

8.1 Absolute Maximum Ratings
Over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
VIN, EN,PG -0.3 7 \%
Voltage® SW -0.3 Vin+0.3 Y,
FB -0.3 3.6 \Y
Sink current, lpg PG 660 HA
Continuous total power dissipation See Thermal Information
Operating junction temperature, T, -40 150 °C
Storage temperature, Tgyg —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.

8.2 ESD Ratings

VALUE UNIT

v Electrostatic Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001®) +2000 \Y,

(ESD) | discharge Charged-device model (CDM), per JEDEC specification JESD22-C101? +500 v
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
8.3 Recommended Operating Conditions®

MIN TYP MAX| UNIT

VN Input voltage, VIN 2.7 55 \%
Ta Operating ambient temperature -40 85 °C

(1) Refer to the Application and Implementation section for further information.

8.4 Thermal Information

a TLV62565, TLV62566
THERMAL METRIC® - UNIT
DBV (5 Pins)
Rgia Junction-to-ambient thermal resistance 208.3
RaJc(top) Junction-to-case (top) thermal resistance 73.7
Rgip Junction-to-board thermal resistance 36.1
°C/IwW
Wit Junction-to-top characterization parameter 2.3
Wis Junction-to-board characterization parameter 35.3
Raic(bot) Junction-to-case (bottom) thermal resistance N/A

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

Copyright © 2013-2014, Texas Instruments Incorporated
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8.5 Electrical Characteristics

Over recommended free-air temperature range, Vy = 3.6 V, T, = -40°C to 85°C, typical values are at T, = 25°C (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP MAX ‘ UNIT
SUPPLY
VN Input voltage 2.7 5.5 \%
lo Quiescent current into VIN pin lout = 0 MA, Not switching 50 UA
Vorlo Under voltage lock out V| falling 2.2 2.3 \%
Under voltage lock out hysteresis 200 mV
Tieo Thermal shutdown Junction temperature rising 150 oc
Thermal shutdown hysteresis Junction temperature falling below T;gp 20
LOGIC INTERFACE, TLV62565
Vi High-level input voltage 27V<Vs55V 1.2 \%
Vi Low-level input voltage 27V<Vs55V 0.4 \%
Isp Shutdown current into VIN pin EN = LOW 0.1 1 HA
leN LkG EN leakage current 0.01 0.16 HA
POWER GOOD, TLV62566
Voo Power Good low threshold Vg falling referenced to Vg nominal 90%
Power Good high threshold Vg risng referenced to Vgg nominal 95%
Vi Low level voltage lsink = 500 HA 0.4 \%
lpG.LkG PG Leakage current Vpg =5.0V 0.01 0.17 HA
OUTPUT
Vout QOutput voltage 0.6 Duax-Vin \%
PWM operation, T, = -40°C to 85°C 0.588 0.6 0.612 \%
Veg Feedback regulation voltage PWM operation, T, = 85°C 0.594 0.6 0.606 \%
PFM comparator threshold 0.9%
=3 Feedback input bias current Veg = 0.6 V 10 100 nA
Roson High-side FET on resistance Isw =500 mA, V|y=3.6 V 173 mo
Low-side FET on resistance Isw =500 mA, V|y=3.6 V 105
ILim,Ls Low-side FET valley current limit 15 A
ILiM Hs High-side FET peak current limit 1.8 A
fsw Switching frequency 15 MHz
Dmax Maximum duty cycle 95%
torrmin | Minimum off time 40 ns
MR © 2013-2014, Texas Instruments Incorporated 5
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8.6 Typical Characteristics

& 1. Table of Graphs

FIGURE

vs Load current (Vour =18V, V|y=2.7V, 3.6 V,5.5V) M1
Efficiency vs Load current (Voyr=1.2V,VN=2.7V,3.6V,55V) A2

vs Load current (Vour =3.3V, V|y=4.2V,55V) A3

vs Input voltage (Line regulation, Voyt = 1.8V, Load =05 A1 A, 1.5 A) M4
Output voltage -

vs Load current (Load regulation, Vour=1.8V, V=27V, 3.6 V,55V) A5
Quiescent current vs Input voltage A6
Roston vs Input voltage, High-Side FET A7

vs Input voltage, Low-Side FET A8
Switching frequency | vs Load current, Voyt = 1.8V A9

WX © 2013-2014, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tlv62565?qgpn=tlv62565
http://www.ti.com.cn/product/cn/tlv62566?qgpn=tlv62566
http://www.ti.com.cn

I,

TEXAS

INSTRUMENTS

www.ti.com.cn

TLV62565, TLV62566
ZHCSDMOB —OCTOBER 2013—REVISED DECEMBER 2014

100 100
Vour=1. 8V ==z g X Vour=1.2V ||
%0 0 )i LU =T N % o AT _/; :—h't\.
80 // P Lttt \\ 80 /’ /”_—_ N
70 d 70
£ 60 £ 60
2y 2y
S 50 S 50
£ 40 £ 40
30 — V=2.7V 30 — V=27V
20 / Vn=3.6V 20 Vin=3.6V
10 K 10 B4 _
Vn=5.5V “Z V) =5.5V
0 0
10u 100p im 10m 100m 1 10u 100p im 10m 100m 1
Load current [A] Load current [A]
1. Efficiency vs Load Current 2. Efficiency vs Load Current
100 1.85
= L — —— Load=0.5A
90 | Vour=3:3V _/,:‘ ~ 1.84
80 //’ i 1.83 Load=1A
— Load=1.5A
70 S 1.82
S 60 / S 181
> =
2 50 S 1.80
E:QJ 40 3 179
30 3178
20 Y —— V=42V L
10 1.76
V\=5.5V
0 1.75
10u 100p im 10m 100m 1 25 3 3.5 4 4.5 5 5.5 6
Load current [A] Input Voltage[V]
3. Efficiency vs Load Current 4. Output Voltage vs Input Voltage
1.85 100
1.84 90 | Vour=0.6v
1.83
— 80
<
= 1.82 L ES
= AT~ = 10
© — o N c
o 1.81 =8 ]
e M £ 60
S 1.80 o
- £ 50
2 179 < Ll @
2 T~ Q
3178 - g 4
- Vin=2.7V & 3 T,=-40C
L Vin=3.6V T,=25C
1.76 20
Vn=5.5V —— T,=85T
1.75 10
10p 100p im 10m 100m 1 25 3.0 35 4.0 45 5.0 5.5 6.0

Load current [A]

5. Output Voltage vs Load Current

Input Voltage [V]

6. Quiescent Current vs Input Voltage
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9. Switching Frequency vs Load Current
9 Parameter Measurement Information
L1
2.2uH
Vi VIN sw - . o Vour
2.7V to 5.5V R1 c2 AL
EN FB
I oL
GND R2 N
i TLV62565 =
Fk 2. List of Components
REFERENCE DESCRIPTION MANUFACTURER
C1 4.7 pF, Ceramic Capacitor, 6.3 V, X5R, size 0603, GRM188R60J475ME84 Murata
c2 10 pF, Ceramic Capacitor, 6.3 V, X5R, size 0603, GRM188R60J106ME84 Murata
L1 2.2 pH, Power Inductor, 2.5 A, size 4mmx4mm, LQH44PN2R2MPO Murata
R1,R2 Chip resistor,1%,size 0603 Std.

8 MRAX © 2013-2014, Texas Instruments Incorporated
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10 Detailed Description

10.1 Overview

The TLV62565/6 device family includes two high-efficiency synchronous step-down converters. Each device
operates with an adaptive on-time control scheme, which is able to dynamically adjust the on-time duration
based on the input voltage and output voltage so that it can achieve relative constant frequency operation. The
device operates at typically 1.5-MHz frequency pulse width modulation (PWM) at moderate to heavy load
currents. Based on the V,/Vgoyt ratio, a simple circuit sets the required on time for the high-side MOSFET. It
makes the switching frequency relatively constant regardless of the variation of input voltage, output voltage, and
load current. At the beginning of each switching cycle, the high-side switch is turned on and the inductor current
ramps up to a peak current that is defined by on time and inductance. In the second phase, once the on time
expires, the high-side switch is turned off while the low-side switch is being turned on. The current through the
inductor then decays until triggering the valley current limit determined by the output of the error amplifier. Once
this occurs, the on timer is set to turn the high-side switch back on again and the cycle is repeated.

The TLV62565/6 device family offers excellent load transient response with a unique fast response constant on-
time valley current mode. The switching frequency changes during load transition so that the output voltage
comes back in regulation faster than a traditional fixed PWM control scheme. 10 shows the operation
principles of the load transient response of the TLV62565/6. Internal loop compensation is integrated which
simplifies the design process while minimizing the number of external components. At light load currents the
device automatically operates in Power Save Mode with pulse frequency modulation (PFM).

Load step up o Load step down
LS FET >J \
current

LN :

Valley current

/ H H
e L LU LT gl

- - >
fsw1 >fsw1 <fsw1

10. Operation in Load Transient

MY © 2013-2014, Texas Instruments Incorporated 9
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10.2 Functional Block Diagrams

EN

FB

FB

Vin
Soft Thermal
start Shutdown uvLo
Current Limit C
Detect )
PMOS
Control Logic —
—
Gate Dri
ate Drive NMOS
O—_ }—}
Pulse
GM g Dsc
Vref + Modulator —
Valley
current ——O
SW O——— Duty Detect Detect
11. TLV62565 Functional Block Diagram
PG Vin
Soft Thermal J
start Shutdown UvLo
Current Limit | C
Detect )
PMOS
Control Logic —
»} DBG
}—
Gate Dri
ate Drive NMOS
O—_ }—}
Pulse
GM e Dsc
Vref + Modulator —
Valley
Current —()
SW O——] Duty Detect Detect

12. TLV62566 Functional Block Diagram

SwW

GND

SwW

GND

10
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10.3 Feature Description

10.3.1 Power Save Mode

The device integrates a Power Save Mode with PFM to improve efficiency at light load. In Power Save Mode, the
device only switches when the output voltage trips below a set threshold voltage. It ramps up the output voltage
with several pulses and stops switching when the output voltage is higher than the set threshold voltage. PFM is
exited and PWM mode entered in case the output current can no longer be supported in Power Save Mode. The
threshold of the PFM comparator is typically 0.9% higher than the normal reference voltage. 13 shows the
details of PFM/PWM mode transition.

Output
Voltage
A

PFM mode at light loa

VPFMfThreshold

PWM mode at medium/ heavy load

Vout Nom

13. Output Voltage in PFM/PWM Mode

10.3.2 Enabling/Disabling the Device

The device is enabled by setting the EN input to a logic HIGH. Accordingly, a logic LOW disables the device. If
the device is enabled, the internal power stage starts switching and regulates the output voltage to the set point
voltage. The EN input must be terminated and should not be left floating.

10.3.3 Soft Start

After enabling the device, internal soft-start circuitry monotonically ramps up the output voltage which reaches
nominal output voltage during a soft-start time of 250 us (typical). This avoids excessive inrush current and
creates a smooth output voltage rise slope. It also prevents excessive voltage drops of primary cells and
rechargeable batteries with high internal impedance.

If the output voltage is not reached within the soft-start time, such as in the case of a heavy load, the converter
enters regular operation. The TLV62565/6 are able to start into a pre-biased output capacitor. The converter
starts with the applied bias voltage and ramps the output voltage to its nominal value.

10.3.4 Switch Current Limit

The switch current limit prevents the device from high inductor current and drawing excessive current from a
battery or input voltage rail. Excessive current might occur with a heavy load or shorted output circuit condition.

The TLV62565/6 adopt valley current control by sensing the current of the low-side MOSFET. Once the low-side
valley switch current limit is tripped, the low-side MOSFET is turned off and limits the inductor's valley current.
The high-side current is also limited which is determined by the on time of the high-side MOSFET and inductor
value calculated by 23 1. For example, with 3.6 V\ to 1.8 Vyr and 2.2-uH specification, the peak current limit
is approximately 1.97 A with a typical valley current limit of 1.7 A.

Additionally, there is a secondary high-side current limit (typical 2 A) to prevent the current from going too high,
which is shown in B 14. Due to the internal propagation delay, the real current limit value might be higher than
the static current limit in the electrical characteristics table.

MR © 2013-2014, Texas Instruments Incorporated 11
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Feature Description (3T )

Inductor
Current

/ Secondary current limit

N

— — —
AN =& Maximum load current

—_— —_— — — —_— — —a -

Valley current limit

>

t
14. Switch Current Limit

IPEAK,LIM[T = IVALLEY,L[M[T + AIL
A[L — VOUT « (I_D)
L fSW

where:
* lpeak.umiT iS the high-side peak current limit
*  lyaey umit is the low-side valley current limit Q)

10.3.5 Power Good

The TLV62566 integrates a Power Good output going low when the output voltage is below its nominal value.
The Power Good output stays high impedance once the output is above 95% of the regulated voltage and is low
once the output voltage falls below typically 90% of the regulated voltage. The PG pin is an open drain output
and is specified to sink typically up to 0.5 mA. The Power Good output requires a pull-up resistor connected to
any voltage lower than 5.5 V. When the device is off due to UVLO or thermal shutdown, the PG pin is pulled to
logic low.

10.4 Device Functional Modes

10.4.1 Under Voltage Lockout

To avoid mis-operation of the device at low input voltages, under voltage lockout is implemented that shuts down
the device at voltages lower than Vyy o With Vyys yvio hysteresis.

10.4.2 Thermal Shutdown

The device enters thermal shutdown once the junction temperature exceeds typically T;sp. Once the device
temperature falls below the threshold with hysteresis, the device returns to normal operation automatically.
Power Good is pulled low when thermal protection is triggered.

12 MRAX © 2013-2014, Texas Instruments Incorporated
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11 Application and Implementation

x
/:
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.

11.1 Application Information

The TLV6256x devices are synchronous step-down converters optimized for small solution size and high
efficiency. The devices integrate switches capable of delivering an output current up to 1.5 A.

11.2 Typical Application

TLV62565 2.7-V to 5.5-V input, 1.2-V output converter.

2.7V to 5.5V

11.2.1 Design Requirements

11.2.1.1 Output Filter Design

15. TLV62565 1.2-V Output Application

C1

4.7uF

VIN
EN
GND

TLV62565

L1
2.2uH

VOUT
12v

The inductor and output capacitor together provide a low-pass frequency filter. To simplify this process, & 3
outlines possible inductor and capacitor value combinations.

¥k 3. Matrix of Output Capacitor and Inductor Combinations

L [uH] @ Cour [WF® ©
4.7 10 22 47 100
1
22 @ @ <@
4.7

(1) Inductor tolerance and current de-rating is anticipated. The effective inductance can vary by +20% and

-30%.

(2) Capacitance tolerance and bias voltage de-rating is anticipated. The effective capacitance can vary by

+20% and -50%.

(3) For low output voltage applications (< 1.2 V), more output capacitance is recommended (usually = 22

UF) for smaller ripple.
(4) Typical application configuration. '+' indicates recommended filter combinations.

MY © 2013-2014, Texas Instruments Incorporated
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11.2.1.2 Inductor Selection

The main parameters for inductor selection is inductor value and then saturation current of the inductor. To
calculate the maximum inductor current under static load conditions, 23 2 is given:

Al
ILmax =loutmax + o
1 Your
V,
Al = Vot % IN
L ouT X fow
where:

*  lourmax is the maximum output current

e Al is the inductor current ripple

« fsw is the switching frequency

e L is the inductor value (2
It is recommended to choose a saturation current for the inductor that is approximately 20% to 30% higher than

I_max- In addition, DC resistance and size should also be taken into account when selecting an appropriate
inductor. The recommended inductors are listed in % 4.

i 4. List of Recommended Inductors

INDUCTANCE | CURRENT RATING DIMENSIONS DC RESISTANCE
[H] [mA] LxWx H [mm?] [ma typ] TYPE MANUFACTURER
2.2 2500 4x37x1.65 49 LQH44PN2R2MPO Murata
2.2 3000 4x4x18 50 NRS4018T2R2MDGJ Taiyo Yuden

11.2.1.3 Input and Output Capacitor Selection

The input capacitor is the low impedance energy source for the converter that helps provide stable operation.
The closer the input capacitor is placed to the V,y and GND pins, the lower the switch ring. A low ESR multilayer
ceramic capacitor is recommended for best filtering. For most applications, 4.7-yF input capacitance is sufficient;
a larger value reduces input voltage ripple.

The architecture of the TLV62565/6 allow use of tiny ceramic-type output capacitors with low equivalent series
resistance (ESR). These capacitors provide low output voltage ripple and are thus recommended. To keep its
resistance up to high frequencies and to achieve narrow capacitance variation with temperature, it is
recommended to use X7R or X5R dielectric. The TLV62565/6 are designed to operate with an output
capacitance of 10 YF to 47 pF, as outlined in & 3.

14 MRAX © 2013-2014, Texas Instruments Incorporated
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11.2.2 Detailed Design Procedure

11.2.2.1 Setting the Output Voltage

An external resistor divider is used to set output voltage. By selecting R1 and R2, the output voltage is
programmed to the desired value. When the output voltage is regulated, the typical voltage at the FB pin is Vgg.
2% 3, 2% 4, and 23 5 can be used to calculate R1 and R2.

When sizing R2, in order to achieve low quiescent current and acceptable noise sensitivity, use a minimum of 5
MA for the feedback current Ig. Larger currents through R2 improve noise sensitivity and output voltage accuracy
but increase current consumption.

R1 R1
VOUT :VFB X(1+E)=O6VX[1+EJ -
2= @ = M =120kQ2
1, 5 @)
Rl=R2x(Lor _1y= pax(Lour )
Vi 0.6V )

11.2.2.2 Loop Stability

The first step of circuit and stability evaluation is to look from a steady-state perspective at the following signals:
» Switching node, SW

* Inductor current, I,

 Output ripple voltage, Voyr(ac)

These are the basic signals that need to be measured when evaluating a switching converter. When the
switching waveform shows large duty cycle jitter or the output voltage or inductor current shows oscillations, the
regulation loop may be unstable. This is often a result of board layout and/or L-C combination. Applications with
the recommended L-C combinations in ¥ 3 are designed for good loop stability as well as fast load transient
response.

As a next step in the evaluation of the regulation loop, the load transient response is illustrated. The TLV62565/6
use a constant on time with valley current mode control, so the on time of the high-side MOSFET is relatively
consistent from cycle to cycle when a load transient occurs. Whereas the off time adjusts dynamically in
accordance with the instantaneous load change and brings Voyt back to the regulated value.

During recovery time, Voyr can be monitored for settling time, overshoot, or ringing which helps judge the
stability of the converter. Without any ringing, the loop usually has more than 45° of phase margin.

MR © 2013-2014, Texas Instruments Incorporated 15
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11.2.3 Application Performance Curves

Vossev I ' V=36V
Vo=18V . I ] V, = 1.8 V/100mA ]

V,

10 mwdiﬁwm' ' ﬂwf“www 20 mV/div
sw r_'/ |
2 V/div o

Iinductor i I Iinductar

1A/div 1 T | 1A/div 1

SW |
2V/div2;' o

0.4 ps/div Goo1 2.0 ps/div G002

16. Typical Application (PWM Mode) 17. Typical Application (PFM Mode)

V=36V ]
Vo=18VMOmA = T ]

v, | ]
0.1 Vidiv | ;7 ]
ly [
2 Vidiv] ‘] 1A, - g :
- 1 E :ﬁll AAAAAANARARARSRAARALNANAR
- 1 —] I - gﬁrwvrwrr"vvrr"vrlvv\'rran
) i mduct_or i 1 V,=3.6V
inductor | 4 f I Ca 4 1 A/div V,=1.8V
1A/div * - = P ARARALAL LALAAE AL AN 1222 4H.C.=10 UF
L . | L L . . 5 . 1 Load: 0.3Ato 1.3A
10 ps/div G003 4.0 ps/div Goo7
18. Typical Application (PFM Mode) 19. Load Transient
T T T T - T T T T T
i ] Vy=36V | V=36V :
- Ve=18Y V=18V TI. . ]
=22 [

s 1 : L
Vo B ks L
0.1 Vidiv | d : :

2.2 uH, C,=10 uF R i . o
oad: 1.3At0 0.3A - I | ]
o v | 1 =
[ JWW 0 1._./ I L.... ——
i 1 " : k : 1 Vidiv =

lo [T T ey

1 A/div | S S ENgzt: T S S
I oo 2Vdiv | ; i o
Iinductor B 7 ]
1 A/div | b A / linductor |
1 " 1A/div T
L | ] I I I I s -
4.0 us/div G008 400 ys/div G004
20. Load Transient 21. Start Up
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r r
V=36V
Vo=1.8V
V_ |[Load=0A

o
1vidiv |

PG|

1 Vidiv

inductor_|-

1A/did‘1E

-

-

400 ps/div

G005

22. Start Up (Power Good)

V,

o |
1 Vidiv |

'V,=36V

o r
1 A/div &1

...................

inductor |

1 A/div |

2.0 ys/div G006

23. Short Circuit Protection

12 Power Supply Recommendations

The power supply to the TLV62565 and TLV62566 needs to have a current rating according to
voltage, output voltage and output current of the TLV62565 and TLV62566.

the supply

MY © 2013-2014, Texas Instruments Incorporated
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13 Layout

13.1 Layout Guidelines

The PCB layout is an important step to maintain the high performance of the TLV62565 devices.
e The input/output capacitors and the inductor should be placed as close as possible to the IC.

e This keeps the traces short. Routing these traces direct and wide results in low trace resistance and low
parasitic inductance.

e A common power GND should be used.

e The low side of the input and output capacitors must be connected properly to the power GND to avoid a
GND potential shift.

» The sense traces connected to FB is a signal trace .

» Special care should be taken to avoid noise being induced. By a direct routing, parasitic inductance can be
kept small.

» GND layers might be used for shielding.
» Keep these traces away from SW nodes .

13.2 Layout Example
Bottom layer Top layer

VIN L
VOUT
000

o Civin - sw| ] Cour
? C ':| le) O O
7 IN é

SeNg_] o oo
? 3y o GND o o
v 1299 & EN
? coo [Ire® po[ T J]o
7
/

N

N2
zZ

% @D

i

s

AN

AN

AN

AN

A

SO

Note: PG connected to VIN via R3, EN direct connect to VIN
24. TLV62565 Layout

13.3 Thermal Considerations

Implementation of integrated circuits in low-profile and fine-pitch surface-mount packages typically requires
special attention to power dissipation. Many system-dependent issues such as thermal coupling, airflow,
convection surfaces, and the presence of other heat-generating components affect the power dissipation limits of
a given component.

Two basic approaches for enhancing thermal performance are listed below:

» Improving the power dissipation capability of the PCB design

» Introducing airflow in the system

For more details on how to use the thermal parameters, see the application notes: Thermal Characteristics
Application Notes SZZA017 and SPRA953.

18 AL © 2013-2014, Texas Instruments Incorporated
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

TLV62565DBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN | NIPDAU Level-1-260C-UNLIM -40 to 85 SIK
TLV62565DBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 SIK
TLV62565DBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 SIK

TLV62565DBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU | SN | NIPDAU Level-1-260C-UNLIM -40 to 85 SIK
TLV62565DBVT.A Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 SIK
TLV62565DBVT.B Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 SIK

TLV62566DBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN | NIPDAU Level-1-260C-UNLIM -40 to 85 SIL
TLV62566DBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 SIL

TLV62566DBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU | SN | NIPDAU Level-1-260C-UNLIM -40 to 85 SIL
TLV62566DBVT.A Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 SIL
TLV62566DBVTG4 Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 SIL

TLV62566DBVTG4.A Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 SIL

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.
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Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers

and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TLV62565DBVR SOT-23 | DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV62565DBVT SOT-23 | DBV 5 250 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV62565DBVT SOT-23 DBV 5 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV62566DBVR SOT-23| DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV62566DBVR SOT-23 | DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV62566DBVT SOT-23 | DBV 5 250 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV62566DBVTG4 SOT-23 DBV 5 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLV62565DBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV62565DBVT SOT-23 DBV 5 250 210.0 185.0 35.0
TLV62565DBVT SOT-23 DBV 5 250 210.0 185.0 35.0
TLV62566DBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV62566DBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV62566DBVT SOT-23 DBV 5 250 210.0 185.0 35.0
TLV62566DBVTG4 SOT-23 DBV 5 250 210.0 185.0 35.0
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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