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5 Device Comparison Table

Ta PART NUMBER OUTPUT VOLTAGE SETTINGS (VSEL 1 - 3) C%‘g:é’JT PM"\&K,Q,‘?S
“40°Cto85°C | TPS62746 12V and 1.8 V (VSEL) 300 mA TPS746

6 Pin Configuration and Functions

& 6-1. YFP Package 8-Pin DSBGA Top View

Z 6-1. Pin Functions

PIN
110 DESCRIPTION
NAME NO
VIN A2 PWR |V power supply pin. Connect the input capacitor close to this pin for best noise and voltage spike
suppression. A ceramic capacitor of 4.7 yF is required.
SW A1 OUT |The switch pin is connected to the internal MOSFET switches. Connect the inductor to this terminal.
GND B2 PWR |GND supply pin. Connect this pin close to the GND terminal of the input and output capacitor.
VOS C2 IN Feedback pin for the internal feedback divider network and regulation loop. Discharges Voyr when
converter is disabled. Connect this pin directly to the output capacitor with a short trace.
VSEL C1 IN Output voltage selection pin. See for Vgt selection. This pin must be terminated. The pin can be
dynamically changed during operation.
EN B1 IN High level enables the devices, low level turns the device off. The pin must be terminated.
CTRL D1 IN This pin controls the input voltage switch between VIN and VINSW. With CTRL = low, the output VINSW is
disabled. The pin has an internal 2 M Q termination to GND.
VINSW D2 OUT | Output terminal of the input voltage switch. With CTRL = high, the internal switch connects the VINSW pin
to the VIN pin. If not used, leave the pin open.
% 6-2. Output Voltage Setting TPS62736
DEVICE Vourt VSEL
TPS62736 1.2 0
1.8 1
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7 Specifications
7.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted) ()

MIN MAX UNIT

VIN -0.3 6 \Y

SW, VSEL, VINSW, CTRL -0.3 VN +0.3V \Y
Pin voltage(@

EN -0.3 Vin +0.3V \Y

VoS -0.3 3.7 \Y,
Operating junction temperature, T -40 125 °C
Storage temperature, Tgq - 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 GND.

7.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all +2000
ins() -
Vesp) |Electrostatic discharge P \%
Charged device model (CDM), per JEDEC specification +500
JESD22-C101, all pins@ -

(1) JEDEC document JEP 155 states that 500-V HBM allows safe manufacturing with a standard ESD control process. The human body
model is a 100-pF capacitor discharged through a 1.5-k Q resistor into each pin.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

7.3 Recommended Operating Conditions

MIN NOM MAX| UNIT
VN Supply voltage V| 2.15 55| V
VN Supply voltage V| , once started 2.0 55| V
) TPS62743 / TPS627431 5.5V = VIN = (VOUTnom + 0.7V) = 2.15V 300
lout Device output current mA
5.5V = VIN = (VOUTnom + 0.7V) = 3V 400
T, Operating junction temperature range -40 125| °C
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7.4 Thermal Information

TPS62746
THERMAL METRIC"” YFP UNIT
8 PINS

Roua Junction-to-ambient thermal resistance 103 °C/W
R yctop Junction-to-case (top) thermal resistance 1.0 °C/W
Ry Junction-to-board thermal resistance 20 °C/W
V7 Junction-to-top characterization parameter 0.3 °C/W

LT Junction-to-board characterization parameter 20 °C/wW

R o ycbot Junction-to-case (bottom) thermal resistance N/A °C/W
(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report, SPRA953.

7.5 Electrical Characteristics

VN = 3.6V, Tpo = -40°C to 85°C typical values are at Tp = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX UNIT

SUPPLY
| Operating quiescent | EN = Vin, CTRL = GND, loyt = OpA, Vour = 1.8V, device not switching 360 1800 A
@ current EN = V|\, lout = 0mA, CTRL = GND, Voyt = 1.8V, device switching 460
Isp Shutdown current EN = GND, shutdown current into V|y 70 1000 nA
VTH7 UVLO+ Undervoltage Rlsmg VIN 2.075 2.15 v
VTH uvLo- lockout threshold Falling Vin 1.925 2
INPUTS (EN, VSEL, CTRL)

High level input
ViHTH threshold 22V <V <55V 1.1 \%

Low level input
VILTH threshold 22V < V<55V 0.4 \%
IIn Input bias Current 10 25 nA
POWER SWITCHES

High side MOSFET 045 112
R on-resistance | 50mA ’ ’

DS(ON) - out =2Um Q
Low S!de MOSFET 022 065
on-resistance
High side MOSFET 480 600 720
switch current limit 590 650 800

ILime mA
Low side MOSFET | TPS62743 600
switch current limit | Tpgg27431 650
OUTPUT VOLTAGE DISCHARGE
MOSFET on- _ _ . .
RDSCH_VOS resistance EN = GND, IVOS =-10mA into VOS pin 30 65 Q
Bias current into
Iin_vos VOS pin EN = V\n, Vout = 2V 40 1010 nA
INPUT VOLTAGE SWITCH (VINSW)
MOSFET on- _ _ _
RRrpson resistance lvinsw = TmA, CTRL =V, VIN = 2.1V 150 Q
lINSW_LEAKAGE VIN-switch leakage |CTRL = GND, leakage fron VIN to VINSW when pulled to GND 25 nA
linsw VIN-switch current 5 36 mA
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VN = 3.6V, Tp = -40°C to 85°C typical values are at Ty = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX‘ UNIT
AUTO 100% MODE TRANSITION
Auto 100% Mode
VTH7100+ leave detection Rising V|\,100% Mode is left with Vi = Voyr + VTH7‘|00+ 150 250 350
threshold ()
mV
Auto 100% Mode
VTHJOO- enter detection Falling Vi, 100% Mode is entered with V| = Vourt + VTH7100- 85 200 290
threshold (1)
OUTPUT
ngh side soﬂstlar‘t 80 150 200
| switch current limit EN=I high A
=low to hi m
LM sofstart Low side softstart 9
. - 150
switch current limit
g‘r‘g’:t voltage Output voltages are selected with pins VSEL 1.2 1.8
\
Output voltage lout = 10mA, Voyt = 1.8V -2.5 0% 2.5
accuracy lOUT =100mA, VOUT =1.8V -2 0% 2
Vour
DC output voltage _ o
load regulation Vour = 1.8V 0.001 %/mA
DC output voltage _ _ o
line regulation Vout = 1.8V, loyt = 100mA, 2.2V < V| < 5.0V 0 %I

(1) Vinis compared to the programmed output voltage (Vouyr).- When V| - Voyr falls below Vry_1g0. the device enters 100% Mode by
turning the high side MOSFET on. The 100% Mode is exited when Vi - Voyt exceeds Vy_100+ and the device starts switching. The
hysteresis for the 100% Mode detection threshold V1y_100+ - VTH_100- Will always be positive and will be approximately 50 mV(typ)

7.6 Timing Requirements

Vin = 3.6V, Ty = -40°C to 85°C typical values are at Ty = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX| UNIT
OUTPUT
toNmin Minimum ON time | Voyt = 2.0V, oyt =0 mA 225 ns
toFFmin Minimum OFF time |V)y=2.3V 50 ns

tSlartup_delay

Regulator start up
delay time

From transition EN = low to high until device starts switching

10 25 ms

tsoftstart

Softstart time

22V < VIN < 55V,EN= VIN

700 1200 Us

Submit Document Feedback

Product Folder Links: TPS62746

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/tps62746?qgpn=tps62746
https://www.ti.com.cn/cn/lit/pdf/ZHCSDS5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSDS5B&partnum=TPS62746
https://www.ti.com.cn/product/cn/tps62746?qgpn=tps62746

13 TEXAS
INSTRUMENTS TPS62746
www.ti.com.cn ZHCSDS5B - JUNE 2015 - REVISED MARCH 2021

7.7 Typical Characteristics
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8 Detailed Description

8.1 Overview

The TPS62746 is a high frequency step down converter with ultra low quiescent current. The device operates
with a quasi fixed switching frequency typically at 1.2 MHz. Using TI's DCS-Control™ topology the device

extends the high efficiency operation area down to a few microamperes of load current during Power Save Mode
Operation.

8.2 Functional Block Diagram

¥ VOS
UVLO —
ENI: > Ultra Low Power Softstart —— P Vo, {
Reference HEN Discharge
VOS CTRL
Internal CTRL
VSEL [}' V., feedback UVLO Auto 100% Mode VINSW
divider Comp Comp EN VIN
* 100% —p .
network™ | |VIN uvio [ [N Mode ovLg| | SHiteh
—>
VTHfUVLO VTHJDO
Power Stage
Current
Timer A Limit Comparator [:I VIN
Control VoS High Side ‘ H}
i Hpt
VOS Min. OFF e
—® Direct Control pEN Control Gate Driver
& Compensation Logic > Anti I_:| SW
Shoot-Through L
VFB ' }7
VREE. ‘
. Limit NMOS
Err|<_)f_r - Main Low Side
amplifier ¢ < I
p omparator Gl GND
Limit Comparator

* typical 50MQ

8.3 Feature Description
8.3.1 DCS-Control™

TI's DCS-Control™ (Direct Control with Seamless Transition into Power Save Mode) is an advanced regulation
topology, which combines the advantages of hysteretic and voltage mode control. Characteristics of DCS-
Control™ are excellent AC load regulation and transient response, low output ripple voltage and a seamless
transition between PFM and PWM mode operation. DCS-Control™ includes an AC loop which senses the output
voltage (VOS pin) and directly feeds the information to a fast comparator stage. This comparator sets the
switching frequency, which is constant for steady state operating conditions, and provides immediate response
to dynamic load changes. In order to achieve accurate DC load regulation, a voltage feedback loop is used. The
internally compensated regulation network achieves fast and stable operation with small external components
and low ESR capacitors.

The DCS-Control™ topology supports PWM (Pulse Width Modulation) mode for medium and high load
conditions and a Power Save Mode at light loads. During PWM mode, it operates in continuous conduction
mode. The switching frequency is typically 1.2 MHz with a controlled frequency variation depending on the input
voltage and load current. If the load current decreases, the converter seamlessly enters Power Save Mode to
maintain high efficiency down to very light loads. In Power Save Mode, the switching frequency varies linearly
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with the load current. Since DCS-Control™ supports both operation modes within one single building block, the
transition from PWM to Power Save Mode is seamless with minimum output voltage ripple. The TPS62746 offers
both excellent DC voltage and superior load transient regulation, combined with low output voltage ripple,
minimizing interference with RF circuits.

8.3.2 Power Save Mode Operation

In Power Save Mode the device operates in PFM (Pulse Frequency Modulation) that generates a single
switching pulse to ramp up the inductor current and recharges the output capacitor, followed by a sleep period
where most of the internal circuits are shutdown to achieve lowest operating quiescent current. During this time,
the load current is supported by the output capacitor. The duration of the sleep period depends on the load
current and the inductor peak current. During the sleep periods, the current consumption of TPS62746 is
reduced to 360 nA. This low quiescent current consumption is achieved by an ultra low power voltage reference,
an integrated high impedance feedback divider network and an optimized Power Save Mode operation.

8.3.3 1mA VIN Switch

The VIN switch connects the VIN pin with the VINSW pin with a maximum on-resistance of 150 Q. This switch
can be used to disconnect the input supply from a resistor divider typically used with an ADC measuring the
input or battery voltage. The input switch is capable of driving 1 mA current. The switch has a short circuit
protection with a minimum current limit of 5 mA. The VIN switch operates device independent and is not turned
off by the device enable, EN. The switch operates down to the device undervoltage lockout threshold but is not
turned off by the undervoltage lockout. Therefore the CTRL pin needs to be terminated and not left floating.

8.3.4 Output Voltage Selection

The TPS62746 doesn't require an external resistor divider network to program the output voltage. The device
integrates a high impedance feedback resistor divider network that is programmed by the pin VSEL. TPS62746
supports two output voltage options: 1.2 V and 1.8 V. The output voltage is programmed according to % 6-2.
The output voltage can be changed during operation. This can be used for simple dynamic output voltage
scaling.

8.3.5 Output Voltage Discharge of the Buck Converter

The device provides automatic output voltage discharge when EN is pulled low or the UVLO is triggered. The
output of the buck converter is discharged over VOS. Because of this the output voltage will ramp up from zero
once the device is enabled again. This is very helpful for accurate start-up sequencing.

8.3.6 Undervoltage Lockout UVLO

To avoid misoperation of the device at low input voltages, an undervoltage lockout is used. The UVLO shuts
down the device at a maximum voltage level of 2.0 V. The device will start at a UVLO level of 2.15 V.

8.3.7 Short circuit protection

The TPS6274x integrates a current limit on the high side, as well on the low side MOSFETs to protect the device
against overload or short circuit conditions. The peak current in the switches is monitored cycle by cycle. If the
high side MOSFET current limit is reached, the high side MOSFET is turned off and the low side MOSFET is
turned on until the switch current decreases below the low side MOSFET current limit. Once the low side
MOSFET current limit trips, the low side MOSFET is turned off and the high side MOSFET turns on again.
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8.4 Device Functional Modes
8.4.1 Enable and Shutdown

The device is turned on with EN=high. With EN=low the device enters shutdown and turns off the VIN switch .
This pin must be terminated.

8.4.2 Device Start-up and Softstart

The device has an internal softstart to minimize input voltage drop during start-up. This allows the operation from
high impedance battery cells. Once the device is enabled the device starts switching after a typical delay time of
10ms. Then the softstart time of typical 700 ps begins with a reduced current limit of typical 150 mA. When this
time passed by the device enters full current limit operation. This allows a smooth start-up and the device can
start into full load current. Furthermore, larger output capacitors impact the start-up behaviour of the DC/DC
converter. Especially when the output voltage does not reach its nominal value after the typical soft-start time of
700 ps, has passed.

8.4.3 Automatic Transition Into No Ripple 100% Mode

Once the input voltage comes close to the output voltage, the DC/DC converter stops switching and enters
100% duty cycle operation. It connects the output Voyr via the inductor and the internal high side MOSFET
switch to the input VIN, once the input voltage Vy falls below the 100% mode enter threshold, Vty 1gg.- The
DC/DC regulator is turned off, switching stops and therefore no output voltage ripple is generated. Since the
output is connected to the input, the output voltage follows the input voltage minus the voltage drop across the
internal high side switch and the inductor. Once the input voltage increases and trips the 100% mode exit
threshold, Vry_100+ , the DC/DC regulator turns on and starts switching again. See ¥ 8-1 and & 9-20.

A
Vs, Vi
VOUT | 100%
l Mode
VTHJUD*_____I |________ -
VTHJO(}_____I_ N, _i___
| Vour Step Down Operation
tracks V,,
VUVLO+___ - - - — — —
- - — — — _-VUVLOV
|/ Vour
| discharge
_"_|4_ I :
tsnﬂsiart
%] 8-1. Automatic Transition into 100% Mode
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9 Application and Implementation

#1E

PAR RLFR 4 145 B R T T1 38R YE FE , TI A GRILAERR A e . TI % N5 S
ARG THMH . & I, DU R RS DRE .

9.1 Application Information

The TPS62746 is a high efficiency step down converter with ultra low quiescent current of typically 360 nA. The
device operates with a tiny 2.2-uyH inductor and 10-uF output capacitor over the entire recommended operation
range. A dedicated measurement set-up is required for the light load efficiency measurement and device
quiescent current due to the operation in the sub microampere range. In this range any leakage current in the
measurement set-up will impact the measurement results.

9.2 Typical Application

2.0V\t/CIJN5.5V TPS62746 _F&iiq Vour
O _T_ VIN SW I-
Cn [ = VoS __COUT Low Power
4.7 uF VSEL 10 uF MCU & RF
= CTRL |= =
l_ GND VINSW ADC

K 9-1. TPS62746 Typical Application Circuit

9.2.1 Design Requirements

The TPS62746 is a highly integrated DC/DC converter. The output voltage is set via a VSEL pin interface. The

design guideline provides a component selection to operate the device within the recommended operating
conditions.

% 9-1 shows the list of components for the Application Characteristic Curves.
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% 9-1. Components for Application Characteristic Curves

Reference Description Value Manufacturer
TPS62746 360nA Iq step down converter Texas Instruments
CIN Ceramic capacitor, GRM155R61C475ME15 4.7 uF Murata
COouT Ceramic capacitor, GRM155R60J106 ME11 10 uF Murata
L Inductor DFE201610C 22 puH Toko

9.2.2 Detailed Design Procedure

The first step in the design procedure is the selection of the output filter components. To simplify this process, &
9-2 outlines possible inductor and capacitor value combinations.

% 9-2. Recommended LC Output Filter Combinations

Inductor Value Output Capacitor Value [uF](")
[uH]@ 4.7yF 10pF 224F 47yF 100yF
2.2 J ME) J J

(1) Capacitance tolerance and bias voltage de-rating is anticipated. The effective capacitance varies by +20% and - 50%.
(2) Inductor tolerance and current de-rating is anticipated. The effective inductance can vary by 20% and -30%.
(38) Typical application configuration. Other check marks indicate alternative filter combinations.

9.2.2.1 Inductor Selection

The inductor value affects the peak-to-peak ripple current, the PWM-to-PFM transition point, the output voltage
ripple and the efficiency. The selected inductor has to be rated for its DC resistance and saturation current. The
inductor ripple current (Al ) decreases with higher inductance and increases with higher V5 or Vgyt and can be
estimated according to J5 23 1.

J7 #2350 2 calculates the maximum inductor current under static load conditions. The saturation current of the
inductor should be rated higher than the maximum inductor current, as calculated with equation 2. This is
recommended because during a heavy load transient the inductor current rises above the calculated value. A
more conservative way is to select the inductor saturation current according to the high-side MOSFET switch
current limit, ILIMF'

1- Vout
Al = Vout x —Yin_
L/ (1)
Al
ILmax = loutmax ¥ ——
2 (2)
where

f = Switching Frequency

* L = Inductor Value

Al = Peak to Peak inductor ripple current
ILmax = Maximum Inductor current

%% 9-3 shows a list of possible inductors.
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% 9-3. List of Possible Inductors(?)

INDUCTANCE [uH] D'M[Er:‘nfg?"s INDUCTORTYPE|  Isat/DCR SUPPLIER Comment
22 20x16x10 | DFE201610C | 1.4 AAM70 mo TOKO Efficiency plot [
2.2 20x125x1.0 |MIPSZ2012D 2R2| 0.7 A/230 m© FDK 9-8
22 20x12x10 | 74479775222 | 07A/200mQ | Wirth Elektronik
22 16x0.8x0.8 MDT1608- 0.7 A/300 mQ TOKO
CH2R2M

(1)  See Third-party Products Disclaimer
9.2.2.2 Output Capacitor Selection

The DCS-Control™ scheme of the TPS62746 allows the use of tiny ceramic capacitors. Ceramic capacitors with
low ESR values have the lowest output voltage ripple and are recommended. The output capacitor requires
either an X7R or X5R dielectric. At light load currents, the converter operates in Power Save Mode and the
output voltage ripple is dependent on the output capacitor value. A larger output capacitors can be used
reducing the output voltage ripple. The leakage current of the output capacitor adds to the overall quiescent
current.

9.2.2.3 Input Capacitor Selection

Because the buck converter has a pulsating input current, a low ESR input capacitor is required for best input
voltage filtering to minimize input voltage spikes. For most applications a 4.7-uF input capacitor is sufficient.
When operating from a high impedance source, like a coin cell a larger input buffer capacitor =10uF is
recommended avoiding voltage drops during start-up and load transients. The input capacitor can be increased
without any limit for better input voltage filtering. The leakage current of the input capacitor adds to the overall
quiescent current. & 9-4 shows a selection of input and output capacitors.

% 9-4. List of Possible Capacitors(")

CAPACITANCE [ 1 F] SIZE CAPACITOR TYPE SUPPLIER
4.7 0402 GRM155R61C475ME 15 Murata
10 0402 GRM155R60J106ME11 Murata

(1)  See Third-party Products Disclaimer
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9.2.3 Application Curves

100% 100%
. L 95%
95% posi S o <l
90% 7 ° W
. / 85% z
85% 80 |
> 80% 3 75%
S 750 S 709
S 75% 3 70% /
o 70% L 65% /
/ 60%
65% / — VIN=25V
. 55% /l — VIN=3.0V
60% — VIN=36V 50% VIN=36V
55% — VIN=42V . — VIN=42V
VIN=50V 45% — VIN=50V
50% 40%
0.001 0.01 0.1 1 10 100 1000 0.001 0.01 0.1 1 10 100 1000
lout (MA) lout (MA)
TPS62743 TPS62743
A 9-2. Efficiency vs Load Current, Voyr = 3.3V A 9-3. Efficiency vs Load Current; Voyr =2.1V
100 100%
EEti Setn s o5
% = gy e 90% ==
° /":—::/-— =
_ 8 ! 85% v //"' ;
§ 70 //// —V,=5.0v 80% / /
g // — V=42V 3 75%
9 % O,
g ——V, =36V 5 0%
L = 0,
50 V=30V W 65% /
60%
40 Va=26V ll — VIN=25V
55% / — VIN=3.0V
‘ ‘ 50% VIN=3.6V
30 P — VIN=42V
0.001 0.01 0.1 " A]1 10 100 1000 5% — VIN=5.0V
ouT m, 400/0
TPS627431 0.001 0.0t 0.1 1 10 100 1000
lout (MA)
& 9-4. Efficiency vs Load Current; Voyr=1.9V TPS62743
A 9-5. Efficiency vs Load Current; VOUT = 1.8 V
) ‘ 90%
85% — g
80 \ |
/// 80% ) // \§
£ 70 75% /
> //// —V, =5.0V o
C > Oo
3 60 —— V=42V e
= -2 65%
w /// ——V, =36V 2
50 1 w 600&
40 / V= S0V 55% / — VIN=25V
V, =2.6V / — VIN=3.0V
50% VIN=36V
30 45% / — VIN=42V
0.001 0.01 0.1 1 10 100 1000 // — VIN=50V
lour [MA] 40%
0.001 0.01 0.1 1 10 100 1000
TPS627431 lout (MA)
& 9-6. Efficiency vs Load Current; VOUT =1.4V TPS62743
& 9-7. Efficiency vs Load Current; Voyr=1.2V
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9.2.3 Application Curves (continued)

lout (MA)

TPS62743
&l 9-10. Switching Frequency vs Load Current Voyr =1.8 V

95% 1800
% 600 — VIN=50V
O/O — =
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85% /H ]| & 1400
/i up il £ N
80% % = 1200 N
e g /
> c
8 75% ,‘ 2 1000
() o
3 °
£ 70% || / I 800
- / g Py
C
65% £ 600
60% |/ — DEF201610 & 400 //
/ — MIPSZ2012 //
55% WE 744 797 752 22 200
|// — MDT1608 l[/ T
50% 0
0.001  0.01 0.1 1 10 100 1000 0 50 100 150 200 250 300 350
lout (MA) lout (MA)
TPS62743 TPS62743
A 9-8. Efficiency vs Load Current; Voyr=1.8V A 9-9. Switching Frequency vs Load Current Voyr = 3.3V
1600 1400 ‘
1400 a 1200 /[ >
T 1200 A T 1000 A
=3 4 3
- \/ > _
& 1000 g 800 L Vy=50V
g / S / J/ ——V, =42V
g 800 g 600 =/ A
i / L // ——V, =36V
2 600 — VIN=5.0V 2 400 ] ]
£ /// \\ — VIN=36V = // A
S 400 VIN=3.0V H 200 r V, =26V ]
& // ~_ — VIN=22V / o
200 0
0 50 100 150 200 250 300 350 400 450
0 lour [MA]
0 50 100 150 200 250 300 350

TPS627431
& 9-11. Switching Frequency vs Load Current Voyr = 1.4V

1400
1200 A~
¥ / / >~
= 1000
>
% 800 O<\/
=} /\
o \
£ 600 / / —
o /
£ ~
S 400 / /
;,E) — VIN=5.0V
200 — VIN=36V
/ VIN=3.0V
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0
0 50 100 150 200 250 300 350
lout (MA)
TPS62743

&l 9-12. Switching Frequency vs Load Current Vgoyr =1.2V

50 |
45 —_—V, =42V T
40 —_—V, =36V |
35 Vy=3.0V ||
—_— /\ — V=9
2 30
% 25 /~./'“/ A
T 20 ~'~/_:_-/~/\-/ “"\‘\,\
3 g i
> 45 [T —~— TN
10 :
5
0
0.01 0.1 1 10 100 1000
lour [MA]
TPS627431 Vout = 1.4V
L=2.2uH COUT = 10pF
(0402)

&l 9-13. Typical Output Ripple Voltage VOUT = 1.4V
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9.2.3 Application Curves (continued)

(]

20VOUT
T
ISW
4 I

&l 9-14. PFM (Power Save Mode) Mode Operation A& 9-15. PWM Mode Operation
] 2 v/ @ a A (1]

/ 2 VOUT /

20 VOUT

- B o

B 9-17. Startup Into 300 mA Electronic Load Soft-Start Delay

& 9-16. Startup Into 100 mA Electronic Load EN Delay + Soft-
Start Delay

P 7 e W 2007 3 A 48 208 201008/ I P 26 ) a

VolT WM vout Ww MMWWWWNW\N.N

&

Pl

& 9-18. Load Transient Response; 100 mA to 290 mA & 9-19. Load Transient Response; 5 mA to 290 mA
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9.2.3 Application Curves (continued)

M-UM T d .
JI—— Il LTR—
= N

an IL

2 vouT
F 9-20. 100% Mode Entry and Leave Operation lgyr = 30 mA B 9-21. VINSW Operation and Control
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10 Power Supply Recommendations

The power supply must provide a current rating according to the supply voltage, output voltage and output
current of the TPS62746.
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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. Care must be taken in board
layout to get the specified performance.

* ltis critical to provide a low inductance, impedance ground path. Therefore, use wide and short traces for the
main current paths.

* The input capacitor should be placed as close as possible to the IC pins VIN and GND. This is the most
critical component placement.

* The Vpg line is a sensitive high impedance line and should be connected to the output capacitor and routed
away from noisy components and traces (e.g. SW line) or other noise sources.

11.2 Layout Example

A 11-1. Recommended PCB Layout
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12 Device and Documentation Support
12.1 Device Support
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12.4 Trademarks

DCS-Control™ and TI E2E™ are trademarks of Texas Instruments.
15 7® is a registered trademark of Bluetooth SIG, Inc.

A b3 H % B BT & I =

12.5 B E S

F LA, (ESD) SR IX AR L . B (0SS (T1) B SGI I IE 24 1 TS0 H M AL FE T A SR BB o SRSy T ) A 3
A RIS | TS SRR L

Ao\ ESD BRI SEBU NI RE R, KE R SR PFabs . A 2 PO SRR BB T T A 5 2SI | SR Rl AN i &
HUH AR AT R £ S FOR 5 H AR HO LR SR A

12.6 RiER

TI RiE#E AARERII IR TARE . B T B4 ia F5E o

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 OUTLINE

YFP0008-C01 DSBGA - 0.531 mm max height
DIE SIZE BALL GRID ARRAY
BALLA1—1%7%1
CORNER
D
0.341
0.283
0.531 MAX
0.19
0.13
SYMM
¢
\
D@
|
1O10O
SYMM
G2  o——-t
TYP @ ‘ Q D: Max = 1.592 mm, Min = 1.531 mm
I s | E: Max = 0.896 mm, Min = 0.836 mm
[04]TYP ‘
s rle
wogss
[ [0.0150) [c|A[B] 0.4|TYP
4226583/A 03/2021
NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YFP0008-C01 DSBGA - 0.531 mm max height

DIE SIZE BALL GRID ARRAY

)1
A@Q
OO
0,0

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SYMM

SCALE: 50X
0.05 MAX 0.05 'V"N METAL UNDER
(%0.23) ,ﬁSOLDER MASK
METAL
\
7 EXPOSED / (®0.23)
SOLDCE)EEI\;I\I/I\ﬁé VETAL EXPOSED SOLDER MASK
METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4226583/A 03/2021

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YFP0008-C01 DSBGA - 0.531 mm max height

DIE SIZE BALL GRID ARRAY

(R0.05) TYP

SYMM

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X

4226583/A 03/2021

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.

i) TExXAs
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PACKAGING INFORMATION

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 ©)
@ ©)
TPS62746YFPR Active Production DSBGA (YFP) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 TPS746
TPS62746YFPR.B Active Production DSBGA (YFP) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 TPS746
TPS62746YFPT Active Production DSBGA (YFP) | 8 250 | SMALL T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 TPS746
TPS62746YFPT.B Active Production DSBGA (YFP) | 8 250 | SMALL T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 TPS746

@ 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.

Important Information and Disclaimer:The information provided on this page represents TlI'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 TI 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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https://www.ti.com/product/TPS62746/part-details/TPS62746YFPR
https://www.ti.com/product/TPS62746/part-details/TPS62746YFPT
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 1-Oct-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & Diameter ' '
Cavity —>| A0 |<—
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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS62746YFPR DSBGA YFP 8 3000 180.0 8.4 0.98 | 1.68 | 0.59 4.0 8.0 Q1
TPS62746YFPT DSBGA YFP 8 250 180.0 8.4 0.98 | 1.68 | 0.59 4.0 8.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 1-Oct-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS62746YFPR DSBGA YFP 8 3000 182.0 182.0 20.0
TPS62746YFPT DSBGA YFP 8 250 182.0 182.0 20.0
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% PACKAGE OUTLINE
YFPOOOS8 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

BALL A1—}:

CORNER |
D
0.30
0.25

0.5 MAX
G QD B |
SEATING PLANE
0.19
0.13
SYMM
y
!
TOHO
|
1 O10
SYMM
G2  f—e—-1 .
TYP ‘ D: Max = 1.592 mm, Min =1.531 mm
1O o n-
[0.4]Tvp ‘ E: Max = 0.896 mm, Min =0.836 mm
D ©
xog ]
[ [0.01500 [c|A[B] 0.4|TYP

4225242/A 08/2019

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YFPOOOS8 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

(0.4) TYP
8X (7 0.23
(©0.23) 1 5
_ - |
(0.4) TYP ‘
A _ ‘
‘ SYMM
o N -
C |
|
|
’ |
SYMM
¢

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 50X
0.05 MAX 0.05 MIN METAL UNDER
(@0.23) /”\\//ﬁASOLDERMASK
METAL / N
I |
\ 1
) bl
SOLDER MASK—" EéﬁngD EXPOSED‘*///TT’/ gg%éaRMASK
OPENING METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4225242/A 08/2019

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YFPOOOS8 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

(0.4) TYP

8X (J0.25) —= (R0.05) TYP

(0.4)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X

4225242/A 08/2019

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/
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