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5 Device Comparison Table

DEVICE NUMBER OUTPUT Vout FOLDBACK TYPICAL SOFT OUTPUT
CURRENT |DISCHARGE| CURRENT LIMIT | OUTPUT CAPACITOR START VOLTAGE

TPS628501QDRLRQ1 1A ON OFF 2x10 yF internal 1 ms adjustable
TP8628501(%§)QDRLRQ1 1A OFF OFF 2 x10 pF internal 1 ms adjustable
TPS6285018AQDRLRQ1 1A ON OFF 10 uF internal 1 ms fixed 1.2V
TPS628501(9)80DRLRQ1 1A ON OFF 10 uF internal 1 ms fixed 1.1V
TPS6285010MQDRLRQ1 1A ON OFF 2 x 10 pF internal 1 ms fixed 1.8 V
TPS628502QDRLRQ1 2A ON OFF 2 x10 pF internal 1 ms adjustable
TP8628502(%?QDRLRQ1 2A OFF OFF 2 x10 pF internal 1 ms adjustable
TPS62850240QDRLRQ1 2A ON ON 2x10 pF internal 1 ms adjustable
TPS6285020MQDRLRQ1 2A ON OFF 2 x 10 uF internal 1 ms fixed 1.8 V
TPS6285021HQDRLRQ1 2A ON OFF 2 x 10 pF internal 1 ms fixed 3.3V
TPS628503QDRLRQ1 3A ON OFF 2 x 10 pF internal 1 ms adjustable

(1) Preview
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6 Pin Configuration and Functions
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6-1. 8-Pin SOT583 DRL Package for TPS62850x-Q1 (Top View)

3% 6-1. Pin Functions

PIN
110 DESCRIPTION

NAME NO.

This is the enable pin of the device. Connect to logic low to disable the device. Pull high to
EN 2 | . o

enable the device. Do not leave this pin unconnected.
FB 5 | Voltage feedback input. Connect the resistive output voltage divider to this pin.
GND 8 Ground pin

The device runs in PFM/PWM mode when this pin is pulled low. When the pin is pulled high,
MODE/SYNC 3 the device runs in forced PWM mode. Do not leave this pin unconnected. The mode pin can

also be used to synchronize the device to an external frequency. See 7 7.5 for the detailed
specification for the digital signal applied to this pin for external synchronization.

Device compensation and frequency set input. A resistor from this pin to GND defines
COMP/FSET 4 the compensation of the control loop as well as the switching frequency if not externally
synchronized.

PG 6 O Open-drain power-good output
SW 7 This is the switch pin of the converter and is connected to the internal power MOSFETSs.
VIN 1 Power supply input. Make sure the input capacitor is connected as close as possible

between the VIN and GND pins.
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7 Specifications

7.1 Absolute Maximum Ratings
over operating temperature range (unless otherwise noted)(")

MIN MAX UNIT
Pin voltage@ VIN -0.3 6.5 \%
Pin voltage@ SW (DC) -0.3 Vin+0.3 \%
Pin voltage(® SW (AC, less than 10ns)®) =3 10 v
Pin voltage(@ COMP/FSET, PG -0.3 Vin+ 0.3 \%
Pin voltage®® EN, MODE/SYNC, FB ~0.3 6.5 Vv
Tstg Storage temperature -65 150 °C

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

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

(3)  While switching

7.2 ESD Ratings

VALUE UNIT
v Electrostatic Human body model (HBM), per AEC Q100-002(") +2000 v
(ESD) | discharge Charged device model (CDM), per AEC Q100-011 +750

(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
7.3 Recommended Operating Conditions
Over operating temperature range (unless otherwise noted)

MIN NOM MAX| UNIT
VN Input voltage range 2.7 6 \%
Vout Output voltage range 0.6 5.5 \%
L Effective inductance 0.32 0.47 1.2 uH
Cout Effective output capacitance(") 8 10 200 uF
CiN Effective input capacitance(") 10 uF
Rcr 4.5 100 kQ
Isink_PG Sink current at PG pin 0 2 mA
lout Output current, TPS628501 0 1 A
lout Output current, TPS628502 0 2 A
lout Output current, TPS628503"% 0 3 A
T, Junction temperature —40 150 °C

(1) The values given for all the capacitors in the table are effective capacitance, which includes the DC bias effect. Due to the DC bias
effect of ceramic capacitors, the effective capacitance is lower than the nominal value when a voltage is applied. Please check the
manufacturer’s DC bias curves for the effective capacitance vs DC voltage applied. Further restrictions may apply. Please see the
feature description for COMP/FSET about the output capacitance vs compensation setting and output voltage.

(2) This part is designed for a 2-A continuous output current at a junction temperature of 105 °C or 3-A at a junction temperature of 85 °C;
exceeding the output current or the junction temperature can significantly reduce lifetime.
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7.4 Thermal Information

TPS62850x-Q1 TPS62850x-Q1
THERMAL METRIC(") DRL (JEDEC)@ DRL (EVM) UNIT
8 PINS 8 PINS
Reua Junction-to-ambient thermal resistance 110 60 °C/W
Reuc(top) Junction-to-case (top) thermal resistance 41.3 n/a °C/W
Rays Junction-to-board thermal resistance 20 n/a °C/W
Yr Junction-to-top characterization parameter 0.8 n/a °C/W
Y Junction-to-board characterization parameter 20 n/a °C/W
Rauc(bot) Junction-to-case (bottom) thermal resistance n/a n/a °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.
(2) JEDEC standard PCB with 4 layers, no thermal vias

7.5 Electrical Characteristics
Over operating junction remperature range (T, = -40°C to +150°C) and V|y = 2.7 V to 6 V. Typical values at V\y =5V and T,
= 25°C. (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
SUPPLY
. EN = VN, no load, device not switching,
la Quiescent current MODE = GND, Vgur = 0.6 V 17 36 MA
EN = GND, Nominal value at T; = 25°C,
Isp Shutdown current Max value at T, = 150°C 1.5 48 MA
V) rising 245 2.6 27 \Y
VuvLo Undervoltage lock out threshold -
V) falling 21 2.5 2.6 \%
- Thermal shutdown threshold T, rising 170 °C
IS0 Thermal shutdown hysteresis T, falling 15 °C
CONTROL and INTERFACE
VEN,H Input threshold voltage at EN, rising edge 1.05 1.1 1.15 \
VEN,IL Input threshold voltage at EN, falling edge 0.96 1.0 1.05 \Y
Vv High-level input-threshold voltage at 11 v
H MODE/SYNC :
lenke | Input leakage current into EN Viy =Vinyor V. =GND 125 nA
Low-level input-threshold voltage at
Vi MODE/SYNC 031 Vv
ke Input leakage current into MODE/SYNC 100 nA
. Time from EN high to device starts
tbelay Enable delay time switching; Vy applied already 135 200 520 us
Time from EN high to device starts
tDelay Enable delay time switching; V,y applied already, 480 us
Vin23.3V
. Time from device starts switching to
tRamp Output S5 TINGERIR power good; device not in current limit 0.8 13 18 ms
. Time from device starts switching to
tRamp Output voltage ramp time power good; device not in current limit 90 150 210 Hs
fayne Frequengy rgnge on MODE/SYNC pin for 18 4l MHz
synchronization
Duty cycle of synchronization signal at o o
MODE/SYNC 20% 80%
Time to lock to external frequency 50 us
resistance from COMP/FSET to GND for |internal frequency setting with
) _ 0 25 kQ
logic low f=2.25MHz
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Over operating junction remperature range (T; = -40°C to +150°C) and V| = 2.7 V to 6 V. Typical values at Viy=5V and T,
= 25°C. (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
L internal frequency setting with
Voltage on COMP/FSET for logic high f = 2 25 MHz VN \Y
VTHiPG g\éF;eF\)/Z\INer good threshold voltage; rising (o/oVFB) 92% 95% 98%
Vi pe B\C/Fl’e‘\’lg‘l’"er good threshold voltage; falling (%Veg) 87%  90%  93%
ggﬁ’eﬁg‘l"’er good threshold voltage; rising (%Vg) 107%  110%  113%
Vi pe OVP power good threshold voltage;
DC Ief’/e‘l"’ ¢ voltage; falling (%Vg) 104%  107%  111%
VpgoL Low-level output voltage at PG Isink_pg = 2 MA 0.07 0.3 \Y
lpg ke | Input leakage current into PG Vpg =5V 100 nA
. . for a high level to low level transition on
tpe PG deglitch time the power good output 40 HS
OUTPUT
Veg Feedback voltage, adjustable version 0.6 \%
Veg Feedback voltage, fixed voltage versions |for TPS62850108 1.1 \%
Veg Feedback voltage, fixed voltage versions |for TPS6285018A 1.2 \
Veg Feedback voltage, fixed voltage versions |for TPS6285010M, TPS6285020M 1.8 \
Veg Feedback voltage, fixed voltage versions |for TPS6285021H 3.3 \Y
Input leakage current into FB, adjustable
IFB.LKG Veprsion 9 ) Veg = 0.6V 1 70| nA
| Input leakage current into FB, fixed 1 nA
FBLKG  lyoltage versions
Veg Feedback voltage accuracy PWM, ViN2Vour +1V 1% 1%
PFM, Viy 2 Vour+ 1V, Vour21.0V, 40 o
VEg Feedback voltage accuracy Copefr2 10 uF, L = 0.47uH 1% 2%
PFM, Viy 2Voyr+ 1V, Vour <1.0V,
ViR Feedback voltage accuracy Coeff 2 15 WF, L = 0.47uH -1% 3%
Load regulation PWM 0.05 Y%lA
Line regulation PWM, loyt=1A, VN2 Vour+1V 0.02 %IV
Rpis Output discharge resistance 100 Q
MODE = high, see the FSET pin
fsw PWM Switching frequency range functionality about setting the switching 1.8 2.25 4| MHz
frequency
MODE = low, see the FSET pin
fsw PWM Switching frequency range functionality about setting the switching 1.8 3.5 MHz
frequency
fsw PWM Switching frequency with COMP/FSET tied to GND or Vg 2.025 2.25 2.475| MHz
fsw PWM Switching frequency tolerance ésr\'lng aresistor from COMP/FSET to -12% 12%
ton,min Minimum on-time of high-side FET ViN23.3V, T;=-40°Cto 125°C 35 50 ns
ton,min Minimum on-time of low-side FET 10 ns
R High-side FET on-resistance Vinz5V 65 120 mQ
DS(ON)
Low-side FET on-resistance VN5V 33 70 mQ
High-side MOSFET leakage current T,=85°C 25 MA
High-side MOSFET leakage current 0.01 44 MA
Low-side MOSFET leakage current T,=85°C 3.7 pA
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Over operating junction remperature range (T; = -40°C to +150°C) and V| = 2.7 V to 6 V. Typical values at Viy=5V and T,
= 25°C. (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

Low-side MOSFET leakage current 0.01 70 pA

SW leakage V(SW) = 0.6V, current into SW pin -0.05 11 pA
. . . - DC value, for TPS628503;

ILMH High-side FET switch current limit Vin=33V106 3.45 4.5 51 A
. . . . DC value, for TPS628502;

ILMH High-side FET switch current limit V=3Vt 6V 2.85 3.4 3.9 A
. . . . DC value, for TPS628501;

ILMH High-side FET switch current limit Vin=3V106V 21 2.6 3.0 A

lumnee | Low-side FET negative current limit DC value -1.8 A
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7.6 Typical Characteristics
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8 Parameter Measurement Information
8.1 Schematic

TPS62850x-Q1
VIN SW

EN FB
MODE/SYNC
COMP/FSET

O PG

GND

8-1. Measurement Setup (TPS62850x-Q1)

5 8-1. List of Components

REFERENCE DESCRIPTION MANUFACTURER (")
IC TPS628502QDRLRQ1 Texas Instruments
L 0.47-pH inductor DFE252012PD Murata

Cin 2x 10 uF /6.3 V GCM188D70J106M Murata
Cout 2 x 10 yF /6.3 V GCM188D70J106M for Vout 2 1 V Murata
Cout 3x10 uF /6.3 V GCM188D70J106M for Vout < 1V Murata

Recr 8,06 kQ Any

Crr 10 pF Any

R4 Depending on VOUT Any

Ro Depending on VOUT Any

Rs 100 kQ Any

(1)  See the Third-party Products Disclaimer.
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9 Detailed Description
9.1 Overview

The TPS62850x-Q1 synchronous switch mode power converters are based on a peak current mode control
topology. The control loop is internally compensated.

To optimize the bandwidth of the control loop to the wide range of output capacitance that can be used with the
TPS62850x-Q1, the internal compensation has two settings. See 7 9.3.2. One out of the two compensation
settings is chosen either by a resistor from COMP/FSET to GND, or by the logic state of this pin. The
regulation network achieves fast and stable operation with small external components and low-ESR ceramic
output capacitors. The devices can be operated without a feedforward capacitor on the output voltage divider,
however, using a typically 10-pF feedforward capacitor improves transient response.

The devices support forced fixed frequency PWM operation with the MODE pin tied to a logic high level. The
frequency is defined as either 2.25 MHz internally fixed for the TPS62850x-Q1 when COMP/FSET is tied to GND
or VIN, or in a range of 1.8 MHz to 4 MHz defined by a resistor from COMP/FSET to GND. Alternatively, the
devices can be synchronized to an external clock signal in a range from 1.8 MHz to 4 MHz, applied to the MODE
pin with no need for additional passive components. An internal PLL allows you to change from internal clock to
external clock during operation. The synchronization to the external clock is done on a falling edge of the clock
applied at MODE to the rising edge on the SW pin. This allows a roughly 180° phase shift when the SW pin is
used to generate the synchronization signal for a second converter. When the MODE pin is set to a logic low
level, the device operates in power save mode (PFM) at low output current and automatically transfers to fixed
frequency PWM mode at higher output current. In PFM mode, the switching frequency decreases linearly based
on the load to sustain high efficiency down to very low output current.

9.2 Functional Block Diagram

____________________________ 1
me—— 157 1

| |

I Bias _l — |

I Regulator Gate Drive and Control Iﬁ, |

| |

| | I

: Oscillator [

Ipeak I

EN [ * |

| = |

MODE/SYNC [ — H [ O |
| . gm_ﬁ —— |GND

Device J I

PG [ }— =
Control Bandgap |
I [ FB

COMP/FSET |;]— = I

|

I Thermal |

| Shutdown |

L T T T D e e e o e e e e a

9.3 Feature Description
9.3.1 Precise Enable (EN)
The voltage applied at the enable pin of the TPS62850x-Q1 is compared to a fixed threshold of 1.1 V for a rising

voltage. This allows you to drive the pin by a slowly changing voltage and enables the use of an external RC
network to achieve a power-up delay.

The Precise Enable input provides a user-programmable undervoltage lockout by adding a resistor divider to the
input of the Enable pin.
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The enable input threshold for a falling edge is typically 100 mV lower than the rising edge threshold. The
TPS62850x-Q1 starts operation when the rising threshold is exceeded. For proper operation, the enable (EN)
pin must be terminated and must not be left floating. Pulling the enable pin low forces the device into shutdown,
with a shutdown current of typically 1 pA. In this mode, the internal high-side and low-side MOSFETSs are turned
off and the entire internal control circuitry is switched off.

9.3.2 COMP/FSET
This pin allows to set three different parameters:

* Internal compensation settings for the control loop (two settings available)
* The switching frequency in PWM mode from 1.8 MHz to 4 MHz
» Enable/disable spread spectrum clocking (SSC)

A resistor from COMP/FSET to GND changes the compensation as well as the switching frequency. The change
in compensation allows you to adopt the device to different values of output capacitance. The resistor must be
placed close to the pin to keep the parasitic capacitance on the pin to a minimum. The compensation setting
is sampled at start up of the converter, so a change in the resistor during operation only has an effect on the
switching frequency but not on the compensation.

To save external components, the pin can also be directly tied to VIN or GND to set a pre-defined setting. Do not
leave the pin floating.

The switching frequency has to be selected based on the input voltage and the output voltage to meet the
specifications for the minimum on-time and minimum off-time.

Example: Viy=5V, Voyr=0.6 V-->duty cycle=0.6V/5V =0.12

o —>toumin=1/fs x 0.12
o > foumax =1/ tonmin X 0.12=1/0.05 ps x 0.12 = 2.4 MHz

The compensation range has to be chosen based on the minimum capacitance used. The capacitance can be
increased from the minimum value as given in & 9-1, up to the maximum of 200 uF in both compensation
ranges. If the capacitance of an output changes during operation, for example, when load switches are used to
connect or disconnect parts of the circuitry, the compensation has to be chosen for the minimum capacitance on
the output. With large output capacitance, the compensation must be done based on that large capacitance to
get the best load transient response. Compensating for large output capacitance but placing less capacitance on
the output can lead to instability.

The switching frequency for the different compensation setting is determined by the following equations.

For compensation (comp) setting 1 with spread spectrum clocking (SSC) disabled:

18MHz - kQ

Rer(kQ) =
fs(MHz) 1)

For compensation (comp) setting 1 with spread spectrum clocking (SSC) enabled:

60MHz - kQ2

Rer(kQ) =
(key Ss(MHz) @)

For compensation (comp) setting 2 with spread spectrum clocking (SSC) disabled:
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180MHz - kQ
Rer(kQ) = —— "=
ﬁ(MHZ) (3)
3 9-1. Switching Frequency, Compensation, and Spread Spectrum Clocking
"gﬂ}'ﬂg'}" MINIMUM OUTPUT MINIMUM OUTPUT
Rce COMPENSATION SWITCHING FREQUENCY CAPACITANCE CAPACITANCE CAPACITANCE
FOR VOUT <1V FOR1V<sVOUT <33V | FORVOUT23.3V
for smallest output capacitance
: 1.8 MHz (10 kQ) .. 4 MHz (4.5 kQ)
10kQ .. 4.5kQ (comp setting 1) ) o_p 15 uF 10 uF 8 uF
SSC disabled according to FR2= 1
for smallest output capacitance
: 1.8 MHz (33 kQ) .. 4 MHz (15 kQ)
33kQ .. 15kQ (comp setting 1) ! . 15 uF 10 pF 8 uF
SSC enabled according to Equation 2
for best transient response
(larger output capacitance) 1.8 MHz (100 kQ) ..4 MHz (45 kQ)
100kQ .. 45 kQ (comp setting 2) according to Equation 3 30k L 15 WF
SSC disabled
for smallest output capacitance
tied to GND (comp setting 1) internally fixed 2.25 MHz 15 uF 10 pF 8 uF
SSC disabled
for best transient response
. (larger output capacitance) . )
tied to V|y (comp setting 2) internally fixed 2.25 MHz 30 pF 18 uF 15 uF
SSC enabled

Refer to 7 10.1.3.2 for further details on the output capacitance required depending on the output voltage.

A resistor value that is too high for Rgr is decoded as "tied to V|\", a value below the lowest range is decoded as
"tied to GND". The minimum output capacitance in ¥ 9-1 is for capacitors close to the output of the device. If the
capacitance is distributed, a lower compensation setting can be required.

9.3.3 MODE / SYNC

When MODE/SYNC is set low, the device operates in PWM or PEM mode, depending on the output current.
The MODE/SYNC pin allows you to force PWM mode when set high. The pin also allows you to apply an
external clock in a frequency range from 1.8 MHz to 4 MHz for external synchronization. The specifications for
the minimum on-time and minimum off-time has to be observed when setting the external frequency. For use
with external synchronization on the MODE/SYNC pin, the internal switching frequency must be set by R¢r
to a similar value than the externally applied clock. This ensures that, if the external clock fails, the switching
frequency stays in the same range and the compensation settings are still valid.

9.3.4 Spread Spectrum Clocking (SSC)

The device offers spread spectrum clocking as an option. When SSC is enabled, the switching frequency is
randomly changed in PWM mode when the internal clock is used. The frequency variation is typically between
the nominal switching frequency and up to 288 kHz above the nominal switching frequency. When the device
is externally synchronized by applying a clock signal to the MODE/SYNC pin, the TPS62850x-Q1 follows the
external clock and the internal spread spectrum block is turned off. SSC is also disabled during soft start.

9.3.5 Undervoltage Lockout (UVLO)

If the input voltage drops, the undervoltage lockout prevents misoperation of the device by switching off both the
power FETs. When enabled, the device is fully operational for input voltages above the rising UVLO threshold
and turns off if the input voltage trips below the threshold for a falling supply voltage.

9.3.6 Power Good Output (PG)

Power good is an open-drain output that requires a pullup resistor to any voltage up to the recommended input
voltage level. It is driven by a window comparator. PG is held low when the device is disabled, in undervoltage
lockout in thermal shutdown, and not in soft start. When the output voltage is in regulation hence, within the
window defined in the electrical characteristics, the output is high impedance.
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V|n must remain present for the PG pin to stay low. If the power good output is not used, it is recommended to tie
to GND or leave open. The PG indicator features a de-glitch, as specified in the electrical characteristics, for the
transition from "high impedance" to "low" of its output.

i 9-2. PG Status

EN DEVICE STATUS PG STATE
X Vin<2V undefined
low Vinz22V low
high 2V <V)SUVLOORIin thermgl sljutdown OR Vour not in regulation low
OR device in soft start
high Vour in regulation high impedance

9.3.7 Thermal Shutdown

The junction temperature (T,) of the device is monitored by an internal temperature sensor. If T; exceeds 170°C
(typ), the device goes into thermal shutdown. Both the high-side and low-side power FETs are turned off and
PG goes low. When T, decreases below the hysteresis amount of typically 15°C, the converter resumes normal
operation, beginning with soft start. During a PFM pause, the thermal shutdown is not active. After a PFM pause,
the device needs up to 9 us to detect a junction temperature that is too high. If the PFM burst is shorter than this
delay, the device does not detect a junction temperature that is too high.

9.4 Device Functional Modes
9.4.1 Pulse Width Modulation (PWM) Operation

The TPS62850x-Q1 has two operating modes: forced PWM mode, which is discussed in this section, and
PWM/PFM as discussed in 37 9.4.2.

With the MODE/SYNC pin set to high, the TPS62850x-Q1 operates with pulse width modulation in continuous
conduction mode (CCM). The switching frequency is defined by a resistor from the COMP pin to GND or by
an external clock signal applied to the MODE/SYNC pin. With an external clock applied to MODE/SYNC, the
TPS62850x-Q1 follow the frequency applied to the pin. In general, the frequency range in forced PWM mode is
1.8 MHz to 4 MHz. However, the frequency needs to be in a range the TPS62850x-Q1 can operate at, taking the
minimum on-time into account.

9.4.2 Power Save Mode Operation (PWM/PFM)

When the MODE/SYNC pin is low, power save mode is allowed. The device operates in PWM mode as long
as the peak inductor current is above the PFM threshold of about 0.8 A. When the peak inductor current
drops below the PFM threshold, the device starts to skip switching pulses. In power save mode, the switching
frequency decreases with the load current maintaining high efficiency. In addition, the frequency set with the
resistor on COMP/FSET must be in a range of 1.8 MHz to 3.5 MHz.

9.4.3 100% Duty-Cycle Operation

The duty cycle of a buck converter operated in PWM mode is given as D = VOUT / VIN. The duty cycle
increases as the input voltage comes close to the output voltage and the off-time gets smaller. When the
minimum off-time of typically 10 ns is reached, the TPS62850x-Q1 skips switching cycles while it approaches
100% mode. In 100% mode, it keeps the high-side switch on continuously. The high-side switch stays turned
on as long as the output voltage is below the target. In 100% mode, the low-side switch is turned off. The
maximum dropout voltage in 100% mode is the product of the on-resistance of the high-side switch plus the
series resistance of the inductor and the load current.

9.4.4 Current Limit and Short Circuit Protection

The TPS62850x-Q1 is protected against overload and short circuit events. If the inductor current exceeds the
current limit I jn, the high-side switch is turned off and the low-side switch is turned on to ramp down the
inductor current. The high-side switch turns on again only if the current in the low side-switch has decreased
below the low side current limit. Due to internal propagation delay, the actual current can exceed the static
current limit. The dynamic current limit is given as:
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|43
Ipeak(vpy = ILive +— - tep
(4)
where

* I mn is the static current limit as specified in the electrical characteristics
» L is the effective inductance at the peak current

» V| is the voltage across the inductor (V |\ - Vour)

* tpp is the internal propagation delay of typically 50 ns

The current limit can exceed static values, especially if the input voltage is high and very small inductances are
used. The dynamic high-side switch peak current can be calculated as follows:

Vin —Vour .50ns

Ipeak(typ) = ILIMH +

(5)
9.4.5 Foldback Current Limit and Short Circuit Protection

This is valid for devices where foldback current limit is enabled. If interested in this option, please contact Texas
Instruments.

When the device detects current limit for more than 1024 subsequent switching cycles, it reduces the current
limit from its nominal value to typically 1.3 A. Foldback current limit is left when the current limit indication goes
away. If device operation continues in current limit, it would, after 3072 switching cycles, try for full current limit
again for 1024 switching cycles.

9.4.6 Output Discharge

The purpose of the discharge function is to ensure a defined down-ramp of the output voltage when the device is
being disabled and to keep the output voltage close to 0 V when the device is off. The output discharge feature
is only active once the TPS62850x-Q1 have been enabled at least once since the supply voltage was applied.
The discharge function is enabled as soon as the device is disabled, in thermal shutdown, or in undervoltage
lockout. The minimum supply voltage required for the discharge function to remain active typically is 2 V. Output
discharge is not activated during a current limit or foldback current limit event.

9.4.7 Input Overvoltage Protection

When the input voltage exceeds the absolute maximum rating, the device is set to PFM mode so it cannot
transfer energy from the output to the input.
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10 Application and Implementation

Note

UTNARSPHNEETET TI SHAKKTE , TI THEREEBENTEYE, TINE PEAREBEE
RURDEATENA, FRNRIEANRERIT , LBRRSEIEE.

10.1 Application Information
10.1.1 Programming the Output Voltage

The output voltage of the TPS62850x-Q1 is adjustable. It can be programmed for output voltages from 0.6 V to
5.5 V using a resistor divider from VOUT to GND. The voltage at the FB pin is regulated to 600 mV. The value
of the output voltage is set by the selection of the resistor divider from Equation 6. It is recommended to choose
resistor values that allow a current of at least 2 pyA, meaning the value of R, must not exceed 400 kQ. Lower
resistor values are recommended for highest accuracy and most robust design.

R1:Rz.(VOUT—1j

Vs

(6)

10.1.2 External Component Selection
10.1.2.1 Inductor Selection

The TPS62850x-Q1 is designed for a nominal 0.47-pH inductor with a switching frequency of typically 2.25 MHz.
Larger values can be used to achieve a lower inductor current ripple but they can have a negative impact on
efficiency and transient response. Smaller values than 0.47 yH cause a larger inductor current ripple which
causes larger negative inductor current in forced PWM mode at low or no output current. For a higher or lower
nominal switching frequency, the inductance must be changed accordingly. See 7 7.3 for details.

The inductor selection is affected by several effects like inductor ripple current, output ripple voltage, PWM-to-
PFM transition point, and efficiency. In addition, the inductor selected has to be rated for appropriate saturation
current and DC resistance (DCR). Equation 7 calculates the maximum inductor current.

Al

L(max)

L(max) = IOUT(max) + 2

Vour - (1 — VOUT)
Vin b

L min fSW (8)

1
()

AI L(max) =

where

* i (max) is the maximum inductor current
* Al may) is the peak-to-peak inductor ripple current
* Lmin is the minimum inductance at the operating point

Fz 10-1. Typical Inductors

TYPE INDUCTANCE CURRENT () FOR DEVICE scv?ré:ﬁlLG ?ﬂyx'::]l?nN: MANUFACTURER®)
FREQUENCY
XFL4015-471ME 0.47 pH, £20% 35A TPS628501 / 502 2.25 MHz 4x4x16 Coilcraft
XFL4015-701ME 0.70 pH, £20% 3.3A TPS628501 / 502 2.25 MHz 4x4x16 Coilcraft
XEL3520-801ME 0.80 pH, +20% 20A TPS628501 / 502 2.25 MHz 35x32x20 Coilcraft
XEL3515-561ME 0.56 pH, +20% 45A TPS628501 / 502 2.25 MHz 3.5x32x1.5 Coilcraft
XFL3012-681ME 0.68 uH, +20% 21A TPS628501 / 502 2.25 MHz 3.0x3.0x1.2 Coilcraft
XPL2010-681ML 0.68 pH, +20% 1.5A TPS628501 2.25 MHz 2x19x1 Coilcraft
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F= 10-1. Typical Inductors (continued)
NOMINAL

TYPE INDUCTANCE CURRENT () FOR DEVICE SWITCHING ?ﬂinx::]l?r:: MANUFACTURER®)
FREQUENCY
DFE252012PD-R68M 0.68 pH, £20% see data sheet TPS628501 / 502 2.25 MHz 25x2x1.2 Murata
DFE252012PD-R47M 0.47 pH, £20% see data sheet TPS628501 / 502 2.25 MHz 25x2x1.2 Murata
DFE201612PD-R68M 0.68 pH, £20% see data sheet TPS628501 / 502 2.25 MHz 2x1.6x1.2 Murata
DFE201612PD-R47M 0.47 pH, £20% see data sheet TPS628501 / 502 2.25 MHz 2x1.6x1.2 Murata

(1) Lower of Irms at 20°C rise or Igat at 20% drop.
(2) See the Third-party Products Disclaimer.

Calculating the maximum inductor current using the actual operating conditions gives the minimum saturation
current of the inductor needed. A margin of about 20% is recommended to add. A larger inductor value is also
useful to get lower ripple current, but increases the transient response time and size as well.

10.1.3 Capacitor Selection
10.1.3.1 Input Capacitor

For most applications, 10-yF nominal is sufficient and is recommended. The input capacitor buffers the input
voltage for transient events and also decouples the converter from the supply. A low-ESR multilayer ceramic
capacitor (MLCC) is recommended for best filtering and must be placed between VIN and GND as close as
possible to those pins.

10.1.3.2 Output Capacitor

The architecture of the TPS62850x-Q1 allows the use of tiny ceramic output capacitors with low equivalent
series resistance (ESR). These capacitors provide low output voltage ripple and are recommended. To keep
its low resistance up to high frequencies and to get narrow capacitance variation with temperature, it is
recommended to use X7R or X5R dielectric. Using a higher value has advantages like smaller voltage ripple and
a tighter DC output accuracy in power save mode.

The COMP/FSET pin allows you to select two different compensation settings based on the minimum
capacitance used on the output. The maximum capacitance is 200 yF in any of the compensation settings.
The minimum capacitance required on the output depends on the compensation setting and output voltage.

For output voltages below 1 V, the minimum increases linearly from 10 yF at 1 V to 15 yF at 0.6 V with the
compensation setting for smallest output capacitance. Other compensation ranges are equivalent. See & 9-1 for
details.

10.2 Typical Application

Viy TPS62850x-Q1

27V-6V Vour
VIN SW * O
EN FB = Cour
MODE/SYNC 2 01600§F
COMP/FSET

o PG —O
GND -4
10-1. Typical Application
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10.2.1 Design Requirements

The design guidelines provide a component selection to operate the device within the recommended operating

conditions.

10.2.2 Detailed Design Procedure

R1=Rz.(V"”—1j

Vs

With Vg = 0.6 V:

& 10-2. Setting the Output Voltage

©)

NOMINAL OUTPUT VOLTAGE Vour R R, Cer EXACT OUTPUT VOLTAGE
0.8V 16.9 kQ 51kQ 10 pF 0.7988 V
1.0V 20 kQ 30 kQ 10 pF 1.0V
11V 39.2 kQ 47 kQ 10 pF 1.101V
12V 68 kQ 68 kQ 10 pF 12V
15V 76.8 kQ 51kQ 10 pF 15V
1.8V 80.6 kQ 40.2 kQ 10 pF 1.803 V
25V 47.5kQ 15 kQ 10 pF 25V
3.3V 88.7 kQ 19.6 kQ 10 pF 3.315V
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10.2.3 Application Curves

All plots have been taken with a nominal switching frequency of 2.25 MHz when set to PWM mode, unless
otherwise noted. The BOM is according to Table 8-1.
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50 75
100p 1m 10m 100m 1 3 0 0.5 1 1.5 2 25 3
Output Current (A) Output Current (A)
Vour = 3.3V PFM Tp=25°C Vour = 3.3V PWM Tp=25°C
10-2. Efficiency versus Output Current 10-3. Efficiency versus Output Current
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10-18. Output current versus ambient
temperature
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Tekstop.

vouT)

@ sooms v @2 )[zn ops Jﬁw?npr‘.,si'/‘eh ][ AR T mva
Vour=1.2V PFM Ta=25°C
Vin=5.0V lour=0.2At0 1.8 At0 0.2 A

10-26. Load Transient Response

stop

|
L

Avout

H?N‘I’m:\‘h ][ Aux T 4§1mv]
Vour=12V PWM Ta=25°C
Vin=5.0V lour=0.2Ato 1.8At0 0.2 A

® sooma - @ e

10-27. Load Transient Response

Teksstop.

B N BN

VouT|

@ s00mA & @

J(z00ms 50065/ Aok 7 asImy
1M points

Vour=1.0V PFM
VIN =50V

Ta=25°C
lour=0.2At0 1.8At00.2 A

10-28. Load Transient Response

stop

|
S

vouT,

(]
Vour=1.0V PWM Ta=25°C
ViN=5.0V lour=0.2At0 1.8 At0 0.2 A

500mA % @2 }{20.0us Hs.nncsls ][ AuX S 453mv
1M points

10-29. Load Transient Response

Tek Stop

vouT!

(@ soomr v @ )[zn o ][W'ﬁﬁs ][ Aux 7 asamy
Vour = 0.6V PFM Ta=25°C
Vin=3.3V lour = 0.2Ato 1.8 Ato 0.2 A

10-30. Load Transient Response

“Tek Stop.

|
L

vouT,

VOUT =06V PWM
V|N =33V

@ 500mA % @ [20.0us

5.00G5/5 Aux 7 4s3mv
1M points

Ta=25°C
lour=0.2Ato 1.8 At0 0.2 A

10-31. Load Transient Response
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|
R R

vout

(@ _s00mv o @ )[Iﬂnus ][‘Iggr\kﬂspgsims][ Aux S aszmv]
Vour =33V PFM Ta=25°C
lout = 0.2 A Vn=45Vt055Vto4.5V

10-32. Line Transient Response

INSTRUMENTS
www.ti.com.cn
| E \
| I N
® soomv o @ Lvnnpc J lEEE‘Z’Jm,J[ AUX T 4§zmv]
Vour =3.3V PWM Ta=25°C

lour=2A Vin=45Vto55Vto45V

10-33. Line Transient Response

Tokstop
o
B / L
{zjvour
(@ Soomv ov @ s )
Vour= 1.8V PFM Ta=25°C
IOUT =0.2A VIN =45Vto55Vio4.5V

10-34. Line Transient Response

Tekstop
/ i
| : \
[ jvouT
(@ s00mv o @ [mous ]mgr‘kn%:ms[ Aux S 453mV
Vour=1.8V PWM Ta=25°C
IOUT=2A VIN =45Vto55Vto4.5V

10-35. Line Transient Response

/
S R

[24vouT,

(@ soomv on @ (o T T
VOUT =12V PFM Ta= 25°C
lout = 0.2 A ViN=45Vt055Vto45V

10-36. Line Transient Response

Tek Stop

I

| i \

[2vouT:

[mous ]moMS/s ][ Aux S 453mV

@ 500mv oL @
100k points,

VOUT =12V PWM Ta= 25°C

lour=2A VNn=45V1to55Vto4.5V

10-37. Line Transient Response
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I
s / [P
Elveur
(@ soomv o @ )Wns ][‘Iggr\kflsp;sms][ Aux S aszmv]
Vour=1.0V PFM Ta=25°C
lout =0.2 A Vn=45Vt055Vto4.5V

10-38. Line Transient Response

stop

—— | : \

—

Jvour

® soomv o @ [rooes

oorpoms) ™7 )
Vour=1.0V PWM Ta=25°C
lour = 2 A ViN=45V1055Vt04.5V

10-39. Line Transient Response

Tek Stop

]
P —

[vouT,

[T J[izaer, J[ AT v
s

® ooy o 2 100k point:
Vour = 0.6 V PFM Ta=25°C
lour = 0.2 A Vin=30Vt036Vto3.0V

10-40. Line Transient Response

/ v \
oo . -
m
[Z{vouT.
(@ s00mv o @ [mous ]Hggr\kniﬁm[ Aux S 453mV
Vour=0.6V PWM Tp=25°C
IOUT=2A VIN =30Vto3.6Vto3.0V

10-41. Line Transient Response

vouT)

)(2-00ps, 5.00G5/5 Aux 7 454mv
1M points )

VOUT =33V PFM TA =25°C
V|N =5V IOUT =0.2A

10-42. Output Voltage Ripple

Tek Stop

AvouT,

[z.oous 5.00GS/s Aux S a5amv
M points

VOUT =33V PWM Ta= 25°C
ViN=5V loutT=2A

10-43. Output Voltage Ripple
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( 2 )[z oops 1[";1;;:‘:: ][ AUX T 4§4mv] ( 2 Lz oops. H?r\:'ﬁfh ][ AUk T 4§4mv]
Vour=1.8V PFM Ta=25°C Vour=1.8V PWM Ta=25°C
V|N=5V IOUT=0'2A V|N=5V IOUT=2A
10-44. Output Voltage Ripple 10-45. Output Voltage Ripple
( 2 J[W][Wﬁﬁs ][ AUx S asamv ( 2 [W“mopcjﬁs H Aux T 454mv]
Vour=1.2V PFM Ta=25°C Vour=1.2V PWM Ta=25°C
V|N=5V IOUT=0-2A V|N=5V IOUT=2A
10-46. Output Voltage Ripple 10-47. Output Voltage Ripple
Tek Stop Tek Stop
( 2 )[2 o0ps. ][fnﬁ"p?.ﬁs ][ Aux £ dsamv 2 [2.oous ][?iv?“ﬁﬁ; ][ Aux 7 asamy
Vour=1.0V PFM Ta=25°C Vour=1.0V PWM Ta=25°C
V|N=5V IOUT=0-2A V|N=5V IOUT=2A
10-48. Output Voltage Ripple 10-49. Output Voltage Ripple
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Tek stop.

Avout’

e 2 J[2.00m5 [Goser [ Aw 7w
1M points )

Ta=25°C
lOUT =0.2A

Vour = 0.6V PFM
VIN =33V

10-50. Output Voltage Ripple

stop

2.0005 [ AUx T asamv
M points

VOUT =06V
VlN =33V

PWM Tp=25°C
lout=2A

10-51. Output Voltage Ripple

stop =

[ fvour,

[ {vour.

@ 200V ov @

e oz [ @ 7 o
v points

10-54. Start-Up Timing

(@ 200V ov @ [z s J ™7
Vour =3.3V PWM or PFM Ta=25°C Vour=1.8V PWM or PFM Ta=25°C
V|N=5V IOUT=2A V|N=5V IOUT=2A
10-52. Start-Up Timing 10-53. Start-Up Timing
[ p— 5
z{vour. [z jvour.
® 20vova [Es T = 7w ® 20V @ [E T [ = -
Vour=1.2V PWM or PFM Ta=25°C Vour = 1.0V PWM or PFM Ta=25°C
V|N=5V IOUT=2A V|N=5V IOUT=2A

10-55. Start-Up Timing
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Teksstop.

WV o @ T

VOUT =06V

500MS/s H 2 7 172mv
1M points

PWM or PFM
VlN =33V IOUT=2A

10-56. Start-Up Timing

Tp = 25°C

10.3 System Examples

10.3.1 Fixed Output Voltage Versions

Versions with an internally fixed output voltage allow you to remove the external feedback voltage divider. This
not only allows you to reduce the total solution size but also provides higher accuracy as there is no additional
error caused by the external resistor divider. The FB pin needs to be tied to the output voltage directly as shown
in 10-57. The application runs with an internally defined switching frequency of 2.25 MHz by connecting

COMP/FSET to GND.

L
TPS62850x-Q1 0-47HH

EN
MODE/SYNC

FB

COMP/FSET

PG

GND

VOUT

10-57. Schematic for Fixed Output Voltage Versions

10.3.2 Synchronizing to an External Clock

The TPS62850x-Q1 can be externally synchronized by applying an external clock on the MODE/SYNC pin.
There is no need for any additional circuitry as long as the input signal meets the requirements given in the
electrical specifications. The clock can be applied / removed during operation, allowing you to switch from an
externally defined fixed frequency to power-save mode or to internal fixed frequency operation.

The value of the Rgp resistor must be chosen such that the internally defined frequency and the externally
applied frequency are close to each other. This ensures a smooth transition from internal to external frequency

and vice versa.
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Viv TPS62850x-Qf1
27V-6V 0.47 pH Vour
VIN SW 5

CIN

2*10 MT
0603 _L EN FB
C
MODE/SYNC 2*1%ULF
0603

COMP/FSET

fEXT@ w
O PG
1 GND

10-58. Schematic using External Synchronization

H(EXT

i - I ‘

il

Fy
Measure PlamplF1)  PZmax(C1) PEmin(C1) Pa: fallF1) PSriss(F1)  PBtreq(C1) [ PG - Measure PlamplF1)  PZmax(C1) Pamin(C1) Pa1allF1) PSiiss(F1)  PEifren(C1) P Pa- -
value 251207420 4249894 s value 31535693 s 2226617 ps

Vin=5V Rcr = 8.06 kQ lour =0.1A Vin=5V Rcr = 8.06 kQ lour =0.1A

VOUT =18V fEXT =2.5MHz VOUT =18V fEXT =2.5MHz
10-59. Switching from External Syncronization 10-60. Switching from External Synchronizaion
to Power-Save Mode (PFM) to Internal Fixed Frequency

11 Power Supply Recommendations

The TPS62850x-Q1 device family does not have special requirements for its input power supply. The output
current of the input power supply needs to be rated according to the supply voltage, output voltage, and output
current of the TPS62850x-Q1.

12 Layout
12.1 Layout Guidelines

A proper layout is critical for the operation of a switched mode power supply, even more at high switching
frequencies. Therefore, the PCB layout of the TPS62850x-Q1 demands careful attention to ensure operation and
to get the performance specified. A poor layout can lead to issues like poor regulation (both in 7 712.2 and load),
stability and accuracy weaknesses, increased EMI radiation, and noise sensitivity.

See for the recommended layout of the TPS62850x-Q1, which is designed for common external ground
connections. The input capacitor must be placed as close as possible between the VIN and GND pin.

Provide low inductive and resistive paths for loops with high di/dt. Therefore, paths conducting the switched load
current must be as short and wide as possible. Provide low capacitive paths (with respect to all other nodes)
for wires with high dv/dt. Therefore, the input and output capacitance must be placed as close as possible to
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the IC pins and parallel wiring over long distances and narrow traces must be avoided. Loops which conduct
an alternating current should outline an area as small as possible, as this area is proportional to the energy
radiated.

Sensitive nodes like FB need to be connected with short wires and not nearby high dv/dt signals (for example,
SW). As they carry information about the output voltage, they must be connected as close as possible to the
actual output voltage (at the output capacitor). The FB resistors, R4y and R, must be kept close to the IC and be
connected directly to the pin and the system ground plane.

The package uses the pins for power dissipation. Thermal vias on the VIN and GND pins help to spread the heat
into the pcb.

The recommended layout is implemented on the EVM and shown in the TPS628502EVM-092 Evaluation
Module User's Guide.

12.2 Layout Example

12-1. Example Layout
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13 Device and Documentation Support

13.1 Device Support

1311 B=AF-mERFH

TIAFNEE=ZAFRBIRFEXNELE , THEEAREREFRBRFIRENERAEERNIAT , TREMAL
KEMBRS LIRS T =RFRS —BHRRHIAT,

13.2 W R EEA

BRRXHEFREA , HSME ticom EMNSRHTmXHR, [ JTAZEH #TEM  BUSARK~RERE
AT, AXRESIMFAEE , BFEREASBITXEFIENEITALIER,.

13.3 XRFIR

TIE2E™ TR BERIBIMNEESZERE , TEZENETFIRERRE, ESRIEMWBENRITHE. BRNEH
ZHEHECHRFEAIIREBIENRIRIRITEB.

EENARHEINTBMEREFRRHE, XENEZHTERE TI HAHAE , HET—ERR TI RS ; FSHE T
B (EAZRD -

13.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
FIEBRENHEEMEENY,
13.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
“: \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
13.6 RiFF&
TI RiFER ARERIIEHABRETARE, 5FSBBEANE L.
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14 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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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

TPS6285010MQDRLRQ1 ACTIVE SOT-5X3 DRL 8 4000 RoHS & Green Call TI'| SN Level-2-260C-1 YEAR  -40to 125 10MQ Samples
TPS628501QDRLRQ1 ACTIVE SOT-5X3 DRL 8 4000 RoHS & Green Call TI'| SN Level-2-260C-1 YEAR  -40to 125 100Q Samples
TPS6285020MQDRLRQ1 ACTIVE SOT-5X3 DRL 8 4000 RoHS & Green Call TI'| SN Level-2-260C-1 YEAR  -40to 125 20MQ
TPS6285021HQDRLRQ1 ACTIVE SOT-5X3 DRL 8 4000 RoHS & Green Call TI'| SN Level-2-260C-1 YEAR  -40 to 150 21HQ
TPS62850240QDRLRQ1 ACTIVE SOT-5X3 DRL 8 4000 RoHS & Green Call TI'| SN Level-2-260C-1 YEAR  -40 to 150 240Q Samples
TPS628502QDRLRQ1 ACTIVE SOT-5X3 DRL 8 4000 RoHS & Green Call TI'| SN Level-2-260C-1 YEAR  -40to 125 200Q Samples
TPS628503QDRLRQ1 ACTIVE SOT-5X3 DRL 8 4000 RoHS & Green Call TI'| SN Level-2-260C-1 YEAR  -40to 125 300Q Samples

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.
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® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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.

OTHER QUALIFIED VERSIONS OF TPS628501-Q1, TPS628502-Q1 :
o Catalog : TPS628501, TPS628502

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
7'} |¢ KO
i |
& go W
Reel — ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QrSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TPS6285010MQDRLRQ1|SOT-5X3| DRL 8 4000 180.0 8.4 2.75 1.9 0.8 4.0 8.0 Q3
TPS6285020MQDRLRQ1|SOT-5X3| DRL 8 4000 180.0 8.4 2.75 1.9 0.8 4.0 8.0 Q3
TPS6285021HQDRLRQ1 [SOT-5X3| DRL 8 4000 180.0 8.4 2.75 1.9 0.8 4.0 8.0 Q3
TPS62850240QDRLRQ1 |SOT-5X3| DRL 8 4000 180.0 8.4 2.75 19 0.8 4.0 8.0 Q3
TPS628503QDRLRQ1 |SOT-5X3| DRL 8 4000 180.0 8.4 2.75 19 0.8 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)
TPS6285010MQDRLRQ1 SOT-5X3 DRL 8 4000 210.0 185.0 35.0
TPS6285020MQDRLRQ1 SOT-5X3 DRL 8 4000 210.0 185.0 35.0
TPS6285021HQDRLRQ1 SOT-5X3 DRL 8 4000 210.0 185.0 35.0
TPS62850240QDRLRQ1 SOT-5X3 DRL 8 4000 210.0 185.0 35.0
TPS628503QDRLRQ1 SOT-5X3 DRL 8 4000 210.0 185.0 35.0
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PACKAGE OUTLINE
SOT-5X3 - 0.6 mm max height

DRLOOO8SA

PLASTIC SMALL OUTLINE

E 1.3
1.1

PIN 1

ID AREA

L

L
10 ; ) 0.05 ___|

s e |

I ey NN

4224486/E 12/2021

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.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, interlead flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4.Reference JEDEC Registration MO-293, Variation UDAD

i
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EXAMPLE BOARD LAYOUT
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

= 8X (0.67)

SYMM
i | ¢
'd ‘ N (—h
8X (0.3) 1 ‘ ‘ | 8
e e e
| ‘ |
E— 1 SYMM
I e
‘ | ‘
I e R I
AT T T T ! ! 5
— ]
(RO.05) TYP ‘ ‘
\ (1.48) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:30X
0.05 MAX 0.05 MIN
AROUND AROUND
] —— \\
| |
| |
EXPOSED EXPOSED‘A/T//* ‘
METAL J METAL ;/5\,;
opENNG METAL METAL UNDER SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOEEEFNII\E/ISSK
(PREFERRED)

SOLDERMASK DETAILS

4224486/E 12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

|
8X (0.3) 1 E
|
\

SYMM

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4224486/E 12/2021

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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