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3A, 60V STEP DOWN DC/DC CONVERTER WITH LOW Iq

Check for Samples: TPS54362-Q1, TPS54362A-Q1

FEATURES + Reset Function Filter Time for Fast Negative
« Withstands Transients up to 60V With an Transients
Operating Range of 3.6V to 48V * Programmable Overvoltage Output Monitoring
« Asynchronous Switch Mode Regulator With * Programmable Undervoltage Output
External Components (L and C), Load Current Monitoring, Issuance of Reset if Output Falls
up to 3A (max) Below Threshold
« 0.8V + 1.5% Voltage Reference * Thermal Shutdown During Excessive Power
+  200kHz to 2.2MHz Switching Frequency Dls.S|pat|on o .
* High Voltage Tolerant Enable Input for ON/OFF * Switch Current Limit Protection
State « Short Circuit and Overcurrent Protection of

FET
» Junction Temperature Range: —40°C to 150°C
» Package: 20-pin HTSSOP PowerPAD™

+ Soft Start on Enable Cycle
+ Slew Rate Control on Internal Power Switch
« External Clock Input for Synchronization

- Pulse Skip Mode (PFM) During Light Output * Qualified for Automotive Applications
Loads With Quiescent Current = 65uA Typical
(LPM Operation) APPLICATIONS
+ External Compensation for Wide Bandwidth * Automotive Telematics
Error Amplifier + Navigation systems
* Internal Undervoltage Lock Out UVLO * In-Dash Instrumentation
* Programmable Reset Power on Delay + Battery Powered Applications
DESCRIPTION

The TPS54362/TPS54362A is a step down switch mode power supply with voltage supervisor. Integrated input
voltage line feed forward topology improves line transient regulation of the voltage mode buck regulator. The
regulator has a cycle-by cycle current limit. A pulse skip mode operation under no load reduces the supply
current to 65uA. Using the enable pin, the supply shutdown current is reduced to 1pA.
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A Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
PowerPAD is a trademark of Texas Instruments.

PRODUCTION DATA information is current as of publication date. Copyright © 2009-2011, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas !

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘m 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.

DESCRIPTION (CONTINUED)

An open drain reset signal indicates when the nominal output drops below the threshold set by an external
resistor divider network. The output voltage start up ramp is controlled by a soft start capacitor. There is an
internal undervoltage shut down which is activated when the input supply ramps down to 2.6V.

The device is protected during an overload conditions on the output by frequency fold back operation, and also
has thermal shutdown protection due to excessive power dissipation.

Table 1. ORDERING INFORMATION

DEVICE NUMBER CURRENT OUTPUT ORDERABLE NUMBER
TPS54362 3A TPS54362QPWPRQ1
TPS54362A 3A TPS54362AQPWPRQL1

ABSOLUTE MAXIMUM RATINGS®

VALUE UNIT
EN —0.3to 60 \Y
VIN —0.3 to 60
VReg -0.31t0 20
LPM -0.3t0 5.5
Input voltage
OV_TH -0.3t05.5
RST_TH -0.3t05.5
SYNC -0.3t05.5
VSENSE -0.3t0 5.5
Output voltage BOOT —0.3 to 65 \%
PH —0.3 to 60
-2 for 30ns
-1 for 200ns

-0.85 at Tj= -40°C
-0.5 at Ty= 125°C

RT -0.3t0 5.5

RST -0.3105.5

Cdly -0.3t08

SS -0.3t08

COMP -0.3t07
Temperature Operating virtual junction temperature range, T, —40 to 150 °C

Storage temperature range, Tsg -55to0 165 °C
Electrostatic discharge HBM @ 2 kv

(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. All voltages
are with respect to ground.

(2) The human body model is a 100pF capacitor discharged through a 1.5kQ resistor into each pin
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RECOMMENDED OPERATING CONDITIONS

MIN MAX | UNIT
\ Unregulated Buck supply input voltage (VIN, EN) 3.6 48 \%
VrReg  Regulator voltage range 0.9 18 \%
VReg  Power up in Low Power Mode (LPM) or Discontinuous Mode (DCM) 0.9 5.5 \%
Bootstrap Capacitor (BOOT) 3.6 56 \%
Switched outputs (PH) 3.6 48 \%
Logic level inputs (RST, VSENSE, OV_TH, RST_TH, Rslew, SYNC, RT) 0 5.25 \%
Logic level inputs (SS, Cdly, COMP) 0 6.5 \%
B3 Thermal resistance junction to ambient® 35| °C/w
B3c Thermal resistance junction to case® 10| °C/w
T, Operating junction temperature range -40 150 °C

(1) This assumes a JEDEC JESD 51-5 standard board with thermal vias with High K profile — See PowerPAD section and application note
from Texas Instruments (SLMA0O02) for more information.

(2) This assumes junction to exposed PAD.

(3) This assumes Tp = T; — Power dissipation x 8J, (Junction to Ambient).
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DC ELECTRICAL CHARACTERISTICS
VIN = 7V to 48V, EN=VIN, T, = —40°C to 150°C (unless otherwise noted)

TEST | PARAMETER | TEST CONDITIONS MIN TYP MAX| UNIT
INPUT POWER SUPPLY
Normal mode—Buck mode after initial start up 3.6 48 Y
Low power mode:
Info VIN Supply voltage on VIN line Falling threshold (LPM disabled) 8 Y
Rising threshold (LPM activated) 8.5 Y
High voltage threshold (LPM disabled) 25 27 30 Y
PT I9.normal | Quiescent current normal mode \?ﬁ\lei I?Sﬁgefég max duty cycle 5 10| mA
ILOAD < 1mA, VIN = 12V, T, = 25°C 65 75| pA
- | Quiescent current; low power —-40 < T, <150°C 75| pA
a-LPM mode ILOAD < 1mA, VIN = 24V, T, = 25°C 85| uA
-40 < Ty < 150°C 85| pA
EN = 0V, device is OFF, Ty = -40°C to 125°C, 10
PT Isp Shutdown VIN =24V A
EN = 0V, device is OFF, Tp = 25°C, VIN = 12V 1 4
TRANSITION TIMES (LOW POWER — NORMAL MODES)®
CT  |tw Hggs'ig”l‘osveﬁ)ywtgtmgg normal |\ = 12V, VReg = 5V, I gaq = 1A to 1MA 100 us
CT |ty ;(rzv”:rmrﬂg ddee't?)yn%fx";en:o'g‘é" VIN = 12V, VReg = 5V I gaq = 1MA to 1A 5 us
SWITCH MODE SUPPLY; VReg
Info VReg Regulator output VSENSE = 0.8V ref 0.9 18 Y
CT VSENSE | Feedback voltage VReg=0.91t018,VIN=7Vto48V 0.788 0.8 0.812 Y
PT Rps(on) Internal switch resistance Measured across VIN and PH, I, oo = 500mA 500 mQ
Info leL Switch current limit cycle by cycle | VIN =12 V 4 6 8 A
Info toN-Min Duty cycle pulse width Bench CHAR only 50 100 150
Info toFF-Min Bench CHAR only 100 200 250 ns
PT fsw Switch mode frequency Set using external resistor on RT pin 0.2 2.2| MHz
PT fsw Internal oscillator frequency -10% 10%
Info Isink Start up condition OV_TH =0V, VReg = 10V 1| mA
Info Iimit Prevent overshoot 0V < OV_TH < 0.8V, VReg = 10V 80| mA
PT: Production Tested
CT: Characterization Tested Only, NOT Production Tested
Info: User Information only, NOT Production Tested

(1) This test is for characterization only
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DC ELECTRICAL CHARACTERISTICS
VIN = 7V to 48V, EN=VIN, T, = —40°C to 150°C (unless otherwise noted)

TEST ‘ PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
ENABLE (EN)
PT Vi Low input threshold 0.7 \%
PT \um High input threshold 17 \%
PT likg Leakage into EN terminal EN = 6ov 100 135 PA
EN =12V 8 15 WA

RESET DELAY (Cdly)
PT Io Ea‘rtggf" capacitor charge | gy = pigh 14 2 26| pA
PT VThreshold Switching threshold Output voltage in regulation 2 \%
LOW POWER MODE (LPM)
PT Vi Low input threshold VIN = 12V 0.7 \%
PT Viy High input threshold VIN = 12V 1.7 \%
PT likg Leakage into LPM terminal LPM =5V 65 95 HA
RESET OUTPUT (RST)
PT trdly POR delay timer Based on Cdly capacitor, Cdly = 4.7nF 3.6 7 ms
PT RST_TH Reset threshold for VReg Check RST output 00.768 0.832 \%
PT tnRSTdly Filter time Delay before RST is asserted low 10 20 35 us
SOFT START (SS)
PT ’ Iss ‘ Soft-start source current 40 50 60 HA
SYNCHRONIZATION (SYNC)®
PT Vsyne Vi 0.7 Y
PT Viy 1.7 Y
PT likg Leakage SYNC =5V 65 95 WA
cT SYNC Input clock ;QV’;'Z %:X:/;\gigfszwfs Vi 180 2200| kHz
Info SYNCyans | Ext clock to internal clock No external clock, VIN =12 V, VReg =5V 32 ys
Info SYNCyans | Int clock to external clock 5?:;”:'5(:'8“ =1MHz, VIN =12V, 25 us
CT SYNCc Min duty cycle 30%
CT SYNCc Max duty cycle 70%
Rslew
CcT Irslew Rslew = 50k 20 pA
CT IRslew Rslew = 10k 100 pA
OVERVOLTAGE SUPERVISORS (OV_TH)

g\‘;esm'd for VReg during |46 nal Switch is turned OFF 0.768 0832 V
PT OV_TH -

VReg = 5V g{/e_r_r;;a_: Eulllvdown on Vreg, with 70 mA
THERMAL SHUTDOWN
cT Tep ;rﬁgzﬂtﬁ?:tdown junction 175 oc
CT Thys Hysteresis 30 °C

PT: Production Tested
CT: Characterization Tested Only, NOT Production Tested

(1) The SYNC input clock can have a maximum frequency of 2X the programmed clock frequency up to a maximum value of 1.1MHz.
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DEVICE INFORMATION

PWP 20-PIN PACKAGE

TOP VIEW
NG 1O 20— BOOT
NC 2 19 |F1 VIN
SYNC =3 [,,,|18:|:|VIN
LPM T4 | 17 == PH
ENC—{5 I 16 = VReg
RTc{s | | 15 == comp
Rslew {7 | | 14 |- VSENSE
RSTc{e — — — — 13F=aRST_TH
Cdly 9 12 F= OV_TH
GND {10 11 1= SS

PIN FUNCTIONS

NAME PIN NO. 110 DESCRIPTION

NC NC Connect to ground

NC NC Connect to ground

SYNC | External synchronization clock input to override the internal oscillator clock. An internal pull down
resistor of 62kQ (typical) is connected to the ground.

LPM 4 | Low-power mode control using digital input signal. An internal pull down resistor of 62kQ (typical) is
connected to the ground.

EN 5 | Enable pin, internally pulled up. Must be externally pulled up or down to enable/disable the device.

RT 6 (@) External resistor to ground to program the internal oscillator frequency.

Rslew 7 O External resistor to ground to control the slew rate of internal switching FET.

RST 8 O Active low, open drain reset output connected to external bias voltage through a resistor, asserted
high after the device starts regulating.

Cdly 9 (@) External capacitor to ground to program power on reset delay.

GND 10 (@) Ground pin, must be electrically connected to the exposed pad on the PCB for proper thermal
performance.

SS 11 O External capacitor to ground to program soft start time.

OV_TH 12 | Sense input for overvoltage detection on regulated output, an external resisitor network is connected
between VReg and ground to program the overvoltage threshold.

RST_TH 13 | Sense input for overvoltage detection on regulated output, an external resisitor network is connected
between VReg and ground to program the reset and undervoltage threshold.

VSENSE 14 | Inverting node of error amplifier for voltage mode control

COMP 15 O Error amplifier output to connect external compensation components.

VReg 16 | Internal low-side FET to load output during startup or limit overshoot.

PH 17 O Source of the internal switching FET

VIN 18 | Unregulated input voltage. Pin 18 and pin 19 must be connected externally.

VIN 19 | Unregulated input voltage. Pin 18 and pin 19 must be connected externally.

BOOT 20 O External bootstrap capacitor to PH to drive the gate of the internal switching FET.
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FUNCTIONAL BLOCK DIAGRAM

BOOT
b
LPM [z ]7 Bandgap 0.8 V ref ::[:Rslew
e ref 0.2V ref i
R7
D1 VIN Internal Internal 1
Vsupply> 3} Voltage supply VIN
Rail l e [id
C1 VReg
i : Gate Drive with @ | ©3
Over-Current Limit ! L
for Internal Switch o PH
17 reg

Selectable Thermal J_
4 ( >
éi RT EGJ Oscillator T— Sensor D2 i c4

Error

SYNC Ea_lj— amp_-
Cdly n < | < F
0.8 V ref
O.82Vrer COMP " 'Ré
R12 <!T£s V ref :Iﬁ RST_TH R1
g B
l_

[ 2l %

19 C‘| 0
Voltage g 1

I OV_TH R2 i

Reset with comp ~ 12 — °
GND Delay Timer ¥
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TYPICAL CHARACTERISTICS

Efficiency Data of Power Supply
FET SWITCHING (SLOW SLEW RATE)

FAST SLEW RATE ON SWITCHING FET

90% | 95%
T —~—~—~_ Rslew = 5kQ
85% ,/_< \\ 90% — e
——— INT
~— \
\ N
85%
80% / \\ ’ N
—_ —_ I
§ ( Rslew = 35kQ |~~~ S // T
2 75% g / Vin=20V
@ @
& £ 75%
w w
70% Vin=12V, ] / VReg =5V,
VReg=5V, 70% Fsw = 500 kHz,
Fsw = 500 kHz, L=22puH
65% L=22puH — Co =100 uF
Co =100 uF, 65% Rslew=5kQ, |
Tp=25C T, =25C
60% - - 60% | |
0 0.5 1 1.5 2 2.5 0.5 1 1.5 2 2.5 3
I_-Load Current -A I_ - Load Current - A
Figure 1. Figure 2.
Output Voltage Drop Out
LOAD CURRENT > 100 mA LOAD CURRENT < 100 mA
7
6.5 7 No Load I
6 ’ 10 mA }/
> 55 R/ ) > 6 ></
[ \4/ / [
g 5 g =
s / 74 3 s =Z 7
> >
2 45 200 mA /4 = / 50 mA -~
g 7\,/ g
E 4 s36maA {( £, //(
> 35 \ > | o
/ 1.4A /
’ F— 1| 3
. Input Voltage Ramp Down Tracking
2.5 Input Voltage Ramp Down Trackin
) (Lo‘a)d at5 V%utput gnd f,,, = 500 kl-?z) — (Load at 5 V Output and f ,, = 500 kHz)
| | | | | 2 ‘ ‘ ‘ ‘
0 1 2 3 4 5 25 3 3.5 4 4.5 5 5.5
Vg - Output Voltage - V Vg - Output Voltage - V
Figure 3. Figure 4.
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TYPICAL CHARACTERISTICS (continued)
OUTPUT VOLTAGE TRACKING

8 T T
VReg =5V at Free Air
7 — |
\ Start (power up)
6
I — U
o 5
(=]
S Tracking (power down)
S 4 ‘
£ 3
2
1
0
0 0.05 0.1 0.15 0.2
I_ - Load Current - A
Figure 5.
NOTE

Tracking: The input voltage at which the output voltage drops approximately -0.7 V of the
regulated voltage or for low input voltages (tracking function) over the load range.

Start: The input voltage required to achieve the 5V regulation on power up with the stated
load currents.

LPM, QUIESCENT CURRENT VARIATION

WITH TEMPERATURE

LPM, QUIESCENT CURRENT VARIATION

WITH TEMPERATURE

68 T T 77 ; ;
V=12V V=24V

67 76

66 75
<
T 65 EREA /
E b
o c 73
X :
© S 72
S 63 // £
2 71
£ 62 / : //
= # —
<] P P g 70 2

61 — 69 y

1 L
60 68
59 67
40 -20 0 20 40 60 80 100 120 140 40 20 0 20 4_0 60 80 100 120 140
T - Free-Air Temperature - °C Ta - Free-Air Temperature - °C
Figure 6. Figure 7.
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TYPICAL CHARACTERISTICS (continued)

SHUT DOWN CURRENT

4.5 ‘ ‘
V=12V
4 /
3.5
<
© 3
: /
g
525
o
s 2 /
3 4
a /
515 L
® |~
1
0.5
0
40 -20 O 20 40 60 80 100 120 140
T, - Free-Air Temperature - °C
Figure 8.
INTERNAL REFERENCE VOLTAGE
798.5 | |
V=12V
798
> T
£ /
o 1
g 797.5
S
[
e /
o 797
2
& /
= 796.5 /
£
2
£ /
796 A
|
795.5

40 -20 0 20 40 60 80 100 120 140

T, - Free-Air Temperature - °C

Figure 10.

10

SHUT DOWN CURRENT

V=24V

Shut Down Current - A
(3]

-40

VOLTA

1006

20 0 20 40 60 80 100 120 140
Tp - Free-Air Temperature - °C

Figure 9.

GE DROP ON Rslew FOR CURRENT REFERENCE;
(SLEW RATE / Rslew)

T

1004

-
[=3
o
N

/|

-
[=]
(=]
o

©
©
©

/

Voltage Drop on Rslew - mV

996

994

-40

20 0 20 40 60 80 100 120 140
Tp - Free-Air Temperature - °C

Figure 11.
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TYPICAL CHARACTERISTICS (continued)

CURRENT CONSUMPTION WITH TEMPERATURE
5.6
]

EN = High,
5.55 V=12V

o /

5.45 N\

54 AN

5.35 \
A

/
5.3 -

Iy - Current Consumption - mA

5.25
50 -30 10 10 30 50 70 90 110 130 150

Tp - Free-Air Temperature - °C
Figure 12.
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OVERVIEW

The TPS54362/TPS54362A is a 60V, 3A dc/dc step down (buck) converter using voltage-control mode scheme.
The device features supervisory function for power-on-rest during system power on. Once the output voltage has
exceeded the threshold set by RST_TH, a delay of 1ms/nF (based on capacitor value on RSTDLY terminal) is
invoked before RST line_is released high. Conversely on power down, once the output voltage falls below the
same set threshold, the RST is pulled low only after a de-glitch filter of approximately 20us (typ) expires. This is
implemented to prevent RST from being triggered due to fast transient line noise on the output supply.

An overvoltage monitor function, is used to limit output voltage to the threshold set by OV_TH. Both the RST_TH
and OV_TH monitoring voltages are set to be a pre-scale of the output voltage, and thresholds based on the
internal bias voltages of the voltage comparators (0.8V typical).

Detection of undervoltage on the output is based on the RST_TH setting and will invoke RST line to be asserted
low. Detection of over-voltage on the output is based on the OV_TH setting and will NOT invoke the RST line to
be asserted low. However, the internal switch is commanded to turn OFF.

In systems where power consumption is critical, low power mode is implemented to reduce the non-switching
quiescent current during light load conditions. The PFM operation is determined when the system enters
discontinuous current mode (DCM) for at least 100us. The operation of when the device enters discontinuous
mode is dependent on the selection of external components.

If thermal shutdown is invoked due to excessive power dissipation, the internal switch is disabled and the
regulated output voltage will start to decrease. Depending on the load line the regulated voltage could decay and
the RST_TH threshold may assert the RST output low.

DETAILED DESCRIPTION

The TPS54362/TPS54362A is a DC/DC Converter using a voltage-control mode scheme with an input voltage
feed-forward technique. The device can be programmed for a range of output voltages with a wide input voltage
range. Below are details with regard to the pin functionality.

INPUT VOLTAGE

The VIN pin is the input power source for the TPS54362/TPS54362A. This pin must be externally protected
against voltage level greater than 60V and reverse battery. In Buck Mode the input current drawn from this pin is
pulsed, with fast rise and fall times. Therefore, this input line requires a filter capacitor to minimize noise.
Additionally, for EMI considerations, an input filter inductor may also be required.

FUNCTION MODE

OPERATING VOLTAGE

FUNCTION RANGE

OUTPUT CURRENT CAPABILITY COMMENTS

Optimum performance: VIN/VReg ratios
should always be set such that min required
duty cycle pulse (ton min) >150ns. The min off
time is 250ns for ALL conditions.

VReg = 0.9V to 18V and || 45q Up to 3A;
Buck 3.6V to 48V however, at higher output power the part
is derated for max temperature rating

OUTPUT VOLTAGE VReg

The output voltage VReg is generated by the converter supplied from the battery voltage VIN and the external
components (L, C). The output is sensed through an external resistor divider and compared with an internal
reference voltage.

The value of the adjustable output voltage in Buck Mode is selectable between 0.9V and 18V by choosing the
external resistors, according to the relationship:

VReg = V. (1 + R4/R5) 1)
Where R5 and R4 are feedback resistors.
Vet = 0.8V (typical)
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The internal reference voltage has a +1.5% tolerance. The overall output voltage tolerance will be dependent on
the external feedback resistors. To determine the overall output voltage tolerance, use the following relationship:

t0lyreg = tOlyret + (R4/(R4 + R5)) x (tolg, + tOlgs) 2

Where R4 and R5 are feedback resistors.
Ve = 0.8V (typical)

The VReg pin is also internally connected to a load of 100Q, which is turned ON in the following conditions:

« During startup conditions, when the device is powered up with no-load, or whenever EN is toggled, the
internal load connected to VReg pin is turned ON for about 100 uys to charge the bootstrap capacitor to
provide gate drive voltage to the switching transistor.

» During normal operating conditions, when the regulated output voltage exceeds the overvoltage threshold
(preset by external resisitors R1, R2, and R3), the internal load is turned ON, and this pin is pulled down to
bring the regulated output voltage down.

Typically an output capacitor within the range of 10-400uF is used. This terminal will have a filter capacitor with
low ESR characteristics in order to minimize output ripple voltage.

OSCILLATOR FREQUENCY: (RT)

Oscillator frequency is selectable by means of a resistor placed at the RT pin. The switching frequency (Fsw) can
be set in the range 200 kHz — 2200 kHz. In addition, the switching frequency can be imposed externally by a
clock signal (Fext) at the SYNC pin with Fsw < Fext< 2xFsw. In this case the external clock overrides the
switching frequency determined by the RT pin and the internal oscillator is clocked by the external
synchronization clock.

2000
1800 \

1600 \
1400 \\

1200
40V

1000
24V

800 -\

8V 14V

fsw - Switching Frequency - kHz

600

400

200 B
0 100 200 300 400 500 600
Resistor on RT - kQ)

Figure 13. Switching Frequency vs Resistor Value

SYNCHRONIZATION (SYNC)

This is an external input signal to synchronize the switching frequency using an external clock signal. The
synchronization input will over-ride the internally fixed oscillator signal. The synchronization signal has to be valid
for approximately 2 clock cycles (pulses) before the transition is made for synchronization with the external
frequency input. If the external clock input does NOT transition low or high for 32uS (typ), the system will default
to the internal clock set by the RT pin. The SYNC input clock can have a maximum frequency of 2X the
programmed clock frequency up to a maximum value of 2.2MHz
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ENABLE / SHUTDOWN:(EN)

The Enable pin provides electrical on/off control of the regulator. Once the Enable pin voltage exceeds the
threshold voltage, the regulator starts operation and the internal soft start begins to ramp. If the Enable pin
voltage is pulled below the threshold voltage, the regulator stops switching and the internal soft start resets.
Connecting the pin to ground or to any voltage less than 0.7V disables the regulator and activate the shutdown
mode. This pin must have an external pull up or pull down to change the state of the device.

RESET DELAY (Cdly)

The Reset delay pin sets the desired delay time to assert the RESET pin high after the supply has exceeded the
programmed VReg RST voltage. The delay may be programmed in the range of 2.2ms to 200ms using
capacitors in the range of 2.2nF to 200nF. The delay time is calculated using the following equation:

PORdly = 1ms / nF x C, Where C = capacitor on Cdly pin ?3)

RESET PIN (nRST)

The RESET pin is an open-drain output. The power-on reset output is asserted low until the output voltage
exceeds the programmed VReg_ RST voltage threshold and the reset delay timer has expired. Additionally,
whenever the ENABLE pin is low or open, RESET is immediately asserted low regardless of the output voltage.
There is a reset filter timer to prevent reset being invoked due to short negative transients on the output line. If a
thermal shut down occurs due to excessive thermal conditions this pin is asserted low when the switching FET is
commanded OFF and output falls below the reset threshold.

Power On Condition/ Reset Line Power Down Condition/ Reset Line

VIN

VIN /
Css / Css
VReg 0.92 x VReg V VReg - - _$::r:¥,|aRIST—TH

et

Cdly Cdly

H

[
| — tdelay

RST

)
n
|

BOOST CAPACITOR (BOOT)

This capacitor provides the gate drive voltage for the Internal MOSFET switch. X7R or X5R grade dielectrics are
recommended due to their stable values over temperature. Boost cap may need to be tweaked lower for low
Vreg and/or high frequencies applications. The cap may need to be tweaked higher for high Vreg and/or low
frequencies applications. (e.g. 100nF for 500kHz/5V and 220n for 500kHz/8V.)
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SOFT START (SS)

On powerup or after a short circuit event , the following conditions are recommended:

1. VIN - VReg > 2.5V

2. Load current < 1A, until RST goes high.

3. In discontinuous mode or LPM (i.e., light loads), in addition to 1), Vreg < 5.5V also applies.

4. Equation 4 should be satisfied. This condition also applies when there is a short circuit on the output.

155x Css _ 30x10°  [Co
50 x 10° D xloap L 4
Where:
D = Vy/V,y duty cycle. (5)

Css = 1 nF to 220 nF, providing the above equations are satisfied. If the buck converter starts up with output
shorted to ground, minimum 150nF Css is required with TPS54362A. Item 3 and item 4 are not applicable for
TPS54362A.

L is inductance of inductor.

LOW POWER MODE (LPM)

The TPS54362/TPS54362A enters automatically low power mode once the regulation goes into discontinuous
mode. The internal control circuitry for any transition from Low Power Mode to High Power Mode occurs within
5us (typ). In low power mode, the converter operates as a hysteretic controller with the threshold limits set by
VReg_UV =0.82 x (R1 + R2 +R3 / (R2 + R3), for the lower limit and ~VReg for the upper limit. To ensure tight
regulation in the low power mode, R2 and R3 values are set accordingly.

The device operates with both automatic and digital controlled low power mode. The digital low power mode can
over-ride the automatic low power mode function by applying the appropriate signal on the LPM terminal. The
part goes into active or normal mode for at least 100us, whenever RST_TH or VREG_UV is tripped. In active
mode or normal mode, ALL blocks including OV function are enabled.

In LPM mode, OV function is disabled.

Active or Normal Mode: When part is in DCM with LPM=High or in CCM with LPM=High or Low
LPM: When part is in DCM with LPM = Low

Automatic and Digital

LPM high: device forced normal mode, fixed frequency, even at light load current (part will do
pulse skipping to keep output voltage in regulation at light loads)

LPM low or open: device will automatically change between normal and low power mode dependent on
load current

BUCK MODE LOW POWER MODE OPERATION

When operating in lo