Infineon

15A Single-input Voltage, Synchronous
Buck Regulator with PMBus Interface

DCDC Converter

Digital SupIRBuck
IR38062

FEATURES

1 Internal LDO allows single 21V operation

1 Output Voltage Range: 0.5V to 0.875*PVin

1 0.5% accurate Reference Voltage

1 Programmable Switching Frequency up to
1.5MHz using Rt/Sync pin or PMBus

1 Internal Soft-Start with Pre-Bias Start-up

1 Enable input with Voltage Monitoring Capability

1 Remote Sense Amplifier with True Differential
Voltage Sensing

I Fast mode I12C and 400 kHz PMBus interface

1 Sequencing and tracking capable

1 Selectable analog mode or digital mode

i 66 PMBus commands for configuration, control,
fault protection and telemetry.

1 Thermally compensated current limit with

configurable overcurrent responses
Optional light load efficiency mode
1 External synchronization with Smooth Clocking

=

Dedicated output voltage sensing protection
which remains active even when Enable is low.

Integrated MOSFETSs and Bootstrap diode
Operating junction temp: -40°C<Tj<125°C
Small Size 5mmx7mm PQFN

Pb-Free (RoHS Compliant)

= =4 a4 -

DESCRIPTION

The IR38062 PMBus Supl RBuc k¥b-udes
fully integrated and highly efficient DC/DC regulator
with 12C/PMBus interface. The onboard PWM controller
and MOSFETs make [R38062 a space-efficient
solution, providing accurate power delivery for low
output voltage and high current applications.

The IR38062 can be comprehensively configured via
PMBus and the configuration stored in internal
memory. In addition, PMBus commands allow run-time
control, fault status and telemetry.

The IR38062 can also operate as a standard analog
regulator without any programming and can provide
current and temperature telemetry in an analog format.

APPLICATIONS

Server Applications

Netcomm applications

Embedded telecom Systems
Distributed Point Of Load Architectures

ORDERING INFORMATION

Form Quantity

IR38062 QFN 5 mm x 7 mm

Tape and Reel

4000 IR38062MTRPBF

Rev 3.14

Mar 14, 2018
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BASIC APPLICATION
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Figure 1: Typical Application Circuit Figure 2: Performance Curve
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Figure 3: IR38062 package (Top View) 5mm x 7mm PQFN
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BLOCK DIAGRAM
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PIN DESCRIPTIONS

PIN #

PIN NAME

PIN DESCRIPTION

PVIN

Input voltage for power stage. Bypass capacitors between PVin and PGND should
be connected very close to this pin and PGND. Typical applications use 4 X22 uF
input capacitors and a low ESR, low ESL 0.1uF decoupling capacitor in a
0603/0402 case size. A 3.3nF capacitor may also be used in parallel with these
input capacitors to reduce ringing on the Sw node.

Boot

Supply voltage for high side driver. A 0.1uF capacitor should be connected from this
pin to the Sw pin. For PVin > 16V, it is recommended to use a 1 ohm to 4.02 ohm
resistor in series with the boot capacitor.

Track_En *

Pull low to enable tracking function. For normal, non-tracking operation, connect a
100 kOhm resistor from this pin to P1V8. An alternative to using 100kohm to P1V8
is to connect a 750 kohm resistor from Track_En# to LGND when the Track_En#
pin is not used for a tracking function. One of these two options must be used to
disable tracking functionality. The 100kOhm is the preferred method.

Vp

Used for sequencing and tracking applications. Leave open if not used.

Vsns

Sense pin for OVP and PGood

FB

Inverting input to the error amplifier. This pin is connected directly to the output of
the regulator or to the output of the remote sense amplifier, via resistor divider to
set the output voltage and provide feedback to the error amplifier.

COMP

Output of error amplifier. An external resistor and capacitor network is typically
connected from this pin to FB to provide loop compensation.

RSo

Remote Sense Amplifier Output

RS-

Remote Sense Amplifier input. Connect to ground at the load.

10

RS+

Remote Sense Amplifier input. Connect to output at the load.

11

PGood

Power Good status pin. Output is open drain. Connect a pull up resistor from this
pin to VCC. If the power good voltage before VCC UVLO needs to be limited to <
500 mV, use a 49.9K pullup, otherwise a 4.99K pullup will suffice.

12,25

PGND

Power ground. This pin should be conne
Bypass capacitors between PVin and PGND should be connected very close to the
PVIN pin (pin 1) and this pin.

13

LGND

Signal ground for internal reference and control circuitry.

14

RT/Sync

In analog mode, use an external resistor from this pin to GND to set the switching
frequency. The resistor should be placed very close to the pin. This pin can also be
used for external synchronization. In digital mode this pin is typically left floating
however a 15K resistor from this pin to GND may be used instead of floating the

pin.

15

EN/FCCM

Enable pin to turn on and off the IC. In analog mode, also serves as a mode pin,
forcing the converter to operate in CCM when pulled to<3.1V.

16

ADDR

A resistor should be connected from this pin to LGnd to set the PMBus address
offset for the device. It is recommended to provide a placement for a 10 nF
capacitor in parallel with the offset resistor. If communication is not needed, as in
analog mode, this pin should be left floating.
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IR38062
PIN # PIN NAME PIN DESCRIPTION
SATERT SMBus Alert line; open drain SMBALERT# pin. This should be pulled up to 3.3V-
17 5V with a 1K-5K resistor; this pin provides a voltage proportional to the junction
/TMON b T X
temperature if digital communication is not needed, as in analog mode.
SMBus data serial input/output line; This should be pulled up to 3.3V-5V with a 1K-
18 SDA/IMON 5K resistor; this pin provides a voltage proportional to the output current if digital
communication is not needed, as in analog mode.
SMBus clock line; This should be pulled up to 3.3V-5V with a 1K-5K resistor. This
19 SCL/OCSet pin is used to set OC thresholds if digital communication is not needed, as in analog
mode. I n anal og mode r e c-opntmVE@ ar pull dowrkiyy f
GND when setting the OCP value.
20 P1V8 This is the supply for the digital circuits; bypass with a minimum 2.2uF capacitor to
PGnd. A 10uF capacitor is recommended.
21 Vin Input Voltage for LDO.
Bias Voltage for IC and driver section, output of LDO. Add 10 uF bypass cap from
22 VCC o
this pin to PGnd.
23,26 NC NC
24 SW Switch node. This pin is connected to the output inductor.

*Design has simulated the Track_En# input threshold test for a 750K over:
91 the temperature range of -40 to 150degC,

 Vccof4.5Vtio5.5vV

9 Over all corners of silicon

Rev 3.14 Mar 14, 2018
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ABSOLUTE MAXIMUM RATINGS

Stresses beyondthes e | i sted under fAAbsolute Maxi mum Ratingso may
These are stress ratings only and functional operation of the device at these or any other conditions beyond those
indicated in the operational sections of the specifications are not implied.

PVin, Vin -0.3V to 25V

VCC -0.3V to 6V

P1Vv8 -03Vto 2V

SW -0.3V to 25V (DC), -4V to 25V (AC, 100ns)
BOOT -0.3V to 31V

PGD, other Input/output pins -0.3V to 6V (Note 1)

BOOT to SW -0.3V to 6V (DC), -0.3V to 6.5V (AC, 100ns)
PGND to GND, RS-to GND -0.3V to + 0.3V

JunctiontoCaseTher mal Re sios t anc el 30°C/W
Junction to Ambient ;2,Ther mg 13.8°C/wW
Junction to PCB Thpgsg mal R4 205CW

Storage Temperature Range -55°C to 150°C

Junction Temperature Range -40°C to 150°C

(Voltages referenced to GND unless otherwise specified)

Note 1: Must not exceed 6V.

- Rev 3.14 Mar 14, 2018
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ELECTRICAL SPECIFICATIONS
RECOMMENDED OPERATING CONDITIONS
SYMBOL DEFINITION MIN MAX UNITS
PVin Input Bus Voltage 1.2 21* \
Vin LDO supply voltage 55 21
VCC LDO output/Bias supply voltage 4.5 55
Boot to SW High Side driver gate voltage 4.5 55
Vo Output Voltage 0.5 0.875*PVj,
lo Output Current 0 15 A
Fs Switching Frequency 225 1650 kHz
T, Junction Temperature -40 125 °C

* SW Node must not exceed 25V

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, these specification apply over, 1.5V < PVin < 21V, 45V <Vcc <55, 0C < T; <

125°C.

Typical values are specified at Ty = 25 C.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
MOSFET Ruds(on)

Top Switch Rds(on)_Top _Vggogé Vsw =5V, Ip = 15A, Tj 27 4 56 ’
- mY

Bottom Switch Rds(on)_Bot Vce =5V, Ip = 156A, Tj = 25°C 1.11 1.58 2.05

Reference Voltage

1.25V<Vgp<2.555V 1 +1
VOUT_SCALE_LOOP=1; %

Accuracy 0.75V<Vgp<1.25V

0°C<Tj<85°C VOUT_SCALE_LOOP=1; 075 *0.75
0.45V<VEe<0.75V

-0. +0. 0,

VOUT_SCALE_LOOP=1; 0-5 0.5 &
1.25V<Vgp<2.555V %
VOUT_SCALE_LOOP=1; 16 +1.6

Accuracy 0.75V<Vgp<1.25V 0

-40°C<Tj<125°C VOUT_SCALE_LOOP=1; 1.0 +1.0 %
0.45V<VEp<0.75V

-2.0 +2.0 %
VOUT_SCALE_LOOP=1: °
Rev 3.14 Mar 14, 2018
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Supply Current
PVin range (using 1.2- Vv
external Vcc=5.1V) 21
Vin range (using Fsw=600kHz 5.3-
internal LDO) 21 v
Fsw=1.5MHz 5.5-
21
Vin range (when
Vin=vce) 45 5.1 55 \Y,
Vin Supply Current lin(standby) Enable low, No Switching,
(Standby) (internal Vcc) Vin=21V, low power mode 2.7 4 mA
enabled
Vin Supply Current linoyn) Enable high, Fs = 600kHz,
(Dyn)(internal Vcc) Vin=21V 39 50 mA
VCC Supply Current lec(standby) Enable low, No Switching,
(Standby)(external Vcc) Vce=5.5V, low power mode 2.7 5 mA
enabled
lec(pyn: i =
VCC Supply Current ©yn) Enalale high, Fs = 600kHz, 39 50 mA
(Dyn)(external Vcc) Vce=5.5V
Under Voltage Lockout
i i VCC_UVLO_Start isi i
VCC 1 Starti | _Stal VCC Rising Trip Level 4.0 4.2 4.4
Threshold v
i i VCC_UVLO_St i i
VCC1 Stopi ! _Stop VCC Falling Trip Level 3.7 3.9 a1
Threshold
PVin-Start-Threshold PVin_UVLO_Start PVin Rising Trip Level 0.85 0.95 1.05 \Y,
PVin-Stop-Threshold PVin_UVLO_Stop PVin Falling Trip Level 0.35 0.45 0.55
i i Enable_UVLO_Start i
Enable i Start i nable_ _Star Supply ramping up 114 12 136
Threshold
\Y,
Enable 7 Stop i Enable_UVLO_Stop Supply ramping down
Threshold 0.9 1.0 1.06
Enable leakage current | len Enable=5.5V 1 UuA
Oscillator
Rt current (analog mode Rt pin voltage < 1.1V 08 100 102 UA
only)
Frequency Range Fs Rt=1.54K 360 400 440
Rt=3.83K 540 600 660 kHz
Rt=11.8K 1350 | 1500 | 1650
Min Pulse Width Dmin (ctrl) Note 2 35 50 ns
Fixed Off Time Note 2 Fs=1.5MHz 100 150 Ns
Max Duty Cycle Dmax Fs=400kHz 86.5 87.5 88.5 %
Sync Frequency Range Note 2 225 1650 kHz
Sync Pulse Duration 100 200 Ns
- Rev 3.14 Mar 14, 2018
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Sync Level Threshold High 2.1 v
Low 1
Error Amplifier
Input Offset Voltage Vos_Vp VFb1 Vp, Vp=0.5V -15 +1.5 %
Input Bias Current IFb(E/A) -0.5 +0.5 HA
Input Bias Current IVp(E/A) 0 7 HA
Sink Current Isink(E/A) 0.6 11 1.8 mA
Source Current Isource(E/A) 8 13 25 mA
Slew Rate SR Note 2 7 12 20 V/us
Maximum Voltage Vmax(E/A) 2.8 3.9 4.3 \Y
Minimum Voltage Vmin(E/A) 100 mV
Common Mode Voltage | Vem_Vp Note 2 0 2.555 \%
Remote Sense Differential Amplifier
Unity Gain Bandwidth BW_RS Note 2 3 6.4 MHz
DC Gain Gain_RS Note 2 110 dB
0.5V<RS+<2.555V, 4kOhm
load -1.6 0 1.6
27°C<Tj<85°C
Offset Voltage Offset_RS mv
0.5V<RS+<2.555V, 4kOhm
load -3 3
-40°C<Tj<125°C
Source Current Isource_RS V_RSO=1.5V, V_RSP=4V 11 16 mA
Sink Current Isink_RS 0.4 1 2 mA
Slew Rate Slew_RS Note 2, Cload = 100pF 2 4 8 Vius
RS+ input impedance Rin_RS+ 36 55 74 Kohm
RS- input impedance Rin_RS- Note 2 36 55 74 Kohm
Maximum Voltage Vmax_RS V(VCC) i V(RS+) 0.5 1 15 \Y,
Minimum Voltage Min_RS 4 20 mV
Bootstrap Diode
Forward Voltage I(Boot) = 40mA | 150 | 300 [ 450 | mv
Switch Node
SW Leakage Current Isw SW = 0V, Enable = 0V 1
Isw_En SW=0; Enable= 2V 18 HA
Internal Regulator (VCC/LDO)
Output Voltage vCcC \éllr(;gglr;)loigv, l0=0mA, 48 515 54
Vin(min) = 5.5V, 10=70mA, v
Cload = 10uF 45 | 499 | 5.2
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