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IRDC3883 P3V3 user guide

User guide for IRDC3883 evaluation board

About this document

Scope and purpose

The IR3883 is a synchronous buck converter, providing a compact, high performance and flexible solutionin a
small 3mm X 3 mm Power QFN package.

Key features offered by the IR3883 include selectable Forced Continuous Conduction Mode (FCCM) and Diode
Emulation Mode (DE), Over Current Protection with three selectable levels, precision 0. 5V reference voltage,

Power Good, thermal protection, Enable input, input under-voltage lockout for proper start-up, internal LDO

and pre-bias start-up.

Output over-current protection function is implemented by sensing the voltage developed across the on-
resistance of the synchronous MOSFET for optimum cost and performance and the current limit is thermally
compensated.

This user guide contains the schematic and bill of materials for the IRDC3883 evaluation board. The guide
describes operation and use of the evaluation board itself. Detailed application information for IR3883 is
available in the IR3883 data sheet.

Intended audience

This document is intended as a guide for design engineers evaluating IR3883 performance with the standard

IRDC3883 demo board.
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1 Board information
1.1 Board features
o Vin=+12V

e Vout=+33V@0-3A

e F~=800kHz @ 0 A (typical)

e [=2.2uH(5.28 mm x5.48 mm x 3.1 mm, DCR=13.2 mQ)

*  Cin=2x22uF (16V, ceramic 0805) + 1 x 100 uF (25 V, electrolytic, optional)

e Cou=2x22uF(6.3V, ceramic 0805)

1.2 Connections and operating instructions

IR3883 demo board requires a single +12 V for the input power and can deliver up to 3 A load current. The
operation modes and OCP limits can be selected through jumpers.

Table 1 Connections
Label Descriptions
Input VIN+ Connect input power (+12 V) to this pin
VIN- Return of input power
Vint, Vin- Sense pins for the input voltage
Output VOUT+ Vout (+3.3V), connect a load (3 A max) to this pin
VOUT- Return of Vout
Vourt, Vour- | Sense pins for the output voltage
J1 EN/FCCM J1is used to enable the POL and to select different operation modes.
ENABLE - POLis off if ENABLE pin is floating.
EN/DEM - Connect ENABLE to EN/FCCM to operate POL in Forced Continuous
Conduction Mode
- Connect ENABLE to EN/DEM to operate POL in Diode Emulation Mode
J2 VCC+ J2is used to set different OCP limits.
OCSet - Connect OCSet to VCC+: lowest OCP limit
GND - Leave OCSet floating: medium OCP limit
- Connect OCSet to GND: maximum OCP limit
Péood PGOOD Connect a scope probe to this pin to monitor Power Good Signal
GND Ground
1.3 Layout

The PCB of IR3883 demo board is a 2”x 2” 4-layer board using FR4 material. All layers use 2 Oz. copper. The PCB
thickness is 0.062”. All components are placed on the top layer except of R1 and R4. R1 and R4 are optional
resistors, providing the flexibility to use the internal LDO or an external Vcc bias supply. The standard demo
board is configured to use the internal LDO.

User Guide 2 Rev 1.0
2016-12-08



o~ _.
IRDC3883 P3V3 user guide |nf|ne0n
User guide for IRDC3883 evaluation board '

Table of contents

The total PCB area of IR3883 and its peripheral components is about 135 mm?. Please refer to the IR3883
datasheet for detailed layout information.

Figure 1 Top and bottom view of IR3883 evaluation board
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1.4 PCB Layout
VOUT -
¥ine¥in- Youl-Vout+
Approximote (@]
circuit areq:
135 sq. mm
(0.20% sq. in.)
| C6C11
QA lerc
| E Jca
(RS g [ R | ]
0CSet [ i £
GND T
- &
[N/FCOM N
ENABLE i B
EN/DIM
IR3883 Evol. Board
POLS0 Rev D 05/15
Figure 2 Top layer
Figure 3 Bottom layer
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Figure 4 Mid layer 1

Figure 5 Mid layer 2
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Figure 6 Schematic of the IRDC3883 evaluation board Vi,=12V,Vo=3.3V, lomax=3 A
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1.5 Bill of materials
Table 2 Bill of materials
) Part ..
Item| Quantity Value Description Part Number Manufacture
Reference
1 1 C1 2.2 uF 2.2 UF 16 V 10% X5R 0402 GRM155R61C225KE44D Murata
2 1 c2 1uF 1 UF 16 V 10% X5R 0402 GRM155R61C105KE01D Murata
3 2 C4C5 0.1uF 0.1 UF 16 V 10% X7R 0402 GRM155R71C104KA88D Murata
4 2 C6C7 22 uF 22 UF 16 V 20% X5R 0805 C2012X5R1C226M125AC TDK
5 2 C10C11 22 uF 22 UF 6.3V X5R 20% 0805 C2012X5R0J226M TDK
6 1 c8 100 uF/25V ALUM 100 UF 25V 20% SMD EEE-1EA101XP Panasonic
7 1 C9 220 pF 220 PF 50V 10% X7R 0402 GCM155R71H221KA37D Murata
s ! H 22u | mDrTél;(:Sisznrg,xljéL?.r;A XAL5030-222 Coileraft
9 3 R2 R5R11 49.9k 49.9 K OHM 1% 1/10 W 0402 ERJ-2RKF4992X Panasonic
10 1 R3 249k 24.9 K OHM 1% 1/10 W 0402 ERJ-2RKF2492X Panasonic
11 1 R4 0 0.0 OHM JUMPER 1/10 W ERJ-2GEOR00X Panasonic
12 1 R7 2.94 k 2.94 K OHM 1% 1/10 W 0402 ERJ-2RKF2941X Panasonic
13 2 R10, R6 16.5 k 16.5 K OHM 1% 1/10 W 0402 ERJ-2RKF1652X Panasonic
14 1 Ul IR3883 3mmx3mm 3A POL Regulator IR3883MTRPBF Infineon
User Guide 7 Rev 1.0
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2 Typical operating waveforms

Vin=12.0V, V,=3.3V,,=0 -3 A, Room Temperature, no airflow

Figure 7 Start up at 3 A Load, Enable = En/FCCM (Ch:PVin, Chy:V,, Ch3:Pgood ,Cha:Vec)
Figure 8 Start up at 0A Load, Enable=En/DEM (Ch:PVi,, Ch2:V,, Chs:Pgood ,Cha:Vec)
Figure 9 Pre-bias Start up at 0A Load, FCCM (Ch;:SW, Ch2:Vq, Chs:Pgood, Cha:En)
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Figure 10 Pre-bias Start up at 0A Load, DEM (Ch;:SW, Ch;:Vo, Chs:Pgood, Cha:En)

Figure 11 FCCM, SW node, 3A load

Figure 12 Diode emulation mode, SW node, 0.3A load
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Figure 13 FCCM, Voripple, 3A load, Vou

Figure 14 DE, Vo ripple, 0.3A load

Figure 15 Short circuit (Hiccup) recover (FCCM) (OCSet=GND, CH1=SW, CH2=V,,:, CH3=PGood, CH4=l,)
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Figure 16 Enter OCP Hiccup mode (FCCM) (OCSet=GND, CH1=SW, CH2=V,,, CH3=PGood, CH4=l,)

Figure 17 Short circuit (Hiccup) recover (DEM) (OCSet=GND, CH1=SW, CH2=V,.+, CH3=PGood, CH4=l,

Figure 18 Enter OCP Hiccup mode (DEM) (OCSet = GND, CH1=SW, CH2=V,,, CH3=PGood, CH4=l,)
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Figure 19 Transient Response, 0 Ato 3.0 A step, FCCM
Cha: Vour Chu-loyt, Undershoot: -43 mV, Overshoot: 49 mV

Figure 20 Transient Response, 0.03 A to 3.0 A step, DEM
Cha: Vour Chy-lowt, Undershoot: -31 mV, Overshoot: 61 mV
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IR3883 PVin=12V, Vo=3.3V, fsw=800kHz
L=2.2uH, Co=2x22uF, Vcc and L losses included

Figure 21 Efficiency versus load current

IR3883 PVin=12V, Vo=3.3V, fsw=800kHz
L=2.2uH, Co=2x22uF, Vcc and L losses included

Figure 22 Power loss versus load current
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IR3883 PVin=12V, Vo=3.3V, fsw=800kHz
L=2.2uH, Co=2x22uF
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Figure 23 Load regulation

Figure 24 Thermal Image of the board at 3 A load IR3883 =55 °C, L=46 °C, Amb =25 °C

User Guide 14 Rev 1.0
2016-12-08



IRDC3883 P3V3 user guide
User guide for IRDC3883 evaluation board

Revision history

Revision history

Major changes since the last revision

(infineon

Page or Reference | Description of change

User Guide

15

Rev 1.0
2016-12-08



Trademarks of Infineon Technologies AG

RHVIC™, WIPM™, uPFC™, AU-ConvertIR™, AURIX™, C166™, CanPAK™, CIPOS™, CIPURSE™, CoolDP™, CoolGaN™, COOLIR™, CoolMOS™, CoolSET™, CoolSiC™,
DAVE™, DI-POL™, DirectFET™, DrBlade™, EasyPIM™, EconoBRIDGE™, EconoDUAL™, EconoPACK™, EconoPIM™, EiceDRIVER™, eupec™, FCOS™, GaNpowIR™,
HEXFET™, HITFET™, HybridPACK™, iMOTION™, IRAM™, ISOFACE™, 1soPACK™, LEDrivIR™, LITIX™, MIPAQ™, ModSTACK™, my-d™, NovalithIC™, OPTIGA™,
OptiMOS™, ORIGA™, PowlRaudio™, PowIRStage™, PrimePACK™, PrimeSTACK™, PROFET™, PRO-SIL™, RASIC™, REAL3™, SmartLEWIS™, SOLID FLASH™,
SPOC™, StrongIRFET™, SupIRBuck™, TEMPFET™, TRENCHSTOP™, TriCore™, UHVIC™, XHP™, XMC™

Trademarks updated November 2015

Other Trademarks
All referenced product or service names and trademarks are the property of their respective owners.

Edition 2016-12-08

Published by
Infineon Technologies AG
81726 Munich, Germany

© 2017 Infineon Technologies AG.
All Rights Reserved.

Do you have a question about this
document?

Email: erratum@infineon.com

Document reference
AppNote Number

UG_201612_PL17_02

IMPORTANT NOTICE

The information contained in this application note
is given as a hint for the implementation of the
product only and shall in no event be regarded as a
description or warranty of a certain functionality,
condition or quality of the product. Before
implementation of the product, the recipient of this
application note must verify any function and other
technical information given herein in the real
application.  Infineon  Technologies  hereby
disclaims any and all warranties and liabilities of
any kind (including without limitation warranties of
non-infringement of intellectual property rights of
any third party) with respect to any and all
information given in this application note.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology,
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements products may
contain dangerous substances. For information on
the types in question please contact your nearest
Infineon Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of
the product or any consequences of the use thereof
can reasonably be expected to result in personal
injury.



