Application Note ANP-49

XR76117 / XR76121 and
IR3824 / IR3825 / IR3826 / IR3829 Board Stuffing
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Introduction

The MaxLinear XR76117 / 21 Series is very similar to the Infineon IR3824 / 25 / 26 / 29 Series in form, fit and function.
Besides similar output current and input and output voltages, both series offer programmable switching frequency, soft-start,
current limiting, enable input with voltage monitor, OCP, OTP, OVP, SCP, UVLO, integrated bootstrap diode / FET, and
programmable power good. This document will provide a detailed description of the product similarities and differences,
discuss how both Series can occupy the same socket on a PCB, and highlight the advantages of the MaxLinear regulators.

Major Specifications

The XR76117 and XR76121 are identical to each other except for their output current rating. Similarly, the IR3824 /
25/ 29 are identical to each other except for the differences shown in this section. Major specifications of each series are
summarized in Table 1.

Spec MaxLinear XR76117 / XR76121 Infineon IR3824 / IR3825 / IR3826 / IR3829
Max loyT 15A (XR76117); 20A (XR76121) 15A (IR3824); 16A (IR3829); 20A (IR3825); 23A (IR3826)
V|N range 4.5V to 22V 5V to 21V

Vour range 0.6V to 18V 0.6V t0 0.86 x V|n

Frequency range 200kHz to 1MHz Up to 1.5MHz

Temperature range -40°C to 125°C -40°C to 125°C

Supply current 17 mA 20mA

Table 1: Major Specification Comparison

The XR76117 / XR76121 can be soldered into a IR3824 / 25 / 26 / 29 socket, only minor board stuff options are required.
The following discusses how both series can occupy the same socket on a PCB.
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Pin-Out Comparison
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Figure 1: Pin-Out Comparison

IR3824 /
XR76117 / IR3825 / Same function / same
: Comments
XR76121 IR3826 / connection?
IR3829
Both provide feedback voltage and connect to the regulator output via a

1 FB Fb Yes/Yes resistgr divider. g 9 P
For XR76117 / XR76121, pulling FCCM below 0.4V enables DCM and
significantly increases light-load efficiency. Use a pull-up or pull-down.

2 FCCM NC No/No . )

For IR3824 / IR3825 / IR3826 / IR3829, leave the pin floating or
unconnected.

For XR76117 / XR76121, stuff a 0Q resistor to jumper pin3 to pin4. Do
not stuff compensation components.

3 AGND Comp No/No . .
For IR3824 / IR3825 / IR3826 / IR3829, remove 0Q} resistor connecting
pin3 to pin4 and stuff compensation.

Small signal component GND. Must be isolated and connected to

4 AGND Gnd Yes/Yes PGND v?a a 0Q repsistor.

Both set frequency and require a resistor to GND. A different resistor

5 TON Rt No/Yes value Mmust b used Jor each soltion.

Sets the current limit. For XR76117 / XR76121, stuff a resistor from ILIM

6 ILIM ILIM Yes/No to the SW node to set the current limit. The lower the resistor value, the
lower the OCP trip point. For IR3824 / IR3825 / IR3826 / IR3829, stuff a
resistor to connect to VCC or GND.

PGOOD PGood Yes/Yes Both are Power Good status, open drain.
VSNS Vsns Yes/Yes OVP sense pin, both connect to voltage divider from Vout to GND.
VIN Vin Yes/Yes Both are controller input voltage and require a 0.1pF capacitor to GND.
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Pin-Out Comparison, Continued

IR3824 /
XR76117 / IR3825 / Same function / same Comments
XR76121 IR3826 / connection?
IR3829
Vee/ Both are the LDO output and require a capacitor to GND. Use a 4.7uF
10 VCC Yes/Yes capacitor for XR76117 / XR76121 and a 2.2uF capacitor for IR3824 /
LDO_Out IR3825 / IR3826 / IR3829.
11 PGND PGnd Yes/Yes Power Stage GND.
12 SW SW Yes/Yes E\%tl?c?c;ﬁ switch node where MOSFETSs connect and go to output
13 PVIN PVin Yes/Yes Both are input voltage for the power stage.
14 BST Boot Yes/Yes %oéhv\?re the high-side driver supply pin and require a 0.1pF capacitor
Both enable the device and can be connected to PVin via a voltage
15 EN Enable Yes/Yes divider tor UVLO. g
For XR76117 / XR76121, connect a capacitor to GND. The soft start
16 SS NC No/No feature is useful if sequencing different controllers. For IR3824 / IR3825 /
IR3826 / IR3829, leave floating.
17 AGND PAD GND Yes/Yes tSrg?:%I.l signal component GND. Connect to pin 3 and pin 4 with a short

Table 2: Side-by-Side Pin-out Descriptions
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General Board Schematic

The PCB board can be easily designed to drop-in the XR76117 or XR76121 while maintaining compatibility to the IR3824 /
25/26/29. In Figure 2 below, pinning for both series are represented. The MaxLinear XR76117 and XR76121 pin names
do not have parenthesis, and the same corresponding pins for the IR3824 / 25 / 29 are in parenthesis. As shown in the
legend below, the components in green boxes are added, while the components in red boxes are omitted when switching
from an IR BOM to an MxL BOM. Both a pull up and a pull down are shown for pins 2 and 6, but only one or the other will
be stuffed depending on application. 4 passives will be removed, and depending on Voyr, 4 or 7 additional passives will
be added. Please refer to Table 3 for correct stuffing options.

D Add XR76117 / XR76121 (IR3824 / 25 | 26/ 29)
[ ] omit 5 14CBST
EN O——"1 EN (Enable) (Boot) BST 14— ——
VIN 9 u vout
O VIN (Vin) (sw)sw |12 o
Reooe
131 PVIN (Pvin
(Pvin) RR CR CFF
7 (ILIM) ILIM RFB1
PGOOD O—K PGOOD (PgOOd) RFF
CAC
10] e (Vee/LDO out) ;
vee | (Fb) FB .
RCC RCOMP|
16] ss(NC) (NC)FCeM &4 o RSENS = Cour
cc -
1 ToN (RY) g Ceomp
(VsNs) VSNS RFB2
el (PGnd) PGND
CIN CVCC CSS RON RSENS2
AGND2 (GND) (GND) AGND PAD 7 i
D YA V4 A4 = N o=

NOTES:
1. For more information, see the XR76117 or XR76121 datasheet.

Figure 2: External Components
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Component Reference Stuffing Option for Stuffing Option for Comment
Number Designator IR3824/25/29 XR76117 / XR76121

1 L1 L1 L1 Inductor L is selected based on frequency, efficiency, output
power and maximum ripple current.

5 CoOUT CoOUT couT Output capacnors. These_ capacno_rs must have low ESR to
meet the ripple and transient requirements.

3 RFB1 RFB1 RFB1 External voltage divider used to set VREF and program

4 RFB2 RFB2 RFB2 Vout- Vout = VREF(1 + R1/R2)

5 RSENS1 RSENS1 RSENS1 Resistor divider network used to monitor Voyt and set

6 RSENS2 RSENS2 RSENS2 PGOOD and OVP flags.

7 CFF CFF CFF Either the Feed Forward option or the Ripple Injection option
is stuffed, depending on Voyr. If IR to XR migration, the
feed forward option is recommended for Voyt > 2.0V and

8 RFF RFF RFF these two components are used. For lower VoyT values, the
Ripple Injection option is recommended.

9 RR - RR Either the Feed Forward option or the Ripple Injection option

10 CR _ CR is stuffed, depending on Voyt. The Ripple Injection option is
recommended for Voyt < 2.0V and these three components

11 CAC - CAC are used.

12 CBST CBST CBST

13 RCOMP RCOMP -

14 CCOMP CCOMP - Feedback compensation. Not stuffed if IR to XR migration.

15 CcC CcC -

16 RLH RLH 3 Sets OCP tripping point. Not stuffed if IR to XR migration.

17 RLL RLL _ RLIM between ILIM and SW is used to set OCP.

18 RLIM - RLIM Sets OCP tripping point. Tunable parameter.

19 RCC - RCC
CCM / DCM stuffing option. RCC selects CCM mode.

20 RDC - RDC

21 R R R Connects open drain PGOOD signal to VCC.

Provides ripple current during ON time of the control FET.
The use of ceramic capacitors is recommended due to

22 CIN CIN CIN their peak current capabilities and low ESR / ESL at high
frequencies.

23 cvee cvee cvee LDO bypags capacitor. If IR to XR migration, use a 4.7pF
from this pin to PGND.

o4 css ) css Soft star‘F capac_ltor. Tunable parameter. Very useful if
sequencing various regulators.

25 RON RON RON Tunable parameter used to set duty cycle and frequency.

26 RBODE RBODE RBODE AC signal insertion for loop gain test. RBODE = 10Q).

27 RS ) RS RS connects pin 3 (NC) to GND for IR to XR migration.

RS =0Q.
Single point connection for system GND and power stage

28 RG RG RG GND. RG =0Q.

Table 3: Stuffing Options
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External Compensation

To achieve fast transient response and accurate output regulation, external compensation is recommended. The goal
of this compensation circuit is to provide loop stability with the highest bandwidth, and phase margin greater than 45
degrees. The XR76117 and XR76121 devices offer 2 external compensation options which can be used to meet target
board requirements. These 2 options are Feed Forward and Ripple Injection.

Feed Forward adds a capacitor accross RFB1. The technique introduces a zero-pole pair at Fz = 1/(2 * m * CFF * RFB1)
and Fp = 1/(2 * m* CFF * RFB1 || RFB2), that adds both phase lead and lag. Of the zero-pole pair, it is the zero that adds
the most benefit to the phase margin results. The pole, which has the opposite effect, will cancel this benefit if placed too
close to it. Therefore for best results, these 2 frequencies need to be far apart, which can only happen when RFB1 > RFB2.
The greater RFB1 is in relation to RFB2, the farther apart these 2 frequencies are and the higher the output voltage seen
at the output of the regulator is. The higher the output voltage, the higher the effectiveness of feed forward compensation
in the loop. In the case of the XR76117 / XR76121 devices, bench results show that the minimum RFB1 to RFB2 ratio for
feed forward to be effective is greater than 2.345. This means minimum output voltage where feed forward is still effective is
Vout > 0.6*(1 + 2.345) = 2V.

For Voyt > 2.0V --> The Feed Forward Option is recommended and both CFF and RFF are stuffed. This option can be used
if Cout * ESR > ton / 2.

For VoyT £ 2.0V --> The Ripple Injection is recommended and the RR, CR and CAC components are stuffed.
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Performance

The MaxLinear XR76117 and XR76121 share the same features as the IR3824 / 25 / 26 / 29 and offer the following
advantages:

1.Requires no loop compensation for most cases, simplifying circuit implementation and reducing component
count. 3 components can be eliminated, depending on use.

2.0ffers DCM mode to significantly increasing converter efficiency at light loads. There is also an option to force
CCM for constant frequency applications.

3.Features more programmability of current limit value selection.
4.Provides adjustable soft-start duration which is better for controlling the sequencing of multiple regulators.

5.Power Good is low impedance when IC is unpowered. This prevents false good signals from occurring if a
redundant supply goes down.

6.Transient performance is superior with the XR76117 / XR76121’s proprietary COT control.
7.XR76117 and XR76121 have 1% accuracy over temperature versus 1.2% for the IR3824 / 25 /26 / 29
8.XR76117 and XR76121 have 0.1% load and line regulation.

9.0Offers better efficiency. Below is an efficiency comparison of 20A XR76121 and IR3825 devices:

98 600kH IRIB2G, Efichency, PVins Vin = 129, fow = G00kHE,
Room temperature, Alrflow = 200LFM
—— 58 1 :
94 | —
| \ EESA — o - | —
> // — \ i /'_.,.r".,"':.: I ""1:-..__‘_;_1_-; — 1
- /’_\\\ 7 | = L
g 86 - \\\ F; /"" - CT 4l | I T =
5 so0ktts T E LA s —--...‘___'_""'-...h_‘_‘h 41 i
3] () --"""-..___ o
E & . ] [ e O e O R
w J— Y] [ = —_—13
— 3 3\/ \"'h.._
78 —) 5 ]
74 A B 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 189 20
1.0V 1 1 1 1 1
lout |A)
70
0.1 5.1 10.1 15.1 20.1
Iour (A)
Note: This document is meant for guidance purposes only. Refer to the most current device datasheet on the web for any functionality or specifications.
Figure 3: Efficiency Comparison
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Corporate Headquarters:
MAXLINEAR 5966 La Place Court
v Suite 100
Carlsbad, CA 92008
Tel.:+1 (760) 692-0711

Fax: +1 (760) 444-8598
www.maxlinear.com

The content of this document is furnished for informational use only, is subject to change without notice, and should not be construed as a commitment by MaxLinear, Inc. MaxLinear, Inc. assumes no re-
sponsibility or liability for any errors or inaccuracies that may appear in the informational content contained in this guide. Complying with all applicable copyright laws is the responsibility of the user. With-
out limiting the rights under copyright, no part of this document may be reproduced into, stored in, or introduced into a retrieval system, or transmitted in any form or by any means (electronic, mechanical,
photocopying, recording, or otherwise), or for any purpose, without the express written permission of MaxLinear, Inc.

Maxlinear, Inc. does not recommend the use of any of its products in life support applications where the failure or malfunction of the product can reasonably be expected to cause failure of the life support
system or to significantly affect its safety or effectiveness. Products are not authorized for use in such applications unless MaxLinear, Inc. receives, in writing, assurances to its satisfaction that: (a) the risk
of injury or damage has been minimized; (b) the user assumes all such risks; (c) potential liability of MaxLinear, Inc. is adequately protected under the circumstances.

MaxLinear, Inc. may have patents, patent applications, trademarks, copyrights, or other intellectual property rights covering subject matter in this document. Except as expressly provided in any written
license agreement from MaxLinear, Inc., the furnishing of this document does not give you any license to these patents, trademarks, copyrights, or other intellectual property.

MaxLinear, the MaxLinear logo, and any MaxLinear trademarks, MxL, Full-Spectrum Capture, FSC, G.now, AirPHY and the MaxLinear logo are all on the products sold, are all trademarks of MaxLinear,
Inc. or one of MaxLinear’s subsidiaries in the U.S.A. and other countries. All rights reserved. Other company trademarks and product names appearing herein are the property of their respective owners.

© 2020 MaxLinear, Inc. All rights reserved
ANP-49_072220 249ANR00 8/8



http://www.exar.com
http://www.maxlinear.com

