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Introduction

The Quad MxL7225 200A Multiphase Evaluation Board provides a platform to evaluate the features and performance of
four MxL7225 Power Modules connected in parallel to supply up to a 200A load. Each MxL7225 is a dual 25A Power
Module which are optimized for powering Telecom, Networking and Industrial equipment. This manual covers both the BGA
and LGA evaluation boards versions of this 200A multiphase application.

Quick EVK Set Up and Start Up
Factory Settings

In addition to utilizing the 4.5V to 15V input voltage range of the MxL7225’s and the 200A maximum load current rating
capabilities of using the four MxL7225 Power Modules together, the evaluation board has been set up with the factory
default configurations shown below for quick set up and operation. Do not exceed the EVK maximum load current
rating.

The factory default configuration (Table 2) for the Quad MxL7225 Evaluation Board is:

B Vj=4.5Vto 15V B Continuous current mode using internal clock. To use

B Vour = 1.0V £1.5%. For other Vo see Jumpers JP4 - an external clock, see EXT_CLK, Jumper JP1

JP8 VOUT SELECT. B One pin output voltage ramp up and down tracking

B Ioyr = 0Ato 200A programmability

o B A 6.5ms soft-start is selected for all channels
B 500kHz switching frequency

B Sensing diode biasing at 100uA for internal

B Run is enabled for both channels of all 4 of the
temperature sense

MxL7225’s (all 8 channels). See RUN, Jumper JP2.

Quick Start Up

To quickly see the regulator in operation: 4. Turn on the power supply and check V1. Check to

make sure that JP2 is on the ON position. The EVK will
power up and (factory default) regulate the output at 1V
1£1.5% (0.985V to 1.015V).

2. With a power supply turned off and within a V;y 5. Setor vary the load (do not exgeed the maximum IgyT)
specification of 4.5V to 15V (12V typical), connect it to and check VOU_T and other. d.eS|red performance levels
VIN and GND with short, thick leads. Use test pins such as regulation and efficiency.

VIN+ and VIN- to monitor VIN and GND respectively. See Configuration and 1/O Interfaces and Load Transient
See locations in Figure 1. Circuit for more on testing and monitoring.

1. Use the factory settings and default configuration. If
other settings or components are desired, apply them
before the next steps and see Set-Up Options for more.

3. For the output, connect a meter and electronic load
initially set to OA, that will be no more than the above
maximum lgyT (200A ), to VOUT and GND with short /
thick leads capable of this current. See setup and
locations in Figure 1.

March 9, 2023 021UMRO02 1
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Figure 2: Top View of MxL7225 200A Multiphase EVK

Reference Documentation

Please refer to the MxL7225 Data Sheet for additional information about the MxL7225. The datasheet includes a full list of
IC features, pinout, pin descriptions, typical performance characteristics and external component calculations. This manual
is meant to be used in conjunction with the datasheet.

This manual provides Quad MxL7225 EVK Schematic, Quad MxL7225 EVK PCB Layers and Quad MxL7225 EVK Bill of
Materials that can be utilized to assist in your board design. The schematics are also available on the MxL7225 product

page.

Ordering Information

Table 1: Evaluation Board Ordering Part Number

Power Module Evaluation Board Description
MXL7225-ABA-T MXL7225-EVK-2 Quad MxL7225 BGA Power Module Multiphase EVK

Note: For more information about part numbers, as well as the most up-to-date information and addiitional information on environmental
rating, go to www.maxlinear.com/MxL7225.

March 9, 2023 021UMRO02 3
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Evaluation Board Overview

The block diagram shown in Figure 3 illustrates the 7 MxL7225 channels connected in parallel with the 8th channel as the
master and the connection points for V|, Voyt, and VouTo. Also represented are the CLKOUT to MODE_PLLIN

connections between the 4 MxL7225 ICs.
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dils 100l
—
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OOEIJ—"EE T O

Vout and Voyr, connected via R22, R23, R24 and R26

VFB of all 8 channels connected

RUN of all 8 channels connected and connected to JP2

TRACK of all 8 channels connected and connected to TRACK_CONTROL point on board
PGOOD of all 8 channels (with pullups) connected and connected to PGOOD point on board

Figure 3: Quad MxL7225 200A Multiphase EVK Block Diagram
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Configuration and |/O Interfaces

EXT CLK, Jumper JP1

Jumper J1 provides an option to connect and synchronize to an external clock or use an internal clock (default). See
EXT_CLK, Jumper JP1.

RUN, Jumper JP2

Jumper JP2 enables (ON) or disables (OFF) all 8 channels. See RUN, Jumper JP2.

TRACK_CONTROL

The board’s output voltage tracks the voltage on the TRACK_CONTROL test point when applied.

PGOOD

A PGOOQD test point is provided for all 8 channels. PGOOD signals are tied to INTVCC through 10kQ resistors.

EXTVCC

A connection point is provided to inject EXTVCC, if desired.

EXT PULSE

Used to test load transients. See Load Transient Circuit.

March 9, 2023 021UMRO02 5



Quad MxL7225 200A Multiphase EVK User Manual

Set-Up Options

Set-Up Options

Jumpers are factory installed per Table 2 to configure the EVK for operation. Jumper and testing options are described in
the next sections. Refer to the product datasheet for additional information.

Table 2: Factory Settings

Jumper Label Factory Setting Description

JP1 CLK Jumper 2-3 Internal clock

JP2 RUN Jumper 1-2 On

VOUT SELECT

JP4 0.9v No Jumper

JP5 1.0V Jumper 1-2

JP6 1.2V No Jumper Vout = 1.0V selected
JP7 1.5V No Jumper

JP8 1.8V No Jumper

Jumper JP1 CLK

Table 3: JP1 Options

Jumper Options

Description

Jumper 1-2

External clock may be applied to synchronize to.

Jumper 2-3 (default)

Internal clock.

Jumper JP2 RUN

Table 4: JP2 Options

Jumper Options

Description

Jumper 1-2 (default)

On, all channels are enabled.

Jumper 2-3

Off, all channels are disabled.

Jumpers JP4 - JP8 VOUT SELECT

Table 5: JP4 - JP8 Options

Jumper Jumper Options Description
Jumper 1-2 Vout = 0.9V selected only.
I No jumper (default) VouT = 0.9V not selected.
JP5 Jumper 1-2 (default) Vourt = 1.0V selected only.
No jumper VouT = 1.0V not selected.
Jumper 1-2 Vourt = 1.2V selected only.
JPe No jumper (default) Vout = 1.2V not selected.
Jumper 1-2 Vout = 1.5V selected only.
il No jumper (default) Vourt = 1.5V not selected.
Jumper 1-2 Vout = 1.8V selected only.
e No jumper (default) Vout = 1.8V not selected.

March 9, 2023
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Test Interfaces

Load Transient Circuit

A load transient circuit is provided to allow optional testing of load transients. The EXT PULSE (E33) clock input is used to
drive the transient signal. The load step generated by the FETs (Q1 and Q2) is very fast; the step slew rate is >40A/us for a
50A transient load test case.

To measure load transient response, use the circuit shown in Figure 4. Populate R101 and R102 and apply a small duty
cycle pulse signal to the EXT PULSE (E33) input (~ 1%). Adjust the amplitude of the EXT PULSE (E33) pulse to set the
load current. Start at a pulse amplitude of 2V and increase while monitoring the IOUT STEP (J12) voltage. The load current
at IOUT STEP (J12) is 5SmV/A. For an example, a 100A load will occur when a 500mV pulse is observed at J12.

DYNAMIC LOAD CIRCUIT

EXT PULSE

31@)]

out 1
SUDSON04-8M8P-4EG3 N T
/) vout
c52

oo o l l l l
I I 100uF == 100uF c55 Cs4 cs3 couT26
at @ 63V 63V 100uF == 100uF T00uF ——100uF F
:j E';] 1210 1210 6.3V Tsw Ts 3v 63V T
=2 =4 1210 1210 1210 1210

SUDSO0N04-8MBP-4EG3

100nF| 5 V+ vour
2 cd0 =
om Tohz amOuy Cye o L—g I3 . ] T - ros 2 =
681K ) AN AN
i % 1“3 | 10UT STEP
ul =L
— R100 H = R102 i ca2
= R99 — % 0.01 1uF

301 82.51% 2512

U5 LTC69921S6-1

|
| won our]2 = oon PULSE!
m ~
i L Ziew w2 > 15V c39i U LT1803IS5
R - 4 4 R IM ! : :
|

R95
SET DIV 20K

R101

0.0
2512

Figure 4: Load Transient Circuit

March 9, 2023 021UMRO02 7



Quad MxL7225 200A Multiphase EVK User Manual Performance

Performance
Efficiency
100
—~ /
32 L -T-71-1—--|--~-<L
>~ /’ |
Q g /
o /4
(3
W 79
_VOUT:1'5V
- =Vour=1.0V
60

0 20 40 60 80 100 120 140 160 180 200
Load Current (A)

Figure 5: Measured Efficiency (V,y =12V, fgy = 500kHz)

Load Transient Response

20mV/DIV, AC Coupled |

i i [ VS AR S 1 i e s

(20MHz BW) |

100A to 150A Load

Figure 6: Load Transient Response, 100A to 150A (V| = 12V, Vo1 = 1V, fsw = 500kHz)
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Output Ripple

5mV/DIV |

(20MHz BW) |

Output Ripple

1. 200A load on J7 with standard demo circuit default setup.
Figure 7: Measured Output Voltage Ripple (V|y = 12V, Vo1 =1V, Load = 200A, f5y = 500kHz)

Thermal

=
Lia
el
=
=
<

2. Ambient temperature = 23.3°C, airflow = 400LFM, no heat sink.
Figure 8: Thermal Capture (V| =12V, Vo1 =1V, Load = 200A, fsy = 500kHz, 400LFM)
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Quad MxL7225 EVK Schematic
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Quad MxL7225 EVK Schematic
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Quad MxL7225 EVK Schematic
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Figure 12: EVK Schematic, Continued
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Quad MxL7225 EVK PCB Layers

Figure 13: EVK PCB Silkscreen Top

Figure 14: EVK PCB Layer 1
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Figure 15: EVK PCB Layer 2

Figure 16: EVK PCB Layer 3
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Figure 17: EVK PCB Layer 4

Figure 18: EVK PCB Layer 5
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Figure 19: EVK PCB Layer 6

Figure 20: EVK PCB Layer 7
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Figure 21: EVK PCB Layer 8
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Quad MxL7225 EVK Bill of Materials

Table 6: EVK Bill of Materials

Reference . Manufacturer / q
Item |Qty Designator Description Part Number Package Size
1 1 PCB MXL7225 Evaluation Board MAXLINEAR
MAXLINEAR
2 4 U1, U2, U3, U4 BGA-144 MXL7225 15X 15X 4.41
VISHAY
3 2 Q1, Q2 MOSFET, N-CH, 40V, 14A SUD50N04 TO-252
Nichicon
0,
4 1 CIN1 CAP ALUM, 150UF,25V, 20% UCD1E151MNLAGS 8.3 X 8.3MM
CIN3 - CIN10, o Wurth Elektronik
5 16 CIN12 - CIN19 CERAMIC CAP. 22uF, 25V, X5R, 10% 885012109014 1210
Waurth Elektronik
0,
6 2 CIN2, CIN11 CERAMIC CAP. 1uF, 25V, X7R, 10% 885012208064 1206
CO1, CO2, CO5,
CO6, CO7, CO8,
CO11, CO13, CO15, o MURATA
7 16 CO16, CO24. CO55, CERAMIC CAP. 220uF, 4V, X5R, 20% GRM31CRB0G227ME11L 1206
C056, CO57, COS58,
CO059
C020-C022,
C026-C028,C0O30, MURATA
- 0,
8 16 8823 gggggggg CERAMIC CAP. 220uF, 4V, X5R, 20% GRM31CRB0G227ME 1L 1206
CO54
Waurth Elektronik
0,
9 4 C4, C10, C18, C22 CERAMIC CAP. 4.7uF, 10V, X5R, 20% 885012106012 0603
C6, C11, C19, C23, o Wurth Elektronik
10 6 COUT26, C42 CERAMIC CAP. 1.0uF, 10V, X7R, 10% 885012206026 0603
Waurth Elektronik
0,
11 1 c7 CERAMIC CAP. 0.1uF, 25V, X7R, 10% 885012206071 0603
Wurth Elektronik
0,
12 1 C1 CERAMIC CAP., 330pF, 50V, X7R, 10% 885012206080 0603
Yageo
0,
13 1 C3 CERAMIC CAP., 500pF, 50V, X7R, 10% CCO603KRNPOIBNA71 0603
C44, C45, C52, C53, o MURATA
14 6 C54. C55 CERAMIC CAP., 100uF, 6.3V, X5R, 10% GRM32ERG0J107ME20L 1210
VISHAY
0,
15 4 R1, R3, R25, R29 RES, 0603, 10 Ohm, 5%,1/10W CRCWOB0310ROJNEA 0603
R2, R9, R14, R21, VISHAY
0,
16 9 221 R39, R43, R47, |RES, 0603, 121k Ohm, 1%, 1/10W CRCWO603121KEKEA 0603
VISHAY
[v)
17 3 R4, R7, R98 RES, 0603, 10k Ohm, 5%, 1/10W CRCWO060310KOJNEA 0603
PANASONIC
H 0,
18 1 R8 Resistor 3.24K Ohm, 1/10W,1%,SMD ERJ-3EKF3241V 0603
VISHAY
0,
19 1 R15 RES, 0603, 90.9k Ohm, 1%, 1/10W CRCWOB0390KOFKEA 0603
March 9, 2023 021UMRO02 19
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Table 6: EVK Bill of Materials (Continued)

Item |Qty ngs?gr;\r:t:gr Description y::lﬂﬂﬁgre?_” Package Size
20 |1 |R16 RES, 0603, 60.4k Ohm, 1%, 1/10W \(/lefgvp\\l\(()GOSGOMFKEA 0603
21 |1 |R17 RES, 0603, 40.2k Ohm, 1%, 1/10W \C/ESV%GOMOKEKEA 0603
22 |1 |R18 RES, 0603, 30.1k Ohm, 1%, 1/10W g§g®;60330K1FKEA 0603
23 |1 |R89 RES, 0603, 2 Ohm, 1%, 1/10W XESQEGOZZROOFNE A 0603
24 |2 |R101, R102 RES, 2512, 0.010 Ohm, 1%, 1W wgrﬁ;ZRMOOOFEA 2512
R6, R19, R20, R27,
2% |13 Eggi 22& Eig: Egg: RES, 0603, 0 Ohm, JUMPER g§g®E6OSOOOOZOEA 0603
R63
26 |4 |R22,R23,R24,R26 |RES 0 OHM JUMPER 2010 wgr;(; 000000ZEAS 2010
27 |1 |R60 RES, 1206, 0 Ohm, JUMPER \C/':ng%OOOOZOEA 1206
28 |11 52 iﬁ’fgégg’ TERM. TURRET SINGLE gﬂégg:gﬂ_gé_go?g)%o_oro 0.063"
29 |2 |E33 E34 TERM. TURRET SINGLE, L=5.56MM THIN 2";('*:2"_/33(_50?&:0_07_0 0.094"
30 (2 J11,012 CONN. BNC RCPT. ?E%Z”O' RF BNC
31 |6 \thdz J3,J4,J13, | BROACHINHG STUD, TYPE KFH }F;EL"EEZTM 0.189"
32 5 jig JP5, JP6, JP7, Header, 2Pin, 2mm, Single Row \é\;%rj[goEzliﬁtf;k 2mm
0 s TR o o e
34 |3 |JP1,JP2, JP9 Header, 3Pin, 2mm, Single Row \é\;%r_tgoi'i'ﬂf’;k 2mm
C39, C40, C43,
JP10, R91, R92,
35 |17 |R93,R94, R95, R96, |- ) )

R97, R99, R100,
R103, R104, U5, U6
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MaxLinear, Inc.
/'\ 5966 La Place Court, Suite 100
Carlsbad, CA 92008
MAXLINEAR 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 responsibility or liability for any errors or inaccuracies that may appear in the informational content contained in this
document. Complying with all applicable copyright laws is the responsibility of the user. Without 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.

EXCEPT AS OTHERWISE PROVIDED EXPRESSLY IN WRITING BY MAXLINEAR, AND TO THE MAXIMUM EXTENT PERMITTED BY LAW: (A) THE
MAXLINEAR PRODUCTS ARE PROVIDED ON AN “AS IS” BASIS WITHOUT REPRESENTATIONS OR WARRANTIES OF ANY KIND, INCLUDING WITHOUT
LIMITATION ANY IMPLIED OR STATUTORY WARRANTIES AND ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
NON-INFRINGEMENT, OR TITLE; AND (B) MAXLINEAR DOES NOT GUARANTEE THAT THE PRODUCTS WILL BE FREE OF ERRORS OR DEFECTS.
MAXLINEAR PRODUCTS SHOULD NOT BE USED IN ANY EMERGENCY, SECURITY, MILITARY, LIFE-SAVING, OR OTHER CRITICAL USE CASE WHERE A
FAILURE OR MALFUNCTION COULD CAUSE PERSONAL INJURY OR DEATH, OR DAMAGE TO OR LOSS OF PROPERTY. USERS ASSUME ALL RISK FOR
USING THE MAXLINEAR PRODUCTS IN SUCH USE CASE. CUSTOMERS AND USERS ARE SOLELY RESPONSIBLE FOR USING THEIR OWN SKILL AND
JUDGMENT TO DETERMINE WHETHER MAXLINEAR PRODUCTS ARE SUITABLE FOR THE INTENDED USE CASE.

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, any other MaxLinear trademarks (including but not limited to MxL, Full-Spectrum Capture, FSC, AirPHY, Puma, AnyWAN,
VectorBoost, MXL WARE, and Panther), and the MaxLinear logo on the products sold are all property of MaxLinear, Inc. or one of MaxLinear's subsidiaries in the
U.S.A. and other countries. All rights reserved.

All third-party products, company names and logos are trademarks™ or registered® trademarks and remain the property of their respective holders/owners. Use of
such marks does not imply any affiliation with, sponsorship or endorsement by the owners/holders of such trademarks. All references by MaxLinear to third party
trademarks are intended to constitute nominative fair use under applicable trademark laws.

The URLs provided are for informational purposes only; they do not constitute an endorsement or an approval by MaxLinear of any of the products or services of the
corporation or organization or individual. MaxLinear bears no responsibility for the accuracy, legality or content of the external site or for that of subsequent links.
Contact the external site for answers to questions regarding its content.

© 2023 MaxLinear, Inc. All rights reserved.
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