LX7302
User Guide
LX7302 Evaluation Board

& Microsemi

a RS\ MicracHIP company




LX7302 Evaluation Board 0 Microsemi.

a AS\MicrocHip company

Contents
3 AV ] T o 1] oY Y SN 1
1.1 REVISION 2.0 ittt ettt e st e s s e s e e e et e s s e e s s e e s e nnees 1
1.2 REVISION L0 oottt 1
A o oY [N o fl B 1T ol 1o o o SRR U 2
3 Evaluation Board OPeration ........ccoucciieieiiiiiiieee e ee e et e e e e s e e e e e sabaaeeesssnsaeeeeessnssnaeessnnnsens 3
4 PCB LayOUt GUIAEIINES ..uvviiiiieiieeiei ettt et e e e e e e e sttt e e e e e e e e eeeeses s e nanssasaaeneeeeaaaeeeeeesnannnes 4
5 TeSt CONSIAEIATIONS ...ooiuiiiiiiieiiieeie ettt et e e s e e e e e neeeneeenneeas 10
6 Evaluation BOard TeST Data ......eeiiiiiieiiiieiiiee ettt 11
7 Evaluation Board SChemMatiC ......ccueiiiiiiiieiiee e 18
8 Bill OF MAtEIIAlS ..eeeeeeeeeeeeee ettt e e st e e s b b e e e s eanee 19

Microsemi Proprietary and Confidential. LX7302 User Guide Revision 2.0



LX7302 Evaluation Board O Microsemi.

a AS\MicrocHip company

1 Revision History

1.1 Revision 2.0
Revision 2.0 was published in November 2018. In Revision 1.1, Table 3 (see page 19) was updated.

1.2 Revision 1.0

Revision 1.0 was published in 2012. It was the first publication of this document.
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2 Product Description

The LX7302 is a single-phase, step-down, DC-DC controller IC designed to drive a high-side N-channel
MOSFET and a low-side N-channel synchronous rectifier. The controller includes the following features:

Inductor current sensing

Voltage droop control

Programmable VID control or external reference
Over-current protection

Over- and under-voltage protection

Power saving mode

Power OK indicator

The LX7302 device is housed in a 3 mm x 3 mm 20-pin plastic QFN package.
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3 Evaluation Board Operation

The LX7302 evaluation board contains a single LX7302 device and components necessary to provide four
output voltages at a maximum current of 30 A. Input voltages up to 25 V are supported. The input
supply source should be voltage-limited to 25 V maximum to protect the input capacitors, which are
rated at 25 V.

As configured, the evaluation board supports a user-programmable VID mode; however, the External
Reference mode is supported by changing four component values. See Test Considerations (see page 10
) for further details.

All input and output connections can be made using clip connections to on-board test points. In
addition, through-hole connections to accommodate 16 AWG wires are provided for high-output
current testing.

The following table describes the test point descriptions for the evaluation circuit. Please refer to this
table for evaluation board setup.

Table 1 e Evaluation Board 1/0 Connector and Test Point Reference

Reference Description

TP1 Switch node monitor point. Used to monitor switching output.

TP2 LX7302 UG pin monitor. Used to monitor upper FET gate signal.

TP3 LX7302 LG pin monitor. Used to monitor lower FET gate signal.

TP4 LX7302 POK pin monitor. Pulled up to VCC through a 10K resistor. Used to monitor Power OK indicator.
TP5 VOUT RTN. Connection for load return and monitor point for output voltage (-). Five 16 AWG through-hole

connections provided for high-current load return.

TP6 VOUT (+). Output positive connect to load, and monitor point for output voltage (+). Five 16 AWG through-hole
connections provided for high-current load return.

TP7 FCCM/PSM input. Control for LX7302 power saver mode. A voltage greater than 2.5 V on this pin places the
LX7302 in forced continuous conduction mode (FCCM) operation. A voltage less than 0.5 V on this pin places
the LX7302 in power saver mode (PSM) operation. See the LX7302 datasheet for details regarding these

functions.
TP8 Enable input. Enable control for the LX7302. A voltage greater than 2.5 V on this pin will disable the LX7302.
TP9 External reference input. A0V to 2.2 V input to this pin controls the output voltage when in external reference

mode. As configured, this mode is disabled, but it may be enabled by changing four components on the
evaluation board. See Test Considerations (see page 10) for further details.

TP14 LX7302 VCC input. Connect a 5V £10% source capable of 200 mA to this test point.
TP15 LX7302 VCC return. Connect the 5 V supply return to this test point.
TP16 5V to 25 Vinput. Connect a 5V to 25 V supply source capable of a 10 A current. The supply source current is

based on an as-configured maximum output voltage of 1.3 V; if higher output voltages are used, a supply of
higher current capability may be needed.

TP17 5V to 20 Vinput return.

TP18 LX7302 VID 1 input. One of two VID control inputs. See the LX7302 datasheet for details.

TP19 LX7302 VID 0 input. One of two VID control inputs. See the LX7302 datasheet for details.

TP20 Evaluation board power ground. Used for measurement reference.

TP21 Evaluation board power ground. Used for measurement reference.

JB1 Droop control enable/disable. With JB1 installed, the LX7302 voltage droop function is disabled. Removing JB1

jumper enables the droop function. See the LX7302 datasheet for details.
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4 PCB Layout Guidelines

This section details the PCB layout guidelines for the LX7302 device and extensively references Figure 1
(see page 5). It is necessary to give due consideration to the high-current paths when laying out the
PCB, particularly the following: the high switching current paths from the input filter capacitors (C12—
C14) to the upper MOSFET (Q1); Q1’s connection to the output inductor (L1); L1’s connection to the
output capacitors (C9—C11); the synchronous MOSFET (Q2 and Q3) connection to L1; C9—C11’s return
connection to Q2 and Q3; and C9—C11’s return connection to C12—C14. These critical current paths
should be on a single layer only and should not be established on multiple layers through vias.
Establishing these traces with their associated parts on the top layer is preferable, both electrically and
thermally.

The LX7302 uses the signal return (AGND) for differential sensing of the output, so it is critical that all
connections unique to AGND be isolated from the power ground connections, and that the common
ground connection point be established at the point of load only. If remote sensing is not used, establish
the common ground at C2.

An R-C network consisting of R13 and C1 is used for sensing the voltage drop across L1. Both R13 and C1
should be mounted close to L1, and their respective connections to L1 should be Kelvin-connected as
close to L1 as possible.

The signal developed across C1 should be routed back to the LX7302 IC using a differential pair.

The connections from the point of load to the LX7302’s FB and AGND pins should also be routed as a
differential pair.

Parasitic capacitance must be kept to a minimum on pins 4-7. Therefore, it is important that the RSx
programming resistors (R4—R7) be mounted as close to their respective pins as possible. It is not
recommended to use test point pads on pins 4-7.

Pins 4-8 are sensitive to noise coupling. It is recommended to not route traces carrying switching signals
near these pins or their associated resistors.

Place components R10, R11, R14, C2, C4, and C5 as close to the IC as possible.

It is recommended to use 2 oz. copper due to its increased electrical and thermal performance.

A diagram indicating critical trace widths is shown in Figure 1 (see page 5). The EVB silkscreen, as well
as top and bottom layers, are shown in Figure 2 (see page 5) through Figure 6 (see page 9). See

Evaluation Board Schematic (see page 18) for a complete schematic of the EVB; see Bill of Materials
(see page 19) for a complete list of materials used.
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Figure 3 ¢ Top Layer
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Figure 4 ¢ Ground Layer
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Figure 5 ¢ Power Layer
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Figure 6 ® Bottom Layer
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5 Test Considerations

The following is a guideline for testing the LX7302 IC:

The LX7302 evaluation board will provide up to 30 A of continuous load current. The board comes
with through-hole pads to accommodate 16 AWG wire for high-current testing. It is recommended
to use these pads when operating at load currents in excess of 5 A.
The evaluation board is configured to operate in programmable VID mode. External Reference Mode
can be supported by following these steps:

1. Remove R6.

2. Add an 80.6K, 0603 resistor to R15.

3. Add a 1nF, 0603 capacitor to C3.

4. Replace R5 with a 0 Q resistor or wire jumper.
Configuring the External Reference Mode will disable the VID Mode (they cannot be configured at
the same time). See the LX7302 Datasheet for further information.
The LX7302 evaluation board is configured to provide the following voltages under VID control:

Table 2 e Evaluation Board VID Settings

ViD1 VID 2 vout

0 0 1.250
0 1 1.082
1 0 1.007
1 1 0.852

Note: Actual output voltages will be within £1% of the values listed in Table 2.

The programmable output voltage settings can be adjusted by changing the values of R4—R7. See the
LX7302 Datasheet for further information regarding VID control.

The value of the RT resistor (R8) is set at 49.9K. It is recommended to leave this resistor at 49.9K for
proper operation.

The current limit is set at 35 A by R14. This limit will vary based on the temperature of the lower
MOSFETs. The current limit may be adjusted by changing the value of R14.

Microsemi Proprietary and Confidential. LX7302 User Guide Revision 2.0
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6 Evaluation Board Test Data

This section features the evaluation board test data graphs for the LX7302.

Figure 7 ¢ Load Regulation
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Figure 9 e Efficiency vs. Output Current
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Figure 10 e Soft Start, 5 A Load
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Figure 11 e Start-Up Profile, 5 A Load
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Figure 12 ¢ PSM Start-Up into 1 A Load
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Figure 13 ¢ Soft Shutdown No Load
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Figure 14 ¢ VIDOO to VID11 Change; 0.2 Q Load
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Figure 15 ¢ VID11 to VIDOO Change; 0.2 Q Load
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Evaluation Board Schematic

7

The section shows the schematic of the LX7302 evaluation board.

Figure 16 ¢ Evaluation Board Schematic

5V-25V 15v-25v
INPUT
H12
5v-25v —O0
RTN ™1 TP HS
o— —9
= L HT0
SVINPUT SN\ 1.2Ve
H 560nH HT1 30A
g R13 a
TP15 s R18
SVRTN He _ — ax82 11 xo_w
- Ny =5 Sour =5 Shor = W ’o)
= = =
oK 047uF 25V . 25V .
) 5 16 H14
33nF o)
SCO30NO3LS His
¢ DIFFERENTIAL PAIR = C
#1210 HIS oy
[ —O ®m
Iq_ Hi7
= v 3 —O
1.0uF A
181
W 929450.01-02-1
298 8 s S -
P4 : 1 [ R0
R3
10K = o P JENABLE
2 : :
POK "o 2 o X7302 wor f2
4 2
s
RO
. o z 1 A 5V-25V
ﬂ z2 8 & @ c Qs
EXTERNAL 1000pF FCCM/PSM
REFERENCE e} - - < 2N7002
R15 TP21
NC
For External Reference €17 0nPCBBOTTOM
Operation: L
i N az
1) Remove R6 VID1 P19
2) Replace RS with a wire short 3 L. _ R8
R4 >Rs R6 R7 299K 10nF
3) Add R15=80.6K, C3 = InF a $34.0k $ 402K 232K 499K 8 L n 42 MILHOLE w2
NC 10pF -
QO VDo
42 MIL HOLE
AT 5,

Microsemi Proprietary and Confidential. LX7302 User Guide Revision 2.0



LX7302 Evaluation Board

8 Bill of Materials

The following table lists the bill of materials for the LX7302 device.

Table 3 o Bill of Materials
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Item Quantity Part Description Manufacturer Manufacturer Part
Number Reference Number
1 C1 Capacitor, ceramic, 0.47 pF, 10V, 10%, Panasonic ECJ-1VB1A474K
0603 type SMD
2 C2 Capacitor, ceramic, 1.0 uF, 10V, 10%, Panasonic ECJ2YB1A105K
0805 type SMD
3 ca Capacitor, ceramic, 1000 pF, 50 V, Panasonic ECJ-1VB1H102K
10%, 0603 type SMD
4 c5 Capacitor, ceramic, 0.1 puF, 16 V, 10%, Panasonic ECJ-1VB1C104K
0603 type SMD
5 C3,C6,C7, Do not implement
C8, C11,
C15
6 C16 Capacitor, ceramic, 3.3 nF, 50 V, 10%, Panasonic ECJ-2VB1H332K
0805 type SMD
7 C18 Capacitor, ceramic, 10 pF, 50 V, NPO, Panasonic ECJ-1VC1H100D
0603 type SMD
8 C9, C10 Capacitor, 560 uF, 2.5V, polymer United APXE2R5ARA561MF
electrolytic, 13m Q ESR, 6 mm x Chemi-Con
7.7 mm SMD
9 C12,C13, Capacitor, 330 uF, 25V, polymer Sanyo 25SVPF330M
Cc14 electrolytic, 5 A ripple,
Oscon 4.3 mm x 13.1 mm SMT
10 C17 Capacitor, ceramic, 10 nF, 50 V, 20%, Panasonic ECJ2VB1H103K
0805 type SMD
11 JB1 Header, 2 position vertical 3M 929450-01-02-1
12 L1 Inductor, power, 560 nh, 36 A, 1.5 mQ Susumu PCMC135T-R56 MF
13 Ql Transistor, FET, BSCO57NO3LS N Infineon BSCO57N0O3MS
channel FET, 30V, 71 A, 5.7 mQ,
PG-TDSON-8
14 Q2,Q3 Transistor, FET, BSCO30NO3LS N Infineon BSCO30NO3LS
channel FET, 30V, 100 A, 3 mQ,
PG-TDSON-8
15 Q4, Q5 Transistor, FET, 2N7002 general Fairchild 2N7002
purpose N-channel Mosfet SOT 23
16 R1 Resistor, 43 kQ, 1/10 W, 5% 0603 type Panasonic ERJ3GSYJ433
SMD
17 R2,R3 Resistor, 10 kQ, 1/10 W, 5% 0603 type Panasonic ERJ3GSYJ103
SMD
18 R4 Resistor, 34.0 kQ, 1/16 W, 1% 0603 Panasonic ERJ3EKF3402
type SMD
19 R5 Resistor, 40.2 kQ, 1/16 W, 1% 0603 Panasonic ERJ3EKF4022

type SMD

Microsemi Proprietary and Confidential. LX7302 User Guide Revision 2.0
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Item Quantity Part Description Manufacturer Manufacturer Part
Number Reference Number
20 1 R6 Resistor, 43.2 kQ, 1/16 W, 1% 0603 Panasonic ERJ3EKF4322
type SMD
21 1 R7 Resistor, 49.9 kQ, 1/16 W, 1% 0603 Panasonic ERJ3EKF4992
type SMD
22 1 R8 Resistor, 49.9 kQ, 1/16 W, 1% 0603 Panasonic ERJ3EKF4992
type SMD
23 1 R9 Resistor, 1 MQ, 1/10 W, 1% 0603 type Panasonic ERJ3EKF1004
SMD
24 2 R10, R11 Resistor, 4.7 kQ, 1/10 W, 5% 0603 Panasonic ERJ3GSYJ472
type SMD
25 1 R12 Resistor, 10 Q, 1/10 W, 5% 0603 type Panasonic ERJ3GSYJ100
SMD
26 1 R13 Resistor, 1.0 kQ, 1/10 W, 5% 0603 Panasonic ERJ3GSYJ102
type SMD
27 1 R14 Resistor, 5.11 kQ, 1/10 W, 1% 0603 Panasonic ERJ3EKF5111
type SMD
28 2 R16, R17 Resistor, 100 kQ, 1/10 W, 5% 0603 Panasonic ERJ3GSYJ104
type SMD
29 4 R19, R20, Resistor, 0 Q, 5%, 0603 type SMD Panasonic ERJ3GEYOROOV
R21, R22
30 4 R18a - R18d RES 8.2 Q, 1/8 W, 5%, 0805 SMD Panasonic ERJ-6GEYJ8R2V
31 1 R15 Do not implement
32 17 TP1, TP2, Terminal, miniature-style test point, Keystone 5016
TP3, TP4, SMT PCB mount
TPS5, TP6,
TP7,TPS,
TP9, TP14,
TP15, TP16,
TP17, TP18,
TP19, TP20,
TP21
33 1 Ul IC, LX7302 step-down DC-DC Microsemi LX7302
controller, 3 mm x 3 mm
20-pin QFN
1 PCB Printed circuit board Microsemi SGE3247 X3

Microsemi Proprietary and Confidential. LX7302 User Guide Revision 2.0
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Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or the suitability of its products and services
for any particular purpose, nor does Microsemi assume any liability whatsoever arising out of the application or use of any product or circuit. The
products sold hereunder and any other products sold by Microsemi have been subject to limited testing and should not be used in conjunction with
mission-critical equipment or applications. Any performance specifications are believed to be reliable but are not verified, and Buyer must conduct and
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Fax: +1 (949) 215-4996
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all performance and other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely on any datz
and performance specifications or parameters provided by Microsemi. It is the Buyer's ibility to il ly determine bility of any
products and to test and verify the same. The information provided by Microsemi hereunder is provided "as is, where is" and with all faults, and the
entire risk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or implicitly, to any party any patent rights,
licenses, or any other IP rights, whether with regard to such information itself or anything described by such information. Information provided in this
document is proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this document or to any products
and services at any time without notice.

Microsemi, a wholly owned subsidiary of Microchip Technology Inc. (Nasdaq: MCHP), offers a comprehensive portfolio of semiconductor and system
solutions for aerospace & defense, communications, data center and industrial markets. Products include high-performance and radiation-hardened
analog mixed-signal integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and synchronization devices and precise time
solutions, setting the world's standard for time; voice processing devices; RF solutions; discrete components; enterprise storage and communication
solutions; security technologies and scalable anti-tamper products; Ethernet solutions; Power-over-Ethernet ICs and midspans; as well as custom desigr
capabilities and services. Microsemi is headquartered in Aliso Viejo, California, and has approximately 4,800 employees globally. Learn more at www
microsemi.com.
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