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The ISL85402EVAL1Z board is to demonstrate the Recom m end ed Eq u i pm ent

synchronous/asynchronous buck or boost buck operation of

ISL85402. * OV to 36V power supply with at least 5A source current

capability
The ISL85402EVAL1Z board input voltage range is 3V to 36V. L
¢ Load capable of sinking current up to 3A

The output voltage is set to 5V and can be changed by voltage

¢ Multimeters
feedback resistors. Note to change the output voltage higher, the

output capacitors’ voltage rating needs to be checked. * Oscilloscope

The board output current is 2A typical. The board is set with

default 3.6A overcurrent threshold. the OC threshold can be Input and output conneCtors
programmed by the resistor at the ILIMIT pin. The board has 2 main circuits sections - buck and boost as

. . shown in Figure 1.
The ISL85402EVAL1Z board has setting options to be

configured to synchronous buck, asynchronous buck, boost- 1. For synchronous/asynchronous buck, the inputs are J1
buck topologies, forced PWM mode or PFM mode. (VIN+) and J2 (GND). The outputs are J3 (VOUT+) and J4
(GND).

The board is set to default frequency 500kHz. The frequency

can be programmed by the resistor at the FS pin. 2. For boost buck operation, the boost inputs are J5

(VIN_BOOST+) and J6 (GND) and the boost output positive

The board can be synchronized to external clock. Multiple terminal is J7 (VOUT_BOOST+). By shorting J26 and J27, the
ISL85402EVAL1Z boards can be synchronized simply by boost outputs are connected to inputs of the buck. The
connecting their SYNC pins together. output of the buck is still J3 (VOUT+) and J4 (GND).
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FIGURE 1. ISL85402EVAL1Z BOARD IMAGE
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ISL85402EVAL1Z

Board Setup and Start-up
Sequence

Synchronous Buck

1.
2.

Ensure J21 is shorted for non-boost mode.

The MODE and GND pins of J17 are shorted for forced PWM
mode (no PFM). If PFM mode is desired, short MODE and VCC
pins of J17 or leave MODE pin floating.

. J9 is shorted to have AUXVCC connected to VOUT. If AUXVCC

switch-over function is not desired, open J9 and short J10.

. J20 is shorted to have R11 shorted. R11 is only for loop

measurement purposes.

. Leave all the other jumper connectors open.
. Connect the power source to inputs J1(VIN+) and J2(GND).

Connect the load terminals to buck outputs J3 (VOUT+) and J4
(GND). Make sure the setup is correct prior to applying any
power or load to the board.

Connect the power source to inputs J1 (VIN+) and J2 (GND).
Connect the load terminals to buck outputs J3 (VOUT+) and J4
(GND). Make sure the setup is correct prior to applying any
power or load to the board.

. Adjust the power source to 12V and turn on it.
. Verify the output voltage is 5V and use oscilloscope to monitor

the phase node waveforms (J19).

Asynchronous Buck

1.
2.

Ensure J21 is shorted for non-boost mode.

The MODE and GND pins of J17 are shorted for forced PWM
mode (no PFM). If PFM mode is desired, short MODE and VCC
pins of J17 or leave MODE pin floating.

. J9 is shorted to have AUXVCC connected to VOUT. If AUXVCC

switch-over function is not desired, open J9 and short J10.

. J20 is shorted to have R11 shorted. R11 is only for loop

measurement purposes.

. Remove R19. Change R20 (on bottom of the board) to 0Q to

keep Q1 securely off.

. Leave all the other jumper connectors open.

Connect the power source to inputs J1(VIN+) and J2(GND).
Connect the load terminals to buck outputs J3(VOUT+) and
J4(GND). Make sure the setup is correct prior to applying any
power or load to the board.

. Adjust the power source to 12V and turn on it.
. Verify the output voltage is 5V and use oscilloscope to monitor

the phase node waveforms (J19).

Boost Buck

1.

10.
11.
12.

13.

14.

Remove R19 and leave it open. Change R20 (on bottom of the
board) to keep Q1 securely off.

. Put 0Q resistor at R22 to set up LGATE to drive the boost

switch Q2.

. Short jumpers J26 and J27 to connect boost outputs to buck

inputs.

. Open J21 and short J28 to set the IC in boost mode. R17 and

R18 are used to set up the boost on/off threshold divided
from boost input. With R17 = 130kQ and R18 = 1MQ, the
boost will start to operate when VIN_BOOST+(J5) voltage
drops below 7V; and the boost will stop switching when boost
input recovers to be above 10V.

. Open J9 and J10, and short J8 to set up the boost output

overvoltage protection. R24 and R25 are used to set up the
boost on/off OVP threshold. With AMQ at R24 and 42.2kQ at
R25, the boost PWM will be turned off when boost output
voltage reaches 25V and recovers switching when it drops
below 22V.

. J20 is shorted to have R11 shorted. R11 is only for loop

measurement purposes.

. Leave all the other jumper connectors open.
. Short J11 to disable the IC prior to applying the power source

to boost inputs.

. Connect the power source to boost inputs J5 (VIN_BOOST+) and

J6 (GND). Connect the load terminals to buck outputs J3
(VOUT+) and J4(GND). Make sure the setup is correct prior to
applying any power or load to the board.

Adjust the power source to 12V and turn on the power source.
Open J11 to enable the IC.

Verify the buck output voltage is 5V. Use oscilloscope to monitor
the buck phase node waveforms (J19) and the boost phase
node waveforms (J32).

Adjust the input voltage down to 5V to start-up the boost. Note
the boost input voltage cannot be too low and it is limited by
the current ratings of the boost switch and boost inductor. The
boost input current will increase upon the decrease of boost
input voltage. The input current should be estimated before
turning the input voltage extremely low under heavy load
(refer to the boost operation description section in datasheet
for more details).

The shutdown sequence must be in the following order: short
J11 to shut down the IC first, then turn off the power source at
boost input. To turn off the power source (boost input) first
with the circuits operating at boost mode could cause boost
MOSFET and IC damages resulting from the current stress at
boost switches and inductors. In designs to use boost mode,
the same shutdown sequence must be followed.
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ISL85402EVAL1Z

TABLE 1. CONNECTORS/TEST POINTS DESCRIPTIONS

J1 VIN+, positive terminal of buck inputs.

J2 GND, ground terminal of buck inputs.

J3 VOUTH+, positive terminal of buck outputs.

J4 GND, ground terminal of buck outputs.

J5 VIN_BOOST+, positive terminal of boost inputs.

J6 GND, ground terminal of boost inputs.

J7 VOUT_BOOST+, positive terminal of boost output.

J8 In boost buck mode, with J8 shorted, the AUXVCC pin monitors the boost output voltage through R24 and R25 for over-voltage protection.

J9 With J9 shorted, VOUT+ is connected to AUXVCC for the switchover function. The IC switches over from main LDO to auxiliary LDO after
VOUT+ built up.

J10 Use this connector to apply any voltage to AUXVCC as the AUXLDO input. Short it to ground when not using AUXVCC.

Ji1 Use this connector to control IC ON/OFF.

J12 Use it to set up switching frequency. With FS pin connected to VCC or GND, or left open, the IC has default 500kHz frequency. R8 is a
placeholder for a resistor to program frequency.

Ji3 Test point connector to monitor the SS pin. Monitoring purpose only and don’t short it with jumper.

Ji4 Test point connector to monitor the FB pin. Monitoring purpose only and don’t short it with jumper.

J15 Test point connector to monitor the COMP pin. Monitoring purpose only and don’t short it with jumper.

J16 Use it to set up the over current limit threshold. With ILIMIT pin connected to VCC or GND, or left open, the IC has default 3.6A OC
threshold. R15 is a placeholder for a resistor to program the OC threshold.

J17 Mode setup connector. To connect MODE pin to GND will set the IC in forced PWM mode; to leave MODE pin open or connected to VCC
set the IC to have PFM available under light load condition and the IC has default 0.7A PFM current threshold. R16 is a placeholder for a
resistor to program the PFM current threshold.

J18 Test point connector to monitor the PGOOD pin. Monitoring purpose only and don’t short it with jumper.

J19 Test point connector to monitor the buck PHASE node. Monitoring purpose only and don’t short it with jumper.

J20 Test point connector for loop measurement. Short it to have R11 shorted when it is not used.

J21,J28 |Connectors to set up the boost operation.
Option 1: to short J21 set the IC in non-boost mode (either synchronous or asynchronous buck mode).
Option 2: to open J21 and short J28 set the IC in boost mode. A voltage higher than 0.2V on EXT_BOOST pin before VCC POR ON latches
the IC in boost buck mode at startup.

J22 Use it to configure synchronization.

Option 1: to apply external clock for the IC to be synchronized with.
Option 2: to synchronize multiple ISL85402, simply connect those SYNC pins together.

J23 Test point connectors to monitor the LGATE. Monitoring purpose only and don’t short it with jumper.

J24 Short it in asynchronous buck configuration before startup to disable the low-side driver.

J25 Test point connector to monitor the boost output. Monitoring purpose only and don’t short it with jumper.

J26, J27 Shorting these connectors with jumpers will connect the boost outputs to buck inputs.

J29 Test point connector to monitor the buck output. Monitoring purpose only and don’t short it with jumper.

J30 Test point connector to monitor the buck input. Monitoring purpose only and don’t short it with jumper.

J31 Test point connector to monitor the boost input. Monitoring purpose only and don’t short it with jumper.

J32 Test point connectors to monitor the boost phase node. Monitoring purpose only and don’t short it with jumper.
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ISL85402EVAL1Z

TABLE 1. BILL OF MATERIALS

REF DES PART NUMBER QTY DESCRIPTION MANUFACTURER
€57, €59 EEE-FK1K220P 2 CAP, SMD, 8X10.2, 22yF, 80V, 20%, ALUM.ELEC., ROHS PANASONIC
c1 VARIOUS 1 CAP, SMD, 0805, 4.7yF, 10V, 10%, X7R, ROHS VARIOUS
€18, €19, C22, C25 VARIOUS 4 CAP, SMD, 1206, 2.2F, 50V, 10%, X7R, ROHS VARIOUS
co VARIOUS 1 CAP, SMD, 0603, 10pF, 50V,5%, COG, ROHS VARIOUS
8, Cc28 VARIOUS 2 CAP, SMD, 0603, 100pF, 50V, 5%, COG, ROHS VARIOUS
€20 VARIOUS 1 CAP, SMD, 0603, 0.01yF, 16V,10%, X7R, ROHS VARIOUS
C2, C16, C23, C24 VARIOUS 4 CAP, SMD, 0603, 0.1uF, 50V, 10%, X7R, ROHS VARIOUS
c3 VARIOUS 1 CAP, SMD, 0603, 1.0yF, 10V, 10%, X7R, ROHS VARIOUS
c15 VARIOUS 1 CAP, SMD, 0603, 12000pF, 50V, 10%, X7R, ROHS VARIOUS
c4 VARIOUS 1 CAP, SMD, 0603, 0.022yF, 16V, 10%, X7R, ROHS VARIOUS
c7 VARIOUS 1 CAP, SMD, 0603, 470pF, 50V, 10%, X7R, ROHS VARIOUS
€17, €26, C27 DNP 0 CAP, SMD, 0603, DNP-PLACE HOLDER, ROHS N/A
c14 DNP 0 CAP, SMD, 0805, DNP-PLACE HOLDER, ROHS N/A
c5 VARIOUS 1 CAP, SMD, 1210, 10F, 25V, 10%, X7R, ROHS VARIOUS
c6 DNP 0 CAP, SMD, 1210, DNP-PLACE HOLDER, ROHS N/A
c58 16SVPD82M 1 CAP-OSCON, SMD, 6.9x8.3, 82yF, 16V, 20%, 40m(, ROHS SANYO
L1 DR125-100-R 1 | COIL-PWR INDUCTOR, SMD, 12.5mm, 10pH, 20%, 5.35A, ROHS | COOPER/COILTRONICS
L2 DR125-6R8-R 1 | COIL-PWR INDUCTOR, SMD, 12.5mm, 6.84H, 20%, 6.64A, ROHS | COOPER/COILTRONICS
D1,D3 SS3P6LHM3/86A 2 DIODE-SCHOTTKY RECTIFIER, SMD, SMPC, 60V, 3A, ROHS VISHAY
U1 ISL85402IRZ 1 IC-SWITCHING REGULATOR, 20P, QFN, 4X4, ROHS INTERSIL
Q1, Q2 BSZ100NO6LS3G 2 | TRANSIST-MOS, N-CHANNEL, 8P, PG-TSDSON-8, 60V, 20A, ROHS | INFINEON TECHNOLOGY
R11 VARIOUS 1 RES, SMD, 0603, 100, 1/10W, 1%, TF, ROHS VARIOUS
R6, R19 VARIOUS 2 RES, SMD, 0603, 0Q, 1/10W, ROHS VARIOUS
R18, R24 VARIOUS 2 RES, SMD, 0603, 1M, 1/10W, 1%, TF, ROHS VARIOUS
R17 VARIOUS 1 RES, SMD, 0603, 130k, 1/10W, 1%,ROHS VARIOUS
R2 VARIOUS 1 RES, SMD, 0603, 220Kk, 1/10W, 1%, ROHS VARIOUS
R3 VARIOUS 1 RES, SMD, 0603, 232k, 1,/10W, 1%,ROHS VARIOUS
R7 VARIOUS 1 RES, SMD, 0603, 33.2k, 1/10W, 1%,ROHS VARIOUS
R25 VARIOUS 1 RES, SMD, 0603, 42.2k, 1/10W, 1%,ROHS VARIOUS
R4 VARIOUS 1 RES, SMD, 0603, 44.2k, 1/10W, 1%,ROHS VARIOUS
RS5, R20, R23 VARIOUS 3 RES, SMD, 0603, 5.11k, 1/10W, 1%,ROHS VARIOUS
R8, R15, R16, R22 N/A 0 RES, SMD, 0603, DNP-PLACE HOLDER, ROHS N/A
R1, R26 N/A 0 RES, SMD, 0805, DNP-PLACE HOLDER, ROHS N/A
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ISL85402EVAL1Z

ISL85402EVAL1Z Layout
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FIGURE 3. SILKSCREEN TOP COMPONENTS

FIGURE 4. TOP LAYER

FIGURE 5. 2"d LAYER

FIGURE 6. 3" LAYER

FIGURE 7. BOTTOM LAYER

FIGURE 8. SILKSCREEN BOTTOM COMPONENTS
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ISL85402EVAL12 Layout (Continued)
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); larg: le corr { i ; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’'s manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and

sufficiently investi i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or

transactions.

o

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who di

party in advance of the contents and conditions set forth in this document.
11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

butes, disposes of, or of ise sells or transfers the product to a third party, to notify such third

(Rev.4.0-1 November 2017)
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