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The ISL70001ASEHEV1Z evaluation board is designed to
demonstrate the features of the ISL70001ASEH, a TID and SEE
hardened 6A synchronous buck regulator IC with integrated
MOSFETs intended for Space applications. For more detailed
information about the ISL70001ASEH, please refer to the
ISL70001ASEH datasheet.

The ISL70001ASEHEV1Z evaluation board accepts a nominal 3V
to 5.5V input voltage and provides a regulated output voltage
ranging from 0.8V to 85% of the input voltage at output currents
ranging from OA to 6A. The output can be quickly set to any of six
commonly used preset voltages (0.8V, 1.0V, 1.2V, 1.8V, 2.5V,
3.3V) or adjusted to an alternate voltage using the onboard
potentiometer. A PGOOD (Power-Good) signal goes high and
lights a red LED to indicate that the output voltage is within a
+11% typical regulation window. A toggle switch is provided to
conveniently enable or disable the output voltage.

The ISL70001ASEHEV1Z evaluation board can be set to run from
the nominal 1MHz internal oscillator of the ISL70001ASEH or
synchronized to a 1MHz £20% external clock. Two or more
ISL70001ASEHEV1Z evaluation boards can be synchronized to
each other in a Master/Slave configuration, with all Slave units
switching 180° out-of-phase with respect to the Master unit.

Schematic and BOM

A schematic and BOM of the ISL70001ASEHEV1Z evaluation
board are shown in Figure 1 and Table 1, respectively. The
schematic indicates numerous test points, which allow virtually
all nodes of the evaluation circuit to be monitored directly. The
BOM shows components that are representative of the types
needed for a design, but these components are not
space-qualified. Equivalent space-qualified components would
be required for flight applications.

Recommended Test Equipment

¢ A OV to 6V power supply with at least 10A source current
capability.

* An electronic load capable of sinking current up to 6A.

¢ Two digital multimeters (DMMs).

* A 500MHz dual-trace oscilloscope.

Quick Start

1. Short J1, J2 (pins 2-3), J4 (pins 1-2), J5 and J15.
2. Open J3, J7 and J9-J13.

3. Toggle S2 to the down (OFF) position.

4

. Turn on the power supply. Set the output voltage to 3.3V and
set the output current limit to 10A. Turn off the power supply.

5. Connect the positive lead of the power supply to TP1 and the
negative lead of the power supply to TP2.

6. Turn on the electronic load and set the output current to 3A.

7. Connect the positive lead of the electronic load to TP44 and
connect the negative lead of the electronic load to TP45.
8. Configure one DMM to monitor the input voltage from TP22 to
TP25.
9. Configure another DMM to monitor the output voltage from
TP38 to TP39.
10. Connect Channel 1 of the oscilloscope to J6 (or from TP33 to
TP28) to monitor the rectangular waveform on the LXx pins.
11. Connect Channel 2 of the oscilloscope to J14 (or from TP36 to
TP37) to monitor the output voltage.
12. Toggle S2 to the up (ON) position.

13. Verify the output voltage is 0.8V +3% and the frequency of the
LXx waveform is 1MHz £10%.

Configuration Options

The ISL70001ASEHEV1Z evaluation board can be easily
configured for a number of different applications. Table 2
provides the available settings for the jumpers and toggle switch
and explains their respective functions.
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ISL70001ASEHEV1Z SCHEMATIC

FIGURE 1.
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TABLE 1. ISL70001ASEHEV1Z BOM
REF DES QTY PART NUMBER VALUE DESCRIPTION MANUFACTURER
Cci1-c4 4 47uF | Capacitor, Ceramic, 10%, 10V, X7R, 1210 Various
C5, C7,C9, C10 4 1uF Capacitor, Ceramic, 10%, 10V, X7R, 0603 Various
C6, C11 2 0.01pF | Capacitor, Ceramic, 10%, 16V X7R, 0603 Various
Cc8 1 0.1pF | Capacitor, Ceramic, 10%, 16V, X7R, 0603 Various
Cc12 1 0.22uF | Capacitor Ceramic, 10%, 16V, X7R, 0603 Various
C14 1 1000pF | Capacitor Ceramic, 10%, 16V, X7R, 0603 Various
C15-C24 10 100uF | Capacitor Ceramic, 20%, 6.3V, X5R, 1210 Various
C25 1 4700pF | Capacitor, Ceramic, 10%, 50V, X7R, 0603 Various
D1 1 | MBRS320T3G-T Diode, Schottky, 20V, 3A, SMC On Semiconductor
D2 1 | LTST-C170CKT Diode, LED, Green Vishay
J1,J3,15,17,19-J13 9 | 69190-202HLF Connector, Header, 1x2, Thru-hole BERG/FCI
J2,J4 2 | 68000-236HLF-1X3 Connector, Header, 1x3, Thru-hole BERG/FCI
J1-)5, 17, J9-J13, J15 12 |SPCO2SYAN Connector, Jumper, 2-pin Sullins
J6,J14 2 |131-4353-00 Jack, Scope Probe, Thru-hole Tektronics
L1 1 |CDRH127/LDNP-1RONC 1pH Inductor, 30%, 14A, SMD Sumida
Q1 1 | 2N7002-7-F-T Transistor, MOSFET, N-channel, SOT-23 Diodes, Inc.
R1, R7 2 10 Resistor, Film, 1%, 1/10W, 0603 Various
R2, R3, R6, R8, R13 5 1kQ | Resistor, Film, 1%, 1/10W, 0603 Various
R4, R14 2 499Q | Resistor, Film, 1%, 1/10W, 0603 Various
R5 1 10kQ | Resistor, Film, 1%, 1/10W, 0603 Various
R10 1 10Q Resistor, Film, 1%, 1/4W, 1206 Various
R11 1 3.01kQ | Resistor, Film, 1%, 1/10W, 0603 Various
R12 1 1.5kQ | Resistor, Film, 1%, 1/10W, 0603 Various
R15 1 316Q | Resistor, Film, 1%, 1/10W, 0603 Various
R16 1 221Q | Resistor, Film, 1%, 1/10W, 0603 Various
R17 1 | 3296W-1-502LF 5kQ Resistor, Potentiometer, Trim, 10%, 1/2W, Thru-hole | Bourns
R18 1 100Q | Resistor, Film, 1%, 1/10W, 0603 Various
R19 1 0Q Resistor, Film, 1%, 1/10W, 0603 Various
S2 1 | GT11MSCBET Switch, Toggle, SPDT, SMD ITT/C&K
TP1, TP2, TP5, TP6, TP40-45 | 10 | 1514-2 Terminal, Turret, Thru-hole Keystone
TP11-TP28, TP32-TP39 26 | 5002 Connector, Test Point, Thru-hole Various
u1 1 |ISL70001ASEHFE/PROTO IC, Regulator, Switching, 6A, CQFP-48 w/ heatsink | Intersil
1 | SP2000-0.020-AC-1212-NA Thermal Interface Material, Sil-Pad, 12inx12inx0.020in, | Bergquist
with adhesive, cut to 0.4inx0.4in and place under U1
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TABLE 2. CONFIGURATION OPTIONS

REF. DESIGNATOR SETTING FUNCTION
Short Selects AVDD to be monitored by the EN pin through a resistive divider (R4 and R6) if S2 is toggled to the down
position.
Ji
Open Allows an external voltage connected to TP5 to be monitored by the EN pin through a resistive divider (R4 and R6)
p if S2 is toggled to the down position.
Selects Master mode, which forces the chip to run from the internal 1MHz oscillator. In Master mode, the SYNC
Short2-3 | . . .
pin is an output that provides a nominal 1MHz clock signal.
12 Selects Slave mode, which allows the chip to be synchronized to another ISL70001ASEH or to an external clock. In Slave
Short 1-2 | mode, the SYNC pin is an input that accepts a 1MHz synchronizing signal from the SYNC pin of another ISL70001ASEH
configured as a Master or from an external clock.
Loads the SYNC pin with R5, which is a 10kQ resistor. If synchronization to an external clock over long distances
is required, it may be necessary to use a controlled impedance trace to avoid excessive ringing on the SYNC line.
Short If this is the case, the SYNC trace should be terminated into 50Q at the Slave units. This can be accomplished by
13 replacing R5 on the Slave units with a 50Q resistor. Please note that the SYNC pin of an ISL70001ASEH is not
designed to drive a 50Q load.
Open Disconnects the SYNC pin from R5.
Short 2-3 |Selects the 5V input UVLO threshold. Use this setting when the nominal input voltage is 5V.
14 Selects the 3.3V input UVLO threshold. Use this setting when the nominal input voltage is 3.3V. Also use this
Short 1-2 . . .
setting for nominal input voltages between 5V and 3.3V.
Short Selects the 0.8V preset output voltage option as long as J7 and J9-J13 are open.
J5
Open Allows output voltages other than 0.8V to be selected.
Short Selects the 1.0V preset output voltage option as long as J5 and J9-J13 are open.
J7
Open Allows output voltages other than 1.0V to be selected.
Short Selects the 1.2V preset output voltage option as long as J5, J7 and J10-J13 are open.
J9
Open Allows output voltages other than 1.2V to be selected.
Short Selects the 1.8V preset output voltage option as long as J5, J7, J9 and J11-J13 are open.
J10
Open Allows output voltages other than 1.8V to be selected.
Short Selects the 2.5V preset output voltage option as long as J5, J7, J9-J10 and J12-J13 are open.
J11
Open Allows output voltages other than 2.5V to be selected.
Short Selects the 3.3V preset output voltage option as long as J5, J7, J9-J11 and J13 are open.
J12
Open Allows output voltages other than 3.3V to be selected.
Short Selects the adjustable output voltage option as long as J5, J7 and J9-J12 are open. Potentiometer, R17, can be
J13 used to adjust the output voltage.
Open Allows the preset output voltage options to be selected.
Short Shorts out R18, allowing normal operation of the evaluation board.
J15
Open Facilitates control loop stability measurements by allowing a signal to be injected across R18.
Short 2-3 |S1 in the up position shorts contacts 2-3. This pulls the EN pin low to disable the output voltage.
s2 S1 in the down position shorts contacts 1-2. This enables the output voltage as long as the voltage on the EN pin
Short1-2 | ceeds 0.6V,
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Layout Guidelines

1.
2.

Use a four layer PCB with 2 ounce copper.

Layer 2 should be a dedicated ground plane and layer 3
should be a dedicated power plane split between VIN and
VOUT.

. Layers 1 and 4 should be used primarily for signals, but can

also be used to increase the VIN, VOUT and ground planes as
required.

. Connect all AGND, DGND and PGNDx pins directly to the

ground plane. Connect all PVINXx pins directly to the VIN
portion of the power plane.

. Locate ceramic bypass capacitors as close as possible to U1.

Prioritize the placement of the bypass capacitors on the pins
of U1 in the order shown: REF, SS, AVDD, DVDD, PVINx (C5,
C7), EN, PGOOD, PVINx (C1-C4).

. Locate the output voltage resistive divider as close as

possible to the FB pin of the IC. The top leg of the divider
should connect directly to the POL (Point Of Load) and the
bottom leg of the resistive divider should connect directly to
AGND. The junction of the resistive divider should connect
directly to the FB pin.

11.

12.

. Locate the Schottky diode, D1, as close as possible to the LXx

and PGNDXx pins of the IC. A smaller Schottky diode may be
used as long as derating requirements are satisfied.

. Use a small island of copper to connect the LXx pins of U1 to

the inductor, L1, on layers 1 and 4. Void the copper on layers
2 and 3 adjacent to the island to minimize capacitive
coupling. Place most of the island on layer 4 to minimize the
amount of copper that must be voided from the ground layer
(layer 2).

. Keep all signal traces as short as possible.
10.

A small series snubber (R10 and C14) connected from the
LXx pins to the PGNDx pins may be used to damp ringing on
the LXx pins if desired.

For optimum thermal performance, place a pattern of vias on
the top layer of the PCB directly underneath U1. Connect the
vias to the ground plane (layer 2), which serves as a heatsink.
Thermal interface material such as a Sil-Pad should be used
to fill the gap between the vias and the bottom of U1 to insure
good thermal contact. Using a Sil-Pad has the added benefit
of raising the bottom of U1 from the PCB surface so that a
slight bend can be added to the leads for strain relief.

Refer to Figures 2 through 7 for an example layout.

FIGURE 2. SILK SCREEN TOP
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FIGURE 3. FIRST LAYER ETCH

FIGURE 4. SECOND LAYER ETCH
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FIGURE 5. THIRD LAYER ETCH

FIGURE 6. FOURTH LAYER ETCH
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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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