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/{ENESAS User’'s Manual

ISL78083DEMO1Z

Demonstration Board

The ISL78083DEMO1Z demonstrates the performance of the ISL78083 multi-output DC/DC regulator comprised
of a primary high voltage buck regulator, two secondary low voltage synchronous buck regulators, and a
secondary low voltage LDO regulator. The ISL78083 is intended for high-density power applications, requiring few
external components and minimal board space. The ISL78083 provides up to four regulated outputs with full
protection and offers three power-good indicators and a reset/fault indicator.
Key Features
+ Vy operating range from 4.0V to 42V
o Start range: 4.5V to 42V
* Fixed switching frequency: 2.2MHz with optional pseudo-random spread spectrum
» Three synchronous bucks with internal compensation and one LDO
o Buck1 output range: 3.3V to 5.05V
o Buck2 output range: 1.0V to 3.3V
o Buck3 output range: 1.0V to 3.3V
o LDO4 output range: 2.8V to 3.4V
+ Output UV/OV thresholds, OTP: +4%, 6%, +8%, +12%
+ OTP power up/down sequence and delay
+ Optional output discharge on Buck2, Buck3, and LDO4
* Current at VIN input under shutdown: <1pA typical
* Protection features
o Input voltage UVLO
o Output OV/UV
o Positive and negative current limits on bucks
o Overcurrent protection on internal and output LDOs
o Fail-safe controller
o CRC of OTP registers

» OTP hiccup or latch-off fault response

Specifications

* V|y =4V to 42V (start range: 4.5V to 42V)

» Buck1 output range: 3.3V to 5.05V, up to 0.75A
» Buck2 output range: 1.0V to 3.3V, up to 0.75A
» Buck3 output range: 1.0V to 3.3V, up to 0.75A
» LDO4 output range: 2.8V to 3.4V, up to 0.3A

» Three power-good indicators

* Reset output/fault indicator

R33UZ0001EU0100 Rev.1.00 RENESAS Page 2 of 17
Nov.21.19


https://www.renesas.com/products/isl78083?utm_source=renesas&utm_medium=user-guide&utm_campaign=isl78083demol1z-ug-description

ISL78083DEMO1Z

Ordering Information

Part Number Description
ISL78083DEMO1Z ISL78083 demonstration board
Related Literature
For a full list of related documents, visit our website:
» ISL78083 device page
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ISL78083DEMO1Z 1. Functional Description

1. Functional Description

The ISL78083DEMO1Z provides all circuits required to demonstrate the features of the ISL78083. A majority of
the features of the ISL78083, such as four regulated outputs, output enable, and Power Good indicators are
available on this demonstration board.

1.1 Required Equipment
0V to 42V power supply with 2A source current capability

+ Up to four electronic loads capable of sinking current up to 1A

Digital Multimeters (DMMs)

+ Oscilloscope (Optional)

1.2  Quick Start Guide
The ISL78083 can provide up to four regulated DC output voltages derived from a single DC input.

1. Ensure that the circuit is correctly connected to the input supply and loads before applying any power.
2. Connect the high voltage bias supply to VIN1, with the plus terminal to VIN1, and the negative return to GND.

3. Connect each load, if used, to the plus terminal and the negative return terminal of the output being loaded.
Note: It is not necessary to connect a load to each output to operate the board. Each output regulates with or
without a load connected.

4. Ensure that the jumpers for the EN input (see Figure 2 on page 5) and the EN_LV input are connected to GND.

5. Ensure that the loads are off or set to zero current.

6. Connect an input power supply of 12V to VIN1. The input current should be approximately zero.
Output voltages VOUT1, VOUTZ2, VOUTS3, VOUT4 should read approximately zero.

7. Connect the 2-pin jumper for EN to VIN. The output of VOUT1 should regulate at 3.8V.
8. Connect the 2-pin jumper for EN_LV to BYP. The outputs should read as follows:

o VOUT1: 3.8V

o VOUT2: 1.8V

o VOUT3: 1.2V

o VOUT4 (LDOOUT4): 3.3V

1.21 System Voltage Regulation

1. Set the power supply to 12V.

2. Connect the 2-pin jumper for EN to VIN.

3. Connect the 2-pin jumper for EN_LV to BYP.

4. Each output can now be loaded independently to measure output voltage regulation, and also power efficiency,
output ripple, and load transient response. Note: Loads on VOUT2, VOUT3, and VOUT4 appear as loads for
VOUT1.
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Figure 2. Demonstration Board Connection Guideline
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ISL78083DEMO1Z 2. PCB Layout Guidelines

2. PCB Layout Guidelines
2.1 ISL78083DEMO1Z Demonstration Board
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ISL78083DEMO1Z 2. PCB Layout Guidelines

2.2 Layout Guidelines

As with all switching regulators, the PCB layout requires careful attention to achieve good performance. Proper
PCB layout minimizes the effects of voltage and current spikes which are inherent to fast-switching MOSFET
circuits. See the ISL78083 datasheet for more information. The following are layout considerations:

» The PCB should have a minimum of four copper layers. Use a full ground plane in the internal layer directly
below the top layer. For all components that connect to ground, make sure that each component has one or
more vias nearby, to provide a low-impedance path to the ground plane.

» VIN1 input capacitance: Place the input filter capacitors between VIN1 and PGND, as close to the IC pins as
possible. Place the high-frequency decoupling capacitor closest to the IC. The loop formed by the input
capacitors, VIN1, and PGND must be small to minimize high frequency noise. The copper traces between the
capacitors and the IC should be as short and direct as possible.

* Place the Buck1 inductor near the PHASE1 pin of the IC and connect directly to the pin with short, wide copper.
» Place the boot capacitor next to Pins 5 and 6 and use short, direct copper connections.

* Place the VIN2/3 input capacitors near the VIN2/3 pin (Pin 1). Place the high-frequency decoupling capacitor
closest to the IC. Connect the capacitors to the VIN2/3 pin using short, wide copper. Place multiple ground vias
at the ground connection of each capacitor, to provide a low-impedance ground path to the IC (PGND2/3,

Pin 22).

» Place the Buck2 and Buck3 inductors next to their respective pins, PHASE2 and PHASES3. Route to the
inductors using short, wide copper.

» Place the Buck2 and Buck3 output capacitors near the inductors and connect using short, wide traces. Use
multiple vias and copper on other layers if needed to connect from the output capacitors to their load circuits.

 Place multiple ground vias at the ground connection of the Buck2 and Buck3 output capacitors, to provide a
low-impedance ground path to the Buck2/3 ground return at the IC (PGND2/3, Pin 22).

* Route the feedback for Buck3 directly from the Buck3 output capacitor to the FB3 pin (Pin 21). Provide some
space clearance between the FB3 trace (which is noise-sensitive) and the high-noise PHASE3 trace.

* Route the feedback for Buck2 on an inner layer, connecting from the Buck2 output capacitor to FB2 (Pin 22).
FB2 is a noise-sensitive input. Route the trace so that it avoids passing underneath the inductors L,, L3, or Ly,
and also avoids passing underneath under the PHASE signals or pins. Renesas recommends routing the trace
on an inner layer, routing away from the IC to avoid routing under the Buck2 and Buck3 inductors, and then
routing to Pin 22.

* LDOIN4 and FB1 (Pins 18 and 17) must be connected to VOUT1, which is the output of Buck1 and is also
connected to the VIN2/3 pin (Pin 1). Use wide copper to route from VOUT1 to LDOIN4. The LDOIN4 pin is the
input for the LDOOUT4 output, which dictates that the LDOIN4 trace must carry all the LDO load current. When
routing the connection from VOUT1 to LDOIN4, avoid routing underneath any of the inductors and also any
PHASE nodes. Renesas recommends using inner layer copper, connecting from VOUT1 to LDOIN4, routing
directly underneath the IC, while avoiding the PHASE and BOOT pins of the IC (Pins 5, 6, 23, 24). Note: The
LDOIN4 pin also functions as the overvoltage and undervoltage sense point for Buck1. To minimize I*R voltage
drop due to copper resistance, use a wide trace to route to LDOIN4.

* FB1 (Pin 17) is the feedback input for Buck1. This pin connects to the same net as LDOIN4. It is possible to
combine the path for FB1 and LDOIN4 into a single trace, however the trace needs to be wide to minimize I*-R
voltage drop due to the LDOIN4 loading. Alternatively, a separate trace on an inner layer can route from the
VouT4 output to the FB1 pin. Route this trace away from all high-noise nodes and components, including the
inductors, input capacitors, and the PHASE and BOOT nodes.

 Place input and output capacitors for the LDO near the IC and routed directly with short wide traces. Place
multiple ground vias at the ground connection of the capacitors to provide a low-impedance ground path to the
ground return at the IC.
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2. PCB Layout Guidelines

» Connect all the grounds pins (Pins 10, 11, and 22) and the thermal PAD (Pin 25) together using a single wide
copper pad under the IC. Connect this copper pad to the ground plane using multiple vias, to provide a

low-impedance path to the ground plane and also to provide heatsinking through the PCB copper.

Place the BYP capacitor very near the BYP pin (Pin 12). Route to the capacitor using a short, wide PCB trace, for
both the BYP and the ground paths. If needed, place multiple ground vias at the ground connection of the BYP
capacitor to provide a low-impedance ground path to the ground of the IC (PGND2/3, Pin 22).

2.3 ISL78083DEMO1Z Schematic
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2. PCB Layout Guidelines

2.4 Bill of Materials
Qty | Reference Designator Description Manufacturer Manufacturer Part

1 PWB-PCB, ISL78083DEMO1Z, REVA, ROHS Imagineering Inc ISL78083DEMO1ZREVAPCB

4 C3,C4,C10, C15 CAP-AEC-Q200, SMD, 0402, 0.1uF, 16V, 10%, Murata GCM155R71C104KA55D
X7R, ROHS

1 C1 CAP-AEC-Q200, SMD, 0402, 0.22uF, 16V, 10%, |Murata GCM155R71C224KE02D
X7R, ROHS

1 c9 CAP-AEC-Q200, SMD, 0402, 0.1uF, 50V, 10%, Murata GCM155R71H104KE02D
X7R, ROHS

5 C2,C5,C6,C11,C12 | CAP-AEC-Q200, SMD, 0805, 10uF, 10V, 10%, Murata GCM21BR71A106KE22K
X7R, ROHS

1 C14 CAP, SMD, 0805, 1.0uF, 50V, 10%, X7R, ROHS | Murata GRM21BR71H105KA12L

1 cs8 CAP, SMD, 0805, 2.2uF, 50V, 10%, X7R, ROHS | TDK C2012X7R1H225K125AC

1 C13 CAP, SMD, 0805, 4.7uF, 16V, 10%, X7R, ROHS | Murata GCJ21BR71C475KA01L

2 L2,1L3 COIL-INDUCTOR, AEC-Q200, SMD, 2x1.6mm, TDK TFM201610ALMATR5MTAA
1.5uH, 20%, 2.3A, ROHS

1 L1 COIL-INDUCTOR, AEC-Q200, SMD, 2.5x2mm, TDK TFM252012ALMA4R7MTAA
4.7uH, 20%, 1.6A, ROHS

10 TP1-TP10 CONN-TURRET, TERMINAL POST, TH, ROHS | Keystone 1514-2

6 | TP11,TP12, TP13, TP14, | CONN-MINI TEST POINT, VERTICAL, WHITE, Keystone 5002

TP15, TP16 ROHS

2 J1,J3 CONN-HEADER, 1x3, BREAKAWY 1x36, Berg/FClI 68000-236HLF
2.54mm, ROHS

1 J2 CONN-HEADER, 1x2, RETENTIVE, 2.54mm, Berg/FClI 69190-202HLF
0.230x0.120, ROHS

1 J4 CONN-HEADER, TH, 2x10, 1.27mm PITCH, R/A, | Harwin Inc M50-3901042
ROHS

1 u1 IC-BUCK REGULATOR, LDO, 24P, QFN, 4x4, Renesas Electronics | ISL78083ARZ
ROHS America

2 Q1,Q2 TRANSISTOR, N-CHANNEL, 3LD, SOT-23, 60V, | Diodes, Inc. 2N7002-7-F
115mA, ROHS

1 R1 RES, SMD, 0402, 0Q, 1/16W, 5%, TF, ROHS Venkel CR0402-16W-00T

10 | R2,R3,R9, R10,R12, |RES, SMD, 0603, 0Q, 1/10W, TF, ROHS Venkel CR0603-10W-000T

R13, R18, R21, R24, R25

4 R6, R7, R8, R14 RES, SMD, 0603, 10k, 1/10W, 1%, TF, ROHS Venkel CR0603-10W-1002FT

1 R22 RES, SMD, 0603, 8.25kQ, 1/10W, 1%, TF, ROHS | Panasonic ERJ-3EKF8251V

0 | R4,R5 R11,R15,R16, |RES, SMD, 0603, DNP-PLACE HOLDER, ROHS

R17, R19, R20, R23

4 Four corners SCREW, 4-40x1/4in, PHILLIPS, PANHEAD, Building Fasteners | PMSSS 440 0025 PH
STAINLESS, ROHS

4 Four corners STANDOFF, 4-40x3/4in, F/F, HEX, ALUMINUM, | Keystone 2204
0.25 OD, ROHS

0 c7 DO NOT POPULATE OR PURCHASE
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2. PCB Layout Guidelines

2.5 Board Layout
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Figure 7. Top Assembly with Copper
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Figure 9. Layer 2 Copper
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2. PCB Layout Guidelines

Figure 10. Layer 3 Copper
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3. Typical Performance

3. Typical Performance
3.1 Efficiency, Input Current
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3.2 Load Regulation
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4. Revision History

Rev. Date Description
1.00 Nov.21.19 Initial release
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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.

3. 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); large-scale communication equipment; 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 investigating applicable laws and regulations 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.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third 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.

(Note1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
Wwww.renesas.com www.renesas.com/contact/

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

© 2019 Renesas Electronics Corporation. All rights reserved.
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