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The ISL78010EVAL1Z evaluation board is used to Refe rence Documents

demonstrate the performance of the ISL78010 IC used
for automotive grade TFT-LCD power supply solution.

The top side and the bottom side of ISL78010EVAL1Z Key Features
are shown in Figures 1 and 2, respectively. This board e 2A current FET
consists of power and load connectors for source and - 3V to 5V input
load side, external passive con.1ponent§, a!’ld the place - Up to 20V boost output
holders reserved for the following applications: ]
* 1% regulation on boost output

* ISL78010 Data Sheet (FN6501)

1. Place holder for second stage positive charge pump
for high voltage application at Vg rail.

2. Place holder for additional external compensation.

3. Place holder for snubber circuits to improve EMI
performance.

= Viocic-VBoosT-VorrF-VoN or
VLOGIC'VOFF'VBOOS?VON sequence control

< Programmable sequence delay
= Fully fault protected
e Thermal shutdown

|5L.remm_u'.-.\.1 Rew.A | e |nternal soft-start
intersil 7 - 32 Ld 5x5 TQFP packages

CALL 1-BOO-INTERSITIL

* Pb-free plus anneal available (RoHS compliant)

Recommended Equipment

The following materials are recommended to perform

testing:

= OV to 10V Power Supply with at least 5A source
current capability

= Electronic Loads capable of sinking current up to 5A

o < Digital Multimeters (DMMSs)

Vbuo.()lst = 100MHz quad-trace oscilloscope

Vin+ Vﬁ_ g Co chk Setup Guide
I8L18040EVALLZ | Rav.n PGND . Set power source to be 5V and with 0.5A current
limiting.
2. Apply 5V to the input: J1 (V|N+) is input+, J2 (V|N-)
is input-. Check the power source to make sure that
no current limiting occurs.

o%4B8001
ISLTBOTOEVALIZ
HE . ' 3. Release the input power source’s current limiting to

5A.

4. Turn off the input power source. Set the electronic
load to constant current load of 100mA, connect the
electronic load to the VggT output: J6 (VgsT) is
output+, J8 (PGND) is output-.

5. Turn on the input power source, verify the output
voltage is around 12V for VggT (J6, J8).

6. Verify that the ripple voltage (about 1MHz
frequency) for the Vggt Vvoltage is around 50mV.

7. Verify the voltage at Vg rail (between J3 and J7) is

i (V] 20V.
/%) 0 Ohm Resistor Connects

PGND and SGND

(@)

-

8. Verify the voltage at V| ggc rail (between J4 and J7)
is 2.5V.

FIGURE 2. BOTTOM VIEW OF ISL78010EVAL1Z 9. _Ver;f\;; the voltage at Vorr rail (between J5 and J7),
is -8V.
The input voltage range is from 3V to 5V, and the
maximum output voltage on main boost rail is 20V.
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ISL78010EVAL1Z

Quick Start to Measure the
Boost Output Voltage

The evaluation board can be evaluated simply. Figure 3
shows the quick configuration to measure the boost
rail output voltage. After powering on the input power
supply, the oscilloscope probes can be placed at Vggt
pin to check the output voltage, and at LX pin to check
the phase node voltage.
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ELECTRONIC LOAD
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FIGURE 3. QUICK SET UP TO MEASURE THE VgsT
VOLTAGE

Efficiency Measurement

Figure 4 shows the efficiency measurement set up for the
ISL78010EVAL1Z Eval Board. The voltage and current
meter can be used to measure input/output voltage and
current. In order to obtain an accurate measurement and
prevent the voltage drop of PCB or wire trace, the
voltage meter must be close to the input/output
terminals.

The efficiency equation is shown in Equation 1:

Vout *lout)
Vinehin)

P
Efficiency = Output Power _ "OUT _

EQ. 1
Input Power PIN ( )

As shown in Figure 4, the measuring point for the input
voltage meter is at the C1g terminal, and the measuring
point for the output voltage meter is at the Cg terminal.
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FIGURE 4. EFFICIENCY MEASUREMENT SET UP

Output Ripple/Noise

Measurement

The total noise is equal to the sum of the ripple and
noise components. Simple steps should be taken to
assure that there is minimum pickup noise due to the
high frequency events, which can be magnified by the
large ground loop formed by the oscilloscope probe
ground. This means that even a few inches of ground
wire on the oscilloscope probe may result in hundreds
of millivolts of noise spikes when improperly routed or
terminated. This effect can be overcome by using the
short loop measurement method to minimize the
measurement loop area for reducing the pickup noise.
The short loop measurement method is shown in
Figure 5. For ISL78010EVAL1Z evaluation board, the
output ripple/noise measurement point is located at
the Cg terminal.

ISLT8010EVAL] Rev.A
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FIGURE 5. OUTPUT RIPPLE/NOISE MEASUREMENT
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ISL78010EVAL1Z Eval Board Application Diagram
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ISL78010EVAL1Z

ISL78010EVAL1Z Eval Board Bill of Materials (BOM)

MANUFACTURER
DEVICE # DESCRIPTION MANUFACTURER PART NUMBER
Cp, CO, C8 CAP, SMD, 0603, 1000pF, 16V, 10%, X7R, VENKEL C0603X7R160102KNE
RoHS
C9, C11, C12, C14, C22, C24, |CAP, SMD, 0603, 0.1pF, 50V, 10%, X7R, TDK C1608X7R1H104K
C25, Cc41 RoHS
Cc23 CAP, SMD, 0603, 1800pF, 50V, 10%, X7R, MURATA GRM39X7R182K050AQ
RoHS
Cc4 CAP, SMD, 0603, 220pF, 50V, 10%, X7R, MURATA GRM188R71H221KA01D
RoHS
Cil6 CAP, SMD, 0603, 0.022uF, 25V, 10%, X7R, |MURATA GRM39X7R223K025AQ
RoOHS
Cc7 CAP, SMD, 0603, 0.22uF, 16V, 10%, X7R, TDK C1608X7R1C224K
RoOHS
C6, C10 CAP, SMD, 0805, 4.7uF, 16V, 10%, X5R, MURATA GRM21BR61C475KA88L
RoHS
C1, C2,C3 CAP, SMD, 1206, 10pF, 25V, 10%, X5R, RoHS | VENKEL C1206X5R250-106KNE
C20 CAP, SMD, 1206, 0.47uF, 25V, 10%, X7R, PANASONIC ECJ-3YB1E474K
RoHS
C31 CAP, SMD, 1206, 4.7uF, 16V, 10%, X7R, MURATA GRM31CR71C475KA01L
RoOHS
C15 CAP, SMD, 1210, 1puF, 50V, 10%, X7R, RoHS |VENKEL C1210X7R500-105KNE
L1 COIL-PWR INDUCTOR, SMD, 7.3X6.8mm, TDK RLF7030T-6R8M2R8
6.8uH, 20%, 2.8A, RoHS
J1-J8 CONN-TURRET, TERMINAL POST, TH, RoHS |KEYSTONE 1514-2
TP1-TP3 CONN-MINI TEST POINT, VERTICAL, WHITE, |[KEYSTONE 5002
RoOHS
D11, D21 DIODE-SCHOTTKY, SMD, SOT23, 3P, 30V, FAIRCHILD BAT54S
200mA, DUAL DIODE
D1 DIODE-SCHOTTKY, SMD, POWERMITE, 20V, |ON SEMI MBRM120ET1G
1A, RoHS
Ul IC-TFT-LCD POWER SUPPLY, 32P, TQFP, 5x5, |INTERSIL ISL78010ANZ
RoOHS
Q1 TRANSIST-MOS, P-CHANNEL, SMD, FAIRCHILD FDN304P
SUPERSOT3, -20V, -2.4A, RoHS
Q2 TRANSISTOR-NPN, SMD, SOT-23, 40V, FAIRCHILD MMBT3904
200mA, 350mW, RoHS
Q3 TRANSISTOR-PNP, SMD, SOT-23, 40V, FAIRCHILD MMBT3906
200mA, 350mW, RoHS
Q4 TRANSIST-MOS, P-CHANNEL, SMD, FAIRCHILD FDN360P
SUPERSOTS3, -30V, -2A, RoHS
Q5 TRANSISTOR, PNP, SMD, SOT23, -30V, -1A, |FAIRCHILD FMMT549
500mW, RoHS
R102, R104 RES, SMD, 0603, 1, 1/10W, 1%, TF, RoHS |VENKEL CR0603-10W-1RO0OFT
R6 RES, SMD, 0603, 10Q, 1/10W, 1%, TF, RoHS |VENKEL CR0O603-10W-10ROFT
R10, R14, R101, R111 RES, SMD, 0603, 09, 1/10W, TF, RoHS VENKEL CR0603-10W-000T
R7, R8 RES, SMD, 0603, 10k, 1/10W, 1%, TF, RoHS |VENKEL CR0603-10W-1002FT
R9 RES, SMD, 0603, 1M, 1/10W, 1%, TF, RoHS |VENKEL CR0O603-10W-1004FT
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ISL78010EVAL1Z

ISL78010EVAL1Z Eval Board Bill of Materials (BOM) (continuea)

MANUFACTURER
DEVICE # DESCRIPTION MANUFACTURER PART NUMBER
R22 RES, SMD, 0603, 165k, 1/10W, 1%, TF, RoHS|VENKEL CR0O603-10W-1653FT
R11, R21, R41 RES, SMD, 0603, 20k, 1/10W, 1%, TF, RoHS |VENKEL CR0O603-10W-2002FT
R42 RES, SMD, 0603, 21.5k, 1/10W, 1%, TF, VENKEL 9C06031A2152FKHFT
RoHS
R23 RES, SMD, 0603, 3.01k, 1/10W, 1%, TF, VENKEL CR0O603-10W-3011FT
RoHS
R12 RES, SMD, 0603, 316k, 1/10W, 1%, TF, RoHS|VENKEL CR0O603-10W-3163FT
R2 RES, SMD, 0603, 46.4k, 1/10W, 1%, TF, VENKEL CRO603-10W-4642FT
RoHS
R43 RES, SMD, 0603, 4990, 1/10W, 1%, TF, RoHS|VENKEL CR0O603-10W-4990FT
R1 RES, SMD, 0603, 4.99k, 1/10W, 1%, TF, VENKEL CRO603-10W-4991FT
RoHS
R13 RES, SMD, 0603, 6.98k, 1/10W, 1%, TF, VENKEL CR0O603-10W-6981FT
RoHS
R4 RES, SMD, 0603, 75.0k, 1/10W, 1%, TF, VENKEL CR0O603-10W-7502FT
RoHS
Bottom four corners. BUMPONS, 0.44inW x 0.20inH, DOMETOP, 3M SJ-5003SPBL
BLACK
Place assy in bag. BAG, STATIC, 5x8, ZIP LOC INTERSIL 212403-013
CS1, C5, C13, C42, C102, |Do Not Populate Or Purchase (DNP)
C103
D12 Do Not Populate Or Purchase (DNP)
Q111 Do Not Populate Or Purchase (DNP)
RS1, R5, R100, R103, R105, |Do Not Populate Or Purchase (DNP)
R114
AN1523 Rev 0.00 Page 5 of 8
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ISL78010EVAL1Z

ISL78010EVAL1Z Board Layout
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FIGURE 6. TOP COMPONENTS

FIGURE 7. TOP LAYER ETCH
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ISL78010EVAL1Z

ISL78010EVAL1Z Board Layout (continued)
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FIGURE 8. BOTTOM LAYER COMPONENTS (MIRROR)

FIGURE 9. BOTTOM LAYER ETCH (MIRROR)
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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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