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Introduction

This report describes the capacitive load drive capability of
the ISL21009-25 and ISL60002-30 voltage references.
ISL21009-25 is a 2.500V reference and is specified to
operate in a supply range of 3.5V to 16.5V, and comes in an
8 Ld SOIC package. ISL60002-30 is a 3.000V reference
specified to operate in the range of 3.2V to 5.5V. ltis
available in a 3 Ld SOT package.

Test Conditions

» Both the references were tested for capacitive load drive
capability at room temperature and 5.0V|y.

+ ISL21009-25 was tested under the following CoyT
conditions and a +7mA load:

a) No Load

b) nF

c) 10nF||1uF
d) 100nF|[10pF

Bench Test Results for ISL21009-25

Tek Run: S00kS/ss Samlple
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FIGURE 1. NO CAPACITIVE LOAD, V| = 5.0V, |_LOAD =+7mA

+ 1SL60002-30 was tested under the following CoyT
conditions and a £500pA load:

a) No Load

b) nF

c) 10nF||[1uF
d) 100nF||10pF

All the capacitors used were of surface mount X7R/X5R
ceramic chip type. The DUT was placed in an appropriate
socket mounted on a milled copper board. The £7mA and
+500puA loads were generated by means of a voltage pulse
through a suitable through-hole resistor.

The supply voltage was provided by an Agilent 3631A. The
aforementioned pulse was generated using HP3245A, and
the DUT output was probed using a TDS744A oscilloscope.

Figures 1 thru 12 shows the bench test results for
ISL21009-25 as a function of varying load capacitors, and
Figures 13 thru 16 for ISL60002-30. The board schematic for
this test setup is outlined in Figures 21 and 22.
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FIGURE 2. NO CAPACITIVE LOAD, V|y = 5.0V, |_LOAD =+7mA
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1ISL21009-25 and ISL60002-30
Capacitive Load Drive Capability

Bench Test Results for ISL21009-25 (continued)

Tek Run: 500kS/s Samlple
15
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FIGURE 3. Cqoyt = 1nF, Vjy = 5.0V, |_LOAD = #7mA FIGURE 4. Coyr = 1nF, Vjy = 5.0V, |_LOAD = t7mA
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FIGURE 5. CoyTt = 10nF, V| = 5.0V, |_LOAD = 17mA FIGURE 6. Coyt = 10nF, V|y = 5.0V, I_LOAD =17mA
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FIGURE 7. CoyT = 100nF, V|y = 5.0V, I_LOAD = t7mA FIGURE 8. CoyTt =100nF, V| = 5.0V, |_LOAD =7mA
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Bench Test Results for ISL21009-25 (continued)

Tek Run: 500kS/s
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FIGURE 9. Coyr = 1uF, Vjy = 5.0V, |_LOAD = +7mA
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t
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FIGURE 11. Coyt = 10pF, V| = 5.0V, |_LOAD =

*7mA
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FIGURE 10. Coyt = 1uF, V|N = 5.0V, I_LOAD = 7mA
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FIGURE 12. Coyr = 10pF, Vj\ = 5.0V, |_LOAD = t7mA
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Bench Test Results for ISL60002-30

Tek Run: 25.0kS/s Samlple
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FIGURE 13. Coyt =0, Vi = 5.0V, FREQ = 100Hz,
I_LOAD = £500pA

Tek Run: 25.0kS/s Samlple
15
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FIGURE 15. Coyt = 100nF||1pF, Vj\ = 5.0V, FREQ = 100Hz,
I_LOAD = #500pA

Bench Test at -40°C and +125°C

Tek Run: 250kS/s Sample

Ch | G ~RiZ00ks CHT 7 =24 WY
FIGURE 17. ISL21009-25
Cour = 10uF, Vjy = 5.0V, |_LOAD = +500uA, -40°C

Tek Run: 25.0kS/s Samlple
E

— i3 ooms CHi 7 TE0mvV
FIGURE 14. CoyTt = 100nF, V|y = 5.0V, FREQ = 100Hz,
I_LOAD = *500uA

Soomv

Tek Run: 5.00kS/s Sam|p|e
H L

MTo0.0ms CR1 7 3ZmV

Ch 1 P T v
FIGURE 16. Coyt = 100nF||10pF, V) = 5.0V, FREQ = 100Hz,
I_LOAD = +500pA

Tek Run: 100kS/s Sample

S A399mV
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FIGURE 18. 1SL21009-25
Cour = 10uF, Vjy = 5.0V, |_LOAD = +500yA,
+125°C
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ISL21009-25 and ISL60002-30
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Bench Test at -40°C and +125°C (Continued)

I8k KUN: 5.00K%/5  sample Tek Run: 3.00kS/s  Sample

1Ch | I

oK Zoomvas o M10.0ms Chi #  20mV

M10.0ms ChT 7 Z0mV

FIGURE 20. ISL60002-30
FIGURE 19. ISL60002-30 Cour = 100nF|[14F, Vjy = 5.0V, |_LOAD = #500pA,
Cout = 100nF|[14F, Vjy = 5.0V, |_LOAD = +500A, Pt
-40°C

Board Schematics

5.0 VIN
I1SL60002-30 >
—l__ cAP _1 CAP
X YxR RESISTOR
1206 T
i 100nF
¥ ¥
I_LOAD
FIGURE 21. ISL60002-30 DUT TEST SETUP
5.0VIN
ISL21009-25 -
1 cApP RESISTOR
XxR

I_LOAD

FIGURE 22. ISL21009-25 DUT TEST SETUP
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ISL21009-25 and ISL60002-30
Capacitive Load Drive Capability

Test Observation and Conclusion

Based on the bench testing of randomly picked units from
available production material, the outputs of the ISL21009-25
and ISL60002-30 did not display a tendency to oscillate under
varying CoyT conditions. The ISL21009-25 CgoyT varied from
no load to 10uF, and CoyT conditions of ISL60002-30 were no
load, 100nF, 100nF||1uF, and 100nF|[10uF. As seen in the
plots above, by varying output capacitors of surface mount
XxR ceramic chip type, the ISL21009-25 and ISL60002-30 are
not expected to oscillate.

Contact Information

Intersil Corporation
1001 Murphy Ranch Rd.
Milpitas, CA 95035
U.S.A.

Applications Manager:
Jim Pflasterer
jpflaste@intersil.com
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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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