
ISL8012EVAL1Z: 2A Synchronous Buck Regulator with Integrated MOSFETs

User Guide

AN1360 Rev 1.00 Page 1 of 7
Nov 4, 2009

AN1360
Rev 1.00

Nov 4, 2009

2A Low  Quiescent  Cur rent  1MHz 
High Ef f iciency Synchronous Buck  
Regulator
ISL8012 is an integrated power controller rate for the 2A, 

1MHz step-down regulator, which is ideal for any low 

power, low-voltage applicat ion. I t  is opt im ized for 

generat ing low output voltages down to 0.8V. The supply 

voltage range is from 2.7V to 5.5V, allowing for the use of 

a single Li+  cell, three NiMH cells or a regulated 5V input. 

I t  has a guaranteed minimum output current of 2A. 

1MHz pulse-width modulat ion (PWM) switching 

frequency allows using small external components. I t  has 

flexible operat ion mode select ion of forced PWM mode 

and PFM mode with as low as 35µA quiescent current for 

highest light load efficiency to maximize battery life. 

The ISL8012 includes a pair of low ON-resistance 

P-Channel and N-Channel internal MOSFETs to 

maxim ize efficiency and m inim ize external component 

count . 100%  duty-cycle operat ion allows less than 

400mV dropout  voltage at  2A. 

The ISL8012 offers a 1ms Power-On-Reset (PG) t imer at 

power-up. The t imer output can be reset by RSI . When 

shutdown, ISL8012 discharges the output capacitor. 

Other features include internal digital soft-start , enable 

for power sequence, overcurrent protect ion and thermal 

shutdown.

The ISL8012 is offered in a 3mmx3mm 10 Ld DFN 

package with 1mm maximum height. The complete 

converter occupies less than 1cm2 area.

Feat u r es

• High Efficiency Synchronous Buck Regulator with up

to 95%  Efficiency

• 1m s Reset  Timer

• Soft  Discharge Output  Cap During Enable

• 2.7V to 5.5V Supply Voltage

• 3%  Output  Accuracy Over-Tem perature/ Load/ Line

• 2A Guaranteed Output  Current

• 25µA Quiescent  Supply Current  in PFM Mode

• Selectable Forced PWM Mode and PFM Mode

• Less Than 1µA Logic Cont rolled Shutdown Current

• 100%  Maximum Duty Cycle for Lowest  Dropout

• I nternal Current  Mode Compensat ion

• I nternal Digital Soft-Start

• Peak Current  Lim it ing, Short  Circuit  Protect ion

• Over-Temperature Protect ion

• Enable

• Sm all 10 Ld 3m m x3m m DFN

• Pb-Free (RoHS Compliant )

Ap p l icat ion s

• DC/ DC POL Modules

• µC/ µP, FPGA and DSP Power

• Plug- in DC/ DC Modules for Routers and Switchers

• PGtable I nst rum ents

• Test  and Measurement  Systems

Pin ou t
I SL8 0 1 2

( 1 0  LD DFN)

TOP VI EW

Or d er in g  I n f o r m at ion

PART 

NUMBER 

( Notes 1 , 2 , 3)

PART 

MARKI NG

TEMP. 

RANGE 

( ° C)

PACKAGE

( Pb - Fr ee)

PKG.

DW G. #

I SL8012I RZ 012Z -40 to + 85 10 Ld 3x3 DFN L10.3x3C

NOTES:

1. Add “ -T”  or suffix for tape and reel. Please refer to TB347 for

details on reel specificat ions.

2. These I ntersil Pb- free plast ic packaged products employ

special Pb- free m aterial sets, m olding com pounds/ die at tach

materials, and 100%  mat te t in plate plus anneal (e3

term inat ion finish, which is RoHS compliant  and com pat ible

with both SnPb and Pb- free soldering operat ions) . I ntersil

Pb- free products are MSL classified at  Pb- free peak reflow

temperatures that  meet  or exceed the Pb- free requirements of 

I PC/ JEDEC J STD-020.

3. For Moisture Sensit iv ity Level (MSL) , please see device

inform at ion page for I SL8012. For m ore inform at ion on MSL

please see techbrief TB363.

2

3

4

1

9

8

7

10VIN

VCC

EN

PG

LX

PGND

SGND

VFB

5MODE 6 RSI

http://www.intersil.com/data/tb/tb347.pdf
http://www.intersil.com/cda/deviceinfo/0,1477,ISL8012,00.html#data
http://www.intersil.com/data/tb/tb363.pdf
http://www.intersil.com/data/tb/tb363.pdf
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W h at ’s I n sid e
The Evaluat ion Board Kit  contains the following 

materials:

• The I SL8012EVAL1Z REVC Board

• The I SL8012 Data Sheet

• This EVAL KI T Applicat ion Note

Recom m en d ed  Eq u ip m en t
The following materials are recommended to perform 

test ing:

• 0V to 10V power supply with at  least   3A source 

current  capability, bat tery and notebook AC 

adapter

• Two elect ronic loads capable of sinking current  up 

to 5A

• Digital mult imeters (DMMs)

• 100MHz quad- t race oscilloscope

• Signal generator

Qu ick  Set u p  Gu id e 
1. Ensure that  the circuit  is correct ly connected to 

the supply and loads prior to applying any power.

2. Connect  the bias supply to VI N, the plus term inal 

to P4 (VI N)  and the negat ive return to P5 (GND) .

3. Verify that  SW1 is in the ON posit ion.

4. Turn on the power supply.

5. Verify the output  voltage is 1.8V for VOUT

Ev alu at in g  t h e Ot h er  Ou t p u t  Vo l t ag e

The ISL8012EVAL1Z kit  output is preset to 1.8V;  

however,  output voltages can be adjusted from 0.8V 

to 3.3V using  Equat ions 1 and 2:

Let ’s set R2 =  100k

I f the desired output is 0.8V, short  R1 and open R2.

Mod e Con t r o l

The ISL8012 has a MODE pin that controls the 

operat ion mode. When the MODE pin is driven to low 

or shorted to ground, the regulator operates in a forced 

PWM mode. The forced PWM mode remains the fixed 

PWM frequency at light load instead of entering the 

skip mode. 

TABLE 1 . SW I TCH SETTI NGS 

SW 2 SKI P FUNCTI ON

PWM Fixed PWM Frequency at  Light  

Load

PFM Force Cont inuous Mode

SW1 ENABLE ON/ OFF CONTROL

OFF Disable VOUT

ON Enable VOUT

VOUT 0.8 1
R1
R2
-------+

 
 
 

= (EQ. 1)

R1 R2
VOUT

0.8
------------------ 1– 
 = (EQ. 2)



AN
1360

R
ev 1.00

Page 3 of 7
N

ov 4, 2009

 
I SL8 0 1 2 EVAL1 Z Sch em at ic

OFFPWM

ON/EXPFM

6
P8

220PF124K

ISL8012IRZ

P1

2N7002 R9

P3

VIN

EN

OPEN
R8

P6

2

1

OPEN

1

SKIP

100K
R6

10UF

2

PG

RSI

SKIP

1.5UH

R2

2

R1

U1

1

C2

10UF

1

C6

1

1

1

2

1
P5

EN

100K

PG

2

D1

1

R7
100K

1

100K

R5

1

C5

9

C4

1

3

2

J1

3

100K P2

SW1

3

SW2

3

2

2
2

2

R4

1
2

1

L1

1

VIN

3

1
2

10UF

VIN

VIN

2K

10UF

RSI

P7

1

2

45 J2

45

P4

R3

Q1

3

1

1

1

1

C1

2

1

2 2

1

1

1
2

1
2

1

2

1 10

2

4

5

7

8

11

VCC

RSI

LX

PGND

GND

VFB

VIN

EN

POR

SKIP

EP

A

A
A

A

A

A

A

A

A

A

2.2UH

L1



AN
1360

R
ev 1.00

Page 4 of 7
N

ov 4, 2009

 
TABLE 2 . BI LL OF MATERI ALS

PART 

NUMBER QTY UNI TS

REFERENCE 

DESI GNATOR DESCRI PTI ON MANUFACTURER

MANUFACTURER

 PART

I SL8012EVAL1ZREVCPCB 1 ea PWB-PCB, I SL8012EVAL1Z, REVC, ROHS I MAGI NEERI NG

I NC

I SL8012EVAL1ZREVCPCB

GRM31CR71A106KA01L-T 4 ea C1, C2, C5, C6 CAP, SMD, 1206, 10µF, 10V,  10% , X7R, ROHS, 

MONOLI THI C

MURATA GRM31CR71A106KA01L

H1045-00221-50V5-T 1 ea C4 CAP, SMD, 0603, 220pF, 50V,  5% , C0G, ROHS VENKEL C0603COG500-221JNE

DR73-2R2-R 1 ea L1 COI L-PWR I NDUCTOR, SMD, 7.6X6, 2.2uH, 20% , 

4.15A, ROHS

COOPER 

ELECTRONI C 

TECH.

DR73-2R2-R

131-5031-00 2 ea J1, J2 CONN-SCOPE PROBE TEST PT, COMPACT, 

PCB MNT, ROHS

TEKTRONI X 131-5031-00

1514-2 4 ea P4, P5, P7, P8 CONN-TURRET, TERMI NAL POST,  TH, ROHS KEYSTONE 1514-2

5002 4 ea P1-P3, P6 CONN-MI NI  TEST POI NT, VERTI CAL, WHI TE, ROHS KEYSTONE 5002

LTST-C170CKT 1 ea D1 LED-GaAs RED, SMD, 2mm X1.25m m,  100m W, 40mA, 

10mcd, ROHS

LI TEON/ VI SHAY LTST-C170CKT

I SL8012I RZ 1 ea U1 I C-2A SYNCH. BUCK REGULATOR, 10P, DFN, 2X3, 

ROHS

I NTERSI L I SL8012I RZ

2N7002-7-F-T 1 ea Q1 TRANSI STOR, N-CHANNEL, 3LD, SOT-23, 60V, 

115m A, ROHS

DI ODES, I NC. 2N7002-7-F

H2511-01003-1/ 10W1-T 5 ea R2-R4, R6, R7 RES, SMD, 0603, 100k, 1/ 10W, 1% , TF, ROHS

H2511-01243-1/ 10W1-T 1 ea R1 RES, SMD, 0603, 124k, 1/ 10W, 1% , TF, ROHS YAGEO 9C06031A1243FKHFT

H2511-02001-1/ 10W1-T 1 ea R5 RES,SMD,0603, 2k, 1/ 10W, 1% , TF, ROHS KOA RK73H1JTTD2001F

H2511-DNP 0 ea R8, R9 RES, SMD, 0603, DNP-PLACE HOLDER, ROHS

GT11MSCBE-T 2 ea SW1, SW2 SWI TCH-TOGGLE, SMD, 6PI N, SPDT, 2POS, ON-ON, 

ROHS

I TT I NDUSTRI ES/

C&K DI VI SI ON

GT11MSCBE

4-40X1/ 2-SCREW 4 ea Four corners. SCREW, 4-40X1/ 2in, PAN,  NYLON, PHI LLI PS, ROHS

4-40X3/ 4-STANDOFF 4 ea Four corners. STANDOFF, 4-40X3/ 4in, F/ F, HEX, NYLON KEYSTONE 1902D

5X8-STATI C-BAG 1 ea Place assy in bag. BAG, STATI C, 5X8, ZI P LOC I NTERSI L 212403-013

LABEL-SERI AL NUMBER 1 ea LABEL, FOR SERI AL NUMBER  AND BOM REV #
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I SL8 0 1 2 EVAL1 Z Boar d  Lay ou t  

FI GURE 1 . TOP COMPONENTS

FI GURE 2 . TOP LAYER ETCH
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FI GURE 3 . BOTTOM LAYER COMPONENTS ( MI RRORED)

FI GURE 4 . BOTTOM LAYER ETCH ( MI RRORED)

I SL8 0 1 2 EVAL1 Z Boar d  Lay ou t   ( Con t in u ed )
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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. It is 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.

(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.


