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April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)
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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of 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.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

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 of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may 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.

Renesas Electronics has used reasonabl e care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errorsin or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “ Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’ s quality grade, as
indicated below. Y ou must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systemsfor life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, 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 aloneis very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with al applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




LENESAS

R2A20101BM/NP

Monolithic Synchronous Step-Down DC/DC Converter

REJO3D0790-0300
Rev.3.00
May 14, 2008

Features

Built-in low Ron power MOS FETs

Pch Ron = 0.30 Q (Typ), Nch Ron=0.14 Q (Typ)
High switching frequency: 2 MHz (Max)

Output current: 650 mA (Max)

Output ON/OFF control

Vout control

Power good monitor

Current share for redundant power supply operation
Vout=0.5V to (VIN-0.5) V

Application

POL (Point of Load) power supplies

Power supply for microcomputer systems

MCU-Core, I/0, Memory (DDR, SRAM, FLASH, HDD, etc.), FPGA, DSP, Graphic Processor

Battery powered equipment systems

Cellular phone (CDMA power amplifier, MCU, DSP, ASIC), PDA, Digital camera, Portable game, Handy terminal

Operating Circuit Example

L1
Vin 2.2uH .
> 5\ t0 5.5V R2A20101 B lout: Up to 650mA Vout
VIN LX /B0 ey
Cin :
4.7uF
SEE Rcf2 Ccfl
7]/_7 ON/OFF PGND 68KOQ ATpF  Ryf2
Power Good / 390k Cout
wer L Cou
Signal Output PWGD CRFB Refl ‘ T 4.7uF
Rvfl
Error Amp. Output EAO VEB 100kQ 150k
(for Current Share)
Vref Input
VREF AGND
(for Vout Control) (Internal Vref = 0.5V) -

Notes: 1. All ceramic capacitor
2. Rcfl : Ref2(recommend) = 3 : 2
3. fsw is adjustable by Ccfl, Rcfl, and Rcf2.
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R2A20101BM/NP

Block Diagram

ON/OFF
Q
SHDN
\
Shut Down <—{ UVLO (OVIN
PWGD ()
Power Good
Comparator
Ref 1.15V
+
él.SMQ — Vref x 10%
VREF() * SS PGND
1.5kQ Error Amplifier
EAO() AV CRFB

Absolute Maximum Ratings

(Ta=25°C)
Item Symbol Ratings Unit Note

Power supply voltage ViN 6 \% 1
ON/OFF, PWGD, EAO, VREF, Vuax -0.3to (Vin +0.3) \% 1

LX, CRFB, VFB terminal voltage

PGND terminal voltage VeenD -0.3t0 +0.3 \% 1
Operating ambient temperature Topr(Ta) —40 to +85 °C

Junction temperature 1 Tjmax1 +125 °C

Junction temperature 2 Tjmax2 +150 °C 2
Storage temperature Tstg —55to +150 °C

Notes: 1. Rated voltages are with reference to the AGND pin.
2. Operation by Tjmax2 is made within 24 hours through life.
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R2A20101BM/NP

Pin Arrangement

R2A20101BM R2A20101NP
(CSP-15) (QFN-24)
5 4 3 2 1 13 14 15 16 17 18
A
8
12 19
cled @ ©
D
" 2
(6 @& @
F @ | w 8
Bottom view
( ) 29
23
24
6 5 4 3 2 1
(Bottom view)
Pin Description
Pin No.
R2A20101BM R2A20101NP
(CSP-15) (QFN-24) Pin Name Pin Function
Al, A3, A5 15, 16, 17 PGND Power ground
B2, B4 11, 20 LX Inductor connection node
C1,C3,C5 10, 21 VIN Power supply voltage input
D4 22 ON/OFF Output on/off control input
D2 9 CRFB CR feedback input
E5 23 PWGD Power good monitor output
El 8 VFB Feedback voltage input
F4 2 EAO Error amplifier output (for current share)
E3 5 VREF Vout control voltage input
F2 4 AGND Analog ground (IC chip ground voltage)
Note: Please apply solder to pins 1, 3, 6, 7, 12, 13, 14, 18, 19, and 24 even though they are NC pins.

Solder on the underside pads improves heat-radiation characteristics.
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R2A20101BM/NP

Electrical Characteristics

(Ta=25°C, Vin= 3.6 V, ON/OFF = Vin, unless otherwise specified.)

Item Symbol Min Typ Max Unit Test Conditions

Input voltage range Vin 25 — 55 \%

UVL threshold high Vuvl-Hi 2.0 2.3 2.5 \ VFB = CRFB = GND,
Vin = rising

UVL hysteresis Vuvl-Hys 0.15 0.22 0.29 \%

Quiescent supply current Iss 20 45 80 pA

Shutdown supply current Ishdn — 0.0 1.0 HA ON/OFF = 0V

Reference voltage Vref 0.485 0.500 0.515 \%

Vref line regulation dVref/dVin (-0.4) 0.1 (0) %IV Vin=2.5t05.5V

Vref temperature stability dVref/dTa — (£100) — ppm/°C | Ta=-40to +85°C

VREF sink current Ivref-sink 1.3 3.7 8.0 A Vref = 2.5V

VREF source current Ivref-source 0.3 0.9 2.0 A Vref = 0V

VFB leakage current lleak-VFB -1 0 +1 pA VFB =1/2 x Vin

Pch FET on resistance Ron-Pch — 0.30 0.50 Q VFB = CRFB =0V,
ILX = -100mA

Nch FET on resistance Ron-Nch — 0.14 0.25 Q VFB = CRFB = Vin,
ILX = 100mA

Pch FET leakage current lleak-Pch — — 1.0 A ON/OFF = 0V, LX = 0V

Nch FET leakage current lleak-Nch — — 1.0 HA ON/OFF = 0V, LX = Vin

Peak current limit Ipeak-Limit 0.7 — — A

ON/OFF threshold high Von/off-Hi 1.0 1.45 1.85 \% ON/OFF = rising

ON/OFF threshold low Von/off-Lo 0.75 1.24 1.65 \Y ON/OFF = falling

ON/OFF leakage current lleak-on/off -1 0 +1 LA ON/OFF = Vin

ON/OFF input current linput-on/off — 14 5 pA ON/OFF = 0.9V

Switching frequency fsw Adjustable by external Ccfl, Rcfl, Rcf2 Hz

Soft start time tss 56 x Rcfl/(Rcfl + Rcf2) x Vout us

Power good threshold Vth-PGood (-15) -10 (-5) % Vref = 0.5V

Power good VOL Ipg-VOL 20 — — HA PWGD = 0.2V, VFB = 0V

Power good VOH Ipg-VOH -10 — — pA PWGD = 3.4V, VFB = 0.5V

Output voltage load regulation | dVout/dlout — +0.7 — %/A L =2.2uH, Vout = 1.8V,
lout = 0 to 650mA

Note: () is design spec.
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R2A20101BM/NP

Main Characteristics

CR Feedback Constant vs. Switching Frequency

1.8 \
1.7 \
1.6 \
N 15 4
: \ \ | (AT
2 14
—@— Rcfl: 3.3kQ
= B Rcf2: 2.2kQ) \ X
o 13
—>— Rcfl: 10kQ
Rcf2: 6.8kQ
121" 4 Re1: 33k
Rcf2: 22kQ ;t
1.1 —m Refi: 330k0 \
Rcf2: 220kQ h \\ K
1.0 L1 LTI
1 10 100 1000 10000
Ccfl (pF)
Range of CR Feedback Constant Selection
10000
ﬂgg """ Range of
CR feedback constant selection
N
. 10009 u > /
LL h 7
e va
— N N A
5 N
100 b
33F----- STE T TOITIEITE EEE Y P T2 S EEErr iﬁ
12} ----- A 1 1 R 0 A N
10 2.2 N2&0
1 : 10 100 1000
Rcf2  (kQ)
Reference Voltage vs. Ambient Temperature Switching Operating Current vs. Ambient Temperature
0.520 14
0.515 12
0.510 10
S 0.505 g‘g 3
5 OSoom—H—=R—N—N—u g -
g c 6
> 0.495 =
0.490 4
0.485 2
0.480 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ta (°C) Ta (°C)
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R2A20101BM/NP

Shutdown Current vs. Ambient Temperature

Vout Line Regulation

14 1.90 T T T
12 1.88 |- Vout = 1.8V, lout = 0A
' 1.86
- 1.0 1.84
2 08 2 1.82
- 0.6 5 1.80 5 %
© . o
5 S 1.78
0.4 1.76
0.2 1.74
' : 1.72
0.0 1.70
-50 -25 0 25 50 75 100 125 25 30 35 40 45 50 55
Ta (°C) Vin (V)
Vout Load Regulation VREF Impressed Voltage vs. Vout
190 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 55 Cax L 22
1.88 |- Vin = 3.6V, Vout = 1.8V 50 l;: P v O
45} ﬂ(ﬁﬂﬁj e Coutl
186 40 - Rcf}( 576& Rvi}( ANFT
o OF s 100kQ 150kQ
N 1.84 > | B —] |
> 1.82 o 30l o 2
= 1.8 <
2 U{ 2.5
S 178 § 20
1.76 > 15 —@— Vout (Ta =-40°C)
1.74 1.0 —>& Vout (Ta=85°C) |
172 —A— EAO (Ta = —40°C)
: 0.5 —— EAO (Ta=85°C) |
1.70 0. ‘
"BERRRBESERERE 0.0 05 L0 L5
VREF (V
lout (mA) )
Transient Response Characteristics
........... &
VIN=36V
L' Vout = 1.8V
F lout = 0 <-> 650mA
QQut(iOOmVldiv.
L W oAk
“lout: OmA->650mA->0mA
T """ lout(500mV/div.) 4
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R2A20101BM/NP

Application Circuit Example

1. Current Share 1 (Redundant, Hot Swap type)

vin R2A20101 o
+ VIN LX
ONg " ON/OFF PGND
PWGD CRFB
EAO VFB
VREF AGND

— Vout
Gnd 3" Vout V
R2A20101 loutd | 3
+ VIN LX | !
7 : :
ONz ON/OFF PGND lout2 | |
PWGD CRFB ._ON1 .
‘ EAO VFB __ON2_
Vakis VREF AGND — —
for Stable
Note: Dotted line is not always necessary.
2. Current Share 2 (Accuracy type)
) R2A20101
Vin A
+{_JVvIN LX
ON s _
ON/OFF PGND
PWGD CRFB
EAO VFB
VREF AGND — Vout
for Accuracy for Accuracy Gnd
R2A20101
+{ JVIN LX 750N o
I J_/ Be able to eliminate
ON/OEE PGND by connecting VFB together
PWGD CRFB
EAO VFB
| VREF AGND

for Stable _ =
N

for Soft start time adjustment

Note: Dotted line is not always necessary.
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R2A20101BM/NP

3. Sequential Start-up

. R2A20101
Vin S
VIN LX Voutl
ON ON/OFF PGND
PWGD CRFB =
EAO VFB
'+ Voutl
VREF AGND
s :
for Soft start time adjustment ' PGood1 ‘
for Sequencing
R2A20101
VIN LX 710 Vout2
ON/OFF PGND
PWGD CRFB =
EAO VFB
VREF AGND
Y
for Soft start time adjustment
Note: Dotted line is not always necessary.
4. Tracking
] R2A20101
Vin =
a e VIN LX Voutl
7
ON ON/OFF PGND
Voutl
PWGD CRFB =
EAO VFB
DAC
D ————————— VREF AGND
\ for Tracking
for Vout control v
R2A20101
+ JVvIN LX Oy Vout2
7 _
ON/OFF PGND
PWGD CRFB =
EAO VFB
VREF AGND

Note: Dotted line is not always necessary.
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R2A20101BM/NP

Package Dimensions

Preliminary Unit: mm
1.26 £ 0.05
0.46 . .0.08+0.03
O O O y
& o D
8 S
20 © © )
[{e]
gl © )
0.20 +0.03 0.07
(Bottom view) 0.4+0.02
Package Code CSP-15
JEDEC —
JEITA —
Mass (reference value) —
Preliminary Unit: mm
B] 4.00 £0.10 & , 2.50 .
Uuutul
12 :I E 19
=t 1 ]
8 | ]«
< — c040 | —
7H m m == P
L0
cosle 6 | PinNo.1
[ o S
5 L0 L =
a;‘ 24 x IS
0.23 +0.05 =
0.10 C|A
//o.10]c . $[0.10M)[C[A[B]
C
[ S S g .y !
x
g cloosle] &
2 8 Package Code WQFN0404-24
S JEDEC —
JEITA —

Mass (reference value)
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RenesasTech nOIOgy Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Notes:
1.

1

o

11.

12.
13.

This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the date this
document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability
of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications
or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

1) artificial life support devices or systems

2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, ogerating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a Renesas product, 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 applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written approval from Renesas.

Please contact a Renesas sales office if you have any questions regarding the information contained in this document, Renesas semiconductor products, or if you have
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