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Power Supply Reference Design for Samsung™ s3c2416
Using TPS650240 or TPS650250

This reference design details the power supply requirements of the Samsung™ s3c¢2416 processor and
how to design with the TPS650240 or TPS650250.

1 Features
e TPS650240/TPS650250 integrated power management unit
e 2.5-Vto 6-V input voltage range
» Output current up to 1000mA(TPS650240),/1600mA(TPS650250)
* Up to 97% efficiency
e Small 5-mm x 5-mm, 32-pin QFN package

2 Introduction

This reference design applies to the Samsung™ s3¢2416 processor family. It provides all required analog
and logic supply rails to power up a s3c2416 processor.

3 Requirements

Table 1. Samsung™ s3c2416 Processor Power Requirements

Core/lO Pin Name Voltage Imax [mA] Tolerance Power-On Sequence
VDDalive 12 30 5% 2
VDD_SRAMIi
VDD_SDRAMi 18 600 +5% 1
VDDi
VDDA_MPLL
VDDA_EPLL 1.3 600 +5% 3
VDDiarm
Vgate
VDD_OP
VDD_LCD
VDD_SD 3.3 950 +5% 1
VDDA_ADC
VDDI_UDEV 1.2 70 +5% 3
VDDA33x 0
VDD_USBOSC 3.3 150 +5% 3
VDD_RTC 3.3 5 +5% 1

Samsung is a trademark of Samsung Semiconductor.
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Table 2. Samsung™ s3c2416 Voltage Requirements at 400 MHz

Parameter Symbol Min Typ Max | Unit
DC Supply Voltage for Alive Block VDDalive 1.15 1.2 1.25 \Y,
ARMCLK/HCLK
DC Supply Voltage for Core Block vppiarm. Y,
VDDA_EPLL
DC Supply Voltage for /0 Blockl VvDD_OP1® 1.7 1.8/25/33 3.6 \%
DC Supply Voltage for I/O Block2 VDD_OP2 1.7 18/25/33 3.6 \%
DC Supply Voltage for 1/0 Block3 VDD_OP3 1.7 18/25/33 3.6 \%
DC Supply Voltage for USBOSC PAD VDD_USBOSC 17 18/25/33 3.6 \
DC Supply Voltage for SRAM I/F VDD_SRAM 17 18/25/33 3.6 \Y
DC Supply Voltage for SDRAM I/F VDD_SDRAM 1.7 18/25 2.7 \Y
DC Supply Voltage for RTC VDD_RTC 1.7 18/25/33 3.6 \%
DC Supply Voltage for SD/LCD VDD_SD 17 18725733 36 Y,
VDD_LCD 17 18/25/33 3.6
DC Supply Voltage for USB PHY 3.3V | VDDA33x 3.3-5% 3.3 3.3+5% \%
DC Supply Voltage for USB PHY 1.2V | VDDI_UDEV 1.2-5% 1.2 1.2+5% \%
DC Supply Voltage for ADC VDDA_ADC 3 3.3 3.6 \%
3 3.3 3.6
DC Input Voltage VN 2.3 2.5 2.7 \%
1.7 1.8 1.95
3 3.3 3.6
DC Output Voltage Vour 2.3 2.5 2.7 \%
1.7 1.8 1.95
. Industrial —40 85
Operating Temperature Ta °C
Extended -20 70
@ |f USB function is not used, VDD_OP1 has a range of 2.3 V to 3.6 V.
Table 3. Samsung™ s3c2416 Voltage Requirements at 266 MHz
Parameter Symbol Min Typ Max | Unit
DC Supply Voltage for Alive Block VDDalive 1.15 1.2 1.25 \%
ARMCLK / HCLK
VDDiarm 1.25 1.3 1.35
DC Supply Voltage for Core Block 266/133 MHz | VDDi, \
VDDA_MPLL, 1.25 1.3 1.35
VDDA_EPLL
DC Supply Voltage for 1/0 Block1 vDD_OP1® 1.7 18/25/33 36| V
DC Supply Voltage for I/O Block2 VDD_OP2 1.7 18/25/33 3.6 \%
DC Supply Voltage for 1/0 Block3 VDD_OP3 1.7 18/25/33 3.6 \%
DC Supply Voltage for USB OSC PAD | VDD_USBOSC 1.7 18/25/33 3.6 \%
DC Supply Voltage for SRAM I/F VDD_SRAM 1.7 18/25/33 3.6 \%
DC Supply Voltage for SDRAM I/F VDD_SDRAM 1.7 1.8/25 2.7 \%
DC Supply Voltage for RTC VDD_RTC 1.7 18/25/33 3.6 \%
DC Supply Voltage for SD/LCD VDD_SD 17 18725733 36 Y
VDD_LCD 17 18/25/33 3.6
DC Supply Voltage for USB PHY 3.3 V | VDDA33x 3.3-5% 3.3 3.3+5% \Y
DC Supply Voltage for USB PHY 1.2 V | VDDI_UDEV 1.2-5% 1.2 1.2+5% \Y
DC Supply Voltage for ADC VDDA_ADC 3 3.3 3.6 \%

@ |f the USB function is not used, VDD_OP1 has a range of 2.3V t0 3.6 V.
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Table 3. Samsung™ s3c2416 Voltage Requirements at 266 MHz (continued)

Parameter Symbol Min Typ Max | Unit

3 3.3 3.6

DC Input Voltage Vin 2.3 25 2.7 \%
1.7 1.8 1.95
3 3.3 3.6

DC Output Voltage Vour 2.3 25 2.7 \%
1.7 1.8 1.95
) Industrial -40 85

Operating Temperature Ta °C
Extended -20 70

4 Powering Samsung™ s3c2416 Using TPS650240 or TPS650250

The TPS650240/TPS650250 is an integrated power management integrated circuit (PMIC) for applications
requiring multiple power rails supplied by one Li-lon or Li-Polymer battery.

The TPS650240/TPS650250 provides three efficient, step-down converters targeted at providing the core
voltage, peripheral, I/O, and memory rails in a processor-based system. All three step-down converters
enter a low-power mode at light load for maximum efficiency across the widest possible range of load
currents.

The application block diagram of the TPS650240 and s3c2416 is shown in Figure 1.
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TPS650240 $3c2416
VBAT T~ VDD_OP (3.3V)
Vee VDD_LCD (3.3V)
DCDCH _
mFi - 1A VDD_SD (3.3V)
I | VDDA_ADC (3.3V)
| VINDCDC1

10 uF VDD_SRAMi (1.8V)
I VDD_SDRAMi (1.8V)
- DCDC2

VINDCDC2 C 800mA

10 uFI -

VINDCDC;S

E— VDDi (1.3V)
10 uF
i I DCDC3 VDDA_MPLL (1.3V)
Mode L 800mA VDDA_EPLL (1.3V)
.. VDDiarm (1.3V)

VBAT __ VGATE (1.3V)
EN_pcoct | VDDI_UDEV (1.2V)
EN_DCDC2 I LDO1
EN_DCDC3 T 200mA

PWR_EN 1, 1
100kQ
VDDA33x (3.3v)
VBAT VINLDO L LDO2 VDD_USBOSC (3.3V)
1HFI r - 200mA
viox __ENLDO LDORTC VDDalive
Vee | aoma [T —4- {1 VDDalive (1.2V)
" 1 uF
vocpcy EN_VDDaive L I Viox PR EN
VBAT
| PWRFAIL
E VDD_RTC (3.3V)
AGND1 AGND2

Figure 1. TPS650240 Functional Block Diagram

Battery

EN_DCDCH1,
EN_DCDC2, A
EN(TPS79733)

VDCDC1, VDCDC2,
EN_VDDalive

Controlled by

EN_LDO(VIOXx), . S%es |
EN_DCDC3(PWR_EN)

Figure 2. TPS650240 Sequencing Implementation
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s3c2416
TPS650250
VBAT T VDD_SRAMi (1.8V)
Vee DCDC1 VDD_SDRAMi (1.8V)
1 “FIi 7 1.6A
| VINDCD;;'I L
10uF T VDD_OP (3.3V)
- VDD_LCD (3.3V)
vinooogz | — gggﬁ?ﬁ VDD_SD (3.3V)
10 uFI 4 VDDA_ADC (3.3V)
VINDCDC;3
S
10uF T VDDi (1.3V)
- DCDC3 VDDA_MPLL (1.3V)
Mode 1] soomA VDDA_EPLL (1.3V)
—U VDDiarm (1.3V)
VBAT __ VGATE (1.3V)
VDDI_UDEV (1.2V)
EN_DCDCH1 4 LDOA
EN_DCDC2 ,‘I:
= _| 200mA
PWR_EN EN_DCDC3
100kQ
— LDO2 =
- * I_é VDDA33x (3.3V)
vBaT | VINLDO1/2 | LDO2 VDD_USBOSC (3.3V)
I 1 200mA
1 .
VIOx EN_LDO L
VDDalive - Vbene2
. Vee_ | LDORTC
EN_VDDalive 1, 30mA = VDDalive (1.2V)
g VIOX
VBAT
470kO PWRFAIL
F’WRFAILisNSr_| N
270kQ + |_|§
1V 1 VDD_RTC (3.3V)
= -
AGND1LLAGNDZ
Figure 3. TPS650250 Functional Block Diagram
Battery B
EN_DCDC1, |
EN_DCDC2, Y
EN(TPS79733)
VDCDC1, VDCDC2,
EN(TPS77012)
Controlled by
EN_LDO(VIOx), L S8eE
EN_DCDC3(PWR_EN)
Figure 4. TPS650250 Sequencing Implementation
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Figure 2 illustrates an implementation of the sequence. The valid battery voltage presence enables
DCDC1, DCDC2 and the external LDO which supplies VDD_RTC. VDDalive rail will be enabled by
DCDC1'’s output. PWR_EN and VIOx from s3¢2416 control the LDO1/2 and DCDC3 output.

If a specific power sequence is needed, each individual EN_DCDC and EN_LDO pin can be externally
controlled according to the defined sequence. For further details, contact the microprocessor manufacturer
(in this application Samsung™ Semiconductor). TPS650250 (see Figure 3) can be used for the same
application, the main difference is that TPS650250 provides extra external adjustable flexibility on DCDC3
and higher current capability of DCDCL1.

5 References
1. s3c2416 data sheet from Samsung Semiconductor, REV1, 8/2008
2. TPS650240, Power Management ICs for Li-lon Powered Systems data sheet (SLVS774)
3. TPS650250, Power Management ICs for Li-lon Powered Systems data sheet (SLVS843)
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics Wwww.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions  www.ti.com/Iprf
TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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