IT % R1
182k

c1
R2 33pF
825K -4 3.3V 1.8v
Lt 3.3V U1
. P1
U 1 3.3uH2 3.3ve165mA TPS732180BY_
TPS62410DRC e , IN_ ouT 1.8V @ 50mA
2
1oz szl l ZJ6ND
3.6v - 6V ——2{Mde/Data EN2}2 2 Slen  wRM
P2 ‘ = SIVIN ono2 Z2uF C3==
cs| [cs 1.2vI —HFB1 Nt} = L2 1.2v 1c::== 10F
10uF|7 Tmm—‘ Sher_ 1 swif8 3-3uH = N + TP3
P4 T 'Pvfd [ 1 1 ~~2 ‘ . 5 =
H

1.2V@660mA

Texas Instruments tpsga410 & Ps73218

Title Primus Processor Power Supply
Size Number Rev

B PMP4078 B
Date Mon Feb 15, 2010 [ Drawn by T. Olabumuli
Filename  PMP4078_REVB.SCH Sheet 1 of 1

A B C D 10:48:14




Filename: PMP4078_REVB_bom.xls
Date: 02/15/2010

PMP4078_REVA BOM

[COUNT] RefDes [Value [Description [Size [Part Number [MFR [AREA |
1 cC1 33pF Capacitor, Ceramic, vV, [temp], [tol] 0402 std std 2800
2 C2,C7 22uF Capacitor, Ceramic, 10V, X5R, 10%, 22uF 0805 C2012X5R1A226K TDK 10560
2 C3,C4 1uF Capacitor, Ceramic, 6.3V, X5R, 15% 0402 Std TDK 2800
2 C5,C6 10uF Capacitor, Ceramic, 10V, X5R, 10% 0805 C2012X5R1A106K TDK 10560
2 L1, L2 3.3uH Inductor, SMT, 1.5 A, 130 milliohm 0.118 x 0.118 inch LPS3015-332MLB  Coilcraft 26,560
1 R1 182k Resistor, Chip, 1/16W, x% 0402 Std Std 2800
1 R2 825k Resistor, Chip, 825k, 1/16W, x% 0402 Std Std 2800
1 RS 215k Resistor, Chip, 215k, 1/16W, x% 0402 Std Std 2800
1 R4 210k Resistor, Chip, 1/16W, x% 0402 Std Std 2800

TP1, TP2, TP3,
5 TP4,TP5 5006 Test Point, Black, Thru Hole Compact Style 0.125x 0.125 inch 5006 Keystone
1 U1 TPS73218DBV IC, 250mA, Low Ig, Wide Bandwdth, LDO Linear Regulators SOT23-5 TPS73218DBV TI 23360
1 U2 TPS62410DRC IC, 2.25 MHz Dual Step Down Converter QFN10 TPS62400DRC TI 36.229
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TPS62410, TPS73218 Test Report

{‘ TEXAS

INSTRUMENTS

OMAP-L137/C6747 ] C6745/ C6743
TPS62410, TPS73218 — (PMP4078)
3/24/2010

The following test report includes measurements for the following output voltage rails using a 5V input.

This design meets the power sequencing requirements required by OMAP-L137 / C6747 / C6745 / C6743.
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TPS62410, TPS73218 Test Report
Start Up Waveform
Ch 1: 1.2V unloaded
Ch 2: 3.3V unloaded
Ch3: 1.8V unloaded
I
e 58
2 e !..:-‘."‘.TH —+—+—
3
2 Bms 2. BERY 3 Boms 2 @@ W STOPPED

Fig 1: Start up waveform with outputs unloaded
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TPS62410, TPS73218 Test Report

Start Up Waveform

Ch1:1.2V @ 0.66A (DUAL BUCK OUT 1 TPS62410)
Ch 2:3.3V @ 0.165A (DUAL BUCK OUT 2 TPS62410)
Ch3: 1.8V @ 0.05A (LDO TPS 73218)

2 5ms 2.E0Y 3 BEms 2.B0 W STOPPED

Fig 2: Start up waveform with all outputs fully loaded
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TPS62410, TPS73218 Test Report

Dual Buck - TPS62410

NOTES ON POWER SAVE MODE

In this application, MODE/DATA pin is tied low, ensureing the device automatically transitions between power save mode
and Pulse Width Modulation (PWM) mode. This increases the efficiency at light loads, at the expense of increase ripple
noise. At light loads the converter operates in Pulse Frequency Modulation (PFM) mode.

OUTPUT RIPPLE
Low Line (3.6Vin)
Output Ripple - 1.2V @ 0.66A (TPS 62410 - DCDC 1)

4

4 18 ps 200 mA AUTO

Fig 3: Output ripple on 1.2V @ 0.66A with 3.6Vin (Low line), Ch1: Output ripple, Ch4: Output load

Output Ripple - 3.3V @ 0.165A (TPS 62410 - DCDC2)

4

=] 10 ps 188 mA AUTO
Fig 4: Output ripple on 3.3V@ 0.165A with 3.6Vin (Low Line), Ch1: Output ripple, Ch4: Output load
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TPS62410, TPS73218 Test Report

High Line (6Vin)

At high line , with 165mA current on 3.3V output, the controller is operating in transition between PFM and PWM mode,
this affects the 1.2V output hence the increased ripple on the outputs as shown in waveform in fig 5 and fig 7.

Output Ripple - 1.2V @ 0.66A (TPS 62410 - DCDC 1)

4

4 10 ps 200 mA AUTO
Fig 5: Output ripple on 1.2V @ 0.66A with 6Vin (high line), Ch1: Output ripple, Ch4: Output load

Output Ripple — 3.3V @ 0.04A (TPS 62410 - DCDC?2) - Light Load
Device operates in full PFM mode. Gig 6 shows a relatively reduced ripple compared to fig 7

Trigger lewel DC 13 2my

4 10 ps 100 mA AUTO
Fig 6: Output ripple on 3.3V @ 0.04A with 6Vin (high line), Ch1: Output ripple, Ch4: Output load

Output Ripple - 3.3V @ 0.165A (TPS 62410 — DCDC2) — Transitioning between modes
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Device operates in transition between PFM and PWM, hence the increased ripple

4

4 20 ps 100 mA AUTO
Fig 7: Output ripple on 3.3V @ 0.165A with 6Vin (high line), Ch1: Output ripple, Ch4: Output load

Output Ripple - 3.3V @ 0.2A (TPS 62410 - DCDC2) - PWM Mode
Device operates PWM, hence the reduced ripple

4 18 ps 100 mA AUTO
Fig 8: Output ripple on 3.3V @ 0.2A with 6Vin (high line), Ch1: Output ripple, Ch4: Output load

TRANSIENT RESPONSE
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TPS62410, TPS73218 Test Report

Low Line (3.6Vin)

50% to 100% Transient — 1.2V @ 0.66A (TPS 62410 - DCDC 1)

(=)

4

120 ms 20,0 & 20 ms 208 mA 0 AUTO
Fig 9: 50% to 100% transient 1.2V @0.66A output with 3.6Vin. Ch 1: 1.2V output; Ch 4: Load current

50% to 100% Transient — 3.3V @ 0.165A (TPS 62410 - DCDC?2)

Ll =

20 ms GEmY 1120 ms 508 mA B [ auTO
Fig 10: 50% to 100% transient 3.3V @ 0.165A output with 3.6Vin.
Ch 1: 3.3V output; Ch 4: Load current
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TPS62410, TPS73218 Test Report

High Line (6Vin)

50% to 100% Transient — 1.2V @ 0.66A (TPS 62410 - DCDC 1)

Ll =

20 ;ms 20.00Y 1] 20 ms 200 mA 0 AuTD
Fig 11: 50% to 100% transient 1.2V @ 0.66A output with 6Vin.
Ch 1: 1.2V output; Ch 4: Load current

50% to 100% Transient — 3.3V @ 0.165A (TPS 62410 - DCDC?2)

20 ms 1EEMY 4 20 ms BE mA - O AUTO
Fig 12: 50% to 100% transient 3.3V @ 0.66A output with 6Vin.
Ch 1: 3.3V output; Ch 4: Load current

= i
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TPS62410, TPS73218 Test Report

SWITCH NODE
Fig 13 and 14 shows the switch node with both converters in PWM mode and 5V input
Switch Node — 1.2V @ 0.66A (TPS 62410 - DCDC 1)

AUTO
Fig 13: Switch Node on 1.2V@ 0.66A (PWM Mode)

Switch Node — 3.3V @ 0.165A (TPS 62410 - DCDC2)

AUTO
Fig 14: Switch Node on 3.3V@ 0.2A (PWM Mode)
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TPS62410, TPS73218 Test Report

COMBINED EFFICIENCY
TPS 62410 - 3.3V@0.165A & 1.2V@0.66A

Combined Efficiency (3.3V & 1.2V)

91%

90% -

89% -\-/-\’\(\—__.\
88%

Efficiency (%)

85% -

84%

83% 1

82% T T T T T T T T T T
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 110%
Proportional Output Loading (%)

Fig 15: Combined Efficiency of 3.3V and 1.2V
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TPS62410, TPS73218 Test Report

LOAD REGULATION
TPS 62410 -& 1.2V@0.66A

1.2V@0.66A Load Regulation

1.235

1.23 4

1.225 4

122

Output Voltage (V)

1.215 4

1.211

1.205

0% 20% 40% 60% 80% 100% 120%
Proportional Output Loading (%)

Fig 16: Load regulation on 1.2V output, 3.3V output is proportionally loaded

TPS 62410 - 3.3V@0.165A
3.3V@0.165A Load Regulation

3.38

3.375 -
3.37 1
3.365 /\./'\_\
3.36 7
3.355 N

™~

3.345

334 \

3.335 1

Output Voltage (V)

3.33 1

3.325 4

3.32

0% 20% 40% 60% 80% 100% 120%
Proportional Output Loading (%)

Fig 17: Load regulation on 3.3V output, 1.2V output is proportionally loaded



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 TI 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 TI 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 TI 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 Tl for that product or service voids all
express and any implied warranties for the associated TI 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

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2010, Texas Instruments Incorporated
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