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Powering the DM335 and DM355 with the TPS650061

Daniel Acevedo

This document details the design considerations of a low-cost power solution for the TMS320DM335 and
TMS320DM355 (DM335/55) low-power application processors with a TPS650061, three-rail Power

ABSTRACT

Management Unit (PMU) or Power Management IC (PMIC).

Portable application solution size demands a high level of integration and the DM335/55 require at least
three different voltage rails with specific sequencing and reset requirements. The TPS6500061 is a highly
integrated low-cost power solution that can provide the 1.3 V, 1.8 V and 3.3 V rails and RESET signal
required by the DM335/55. The TPS650061 has a single step-down converter, two low dropout regulators

and a voltage supervisor.

Included in this document is a power solution for the DM335/55. Power requirements, illustrated

schematic, operation waveforms and bill of materials are included.
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Figure 1. TPS650061 and DM335/55 Simplified Block Diagram
1 Power Requirements
The DM335/55 power requirements are listed in Table 1.
Table 1. DM335/55 Power Requirements
Rail Name Voltage (V) Imax (mA) Tolerance Power-On Power-Off
CVDD, VDDA_PLL1, VDDA_PLL2, 1.3 210 +5% 1 2nd
VDDD13_USB, VDDA13_USB
VDD_DDR, VDDA18_DAC 1.8 30 +5% 2nd 1t
DVDD, VDDA33_DDRDLL, 3.3 95 +5% 2nd 1t
VDDA33_USB, VDDA33_USB_PLL,
VDD_VIN,VDD_VOUT
The TPS650061 meets these power requirements with its single step-down converter, two low dropout
regulators and voltage supervisor.
1.1 Power-On Sequence
To meet the DM335/55 power-on requirements, the 1.3V rail must power on first, then both the 1.8V ralil
and the 3.3V. After all 3 rails are powered on RESET may be released.
The power-on sequence is described in the following text from the DM335/355 datasheet.
Per the excerpt from the DM335/55 datasheet, the device should be powered-on in the following order:
1. Poweron 1.3 V: CVDD, VDDA_PLL1/2, VDDD13_USB, VDDA13_USB
2. Power on 1.8 V: VDD_DDR, VDDA18_DAC
3. Power on 3.3 V: DVDD, VDDA33_DDRDLL, VDDA33_USB, VDDA33_USB_PLL, VDD_VIN,
VDD_VOUT
You may power-on the 1.8 V and 3.3 V power supplies simultaneously
1.2 Power-Off Sequence

The DM335/55 power-down requirements state that the 1.8 V and 3.3 V supplies should power off
together, before the 1.3 V supply as describe in the DM335/355 datasheet excerpt below:

1. Power off 3.3 V: DVDD, VDDA33_DDRDLL, VDDA33_USB, VDDA33_USB_PLL, VDD_VIN,
VDD_VOUT

2. Power off 1.8 V: VDD_DDR, VDDA18_DAC
3. Power off 1.3 V: CVDD, VDDA_PLL1/2, VDDD13_USB, VDDA13_USB

You may power-off the 1.8 V and 3.3 V power supplies simultaneously.
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Power-off the 1.8V/3.3V supply before or within 10usec of power-off of the 1.3 V supply

1.3 Power Solution

To best achieve this power up/down sequence and minimize cost, two 2N222 transistors are used in
conjunction with the TPS650061.

3

The enable for the 1.3V supply (EN_DCDC) is connected to VIN.

The output, VODC, is connected to the base of an NPN transistor, Q1. The collector of Q1 has a 100
kQ pull-up to VIN; the emitter is connected to ground.

The collector of Q1 is also connected to the base of another NPN transistor, Q2. The collector of Q2
has a 47.5k pull-up to VIN; the emitter is connected to ground

The collector of Q2 is also connected to the enable of the 1.8 V supply (EN_LDO2).
The 1.8 V supply (VLDOZ2) is connected to the enable of the 3.3 V supply (EN_LDO1).

When VIN is applied, it will turn on the 1.3 V supply (VODC) and Q2; keeping EN_VLDO?2 tied to
ground.

VODC will then turn on Q1 which will turn-off Q2 and enable VLDO2 when EN_LDO2 gets pulled-up to
VIN.

VLDO2 will enable VLDOL1.

During power-off, the 3.3 V rail ramps down with VIN as VIN nears VOUT, then the 1.8 V rail, then the
1.3V rail.

A resistor divider connects RSTSNS to VLDO1, the MR pin is connected to VODC and the pin RST is
pulled up to VLDO2. This will assert the reset to 1.8 V only when all three supplies are up.

Additionally, to add deglitch time to the RESET, a capacitor (C5) can be added in parallel with the top
resistor of the RTSNS divider.

The proper connections for the power-on/off sequence are shown in Figure 1.
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Schematic, Waveforms, and Bill of Materials
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Schematic, Waveforms, and Bill of Materials

Schematic

2.1

This is the schematic of the power solution for the DM335/55.
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Figure 2. TPS650061 Schematic Diagram
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2.2 Waveforms

The following waveforms demonstrate the startup and power down sequence of the TPS650061 as
required by the DM335/55. Figure 3, shows the TPS650061 power on sequence of 1.3V then 1.8 V and
3.3 V. Figure 4 shows the reset pin, RST, being released after the voltage on RSTSNS rises above the
threshold and after the reset recovery time, tzst, is exceeded. Figure 5 shows the power down sequence,
3.3V and 1.8 V then the 1.3 V supply. For the following tests, the 1.3V supply had a 200mA load, the
1.8V supply had a 95mA load and the 3.3V supply had a 30mA load.

9-Sep-11 9-Sep-11
15:42:40 15:40:13

2 T 2
.2 ms I 5 ms
108 v /y’ 1.0 v j

2 ms BlL 5 ms BlL

fl.2 v oo 1.1 v oCg
2.1 v DCj 50 MS/s 2.1 v OCg 2 M5/s
3.1 v OCg - oc 2.68 v 3.1 v OCg - OC 1.08 Y
4 2 v ooy T STOPPED B2 wvoy — STOPPED
Figure 3. TPS650061 Power-Up, Ch. 1 - VIN, Ch. 2 - Figure 4. TPS650061 Power-Up and RESET, Ch. 1 -
1.3V Rail, Ch. 3 - 1.8V Rail, Ch. 4 - 3.3V Rail RESET, Ch. 2 - 1.3V Rail, Ch. 3 - 1.8V Rail, Ch. 4 - 3.3V
Rail
9-Sep-11
15:41:25
2
B oms
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-+ et \ 2
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1.1 v DC§
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Figure 5. TPS650061 Power-Off Sequence, Ch. 1 - RESET, Ch. 2 - 1.3V Rail, Ch. 3 - 1.8V Rail, Ch. 4 - 3.3V Rail
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2.3 Bill of Materials

The bill of materials is displayed in Table 2.

Table 2. Bill of Materials

Count | RefDes Value Description Size Part Number MFR
4 C1, C6, C8, C9 10uF Capacitor, Ceramic, 10V, X5R, 10%, 0805 Std Std
2 C2,C3 2.2uF Capacitor, Ceramic, 10V, X5R, 10% 0603 Std Std
1 c4 0.1uF Capacitor, Ceramic, 16V, X7R, 10% 0603 Std Std
1 c7 22pF Capacitor, Ceramic, 50V, COG, 5% 0603 Std Std
1 L1 2.2uH Inductor, SMT, 2.0A, 110milliohm 0.118 x 0.118 inch LPS3015-222ML Coilcraft
2 Q1, Q2 2N2222 Transistor, NPN, 40V SOT-23 2N2222 Std
2 |R2,R9 47.5k Resistor, Chip, 1/16W, 1% 0603 std std
1 R3 976k Resistor, Chip, 1/16W, 1% 0603 Std Std
2 |R5R7 475k Resistor, Chip, 1/16W, 1% 0603 Std std
1 |Ra4 232K Resistor, Chip, 1/16W, 1% 0603 Std Std
1 R6 402k Resistor, Chip, 1/16W, 1% 0603 Std Std
1 R8 100k Resistor, Chip, 1/16W, 1% 0603 Std Std
1 |u1 TPS650061RUK 'L%S'SZ: n'\é”;f/gter’ Down Converter with Dual QFN TPS650061RUK | TI
3 Conclusion
The TPS650061 provides a low cost, comprehensive power solution for the DM335/55. A 1.3 V rail
(capable of supplying 1 A) is powered on followed by a 1.8 V rail (300 mA) then a 3.3 V rail (300 mA).
Once all three supplies have reached regulation, RESET goes high (i.e. rises to its pull-up voltage). For
power-down, the 1.8 V and 3.3 V turn off before the 1.3 V rail. This meets the power requirements of the
DM335/55.
4 References
1. TPS650061 Datasheet (SLVS810B)
2. DMB335 Datasheet (SPRS528)
3. DM355 Datasheet (SPRS463)
4. 5Vin DM355 Power using LDO's (SLVR331B)
6 Powering the DM335 and DM355 with the TPS650061 SLVA480-October 2011

Copyright © 2011, Texas Instruments Incorporated

Submit Documentation Feedback


http://www.ti.com
http://www.ti.com/lit/pdf/SLVS810
http://www.ti.com/lit/pdf/SPRS528
http://www.ti.com/lit/pdf/SPRS463
http://www.ti.com/lit/pdf/SLVR331
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVA480

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

	Powering the DM335 and DM355 with the TPS650061
	1 Power Requirements
	1.1 Power-On Sequence
	1.2 Power-Off Sequence
	1.3 Power Solution

	2 Schematic, Waveforms, and Bill of Materials
	2.1 Schematic
	2.2 Waveforms
	2.3 Bill of Materials

	3 Conclusion
	4 References

	Important Notice
	1 Important Notice
	Important Notices

