Application Report
I ’-{‘IE)S(’;A‘SUMENTS SLVA371B—-February 2010—Revised August 2011

Powering OMAP-L132/L138, C6742/4/6, and AM18x with
TPS65070

Christian Hoefling Power Management Products

ABSTRACT

This documents details the design consideration of a power management unit (PMU) solution for the
OMAP-L132/-L138 low-power applications processors with a TPS65070 five-channel power management

device.
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1 OMAP-L132/L138 Power and Sequencing Requirements
1.1 Power Requirements
Table 1 summarizes the power requirements for the OMAP-L132/L138 processor.
Table 1. OMAP-L132/L138 Power RequirementsW®®
Sequencing
Pin Name @ Voltage Iuax Tolerance Order Timing Delay
e} RTC_CVDD 12V 1mA —-25%, +10% 1® n/a
Core CVvDD 1.0 \]/_./21\'/1 Vi 600 mA -9.75%, +10% 2 n/a
VDDARNWA. VDDARNW1,
PLLO_VDDA, PLL1_VDDA,
e} SATA. VDD, USB._GVDD, 12V 200 mA —5%, +10% 3 n/a
USBO_VDDA12
USBO_VDDA18,
USB1_VDDA1S,
110 DDR_DVDD18, SATA_VDDR, 1.8V 180 mA +5% 4 n/a
DVDD18
USBO_VDDA33,
110 USBl:VDDA33 33V 24 mA +5% 5 n/a
DVDD3318_A, DVDD3318_B, 50 mA /
e} DVDD3318_C 1.8V/3.3V 90 MA® +5% 4/5 n/a
@ |f using CVDD at fixed 1.2 V, all 1.2-V rails may be combined.
@ |f 1.8-V LVCMOS is used, power rails up with the 1.8-V rails. If 3.3-V LVCMOS is used, power it up with the ANALOG33 rails
(VDDA33_USB0/1)
®  There is no specific required voltage ramp rate for any of the supplies LVCMOS33 never exceeds STATIC18 by more than 2 V.
@ SATA, USB1 not available on OMAP-L132.
® |f RTC is not used/maintained on a separate supply, it can be included in the STATIC12 (fixed 1.2 V) group.
© |f DVDD3318_A, B, and C are powered independently, the maximum power for each rail will be 1/3 the max power shown in this
table.
1.2 Power-Up Sequence
The power-up sequence is divided into groups of the same voltages.
Use the power-up sequence described in Table 2. DCDC3, DCDC2, LDO1, and LDO2 are part of the
automatic power-up sequence.
Table 2. OMAP-L132/L138 Power Groups
Order Group Voltage
1 RTC12 12V
2 STATIC12 12V
3 STATIC18 18V
4 STATIC33 33V
DCDCL1 is not part of the power-up sequence. DCDCL1 is controlled by its ENABLE pin (EN_DCDC1).
EN_DCDC1 is driven from a supervisor circuit (SVS) that monitors DVDD3318 (DCDCZ2). Once the output
voltage of DCDC2 increases above the threshold set with R1 and R2, the SVS pulls tEN_DCDC1 up to
Vsys, thereby enabling DCDC1; see Figure 1.
If DVDD3318 (DCDC2) is configured for 1.8 V (DEFDCDC2 = low), LDOL1 is isolated from the
OMAP-L132/L138 with an external transistor, T2. T2 connects the output of LDO1 to the
OMAP-L132/L138 delayed by an external circuit consisting of T1, T2, R3, and R4 to meet the correct
power-up sequence requirements. If DVDD3318 (DCDC2) is configured for 3.3 V (DEFDCDC2 = high),
this external delay circuit is not required. The LDO output can be directly connected to the
OMAP-L132/L138.
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1.3 Power-Down Sequence
The power supplies can be powered off in any order as long as LVCMOS supplies operated at 3.3 V
(DVDD3318_A, DVDD3318_B, or DVDD3318_C) never exceed static 1.8-V supplies by more than 2 V.
There is no specific required voltage ramp-down rate for any of the supplies (except as required to meet
the stated voltage condition). The power-down sequence of the TPS65070 is the reversed power-up
sequence.
To meet the power-down requirements described here, an additional resistor divider R1 and R2 is
required to disable DCDC1 fast enough to ensure that the voltage difference between DCDC2 and
DCDC1 does not exceed 2.0 V. The TPS3805 does have a threshold voltage of 1.226 V at the SENSE
input. Using an external resistor divider, with R1 = 100kQ and R2 = 390kQ, sets the trip voltage when
DCDC1 is disabled to 1.55 V. This configuration should ensure the difference between DCDC1 and
DCDC2 never exceeds 2.0 V.
2 Sequencing with TPS65070
The TPS65070 power management unit supports the power requirements of the OMAP-L132/L138; the
single highly-integrated Power Management device provides the voltage settings and sequencing for the
OMAP-L132/L138. Table 3 lists the output rail configuration for the TPS65070.
Table 3. TPS65070 Output Rail Configuration
Rail © Voltage Converter Sequencing Order
RTC_CVvDD 1.2V External LDO 1
USBO_VDDA33,
USB1_VDDA33 33V DCDCL 5
DVDD3318_A,
DvDD3318_B, 3.3Vv/18V DCDC2 4 /5 (part of automatic sequence)
DVDD3318_C
CvDD 1.2V DCDC3 2 (part of automatic sequence)
VDDARNWA. VDDARNW1,
PSL/IA_‘IQKY\?DDS Sglél_—e/\'/DDDD’:'\ 1.2V LDO2 3 (part of automatic sequence)
USBO_VDDA12
USBO_VDDA18,
USB1_VDDA18,
DDR DVDDI8, 1.8V LDO1 4@
SATA_VDDR, DVDD18
@ USB1, SATA are not available on OMAP-L132.
@ If vDVV3318 is configured for 3.3 V, LDO1 and LDO2 can ramp up together.
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Figure 1 shows a complete application diagram that details how to connect the TPS65070 to power an
OMAP-L132/L138 application processor.

TPS65070
ACE]—
1uF —_l__ )
USB charger / power [ Lilon ] ;
ot oath TPS78101 OMAP-L138/-L132
- F LDO 1 RTC_CVDD (1.2V)
1 1
bt Vin
AVDD6
SYs BYPASS EN
sets default J)
voltage of DEFDCDC2 0
(Vo 23V 1—[5] USBO_VDDA33 (3.3V)(1)
sYs ¢ o )
sets default J) DCDC1 —T—1OUF TPS3805H33 R1 Y USB1_VDDA33 (3 3V)
voltage of DEFDCDC3 g 600MmA VDCDC1
1OV or 13V y SYs—{vbD
EN_DCDCH1 Sense
J
svs VINLDO1/2 . L 2 2uH /Reset
W DCDC2 - DVDD3318_A (3.3V or 1.8V)
INT LDO 1500mA VDCDC2 TOuF DVDD3318_B (3.3V or 1.8V)
01 DVDD3318_C (3.3V or 1.8V)
2.2uFT—I—_[ |, 22
DCDC3 4 CVDD (1.2V)
4_’“’_1[23_6[] 1500mA vocoes | " [10uF
4'7“FT VLDo2 SATA_VDD (1.2v)"
LDO2 {14 PLLO_VDDA (1.2V)
la 200mA T2.2uF PLL1_VDDA (1.2V)

ON l EN_DCDC2 USBs CVDD (1.2V)
LDO1 VDO VDDARNWA/1 (1.2V)
200mA | SATA_VDDR (1.8V)

Svs TooF & USBO_VDDA18 (1.8V)

: o
S USB1_VDDA18 (1.8V)"
2 DDR_DVDD18 (1.8V)
JAuF [{PoND
ISINK1
"-H-HHWS: WLED PowerPad(TM) VDDIO
(3 (3 (3 (4 (3
boost C
AGND
ISET1 E]—_l_
ISET2
PB_OUT »11 PB_INTERRUPT
PeOOD »[1 /RESET
SDAT SDAT
K SCLK
ANT »01 INT

POWER_ON

GPIO (power hold)

/Reset

delay | |

(1) Not available on OMAP-L132.
Figure 1. TPS65070 Power Solution Diagram
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Figure 2 and Figure 3 illustrate the power-up sequence timing for 1.8-V and 3.3-V I/O, respectively.
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Figure 2. Power-Up Sequencing Timing Diagram (1.8-V 1/O)
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| ! t
| |
| | | >
I ' g
POWER_ON I I
A I
| Asserted high by the application processor
| any time while PB_IN = low to keep
| the system alive
T »
|
N !
external LDO i
(RTC_CVDD) |
1.2v |
I
|
s |
VDCDC3 |
(CVDD) | I
12v I /1 -
T } - »
| I |
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A * I ! I "
VLDO2 :
(SATA_VDD) |
1.2v R
| >
|
A |
VDCDC2 I
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L —» 250 s "
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Figure 3. Power-Up Sequencing Timing Diagram (3.3-V 1/O)
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3 Detailed Power Sequence

1. The 1.2-V Real-Time Clock supply RTC_CVDD is supplied by an external LDO that is powered and
enabled by AVDD6. AVDDS6 is an output of the TPS65070 that is always on. As soon as input power is
applied to the TPS65070, the external LDO is supplied and starts up.

2. The sequencing begins when the pushbutton input PB_IN is pulled low. When PB_IN is pulled low, the
TPS65070 begins with the automatic sequencing for dc-to-dc converters and low-dropout regulators
(LDOs) defined in the registers CTRL_1 and LDO_CTRL.

3. DCDC Converter 3 is the first rail to start up in the automatic sequence.

4. After PGOOD goes high (400 ms after DCDC3 is within regulation), DCDC2, LDO1, and LDO2
become enabled. DCDC2 and LDO2 ramp up immediately. LDO1 will be connected by delay to the
OMAP-L1x8 with an external transistor from DCDC2 in case the OMAP-L1x8 is working with 1.8-V I/O
(with DCDC2 configured for 1.8 V). If OMAP-L1x8 is working with 3.3-V I/O (that is, with DCDC2
configured for 3.3 V), LDO1 can be directly connected to the OMAP-L1x8; there is no need for the
external delay circuit T1, T2, R3, and R4.

5. DCDCL1 will be enabled after DCDC2 ramps up. The EN_DCDC1 pin is controlled from an external
supply voltage supervisor (SVS) that pulls the enable pin to SYS after DCDC2 ramps up.

6. In order to keep the converters and LDOs of the TPS65070 enabled, the POWER_ON input of the
TPS65070 must be driven high before PB_IN is released high. POWER_ON is connected to a GPIO of
the OMAP-L132/L138 that drives PWR_ON high after the processor starts up.

4 Test Results
Figure 4 through Figure 7 illustrate the test results.
Tekstop — S—
{DCDC
........... -
[Z4pcpc2 f"f ;
ny 4
BIVDCDC3 0 ]
@ﬁtnozw
a ‘2.‘06\/ D . B 50 : ][200}.15 — sb.bms'/s‘ ‘ i 5 W —
@& 1.00v @ 200V 100Kk points 500mVv
Figure 4. Startup of DC/DC Converters and LDO2 (DCDC2 = 1.8 V)
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Figure 5. Startup of LDO1

and LDO2 (DCDC2 = 1.8 V)

S300M5/s 7 Apr 2010
1M points 15:08:01

® s
780my

)

Figure 6. Startup of DC/DC Converters and LDO1 (DCDC2 = 3.3 V)
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Tekstop =

@ 200V & 2 200ps 500MS/s @ - || 7Apr 2010
@ 1o00v % @ 200V 1M points 780mv J|15:10:42

Figure 7. Startup of LDO1 and LDO2 (DCDC2 = 3.3 V)

SLVA371B—February 2010—Revised August 2011 Powering OMAP-L132/L138, C6742/4/6, and AM18x with TPS65070 9

Submit Documentation Feedback
Copyright © 2010-2011, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVA371B

13 TEXAS

INSTRUMENTS

Revision History www.ti.com
Revision History

Changes from A Revision (April, 2010) to B Revision Page
+ Changed document title to reflect releVant deVICES ...v.uiiiireiiiiiii i s s r e raeaas 1
+ Updated references to OMAP-L138 to include OMAP-L132 DEVICES ...ciiiiiiieiiiiinteeiaainesssaannnessaainnessaaanneesanns 1
+ Changed Figure 1 to show OMAP-L132 configuration; added fOOINOtE ......cvueeiiiiiieiiiiiiriii i aaaas 4
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
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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
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