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AM335x Power Consumption Summary

CAUTION Data presented in this wiki was collected on an unsupported version of the SDK, and is
provided for legacy purposes. For most recent data, please refer to the Tl Processor SDK Kernel
Performance Guide, Power Management section
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Overviewedit

CAUTION Data presented in this wiki was collected on an unsupported version of the SDK, and is
provided for legacy purposes. For most recent data, please refer to the Tl Processor SDK Kernel
Performance Guide, Power Management section

Note: the power consumption data in this Wiki was last collected on May 15, 2013

The AM335x Power Consumption Summary discusses the power consumption for common system
application usage scenarios for the AM335x ARM® Cortex™-A8 Microprocessors (MPUs). The
metrics contained in this document serve to give users a better understanding of AM335x active
power behaviors -- making it easier to determine a suitable configuration to meet a given power
budget. Power consumption is highly dependent on the individual user’s application; however, this
document focuses on providing several AM335x application-usage case scenarios and the
environment settings that were used to perform such power measurements. This collection of real
power measurements was measured on an AM335x GP EVM with a high-precision digital
multimeter.

For additional details about the AM335x processor, please visit the Tl.com product page.

Power Measurement Setupedit]

The power measurements have been performed on the following platform:

e Texas Instruments AM335x 15x15 GP EVM
e Base Board Revision : 1.2A ("DDR2")
e Base Board Revision : 1.5A ("DDR3")
e General Purpose Daughterboard Revision : 1.2B
e LCD Board Revision : 1.3A

Base Board SW3 settings
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Switchl 2 3 4 5 |6 [7 |8
State |OFF|/ON|ON ON|ON ON|ON|ON

Base Board SW4 settings

Switchl 2 3 4 5 6 7 |8
State  |ON|/ON|ON|ON|ON ON OFF|ON

e Keithley 2701 DMM with a 7702 40-channel mux module.
e All tests were not conducted in a controlled environment. The
ambient room temperature was ~25C.

AM335x Power Suppliesiedit]

The following table describes the power supplies for AM335x:

AM335x Power Supply rails

SIGNAL DESCRIPTION VALUE
VDD_CORE Core domain 0.95v -1.1v
VDD_MPU * MPU domain 0.95V - 1.325V
VDDS_RTC RTC domain 1.8V
VDDS_DDR DDR 10 domain (DDR2 / DDR3) 1.8V /15V
VDDS Dual voltage 10 domains 1.8v
VDDS_SRAM_CORE_BG |Core SRAM LDOs, Analog 1.8V
VDDS_SRAM_MPU BB | MPU SRAM LDOs, Analog 1.8V
VDDS_PLL_DDR DPLL DDR, Analog 1.8V
VDDS PLL CORE_LCD |DPLL Core and LCD, Analog 1.8V
VDDS PLL_MPU DPLL MPU, Analog 1.8V
VDDS_0OSC System oscillator 10s, Analog 1.8V
VDDA1P8V_USBO0/1 USB PHY, Analog, 1.8V 1.8V
VDDA3P3V_USB0/1 USB PHY, Analog, 3.3V 3.3V
VDDA_ADC ADC, Analog 1.8v
VDDSHV1 Dual Voltage 10 domain 1.8/3.3v
VDDSHV2 * Dual Voltage 10 domain 1.8/3.3V
VDDSHV3 * Dual Voltage 10 domain 1.8/3.3V
VDDSHV4 Dual Voltage 10 domain 1.8/3.3v
VDDSHV5 Dual Voltage 10 domain 1.8/3.3v

VDDSHV6 Dual Voltage 10 domain 1.8/3.3V
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* Note: These voltage rails are not available in the 13x13 package.

The "DDR3" measurements have an additional "VDDSDDRMEM" supply, which is brought up on the
Rev1.5A GP EVM. This is not an AM335x voltage rail. It is used to measure the power consumption
of the dual-loaded DDR3 + VTT.

High-level Summaryiedit

The following tables contain a high-level summary of the total device power (measured in milliwatts)
for each application use case and/or configuration. For a detailed breakdown of the total device
power over all 20 supplies, click on the corresponding link in the table cells.

An Excel spreadsheet of the data can be downloaded
here: Media:AM335x_PowerConsumptionSummary 20130515.zip

Low Power Modes|edit]

Implemented in StarterWare. "Max" accounts for additional leakage power due to worst-case silicon
process variation, at room temperature.

Typical | Max
(mW) | (mW)

RTC-Only 0.04 0.05

DS0 3.00 4.30
DS1 6.00 | 10.00
Standby 16.50 | 22.00

Active Powerledit]

CAUTION Data presented in this wiki was collected on an unsupported version of the SDK, and is
provided for legacy purposes. For most recent data, please refer to the Tl Processor SDK Kernel
Performance Guide, Power Management section

Selected demo applications from the AM335x EVM SDK 05.07

¢ VDD_CORE and VDD_MPU at OPP100 (ARM 600 MHz, L3 200
MHz, L4 100 MHz)

¢ "DDR3" refers to AM335x Rev. 1.5A GP EVM, which has dual-
loaded DDR3 with VTT termination at running 303 MHz
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Application

Linux PSP

Dhrystone

DDR Bandwidth

USB Bonnie

AAC Decode

H.264 Decode

Mpeg4 + AAC Decode

3D Chameleon Man

MPU DVFSledit]

DDR3
(mW)

553.99

605.33

721.07

631.04

687.27

572.59

746.00

750.60

823.21

"DDR2" refers to AM335x Rev. 1.2A GP EVM, which has dual-
loaded DDR2 running at 266 MHz

DDR2

(mW)

395.29

449.33

554.23

471.53

528.57

414.21

612.49

613.10

700.96

CAUTION Data presented in this wiki was collected on an unsupported version of the SDK, and is
provided for legacy purposes. For most recent data, please refer to the Tl Processor SDK Kernel
Performance Guide, Power Management section

Dynamic Voltage Frequency Scaling (DVFS) for the MPU voltage domain. VDD _CORE is

maintained at OPP100.

DDR3 DDR2
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OPP50

OPP100

OPP120

Turbo

Nitro

OS Idle (mW) | Dhrystone (mW) | OS Idle (mW) | Dhrystone (mW)

527.81

605.95

658.72

700.30

780.54

VDD_MPU Power vs. Total Device Power Consumption (DDR3 EVM)

MPU OPP

OPP50

OPP100

OPP120

Turbo

Nitro

Frequency (MHz)

300

600

720

800

1000

533.26 380.53 385.51
721.07 454.82 556.88
852.76 506.00 677.59
953.03 544.25 771.31
1142.02 622.31 949.37
OS Idle Dhrystone
Total Total
VvVDD_MPU Power VvVDD_MPU Power
Power (mW) (mw) Power (mW) (mWw)
45.26 527.81 109.29 533.26
120.43 605.95 290.38 721.07
172.32 658.72 420.67 852.76
212.90 700.30 518.05 953.03
290.59 780.54 703.67 1142.02
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CORE OPPledit]

CORE OPP for the VDD_CORE voltage domain.

DDR3 DDR2
OS Idle Dhrystone OS Idle Dhrystone
(mW) (mWw) (mW) (mw)
CORE OPP50, MPU OPP50 N/A N/A 253.59 257.24
CORE OPP50, MPU OPP100 N/A N/A 327.19 429.24
CORE OPP100, MPU OPP100 605.33 721.07 449.33 554.23

Low Power Modesedit

e Asimplemented in Starterware
¢ Revl.5A GP EVM
e "Typical" refers to nominal PG2.x silicon, at room temperature

¢ "Max" accounts for additional leakage power due to worst-case
silicon process variation, at room temperature

e This version of DS1 does not include USB remote wakeup

RTC-Onlyfedit]

Typica Maximu
RTC-Only I m

Shunt
Power Supply [Ohm Voltage Voltag | Curren | Power | Voltage Drop | Voltag | Curren | Power

] Drop[V] | e[V] | t[mA] | [mW] (V] e[Vl | t[mA] | [mW]

0.000000
VDD_CORE 0.05 5 0.000 0.01 0.00 0.0000022 0.000 0.04 0.00
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VDD_MPU 0.05
VDDS_RTC 2
VDDS_DDR 0.24
VDDS 0.24

VDDS_SRAM_CORE_
BG

VDDS_SRAM_MPU_B
B

VDDS_PLL_DDR

VDDS_PLL_CORE_LC
D

VDDS_PLL_MPU

VDDS_0SC

VDDA1P8V_USB0/1

VDDA3P3V_USB0/1

0.06 0.00
0.02 0.04
0.01 0.00
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.15 0.00
0.03 0.05
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00




VDDA _ADC 1 0.00 0.00 0.00 0.00
VDDSHV1 0.24 0.00 0.00 0.33 0.00
VDDSHV2 0.24 0.01 0.00 0.01 0.00
VDDSHV3 0.24 0.00 0.00 3.92 0.00
VDDSHV4 0.24 0.01 0.00 0.01 0.00
VDDSHV5 0.24 0.00 0.00 9.03 0.00
VDDSHV6 0.24 0.00 0.00 12.62 0.00
0.039 0.048
Total 8 Total 2
VDDSDDRMEM 0.24 - 0.00 0.00 0.00 0.00
DSo0ledit]

DSO

Typica

Maximu
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Shunt

Power Supply [O]hm
VDD_CORE 0.05
VDD_MPU 0.05
VDDS_RTC 2
VDDS_DDR 0.24
VDDS 0.24

VDDS_SRAM_CORE_B
G

VDDS_SRAM_MPU_BB

VDDS_PLL_DDR

VDDS_PLL_CORE_LCD

VDDS_PLL_MPU

VDDS_0SC

Voltage | Voltag | Curren PO;Ne
Drop [V] e[Vl | t[mA] -
1.00  0.95
0.30 | 0.29
0.02 | 0.04
0.02 | 0.03
0.10 | 0.18
0.16 | 0.30
0.01| 0.01
0.00 | 0.00
0.00 | 0.00
0.00 | 0.00
0.00 | 0.00

Voltage Drop
V]

Voltag
e[Vl

Curren PO;Ne
AT mwg
229 | 218
0.57 | 0.55
0.03 | 0.05
0.03| 0.04
0.10 | 0.17
0.17| 031
0.01| 0.01
0.00 | 0.00
0.00 | 0.00
0.00 | 0.00
0.00 | 0.00




VDDALP8V_USBO0/1 1 0.00 | 0.00 0.00 | 0.00
VDDA3P3V_USBO0/1 2 0.02 | 0.07 0.02 | 0.08
VDDA _ADC 1 0.00 | 0.00 0.00 | 0.00
VDDSHV1 0.24 0.02 | 0.08 0.02 | 0.07
VDDSHV2 0.24 0.02 | 0.08 0.03 | 0.08
VDDSHV3 0.24 0.03| 0.10 0.03| 0.11
VDDSHV4 0.24 0.02 | 0.06 0.02 | 0.07
VDDSHV5 0.24 0.02 | 0.07 0.02 | 0.08
VDDSHV6 0.24 0.14 | 0.45 0.14 | 0.45

Total = 2.74 Total | 4.27
VDDSDDRMEM 0.24 11.67 | 17.42 11.67 | 17.42




DS1Jedit]
Typica Maximu

DS1 I m

Shunt Powe Powe

Voltage Voltag | Curren Voltage Drop | Voltag | Curren
Power Supply [Ohm r r
] Drop [V] e [V] t [mA] [mW] [V] e[V] t [mA] [mW]

VDD_CORE 0.05 399 381 8.08 | 7.72
VDD_MPU 0.05 0.31| 0.30 0.54 | 0.52
VDDS_RTC 2 0.02 | 0.04 0.03 | 0.05
VDDS_DDR 0.24 0.02 | 0.03 0.03| 0.04
VDDS 0.24 0.10 | 0.18 0.10 | 0.18
VDDS_SRAM_CORE_B
G 2 0.16 | 0.30 0.17| 0.31
VDDS_SRAM_MPU_BB 2 0.01| 0.01 0.01| 0.01
VDDS_PLL_DDR 2 0.00 | 0.00 0.00 | 0.00
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VDDS_PLL_CORE_LCD

VDDS_PLL_MPU

0.00

0.00

VDDS_0OSC

0.00

0.00

0.00

0.00

VDDA1P8V_USB0/1

0.00

0.00

0.00

0.00

VDDA3P3V_USB0/1

0.00

0.01

0.00

0.00

0.02

0.07

0.00

0.00

0.00

0.00

0.02

0.08

0.02

0.08

0.00

0.00

0.02

0.08

0.02

0.08

0.03

0.10

0.03

0.08

VDDA _ADC 1
VDDSHV1 0.24
VDDSHV2 0.24
VDDSHV3 0.24
VDDSHV4 0.24
VDDSHV5 0.24

0.02

0.06

0.03

0.09

VDDSHV6

0.24

0.02

0.08

0.02

0.06

0.14

0.45

0.02

0.07

0.14

0.45




Total | 5.60 Total | 9.77

VDDSDDRMEM 0.24 11.67 | 17.42 11.67 | 17.42
Standbyfedit]

Typica Maximu
Standby I m
Shunt

Voltage Voltag | Curren | Power | Voltage Drop | Voltag | Curren | Power

Power Supply [O]hm Drop[V] | e[V] | t[mA] | [mW] V] e[Vl | timA] | [mW]

VDD_CORE 0.05 11.78 | 11.26 15.75 | 15.04

VDD_MPU 0.05 0.35| 0.34 0.61 | 0.58

VDDS_RTC 2 0.07 | 0.12 0.07 | 0.13

VDDS_DDR 0.24 0.02| 0.03 0.03| 0.04

VDDS 0.24 0.10 | 0.18 0.10 0.18
VDDS_SRAM_CORE_B

G 2 121 221 200 3.64
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VDDS_SRAM_MPU_BB

VDDS_PLL_DDR

VDDS_PLL_CORE_LCD

VDDS_PLL_MPU

VDDS_0SC

VDDA1P8V_USB0/1

VDDA3P3V_USB0/1

VDDA _ADC 1
VDDSHV1 0.24
VDDSHV2 0.24
VDDSHV3 0.24

VDDSHV4

0.24

001 0.01
0.00 | 0.00
0.00 | 0.00
0.00 | 0.00
070 | 1.27
0.00 | 0.00
0.02 | 0.07
0.00 | 0.00
0.02 | 0.08
0.03| 0.08
003 011
0.02 | 0.06

0.01| 0.01
0.00  0.00
0.00  0.00
0.00  0.00
069 125
0.00  0.00
0.02 | 0.08
0.00| 0.01
0.03| 0.09
0.03 | 0.09
0.03 0.10
0.02 | 0.07




VDDSHV5 0.24 0.02 | 0.08 0.02 | 0.07
VDDSHV6 0.24 0.14 0.46 0.14 | 0.45
16.3 21.8

Total 7 Total 4

VDDSDDRMEM 0.24 11.67 | 17.42 11.67 | 17.42

Active Powerledit

e Selected demo applications from the AM335x EVM SDK 05.07

e VDD_CORE and VDD_MPU at OPP100 (ARM 600 MHz, DDR3
303 MHz, L3 200 MHz, L4 100 MHz)

e Optimized IO pad configuration

e SmartReflex disabled
e Matrix GUI is shutdown (except for "OS Idle")

e LCDC is disabled (except for "OS Idle", "H.264 Decode", "Mpeg4 +
AAC Decode", "3D Chameleon Man")

Linux PSPledit]
Use Case: Command prompt after login, no application running
Linux PSP DDR3 DDR2
Power Suppl Sgﬁz]t Voltage | Voltag | Curren | Power Voltage | Voltag | Curren Power
PRV 1IN [ Dropv) | eVl | t[mAl | [mW] | Drop[V] | e[VI | tmA] | [mW]
VDD_CORE 0.05 185.29 | 211.85 154.53 174.27
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VDD_MPU 0.05 108.03
VDDS_RTC 2 0.43
VDDS_DDR 0.24 100.26
VDDS 0.24 0.17
g/DDS_SRAM_CORE_B . 136
I\B/DDS_SRAM_MPU_B . LGl
VDDS_PLL_DDR 2 1.09
\D/DDS_PLL_CORE_LC . o
VDDS_PLL_MPU 2 2.04
VDDS_0SC 2 0.69
VDDALP8V_USBO0/1 1 16.20
VDDAS3P3V_USB0/1 2 3.55

120.00 105.33 115.42
0.78 0.45 0.81
149.89 17.95 31.52
0.31 0.20 0.36
2.48 1.34 2.44
2.92 1.57 2.86
1.99 1.04 1.90
13.57 7.40 13.45
3.72 2.04 3.70
1.26 0.68 1.23
29.41 16.23 29.60
11.85 3.32 11.04




VDDA _ADC 1 0.46 0.84 0.46 0.84
VDDSHV1 0.24 0.14 0.47 0.11 0.37
VDDSHV2 0.24 0.03 0.08 0.02 0.07
VDDSHV3 0.24 0.04 0.12 0.04 0.14
VDDSHV4 0.24 0.03 0.10 0.03 0.10
VDDSHV5 0.24 0.03 0.10 0.79 2.61
VDDSHV6 0.24 0.68 2.24 0.78 2.58
553.9 395.292
Total 9 Total 4
VDDSDDRMEM 0.24 58.33 | 87.50
OS Idlefedit]

Use Case: Matrix Qt GUI
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OS Idle

(Matrix) DDR3 DDR2

Power Suopl ?gﬁp: Voltage Voltag | Curren | Power Voltage Voltag | Curren Power

pply | Drop[V] | e[V] | t[mA] | [mW] | Drop[V] | e[Vl | t[mA] | [mwW]

VDD_CORE 0.05 187.19 | 213.98 160.75 | 181.52
VDD_MPU 0.05 108.35 | 120.33 105.36 | 115.48
VDDS_RTC 2 0.43 0.78 0.45 0.81
VDDS_DDR 0.24 104.76 | 156.48 21.59 37.92
VDDS 0.24 0.60 1.08 0.61 1.10
VDDS_SRAM_CORE_B
G 2 141 2.56 1.30 2.37
VDDS_SRAM_MPU_BB 2 1.66 3.01 1.53 2.78
VDDS_PLL_DDR 2 1.09 1.99 1.04 1.90
VDDS_PLL_CORE_LCD 2 7.39 | 13.45 7.39 13.44
VDDS_PLL_MPU 2 2.04 3.72 2.03 3.70




VDDS_0OSC

VDDA1P8V_USB0/1

VDDA3P3V_USB0/1

VDDA _ADC 1
VDDSHV1 0.24
VDDSHV2 0.24
VDDSHV3 0.24
VDDSHV4 0.24
VDDSHV5 0.24
VDDSHV6 0.24

0.69 1.26
16.20 | 29.40
3.32 | 11.09
0.46 0.84
0.14 0.46
3.07 | 10.18
0.04 0.14
0.03 0.11
0.03 0.11
10.39 | 34.35
605.3

Total 3

0.68 1.24
16.21 29.56
3.32 11.05
0.46 0.84
0.11 0.38
2.09 6.94
0.05 0.16
0.03 0.09
0.80 2.64
10.70 35.43
449.33

Total 1




VDDSDDRMEM 0.24 70.83 | 106.25
Dhrystone[edit]
e Measured DMIPS/MHz : 1.8 ~ 1.9 DMIPS/MHz
Dhrystone DDR3 DDR2
Shunt
Power Supply [Ohm Voltage Voltag | Curren | Power Voltage Voltag | Curren | Power
1 Drop[V] | e[V] | t[mA] = [mW] | Drop[V] | e[V] | t[mA] | [mW]

VDD_CORE 0.05 185.15 | 211.73 154.05 | 173.74
VDD_MPU 0.05 262.22 | 290.38 246.30 | 269.34
VDDS_RTC 2 0.43 0.78 0.45 0.81
VDDS_DDR 0.24 94.88 | 141.88 1790 | 31.44
VDDS 0.24 0.17 0.31 0.20 0.36
VDDS_SRAM_CORE_B
G 2 1.38 2.52 1.36 2.47
VDDS_SRAM_MPU_BB 2 474 8.63 4.67 8.49
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VDDS_PLL_DDR

VDDS_PLL_CORE_LCD

VDDS_PLL_MPU

VDDS_0OSC

VDDA1P8V_USB0/1

VDDA3P3V_USB0/1

VDDA _ADC 1
VDDSHV1 0.24
VDDSHV2 0.24
VDDSHV3 0.24

VDDSHV4

0.24

1.09 1.98
7.38 | 13.44
2.04 3.71
0.69 1.26
16.18 | 29.37
332 11.10
0.46 0.84
0.15 0.49
0.02 0.08
0.04 0.13
0.03 0.11

1.04 1.90
7.39 | 13.43
2.03 3.69
0.68 1.23
16.22 | 29.58
332 11.03
0.46 0.84
0.11 0.38
0.02 0.07
0.04 0.13
0.03 0.11




VDDSHV5 0.24 0.03 0.11 0.79 2.62
VDDSHV6 0.24 0.67 2.23 0.78 2.58
721.0 554.2
Total 7 Total 3
VDDSDDRMEM 0.24 71.25 | 106.88
DDR Bandwidth{edit]
DDR
Bandwidth DDR3 DDR?2
Power Suopl ?8;:2: Voltage Voltag | Curren | Power Voltage Voltag | Curren | Power
PRy : Drop[V] | e[V] | t[mA] | [mW] | Drop[V] | e[V] | t[mA] & [mw]
VDD_CORE 0.05 185.47 | 212.03 154.19 | 173.91
VDD_MPU 0.05 176.70 | 196.02 171.28 | 187.54
VDDS_RTC 2 0.43 0.78 0.45 0.81
VDDS_DDR 0.24 100.42 | 150.12 18.04 | 31.68
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VDDS

VDDS_SRAM_CORE_B
G

VDDS_SRAM_MPU_BB

VDDS_PLL_DDR

VDDS_PLL_CORE_LCD

VDDS_PLL_MPU

VDDS_0SC

VDDA1P8V_USB0/1

VDDA3P3V_USB0/1

VDDA_ADC

VDDSHV1

0.24 0.17
2 1.38
2 2.31
2 1.09
2 7.46
2 2.04
2 0.69
1 16.22
2 3.32
1 0.46
0.24 0.14

0.31 0.34 0.61
2.52 1.34 2.45
4.21 1.92 3.49
1.98 1.04 1.90
13.57 7.39 | 13.44
3.72 2.03 3.70
1.26 0.68 1.23
29.45 16.21 | 29.57
11.10 3.32| 11.04
0.84 0.46 0.84
0.47 0.11 0.37




VDDSHV2 0.24 0.03 0.09 0.02 0.07

VDDSHV3 0.24 0.04 0.13 0.04 0.13

VDDSHV4 0.24 0.03 0.10 0.03 0.09

VDDSHV5 0.24 0.03 0.10 1.84 6.10

VDDSHV6 0.24 0.68 2.24 0.78 2.58

631.0 471.5

Total 4 Total 3

VDDSDDRMEM 0.24 108.33 | 162.50

USB Bonnie|edit]

USB Bonnie DDR3 DDR2

Power Supol ?gzrr: Voltage Voltag | Curren | Power Voltage Voltag | Curren | Power
R || Drop[Vl | elVI | t[mA] | [mW] | Drop[V] | e[Vl | t[mA] & [mw]
VDD_CORE 0.05 185.28 | 211.85 156.80 | 176.89
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VDD_MPU 0.05 221.74
VDDS_RTC 2 0.43
VDDS_DDR 0.24 102.45
VDDS 0.24 0.18
g/DDS_SRAM_CORE_B . 139
VDDS_SRAM_MPU_BB 2 3.84
VDDS_PLL_DDR 2 1.09
VDDS_PLL_CORE_LCD 2 7.39
VDDS_PLL_MPU 2 2.04
VDDS_0SC 2 0.69
VDDALP8V_USBO0/1 1 18.12
VDDA3P3V_USB0/1 2 2.67

245.49 213.34 | 233.55
0.78 0.45 0.81
153.15 20.12 | 35.33
0.32 0.34 0.61
2.53 1.36 2.47
6.98 3.54 6.43
1.98 1.04 1.90
13.45 7.39 | 13.43
3.72 2.03 3.70
1.26 0.68 1.23
32.88 18.20 | 33.18
8.92 2.67 8.87




VDDA_ADC 1 0.46 0.84 0.46 0.84
VDDSHV1 0.24 0.14 0.48 0.11 0.38
VDDSHV2 0.24 0.03 0.08 0.02 0.08
VDDSHV3 0.24 0.04 0.13 0.04 0.12
VDDSHV4 0.24 0.03 0.11 0.03 0.10
VDDSHV5 0.24 0.03 0.10 1.83 6.09
VDDSHV6 0.24 0.68 2.24 0.78 2.57
687.2 528.5
Total 7 Total 7
VDDSDDRMEM 0.24 62.50 93.75
AAC Decodeledit]
AAC Decode DDR3 DDR2
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Shunt
Voltage | Voltag | Curren | Power Voltage | Voltag | Curren Power
TR S [O;"“ Drop[V] | e[V] | t[mA] @ [mW] | Drop[V] | e[Vl | t[mA] | [mw]
VDD_CORE 0.05 183.94 | 210.33 154.86 174.67
VDD_MPU 0.05 118.29 | 131.36 114.59 125.56
VDDS_RTC 2 0.43 0.78 0.45 0.81
VDDS_DDR 0.24 106.35 | 158.91 18.33 32.19
VDDS 0.24 0.17 0.31 0.34 0.61
VDDS_SRAM_CORE_
BG 2 1.37 2.50 1.34 2.44
VDDS_SRAM_MPU_B
B 2 1.73 3.16 1.68 3.05
VDDS_PLL_DDR 2 1.09 1.99 1.04 1.90
VDDS_PLL_CORE_LC
D 2 7.46 13.58 7.40 13.45
VDDS_PLL_MPU 2 2.04 3.72 2.04 3.70
VDDS_0SC 2 0.69 1.26 0.68 1.23




VDDAI1P8V_USB0/1 1 16.23 29.46
VDDA3P3V_USBO0/1 2 3.33 11.11
VDDA _ADC 1 0.46 0.84
VDDSHV1 0.24 0.14 0.48
VDDSHV2 0.24 0.02 0.08
VDDSHV3 0.24 0.04 0.13
VDDSHV4 0.24 0.03 0.11
VDDSHV5 0.24 0.07 0.25
VDDSHV6 0.24 0.68 2.25
572.59

Total 5

16.23 29.61
3432 11.04
0.46 0.84
0.12 0.38
0.02 0.08
0.04 0.14
0.03 0.10
2.97 9.85
0.78 2.58

414.213
Total 2




VDDSDDRMEM 0.24 52.08 78.13
H.264 Decode[edit]
H.264 Decode DDR3 DDR2

Power Supol ?gﬁ?{: Voltage Voltag | Curren | Power Voltage Voltag | Curren | Power

PPY | Drop[V] | e[V] | t[mA] | [mW] | Drop[V] | e[Vl | t[mA] | [mw]

VDD_CORE 0.05 198.17 | 226.65 171.18 | 193.17
VDD_MPU 0.05 188.84 | 209.32 183.54 | 201.07
VDDS_RTC 2 0.43 0.78 0.45 0.81
VDDS_DDR 0.24 106.10 | 158.28 34.87 61.19
VDDS 0.24 0.64 1.16 0.82 1.48
VDDS_SRAM_CORE_B
G 2 1.42 2.58 1.36 2.48
VDDS_SRAM_MPU_BB 2 2.83 5.15 2.84 5.16
VDDS_PLL_DDR 2 1.09 1.99 1.04 1.90
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VDDS_PLL_CORE_LCD

VDDS_PLL_MPU

VDDS_0OSC

VDDA1P8V_USB0/1

VDDA3P3V_USB0/1

VDDA _ADC 1
VDDSHV1 0.24
VDDSHV2 0.24
VDDSHV3 0.24
VDDSHV4 0.24
VDDSHV5 0.24

VDDSHV6

0.24

746 | 13.58
2.04 3.72
0.69 1.26
16.22 | 29.44
332 11.09
0.46 0.84
0.14 0.47
8.03| 26.64
0.04 0.13
0.03 0.11
0.03 0.09
1595 | 52.73

7.39 | 13.43
2.03 3.70
0.68 1.23
18.14 | 33.08
2.67 8.87
0.46 0.84
0.11 0.37
6.27 | 20.83
0.04 0.12
0.03 0.10
1.82 6.03
17.12 | 56.65




746.0 612.4

Total 0 Total 9
VDDSDDRMEM 0.24 100.00 | 150.00
Mpeg4 + AAC Decodeledit]
MPEG-4 +
AAC Decode DDR3 DDR2

p Supol Sgﬁnt Voltage Voltag | Curren | Power Voltage Voltag | Curren | Power
ower supply [ ]m Drop[V] | e[V] | t[mA] | [mW] | Drop[V] | e[V] | t[mA] | [mW]

VDD_CORE 0.05 199.21 | 227.85 171.33 | 193.28
VDD_MPU 0.05 187.24 | 207.56 177.86 | 194.79
VDDS_RTC 2 0.43 0.78 0.45 0.81
VDDS_DDR 0.24 106.03 | 158.18 36.47 | 64.01
VDDS 0.24 0.62 1.12 0.84 1.51
VDDS_SRAM_CORE_B
G 2 141 2.57 1.38 2.52
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5.05

1.99

13.58

3.72

1.26

29.47

11.09

0.84

0.46

33.64

VDDS_SRAM_MPU_BB 2 2.78
VDDS_PLL_DDR 2 1.09
VDDS_PLL_CORE_LCD 2 7.46
VDDS_PLL_MPU 2 2.04
VDDS_0SC 2 0.69
VDDA1P8V_USB0/1 1 16.24
VDDA3P3V_USB0/1 2 3.32
VDDA _ADC 1 0.46
VDDSHV1 0.24 0.14
VDDSHV?2 0.24 10.14
VDDSHV3 0.24 0.04

0.13

2.71 4.93
1.04 1.90
7.39 | 13.44
2.03 3.70
0.67 1.22
18.19 | 33.16
2.67 8.86
0.46 0.84
0.11 0.36
520 17.27
0.03 0.12




VDDSHV4 0.24 0.03 0.10 0.03 0.09

VDDSHV5 0.24 0.07 0.22 2.11 6.99

VDDSHV6 0.24 15.43 51.00 19.14 63.31

750.6 613.1

Total 0 Total 0

VDDSDDRMEM 0.24 108.33 | 162.50

3D Chameleon Man{edit]

3D

Chameleon

Man DDR3 DDR2

Power Supply ?SE:: Voltage Voltag | Curren | Power Voltage Voltag | Curren | Power
1 Drop[V] | e[V] | t[mA] | [mW] | Drop[V] | e[V] | t[mA] | [mW]
VDD_CORE 0.05 284.23 | 324.37 254.36 | 286.39
VDD_MPU 0.05 134.17 | 148.91 130.01 | 142.42
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VDDS_RTC 2 0.43
VDDS_DDR 0.24 118.34
VDDS 0.24 1.05
g/DDS_SRAM_CORE_B . L
VDDS_SRAM_MPU_BB 2 2.07
VDDS_PLL_DDR 2 1.09
VDDS _PLL_CORE_LCD 2 7.46
VDDS_PLL_MPU 2 2.04
VDDS_0SC 2 0.69
VDDALP8V_USBO0/1 1 16.20
VDDA3P3V_USB0/1 2 3.32
VDDA_ADC 1 0.46

0.78 0.45 0.81
176.22 60.14 | 105.43
1.89 1.20 2.17
2.95 1.58 2.88
3.77 2.01 3.66
1.99 1.04 1.90
13.58 7.39 | 13.44
3.72 2.03 3.70
1.26 0.67 1.22
29.40 18.16 | 33.10
11.09 2.67 8.86
0.84 0.46 0.84




VDDSHV1 0.24 0.14 0.45 0.11 0.35
VDDSHV2 0.24 1273 | 4221 8.30 | 27.58
VDDSHV3 0.24 0.04 0.12 0.03 0.11
VDDSHV4 0.24 0.03 0.11 0.03 0.09
VDDSHV5 0.24 0.03 0.10 1.82 6.03
VDDSHV6 0.24 17.99 | 59.46 18.14 | 60.01
823.2 700.9
Total 1 Total 6
VDDSDDRMEM 0.24 137.50 | 206.25
MPU DVFSiedi

OPP50]edit]

Updated OPP voltage/frequency table for PG2.x

VDD_CORE kept at OPP100
Optimized IO pad configuration
SmartReflex disabled

Matrix GUI is shutdown (except for "OS Idle")

LCDC is disabled (except for "OS Idle", "H.264 Decode", "Mpeg4 +

AAC Decode", "3D Chameleon Man")
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D D
D D
R3 R2
oS Dhr oS Dhr
OPP5 Idi ysto Idl ysto
0 e ne e ne
32 Volt Vo Cu | Po Vo Cu | Po | Volt Vo Cu | Po Vo Cu | Po
Power t age Ita rre we Voltag Ita rre we age Ita rre we Voltag Ita rre we
Supply | [O Dro ge nt r | eDrop ge nt r Dro ge nt r | eDrop ge nt r
h p M [m | [m V] M [m | [m p M [m | [m [V] M [m | [m
m] \Y| Al | W] Al | W] | V] Al | W] Al | W]
21 16 | 18 15| 17
VDD_COR 0. 1.0 0.6 1.3 3.6 33
E 05 0 6 0 8 1
10 10| 10
VDD_MP 0. 9.2 45, | 43. 74 15
U 05 9 96 | 17 9 8
VDDS_RT 0.7 0.4 0.8 0.4 0.8
c 2 8 5 1 5 1
14
VDDS_DD 0. 0.4 21. | 37. 18. | 31.
R 24 9 54 | 83 01| 63
0. 0.3 0.7 1.3 0.3 0.6
VDDS 24 1 5 5 4 1
VDDS_SR
AM_CORE 24 13 24 1.3 24
_BG 2 7 7 9 3 2




VDDS_SR
AM_MPU_
BB

VDDS_PL
L_DDR

VDDS_PL
L_CORE_
LCD

VDDS_PL
L_MPU

13.
44

VDDS_0S
€

VDDA1P8
V_USBO/1

VDDA3P3
V_USBO/1

29.
58

VDDA A
DC

11.
04

VDDSHV1

VDDSHV2




0.0 0.0 0.0 0.0/ 0.1
VDDSHV3 4 4 3 4 5
0.0 0.0 0.0 0.0 0.1
VDDSHV4 3 3 3 3 2
0.0 0.0 1.8 18| 6.1
VDDSHV5 3 3 3 5 6
10. 0.6 10. 0.7 2.6
VDDSHV6 34 8 73 8 0
52 53 38 38
To| 7. To| 3 To | O. To | S
tal | 81 tal | 26 tal | 53 tal | 51
10
vobsop | - 70. 7.5
RMEM 24 00 0
OPP100]edit]
D D
D D
R3 R2
OPP1 oS Dhr oS Dhr
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00 Idi ysto Idl ysto
e ne e ne
<l Volt Cu | Po Cu | Po | Volt Cu | Po Cu | Po
un Vo Vo Vo Vo
B t | 2%e | o | rre | we Voltag Ita | V€| We | age | . rre | we Voltag Ita | V€| We
supply [0 Dro ge nt r e Drop ge nt r Dro ge nt r e Drop ge nt r
h P v [m| [m| [V v [m|[m| p v [m | [m| [V v [m | [m
m] N Al | W] Al | W] | V] Al | W] Al | W]
18 21 16 | 18 15 17
VDD_COR 0. 6.8 1.7 0.7] 1.3 39| 3.6
E 05 8 3 0 5 3 5
10 29 10| 11 24 | 26
VDD_MP 0. 8.4 0.3 55| 5.6 5.3] 8.3
U 05 3 8 1 2 2 2
VDDS_RT 0.4 0.7 0.4 0.8 04 0.8
C 2 3 8 5 1 5 1
10 14
VDDS_DD 0. 5.4 1.8 21. | 37. 17. | 31.
R 24 4 8 57 87 88 | 40
0. 0.6 0.3 0.7 13 0.3 0.6
VDDS 24 0 1 5 5 4 1
VDDS_SR
AM_CORE 13 2.5 1.3 24 1.3 24
_BG 2 8 2 7 9 5 6
VDDS_SR
AM_MPU_ 1.6 8.6 16|29 46 8.4
BB 2 3 3 0 1 6 7
2
VDDS_PL 1.0 1.9 1.0/ 1.9 1.0 1.8




L_DDR

VDDS_PL
L_CORE_
LCD

13.
42

VDDS_PL
L_MPU

VDDS_0S
€

VDDA1PS
V_USBO/1

29.
58

VDDA3P3
V_USBO/1

11.
03

VDDA_A
DC

VDDSHV1

VDDSHV2

VDDSHV3




0.0 0.0 0.0 0.0 0.1
VDDSHV4 3 3 3 4 2
0.0 0.0 1.8 1.8 6.1
VDDSHV5 3 3 3 5 4
10. 0.6 10. 0.7 25
VDDSHV6 34 7 86 8 9
60 72 45 55
To | . To| L To| 4 To | 6.
tal | 95 tal | 07 tal | 82 tal | 88
10
RMEM 24 00 8
OPP120[edit]
D D
D D
R3 R2
oS Dhr oS Dhr
OPP1 Idi ysto Idl ysto
20 e ne e ne
Sh | Volt Cu | Po | Voltag Cu | Po | Volt Cu | Po | Voltag Cu | Po
;j);\ﬁ; un | age Kg rre | we | eDrop Kg rre | we | age }:2 rre | we | eDrop Kg rre | we
t | Dro - nt r [V] - nt r Dro - nt r [V] - nt r
[O p [m | [m [m | [m p [m | [m [m | [m
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h ' [V |V

VDD_COR 0.
E 05
VDD_MP 0.
u 05
VDDS_RT
c 2
VDDS_DD 0.
R 24
0.
VDDS 24
VDDS_SR
AM_CORE
_BG 2
VDDS_SR
AM_MPU_
BB 2
VDDS_PL
L_DDR 2
VDDS_PL
L_CORE_
LCD 2

Al

18
7.0

14
2.2

Al

21
2.6

42
0.6

13.
44

Al

16
0.9

13
8.5

21.
51

18
1.6

16
59

37.
77

13,
45

Al

15
4.1

17
3.8

32
3.9

38
6.9

17.
93

31.
49

13.
41




VDDS_PL
L_MPU

VDDS_OS
c

VDDA1PS
V_USBO/1

VDDA3P3
V_USBO/1

29.
57

VDDA A
DC

11.
02

VDDSHV1

VDDSHV2

VDDSHV3

VDDSHV4

VDDSHV5




25
VDDSHV6 7
65 85 50 67
To | 8 To| 2 To | 6. To | 1.
tal | 72 tal | 76 tal | 00 tal | 59
10
RMEM 24 00 5
Turboledit]
D D
D D
R3 R2
oS Dhr oS Dhr
OPP Idi ysto Idl ysto
Turbo e ne e ne
SE Volt Vo Cu | Po Vo Cu | Po | Volt Vo Cu | Po Vo Cu | Po
Power ut age Ita rre we Voltag Ita rre we age Ita rre we Voltag Ita rre we
Ssupply | [O Dro ge nt r | eDrop ge nt r Dro ge nt r | eDrop ge nt r
h p ] [m | [m V] ] [m | [m p ] [m | [m [V] M [m | [m
m] [V] Al | W] Al | W] | [V] Al | W] Al | W]
18 18 15| 17
VDD_COR 0. 7.3 1.7 44 42
E 05 8 7 5 0
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CORE OPPledit

CAUTION Data presented in this wiki was collected on an unsupported version of the SDK, and is
provided for legacy purposes. For most recent data, please refer to the Tl Processor SDK Kernel
Performance Guide, Power Management section

e Please be aware of the limitations and advisories for using OPP50,
as specified in the Datasheet and Silicon Errata.

e CORE OPP50 configured in uboot

e Optimized 10 pad configuration

e SmartReflex disabled

e Matrix GUI is shutdown (except for "OS Idle™)

e LCDC is disabled (except for "OS Idle", "H.264 Decode", "Mpeg4 +
AAC Decode”, "3D Chameleon Man")

CORE OPP50/50[edit]
DDR2
CORE
OPP50, MPU OS Dhryston
OPP50 Idle e
p Supol Sgﬁm Voltage Voltag | Curren | Power | Voltage Drop | Voltag | Curren | Power
owerSupply | IOMM | prop vy | eVl | t[mA] | [mW] v eVl | t[mA] | [mw]
0.003736
VDD_CORE 0.05 3 0939 7473| 70.13 0.0034243 0.937 68.49 | 64.17
0.002296

VDD_MPU 0.05 4 0940 4593 | 43.16 0.0053885 0.945 107.77 | 101.84
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Additional Power Savingsiedit

Referencesedit

Disabling unused modules (USB, Ethernet, etc.)
Minimizing frequencies (MPU, interconnect, DDR)

AM335x Datasheet

AM335x Technical Reference Manual
AM335x Silicon Errata

AM335x PM User Guide

StarterWare PM

Standby Users Guide

AM335x Evaluation Module
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e GP EVM User Guide

¢ GP EVM Design Files

e Linux SDK for Tl ARM MPU

e AM335x Thermal Considerations. As IC components become more
integrated and more complex, the challenge of producing an end
product with good thermal performance also increases. Thermal
performance is a system level concern, impacted by IC packaging
as well as PCB design. This application note addresses the thermal
considerations for the AM335x devices.

e Optimizing AM335x IO Power in DeepSleep0

e AM335x Power Measurement Archive
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