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Powering the AM335x, AM437x, and AM438x with
TPS65218D0

User's Guide
SLVUAA9B-August 2014—Revised February 2020

This user's guide is a reference for connectivity between the TPS65218D0 power management IC (PMIC)
and the AM335x, AM437x, or AM438x processor. For detailed information about the TPS65218DO0,
AM335x, AM437x, or AM438x, see their respective data sheets.
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1 TPS65218D0 Overview

The TPS65218D0 is an optimized and highly integrated power management solution for the AM335x,
AMA437x, and AM438x processor. Features of the TPS65218D0 include:
e Three DC-DC step-down converters

e One LDO
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* Three load switches

* Two micro-power DC-DC step-down converters

» Power path management for battery backup of the processor RTC
» Integrated voltage supervisor

2 Connection Diagram for TPS65218D0 and AM335x

The block diagram shown in Figure 1 shows the connections between the TPS65218D0 and the AM335x.
Power rails and digital and analog signals are shown. The power rails may be used to power additional
parts of the system.

VDDSHVx
System System DCDC6 for GPIOx VDDSHV3
Power (5.5 V) Power (5.5 V)
Push Button i— _________ 1 WAKEUP
n
| o »| RTC_WAKEUP
PB| | |
,_—O © g | [nINT J i
p— I | GPIOX
- I | | PaooD
| N »| PWRONRSTn
| Digital | PWR EN
| : —— RTC_PMIC_EN
I SCL/SDA
AC DETI | : o »| 12C0_SCL/SDA
I GPIO3
| : < »| WARMRSTn
' | | PGOOD BU » RTC_PWRONRSTn
100 cel ! I
—A— | Battery Backup | | IN_nCC 0
Coin : Supplies :
Cell i ] | DCDC5 || 1.0 -
_I_T INBU| DCDCE | CAP_VDD_RTC
o | |18V
| | »| VDDS_RTC
INLDO1 [ |——————————
" LDO1 : 1.8V » 1.8V Analog and /O
27Vtoe55v | | ——————————
system power ' INDCDCH | _ _ _ _ _ _ __ _ _ 1 logsiav AMB335x
o DCDC1 (buck) . »| VDD_CORE
INDCDC2 | _ -~ "-""
- F————————— 0.95/1.1/1.2/1.26/1.325V
» [ DCDC2 (buck) | » VDD_MPU
NDcDC3| —— -~~~ T
- F————————— 1.35/1.5V
> DCDC3 (buck) 1|
INDCDC4 | “ T T C 1 | 3av
> L _DEDE4_(bE:k;bo_ost_) 0 » 3.3V Analog and I/O
INBAS [ |——————————
» BIAS :
__________ DDR_RESETn
From IN_LS1 | LSt
pcbcs — LSt | » VDDS_DDR
TPS65218D0
DDR3/L Memory
Figure 1. Connection Diagram for TPS65218D0 and AM335x
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3 Power Rails for TPS65218D0 and AM335x

Table 1 matches the AM335x power terminals with the appropriate power rail from the TPS65218D0.

Table 1. Power Rails for TPS65218D0 and AM335x

TPS65218D0

Voltage (V)

AM335x

DCDC1

0.95/1.1

VDD_CORE

DCDC2

0.95/1.1/1.2/1.26/1.325

VDD_MPU

DCDC3

1.35/1.5

DDR3L/DDR3
Memory
VDDS_DDR

DCDC4

3.3

VDDSHVx (3.3 V)

VDDA3P3V_USB0/1

DCDC5

1.0

CAP_VDD_RTC

DCDC6

1.8

VDDS_RTC

LDO1

1.8

VDDS

VDDSHVx (1.8 V)

VDDS_SRAM_CORE_BG

VDDS_SRAM_MPU_BB

VDDS_PLL_DDR

VDDS_PLL_CORE_LCD

VDDS_OSC

VDDA1P8V_USB0/1

VDDA_ADC

DCDC3 voltage is initially selected through the choice of resistor on the DC34_SEL pin. Each output
voltage can be changed dynamically while the TPS65218D0 is in active mode. This requires the use of I°C

commands to the TPS65218D0.
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4 Connection Diagram for TPS65218D0 and AM437x

The block diagram shown in Figure 2 shows the connections between the TPS65218D0 and AM437x.
Power rails and digital and analog signals are shown. The power rails may be used to power additional
parts of the system.

VDDSHVx
System System DCDC6 for GPIOx VDDSHV3
Power (5.5 V) Power (5.5 V)
Push Button i‘ _________ 1 WAKEUP
n
| » RTC_WAKEUP
PB| | |
,_—O o —> | | | nINT
1 | | » GPIOx
- I | | PaooD
| N »| PWRONRSTN
Digital |
I | [PWR_EN
| | o RTC_PMIC_EN
I SCL/SDA
ACDET| : o »| 12C0_SCL/SDA
I | | apios
| | O
' | | PGOOD_BU »| RTC_PWRONRSTN
100 cel ! I
—MA— | Battery Backup | [IN_nCC n
Coin : Supplies :
Cell | [z | DCDCS | | 1.0v (0cDCs)
., INBU | | DODCE | »| CAP_VDD_RTC
- i | | 1.8V (DCDC6)
| | »| VDDS_RTC
INLDO1 [ |——————————
» LDOA1 : 18V » 1.8V Analog and I/O
27Vto55v | | m———————
system power ' INDCDCH | _ _ _ _ _ _ __ _ _ 5 |ogsiav AM437x
Mo DCDC1 (buck) e »| VDD_CORE
INDCDC2| _————_—_—_———
- F————————— .95/1.1/1.2/1.26/1.325V
» [ DCDC2 (buck) | 0957111211 261325 » VDD_MPU
NDcDC3| —~ -~ -°T
e B e 1.35/1.5V
» | DCDC3 (buck) 1|
INDCDC4 | —— __ " |33y
» | DCDC4 (buck-boost) | - » 3.3V Analog and I/O
INBAS [ |——————————
o BIAS :
__________ DDR_RESETn
From IN_LST =TT LS1
DCDC3 ————¥ | LS1 | » VDDS_DDR
TPS65218D0
DDR3/L Memory

Figure 2. Connection Diagram for TPS65218D0 and AM437x
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5 Power Rails Connections for TPS65218D0 and AM437x
Table 2 matches the AM437x power terminals with the appropriate power rail from the TPS65218D0.

Table 2. Power Rails for TPS65218D0 and AM437x

TPS65218D0 Voltage (V) AM437x
DCDC1 0.95/1.1 VDD_CORE
DCDC2 0.95/1.1/1.2/1.26/1.325 VDD_MPU
DCDC3 1.2/1.35/1.5 LPDDR2/DDR3L/DDR3 Memory

VDDSHVx(3.3 V)
DCDC4 3.3 VDDA3P3V_USB0/1
VDDS3P3V_IOLDO
DCDC5 1.0 CAP_VDD_RTC
DCDC6 1.8 VDDS_RTC
VDDS
VDDSHVx(1.8 V)
VDDS_SRAM_CORE_BG
VDDS_SRAM_MPU_BB
VDDS_PLL_DDR
LDO1 1.8 VDDS_PLL_CORE_LCD
VDDS_0SC
VDDA1PSV_USBO/1
VDDA_ADCO/1
VDDS_PLL_MPU
VDDS_CLKOUT
Ls1 1.2/1.35/1.5 (Tied to DCDC3) VDDS_DDR

DCDC3 voltage is initially selected through the choice of resistor on the DC34_SEL pin. Each output
voltage can be changed dynamically while the TPS65218D0 is in active mode. This requires use of I1°C
commands to the TPS65218DO0.
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6 Connection Diagram for TPS65218D0 and AM438x

The block diagram shown in Figure 3 shows the connections between the TPS65218D0 and AM438x.
Power rails and digital and analog signals are shown. The power rails may be used to power additional
parts of the system.

www.ti.com

VDDSHVx
System System DCDC6 for GPIOx VDDSHV3
Power (5.5 V) Power (5.5 V)
Push Button i— _________ 1 WAKEUP
n
I . »| TPM_WAKEUP
PBk | I
,_—o © g | [nINT J i
— I | n
- | PGOOD
| | » PORZn
Digital |
| I PWR_EN
| | < TPM_PMIC_EN
| SCL/SDA
AC DETI | : < »| 12C0_SCL/SDA
| i Rellek
| ____ | .
T T | | PGOOD_BU »| PMU_PORZN
10Q cel ! [ -
AN ———p | Battery Backup | IN_nCC » PMU HIBZ
Coin : Supplies : -
Cell i T- I DCDC5 | | 1-0v(DCDCS)
i INBU| | DODOE | » VDD_TPM
- 11 1.8V (DCDC6)
| : »{ vDDS_TPM
IN.LDO1 | |——————————
" LDO1 : 1.8V » 1.8V Analog and I/O
27Vtossv . | | ——m e
3 AM438x
system power |N_DCDC1‘ ————————— 1 |o0951.1v R
| _DEDE1_(biclﬂ o VDD_CORE
IN_DCDC2
-l r == — = 0.95/1.1/1.2/1.26/1.325V
» DCDGC?2 (buck) ': » VDD_MPU
INDCcDC3 | T
OO e e - — - — 1.35/1.5V
» | DCDC3 (buck) |
INDCDC4| — ~ ~ ~— ™~
LA —— — 3V
» | DCDC4 (buck-boost) -: 3 » 3.3V Analog and I/O
INBAS | |——————————
<l Reference System |
__________ DDR_RESETn
From INAST| |—————————— LS1
DCDC3 —¥ | LSt : »{ vDDS_DDR
TPS65218D0
DDR3/L Memory

Copyright © 2017, Texas Instruments Incorporated

Figure 3. Connection Diagram for TPS65218D0 and AM438x
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7 Power Rails Connections for TPS65218D0 and AM438x
Table 3 matches the AM438x power terminals with the appropriate power rail from the TPS65218D0.

Table 3. Power Rails for TPS65218D0 and AM438x

TPS65218D0D0 Voltage (V) AM438x
DCDC1 0.95/1.1 VDD_CORE
DCDC2 0.95/1.1/1.2/1.26/1.325 VDD_MPU
DCDC3 1.2/1.35/1.5 LPDDR2/DDR3L/DDR3 Memory

VDDSHVx(3.3 V)
DCDC4 3.3 VDDA3P3V_USB0/1
VDDS3P3V_IOLDO
DCDC5 1.0 VDD_TPM
DCDC6 1.8 VDDS_TPM
VDDS
VDDSHVx(1.8 V)
VDDS_SRAM_CORE_BG
VDDS_SRAM_MPU_BB
VDDS_PLL_DDR
LDO1 1.8 VDDS_PLL_CORE_LCD
VDDS_0SC
VDDA_1P8V_USBO0/1
VDDA_ADCO/1
VDDS_PLL_MPU
VDDS_CLKOUT
Ls1 1.2/1.35/1.5 (Tied to DCDC3) VDDS_DDR

DCDC3 voltage is initially selected through the choice of resistor on the DC34_SEL pin. Each output
voltage can be changed dynamically while the TPS65218D0 is in active mode. This requires use of I1°C
commands to the TPS65218DO0.

NOTE: The TPS65218D0 device should be used for AM438x processor.
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8 Power-Up and Power-Down Sequence for TPS65218D0

Figure 4 describes the power-up and power-down sequence of the TPS65218D0. This sequence is
specifically optimized for the AM335x, AM437x, and AM438x processor.

Software power-down command

|
VSYS /\ | |
! [«—»5s maximum

P /!;A:_,

NWAKEUP k»'%\
|

PWR_EN |
(deglitched) S B

|
|
DCDC6 |
1
|

| PN—

|
40 ms 1« :I
|

4
DCDC3 M g

Y ) N —

LS

I
20 ms:<—>|

|
T
|
|
|
|
|
T
|
|
|
I
: DCDC5 and DCDC6 remain up if FSEAL = 1
|
|
|
T
|
|
1
|
|
|
T
|
|
1
|
|
|

DCDC4

DCDCH

DCDC2

|
PGOOD |
i

Figure 4. TPS65218D0 Sequence Timing Diagram

The power-up sequence is defined by a series of ten strobes and nine delay times. Each output rail is
assigned to a strobe to determine the order in which the rails are enabled. The delay time in-between
strobes is 2 ms by default. Table 4 lists the default strobe assignments for TPS65218D0.

Table 4. TPS65218D0 Power-Up Sequence

Strobe 1 DCDC6

Strobe 2 DCDC5

Strobe 3 Lol
GPIO1

Strobe 4

Strobe 5 DCDC3

Strobe 6

Strobe 7 DCDC4

Strobe 8 DCDC1

Strobe 9 DCDC2

Strobe 10
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Memory Voltage Selection

DCDC3 can be configured to support a variety of DDR memory voltages. The desired voltage can be
selected by placing a 1% resistor to ground on the DC34_SEL pin. Table 5 lists the available memory

voltages and the needed resistor for each.

Table 5. DCDC3 Voltage Selection

Memory DCDC3 Voltage (V) Resistor (kQ)

LPDDR2 1.2 0 (tie to ground)
DDR3L 1.35 12.1
DDR3 15 20
DDR2 1.8 31.6

SLVUAA9B-August 2014—Revised February 2020

Submit Documentation Feedback

Copyright © 2014-2020, Texas Instruments Incorporated

Powering the AM335x, AM437x, and AM438x with TPS65218D0

9


http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SLVUAA9B

13 TEXAS
INSTRUMENTS

Using LPDDR2 Memory www.ti.com

10 Using LPDDR2 Memory

If LPDDR2 memory is used, an additional 1.8 V LDO is required. GPIO1 is programmed to properly
sequence the additional LDO and should be tied to the LDO enable pin as seen in Figure 5.

VDD_18 VDDSHVx
System (BBD) for GPIOx VDDSHV3
Power (5.5 V)

C T T T T 1| nWAKEUP
1 PB | | : . »| RTC_WAKEUP
ro O > | nINT
| | » GPIOX
= | I | PcooD
| | » PWRONRSTN
| Digital I | PWR_EN
| I e RTC_PMIC_EN
| I | scuspa
| : » »| 12C0_SCL/SDA
: |
__________ |
|—————————- PGOOD_BU
| | » RTC_PWRONRSTn
10Q cc| | : IN_nCC
VW——»
|
Coin L I Battery Backup I
Cell | T- | Supplies I | vbDp 10
i INBU | | | »| CAP_VDD RTC
- > I | vbD_18
| : »| VDDS_RTC
INDCDC3 [ |—————————— 1.2V
" DGDC3 (buck) |
—————————— | AM437x
27V 10 5.5.V INBIAS | |——— _B_IAg - INT_LDO
system power i | 100 nF
From INLST| |—————————— LSt —
DCDC3 ————¥ | LSt : » VDDS_DDR
» External Memory IF (EMIF)
INT_LDO TPS65218D0
—————————— 1
GPIO1 | | |
: GPIOT |
v :
ENABLE » LPDDR2 Memory
> 1.8V
LDO >
Copyright © 2017, Texas Instruments Incorporated
Figure 5. Connection Diagram for TPS65218D0, AM437x, and LPDDR2 Memory
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VDDSHVx
System DCDC6 for GPIOx VDDSHV3
Power (5.5 V) g g
C T T T T 1| nWAKEUP
L PB| | ' . » TPM_WAKEUP
| | niNT
| | » NMin
= | I | PcooD
| - I » PORZn
| Digital I | PWR_EN
| [ TPM_PMIC_EN
| I | scuspa
| : < »| 12C0_SCL/SDA
' |
|
__________ |
[—————————= PGOOD_BU
| | » PMU_PORZn
10Q cc | I ] IN_ncC
VW—— | | » PMU_HIBZ
Coin _Ls I Battery Backup I
Cell | T- | Supplies I | 1.0v (bcDCs5)
i IN.BU | | | » VDD_TPM
- o I | 1.8v (DCDCS)
| : » VDDS_TPM
INDCDC3 | |—————————— 1.2V
» DCDC3 (buck) |
—————————— | AM438x
27V 10 5.5.V IN.BIAS | | ——— —E;Ag - INT_LDO
system power o | 1 uF
From IN_LS1 =T o T LS1 —
Dcpcs ———¥ | LST | » VDDS_DDR
» External Memory IF (EMIF)
INT_LDO TPS65218D0
——— o= 1
GPIO1 | | |
: GPIO1 I
|
LN __ |
ENABLE > LPDDR2 Memory
> 1.8V
LDO »
Copyright © 2017, Texas Instruments Incorporated
Figure 6. Connection Diagram for TPS65218D0, AM438x, and LPDDR2 Memory
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12

Warm Reset

The TPS65218D0 supports warm reset functionality with the AM335x processor. This functionality is
enabled on the TPS65218D0 by default, and can be disabled through 12C. When enabled, GPIO3 acts as
the warm reset input to the PMIC. Asserting GP1O3 low causes DCDC1 and DCDC?2 to slew back to their
default value of 1.1 V.

=
Q
=
L

ImTT T T T : GPIO3
: Deglitch 1 e WARMRSTn

IN_DCDCH1 |m—— e — —

o ! DCDG1 (Buck) | " ———¢—» VDD_CORE

IN.DCDC2| |=========-----1 E

L o ! DCDC2 (Buck) | o —————»| voo_mPu
T  Dbepc2(uk) |

TPS65218D0 AM335x

2.7-V 10 5.5-V |
system power

|

Figure 7. Warm Reset Functionality

Pullup Resistors

There are several pullup resistors needed for operating the TPS65218D0 with the AM335x, AM437x, or
AMA438x processor. PB should be pulled up to VSYS. nWakeup should be pulled to DCDC6 so that the
pullup source is present even during SUSPEND and OFF mode. A 100-kQ pullup resistor should be used
for nWakeup to minimize the current load on DCDC6. nINT, PGOOD, SCL, and SDA should be pulled up
to the same supply that powers VDDSHVXx for each signal. SCL and SDA use lower value pullups
resistors in order to decrease rise time of these nodes during I*C communication.

12
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Tl products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, 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 (www.ti.com/legal/termsofsale.html) 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 Tl products.
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