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Description

This TPS659110-based reference design is a compact, integrated power solution for Xilinx® Zynq® 7015
SoC/FPGAs (out of the Zyng® 7000 series family of products). This design showcases TPS659110 as an all-in-one
PMIC solution capable of supplying eight rails to power the Zyng® 7015 SoC/FPGAs. The total board area needed
for TPS659110, including passive components, to supply the eight power rails to the Zyng® 7015 is just 2.095 in’.
The TPS659110 has the flexibility to support both DDR3 and DDR3L memory. TPS659110 also has the ability to
support the Zyng® 7010 FPGA as well. This power management IC can be run from a single 5V supply.
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TPS659110/Zyng® 7015 Block Diagram (Return to Top)

5V Power Supply Block Diagram

5V Input

Note:

®: Power Sequence Order

TPS659110

V5IN
(VDDCtrl)

vCcCi
(VDD1_SMPS)

VCCIO
(VIO_SMPS)

VCC2
(VDD2_SMPS)

VCC4

VCC5

VCC3

VCC3

VOUT

1.0V @ 4.42A

1.0V @ 1.261A

1.8V @ 0.786A

1.5V @ 0.747A

1.2V @ 0.258A

1.35V @ 0.015A

2.5V @ 0.002A

3.3V @ 0.050A

Figure 3 -5V Supply Diagram

TPS659110 Zyng 7015 8 Watt Block Diagram

Zynq® 7015

VCCINT
VCCBRAM 0

MGTAVCC

N VCCPINT (2)

VCCAUX
VCCO_1.8V
VCCO_MIOO0/1
VCCPAUX
VCCPLL
VCCADC

4 VCCO_1.5V

VCCO_DDR

VCCO_1.2V
MGTAVTT

VCCO_1.35V

VCCO_2.5V
VCCO_3.3V
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Typical Voltage and Current Requirements in 5V End Applications

The table below highlights the typical current consumptions for the Zyng® 7015 seen in end applications.

Zynq® 7015 Supply Rails | Voltage | Current Consumption (A)
VCCINT 1.0V 4.005
VCCPINT 1.0v 1.261
VCCBRAM 1.0v 0.052
MGTAVCC 1.0V 0.363
VCCO_1.2v 1.2v 0.039
MGTAVTT 1.2v 0.219
VCCO_1.35V 1.35V 0.015
VCCO_DDR 1.5V 0.463
VCCO_1.5v 1.5V 0.284
VCCAUX 1.8V 0.518
VCCPAUX 1.8V 0.073
VCCPLL 1.8V 0.015
VCCADC 1.8V 0.030
VCCO_1.8V 1.8V 0.050
VCCO_MIO0/1_1.8V 1.8V 0.050
VCCO_2.5V 2.5V 0.002
VCCO_3.3V 3.3V 0.050

Note: The current consumption numbers above are only estimates and the actual current consumption
may vary depending on the application.

Test Specifications

Testing was based on the below specifications

Zynq® 7015 Supply Rails

TPS659110 Rail

Voltage

Tolerance

Transient

VDDCTRL
VCCBRAM
MGTAVCC

VDDCTRL

1.0v +/-5%

50% load < 1A/us

VCCPINT

VDD1_SMPS

1.0V +/-5%

50% load < 1A/us

VCCO_DDR
VCCO_1.5V

VDD2_SMPS

1.5V +/-5%

50% load < 1A/us

VCCAUX

VCCPAUX

VCCPLL

VCCADC
VCCO_1.8V
VCCO_MIO0/1 1.8V

VIO_SMPS

1.8V +/-5%

50% load < 1A/us
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Efficiency Curves (Return to Top)

VDDCTRL (Vout=1.0V) — VCCINT, VCCBRAM, MGTAVCC
VDDCTRL Efficiency vs Load Current @ Ta=25°C
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Figure 4 - VDDCTRL Efficiency @ 25C

VDD1_SMPS (Vout=1.0V) — VCCPINT
VDD1_SMPS Efficiency vs Load Current @ Ta=25°C
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Figure 5 - VDD1 SMPS Efficiency @ 25C
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VIO_SMPS (Vout=1.8V) — VCCAUX, VCCO_1.8V, VCCPAUX, VCCPLL, VCCO_MIO0/1, VCCADC
VIO SMPS Efficiency vs Load Current @ Ta=25°C
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Figure 6 - DCDC2 Efficiency @ 25C
VDD2_SMPS (Vout=1.5V) - VCCO_DDR, VCCO_1.5V
VDD2 SMPS Efficiency vs Load Current @ Ta=25°C
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Figure 7 - DCDC3 Efficiency @ 25C
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Load Regulation (Return to Top)

VDDCTRL (Vout=1.0V) — VCCINT, VCCBRAM
VDDCTRL Load Regulation @ Ta=25°C
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Figure 8 — VDDCTRL Load Regulation @ Ta=25

VDD1_SMPS (Vout=1.0V) — VCCPINT
VDD1_SMPS Load Regulation @ Ta=25°C
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Figure 9 — VDD1_SMPS Load Regulation @ Ta=25C
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VIO_SMPS (Vout=1.8V) — VCCAUX, VCCO 1.8V, VCCPAUX, VCCPLL, VCCO_MI00/1, VCCADC
VIO SMPS Load Regulation @ Ta=25°C
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Figure 10 - VIO SMPS Load Regulation @ Ta=25C

VDD2_SMPS (Vout=1.5V) — VCCO_DDR, VCCO 1.5V
VDD2 SMPS Load Regulation @ Ta=25°C
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Figure 11 - VDD2 SMPS Load Regulation @ Ta=25C
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Power-Up Sequence (No Load) (Return to Top)

Timing Waveforms

Tek Stop t i
\a o]
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Figure 12 — Power-Up Sequence (No Load) Timing Waveforms
Voltage Waveforms
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Figure 13 — Power-Up Sequence (No Load) Timing Waveforms
(VCCINT_1.0V, VCCPINT_1.0V, VCCAUX_1.8V, VCCO_DDR_1.5V)
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Flgure 14 — Power-Up Sequence (No Load) Voltage Waveforms
(VvCCO_1.2v, vCCO_1.35V, VCCO_2.5V, VCCO_3.3V)
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Output Ripple Voltage (Full Load) (Return to Top)

VDDCTRL (Vout = 1V) = VCCPINT (Typical Max Load)
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Figure 15 - VCCPINT Ripple Voltage

VDD1_SMPS (Vout = 1V) — VCCPINT (Typical Max Load)
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Figure 16 - VCCPINT Vripple Voltage
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VDD2_SMPS (Vout = 1.5V) - VCCO_DDR, VCCO_1.5V (Typical Max Load)
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Figure 17 - VDD2 SMPS Vripple Voltage

VIO_SMPS (Vout = 1.8V) — VCCAUX, VCCO_1.8V, VCCPAUX, VCCPLL, VCCO_MI00/1, VCCADC (Typical Max

Copyright © 2015, Texas Instruments Incorporated
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Figure 18 - VIO SMPS Vripple Voltage
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Load transients for each of the DC-DC converters were completed by applying a load step of 50mA to at least 50% of

the max load for the converter under test. The slew rate of each of the transients is < 1A/us.

VDDCTRL (Vout = 1V) — VCCINT, VCCBRAIVI MGTAVCC Load Step (100mA to 2.35A, 1A/1us)
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VDD1_SMPS (Vout = 1V) VCCPINT Load Step (50mA to 700mA, 1A/1us)
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VDD2_SMPS (Vout = 1.5V) — VCCO_DDR, VCCO_1.5V Load Step (50mA to 624mA, 1A/1us)
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VIO_SMPS (Vout = 1.8V) — VCCAUX, VCCO_1.8V, VCCPAUX, VCCPLL, VCCO_MIO0/1, VCCADC (50mA to
450mA, 1A/us)
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Design Considerations (Return to Top)

Xilinx® Zyng® 7010/15 Recommended Power Up/Down Sequencing

For reference, the sequencing requirements from the Xilinx Zynq 7010/15 datasheet are shown below:

PS Power-On/Off Power Supply Sequencing

The recommended power-on sequence is VCCPINT, VCCPAUX, and VCCPLL together, then the PS VCCO
supplies (VCCO_MIOO0, VCCO_MIO1, and VCCO_DDR) to achieve minimum current draw and ensure that
the I/Os are 3-stated at power-on. The recommended power-off sequence is the reverse of the power-on
sequence. If VCCPAUX, VCCPLL, and the PS VCCO supplies (VCCO_MIO0, VCCO_MIO1, and VCCO_DDR)
have the same recommended voltage levels, then they can be powered by the same supply and ramped
simultaneously. Xilinx recommends powering VCCPLL with the same supply as VCCPAUX, with an optional
ferrite bead filter.

For VCCO_MIOO0 and VCCO_MIO1 voltages of 3.3V:

e The voltage difference between VCCO_MIOO0 /VCCO_MIO1 and VCCPAUX must not exceed
2.625V for longer than TVCCO2VCCAUX for each power-on/off cycle to maintain device reliability
levels.

e The TVCCO2VCCAUX time can be allocated in any percentage between the power-on and power-
off ramps.

PL Power-On/Off Power Supply Sequencing

The recommended power-on sequence for the PL is VCCINT, VCCBRAM, VCCAUX, and VCCO to achieve
minimum current draw and ensure that the I/Os are 3-stated at power-on. The recommended power-off
sequence is the reverse of the power-on sequence. If VCCINT and VCCBRAM have the same
recommended voltage levels then both can be powered by the same supply and ramped simultaneously.
If VCCAUX and VCCO have the same recommended voltage levels then both can be powered by the same
supply and ramped simultaneously.

For VCCO voltages of 3.3V in HR I/0O banks and configuration bank O:

e The voltage difference between VCCO and VCCAUX must not exceed 2.625V for longer than
TVCCO2VCCAUX for each power-on/off cycle to maintain device reliability levels.

e The TVCCO2VCCAUX time can be allocated in any percentage between the power-on and power-
off ramps.

GTP Transceivers (XC7Z015 Only)

The recommended power-on sequence to achieve minimum current draw for the GTP transceivers
(XC72015 only) is VCCINT, VMGTAVCC, VMGTAVTT OR VMGTAVCC, VCCINT, VMGTAVTT. Both
VMGTAVCC and VCCINT can be ramped simultaneously. The recommended power-off sequence is the
reverse of the power-on sequence to achieve minimum current draw.

TIDA-00551 — Test ReportPowering the Xilinx® Zynq® 7015 FPGA with TPS659110 Power Management IC 14
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If these recommended sequences are not met, current drawn from VMGTAVTT can be higher than
specifications during power-up and power-down.

e When VMGTAVTT is powered before VMGTAVCC and VMGTAVTT — VMGTAVCC > 150 mV and
VMGTAVCC < 0.7V, the VMGTAVTT current draw can increase by 460 mA per transceiver during
VMGTAVCC ramp up. The duration of the current draw can be up to 0.3 x TMGTAVCC (ramp time
from GND to 90% of VMGTAVCC). The reverse is true for power-down.

e  When VMGTAVTT is powered before VCCINT and VMGTAVTT — VCCINT > 150 mV and VCCINT <
0.7V, the VMGTAVTT current draw can increase by 50 mA per transceiver during VCCINT ramp
up. The duration of the current draw can be up to 0.3 x TVCCINT (ramp time from GND to 90% of
VCCINT). The reverse is true for power-down.

There is no recommended sequence for supplies not shown.

TPS659110 Power Sequencing

Switch-ON/-OFF Sequences and Timing

An example boot sequence is described in this section. Each TPS65911x part number supports a
dedicated EEPROM boot sequence to match specific processor requirements. Fixed boot mode is the
same in all TPS65911x part numbers.

Loz
PWRHOLD | | i
et N : '
VIO " i Po—
[ [ - - I I
LDOS b i S~
| | teong N i :
vDD2 i | —w I ™~
| | + lasona —— : !
VDD1 I R e | D SN—
[ | i i S [ !
I 1 i | M L LT ] : |
LDOd ! [ i | ¥ ! e
1 1 1 1 t 1 I
I | I de0 NG [Rery— 1
LDO3 Do ' | = |
1 I i | H ]
1 | i ] ! J—— ]
LDo8 N R S N S P ! !
i i i | ! itduChEE N ! |
LDOG | l : ! ! P : 4 i I"\_
T T T i i \ T sON15 ! ] !
1 l ' pr— eesssmsthe- 4
CLK32KOUT L : ? P ' — gl o L L,_l
1 I ] | H . [
| | 1 1 E‘-bc'"h Jp——— . !
NRESPWRON A | : P i ¢ ; :
T T T T | 1 - — 1
] | 1 1 I
NRESPWRON2 b L | I
" * : [ - : : :
b Switch-on segquence - Switch-off sequence

SNNCE045 00

MNote:: Figure 5-1 ig for illustrative purpeses only and does not describe any actual TPS65911x part number.
Figure 5-1. Boot Sequence Example With 2-ms Time Slot and Simultaneous Switch-Off of Resources
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BOOT Configuration and Switch-ON/-OFF Sequences

The power sequence is the automated switch-on of the devices resources when an OFF-to-ACTIVE
transition occurs. The power-on sequence has 15 sequential time slots to which resources (DC-DC
converters, LDOs, 32-kHz clock, GPIOO, GP102, GPIO6, GPIO7) can be assigned. The time slot length
can be selected to be 0.5 ms or 2 ms. If a resource is not assigned to any time slot, it will be in off mode
after the power-on sequence and the voltage level can be changed through the register SEL bits before
enabling the resource.

Power off disables all power resources at the same time by default. By setting the PWR_OFF_SEQ control
bit to 1, power off will follow the power-up sequence in reverse order (the first resource to be powered on
will be last to power off).

The values of VDD1, VDD2, and VDDCtrl set in the boot sequence can be selected from 16 steps. For the
whole range, 100-mV steps are available: 0.6/0.7...1.4/1.5 V. From 0.8 to 1.4 V, additional values with 50-
mV step resolution can be set: 0.85/1.05...1.35 V.

For LDO1, LDO2, and LDO4 all levels from 1.0 to 3.3 V are selectable in the boot sequence with 50-mV
steps. For other LDOs, the level is selectable with 100-mV steps, from 1.0 to 3.3 V.

The device supports three boot configurations, which define the power sequence and several device
control bits. The boot configuration is selectable by the device BOOT1 pin.

BOOT1 Boot Configuration
Floating Test boot mode

0 Fixed boot mode

1 EEPROM boot mode

The BOOT1 input pad is disabled after the boot mode is read at power up, to save power.

Table 6-2 and Table 6-3 describe the power sequence and general control bits defined in the boot
sequence, respectively.

Fixed boot mode is the same in all part numbers while EEPROM boot mode is different in each part
number. For EEPROM boot mode description refer to the User Guide for the selected part number.

Control Signals

SLEEP

When none of the device SLEEP-disable conditions are met, a falling edge (default, or rising edge,
depending on the programmed polarity) of this signal causes an ACTIVE-to-SLEEP state transition of the
device. A rising edge (default, or falling edge, depending on the programmed polarity) causes a transition
back to the ACTIVE state. This input signal is level-sensitive and no debouncing is applied.

While the device is in the SLEEP state, predefined resources are automatically set in their low-power
mode or off. Resources can be kept in their active mode (full-load capability) by programming the
SLEEP_KEEP_LDO_ON and the SLEEP_KEEP_RES_ON registers. These registers contain 1 bit per
power resource. If the bit is set to 1, then that resource stays in active mode when the device is in the
SLEEP state.

32KCLKOUT is also included in the SLEEP_KEEP_RES_ON register and the 32-kHz clock output is
maintained in the SLEEP state if the corresponding mask bit is set.

The status (low or high) of GPOO0, GPO6, GPO7, and GPO8 are also controlled by the SLEEP signal, to
allow enabling and disabling of external resources during sleep.
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PWRHOLD

The PWRHOLD pin can be used as a PWRHOLD signal input or as a general purpose input (GPI). The
mode is selected by the AUTODEV_ON bit, which is part of the boot configuration. When
AUTODEV_MODE = 0, the PWRHOLD feature is selected.

Configured as PWRHOLD, when none of the device POWER ON disable conditions are met, a high level
of this signal causes an OFF-to-ACTIVE state transition of the device and a low level causes a transition
back to the OFF state.

This input signal is level-sensitive and no debouncing is applied. The rising and/or falling edge of
PWRHOLD is highlighted through an associated interrupt if interrupt is unmasked.

When AUTODEV_ON =1, the pin is used as a GPI. As a GPI, this input can generate a mask able
interrupt from a rising or falling edge of the input. When AUTODEV_ON = 1, a rising edge of
NRESPWRON also automatically sets the DEV_ON bit to 1 to maintain supplies after the switch-on
sequence, thus removing the need for the processor to set the PWRHOLD signal or the DEV_ON bit.

BOOT1

This signal determines with which processor the device is working and, hence, which power-up sequence
is needed. For more details, see Section 5.23.1 in the datasheet. There is no debouncing on this input
signal.

NRESPWRON, NRESPWRON2
The NRESPWRON signal is used as the reset to the processor and is in the VDDIO domain. It is held low
until the ACTIVE state is reached. See Section 5.23.1 in the datasheet to get detailed timing.

The NRESPWRONZ2 signal is a second reset output. It follows the state of NRESPWRON but has an
open-drain output with external pull-up. The supply for the external pull-up must not be activated before
the TPS65911 device is in control of the output state (that is, not earlier than during first power-up
sequence slot). In off mode, the NRESPWRONZ2 output has weak internal pulldown.

CLK32KOUT

This signal is the output of the 32K oscillator, which can be enabled or not during the power-on sequence,
depending on the boot mode. It can be enabled and disabled by register bit, during the ACTIVE state of
the device. The CLK32KOUT output can also be enabled or not during the SLEEP state of the device
depending on the programming of the SLEEPMASK register.

PWRON

The PWRON input is connected to an external button. If the device is in the OFF or SLEEP state, a
debounced falling edge (PWRON input low for minimum of 100 ms) causes an OFF-to-ACTIVE state or a
SLEEP-to-ACTIVE state transition of the device. If the device is in active mode, then a low level on this
signal generates an interrupt. If the PWRON signal is low for more than the PWON_TO_OFF_DELAY
delay and the corresponding interrupt is not acknowledged by the processor within 1 second, the device
goes into the OFF state. See Figure 5-2 and Figure 5-3 in the datasheet for PWRON behavior.

INT1

The INT1 signal (default active low) warns the host processor of any event that has occurred on the
TPS65911 device. The host processor can then poll the interrupt from the interrupt status register through
I2C to identify the interrupt source. A low level (default setting) indicates an active interrupt, highlighted in
the INT_STS_REG register. The polarity of INT1 can be set programming the IT_POL control bit. INT1 flag
active is a POWER ON enable condition during a fixed delay, toointz (only), when the device is in the

OFF state (when NRESPWRON is low).
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Any of the interrupt sources can be masked programming the INT_MSK_REG register. When an interrupt
is masked its corresponding interrupt status bit is still updated, but the INT1 flag is not activated. Interrupt
source masking can be used to mask a device switch-on event. Because interrupt flag active is a POWER
ON enable condition, during tooint1 delay, any interrupt not masked must be cleared to allow immediate
turn off of the device.

For a description of interrupt sources, see table 6-5 in the datasheet.

EN2 and EN1
EN2 and EN1 are the data and clock signals of the serial control interface dedicated to voltage scaling
applications.

These signals can also be programmed to be used as enable signals of one or several supplies, when the
device is on (NRESPWRON high). A resource assigned to EN2 or EN1 control automatically disables the
serial control interface.

Programming EN1_LDO_ASS_REG, EN2_LDO_REG, and SLEEP_KEEP_LDO_ON_REG registers: EN1
and EN2 signals can be used to control the turn on/off or SLEEP state of any LDO-type supplies.
Programming EN1_SMPS_ASS REG, EN2_SMPS_ASS_REG, and SLEEP_KEEP_RES_ON registers:
EN1 and EN2 signals can be used to control the turn on/off or LOW-POWER state (PFM mode) of SMPS
type supplies.

The EN2 and ENL1 signals can be used to set the output voltage of VDD1 and VDD2 SMPS from a roof to
a floor value, preprogrammed in the VDD1_OP_REG, VDD2_OP_REG and VDD1_SR_REG,
VDD2_SR_REG registers.

When a supply is controlled through the EN1 or EN2 signals, its state is no longer driven by the device
SLEEP state.

GPIOO to GPIO8
GPIOO0, GPIO2, GPIO6, and GPIO7 can be programmed to be part of the power-up sequence and used as
enable signals for external resources.

GPIOO is a configurable 1/0 in the VCC7 domain. By default, its output is push-pull, driving low. GPIOO0 can
also be configured as an open-drain output with external pullup.

GPIO1 through GPIO8 are configurable open-drain digital I/Os in the VRTC domain. GPIO directivity,
debouncing delay, and internal pullup can be programmed. By default, all are inputs with weak internal
pulldown; as open-drain output an external pullup is required.

GPIOO0, GPIO1, and GPIO3 through GPIO5 can be used to turn on the device if the corresponding
interrupt is not masked. When configured as an input, GPIO2 cannot be used to turn on the device, even if
its associated interrupt is not masked. The GPIO interrupt is level sensitive. When an interrupt is detected,
before clearing the interrupt, it should first be disabled by masking it.

GPIO1 and GPIOS3, which have current sink capability of 10 mA, can also be used to drive LEDs
connected to a 5-V supply.

GPIO2 can be used for synchronizing DC-DC converters to an external clock. Programming DCDCCKEXT
=1, VDD1, VDD2, and VIO DCDC switching can be synchronized using a 3-MHz clock set though the
GPIO2 pin. VDD1 and VDD2 will be in-phase and VIO will be phase shifted by 180 degrees.

It is recommended not to connect noisy switching signals to GPIO4 and GPIO5.
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HDRST Input

HDRST is a cold reset input for the PMIC. High level at input forces the TPS65911 into off mode, causing
a general reset of device to the default settings. The default state is defined by the register reset state and
boot configuration. HDRST high level keeps the device in off mode. When reset is released and HDRST
input goes low, the device automatically transitions to active mode. The device is kept in active mode for
the period tooniT1, after which another power-on enable reason is needed to maintain the device on.

The HDRST input is in the VRTC domain and has a weak internal pulldown, which is active by default.

PWRDN

The PWRDN input is a reset input with selectable polarity (PWRDN_POL). High(low) level at input forces
the TPS65911 device into off mode, causing a power-off reset. Off mode is maintained until PWRDN is
released and a start-up reason like PWRON button press or DEV_ON =1 is detected. An interrupt is
generated to indicate the cause for shutdown. The PWRDN input is in the VRTC domain, but can tolerate
a 5-V input.

Comparators: COMP1 and COMP2

The TPS65911 device has three comparators for system status detection/control. One comparator detects
the voltage at pin VCC7. When VCC7 > VMBHI, the comparator initiates a NO SUPPLY-to-OFF transition
and the VMBHI_IT interrupt is generated. When VCC7 < VMBLO, the comparator initiates an
ACTIVE/SLEEP/OFF-to-BACKUP transition. When both VCC7 and backup battery are below VBPNR, the
NO SUPPLY state is entered.

Comparators COMP1 and COMP2 detect the voltage of VCCS. Programmable comparator COMP1 is
intended for detecting if battery voltage is high enough for an OFF-to-ACTIVE transition of the TPS65911
device. For an OFF-to-ACTIVE transition VCCS must be > VMBCH (main battery charged) and a level
below the comparator threshold prevents the power-up sequence. The threshold can be set from 2.5 to
3.5 V with 50-mV steps through VMBCH_SEL. The comparator has debouncing so that VCCS must stay
above VMBDCH (VMBCH — 0.1 V) for a debouncing period of 61 us. The comparator can be bypassed if
the threshold selection is set to 0. The default threshold is set in the boot configuration.

In a system with a multiple-cell battery, the battery level is sensed through an external resistor divider. The
TPS65911 device has an internal buffer at the VCCS input, which must be used with the external resistive
divider.

In a single-cell system, VCCS and VCC7 are connected directly to the battery. The VCCS input buffer can
be bypassed to minimize power consumption. The buffer bypass is controlled with the VMBBUF_BYPASS
bit in the boot configuration.

COMP2 is disabled by default and can be enabled by software. The comparator trigger generates an
interrupt which is programmable on the rising (VMBCH2_H_IT) or falling edge (VMBCH2_L_IT), hence the
comparator can be used for detecting high or low battery scenarios. COMP2 generates an interrupt for the
host. In sleep mode, this creates a wake-up interrupt for the host. In off mode, the comparator trigger
generates a turn-on event. In backup or no supply modes, the comparator is not active.

The COMPZ2 threshold can be set from 2.5 to 3.5 V with 50-mV steps. Enabling the comparator is done
through the voltage threshold selection bit VMBDCH2_SEL, which is set to 0 by default.

I°C Interface
A general-purpose serial control interface (CTL-1°C) allows read and write access to the configuration

registers of all resources of the system.

A second serial control interface (optional mode for EN1 and EN2 pins) can be dedicated to DVFS.
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Both control interfaces are compliant with the HS-12C specification.

These interfaces support the standard slave mode (100 Kbps), fast mode (400 Kbps), and high-speed
mode (3.4 Mbps). The general-purpose 1°C module using one slave hard-coded address (ID1 = 2Dh). The
voltage scaling dedicated 1°C module uses one slave hard-coded address (IDO = 12h). The master mode
is not supported.

Real-Time Clock (RTC)

The RTC, which is driven by the 32-kHz clock, provides the alarm and timekeeping functions. The RTC is
kept supplied when the device is in the OFF or the BACKUP state.

The main functions of the RTC block are:

e Time information (seconds/minutes/hours) directly in binary-coded decimal (BCD) format
e Calendar information (Day/Month/Year/Day of the week) directly in BCD code up to year 2099

e Programmable interrupts generation: The RTC can generate two interrupts: a timer interrupt
RTC_PERIOD_IT periodically (1s/1m/1h/1d period) and an alarm interrupt RTC_ALARM_IT at a
precise time of the day (alarm function). These interrupts are enabled using IT_ALARM and
IT_TIMER control bits. Periodically interrupts can be masked during the SLEEP period to avoid
host interruption and are automatically unmasked after SLEEP wakeup (using the
IT_SLEEP_MASK_EN control bit).

e Oscillator frequency calibration and time correction

Thermal Monitoring and Shutdown
A thermal protection module monitors the junction temperature of the device versus two thresholds:
e Hot-die temperature threshold

e Thermal shutdown temperature threshold

When the hot-die temperature threshold is reached, an interrupt is sent to software to close the noncritical
running tasks.

When the thermal shutdown temperature threshold is reached, the TPS65911 device is set under reset
and a transition to OFF state is initiated. Then the POWER ON enable conditions of the device are not
considered until the die temperature has decreased below the hot-die threshold. Hysteresis is applied to
the hot-die and shutdown thresholds, when detecting a falling edge of temperature, and both detections
are debounced to avoid any parasitic detection.

The TPS65911 device allows programming of four hot-die temperature thresholds to increase the flexibility
of the system.

By default, the thermal protection is enabled in ACTIVE state, but can be disabled through programming
the THERM_REG register. The thermal protection can be enabled in SLEEP state programming the
SLEEP_KEEP_RES ON register. The thermal protection is automatically enabled during an OFF-to-
ACTIVE state transition and is kept enabled in OFF state after a switch-off sequence caused by a thermal
shutdown event. Transition to OFF state sequence caused by a thermal shutdown event is highlighted in
the INT_STS_ REG status register. Recovery from this OFF state is initiated (switch-on sequence) when
the die temperature falls below the hot-die temperature threshold.
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Hot-die and thermal shutdown temperature threshold detection states can be monitored or masked by
reading or programming the THERM_REG register. The hot-die interrupt can be masked by programming
the INT_MSK_REG register.
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BGA Package Information
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