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Preface

About This Manual

This document describes the operation of the KeyStone software-programmable phase-locked loop (PLL)
Controller. The PLL Controller offers flexibility and convenience by way of software-configurable multipliers
and dividers to modify the input signal internally. The resulting clock outputs are passed to the CorePacs,
peripherals, and other modules inside the device.

Notational Conventions

This document uses the following conventions:

 Commands and keywords are in boldface font.

» Arguments for which you supply values are in italic font.

» Terminal sessions and information the system displays are in screen font.
« Information you must enter is in boldface screen font.

» Elements in square brackets ([ ]) are optional.

Notes use the following conventions:

NOTE: Means reader take note. Notes contain helpful suggestions or references to material not
covered in the publication.

The information in a caution or a warning is provided for your protection. Please read each caution and
warning carefully.

CAUTION
Indicates the possibility of service interruption if precautions are not taken.

WARNING

Indicates the possibility of damage to equipment if precautions are
not taken.

Related Documentation from Texas Instruments

C66x CorePac User Guide SPRUGWO
C66x CPU and Instruction Set Reference Guide SPRUGH?7
Hardware Design Guide for KeyStone Devices SPRABI2

All trademarks are the property of their respective owners.
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Overview

Figure 1-1 shows the logical implementation of the PLL and the PLL Controller. The PLL Controller offers
flexibility and convenience with software-configurable dividers (PLLDIV1 to PLLDIV16) to modify the input
clock signal internally. The PLL Controller also contains registers (PLLM and SECCTL) that are used to
drive the PLLM, OUTPUT DIVIDE, and BYPASS logic of the PLL (see Figure 1-1). The resulting clock
outputs from the PLL Controller are passed to the DSP core, peripherals, and other modules inside the

Figure 1-1. PLL and PLL Controller Block Diagram
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+1, +2...+256 >

The PLL Controller has the following input and output clocks:
» Input reference clock to the PLL Controller:
— PLLOUT: Output signal from the PLL
— CLKIN: Input reference clock to the PLL
* Resulting output clocks from the PLL Controller:
— SYSCLK1 to SYSCLK16: System domain clocks, each output from its own divider (see Figure 1-1)

NOTE: All output clocks and dividers might not be used or be programmable on all devices. For

more information about what PLL Controller outputs and registers are enabled, see the
device-specific data manual.

For more details about the PLL, see the device-specific data manual.
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Functional Description

The following sections describe the multiplier and dividers in the PLL Controller as well as the bypass
mode and PLL mode operation.
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2.1 Dividers
The clock dividers (PLLDIV1 to PLLDIV16) are programmable in a range from +1 to +256 and may be
disabled. When a clock divider is disabled, no clock is output from that clock divider. A divider outputs a
clock only when it is enabled in the corresponding PLLDIV n register.
PLLD is a divider inside the PLL. For more details, see the device-specific data manual.
2.2 Multiplier
The PLLM register in the PLL Controller is used to control the PLLM logic of the PLL. For more details see
the device-specific data manual.
2.3 PLL Control Register and Secondary Control Register
After device reset, the value of the PLL enable bit (PLLEN) in the PLL control register (PLLCTL) can be
changed, but it will not have any effect on the function of the PLL Controller. To enable the PLLEN bit, the
PLLENSRC bit (also in the PLLCTL register) must first be cleared to 0. Once the PLLEN bit has been
enabled, it can be used to select the bypass mode or PLL mode of the PLL Controller as discussed in the
next two sections. The PLLRST bit in PLLCTL is used to reset the PLL Controller.
The Secondary Control register (SECCTL) is used to drive the OUTPUT DIVIDE and BYPASS logic of the
PLL.
The PLL can be operated in Bypass or PLL mode based on the status of the BYPASS, PLLENSRC, and
PLLEN bits in the PLLCTL and SECCTL registers and is discussed in the next two sections.
2.4 Bypass Mode
When BYPASS = 1 (bypass enabled in the PLL Mux) i.e. in bypass mode, the PLLM, PLLD, and OUTPUT
DIVIDE logic of the PLL are bypassed and the input reference clock to the PLL (CLKIN) is input directly to
the PLL Controller (see Figure 1-1). The PLL block is operating in Bypass Mode.
When PLLENSRC=0 and PLLEN=0 (bypass enabled in the PLL Controller mux), the entire PLL block is
bypassed and the reference input from the PLL is fed as a direct input to the PLL Controller. The PLL
Controller block is operating in Bypass Mode.
CAUTION
The PLL comes up in Bypass mode by default on powering up the device.
Once the PLL is initialized in PLL mode, it should not be re-initialized back to
Bypass mode unless the user intends to power down the device or re-program
the PLL to a higher clock rate.
2.5 PLL Mode
When BYPASS = 0 (in PLL Mux) i.e. in PLL mode, the PLLM, PLLD, and OUTPUT DIVIDE logic of the
PLL are used (see Figure 1-1). The output of the PLL (PLLOUT) is fed as an input to the PLL Controller.
The PLL block is operating in PLL Mode.
When PLLENSRC=0 and PLLEN=1 (in the PLL Controller mux), the output of the PLL (PLLOUT) is fed as
an input to the PLL Controller (see Figure 1-1). The PLL Controller block is operating in PLL Mode.
Further, when enabled (DnEN = 1), the system clock dividers (D1-D16) divide down by the RATIO value in
PLLDIVn, the output clock of the PLL. The system clock dividers generate a 50% duty cycle output clock
SYSCLKn.
SPRUGV2I-November 2010—Revised July 2017 Functional Description 7
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The following sections provide procedures for initialization, power down, and wake up of the PLL

Controller.
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3.1 Main PLL Initialization Sequence

The PLL and PLL Controller are initialized by software after reset. The PLL Controller registers should be
modified only by the CPU or emulation. External masters, for example PCle, should not be used to access
the PLL Controller registers directly. The initialization of the PLL Controller should be performed as soon
as possible at the beginning of the program, before initializing any peripherals. Upon device reset, the
following software initialization procedures must be done to properly set up the PLL and PLL Controller.

PLL configuration registers (MAINPLLCTLO and MAINPLLCTL1), located in the Bootcfg space, are
write-protected at power-up. Software must first un-lock the KICKO and KICK1 registers prior to writing to
any chip-level registers. Software must lock the KICKO and KICK1 registers after writing to any chip-level
registers to prevent any unintentional changes. See the device-specific data manual for MAINPLLCTLO
and MAINPLLCTL1 register definitions and the KICK register un-locking procedure.

Users must ensure that applicable power domains are enabled before enabling specific PLLs. For
example, before enabling the ARM PLL, the ARM power domains must be enabled. See the
device-specific data manual for details on enabling/disabling power domains.

3.1.1 Initialization to PLL Mode

This section shows the initialization sequence if the user intends to use the PLL in PLL mode. The steps
below also show when you should program the multipliers, divider, and system clock dividers, if required.
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NOTE:

Perform each step in sequence unless directed to jump directly to another step.

1. If executing this sequence immediately after device power-up, you must allow time for
the PLL to become stable. PLL stabilization time is 100 ps.

2. Check the status of BYPASS bit in SECCTL register, execute following steps if
BYPASS == 1 (if bypass enabled), if BYPASS == 0 then Jump to Step 3

(&) In MAINPLLCTLZ, write ENSAT = 1 (for optimal PLL operation)

(b) In PLLCTL, write PLLEN = 0 (bypass enabled in PLL Controller mux)

(c) In PLLCTL, write PLLENSRC = 0 (enable PLLEN to control PLL Controller mux)

(d) Wait 4 cycles of the reference clock CLKIN (to make sure the PLL Controller mux
switches properly to the bypass)

(e) In SECCTL, write BYPASS = 1 (bypass enabled in PLL mux)

(f) In PLLCTL, write PLLPWRDN = 1 (power down the PLL)

(9) Wait)for at least 5 ps based on the reference clock CLKIN (PLL power down toggling
time

(h) In PLLCTL, write PLLPWRDN = 0 (power up the PLL. Jump to Step 4

3. Enable BYPASS in the PLL Controller
(@) In PLLCTL, write PLLEN = 0 (bypass enabled in PLL Controller mux)
(b) In PLLCTL, write PLLENSRC = 0 (enable PLLEN to control PLL Controller mux)

(c) Wait 4 cycles of the reference clock CLKIN (to make sure the PLL Controller mux
switches properly to the bypass)

4. PLLM is split in two different registers. Program PLLM[5:0] in PLL multiplier control
register (PLLM) and PLLM[12:6] in MAINPLLCTLO register

5. BWADJ is split in two different registers. Program BWADJ[7:0] in MAINPLLCTLO and
BWADJ[11:8] in MAINPLLCTL1 register. BWADJ[11:0] should be programmed to a
value related to PLLM[12:0] value based on the equation: BWADJ = ((PLLM+1) >> 1) -
1.

6. Program PLLD in MAINPLLCTLO register

In SECCTL, write OD (Output Divide) = 1 (that is divide-by-2)

8. If necessary, program PLLDIVn. Do not re-program the PLLDIVn values if the PLL has
previously been placed in PLL mode and is being re-programmed during this

initialization. Note that you must apply the GO operation to change these dividers to a
new ratios (see Section 3.2).

9. In PLLCTL, write PLLRST = 1 (PLL reset is asserted)

10. Wait for at least 7 ps based on the reference clock CLKIN (PLL reset time)

11. In PLLCTL, write PLLRST = 0 (PLL reset is de-asserted)

12. Wait for at least 500 x CLKIN cycles x (PLLD + 1) (PLL lock time)

13. In SECCTL, write BYPASS = 0 (enable PLL mux to switch to PLL mode)

14. In PLLCTL, write PLLEN = 1 (enable PLL Controller mux to switch to PLL mode)
15. The PLL and PLL Controller are now initialized in PLL mode.

~

CAUTION

Software must always perform read-modify-write to any register in the PLL.
This is to ensure that only the relevant bits in the register are modified and the
rest of the bits including the reserved bits are not affected.

10
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3.1.2

3.1.3

3.2

3.2.1

Initialization to Bypass Mode

CAUTION

The PLL comes up in bypass mode by default on powering up the device. Once
the PLL is initialized in PLL mode, it should not be re-initialized back to bypass
mode unless the user intends to power down the device or re-program the PLL
to a higher clock rate.

Reprogramming the Main PLL When Operating in PLL Mode

Some device use-cases (such as Power-Over Ethernet) have a power supply topology that places a limit
on the transient load that can be placed on the main supply. These use-cases can be fulfilled by staging
the PLL frequency bring-up so that transient power draw is reduced. As an example, a user could program
the Main PLL to first initialize at half the final device operating frequency, and then after a short period of
time reprogram the PLL to final device operating frequency.

PLL reprogramming should only occur during initial device bring-up immediately following the ROM
Bootloader (RBL) Initialization. The RBL uses the boot mode pins to determine how to program the first
program the PLL. If a user wishes to have the RBL program the PLL to a frequency other than those given
as options in the device datasheet (e.g. half the operational frequency), the user can do so by
misrepresenting the input clock frequency to the RBL using the boot mode pins. Each frequency setting in
the RBL

The PLL reprogramming should follow the RBL initialization the in order to minimize system and/or
application impact - the device should be in a low power state, where peripherals should be powered off,
and no application-level code should be executing. The sequence for PLL reprogramming is identical to
the one presented in Section 3.1.1 with the exception that the PLLDIVn values for SYSCLKn must not be
re-programmed.

Divider n (D1 to Dn) and GO Operation

The GO operation is required to change the divider ratios of the PLLDIVn registers. Section 3.2.1
discusses the GO operation. Section 3.2.2 provides the software steps required to change the divider
ratios.

GO Operation

The GO operation writes to the RATIO field in the PLLDIV n. Registers do not change the dividers' divide
ratios immediately. The PLLDIV n dividers change to the new RATIO rates only during a GO operation.
This section discusses the GO operation and alignment of the SYSCLKs.

The PLL Controller clock align control register (ALNCTL) determines which SYSCLKs must be aligned.
Before a GO operation, program ALNCTL so that the appropriate clocks are aligned during the GO
operation.

A GO operation is initiated by setting the GOSET bit in PLLCMD to 1. During a GO operation:

* Any SYSCLK n with the corresponding ALN n bit in ALNCTL and SYS n bit in DCHANGE set to 1 is
paused at the low edge. Then the PLL Controller restarts all these SYSCLKSs simultaneously, aligned
at the rising edge. When the SYSCLKs are restarted, SYSCLK n toggles at the rate programmed in the
RATIO field in PLLDIV n.

e Any SYSCLK n with the corresponding ALN n bit in ALNCTL cleared and the SYS n bit in DCHANGE
set immediately changes to the new rate programmed in the RATIO field.

» The GOSTAT bit in PLLSTAT is set throughout the duration of a GO operation.

CAUTION

To help prevent errors, all device operation must be stopped before the GO
operation.

SPRUGV2I-November 2010—Revised July 2017 Configuration 11
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no change, ALN3=1 |

no change, ALN4=0

change, ALN1=1

change, ALN2=1

Figure 3-1 shows an example of how the clocks are rising-edge aligned during a GO operation. Notice that
because SYSCLKS5 does not need to be aligned with the other clocks, it immediately switches to its new
ratio during the GO operation.

Figure 3-1. Example Clock Ratio Change and Alignment with GO Operation

| PLLDIV.RATIO | GO operation: | End of GO operation. GOSTAT automatically
| modified, but | GOSET set, | clearsto 0 toindicate completion of clock rate change
| SYSCLKnnot | GOSTAT |
| changed yet | changedto 1 |
PLLSTAT. |
GOSTAT I

"o (111 JESjERRRRRRRRRRREREEE

SYSCLK3
f3to 3, |

s*rgc;:ﬁ —Ll——l—u—ll

SYSCLK4
/4 to /4, | | |

I
SYSCLKS
12 to /4,

change, ALNS=0

3.2.2 Software Steps to Modify PLLDIVn Ratios

3.3

Perform the following steps to modify PLLDIV n.

1. Check that the GOSTAT bit in PLLSTAT is cleared to show that no GO operation is currently in
progress.

2. Program the RATIO field in PLLDIV n to the desired new divide-down rate. If the RATIO field changed,
the PLL Controller will flag the change in the corresponding bit of DCHANGE.

3. Set the respective ALN n bits in ALNCTL to align any SYSCLKs after the GO operation.

4. Set the GOSET bit in PLLCMD to initiate the GO operation to change the divide values and align the
SYSCLKSs as programmed.

5. Read the GOSTAT bit in PLLSTAT to make sure the bit returns to 0 to indicate that the GO operation
has completed.

Main PLL Power Down

The PLL may be powered down, in which case the PLL is in bypass mode and the DSP runs from a
divided-down version of the input reference clock. The DSP is able to respond to events because it is still
being clocked by the bypass clock (directly from CLKIN), although at a lower frequency.

Perform the following procedure to power down the PLL:

1. In SECCTL, write BYPASS = 1 (bypass mode).

2. Wait 4 cycles of the slower of PLLOUT or CLKIN.

3. In PLLCTL, write PLLPWRDN = 1 to power down the PLL.

12
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The above sequence assumes that the device has been powered up long enough that the PLL
stabilization time has been met. If executing this sequence immediately after device power-up, you must
allow time for the PLL to become stable before performing these steps. For PLL stabilization time, see the
device-specific data manual.

3.4 Main PLL Wake Up

Perform the following procedure to wake up the PLL from its power-down mode.
1. In SECCTL, write BYPASS = 1 (bypass mode).
2. In PLLCTL, write PLLPWRDN = 0 to wake up the PLL.

3. Follow the PLL reset sequence in Section 3.1.1 (steps 3 to 9) to reset the PLL. Wait for the PLL to lock
and to switch from bypass to PLL mode.

3.5 DDRS3 PLL Initialization Sequence
The Main PLL and PLL Controller must always be initialized prior to initializing the DDR3 PLL. The
sequence shown below must be followed to initialize the DDR3 PLL.
1. In DDR3PLLCTL1, write ENSAT = 1 (for optimal PLL operation)

In DDR3PLLCTLO, write BYPASS = 1 (set the PLL in Bypass)

Program PLLM and PLLD in the DDR3PLLCTLO register

Program BWADJ[7:0] in DDR3PLLCTLO and BWADJ[11:8] in the DDR3PLLCTLL register.
BWADJ[11:0] should be programmed to a value related to PLLM[12:0] value based on the equation:
BWADJ = ((PLLM+1) >> 1) - 1.

In DDR3PLLCTL1, write PLLRST = 1 (PLL is asserted)

Wait for at least 5 us based on the reference clock (PLL reset time)
In DDR3PLLCTL1, write PLLRST = 0 (PLL reset is de-asserted)
Wait for at least 500 *REFCLK cycles * (PLLD + 1) (PLL lock time)
In DDR3PLLCTLO, write BYPASS = 0 (switch to PLL mode)

10. DDR PLL is now initialized

o

© 0N o v

CAUTION

The DDR interface needs to reset every time the DDR PLL is re-programmed.

3.6 PASS PLL Initialization Sequence

The Main PLL and PLL Controller must always be initialized prior to initializing the PASS PLL. The
sequence shown below must be followed to initialize the PASS PLL.

1. In PASSPLLCTLI, write ENSAT = 1 (for optimal PLL operation)
In PASSPLLCTLO, write BYPASS = 1 (set the PLL in Bypass)
Program PLLM and PLLD in the PASSPLLCTLO register

Program BWADJ[7:0] in PASSPLLCTLO and BWADJ[11:8] in the PASSPLLCTLL1 register.
BWADJ[11:0] should be programmed to a value related to PLLM[12:0] value based on the equation:
BWADJ = ((PLLM+1) >> 1) - 1.

In PASSPLLCTL1, write PLLRST =1 (PLL is asserted)

Wait for at least 5 ps based on the reference clock (PLL reset time)

In PASSPLLCTL1, write PLLSELECT = 1 (for selecting the output of PASS PLL as the input to PASS)
In PASSPLLCTL1, write PLLRST = 0 (PLL reset is de-asserted)

Wait for at least 500 * REFCLK cycles * (PLLD + 1) (PLL lock time)

10. In PASSPLLCTLO, write BYPASS = 0 (switch to PLL mode)

11. PASS PLL is now initialized

E
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3.7 ARM PLL Initialization Sequence
The Main PLL and PLL Controller must always be initialized prior to initializing the ARM PLL. The
sequence shown below must be followed to initialize the ARM PLL.
1. Enable bypass glitchfree mux

* For K2HK: In CHIP_MISC_CTL1, write TETRIS_PLL_EN=0

e For K2L: in ARMPLLCTL1 write BIT[15] =

Set CHIPMISCCTL1[13]=0 (enable glitchfree bypass)

In ARMPLLCTL1, write ENSAT = 1 (for optimal PLL operation)

In ARMPLLCTLO, write BYPASS = 1 (set the PLL in Bypass)

Program PLLM, PLLD, and PLLOD in the ARMPLLCTLO register

Program BWADJ[7:0] in ARMPLLCTLO and BWADJ[11:8] in the ARMPLLCTL1 register. BWADJ[11:0]
should be programmed to a value related to PLLM[12:0] value based on the equation:
BWADJ = ((PLLM+1) >> 1) - 1.

7. In ARMPLLCTL1, write PLLRST =1 (PLL is asserted)
8. Wait for at least 5 ps based on the reference clock (PLL reset time)
9. In ARMPLLCTL1, write PLLRST = 0 (PLL reset is deasserted)
10. Wait for at least 500 * REFCLK cycles * (PLLD + 1) (PLL lock time)
11. In ARMPLLCTLO, write BYPASS = 0 (switch to PLL mode)
12. Select the output of ARM PLL as the input to ARM
e For K2HK: In CHIP_MISC_CTL1, write TETRIS_PLL_EN=1
e For K2L: in ARMPLLCTL1 write BIT[15] =
13. ARM PLL is now initialized

S
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3.8 DFE PLL Initialization Sequence

The Main PLL and PLL Controller must always be initialized prior to initializing the DFE PLL. The
sequence shown below must be followed to initialize the DFE PLL.

1.

PwbD

© ®©®No O’

In DFEPLLCTL1, write ENSAT = 1 (for optimal PLL operation)
In DFEPLLCTLO, write BYPASS =1 (set the PLL in Bypass)
Program PLLM and PLLD in the DFEPLLCTLO register

Program BWADJ[7:0] in DFEPLLCTLO and BWADJ[11:8] in the DFEPLLCTL1 register. BWADJ[11:0]
should be programmed to a value related to PLLM[12:0] value based on the equation:
BWADJ = ((PLLM+1) >> 1) - 1.

In DFEPLLCTL1, write PLLRST = 1 (PLL is asserted)

Wait for at least 5 us based on the reference clock (PLL reset time)

In DFEPLLCTL1, write DFEPLL= 1 (for selecting the output of DFE PLL as the input to DFE)
In DFE_CLKDIV_CTL , set the DIVMODE according to desired operating frequency for DFE.
In DFEPLLCTL1, write PLLRST = 0 (PLL reset is de-asserted)

10. Wait for at least 500 * REFCLK cycles * (PLLD + 1) (PLL lock time)
11. In DFEPLLCTLO, write BYPASS = 0 (switch to PLL mode)

12.

13. (Only perform this step if re-initializing the DFE PLL outside of chip reset such as when re-

synchronizing the DFE) In DFE_CLKSYNC_CTL, write SYNC_EN = 0 to disable the sync logic. Wait
1000 PLL output cycles.

14. In DFE_CLKSYNC_CTL, write SYNC_EN=1 to enable the sync logic.
15. DFE PLL is now initialized

CAUTION

Software must always perform Read-modify-write to any register in the Main
PLL, PLL Controller, DDR PLL, PASS PLL, DFE PLL, or ARM PLL. This is to
ensure that only the relevant bits in the register are modified and the rest of the
bits, including the reserved bits, are not affected.
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PLL Controller Registers

4.1 PLL Controller Registers

The PLL Controller registers are listed in Table 4-1. For the memory address of these registers, see the

device-specific data manual. All other register offset addresses not listed in Table 4-1 should be
considered as reserved locations and the register contents should not be modified.

NOTE: This section includes a list of all the PLL Controller registers. However, depending on the
PLL being programmed, not all the registers may be used. Furthermore, the reset values for
the fields within the registers may be different. For more details, see the device-specific data
manual.

Table 4-1. PLL Controller Registers

Offset Acronym Register Description Section
E4h RSTYPE Reset Type Status Register Section 4.11
E8h RSCTRL Reset Control Register Section 4.12
ECh RSCFG Reset Configuration Register Section 4.13
FOh RSISO Reset Isolation Register Section 4.14
100h PLLCTL PLL Control Register Section 4.2
108h SECCTL PLL Secondary Control Register Section 4.3
110h PLLM PLL multiplier Control Register Section 4.4
118h PLLDIV1 PLL Controller Divider 1 Register Section 4.5
11Ch PLLDIV2 PLL Controller Divider 2 Register Section 4.5
120h PLLDIV3 PLL Controller Divider 3 Register Section 4.5
138h PLLCMD PLL Controller Command Register Section 4.6
13Ch PLLSTAT PLL Controller Status Register Section 4.7
140h ALNCTL PLL Controller Clock Align Control Register Section 4.8
144h DCHANGE PLLDIV Divider Ratio Change Status Register Section 4.9
150h SYSTAT Sysclk Status Register Section 4.10
160h PLLDIV4 PLL Controller Divider 4 Register Section 4.5
164h PLLDIV5 PLL Controller Divider 5 Register Section 4.5
168h PLLDIV6 PLL Controller Divider 6 Register Section 4.5
16Ch PLLDIV7 PLL Controller Divider 7 Register Section 4.5
170h PLLDIV8 PLL Controller Divider 8 Register Section 4.5
174h-193h PLLDIV9-PLLDIV16 PLL Controller Divider 9 To 16 Registers Section 4.5
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4.2 PLL Control Register (PLLCTL)
The PLL control register (PLLCTL) is shown in Figure 4-1 and described in Table 4-2.
Figure 4-1. PLL Control Register (PLLCTL)
31 6 5 4 3 2 1 0
Reserved | PLLENSRC | Reserved | PLLRST | Reserved | PLLPWRDN PLLEN
R/W-n R-n R-n R/W-n R-n R/W-n R/W-n

Legend: R/W = Read/Write; R = Read only; - n = value after reset; for reset value, see the device-specific data manual

Table 4-2. PLL Control Register (PLLCTL) Field Descriptions

Bit Field Description
31-6 Reserved Reserved.
5 PLLENSRC | PLL enable source bit.

* 0 =PLLEN bit is enabled. The value of the PLLEN bit will affect the operation of the PLL Controller.
* 1 =PLLEN bit is disabled. The value of the PLLEN bit has no effect on the operation of the PLL Controller.

Reserved Reserved. The reserved bit location is always read as 0. A value written to this field has no effect.
3 PLLRST PLL reset bit.

e 0 =PLL reset is released.
e 1 =PLL reset is asserted.

2 Reserved Reserved. The reserved bit location is always read as 0. A value written to this field has no effect.
1 PLLPWRDN | PLL power-down mode select bit.

e 0 =PLL is operational.

» 1=PLL is placed in a power-down state; i.e., all analog circuitry in the PLL is turned off.

0 PLLEN. PLL enable bit.

* 0 = Bypass mode.

e 1=PLL mode.
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PLL Secondary Control Register (SECCTL)

4.3 PLL Secondary Control Register (SECCTL)

The PLL Secondary Control Register is shown in Figure 4-2 and described in Table 4-3.

Figure 4-2. PLL Secondary Control Register (SECCTL)

31 24 23 22 19 18 0
Reserved | BYPASS OUTPUT DIVIDE Reserved
R-n RW-n RW-n RW-n
Legend: R/W = Read/Write; R = Read only; - n = value after reset; for reset value, see the device-specific data manual
Table 4-3. PLL Secondary Control Register (SECCTL) Field Descriptions

Bit Field Description
31-24 Reserved Reserved.
23 BYPASS PLL Bypass Enable.

¢ 0= PLL Bypass disabled.

¢ 1=PLL Bypass enabled.
22-19 | OUTPUT DIVIDE | output Divider ratio bits.

For Keystone | devices,

1h = Divide frequency by 2 (default)

for Keystone Il devices,

Oh = Divide frequency by 1

1h-Fh = Divide frequency by 2, to divide frequency by 16 (only even values)
18-0 Reserved Reserved.

PLL Controller Registers 19

SPRUGV2I-November 2010—Revised July 2017
Submit Documentation Feedback

Copyright © 2010-2017, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUGV2I

13 TEXAS
INSTRUMENTS

PLL Multiplier Control Register (PLLM) www.ti.com

4.4 PLL Multiplier Control Register (PLLM)

The PLL multiplier control register (PLLM) is shown in Figure 4-3 and described in Table 4-4. The MSB
bits PLLM[12:6] come from the chip-level register (MAINPLLCTLO), see the device-specific data manual
for more details.

NOTE: Table 4-4 lists all the possible values for the PLL multiplier bits (PLLM). However, some of
these values may not be valid for your particular device. For a list of valid values for PLLM,
see the device-specific data manual.

Figure 4-3. PLL Multiplier Control Register (PLLM)
31 6 5 0
Reserved ‘ PLLM
R-n R/W-n
Legend: R/W = Read/Write; R = Read only; - n = value after reset; for reset value, see the device-specific data manual

Table 4-4. PLL Multiplier Control Register (PLLM) Field Descriptions

Bit Field Description
31-6 Reserved Reserved. The reserved bit location is always read as 0. A value written to this field has no effect.
5-0 PLLM PLL multiplier bits. Defines the frequency multiplier of the input reference clock.

* Oh = x1 multiplier rate.
e 1h = x2 multiplier rate.
* 2h = x3 multiplier rate.
» 3h = x4 multiplier rate.
* 4h - 3Fh = x5 multiplier rate to x64 multiplier rate.
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4.5 PLL Controller Divider Register (PLLDIV1-PLLDIV16)

The PLL Controller divider registers (PLLDIV1-PLLDIV16) are shown in Figure 4-4 and described in

Table 4-5. The PLLDIV n dividers generate a 50% duty cycle output clock SYSCLK n when enabled. The
PLLDIVn registers contain the default divider values on power up. The user will need to re-program a new
value only if they desire to change the default values. Otherwise, this register can be left unchanged. Also,
not all PLLDIVn registers are programmable. See the device-specific data manual for more information on
programmable PLLDIVn registers and their default values.

Figure 4-4. PLL Controller Divider Register (PLLDIVn)

31 16 15 14 8 7 0
Reserved ‘ DnEN ‘ Reserved ‘ RATIO
R-n R/W-n R-n R/W-n

Legend: R/W = Read/Write; R = Read only; - n = value after reset; for reset value, see the device-specific data manual

Table 4-5. PLL Controller Divider Register (PLLDIVn) Field Descriptions

Bit Field Description
31-16 Reserved Reserved. The reserved bit location is always read as 0. A value written to this field has no effect.
15 DnEN Divider D n enable bit.

» 0 = Divider n is disabled.

» 1 = Divider n is enabled.

14-8 Reserved Reserved. The reserved bit location is always read as 0. A value written to this field has no effect.
7-0 RATIO Divider ratio bits.

e Oh =+1. Divide frequency by 1.

» 1h = +2. Divide frequency by 2.

» 2h = +3. Divide frequency by 3.

« 3h = +4. Divide frequency by 4.

» 4h - FFh = +5 to +256 Divide frequency by 5 to divide frequency by 256.
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4.6 PLL Controller Command Register (PLLCMD)

The PLL Controller command register (PLLCMD) contains the command bit for the GO operation.
PLLCMD is shown in Figure 4-5 and described in Table 4-6.

Figure 4-5. PLL Controller Command Register (PLLCMD)

31 2 1 0
Reserved | Rsvd | GOSET
R-n R/W-n R/W-n

Legend: R/W = Read/Write; R = Read only; - n = value after reset; for reset value, see the device-specific data manual

Table 4-6. PLL Controller Command Register (PLLCMD) Field Descriptions

Bit Field Description

31-2 Reserved Reserved. The reserved bit location is always read as 0. A value written to this field has no effect.

1 Reserved Reserved. The reserved bit location is always read as 0. A value written to this field has no effect.

0 GOSET GO operation command for SYSCLK rate change and phase alignment. Before setting this bit to initiate a GO

operation, check the GOSTAT bit in the PLLSTAT register to ensure all previous GO operations have completed.

* 0 = No effect. Write of 0 clears bit.

» 1 = Initiates GO operation. Write of 1 initiates GO operation. Once set, GOSET remains set but further writes of
1 can reinitiate the GO operation.
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4.7 PLL Controller Status Register (PLLSTAT)
The PLL Controller status register (PLLSTAT) shows the PLL Controller status. PLLSTAT is shown in
Figure 4-6 and described in Table 4-7.
Figure 4-6. PLL Controller Status Register (PLLSTAT)
31 1 0
Reserved GOSTAT
R-n R/W-n

Legend: R/W = Read/Write; R = Read only; - n = value after reset; for reset value, see the device-specific data manual

Table 4-7. PLL Controller Status Register (PLLSTAT) Field Descriptions

Bit Field Description
31-1 Reserved Reserved. The reserved bit location is always read as 0. A value written to this field has no effect.
0 GOSTAT GO operation status.
* 0 = GO operation is not in progress. SYSCLK divide ratios are not being changed.
* 1 =GO operation is in progress. SYSCLK divide ratios are being changed.
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4.8 PLL Controller Clock Align Control Register (ALNCTL)

The PLL Controller clock align control register (ALNCTL) is shown in Figure 4-7 and described in
Table 4-8.

NOTE: The default value of this register should not be changed.

Figure 4-7. PLL Controller Clock Align Control Register (ALNCTL)

31 16
‘ Reserved ‘
R-n
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| ALN16 | ALN15 | ALN14 | ALN13 | ALN12 | ALN11 | ALN10 | ALN9 | ALN8 | ALN7 | ALN6 | ALN5 | ALN4 | ALN3 | ALN2 | ALN1 |
R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n

Legend: R/W = Read/Write; R = Read only; - n = value after reset; for reset value, see the device-specific data manual

Table 4-8. PLL Controller Clock Align Control Register (ALNCTL) Field Descriptions

Bit Field Description
31-16 Reserved Reserved. This reserved bit location is always read as 0. A value written to this field has no effect.
15-0 ALN n SYSCLK n alignment. Do not change the default values of these fields.

e 0 =Do not align SYSCLK n to other SYSCLKs during GO operation. If SYS n in DCHANGE is set, SYSCLK n
switches to the new ratio immediately after the GOSET bit in PLLCMD s set.

¢ 1= Align SYSCLK n to other SYSCLKSs selected in ALNCTL when the GOSET bit in PLLCMD is set and SYS n
in DCHANGE is 1. The SYSCLK n rate is set to the ratio programmed in the RATIO bit in PLLDIV n.
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4.9 PLLDIV Divider Ratio Change Status Register (DCHANGE)

When a different ratio is written to the PLLDIV n registers, the PLLCTL flags the change in the DCHANGE
status register. During the GO operation, the PLL

Controller changes only the divide ratio of the SYSCLKs with the bit set in DCHANGE. Note that the
ALNCTL register determines if that clock also needs to be aligned to other clocks. The PLLDIV divider
ratio change status register is shown in Figure 4-8 and described in Table 4-9.

Figure 4-8. PLLDIV Divider Ratio Change Status Register (DCHANGE)

31 16
‘ Reserved ‘
R-n
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[Svsi16|sYsi5]sYs14]Sys13|sys12]sysi1]sys10] sys9 [ syss | sys7 [ syse | Syss | sys4 | sys3 | sys2 | sysi |
R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n R/W-n

Legend: R/W = Read/Write; R = Read only; - n = value after reset; for reset value, see the device-specific data manual

Table 4-9. PLLDIV Divider Ratio Change Status Register (DCHANGE) Field Descriptions

Bit Field Description
31-16 Reserved Reserved. This reserved bit location is always read as 0. A value written to this field has no effect.
15-0 SYSn Identifies when the SYSCLK n divide ratio has been modified.

¢ 0= SYSCLK n ratio has not been modified. When GOSET is set, SYSCLK n will not be affected.
e 1 =SYSCLK n ratio has been modified. When GOSET is set, SYSCLK n will change to the new ratio.
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410 SYSCLK Status Register (SYSTAT)

The SYSCLK status register (SYSTAT) shows the status of SYSCLKn. SYSTAT is shown in Figure 4-9
and described in Table 4-10.

Figure 4-9. SYSCLK Status Register (SYSTAT)

31 16 15 14 13 12 11 10

\ Reserved | SYS160N | SYS150N | SYS140N | SYS130N | SYS120N | SYSLION |
R-n R-n R-n R-n R-n R-n R-n
9 8 7 6 5 4 3 2 1 0

| SYS1I00N | SYS9ON | SYS8ON | SYS7ON | SYS60ON | SYS50N | SYS4ON | SYS3ON | SYS20N | SYSION |
R-n R-n R-n R-n R-n R-n R-n R-n R-n R-n

Legend: R/W = Read/Write; R = Read only; - n = value after reset; for reset value, see the device-specific data manual

Table 4-10. SYSCLK Status Register (SYSTAT) Field Descriptions

Bit Field Description

31-16 Reserved Reserved. The reserved bit location is always read as 0. A value written to this field has no effect.
15-0 SYS[NW]ON | SYSCLKIN] on status.

e 0= SYSCLKIN] is gated.

* 1=SYSCLK][N]is on.

@ Where N =1, 2, 3,....N (Not all these output clocks may be used on a specific device. For more information, see the device-specific data
manual)
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4.11 Reset Type Status Register (RSTYPE)

The reset type status (RSTYPE) register latches the cause of the last reset. If multiple reset sources occur
simultaneously, this register latches the highest priority reset source. The Reset Type Status register is
shown in Figure 4-10 and described in Table 4-11.

Figure 4-10. Reset Type Status Register (RSTYPE)

31 29 28 27 16 15 8 7 3 2 1 0
Reserved EMU-RST | Reserved \ WDRST[N®] | Reserved | PLLCTRLRST | RESET | POR |
R-0 R-0 R-0 R-0 R-0 R-0 RO RO

Legend: R = Read only; - n = value after reset

@ Where N =1, 2, 3,....N (Not all these output may be used on a specific device. For more information, see the device-specific data

manual)
Table 4-11. Reset Type Status Register (RSTYPE) Field Descriptions

Bit Field Description
31-29 | Reserved Reserved. Read only. Always reads as 0. Writes have no effect.
28 EMU-RST Reset initiated by emulation.

* 0 = Not the last reset to occur.

* 1 =The last reset to occur.
27-16 | Reserved Reserved. Read only. Always reads as 0. Writes have no effect.
15-8 | WDRSTIN] Reset initiated by Watchdog Timer[N].

* 0 = Not the last reset to occur.

* 1 =The last reset to occur.
7-3 Reserved Reserved. Read only. Always reads as 0. Writes have no effect.

PLLCTLRST Reset initiated by PLLCTL.

» 0 = Not the last reset to occur.

e 1 =The last reset to occur.

1 RESET RESET reset.

« 0 =RESET was not the last reset to occur.
» 1 =RESET was the last reset to occur.

0 POR Power-on reset.
* 0 = Power-on reset was not the last reset to occur.
* 1 = Power-on reset was the last reset to occur.
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4.12 Reset Control Register (RSTCTRL)

This register contains a key that enables writes to the MSB of this register and the RSTCFG register. The
key value is 0x5A69. A valid key will be stored as 0x000C, any other key value is invalid. When the
RSTCTRL or the RSTCFG is written, the key is invalidated. Every write must be set up with a valid key.
The Software Reset Control register (RSTCTRL) is shown in Figure 4-11 and described in Table 4-12.

Figure 4-11. Reset Control Register (RSTCTRL)

31 17 16 15 0
Reserved | SwWRsT | KEY
R-0x0000 R/W-0x® R/W-0x0003

Legend: R = Read only; - n = value after reset;

@ Writes are conditional based on valid key.

Table 4-12. Reset Control Register (RSTCTRL) Field Descriptions

Bit Field Description
31-17 | Reserved Reserved.
16 SWRST Software reset.
* 0= Reset.
* 1= Not reset.
15-0 |KEY Key used to enable writes to RSTCTRL and RSTCFG.
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4.13 Reset Configuration Register (RSTCFG)

This register is used to configure the type of reset initiated by RESET, the watchdog timer, and the PLL
Controller's RSTCTRL register: a hard reset or a soft reset. By default, these resets are hard resets. The
Reset Configuration Register (RSTCFG) is shown in Figure 4-12 and described in Table 4-13.

Figure 4-12. Reset Configuration Register (RSTCFG)

31 16 15 14 13 12 11 8 7 0
Reserved Reserved PLLCTLRST RESETTYPE Reserved WDTYPE[N®)]
TYPE
R-0x0000 R-00 R/W-0® R/W-0® R-0x0 R/W-0x00™

Legend: R = Read only; R/W = Read/Write; - n = value after reset

@ Where N =1, 2, 3,....N (Not all these output may be used on a specific device. For more information, see the device-specific data

manual)
@ Writes are conditional based on valid key. For details, see Section Section 4.12.

Table 4-13. Reset Configuration Register (RSTCFG) Field Descriptions

Bit Field Description

31-14 | Reserved Reserved.

PLL Controller initiates a software driven reset of type:

» 0 = Hard reset (default)
* 1= Soft reset

13 PLLCTLRSTTYPE

RESET initiates a reset of type:
» 0 = Hard reset (default)
* 1 = Soft reset

12 RESETTYPE

11-8 Reserved Reserved.

7-0 WDTYPE[N] Watchdog Timer [N] initiates a reset of type:
» 0 = Hard reset (default)

e 1 = Soft reset
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4.14 Reset Isolation Register (RSISO)
This register is used to select the module clocks that must maintain their clocking without pausing through
non power-on reset. Setting any of these bits effectively blocks reset to all PLLCTL registers in order to
maintain current values of PLL multiplier ratios, divide ratios, and other settings. The Reset Isolation
register (RSTCTRL) is shown in Figure 4-13 and described in Table 4-14.

NOTE: For a list of modules that can be reset-isolated, see the device-specific data manual.

Figure 4-13. Reset Isolation Register (RSISO)
16 15 0
] MOD_ISO[n]
R/W-0

31

Reserved
R-0
Legend: R = Read only; R/W = Read/Write; - n = value after reset

Table 4-14. Reset Isolation Register (RSISO) Field Descriptions

Bit Field Description
31-16 | Reserved Reserved.
15-0 MOD_ISOIn] Isolate MOD_ISOIn].

¢ 0 = Not reset isolated.
* 1 =Reset Isolated.
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