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Using the TMX320VC5510 APLL

Clay Turner C5000 Applications

ABSTRACT

Certain revisions of the prototype TMX320VC5510 DSP (hereafter referred to as VC5510)
support an analog phase-locked loop (APLL) clock generator. This document provides a
description of the programming and use of this APLL, including the control register
description, how to program the APLL for the desired clock frequency, and how to determine,
through software, whether the device contains a digital PLL (DPLL) or an APLL.
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Identification of the DPLL/APLL Presence Through Software

Certain revisions of the prototype TMX320VC5510 DSP support an analog phase-locked loop
(APLL) clock generator. Each of the prototype silicon revisions and their descriptions are shown
in Table 1 below.

Table 1. TMX320VC5510 Prototype Revisions

REV_ID[15:0] DIE_ID[48:46]

Revision Number PLL Type (hex) (binary)
1.0/1.0A DPLL 8050 011
1.2 APLL 8050 101

The DPLL and APLL have different clock-mode register structures and, consequently, are
programmed differently. As a result, there may be a need to identify the device revision (and the
PLL type) through software. This can be achieved by examining the contents of the DIE_ID and
REV_ID registers.

The REV_ID register (port address 0x3804) contains 0x8050 for all VC5510 revision 1.x
material. Four DIE_ID registers (port addresses 0x3800—0x3803) function as a virtual 64-bit
register containing coded manufacturing information about the device, as shown below in
Figure 1.

63 48
DIE_ID3 (port address x3803) ’ |
47 32
DIE_ID2 (port address x3802) ‘ |
31 16
DIE_ID1 (port address x3801) ‘ |
15 0

DIE_IDO (port address x3800) ‘ |

Figure 1. DIE_ID Register
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Bits 48-46 of the DIE_ID register can be examined to determine whether the device contains an
APLL or a DPLL.

For revision 1.0 / 1.0A material (DPLL):

DIE_ID [63:48] (port address 0x3803) = xXxX XXXX XXxX XxX0 (binary)
DIE_ID [47:32] (port address 0x3802) = 11xx xxxx Xxxx xxxx (binary)
REV_ID (port address 0x3804) = 8050 (hex)

For revision 1.2 material (APLL):

DIE_ID [63:48] (port address 0x3803) = xxxx XXXX XxxX xxx1 (binary)
DIE_ID [47:32] (port address 0x3802) = 01xx XXxX XxxX Xxxx (binary)
REV_ID (port address 0x3804) = 8050 (hex)

Example code to identify the PLL type is included in Appendix A.

NOTE: The DIE_ID register requires at least 3 cycles to occur on the TCK signal following
reset. If the DIE_ID register is read before this conditions occurs, the value read may be
incorrect. When the emulator pod is disconnected, the TCK signal is not normally driven. In this
state, a clock can either be connected to TCK (such as CLKIN), or a GPIO pin can be used to
toggle the TCK prior to reading the DIE_ID register.

2 Programming the APLL Clock Mode Register

For revisions supporting the DPLL, a description of the structure and use of the DPLL is
available in the TMS320C55x DSP Peripherals Reference Guide (SPRU317).

Similar to the DPLL, the APLL is controlled by a single clock mode register (CLKMD) shown
below in Figure 2. The APLL clock mode register is located at port address 0x1COQO.

15 12 11 10 7 6 5 4 3 0

CLKMD Reserved | VCOONOFF PLLMULT[3:0] PLLDIV[1:0] PLLENABLE Reserved

Figure 2. APLL Clock Mode Register
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The operation of each of the fields in the APLL CLKMD register is given below in Table 2.

Table 2. APLL CLKMD Register Functions

Bit(s) Field Symval Description
15-12 Reserved Reserved. These bits can always be written as O.
11 VCOONOFF APLL vcot Control
OFF 0 VCO is disabled.
ON 1 VCO is enabled.
10-7 PLLMULTJ[3:0] OF(value) APLL Multiply Factor

0-15 PLLMULTJ[3:0] +1 = K (multiply factor)
6-5 PLLDIV[1:0] OF(value) APLL Divide Factor

00,01 Bypass Mode

10 Divide-by-1
11 Divide-by-2 or Divide-by-4 (see Table 3).
4 PLLENABLE APLL Enable
OFF 0 PLLENABLE =0 APLL is disabled (bypass mode).
ON 1 PLLENABLE =1 APLL is enabled.
3-0 Reserved Reserved. These bits can always be written as 0.

T Voltage-controlled oscillator

For the APLL to operate, both VCOONOFF and PLLENABLE must be enabled (logic 1). The
APLL will generate a clock frequency according to Table 3. After the CLKMD register is written,
the APLL will lock within 50 uS.

Table 3. APLL Multiply/Divide Factors

PLLDIV[1] PLLDIV[OQ] K (= PLLMULTI[3:0] + 1) APLL Frequency Generated
0 X X Input frequency — Bypass Mode
1 0 1to 15 (Input frequency) x (K)
1 0 16 (Input frequency) x (1)
1 1 OoDD (Input frequency) x (K/2)
1 1 EVEN (Input frequency) x ((K-1)/4)
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The desired frequency modification is generated by programming PLLDIV[1:0] and
PLLMULTI[3:0] to the appropriate values. For easy reference, some common frequency
multiplications are given in Table 4 below with the appropriate value for programming the
CLKMD register.

Table 4. APLL CLKMD Programming Values

Program the APLL Program the APLL
To generate this CLKMD Register With CLKMD Register With
frequency... This Value To generate this frequency... This Value

Input frequency x 1 OFDO Input frequency x 0.5 0870
Input frequency x 2 08DO0 Input frequency x 1.5 0970
Input frequency x 3 0950 Input frequency x 2.5 0A70
Input frequency x 4 09D0 Input frequency x 3.5 0B70
Input frequency x 5 0A50 Input frequency x 4.5 0C70
Input frequency x 6 0ADO Input frequency x 5.5 0D70
Input frequency x 7 0B50 Input frequency x 6.5 OE70
Input frequency x 8 0BDO Input frequency x 7.5 OF70
Input frequency x 9 0C50

Input frequency x 10 0CDO Input frequency x 0.25 08FO0
Input frequency x 11 0D50 Input frequency x 0.75 09F0
Input frequency x 12 0DDO Input frequency x 1.25 0AFO
Input frequency x 13 OE50 Input frequency x 1.75 0BFO
Input frequency x 14 OEDO Input frequency x 2.25 0CFO
Input frequency x 15 O0F50 Input frequency x 2.75 ODFO
Input frequency x 15 0F50 Input frequency x 3.25 OEFO

3  Reference
1. TMS320C55x DSP Peripherals Reference Guide (SPRU317).
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Appendix A Example Code to Identify the PLL Type

DIE ID3 .set 03803h
DEID2 .set 03802h

nov port (#Dl E_| D3) <<#16, ac0 ;1 oad acO with upper 32 bits of DIE ID reg’s
or port (#DIE_ID2), ac0

sftl acO, #-14, acO ;shift the 3 bits to be tested down to the LSB
and #00007h, acO ;mask off all other bits

add #0h, acl ; bug work-around for CPU 38 on rev 1.x S

bcc DPLL_config, ACO==#3 ;branch to DPLL configuration if bits = 011
bcc APLL config, ACO==#5 ;branch to APLL configuration if bits 101

The label DPLL_config is the location of the code to configure the clock generator for a DPLL.
The label APLL_config is the location of the code to configure the clock generator for an APLL.

NOTES: 1. The Compare-and-Branch instruction (BCC) used in this example is a relative branch to a location within +/— 127 byte addresses
from the current PC location. If the distance to branch to the PLL configuration code is farther than +/— 127 bytes, another branch
syntax must be used.

2. The DIE_ID register requires at least 3 cycles to occur on the TCK signal following reset. If the DIE_ID register is read before this
conditions occurs the value read may be incorrect. When the emulator pod is disconnected, the TCK signal is not normally driven.
In this state, a clock can either be connected to TCK (such as CLKIN), or a GPIO pin can be used to toggle the TCK prior to reading
the DIE_ID register.
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