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INSTRUMENTS
Read This First

About This Manual
This document describes the frame synchronization module of the TMS320C6474 device.

Notational Conventions

This document uses the following conventions.

* Hexadecimal numbers are shown with the suffix h. For example, the following number is 40
hexadecimal (decimal 64): 40h.
e Registers in this document are shown in figures and described in tables.

— Each register figure shows a rectangle divided into fields that represent the fields of the register.
Each field is labeled with its bit name, its beginning and ending bit numbers above, and its
read/write properties below. A legend explains the notation used for the properties.

— Reserved bits in a register figure designate a bit that is used for future device expansion.

Related Documentation From Texas Instruments

The following documents describe the TMS320C6474 DSP. Copies of these documents are available on
the Internet at www.ti.com. Tip: Enter the literature number in the search box provided at www.ti.com.

SPRU189 — TMS320C6000 DSP CPU and Instruction Set Reference Guide. Describes the CPU
architecture, pipeline, instruction set, and interrupts for the TMS320C6000 digital signal processors
(DSPs).

SPRU198 — TMS320C6000 Programmer's Guide. Describes ways to optimize C and assembly code for
the TMS320C6000™ DSPs and includes application program examples.

SPRU301 — TMS320C6000 Code Composer Studio Tutorial. Introduces the Code Composer Studio™
integrated development environment and software tools.

SPRU321 — Code Composer Studio Application Programming Interface Reference Guide.
Describes the Code Composer Studio™ application programming interface (API), which allows you
to program custom plug-ins for Code Composer.

SPRU871 — TMS320C64x+ Megamodule Reference Guide. Describes the TMS320C64x+ digital signal
processor (DSP) megamodule. Included is a discussion on the internal direct memory access
(IDMA) controller, the interrupt controller, the power-down controller, memory protection, bandwidth
management, and the memory and cache.

TMS320C6000, Code Composer Studio are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.
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. User's Guide
I3 TEXAS SPRUG13—October 2008

INSTRUMENTS
C6474 Frame Synchronization

1 Introduction

This section describes the general operation of the frame synchronization (FSYNC) module and how it is
synchronized with other modules. Any of the three GEM cores on the C6474 device can program the
FSYNC module. The software layers are divided into three categories:

e Application Layer
e FSYNC Driver Layer
* FSYNC Register Layer.

1.1 Purpose of the Peripheral

The frame synchronization module handles all UMTS (and other standard-specific) timing and time
alignment for the C6474 device. Timing is provided to all other subsystems via system events and VBUS
reads.

1.2 Features

The use of the frame synchronization module is optional for WIMAX, IEE Std 802.16e and depends on a
user's specific implementation. The flexible architecture of the FSYNC module may allow for support of
other current and future standards. The following features are supported by the frame synchronization
module:

» OBSAI RP1 interface

e OBSAI RP1 compliant for RP3 and WCDMA FDD

» OBSAI RP1 compliant time of day

» 30 programmable events based on RP3 or system timer

» Event offset and periodicity is programmable

» WCDMA FDD supported through OBSAI RP1 interface or alternate TRT and UMTS_SYNC interfaces
e TDSCDMA, CDMA2000 supported with alternate TRT and UMTS_SYNC
» Error and alarm events

» Error and alarm condition register

» VBUS CPU interface

» Supports CPRI-type antenna interface.

1.3 Terms and Abbreviations
3GPP — Third-Generation Partnership Project

AIF — Antenna Interface

AP — Applications Processor

ASIC — Application Specific Integrated Circuit
ATPG — Automatic Test Pattern Generation
BBM — Base Band Module (channel card)

BFN — Base station Frame Number

SPRUG13-October 2008 C6474 Frame Synchronization 9
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CBA — Common Bus Architecture (SCR, VBUSP, VBUSM)

CCM — Clock and Control Module

CDMAZ2000 — Code Division Multiple Access 2000

CPRI — Common Public Radio Interface

CRC — Cyclic Redundancy Check

DDR — Dual Data Rate memory

DFT — Design For Test

DL — Downlink

DMA — Direct Memory Access

DSP — Digital Signal Processor

FDD — Frequency Division Duplex

FF — Flip Flop

GEM — A specific DSP core used throughout the device

GPS — Global Positioning System

GSM — Global System for Mobile Communication

HW — Hardware

IlF — Interface

L2 RAM — DSP Core’s Bulk Static Memory

MPW — Minimum Pulse Width

OBSAI — Open Base Station Architecture Initiative

PBIST — Processor Built In Self Test

PLL — Phase Lock Loop

RAM — Random Access Memory

RF — Radio Frequency

RP1 — Reference Point 1 (OBSAI)

RP3 — Reference Point 3 (OBSAI)

RTL — Register Transfer Language

RX — Receive

SCLK — System Clock (FSYNC_CLOCK_N and FSYNC_CLOCK_P)

SCR — Switch Central Resource

SERDES — SERializer / DESerializer

SW — Software

Sync_Burst — Frame Synchronization Burst

TBD — To Be Determined
10 C6474 Frame Synchronization SPRUG13-October 2008
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TC — Terminal Count

TDD — Time Division Duplex

TOD — Time Of Day

TPDMA — Third-Party DMA

TRT — Time Reference Tick

TX — Transmit

UL — Uplink

UMTS — Universal Mobile Telecommunication System
VBUS — Virtual Bus

VBUSM — Virtual Bus Multi-issue

VBUSP — Virtual Bus Pipeline

WCDMA — Wideband Code Division Multiple Access

1.4 Functional Block Diagram

The FSYNC module is intended to generate controllable timed events that are synchronized with system
timing. These timed events are then distributed throughout the C6474 device to synchronize C6474
system tasks. The system'’s clock control module sends synchronization and clock inputs to the FSYNC.
The functional block diagram is shown in Figure 1.

Figure 1. Top-Level Frame Synchronization Block Diagram

A
5| FRAME BURST & FSYNC_CLOCK —pf " — FS—A'F—FfmeSY”C—P% antenna
= rror/alarm
gl UMTS_SYNC & UMTS_CLOCK —— (interface) Watch d handling : 2] interface
i) TRT &TRT_CLOCK —— a9 T og|
* ; | Distributed to CPU
- < | interrupts, timers,
RP e 1B | ‘Sil antenna interface, DMA
System timer H gl Event generators . i o | engine
- Trigger condition | < g v
VBUSP connection to < VBUS > - Offset delay »
SCR for control/status [ TOD | SM_FRAME_CLK >
(external)
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1.4.2

1.4.3

14.4

FSYNC Interface

The FSYNC interface is meant to mark the boundaries of UMTS frames and/or system time so that events
can be generated that are synchronized with this time. Frame alignment is exported from the
TMS320C6474 device via the SM_FRAME_CLK signal.

There are three sets of synchronization inputs to the FSYNC module. The first set is the FRAME_BURST
and FSYNC_CLOCK pair. This pair represents the OBSAI RP1-compliant interface. The second set is the
UMTS_SYNC and UMTS_CLOCK pair. This pair is used as an alternative to the RP1 interface for
synchronization to UMTS time. The antenna interface depends on using this pair for non-OBSAI
synchronization mode. A high true UMTS_SYNC pulse captured on the rising edge of UMTS_CLK marks
the beginning of a frame. The third set is the TRT and TRT_CLOCK pair. The TRT synchronization
interface is needed because the antenna interface driven by the RP3 timer always needs to run at a
derivative of a UMTS clock rate, hence UMTS_SYNC and UMTS_CLOCK. There may be non-UMTS
standards that run at a different clock/sync rates, hence TRT and TRT_CLOCK. This pair is also used as
an alternative to the RP1 interface for synchronization to system time. This TRT interface has the flexibility
to support UMTS and non-UMTS standards. A high true TRT pulse captured on the rising edge of
TRT_CLOCK marks the system time boundary.

The watchdog timer is used to detect a failure of the RP1 interface to update synchronization within a
programmable time.

FSYNC Timer

There are three main timers. The RP3 timer keeps track of UMTS time that is required to create events for
the antenna interface. The time of day (TOD) is the GPS time and is compliant with OBSAI RP1. The
system timer is used as the WCDMA FDD time when using the RP1 FRAME_BURST and
FSYNC_CLOCK and has flexible capabilities for all supported standards described in Section 1.5, Industry
Standards Compliance.

Event Generators

System and RP3 timers are separately maintained for system and RP3 frame alignment. Event generators
issue events based on these timers. Each event generator is software programmable to select between
system timer or RP3 timer values from which to base its event generation. Event generators are used
primarily for generation of system events (see Section 2.2.5, Event Generations). These system events
are routed to all DSP cores, TPDMA controllers, and general-purpose timers as a timing trigger. Usually,
event generator trigger conditions are programmed to give periodic strobes which are positioned with a
programmed delay. The resulting strobes are driven out on the system event lines.

Error and Alarm Handling

There are two system event wires that are dedicated from the FSYNC module for error and alarm
conditions. These system event wires are broadcast to all DSP cores and major C6474 subsystems. For
more details, see Section 2.2.5.6, Error and Alarm Generations.

1.5 Industry Standards Compliance
The supported standards of the FSYNC module are:
« WCDMA FDD
« CDMA2000
« TDSCDMA
*  WIMAX,IEEE Std.802.16e.
12 C6474 Frame Synchronization SPRUG13-0October 2008
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2 Peripheral Architecture

This section describes the details of the peripheral architecture and how it is structured. The information
describes the architecture and design details that are common to all of the operation modes and how the

peripheral works. The FSYNC architecture supports two synchronization modes, namely:
* Non-RP1 frame synchronization
e RP1 frame synchronization.

This section provides detailed steps to be followed when programming the FSYNC for non-RP1 and RP1

modes.

2.1 Memory Map

Table 1. Frame Synchronization (FSYNC) Registers

Hex Address Acronym Register Name
0280 0000 PID Peripheral Identification Register
0280 00A0 ERR_INT_MASK_1 FSYNC Error Interrupt Mask 1 Register
0280 00A4 ERR_INT_SET FSYNC Error Interrupt Set Register
0280 00A8 ERR_INT_CLEAR FSYNC Error Interrupt Clear Register
0280 00AC ERR_END_OF_INT FSYNC Error End-of-Initialization Register
0280 00BO SCRATCH FSYNC Scratch Register
0280 00B4 CTL1 FSYNC Control Register 1
0280 00B8 CTL2 FSYNC Control Register 2
0280 00BC EMUCTL FSYNC Emulation Control Register
0280 00CO EMUMASK FSYNC Emulation Mask Register
0280 00C4 RP1TS FSYNC RP1 Type Select Register
0280 00C8 UPDATE FSYNC Update Register
0280 00CC RP3INIT FSYNC RP3 Initialization Register
0280 00DO SYSINIT FSYNC System Initialization Register
0280 0080 ERR_INT_SRC_RAW FSYNC Error Interrupt SRC RAW Register
0280 0084 ERR_MASK_STAT_O FSYNC Error Mask Status 0 Register
0280 0088 ERR_MASK_STAT_1 FSYNC Error Mask Status 1 Register
0280 008C ERR_SET_MASK 0 FSYNC Error Set Mask 0 Register
0280 0090 ERR_SET_MASK_1 FSYNC Error Set Mask 1 Register
0280 0094 ERR_CLEAR_MASK_0 FSYNC Error Clear Mask 0 Register
0280 0098 ERR_CLEAR_MASK_1 FSYNC Error Clear Mask 1 Register
0280 009C ERR_INT_MASK_0 FSYNC Error Interrupt Mask O Register
0280 0100 RP3TC FSYNC RP3 Terminal Count Entry
0280 0128 TOD1 FSYNC Time-of-Day Capture Register 1
0280 012C FSYN C_TOD2 FSYNC Time-of-Day Capture Register 2
0280 0130 RP31 FSYNC RP3 Capture Register 1
0280 0134 RP32 FSYNC RP3 Capture Register 2
0280 0138 SYS1 FSYNC System Capture Register 1
0280 013C SYS2 FSYNC System Capture Register 2
0280 0140 SYSTC_RAM FSYNC System Terminal Count Entry
0280 0168 SYSTC FSYNC System Terminal Count Register
0280 016C RP3TC FSYNC RP3 System Terminal Count Register
0280 0170 TYPE FSYNC Type Capture Register
0280 0174 TODVAL FSYNC Time-of-Day Value Register
0280 0178 RP3VAL FSYNC RP3 Value Register
0280 017C SYSVAL FSYNC System Value Register

SPRUG13-0ctober 2008
Submit Documentation Feedback

C6474 Frame Synchronization

Copyright © 2008, Texas Instruments Incorporated

13


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUG13

Peripheral Architecture

13 TEXAS
INSTRUMENTS

www.ti.com

Table 1. Frame Synchronization (FSYNC) Registers (continued)

Hex Address Acronym Register Name
0280 0200 EGM_CTRL FSYNC Mask Event Generator Control Register
0280 0258 EGC_CTRL FSYNC Counter Event Generator Control Register
0280 0280 EGM_MASK FSYNC Mask Event Generator Mask
0280 0300 EGM_OFFSET FSYNC Mask Event Generator Offset Value
0280 0358 EGM_CTCOUNT FSYNC Counter Event Generator Control Register
0280 0380 EVT_FORCE FSYNC Event Force Register

2.2 Signal Descriptions

This section describes each of the signals on the external interface and their functions. The input and
output signals are active high, unless otherwise noted. All outputs will be in a 0 state during rst_n = 0,

unless otherwise noted.

Table 2. External I/O

Signal Direction Description
FSYNC_CLK IN 30.72-MHz input
Note: also known as SCLK.
FRAME_BURST IN Frame Synchronization Burst. Used to serially clock in synchronization burst packet
and to identify the frame boundary. OBSAI RP1 compliant.
Note: also known as OBSAI RP1 Sync_Burst.
UMTS_CLK IN UMTS Alternate Clock. User-defined frequency, 122.88 MHz max frequency.
UMTS_SYNC IN UMTS synchronization. Positive value clocked in with UMTS_Clock indicates sync
boundary. One UMTS_CLK duration.
TRT_CLK IN Multi-standard Clock. User-defined frequency, 122.88 MHz max frequency
TRT IN Time Reference Tick. Positive value clocked in with rising edge of TRT_CLK indicates
sync boundary. One TRT_CLK duration.
SM_FRAME_CLK ouT Source of external frame clock. External frame clock is used to frame synchronize

external devices to the TMS320C6474 device. (This signal is similar to
(FSYNC_SYSEVNTO).

14 C6474 Frame Synchronization
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Non-RP1 Frame Synchronization

For interfaces other than OBSAI RP1, the C6474 device is required to synchronize to the external UMTS
frame or standard-specific alignment. Optionally, the user may choose to use either differential signals
(FSYNC_BURST, FSYNC_CLOCK) or single-ended input signals (UMTS_SYNC, UMTS_CLOCK) for the
RP3 UMTS timer and the system timer will select between UMTS_SYNC, UMTS_CLOCK and TRT,
TRT_CLOCK for the non-OBSAI supported standard. Figure 2 shows the input data path for non-RP1
frame synchronization.

Figure 2. Non-RP1 Frame Synchronization Input Path
FSYNC_BURSTk

>rh
UMTS_SYNC ‘ )
UMTS_Frame_Sync
! RP1 RP3 frame sync Prog. _ _OY
circuit delay
FSYNC_CLOCK (30.72 MHz) [
— D> il
UMTS_CLOCK )
—>\I
TRT ‘)
RP1 system frame Prog. System_Frame_Sync
> > sync circuit delay
—»
TRT_CLOCK 1 1T
” sys_clk

The frame synchronization mode is determined by the SYNC_MODE bit of the CTL1 register. At reset, the
FSYNC module is in non-RP1 mode. Table 3 shows the programming of CTL1 register for non-RP1 mode
settings. The clock and sync signals of the RP3 timer are selected by programming the CLK_RP3_TIMER
and SYNC_RP3_TIMER bits of the CTL1 register. The clock and sync signals of the system timer are
selected by programming the CLK_SYSTEM_TIMER and SYNC_SYSTEM_TIMER bits of the CTL1
register.

Table 3. FSYNC Control Register 1 (CTL1) Settings for Non-RP1

Bit

Field Value | Description

23

SYNC_MODE 0 Non-RP1. Disable RP1 synchronization

The chip, slot, and sub-chip terminal count values are programmed in the SYSTC and RP3TC registers for
system and RP3 counters, respectively. The TC registers contains bit fields to program slot, sub-chip TC
value, and address pointer to circular buffer which can store a maximum of 10 chip TC values. The DSP
loads the RP3 and system timer initialization values in the SYSINIT and RP3INIT registers, respectively.
For CDMA2000, the PCG count and chip count are initialized to zero. The sub-chip TC value can be
programmed from 0 to 31. For TDSCDMA, the slot TC value is initialized to zero. All the chip TC values
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can be programmed to different values in order to change the slot size at regular intervals of time. The
sub-chip TC value can be programmed from 0 to 31. The timer value can be read from the RP3VAL and
SYSVAL registers, respectively. The timer starts counting once the sync pulse is received and the
FSYNC_CTL2_ARM_TIMER bit in the CTL2 register is enabled. The timer can be halted by programming
the FSYNC_CTL2_TIMER_HALT bit in the CTL2 register and the timer value can be read from the
RP3VAL and SYSVAL registers.

2.2.1.1 Non-RP1 Mode Programming Sequence

CSL_FsyncSet up nmyFsyncCf g;

CSL_FsyncHandl e hFsync;

CSL_Bi t Mask16 ctrl Arg;

CSL_FsyncTi ner Count Obj pSysTi nerVal, pRp3TinerVal;

/* csl fsync initialization */
CSL_fsynclnit (NULL);

/* Open fsync handle for */
hFsync = CSL_fsyncOpen(&ryFsyncObj, CSL_FSYNC, NULL, &status);

/* Read the setup values fromuser defined paraneters */
myFsyncCf g = fsyncSetupVal ues (fsyncSetupParani0]);

/*Program the frame sync setup registers nanmely CTL1 and Init Registers */
CSL_fsyncHwSet up (hFsync, &myFsyncCfg);

/*Program the frame sync CTL2 register*/
CSL_f syncEnabl eTi ner (hFsync) ;
CSL_fsyncSet CkSt at Bi t (hFsync) ;

/* Program Test Bench Register to send UMIS Sync to FSYNC Modul e */

/*Wait for sone time so that UMIS sync is received by FSYNC */

/* Read the type capture register */

CSL_f syncCet Rp1TypeCapt ur e( hFsync, & syncRpl1TypeCapt ureVal ) ;

/* Read the RP3 and SYSVAL Registers to check whether counter has increnented
after the arrival of UMIS sync*/

CSL_f syncGet SysTi ner Val ue( hFsync, pSysTimerVal);

16
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2.2.2 RP1 Frame Synchronization

The OBSAI RP1 interface specifies that the clock and control module (CCM) provides a 30.72-MHz
system clock and periodically sends a synchronization bursts to the baseband modules. The
synchronization burst is received by TMS320C6474 devices in the baseband module where UMTS timing
information is extracted. The RP3 and system frame numbers and time-of-day information is passed in the
synchronization bursts. Figure 3 shows the paths selected when using RP1 interface.

Figure 3. RP1 Frame Synchronization Input Path
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The OBSAI synchronization burst is serially transmitted over a single differential input which is clocked via
the differential system clock (SCLK). Each bit of the serial transfer is held for 8 SCLK periods. For fields
with more than a single bit, the least-significant bit (LSB) is sent first. The first field is the start bit, which
marks the beginning of the synchronization burst. The 8-bit type field follows and identifies the type
information, which is contained in the synchronization pay load. The 64-bit information/payload field
contains the relevant data (either frame number or time of day). The CRC field is used for data integrity
and the end field terminates the synchronization burst packet. Figure 4 and Table 4 shows the
synchronization burst format and type field, respectively.

Figure 4. Synchronization Burst Format
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Table 4. Type Field Definition

Type Supported Value
Not Used N/A 00h
RP3 Bus (FDD) Frame Number Yes 01lh
WCDMA/FDD Frame Number Yes 02h
GSM/Edgel Frame Number No 03h
GSM/Edge2 Frame Number No 04h
GSM/Edge3 Frame Number No 05h
WCDMA/TDD Frame Number No 06h
CDMA2000 Frame Number Yes 07h
Time of Day Yes 08h
Reserved N/A 09h — 7Fh
Spare No 80h — FFh

For the RP1 frame synchronization the SYNC_MODE bit of the CTL1 register should be set to 0x1. The
SYNC_RP3_TIMER and SYNC_SYSTEM_TIMER bits of the CTL1 register should be in default value 0x0.
The CLK_RP3_TIMER and CLK_System_TIMER bits of the CTL1 register should be 0x2. Table 5 shows
the settings of the CTL1 register for OBSAI RP1.

Table 5. FSYNC Control Register 1 (CTL1) Settings for OBSAI RP1

Bit

Field Value | Description

23

SYNC_MODE 1 OBSAI RP1 synchronization.

The RP1 type field which is used to synchronize the timer is programmed in the RP1TS register. The
value to be programmed is shown in Table 6

Table 6. FSYNC RP1 Type Select (RP1TS) Register Settings

Bit

Field Value | Description

7-0

SYSTEM_TIMER_RP1_SYNC 02h | WCDMA/FDD
07h | CDMA2000

When RP3, system, or time of day is loaded from the RP1 interface, the loaded values are captured in the
LSBs and most-significant bits (MSBs) of the RP31/RP32, SYS1/SYS2, and TOD1/FSYNC_TOD2
registers, respectively. The TYPE register is loaded with the type information from the bursts. The DSP
can read these capture registers via the VBUS. The user should specify the expected update rate in the
UPDATE register. This register contains bit fields for the TOD frame update rate, RP3 frame update rate,
and system frame update rate. The values programmed in this register are used in watchdog counters.

The C6474 device derives the beginning of an RP1 UMTS frame as the end of the synchronization burst.
For the sake of flexibility, a programmable offset is used in conjunction with the end of the CRC field when
triggering the start of the UMTS frame. The start of frame can be offset from 0 to 15 SCLKs. The
RP3_SYNC_DELAY, SYSTEM_SYNC_DELAY, and TOD_SYNC_DELAY bits of the CTL1 register are
used to program the offset/delay value for RP3, system, and TOD frame synchronization, respectively.

The RP3 and system timers are maintained separately with identical and full precision. When using the
RP1 interface, both system and RP3 timers are set and maintained via an RP1 synchronization burst.
Chips are counted in 1/8th-chip increments. This is due to the SCLK running at 8x chip rate. The sub-chip
TC must be programmed to count 8 sub-chips (sub-chip TC = 7). The 12-bit frame number is extracted
from the SYNC_BURST and written to the frame portion of the RP3 timer. The slot and chip portions are
set to zero. At the end of this SYNC_BURST, the RP3 timer starts counting. In WCDMA/FDD, the system
timer acts the same as the RP3 timer. Chips are counted in 1/8th-chip increments, 2560 chips per slot, 15
slots per frame. When using the RP1 interface, the frame number is extracted from SYNC_BURST and
written into the frame portion, the rest of the counter is set to zero. There is a special feature that allows
the RP3 timer to be identically synchronized to the system timer. When using this feature, it is illegal to
separately send an additional SYNC_BURST to set up the RP3 timer and would result in erroneous
behavior of the RP3 timer. For this feature, the RP3_EQUAL_SYS_TIMER bit of the CTL1 register should
be set to Ox1.

18
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2.2.2.1 RP1 Mode Programming Sequence

CSL_FsyncSetup nmyFsyncCf g;

CSL_FsyncHandl e hFsync;

CSL_Bi t Mask16 ctrl Arg;

CSL_FsyncTi ner Count Gbj pSysTi nerVal, pRp3TinerVal;
CSL_FsyncRplPayl oadObj fsyncWdnaFddCapt ureVal ;

/* csl fsync initialization */
CSL_fsynclnit (NULL);

/* Open fsync handle for */
hFsync = CSL_fsyncOpen(&ryFsyncObj, CSL_FSYNC, NULL, &status);

/* Read the setup values fromuser defined paraneters */
myFsyncCf g = fsyncSetupVal ues (fsyncSetupParani0]);

/*Program the frame sync setup registers nanmely CTL1 and Init Registers */
CSL_fsyncHwSet up (hFsync, &myFsyncCfg);

/*Program the frame sync CTL2 register*/
CSL_f syncEnabl eTi ner (hFsync) ;
CSL_fsyncSet CkSt at Bit (hFsync) ;

/* Program Test Bench Register to send WCDMA FDD type frame burst to FSYNC Modul e */
/*Wait for sone tinme so that burst data will get updated in Capture Registers */

/* Read the type capture register */
CSL_f syncCet Rp1TypeCapt ur e( hFsync, & syncRpl1TypeCapt ureVal ) ;

/* Read the WCDMA Type capture register */
CSL_f syncGet CapWwednaFddType( hFsync, & syncWdnaFddCapt ur eVal ) ;

/* Read the RP3 and SYSVAL Registers to check whether counter has increnented
after the arrival of UMIS sync*/

CSL_f syncGet SysTi ner Val ue( hFsync, pSysTimerVal);

CSL_f syncGet Rp3Ti ner Val ue( hFsync, pRp3TinmerVal);
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Frame Resynchronization

Resynchronization takes place if the RESYNC_MODE bit of the CTL1 register is set. A sync error signal is
issued if the sync is out of alignment with the current state of the timer. This error condition causes the
system and RP3 timers to issue SYS_RE_SYNC and RP3_RE_SYNC, respectively. The SYS_RE_SYNC
and RP3RE_SYNC restart the event offset counter for each event that is connected to the particular timer
that has had a resynchronization. This effectively disables the events associated with that timer until the
timer reaches the frame boundary. In RP1 mode, the timer will reload the OBSAI frame from payload, 0's
for slot, O's for chip, and 0's for sub-chip. For non-RP1 mode, the RP3INIT and SYSINIT registers are
used to load the initial values. From that point, the event is disabled until its offset value has been met.
During the resynchronization process, the timer that has not been resynchronized continues to be used for
generating events with no break in event generation.

Table 7. FSYNC Control Register 1 (CTL1) Settings for Resynchronization

Bit Field Value | Description
24 RESYNC_MODE 1 Automatically resync when new sync is out of alignment.
224 5.3.4 RP1 CRC Check

2.2.5

The CRC process does a modulo2-polynomial divide of the input burst. The resulting remainder of that
division is compared with the sent CRC. The initial value of CRC is OxFFFF or 0x0. The CRC initial value
can be programmed in the CRC_INIT_VALUE bit of the CTL1 register. The default value of the CRC
calculator is 0x0. Normally, the MSB of the CRC data is sent first in the frame burst. If the CRC data is
flipped, i.e., the LSB is sent first in the frame burst, program the CRC_POSITION bit of the CTL1 register
to 1. The CRC data may be inverted in the frame burst such that the CRC_INVERT bit of the CTL1
register must be programmed 0x1. Before programming the CRC_INIT_VALUE, CRC_POSITION, and
CRC_INVERT bits, the CRC_USAGE bit of the CTL1 register must be programmed to control whether to
discard the frame burst when the CRC check fails.

Event Generations

All internal wireless rate system events are generated via the thirty event generators. These custom-built
circuits have programmable trigger conditions and programmable offsets that allow the user to create
wireless rate system events for C6474 timing control.

20
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2.25.1  Trigger Offset

For clean timing control, the offset condition gates system events from being generated. This offset control
is achieved with a simple compare for each event. The compare values specify a count value after which
system events generation can begin. Once the compare values match the current timer value, the offset
condition is met and normal event generation commences. Each event generator has its own
programmable offset control register. The offset value can be up to a full frame. The event generator offset
diagram is shown in Figure 5

Figure 5. Event Generator Offset Condition
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Under reset or resynchronization conditions, the offset condition must be re-evaluated prior to enabling
system events. Different TMS320C6474 subsystems must start up in a precise order. The different offset
conditions of each event generator control this start-up order. The events are inhibited until the offset
conditions are met. The offset compare value can be programmed for slot, chip TC state, chip, and
sub-chip count values for each event. These values can be programmed in the EGM_CTRL register.
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2.25.2 Triggering Events

There are two mechanisms for triggering and generating events. The first method is a
highly-programmable triggering mechanism giving the ability to generate UMTS trigger conditions of any
2n values of the sub-chip, chip, chip TC address, or frame by using masks and a trigger compare value.
The value in the selected system or RP3 timer is compared with the trigger value in order to generate an
event. The second set of events is generated using counters to generate an event. The system events
FSYNC_SYSEVNTO to FSYNC_SYSEVENT9 and FSYNC_SYSEVNT18 to FSYNC_SYSEVNT29 are
masked-based events. The system events FSYNC_SYSEVENT10 to FSYNC_SYSEVENTL17 are
counter-based events.

2.25.3 Masked Event Generator

Masked events give the ability to generate UMTS trigger conditions of any 2n values of the sub-chip, chip,
chip TC address, or frame. Programmed trigger conditions are compared to either the system or RP3
UMTS timers. The trigger control consists of a trigger value register (EGM_COMPARE) and a trigger
mask register (EGM_MASK). The EGM_MASK register enables which bits should be compared. After the
offset conditions have been met, a system event is generated when the enabled bits in the
EGM_COMPARE register equal the enabled bits, including circular buffer state bits (chip terminal count
address), in the selected timer. The resulting trigger is periodic. Placement of these events is on a
sub-chip granularity. These events can be disabled by masking all bits with a write of 0 to the EGM_MASK
register. System events FSYNC_SYSEVNTO through FSYNC_SYSEVNT9 and FSYNC_SYSEVNT18
through FSYNC_SYSEVNT29 are mask-/trigger-based. The minimum period for mask-based events is 2
clocks (selected UMTS clocks, raw event period), with the exception of FSYNC_AIFRAMESYNC,
SM_FRAME_CLK, FSYNC_SYSEVNT1 and FSYNC_SYSEVNTO. The exceptions have a minimum period
of 8 clocks — minimum pulse width of 4 cycles high and 4 cycles low. If all of the EGM_MASK register
values are 0, then no event is generated, regardless of the trigger value. If all EGM_MASK register values
are 1, then all bits of the timer that are in the mask range are compared with the trigger value. If that
trigger value is all 1s, then an event occurs every 4th frame or, in other words, whenever the sub-chip,
chip, chip TC address, slot, and frame (bits 0 and 1) are all 1s. Figure 6 shows the flow of mask-based
event generation.

22
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Figure 6. Mask Based Event Flow
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There are two special events, FSYNC_AIFRAMESYNC and SM_FRAME_CLK. The
FSYNC_AIFRAMESYNC event is generated directly from the anntenna interface (Al) clock domain so as
to avoid latency, and sent directly to the Al. It has an associated VBUS synchronized event,
FSYNC_SYSEVNT1, that may be used as a CPU event. The FSYNC_AIFRAMESYNC indicates an event
when it pulses high for a minimum of 4 clock cycles and is low for a minimum of 4 clock cycles. The
second special event, SM_FRAME_CLK, behaves in the same manner as FSYNC_AIFRAMESYNC,
except it is the locally-clocked (selected UMTS domain clock) version of FSYNC_SYSEVNTO. Figure 7
shows the flow of the two special events.
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Figure 7. SM_FRAME_CLK and FSYNC_AIFFRAMESYNC Event Generation Flow
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The sample code in Section 2.2.5.3.1 shows the programming sequence for mask-based event
generation.

2.25.3.1 Mask-Based Event Generation Programming Sequence

CSL_I nt cHandl e hl nt cFsync;

CSL_FsyncSet up nmyFsyncCf g;

CSL_FsyncHandl e hFsync;

CSL_FsyncMaskTri gger GenCbj mnyFsyncMaskEvent Cf g;
CSL_Bi t Mask16 ctrl Arg;

/*Interrupt Setup for Fsync Event GCeneration */

/* fsync Event FSEVT2 is hooked to int04 */
hl ntcFsync = fsyncintrinit (CSL_I NTC VECTID 4, CSL_I NTC_EVENTID_17);

/* Hook the ISRs for event2 */
CSL_i nt cHookl sr (CSL_| NTC_VECTI D_4, &f sync_event 2_| SR);

/* Clear the Event */
CSL_i ntcHwControl (hlntcFsync, CSL_I NTC CVD_EVTCLEAR, NULL);

/* Enabl e the Event */
CSL_i ntcHwControl (hlntcFsync, CSL_I NTC_CVMD EVTENABLE, NULL);

/* Fsync Setup For Masked Based Event Generation */

/* csl fsync initialization */
CSL_fsynclnit (NULL);

/* Open fsync handle for */
hFsync = CSL_fsyncOpen(&ryFsyncObj, CSL_FSYNC, NULL, &status);

/* Read the setup values fromuser defined paraneters */ myFsyncCfg = fsyncSetupVal ues
(fsyncSet upParani0]);

/*Program the frame sync setup registers nanmely CTL1 and Init Registers */
CSL_fsyncHwSet up (hFsync, &myFsyncCfg);

/* Function to fill user defined nask event gen parans */
myFsyncMaskEvent Cf g = f syncMaskEvent Set upVal ues( & syncMaskEvnt Set upPar ani 0] ) ;

/* configure nmask based trigger generator 0 */
CSL_fsyncHawControl (hFsync, CSL_FSYNC _CVMD_CONFlI G_MASK BASED TRI GGER GEN, (void
*) &y FsyncMaskEvent Cf g) ;

/* Enable trigger generator 0 */
CSL_f syncHwControl (hFsync, CSL_FSYNC CVMD _ENABLE TRI GGER GEN, (void
*) & myFsyncMaskEvent Cf g. event GenUsed) ) ;

/* Enable tiner */
CSL_f syncHwContr ol (hFsync, CSL_FSYNC CVD ENABLE TI MER, (void *)&ctrl Arg);

/* set RUN bit in CTL2 */
CSL_f syncSet CkSt at Bi t (hFsync) ;

/* ISR for fsync event */
CSL_FsyncTi ner Count Obj querySysTi nmer Val ue;

/* Disable the Trigger Generation */
CSL_f syncHwCont r ol (hFsync, CSL_FSYNC _CVD_DI SABLE_TRI GGER_GEN, (void
*) & nmyFsyncMaskEvent Cf g. event GenUsed) ) ;

/* Halt the Tinmer */
CSL_f syncHwCont r ol (hFsync, CSL_FSYNC_CMVD DI SABLE_TI MER, NULL);

/* Read the value of SYS tiner */
CSL_f syncGet HaSt at us(hFsync, CSL_FSYNC _QUERY_SYSTEM TI MER VALUE, (void *)&querySysTi ner Val ue);
/1

/*Cl ose fsync handle */
CSL_fsyncd ose(hFsync) ;
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/*Cl ose interrupt handle */
CSL_i nt cHwCont r ol (hl nt cFsync, CSL_I NTC_CVD_EVTCLEAR, NULL);
CSL_i ntcd ose(hl ntcFsync);

2.25.4 Counter-Based Event Generator

The second set of events is generated using counters. There is a trigger value that is programmed into the
event generator's compare counter register (EGC_COUNTER). There is a mask and sub-chip trigger
value that is only used to select sub-chip count values for finer granularity of event placement. When a
comparison is made for the sub-chip trigger value, the counter is incremented. This counter has a
programmable count value of delay-1. When the counter reaches its full count (counts down to 0), an
event is generated. The counter is started when the event is enabled and the first sync is generated from
the SYNC sub-module and the OFFSET_# ENABLE is active from the event's offset counter
(EGC_CNTRL). Each of these events can be disabled by clearing a programmable enable/disable bit for
each event. System events FSYNC_SYSEVNT10_PO through FSYNC_SYSEVNT17_PO are
counter-based. The Figure 8 shows the flow of counter-based event generation.

Figure 8. Counter Based Event Flow
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The sample code in Section 2.2.5.4.1 shows the programming sequence for counter-based event
generation.
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2.25.4.1 Counter-Based Event Generation Programming Sequence

CSL_I nt cHandl e hl nt cFsync;

CSL_FsyncSet up nmyFsyncCf g;

CSL_FsyncHandl e hFsync;

CSL_FsyncCount er Tri gger GenGbj nyFsyncCount er Event Cf g;
CSL_Bi t Mask16 ctrl Arg;

/*Interrupt Setup for Fsync Event GCeneration */

/* fsync Event FSEVT10 is hooked to int04 */
hl ntcFsync = fsyncintrinit (CSL_I NTC VECTID 4, CSL_I NTC_EVENTI D_92);

/* Hook the ISRs for event2 */
CSL_i nt cHookl sr (CSL_I NTC_VECTI D_4, &f sync_event 2_| SR);

/* Clear the Event */
CSL_i ntcHwControl (hlntcFsync, CSL_INTC CVD_EVTCLEAR, NULL);

/* Enabl e the Event */
CSL_intcHwControl (hlntcFsync, CSL_INTC CVMD EVTENABLE, NULL);

/* Fsync Setup For Masked Based Event Generation */

/* csl fsync initialization */
CSL_fsynclnit (NULL);

/* Open fsync handle for */
hFsync = CSL_fsyncOpen(&ryFsyncObj, CSL_FSYNC, NULL, &status);

/* Read the setup values fromuser defined paraneters */
myFsyncCf g = fsyncSetupVal ues (fsyncSetupParani0]);

/*Program the frame sync setup registers nanmely CTL1 and Init Registers */
CSL_fsyncHwSet up (hFsync, &myFsyncCfg);

/* Function to fill user defined counter event gen parans */
myFsyncCount er Event Cf g = fsyncMaskEvent Set upVal ues( & syncCount er Evnt Set upPar ani 0] ) ;

/* configure nask based trigger generator 0 */
CSL_fsyncHanControl (hFsync, CSL_FSYNC _CMD_CONFlI G_COUNTER BASED TRI GGER GEN, (void
*) &y FsyncCount er Event Cf g) ;

/* Enable trigger generator 0 */
CSL_f syncHwControl (hFsync, CSL_FSYNC CVD_ENABLE TRI GGER GEN, (void
*) & myFsyncCount er Event Cf g. event GenUsed) ) ;

/* Enable timer */
CSL_f syncHwCont rol (hFsync, CSL_FSYNC CVMD_ENABLE Tl MER, (void *)&ctrl Arg);

/* set RUN bit in CTL2 */
CSL_f syncSet CkSt at Bi t (hFsync) ;

/* ISR for fsync event */
CSL_FsyncTi ner Count Obj querySysTi nmer Val ue;

/* Disable the Trigger Generation */
CSL_f syncHwCont r ol (hFsync, CSL_FSYNC _CVD_DI SABLE_TRI GGER_GEN, (void
*) & nmyFsyncCount er Event Cf g. event GenUsed) ) ;

/* Halt the Tiner */
CSL_f syncHwCont r ol (hFsync, CSL_FSYNC_CMVD DI SABLE_TI MER, NULL);

/* Read the value of SYS tinmer */
CSL_fsyncGet HwSt at us(hFsync, CSL_FSYNC _QUERY_SYSTEM TI MER VALUE, (void *)&querySysTi nerVal ue);
/1

/*Cl ose fsync handle */
CSL_fsyncd ose(hFsync) ;

/*Close interrupt handle */
CSL_i nt cHwCont r ol (hl nt cFsync, CSL_I NTC_CVD_EVTCLEAR, NULL);
CSL_i ntcd ose(hl ntcFsync);
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2.255 Force Events

The frame sync events FSYNC_SYSEVENTO to FSYNC_SYSEVENT?29 are generated by a VBUS
register write to the EVT_FORCE register. Force event generation is not used in normal functional
operation, mostly it is used in system debug. The event generated is a single shot of one VBUS clock
period. Figure 9 shows the flow of force event generation.

Figure 9. Force Event Generation

Vbus_data[n] —— D—> Force_event[n]
Vbus_force_event_we—} D —l‘ D B

vbus_clk l

2.25.5.1 Force Events Programming Sequence
CSL_FsyncQbj mnmyFsyncQoj ;
CSL_FsyncHandl e hFsync;
CSL_Bi t Mask16 ctrl Arg;
CSL_I nt cHandl e hl nt cFsync;
CSL_FsyncTri gger GenNum nyFsyncTri gger Event Num
CSL_Status status;

/*Interrupt Setup for Fsync Event Ceneration */
hl ntcFsync = fsyncintrinit(CSL_I NTC_VECTI D 4, CSL_I NTC_EVENTI D_15) ;

/* Hook the ISRs for eventQO */
CSL_i nt cHookl sr ( CSL_I NTC_VECTI D_4, & sync_For ceEvent _| SR);

/* Clear the Event */
CSL_i nt cHwCont r ol (hl nt cFsync, CSL_I NTC_CVD_EVTCLEAR, NULL);

/* Enabl e the Event */
CSL_intcHwControl (hlntcFsync, CSL_INTC CVMD EVTENABLE, NULL);

/* Initialize CSL library, this step is required */
CSL_f syncl nit (NULL);

/* Open Fsync Handle */
hFsync = CSL_fsyncOpen(&ryFsyncObj, CSL_FSYNC, NULL, &status);

if ((hFsync == NULL) || (status != CSL_SOK))

printf ("\nError opening CSL_FSYNC');
exit(1);

/*Event Nunber is given as input */
nmyFsyncTri gger Event Num = f syncFor ceEvnt Set upPar anf 0] ;
/* Enable RP3/Sys tiner */
CSL_f syncEnabl eTi ner (hFsync) ;
/* Program FSYNC Event _Force_Reg to trigger events */
CSL_f syncHwCont rol (hFsync, CSL_FSYNC CVMD_SET_TRI GGER_EVENT, (void *)&mryFsyncTri gger Event Nunj;

/* wait for event */

/* 1SR can be witten as per user requirenments */

2.2.5.6 Error and Alarm Generations

There are two system event wires that are dedicated from the frame synchronization module for error and
alarm conditions. The user arbitrarily chooses one to be error and the other to be alarm. Any of the
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error/alarm states can be ORed to trigger either or both of the two dedicated system event wires. Both
these system event wires are broadcast to all DSP cores and major TMS320C6474 subsystems for actual
routing and use. An example subsystem is a general-purpose timer. If the user requires an alarm condition
to interrupt a given DSP core, the particular wire that is designated as alarm should be enabled as an

interrupt.

timer_err_sys_sync_err
timer_err_rp3_sync_err
timer_err_tod_sync_err
sync_err_sys_wdog_fail
sync_err_tod_wdog_fail
sync_err_rp3_wdog_fail
sync_err_crc_err
sync_err_fb_databit_error
sync_err_type_reserve
sync_err_type_spare
sync_err_type_unsupported
sync_timer_sync_tod
sync_timer_sync_rp3
sync_timer_sync_sys
timer_err_tod_overflow

vbetl_err_set_wr
vbcfl_err_dr_wr

vbus_clk@—————

vbus_w_data

Figure 10. Error and Alarm Generation
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Possible error or alarm conditions are received from various circuits in the FSYNC module. The error
conditions are synchronized to the VBUS clock and captured with a rising-edge detect. These raw errors
can be set or cleared via VBUS writes. The resultant error flags are enabled or disabled with the two mask
registers shown in Figure 10. Each mask register is set or cleared. The raw-error and masked-error flags
can be read via VBUS reads. The raw errors are set and cleared under software control for debug
purposes. The various fail conditions are listed in Table 8.

Table 8. Error and Alarm Conditions

Bit Error Description

0 SYSTEM_FRAME_FAIL  RP1, TRT, or UMTS_SYNC frame synchronization source was resynchronized. The
system timer predicted a different frame alignment or RP1 frame number mismatch than
the SYNC_BURST, or alternate synchronization pulse, dictated. Bit is not set at the first
synchronization after reset.

1 RP3_FRAME_FAIL RP1 or UMTS_SYNC frame synchronization source was resynchronized. The RP3 timer

predicted a different frame alignment or RP1 frame number mismatch than the
SYNC_BURST, or alternate synchronization pulse, dictated. Bit is not set at the first
synchronization after reset.
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Table 8. Error and Alarm Conditions (continued)
Bit Error Description
2 TOD_FRAME_FAIL RP1 frame synchronization source was resynchronized. The timers predicted a different

frame alignment or RP1 timestamp number mismatch than the SYNC_BURST dictated.
RP1 only. Bit is not set at the first synchronization after reset.

3 FSYNC_WDOG_FAIL Did not receive a new SYNC_BURST to update the timers within the minimum update
time. Minimum update time is dictated by the FSYNC Update Register. RP1 only.

4 RP3_WDOG_FAIL Did not receive a new SYNC_BURST to update the timers within the minimum update
time. Minimum update time is dictated by the FSYNC Update Register. RP1 only.

5 TOD_WDOG_FAIL Did not receive a new SYNC_BURST to update the timers within the minimum update
time. Minimum update time is dictated by the FSYNC Update Register. RP1 only.

6 CRC_FAIL CRC check failed. RP1 only.

BIT_WIDTH_FAIL Each bit of the SYNC_BURST is supposed to be eight SCLKs in length. This error

condition is flagged if a bit is measured to be less than eight SCLKSs or if the end bit is
not found. RP1 only.

8 TYPE_RESERVE SYNC_BURST is of type Reserved or Not Used. The reserved format should never be
observed on the frame synchronization interface using the RP1 mechanism. RP1 only.
Not set when a frame burst is discarded due to CRC errors.

9 TYPE_SPARE SYNC_BURST is of type Spare using the RP1 mechanism. This is not a true error
condition. It is envisioned that this error condition would be masked. RP1 only.
Not set when a frame burst is discarded due to CRC errors.

10 TYPE_UNSUPPORTED SYNC_BURST is of a type that is different than the type programmed in the FSYNC
RP1 Type Select Register. RP1 only.
Not set when a frame burst is discarded due to CRC errors.

11 TYPE_TOD SYNC_BURST is of type Time of Day. RP1 only.
Not set when a frame burst is discarded due to CRC errors.
May be used to check resync of timer when the CTL1 register, RESYNC_MODE = 1.

12 TYPE_RP3 RP1_MODE = 1: TYPE_RP3 = 1; SYNC_BURST is of type RP3.
RP1_MODE =0: TYPE_RP3 =0
Not set when a frame burst is discarded due to CRC errors.
May be used to check resync of timer when the CTL1 register, RESYNC_MODE = 1.

13 TYPE_SYSTEM RP1_MODE = 1: TYPE_SYSTEM = 1; SYNC_BURST is of a type that matches the
selected system type.
RP1_MODE = 0; TYPE_SYSTEM =0
Not set when a frame burst is discarded due to CRC errors.
May be used to check resync of timer when the CTL1 register, RESYNC_MODE = 1.

14 TOD_OVERFLOW Time-of-day counter has overflowed.

Follow this sequence when an error/alarm condition occurs:

1.

2.

Set the ERR_SET_MASK_0/ERR_SET_MASK 1 register to enable the selected interrupt flags. The bit
positions are shown in Table 8.

When a fail condition occurs and its mask bit is set to 0x1, it will produce a one VBUS_CLK width that
is wired to interrupt handling logic. Once this FSYNC_ERR_ALARM pulse is generated, subsequent
pulses are disabled until further interrupt processing by the CPU.

The CPU reads the ERR_INT_SRC_RAW register which shows all the fail conditions that have
occurred and it reads the ERR_MASKED_STAT_0/ERR_MASKED_STAT _1 register to find the
masked source state of interrupt. The value 0x1 shows it is active.

The CPU then clears the ERR_CLEAR_MASK_0/ERR_CLEAR_MASK 1 register, if needed.

If the CPU wants to re-evaluate/re-arm the interrupt, then there is no need to clear the
ERR_CLEAR_MASK_O0/ERR_CLEAR_MASK_1 register, but the ERR_END_OF_INT register needs to
be programmed. The interrupt line will be re-evaluated and generate a single pulse if the aggregated
masked-interrupt source is high.

The FSYNC module also supports setting the interrupts by programming the ERR_INT_SET register and
clearing the interrupt by programming the ERR_INT_CLEAR register.

2.256.1

Error/Alarm Programming Sequence

CSL_FsyncQbj nyFsyncQj ;
CSL_FsyncHandl e hFsync;
CSL_FsyncSet up nmyFsyncCf g;
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CSL_FsyncRplPayl oadObj *pfsyncWdnmaFddCapt ureVal ;
CSL_FsyncRplTypeFi el d *pfsyncRplTypeCapt ureVal ;
CSL_I nt cHandl e hl nt cFsync;

CSL_FsyncErr Event MaskQbj mnyFsyncErr Event MaskCf g;
CSL_Status status;

/* The bel ow function do the setup for interrupt and hook the isr */
/* fsync Event Cl Cn_EVT12[Pin 92] of CGEMIntr Controller is hooked to int04 */

hl ntcFsync = fsyncintrinit(CSL_I NTC_VECTI D 4, CSL_I NTC_EVENTI D_92) ;

/* Hook the ISRs for eventQO */
CSL_i nt cHookl sr (CSL_| NTC_VECTI D_4, &f sync_event Err0_| SR);

/* Clear the Event */
CSL_i nt cHwCont r ol (hl nt cFsync, CSL_I NTC_CVD_EVTCLEAR, NULL);

/* Enabl e the Event */
CSL_intcHwControl (hlntcFsync, CSL_I NTC_CVMD EVTENABLE, NULL);

/* Initialize CSL library, this step is required */
CSL_fsyncl nit (NULL);

/* Open handle for fsync */
hFsync = CSL_fsyncOpen(&ryFsyncObj, CSL_FSYNC, NULL, &status);

/* Read the setup values fromuser defined paraneters */
myFsyncCf g = fsyncSet upVal ues(fsyncSet upParani0]);

/*Program the frame sync setup registers nanmely CTL1 and Init Registers */
CSL_f syncHwSet up( hFsync, &nmyFsyncCfg);

/*Fill the user defined values in ErrSet MaskO and Err Set Maskl Reg */
myFsyncErr Event MaskCf g = fsyncErr Event Set upVal ues(fsyncErr Evnt Set upPar ani 0] ) ;

/* Program Err Set Mask 0 and Err Set Mask 1 to enable System Frane Error condition*/
CSL_f syncHwCont r ol (hFsync, CSL_FSYNC CVD ENABLE ERR EVENT, (void *)&nmyFsyncErrEvent MaskCf g);

CSL_f syncHwContr ol (hFsync, CSL_FSYNC CVD ENABLE TI MER, (void *)&ctrl Arg);
CSL_fsyncSet CkSt at Bi t (hFsync) ;

/* Programthe test bench in such that frame nunbers are not increnented for System Frame */
/*This creates SYSTEM FRAME FAIL error condition . The event can be connected to one of the CPU
I NT pi n*/

/*1SR can be witten to read the status of error interrupt as shown bel ow*/

/! Read value of Err Masked StatusO and Err Masked Status 1 reg
CSL_f syncGet HwSt at us(hFsync, CSL_FSYNC_QUERY_ERR _EVENT_O, (void *)&errMaskSt at OVal ue);
CSL_f syncGet HaSt at us(hFsync, CSL_FSYNC QUERY_ERR EVENT 1, (void *)&errMaskStat 1Val ue);

/! Read value of Err Int StatusO and Err Int Status 1 reg

fsync_CSL_fsyncGet Err | nt MaskOReg( hFsync, &err | nt MaskO) ;

fsync_CSL_fsyncGet Errlnt Mask1lReg( hFsync, &err | nt Maskl);

fsync_CSL_f syncGet Err | nt Sour ceRawReg( hFsync, &err | nt Raw) ;
/*Di sabl e Error Event Ceneration */

CSL_f syncHwCont r ol (hFsync, CSL_FSYNC_CMVD_DI SABLE_ERR EVENT, (voi d *) &wyFsyncErr Event MaskCf g) ;
/*Cl ose the Fsync Handl e */

CSL_f syncd ose(hFsync) ;

CSL_i nt cHwControl (hl ntcFsync, CSL_|I NTC_CVD_EVTCLEAR, NULL);

CSL_i ntcd ose(hl ntcFsync);

2.25.7 Emulation Control

The EMUCTL register has two bits, FREE and SOFT, that determine the FSYNC behavior when the
EMU_SUSP input is asserted (= 1). Table 9 shows the behavior of the FSYNC module when the FREE
and SOFT bits are programmed.

SPRUG13-0October 2008 C6474 Frame Synchronization

Submit Documentation Feedback
Copyright © 2008, Texas Instruments Incorporated

31


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUG13

13 TEXAS

INSTRUMENTS
Peripheral Architecture www.ti.com
Table 9. EMUSUSP Control
FREE SOFT Halt Some Events (EMU_EVENT_DISABLE) Halt All Events Halt Timers
0 0 1 0 0
0 1 0 1 1
1 X 0 0 0

The EMUMASK register is used to control the behavior of the event generation during emulation suspend.
There are 30 bits that disable the associated event when they are set.

2.3 Initialization
The FSYNC module should be initialized as follows:
» Perform the interrupt handling setup, if needed.
» Program the FSYNC control registers either for event generation or error/alarm checking.
* Arm the timer by programming the FSYNC_CTL2_ARM_TIMER bit of the CTL2 register.
» To read the timer values, halt the timer by programming the FSYNC_CTL2_TIMER_HALT bit of the
CTL2 register and read the RP3VAL/SYSVAL registers.
For RP1 frame synchronization, ensure that the SYNC_BURST is updated by reading the capture register.
The timer will start only when the SYNC_BURST is updated and the FSYNC_CTL2_ARM_TIMER bit is
set.
For non-RP1 frame synchronization, the timer starts only after the arrival of the sync signal. The
FSYNC_CTL2_ARM_TIMER bit of the CTL2 register should be set.
Even though force event logic is not related to timer, the FSYNC_CTL2_ARM_TIMER bit of the CTL2
register should be set after programming the EVT_FORCE register.
23.1 Restarting
To reprogram the timers for event generation, use the following sequence:
1. Halt the timer by programming the FSYNC_CTL2_TIMER_HALT bit in the CTL2 register.
2. Clear the FSYNC_CTL2_ARM_TIMER bit of the CTL2 register (disarming).
3. Clear the FSYNC_CTL2_TIMER_HALT bit of the CTL2 register.
4. Perform any set-up changes to timers and event generators.
5. Setthe FSYNC_CTL2_ARM_TIMER bit of the CTL2 register (arming) and wait for the sync pulse.
Do not reprogram the timer register before disarming the timer.
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Registers

3 Registers

All memory-mapped registers allow for 32-bit access only. For all software registers, access is limited to a
32-bit word.

3.1 FSYNC Control and Status Registers
The FSYNC control and status registers are classified into four categories:

FSYNC Control Registers
FSYNC Terminal Count Registers
FSYNC Error/Alarm Registers
FSYNC Timer Control Registers.

3.1.1 FSYNC Control Registers

The initial bit value after reset for all registers is 0, unless otherwise noted. The address range for FSYNC
is base address + 000 to 3FF (hexadecimal). Base address 0XBBBB_BNNN, where NNN = hex address,
offset is specified in Table 10.

Table 10. RP1 Control and Status Registers

Register Name

See

Offset Address Acronym
0BO SCRATCH
0B4 CTL1
0B8 CTL2
0BC EMUCTL
0Co EMUMASK
0C4 RP1TS
0cs UPDATE
0occC RP3INIT
0D0 SYSINIT
128 TOD1
12C TOD2
130 RP31
134 RP32
138 SYS1
13C SYS2
168 SYSTC
16C RP3TC
170 TYPE
174 TODVAL
178 RP3VAL
17C SYSVAL

Scratch Register

FSYNC Control Register 1

FSYNC Control Register 2

FSYNC Emulation Control Register
FSYNC Emulation Mask Register
FSYNC RP1 Type Select Register
FSYNC Update Register

FSYNC RP3 Initialization Register
FSYNC System Initialization Register
FSYNC Time-of-Day Capture Register 1
FSYNC Time-of-Day Capture Register 2
FSYNC RP3 Capture Register 1
FSYNC RP3 Capture Register 2
FSYNC System Capture Register 1
FSYNC System Capture Register 2
FSYNC System Terminal Count Register
FSYNC RP3 Terminal Count Register
FSYNC Type Capture Register

FSYNC Time-of-Day Value Register
FSYNC RP3 Value Register

FSYNC System Value Register

Section 3.1.1.1
Section 3.1.1.2
Section 3.1.1.3
Section 3.1.1.4
Section 3.1.1.5
Section 3.1.1.6
Section 3.1.1.7
Section 3.1.1.8
Section 3.1.1.9
Section 3.1.1.10
Section 3.1.1.11
Section 3.1.1.12
Section 3.1.1.13
Section 3.1.1.14
Section 3.1.1.15
Section 3.1.1.16
Section 3.1.1.17
Section 3.1.1.18
Section 3.1.1.19
Section 3.1.1.20
Section 3.1.1.21
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3.1.1.1  Scratch Register
The scratch register (SCRATCH) is mainly used for debugging purpose. It is shown in Figure 11.

Figure 11. Scratch Register
31 0
SCRATCH_REGISTER
R/W-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
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3.1.1.2

FSYNC Control Register 1 (CTL1)

The FSYNC control register 1 (CTL1) sets up the RP1 mode configuration. The initial bit value after reset
for all fields is 0, unless otherwise noted. The CTL1 register is shown in Figure 12 and described in

Table 11.
Figure 12. FSYNC Control Register 1 (CTL1)
31 30 29 28 27 26 25 24
Reserved CRC_INVERT C'f/il—_'L']‘I'ET— CRC_POSITION TOL'JDS—'ACE;EP— CRC_USAGE | RESYNC_MODE
R-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
23 22 21 18 17 16
SYNC_MODE Rspfs—_ETQ”\ljéE— TOD_SYNC_DELAY SYSTEM_SYNC_DELAY
R/W-0 R/W-0 R/W-0 R/W-0
15 14 13 10 9 8
SYSTEM_SYNC_DELAY RP3_SYNC_DELAY Reserved CLICSYSTEM.
R/W-0 R/W-0 R-0 R/W-0
7 6 5 4 3 2 1 0
CLK?ISJE;EM— Reserved CLK_RP3_TIMER SYNC_SYSTEM_TIMER SYNC_RP3_TIMER
R/W-0 R-0 R/W-0 R/W-0 R/W-0

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

Table 11. FSYNC Control Register 1 (CTL1) Field Descriptions

Bit Field

Value

Description

31-30 | Reserved

Reserved

29 CRC_INVERT

CRC Invert
CRC is not inverted (default)
CRC is inverted

28 | CRC_INIT_VALUE

CRC Initialization Value
CRC calculator is initialized to 0x0000 (default)
CRC calculator is initialized to OXFFFF

27 CRC_POSITION

CRC Position
CRC bit 16 received first (default)
CRC bit 1 received first

26 | TOD_LEAP_USAGE

Time-of-Day Leapsecond Usage
Do not add leapseconds to time of day timer (default)
Add leapseconds to the time of day timer

25 | CRC_USAGE

CRC Usage

Regardless of CRC, use the sync_burst message (default)
CRC error reporting will be disabled

If CRC check fails, discard sync_burst message
The CRC will be checked for errors in RP1_mode only

24 RESYNC_MODE

Resynchronization Mode
Do not automatically resynchronize (default)
Automatically resynchronize when a new sync is out of alignment

23 | SYNC_MODE

Synchronization Mode
Non-RP1, disable RP1 sync mechanism
OBSAI-RP1 synchronization is used (default)
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Table 11. FSYNC Control Register 1 (CTL1) Field Descriptions (continued)

Bit

Field

Value

Description

22

RP3_EQUAL_SYS_TIMER

RP3 Equalization System Timer
Separate RP3 and system timer used (default)
System timer only is used

21-18

TOD_SYNC_DELAY

Time-of-Day Synchronization Delay

Select amount of delay for TOD frame synchronization. Delay is in whole selected input
clock increments.

0000b (default)

17-14

SYSTEM_SYNC_DELAY

System Synchronization Delay

Select amount of delay for system frame synchronization. Delay is in whole selected input
clock increments.

0000b (default)

13-10

RP3_SYNC_DELAY

RP3 Synchronization Delay

Select amount of delay for RP3 frame synchronization. Delay is in selected input clock
increments.

0000b (default)

Reserved

Reserved

8-7

CLK_SYSTEM_TIMER

w N P O

Clock System Timer
VBUS_CLK/3 (default)
TRT_CLOCK

FSYNC_CLOCK differential inputs
UMTS_CLOCK

Reserved

Reserved

5-4

CLK_RP3_TIMER

w N P O

Clock RP3 Timer

VBUS_CLK/3 (default)
TRT_CLOCK (not normally used)
FSYNC_CLOCK differential inputs
UMTS_CLOCK

3-2

SYNC_SYSTEM_TIMER

w N P O

Synchronization System Timer

OBSAI-RP1 differential FRAME_BURST (default)
UMTS_SYNC

TRT

SYSTEM_TEST_SYNC

1-0

SYNC_RP3_TIMER

w N P O

Synchronization RP3 Timer

OBSAI-RP1 differential FRAME_BURST (default)
UMTS_SYNC

TRT (not normally used)

SYSTEM_TEST_SYNC
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3.1.1.3 FSYNC Control Register 2 (CTL2)

The FSYNC control register 2 (CTL2) controls the arming, halting, SYSTEM_TEST_SYSNC and some
run-time control. The FSYNC_CTL2_ARM_TIMER bit in this register should be enabled for generating
events. The CTL2 register is shown in Figure 13 and described in Table 12.

Figure 13. FSYNC Control Register 2 (CTL2)

31 8
‘ Reserved ‘
R-0

7 6 5 4

\ FSYNC_CTL2_FSYNC_RUN \ FSYNC_CTL2_SYS_TEST_SYNC Reserved \

R/W-0 R/W-0 R-0

3 2 1 0

\ Reserved \ FSYNC_CTL2_ARM_TIMER Reserved FSYNC_CTL2_TIMER_HALT \

R-0 R/W-0 R-0 R/W-0

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

Table 12. FSYNC Control Register 2 (CTL2) Field Descriptions

Bit Field Value | Description
31-8 | Reserved Reserved
7 FSYNC_CTL2_FSYNC_RUN FSYNC_CTL2_FSYNC_RUN =1, FSYNC is running. This bit will be cleared

upon a module reset and may also cleared by software .This bit will be set by
the CPU after the frame synchronization module detects its first
synchronization input and starts the system timer and the CPU has determined
that events are being generated as expected. If an error occurs, fs_err_alarm
=1, while running, this bit will be cleared. If the FSYNC is auto resynchronized,
FSYNC_CTL2_FSYNC_RUN bit will need to be set again by the CPU.

6 FSYNC_CTL2_SYS_TEST_SYNC Create an internal sync pulse. Only used when the CTL1 Register
syncRP3Timer and syncSystemTimer both select this. Once this bit is enabled
it effectively forces the start of both RP3 and System timer by forcing a sync
when it is selected.

5-3 Reserved Reserved
2 FSYNC_CTL2_ARM_TIMER Arms both RP3 and System timers to start when synchronization occurs.
Enables event generation when =1.
1 Reserved Reserved
0 FSYNC_CTL2_TIMER_HALT Halts both RP3 and System timers.
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3.1.1.4  FSYNC Emulation Control Register (EMUCTL)

The FSYNC emulation control register (EMUCTL) is used to control the FSYNC behavior when
EMUSUSP input is asserted. The EMUCTL register is shown in Figure 14 and described in Table 13.

Figure 14. FSYNC Emulation Control Register (EMUCTL)

31 16
‘ Reserved ‘
R-0
15 2 1 0
] Reserved | FREE [ SOFT |
R-0 RIW-0  R/W-0

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

Table 13. FSYNC Emulation Control Register (EMUCTL) Field Descriptions

Bit Field Value | Description
31-2 | Reserved Reserved
1 FREE Free
Ignore EMUSUSP input signal to FSYNC
0 SOFT Soft
Free-run timers disable some events use, EMUMASK register to control
Halt timer events
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3.1.1.5 FSYNC Emulation Mask Register (EMUMASK)

The FSYNC emulation mask register (EMUMASK) is used to disable some events when the SOFT bit in
the EMUCTL register is 0. The EMUMASK register is shown in Figure 15 and described in Table 14.

Figure 15. FSYNC Emulation Mask Register (EMUMASK)

31 30 29 0
| Rsvd | DISABLE_ASSOCIATED _EVENTS
R-0 RIW-0

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

Table 14. FSYNC Emulation Mask Register (EMUMASK) Field Descriptions

Bit Field Value | Description
31-30 | Reserved Reserved
29-0 | DISABLE_ASSOCIATED_EVENTS Disable Associated Events

Disable events when EMUSUSP is allowed and the SOFT bit of EMUCTL = 0
Do not disable associated event

1 Disable associated event
bit 0 = EVENTO, bit 1 = EVENT1, etc.

SPRUG13-October 2008 C6474 Frame Synchronization 39

Submit Documentation Feedback
Copyright © 2008, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUG13

Registers

13 TEXAS
INSTRUMENTS

www.ti.com

3.1.16

31

FSYNC RP1 Type Select Register (RP1TS)

The FSYNC RP1 type select register (RP1TS) is used to select the type field to synchronize with the
system timer. This register can be programmed only for RP1-mode synchronization. The RP1TS register

is shown in Figure 16 and described in Table 15.

Figure 16. FSYNC RP1 Type Select Register (RP1TS)

16

Reserved

15

R-0

Reserved

SYSTEM_TIMER_RP1_SYNC |

R-0

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

R/W-0

Table 15. FSYNC RP1 Type Select Register (RP1TS) Field Descriptions

Bit Field Value | Description
31-8 | Reserved Reserved
7-0 SYSTEM_TIMER_RP1_SYNC System Timer RP1 Synchronization
The supported types to be programmed for RP1-mode synchronization are:
02h | WCDMA/FDD
07h | CDMA2000
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3.1.1.7 FSYNC Update Register (UPDATE)

The values programmed in the FSYNC update register (UPDATE) are used in watchdog timers to flag
error conditions if the timer times out before its synchronization burst type is found. There are three
watchdog timers for the three burst types: RP3, system and time of day. The programmed time in this
register is in number of RP3 frames for the RP3 watchdog, number of system frames for the system timer,
and time-of-day watchdog. The UPDATE register is shown in Figure 17 and described in Table 16.

Figure 17. FSYNC Update Register (UPDATE)

31 24 23 16
\ Reserved \ TOD_FRAME_UPDATE_RATE |
R-0 RIW-0
15 8 7 0
\ RP3_FRAME_UPDATE_RATE \ WCDMA_FRAME_UPDATE_RATE |
RIW-0 RIW-0

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

Table 16. FSYNC Update Register (UPDATE) Field Descriptions

Bit Field Value | Description
31-24 | Reserved Reserved
23-16 | TOD_FRAME_UPDATE_RATE Time-of-Day Frame Update Rate in system frame boundaries
15-8 | RP3_FRAME_UPDATE_RATE RP3 Frame Update Rate in RP3 frame boundaries

7-0 WCDMA_FRAME_UPDATE_RATE System Frame Update Rate in system frame boundaries
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3.1.1.8 FSYNC RP3 Initialization Register (RP3INIT)

The FSYNC RP3 initialization register (RP3INIT) is used to load the initial value in the RP3 timer. This
register is programmed in non-RP1-mode synchronization. The RP3INIT register is shown in Figure 18
and described in Table 17.

Figure 18. FSYNC RP3 Initialization Register (RP3INIT)

31 28 27 16
Reserved FRAME_NUM
R-0 RIW-0
15 2 1 0
\ SLOT_NUM [ CHIP_NUM |
RIW-0 RIW-0

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

Table 17. FSYNC RP3 Initialization Register (RP3INIT) Field Descriptions

Bit Field Value | Description
31-28 | Reserved Reserved
27-16 | FRAME_NUM Frame Number
Writes the initial frame value of the RP3 timer, non-RP1-mode only
15-12 | SLOT_NUM Slot Number
Writes the initial slot value of the RP3 timer, non-RP1-mode only
11-0 | CHIP_NUM Chip Number
Writes the initial chip value of the RP3 timer, non-RP1-mode only
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3.1.1.9 FSYNC System Initialization Register (SYSINIT)

The FSYNC system initialization register (SYSINIT) loads the initial value in the system timer. This register
is programmed in non-RP1-mode synchronization. The SYSINIT register is shown in Table 18 and

described in Figure

19.

Figure 19. FSYNC System Initialization Register (SYSINIT)

31 28 27
Reserved FRAME_NUM
R-0 RIW-0
15 2 1
\ SLOT_NUM [ CHIP_NUM |
RIW-0 RIW-0

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

Table 18. FSYNC System Initialization Register (SYSINIT) Field Descriptions

Bit Field

Value

Description

31-28 | Reserved

Reserved

27-16 | FRAME_NUM

Frame Number
Writes the initial frame value of the system timer, non-RP1-mode only

15-12 | SLOT_NUM Slot Number
Writes the initial slot value of the system timer, non-RP1-mode only
11-0 | CHIP_NUM Chip Number

Writes the initial chip value of the system timer, non-RP1-mode only
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3.1.1.10 FSYNC Time-of-Day Capture Register 1 (TOD1)

The FSYNC time-of-day capture register 1 is a read-only register used to capture the RP1 information
payload LSBs from the TOD type SYNC_BURST. The TOD1 register is shown in Figure 20 and described
in Table 19.

Figure 20. FSYNC Time-of-Day Capture Register 1 (TOD1)
31 0
FSYNC_TOD1_TOD_LS
R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 19. FSYNC Time-of-Day Capture Register 1 (TOD1) Field Descriptions

Bit Field Value | Description

31-0 |FSYNC_TOD1 TOD_LS Time-of-Day Least-Significant bits
Captures the RP1 type information payload LSBs [31:0] when a TOD type SYNC_BURST

occurs
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3.1.1.11 FSYNC Time-of-Day Capture Register 2 (TOD2)

The FSYNC time-of-day capture register 2 (TOD2) is a read-only register used to capture the RP1
information payload MSBs from the TOD type SYNC_BURST. The TOD2 register is shown in Figure 21
and described in Table 20.

Figure 21. FSYNC Time-of-Day Capture Register 2 (TOD2)

31 0
FSYNC_TOD1 TOD _MS
R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 20. FSYNC Time-of-Day Capture Register 2 (TOD2) Field Descriptions
Bit Field Value | Description
31-0 |FSYNC_TOD1 _TOD_MS Time-of-Day Most-Significant bits
Captures the RP1 type information payload MSBs [63:32] when a TOD type
SYNC_BURST occurs
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3.1.1.12 FSYNC RP3 Capture Register 1 (RP31)

The FSYNC RP3 capture register 1 (RP31) is a read-only register used to capture the RP1 information
payload LSBs from the RP3 type SYNC_BURST. The RP31 register is shown in Figure 22 and described

in Table 21.

Figure 22. FSYNC RP3 Capture Register 1 (RP31)
31 0
FSYNC_RP31_RP3_LS
R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 21. FSYNC RP3 Capture Register 1 (RP31) Field Descriptions

Bit Field Value | Description

31-0 |FSYNC_RP31_RP3 LS RP3 Least-Significant bits
Captures the RP1 type information payload LSBs [31:0] when an RP3 type

SYNC_BURST occurs
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3.1.1.13 FSYNC RP3 Capture Register 2 (RP32)

The FSYNC RP3 capture register 2 (RP32) is a read-only register used to capture the RP1 information
payload MSBs from the RP3 type SYNC_BURST. The RP32 register is shown in Figure 23and described

in Table 22.

31

Figure 23. FSYNC RP3 Capture Register 2 (RP32)

FSYNC_RP31_RP3_MS

R-0

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

Table 22. FSYNC RP3 Capture Register 2 (RP32) Field Descriptions

Bit Field

Value

Description

31-0 |FSYNC_RP31_RP3_MS

RP3 Most-Significant bits
Captures the RP1 type information payload MSBs [63:32] when an RP3 type

SYNC_BURST occurs

SPRUG13-0ctober 2008
Submit Documentation Feedback

C6474 Frame Synchronization

Copyright © 2008, Texas Instruments Incorporated

47


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUG13

13 TEXAS
INSTRUMENTS

Registers www.ti.com

3.1.1.14 FSYNC System Capture Register 1 (SYS1)

The FSYNC system capture register 1 (SYS1) is a read-only register used to capture the RP1 information
payload LSBs from the system type SYNC_BURST. The SYS1 register is shown in Figure 24 and
described in Table 23.

Figure 24. FSYNC System Capture Register 1 (SYS1)
31 0
FSYNC_SYS1_SYS_LS
R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 23. FSYNC System Capture Register 1 (SYS1) Field Descriptions

Bit Field Value | Description

31-0 |FSYNC_SYS1 SYS LS System Least-Significant bits
Captures the RP1 type information payload LSBs [31:0] when a WCDMA/FDD type

SYNC_BURST occurs
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3.1.1.15 FSYNC System Capture Register 2 (SYS2)

The FSYNC system capture register 2 (SYS2) is a read-only register used to capture the RP1 information
payload MSBs from the system type SYNC_BURST. The SYS2 register is shown in Figure 25 and

described in Table 24.
Figure 25. FSYNC System Capture Register 2 (SYS2)

31 0
FSYNC_SYS1 _SYS_MS
R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 24. FSYNC System Capture Register 2 (SYS2) Field Descriptions
Bit Field Value | Description
31-0 |FSYNC_SYS1_SYS MS System Most-Significant bits
Captures the RP1 type information payload MSBs [63:32] when a WCDMA/FDD type
SYNC_BURST occurs
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3.1.1.16 FSYNC System Terminal Count Register (SYSTC)

The FSYNC system terminal count register (SYSTC) programs the chip, slot, and sub-chip system timer
TC values. The chip TC values are programmed in the circular buffer and the chip TC RAM wrap address
is programmed in the SYSTC register. The SYSTC register is shown in Figure 26 and described in

Table 25.
Figure 26. FSYNC System Terminal Count Register (SYSTC)
31 16
Reserved
R-0
15 13 12 9 8 5 4 0
NUM_CHIP_TERMINAL_
Reserved COUNT-1. LAST_SLOT_NUM LAST_SAMPLE_NUM
R-0 R/W-0 R/W-0 R/W-0

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

Table 25. FSYNC System Terminal Count Register (SYSTC) Field Descriptions

Bit Field Value | Description
31-13 | Reserved Reserved
12-9 NUM_CHIP_TERMINAL_COUNT-1 Chip Terminal Count Number 1

The value programmed defines the circular buffer width. The default value is
0x0, which means the buffer depth is Ox1.

8-5 LAST_SLOT_NUM Last Slot Number

Slot terminal count controls the frame count. For example, if frame count is
0x4, when the slot counter reaches 0x4, the frame counter will be incremented
by Ox1.

4-0 LAST_SAMPLE_NUM Last Sample Number
Input clock divider controls the chip rate

3.1.1.16.1 FSYNC System Timer Circular Buffer (SYSTC_RAM)

This circular buffer contains 10 locations allowing a maximum of 10 different CHIP_TC values. The buffer
depth is controlled by the CHIP_TC_RAM wrap address bit of the SYSTC_RAM buffer. Table 26 shows
the SYSTC_RAM buffer.

The base address is Oxbbbb_bnnn, where nnn = the hex address specified in the table.

Table 26. FSYNC System Timer Circular Buffer (SYSTC_RAM)

Hex Address Bit [11:0] Description
100 CHIP_TCO Terminal count RAM for chip count.
104 CHIP_TC1
108 CHIP_TC2
10C CHIP_TC3
110 CHIP_TC4
114 CHIP_TC5
118 CHIP_TC6
11C CHIP_TC7
120 CHIP_TCS8
124 CHIP_TC9
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3.1.1.17 FSYNC RP3 Terminal Count Register (RP3TC)

The FSYNC RP3 terminal count register (RP3TC) is used to program the chip, slot, and sub-chip RP3
timer TC values. The chip TC values are programmed in the circular buffer and the chip TC RAM wrap
address is programmed in the RP3TC register. The RP3TC register is shown in Figure 27 and described

in Table 27.
Figure 27. FSYNC RP3 Terminal Count Register (RP3TC)
31 16
Reserved
R-0
15 13 12 9 8 5 4 0
NUM_CHIP_TERMINAL_
Reserved COUNT-1. LAST_SLOT_NUM LAST_SAMPLE_NUM
R-0 R/W-0 R/W-0 R/W-0

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

Table 27. FSYNC RP3 Terminal Count Register (RP3TC) Field Descriptions

Bit Field Value | Description
31-13 | Reserved Reserved
12-9 NUM_CHIP_TERMINAL_COUNT-1 Chip Terminal Count Number 1

The value programmed defines the circular buffer width. The default value is
0x0, which means the buffer depth is Ox1.

8-5 LAST_SLOT_NUM Last Slot Number

Slot terminal count controls the frame count. For example, if frame count is
0x4, when the slot counter reaches 0x4, the frame counter will be incremented
by Ox1.

4-0 LAST_SAMPLE_NUM Last Sample Number
Input clock divider controls the chip rate

3.1.1.17.1 RP3TC_RAM

This circular buffer contains 10 locations allowing a maximum of 10 different CHIP_TC values. The buffer
depth is controlled by the CHIP_TC_RAM wrap address bit of the RP3TC register. Table 28 shows the
RP3TC_RAM buffer.

Table 28. FSYNC RP3 Timer Circular Buffer (RP3TC_RAM)

Hex Address Bit [11:0] Description
100 CHIP_TCO Terminal count RAM for chip count.
104 CHIP_TC1
108 CHIP_TC2
10C CHIP_TC3
110 CHIP_TCA4
114 CHIP_TC5
118 CHIP_TC6
11C CHIP_TC7
120 CHIP_TCS8
124 CHIP_TC9

3.1.1.18 FSYNC Type Capture Register (TYPE)

The FSYNC type capture register (TYPE) is a read-only register used to capture the type information from
the SYNC_BURST. The TYPE register is shown in Figure 28 and described in Table 29.
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Figure 28. FSYNC Type Capture Register (TYPE)
31 8
‘ Reserved ‘
R-0
7 0

FSYNC_TYPE_TYPE |

R-0

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

Table 29. FSYNC Type Capture Register (TYPE) Field Descriptions

Bit Field Value | Description
31-8 | Reserved Reserved
7-0 FSYNC_TYPE_TYPE FSYNC Type
Captures the RP1 type information when a new type is read
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3.1.1.19 FSYNC Time-of-Day Value Register (TODVAL)
The FSYNC time-of-day value register (TODVAL) is a read-only register that gives the current value of the

TOD timer. To read this register, halt the timer by programming the FSYNC_CTL2_TIMER_HALT bit of

the CTL2 register and read the value of the timer. The TODVAL register is shown in Figure 29 and

described in Table 30.

Figure 29. FSYNC Time-of-Day Value Register (TODVAL)

31

FSYNC_TODVAL_VALUE

R-0

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

Table 30. FSYNC Time-of-Day Value Register (TODVAL) Field Descriptions

Bit Field

Value

Description

31-0 |FSYNC_TODVAL_VALUE

FSYNC Time-of-Day Value
Reads the current value of the TOD timer.
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3.1.1.20 FSYNC RP3 Value Register (RP3VAL)

The FSYNC RP3 Value Register (RP3VAL) is a read-only register that gives the current value of the RP3
timer. To read this register, halt the timer by programming the FSYNC_CTL2_TIMER_HALT bit of the
CTL2 register and read the value of the timer. The RP3VAL register is shown in Figure 30 and described

in Table 31.
Figure 30. FSYNC RP3 Value Register (RP3VAL)
31 28 27 16
\ Reserved | FSYNC_RP3VAL_FRAME |
R-0 R-0
15 12 11 0
| FSYNC_RP3VAL_SLOT | FSYNC_RP3VAL_CHIP \
R-0 R-0

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

Table 31. FSYNC RP3 Value Register (RP3VAL) Field Descriptions

Bit Field Value | Description
31-28 | Reserved Reserved
27-16 | FSYNC_RP3VAL_FRAME FSYNC RP3 Value Frame
Reads the current frame value of the RP3 timer
15-12 |FSYNC_RP3VAL_SLOT FSYNC RP3 Value Slot
Reads the current slot value of the RP3 timer
11-0 |FSYNC_RP3VAL_CHIP FSYNC RP3 Value Chip
Reads the current chip value of the RP3 timer
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3.1.1.21 FSYNC System Value Register (SYSVAL)

The FSYNC System Value Register (SYSVAL) is a read-only register which gives the current value of the
system timer. To read this register, halt the timer by programming the FSYNC_CTL2_TIMER_HALT bit of
the CTL2 register and read the value of the timer. The SYSVAL register is shown in Figure 31 and

31

described in Table 32.

28

Figure 31. FSYNC System Value Register (SYSVAL)

Reserved

FSYNC_SYSVAL_FRAME

15

R-0
12

R-0

| FSYNC_SYSVAL_SLOT |

FSYNC_SYSVAL_CHIP

R-0

R-0

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

Table 32. FSYNC System Value Register (SYSVAL) Field Descriptions

Bit Field Value | Description
31-28 | Reserved Reserved
27-16 | FSYNC_SYSVAL_FRAME FSYNC System Value Frame
Read the current frame value of the RP3 timer
15-12 | FSYNC_SYSVAL_SLOT FSYNC System Value Slot
Read the current slot value of the RP3 timer
11-0 |FSYNC_SYSVAL_CHIP FSYNC System Value Chip
Read the current chip value of the RP3 timer
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3.12

FSYNC Terminal Count Registers

The system and RP3 timers are controlled by a terminal count that is written by the DSP via the VBUS.
The terminal count of the chip count is unique in that it has a circular buffer of terminal counts. The DSP
must initialize the circular buffer by writing the last terminal count address to the control buffer depth; by
default it is zero. For WCDMA/FDD and RP3, the last buffer address would likely be programmed as zero.
This circular buffer serves the purpose of allowing for variable chip counts to accommodate variable slot
sizes within the frame (in the case of the TPSCDMA sub-frame). Event generators may use the circular
buffer state as well as the full timer value to trigger events. System and RP3 timers have their own set of
terminal counts. Counters count up until they reach their respective TC values and then wrap to zeros. For
RP1 synchronization, chip and slot portions are zeroed and sub-chip TC must be programmed to count 8
sub-chips (sub-chip TC = 7). This ensures that chips are counted in incremnts of 1/8th chip. The initial
count values are written by the DSP via the VBUS, as is the case when using UMTS_SYNC or TRT in
non-RP1-mode synchronization. By programming the sub-chip TC value, the system and RP3 timers must
be able to count at 1x, 2x, 4x, 8x, 16x, and 32x chip-rate clock speeds. The sub-chip terminal count
serves the purpose of a divider and must be loaded with the appropriate divisor; for example, 7h for RP1
30.72-MHz clock or 8x. Figure 32 shows the timer configuration concepts.

Figure 32. Timer Terminal Count Configuration

™, Slot cnt';' Chip cnt

| HLE) EILLIIIIITE] LR

% 3

Frame cnt

11
0

11
n0

Terminal count i -
Terminal count " Terminal count

(t
)Y
({ (
))
oee
10x

Terminal count
circular buffer

Figure 33 shows the timer TC configuration for RP1 interface.

The chip TC value or slot TC value is programmed for short frames. The values programmed for actual
UMTS frames are shown in Figure 33. In this case, there is only one value in the circular buffer, so the
chip TC RAM wrap address is zero and CHIP_TCO = 2559.
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Figure 33. Timer Configuration for RP1 Interface
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Figure 34 shows the timer configuration for non-RP1 interface.

TDSCDMA count

11

Terminal count -
TCFrame = 4095

TCslot =9

Terminal count
TCchipo = 863
TCchip1 = 95
TCchip2 = 95
TCchipz = 159
TCchips = 863
TCchips = 863
TCchips = 863
TCchip7 = 863
TCchips = 863
TCchipo = 863

)

v

Figure 34. Timer Configuration for Non-RP1 Interface
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For non-RP1 interface, there is flexibility to program different chip TC values in the circular buffer. The
corresponding chip TC RAM wrap address should be programmed in the FSYNC system TC; in this case,

it is 0x9.
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3

1.3

FSYNC Error/Alarm Registers

The FSYNC module may trigger 14 error/alarm conditions and broadcast them to all the DSP cores. The
module contains two dedicated wires, one is designated as error and other is designated as alarm. The
particular error/alarm is set in the FSYNC module by programming the ERR_SET_MASK_0 and
ERR_SET_MASK 1 registers. The values written to these registers is verified by reading the
ERR_INT_MASK 0 and ERR_INT_MASK 1 registers. The status of enabled interrupts is read from the
ERR_MASK_STAT_0 and ERR_MASK_STAT_1 registers. All the error/alarm interrupts that have
occurred in the FSYNC mdoule are read in the ERR_INT_SRC_RAW register. The software also
sets/clears the interrupt by programming the ERR_INT_SET and ERR_INT_CLEAR registers, which are
mainly used for debug purposes. The interrupts are re-evaluated by programming the ERR_END_OF _INT
register.

3.1.3.1  FSYNC Error Interrupt SRC RAW Register (ERR_INT_SRC_RAW)

31

The FSYNC error interrupt SRC RAW register (ERR_INT_SRC_RAW) shows the state of all interrupts
irrespective of the interrupts enabled in the ERR_SET_MASK_0 and ERR_SET_MASK _1 registers. These
values are read via the VBUS. The ERR_INT_SRC__ RAW register is shown in Figure 35 and described in
Table 33.

Figure 35. FSYNC Error Interrupt SRC RAW Register (ERR_INT_SRC_RAW)

16
’ Reserved ‘
R-0
15 14 0
| Rsvd | FSYNC_ERR_INT_SRC_RAW_ERR |
R-0 R-0

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

Table 33. FSYNC Error Interrupt SRC RAW Register (ERR_INT_SRC_RAW) Field Descriptions

Bit Field Value | Description

31-15 | Reserved Reserved

14-0 | FSYNC_ERR_INT_SRC_RAW_ERR FSYNC Error
Shows the status of all the error/alarm conditions occurring in the FSYNC
module; for example, if bit 0 = 1, then the SYSTEM_FRAME_FAIL condition
has occurred. (For a list of error/alarm conditions, see Table 8.)

0 Inactive
Active
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3.1.3.2 FSYNC Error Mask Status Register 0 (ERR_MASK_STAT _0)

The FSYNC error mask status register 0 (ERR_MASK_STAT_0) shows the masked source state of
interrupts for the FSYNC_ERROR_ALARMI[O] output. The state of interrupt is active only when the mask
bit in the ERR_SET_MASK_0 register for a particular error/alarm is enabled and that particular error/alarm
has occurred. The ERR_MASK_STAT 0 register is shown in Figure 36 and described in Table 34.

Figure 36. FSYNC Error Mask Status Register 0 (ERR_MASK_STAT _0)

31 16
Reserved
R-0
15 14 0
| Rsvd | FSYNC_ERR_MASK_STAT 0_ERR \
R-0 R-0

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

Table 34. FSYNC Error Mask Status Register 0 (ERR_MASK_STAT_0) Field Descriptions

Bit Field Value | Description
Reserved

31-15 | Reserved

14-0 |FSYNC_ERR_MASK_STAT_O_ERR FSYNC Error Mask Status 0
Shows the masked source state of interrupts occurring in the FSYNC module;
for example, if bit 0 = 1, then the SYSTEM_FRAME_FAIL condition has

occurred. (For a list of error/alarm conditions, see Table 8.)
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3.1.3.3  FSYNC Error Mask Status Register 1 (ERR_MASK_STAT_1)

The FSYNC error mask status register 1 (ERR_MASK_STAT_1) shows the masked source state of
interrupts for the FSYNC_ERROR_ALARM[1] output. The state of interrupt is active only when the mask
bit in the ERR_SET_MASK_0 register for a particular error/alarm is enabled and that particular error/alarm
has occurred. The ERR_MASK_STAT 1 register is shown in Figure 37 and described in Table 35.

Figure 37. FSYNC Error Mask Status Register 1 (ERR_MASK_STAT_1)

31 16
Reserved
R-0
15 14 0
| Rsvd | FSYNC_ERR_MASK_STAT 1 ERR \
R-0 R-0

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

Table 35. FSYNC Error Mask Status Register 1 (ERR_MASK_STAT_1) Field Descriptions

Bit Field Value | Description
Reserved

FSYNC Error Mask Status 1
Shows the masked source state of interrupts occurring in the FSYNC module;
for example, if bit 0 = 1, then the SYSTEM_FRAME_FAIL condition has

occurred. (For a list of error/alarm conditions, see Table 8.)

31-15 | Reserved
14-0 |FSYNC_ERR_MASK_STAT_1 _ERR
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3.1.34

described in Table 36.

FSYNC Error Set Mask 0 Register (ERR_SET_MASK_0)

TheFSYNC error set mask 0 register (ERR_SET_MASK _0) sets/enables the interrupts for the
FSYNC_ERROR_ALARMIO0] output. The ERR_SET_MASK_0 register is shown in Figure 38 and

Figure 38. FSYNC Error Set Mask 0 Register (ERR_SET_MASK_0)

31
‘ Reserved ‘
R-0

15 14
| Rsvd | ERR_EVENT_MASK_0
R-0 w

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

Table 36. FSYNC Error Set Mask 0 Register (ERR_SET_MASK_0) Field Descriptions

Bit Field Value |Description
31-15 | Reserved Reserved
14-0 | ERR_EVENT_MASK_0 Error Event Mask 0

Enables the interrupts. The FSYNC_ERROR_ALARMIO0] output signal goes high only if a
particular interrupt is enabled and that interrupt has occurred in the FSYNC module; for
eample, if bit 0 = 1, then the SYSTEM_FRAME_FAIL condition is enabled. (For a list of
error/alarm conditions, see Table 8.)
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3.1.35

The FSYNC error set mask 1 register (ERR_SET_MASK 1) sets/enables the interrupts for the
FSYNC_ERROR_ALARMI1] output. The ERR_SET_MASK_1 register is shown in Figure 39 and
described in Table 37.

FSYNC Error Set Mask 1 Register (ERR_SET_MASK_1)

Figure 39. FSYNC Error Set Mask 1 Register (ERR_SET_MASK 1)

31 16
‘ Reserved ‘
R-0
15 14 0
| Rsvd | ERR_EVENT_MASK_1 |
R-0 w

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

Table 37. FSYNC Error Set Mask 1 Register (ERR_SET_MASK_1) Field Descriptions

Bit Field Value |Description

31-15 | Reserved Reserved

14-0 | ERR_EVENT_MASK_1 Error Event Mask 1
Enables the interrupts. The FSYNC_ERROR_ALARM]I1] output signal goes high only if a
particular interrupt is enabled and that interrupt has occurred in the FSYNC module; for
eample, if bit 0 = 1, then the SYSTEM_FRAME_FAIL condition is enabled. (For a list of
error/alarm conditions, see Table 8.)

62 C6474 Frame Synchronization SPRUG13-0October 2008

Submit Documentation Feedback
Copyright © 2008, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUG13

13 TEXAS
INSTRUMENTS

www.ti.com

Registers

3.1.3.6

described in Table 38.

FSYNC Error Clear Mask 0 Register (ERR_CLEAR_MASK_0)

The FSYNC error clear mask 0 register (ERR_CLEAR_MASK_0) clears the interrupts for the
FSYNC_ERROR_ALARM]IO0] output. The interrupt enable bits, which are set in the ERR_SET_MASK_0
register, are cleared by using this register. The ERR_CLEAR_MASK_0 register is shown in Figure 40 and

Figure 40. FSYNC Error Clear Mask 0 Register (ERR_CLEAR_MASK_0)

31 16
‘ Reserved ‘
R-0
15 14 0
| Rsvd | ERR_EVENT_MASK_0 \
R-0 W

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

Table 38. FSYNC Error Clear Mask 0 Register (ERR_CLEAR_MASK_0) Field Descriptions

Bit Field Value |Description
31-15 | Reserved Reserved
14-0 | ERR_EVENT_MASK_0O Error Event Mask 0

Clears the interrupts; for example, if bit 0 = 1, then the SYSTEM_FRAME_FAIL condition is
disabled. (For a list of error/alarm conditions, see Table 8.)
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3.1.3.7 FSYNC Error Clear Mask 1 Register (ERR_CLEAR_MASK_1)

The FSYNC error clear mask 1 register (ERR_CLEAR_MASK 1) clears the interrupts for the
FSYNC_ERROR_ALARM[1] output. The interrupt enable bits, which are set in the ERR_SET_MASK_1
register, are cleared by using this register. The ERR_CLEAR_MASK 1 register is shown in Figure 41 and
described in Table 39.

Figure 41. FSYNC Error Clear Mask 1 Register (ERR_CLEAR_MASK_1)

31 16
‘ Reserved ‘
R-0
15 14 0
| Rsvd | ERR_EVENT_MASK_1 \
R-0 W

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

Table 39. FSYNC Error Clear Mask 1 Register (ERR_CLEAR_MASK_1) Field Descriptions

Bit Field Value |Description
31-15 | Reserved Reserved
14-0 | ERR_EVENT_MASK_1 Error Event Mask 1

Clears the interrupts; for example, if bit 0 = 1, then the SYSTEM_FRAME_FAIL condition is
disabled. (For a list of error/alarm conditions, see Table 8.)
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3.1.3.8

The FSYNC error interrupt mask 0 register (ERR_INT_MASK _0) reads the state of the interrupt sources

FSYNC Error Interrupt Mask 0 Register (ERR_INT_MASK_0)

that are enabled. It reflects the bits programmed in the ERR_SET _MASK 0 register. The
ERR_INT_MASK_O0 register is shown in Figure 42 and described in Table 40.

Figure 42. FSYNC Error Interrupt Mask 0 Register (ERR_INT_MASK_0)

31
‘ Reserved ‘
R-0
15 14
Rsvd FSYNC_ERR _INT_MASK 0 ERR
| | _ERR_INT_MASK_0_ |
R-0 R-0

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

Table 40. FSYNC Error Interrupt Mask 0 Register (ERR_INT_MASK_0) Field Descriptions

Bit Field Value | Description
31-15 | Reserved Reserved
14-0 |FSYNC_ERR_INT_MASK_0_ERR Error Interrupt Mask O Error

Reflects the mirror image of the ERR_SET_MASK_0 register.
Disabled
Enabled
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3.1.3.9  FSYNC Error Interrupt Mask 1 Register (ERR_INT_MASK_1)

The FSYNC error interrupt mask 1 register (ERR_INT_MASK 1) reads the state of the interrupt sources
that are enabled. It reflects the bits programmed in the ERR_SET_MASK_1 register. The
ERR_INT_MASK 1 register is shown in Figure 43 and described in Table 41.

Figure 43. FSYNC Error Interrupt Mask 1Register (ERR_INT_MASK 1)

31 16
‘ Reserved ‘
R-0
15 14 0
| Rsvd | FSYNC_ERR_INT_MASK_1_ERR |
R-0 R-0

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

Table 41. FSYNC Error Interrupt Mask 1 Register (ERR_INT_MASK_1) Field Descriptions

Bit Field Value | Description
31-15 | Reserved Reserved
14-0 |FSYNC_ERR_INT_MASK_1_ERR Error Interrupt Mask 1 Error
Reflects the mirror image of the ERR_SET_MASK _1 register.
Disabled
Enabled
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3.1.3.10 FSYNC Error Interrupt Set Register (ERR_INT_SET)
The FSYNC error interrupt set register (ERR_INT_SET) is mainly used for debugging purpose. The

interrupts can be set by software. The ERR_INT_SET register is shown in Figure 44 and described in

Table 42.
Figure 44. FSYNC Error Interrupt Set Register (ERR_INT_SET)

31

Reserved

R-0
15 14
| Rsvd | SET_ERR_EVENT |

R-0 w

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

Table 42. FSYNC Error Interrupt Set Register (ERR_INT_SET) Field Descriptions

Bit Field Value |Description
31-15 | Reserved Reserved
14-0 | SET_ERR_EVENT Set Error Event
Sets the error/alarm conditions. (For a list of error/alarm conditions, see Table 8.)
0 No Change
1 Set
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3.1.3.11 FSYNC Error Interrupt Clear Register (ERR_INT_CLEAR)

The FSYNC error interrupt clear register (ERR_INT_CLEAR) is mainly used for debugging purpose. The
interrupts, which are set by programming the ERR_INT_SET register, are cleared by programming the
corresponding bit in this register. The ERR_INT_CLEAR register is shown in Figure 45 and described in

Table 43.
Figure 45. FSYNC Error Interrupt Clear Register (ERR_INT_CLEAR)
31 16
Reserved
R-0
15 14 0
| Rsvd | CLR_ERR_EVENT \
R-0 w

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

Table 43. FSYNC Error Interrupt Clear Register (ERR_INT_CLEAR) Field Descriptions

Bit

Field

Value

Description

31-15

Reserved

Reserved

14-0

CLR_ERR_EVENT

Clear Error Event
Clears the error/alarm conditions set by the ERR_INT_SET register. (For a list of error/alarm

conditions, see Table 8.)
No Change
Clear
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3.1.3.12 FSYNC Error End-of-Initialization Register (ERR_END_OF_INT)

The FSYNC error end-of-initialization register (ERR_END_OF _INT) is mainly used to re-evaluate the
FSYNC_ERR_ALARMI[O] or FSYNC_ERR_ALARMI[1] interrupt lines.The condition to be re-evaluated is,

the ERR_SET_MASK_0O/ERR_SET_MASK 1 of the particular interrupts should be enabled and the
error/alarm condition should occur. After setting the bits the register it can be read back to check whether
the fs_err_alarm[0]/fs_err_alarm[1] is enabled. The ERR_END_OF _INT register is shown in Figure 46 and

described in Table 44.

Figure 46. FSYNC Error End-of-Initialization Register (ERR_END_OF_INT)

31
Reserved
R-0
15 2 1
Reserved ERR_ALARM_
INDEX
R-0 RIW-0

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

Table 44. FSYNC Error End-of-Initialization Register (ERR_END_OF_INT) Field Descriptions

Bit Field Value |Description
31-2 | Reserved Reserved
1-0 ERR_ALARM_INDEX Re-evaluation of error/alarm can be done by programming this bit field.
Write:
00 Select FSYNC_ERR_ALARM[O0]
01 Select FSYNC_ERR_ALARM[1]

Read:
Bit 0=1: FSYNC_ERR_ALARM][0] is enabled
Bit 1=1: FSYNC_ERR_ALARM][1] is enabled.
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3.14

FSYNC Timer Control Registers

The initial bit value after reset for all registers is 0, unless otherwise noted. The base address is
0XBBBB_BNNN where NNN = the hex address specified in Table 45. The event registers 0 to 9 and 18 to
29 are mask-based event generators and the event registers 10 to 17 are counter-based event

generators.

Table 45. FSYNC Timer Control Register

Offset Address Acronym Description

380 EVT_FORCE FSYNC Force Event Register

300 EGM_COMPARE [0] FSYNC Trigger Value Register for EventO [Mask-Based Evnt Gen]

280 EGM_MASK [0] FSYNC Trigger Mask Register for EventO [Mask-Based Evnt Gen]

200 EGM_CTRL [0] FSYNC Event Generation Control Register for EventO[Mask-Based Evnt Gen]

304 EGM_COMPARE [1] FSYNC Trigger Value Register for Eventl [Mask-Based Evnt Gen]

284 EGM_MASK [1] FSYNC Trigger Mask Register for Eventl [Mask-Based Evnt Gen]

204 EGM_CTRL [1] FSYNC Event Generation Control Register Eventl [Mask-Based Evnt Gen]

308 EGM_COMPARE [2] FSYNC Trigger Value Register for Event2 [Mask-Based Evnt Gen]

288 EGM_MASK [2] FSYNC Trigger Mask Register for Event2 [Mask-Based Evnt Gen]

208 EGM_CTRL [2] FSYNC Event Generation Control Register Event2 [Mask-Based Evnt Gen]

30C EGM_COMPARE [3] FSYNC Trigger Value Register for Event3 [Mask-Based Evnt Gen]

28C EGM_MASK [3] FSYNC Trigger Mask Register for Event3 [Mask-Based Evnt Gen]

20C EGM_CTRL [3] FSYNC Event Generation Control Register Event3 [Mask-Based Evnt Gen]

310 EGM_COMPARE [4] FSYNC Trigger Value Register for Event4 [Mask-Based Evnt Gen]

290 EGM_MASK [4] FSYNC Trigger Mask Register for Event4 [Mask-Based Evnt Gen]

210 EGM_CTRL [4] FSYNC Event Generation Control Register Event4 [Mask-Based Evnt Gen]

314 EGM_COMPARE [5] FSYNC Trigger Value Register for Event5 [Mask-Based Evnt Gen]

294 EGM_MASK [5] FSYNC Trigger Mask Register for Event5 [Mask-Based Evnt Gen]

214 EGM_CTRL [5] FSYNC Event Generation Control Register Event5 [Mask-Based Evnt Gen]

318 EGM_COMPARE [6] FSYNC Trigger Value Register for Event6 [Mask-Based Evnt Gen]

298 EGM_MASK [6] FSYNC Trigger Mask Register for Event6 [Mask-Based Evnt Gen]

218 EGM_CTRL [6] FSYNC Event Generation Control Register Event6 [Mask-Based Evnt Gen]

31C EGM_COMPARE [7] FSYNC Trigger Value Register for Event7 [Mask-Based Evnt Gen]

29C EGM_MASK [7] FSYNC Trigger Mask Register for Event7 [Mask-Based Evnt Gen]

21C EGM_CTRL [7] FSYNC Event Generation Control Register Event7 [Mask-Based Evnt Gen]

320 EGM_COMPARE [8] FSYNC Trigger Value Register for Event8 [Mask-Based Evnt Gen]

2A0 EGM_MASK [8] FSYNC Trigger Mask Register for Event 8[Mask-Based Evnt Gen]

220 EGM_CTRL [8] FSYNC Event Generation Control Register Event8 [Mask-Based Evnt Gen]

324 EGM_COMPARE [9] FSYNC Trigger Value Register for Event9 [Mask-Based Evnt Gen]

2A4 EGM_MASK [9] FSYNC Trigger Mask Register for Event9 [Mask-Based Evnt Gen]

224 EGM_CTRL [9] FSYNC Event Generation Control Register Event9 [Mask-Based Evnt Gen]

328 EGM_COMPARE [10] FSYNC Trigger Value Register for Eventl8 [Mask-Based Evnt Gen]

2A8 EGM_MASK [10] FSYNC Trigger Mask Register for Event18 [Mask-Based Evnt Gen]

228 EGM_CTRL [10] FSY]NC Event Generation Control Register for Event18 [Mask-Based Evnt
Gen

32C EGM_COMPARE [11] FSYNC Trigger Value Register for Event19 [Mask-Based Evnt Gen]

2AC EGM_MASK [11] FSYNC Trigger Mask Register for Event19 [Mask-Based Evnt Gen]

22C EGM_CTRL [11] FSYNC Event Generation Control Register for Event19 [Mask-Based Evnt
Gen]

330 EGM_COMPARE [12] FSYNC Trigger Value Register for Event20 [Mask-Based Evnt Gen]

2B0 EGM_MASK [12] FSYNC Trigger Mask Register for Event20 [Mask-Based Evnt Gen]

230 EGM_CTRL [12] FSYNC Event Generation Control Register for Event20 [Mask-Based Evnt

Gen]
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Table 45. FSYNC Timer Control Register (continued)

Offset Address

Acronym

Description

334
2B4
234

338
2B8
238

33C
2BC
23C

340
2C0
240

344
2C4
244

348
2C8
248

34C
2CC
24C

350
2D0
250

354
2D4
254

358
258
35C
25C
360
260
364
264
368
268
36C
26C
370
270

EGM_COMPARE [13]
EGM_MASK [13]
EGM_CTRL [13]

EGM_COMPARE [14]
EGM_MASK [14]
EGM_CTRL [14]

EGM_COMPARE [15]
EGM_MASK [15]
EGM_CTRL [15]

EGM_COMPARE [16]
EGM_MASK [16]
EGM_CTRL [16]

EGM_COMPARE [17]
EGM_MASK [17]
EGM_CTRL [18]

EGM_COMPARE [19]
EGM_MASK [19]
EGM_CTRL [19]

EGM_COMPARE [20]
EGM_MASK [20]
EGM_CTRL [20]

EGM_COMPARE [21]
EGM_MASK [21]
EGM_CTRL [21]

EGM_COMPARE [22]
EGM_MASK [22]
EGM_CTRL [22]

EGC_COUNTER [0]
EGC_CTRL [0]
EGC_COUNTER [1]
EGC_CTRL [1]
EGC_COUNTER [2]
EGC_CTRL [2]
EGC_COUNTER [3]
EGC_CTRL [3]
EGC_COUNTER [4]
EGC_CTRL [4]
EGC_COUNTER [5]
EGC_CTRL [5]
EGC_COUNTER [6]
EGC_CTRL [6]

FSYNC Trigger Value Register for Event21 [Mask-Based Evnt Gen]
FSYNC Trigger Mask Register for Event21 [Mask-Based Evnt Gen]

FSYNC Event Generation Control Register for Event21 [Mask-Based Evnt
Gen]

FSYNC Trigger Value Register for Event22 [Mask-Based Evnt Gen]
FSYNC Trigger Mask Register for Event22 [Mask-Based Evnt Gen]

FSYNC Event Generation Control Register for Event22 [Mask-Based Evnt
Gen]

FSYNC Trigger Value Register for Event23 [Mask-Based Evnt Gen]
FSYNC Trigger Mask Register for Event23 [Mask-Based Evnt Gen]

FSYNC Event Generation Control Register for Event23 [Mask-Based Evnt
Gen]

FSYNC Trigger Value Register for Event24 [Mask-Based Evnt Gen]
FSYNC Trigger Mask Register for Event24 [Mask-Based Evnt Gen]

FSYNC Event Generation Control Register for Event24 [Mask-Based Evnt
Gen]

FSYNC Trigger Value Register for Event25 [Mask-Based Evnt Gen]
FSYNC Trigger Mask Register for Event25 [Mask-Based Evnt Gen]

FSYNC Event Generation Control Register for Event25 [Mask-Based Evnt
Gen]

FSYNC Trigger Value Register for Event26 [Mask-Based Evnt Gen]
FSYNC Trigger Mask Register for Event26 [Mask-Based Evnt Gen]

FSYNC Event Generation Control Register for Event26 [Mask-Based Evnt
Gen]

FSYNC Trigger Value Register for Event27 [Mask-Based Evnt Gen]
FSYNC Trigger Mask Register for Event27 [Mask-Based Evnt Gen]

FSYNC Event Generation Control Register for Event27 [Mask-Based Evnt
Gen]

FSYNC Trigger Value Register for Event28 [Mask-Based Evnt Gen]
FSYNC Trigger Mask Register for Event2 8[Mask-Based Evnt Gen]

FSYNC Event Generation Control Register for Event28 [Mask-Based Evnt
Gen]

FSYNC Trigger Value Register for Event29 [Mask-Based Evnt Gen]
FSYNC Trigger Mask Register for Event29 [Mask-Based Evnt Gen]

FSYNC Event Generation Control Register for Event29 [Mask-Based Evnt
Gen]

FSYNC Event Generation Trigger Value Register for eventl0 [Counter Based]
FSYNC Event Generation Control Register for event10 [Counter Based]
FSYNC Event Generation Trigger Value Register for eventll [Counter Based]
FSYNC Event Generation Control Register for eventll1 [Counter Based]
FSYNC Event Generation Trigger Value Register for eventl2 [Counter Based]
FSYNC Event Generation Control Register for event12 [Counter Based]
FSYNC Event Generation Trigger Value Register for eventl3 [Counter Based]
FSYNC Event Generation Control Register for event13 [Counter Based]
FSYNC Event Generation Trigger Value Register for eventl4 [Counter Based]
FSYNC Event Generation Control Register for event14 [Counter Based]
FSYNC Event Generation Trigger Value Register for eventl5 [Counter Based]
FSYNC Event Generation Control Register for eventl5 [Counter Based]
FSYNC Event Generation Trigger Value Register for eventl6 [Counter Based]
FSYNC Event Generation Control Register for event16 [Counter Based]
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Table 45. FSYNC Timer Control Register (continued)
Offset Address Acronym Description
374 EGC_COUNTER [6] FSYNC Event Generation Trigger Value Register for eventl7 [Counter Based]
274 EGC_CTRL [6] FSYNC Event Generation Control Register for eventl7 [Counter Based]
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3.1.4.1 EVNT_FORCE Register

The FSYNC module has the feature of forcing events by programming EVNT_FORCE register. This
register is a write-only register where the user can generate all 30 events by programming the
corresponding bits. After programming this register, the FSYNC_CTL2_ARM_TIMER bit of the CTL1
register should be enabled. The EVNT_FORCE register is shown in Figure 47 and described in Table 46.
This feature is only used in system debug and not used in hormal operations.

Figure 47. EVNT_FORCE Register

31 30 29 0
| Rsvd | EVENT_GEN
R-0 W

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

Table 46. EVNT_FORCE Register Field Descriptions

Bit Field Value | Description
31-30 | Reserved Reserved
29-0 EVENT_GEN

Programming bit fields 29-0 generates events 0 to 29. Bit 0 corresponds to event 0, bit 1
corresponds to event 1, and so on.

No events

Generates events

SPRUG13-0October 2008 C6474 Frame Synchronization 73
Submit Documentation Feedback

Copyright © 2008, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUG13

Registers

13 TEXAS
INSTRUMENTS

www.ti.com

3.14.2 EGM_COMPARE [0] Register

The trigger value register is used as a comparator to generate events. The compared value can be
FRAME_VALUE, SLOT_VALUE, CHIP_TERMINAL_COUNT_INDEX_VALUE, CHIP_VALUE, and
SAMPLE_VALUE. The FSYNC module generates event, once the offset condition is met and the trigger
value is met. The event generation is periodical until the timer stops. The EGM_COMPARE [0] register is
shown in Figure 48 and described in Table 47.

Figure 48. EGM_COMPARE [0] Register

31 27 26 25 24
\ Reserved | FRAME_VALUE | SLOT_VALUE |
R-0 RIW-0 RIW-0
23 21 20 17 16
\ SLOT_VALUE CHIP_TERMINAL_COUNT_INDEX_VALUE | CHIP_VALUE |
RIW-0 RIW-0 RIW-0
15 5 4 0
] CHIP_VALUE SAMPLE_VALUE \
RIW-0 RIW-0

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

Table 47. EGM_COMPARE [0] Register Field Descriptions

Bit Field Value | Description
31-27 | Reserved Reserved
26-25 | FRAME_VALUE The frame value in the counter is compared with this bit field to
generate event O
24-21 | SLOT_VALUE The slot value in the counter is compared with this bit field to
generate event O
20-17 | CHIP_TERMINAL_COUNT_INDEX_VALUE The chip TC state value in the counter is compared with this bit field
to generate event O
16-5 | CHIP_VALUE The chip value in the counter is compared with this bit field to
generate event O
4-0 SAMPLE_VALUE The sub-chip value in the counter is compared with this bit field to

generate event O
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3.1.43 EGM_MASK [0] Register

The trigger mask register is used to validate the bit field programmed in the EGM_COMPARE [0]
register.The mask value is ANDed with the trigger value and the resultant field is used for the comparison
for generating events. The frame, slot, chip TC state, chip, and sub-chip can be masked. Here, masking
means programming the bit field to 1. The EGM_MASK [0] register is shown in Figure 49 and described in

Table 48.
Figure 49. EGM_MASK [0] Register
31 27 26 25 24
Reserved | FRAME_MASK | SLOT_MASK |
R-0 RIW-0 R/W-0
23 21 20 17 16
\ SLOT_MASK CHIP_TERMINAL_COUNT_INDEX_MASK | CHIP_MASK |
RIW-0 R/W-0 RIW-0
15 5 4 0
] CHIP_MASK SAMPLE_MASK \
RIW-0 RIW-0

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

Table 48. EGM_MASK [0] Register Field Descriptions

Bit Field Value | Description

31-27 | Reserved Reserved

26-25 | FRAME_MASK The masked frame value, which is ANDed with the frame value
programmed in the EVGEN_TRIG_VALUE_REGO register to get the
comparison value to generate event 0.
Masking: Setting the field to 1.

24-21 | SLOT_MASK The masked slot value, which is ANDed with the slot value programmed in
the EVGEN_TRIG_VALUE_REGO register to get the comparison value to
generate event 0.
Masking: Setting the field to 1.

20-17 | CHIP_TERMINAL_COUNT_INDEX_MASK The masked chip TC state value, which is ANDed with the chip TC state
value programmed in the EVGEN_TRIG_VALUE_REGO register to get the
comparison value to generate event 0.
Masking: Setting the field to 1.

16-5 | CHIP_MASK The masked chip value, which is ANDed with the chip value programmed
in the EVGEN_TRIG_VALUE_REGO register to get the comparison value
to generate event 0.
Masking: Setting the field to 1.

4-0 SAMPLE_MASK The masked sub-chip value, which is ANDed with the sub-chip value

programmed in the EVGEN_TRIG_VALUE_REGO register to get the
comparison value to generate event 0.
Masking: Setting the field to 1.
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3.14.4

EGM_CTRL [0] Register

The event generation control register is used to select the timer for generating events. Bit field 26 is used
for the selection. The default selection is system timer. This register also has the control of enabling and
disabling the event generation. The offset values are programmed in this register. The EGM_CTRL [0]

register is shown in Figure 50 and described in Table 49.

Figure 50. EGM_CTRL [0] Register

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

31 27 26 25 24
FSYNC_EGM_
Reserved TIMER_USED | (72" Sl E | SLOT_OFFSET
R-0 RIW-0 RIW-0
23 21 20 17 16
\ SLOT_OFFSET CHIP_TERMINAL_COUNT_INDEX CHIP_OFFSET |
RIW-0 RIW-0 RIW-0
15 5 4 0
] CHIP_OFFSET SAMPLE_OFFSET \
RIW-0 RIW-0

Table 49. EGM_CTRL [0] Register Field Descriptions

Bit Field Value | Description
31-27 | Reserved Reserved
26 TIMER_USED Timer source to generate events
0 System timer
RP3 timer
25 FSYNC_EGM_CTRL_ENABLE Enable/disable timer to generate events
0 Enable event
Disable event
24-21 | SLOT_OFFSET Slot offset value
20-17 | CHIP_TERMINAL_COUNT_INDEX Chip TC state offset value
16-5 |CHIP_OFFSET Chip offset value
4-0 SAMPLE_OFFSET Sub-chip offset value
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3.1.45 EGC_COUNTER [0] Register

The EGC_COUNTER [0] register is used to generate counter-based events. These registers are used to
generate events in the sub-chip level. The trigger value programmed in this register is decremented for
every clock once the offset condition is met. It generates the event once the counter reaches 0 and is

automatically reloaded. The EGC_COUNTER [0] register is shown in Figure 51 and described in Table 50.

31 27 26

Figure 51. EGC_COUNTER [0] Register

Reserved

EGC_TCOUNT

R-0

R/W-0

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

Table 50. EGC_COUNTER [0] Register Field Descriptions

Bit Field

Value

Description

31-27 | Reserved

Reserved

26-0 | EGC_TCOUNT

The counter value loaded is decremented with the clock once the offset condition is met.
The minimum value to be programmed is 1.
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3.1.46 EGC_CTRL [0] Register

The EGC_CTRL [0] register is used to select the timer for generating events. Bit field 26 is used for the
selection. The default selection is system timer. This register also has the control of enabling and disabling
the event generation. The offset values are programmed in this register. The EGC_CTRL [0] register is
shown in Figure 52 and described in Table 51.

Figure 52. EGC_CTRL [0] Register

31 27 26 25 24
FSYNC_EGC_
Reserved TIMER_USED | (1o "R g E | SLOT_OFFSET
R-0 RIW-0 RIW w
23 21 20 17 16
\ SLOT_OFFSET CHIP_TERMINAL_COUNT_INDEX CHIP_OFFSET |
w RIW-0 RIW-0
15 5 4 0
] CHIP_OFFSET SAMPLE_OFFSET \
RIW-0 RIW-0

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

Table 51. EGC_CTRL [0] Register Field Descriptions

Bit Field

Value | Description

31-27 | Reserved

Reserved

26 TIMER_USED

Timer source to generate events
0 System timer
RP3 timer

25 FSYNC_EGC_CTRL_ENABLE

Enable/disable timer to generate events
0 Enable event
Disable event

24-21 | SLOT_OFFSET Slot offset value
20-17 | CHIP_TERMINAL_COUNT_INDEX Chip TC state offset value
16-5 |CHIP_OFFSET Chip offset value

4-0 SAMPLE_OFFSET Sub-chip offset value
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