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1. Purpose of Release

The purpose of this release is to fix the known bugs and make the CSL more reliable and more
efficient in the Chip Support Library (CSL) software package for the TMS320VvVC5504/05 and
TMS320C5504/05/14/15 DSPs. This version has been tested on both Code Composer Studio™ Version
3.3 and Code Composer Studio™ Version 4.1. The following platforms have been used for testing:

e VC5505 EVM

e (5515 EVM

e VC5505 eZdsp USB Stick

e (5515 ezdsp USB Stick
This CSL release package contains the following modules. Beside the related CSL functions, each
module also contains one or more “example” mini-applications that use and illustrate basic
capabilities of the related CSL. These “examples” are listed under each module below.

o0 DAT — Data Buffer Operations -- creating, filling, copying memory buffers
= CSL_DAT_Example
o0 DMA — DMA Operations -- polled and interrupt-driven modes, even ping-pong buffers
= CSL_DMA_IntcExample
= CSL_DMA_PingPongExample
= CSL_DMA_PollExample
= CSL_DMA_StopAPIExample
0 drivers/SDIO — Secure Data 10 Command and Data Functions
= sdio_drv_example.c
0 GPIO — Control of General Purpose 10s
= CSL_GPIO_InputPinExample
= CSL_GPIO_OutputPinExample
0 GPT — Control of General Purpose Timers
= CSL_GPTExample
o0 12C — Control of 12C Ports
= CSL_I2C_DmaExample
= CSL_12C_DmaWordSwapExample
= CSL_I12C_IntcExample
= CSL_12C_LoopbackExample
= CSL_12C_PollExample
o0 12S — Control of 12S Ports
= CSL_12S_DMAExampale
» CSL_I2S_INTCExample
= CSL_I2S_PollExamplesy
0 INTC — Interrupt Control Functions
= CSL_INTC_Example
o0 LCD - LCD Controller Setup & Control — initialize, write, and read LCD display via
controller
= CSL_LCDC_262kColorModeExample
= CSL_LCDC_65kColorModeExample
= CSL_LCDC_DiagramExample
= CSL_LCDC_DmalntcExample
= CSL_LCDC_DmaPolledExample
= CSL_LCDC_TextDisplayExample
0o MEMORY — Basic Memory Control and Modes
= CSL_MEMORY_DARAM_PartialRetentionExample
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= CSL_MEMORY_DARAM_RetentionExample
= CSL_MEMORY_SARAM_PartialRetentionExample
= CSL_MEMORY_SARAM_RetentionExample
= CSL_MSDRAM_ClockSwitchExample
MMC_SD — Multi Media Card & Secure Data Card Interface Control
= CSL_MMCSD_MmcCardExample
= CSL_MMCSD_SdCardExample
= CSL_MMCSD_SdCardFSExample
= CSL_MMCSD_dmaExample
= CSL_MMCSD_intrExample
= CSL_MMCSD_SdCardFSExtExample
NAND - Control of EMIF for Interfacing with NAND Flash
= CSL_NAND_DmaExample
= CSL_NAND_DmaWordSwapExample
= CSL_NAND_IntrExample
= CSL_NAND_PollExample
PLL — PLL Initialization and Control
= CSL_PLL_Example
RTC — Real Time Clock Control
= CSL_RTC_Compensation_Example
= CSL_RTC_Example
SAR — Initialization and Control of SAR AtoD Intpus
= CSL_SAR_DmaExample
= CSL_SAR_IntcExample
= CSL_SAR_PollExample
SPI — Initialization and Control of SPI Serial Ports
= CSL_SPI_Example
UART — Initialization and Control of UART Serial Ports
= CSL_UART_IntExample
= CSL_UART_ dmaExample
= CSL_UART_pollExample
USB — USB Port Control — Basic USB operations plus Mass Storage Class (MSC) and
CDC ACM support
= CSL_USB_CdcExample
= CSL_UsB_DmaExample
= CSL_USB_IntcExample
= CSL_USB_MSC_dmaExamplet
= CSL_USB_MSC_pollExample
= CSL_USB_MSC_fullSpeedExample
= CSL_USB_PollExample
WDTIM — WatchDog Timer Control
= CSL_WDT_Example

2. What's New?

This release fixed quite a few bugs reported since the CSL 2.10.00 release. It also add the USB
CDC ACM a.k.a. Virtual COM Port (VCP). The USB core driver has been overhauled to fix bugs and
make it more user-friendly. The USB Audio examples have been removed. We will release the
USB Audio Class code as a software framework separately. Please check
http://processors.wiki.ti.com/index.php/C5000_Software_Frameworks_and_Applications for
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3. What is Being Released
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e Source code of all CSL Modules (as listed above in “Purpose of Release™). Source code

is available in the path c55xx_csl\src and c55xx_csI\inc.

e Sample applications, or “Examples,” which demonstrate basic CSL module

functionalities. Examples for CCSv3.3 are available in the path

c55xx_csl\ccs_v3.3_examples. Examples for CCSv4.n are available in the path

c55xx_csl\ccs_v4.0_examples.

e CSL API reference documentation. This documentation is available in the path
c55xx_cs\doc\html_csI\. To begin, open file index.html with a browser.

e Example application reference documentation. This documentation is available in the
path c55xx_csN\doc\html_examples\. To begin, open file index.html with a browser.

e Documentation on the new SDIO driver. This documentation is available in the path

c55xx_cs\drivers\sdio\doc\html_sdio\.

4. Scope of this Release

This release provides the Chip Support Library (CSL), and related sample application Examples, for

all the CSL modules listed in section 1 for both the TMS320VC5504/05 (PG 1.4) and

TMS320C5504/05/14/15 (PG 2.0) DSPs. Most of the sample application examples work properly on

the VC5505 eZdsp USB stick and C5515 eZdsp USB Stick.

5. Bug Fixes

597

GPIO issues

598

MMCSD issues

599

RTC issues

Add awareness to CSL initialization
function so that overwrites do not

—  occure and multiple peripherals can

be initialized and used.

USB_ProcessEPOINn() prematurely
sets DATAEND when amount of data
to transfer is multiple of EPO
maximum packet size

ACSNCR2 Regqister in cslr_emif.h
swapped bits for SS _ENABLED and

SS_DISABLED

PRCR Regqister in cslr_sysctrl.h
swapped bits for RST RST and

508

RST_NRST

SPI does not work with C5515
eZdsp

LCD_init is set wrong register Clock
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http://bugzilla.dal.design.ti.com/show_bug.cgi?id=597
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=597
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=598
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=598
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=599
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=599
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=498
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=498
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=498
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=498
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=498
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=503
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=503
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=503
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=503
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=503
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=504
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=504
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=504
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=504
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=505
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=505
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=505
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=505
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=506
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=506
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=506
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=508
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=508

509

Gating bit.

The USB cable disconnect/reconnect
function is not implemented in the

USB example 1-3 and 5

The maximum packet size for HS

510 interrupt EP is not correct
511 Incorrect mask value setting for
= SAR A/D
USB core driver missed the
512 USB _MSC TEST and USB _AC_TEST
bypass
513 CSL SPI BUGS
USB_initEndptObj() EP FIFO
514 S
= allocation is incorrect
USB RX should get the RX packet
516 —._
size first
Improve search for free block time
519 -
== on a large, filled card.
Setting one timer property affects
563 -
= other timers
DMA CSL macro resets interrupt
564 flags for unrelated DMA channels
causing missed DMA interrupts.
‘SPISTATZ2’ reqgister ‘CCNT’ bit mask
591 : -
= value incorrectly defined.
592 USBLDOCNTL reqister points to

[€)]
(e}
w

a1
©
~

al
(o)
[6)]

6. Known Issues and Caveats

wrong address.

USBLDOCNTL register missing
DSP _LDO configurations.

‘TIMINT’ reqgister defined in CSLR,
but not defined in timer user quide.

Need to use CSL_FSET to access
write only registers.

INSTRUMENTS

a. As a whole, the set of Examples provided are currently designed to illustrate basic
functionality of the related CSL functions upon which they call. As such, the currently
provided Examples are, in general, not yet rigorously refined to demonstrate maximum

system performance or robustness.
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http://bugzilla.dal.design.ti.com/show_bug.cgi?id=508
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=509
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=509
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=509
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=509
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=510
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=510
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=510
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=511
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=511
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=511
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=512
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=512
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=512
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=512
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=513
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=513
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=514
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=514
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=514
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=516
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=516
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=516
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=519
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=519
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=519
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=563
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=563
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=563
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=564
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=564
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=564
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=564
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=591
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=591
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=591
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=592
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=592
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=592
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=593
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=593
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=593
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=594
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=594
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=594
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=595
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=595
http://bugzilla.dal.design.ti.com/show_bug.cgi?id=595

¢ TEXAS
INSTRUMENTS

ccs_v4.0_examples\usb\CSL_USB_ISO_fullSpeedExample) has been removed from this
CSL release.

c. The USB Audio Class High Speed example code
(ccs_v3.3_examples\usb\example5\highSpeedMode
ccs_v4.0_examples\usb\CSL_USB_1SO_highSpeedExample) has been removed from this
CSL release.

d. The USB host driver and a diagnoses program required for testing the USB Endpoint
examples has to be released separately due to the licensing issue. Please contact your
local Tl representatives to get this package.

7. Installation Guide

Important Notes:
For Running the Projects on VC5504/05 DSP:

Uncomment #define CHIP_5505 near the top of file c55xx_csN\inc\csl_general.h. (Once
done, the #define logic there ensures that CHIP_5505 is the only CHIP_xxxx macro defined,
which will cause your build to be tailored for VC5504/05 silicon.)
Select the correct platform (VC5505_EVM or VC5505_EZDSP) in csl_general.h.
To run CCSv3.3 examples, configure your emulator target to use the gel file
c55xx_csN\build\c5505evm.gel.
To run CCS v4 examples, change the emulator target configuration file (*.ccxml) to use
c55xx_cs\build\c5505evm.gel as your source of gel commands.
o Open CCSv4
Open Target Configuration for desired target board.
Click Target Configuration under the Advanced tab.
Click on C55xx under the All Connections window.
Under CPU Properties click Browse for the initialization script.
Select desired Gel file: ¢55xx_csl\build\c5505evm.gel.
Save updated configuration.

O O0OO0OO0OO0O0o

For Running the Projects on C5504/05/14/15 DSP:

Make sure that #define CHIP_5505 near the top of file c55xx_csN\inc\csl_general.h. is
commented out (e.g., with a beginning “//”). csl_general.h is released this way by default.
With this line commented out, the #ifndef logic in csl_general.h #define’s the macro
CHIP_5515 instead. This, in turn, causes your build, by default, to be tailored for
C5504/05/14/15 silicon.
Select the correct platform (C5515 EVM or C5515 EZDSP) in csl_general.h.
To run CCSv3.3 examples, configure your emulator target to use the gel file
c55xx_csN\build\c5505evm_pg20.gel.
To run CCS v4 examples, change the emulator target configuration file (*.ccxml) to use
c55xx_cs\build\c5505evm_pg20.gel as your source of gel commands.

o Open CCSv4
Open Target Configuration for desired target board.
Click Target Configuration under the Advanced tab.
Click on C55xx under the All Connections window.
Under CPU Properties click Browse for the initialization script.
Select desired Gel file: c55xx_csN\build\c5505evm_pg20.gel.
Save updated configuration.

O O0OO0OO0OO0Oo
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Building and Running the CCSv3.3 Projects
e For running the CCSv3.3 example projects, connect your Target, via a suitable emulator such

as the “XDS510”, “XDS100” or the EVM’s “Onboard” emulator, to CCS and load the .pjt file
from c55xx_csl/ccs_v3.3_examples/<module>/<example#=>. Build the project and load the
program to the target. Run the program and observe the test result. Repeat the test at
different PLL clock values. We recommend that you use CCS3.3.80.11 or newer on the host
machine to build and run CSL examples. The “Update Advisor” in CCS v3.3 can help you
update your version if needed.

e The following figures illustrate the CCS v3.3 build and run process for the CCS v3.3 DMA
“examplel”. Begin by starting the CCSv3.3 IDE and browse to, select, and open, and build
the project found in directory c55xx_csl\ccs_v3.3 _examples\dma\examplel\.

#/C5505 XDS510USB Emulatorfcpu_0 - TMS320C55xx - Code Composer Studio - Not Connected - [csl_dma_PollExample.c]
(P Bl Edit View Project Debug GEL Option Profile Took DEPMIOS Wrdow Hep

= L] Lig %
[C5L_DMA_PoE varmple.ri_x | [Debug x| @B .
CIEY-EEELT 1. Open the DMA project by |
. i Project = Open ... i
— = {1 )
T UL ] 2. The main DMA project
| 3. The CSL library project.
[m] Uinti6 anHumb . .
T It is a dependent project of
® for(L = 0 § < CSI [N WETER_RIZE; ive) the main project

dmaSRCEEE (1] E
dmaDESTHufE (1] = 0o

£5" -g -mg -fr Ci/mwei-Medical-Technical -CS505-Software [nventory-Driver-CSS05_CSL_1.0_20091012-VCSS0S_CSL-CCS_v

‘Lanking?
il

Rocu

TATTE Findn Files ) Buiid [ | sf
9 & CISCONNECTED (UNENCWH) in 152, Col 10

Figure 7-1 Opening and Building the CCS v3.3 Project
e Connect to the target and load the project executable just built.
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*JC5505 XDS510USB Emulator/cpu_0 - TMS320C55xx - Code Composer Studio - [Disassembly (_c_int00)]
EE File_ Edit Wiew Project GEL Option Frofle Tools OSPAICS Window Help
&= D B | - - G B g i i E S

25 i X

[C5l_omt_Pol raed LK.

Be a8

3|

708000 = 00, tewr, et Connect to the target device by

gi:_lihclﬂ.fh. 008000 ec3il4e00B052 AMAR = (#08052h) XSP
0 b <115e000052 AMAR = (#00052h) .XS55F
=i  Fepteonr oo N w375 mnan (BT 55) Debug - Connect ...
o = g USL_DMA_PollEx: 064100_908 OR #16640.mmap (EST1_55)
£ 24 Doponcont Pro) £200_98 AND #64000,mmap(85TZ_55)
w 2 csNCIS0S P OR #32768,mmap (BST2_55)
£ Documents 008020 DCLR ST3_SATA
3! Sospmios coniif | 008027 12 Mo 0. nE
“ jmﬁdnb@ 008027 160001 MOV #0,MDPOS . . . .
2| T T This information displayed
= 'l Source 008031 &c00810c - .
z Besimaro| | (008035 519 when target device is connected.
[B] vemsie_pe.c ﬂggﬂ?‘i &c00B03b )
B | «sucmirea) |0 PLL clock speed can be varied from
N0B03F 4aff
= 008041 ea910800764e default by commands from GEL menu.
008047 9200
® DOBEH; abllo07a802
00304E 04061c BCC #0x0080
008051 7a00000a_2361 MOV FO << F16,.N
008057 7e780400 OR #30724.AC0.AC
008058 s010 SFTL AC1,#1
000030 2410 ADD AC1.ACO
00305F 9004 MOV ACO,XARS
008061 wdafOBfffn MOV dbl (=+ARS(#-0002h) ) AL
00B0&eE 9200 CALL ACO
008008 4216 SuUB #1.7T2
00606A 0416(4 BCC #0x000061.T2 '= #0
008060 ed310B007845 MOV dbl (= (#07846h) ) .ACD
008073 s400 HCC FOx00807d ,ACO == &)
000075 edl100007046 MOV dbl (= (#07046h)
008078 9200 CALL ACO
N0A07D adl10B007044
003083 &400
008085 ed3108007H44
008080 9200
Load the Debug\CSL_DMA_PollExample.out
0nanal 9200 .
P 5| | ossoss ecovsoe by File 2 Load Program ...
-ﬂ— 0080499 4aime B #0x008099
< »
[Cont PLL (100.00 Miz). -
e RO g
After checking TESTLOCEMON bit...
{PLL Init Done (100.00 MHz).
Targnt Connection Complets.
=
A[ATFTH R Fird in Fles } Build ), GEL output [ 14! | |
By & HALTED For Holp, proos FL Ln 152, Col 10

Figure 7-2 Connecting to Target and Loading CCS v3.3 Project Program
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e Run the project executable and check the displayed results.

#/C5505 XDS510USB Emulatorfcpu_0 - TMS320C55xx - Code Composer Studio - [Disassembly (CSSEXIT)] | 5_(7
m Bl Bl Www Projct (ebug CGEL Cption Profie Took DSPAIOS Window Hep -8 x
& & [ ) = ] L3 %

[C2L_DMA_P ol verrcle pi_v | [Detug
BMoa 0@ EEE E &

Frins
LDIGAL fikes
S Projects
» = 5 CHL_DMA_PollEx
53 Copnndort Praj
o o2 csMESEeE o 2
(21 Oacuments HOV ACD.dbl(*{#07950h) )
it LI DSPMIOS Conli L
t (50 Goarated Filea 0 HOY ACD,dbl (= (#0784uh) )
P % O Irchade 504 RET
Oukranes nop: .
= Source LU31LA 4804 RET
= e o] [ooets - 1. Execute the DMA project by
) VeSEs_ M rnmro oc JbafErTEr AMAR = (#0FFETTER),MAR]
s BACSE i (T HOV XKARZ.ACD
8 | *dcvcsoro Debug = Run
o HOP
T J OR #0,.AC0.AC
g 3lbeTEfEEE AMAR = (MOTEE fffll] XAR3
&1 ooa11F b1 MOV HARI,ACT
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Figure 7-3 Running the CCS v3.3 Project Program

Building and Running the CCS v4 Projects

e For running CCS v4 example projects connect your Target, via a suitable emulator such as the
“XDS510”, “XDS100” or the EVM’s “Onboard” emulator, to CCS. To use the Onboard
emulator, connect a USB A/B cable from your host PC’s USB port to port 'EMU USB'(J201) on
the EVM. As released, all CCS v4 projects include at least an Onboard_Emulator.ccxml file for
using the Onboard emulator. (Other emulators, such as the XDS510, can also be used as well
but each requires a *.ccxml file specific to that emulator.).

e You can also run the CCS v4 examples on the VC5505 eZdsp USB Stick or C5515 eZdsp USB
Stick which has the XDS-100 emulator built in. CCS 4.x supports this emulator. You can
generate the ccxml for XDS-100 easily. In CCS 4.x, select Target > New Target
Configuration ..., then select “Texas Instruments XDS100v1l USB Emulator” for Connection
and C5505 or C5515 for Device. Pick “USBSTK5505” or “USBSTK5515” depending on the
eZdsp USB Stick you are using.

e Start the CCS4.0 IDE and select the c55xx_csl folder as the CCS work space while opening
then CCS v4 application.
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x
Select a workspace

Code Composer Skudio stores your projecks ina Folder called & workspace,
Choose a warkspace Folder to use For this session.

Warkspace: | i oGS _csl

ﬂ Browse, ..

[ Use this as the default and do nat ask again

(04 | Cancel

Figure 7-4 Selecting the CCS v4 Workspace

Click on the CCS logo (looks like a small Rubik’s cube) to start the CCS work bench

@E,.-"E++ - Code Composer Studio (Licensed)

Elle Edit YWiew Mavigate Project Target Tools

_|ol x|
window  Help

We I come to Start using CCS

Click to close and
goto the CCS
workbench
Yol can hring up this page at any time by selecti 2|carme from the help menu.

Figure 7-5 Starting the CCS v4 Workbench

Select the menu Project> Import Existing CCS/CCE Eclipse Project.... Browse for the
c55xx_csl folder and click ok. All the CCS v4 projects will be displayed in the list of projects.
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Leave the “Copy projects into workspace” box unchecked. Click on “Finish”. Projects will be
loaded to the CCS.

To keep the dependency among projects, we highly recommend importing all the
projects in one time (by default).

Import Projects

Select a directory to search For existing Eclipse projects,

x|
-
(¥ Select root directary: | C:\...\c55xx_csl Browse, .. |
" Seleck archive fils: | Browse, .. |
Projects:
----- atafs_bios_drv_lib il Select Al |
CSL_DAT_Example_Out
[#] <5L_DMA_InkcExample Deselect Al |
[¥] <5L_DMA_PingPongExample FY
- [F] C5L_DMA_PollExample ~| il

| Copy projects into workspace

(7) Finish I Cancel

Figure 7-6 Browsing for the CCS v4 Projects
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e Right click on the project that you want to test and select Set as Active Project.

@E,.-"E++ - Code Composer Studio (Licensed)

=10l x|
& | HE crce+

File Edit View MNavigate Project Target Tools Scripts Weindow  Help
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EBuild Project
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&5 CoL_I2s DMAExamp:
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FTSE =

'lg Z5L_I25_PollExample_ . Paste
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. Delete
&L oL Lene_zezkcolor X

-C Mave...
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(& CSL_LCDC_Diagrames  Feame
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Iﬁ 5L _LCDi_DmalnkcE: Qé;;. Fefrash
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FTSL

Close Project
l=r CSL_LCDC_TextDisplz

L CSL_MEMORY DARAM Debug As 3
5 csLMEMORY DARAM Team r
5 CSL_MEMORY_SARAN  Campare With 3

5 CSL_MEMORY_SARAR
= C5L_MMCSD_dmaExa
B CsL_MMCSD_MmeCar
=

= Csl_MMCSD_sdCarde
{5 C5L MMCSD_SdCard
5 C5L_MSDRAM_Clacks

Restore from Local Histary, .,

Link, Files to Project. ..
Add Files ko Project. ..

Open Target Configuration
Build Propertigs. ..

«

EE Qutling &3 =0

An outline is not awailable,

Debug Properties. .,

Jnv

JCSL_DAT Exa

Dvmmarkice

Figure 7-7

Setting Active CCS v4 Project
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Right click on your active project and set the Active Build Configuration as either Debug or

Release.

(Both CCS v3.3 and CCS v4 support building programs in two distinct modes. Debug mode is
used for building programs with little/no compiler optimization enabled. Resultant
executables still retain full symbolic debugging information on variables and also linkage
information between most points in the executable and the line(s) of source code from which
each came. This information generally makes the code easier to debug but also makes it
bigger and slower. Release mode, on the other hand, is used for building programs with
high degrees of compiler optimization enabled. This eliminates much of the debug-supportive
information described above from the executable but makes it smaller and faster.)

@E,.-"E++ - Code Composer Studio {Licensed)

=0l x|

Fil= Edit View Mavigate Project Target Tools Scripts  Window  Help
| | b & ® - [t - | Q- |0 |47 |20 m B | TR cre+
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E

VEElELEDE

EIVEIENELE

]

G20 0. 626262

LT-,,-QI% ElE
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CSL_DMA_PollExample
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CSL_@EPIO_QukputPinExample

CSL_EPTExampale_Cut
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CAL_I2C_IntcExample_Cwt

CSL_I2C_LoopbackExample_OL

CaL_I2C_PolExarmple_Cut

C5L_125_DMAExampale_Couk

CSL_I125_IMTCExample_Ou
C3L_I125_PollExample_ouk
CSL_IMTC_Example
CSL_LCDi_2eZkColorMMode
CSL_LCDi_eSkiZolorModeE

] Sek as Ackive Project

Rebuild Inde:x

Active Build Configuration

Conwert To.,.
Clean Project
Euild Praject
Rebuild Project

2 Release

b= Copy

I Fast=
¥ Delete
Mave, .,

Exal
am

C5L_LCDC_DiagramExample 0 ename

CSL_LCDC_DmalnkcExarnpl

CSL_LCDC_DmaPolledExample

CSL_LCDi_TextDisplavExa

C5L_MEMORY_DARAM_Partial
C5L_MEMORY_DARAM_Reterti

CSL_MEMORY_SARAM_Par

CSL_MEMORY_SARAM_Retenti
CaL_MMCSD_dmaE:xarmple_Out
CSL_MMCSD_MmcCardExample
CSL_MMCSD_SdiCardExample_t
CSL_MMCaD_SdiCardFSExample
D_,—Cf C5L_MSDRAM_ClockSwitchExar

B_0 7 Refresh

Close Project
mple

Debug As
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Link Files ko Project. ..
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Figure 7-8 Setting Active CCS v4 Build Configuration
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e Select the menu Target>Debug Active Project. Project will be built (if needed) and
debugger will be opened.

(The project will be (re)built here only if needed, as when a piece of involved source code has
changed. If a (re)build does occur, you can monitor its progress in a special console sub-window
that will open during the build. Any build errors will be reported there for your information. If
the build completes without any issues, Figure 7-10, with the Debug view opened and the
debugger ready to use.

(Note that the menu Target>Debug Active Project recommended above includes an automatic
project pre/re-build if needed before debug can commence. If you prefer, you can instead build
the project in a separate step first by using menu Project/Build Active Project.)

QE,.-"E++ - Code Composer Studio (Licensed) - |EI|5|
File Edit ‘iews Mavigate Project | Target Tools Scripts  ‘Window  Help
J | el - J ¥ « 3] Mew Target Configuration. .. = - - 5 | M cle++

. Debug Active Project — =
810 o =g
% Launch TI Debugger oZ Outline &3

| An outline is not available,
Debug Histary 4

E

akafs_bios_drv_lib
Debug. ..
CSL_DMA_InkcExample
Z5L_DMA_PingPongExample
C5L_DMA_PollExample
CSL_DMA_StopAPIExanple
CSL_EPIO_InpukPinExample
CSL_GEPIO_OutputPinExample
C5L_GPTExampale_out
C3L_I2C_DmaE:xample_Cuk
CaL_I2C_DmaWordSwapExapmle_ouk
CSL_IZ2C_IntcExample_Ouk
CSL_I2C_LoopbackExample_out
CaL_I2C_PolExample_Cut
CSL_I25_DMAE:xampale_Cuk
CAL_I25_INTCExampla_Cuk
C5L_125_PollExample _out
CSL_INTC_Example
CaL_LCDC_26zkColorMaodeExample_Ou
CaL_LCDC_ASkColorModeExanple _Out
CSL_LCDC_DiagramExample_Out
CSL_LCDi_DmalnkeExample_out
CSL_LCDC_DmaPolledExanple_Out
CAL_LCDC_TextDisplayExarmple_Cut
CSL_MEMORY_DARAM_PartialRetentio
CSL_MEMORY _DARAM_RetentionExar
C3L_MEMORY_SARAM_PartialRetentiol
CSL_MEMORY _SARAM_RetentionExanm
CSL_MMCSD_dmaExample_COut
CSL_MMCSD_MmcCardExample_out
CSL_MMCSD_SdiCardExample_ouk
CAL_MMCSD_SdiCardFSExanple_Out

T;:Ev CSL_MSDRAM_ClackSwitchExample O
4| | 3

E

EEIELE

E

]

|V ELELEL

E

06 260

62063

AiE

[ o JCSL_DAT_Example_out |

Figure 7-9 Debugging the Active CCS v4 Project
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e Select Scripts> C5505EVM__Configuration to set the PLL to the desired frequency. Note
that, for VC5504/5 silicon, only speeds up to and including 100 MHz give reliable operation.
For C5504/05/14/15 silicon, however, 120 MHz is also a reliable choice. (Also, under certain
circumstances, we have noticed that the CCS v4 “Scripts” menu may remain unavailable until
after you initially run the program once at the default PLL setting. Thereafter, it will be
available for PLL adjustment.)

ﬁDehug edit.c - Code Composer Studio {Licensed) 10| x|

Fil= Edit Yiew Mavigate Projeck Target Tools | Scripts  ‘Window  Help

J -— %— ”_ Tﬁ) [ﬁ_—‘l,. @ J %z; - C* WM_Configuration  # CPU_Reset . . ﬁ ﬁ»ﬁ‘«Debug %CIC++

SDRAM_Configur ation » CE505EYM_Init

m EMIF_Configuration P SetPLL 12p288MMHz O e &5 Y =0

- [ ~ = : . SHEUALL_liE | walue | address
% b (2222 | @ " SelPLL_G0MHz

= & CSL_DAT_Example_OQuk [Debug] - Spectrurn Digikal DSK-EVM-eZdsp onboard | SetPLL_75MHz

=i Device SetPLL_100MHz
B- ufP Thread [main] (Suspended) SetPLL_120MHz

Peripheral_Reset

----- p._, Spectrum D|g|ta| D3K-EVYM-eZdsp onboard USE Enulatar_0/CS5:xx (6:07:3
“epi| Spectrum Digital DSK-E¥M-s2dsp onboard USE Emulator_0/C55x0c CIC {6

< | 2l | I

[ ext.c 22 l = d

File JiZSL_DAT_Example_Ouk/Debugfexit.c does not exist,

El canscle 2 |._'-'||.;§|'=_,’E'L=ﬁ'=5
CaL_DAT_Example_out [Project Debug Session] Spectrum Digital DSk-EYM-eZ2dsp onboard USE Emulabor 0550 CI0 (6:07:30 PI)

Test for DAT Channel No : 14 - 3uccessful ;I
Test for DAT Channel Mo : 15 - Successful

C3L DAT Test Passed!!

=
4 o

| e | | | |

Figure 7-10 Selecting the CCS v4 PLL Frequency
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e Select menu Target/Run to run the project.

eDehug - exit.c - Code Composer Studio {Licensed) - |EI|5|

File Edit ‘iews Mavigate Projeck | Target Tools Soripts  ‘Window  Help

J | = e ”E %, ({8 (4> LoadProgram.., Chrl+Alt+L - = - | %5 pebug  OE o+
(#2Reload Program ChrH+Alt+R T —
B o Lol (1) 21 [weta Sle B e (ray =0
% b - > | ¢ Add Symboks... & | walue | address

= g C5L_DAT_Example_Guk [Deb
EEE‘ Device
" B4 Thread [main] (Susper i Restore Debug State
: -— Q§°' Restart
i Spectrum Digital DSK-EYM (@), Go to Main

v G Connect Target

------ s | Spectrum Digital DSK-EYM

WkFun
| | J5ELS
Terminate all ChrlAlE+T
Zib_Skep Inko FS
=L Skep Over Fo
b Assembly Step Inka
4 i Assembly Step Ower | LI
[€] esdt.c 22 l— _I* Step Return 7 =
%Reset »
-DIRun b Linie Chl+R
Clock N
Advanced b

% New Target Configuration, .
:*;EDebug Active Project
Mg Laurich TI Debugger

File #Z5L_DAT_Example_ouk/Debuge

Debug Histary »
El console 22 Debug. .. | X @ | o B -
CSL_DAT_Example_Out [Project Debug Session] Spectrurn Digital DSK-EVYM-eZdsp onboard USE Emulator_0fC55x%: (607 :30 PM)

After checking TEITLOCEMCON hit... ;I

u
Lir
]

0
1

FLL Init Done (100.00 MHz).

0" & | | | |

Figure 7-11 Running the CCS v4 Project’s Program on the Target

8. Target Requirements for Testing

One important target specific requirement is to use a CSL build that is compatible with your silicon.
For VC5504/05 silicon, uncomment #define CHIP_5505 near the top of file
c55xx_csN\inc\csl_general.h. (Once done, the #define logic there ensures that CHIP_5505 is the only
CHIP_xxxx macro defined, which will cause your build to be tailored for VC5504/05 silicon.) On the
other hand, for C5504/05/14/15 silicon, make sure that #define CHIP_5505 near the top of file
c55xx_csN\inc\csl_general.h. is commented out (e.g., with a beginning “//”). csl_general.h is, in
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fact, released this way by default. With this line commented out, the #ifndef logic in csl_general.h
#define’s the macro CHIP_5515 instead. This, in turn, causes your build, by default, to be tailored
for C5504/05/14/15 silicon.

Since we have different platforms for both VC5504/05 and C5504/05/14/15, another important
platform specific requirement is to use a CSL build that is compatible with your platform. For
VC5504/05 EVM, uncomment #define VC5505_EVM in Part 3 of file c55xx_csN\inc\csl_general.h.
For C5515 EVM, uncomment #define C5515 EVM in Part 3 of file c55xx_csN\inc\csl_general.h.
For VC5505 eZdsp USB Stick, make sure that #define VC5505_ EVM in Part 3 of file
c55xx_csN\inc\csl_general.h. is commented out (e.g., with a beginning “//”). With this line
commented out, the #ifndef logic in csl_general.h #define’s the macro VC5505_EZDSP instead.
This, in turn, causes your build, by default, to be tailored for VC5505 eZdsp USB Stick. For C5515
eZdsp USB Stick, make sure that #define C5515_ EVM in Part 3 of file c55xx_csN\inc\csl_general.h.
is commented out (e.g., with a beginning “//”). With this line commented out, the #ifndef logic in
csl_general.h #define’s the macro C5515 EZDSP instead. This, in turn, causes your build, by
default, to be tailored for C5515 eZdsp USB Stick.

Additionally, it is recommended that you use versions of code gen tools and BIOS that are
compatible with those used by us to test the CSL and Examples in this release. In general, we
recommend that you use the following, or newer, versions. (If the comments in a particular example
cite special tool version requirements, abide by those.)

e CCS 3.3.80.11 “Platinum” using code generation tool v3.3.2 or v3.3.3 and DSP BIOS 5.33.05.
The XDS510 USB Emulator is used to interact with the target to load and run the CCSv3.3
projects thereon.

e CCSv4.1.2.00027 using code generation tool v4.3.6 or later and DSP BIOS 5.41.02.14. There
is some bug in v4.3.x prior to 4.3.6. Even 4.3.6 has some problem with the MDK Pulse Ox application. The
EVM’s “Onboard” Emulator is used to interact with the target to load and run the CCS v4
projects thereon.

9. CSL Overview

This section introduces the Chip Support Library, describes its architecture, and provides an
overview of the collection of functions, macros, and constants that help you program DSP
peripherals.

9.1 Introduction to CSL

CSL is a collection of functions, macros, and symbols used to configure and control on-chip
peripherals. It is fully scalable and it does not require the use of DSP/BIOS components to operate.

9.1.1 Benefits of CSL

The benefits of CSL include peripheral ease of use, shortened development time, portability,
hardware abstraction, and a level of standardization and compatibility among devices. CSL
can be viewed as offering two fundamental levels of peripheral interface to users, a more
abstract function-level layer 1 offering a fairly high level of interfaces and protocols, and a
lower hardware-detailed register-level layer 2. offering direct symbolic access to all
hardware control registers. These two layers are described below.

1. Function Level CSL -- Higher level interfaces and protocols
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e Standard Protocol to Program Peripherals: CSL provides developers with a standard
protocol to program on-chip peripherals. This protocol includes data types and macros to
define peripheral configurations, and functions to implement various operations of each
peripheral.

e Basic Resource Management: Basic resource management is provided through the use of
open and close functions for many of the peripherals. This is especially helpful for
peripherals that support multiple channels.

2. Register Level CSL -- Lower level register-manipulation interface

e Symbolic Peripheral Descriptions: A complete symbolic detailed description of all
peripheral registers and register fields has been created. It is suggested that developers
use the higher level protocols (of CSL layers b. and c.), as these are less device-specific,
thus making it easier to migrate code to newer versions of DSPs.

9.1.2 CSL Architecture

CSL consists of modules that are built and archived into a library file. Each peripheral is covered
by a single module while additional modules provide general programming support. This
architecture allows for future expansion because new modules can be added as new peripherals
emerge.

Users have two levels of access to peripherals using CSL, register level access and function level
access. All function CSL files have a name of the form csl_PER.c where PER is a placeholder for the
specific peripheral. In a similar fashion, all register level files have a name of the form csir_PER.h.
The function level of CSL is implemented based on register level CSL. Users can use either level of
CSL to build their applications. The following Figure 9-1 shows the architecture of CSL and its role
in interfacing an application to the DSP hardware on which it executes.

Application Program

CSL API
DMA RTC SPI USB
Function Level CSL
DMAr RTCr SPIr USBr
Register Level CSL

VC5504/05 or C5504/05/14/15 DSP and peripherals

Figure 9-1 CSL Architecture

Table 9-1 lists the key modules and related interface defining files within CSL.
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Table 9-1 CSL Modules and Include Files

Peripheral Description Include File
Module (PER)
DAT A data copy/fill module based on csl_dat.h
the DMA C5505
DMA DMA peripheral csl dma.h
GPIO General Purpose 1/0 csl_gpio.h
GPT 32-bit General purpose timer csl_gpt.h
12C 12C peripheral csl_i2c.h
12S 12S peripheral csl_i2s.h
INTC Interrupt Controller csl_intc.h
LCDC LCD Controller csl_lcdc.h
MEM Enable or Disable the Memory csl_mem.h
Retention Mode for SARAM and
DARAM
MMC/SD MMC/SD Controller csl_ mmcsd.h
MMC/SD ATAFS Interface to MMC/SD driver csl_mmcsd_at alf.h
NAND NAND flash csl_nand.h
PLL PLL csl pll.h
RTC Real-time clock csl rtc.h
SAR 10 bit SAR ADC csl_sar.h
SDIO Secure Data 1/0 driver csl_sdio.h
SPI SPI csl_spi.h
UART UART csl_uart.h
USB USB core driver csl_usb.h
USB MSC USB MSC driver csl_msc.h
USB Audio USB Audio driver csl_audioClass.h
WDT Watch Dog Timer csl_wdt.h

9.2 Naming Conventions

The following conventions are used when naming CSL functions, macros, and data types. Note that
PER is used as a placeholder for any of the specific module / peripheral names from Table 9-1

above.

Table 9-2 CSL Naming Conventions

INSTRUMENTS

Object Type

Naming Convention

Function PER funcName()
Variable PER varName
Macro PER_MACRO_ NAME
Typedef PER_Typename
Function Argument funcArg

Structure Member memberName

e All functions, macros, and data types start with PER_ (where PER is the peripheral module
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name listed in Table 9-1) in uppercase letters.

e Function names use all lowercase letters. Uppercase letters are used only if the function
name consists of two separate words. For example, PER_getConfig().

e Macro names use all uppercase letters; for example, DMA_DMPREC_RMK.

e Data types start with an uppercase letter followed by lowercase letters, e.g., DMA_Handle.

9.3 CSL Data Types

CSL provides its own set of data types that all begin with an uppercase letter. Table 9-3 lists CSL
data types as defined in the file .../c55xx_csl/inc/tistdtypes.h.

Note: The minimum data unit in VC5504/05, C5504/05/14/15 is 16-bit word, therefore char and
bool type will be allocated a 16-bit word (short). It does not support byte operation natively.

Table 9-3 CSL Data Types

Data Type Description
bool short

int short

char short

ptr void *

String char *

Uint32 unsigned long
Uintl6 unsigned short
Uint8 unsigned char
Int32 long

Int16 short

Int8 char

9.4 CSL Functions

Table 9-4 provides a description of the most common CSL functions where PER indicates a
peripheral module as listed in Table 9-1. Note that not all of the peripheral functions listed in the
table are available for all modules / peripherals. Furthermore, some peripheral modules may offer
additional peripheral-specific functions not listed in the table. Refer to the documentation in path
c55xx_cs\doc\html_csN\index.html for a list of CSL functions offered for each module / peripheral.

The following conventions are used in Table 9-4:
¢ Italics indicate variable names.
e Brackets [...] indicate optional parameters.
o [handle] is required only for handle-based peripherals: such as DAT, DMA, SPI,
MMC/SD and USB.
CSL offers two fundamental ways to program peripherals

e Directly write to hardware control registers using the lower CSLR layer

- Use the more abstract functions (Table 9-4) of the higher CSL layer. For example, you can
use PER_config() plus any other needed peripheral specific functions. See section 9.4.1 for
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more detail.
Table 9-4 Generic CSL Functions

Function Description
PER_init(void) This function initializes and activates the SPI

module. It has to be called before any function

call
handle = PER_open(...) Opens a peripheral channel and then performs

the operation indicated by the parameters;
must be called before using a channel. The
return value is a unique device handle to use in
subsequent API calls.

PER_config([handle,] *configStructure) Initializes the peripheral based on the
functional parameters included in the
initialization structure. Functional parameters
are peripheral specific. This function may not
be supported in all peripherals. Please consult
the CSL API document for specific details.

PER_start([handle,] ... ) Starts the peripheral after it has been
configured using PER config().
PER_stop([handle,] ...) Stops the peripheral after it has been started

using PER_start().

Resets the peripheral to its power-on default

PER_reset([handle]) values

PER_close(handle) Closes a peripheral channel previously opened
with PER_open(). The registers for the channel
are set to their power-on defaults, and any
pending interrupt is cleared.

PER_read(handle ...) Read from the peripheral.

PER write(handle ...) Write to the peripheral.

9.4.1 Peripheral Initialization and Programming via Function Level CSL

On top of the register-level CSLR, CSL also provides higher level functions (Table 9-4) to initialize
and to control peripherals. Using the CSL functional layer, relatively few function calls, each with
appropriate parameters, can be used to control peripherals. This method provides a higher level
of abstraction than the direct register manipulation method of CSLR but generally at a cost of
larger code size and higher execution cycle count.

Even though each CSL module may offer different parameter-based functions, PER_init() is the most
commonly used. PER_init() initializes the parameters in the peripheral that are typically initialized
only once in the application as shown in Table 9-5. PER_init() can then be followed by other module

functions implementing other common run-time peripheral operations. Other parameter-based
functions include module-specific functions such as the PER_config() function shown in Table 9-6.

Table 9-5 Using PER_init()

main() {

I-D-I-ER_init();
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Table 9-6 Using PER_config
PER_config myConfig = {param_1, ..., param_n};

main() {

PER_config (&myConfig);

9.4.2 Example of DMA Control via Function Level CSL

The following example illustrates the use of CSL to initialize and use DMA channel 0 to copy a table from address
0x3000 to address 0x2000. Addresses and size of data to be moved are as follows.

Source address: 2000h in data space
Destination address: 3000h in data space
Transfer size: Sixteen 16-bit single words

The example uses CSL functions DMA_init(), DMA_open(...), DMA_config(...), DMA_start(...),
DMA_getStatus(...), and DMA_close(...). The next 9 steps illustrate the preparation and use of these
functions in exercising control of the DMA operation.

Step 1: Include the header file of the module/peripheral, use <csl_dma.h>. The different header files are shown in
Table 2-1.

#include "csl_dma.h"
#include <stdio.h>

Step 2: Define a DMA_Handle pointer and buffers. DMA_open will initialize this handle when a DMA channel is
opened.

#define CSL_DMA BUFFER_SIZE 1024
/* Declaration of the buffer */

Uintl6 dmaSRCBuff{CSL_DMA_BUFFER_SIZE];
Uint16 dmaDESTBuff{CSL_DMA_BUFFER_SIZE];

CSL_DMA Handle dmaHandle;
CSL_DMA_Config dmacConfig;
CSL_DMA_Config getdmacConfig;
CSL_DMA_ChannelObj dmaObj;
CSL_Status status;

Step 3: Define and initialize the DMA channel configuration structure (see csl_dma.h for other options).
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dmaConfig.autoMode = CSL_DMA_AUTORELOAD_DISABLE;
dmacConfig.burstten =CSL_DMA_TXBURST_8WORD;
dmaConfig.trigger =CSL_DMA_SOFTWARE_TRIGGER;
dmacConfig.dmaEvt = CSL_DMA _EVT_NONE;
dmaConfig.dmaint = CSL_DMA_INTERRUPT_DISABLE;
dmaConfig.chanDir = CSL_DMA _READ;

dmaConfig.trfType = = CSL_DMA_TRANSFER_MEMORY;
dmaConfig.dataLen = CSL_DMA_BUFFER_SIZE * 2;
dmacConfig.srcAddr = (Uint32)dmaSRCBuff;

dmacConfig.destAddr = (Uint32)dmaDESTBuff;

Step 4: Initialize the DMA module driver. It must be done before calling any DMA module API:

status = DMA_init();
if (status != CSL_SOK)

{

printf("DMA_init() Failed \n");

Step 5: For multi-resource peripherals such as McBSP and DMA, call PER_open to reserve resources (SPI_open(),
DMA_open()...):

dmaHandle = DMA_open(0,&dma0Obj, &status);
if (dmaHandle == NULL)

printf("DMA_open() Failed \n");
}

By default, the TMS320C55xx compiler assigns all data symbols word addresses. The DMA however, expects all
addresses to be byte addresses. The CSL will convert the word address to a byte address (multiply by 2 or shift left
one bit) for the DMA transfer.

Step 6: Configure the DMA channel by calling DMA_config() function and read back the configuration values by
calling DMA_getConfig() function:

status = DMA_config(dmaHandle, &dmaConfig);
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if (status != CSL_SOK)
{
printf("DMA_config() Failed \n");

break;

status = DMA_getConfig(dmaHandle, &getdmaConfig);
if (status !'= CSL_SOK)

{

printf("DMA_getConfig() Failed \n");

break;

}

Step 7: Call DMA_start() to begin DMA transfers:

status = DMA_start(dmaHandle);

if (status != CSL_SOK)

{

printf("DMA_start() Failed \n");

Step 8: Wait for DMA transfer to complete:

/I DMA_getStatus will return O when the DMA is done

while (DMA_getStatus(dmaHandle));

Step 9: Close DMA channel:

status = DMA_close(dmaHandle);

if (status != CSL_SOK)

{

printf("DMA_reset() Failed \n");
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}

For more detail, refer to example csl_dma_PollExample.c in either of these paths
e c55xx_csl/ccs_v3.3_examples/dma/examplel/
e c55xx_csl/ccs _v4.0_examples/dma/CSL_DMA_PollExample/ .

The first path is the CCS v3.3 version of the project while the second is the CCS v4 version of the project.

9.5 CSL Macros

Table 9-7 provides a generic description of the most common CSL macros. The following naming
conventions are used:

e PER indicates a peripheral module as listed in Table 9-1 (with the exception of the DAT
module).

e REG indicates a register name (without the channel number).

o REG# indicates, if applicable, a register with the channel number. (For example: DMAGCR,
TCRO, ...)

e FIELD indicates a field in a register.

e regval indicates an integer constant, an integer variable, a symbolic constant
(PER_REG_DEFAULT), or a merged field value created with the PER_REG_RMK() macro.

o fieldval indicates an integer constant, integer variable, macro, or symbolic constant
(PER_REG_FIELD_SYMVAL) as explained in section 9.6; all field values are right justified.

CSL also offers equivalent macros to those listed in Table 9-7, but instead of using REG# to
identify which channel the register belongs to, it uses the Handle value. The Handle value is
returned by the PER_open() function.

Table 9-7 Generic CSL Macros

Macro Description

CSL_FMK(PER_REG_FIELD, val) Creates a shifted version of val that you could
OR with the result of other _ FMK macros to
initialize register REG. This allows you to
initialize few fields in REG as an alternative to
the _RMK macro that requires that ALL the
fields in the register be initialized.

val = CSL_FEXT(reg, PER_REG_FIELD) Returns the value of the specified FIELD in the
peripheral register.
CSL_FINS(reg, PER_REG_FIELD, val) Insert the value to the specified FIELD in the

peripheral register

CSL_FMKR(msb, Isb, val) Creates a shifted version of val for the bits
between msb and Isb

CSL_FEXTR(reg, msb, Isb) Extracts the bits between msb and Isb of the
reg

CSL_FINSR(reg, msb, Isb, val) Set the bits between msb and Isb of the reg to
val
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All Macros are defined in file .../c55xx_csl/inc/cslr.h.

The following statement will enable the timer interrupt by setting the bit 4 of IERO to 1:
CSL_FINST(CSL_CPU_REGS-=IERO, CPU_IERO_TINT, ENABLE);

9.6 CSL Symbolic Constant Values

To facilitate initialization of values in application code, the CSLR register level layer provides symbolic
constants for peripheral registers and writable field values as described in Table 9-8. The following
naming conventions are used:

e PER indicates a peripheral module as listed in Table 9-1 (with the exception of the DAT
module, which does not have its own registers).

e REG indicates a peripheral register.

e FIELD indicates a field in the register.

¢ SYMVAL indicates the symbolic value of a register field.

Table 9-8 Generic CSL Symbolic Constants

Constant Description
PER_REG_FIELD_SYMVAL Symbolic constant to specify values for
individual fields in the specified peripheral
register.
PER_REG_FIELD_ DEFAULT Default value for a field; corresponds to the
field value after a reset or to O if a reset has no
effect.
All  Symbolic Constant Values are defined in file ../c55xx_csl/inc/cslr_PER.h and

.../c55xx_csl/inc/soc.h.

9.7 Resource Management and the Use of CSL Handles

CSL provides limited support for resource management in applications that involve multiple threads,
reusing the same multichannel peripheral device.

Resource management in CSL is achieved through calls to the PER_open and PER_close functions.
The PER_open function normally takes a channel/port number as the primary argument and
returns a pointer to a Handle structure that contains information about which channel (DMA) or
port (SPI) was opened.

When given a specific channel/port number, the open function checks a global flag to determine its
availability. If the port/channel is available, then it returns a pointer to a predefined Handle
structure for this device. If the device has already been opened by another process, then an invalid
Handle is returned with a value equal to the CSL symbolic constant, INV.

Calling PER_close frees a port/channel for use by other processes. PER_close clears the in_use
flag and resets the port/channel.
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9.7.1 Using CSL Handles

CSL Handle objects are used to uniquely identify an opened peripheral channel/port or device.
Handle objects must be declared in the C source, and initialized by a call to a PER_open function
before calling any other API functions that require a handle object as argument. For example:

DMA _ Handle myDma; /* Defines a DMA_Handle object, myDma */ ... //Once defined, the CSL
Handle object is initialized by a call to PER_open:

myDma = DMA_open(DMA_CHAO,DMA_OPEN_RESET); /* Open DMA channel O */

//The call to DMA_open initializes the handle, myDma. This handle can then be used in calls to
other API //functions:

DMA_start(myDma); /* Begin transfer */

DMA_close(myDma); /* Free DMA channel */

10. Documentation

Documentations for the CSL and examples which have been generated by DOXYGEN are available in the
“doc” subdirectory (csl_api_html and csl_example_html). The master file is index.html. A web browser is
required to read the files.
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