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1 Application Programming Interface
1.1 Introduction

As for other products in our line, we are providing customers with a comprehensive API to
facilitate operation of this JPEG2000 compression hardware. This API consists of a set of
high level functions as well as all the required functions to manually set ADV212 registers or
any other registers (FPGA_B, MICROBLAZE, etc..).

This SDK includes three APIs. One API is providing developer with helper function to operate
the VID475 hardware. The second is providing developer with a mechanism allowing
developing with or without an assigned camera. For instance the default CSP, the CSP
installed with the VID475 SDK 1.1, does not require any camera to be connected on the
system.

The third API, clserzoo is an industry standard API that is compliant to the Cameralink v1.1
specifications. This allows camera vendors to provide frame grabber independent, camera
specific configurations utilities. Using this library you will have serial access to the camera
through your FM48x board. This API is not provided with source code. The compiled library
can be found in the “Bin” folder after VID475 SDK installation.

Most of the important high level functions take a structure as arguments, thus allowing a
developer to decide the various parameters (camera, encoding, etc..).

A few functions have been added to the recent SDK versions (from version 1.3). These
functions allow manipulation on JPEG2000 code streams.

An example application is included in the SDK for your convenience.

VID475 Programmer’s Guide
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1.2 VID475 API Prototypes list

Low/Medium level functions:

int WriteSystemRegister(unsigned short addr, unsigned short value);
int ReadSystemRegister(unsigned short addr, unsigned short *value);

int SendNanoCommand( unsigned short cmd, unsigned short *value );

int ADVReadlIndirectRegister( unsigned short indaddr_msb, unsigned short
indaddr_Isb, unsigned short *indval, unsigned char ADVn );

int WritelndirectAdvRegister( unsigned short indaddr_msb, unsigned short
indaddr_Isb, unsigned short indval, unsigned char ADVn );

High level functions:

int EnumerateDevices(int iMaxDeviceNumber);

int Open(int iDeviD);

int Open(const char *sDevType, int iDevNbr);

int GetDeviceContext(FM48x_DeviceContext *ctx);

int Reset(void);

void Close(void);

int SetSynthClock( unsigned short clkfreq );

int GetFrequency(float *fFrequency, unsigned char iTreeld =
CLK_CTRL_FREQ_MICROBLAZE);

int S3Reset(void);

int S3FirmwareUpload(const char *filename, unsigned long timeout = 1000);

int S3FirmwareUpload(unsigned char *firmbuf, int size, unsigned long
timeout = 1000);

int S3FirmwareHeaderCreate(const char *firmfilename, const char
*headerfilename);

int S3GetFirmwareVersion(unsigned long *version);

int ADVReset( unsigned char ADVn);

int ADVInit(unsigned char ADVn, unsigned char mode);

int ADVSelfTest( unsigned short *value );

int ADVSanityCheck(unsigned char ADVn);

int ADVFirmwareUpload(unsigned char ADVn, const char *filename, cam_params
*camp, BOOL verify = FALSE);

int ADVSetCameraParameters( unsigned char ADVn, cam_params *camp );

int ADVSetEncodeParameters( unsigned char ADVn, enc_params *encp);

int ADVCheckFirmwareOperation(unsigned char ADVn, unsigned short *idcode);

int ADVEncodeStart(unsigned char ADVn, unsigned char synchronise);

int CLSeriallsTxFifoEmpty(void);

int CLSeriallsRxFifoEmpty(void);

int CLSerialResetRxFifo(void);

int CLSerialResetTxFifo(void);

int CLSerialCommConfigure(int iCharLength = 8, int iParityOdd
int iParityUsed = 0, int iStopBits = 1, int iBaudRate =
iSerialPort = SERIAL_CLO);

int CLSerialSendByte(unsigned char inbyte);

int CLSerialReceiveByte( unsigned char *outbyte, int timeout );

:O,
9600, int

int QDRControllerConfigure(unsigned long qdraddr, unsigned long qdrsize);
int QDRControllerEnable( unsigned char dir, unsigned char banknr );

int QDRControllerSendData(const void *buffer, unsigned long count);

int QDRControllerReceiveData(void *buffer, unsigned long count);

int StartGrabbing( void );

VID475 Programmer’s Guide
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int StopGrabbing( void );

int ClearFrame( void );

int ConfigureFrameStorage( unsigned long size, unsigned short nb_pixel,
unsigned short nb_line, unsigned short source, unsigned short
hostsource, unsigned char pixress3 , unsigned char pixresfb,
unsigned char fsc_en, unsigned char endiannes, unsigned char
colorbar);

int GetFrameLocation( unsigned long storspace, unsigned long *address,
unsigned long *size, unsigned long *addressl, unsigned long *sizel,
unsigned long *frmnb, unsigned long *buffnb, unsigned long *frmnbl,
unsigned long *buffnbl);

int CreatePGM(const char *sFileName, BYTE *PixelData, int iWidth, int
iHeight, int iPixelRes);

int JP2K_MergeYCrCb(unsigned int iMode, unsigned char *pYCrCb,
unsigned long *iSzYCrCb, unsigned char *pY, unsigned long iSzY,
unsigned char *pCrCb, unsigned long i1SzCrCb);

int JP2K_CreateMJ2(const char *MJ2FileName, char **pCodestream,
unsigned long *pSzCodestream, unsigned char iNbrFrames);

VID475 Programmer’s Guide
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1.3 VID475 Error Codes List

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

ERR_SUCCESS
ERR_MAILBOX_WR
ERR_MAILBOX_RD
ERR_WRONG_DEVH
ERR_ADV_NOT_READY
ERR_NOSUCHFILE
ERR_FCMP_ERROR
ERR_INVAL ID_BAUDRATE_RANGE
ERR_INVALID_CHAR_LENGTH
ERR_INVALID_STOP_BITS
ERR_INVALID_PARITYUSED
ERR_INVALID_PARITYSELECT
ERR_UNEXPECTED_INDIR_VALUE
ERR_INVALID_BANK
ERR_SET_CLOCK_SYNTH
ERR_SET_TARGET
ERR_FM48x_WRITE
ERR_FM48x_READ
ERR_FM48x_NOT_OPEN
ERR_INVALID_VFORMAT
ERR_INVALID_PREC
ERR_INVALID_XFORMLEV
ERR_INVALID_UNI
ERR_INVALID_CBSIZE
ERR_INVAL ID_WKERNEL
ERR_INVALID_STALLPAR
ERR_INVALID_ATTRTYPE
ERR_INVALID_RCTYPE
ERR_INVALID_RCVAL
ERR_INVALID_J2KPROG
ERR_INVALID_PICFG
ERR_INVALID_QFACT
ERR_INVALID_COD_STYLE
ERR_INVALID_STEPSIZES
ERR_INVALID_LOAD_SS
ERR_INVALID_LOAD_WW
ERR_INVALID_VW_Y
ERR_INVALID_VW_CB
ERR_INVALID_VW_CR
ERR_INVALID_RESERVED
ERR_INVALID_LTARGET
ERR_INVALID_SIZE
ERR_INVALID_NB_PIXEL
ERR_INVALID_NB_LINE
ERR_INVALID_DATA_SOURCE
ERR_INVALID_ADDRESS
ERR_INVALID_ARGUMENT
ERR_FIRMWARE_NOT_READY
ERR_UNABLE_TO_OPEN
ERR_UNABLE_TO_RESET
ERR_TIMEOUT
ERR_ARG_NULL
ERR_INVALID_HOST_SOURCE
ERR_NOTHING_TO_UPLOAD
ERR_HEX_PARSING
ERR_HEX_REALIGN

©CoO~NOUDWNEO
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#define ERR_S3_UPLOAD_CRC 56
#define ERR_S3_UPLOAD 57
#define ERR_S3_UPLOAD_TIMEOUT 58
#define ERR_DEVICE_CONTEXT_NOT_READY 59
#define ERR_MERGE_NO_COD_IN_Y 60
#define ERR_MERGE_NO_QCD_IN_Y 61
#define ERR_MERGE_NO_POC_IN_Y 62
#define ERR_MERGE_NO_SOT_IN_Y 63
#define ERR_MERGE_NO_COD_IN_CRCB 64
#define ERR_MERGE_NO_QCD_IN_CRCB 65
#define ERR_MERGE_NO_POC_IN_CRCB 66
#define ERR_MERGE_NO_SOT_IN_CRCB 67
#define ERR_PPT_IN_ONE_CSTREAM_ONLY 68
#define ERR_MJ2_NO_MEMORY 69
#define ERR_MJ2_UNABLE_TO_WRITE_FILE 70
VID475 Programmer’s Guide
Dec 2008 www.4dsp.com
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1.4 VID475 System Register Definition

The following list shows all the system register definitions available in the main header,
CVID475.hpp.

S
// -- ADV direct Registers

/)
#define ADV_O_PIXEL 0x0000
#define ADV_0_CODE 0x0001
#define ADV_O_ATTR 0x0002
#define ADV_0_RES1 0x0003
#define ADV_0_RES2 0x0004
#define ADV_O_EIRQIE 0x0005
#define ADV_O_EIRQFLAG 0x0006
#define ADV_O0_SWFLAG 0x0007
#define ADV_0_BMODE 0x0008
#define ADV_0O_MMODE 0x0009
#define ADV_0_STAGE 0x000A
#define ADV_O_IADDR 0x000B
#define ADV_O0_IDATA 0x000C
#define ADV_0_BOOT 0x000D
#define ADV_O_PLL_HI 0x000E
#define ADV_O_PLL_LO 0x000F
#define ADV_1_PIXEL 0x0010
#define ADV_1_CODE 0x0011
#define ADV_1_ATTR 0x0012
#define ADV_1_RES1 0x0013
#define ADV_1_RES2 0x0014
#define ADV_1_EIRQIE 0x0015
#define ADV_1_EIRQFLAG 0x0016
#define ADV_1_SWFLAG 0x0017
#define ADV_1_BMODE 0x0018
#define ADV_1_MMODE 0x0019
#define ADV_1_STAGE 0x001A
#define ADV_1_IADDR 0x001B
#define ADV_1_IDATA 0x001C
#define ADV_1_ BOOT 0x001D
#define ADV_1_PLL_HI 0x001E
#define ADV_1_PLL_LO 0x001F
/)
// -- ADV Indirect Registers

/)
#define ADV_IREG_MSB OxXFFFF
#define ADV_IREG_PMODE1 0x0400
#define ADV_IREG_COMP_CNT_STATUS 0x0404
#define ADV_IREG_LINE_CNT_STATUS 0x0408
#define ADV_IREG_XTOT 0x040C
#define ADV_IREG_YTOT 0x0410
#define ADV_IREG_FO_START 0x0414
#define ADV_IREG_F1_START 0x0418
#define ADV_IREG_VO_START 0x041C
#define ADV_IREG_V1_START 0x0420
#define ADV_IREG_VO_END 0x0424
#define ADV_IREG_V1_END 0x0428
#define ADV_IREG_PIXEL_START 0x042C
#define ADV_IREG_PIXEL_END 0x0430
#define ADV_IREG_MS_CNT_DEL 0x0440

VID475 Programmer’s Guide
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#define ADV_IREG_PMODE2 0x0448
#define ADV_IREG_VMODE 0x044C
#define ADV_IREG_EDMODO 0x1408
#define ADV_IREG_EDMOD1 0x140C
#define ADV_IREG_FFTHRP 0x1410
#define ADV_IREG_FFTHRC 0x141C
#define ADV_IREG_FFTHRA 0x1420
// -
// -- Spartan 3 Registers
/) m
#define S3_LEDS 0x0100
#define S3_REV_HI 0x0101
#define S3_REV_LO 0x0102
#define S3_TEST 0x0103
#define S3_CONTROL 0x0104
#define S3_CONTROL2 0x0105
// -
// -- FPGA_B Registers
// -
#define FB_FS_BUF_SIZEL 0x0200 /7 W
#define FB_FS_BUF_SIZEH 0x0201 /7 W
#define FB_FS_SIZE_LINE 0x0202 /7 W
#define FB_FS_NB_LINE 0x0203 /7 W
#define FB_FS_CTRL 0x0204 /7 W
#define FB_FS_FRM_SIZEL 0x0205 // R
#define FB_FS_FRM_SIZEH 0x0206 // R
#define FB_FS_FRM_STATUS 0x0207 // R
#define FB_CL_CTRL 0x0208 /7 W
#define FB_QDR_SIZEL 0x0209 /7 W
#define FB_QDR_SIZEH 0x020A /7 W
#define FB_QDR_ADDRL 0x020B /7 W
#define FB_QDR_ADDRH 0x020C /7 W
#define FB_QDR_CTRL 0x020D /7 W
#define FB_CLK_CTRL 0x020E /7 W
#define FB_CLK_STATUS 0x020F /7 W
#define FB_FS1_FRM_SIZEL 0x0210 // R
#define FB_FS1_FRM_SIZEH 0x0211 // R
#define FB_FS1_FRM_STATUS 0x0212 // R
// -
// -- UART Registers
/) — -
#define MB_UART_RBR 0x0300
#define MB_UART_THR 0x0301
#define MB_UART_IER 0x0302
#define MB_UART_IIR 0x0303
#define MB_UART_FCR 0x0304
#define MB_UART_LCR 0x0305
#define MB_UART_MCR 0x0306
#define MB_UART_LSR 0x0307
#define MB_UART_MSR 0x0308
#define MB_UART_SCR 0x0309
#define MB_UART_DLR_LSB Ox030A
#define MB_UART_DLR_MSB 0x030B

VID475 Programmer’s Guide
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// —————
// -- Micro blaze

/) ———
#define MB_INTERNAL_SIZE L O 0x0500

#define MB_INTERNAL_SIZE H O 0x0501

#define MB_INTERNAL_STATUS_O 0x0502

#define MB_INTERNAL_SIZE L 1 0x0506

#define MB_INTERNAL SIZE H 1 0x0507

#define MB_INTERNAL_STATUS_ 1 0x0508

1.5 VID475 Clock Tree Definitions
The following list shows all the clock tree definitions available in the main header,

CVID475.hpp. These definitions are useful to call GetFrequency().

#define
#define
#define
#define
#define
#define
#define
#define
#define

CLK_CTRL_FREQ_SYNTH

CLK_CTRL_FREQ_125 IN_O
CLK_CTRL_FREQ 125 IN_1

CLK_CTRL_FREQ_INTERFPGA

CLK_CTRL_FREQ_VIDEO
CLK_CTRL_FREQ_200
CLK_CTRL_FREQ_QDR

CLK_CTRL_FREQ_MICROBLAZE

CLK_CTRL_FREQ_VCLK

O~NO U WNEFO
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1.6 VID475 enc_params “structure”

This class can be associated to a normal ANSI-C data structure. This class represents all the
encoding parameters to be used in conjunction with an Analog Device ADV212 firmware.

It is important to remember that an ADV does not require setting of all the parameters. The
safest way to use your own encode parameters is to initialize this structure with 0. The
easiest way to do so is using memset(...,0,sizeof(enc_params)) to ensure the whole class is
set to 0. Then you can safely assign any value to the parameters of your choice. The ADV

internal logic will handle most of the zero value as default/unset values.

We will not describe the class members here but we encourage the reader to read the
ADV212 Programming Guide v2.0 available from Analog Device's website. Especially the
pages 49 to 54 are very useful for a deep understanding of the various encoding parameters.

class enc_params

{
public:
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

}:

char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char
char

vformat;
prec;
xFormlev;
uni ;

cbsize;
wkernel ;
stallpar;
attrtype;
rctype;
rcval[3];
J2kprog;
picfg;
gfact;
cod_style;
stepsizes[2*19];
load_ss;
load_vw;
ww_y[2*19];
vw_cb[2*19];
vw_cr[2*19];
reserved[6];
Itarget[4*16];

The member rcval is in fact a value represented by 3 bytes, thus 24 bits. The maximum value

is then 2°24-1.

A way to convert a 24 bit integer into 3 rcval bytes (rcval[0], rcval[1] and rcval[2]) is as follow:

class enc_params encp;

unsigned long rcval;

rcval = 50*1024;
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encp.rcval[0]
encp.rcval[1]

encp.rcval[2]

(unsigned char) ((rcval>>16)&0xFF);
(unsigned char) ((rcval>>8)&0xFF);

(unsigned char) ((rcval>>0)&0xFF);
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1.7 VID475 cam_params “structure”

This class can be associated to a normal ANSI-C data structure. As for the enc_params
structure, most of the members are related to the ADV212 registers. The nomenclature
follows the Analog Devices nomenclature.

Not all the ADV212 registers are present here. The other registers are non relevant on our
architecture.

We will not describe the class members here but we encourage the reader to read the
ADV212 User Guide v1.1 available from Analog Device’s website. Especially the pages 43 to
54 are very useful for a deep understanding of the various “camera” parameters

class cam_params

{

public:
unsigned short pmodel;
unsigned short xtot;
unsigned short ytot;
unsigned short fO_start;
unsigned short f1_start;
unsigned short vO_start;
unsigned short vO_end;
unsigned short vl_start;
unsigned short vl_end;
unsigned short pixel_start;
unsigned short pixel_end;
unsigned short pmode2;
unsigned short vmode;

// non ADV realted members
unsigned char needsrawmode;
unsigned char pixres;
unsigned char fbpixres;
unsigned char rawpixres;

¥

The last four members are in fact optional and are not used by the ADV212. These members
have been added to allow the CSP to configure completely a test application without
recompilation.

Please refer to the VID475 Test Application sources to understand these four members.
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1.8 VID475 devEnumeration “structure”

This structure is used by EnumerateDevice() and Open() variant 2. This assumes you should
not construct the structure by hand. Call EnumerateDevice() to obtain an enumeration array
this array will contain as many devEnumeration class as FM482/FM480 found in the system.

class devEnumeration

{

public:
unsigned char m_devDescription[MAX_BUF_SZ];
unsigned int m_devNumber ;

}:
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1.9 VID475 “low level” functions descriptions

The following functions allow changing all the system register. These functions are used by
mode of the “high level” functions present in the next paragraph.

A list of all the register is available on paragraph 4.2 note that the main header file,
CVID475.hpp includes the required definition if the developer does not want to use address
in his algorithm. A list with all these defines are present on paragraph 1.4

1.9.1 WriteSystemRegister()

Description:
This function writes a value to any of the system registers found on paragraph 4.2
Prototype:

int WriteSystemRegister(unsigned short addr, unsigned short value);

Arguments:

addr Address of a system register.

value Value to be written on a given address

Return:

ERR_WRONG_DEVH The VID475 hardware has not been openned, use Open().
ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status

Example:

#define FREQ 130
class CVID475 j2k;

if(g2k.Open("'FM482™, 0) 1= ERR_SUCCESS)
return -1;

iT(J2k.SetSynthClock(FREQ) != ERR_SUCCESS)
return -2;

if@2k.WriteSystemRegister(S3_LEDS, 0x3) != ERR_SUCCESS)
return -3;

J2k.Close();

VID475 Programmer’s Guide
Dec 2008 www.4dsp.com -18 -



VID475 PROGRAMMER’S GUIDE = DSi V1.3

1.9.2 ReadSystemRegister()

Description:
This function reads a value from any of the system registers found on paragraph 4.2
Prototype:

int ReadSystemRegister(unsigned short addr, unsigned short *value);

Arguments:

addr Address of a system register.

value Pointer to a previously allocated unsigned short variable
Return:

ERR_WRONG_DEVH The VID475 hardware has not been openned, use Open().
ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status

Example:

#define FREQ 130

class CVID475 j2k;
unsigned short myval;

if(g2k.Open("'FM482™, 0) 1= ERR_SUCCESS)
return -1;

iT(J2k.SetSynthClock(FREQ) !'= ERR_SUCCESS)
return -2;

if(g2k.WriteSystemRegister(S3_REV_HI, &myval) = ERR_SUCCESS)
return -3;

J2k.Close();

VID475 Programmer’s Guide
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1.10 VID475 “medium level” functions descriptions
1.10.1 SendNanoCommand()

Description:

This function sends a “Nano” command to the microblaze processor. The nano command
description can be found on paragraph 4.4

Prototype:

int SendNanoCommand( unsigned short cmd, unsigned short *value );

Arguments:

cmd
value

Return:

ERR_WRONG_DEVH
ERR_MAILBOX_WR
ERR_MAILBOX_RD
ERR_SUCCESS

Example:
#define FREQ 130

class CVID475 j2k;

unsigned short value

The nano command to be sent to the microblaze.
Value to be sent with the nano commands if there is any.

The VID475 hardware has not been openned, use Open().
Unable to write a FM482 mailbox.

Unable to read a FM482 mailbox.

successful status.

Oxbeef;

if(j2k.Open(""FM482'", 0) 1= ERR_SUCCESS)

return -1;

i f(j2k.SetSynthClock(FREQ) != ERR_SUCCESS)

return -2;

iT(J2k.SendNanoCommand(NANO_START_GRABBING, &value) = ERR_SUCCESS)

return -3;

J2k.Close(Q);
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1.10.2 WritelndirectAdvRegister()

Description:

This function writes a value to a given address in an ADV indirect register memory space.
Note that the indaddr_msb argument should always be set to OxFFFF.

Prototype:

int WritelndirectAdvRegister( unsigned short indaddr_msb, unsigned short
indaddr_Isb, unsigned short indval, unsigned char ADVn );

Arguments:

indaddr_msb
indaddr_Isb
indval

ADVn

Return:
ERR_ADV_NOT_READY

ERR_WRONG_DEVH
ERR_MAILBOX_WR
ERR_MAILBOX_RD
ERR_SUCCESS

Example:

#define FREQ 130

class CVID475 j2k;

if(j2k.Open('FM482", 0) 1=

return -1;

1T(J2k.SetSynthClock(FREQ)

return -2;

if(j2k.ADVInit( ADV_ O, 0 )

return -3;

Most significant word of an indirect register address.
Least significant word of an indirect register address.
Value to write on a given address.

Which adv to write to : ADV_0 or ADV_1

The desired ADV is not yet ready, please call ADVInit() prior to
call this function.

The VID475 hardware has not been openned, use Open().
Unable to write a FM482 mailbox.

Unable to read a FM482 mailbox.

successful status.

ERR_SUCCESS)
1= ERR_SUCCESS)

1= ERR_SUCCESS)

if(j2k.WriteIndirectAdvRegister( ADV_IREG_MSB, ADV_IREG_EDMODO, O, ADV 0 ) !=

ERR_SUCCESS)
return -3;

J2k.Close(Q);
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1.10.3 ReadIndirectAdvRegister()

Description:

This function reads a value from given address in an ADV indirect register memory space.
Note that the indaddr_msb argument should always be set to OxFFFF.

Prototype:

int WritelndirectAdvRegister( unsigned short indaddr_msb, unsigned short
indaddr_Isb, unsigned short *indval, unsigned char ADVn );

Arguments:

indaddr_msb Most significant word of an indirect register address.
indaddr_Isb Least significant word of an indirect register address.

indval Pointer to an unsigned short variable where to store the value.
ADVn Which adv to write to : ADV_0 or ADV_1

Return:

ERR_ADV_NOT_READY  The desired ADV is not yet ready, please call ADVInit() prior to
call this function.

ERR_WRONG_DEVH The VID475 hardware has not been openned, use Open().
ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130

class CVID475 j2k;
unsigned short myval;

iT(2k.Open(''FM482", 0) = ERR_SUCCESS)
return -1;

iIT(J2k.SetSynthClock(FREQ) '= ERR_SUCCESS)
return -2;

ifT(J2k.ADVInit( ADV_0, O ) '= ERR_SUCCESS)
return -3;

iT(J2k.ReadIndirectAdvRegister( ADV_IREG_MSB, ADV_IREG_EDMODO, &myval, ADV_O ) !=
ERR_SUCCESS)
return -3;

J2k.Close(Q);
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1.11 VID475 FM482 related functions descriptions
1.11.1 EnumerateDevice()

Description:

This function searchs for all the 4DSP devices present on the system. The function creates a
structure with one instance of the class found on paragraph 1.8 . One instance will be
contained in the structure for each device found on the system

Prototype:

int EnumerateDevices(int iMaxDeviceNumber);

Arguments:

iMaxDeviceNumber Maximum number of devices part of our enumeration.
Return:

The function returns with the actual number of 4DSP devices found in the system

Example:

class CVID475 j2k;

// If EnumerateDevice() returns 0, we bail out.
if(J2k.EnumerateDevices(5) == 0)

return -1;

// display description of device ID 0 found by EnumerateDevice()
printf((const char *)j2k.m_Enum[0]->m_devDescription);

// open device with index 0 found by EnumerateDevice()

if(J2k.0Open(0) !'= ERR_SUCCESS)
return -2;

J2k.Close(Q);
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1.11.2 Open() — Variant 1
Description:
This function opens a VID475(FM482) device.

Prototype:

int Open(const char *sDevType, int iDevNbr);

Arguments:

sDevType String representing the device type to open, “FM482” or
“FM480".

iDevNbr Number of the card to open. Usually 0 except if you have
more than one VID475 connected to your host.

Return:

ERR_UNABLE_TO_OPEN Unable to open the desired hardware.
ERR_SUCCESS successful status.

Example:

class CVID475 j2k;

if(J2k.0Open("'FM482", 0) '= ERR_SUCCESS)
return -1;

J2k.Close();
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1.11.3 Open() — Variant 2

Description:

This function opens a VID475(FM482) device. This function does not need to use a device
type as this function uses EnumerateDevice() output instead it uses an index to the
enumeration structure. The enumeration structure contains several instances of the class
found on paragraph 1.8

Prototype:

int Open(int iDevID);

Arguments:

iDevID Number of the card to open. Actually an index from the
enumeration structure start.

Return:

ERR_UNABLE_TO_OPEN Unable to open the desired hardware.
ERR_SUCCESS successful status.

Example:
class CVID475 j2k;

if(J2k.EnumerateDevices(5) == 0)
return -1;

if(J2k.0Open(0) '= ERR_SUCCESS)
return -2;

J2k.Close(Q);
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1.11.4 GetDeviceContext()

Description:

This function provides an interface to use the functions part of the FM48x API. As the
CVID475 class wraps around the FM48x API, this interfaces provides the lowest possible
level as seen from the FM482 hardware.

Please, refer to the FM48x Programmer Guide for more information about the various
functions available through the interface.

Prototype:

int GetDeviceContext(FM48x_DeviceContext *ctx);

Arguments:

ctx Pointer to a previously allocated
FM48x_DeviceContext structure.
This handle can directly be passed to
The various FM48x_ functions.

Return:

ERR_DEVICE_CONTEXT_NOT_READY The device context is not ready.
Open() should be called
Prior calling GetDeviceContect().

ERR_SUCCESS Successful status.

Example:

FM48x_DeviceContext FM48xAPIContext;
class CVID475 j2k;

if(J2k.Open("'FM482", 0) '= ERR_SUCCESS)
return -1;

iT(J2k.GetDeviceContext(&FM48xAPIContext) '= ERR_SUCCESS)
return -2;

i f(FM48x_ResetDevice(&FM48xAPIContext) = FM48x_0K)
return -3;

J2k.Close();
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1.11.5 Reset()

Description:

This function resets a previously opened VID475/FM482 device.
Prototype:

int Reset(void);

Arguments:

None.

Return:

ERR_UNABLE_TO_RESET Unable to reset the desired device.

ERR_SUCCESS successful status.

Example:
class CVID475 j2k;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

iT(J2k.Reset() != ERR_SUCCESS)
return -3;

j2k.Close();

1.11.6 Close()

Description:

This function resets a previously opened VID475/FM482 device.
Prototype:

int Close(void);

Arguments:

None.

Return:

None

Example:

iT(2k.Open('"'FM482", 0) = ERR_SUCCESS)
return -1;

Jj2k.Close(Q);
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1.11.7 SetSynthClock()

Description:

This function sets the frequency synthesizer included on the VID475/FM482 for a given
frequency.

Please note that this function as well reset the hardware. This implies loosing your entire
registers configuration.

Prototype:

int SetSynthClock( unsigned short clkfreq );

Arguments:

clkfreq Desired frequency in MHz.

Return:

The function returns with the actual number of 4DSP devices found in the system

Example:

#define FREQ 130
class CVID475 j2k;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

iT(J2k.SetSynthClock(FREQ) '= ERR_SUCCESS)
return -2;

Jj2k.Close(Q);
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1.11.8 GetFrequency()

Description:

This function retrieves the frequency of a given clock tree id. Note that this function has one
default argument. This implies the function may be called with or without second argument.

A list with all different IDs part of our clock tree is available on paragraph 1.5

Prototype:

int GetFrequency(float *fFrequency, unsigned char iTreeld =
CLK_CTRL_FREQ_MICROBLAZE);

Arguments:

fFrequency Pointer to a float variable that will receive the desired
frequency.

iTreeld ID of the tree frequency. This argument is optional and
can be safely discarded. Calling this function with one
argument only always retrieve the microblaze operating
frequency.

Return:

ERR_WRONG_DEVH The VID475 hardware has not been openned, use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130

class CVID475 j2k;
float freq;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

iT(2k.SetSynthClock(FREQ) != ERR_SUCCESS)
return -2;

if(J2k.GetFrequency(&freq, CLK _CTRL_FREQ_SYNTH) != ERR_SUCCESS)
return -3;

printf(""Frequency = %5.1f MHz\r\n", freq );

J2k.Close(Q);
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1.12 VID475 SPARTAN 3 related functions descriptions

1.12.1 S3Reset()

Description:

This function resets the Spartan 3 peripheral on the VID475 hardware.

Prototype:

int S3Reset(void);
Arguments:

None.

Return:

ERR_WRONG_DEVH
ERR_MAILBOX_WR
ERR_MAILBOX_RD
ERR_SUCCESS

Example:

#define FREQ 130

class CVID475 j2k;

if(j2k.Open("FM482™, 0) 1=

return -1;

The VID475 hardware has not been openned, use Open().
Unable to write a FM482 mailbox.

Unable to read a FM482 mailbox.

successful status.

ERR_SUCCESS)

iT(2k.SetSynthClock(FREQ) != ERR_SUCCESS)

return -2;

if(J2k.S3Reset() !'= ERR_SUCCESS)

return -3;

Jj2k.Close(Q);
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1.12.2 S3GetFirmwareVersion()

Description:
This function retrieves the current Spartan 3 firmware revision.

Prototype:

int S3GetFirmwareVersion(unsigned long *version);

Arguments:

version Pointer to an unsigned long variable. This variable will
receive the firmware version.

Return:

ERR_WRONG_DEVH The VID475 hardware has not been openned, use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130

class CVID475 j2k;
unsigned long s3version;

iT(2k.Open("'FM482", 0) = ERR_SUCCESS)
return -1;

iIT(J2k.SetSynthClock(FREQ) '= ERR_SUCCESS)
return -2;

if(J2k.S3GetFirmwareVersion(&s3version) != ERR_SUCCESS)
return -3;

printf("'Spartan3 firmware revision = %8.8X\r\n", s3version);

Jj2k.Close(Q);
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1.12.3 S3FirmwareUpload() — Variant 1

Description:

This function uploads a Spartan 3 firmware on the Spartan 3 device included on the VID475
system. Note that the second argument has a default value and can be omitted.

Prototype:

int S3FirmwareUpload(const char *filename, unsigned long timeout = 1000);

Arguments:

filename Pointer to a string representing a .hex file to upload in the
Spartan 3.

timeout Time out value in milliseconds. If this argument is not used,
the default timeout of 1 second will be used.

Return:

ERR_NOSUCHFILE The hex file passed as argument does not exist.

ERR_NOTHING _TO_ UPLOAD The hex file passed as argument is an empty file.

ERR_HEX_PARSING The hex file passed as argument is an invalid file.

ERR_HEX_ REALIGN Unable to realign the firmware buffer.

ERR_S3 UPLOAD CRC CRC error while uploading firmware.

ERR_S3 UPLOAD Unknown firmware upload error.

ERR_S3_UPLOAD_TIMEOUT Timeout while trying to upload firmware.

ERR_WRONG_DEVH The VID475 hardware has not been openned,

use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130
class CVID475 j2k;

if(J2k.Open(*'FM482'", 0) != ERR_SUCCESS)
return -1;

if(J2k.SetSynthClock(FREQ) '= ERR_SUCCESS)
return -2;

if(g2k.S3FirmwareUpload(“myfirmware.hex) != ERR_SUCCESS)
return -3;

if(J2k.S3Reset() !'= ERR_SUCCESS)
return -4;

j2k.Close();
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1.12.4 S3FirmwareUpload() — Variant 2

Description:

This function uploads a Spartan 3 firmware on the Spartan 3 device included on the VID475

system. Note that the third argument has a default value and can be omitted.

Prototype:

int S3FirmwareUpload(unsigned char *firmbuf, int size, unsigned long
timeout = 1000);

Arguments:

firmbuf Pointer to a buffer containing an aligned buffer.

size Size of the data pointed by firmbuf.

timeout Time out value in milliseconds. If this argument is not used,
the default timeout of 1 second will be used.

Return:

ERR_S3 UPLOAD CRC CRC error while uploading firmware.

ERR_S3 UPLOAD Unknown firmware upload error.

ERR_S3_UPLOAD_TIMEOUT Timeout while trying to upload firmware.

ERR_WRONG_DEVH The VID475 hardware has not been openned,

use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.
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1.12.5 S3FirmwareHeaderCreate()

Description:

This function converts a file from the impact’s hex file format to a CSP header based
firmware. This function outputs a header file ready to be included in the CSP template.

Prototype:

int S3FirmwareHeaderCreate(const char *firmfilename, const char
*headerfilename);

Arguments:

firmfilename Pointer to a string representing a .hex file name to convert.

headerfilename Pointer to a string representing the resulting header file
name.

Return:

ERR_NOSUCHFILE The hex file passed as argument does not exist.

ERR_NOTHING_TO_UPLOAD The hex file passed as argument is an empty file.

ERR_HEX_ PARSING The hex file passed as argument is an invalid file.

ERR_HEX REALIGN Unable to realign the firmware buffer.

ERR_UNABLE_TO_OPEN Unable to open the resulting file for writing.

ERR_SUCCESS successful status.

Example:

class CVID475 j2k;

if(§2k.S3FirmwareHeaderCreate(“firm.hex”, “firm.h’) 1= ERR_SUCCESS)
return -1;
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1.13 VID475 ADV212 related functions descriptions

1.13.1 ADVReset()

Description:

This function resets a given ADV212 integrated circuit.

Prototype:

int ADVReset( unsigned char ADVn);

Arguments:

ADVn

Return:

ERR_WRONG_DEVH
ERR_MAILBOX_WR
ERR_MAILBOX_RD
ERR_SUCCESS

Example:

#define FREQ 130

class CVID475 j2k;

if(j2k.Open(*'FM482", 0) 1=

return -1;

Decide if ADVO, ADV1 or both ADVs should be reseted.
ADV_0 (ADVO0),

ADV_1 (ADV1),

ADV_X (ADVO + ADV1).

The VID475 hardware has not been openned, use Open().
Unable to write a FM482 mailbox.

Unable to read a FM482 mailbox.

successful status.

ERR_SUCCESS)

if(j2k.SetSynthClock(FREQ) != ERR_SUCCESS)

return -2;

if(j2k.ADVReset(ADV_0) != ERR_SUCCESS)

return -3;
Jj2k.Close(Q);
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1.13.2 ADVInit()

Description:
This function initializes an ADV integrated circuit.

Prototype:

int ADVInit(unsigned char ADVn, unsigned char mode);

Arguments:
ADVn Decide if ADVO, ADV1 should be initialized.
ADV_0 (ADVO),
ADV_1 (ADV1).
mode Reserved for later use. Write 0 here.
Return:
ERR_WRONG_DEVH The VID475 hardware has not been openned, use Open().
ERR_MAILBOX WR Unable to write a FM482 mailbox.
ERR_MAILBOX RD Unable to read a FM482 mailbox.
ERR_SUCCESS successful status.
Example:

#define FREQ 130
class CVID475 j2k;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

iT(2k.SetSynthClock(FREQ) != ERR_SUCCESS)
return -2;

if(J2k.ADVInit(ADV_0O, 0) !'= ERR_SUCCESS)
return -3;

J2k.Close(Q);
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1.13.3 ADVSelfTest()

Description:

This function executes a self test operation. The self test ensures a proper communication
between the microblaze processor and both ADV212 chips.

The self test status retrieved by this function is as following:

value = 1: passed direct register read test on ADV_1.
value = 2 : passed PLL register write, reboot on ADV_1
value = 3 : passed indirect register read write on ADV_1
value = 4 : passed direct register read test on ADV_0.
value =5: passed PLL register write, reboot on ADV_0
value = 6 : passed indirect register read write on ADV_0

Prototype:

int ADVSelfTest( unsigned short *value );

Arguments:

value Pointer to a unsigned short variable previously allocated.
This variable will receive self test status.

mode Reserved for later use. Write O here.

Return:

ERR_WRONG_DEVH The VID475 hardware has not been openned, use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130

class CVID475 j2k;
unsigned short status;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

if(J2k.SetSynthClock(FREQ) !'= ERR_SUCCESS)
return -2;

if(J2k.ADVSelfTest(&status) != ERR_SUCCESS)
return -3;

if(status = 6)
return -4;

if(J2k_.ADVInit(ADV_0O, 0) !'= ERR_SUCCESS)
return -5;

Jj2k.Close(Q);
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1.13.4 ADVSanityCheck()

Description:

This function executes a self test operation. The sanity check ensures a proper
reading/writing of indirect registers between the microblaze processor and both ADV212
chips. Note that unlike ADVSelfCheck() this function runs the test from the host thus allowing
a confidence test on both ADV212 integrated circuit separately.

Prototype:

int ADVSanityCheck(unsigned char ADVn);

Arguments:

ADVn Decide if ADVO, ADV1 should be sanity checked.
ADV_0 (ADVO0),
ADV_1 (ADV1).

Return:

ERR_UNEXPECTED_INDIR_VALUE An unexpected read back has occurred. Mostly
a the ADV is in reset state. This error should
anyhow not happen with a sane hardware.

ERR_ADV_NOT_READY The desired ADV is not yet ready, please call
ADVInit() prior to call this function.

ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130

class CVID475 j2k;
unsigned short status;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

if(J2k.SetSynthClock(FREQ) !'= ERR_SUCCESS)
return -2;

if(J2k_.ADVInit(ADV_0O, 0) !'= ERR_SUCCESS)
return -3;

if(J2k.ADVSanityCheck(ADV_0)!= ERR_SUCCESS)
return -4;

j2k.Close();
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1.13.5 ADVFirmwareUpload()

Description:

This function uploads an ADV212 firmware to a specific ADV212, ADV_0 or ADV_1. One
parameters of the cam_params (1.7) needs to be set correctly prior to calling
ADVFirmwareUpload(). If the member needsrawmode is set to 1, the given ADV212
integrated circuit will be place into Raw Pixel mode. Informations about this specific ADV212
mode can be found in the Analog Device litterature.

Prototype:

int ADVFirmwareUpload(unsigned char ADVn, const char *filename, cam_params
*camp, BOOL verify = FALSE);

Arguments:

ADVn

filename

camp
verify

Return:
ERR_ADV_NOT_READY
ERR_WRONG_DEVH

ERR_MAILBOX_WR
ERR_MAILBOX_RD
ERR_SUCCESS

Example:

#define FREQ 130

class CVID475 j2k;
class cam_params camp;

Decide if ADVO, ADV1 should be sanity checked.

ADV_0 (ADVO0),

ADV_1 (ADV1).

Pointer to a string representing the firmware to upload
including the full path. If no full path is specified, the API
expect to find the firmware in the same folder as the
application.

Pointer to a previously allocated cam_params structure.

If TRUE, a verification of the firmware is operated. This
obviously get the process slower but safer. Note that

only 32kB ADV212 firmware are supported in this mode. This
argument can be omitted and the default value of FALSE will
be used.

The desired ADV is not yet ready, please call
ADVInit() prior to call this function.

The VID475 hardware has not been openned,
use Open().

Unable to write a FM482 mailbox.

Unable to read a FM482 mailbox.

successful status.

if(j2k.Open("'FM482", 0) 1= ERR_SUCCESS)

return -1;

if(J2k.SetSynthClock(FREQ) !'= ERR_SUCCESS)

return -2;

if(j2k.ADVINit(ADV_0, 0) 1= ERR_SUCCESS)
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return -3;

if(J2k.ADVSanityCheck(ADV_0)!= ERR_SUCCESS)
return -4;

if(J2k. ADVFirmwareUpload(ADV_0O, “C:\\encode_2_ 11 O.sea”,
&camp, TRUE) != ERR_SUCCESS)
return -5;

j2k.Close();
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1.13.6 ADVSetCameraParameters()

Description:

This function uploads the various camera parameters to a specific ADV212, ADV_0 or
ADV_1. Please refer to the cam_params description found on paragraph 1.7.

Prototype:

int ADVSetCameraParameters( unsigned char ADVn, cam_params *camp );
Arguments:

ADVn Decide if ADVO, ADV1 should be sanity checked.
ADV_0 (ADVO0),
ADV_1 (ADV1).

camp Pointer to a previously allocated cam_params structure. The
structure obviously need to be filled as explained in the
paragraph 1.7.

Return:

ERR_ARG_NULL The second argument can not be NULL.

ERR_ADV_NOT_READY The desired ADV is not yet ready, please call
ADVInit() prior to call this function.

ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130

class CVID475 j2k;
class cam_params camp;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

iT(2k.SetSynthClock(FREQ) != ERR_SUCCESS)
return -2;

if(J2k.ADVSetCameraParameters( ADV_0, &camp) != ERR_SUCCESS)
return -3;

J2k.Close(Q);
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1.13.7 ADVSetEncodeParameters()

Description:

This function uploads the various camera parameters to a specific ADV212, ADV_0 or
ADV_1. Please refer to the enc_params description found on paragraph 1.6.

Prototype:

int ADVSetEncodeParameters( unsigned char ADVn, enc_params *encp );
Arguments:

ADVn Decide if ADVO, ADV1 should be sanity checked.
ADV_0 (ADVO0),
ADV_1 (ADV1).

camp Pointer to a previously allocated enc_params structure. The
structure obviously need to be filled as explained in the
paragraph 1.6.

Return:

ERR_ARG_NULL The second argument can not be NULL.

ERR_ADV_NOT_READY The desired ADV is not yet ready, please call
ADVInit() prior to call this function.

ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130

class CVID475 j2k;
class enc_params encp;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

if(J2k.SetSynthClock(FREQ) !'= ERR_SUCCESS)
return -2;

if(J2k.ADVSetEncodeParameters( ADV_0, &encp) != ERR_SUCCESS)
return -3;

J2k.Close(Q);
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1.13.8 ADVCheckFirmwareOperation()

Description:

Check if the firmware is ready to be launched on a specific ADV212, ADV_0 or ADV_1. The
ADV212 firmware generates an interrupt and place the IDCODE in a register. This function in
fact checks for interrupt and then retrieves the firmware IDCODE.

Prototype:
int ADVCheckFirmwareOperation(unsigned char ADVn, unsigned short *idcode);
Arguments:
ADVn Decide if ADVO, ADV1 should be sanity checked.
ADV_0 (ADVO0),
ADV_1 (ADV1).

idcode Pointer to a previously allocated unsigned short variable. This
variable will receive the ADV212 firmware’s IDCODE.

Return:

ERR_ARG_NULL The second argument can not be NULL.

ERR_ADV_NOT_READY The desired ADV is not yet ready, please call
ADVInit() prior to call this function.

ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130

class CVID475 j2k;
unsigned short idcode;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

if(J2k.SetSynthClock(FREQ) !'= ERR_SUCCESS)
return -2;

if(J2k.ADVCheckFirmwareOperation( ADV_0, &idcode ) !'= ERR_SUCCESS)
return -3;

printf(""ADV Firmware IDCode = Ox%X\r\n', idcode );

Jj2k.Close(Q);
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1.13.9 ADVEncodeStart()

Description:

Start encoding on a specific ADV212, ADV_0 or ADV_1.

Prototype:

int ADVEncodeStart(unsigned char ADVn, unsigned char synchronise);

Arguments:

ADVn

synchronise

Return:

Decide if ADVO, ADV1 should be sanity checked.

ADV_0 (ADVO0),

ADV_1 (ADV1).

If set to 1, the synchronization signal (SCOMMS5) will be
asserted. This is required in multichip application and thus
synchronization need to be done as soon second ADV is
ready to be launched.

ERR_FIRMWARE_NOT_READY The desired ADV has no ready firmware.

ERR_ADV_NOT_READY
ERR_WRONG_DEVH
ERR_MAILBOX_WR
ERR_MAILBOX_RD
ERR_SUCCESS

Example:

#define FREQ 130

class CVID475 j2k;

The desired ADV is not yet ready, please call
ADVInit() prior to call this function.

The VID475 hardware has not been openned
use Open().

Unable to write a FM482 mailbox.

Unable to read a FM482 mailbox.

successful status.

if(j2k.Open(*'FM482", 0) 1= ERR_SUCCESS)

return -1;

if(j2k.SetSynthClock(FREQ) != ERR_SUCCESS)

return -2;

if(J2k.ADVEncodeStart( ADV_0, O ) != ERR_SUCCESS)

return -3;

J2k.Close(Q);
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1.14 VID475 CameraLink UART related functions descriptions

These functions permit read and writing to/from the “PLB UART 16550 Controller” core. This
core is part of the microblaze system and is available for free after purchasing EDK v9.2i.

1.14.1 CLSeriallsTxFifoEmpty()

Description:
This function returns status the UART’s transmit FIFO.

Prototype:

int CLSeriallsTxFifoEmpty(void);

Arguments:

None.

Return:

INFO_FIFO_EMPTY The transmit FIFO is empty.

INFO_FIFO_NOT_EMPTY The transmit FIFO is empty.

ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130
class CVID475 j2k;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

iIT(J2k.SetSynthClock(FREQ) '= ERR_SUCCESS)
return -2;

while(j2k.CLSerial IsTxFifoEmpty == INFO_FIFO_NOT_EMPTY);

j2k.Close();
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1.14.2 CLSeriallsRxFifoEmpty()

Description:
This function returns status the UART’s receive FIFO.

Prototype:

int CLSeriallsRxFifoEmpty(void);

Arguments:

None.

Return:

INFO_FIFO_EMPTY The transmit FIFO is empty.

INFO_FIFO_NOT_EMPTY The transmit FIFO is empty.

ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130
class CVID475 j2k;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

iT(2k.SetSynthClock(FREQ) != ERR_SUCCESS)
return -2;

while(j2k.CLSerial IsRxFifoEmpty == INFO_FIFO_EMPTY);

j2k.Close();

VID475 Programmer’s Guide
Dec 2008 www.4dsp.com



VID475 PROGRAMMER’S GUIDE

-5

1.14.3 CLSerialResetTxFifo()

Description:

This function clears the UART’s transmit FIFO.

Prototype:

int CLSerialResetTxFifo(void);

Arguments:

None.

Return:

ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130
class CVID475 j2k;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

iT(J2k.SetSynthClock(FREQ) '= ERR_SUCCESS)
return -2;

if(j2k.CLSerialResetTxFifo() = ERR_SUCCESS);

return -3;

Jj2k.Close(Q);
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1.14.4 CLSerialResetRxFifo()

Description:
This function clears the UART's receive FIFO.

Prototype:

int CLSerialResetRxFifo(void);

Arguments:

None.

Return:

ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130
class CVID475 j2k;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

iT(J2k.SetSynthClock(FREQ) '= ERR_SUCCESS)
return -2;

if(j2k.CLSerialResetRxFifo() = ERR_SUCCESS);

return -3;

Jj2k.Close(Q);
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1.14.5 CLSerialCommConfigure ()

Description:

This function configures the UART peripheral with a few settings given as argument. Note
that you may call this function without any argument. This situation should work in most of
the cases as it tends to be the standard communication settings between various camera
vendors.

Prototype:
int CLSerialCommConfigure(int iCharLength = 8, int iParityOdd = O,
int iParityUsed = 0, int iStopBits = 1, int iBaudRate = 9600, int
iSerialPort = SERIAL_CLO);
Arguments:
iCharLength Size of one character sent serially by the UART.
iParityOdd If parity check is enabled, decide if the check is Odd or
even.
iParityUsed If set to 1, a parity check is operated on the communication.
iStopBits Number of stop bits.
iBaudRate Communication speed in baud per second.
iSerialPort Decide if the UART signals go to CameraLink channel 0 or 1.
Return:
ERR_INVALID_BAUDRATE_RANGE The baud rate specified is not allowed.
ERR_INVALID_CHAR_LENGTH The char length specified is not allowed.
ERR_INVALID_STOP_BITS The number of stop bits specified is not allowed.
ERR_INVALID_PARITYUSED The parity mode specified is not allowed.
ERR_INVALID_PARITYSELECT The parity mode specified is not allowed.
ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().
ERR_MAILBOX WR Unable to write a FM482 mailbox.
ERR_MAILBOX RD Unable to read a FM482 mailbox.
ERR_SUCCESS successful status.
Example:

#define FREQ 130
class CVID475 j2k;

if(J2k.Open(*'FM482'", 0) != ERR_SUCCESS)
return -1;

if(J2k.SetSynthClock(FREQ) !'= ERR_SUCCESS)
return -2;

// Configure the UART with default settings ( 9600 bauds, etc.. )
if(j2k.CLSerialCommConfigure()!= ERR_SUCCESS);
return -3;

j2k.Close();
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1.14.6 CLSerialReceiveByte ()

Description:

This function retrieves a character received by the UART peripheral. The function will return
as soon a character has been retrieved. Not that a time out is available to avoid the function
would be blocking.

Prototype:

int CLSerialReceiveByte( unsigned char *outbyte, int timeout );

Arguments:

outbyte Pointer to a byte that will be updated with the character
received from the UART.

timeout Time in millisecond the function should wait before to return
with a time out error.

Return:

ERR_TIMEOUT A time out has occurred.

ERR_WRONG_DEVH The VID475 hardware has not been openned,

use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130
class CVID475 j2k;
unsigned char byte;

iT(2k.Open("'FM482", 0) = ERR_SUCCESS)
return -1;

iIT(J2k.SetSynthClock(FREQ) '= ERR_SUCCESS)
return -2;

if(J2k.CLSerialReceiveByte(&byte, 100) != ERR_SUCCESS);
return -3;

J2k.Close(Q);
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1.14.7 CLSerialSendByte ()

Description:

This function retrieves a character received by the UART peripheral. The function will return
as soon a character has been retrieved. Not that a time out is available to avoid the function
would be blocking.

Prototype:

int CLSerialSendByte( unsigned char inbyte );

Arguments:

inbyte Byte that will be sent serially by the UART.

Return:

ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130
class CVID475 j2k;
unsigned char byte = 0x31;

iT(2k.Open("'FM482", 0) != ERR_SUCCESS)
return -1;

iT(J2k.SetSynthClock(FREQ) '= ERR_SUCCESS)
return -2;

if(J2k.CLSerialSendByte(byte) != ERR_SUCCESS);
return -3;

J2k.Close(Q);
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1.15 VID475 QDR controller related functions descriptions

These functions permit read and writing to/from the QDR controller present on FPGA B

1.15.1 QDRControllerConfigure ()

Description:

This function configures the QDR controller to operate with a given start address and burst
size.

Prototype:

int QDRControllerConfigure(unsigned long qdraddr, unsigned long qdrsize);

Arguments:

gdraddr Start address where to read/write from/to.

qdrsize Size of the data in bytes to read/write from.

Return:

ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130
class CVID475 j2k;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

iIT(J2k.SetSynthClock(FREQ) '= ERR_SUCCESS)
return -2;

if(J2k.QDRControllerConfigure(0, QDR_SIZE) != ERR_SUCCESS);
return -3;

J2k.Close(Q);
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1.15.2 QDRControllerEnable ()

Description:
This function enables the QDR on a given bank and a given direction.

Prototype:

int QDRControllerEnable( unsigned char dir, unsigned char banknr );

Arguments:

dir Transfer direction (XWRITE or XREAD).

banknr Bank number to operate on (QDR_BANKA to
QDR_BANKD).

Return:

ERR_INVALID_BANK Invalid QDR bank specified.

ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130
class CVID475 j2k;

iT(2k.Open("'FM482", 0) = ERR_SUCCESS)
return -1;

iIT(J2k.SetSynthClock(FREQ) '= ERR_SUCCESS)
return -2;

// Enable the controller ( Writing to QDR Bank C )
if(J2k.QDRControllerEnable( XWRITE, QDR_BANKC ) != ERR_SUCCESS);
return -3;

J2k.Close(Q);
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1.15.3 QDRControllerSendData ()

Description:

This function sends data to the QDR controller.

Prototype:

int QDRControllerSendData(const void *buffer, unsigned long count);

Arguments:
buffer

count

Return:

ERR_FM48x_WRITE
ERR_FM48x_NOT_OPEN

ERR_SUCCESS

Example:

#define FREQ 130

class CVID475 j2k;
char buffer[1024];

Pointer to a buffer containing the data to be

sent.

Number of byte contained by the buffer.

Unable to write to the VID475 hardware.

The VID475 hardware has not been openned,

use Open().

successful status.

if(j2k.Open(*'FM482", 0) 1= ERR_SUCCESS)

return -1;

iT(2k.SetSynthClock(FREQ) != ERR_SUCCESS)

return -2;

if(J2k.QDRControllerSendData ((char *)buffer, 1024) != ERR_SUCCESS);

return -3;

j2k.Close();
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1.15.4 QDRControllerReceiveData ()

Description:

This function sends data to the QDR controller.

Prototype:

int QDRControllerSendData(void *buffer, unsigned long count);

Arguments:

buffer
count

Return:

ERR_FM48x_READ
ERR_FM48x_NOT_OPEN

ERR_SUCCESS

Example:

#define FREQ 130

class CVID475 j2k;
char buffer[1024];

Pointer to a buffer previously allocated.

Number of byte supposed to be read from the

VID475 hardware.

Unable to read from the VID475 hardware.

The VID475 hardware has not been openned,

use Open().

successful status.

if(j2k.Open(*'FM482", 0) 1= ERR_SUCCESS)

return -1;

iT(2k.SetSynthClock(FREQ) != ERR_SUCCESS)

return -2;

if(J2k.QDRControllerReceiveData ((char *)buffer, 1024) != ERR_SUCCESS);

return -3;

j2k.Close();
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1.16 VID475 Frame Grabbing related functions descriptions

1.16.1 StartGrabbing ()

Description:

This function tells to the frame grabber to start grabbing.

Prototype:

int StartGrabbing( void );

Arguments:

None.

Return:
ERR_WRONG_DEVH

ERR_MAILBOX_WR
ERR_MAILBOX_RD
ERR_SUCCESS

Example:

#define FREQ 130

class CVID475 j2k;

The VID475 hardware has not been openned,
use Open().

Unable to write a FM482 mailbox.

Unable to read a FM482 mailbox.

successful status.

if(j2k.Open(*'FM482", 0) 1= ERR_SUCCESS)

return -1;

if(j2k.SetSynthClock(FREQ) != ERR_SUCCESS)

return -2;

if(J2k.StartGrabbing() '= ERR_SUCCESS);

return -3;

Jj2k.Close(Q);
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1.16.2 StopGrabbing ()

Description:
This function tells to the frame grabber to stop grabbing.

Prototype:

int StopGrabbing( void );

Arguments:

None.

Return:

ERR_WRONG_DEVH The VID475 hardware has not been openned,
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130
class CVID475 j2k;

iT(2k.Open("'FM482", 0) = ERR_SUCCESS)
return -1;

iT(J2k.SetSynthClock(FREQ) '= ERR_SUCCESS)
return -2;

if(J2k.StopGrabbing() !'= ERR_SUCCESS);
return -3;

Jj2k.Close(Q);
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1.16.3 ClearFrame ()

Description:

This function tells to the frame grabber to clear the oldest frame in the double buffering
scheme.

Prototype:

int ClearFrame( void );

Arguments:

None.

Return:

ERR_WRONG_DEVH The VID475 hardware has not been openned
use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130
class CVID475 j2k;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

iT(2k.SetSynthClock(FREQ) != ERR_SUCCESS)
return -2;

if(J2k.ClearFrame() != ERR_SUCCESS);
return -3;

j2k.Close();
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1.16.4 ConfigureFrameStorage ()

Description:

This function configures the frame storage controller from a given set of arguments.

Prototype:

int ConfigureFrameStorage( unsigned long size, unsigned short nb_pixel,

unsigned short nb_line, unsigned short source,
hostsource, unsigned char pixress3 ,

unsigned short
unsigned char pixresfb,

unsigned char fsc_en, unsigned char endiannes, unsigned char

colorbar);
Arguments:

size

nb_pixel
nb_line

source

hostsource

pixress3

pixresfb

fsc_en
endiannes

colorbar

Return:
ERR_WRONG_DEVH
ERR_MAILBOX_WR

ERR_MAILBOX_RD
ERR_SUCCESS

Size in bytes of the maximum size of one frame. Note that
this is a double buffering scheme, so actually 2*size should
be smaller than the QDR maximum memory size.

Number of pixels in one line. This parameters is not used
in compressed ADV212 frame storing.

Number of lines in one frame. This parameters is not used
in compressed ADV212 frame storing.

Source of the data. FS_SOURCE_CLO_RAW,
FS_SOURCE_CL1_RAW, FS_SOURCE_ADVO,
FS_SOURCE_ADV1, FS_SOURCE_MERGED_ADVS,
FS_SOURCE_FRAME_GENERATOR,
FS_SOURCE_CLO_FORMATED.

Host source of the data. HOST_BUS SRC_CL_DIRECT,
HOST_BUS_SRC_CL_FORMATED,
HOST_BUS_SRC_CL_YCRCB_CONV.

Pixel resolution of the video input. Video arriving to the
Spartan 3. PIXRES_8BIT, PIXRES_10BIT, PIXRES_12BIT,
PIXRES_14BIT, PIXRES_16BIT, PIXRES_8BIT_RGB.
Pixel resolution of the video input. Video arriving to the
frame grabber module. PIXRES_8BIT, PIXRES_10BIT,
PIXRES_12BIT, PIXRES_14BIT, PIXRES_16BIT,
PIXRES_8BIT_RGB.

Decide which frame storage controller should be enabled.
Decide if the data should be endian swapped or not.
ENDIAN_NO_CONVERSION, ENDIAN_SWAP16,
ENDIAN_SWAP32.

Enable or disable the color bar generator. CBAR_DISABLE,
CBAR_ENABLE.

The VID475 hardware has not been openned,
use Open().

Unable to write a FM482 mailbox.

Unable to read a FM482 mailbox.

successful status.
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Example:

#define
#define
#define
#define
#define
#define

FREQ 130

STORAGE_FRAME_SIZE 2 * 1024 * 1024

FRAME_WIDTH 640

FRAME_HEIGHT 480

MONOFSC 1 // enable only the one Frame storage controller
DUALFSC 3 // enable two controllers. FSCl receives advl data

class CVID475 j2k;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

iT(2k.SetSynthClock(FREQ) != ERR_SUCCESS)
return -2;

if(J2k.ConfigureFrameStorage( STORAGE_FRAME_SIZE, FRAME_WIDTH,

FRAME_HEIGHT, FS_SOURCE_ADVO,
HOST_BUS_SRC_CL_YCRCB_CONV,
PIXRES_8BIT_RGB, PIXRES_8BIT_RGB,
DUALFSC, ENDIAN_SWAP32, CBAR _ENABLE ) I=
ERR_SUCCESS);

return -3;

Jj2k.Close();
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1.16.5 GetFrameLocation()
Description:

This function waits a frame is ready to be received from the QDR and returns with the

required information to feed in the QDR controller.

Prototype:

int GetFramelLocation( unsigned long storspace, unsigned long *address,
unsigned long *size, unsigned long *addressl, unsigned long *sizel,
unsigned long *frmnb, unsigned long *buffnb, unsigned long *frmnbl,

unsigned long *buffnbl);

Arguments:

storspace Size in bytes of the maximum size of one frame. Note that
this is a double buffering scheme, so actually 2*size should
be smaller than the QDR maximum memory size.

address Address of frame 0 in the QDR.

size Size of frame 0 in the QDR.

addressl Address of frame 1 in the QDR.

sizel Size of frame 1 in the QDR.

frmnb Frame number for frame 0.

buffnb Buffer number for frame 0.

frmnbl Frame number for frame 1.

buffnbl Buffer number for frame 1.

Return:

ERR_WRONG_DEVH The VID475 hardware has not been openned,

use Open().

ERR_MAILBOX WR Unable to write a FM482 mailbox.

ERR_MAILBOX RD Unable to read a FM482 mailbox.

ERR_SUCCESS successful status.

Example:

#define FREQ 130
#define STORAGE_FRAME_SIZE 2 * 1024 * 1024

class CVID475 j2k;
unsigned long addr, size, frmnb, buffnb;
unsigned long addrl, sizel, frmnbl, buffnbil;

iT(g2k.Open(*'FM482'", 0) I= ERR_SUCCESS)
return -1;

if(J2k.SetSynthClock(FREQ) !'= ERR_SUCCESS)

return -2;

if(J2k.GetFrameLocation( STORAGE_FRAME_SIZE, &addr, &size, &addrl, &sizel,
&Frmnb, &buffnb, &Ffrmnbl, &buffnbl) !=
ERR_SUCCESS) ;

return -3;

J2k.Close(Q);
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1.17 VIDA475 Picture saving related functions descriptions

1.17.1 CreatePGM()

Description:

This function creates a PGM file from a given RAW PIXEL buffer available in memory.

Prototype:

int CreatePGM(const char *sFileName, BYTE *PixelData, int iWidth, int

iHeight, int iPixelRes);

Arguments:

sFileName

PixelData
iWidth
iHeight
iPixelRes

Return:

ERR_NOSUCHFILE
ERR_SUCCESS

Example:

class CVID475 j2k;
int Width = 640;
int Height = 480;

int Pixres = PIXRES_8BIT;

Pointer to a string representing name of the
resulting PGM file including the full path. If no
full path is specified, the API will create the file in
the same folder as the application.

Pointer to a pixel buffer available in the memory.
Width of the line in pixels.

Height of the frame in lines.

Resolution of one pixel.

PIXRES_8BIT to PIXRES_16BIT

Unable to open the file with write access.
successful status.

char pixbuf[Width * Height];

if(J2k.CreatePGM(*“C:\\out.pgm”, pixbuf, Width, Height, Pixres) I=

ERR_SUCCESS)

return -3;
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1.18 JPEG2000 code streams manipulation functions
1.18.1 JP2K_MergeYCrCb ()

Description:

This function merges two JPEG2000 code streams ( Y and CrCb ) into one output code
stream (YCrCb).

J2K merging (MMODE_J2K) and JP2 merging (MMODE_JP2) are supported. These modes
are sufficient to process data coming from an ADV212 pair.

Some JPEG2000 viewers do not allow having padding after the EOC (0xFF93) marker. For
these specific cases an additional option is provided (MMODE_REMOVE_PADDING)

Prototype:

int JP2K_MergeYCrCb(unsigned int iMode, unsigned char *pYCrCb,
unsigned long *iSzYCrCb, unsigned char *pY, unsigned long iSzY,
unsigned char *pCrCb, unsigned long iSzCrCb);

Arguments:

iMode Mode bit field. This parameter is used to decide
which merging algorithm should be used.
Several options may be used in the same time
Using a OR operations between them.

pYCrChb Pointer to an output buffer to store the merged
code stream into. Note that this buffer should be
previously allocated. The safest way to estimate
the size is to approximate the YCrCb size to
Y + CrCb. In reality the merged code stream will
Be smaller.

iISzYCrChb Pointer to a variable supposed to receive the
final merged code stream size. This value can
be used with fwrite to store the correct number
of bytes to the file. If you decide not to have this
information, you can pass a NULL value here.

pY Pointer to an input buffer containing the Y code
stream.

iSzY Size of the input Y data.

pCrChb Pointer to an input buffer containing the CrCb
code stream.

iISzCrCh Size of the input CrCb data.

Return:

ERR_ARG_NULL A parameter should not be NULL

ERR_MERGE_NO COD IN_ Y No COD in Y code stream.

ERR_MERGE_NO QCD IN_ Y No QCD in Y code stream.

ERR_MERGE_NO POC_IN_Y No PCD in Y code stream.

ERR_MERGE_NO SOT IN_ Y No SOT in Y code stream.

ERR_MERGE_NO _COD_IN_CRCB No COD in CrCb code stream.
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ERR_MERGE_NO _QCD_IN_CRCB No QCD in CrCb code stream.
ERR_MERGE_NO POC IN_CRCB No POC in CrCb code stream.
ERR_MERGE_NO _SOT IN_CRCB No SOT in CrCb code stream.
ERR_PPT _IN_ONE_CSTREAM_ONLY PPT not in both Y and CrCb code stream.
ERR_SUCCESS Successful status.

Example:

class CVID475 j2k;

FILE *Y, *CrCb, *YCrCB;

unsigned long SzY, SzCrCb, SzYCrCb;
unsigned char *bufY, *bufCrCb, *bufYCrCb;

// open the input y and crcb
Y = fopen('C:\\inY_jp2", "rb™);
CrCb = fopen('C:\\inCrCb.jp2", "rb"™);
iT(Y == NULL || CrCb == NULL)
return -105;

// open the output ycrcb Ffile
YCrCB = fopen("'C:\\outYCrCb.jp2", "wb'™);
iT(YCrCB == NULL)

return -106;

// get the file size for both code stream
fseek(Y, 0, SEEK_END);

SzY = ftell(Y);

fseek(Y, 0, SEEK_SET);

fseek(CrCb, 0, SEEK_END);

SzCrCb = ftell(CrChb);

fseek(CrCb, 0, SEEK_SET);

// allocate memory for our streams. Note that YCrCb = Crcb + Y ( size )
bufY = new unsigned char[SzY];

bufCrCb = new unsigned char[SzCrCb];

bufYCrCb = new unsigned char[SzY + SzCrCb];

// get the data from our files
fread(bufy, 1, SzY, Y);
fread(bufCrCb, 1, SzCrCb, CrCb);

// initialize the output buffer
ZeroMemory(bufYCrCb, SzY + SzCrCb);

J2k.JP2K_MergeYCrCb(MMODE_JP2 | MMODE_REMOVE_PADDING, bufYCrCb, &SzYCrCb,
bufY, SzY, bufCrCb, SzCrCb);

// write the merged stream to file
fwrite(bufYCrCb, 1, SzYCrCb, YCrCB);

// free memory
delete bufyY;
delete bufYCrCb;
delete bufCrCb;

// close our files
fclose(Y);
fclose(YCrCB);
fclose(CrCb);
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1.18.2 JP2K_CreateMJ2 ()
Description:

This function creates a motion jpeg2000 file (.mj2) from a given set of code stream present in

the host memory.

Prototype:

int JP2K_CreateMJ2(const char *MJ2FileName, char **pCodestream,
unsigned long *pSzCodestream, unsigned char

iNbrFrames);

Arguments:

MJ2FileName
pCodestream

pSzCodestream
iNbrFrames

Return:

ERR_ARG_NULL
ERR_MJ2_NO_MEMORY
ERR_MJ2_UNABLE_TO_WRITE_FILE
ERR_SUCCESS

Example:

#define FRAME_NBR 5

char **CodeStreamArray;
unsigned long *SizeArray;
char *FileName;

MJ2 output file name, including the extension.
Pointer to a two dimension array containing
the code streams to be added in the MJ2 file.
Pointer to a code stream size array.

Number of frame to be processed.

A parameter should not be NULL.
No more memory available.

Unable to open file with write access.
Successful status.

// allocate some memory for out file name construction

FileName = new char[255];

// allocate our Y dimension

CodeStreamArray = new char * [FRAME_NBR];
SizeArray = new unsigned long[FRAME_NBR];

for(int i = 0; 1 < FRAME_NBR; i++)

{

// create file name

sprintf(FileName, "C:\\new_%d.j2k"™, i);

// try to open file

FILE *cur = fopen(FileName, "rb'™);

if(cur == NULL)

return -101;

// get the file size

size_t cssz;

fseek(cur, 0, SEEK _END);
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cssz = ftell(cur);
fseek(cur, 0, SEEK_SET);

// allocate and initialize some memory
CodeStreamArray[i] = new char[cssz];
ZeroMemory(CodeStreamArray[i], cssz);

SizeArray[i] = (unsigned long)cssz;

// copy from file to buffer
if(fread(CodeStreamArray[i], 1, cssz, cur) l= cssz)
return -102;

// close the file
fclose(cur);

}

// create the mj2
J2k.JP2K_CreateMJ2(*"C:\\output.mj2', CodeStreamArray, SizeArray,
FRAME_NBR) ;

// free memory
delete FileName;

for(int i = 0; 1 < FRAME_NBR; i++)
delete CodeStreamArray[i];
delete CodeStreamArray;
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2 Camera Support Package
2.1 Introduction

The VID475 allows incorporates a dual base cameralink input. This allows the user to
connect up to two cameras. Most cameras require different settings to perform the
compression. In order to get the development easier, we've designed a Camera Support
Package mechanism allowing to program independently from a camera. The CSP
mechanism is based on the following components:

- A main loader DLL (j2k_csp_loader.dll) and its associated library and header file.
- A specific camera support DLL or several of them.

The main loader DLL is responsible to search for any valid camera support DLL installed in
your system. The loader DLL provides an interface to use parameters/firmware for a given
camera support package index number.

Besides the various camera specific parameters the camera support DLL also incorporates
the firmware required to configure the Spartan 3 on the VID475.

The example application included in this SDK is designed to take advantage of this
mechanism.

The main loader DLL is not provided as sources. However, the sources of a specific camera
support DLL template are included for your convenience.

By default, the SDK includes only one specific camera support DLL which allows confidence
tests on the VID475 hardware. This specific camera DLL does not require any camera
connected to the system as it includes a color bar generator instead of handling a video
input.

Other camera support packages may be purchased separately from 4DSP. Feel free to
contact us to know about the various CSPs currently available. We will be glad to assist your
company while creating a specific CSP for any camera not supported yet.
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2.2 Development guidelines

It is important to keep in mind that a specific camera DLL needs to follow a few rules in order
to be used with the main CSP loader DLL.

- The DLL name needs to start with “cam”. An example name would be
“camhitachyxyz_v0.1.dll”

- The obligatory functions should exist in the DLL and have to be properly exported.

- Afirmware should be converted from an impact generated .hex file. This firmware has
to be properly included in the specific camera DLL.

The next paragraphs describe the various steps to properly generate a CSP for your own
camera.

Note that it is not required to use a CSP, one may just uses his own settings passed to our
functions in the API.

2.3 Discovering the CSP template
Following is a description of the various components part of the CSP template sources.

csp.cpp is the main source file. This file contains various functions. No changes are required
to this file and therefore we do not encourage a developer to change anything in this file.

module.def is the module definition file. This forces Visual Studio linker to use known
exported function names.

firm.h is the FPGA firmware that will be loaded to the Spartan3 device of the VID475 system.
The format of this firmware header is fixed and cannot be changed. A function to convert a
.hex firmware file to a correct firmware header is available for this purpose. The function,
S3FirmwareHeaderCreate(), is located in the API.

settings.h is the camera settings file. This is where you will change the various settings to
have your own camera supported. Most of the settings follow the nomenclature used in the
Analog Device’s literature. We encourage the reader to use the various ADV212 guides while
trying to have your new camera supported.

template.vcproj is the Visual Studio (C++) project file suited for Visual Studio 2005. Note that
this project file may be easily used within Visual Studio 2008 after a conversion offered by
the IDE right after loading.
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2.4 Using your own Spartan 3 firmware as a CSP embedded firmware

After a successful generation of the programming files in Xilinx ISE a .hex file is available.
{impact settings}

A function, that is part of the CVID475 API, is available to convert the .hex file into a firmware
header file that can be used to configure the Spartan3 from your software application. The
usage of this function is quite straightforward. It takes two arguments. The first argument is a
.hex file name of the Spartan3 firmware and the second argument is the output header file
name.

Following is some sample code suited to convert your .hex file into the required header
firmware format.

int nErrCode;
CVID475 cVid475;

nErrCode = cVid475.S3FirmwareHeaderCreate(*'C:\\firmware._hex","C:\\firm.h");
if(nErrCode '= ERR_SUCCESS)

// 1) process the error
// 2) bail out

}

This sample code will convert the firmware.hex file into a firm.h file that can be used directly
in the CSP template. Note that in this example the source file has to be present in the root of
your C disk and the output file will be created in the root of your C disk as well.

The easiest way to include your firmware is to replace the firm.h file present in the CSP
template folder with one converted by the S3FirmwareHeaderCreate function.
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2.5 Using your own camera settings in a CSP

The settings.h file needs to be changed thus supporting your own camera settings. These
settings are in fact most of the ADV212 available register settings. We encourage the reader
to look at the official ADV212 literature to figure out what are and what should be the various
settings contained by this source file.

As an example, the following definition is the value that will be sent to the ADV212’s
XTOT register.

#define CAM_XTOT 964

The XTOT register is in fact the indirect register found at address OXFFFF040C in an
ADV212. The description of this register as well as all the other ADV212
configuration register is available in the ADV212 User Guide. The difference
comparing to the ADV212 nomenclature is the CAM_ prefix. The same is true for
almost all the settings.

2.6 Compiling and installing your CSP.

As soon you have replaced the default firmware (replacing the firm.h file) and
changed your various camera settings (updating settings.h), you can compile your
template using Visual Studio 2005 while opening the template.vcproj file.

The template.vcproj file can be found in C:\Program Files\ADSP\VID475 SDK
1.1\Src\CSP_Template if the SDK has been installed to the default folder. The build
process will create the DLL file one level higher in the hierarchy, in C:\Program
Files\ADSP\VID475 SDK 1.1\Src. This will automatically install the CSP in the
correct place to be used within the example application sources.

In order to use the CSP with the precompiled application, the CSP needs to be
copied manually into the C:\Program Files\4DSP\VID475 SDK 1.1\Bin folder.
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2.7 CSP API description

2.7.1 CSP API Prototype list

int
int
int
int
int
int

CSPLOADER_CALL
CSPLOADER_CALL
CSPLOADER_CALL
CSPLOADER_CALL
CSPLOADER_CALL
CSPLOADER_CALL

CSPInit(void);

CSPGetCamInfo(int idx,char *outBuf);
CSPGetCamParam(int idx,cam_params *camp);
CSPGetRawSize(int idx,unsigned int *h,unsigned int *w);
CSPGetEndOfLineChars(int idx,char *outBuf);
CSPUploadFirmware(int idx,CVID475 *j2Kk);

2.7.2 CSP specific return code list

#define SUCCESS 0
#define NO_DLLS_FOUND -1
#define UNABLE_TO_LOAD DLL -2
#define UNABLE_TO_FIND_IN_DLL -3
#define NULL_ARGUMENT -4
#define WRONG_BUFFER -5
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2.7.3 CSPInit()

Prototype:

int CSPLOADER_CALL CSPInit(void);
Description:

This function initializes the CSP system. The function will search for every DLL files starting
with “cam” in the current path (i.e. cammytestl.dll, camabcdef.dll ). The function returns with
the number of CSP found on the system.

Arguments:
None.
Return:

CSPInit() returns with the number of CSP that could be retrieved by the CSP mechanism. A
return of 0 means no CSP has been found.

Example:
int camAvail = CSPInit();

printf("'List of various available CSPs ( total = %d ):\r\n", camAvail);
if(lcamAvail)
{
printf("'No camera support packaged installed, exiting..-\r\n");
return -2;
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2.7.4 CSPGetCaminfo()

Description:

This function returns the CSP information string from a given CSP index. Note that a buffer
needs to be previously allocated by the caller. The CSP specification prevents using a string
bigger than 256 digits so a buffer of 256 bytes can safely be used with this function.

Prototype:

int CSPLOADER_CALL CSPGetCaminfo(int idx,char *outBuf);

Arguments:

idx index of the CSP package to use

outBuf pointer to a previously allocated byte array ( 256 bytes)
Return:

NULL ARGUMENT outBuf cannot be NULL

UNABLE_TO_LOAD_DLL unable to load DLL for the specific index
UNABLE_TO_FIND_IN_DLL unable to find the function for this specific index

WRONG_BUFFER the buffer pointed by outBuf is not writeable
ERR_SUCCESS successful status
Example:

unsigned char cmd[256];
int camAvail = CSPInit();

printf('List of various available CSPs ( total = %d ):\r\n", camAvail);
if(IcamAvail)

printf("'No camera support packaged installed, exiting..-\r\n");

return -2;
}
for(int 1 = 0; 1 < camAvail; i++)
{
memset(cmd, 0, sizeof(cmd));
if(CSPGetCamInfo(i, (char *)cmd)!=ERR_SUCCESS)
return -3;
printf("%s (Index = %d)\r\n", cmd, i);
}
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2.7.5 CSPGetCamParam()

Description:

This function will fill a previously allocated cam_params structure using all the settings
included in the CSP. This function will retrieve parameters and set up the structure so it can
be directly used by the function ADVSetCameraParameters() or ADVFirmwareUpload() in
the CVID475 API.

A few settings are available which is the bit resolution of the camera or the frame grabber
interface. These extended settings can be used for various purpose. An example would be
the CreatePGM() function, this function requires pixel resolution.

Prototype:

int CSPLOADER_CALL CSPGetCamParam(int idx,cam_params *camp);

Arguments:

idx index of the CSP package to use

camp pointer to a previously allocated cam_params structure.
Return:

NULL_ARGUMENT camp cannot be NULL

UNABLE_TO_LOAD DLL unable to load DLL for the specific index
UNABLE_TO_FIND_IN_DLL unable to find the function for this specific index
ERR_SUCCESS successful status

Example:

class cam_params camp;
class CVID475 j2k;

int cspidx = 0, retcode = 0;
int camAvail = CSPInit();

printf('List of various available CSPs ( total = %d ):\r\n", camAvail);
if(lcamAvail)
{
printf("'No camera support packaged installed, exiting..-\r\n");
return -2;

}

retcode = CSPGetCamParam(cspidx, &camp);
if(retcode '= ERR_SUCCESS)
return retcode;

retcode = J2k_ADVSetCameraParameters( ADV_0, &camp );
if(retcode '= ERR_SUCCESS)
return retcode;
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2.7.6 CSPGetRawsSize()

Description:

This function returns the camera’s raw pixel valid window in pixels. Width and Height will be

updated by the value embedded in a given CSP index value.

Prototype:

int CSPLOADER_CALL CSPGetRawSize(int idx,unsigned int *h,unsigned int *w);

Arguments:

idx index of the CSP package to use.

h pointer to a previously allocated unsigned int variable. This
variable will receive the height in number of pixels.

w pointer to a previously allocated unsigned int variable. This
Variable will receive the width in number of pixels

Return:

NULL _ARGUMENT h or w cannot be NULL

UNABLE_TO_LOAD DLL unable to load DLL for the specific index
UNABLE_TO_FIND_IN_DLL unable to find the function for this specific index
ERR_SUCCESS successful status

Example:

unsigned int width, heigth;
int cspidx = 0, retcode = 0;
int camAvail = CSPInit();

printf("'List of various available CSPs ( total = %d ):\r\n", camAvail);
if(lcamAvail)
{
printf("'No camera support packaged installed, exiting..\r\n");
return -2;

}

retcode = CSPGetRawSize(cspidx, &heigth, &width);
if(retcode = ERR_SUCCESS)
return retcode;
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2.7.7 CSPGetEndOfLineChars()

Description:

This function returns the camera’s end of line combination. This is usually “\n”, “\r\n”, “\n\r” or
“\r" as an ASCII string.

Prototype:

int CSPLOADER_CALL CSPGetEndOfLineChars(int idx,char *outBuf);

Arguments:

idx index of the CSP package to use.

outBuf pointer to a previously allocated byte array ( 3 bytes).
Return:

NULL ARGUMENT h or w cannot be NULL

UNABLE_TO_LOAD_DLL unable to load DLL for the specific index
UNABLE_TO_FIND_IN_DLL unable to find the function for this specific index
ERR_SUCCESS successful status

Example:

class CVID475 j2k;

int cspidx = 0, retcode = 0;
char EOL[3];

int camAvail = CSPInit();

printf("'List of various available CSPs ( total = %d ):\r\n", camAvail);
if(lcamAvail)
{
printf("'No camera support packaged installed, exiting..\r\n");
return -2;

}

retcode = CSPGetEndOfLineChars(cspidx, EOL);
if(retcode = ERR_SUCCESS)
return retcode;

retcode = j2k.CLSerialSendByte(EOL[0]);
if(retcode '= ERR_SUCCESS)
return retcode;
iT(EOL[1]!=0)
{

retcode = j2k.CLSerialSendByte(EOL[1]);
if(retcode '= ERR_SUCCESS)
return retcode;
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2.7.8 CSPUploadFirmware()

Description:

This function uploads the firmware included in a given CSP index to the Spartan 3 on the
VID475 hardware.

Prototype:

int CSPLOADER_CALL CSPUploadFirmware(int idx,CVID475 *j2k);

Arguments:

idx index of the CSP package to use.

j2k pointer to a previously opened CVID475 instance.
Return:

NULL ARGUMENT h or w cannot be NULL

UNABLE_TO_LOAD_DLL unable to load DLL for the specific index
UNABLE_TO_FIND_IN_DLL unable to find the function for this specific index
ERR_SUCCESS successful status

Any other returns can be expected and will be CVID475 specific returned codes. This
functions uses an instance of CVID475 this explains why we may see non CSP related error
codes.

Example:

class CVID475 j2k;
int cspidx = 0, retcode = 0;
int camAvail = CSPInit();

printf('List of various available CSPs ( total = %d ):\r\n", camAvail);
if(IcamAvail)
return -1;

// open the FM482 device
if(J2k.Open("'FM482', 0) '= ERR_SUCCESS)
return -2;

// Set the synthesiser to 130Mhz
if(J2k.SetSynthClock(130) = ERR_SUCCESS)
return -3;

// Upload the CSP’s firmware in the VID475 hardware
if(CSPUploadFirmware(cspidx, &j2k)I=ERR_SUCCESS)
return -4;

// Reset the VID475”s Spartan 3
iT(J2k.S3Reset() !'= ERR_SUCCESS)
return -5;
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3 clserzoo

A few camera vendors are providing their customer with an application or a SDK. This
software package allows customers to control their cameras in a user friendly way.

This API(dIl) provide the required interface to support this specific feature.
3.1 clserzoo API functions

Following is a list of the prototypes implemented in our serial communications API. Functions
and parameters description can be found in the Camera Link v1.1 specification document.

INT32 CLSER___CC clISeriallnit(UINT32 seriallndex, void** serialRefPtr);

INT32 CLSER___ CC clSerialRead(void* serialRef, char* buffer,unsigned long* bufferSize,
unsigned long serialTimeout);

INT32 CLSER____CC clSerialWrite(void* serialRef, char* buffer, unsigned long* bufferSize,
unsigned long serialTimeout);

VOID CLSER___ CC clSerialClose(void* serialRef);
INT32 CLSER___ CC clFlushPort(void *serialRef);

INT32 CLSER____CC clGetErrorText (const INT8* manuName, INT32 errorCode,
INT8* errorText, UINT32* errorTextSize);

INT32 CLSER___CC clGetManufacturerinfo (INT8* manufacturerName, UINT32* bufferSize,
UINT32* version);

INT32 CLSER___ CC clGetNumBytesAvail(void* serialRef, UINT32* numBytes);
INT32 CLSER___CC clGetNumSerialPorts (UINT32* numSerialPorts);
INT32 CLSER___ CC clGetNumPorts (UINT32* numPorts);

INT32 CLSER____CC clGetPortInfo (UINT32 serialindex, INT8* manufacturerName,
UINT32* nameBytes, INT8* portID, UINT32* IDBytes, UINT32* version);

INT32 CLSER____CC clGetSerialPortldentifier (UINT32 serialindex, INT8* portID, UINT32*
bufferSize);

INT32 CLSER___ CC clGetSupportedBaudRates (void *serialRef, UINT32* baudRates);

INT32 CLSER___ CC clSetBaudRate (void *serialRef, UINT32 baudRate);
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3.2 clserzoo API installation

Unfortunately, not every camera vendors expect this API at the same place. It is then very
difficult to provide with a general installation instruction. The following procedure covers
Photonfocus only.

The clserzoo dll as well as the other dlls found in the “Bin” folder should be copied
somewhere in your hard disk.

For the Photonfocus cameras, these dlls should be copied in windows\system32.

3.3 clzerzoo limitations

At the time of writing this vendor SDK interface does only support a camera connected to the
Cameralink channel 0.
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4 FPGA firmware

4.1 Commands to VID745.

The JPEG2000 architecture is spread on to FPGA B of the FM48x host card and the
JPEG2000 daughter card. The mailbox is used to send or receive commands to/from the
various system peripherals. All configuration registers (FPGA B, SPARTANS3,
MICROBLAZE) are available from the host using Mailbox commands.
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4.2 System register mapping

Table 1: Register Mapping

Address Peripheral Register Description
0x0000 ADV_0 PIXEL
0x0001 ADV_0 CODE
0x0002 ADV_0 ATTR
0x0003 ADV_0 Reserved
0x0004 ADV_0 Reserved
0x0005 ADV_0 EIRQIE
0x0006 ADV_0 EIRQFLG
0x0007 ADV_0 SWFLAG
0x0008 ADV_0 BMODE
0x0009 ADV_0 MMODE
0x000A ADV_0 STAGE
0x000B ADV_0 IADDR
0x000C ADV_0 IDATA
0x000D ADV_0 BOOT
0X000E ADV_0 PLL_HI
0x000F ADV_0 PLL_LO
0x0010 ADV_1 PIXEL
0x0011 ADV_1 CODE
0x0012 ADV_1 ATTR
0x0013 ADV_1 Reserved
0x0014 ADV_1 Reserved
0x0015 ADV_1 EIRQIE
0x0016 ADV_1 EIRQFLG
0x0017 ADV_1 SWFLAG
0x0018 ADV_1 BMODE
0x0019 ADV_1 MMODE
0x001A ADV_1 STAGE
0x001B ADV_1 IADDR
0x001C ADV_1 IDATA
0x001D ADV_1 BOOT
VID475 Programmer’s Guide
Dec 2008 www.4dsp.com -81-




VID475 PROGRAMMER’S GUIDE

-5

Ox001E ADV_1 PLL_HI
Ox001F ADV_1 PLL_LO
0x0100 SPARTAN3 LEDS
0x0101 SPARTAN3 REVISION_HI
0x0102 SPARTAN3 REVISION_LO
0x0103 SPARTAN3 TEST
0x0104 SPARTAN3 CONTROL
0x0105 SPARTAN3 CONTROL2
0x0106 SPARTAN3 N/A
0x0107 SPARTAN3 N/A
0x0108 SPARTAN3 N/A
0x0109 SPARTAN3 N/A
0x010A SPARTAN3 N/A
0x0200 FPGA_B FS_BUF_SIZEL
0x0201 FGPA_B FS_BUF_SIZEH
0x0202 FPGA_B FS_SIZE_LINE
0x0203 FPGA_B FS_NB_LINE
0x0204 FPGA_B FS_CTRL
0x0205 FPGA_B FRM_SIZEL
0x0206 FPGA_B FRM_SIZEH
0x0207 FPGA_B FRM_STATUS
0x0208 FPGA_B CL_CTRL
0x0209 FPGA_B QDR_SIZEL
0x020A FPGA_B QDR_SIZEH
0x020B FPGA_B QDR_ADDRL
0x020C FPGA_B QDR_ADDRH
0x020D FPGA_B QDR_CTRL
0x020E FPGA_B CLK_CTRL
0x020F FPGA_B CLK_STATUS
0x0210 FPGA_B N/A
0x0211 FPGA_B N/A

0x0300 MB_CL_UART | RBR ( Receiver Buffer Register )
0x0301 MB_CL_UART | THR ( Transmitter Holding Register )
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0x0302 MB_CL_UART | IER ( Interrupt Enable Register ). Note that the UART peripheral
interrupt is anyway not connected to the MICROBLAZE. Setting
this register is then useless

0x0303 MB_CL_UART | IR ( Interrupt Identification Register )

0x0304 MB_CL_UART | FCR ( FIFO Control Register )

0x0305 MB_CL_UART | LCR ( Line Control Register )

0x0306 MB_CL_UART | MCR ( Modem Control Register )

0x0307 MB_CL_UART | LSR ( Line Status Register )

0x0308 MB_CL_UART | MSR ( Modem Status Register )

0x0309 MB_CL_UART | SCR ( Scratch Register )

0X030A MB_CL_UART | DLR_LSB ( Divisor Latch Register — LSB)

0x030B MB_CL_UART | DLR_MSB ( Divisor Latch Register - MSB )

0x0500 MB BUF_0_SIZEL

0x0501 MB BUF_0_SIZEH

0x0502 MB BUF_0_STATUS

0x0503 MB BUF_1_SIZEL

0x0504 MB BUF_1 SIZEH

0x0505 MB BUF_1_STATUS

VID475 Programmer’s Guide
Dec 2008 www.4dsp.com -83-



VID475 PROGRAMMER’S GUIDE

-5

4.3 MAILBOX Commands

Table 2: MAILBOX Command

Bit nr. Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
Name Value
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name Value
Bit nr. Bit 23 Bit22 | Bit21 | Bit20 | Bit19 | Bit18 | Bit17 Bit 16
Name Address
Bit nr. Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
Name Command Address
Table 3: MAILBOX fields description
Field Description
Value Value to be sent/received by the command
Xxx | Value between 0 and 65535 ( 16 bits )
Address Address of the register to be read/written
Xxx | Value between 0 and 4095 (12 bits)
Command Command to be sent to the peripheral
0000 | Read a register
0001 | Write a register
0010 | Proceed with a microblaze nano command
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4.4 Nano commands

In addition to the normal mailbox commands, a set of nano commands are available. A nano
command is a specific sub-command that will be interpreted by the MICROBLAZE running
on the FPGA_B. The “Value” field from the MAILBOX field ( see Table 3) is used as nano
commands.

The nano commands may or may not produce any return, they are by definition argument
less.

Table 4: NANO commands description

Nano Name Description

0x0001 NANO_RSTO Generate a reset sequence on ADV_0.

0x0010 NANO_RST1 Generate a reset sequence on ADV_1.

0x0011 NANO_RSTX Generate a reset sequence on both ADVs (ADV_0 +
ADV_1).

0x0100 NANO_SELFTEST Proceed with a self test on both ADVs (ADV_0 + ADV_1

). This is a rudimentary test checking the HOST-ADV
communication as well as direct/indirect register
operation, boot mode and such. The self test status will
be displayed on the FPGA LEDs present on the FM482
host card. The current status to expect is 0x6 (0b0110).

0x0101 NANO_START_GRABBING | Tell FPGA_B to start grabbing frames, encoded or not.
0x0110 NANO_STOP_GRABBING | Tell FPGA_B to stop grabbing frames, encoded or not.
0x0111 NANO_CLEAR_FRAME Tell FPGA_B that host has read a frame, some

acknowledge status required by FPGA_B.
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5 Firmware Register Description
5.1 SPARTANB3 Registers
Table 5: Register 0x100 LED

Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
RESERVED LEDS

Bit nr. Bit 15 Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit 9 Bit 8

Name RESERVED

Table 6: Register 0x100 fields description.

Field

Description

SIZEL

Control the LEDs on the JPEG2000 daughter board. Setting a bit to 1 turn the given

LED ON

H XXX

Value between 0 and 63

Table 7: Register 0x101 FIRM_VERL (Buffer Size LSB)

Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name VERL
Bit nr. Bit 15 Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit 9 Bit 8
Name VERL

Table 8: Register 0x101 fields description.

Field Description
VERL Spartan 3 firmware version ( bits 15 down to 0)
H xxx | Value between 0 and 65535
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Table 9: Register 0x102 FIRM_VERH (Buffer Size MSB)

Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name VERH
Bit nr. Bit 15 Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit 9 Bit 8
Name VERH
Table 10: Register 0x102 fields description.
Field Description
VERH Spartan 3 firmware version ( bits 31 down to 16 )
H XXX Value between 0 and 65535
Table 11: Register 0x103 TEST
Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name INTERNAL
Bit nr. Bit 15 Bit14 | Bit13 | Bit12 | Bit11l | Bit10 Bit 9 Bit 8
Name INTERNAL

Table 12: Register 0x103 fields description.

Field Description
INTERNAL For internal 4DSP use only, do not write anything here..
H XXX
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Table 13: Register 0x104 S3_CTRL

Bit nr. Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
Name AINOE | CLINPWD | HINOE | AONOE | CLONPWD | HONOE | SEREN | USEL
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name CBAR VCLKM R1 RO CLF
Table 14: Register 0x104 fields description.
Field Description
USEL UART Select
0 Connect UART peripheral to Camera Link channel O
1 Connect UART peripheral to Camera Link channel 1
SEREN Enable UART buffers
0 Buffers are disabled
1 Buffers are enabled
HONOE Host0 Non Output Enabled
0 Output is enabled
1 Output is disabled
CLONPWD Camera Link channel O power down
0 Power down enabled
1 Power down disabled
AONOE ADVO0 Non Output Enable
0 ADVO Output enabled
1 ADVO0 Output disabled
HINOE Host1l Non Output Enabled
0 Output is enabled
1 Output is disabled
CLINPWD Camera Link channel 1 power down
0 Power down enabled
1 Power down disabled
ALNOE ADV1 Non Output Enable
0 ADV1 Output enabled
1 ADV1 Output disabled
CLF Camera Link Format. Decide how to interpret data coming from the camera link
interface.
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0000 | 8 Bit
0001 | 10 Bit
0010 | 12 Bit
0011 | 14 Bit
0100 | 16 Bit
0101 | 8 Bit RGB
RO Reserved 0.
0 Should always be written with 0!!
R1 Reserved 1.
0 Should always be written with 0!!
VCLKM Video clock multiply by 2 module. This tells that ADVs will be running at 2 times the
VCLK frequency. ( Times 1 is required in Cb-Y-Cr mode )
0 X1
1 X2
CBAR Color bar generator enable.
H 0 Should always be written with 0!!
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Table 15: Register 0x105 S3_CTRL2

Bit nr. Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
Name ADV1F ADVOF
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name RESERVED DCML DCMR AINR AONR
Table 16: Register 0x105 fields description.
Field Description
ADVOF ADVO Format
0000 | SelectY
0001 | Select Cr
0010 | Select Cb
0011 | Select Ch/Cr
0100 | Select Cb/Y/Cr
ADV1F ADV1 Format
0000 | SelectY
0001 | Select Cr
0010 | Select Cb
0011 | Select Ch/Cr
0100 | Select Cb/Y/Cr
AONR ADVO Non Reset
0 ADVO is reset
1 ADVO is not reset
AINR ADV1 Non Reset
0 ADV1 is reset
1 ADV1 is not reset
DCMR DCM Reset
0 DCM is not reset
1 DCM is reset
DCML DCM Lock Status
0 DCM is not locked
DCM is locked
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5.2 FPGA_B registers

Table 17: Register 0x200 FS_BUF_SIZEL (Buffer Size LSB)

Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name SIZEL
Bit nr. Bit 15 Bit14 | Bit13 | Bit12 | Bit11l | Bit10 Bit 9 Bit 8
Name SIZEL

Table 18: Register 0x200 fields description.

Field

Description

SIZEL

Frame storage buffer size. The buffer size determines the offset between two
consecutive frames in the QDR (LSB)

H XXX

Value between 0 and 65535

Table 19: Register 0x201 FS_BUF_SIZEH (Buffer Size MSB)

Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name Res. SIZEH

Bit nr. Bit 15 Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit 9 Bit 8
Name Reserved

Table 20: Register 0x201 fields description.

Field Description
SIZEH Frame storage buffer size. The buffer size determines the offset between two
consecutive frames in the QDR (MSB)
H xxx | Value between 0 and 127
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Table 21: Register 0x202 FS_SIZE_LINE

Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Name SIZE_LINE
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name SIZE_LINE
Table 22: Register 0x202 fields description.
Field Description
SIZE_LINE Number of pixels in a horizontal line.
H xxx | Value between 0 and 65535
Table 23: Register 0x203 FS_SIZE_LINE
Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name NB_LINE
Bit nr. Bit 15 Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit 9 Bit 8
Name NB_LINE

Table 24: Register 0x203 fields description.

Field Description
NB_LINE Number of line in a frame.
H xxx | Value between 0 and 65535
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Table 25: Register 0x204 FS_CTRL

Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name NB_BUFFER

Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name VIDEO_SOURCE

Table 26: Register 0x204 fields description.

Field

Description

NB_BUFFER

Number of buffer present in the buffering scheme.

2

Double buffering scheme is the only mode supported by the architecture yet.

VIDEO_SOURCE

Video source used by the frame storage module.

0 Camera Link raw video ( Channel 0)

1 Camera Link raw video ( Channel 1)

2 | ADV212 Chipset (ADV_0)

3 | ADV212 Chipset (ADV_1)

4 Merged ADV212 Chipsets (ADV_0 + ADV_1)

5 Internal frame generator. This module actually generates a 1940x1086 test

frame.

Table 27: Read Only Register 0x205 FS_FRM_SIZEL (Buffer Size LSB)

Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name SIZEL
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name SIZEL

Table 28: Read Only Register 0x205 fields description.

Field Description
SIZEL This is the actual size, bits 15 downto 0, of the last frame that was written into the
QDR by the frame storage;
H XXX Value between 0 and 65535
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Table 29: Read Only Register 0x206 FS_FRM_SIZEH (Buffer Size MSB)

Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Name SIZEH
Bit nr. Bit 15 Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit 9 Bit 8
Name SIZEH

Table 30: Read Only Register 0x206 fields description.

Field

Description

SIZEH

This is the actual size, bits 31 downto 16, of the last frame that was written into the
QDR by the frame storage;

H XXX

Value between 0 and 65535

Table 31: Read Only Register 0x207 FS_FRM_STATUS

Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Name FRAME_CNTR
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name BUFFER_IDX
Table 32: Read Only Register 0x207 fields description.
Field Description
FRAME_CNTR | This is an incrementing number indicating the frame number that was stored in
the QDR, it will count frames on the input of the frame store. That means it will
continue to increment even when no buffers are free in the QDR.
xxx | Avalue between 0 and 255.
BUFFER_IDX This is the number of the last frame buffer that was used to store the last frame.
0 Frame buffer 0
1 Frame buffer 1
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Table 33: Register 0x208 CL_CTRL

Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name RGB JM CL1_DIR | CLO_DIR PIX_FRMT

Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 | Bit10 Bit 9 Bit 8
Name FSC_EN RSVD ES32 ES16 DT

Table 34: Register 0x208 fields description.

Field Description
PIX_FMRT This field is used to determine how to interpret the data coming from the Camera
Link input
0000 | 8 Bit video data
0001 | 10 Bit video data
0010 | 12 Bit video data
0011 | 14 Bit video data
0100 | 16 Bit video data
0101 | 8 Bit RGB data
CLO_DIR Camera Link BUSO direction ( Seen from FPGA_B)
0 Input
Output
CLO_DIR Camera Link BUS1 direction ( Seen from FPGA_B)
0 Input
Output
IM JPEG2000 Y + CrCb => YCrCb Merge module.
0 JPEG2000 Merge module disabled
JPEG2000 Merge module enabled
RGB RGB multiplication module enabled. Data read is interpreted as 16 bits grey scale.
Every pixel is duplicated twice, resulting in 3 identical values in a row. This is then
transmitted to the QDR DMA controller. This may be useful to display RGB
grayscale frames using GDI+ or even storing frames as bitmapasR=G =B =
Pixel value
0 RGB multiplication module disabled
1 RGB multiplication module enabled
DT Dual tap mode
0 Dual tap capture mode disabled
1 Dual tap capture mode enabled
ES16 16 bit endian swap
| o | swapdisabled
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1 swap enabled
ES32 32 bit endian swap
0 swap disabled
swap enabled
FSC_EN Frame storage controller enable field.
0000 | No frame storage
0001 | FSC 0 enable (ADV_0)
0010 | FSC 1 enable (ADV_1)
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Table 35: Register 0x209 QDR_SIZEL (Buffer Size LSB)

Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name SIZEL
Bit nr. Bit 15 Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit 9 Bit 8
Name SIZEL
Table 36: Register 0x209 fields description.
Field Description
SIZEL This is the QDR controller burst size, bits 15 downto 0.
H xxx | Value between 0 and 65535
Table 37: Register 0x20A QDR_SIZEH (Buffer Size MSB)
Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name SIZEH
Bit nr. Bit 15 Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit 9 Bit 8
Name SIZEH
Table 38: Register 0x20A fields description.
Field Description
SIZEH This is the QDR controller burst size, bits 31 downto 16.
H xxx | Value between 0 and 65535
Table 39: Register 0x20B QDR_ADDRL (Buffer Size LSB)
Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name ADDRL
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name ADDRL

Table 40: Register 0x20B fields description.

Field Description
ADDRL This is the QDR controller address, bits 15 downto 0.
H XXX Value between 0 and 65535
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Table 41: Register 0x20C QDR_ADDRH (Buffer Size MSB)

Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Name ADDRH
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name ADDRH
Table 42: Register 0x20C fields description.
Field Description
ADDRH This is the QDR controller address, bits 31 downto 16.
H xxx | Value between 0 and 65535
Table 43: Register 0x20D QDR_CTRL
Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name RESERVED DIR BANK
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name RESERVED
Table 44: Register 0x20D fields description.
Field Description
BANK Which bank the QDR controller should use for the transfer.
0000 | QDR Bank A
0001 | QDR Bank B
0010 | QDR Bank C
0011 | QDR Bank D
DIR QDR controller direction
0 Writing to QDR
1 Reading from QDR
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Table 45: Register 0x20E CLK_CTRL

Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name CLK_CTRL
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 | Bit 10 Bit 9 Bit 8
Name CLK_CTRL
Table 46: Register 0x20E fields description.
Field Description
CLK_CTRL Decide which frequency will be readable from CLK_STATUS register
00000000 | Synthesizer
00000001 | 125MHz 0
00000010 | 125MHz 1
00000011 | Inter FPGA Bus
00000100 | Video
00000101 | 200MHz
00000110 | QDR
00000111 | Microblaze
00001000 | VCLK
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Table 47: Register 0x20F CLK_STATUS

Bit nr. Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Name CLK_STATUS

Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit11 | Bit10 Bit 9 Bit 8

Name CLK_STATUS
Table 48: Register 0x20F fields description.

Field Description
CLK_STATUS Decide which frequency will be readable from CLK_STATUS register
|| XXX Synthesizer
The algorithm to calculate the actual frequency is as follow:
float testClkPeriod = 1.00f/125.00F;
float tmp = 8192 * testClkPeriod;
tmp = (tmp / value);
*fFrequency = 1._.00f/tmp;
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5.3 UART registers

The UART system registers are mapped to the actual UART16550 present in our microblaze
architecture. The registers are not detailed here. However one may refer to the UART16550
logicore by xilinx.

The logicore datasheet may be found at this place:

http://www.xilinx.com/support/documentation/ipembedprocess peripheralother plb-
uart16550control.htm
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5.4 MICROBLAZE registers

Table 49: Read Only Register 0x500 BUF_0_SIZEL (Buffer Size LSB)

Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name SIZEL
Bit nr. Bit 15 Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit 9 Bit 8
Name SIZEL

Table 50: Read Only Register 0x500 fields description.

Field

Description

SIZEL

This is the actual size, bits 15 downto 0, of the last frame that was written into the
QDR by the frame storage;

H XXX

Value between 0 and 65535

Table 51: Read Only Register 0x501 BUF_0_SIZEH (Buffer Size MSB)

Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name SIZEH
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name SIZEH

Table 52: Read Only Register 0x501 fields description.

Field

Description

SIZEH

This is the actual size, bits 31 downto 16, of the last frame that was written into the
QDR by the frame storage;

H XXX

Value between 0 and 65535

Table 53: Read Only Register 0x502 BUF_0_STATUS

Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name FRAME_CNTR
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name BUFFER_IDX
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Table 54: Read Only Register 0x502 fields description.

Field Description
FRAME_CNTR | This is an incrementing number indicating the frame number that was stored in
the QDR, it will count frames on the input of the frame store. That means it will
continue to increment even when no buffers are free in the QDR.
xxx | Avalue between 0 and 255.
BUFFER_IDX This is the number of the last frame buffer that was used to store the last frame.
0 Frame buffer 0
1 Frame buffer 1

Table 55: Read Only Register 0x503 BUF_1_SIZEL (Buffer Size LSB)

Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name SIZEL
Bit nr. Bit 15 Bit14 | Bit13 | Bit12 | Bit11l | Bit10 Bit 9 Bit 8
Name SIZEL

Table 56: Read Only Register 0x503 fields description.

Field

Description

SIZEL

This is the actual size, bits 15 downto 0, of the last frame that was written into the
QDR by the frame storage;

H XXX

Value between 0 and 65535

Table 57: Read Only Register 0x504 BUF_1_SIZEH (Buffer Size MSB)

Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name SIZEH
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name SIZEH

Table 58: Read Only Register 0x504 fields description.

Field Description
SIZEH This is the actual size, bits 31 downto 16, of the last frame that was written into the
QDR by the frame storage;
H XXX Value between 0 and 65535
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Table 59: Read Only Register 0x505 BUF_1_STATUS

Bit nr. Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Name FRAME_CNTR
Bit nr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
Name BUFFER_IDX
Table 60: Read Only Register 0x505 fields description.
Field Description
FRAME_CNTR | This is an incrementing number indicating the frame number that was stored in
the QDR, it will count frames on the input of the frame store. That means it will
continue to increment even when no buffers are free in the QDR.
xxx | Avalue between 0 and 255.
BUFFER_IDX This is the number of the last frame buffer that was used to store the last frame.
0 Frame buffer O
1 Frame buffer 1
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