
Application Note:
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Camera
Interface
Overview

• 640 x 480 x 8-bit (VGA)
• Analog video output
• Non-interlaced (progressive scan)
• Internal exposure control
• 2 modes:  continuous mode, asynchronous reset mode (trigger mode)

Camera
Interface
Details

1.  Continuous mode

• 640 x 480 x 8-bit (VGA) @ 30fps
• Analog (composite) video output
• Non-interlaced
• Continuous video
• DCF used:  CVM10.DCF

2.  Asynchronous reset mode (trigger mode)

• 640 x 480 x 8-bit (VGA)
• Non-interlaced
• Analog (composite) video output
• Internal exposure control with times ranging from (1/60)s to (1/800 000)s
• Matrox Pulsar receiving TTL external trigger
• Matrox Pulsar sends TTL exposure signal to trigger input of camera to initiate exposure
• Matrox Pulsar receiving TTL VALID (WEN) signal from camera
• DCF used:  CVM10A.DCF

Cabling
Requirements

1.  Continuous mode

• IMG-7W2-TO-1BNC required
• Video input BNC of IMG-7W2-TO-1BNC cable should be connected to VIDEO OUT

BNC connector of camera
• The switches on the rear panel of the camera must be correctly configured such that switch

#4 is set to ON (normal mode) and switch #5 is set to ON (non-interlaced mode)
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ftp://ftp.matrox.com/pub/imaging/retired_products/pulsar/dcf/Jai/cvm10a.dcf
ftp://ftp.matrox.com/pub/imaging/retired_products/pulsar/dcf/Jai/cvm10.dcf
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Cabling
Requirements
(continued)

1.  Continuous mode

• IMG-7W2-TO-1BNC required
• Video input BNC of IMG-7W2-TO-1BNC cable should be connected to VIDEO OUT

BNC connector of camera
• The switches on the rear panel of the camera must be correctly configured such that switch

#4 is set to ON (normal mode) and switch #5 is set to ON (non-interlaced mode)

2.  Asynchronous reset mode (trigger mode)

• IMG-7W2-TO-5BNC cable and PLS-TTL-CABLE required
• Video input BNC of IMG-7W2-TO-5BNC cable should be connected to VIDEO OUT

BNC connector of camera
• The switches on the rear panel of the camera must be correctly configured such that switch

#4 is set to OFF (random trigger mode) and switch #5 is set to ON (non-interlaced mode)
• The connections between the DB-37 connector of the PLS-TTL-CABLE and the 6-pin

male Hirose connector of the camera are as follows:

PLS-TTL-CABLE JAI CV-M10
(DB-37 connector) (6-pin male Hirose connector)
Pin name Pin no.  Pin name Pin no.
TTL_EXPOSURE1 9 → TRIGGER 5
TTL_VSYNC 11 ← VALID (WEN) 6
GROUND 6&7 GROUND 3

• TTL external trigger source should be connected to the TTL Trigger Input of the IMG-
7W2-TO-5BNC cable

Special
Considerations

Asynchronous reset mode (trigger mode)

• The shutter mode is selected by using the SW1 switches inside the camera.  The shutter
mode can be set to: shutter OFF, “normal speed” shutter ON, “high speed” shutter ON and
“long time exposure” shutter ON.

• Once in asynchronous reset mode and having set the shutter mode either to “normal speed”
shutter ON or to “high speed” shutter ON, the exposure time is set using switches #1, #2
and #3 on the rear panel of the camera.  In “normal speed” shutter ON mode, exposure
times range from (1/60)s to (1/10 000)s.  In “high speed” shutter ON mode, exposure
times range from (1/20 000)s to (1/800 000)s.  Consult the CV-M10 manual as to the
positions of these three switches in addition to the corresponding exposure times.
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Special
Considerations
(continued)

• Once it has received the external signal to trigger, the Pulsar sends a TTL exposure signal
to the camera.  The camera awaits the falling edge of the signal, at which point it initiates
exposure.  The minimum duration of the active low portion of an exposure pulse must be
2µs

• The DCF may be modified using Matrox Intellicam; however, the manually altered
registers must not be overwritten!

NOTE:  whereas the vertical timing is solely reset in most cameras in asynchronous
reset mode, the distinguishing characteristic of this camera is that upon the arrival of
the exposure pulse both the horizontal timing as well as the vertical timing are reset,
resulting in total asynchronous reset.  Since the PLL of the Pulsar is line-locked to the
analog video signal, any discontinuity in the horizontal timing of this signal will unlock
the PLL.  The PLL will then require many lines in order to resynchronize itself with the
horizontal timing of the camera, resulting in a poor alignment of the first few lines of
the new frame.

The CVM10A.DCF is correctly configured for proper functionality between the Pulsar
and the JAI CV-M10 in asynchronous reset mode.  The problem was averted by
horizontally aligning the exposure pulse in such a way that the camera is triggered to
reset identically upon where its last hsync would have fallen; in this way the horizontal
timing of the camera seems constant.  This is accomplished through the use of TIMER1
on the Pulsar, which is clocked on the rising edge of the PSG hsync and triggered by the
external trigger pulse.  The PSG_HESYNC register in the DCF is used to shift the
position of the exposure pulse so that the camera resets at the right place and effectively
appears to maintain its hsync frequency.  This register must be set in an empirical
manner.

The DCF(s) mentioned in this application note can be found on the MIL and MIL-Lite CD, or our FTP site (ftp.matrox.com). The information furnished by
Matrox Electronics System, Ltd. is believed to be accurate and reliable. Please verify all interface connections with camera documentation or manual.
Contact your local sales representative or Matrox Sales office or Matrox Imaging Applications at 514-822-6061 for assistance.
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[CAMERA_NAME]
CVM10 640x480 external trigger (asynchronous reset)
[CONFIG_FILE]
50CF
PULSAR
Wed Jan 08 09:56:13 1997
[INFO_FILE_REV]
0002.0000.0004
PULSAR
[GENERAL_PARAMETERS]
GEN_MATCH_HW                                   0x1
CT_LS                                          0x0
CT_FS                                          0x1
CT_CONV_INVERT                                 0x0
CT_TAPS                                        0x0
CT_CAMERA                                      0x0
VDC_DIG                                        0x0
VDC_ANA                                        0x1
VDC_MONO                                       0x1
VDC_C_COLOR                                    0x0
VDC_RGB_COL                                    0x0
VDC_RGB_PACK                                   0x0
VDC_RGB_ALPHA                                  0x0
VDC_SVID                                       0x0
VDC_YUVVID                                     0x0
VDC_TTL                                        0x0
VDC_422                                        0x0
VDC_WD8                                        0x1
VDC_WD16                                       0x0
VDC_WD24                                       0x0
VDC_WD32                                       0x0
VDC_WD64                                       0x0
VDC_ALT_GRAB                                   0x0
VDC_FROM_VCR                                   0x0
VDC_IN_CH0                                     0x1
VDC_IN_CH1                                     0x0
VDC_IN_CH2                                     0x0
VDC_IN_CH3                                     0x0
VDC_IN_CH_C                                    0x0
VDT_STD_170                                    0x0
VDT_STD_330                                    0x0
VDT_STD_CCIR                                   0x0
VDT_STD_NTSC                                   0x0
VDT_STD_PAL                                    0x0
VDT_NOVERT                                     0x0
VDT_HSYNC                                      0x60
VDT_HBPORCH                                    0x12
VDT_HFPORCH                                    0x12
VDT_HACTIVE                                    0x280
VDT_HTOTAL                                     0x304
VDT_HSYNC_FREQ                                 0x3d84
VDT_VSYNC                                      0x6
VDT_VBPORCH                                    0x8
VDT_VFPORCH                                    0x1f
VDT_VACTIVE                                    0x1e0
VDT_VTOTAL                                     0x20d
VDT_VSYNC_FREQ                                 0x1d
VDT_INTERL                                     0x0
VDT_NINTRL                                     0x1
VDT_SER                                        0x0
VDT_EQU                                        0x0
VDT_CLP_SYN                                    0x0
VDT_CLP_BPO                                    0x1
VDT_CLP_FPO                                    0x0
PCK_CAM_GEN                                    0x0
PCK_CAM_REC                                    0x0
PCK_CAM_R&G                                    0x0
PCK_OTH_REC                                    0x0
PCK_USE_OUT                                    0x0
PCK_CAM_XCHG                                   0x0
PCK_ITTL                                       0x1
PCK_I422                                       0x0
PCK_IPOS                                       0x1
PCK_INEG                                       0x0
PCK_FREQ                                       0xb982e7
PCK_INTDVED                                    0x0
PCK_INTDIVF                                    0x0
PCK_ODVED                                      0x0
PCK_ODIVF                                      0x0
PCK_OFREQDV                                    0xb982e7
PCK_OTTL                                       0x0
PCK_O422                                       0x0
PCK_OPOS                                       0x0
PCK_ONEG                                       0x0
PCK_IDELAY                                     0x0
SYC_DIG                                        0x0
SYC_ANA                                        0x1
SYC_CAM_GEN                                    0x1
SYC_CAM_R&G                                    0x0
SYC_CAM_LATENCY                                0x0
SYC_MD_CSYN                                    0x1
SYC_MD_HVSY                                    0x0
SYC_MD_VSYN                                    0x0
SYC_MD_HSYN                                    0x0
SYC_EXT_VSY                                    0x0
SYC_H_IN                                       0x0
SYC_H_OUT                                      0x0
SYC_H_ITTL                                     0x0
SYC_H_I422                                     0x0
SYC_H_IPOS                                     0x0
SYC_H_INEG                                     0x0
SYC_H_OTTL                                     0x0
SYC_H_O422                                     0x0
SYC_H_OPOS                                     0x0
SYC_H_ONEG                                     0x0
SYC_V_IN                                       0x0
SYC_V_OUT                                      0x0
SYC_V_ITTL                                     0x0
SYC_V_I422                                     0x0
SYC_V_IPOS                                     0x0
SYC_V_INEG                                     0x0
SYC_V_OTTL                                     0x0
SYC_V_O422                                     0x0
SYC_V_OPOS                                     0x0
SYC_V_ONEG                                     0x0
SYC_C_IN                                       0x0
SYC_C_OUT                                      0x0
SYC_C_ITTL                                     0x0
SYC_C_I422                                     0x0
SYC_C_IPOS                                     0x0
SYC_C_INEG                                     0x0
SYC_C_OTTL                                     0x0
SYC_C_O422                                     0x0
SYC_C_OPOS                                     0x0
SYC_C_ONEG                                     0x0
SYC_BLK                                        0x0
SYC_COMP                                       0x1
SYC_SEP                                        0x0
SYC_IN_CH                                      0x0
EXP_SYN_CLK                                    0x1
EXP_ASY_CLK                                    0x0
EXP_CLK_FREQ                                   0x0
EXP_CLK_DVED                                   0x0
EXP_CLK_DIVF                                   0x0
EXP_MD_PERD                                    0x0
EXP_MD_W_TRG                                   0x1
EXP_MD_EXT                                     0x1
EXP_MD_HSY                                     0x0
EXP_MD_VSY                                     0x0
EXP_MD_SW                                      0x0
EXP_TRG_TTL                                    0x1
EXP_TRG_422                                    0x0
EXP_TRG_POS                                    0x1
EXP_TRG_NEG                                    0x0
EXP_OUT_DLYD                                   0x0
EXP_OUT_T0                                     0x0
EXP_OUT_T1                                     0x3c
EXP_OUT_TTL                                    0x1
EXP_OUT_422                                    0x0
EXP_OUT_POS                                    0x0
EXP_OUT_NEG                                    0x1
GRB_MD_CONT                                    0x0
GRB_MD_SW_TRG                                  0x0
GRB_MD_HW_TRG                                  0x1
GRB_START_ODD                                  0x0
GRB_START_EVEN                                 0x0
GRB_START_ANY                                  0x1
GRB_ACT_NXT_FRM                                0x0
GRB_ACT_IMMEDIATE                              0x1
GRB_ACT_IMM_SKP_NFR                            0x0
GRB_TRG_TTL                                    0x1
GRB_TRG_422                                    0x0
GRB_TRG_POS                                    0x1
GRB_TRG_NEG                                    0x0
VDL_USE_DEFVAL                                 0x1
VDL_POS_SWG                                    0x1
VDL_NEG_SWG                                    0x0
VDL_BTH_SWG                                    0x0
VDL_AMPL                                       0x2bc
VDL_PEDEST                                     0x0
VDL_PED_AMP                                    0x32
VDL_GAIN_IND                                   0x3
VDL_GAIN                                       0x3d4
VDL_BRGHT                                      0x32
VDL_CONTR                                      0x32
VDL_SATUR                                      0x32
VDL_HUE                                        0x32
OPT_GEN0                                       0x0
OPT_GEN1                                       0x0
OPT_GEN2                                       0x0
OPT_GEN3                                       0x0
OPT_GEN4                                       0x0
OPT_GEN5                                       0x0
OPT_GEN6                                       0x0
OPT_GEN7                                       0x0
OPT_GEN8                                       0x0
OPT_GEN9                                       0x0
EXP_SYN_CLK_2                                  0x0
EXP_ASY_CLK_2                                  0x0
EXP_CLK_FREQ_2                                 0x0
EXP_CLK_DVED_2                                 0x0
EXP_CLK_DIVF_2                                 0x0
EXP_MD_PERD_2                                  0x0
EXP_MD_W_TRG_2                                 0x0
EXP_MD_EXT_2                                   0x0
EXP_MD_HSY_2                                   0x0
EXP_MD_VSY_2                                   0x0
EXP_MD_SW_2                                    0x0
EXP_TRG_TTL_2                                  0x0
EXP_TRG_422_2                                  0x0
EXP_TRG_POS_2                                  0x0
EXP_TRG_NEG_2                                  0x0
EXP_OUT_DLYD_2                                 0x0
EXP_OUT_T0_2                                   0x0
EXP_OUT_T1_2                                   0x0
EXP_OUT_TTL_2                                  0x0
EXP_OUT_422_2                                  0x0
EXP_OUT_POS_2                                  0x0
EXP_OUT_NEG_2                                  0x0
VDC_VID_WIDTH_10                               0x0
VDC_VID_WIDTH_12                               0x0
VDC_VID_WIDTH_14                               0x0
GRB_TRG_SIGNAL_DPORT                           0x0
GRB_TRG_SIGNAL_APORT                           0x1
GRB_TRG_SIGNAL_HSDPORT                         0x0
GRB_TRG_SIGNAL_VSDPORT                         0x0
GRB_TRG_SIGNAL_TIMER1                          0x0
EXP_CLOCK_HSYNC                                0x0
EXP_CLOCK_VSYNC                                0x0
EXP_CLOCK_2_HSYNC                              0x0
EXP_TRG_SIGNAL_2_TIMER1                        0x0
USR_BIT_1_OTH0                                 0x0
USR_BIT_2_OTH0                                 0x0
USR_BIT_3_OTH0                                 0x0
USR_BIT_4_OTH0                                 0x0
USR_BIT_5_OTH0                                 0x0
EXP_COMBINE_2_XOR                              0x0
DEF_TESTL                                      0x88
DEF_TESTH                                      0x13
DEF_USE_SLOWSCAN                               0x0
DEF_MASTER                                     0x0
DEF_EXP1_USED                                  0x1
DEF_EXP2_USED                                  0x0
DEF_DELAYLINE                                  0x0
DEF_PLLMODE                                    0x1
DEF_HTOT_DELAY                                 0x4
DEF_HDELAY_DIGMOD                              0x0
DEF_HGATE_DELAY                                0x7
[REG_DIGIT]
INFO_XSIZE                                     0x280
INFO_YSIZE                                     0x1e0
INFO_MODE                                      0x1
INFO_TYPE                                      0x2
INFO_DEPTH                                     0xa
INFO_BAND                                      0x1
INFO_INPUT                                     0x0
INFO_PIXCLK                                    0xb982e7
INFO_PIPELINE                                  0x0
INFO_MODULE_422                                0x0
BT261_CMD_REG0                                 0x48
BT261_CMD_REG1                                 0x80
BT261_CMD_REG2                                 0xf2
BT261_CMD_REG3                                 0x1
BT261_VSYNC_SPL                                0xe2
BT261_OSC_COUNT_L                              0x0
BT261_OSC_COUNT_H                              0x0
BT261_HSYNC_STAL                               0x71
BT261_HSYNC_STAH                               0x0
BT261_HSYNC_STOL                               0x0
BT261_HSYNC_STOH                               0x0
BT261_CLAMP_STAL                               0x5f
BT261_CLAMP_STAH                               0x3
BT261_CLAMP_STOL                               0x88
BT261_CLAMP_STOH                               0x0
BT261_ZERO_STAL                                0x0
BT261_ZERO_STAH                                0x0
BT261_ZERO_STOL                                0x0
BT261_ZERO_STOH                                0x0
BT261_FIELD_GT_STAL                            0x0
BT261_FIELD_GT_STAH                            0x0
BT261_FIELD_GT_STOL                            0x0
BT261_FIELD_GT_STOH                            0x0
BT261_NOISE_GT_STAL                            0x88
BT261_NOISE_GT_STAH                            0x0
BT261_NOISE_GT_STOL                            0x5f
BT261_NOISE_GT_STOH                            0x3
BT261_HCOUNT_STAL                              0x8d
BT261_HCOUNT_STAH                              0x3
DAC_LEVEL_PLUS                                 0x66
DAC_LEVEL_MINUS                                0xa6
DAC_REF_PLUS                                   0xa6
DAC_REF_MINUS                                  0x66
DAC_FINE_ADJUST_VO                             0x0
ICS1522_REG0                                   0x4f
ICS1522_REG1                                   0x3
ICS1522_REG2                                   0x6
ICS1522_REG3                                   0x400
ICS1522_REG4                                   0x55c
ICS1522_REG5                                   0x5e2
ICS1522_REG6                                   0x478
CTRL_VIDCNTRL                                  0x20
CTRL_GENCNTRL                                  0x10
CTRL_SET2CNTL                                  0x0
CTRL_SET2CNTH                                  0x0
CTRL_MISCNTRL                                  0x40
CTRL_T2STARTL                                  0x0
CTRL_T2STARTH                                  0x0
CTRL_T2CNTRLL                                  0x0
CTRL_T2CNTRLH                                  0x0
CTRL_SYNCNTRL                                  0xb1
CTRL_DIPCNTRL                                  0x71
CTRL_SYNCPOL                                   0x0
CTRL_SET1CNTL                                  0x2
CTRL_SET1CNTH                                  0x0
CTRL_T1STARTL                                  0x2
CTRL_T1STARTH                                  0x0
CTRL_T1CNTRLL                                  0x90
CTRL_T1CNTRLH                                  0x69
PSG_POLCTL                                     0x101b
PSG_EXTCTL                                     0x107a
PSG_RESETCNTRL                                 0x0
PSG_HESYNC                                     0x2e0
PSG_VESYNC                                     0x5
PSG_HTOTAL                                     0x2ff
PSG_VTOTAL                                     0x20c
PSG_HSGATE0                                    0x78
PSG_VSGATE0                                    0xe
PSG_HEGATE0                                    0x2f7
PSG_VEGATE0                                    0x1ee
PSG_HSGATE1                                    0x74
PSG_VSGATE1                                    0xe
PSG_HEGATE1                                    0x2fb
PSG_VEGATE1                                    0x1ee
PSG_HSGATE2                                    0x69
PSG_VSGATE2                                    0x6
PSG_HEGATE2                                    0x6f
PSG_VEGATE2                                    0x1ee
PSG_HSGATE3                                    0x0
PSG_VSGATE3                                    0x0
PSG_HEGATE3                                    0x0
PSG_VEGATE3                                    0x0
PSG_SETHCNT                                    0x0
PSG_SETVCNT                                    0x0
[REG_MODIF_STATE]
INFO_XSIZE                                   not_modified
INFO_YSIZE                                   not_modified
INFO_MODE                                    not_modified
INFO_TYPE                                    not_modified
INFO_DEPTH                                   not_modified
INFO_BAND                                    not_modified
INFO_INPUT                                   not_modified
INFO_PIXCLK                                  not_modified
INFO_PIPELINE                                not_modified
INFO_MODULE_422                              not_modified
BT261_CMD_REG0                               not_modified
BT261_CMD_REG1                               not_modified
BT261_CMD_REG2                               not_modified
BT261_CMD_REG3                               not_modified
BT261_VSYNC_SPL                              not_modified
BT261_OSC_COUNT_L                            not_modified
BT261_OSC_COUNT_H                            not_modified
BT261_HSYNC_STAL                             not_modified
BT261_HSYNC_STAH                             not_modified
BT261_HSYNC_STOL                             not_modified
BT261_HSYNC_STOH                             not_modified
BT261_CLAMP_STAL                             not_modified
BT261_CLAMP_STAH                             not_modified
BT261_CLAMP_STOL                             not_modified
BT261_CLAMP_STOH                             not_modified
BT261_ZERO_STAL                              not_modified
BT261_ZERO_STAH                              not_modified
BT261_ZERO_STOL                              not_modified
BT261_ZERO_STOH                              not_modified
BT261_FIELD_GT_STAL                          not_modified
BT261_FIELD_GT_STAH                          not_modified
BT261_FIELD_GT_STOL                          not_modified
BT261_FIELD_GT_STOH                          not_modified
BT261_NOISE_GT_STAL                          not_modified
BT261_NOISE_GT_STAH                          not_modified
BT261_NOISE_GT_STOL                          not_modified
BT261_NOISE_GT_STOH                          not_modified
BT261_HCOUNT_STAL                            not_modified
BT261_HCOUNT_STAH                            not_modified
DAC_LEVEL_PLUS                               not_modified
DAC_LEVEL_MINUS                              not_modified
DAC_REF_PLUS                                 not_modified
DAC_REF_MINUS                                not_modified
DAC_FINE_ADJUST_VO                           not_modified
ICS1522_REG0                                 not_modified
ICS1522_REG1                                 not_modified
ICS1522_REG2                                 not_modified
ICS1522_REG3                                 not_modified
ICS1522_REG4                                 not_modified
ICS1522_REG5                                 not_modified
ICS1522_REG6                                 not_modified
CTRL_VIDCNTRL                                not_modified
CTRL_GENCNTRL                                not_modified
CTRL_SET2CNTL                                not_modified
CTRL_SET2CNTH                                not_modified
CTRL_MISCNTRL                                not_modified
CTRL_T2STARTL                                not_modified
CTRL_T2STARTH                                not_modified
CTRL_T2CNTRLL                                not_modified
CTRL_T2CNTRLH                                not_modified
CTRL_SYNCNTRL                                manually_altered
CTRL_DIPCNTRL                                manually_altered
CTRL_SYNCPOL                                 not_modified
CTRL_SET1CNTL                                manually_altered
CTRL_SET1CNTH                                not_modified
CTRL_T1STARTL                                manually_altered
CTRL_T1STARTH                                not_modified
CTRL_T1CNTRLL                                manually_altered
CTRL_T1CNTRLH                                manually_altered
PSG_POLCTL                                   not_modified
PSG_EXTCTL                                   not_modified
PSG_RESETCNTRL                               not_modified
PSG_HESYNC                                   manually_altered
PSG_VESYNC                                   not_modified
PSG_HTOTAL                                   not_modified
PSG_VTOTAL                                   not_modified
PSG_HSGATE0                                  not_modified
PSG_VSGATE0                                  not_modified
PSG_HEGATE0                                  not_modified
PSG_VEGATE0                                  not_modified
PSG_HSGATE1                                  not_modified
PSG_VSGATE1                                  not_modified
PSG_HEGATE1                                  not_modified
PSG_VEGATE1                                  not_modified
PSG_HSGATE2                                  not_modified
PSG_VSGATE2                                  not_modified
PSG_HEGATE2                                  not_modified
PSG_VEGATE2                                  not_modified
PSG_HSGATE3                                  not_modified
PSG_VSGATE3                                  not_modified
PSG_HEGATE3                                  not_modified
PSG_VEGATE3                                  not_modified
PSG_SETHCNT                                  not_modified
PSG_SETVCNT                                  not_modified
[EOF]


/
[CAMERA_NAME]
CV-M10 camera 640x480@30Hz Non interlaced
[CONFIG_FILE]
50CF
PULSAR
Wed Jan 08 09:55:50 1997
[INFO_FILE_REV]
0002.0000.0004
PULSAR
[GENERAL_PARAMETERS]
GEN_MATCH_HW                                   0x1
CT_LS                                          0x0
CT_FS                                          0x1
CT_CONV_INVERT                                 0x0
CT_TAPS                                        0x0
CT_CAMERA                                      0x0
VDC_DIG                                        0x0
VDC_ANA                                        0x1
VDC_MONO                                       0x1
VDC_C_COLOR                                    0x0
VDC_RGB_COL                                    0x0
VDC_RGB_PACK                                   0x0
VDC_RGB_ALPHA                                  0x0
VDC_SVID                                       0x0
VDC_YUVVID                                     0x0
VDC_TTL                                        0x0
VDC_422                                        0x0
VDC_WD8                                        0x1
VDC_WD16                                       0x0
VDC_WD24                                       0x0
VDC_WD32                                       0x0
VDC_WD64                                       0x0
VDC_ALT_GRAB                                   0x0
VDC_FROM_VCR                                   0x0
VDC_IN_CH0                                     0x1
VDC_IN_CH1                                     0x0
VDC_IN_CH2                                     0x0
VDC_IN_CH3                                     0x0
VDC_IN_CH_C                                    0x0
VDT_STD_170                                    0x0
VDT_STD_330                                    0x0
VDT_STD_CCIR                                   0x0
VDT_STD_NTSC                                   0x0
VDT_STD_PAL                                    0x0
VDT_NOVERT                                     0x0
VDT_HSYNC                                      0x60
VDT_HBPORCH                                    0x12
VDT_HFPORCH                                    0x12
VDT_HACTIVE                                    0x280
VDT_HTOTAL                                     0x304
VDT_HSYNC_FREQ                                 0x3d84
VDT_VSYNC                                      0x6
VDT_VBPORCH                                    0x1e
VDT_VFPORCH                                    0x9
VDT_VACTIVE                                    0x1e0
VDT_VTOTAL                                     0x20d
VDT_VSYNC_FREQ                                 0x1d
VDT_INTERL                                     0x0
VDT_NINTRL                                     0x1
VDT_SER                                        0x0
VDT_EQU                                        0x0
VDT_CLP_SYN                                    0x0
VDT_CLP_BPO                                    0x1
VDT_CLP_FPO                                    0x0
PCK_CAM_GEN                                    0x0
PCK_CAM_REC                                    0x0
PCK_CAM_R&G                                    0x0
PCK_OTH_REC                                    0x0
PCK_USE_OUT                                    0x0
PCK_CAM_XCHG                                   0x0
PCK_ITTL                                       0x1
PCK_I422                                       0x0
PCK_IPOS                                       0x1
PCK_INEG                                       0x0
PCK_FREQ                                       0xb982e7
PCK_INTDVED                                    0x0
PCK_INTDIVF                                    0x0
PCK_ODVED                                      0x0
PCK_ODIVF                                      0x0
PCK_OFREQDV                                    0xb982e7
PCK_OTTL                                       0x0
PCK_O422                                       0x0
PCK_OPOS                                       0x0
PCK_ONEG                                       0x0
PCK_IDELAY                                     0x0
SYC_DIG                                        0x0
SYC_ANA                                        0x1
SYC_CAM_GEN                                    0x1
SYC_CAM_R&G                                    0x0
SYC_CAM_LATENCY                                0x0
SYC_MD_CSYN                                    0x1
SYC_MD_HVSY                                    0x0
SYC_MD_VSYN                                    0x0
SYC_MD_HSYN                                    0x0
SYC_EXT_VSY                                    0x0
SYC_H_IN                                       0x0
SYC_H_OUT                                      0x0
SYC_H_ITTL                                     0x0
SYC_H_I422                                     0x0
SYC_H_IPOS                                     0x0
SYC_H_INEG                                     0x0
SYC_H_OTTL                                     0x0
SYC_H_O422                                     0x0
SYC_H_OPOS                                     0x0
SYC_H_ONEG                                     0x0
SYC_V_IN                                       0x0
SYC_V_OUT                                      0x0
SYC_V_ITTL                                     0x0
SYC_V_I422                                     0x0
SYC_V_IPOS                                     0x0
SYC_V_INEG                                     0x0
SYC_V_OTTL                                     0x0
SYC_V_O422                                     0x0
SYC_V_OPOS                                     0x0
SYC_V_ONEG                                     0x0
SYC_C_IN                                       0x0
SYC_C_OUT                                      0x0
SYC_C_ITTL                                     0x0
SYC_C_I422                                     0x0
SYC_C_IPOS                                     0x0
SYC_C_INEG                                     0x0
SYC_C_OTTL                                     0x0
SYC_C_O422                                     0x0
SYC_C_OPOS                                     0x0
SYC_C_ONEG                                     0x0
SYC_BLK                                        0x0
SYC_COMP                                       0x1
SYC_SEP                                        0x0
SYC_IN_CH                                      0x0
EXP_SYN_CLK                                    0x0
EXP_ASY_CLK                                    0x0
EXP_CLK_FREQ                                   0x0
EXP_CLK_DVED                                   0x0
EXP_CLK_DIVF                                   0x0
EXP_MD_PERD                                    0x0
EXP_MD_W_TRG                                   0x0
EXP_MD_EXT                                     0x0
EXP_MD_HSY                                     0x0
EXP_MD_VSY                                     0x0
EXP_MD_SW                                      0x0
EXP_TRG_TTL                                    0x0
EXP_TRG_422                                    0x0
EXP_TRG_POS                                    0x0
EXP_TRG_NEG                                    0x0
EXP_OUT_DLYD                                   0x0
EXP_OUT_T0                                     0x0
EXP_OUT_T1                                     0x0
EXP_OUT_TTL                                    0x0
EXP_OUT_422                                    0x0
EXP_OUT_POS                                    0x0
EXP_OUT_NEG                                    0x0
GRB_MD_CONT                                    0x1
GRB_MD_SW_TRG                                  0x0
GRB_MD_HW_TRG                                  0x0
GRB_START_ODD                                  0x0
GRB_START_EVEN                                 0x0
GRB_START_ANY                                  0x1
GRB_ACT_NXT_FRM                                0x0
GRB_ACT_IMMEDIATE                              0x0
GRB_ACT_IMM_SKP_NFR                            0x0
GRB_TRG_TTL                                    0x0
GRB_TRG_422                                    0x0
GRB_TRG_POS                                    0x0
GRB_TRG_NEG                                    0x0
VDL_USE_DEFVAL                                 0x1
VDL_POS_SWG                                    0x1
VDL_NEG_SWG                                    0x0
VDL_BTH_SWG                                    0x0
VDL_AMPL                                       0x2bc
VDL_PEDEST                                     0x0
VDL_PED_AMP                                    0x32
VDL_GAIN_IND                                   0x3
VDL_GAIN                                       0x3d4
VDL_BRGHT                                      0x32
VDL_CONTR                                      0x32
VDL_SATUR                                      0x32
VDL_HUE                                        0x32
OPT_GEN0                                       0x0
OPT_GEN1                                       0x0
OPT_GEN2                                       0x0
OPT_GEN3                                       0x0
OPT_GEN4                                       0x0
OPT_GEN5                                       0x0
OPT_GEN6                                       0x0
OPT_GEN7                                       0x0
OPT_GEN8                                       0x0
OPT_GEN9                                       0x0
EXP_SYN_CLK_2                                  0x0
EXP_ASY_CLK_2                                  0x0
EXP_CLK_FREQ_2                                 0x0
EXP_CLK_DVED_2                                 0x0
EXP_CLK_DIVF_2                                 0x0
EXP_MD_PERD_2                                  0x0
EXP_MD_W_TRG_2                                 0x0
EXP_MD_EXT_2                                   0x0
EXP_MD_HSY_2                                   0x0
EXP_MD_VSY_2                                   0x0
EXP_MD_SW_2                                    0x0
EXP_TRG_TTL_2                                  0x0
EXP_TRG_422_2                                  0x0
EXP_TRG_POS_2                                  0x0
EXP_TRG_NEG_2                                  0x0
EXP_OUT_DLYD_2                                 0x0
EXP_OUT_T0_2                                   0x0
EXP_OUT_T1_2                                   0x0
EXP_OUT_TTL_2                                  0x0
EXP_OUT_422_2                                  0x0
EXP_OUT_POS_2                                  0x0
EXP_OUT_NEG_2                                  0x0
VDC_VID_WIDTH_10                               0x0
VDC_VID_WIDTH_12                               0x0
VDC_VID_WIDTH_14                               0x0
GRB_TRG_SIGNAL_DPORT                           0x0
GRB_TRG_SIGNAL_APORT                           0x0
GRB_TRG_SIGNAL_HSDPORT                         0x0
GRB_TRG_SIGNAL_VSDPORT                         0x0
GRB_TRG_SIGNAL_TIMER1                          0x0
EXP_CLOCK_HSYNC                                0x0
EXP_CLOCK_VSYNC                                0x0
EXP_CLOCK_2_HSYNC                              0x0
EXP_TRG_SIGNAL_2_TIMER1                        0x0
USR_BIT_1_OTH0                                 0x0
USR_BIT_2_OTH0                                 0x0
USR_BIT_3_OTH0                                 0x0
USR_BIT_4_OTH0                                 0x0
USR_BIT_5_OTH0                                 0x0
EXP_COMBINE_2_XOR                              0x0
DEF_TESTL                                      0x88
DEF_TESTH                                      0x13
DEF_USE_SLOWSCAN                               0x0
DEF_MASTER                                     0x0
DEF_EXP1_USED                                  0x0
DEF_EXP2_USED                                  0x0
DEF_DELAYLINE                                  0x0
DEF_PLLMODE                                    0x1
DEF_HTOT_DELAY                                 0x4
DEF_HDELAY_DIGMOD                              0x0
DEF_HGATE_DELAY                                0x7
[REG_DIGIT]
INFO_XSIZE                                     0x280
INFO_YSIZE                                     0x1e0
INFO_MODE                                      0x1
INFO_TYPE                                      0x2
INFO_DEPTH                                     0xa
INFO_BAND                                      0x1
INFO_INPUT                                     0x0
INFO_PIXCLK                                    0xb982e7
INFO_PIPELINE                                  0x0
INFO_MODULE_422                                0x0
BT261_CMD_REG0                                 0x48
BT261_CMD_REG1                                 0x80
BT261_CMD_REG2                                 0xf2
BT261_CMD_REG3                                 0x1
BT261_VSYNC_SPL                                0xe2
BT261_OSC_COUNT_L                              0x0
BT261_OSC_COUNT_H                              0x0
BT261_HSYNC_STAL                               0x71
BT261_HSYNC_STAH                               0x0
BT261_HSYNC_STOL                               0x0
BT261_HSYNC_STOH                               0x0
BT261_CLAMP_STAL                               0x5f
BT261_CLAMP_STAH                               0x3
BT261_CLAMP_STOL                               0x88
BT261_CLAMP_STOH                               0x0
BT261_ZERO_STAL                                0x0
BT261_ZERO_STAH                                0x0
BT261_ZERO_STOL                                0x0
BT261_ZERO_STOH                                0x0
BT261_FIELD_GT_STAL                            0x0
BT261_FIELD_GT_STAH                            0x0
BT261_FIELD_GT_STOL                            0x0
BT261_FIELD_GT_STOH                            0x0
BT261_NOISE_GT_STAL                            0x88
BT261_NOISE_GT_STAH                            0x0
BT261_NOISE_GT_STOL                            0x5f
BT261_NOISE_GT_STOH                            0x3
BT261_HCOUNT_STAL                              0x8d
BT261_HCOUNT_STAH                              0x3
DAC_LEVEL_PLUS                                 0x66
DAC_LEVEL_MINUS                                0xa6
DAC_REF_PLUS                                   0xa6
DAC_REF_MINUS                                  0x66
DAC_FINE_ADJUST_VO                             0x0
ICS1522_REG0                                   0x4f
ICS1522_REG1                                   0x3
ICS1522_REG2                                   0x6
ICS1522_REG3                                   0x400
ICS1522_REG4                                   0x55c
ICS1522_REG5                                   0x5e2
ICS1522_REG6                                   0x478
CTRL_VIDCNTRL                                  0x20
CTRL_GENCNTRL                                  0x10
CTRL_SET2CNTL                                  0x0
CTRL_SET2CNTH                                  0x0
CTRL_MISCNTRL                                  0x40
CTRL_T2STARTL                                  0x0
CTRL_T2STARTH                                  0x0
CTRL_T2CNTRLL                                  0x0
CTRL_T2CNTRLH                                  0x0
CTRL_SYNCNTRL                                  0xf0
CTRL_DIPCNTRL                                  0x1
CTRL_SYNCPOL                                   0x0
CTRL_SET1CNTL                                  0x0
CTRL_SET1CNTH                                  0x0
CTRL_T1STARTL                                  0x0
CTRL_T1STARTH                                  0x0
CTRL_T1CNTRLL                                  0x0
CTRL_T1CNTRLH                                  0x0
PSG_POLCTL                                     0x101b
PSG_EXTCTL                                     0x1d42
PSG_RESETCNTRL                                 0x0
PSG_HESYNC                                     0x5f
PSG_VESYNC                                     0x5
PSG_HTOTAL                                     0x2ff
PSG_VTOTAL                                     0x20c
PSG_HSGATE0                                    0x78
PSG_VSGATE0                                    0x24
PSG_HEGATE0                                    0x2f7
PSG_VEGATE0                                    0x204
PSG_HSGATE1                                    0x74
PSG_VSGATE1                                    0x24
PSG_HEGATE1                                    0x2fb
PSG_VEGATE1                                    0x204
PSG_HSGATE2                                    0x69
PSG_VSGATE2                                    0x6
PSG_HEGATE2                                    0x6f
PSG_VEGATE2                                    0x204
PSG_HSGATE3                                    0x0
PSG_VSGATE3                                    0x0
PSG_HEGATE3                                    0x0
PSG_VEGATE3                                    0x0
PSG_SETHCNT                                    0x0
PSG_SETVCNT                                    0x0
[REG_MODIF_STATE]
INFO_XSIZE                                   not_modified
INFO_YSIZE                                   not_modified
INFO_MODE                                    not_modified
INFO_TYPE                                    not_modified
INFO_DEPTH                                   not_modified
INFO_BAND                                    not_modified
INFO_INPUT                                   not_modified
INFO_PIXCLK                                  not_modified
INFO_PIPELINE                                not_modified
INFO_MODULE_422                              not_modified
BT261_CMD_REG0                               not_modified
BT261_CMD_REG1                               not_modified
BT261_CMD_REG2                               not_modified
BT261_CMD_REG3                               not_modified
BT261_VSYNC_SPL                              not_modified
BT261_OSC_COUNT_L                            not_modified
BT261_OSC_COUNT_H                            not_modified
BT261_HSYNC_STAL                             not_modified
BT261_HSYNC_STAH                             not_modified
BT261_HSYNC_STOL                             not_modified
BT261_HSYNC_STOH                             not_modified
BT261_CLAMP_STAL                             not_modified
BT261_CLAMP_STAH                             not_modified
BT261_CLAMP_STOL                             not_modified
BT261_CLAMP_STOH                             not_modified
BT261_ZERO_STAL                              not_modified
BT261_ZERO_STAH                              not_modified
BT261_ZERO_STOL                              not_modified
BT261_ZERO_STOH                              not_modified
BT261_FIELD_GT_STAL                          not_modified
BT261_FIELD_GT_STAH                          not_modified
BT261_FIELD_GT_STOL                          not_modified
BT261_FIELD_GT_STOH                          not_modified
BT261_NOISE_GT_STAL                          not_modified
BT261_NOISE_GT_STAH                          not_modified
BT261_NOISE_GT_STOL                          not_modified
BT261_NOISE_GT_STOH                          not_modified
BT261_HCOUNT_STAL                            not_modified
BT261_HCOUNT_STAH                            not_modified
DAC_LEVEL_PLUS                               not_modified
DAC_LEVEL_MINUS                              not_modified
DAC_REF_PLUS                                 not_modified
DAC_REF_MINUS                                not_modified
DAC_FINE_ADJUST_VO                           not_modified
ICS1522_REG0                                 not_modified
ICS1522_REG1                                 not_modified
ICS1522_REG2                                 not_modified
ICS1522_REG3                                 not_modified
ICS1522_REG4                                 not_modified
ICS1522_REG5                                 not_modified
ICS1522_REG6                                 not_modified
CTRL_VIDCNTRL                                not_modified
CTRL_GENCNTRL                                not_modified
CTRL_SET2CNTL                                not_modified
CTRL_SET2CNTH                                not_modified
CTRL_MISCNTRL                                not_modified
CTRL_T2STARTL                                not_modified
CTRL_T2STARTH                                not_modified
CTRL_T2CNTRLL                                not_modified
CTRL_T2CNTRLH                                not_modified
CTRL_SYNCNTRL                                not_modified
CTRL_DIPCNTRL                                not_modified
CTRL_SYNCPOL                                 not_modified
CTRL_SET1CNTL                                not_modified
CTRL_SET1CNTH                                not_modified
CTRL_T1STARTL                                not_modified
CTRL_T1STARTH                                not_modified
CTRL_T1CNTRLL                                not_modified
CTRL_T1CNTRLH                                not_modified
PSG_POLCTL                                   not_modified
PSG_EXTCTL                                   not_modified
PSG_RESETCNTRL                               not_modified
PSG_HESYNC                                   not_modified
PSG_VESYNC                                   not_modified
PSG_HTOTAL                                   not_modified
PSG_VTOTAL                                   not_modified
PSG_HSGATE0                                  not_modified
PSG_VSGATE0                                  not_modified
PSG_HEGATE0                                  not_modified
PSG_VEGATE0                                  not_modified
PSG_HSGATE1                                  not_modified
PSG_VSGATE1                                  not_modified
PSG_HEGATE1                                  not_modified
PSG_VEGATE1                                  not_modified
PSG_HSGATE2                                  not_modified
PSG_VSGATE2                                  not_modified
PSG_HEGATE2                                  not_modified
PSG_VEGATE2                                  not_modified
PSG_HSGATE3                                  not_modified
PSG_VSGATE3                                  not_modified
PSG_HEGATE3                                  not_modified
PSG_VEGATE3                                  not_modified
PSG_SETHCNT                                  not_modified
PSG_SETVCNT                                  not_modified
[EOF]

