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CHAPTER 5
REGISTERS

The PCVISIONplus Frame Grabber contains twelve §—bit registers that you can
access through the IBM PC bus to control the operation of the PCVISIONplus
Frame Grabber. These are illustrated in Figure 5—1 with their offsets. Sixteen
contiguous locations are reserved by the PCVISIONplus Frame Grabber.

These registers are located starting at the Register Base Address. This address is
selected using jumpers on the PCVISIONplus Frame Grabber (as discussed in
Chapter 2).

This chapter describes each of the registers and individual bit functions in detail.
The [R/W] notation after a bit name indicates that the bit is a read/write bit. The
[R—O] notation indicates that the bit is read—only (status bits). The [W—0O] no-
tation indicates that a bit or register is write —only. Numbers followed by the let-
ter Hare in hexadecimal notation. Numbers followed by the letter B are in binary
notation.

NOTE
The PCVISIONplus Frame Grabber performs a pow-
er—up reset on the Control, LUT Control, Pan, and
Scroll registers. Your application program must initial-
ize all other registers; otherwise, results are unpredict-
able.
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PCVISIONplus® HARDWARE REFERENCE REGISTERS

5.1 CONTROL REGISTER [R/W]

Base Address + O0H
7 0

BLOCK2 | BLOCK1 | BLOCKO | BDSEL DIR OFFEN | GAINEN| ZOOM

The Control register specifies various board functions dealing with both host ac-
cess and video acquisition and display.

BIT MNEMONIC FUNCTION

0 Z0OOM Zoom Enable

1 GAINEN Gain Adjust Enable

2 OFFEN Offset Adjust Enable

3 DIR Adjust Direction Control

4 BDSEL Board Select

5 BLOCKO Memory Block Select, Bit 0
6 BLOCK1 Memory Block Select, Bit 1
7 BLOCK2 Memory Block Select, Bit 2

5.1.1 Zoom Enable (ZOOM) [R/W]

The zoom enable bit enables and disables the zoom display factor. Refer to
Chapters 1 and 4 for an explanation of the zoom process. This bit affects how
frame memory is addressed during scan cycles. When zoom is enabled, the entire
frame memory is addressed in a zoom mode. All video access (display and ac-
quire) has the same zoom factor. During a continuous acquisition, only change
the zoom bit during the vertical blanking period.

State Function
0 Zoom factor 1; normal scan

1 Zoom factor 2; pixel replication
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PCVISIONpIus® HARDWARE REFERENCE REGISTERS

5.1.5 Board Select (BDSEL) [R/W]

The Board Select bit (BDSEL) enables the frame memory onto the PC bus. This
bit must be set (1) for the host PC to access pixel data. BDSEL is useful in multi-
ple—board systems where the frame memory of each board is mapped to the
same Memory Base Address in the PC. Do not enable more than one board onto
the PC bus at any one time. This bit is zero at power—up reset.
State Function
0 Board disabled

1 Board enabled

5.1.6 Memory Block Select (BLOCK) [R/W]

The frame memory is mapped into the PC memory address space in 64K byte
blocks. The frame memory is divided into eight 64K blocks according to one of
the two patterns shown in Figures 5—2 and 5—3. The Memory Block Select bits
select the block that is mapped into memory at a given time.

BLOCK2 BLOCK1 BLOCKO0 Block Selected

0 Block 0
Block 1
Block 2
Block 3
Block 4
Block 5
Block 6
Block 7

R R, _moo0o000
o= O O~ RO
RO RO RO -
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PCVISIONplus® HARDWARE REFERENCE REGISTERS

5.2 LUT CONTROL REGISTER [R/W]

Base Address + 1H
7

0

OLUT2 | OLUT! | OLUTO

ILUT2 | ILUT1 | ILUTO |LUTMODI|LUTMODO

The Look—-Up Table Control register controls the selection of the various LUTs
on the PCVISIONplus for display and host access.

BIT MNEMONIC

LUTMODO
LUTMOD1
ILUTO
ILUT1
ILUT2
OLUTO
OLUT1
OLUT2

i B =) S R L VS I \C I o)

DESCRIPTION

Look—Up Table Mode, Bit 0
Look—Up Table Mode, Bit 1
Input LUT Select, Bit 0
Input LUT Select, Bit 1
Input LUT Select, Bit 2
Output LUT Select, Bit 0
Output LUT Select, Bit 1
Output LUT Select, Bit 2

5.2.1 Look—Up Table Mode (LUTMOD) [R/W]

The LUTMOD bits select one of four sets (channels) of LUT: for host access.
These bits have no effect on video display.
LUTMODO  LUT Set Selected

LUTMOD1
0

0
1
1

0

1
0
1

Red
Green
Blue
Input
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PCVISIONp/us® HARDWARE REFERENCE REGISTERS

5.3 LUT ADDRESS REGISTER [R/W]

Base Address + 2H
7 LUTADR 0
ADDR7 | ADDR6 | ADDR5 | ADDR4 ADDR3 | ADDR2 | ADDR1 | ADDR0

The Look—Up Table Address register specifies an eight—bit address in the se-
lected LUT. Data written to the LUT Data Port is stored at this address, in the
LUT selected by the LUT Control register.

5.4 LUT DATA PORT [R/W]

Base Address + 3H
7 LUTDAT 0
DATA7 | DATA6 | DATAS DATA4 _ DATA3 DATA2 | DATA1 DATAQ

The Look—Up Table Data Port is used with the LUT Address and LUT Control
register to program or read the Look—Up Tables. When you write to the LUT
Data Port, the data is transferred to the LUT specified by the OLUT or ILUT bits
in the LUT Control register, at the address specified by the LUT Address regis-
ter.

wn
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PCVISIONp/us® HARDWARE REFERENCE REGISTERS

Always adjust the offset first, to make the video black level yield an ADC output
of 0, and then adjust the gain to make the video white level yield an ADC output
of 255 (FFH).

Figure 5—4 illustrates the internal operation of the gain and offset circuits. The
gain counter adjusts the ADC full—scale voltage from 3 to 6 Volts. The minimum
gain of 0.67 corresponds to counter position 99 or ADC full—scale 6 Volts. The
maximum gain of 1.33 corresponds to counter position 0 or ADC full—scale 3
Volts. The resolution of full —scale adjustment is 30 mV/count.

J

GAIN —>f FSV
.67101.33 3toBV

» ADC

OFFSET
—-5.3810 +1.68 V

Figure 5-4. Signal Conditioning
The offset counter adjusts the added offset after the 6.3 gain amplifier from
—5.38to +1.68 Volts. The offset is —5.38 Volts at counter position 0. The offset is
+1.68 at counter position 99. The resolution is 70.6 mV/step at the ADC input.
Dividing these voltage values by 6.3 gives the offset adjustment the video input
—0.854 to +0.266 Volts, and 1.12 mV/count.

The relativeweight of the offset increases as gainisreduced. Atagain of 1.33, the
resolution of the ADCis: 3 VFS/256 ADC steps = 11.71 mV/ADC step; and the
resolution of the offset counter is: 70.6 mV/11.71 mV/step = 6.02 ADC steps/off-
set count. At a gain of 1, the resolution of the ADC is: 4.5 VFS/256=17.58 mV/
ADCstep; and the resolution of the offset is: 70.6 mV/17.57 mV/step = 4.0 ADC
steps/offset count. At a gain of 0.67, the resolution of the ADC is:
6 VFS/256=23.4mV/step; and the resolution of the offset is: 70.6 mV/step /
23.4 mV/step = 2.17 ADC steps/offset count.
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PCVISIONp/us® HARDWARE REFERENCE REGISTERS

5.6.3 Odd/Even Field Status (OES) [R-0]

This bit indicates when the currently displayed field is the odd or even field of an
interlaced image. This bit changes at the leading edge of the vertical synchroniza-
tion pulse.

State Function
0 Even Field Displayed

1 Odd Field Displayed

5.6.4 Last Field Status (LFS) [R-0]

Thisbitindicates when the PCVISIONplus is acquiring the second field of a snap,
or the last field of a grab, signaling the end of an acquire operation. In continuous
acquire mode, this bit is set before the second field is acquired and remains set
until another command is issued. This bit changes at the trailing edge of the verti-
cal synchronization pulse.

State Function
0 Acquiring Last Field

1 Not Acquiring Last Field

5.6.5 Vertical Blank Status (VBS) [R—-0]

This bit indicates a vertical blanking interval, and remains active for 1.4 ms.

State Function
0 Vertical Blanking

1 Not Blanking

5.6.6 Horizontal Blank Status (HBS) [R-0O]

This bit indicates a horizontal blanking interval, and is active for 12.7 ms.

State Function
0 Horizontal Blanking

1 Not Blanking
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PCVISIONplus® HARDWARE REFERENCE REGISTERS

5.7 PAN REGISTER [R/W]

Base Address + 6H
7 0
Reserved| PANG6 PANS PAN4 PAN3 . PAN2 PAN1 PANO

The Pan register holds the 7—bit starting horizontal offset of the frame memory
scan circuit, Pan resolution is on eight pixel boundaries. Every increment of this
register moves the active video window (AVW) eight pixel positions to the right
across the frame memory.

This register can be updated at any time. The new pan value is accepted during
the next horizontal blanking period.

5.8 SCROLL REGISTER [R/W]

Base Address + 7H
7 0

Reserved MOWOFm‘mOwOﬁm_wOWOHh SCROL3 | SCROL2 | SCROL1 | SCROLO

This register holds the 8—bit starting vertical offset of the frame memory scan
circuit. Scroll resolution is on two—line boundaries. Every increment of this reg-
ister moves the AVW down two lines in the frame memory.

This register can be updated at any time. The new scroll value is accepted during
the next vertical blanking period.

5-15
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PCVISIONpIus® HARDWARE REFERENCE REGISTERS

5.9.2 Transfer Mode (TMODE) [R/W]

This bit specifies the transfer mode (X— or Z—Mode) for accessing frame mem-
ory data from the host computer.
State Function
0 Z~—Mode: One pixel is transferred during
frame memory read or write from the host
bus.
1 X—Mode: From 1 to 8 horizontally—adjac-
ent pixels are transferred from one memory
plane during frame memory read or write
from the host bus.

5.9.3 Pixel Buffer Enable (PBEN) [R/W]

This bit applies only during Z—Mode memory write. PBEN enables the Pixel
Counter, and allows the Pixel Buffer to accept data from the PC during a frame
memory write cycle. The Pixel Counter is used in Z—Mode when loading the Pix-
el Buffer from the host, and when writing to frame memory. In all other read and
write modes this bit and the Pixel Counter are ignored. When PBEN is cleared,
the Pixel Buffer contents and the Pixel Counter are protected from the host com-
puter during write operations. This function is useful In screen clear and block
move operations.
State Function
0 Pixel Buffer PROTECTED: Pixel Buffer
contents are protected from the host during
frame memory writes. The contents are used
repeatedly in later memory write cycles.
1 Pixel Buffer ENABLED: Data from the host
is strobed into the Pixel Buffer during a
frame memory write, and Pixel Counter is
reset.
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PCVISIONplus® HARDWARE REFERENCE REGISTERS

5.12 PIXEL BUFFER REGISTER [R/W]

Base Address + BH
7 0
BUFF7 | BUFF6 | BUFF5 BUFF4 | BUFF3 | BUFF2 | BUFF1 BUFF0 h

Thisregister is a data port that provides access to the Pixel Buffer. Data is loaded
into the Pixel Buffer from the host computer and then transferred to frame mem-
ory in one host computer frame memory write access. Alternatively, eight pixels
are loaded into the Pixel Buffer from the frame memory by a host frame memory
read access, and then accessed by the host computer through this register or
transferred back into frame memory by a write cycle. Refer to Chapter 4 for de-
tails on the Pixel Buffer operation.
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