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82750DB
DISPLAY PROCESSOR
m Programmable Video Timing — Mix Graphics and Video Images on a
— 28 MHz and 45 MHz Operating Pixel by Pixel Basis
Frequency — Real Time Expansion of the Reduced
— Pixel/Line Address Range to 4096 Sample Density Video Color
— Fully Programmable Sync, Components (U, V) to Full Resolution
Equalization, and Serration — Three Independently Addressable
Components Color Palettes
— Fully Programmable Blanking and — Programmable 2X Horizontal
Active Display Start and Stop Times Interpolation of Y Channel
- Genlocking Capability — 16 x 16 x 2-Bit Cursor Map with
@ Flexible Display Characteristics Lpdeper:lder::tly Progirar;mablz 2X
— 8-, Pseudo 16-, 16-, and 32-Bit/Pixel xpansion Factors in X and
Modes Dimensions
— Selectable Pixel Widths of 1.0, 1.5, — YUV to RGB Color Space Conversion
2.0, 2.5, through 14 Periods of the — 2X Vertical Replicationof Y, U,and V

Data for Displaying Full Motion Video

Input Frequency on VGA Monitor

-~ Support Popular Display Resolutions:

— Register and Function Compatible
VGA, XGA, NTSC, PAL, and SECAM .
— On-Chip Triple DAC for Analog RGB/ with the 82750DA
YUV Output

Intel's 82750D8 is a custom designed VLSI chip used for processing and displaying video graphic information.
It is register and function compatible with the 82750DA.

Reset inputs allow the 82750DB to be genlocked to an external sync source. By programming internal control
registers, this sync can be modified to accommodate a wide variety of scanning frequencies. A large selection
of bits/pixel, pixels/line, and pixel widths are programmable, allowing a wide latitude in trading-off image
quality vs. update rate and VRAM requirements. ’

The 82750D8 can operate in a digitizing mode, wherein it generates timing and control signals to the 82750PB
and VRAM, but does not output display information. Besides digitizer support signals and video synchroniza-
tion, the 82750D8 outputs digital and analog RGB or YUV information and an 8-bit digital word of alpha data.
This alpha channel data may be used to obtain a fractional mix of 82750DB outputs with another video source.
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82750DB intel o

1.0 82750DB PIN DESCRIPTION

Pinout
132 130 128 128 124 122 120 118 116 114 112 110 1oe 106 104 102 1oo
131 120 127 128 21 119 117 115 113 11 107 105 103 10
V':mOO O00O0O000O0O0 [eNoNeNeNeNeNoNoNoNoNoRoNoNo]
VSS \GY VCC AVSS VCC VGCS vss oSS
1 O vss AVCC RV VSS BU VCC DRV[7) ]
2| ovec @ (51 DBuso]  DBUfE4) ALPHA(o) voc O o8
3 0 7 IREFIN DRVIE: o7
.l o 8] amu[an e
5| O L pRvao) ]
e| O vss O | o4
7| ol ALPHA[4) O | 83
8| ©7 ALPHAS) O | 82
s| O vec O | o1
10 o ALPHA[E) O | s0
n| O vss O
12 | o [ DevIro) ALPHA[7] O
13 o] actois O | a7
12 82750DB Pinout BPPI0} O | e
15 o | 8prP1] O | &5
18 | OVSs TOP VIEW Disoig © | a4
17 | ovss cs O |s
18 O 7 vc O | a2
19 o O | s
20 o O | e
21 o VBUS[3:0} ol
22 lo} O |78
a | O sCK(1) O | 77
24 | O | patam[1a0) vss O |7e
25 (o] vec O 75
26 o scikjo] O | 74
27 (o] RESETB# O | 73
28 (o] csyncO | 72
20 o HSYNCO | 71
30 O vsYnc O | 70
31 o | DATAIN[:M] 'resmcn ac O | ee
a2 o] : : : e}
° ﬁ DATAIN[16:14] DATAIN[21:17]  DATAIN[25:22]  DATAIN[30:26] ssu FEQ'N g ° ::
L__vss 1 \ vss
vesvecr ™ 15T vee—H FLI"ccr—“ﬁ"ss \voc DISDAC
[ocNoNoNoNeNeNeNoNeNeRoNoNoRoNoNoNoNoNoNeNoNoNoNoXe)
34 35 36 37 38 30 40 41 42 43 44 45 48 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
240855-2
Figure 1-1. 82750DB Pinout
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intel » 82750DB
Table 1-1. Pin Cross Reference by Pin Name

Pin Name | Location Pin Name | Location Pin Name | Location Pin Name | Location
ACTDIS 87 DATAIN[15] 37 DISDIG 84 Vece 75
ALPHA[7] 88 DATAIN[14]) 36 DRV{7] 114 Vce 82
ALPHA(6] 90 DATAIN[13] 31 DRV(6} 118 Vece 91
ALPHAI5] 92 DATAIN[12] 30 DRV(5] 119 Vce 98
ALPHA[4] 93 DATAIN[11] 29 DRV{4] Vece 100
ALPHA[3] 95 DATAIN[10] 28 DRVI[3] 4 Vce 104
ALPHA[2] 96 DATAINI[S] 27 DRVI[2] 5 Vce 109
ALPHA[1] 97 DATAINI[8] 26 DRV[1] 6 Vco 116
ALPHA[0] 102 DATAIN([7] 25 DRvVI[0] 7 Vee 123
AVCC 128 DATAIN{6] 24 FCO 61 Vece 127
AVSS 125 DATAIN{5] 23 FREQIN 64 Vce 132
BG 69 DATAIN[4}] 22 GY 129 VGCS 121
BPP[1) 85 DATAINI3] 21 HRESET # 60 VRESET # 59
B8PP[0] 86 DATAINI[2] 20 HYSNC 71 Vss 1
BU 122 DATAIN[1] 19 IREFIN 130 Vss 16
cB 83 DATAINI[O] 18 PIXCLK 120 Vss 17
CSYNC 72 DBU{7] 103 RESETB# 73 Vss 32
DATAIN[31] 58 DBU{s6] 105 RV 126 Vss 34
DATAIN[30] 56 DBU[5] 106 SCLKI1] 77 Vss 39
DATAIN[29] 55 DBU[4] 107 SCLKI0] 74 Vss 48
DATAIN{28] 54 DBU[3] 110 TEST# 63 Vss 57
DATAIN[27] 53 DBU[2] 111 TESTACT # 62 Vss 68
DATAIN[26] 52 DBU[1]) 112 VBUSI[3] 81 Vss 76
DATAIN[25] 50 DBU[0)} 113 VBUS[2] 80 Vss 89
DATAIN[24] 49 DGY[7] 8 VvBUS[1] 79 Vss 94
DATAIN[23] 47 DGY[6] 9 vBUS[0] 78 Vss 99
DATAIN[22] 46 DGY([5] 10 Vce 2 Vss 101
DATAIN[21] 44 DGYI4] 1 Vee 33 Vss 108
DATAIN[20] 43 DGYI3] 12 Vee 35 Vss 115
DATAIN[19] 42 DGY(2] 13 Vee 45 Vss 117
DATAIN[18] 41 DGYI[1] 14 Veo 51 Vss 124
DATAIN[17] 40 DGYIo0] 15 Vee 65 Vss 131
DATAIN[16} 38 DISDAC 66 Vee 67 VSYNC 70
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82750DB intd ®

Table 1-2. Pin Cross Reference by Location

Location | Pin Name Location| Pin Name Location | Pin Name “Location | Pin Name
1 Vss 34 Vss 67 Vce 100 Vee
2 Veo 35 Vce 68 Vss 101 Vss
3 DRV[4] 36 DATAIN([14] 69 BG 102 ALPHA[0]
4 DRV[3] 37 DATAIN{[15] 70 VSYNC 103 DBUL7]
5 DRV[2] 38 DATAIN[16] 71 HSYNC 104 Vee
6 DRVI[1] 39 Vss 72 CSYNC 105 DBU[6}
7 DRV[0] 40 DATAIN[17] 73 RESETB# 106 DBU[5]
8 DGY[7] 41 DATAIN[18] 74 SCLK]0] 107 DBU[4]
9 DGY[6] 42 DATAIN[19] 75 Vee 108 Vss
10 DGY[5] 43 DATAIN[20] 76 Vgs 109 Vce
11 DGYI[4] 44 DATAIN[21] 77 SCLKI[1] 110 DBUI3]
12 DGYI[3} 45 Veo 78 VBUS[0] 111 DBU[2]
13 DGYI[2] 46 DATAIN[22] 79 VBUS[1] 112 DBU{1]
14 DGYI[1] 47 DATAIN[23]) 80 VBUSI[2] 113 DBU[0]
15 DGY[0] 48 Vss 81 VBUS[3] 114 DRV[7]
16 Vss 49 DATAIN[24] 82 Vee 115 Vss
17 Vss 50 DATAIN[25] 83 cB 116 Vce
18 DATAIN([O] 51 Veo 84 DISDIG 117 Vss
19 DATAIN[1] 52 DATAIN[26] 85 BPP[1] 118 DRV[6]
20 DATAIN[2] 53 DATAIN[27] 86 BPP[0] 119 DRVI[S]
21 DATAINI[3] 54 DATAIN[28]} 87 ACTDIS 120 PIXCLK
22 DATAIN[4] 55 DATAIN[29] 88 ALPHA[7] 121 VGCS
23 DATAIN[5} 56 DATAIN[30] 89 Vss 122 BU
24 DATAINI6] 57 Vss 90 ALPHA[6} 123 Vee
25 DATAIN[7] 58 DATAIN[31] 91 Vee 124 ng
26 DATAIN[8] 59 VRESET# 92 ALPHA[5]} 125 AVss
27 DATAINI[9] 60 HRESET # 93 ALPHA[4] 126 RV
28 DATAIN[10] 61 FCO 94 Vss 127 Vee
29 DATAIN[11] 62 TESTACT # 95 ALPHA(3] 128 AVce
30 DATAIN[12] 63 TEST# 96 ALPHA[2] 129 GY
31 DATAIN[13] 64 FREQIN 97 ALPHA[1] 130 IREFIN
32 Vss 65 Vco 98 Vce 131 Vss
33 Vee 66 DISDAC 99 Vss 132 Vce
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82750DB
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82750DB

Quick Pin Reference

intgl.

Table 1-3. Pin Descriptions

Symbol

Type

Name and Function

FREQIN

FREQUENCY INPUT CLOCK: In normal use, the 82750DB supplies refresh
timing for an associated VRAM through the 82750PB. This places a lower limit
on the line frequency, which is a programmed multiple of FREQIN. It must
generate enough refresh cycles, so a minimum line rate of 4 kHz is required.
Furthermore, the 82750PB may run no less than 14 the speed of the 82750D8,
since the 82750PB samples the timing and control signals generated by the
82750DB. The period of FREQIN is known as a “T” cycle.

RESETB #

EXTERNAL RESET: Input signal which places all units in the 82750D8 into an
initialized state, and sets the transfer rate to a default vaiue of 1/3X the
operating frequency. It is an edge sensitive input which must be held low for a
minimum of ten T-cycles. The slowest transfer rate is selected to ensure that
the 82750DB will read the register information correctly during the first register
transfer, independent of the speed of the VRAMSs. During the reset state, the
analog video outputs and digital outputs are set to the black level. This will
occur a maximum of four cycles after RESETB # is set to a zero. This signal is
also used in conjunction with the TESTACT # input to disable outputs.

VRESET #

VERTICAL RESET: By programming a bit in an internal register, the 82750DB
may be placed in the Genlock mode. If this mode is selected, assertion of
VRESET # resets all vertical timing to the first line of the next field. It does not
affect the horizontal timing, but does generate the on-chip end of field signals. It
is an edge sensitive input that is sampled in the 82750DB at the internal time
corresponding to the rising edge of FREQIN. If the Genlock mode has not been
enabled, this signal will have no effect on the sync timing. The 82750DB will
then operate in a free-running mode. Refer to Chapter 3 for a detailed
description of genlocking the 82750DB.

HRESET #

HORIZONTAL RESET: When in the Genlock mode, this input will reset all of
the horizontal timing to the start of the line (beginning of horizontal sync).
HRESET # does not affect vertical timing (except for an up-to one-line delay) or
any other 82750DB registers. This signal is an edge sensitive input that is
sampled in the 82750DB at that internal time corresponding to the rising edge
of FREQIN. As was the case with the VRESET # signal, this input will be
ignored when not in the Genlock mode.

VBUSI[3:0]

VDP COMMUNICATION BUS: The 82750DB outputs status and VRAM transfer
requests over these lines to the 82750PB, for 2 to 16 T-cycles (as programmed
by the user). Transfer requests can tie up the 82750DB/VRAM, 82750PB/
VRAM, or 82750PB/82750DB (VBUS) interfaces for a longer period due to
VRAM arbitration. When signals are not being sent out, the VBUS has value
1111, the “null command.”

SCLKI[1:0}

VRAM SHIFT CLOCKS: Transfer requests to the 82750PB cause a VRAM
address to be set up, and the VRAM serial registers loaded (in the case of
displaying) or unloaded (in the case of digitizing). These signals are used to shift
data out of and into the VRAMSs. Both signals are identical, and run at a
maximum rate of 1X of the pixel frequency, except during transfer requests, at
which time they run at 1X, 1/2X, or 1/3X of the operating frequency of the
82750DB, as programmed by the user.

DATAIN[31:0]

DATA INPUT BUS: This is the input data clocked in from VRAM by the
SCLKI[1:0] signals. The format of the input data is a function of the programmed
number of bits/pixel and of the type of transfer cycle being executed. Data will
be sampled internally on the rising edge of FREQIN.

1-70
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82750DB

Table 1-3. Pin Descriptions (Continued)

Symbol

Type

Name and Function

FCO

FRAME CAPTURE ON: This is the output signal which indicates to the digitizer
that the VRAM serial port has been turned from read mode to write mode. The
digitizer may then drive the (common) VRAM serial register data 1/0 pins. FCO
specifies digitization, five lines after the start of the active vertical display, at the
time of HSYNC. This gives the external logic time to switch directions of the
VRAM serial data bus. This signal will end four lines after vertical active stops, at
the next HSYNC, to make sure the digitizer is off before the next beginning-of-field
register transfer.

HSYNC

HORIZONTAL SYNCHRONIZATION: Video synchronization signal which is
asserted at the beginning of every line and ends a programmed time later. (The
duration of this signal is specified in T-cycles.)

VSYNC

VERTICAL SYNCHRONIZATION: Video synchronization signal which can be
programmed to start (once) and end (once) in every field. (The start and stop
position may be specified in half-line units.)

CSYNC

COMPOSITE SYNCHRONIZATION PULSE: This contains the programmed
vertical serration and equalization information, as well as horizontal
synchronization pulses.

cB

COMPOSITE BLANKING: This signal can be programmed to end once and start
once in each line, and end once and start once every field.

BG

BURST GATE: This signal starts and stops at user-programmable horizontal
positions in each line, in a programmable vertical group of lines. The primary use
of this signal is to provide a “‘window’ during which the BURST output should be
inserted to generate a baseband NTSC signal. The output frequency is set by an
integer divisor (0—31) and the rate of the FREQIN clock input. To use this
effectively, the 82750DB must operate at an integer multiple of the NTSC 3.58
MHz color subcarrier. The number is programmed in two’s complement form in
the General Control register.

PIXCLK

PIXEL CLOCK: This output signals valid data on the DGY, DRV, DBU, GY, RV,
and BU lines. PIXCLK becomes active one-half of a T-cycle after valid data
appears on DGY, DRV, or DBU, and coincident with GY, RV, and BU. During
active display time it is issued at a steady rate of 1/(T-cycles/pixel) times per
T-cycle, and otherwise at a steady rate of once per T-cycle. Its duration is one-half
of a T-cycle, and its rising edge may synchronize with either rising or falling edges
of FREQIN depending on the pixel frequency. This signal may be used to
synchronize off-chip processing of the pixel data outputs.

GY, RV, BU

ANALOG PIXEL OUTPUTS: These signals are the processed pixel data from the
82750DB in analog form. During the display, these signals may be programmed to
output pixel data in either YUV or RGB format.

Output
Format

YUV Y v U
RGB G R B

DGY | DRV | DBU

DGY([7:0],
DRV({7:0],
DBU[7:0]

DIGITAL VIDEO OUTPUTS: These are the digitat outputs of the GY, RV, and BU
channels, respectively. They are valid with respect to the rising edge of PIXCLK.

ALPHA[7:0]

ALPHA CHANNEL: These 8 bits are used to output a digital value for mixing the
8275008 output with another video signal off-chip. The alpha channei information
may be included in the pixel data, or may be output based on a comparison of the
pixel data with user-programmed values.

ACTDIS

ACTIVE DISPLAY: This is the active portion of the display as programmed by the
user. It is delayed by the pipeline through the 82750DB, which is 5 lines vertically
and a variable number horizontally, depending on the display mode.

This Materia
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82750DB

Table 1-3. Pin Descriptions (Continued)

Symbol

Type

|
intel.
Name and Function

BPP[1:0]

BITS PER PIXEL: During the nonactive display, the user programmed bits/pixel is
encoded on these lines. During active display, the BPP[0] signal is multiplexed
with a signal, Cursor Active, which indicates if the cursor data is currently active
(non-transparent). When the Cursor Active output signal is asserted, this indicates
that cursor overlay data is currently being output. Also during the active display,
the BPP[1] signal is multiplexed with a signal, VUGR, which indicates whether the
82750DB is operating in a graphics or video mode. When the VUGR output signal
is asserted, this indicates the G, R, and B outputs are derived from the
subsampled VU data. These pins allow users to latch the BPP[1:0] signals during
nonactive display time (as indicated by ACTDIS being zero) for post-processing of
the 8275008 output. The active cursor window on BPP[0] can be used during
active display, to muitiplex in other video streams into the output display. The
following table illustrates the encoding on the BPP signals.

Bits/Pixel ACTDIS BPP[0] BPP[1]
8 0 0 0
16 o 1

0
32 0 1 0
pseudo 16 0 1 1
1
1
1

8 Cursor Active VUGR

16 Cursor Active VUGR

32 Cursor Active VUGR
pseudo 16 1 Cursor Active VUGR

DISDAC

DISABLE ANALOG OUTPUTS: When this input is active, the Analog Pixel
Outputs are set to a high-impedance state.

DISDIG

DISABLE DIGITAL OUTPUTS: When this input is active, the digital outputs of the
82750DB will be set to zero. In applications that use only the analog outputs of the
82750DB, the digital outputs must be disabled.

TESTACT #

TEST ACTIVE: Active low signal that is used in conjunction with the RESETB #
signal to allow the chip to perform one of the following functions:

RESETB#

TESTACT #

82750DB State

0
0

1
0

Enter Reset State
Enter Reset State

Tri-State All Outputs
Analog Outputs are Zero
1 Normal Operation

1 0 Reserved

TEST INPUT: This signal must be set to VCC to guarantee correct chip operation.
INTERNAL VOLTAGE REFERENCE: This signal must be decoupled to AVCC.

ANALOG CURRENT REFERENCE: Under normal operation, this signal should be
tied to a temperature compensated current reference to AVSS. This signal must
be decoupled to AVCC.

ANALOG POWER pin provides +5 Vpc supply to the Digital to Analog Converter.

ANALOG GROUND pin provides the OV connection to which the analog outputs
are referenced. This must be connected to VSS.

TEST# |
VGCS (@]
IREFIN |

AVge I
AVgg |

Vce I POWER pins provide + 5 Vp¢ supply input.

Vss |

GROUND pins provide the OV connection to which all inputs and outputs are
referenced.

1-72 |

Copyrighted By Its Respective Manufacturer

This Materia



This Materi al

intgl.

Table 1-4. Input Pins

Name Active Synchronous/
Level Asynchronous
FREQIN HIGH Synchronous
RESETB # LOW Asynchronous
VRESET # LOW Asynchronous
HRESET # LOW Asynchronous
DISDIG HIGH Asynchronous
TESTACT # LOW Asynchronous
TEST# LOW ASynchronous

All output pins have an active level of HIGH, and are
floated when RESETB# and TESTACT # are set to
a zero. The exceptions are GY, RV, and BU which
will be forced to a zero level.

2.0 ARCHITECTURE

Overview

There are 10 units in the 82750DB. Each of the units
operates independently at the maximum clock rate
input to the chip. The control information for each
block is distributed in programmable registers
throughout the chip. These registers are loaded on
user-specified lines during the horizontal and vertical
blanking intervals of the field. The register data that
was read in from VRAM is passed from block to
block during the blanking intervals of the display, on
the same lines that the pixel information is passed
during the active display. The Functional Block Dia-
gram is shown in Figure 2-1.

In order to maximize speed and compensate for pro-
cessing delays, the chip is heavily pipelined. All in-
ter-block information is delay-equalized to accom-
modate the different pipeline lengths in each mod-
ule. As a result, the total pipeline delay is dependent
on the number of processing units that are used to
generate the display. Chapter 4 describes how the
user programming is affected by these pipeline de-
lays.

Each of the units are described in more detail in the
foliowing sections of this chapter.

Sync Generation and Timing

The sync generation and timing block generates all
of the internal timing and control signals, as well

82750D8

as the video synchronization signals. Sync and tim-
ing information may be derived from two sources:
from the master clock, in which case the control reg-
isters on the 82750DB are programmed to provide
the desired display frequency in terms of periods of
the master clock (T-cycles), or from the horizon-
tal and vertical external reset signals. (The latter
is known as the genlock mode.) Characteristics
such as line rate, blanking and border intervals, and
composite synchronization parameters can be in-
dependently set. Since the 82750DB can be
reprogrammed once each line, horizontal strips of
different resolutions can be supported on the same
display. However, the horizontal strips that can be
supported are limited by the host processor’s re-
sponse to redefining the bitmap pointers resident on
the 82750PB.

The horizontal and vertical display parameters are
fully programmable. Figure 2-2 illustrates the hori-
zontal programming parameters. The line starts at
the programmed start position, with the length of
half of a line programmed in T-cycles. The length of
the total line is twice the half-line length. Parameters
such as horizontal sync start, horizontal sync width,
horizontal blanking start and stop, and horizontal ac-
tive start and stop are all specified by the user. Note
that the border time is not explicitly programmed, but
is defined as the region of the display line where
neither active display nor blanking is programmed to
occur. in order for the 8275008 to function correctly,
the width of the horizontal active display shouid be
programmed such that the end of the horizontal ac-
tive display coincides with the end of the last dis-
played pixel.

Figure 2-3 shows the vertical programming parame-
ters. The basic unit for vertical programming is in
units of half lines, with the half-line count for each
field starting at zero. Where appropriate for a param-
eter, the count is programmed in units of full lines.
The length of the complete field is programmed in
half lines, which makes it convenient for distinguish-
ing between interlaced and non-interlaced displays.
(For interlaced displays, the number of half lines is
odd, for non-interlaced displays, it is even.) The ver-
tical active and bianking regions may be indepen-
dently programmed, with the border time defined as
the region where blanking and active display is not
on.

NOTE:

Sync parameters are completely independent of
the display parameters. This allows the sync sig-
nals to be positioned anywhere in the field (even
during active display).
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Figure 2-1. 82750DB Unit Level Diagram
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Start of Horizontal Sync

A End Of Horizontal Sync End Of Horizontal Active Display
A End Of Horizontal Blanking Start Of Horizontal Blanking
Start Of Horizontat Active End of Line Count

e Al prog are in periods of the master clock.
@ Border may be byp the ing time to abut the active display.

® Pixel widths must be an integer divisor of horizontal active width.

Border Time D Active Display

240855-5
Figure 2-2. Horizontal Programming Parameters
Start Of Field
e [T
End Of Vertical Blanking K IR "
Start Of Vertical Active
End Of Vertical Active
Start Of Vertical Blanking
End Of Field
(Programmed half-
fine count reached.)
@ Al vertical programming paramsters shown are in half lines.
@ Vertical border may be sliminated by abutting active display and blanking times.
@ Positioning of vertical blanking and sync are fully independent.
Hm]ﬂ[[ﬂ]l Programming Blanking  Border Time D Active Display
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Figure 2-3. Vertical Programming Parameters
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VBUS Control

The VBUS controller sends ali 82750DB requests
for display bitmaps, VRAM refresh, and synchroniza-
tion information to the 82750PB, at programmable
times during a field. Transfer requests are scheduled
to occur on a line basis, so only their vertical position
(or line) is specified by the user. Other commands,
like refresh requests, occur every line, and their hori-
zontal position (or dot position) in the line must be
specified by the user. Transfer requests are given
the highest priority by the VBUS control circuit and
are performed first during a blanking interval. The
programmer has the responsibility of scheduling the
line oriented codes, like refresh, so that they do not
collide with the transfer requests.

Besides arbitrating the scheduled transfer requests,
the VBUS controller also reads the data from the
VRAM shift registers using the two shift clock out-
puts (SCLKI[1:0}). The code corresponding to the
type of data to be read is asserted for a programma-
ble number of cycles on the 4-bit VBUS. The
82750DB then waits a programmable delay before
reading the data from the VRAM. This delay should
be long enough to guarantee that the 82750PB has
completed loading the information into the serial
shift register of the VRAM. Both signals are off while
the code causing the transfer cycle is active on the
VBUS, as well as during the read delay time. Figure
2-4 illustrates this communication between the
82750PB and the 82750DB.

L]
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When the delay wait is over, the shift clock outputs
are activated. The SCLK[1:0] signal's behavior is
dependent on the transfer rate that the user has se-
lected—either 1X, 1/2X, or 1/3X the operating fre-
quency. Note that if the RESETB # signal is applied,
the transfer rate is automatically set to 1/3X during
the first automatic register transfer, regardiess of the
state of the transfer rate selection. The transfer rate
may be changed in the first register transfer after
RESETB# is set to a logic one value.

Figure 2-5 illustrates how the SCLKs operate in the
1X mode in a system. SCLK[1:0] signals will toggle
between zero and one on the rising edge of
FREQIN, after an internal logic delay. The data is
read into the 82750DB on the rising edge of the in-
ternal clock, one 82750DB clock cycie after the
SCLK outputs are asserted. Since there are 32 data
input pins, each SCLK can read in the serial data
from eight 256 x 4 VRAM memory devices. Adding
external buffering to the SCLKs (to drive more mem-
ory) will also add delay to the memory access. The
delay increase may require more than one T-cycle
before the VRAM data is valid. In this case, the time
between the rising edge of the internal 82750DB
clock that generates the SCLKs and the edge that
latches the data must be increased.

There are two solutions, the operating frequency of
82750DB can be lowered to accommodate a longer
T-cycle, or the 1/2X SCLK mode may be selected
(as shown in Figure 2-6). When using the 1/2X
transfer rate, the data is read into the 82750D8B on
the rising edge of the internal clock, two 8275008
clock cycles after the SCLK outputs are asserted.

Programmabie 8275008 Delay
| Programmable 8275008 VBUS Code Length ; 82750DB Samples Data
| i gl2:-158275008 Clock Cycles) o, i
tod | i
8275008 |/\! | ;
FREGIN { 7 g
1 !
P .
b b
> €tomus bl
vBuUS(3:0]! | Valid Transfer Code i
- i | H
‘ : Do
; ! v
1 1 P
) i l)f"’l
) |
SCLK[1:0} ! | -
! : o
i ! !
i ! i
! i ' DATAO  DATA2
VRAM
‘' . l I T T T T T ) Aty '
w‘ O O R T X T A R T AR AR T AT . .
i ) !
)
The 82750D8 Initiates The 82750P8 must have  The 82750PB must have executed
transfer request. finished the the transfer request.
VBUS code. (DATA should be in the serial
shift register of the VRAM.)
240855-7

Figure 2-4. 82750PB/82750DB Communication
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Figure 2-7 illustrates 1/3X (default) shift clock oper- cycles for the VRAMs to output valid data, which
ation that is used during the RESET mode or may be gives extra margin for applications that need longer
programmed by the user. The first word of data is shift read cycles (due to slower memories or exter-
latched by the 82750DB on the rising ede of the nal logic delays) and do not wish to operate the
FREQIN that is three T-cycles after the SCLK out- 82750DB at a slower speed.

puts were asserted. This allows three full 82750D8

f«—— 1 T=CYCLE —=
' 1
8275008 , '
FREQIN
— ~— Tpscik
! o 1
SCLKI1:0} /
1 1
i= Taccess = '
: X !
VRAM : T
data X X
1 1
te——! Tserup
240855-8
Figure 2-5. 82750DB 1X Shift Clock Operation
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Figure 2-6. 82750DB 1/2X Shift Clock Operation
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Figure 2-7. 82750DB 1/3X Shift Clock Operation
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When reading data from memory during active dis-
play, the SCLK[1:0] outputs operate at a rate re-
quired to support the programmed display rate. This
rate is determined from the following equation:

{# of bits/pixel)
(32-bit/word) * (# word/fetch) * (#T-cycle/pixel)
where: # bits/pixel and # T-cycles/pixel are user-
programmed
# word/fetch is: 1

RATE =

The SCLKI[1:0] outputs will be the same frequency
as the input clock in the 1X shift clock mode, and
one half the input clock frequency when using the
1/2X mode. The frequency will be one third in the
input clock when using the 1/3X mode. In the 1/3X
mode the SCLK[1:0] outputs will be high for one
T-cycle, and low for 2 T-cycles.

VBUS CODE DESCRIPTION

When the 82750DB is actively fetching and display-
ing pixels, VUXFER, BMX/YBMNPX, and REGX are
typically sent over the VBUS. Of the three codes,
REGX has top priority, followed by VUXFER, and
last by BMX/YBMNPX. These commands may be
programmed to occur each active line during the
blanking interval for the line just completed. If a reg-
ister transfer has been programmed for an active
line, it takes priority and is executed first. Otherwise,
immediately after the register transfer, any sched-
uled VUXFER and BMX/YBMNPX commands are
executed. The programmer has the responsibility for
verifying that the sum of times required by these
commands does not exceed horizontal non-active
display time. The 82750DB wili commence fetching
pixels at the subsequent start of active display. A
detailed explanation of the different types of VBUS
commands and their corresponding codes follows.

Transfer Requests

The following commands request the 82750PB to
transfer information from the VRAM array into the
VRAM shift register. When multiple requests are pro-
grammed for a given line, they are listed in the priori-
ty they are sent. When asserting a transfer request,
the programmer must be aware of two other pro-
grammed parameters, VBLEN and SCLK delay.

The VBLEN parameter is a user programmed value
whose bits lie in the General Control Register. It is
the length of time, in 82750DB T-cycles, that a par-
ticular VBUS code will be held at the outputs. It is
used to ensure that the asynchronously operating
82750PB chip will have enough time to recognize
and begin operating on an 82750DB transfer re-
quest.
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The other parameter the programmer needs to set is
the SCLK delay. This can be found in the Pixel Con-
trol Register. it is the number of 82750DB clock cy-
cles that the DB wiil wait before clocking in data, out
of the VRAM, after the initiation of a transfer request
on the VBUS outputs.

REGX (0010) This command requests that the
82750PB transfer 82750DB register information into
the VRAM shift registers. Besides the automatic
82750DB register transfer that occurs on the second
line (line 2) of each field, the programmer can speci-
fy the next horizontal line on which another register
transfer is to take place. The transfers may be
scheduled many times during the field. On the first
transfer, the 82750PB uses the contents of its
82750DBc¢ register as the starting address of the
82750DB register data. On each subsequent ac-
cess, the programmed pitch value in 82750PB’s
82750DBc-PITCH register is added to the accumu-
lated start address. The programmer must ensure
that the data is stored in VRAM at the correct ad-
dress. Since the pitch remains constant, the longest
register load will determine the pitch value.

The VBUS unit performs a vertical checksum on all
the register information. Each bit in the register word
undergoes an exciusive-OR with the corresponding
bit in the previous data word. The 82750DB com-
pares this information with the user generated
checksum, which is the last 32-bit data word read
into the 82750DB during a register transfer. If the
values do not match, the 82750DB will disable ali of
its digital sync and data outputs, enter the reset
state, and send a SHUTDOWN code (82750DBSD)
to the 82750PB over the VBUS([3:0] outputs. If the
new checksum is correct, the new register values
will take effect immediately.

VUXFER (0001) This code is used to request VU
data, providing new VU data is required by the
82750DB. This command is issued only on vertically
active lines (as programmed in the register, not as
seen on the screen) and possibly the four lines after.
On each line, a row of V and/or U samples are load-
ed into the VU interpolator line stores. The pattern of
requests depends upon the mode in which the VU
interpolator is operating. In the interlaced VU mode,
one line of samples for both the V and U compo-
nents are fetched during each transfer; in the non-in-
terlaced VU mode, only one line of samples for ei-
ther the V or U components is fetched. Table 2-1
illustrates the pattern of requests. M is the pro-
grammed first vertical active line, and N the last ac-
tive line. The modes listed have VU transfer re-
quests following the end of horizontal active of the
lines specified, stopping with the last line, N + 4.
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Table 2-1. VU Transfer Request Patterns

Active

Mode Line

Request VU Data

2x Non-Interlaced | M Fetch 1st Line of V
M + 1 [ Fetch 1st Line of U
M + 4 | Fetch 2nd Line of V
M + 5 [ Fetch 2nd Line of U
N + 4 | Fetch Last Line of V

2x Interlaced M Fetch 1st Line of Vand U
(Odd and Even M + 4| Fetch 2nd Line of Vand U
Fields) M + 5! Fetch 3rd Line of Vand U
N + 4 | Fetch Last Line of Vand U

4x Non-Interlaced | M Fetch 1st Line of V
M + 1| Fetch 1st Line of U
M + 4| Fetch 2nd Line of V
M + 51 Fetch 2nd Line of U
M + 8| Fetch 3rd Line of V
N + 4 | Fetch Last Line of V

4x Interlaced M Fetch tst Line of Vand U
(Odd and Even M + 4| Fetch 2nd Line of Vand U
Fields) M + 6 | Fetch 3rd Line of Vand U
N + 4 | Fetch Last Line of Vand U

The 82750PB uses another internal pointer to cause
the VRAM to load the desired VU data into its shift
registers (incrementing the pointer by a pitch value).
This command is asserted for a programmable num-
ber of T-cycles (m), as specified in the Miscellane-
ous Control register. Then, the 82750DB fetches
them, tying up the 82750DB/VRAM interface for
(n + 2) cycles, where n is 1/, the programmabile total
number of 8-bit samples of V and U fetched. Note
that one extra word, which may overlap the next
VBUS command, is fetched.

By setting a bit in the Miscellaneous Control register,
it is possible to replicate lines of V and U generated
by the interpolator for the entire field. Since each
line of VU data is displayed twice, the rate that the
VU sample map has to be fetched from VRAM is
reduced by 14,. Table 2-2 lists the sequence of VU
loads.

In some cases, the VU interpolator may cover only a
portion of the display. In those instances, M in the
above examples would be the first line that VU inter-
polation is enabled. N would be the last line that VU
interpolation is enabled. Regardless of the state of
the Line Replicate bit, there would be no vertical
pipeline delay between the loading of the first line of
samples and the second line of samples. The first
line of samples would be loaded at M-1, and the
second line at M. This reduces the delay between
switching interpolation modes during a single dis-
play.

82750DB

Table 2-2. VU Transfer Request Patterns
with Line Replicate

Active

Mode Line

Request

Fetch 1st Line of V
Fetch 1st Line of U
Fetch 2nd Line of V
Fetch 2nd Line of U
Fetch 3rd Line of V
Fetch 3rd Line of U
Fetch Last Line of V

2x Non-Interlaced M

M+ 1
M+ 4
M+5
M+8
M+9
N+ 4

Fetch 1st Line of Vand U
Fetch 2nd Line of Vand U
Fetch 3rd Line of V and U
Fetch Last Line of V and U

2x Interlaced M

(Odd and Even M+ 4
Fields) M+6
N+ 4

Fetch 1st Line of V
Fetch 1st Line of U
M + 4 |Fetch 2nd Line of V
M + 5 |Fetch 2nd Line of U
M + 12{Fetch 3nd Line of V
M + 13|Fetch 3nd Line of U

4x Non-Interlaced | M
M+1

N + 4 |(Fetch Last Line of V
4x Interlaced M Fetch 1st Line of Vand U
(Odd and Even M + 4 |Fetch 2nd Lineof Vand U
Fields) M + 8 |Fetch 3rd Line of V and U
N + 4 |Fetch LastLine of Vand U

BMX (0000) This command requests a bitmap.
BMX (0000) is sent after horizontal active stops, be-
ginning on the fifth line after vertical active starts,
and continuing until the fifth line after vertical active
stops. (There is a vertical pipeline delay of five lines
through the 82750DB, due to internal timing require-
ments.) A line programmed to start at line M, will
have its first active line displayed at line M + 5. The
82750PB uses an internal pointer to cause the
VRAM shift registers to be loaded with pixel vaiues.
The 82750DB subsequently fetches them as re-
quired for display. This command is asserted on the
VBUS for the user-programmed number of T-cycles
and must be completed before active display begins.

YBMNPX (0100) This command performs a Y bit-
map transfer without performing a pitch calcuiation.
When the line replicate mode is selected by Bit 22 in
the Miscellaneous Control register, this code is as-
serted every other display line so that the same line
of information can be used twice.
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Digitizer Commands

When in the line replicate mode, and digitizing an
NTSC source (for example, when geniocking an
NTSC source to a system that uses only a VGA
monitor), each line of captured data is effectively
output at twice the rate. Since each line need only
be stored once in memory (it is duplicated automati-
cally in the display mode) only one WRDIGI code,
followed by a WRDIGINP, is sent every other line.
On alternate lines, two WRDIGINP are sent and will
select the last address that was written, without in-
crementing the 82750PB bitmap address pointer.
This is described in detail in Chapter 3.

WRDIGI (0011) This command requests a write of
digitized data. The operation of this command is de-
pendent upon the external hardware and is dis-
cussed in the section on genlocking (page 29). If
digitizing is enabled, this command is asserted on
the VBUS for a programmable number of T-cycles.
The pointer is then incremented by a pitch value.
Since each horizontal line is stored in a single row of
memory, this pitch value is equal to the horizontal
resolution, in bytes, for non-interlaced bitmaps. For
interiaced bitmaps, the pitch value is equal to twice
the horizontal resolution, in bytes. This allows alter-
nate lines of data to be skipped over in successive
fields.

WRDIGINP (0111) This command allows access
to digitized data without performing a pitch calcula-
tion. WRDIGINP (0111) requests that the 82750PB
perform a transfer request at the last calculated ad-
dress. Note that only a memory transfer cycle is per-
formed—the pitch value is not added to this ad-
dress. This will always ensure that the digitized data
is written into the last selected memory address, in
case a physical memory boundary has been
crossed. This command is asserted after the WRDI-
Gl transfer has completed.

Refresh and Control Commands

The following signals are used to pass refresh re-
quests and control information to the 82750PB.

DFL (1000) The Display Format Load command is
a maskable host processor interrupt that can be pro-
grammed to occur at any time during the display.
This is used by the 82750PB to transfer the shadow
register contents into the working register set in the
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VRAM interface. This is useful in supporting split-
screen-type applications, where it is desirable to
change the bitmap pointers at some point before the
end of the display.

82750DBSD (1001) This command is the
82750DB Shut Down code. During every register
transfer, the 82750DB keeps an internal vertical ex-
clusive-or checksum of the register data as it is read
onto the chip. The last word of data that is read
during the register transfer is the user-generated
checksum. If the two checksums match, operation
proceeds as normal. f they do not match, the
82750DB enters the reset state and sends this code
to the 82750PB. The 82750DB will remain reset until
the reset pin is asserted and negated by the host
processor.

REFRESH (1010) This command asks the
82750PB to generate up to 15 refresh cycles every
horizontal line. The 82750DB transfer cycles have a
higher priority than refresh requests in the 82750PB.
REFRESH will not be asserted if programmed to oc-
cur at the same time as a transfer request code.

Video Synchronization information

The following codes are used to pass the video line
and field information from 82750DB to the pixel
processor.

VEVEN (1101) This code indicates the start of an
even (i.e., second) field of a frame. This command is
sent coincident with line one of each even field.
When genlocking to an external source (see pg. 29),
the occurrence of a vreset signal during pro-
grammed horizontal active time will cause the
82750DB to output a VEVEN code on the VBUS.

VODD (1100) This code indicates the start of an
odd (i.e., first or only) field of a frame. This command
is always sent immediately after RESETB # is negat-
ed, and coincident with line one of the odd field.
Similarly, when genlocking, the occurrence of a vre-
set signal during any time other than horizontal ac-
tive time will cause the 82750DB to output a VODD
code on the VBUS.

HLIN (1110) This code marks every horizontal line
at a programmable point in the line. HLIN is used by
the 82750PB to increment its horizontal line counter.
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Pixel Processing Patﬁ

This logic accepts the 32-bit word from the input
latch and divides the word into the programmed pix-
el format. This will result in either four 8-bit pixels,
two 16-bit pixels, one 32-bit pixel, or an 8-bit pixel
with an 8-bit alpha value (pseudo 16-bit mode). The
pixels act as addresses to the color table, or may
bypass the table completely as described below.

Pixel information may be mixed with the output of
the VU interpolator, which outputs interpolated sam-
ples derived from a reduced sample bitmap. The
least significant bit of Y or LSB of U can be pro-
grammed to act as a switch between using the ex-
plicit pixel value of YUV or using the luminance por-
tion of the pixel with the VU portion obtained from
the interpolator. If the value of the LSB of Y (or U,
whichever is selected) is zero, the pixel data is used.
If the LSB of Y (or U) is one, the output of the VU
interpolator is used. Note that if the LSB of Y is used
as the switch flag, the luminance portion of the word
will be only 7 bits wide.

The alpha information is also processed in this
block. The alpha data may come from one of two
sources: it may be explicitly coded in the pixel word,
as is the case in the 32-bit/pixel and pseudo 16-bit/
pixel mode, or it may be obtained by comparing the
Y portion of the pixel with a preprogrammed value
and outputting one preprogrammed value if they
match and a different value if they do not match.
This latter capability is known as Alpha Trap.

VU Interpolation

When VU interpolation is enabled by the program-
mer, and when the display is in the active region,
“VU data” will be fetched, as required by the inter-
polator (by the mechanisms discussed previously in
the section titled “VBUS Code Description”). This
data has the format V, V, ..., V, U, U, ..., U where
each V or U is 8 bits, and the bytes are grouped into
32-bit double-words with the earliest in lowest order.
The number, “N”, of V bytes and U bytes is the
same; N is programmed to be either 256 samples, or
one of 32 to 192 samples in 32-byte increments.

The first V data and the first U data fetched on the
first line of VU interpolation supplies the VU value for
the first active pixel on that line. All the other VU
pairs that are fetched define values for the grid of
pixels defined below and to the right of this one by
the VU expansion factor every other or every fourth
horizontally and vertically. Most other VU values are
filled in recursively by interpolation. Wherever there
is a pixel which lies between two pixels with known
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values, it is given the value of the weighted average
of the known values. Values are understood to be
non-negative integers. When the final value is out-
putted, any fractions are truncated or rounded to the
closest odd integer according to the programmed
value of the interpolation round flag. This process is
iterated until all pixels have assigned color values. if
the number of VU data samples loaded into the
82750DB is not enough to cover the active display
area, then the last data sample will be replicated
horizontally across the active display window.

As mentioned previously in the VBUS Control dis-
cussion, each line of VU data can be used twice by
setting the Line Replicate bit in the Miscellaneous
Controi register. Also, each horizontal VU sample
can be replicated by setting the VU Replicate bit in
the Pixel Control register. This will cause the V and
U pixels generated by the VU interpolator every pixel
time to be used twice. This can result in an effective
8X horizontal expansion, which is useful when hori-
zontal blanking time is at a premium. This bit affects
the horizontal interpolation algorithm only, and will
not affect the line loading sequence for VU during
the active display.

When interpolation is turned on by the programmer
(by specifying a non-zero number of samples to be
fetched), VU interpolation may nevertheless be dis-
abled for each pixel if the following conditions are
met:

1. Conditional interpolation has been selected by
the programmer,

AND
Either of the two user-programmed conditions:

a. Switching on the LSB of the U bit has been
selected, and the lowest-order bit of the U val-
ue fetched for the upper left pixel in the block
has value zero. This atlows switching to occur
on a 2 x 2-pixel or 4 x 4-pixel grid, depending
on the expansion mode the user has selected.
The full 8 bits of Y and V are used, but the
usable space of U has been decreased to 7
bits.

b. Switching on the LSB of the Y bit has been
selected, and the low order bit of the Y value
for the current pixel has a value of zero.

2. Display of fetched and interpolated VU values
may also be suppressed by setting the Interpola-
tion Output Enable bit (in the miscellaneous con-

- trol register) to zero. This will aliow VU data to be
loaded into the VU line stores without displaying
VU data. This is useful when a mid-screen tran-
sition is made between two interpolation modes,
to compensate for the vertical latency of the in-
terpolation process.
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Colormap Lookup Table (CLUT)
Operation

The 82750DB contains three 256 x 8-bit color look-
up tables. The color maps can be accessed sepa-
rately, or may act as one large 256 x 24-bit table.
The manner in which the tables are addressed is
determined by the programmed bits/pixel and de-
pends on whether the pixel is a graphics or video
pixel. Also each Y, U, and V color table address can
be masked. The masks can be used in all the bit/
pixel modes, but are most useful with the 16-bit/pix-
el mode. in this mode, the mask allows the YUV
values to be mapped to 8-bit values instead of 6-5-5.

Each channei (Y, U, V) has a MASK SET register
and a MASK DATA register that selects the color
lookup address bit to be changed and the new value
of the bit, respectively. A simple mask operation on
one channel is illustrated in Figure 2-8.

The CLUT address mask operation is determined by
a logical equation given by:

Result = (mask set and mask data) | (mask set and data byte)

Each bit of the Result byte is determined individually
by this equation. The Result byte is then further pro-
cessed in order to produce the CLUT RAM address.

intgl.

For modes that require both video and graphics to
pass through the color table, the table can be split
into two halves: one half for graphics and the other
for video pixels. By using the SPLITCLUT bit in the
Miscellaneous Control register in conjunction with
the LSB of Y or U, the coior table address is forced
to either the video table or graphics table automati-
cally. In this case, the masking operation is still used,
but the address is forced to either an even or odd
entry, regardless of the results of the masking oper-
ation. The flag bit that decides between the two
types of pixels automatically selects the correct por-
tion of the CLUT table for a single channel. Note the
LSB of Y or U selects the proper half of the CLUT for
that single component. The SPLIT CLUT mode as-
sures the proper half of the CLUT is used for alil
three components.

The color table can be bypassed completely when
displaying either graphics or video, independent of
the programmed bits/pixel. This is programmed by
the user via the VIDEO PASS and GRAPHICS PASS
bits in the Miscellaneous Control register. Table 2-3
summarizes the various modes when using the
CLUT.

Bk 7 6 5 4 3 2

1 o

|1 Iol‘ |, [1 10]0 [1 IMASKSETRegmer(Oxn)

A
FHERE

A A A
ToJoJools

l MASK DATA Register (0 x 42)

A

A A
1

\ A
Lo To 1 Tofofo s J1 [Reen
A A A
T:T1ToJoTo s 1 ]omadre
240855-11
Figure 2-8. Mask Operation on CLUT Address
Table 2-3. CLUT Modes
Graphics Video
Pass Pass LSBYorU SPLITCLUT Colormap Address
0 X 0 0 Masked Graphics Data
1 X 0 X Graphics Pixeis Bypass CLUT
X 0 1 0 Masked Video Data
X 1 1 X Video Pixeis Bypass CLUT
0 X 0 1 Even Address Only (Graphics)
X 0 1 1 Odd Address Only (Video)
1 1 X X CLUT Not Used at All
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When writing to the CLUT, the most significant byte
of the data word corresponds to the address, and
the least significant 24 bits are the YUV data (least
significant to most significant, respectively). An in-
dex register is used to allow the 6-bit address to be
mapped to an 8-bit number. (Refer to Chapter 4 for
more information.) By resetting the 82750DA Dis-

able bit, it is possible to make the CLUT look like the
reduced entry color lookup table on the 82750DA.

The following paragraphs summarize the possible
bit/pixel modes, using the LSB of Y or U switching
ability and the various graphics and video bypass
modes. Note that there are modes where the LSB of
Y or U are not used to switch between graphics and
video.

8-BIT/PIXEL GRAPHICS MODE

This is the graphics-only mode, in which the 8 bits
are used as inputs to all three color tables. This
makes the color maps look like a single, 256 x 24-bit
CLUT and allows 256 unique colors from a palette of
16 million to be available at any given time. If the
Graphics Pass bit is asserted, the CLUT will be by-
passed and the 8-bit values of the Y, U, and V chan-
nels will be input to each channel of the converter
matrix.

8-BiT/PIXEL VIDEO MODE

When used with subsampled VU information from
the interpolator, the 8 bits are actually a luminance
value. The Y portion addresses the Y color table, V
the V color table, and U the U color table. By using
the color table, a one-to-one mapping exists, aliow-
ing non-linear transformations to be applied to the
pixel data to enhance the quality of the reconstruct-
ed image. By asserting the VIDEOPASS bit in the
Miscellaneous Control register, the color table can
be bypassed.

8-BIT/PIXEL MIXED MODE

In the 8-bit/pixel mixed mode the LSB of Y or U is
used as a switch flag to change the index to the
color tables. When the switch flag is set to a one,
the Y value corresponds to a luminance value, and
the VU values are the chrominance information ob-

82750DB

tained from the VU interpolator. in this case each
video component is used as an address to its corre-
sponding CLUT as described above. When the
switch flag is set to a zero, the VU values are not
used and the Y value is used as the address to all
color tables. These pixels are treated the same as in
the 8-bit/pixel graphics mode.

In this mode the applications programmer must en-
sure that the proper information has been loaded
into specific areas of the color maps. For example,
all the video pixels will use the odd address values.
By restricting the address used in the graphics and
video mode, two unique maps may coexist in the
tables. One map is used for non-linear transforma-
tions on video data, and the other for graphics color
lookup table applications.

As illustrated above, the CLUT can be bypassed by
asserting either or both of the bypass controls.

PSEUDO 16-BIT/PIXEL GRAPHICS MODE

In the pseudo 16-bit/pixel graphics mode each
32-bit data word is made up of two, 16-bit pixel
words. The 82750DB processes each 16-bit pixel
word, so that the least significant 8 bits correspond
to pixel information, and the most significant 8 bits
are used as alpha information. The 82750DB uses
the lower 8 bits as inputs to all three color tables.
This makes the color maps look like a single, 256 x
24-bit color table. If the Graphics Pass bit is assert-
ed, the CLUT will be bypassed and the 8-bit values
of the Y, U, and V channels will be input to each
channel of the converter matrix.

PSEUDO 16-BIT/PIXEL VIDEO MODE

When used with subsampled VU information, the
least significant 8 bits of the pixel word are actually a
luminance value. The most significant 8 bits are
used as alpha information. The VU information is:
generated by the 82750DB interpolator. Each of the
color maps uses the corresponding 8-bit video com-
ponent as an addess. By asserting the Video Pass
bit in the Miscellaneous Control register, the color
table can be bypassed.
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PSEUDO 16-BIT/PIXEL MIXED MODE

In this mode the LSB of Y or U is used as the switch
flag to change the index to the color tables. When
the LSB of Y or U is set to a one, the lower 8-bit
value corresponds to a luminance value, and the V
and U values are the chrominance information. in
this case, each video component of the 82750DB is
used as a colormap address as described above.
When the LSB of Y or U is set to zero, the V and U
values from the interpolator are not used, and the Y
value is used as the address to all color tables.

16-BIT/PIXEL GRAPHICS MODE

The 16-bit pixel word is broken up on the 82750DB
to yield 6 bits of Y, and 5 bits each of Vand U. The Y
bits are the least significant, and the U bits are the
most significant. These values are then padded with
zeros in the lower order bits, to obtain an 8-bit word
for each pixel component. Each component ad-
dresses its respective CLUT. However, the Y chan-
nel may access only 64 unique locations, and 5-bit
resolution for VU restricts them to 32 unique loca-
tions each. The address range may be extended by
using the colormap mask registers to add 2 bits of
precision in the least significant bits for Y and 3 least
significant bits each for VU channels. This allows the
programmer to access all the entries in the color
table by reprogramming the MASK DATA and MASK
SET registers during the blanking interval.

16-BIT/PIXEL VIDEO MODE

This mode works like the 8-bit/pixel video mode de-
scribed above, except that the 82750DB has pro-
cessed the information so that the Y channel con-
tains the least significant 8 bits of the 16-bit data
word. The V and U information is generated by the
VU interpolator. If the SPLITCLUT mode is selected,
the LSB of the address is forced to an odd entry in
the three color tables.

16-BIT/PIXEL MIXED MODE

When the switch flag is zero, the graphics mode is
selected and the inputs to the CLUT are the respec-
tive YUV data in the 6-5-5 format. These pixel values
are extended by using the colormap masking regis-
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ters. When the switch flag indicates the video mode,
the lower 8 bits of the 16-bit pixel word and the VU
values obtained from the interpolar are input to their
respective CLUTSs. If the SPLITCLUT mode is select-
ed, the LSB of the address is forced to either an odd
or even entry in the three color tables, depending on
whether the data is video or graphics information.

32-BIT/PIXEL GRAPHICS MODE

Eight bits each of Y, U, and V are used as addresses
to each segment of the color table. Since the size of
the addressable color space is not increased, the
advantage of using the color map is for special ef-
fects or gamma correction. The most significant 8
bits of the 32-bit data word are used for the alpha
channel data. If the Graphics Pass bit is asserted,
the CLUT will be bypassed and the 8-bit values of
the Y, V, and U will be input to each channel of the
converter matrix.

32-BIT/PIXEL VIDEO MODE

The Y channel contains the least significant 8 bits of
the 32-bit data word. The U and V information is
generated by the VU interpolator. The YUV channels
are input to their respective color tables. The size of
the addressable color space is not increased, but
this can be used to take advantage of a non-linear
transformation, which may aid in the decompression
process. The most significant 8 bits of the data word
are used for the alpha channel data.

32-BIT/PIXEL MIXED MODE

When the switch flag is zero, the graphics mode is
selected, and the inputs to the CLUT are the respec-
tive 8 bits each of YUV data. These pixel values may
be masked by using the colormap mask data and
mask set registers. When the switch flag indicates
the video mode, the lower 8 bits of the pixel word
and the VU values obtained from the interpolator are
input to their respective CLUTSs. If the SPLITCLUT
mode is selected, the LSB of the address is set to
either an odd or even entry in the three color tables,
depending on whether the data is video or graphics
information. The most significant 8 bits of the data
word are used for the alpha channel data.
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Y Interpolator

The Y Interpolator performs a 2X horizontal linear
interpolation on each line of Y values. When Y inter-
polation is enabled, the internal pixel clock is twice
the frequency of PIXCLK output.

NOTE:

If'Y interpolation is enabled, then only the integer
values of pixel times greater than 1X may be
used.

82750DB

Table 2-4. Control Bit Settings and
Resulting Interpolator Output

The interpolation may be separately controlled for
both video and graphics pixels, via the Viden and
Gren bits (bits 12 and 11) of the General Control
register. A video pixel is defined as one generated
using VU interpolated values. A graphics pixel does
not use the VU interpolator. The effects of setting
the control bits, the 82750DB enable flag, and vid-
eo/graphics pixel switch (V/G Switch) on the output
of the interpolator are summarized in Table 2-4.

Because of the asymmetric nature of the internal
pixel clock used on 8275008, the number of T-cy-
cles between successive Y pixels varies depending
on the programmed pixel width. When enabled,
there is a pipeline delay through the Y interpolator
equal to the number of T-cycles between each inter-
nal pixel clock.

When the interpolator is bypassed as described
above, there is a fixed delay through this block. The
V and U data are delayed by one pixel clock to allow
the chroma data to line up with the luminance data.
Other control signals, such as the register address
byte (most significant byte of the 32-bit data word
read from VRAM), the pixel clock, horizontal and
vertical active displays, composite blanking, and reg-
ister load enable signals are also delayed by one
pixel clock in order to line up with the YUV data. The
programmer must ensure that the active display tim-
ing is programmed to take the appropriate delay
through the Y Interpolator into account.

82750DB V/G
Enable Viden | Gren Switch Result

0 X X X Interpolator
Bypassed

1 0 (V] X Interpolator
Bypassed

1 0 1 0 Interpolate
Graphics Pixel

1 ] 1 1 Do Not
Interpolate
Video Pixel

1 1 0 1 Interpolate
Video Pixel

1 1 o o] Do Not
Interpolate
Graphics Pixel

1 1 1 X Interpolate
Both Video
and Graphics
Pixels

Cursor

Hardware support for a 16 x 16-pixel cursor has
been included on the 82750DB. The cursor is capa-
ble of providing sharp color transitions, when using
subsampled VU bitmaps. Software intervention is
minimized, leaving the host with more processing cy-
cles to perform other operations.

Under normal operation, the XY starting display po-
sition of the cursor is loaded into the Cursor Control
register during a 82750DB register load. On the dis-
play line corresponding to the Y start position, the
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cursor is displayed when the X starting position
(specified in T-cycles) is reached. On the following
15 lines, the cursor will be displayed at this X posi-
tion every line, for both interlaced and non-inter-
laced displays.

A normal 82750DB register transfer is used to load
the entire 16 x 16 x 2 bits (16 words of 32 bits each)
of cursor data. During this register transfer, the cur-
sor data is distinguished from normal register data
by placing the Cursor Control register immediately
before the 16 words of cursor data. When the
82750DB loads the Cursor Control register, it will in-
terpret the next sixteen 32-bit words of register data
as the cursor bitmap, and will disable the other regis-
ters on the 82750D8B from decoding the address
field of the 32-bit data word. (The checksum of the
8275008 register data is not performed during the
loading of the cursor bitmap data.) The cursor bit-
map will be loaded a line at a time, starting at line
zero and continuing in sequential order to line 15.
Each line in the cursor map actually contains sixteen
2-bit cursor pixels, with the two least significant bits
corresponding to the first cursor pixel in that line,
and the two most significant bits corresponding to
the 16th cursor pixel on that line. Each 2-bit pixel
may select one of the three Cursor Color registers or
transparency, according to the format indicated in

intgl.

Each 2-bit cursor pixel will select one of the three
Cursor Color registers or transparency. The 24-bit
output of one of the three color registers (or the ac-
tual display pixel data if transparency is used) is in-
put to the YUV converter.

The cursor bitmap length is 16 lines, and the width is
16 pixels. Although the iength of the cursor may be
changed dynamically by chaining register loads to
update the cursor map, the size of the cursor is de-
pendent on the type of display. For interlaced dis-
plays, each line of cursor data will appear on the
same line of each field. This results in a cursor of
16 x 32 pixels. For non-interlaced displays, the same
line of cursor information will appear on the same
line every field. The cursor in this case will be 16 x
16 pixels. The size of the cursor may be doubled
independently in the horizontal and/or vertical direc-
tion by setting the 2X Horizontal Cursor or 2X Verti-
cal Cursor bit in the General Control register. in this
case, no new data is loaded into the cursor map; the
data is just replicated in the corresponding dimen-
sion. Table 2-6 summarizes some of the possible
cursor sizes. Note that by loading the cursor bitmap
with different data at the start of every field, cursor
sizes not listed below may be achieved.

Table 2-6. Cursor Sizes

Table 2-5. 2X Horz. | 2X Vert. Cursor Size
c c Display | in pixel
Table 2-5. Cursor Color Registers ursor | Cursor (in Pixels)
Cursor Pixel Output Off Off Iinterlaced 16 x 32
00 Transparency On Off Interlaced 32x32
(Cursor Pixel Not Displayed) off On | Interlaced 16 x 64
01 Cursor Color Register 1 On On interlaced 32x64
10 Cursor Color Register 2 Off Off Non-Interlaced 16x 16
11 Cursor Color Register 3 On Off Non-intertaced 32x16
. . . Off On Non-Interlaced 16 x 32
Three 24-bit color registers that hold the color infor-
mation for the cursor may be written to at any time On On | Non-Interlaced | 32x32

during the register load. The cursor may be loaded
any time during the blanking intervals of the display.
For displays that do not program the cursor during
the display, the cursor bitmap may be loaded during
the vertical blanking interval.

When the T-cycle count equals the value pro-

grammed into the X start position of the Cursor Con-
trol register, the first cursor pixel can be displayed.
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There is a complex relationship between the cursor
and the pixel data especially when using non-inte-
gral divisors of the pixel clocks. Since the pixel data
output from the 82750D8B pixel path always changes
coincident with the rising edge of the clock, the cur-
sor start position must be positioned on the rising
edge of any period of the pixel clock. The program-
mer must enforce the corresponding restrictions on
the start and stop position of the cursor.
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YUV to RGB Converter

The following equations give the theoretical relation-
ship between analog RGB components, R, G, B, and
analog YUV components, Y, U, V.

Y= 0.298822 R + 0.586816 G + 0.114363 8 (ta)
V=R-Y=0701178R - 0.586816 G — 0.114363 B (1b)
U=B-Y= —0298822R — 0.586816 G + 0.885637B (1C)
where: 0.0 < G,R,B < 1.0
00<Y <10
—0.701 <V < +0.701
—0.886 < U < —0.886

Solving for G, R, B, we can obtain the inverse rela-
tionship:

G = Y - 0.509228 V — 0.194888 U (2a)
R=Y+V (2b)
B=Y+U (2¢c)
where: 00 < G,R,B < 1.0
00<Y<10

—0.701 <V < +0.701
—0.886 < U < +0.886

The luminance channel for the YUV inputs is pre-
sumed to swing between 0.0V and 1.0V. However,
the chroma components do not and need to be nor-
malized to a OV to 1V range. The offset binary en-
coding used to obtain unsigned numbers must also
be accounted for. This encoding should center the V
and U inputs at the midpoint of the voltage range.
The equations for the normalized version of Y, V,
and U (Y’, V', and U’ respectively) are:

Y =Y (3a)
. 08V
V= ooor T 05 (3b)
w=2% s (3¢)
0.8686
where: 0.0 <Y, V' U <1.0
0.0<Y <10

—0.701 <V < +0.701
—0.886 < U < +0.886

82750DB

When converting the normalized analog values Y',
V', U’ to digital y, v, u values, the D.C. offset and
conversion ranges are compatible with the CCIR
601 standard for digital video. The ranges for the
components and the corresponding Digital to Ana-
log equivalent equations are given below:

y=1(235—16)Y + 16 (4a)
where: 16 <y < 235

v = (240 — 16) V' + 16 (4b)
where: 16 < v < 240

u= (240 — 16)U’ + 16 (4c)
where: 16 < u < 240

Substituting the normalized analog voltages of
Equation 3 into Equation 4, we obtain the digital ver-
sion of the input data, used in the DVI® Technology
system:

y=(219)Y + 16 (5a)
112v

= <X 5b

V= o701 T 128 (5b)
112U

= — 5c

u=jess " 128 (5¢)

where: 0.0 <Y < 1.0

—0.886 < U < 0.886

—0.701 < V < 0.701

16 <y < 235

16 < v, u < 240
By solving equations 5 for Y, U, V, and substituting
into Equation 2, we get the relationship between an-
alog R, G, B and the digital DVI y, u, v data:

G = 0.004566y — 0.003187 v — 0.001541 u + 0.532242  (6a)

R = 0.004566y + 0.006259 v — 0.874202 (6b)
B = 0.004566y + 0.007911 u — 1.085631 (6¢c)
where: 0.0 <R, G,B < 1.0
16 <y < 235

16 < v, u < 240
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If the inputs of the Digital to Analog Converter are
scaled to accommodate the nominal input range of 0
to 219, we obtain the following relationship between
the inputs to the DVI Technology system, (y, v, u)
and inputs to the Digital to Analog Converters (r, g,
b). Note that all out of range RGB values (> 255 or
< 0 due to excursions in the inputs) are clipped to
255 or 0.

g =1y — 0.698001v — 0.337633 u + 116.56116 (7a)
r=y+ 1.370705v — 191.45029 (7b)
b=y + 1.732446 u — 237.75314 (7¢)

where: 16 <y < 235
16 < v,u < 240
0<g,rb <255
By substitution of Equation 5 into Equation 1, and by

converting G, R, and B to digital values, we can ob-
tain the inverse relationship of Equation 7:

y = +0.298822r + 0.586816g + 0.114363b + 16 (8a)
u= —0.172486r — 0.338721 g + 0.511206 b + 128 (8b)
v = +0.511545r — 0.428112g — 0.083434 b + 128 (8c)

where: 16 <y < 235
16 < v, u < 240
0<g,rb<255

Output Equalization

The units on the 82750DB process the pixel informa-
tion at the operating frequency of the chip. If the
output pixel rate is not equal to the maximum fre-
quency, the units have null states during which pro-
cessing is suspended. This type of operation is nec-
essary on the 82750DB because of the large
amount of pipelining. Table 2-7 gives the pattern of
T-cycles on the 82750DB during which processing is
active, according to the programming shown in Ta-
ble 4-2.

The pixel information must be output at a rate that is
some sub-multiple of the operating frequency. The
divisor is programmed by the user, and may be from
1 to 12 times slower than the period of FREQIN, in
increments of 4. Divisors of 13 and 14 are also pro-
grammable. Because non-integral divisors are used,
it is necessary for the 82750DB to output different
information on both phases of FREQIN. This is illus-
trated in Figure 2-9, which uses a 2.5 divisor for the
clock. Notice that the pixel clock output (PIXCLK)
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transitions fall alternately on the active and inactive
phase of the input frequency, while the internal pixel
clock transitions always occur on the active phase.
Also note that PIXCLK does not have a 50% duty
cycle.

The equalizing logic derives a clock that has a peri-
od equal to the programmed pixel rate, providing an
edge to sample the output information. This allows
the Digital to Analog Converter to directly sample
the output of the pixel data path before performing
the analog conversion.

Table 2-7. 82750DB Active T-Cycle Patterns

Pixel Time Pattern Of Internal
(T-Cycles) Pixel Clock
1 Always On
1.5 1 On/1 On/1 Off
2 1 On/1 Off
25 1 On/1 Off/1 On/2 Off
3 1 On/2 Off
3.5 1 On/2 Off/1 On/3 Off
4 1 On/3 Off
4.5 1 On/3 Oft/1 On/4 Off
5 1 On/4 Off
5.5 1 On/4 Off/1 On/5 Off
6 1 On/5 Off
6.5 1 On/5 Off/1 On/6 Off
7 1 On/6 Off
7.5 1 On/6 Off/1 On/7 Off
8 1 0On/7 Off
8.5 1 On/7 Off/1 On/8 Off
9 1 On/8 Off
9.5 1 On/8 Off/1 On/9 Off
10 1 On/9 Off
10.5 1 On/9 Off/1 On/10 Off
1 1 On/10 Off
115 1 On/10 Off/1 On/11 Off
12 1 On/11 Off
13 1 On/12 Off
14 1 On/13 Off
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Figure 2-9. Divide by 2.5 Pixel Clock

Digital to Analog Converters

The Digital to Analog Converters (DACs) take three
channels of video information output from the pixel
data path, converting it from 8-bit digital values to
analog voltage levels typically between OV and V.
The conversion is monotonic, and a pixel clock is
used to derive a two-phase clock internal to the
DAC. The data is sampled from the output of sither
the pixel path, or the YUV to RGB matrix on the
rising edge of the internal active phase of this clock.
The DISDAC input pin can be asserted to disable the
analog outputs and place them into a high-imped-
ance state.

The analog outputs of the triple DAC are referenced
to an external current source, which must be con-
nected to the IREFIN pin. All the analog outputs are
scaled by this current reference. The value of the
analog output full scale is as foliows:

255
18.5

where: Iref is the magnitude of the reference
current.

Ifs = Iref *

The output voltage generated at full scale is:

Vis = Ifs * Rext
Rext is the load resistance value.
A typical output load for the analog outputs (RV, BU,
GY) is 10002. The speed of the DAC analog output
rise and fall times is determined by the time con-
stant:

Rext * (Cext + Cout)

This Materi al

where: Cext is the external capacitance applied and
Cout is the intrinsic capacitance of an ana-
log output.

For high performance the objective would be to mini-
mize Rext and Cext. The voltage Voutfs can be de-
termined by any combination of Ifs and Rext, but
must not exceed 1.5V. In addition, Ifs must not ex-
ceed 14.7 mA. The analog outputs must go through
an external buffer to drive doubly-terminated 750
coax line.

Table 2-8 lists pins which are used to configure the
triple DAC.

Table 2-8. Digital To Analog Converter Pins

Signal Description

IREFIN Analog Current Reference. Must Be
Decoupled to AVCC.

VGCS Internal Voltage Reference. Must
Be Decoupled to AVCC.

AVce Analog Power

AVgs Analog Ground

GY, RV, BU | Analog Pixel Outputs

DISDIG Disable Digital Outputs

DISDAC Disable Analog Outputs

NOTE:

The digital video outputs must be disabled by
setting DISDIG high whenever the analog out-
puts are used. Otherwise the AC and DC charac-

teristics of the DAC are not guaranteed.
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82750D8B

3.0 HARDWARE INTERFACE

82750DB Reset Operation

Upon power-up, the 82750DB is in an indeterminate
state and must be reset. The RESETB# signal as-
serted by the host processor is sampled on the ris-
ing edge of FREQIN. The 82750DB will enter the
reset state a maximum of four cycles after
RESETB# is sampled. The 82750DB will request
the 82750PB to generate VRAM refresh cycles by
asserting a REFRESH code on the VBUS for 16 T-
cycles. This code is repeated every 256 T-cycles,
until RESETB # is negated.

NOTE:

The RESETB# input is an edge-triggered input.
After power-up, the host processor must set the
RESETB# input low for a minimum of ten T-cy-
cles in order to reset the 82750DB. The host
must then set the RESETB# input high to start
normal operation.

When the RESETB# input is released, a Start of
Vertical Field command (VODD) is sent for 16 T-cy-
cles to the 82750PB via the VBUS. This code is im-
mediately followed by a Register Transfer Request
command (REGX) that is held for 256 T-cycles. This
256 T-cycle wait assures that the 82750PB has am-
ple time to honor the 82750DB register transfer re-
quest. The register data is then read into the
82750DB from the serial port of the VRAMs at a rate
that is equal to 4 of the operating frequency. If the
register transfer does not terminate after 256 T-cy-
cles, the 82750DB will automatically stop the trans-
fer, send an 82750DBSD code to the 82750PB, and
re-enter the reset state.

During this register transfer, and on all subsequent
register transfers (programmed or automatic), the
82750DB performs a vertical checksum on the regis-
ter data. The last 32-bit word read in during a regis-
ter transfer is the user-generated checksum of that
register data. If the 82750DB-generated checksum
error does not match the user-generated checksum,
the 82750DB sends a SHUTDOWN code to the
82750P8B via the VBUS, and will automatically re-en-
ter the reset state. The 82750DB will remain in the
reset state until the RESETB# input is toggled by
the host processor. Any VRAM requests or control
signals programmed to occur during this time will be
ignored.

Normal programmed operations start after the first
successful register load. Frame timing will start at
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the beginning of a horizontal tine and at the begin-
ning of the first field sometimes referred to as line 1
of field 1. There will not be a horizontal sync pulse
on the first line after reset, but HSYNC will be gener-
ated on every line thereafter. All horizontal and verti-
cal programming parameters as well as scheduling
of any transfer requests and control information to
be sent on the VBUS must be set up by the user
during the first register load. Included in the control
information are parameters for the 82750PB to re-
fresh the VRAM. Refresh must occur on every line.
This requires that the line rate of the 82750D8 must
be at least 4 kHz to guarantee that enough refresh
cycles are generated. Additional register transfers
(up to one per line) may be programmed to occur on
any line during the field. As a result of this transfer
display characteristics and programming parameters
may be changed.

After the first field automatic register transfers will
occur on the second line of each subsequent field.
Note that all register transfers will occur at 1/ of the
operating frequency of the 82750DB, unless the 1X
or 1/2X SCLK mode has been programmed by the
user.

Throughout the reset process, the states of all out-
puts become valid at various times. Specifically, af-
ter being held low for at least 10 T-cycles,
RESETB# must transition to a high state in order
to initiate normal operation. By the time RESETB #
reaches this low to high transition, the states of
SCLK[1:0}, VBUS[3:0], HSYNC, VSYNC, CSYNC,
and FCO are valid Ten T-cycles following
RESETB #’s transition from low to high, the states of
BG, CB, ACTDIS, PIXCLK, DGY[7:0}, DRV[7:0], and
DBU[7:0] become valid. ALPHA[7:0] and BPP{1:0]
signals reach a valid state 10 T-cycles following the
completion of the first register load following reset.

Input/Output Transformation

In general, the control outputs, including the sync
signals, are delayed by pipelining effects from their
corresponding inputs. If the output sync signals are
taken as the time base, the first pixel in a line is
actually fetched by an SCLK that is up to 19 T-cycles
before its corresponding PIXCLK. Some later pixels
may be delayed by an additional number of T-cycles,
depending upon bits/pixels, pixel timing, and wheth-
er Y interpolation is enabled.

Outside of the active display region and before the
blanking output is asserted, border pixels are output.
Where the blanking region has been entered and the
display is not active, the output is the value con-
tained in the Blanking Color register.
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Pixel handling in the active region is defined by three
parameters:

1. The bits/pixel parameter.
2. Whether VU interpolation is in effect or not.
3. If the 82750DB Enable bit has been selected.

VU interpolation is in effect for a given pixel if:

1. The VU interpolator is turned on (VU sample load
set to non-zero load value),

AND

2. VU interpolation display is permitted (VU interpo-
lation display operations bit equals 1),

AND
3. One of the two following conditions is met:
a. Either the interpolation is unconditional,
OR

b. The controlling Y or the controlling U sample
for this pixel has a least significant bit of 1.

The vaiue of the alpha output may come from one of
the following three sources:

1. It may be explicitly coded into the pixel data (32-
bit/pixel and pseudo 16-bit/pixel with Alpha
modes only).

2. It may be output from one of two programmable
registers, AlphaO and Alphai.

3. During the portion of the display when the border
is active, the 8 most significant bits of the Border
Alpha register may be output.

Table 3-1 illustrates how the Alpha outputs are se-
lected.

Table 3-1. Selecting Alpha Outputs

Alpha Alpha
Enable | Trap Select Alpha Output
0 X AlphaO Register
1 0 AlphaO Register
(8, 16 bpp)
1 0. MS Byte of Pixel
(32, Pseudo 16 bpp)
1 1 Trap Match = 0,
AlphaO Register
1 1 Trap Match = 1,
Alphat Register

82750DB

Genlocking on the 82750DB

The genlocking algorithm on the 82750DB uses hori-
zontal and vertical resets, HRESET# and
VRESET #, obtained from an external device. When
the Genlock bit in the Miscellaneous Control register
is off, the 82750DB will ignore all signals present on
its HRESET # and VRESET # inputs. The 82750DB
will resync itself when the programmed end of line
count is received. This allows the user to turn off
genlock without having to worry about the state of
the input video.

When the Genlock bit is set to one, the 8275008 wili
use the external resets to reset its internal horizontal
and vertical sync counters. In this case, the width of
the active line is determined by the HRESET # sig-
nal, and the length of the field is governed by
VRESET #. The programmed values for these reg-
isters will be ignored. As shown in Figure 3-1,
when asserted VRESET# and HRESET# are ef-
fected just after the third falling edge of FREQIN.
VRESET# has no effect on the 82750DB if the first
half of the first line of an odd field or the second (and
only) half of the first line of an even field is already in
progress. HRESET # has no effect on the 82750DB
if it occurs during the programmed first half of the
line. The user may decrease the effect of jitter by
reducing the “window” during which the vertical re-
set signal is supposed to occur. This can be done by
scheduling a register load to occur after the vertical
active display time has ended, thereby decreasing
the programmable horizontal active window to a size
acceptable for the video source. When VRESET # is
received during this reduced, programmed horizon-
tal active window, the 82750D8B is reset to an even
vertical field. When VRESET # occurs at any other
time in the horizontal scan line, the 82750D8 is set
to an odd field.
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Figure 3-1. Horizontal and Vertical Reset Timing

Digitizing Images with the 82750DB

Digitizing is enabled by setting the Digitize Enable bit
in the Miscellaneous Control register. Note that en-
abling the digitize mode does not automatically en-
able genlocking. The Genlock bit must be set sepa-
rately if it is required. When digitizing, the 82750DB
is used to shift digitized data into the VRAM shift
registers, and then transfer this data into the VRAM
array.

The 82750DB also provides an external ‘‘digitizer
window” signal, FCO. This signal defines the vertical
active region that the digitizer enabled. Typically, the
user sets up the display parameters to reflect the
“window” of the display to be digitized. The horizon-
tal and vertical active window size can be selected
by programming the Active Start and Stop registers.
FCO is derived from the Vertical Start and Stop reg-
isters, and is used to enable the digitizer to drive the
VRAM bus. During the programmed vertical blanking
interval the FCO signal will be negated, and there-
fore, the digitizer is prohibited from driving the VRAM
bus. This will allow data to be read from the VRAM
serial data bus during the automatic register transfer
that is performed at the start of the field. Note that it
will still be possible to program the 82750DB to digi-
tize during the vertical blanking interval, in order, for
example, to capture time codes from a VCR.
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When capturing and displaying NTSC data during
the horizontal blanking interval of the first display
line, a WRDIGINP command is sent on the VBUS to
the 82750PB. (Refer to Figure 3-2.) Recall that there
is a 5-line vertical pipeline delay through the
82750DB. If the first display line is programmed to
be n, the first display line will occur at n + 5. Similar-
ly, if the last line is programmed to be m, then the
last display will be line m + 5. The WRDIGINP
VBUS code causes a dummy write transfer cycle
that places the VRAMs in the write mode. The
82750PB then sets the bitmap pointers to the first
line’s address (LO). This code is immediately fol-
lowed by another WRDIGINP command that causes
the 82750PB to perform a write transfer cycle at the
LO address. Since no digitized data has been read
in, invalid data is loaded into row LO of the VRAM
array.

During the active display of the first display line, the
82750DB provides shift clocks at the programmed
pixel rate. The digitized data is shifted into the
VRAMSs while the user-programmed horizontal active
window is active. During the horizontal blanking in-
terval of the next line, the 82750DB sends a WRDIGH
code to the 82750PB, thereby transferring the LO
data from the shift register to the VRAM array at the
LO address. The 82750PB performs a pitch calcula-
tion, pointing it to the L1 row. After the WRDIGI
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Figure 3-2. Digitizing Example

transfer has finished, the 82750DB issues a
WDIGINP command to the 82750PB that performs a
write transfer cycle at L1 address. This will write the
LO data into the L1 address. The next line the L1 row
will be written over with L1 data. This same proce-
dure continues for the entire active display, until the
last active line is reached (m + 5). A final pair of
WRDIGI and WRDIGINP codes are sent to the
82750P8 to load in the last line of data. At the start
of horizontal sync of the next line, the FCO signal
will be negated.

The purpose of the WDIGINP may not be apparent
at first glance. This signal ensures that the correct
data is written into the last selected VRAM address.
This is necessary when crossing the physical bound-
aries of VRAM memory.

When the 82750DB is genlocked, the digitizing
device must also provide the HRESET# and
VRESET# signais. The device must ensure that
VRESET # is never asserted during the start of the
line. This allows a register transfer (which shortens
the active display and is required for digitizing) to
complete before the start of a field register transfer.

The vertical sync pulses are buffered, so the start of
the field transfer request can be honored immediate-
ly after the previous transfer request is finished.

Also, captured NTSC data may be dispiayed on a
VGA-type monitor. This requires the 82750DB to op-
erate at a VGA frequency (approximately 31.5 kHz),
which is twice that of NTSC. Each line of captured
NTSC data is read into the 82750DB twice. Setting
the line replicate bit makes doubling of memory un-
necessary. Figure 3-3 illustrates how the 82750DB
operates in such a mode. The Line Replicate, Digitiz-
er, and Genlock bits in the Miscellaneous Control
register are assumed to be set to one. During the
HBI of the first display line, a dummy write transfer
cycle (WRDIGINP) places the VRAMs in the write
mode. The 82750PB then sets the bitmap pointers
to the first line’'s address (LO). This code is immedi-
ately followed by a WDIGINP command, causing the
82750PB to perform a write transfer cycle at the LO
address. Since no digitized data has been read in,
unknown values are loaded into row LO of the VRAM
array.
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Figure 3-3. Digitizing Example with Line Replicate

At the end of the first line the 82750DB sends two
WRDIGINP codes to the 82750PB, thereby transfer-
ring the LO data from the shift register to the VRAM
array at the LO address. The 82750PB does not per-
form a pitch calculation, so the pointer remains at
the address for LO. After the second display line
(which has the same data as the first line), a
WRDIGI code is sent to the 82750PB that writes the
LO data to the LO address and updates the bitmap
pointer to L1. The WRDIGINP signal immediately fol-
lowing this selects the L1 address. After the third
line of data, two WRDIGINP codes that select
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the L1 address are sent. After the fourth line, (which
has the same data as the third line) a write operation
is performed to load L1 data into the L1 address,
and the 82750PB pointer is updated to address L2.
A WRDIGINP code is sent to select the L2 address.
This same procedure continues for the entire active
display, until the last active line is reached (m + 5).
A final pair of WRDIGI and WRDIGINP or two
WRDIGINP codes are set to the 82750PB to load in
the last line of data. At the start of horizontal sync of
the next line, the FCO signal will be negated.
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4.0 PROGRAMMING THE 82750DB

Overview

All registers are loaded by the issuance of a REGX
command from the 82750DB to the 82750PB over
the VBUS. This causes the 82750PB to load a se-
quence of register values into the VRAM serial out-
put registers from an address designated by a
82750DB register pointer. After the request is grant-
ed, a new 82750DB register word is read in with
each SCLK. Each 32-bit word consists of a register
address in the high byte and register values in the
-rest of the word. The sequence is terminated by a
stop code that corresponds to the address byte be-
ing equal to Oxff. A variable number of 32-bit words
can be loaded. During reset, if a stop bit is not found
within 256 T-cycles, the register transfer is terminat-
ed, a SHUTDOWN code is asserted on the VBUS,
and the 82750DB returns to the reset state. All
transfer requests are terminated at the start of a new
field. This ensures that non-terminating register
transfers caused by bad register data will be halted.

During this register transfer, and on all subsequent
register transfers (programmed or automatic), the
82750D8 performs a vertical checksum on the regis-
ter data. The last 32-bit word read in during a regis-
ter transfer is the user-generated checksum of that
register data. If the 82750DB-generated checksum
error does not match the user-generated checksum,
the 82750DB sends out a SHUTDOWN code to the
82750P8 via the VBUS, and will automatically re-en-
ter the reset state.

82750D8B

Pipeline Delay through the 82750DB

The actual horizontal pipeline delay through the
82750DB is dependent on processing elements
used to generate the output. If Y interpolation is not
used, the pipeline delay is:

Horiz. Active Pipeline Delay = 16 cycles +
SCLK Transfer Timing Delay

Here the SCLK Transfer Timing Delay is 1 for 1X, 2
for 1/2X, and 3 for 1/3X.

If Y interpolation is used, the pipeline delay is:

Horiz. Pipeline Delay = 16 cycles +
SCLK Transfer Timing Delay + Integer (Pixel Time)

The integer (Pixel Time) is simply the integer value
of the programmed pixel time. The horizontal pipe-
line delay for blanking differs from that of active.
When y-interpolation is on or off, the pipeline delay
for horizontal blanking is:

Horiz. Blanking Pipeline Delay = 10 cycles +
SCLK Transfer Timing Delay

The horizontal sync pipeline delay is always equal to
0 cycles.

Thus ail horizontal parameters, (e.g., horizontal
blanking start, active stop) must be programmed to
account for the total horizontal pipeline delay. The
vertical blanking and vertical sync pipeline delay are
always equal to O lines. All vertical parameters must
be programmed so that this delay is taken into ac-
count.
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PROGRAMMING CONSIDERATIONS

The user must ensure that the 82750DB is pro-
grammed correctly. Hlegal or illogical combinations
of display parameters are not corrected in hardware,
and may cause the 82750DB to output erroneous
display or timing information. The following list high-
lights some basic guidelines to follow when pro-
gramming the 82750DB.

1. The maximum rate that data may be read into the
82750D8B is determined by the type of memory
used. This in turn effects the maximum rate and
depth of data that can be displayed. If 32 bits of
data can only be read into the 82750DB every
two clock cycles, only 16 bits of data may be dis-
played every clock cycle. The programmer
should match the transfer rate (1X, 1/2X, or
1/3X) with the memory speed, and the display
pixel rate with the pixel depth and memory band-
width.

2. Blanking intervals of the display are defined by
the non-active programmed time. During this por-
tion of the display, programmed transfers take
place. If a transfer does not complete before the
start of the active display, it is terminated, and
active display data is shifted into the 82750D8B at
the programmed rate. During horizontal blanking
intervals, the user should allow enough time for
all programmed register, colormap, and VU data
transfers to complete.

3. When digitizing (capturing) images, no other bit-
map transfers (e.g., REGX,VU) should be sched-
uled to occur during the active portion of the field.

4, Active start and stop times should not be pro-
grammed to overlap the blanking stop and start
times, taking the pipeline delay through the
82750DB into account.

5. Programming the Y interpolation to occur in a
non-integral pixel width will cause the Y channel
to output incorrect data.

CURSOR REGISTERS

The following registers are used to program the
characteristics of the on-chip cursor.

Cursor Position Update Register 0x5b

31 24 | 23 12 | 11 0
[ oto0t11011

— Horizontal Position in units of T-cycles
— Vertical Position in units of full lines

Vertical Position Horizontal Position ]

This register gives the horizontal and vertical posi-
tion of the cursor. The cursor will extend 16-pixel
periods, starting at the prescribed horizontal posi-
tion, for the next 16 lines. (Or 32-pixel periods for 32
lines if the 2X Cursor Mode bits in the General Con-
trol register are set to one.)
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Cursor Controi Register Ox5a
3t 24 23 12 11 0
[ 01011010 Vertical Position | _Horizontal Position_|

— Horizontal Position in units of T-cycles
— Vertical Position in units of full lines

This register also gives the horizontal and vertical
position of the cursor. The cursor will extend 16-pixel
periods, starting at the prescribed horizontal posi-
tion, for the next 16 lines. (Or 32-pixel periods for 32
lines if the 2X Cursor Mode bits in the General Con-
trol register are set to one.) Recsipt of this address
also causes the 82750DB to interpret the next six-
teen 32-bit words of register data as the 16 x 16 x
2-bit cursor map. This will cause the register address
decoding logic internal to the 82750DB to be dis-
abled, and the next 16 words of information will be
loaded into the Cursor table. Each 32-bit word will be
interpreted as a line (16 pixels) of cursor data, with
the two least significant bits corresponding to the
first cursor pixel to be displayed.

Cursor Color 3 0x59
31 24| 23 16 | 15 8|7 0
01011001 | Bluesu Color | Red/v Gotor | Gresn/Y Color |

If the cursor is enabled and the 24 bits of data in this
register are selected, the data will be sent directly to
the YUV conversion matrix during active display. The
bits should be programmed as RGB values when the
YUV to RGB matrix is not being used.

Cursor Color 2 0x58
a1 24 [ 23 16 | 15 8|7 0
[01011000 | Bue/UColor | Red/V Color | Green/Y Color |

if the cursor is enabied and the 24 bits of data in this
register are selected, the data will be sent directly to
the YUV conversion matrix during active display. The
bits should be programmed as RGB values when the
YUV to RGB matrix is not being used.

Cursor Color 1 0x57
a1 24| 23 16 | 15 8|7 0
(01010111 | Bie/ucolor | Red/v Color | Green/Y Color |

If the cursor is enabled and the 24 bits of data in this
register are selected, the data will be sent directly to
the YUV conversion matrix during active display. The
bits should be programmed as RGB values when the
YUV to RGB matrix is not being used.
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DISPLAY TIMING REGISTERS

Each register has two, 12-bit components, listed
with least significant bits first, followed by the 12
most significant bits. Horizontal timing is measured
in units of T-cycles (periods of the master clock)
from the start of horizontal sync. The register con-
tent defines the number of T-cycles that elapse be-
fore the event controlled by this register takes place.
The exception to this rule is the base counter, which
specifies the number of T-cycles/half line. Zero is
not an allowable value; use the total number of T-cy-
cles per half line or full line instead. Unused bits
should be zero. Sync signals are RESET to initial
values as specified for each; “start” means to set to
1, and “‘stop” means to be reset to zero.

Base Counter 0x56
at 24 | 23 12 ] 1 0
[ 01010110 | #ofLines/Field | #ot T-Cycles/Halt Lines |

-— T-cycles/Hal Line in units of T-cycles (Periods of the
master Clock)
— Half Lines/Field in units of half lines

As defined by NTSC standards, vertical timing can
be measured from the start of a field in one of two
ways: either in units of half lines, or in units of full
lines. When programmed for an interlaced display,
(i.e., an odd number of half lines per field) the start
of a field coincides with the start of a line on odd
fields and with the midpoint of a line on even fields.
In the latter case, for an event that is programmed in
full lines, the first half line is ignored, and counting
begins with the first full line. With this interpretation,
the register content defines the number of half or full
lines that elapse before the event controlled by this
register takes place. The same may be said for the
horizontal component, which is defined by the num-
ber of T-cycles/half line. The hardware does not
look for, nor correct illogical combinations of register
settings. The monitor should be protected from dam-
age with external circuitry when debugging is in
progress.

All of the internal timing is derived from comparing
the programmed values with the values of this regis-
ter. The horizontal base counter is programmed us-
ing the least significant 12 bits. In this case the val-
ues loaded into this register should be one less than
the desired value. Bits 23 through 12 are used to
specify the number of half lines per field.

82750DB
Sync Stops 0x55
31 24|23 121 0
[ ot010101 VSYNC Stop HSYNCStop |

— HSYNC Stop in units of T-cycles
— VSYNC Stop in units of half lines

Sync Starts 0x54

31 24|23 12| 11 0
[ 01010100 VSYNC Start HSYNCStart |

— HSYNC Start in units of T-cycles
— VSYNC Start in units of half lines

The Sync Stops and Sync Starts registers are used
in conjunction with one another to specify the start
and stop locations of the horizontal sync, HSYNC,
and vertical sync, VSYNC, output signals. VSYNC
may be programmed to start and stop at any time
during a given field as defined on a half-line interval.
Bits 23 through 12 in the Sync Starts and Sync
Stops registers are used to define the start and stop
times for VSYNC, respectively. Simitarly, HSYNC
may be programmed to start and stop at any line
position as defined in units of T-cycles. Bits 11
through 0 in the Sync Starts and Sync Stops regis-
ters are used to define the start and stop positions
for HSYNC, respectively.

The horizontal component of the Sync Stops regis-
ter also affects the composite sync, of CSYNC out-
put. In this case, the CSYNC output will be the same
as the HSYNC output, except during the vertical
sync and equalization interval. In the latter case, the
CSYNC output is determined by the Serration and
Equalization registers.

Blanking Stops 0x53
31 24 | 28 12 | 11 0
[ 01010011 | VerticaiBlank Stop | Horizontal Blank Stop |

— HB Stop in units of T-cycles
— VB Stop in units of half lines

The Blanking Start and Stop registers control the
composite blanking output (CB). The horizontal
blanking start and stop position, in units of T-cycles,
can be specified to occur at any time during the line.
By the same token, the vertical blanking start and
stop positions can be programmed to occur at any
half-line interval.
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The CB output combines both the horizontal and
vertical blanking pulses programmed using these
two registers. This information is independent from
the HSYNC, VSYNC, and CSYNC outputs, so the
user must specify the proper blanking intervals for
the monitor that is being used. If the programmer
specifies the blanking period to end before the ac-
tive line starts, or start after the active line has end-
ed, the border color is output. Due to internal pipe-
line delays on the 82750DB, the values should be
one less than desired for VB Start and Stop. For HB
Start and Stop subtract the total horizontal pipeline

delay.

Blanking Starts 0x52
31 24|23 12] 11 0
| 01010010 Vertical Blank Start | Horizontal Blank Stanl
— HB Start in units of T-cycles Resets to 1

— VB Start in units of half lines  Resets to 1

Program values one less than desired for VB Start
and Stop. For horizontal blanking start, load num-
bers less than the total horizontal pipeline delay.

intgl.

Serration Start 0x51

31 24| 23 12111 0
[ 01010001 Not Used Serration Start I

— SER Start in units of T-cycles Resets to 0
— (not used)

The vertical component of the CSYNC (composite
sync) signal is made up of two types of pulses:
equalization and serration pulses. The window dur-
ing which the serration pulses are active, is deter-
mined by the VSYNC start and stop positions, as
shown in Figure 4-1. When vertical sync (VSYNC) is
active, in this case on line 3, the first serration pulse
is output on the CSYNC signal. This pulse will start
at the T-cycle count specified in Bits 11 to O of the
Serration Start register. The pulse will end when the
half-line count specified in the Base Counter register
has been reached. This pulse will be repeated for
every half line that the VSYNC output is pro-
grammed to be active, regardless of the position in
the field. In Figure 4-1, this continues until half line
12, or line 6. )

Pre-Equalization

Start Of Odd Field
A

Horizontal Equalization Stop

CSYNC

VSYNC

0 1 2 3 4

| Pulses l Serration Pulses I Post Equalization l

Vertical Serration Start

un.uumk—*—*—w**—*—*—o{kHM—*—*—**

Vertical Equalization Stop

7
¢ 8 ® 240855-16

Figure 4-1. Programming the Video Sync Outputs
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Active Region Starts Oxde
31 24|23 12|11 0

l 01001110 Vertical Active Start | Horizontal Active Stanl

Equalization Parameters 0x50
31 24|23 12|11 0
FJ 10100 0 0|Vertical Equalization Stop|Horizontal Equalization Stop]
— EQH Stop in units of T-cycles Resets to 1
— EQV Stop in units of half lines Resets to 1

During the vertical equalizing period, which starts at
field-beginning, an equalization pulse is output on
the CSYNC signal at the beginning of each half line,
as shown in Figure 4-1. The width of this equaliza-
tion pulse is determined by the value in bits 11 to O
of this register. The half line on which these pulses
are to stop is programmed in bits 23 through 12 of
this register. If VSYNC is programmed to occur dur-
ing the equalization interval (as it is for NTSC type
displays), the serration pulses are output on the
CSYNC signal.

Active Region Stops Ox4f
31 24|23 12{ 11 0
[ 01001111 Vertical Active Stop {Horizontal Active StopJ

— Actdis Stop in units of T-cycles
— Vertical Stop in units of full lines

The active region window, during which pixels to be
displayed are fetched from VRAM, is defined by the
Active Region Start and Stop registers. The first dis-
play line is actually five lines after the line indicated
in the vertical region of the Active Region Start regis-
ter. The position of the active region on a horizontai
line is determined by the horizontal component of
the Active Region Start register. Pixels will be
fetched from VRAM at a rate determined by the
number of bits/pixel and pixel widths. In order for the
8275008 to operate properly, the horizontal width of
the active region window must be an integral number
of display pixel widths, taking into account the hori-
zontal pipeline delay. Also, the Active Region Start
and Stop must fall within a single line boundary, as
dictated by the Base Counter register. When the first
pixel actually appears at the output of the 82750D8,
the output is a function of the processing elements
used as discussed above.

When the active region is over, the border color is
output until the programmed blanking time is
reached. Both the border and blanking information is
output at the transfer rate programmed by the user.

— Actdis Start in units of T-cycles
— Vertical Start in units of full lines

Burst Gate Stop Ox4d

3 24 | 23 12 | 1 0
[ 01001101 Vertical BG Stop | Horizontal BG Stop |

— Horizontal Stop Position in units of T-cycles
— Vertical Stop Position in units of full lines

The Burst Gate Horizontal and Vertical Start and
Stop registers allow the user to program a window
into which burst can be added. This is useful when
moduilating the outputs of the 82750DB.

Burst Gate Start Ox4c
31 24 | 23 121 0
[ 01001100 Vertical BG Start | Horizontal BG Start |

— Horizontal Start Position in units of T-cycles
— Vertical Start Position in units of full lines

VBUS CODE REGISTERS

The following group of registers are used by the pro-
grammer to schedule when VBUS transfer or control
codes are to be sent to the 82750PB by the
82750D8B.

Display Format Load Interrupt Ox4b

31 2423 12411 0
[ 01001011 | vertical DFL Position [Horizontal DFL Positior]

— Horizontal Position in units of T-cycles
— Vertical Position in units of full lines

This is the programmable XY interrupt, used by the
82750PB to perform a load of the Shadow Copy reg-
isters. This interrupt is sent on the VBUS when the
bits 23 to 12 match the current display line position,
and bits 11 to 0 match the T-cycle count.
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®
Line Notification Timing Ox4a Alpha Register 0x47

31 24 23 12 1 0 3 24 23 16] 15 8]7 0

{ 01001010 Not Used Horizontal HLIN Posiion |~ [010001 11 | Border Alpha | Alphat Register | Alpha0 Register |
~— HLIN timing in units of T-cycles
— Not Used

This indicates the position on each line to send a
HLINE code on the VBUS. The 82750PB requires
this information to keep track of the current display
line when drawing graphics.

Refresh and Register Transfer 0x49

31 24 | 23 12| 11 [}
I 01001001 | REGX Line Number | Refresh Horizontal Position I

— REFRESH horizontal timing in units of T-cycles
— Register Transfer Line number in units of full lines

When the T-cycle count matches the value pro-
grammed into bit 11 to O of this register, a refresh
code is sent to the 82750PB. Since these codes tie
up the 82750PB for at least eight 82750PB cycles,
the programmer must ensure that no transfer re-
quests are scheduled to occur during this time.

The line number for the next register transfer is
specified in bits 23 to 12 of this register. If pro-
grammed to occur, REGX will always be the first
transfer request sent to the 82750PB, immediately
after the end of active display.

COLOR REGISTERS

The following registers specify the state of DBU,
DRV, DGY, and ALPHA signals during the field.

Border Color 0x48
31 24 | 23 16 | 15 8l7 0
[ 01001000 | BiuesuColor | Redrv Color | GreensY Color |

The 24 bits of data in this register are sent directly to
the YUV conversion matrix during border time. Bor-
der time is defined as the region in which neither
active display nor blanking is programmed to occur.
The bits should be programmed as RGB values
when the YUV to RGB matrix is not being used.
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The least significant 8 bits are for the ALPHAO regis-
ter and are used during blanking and if the alpha trap
value is not matched. The next 8 bits are for the
ALPHA1 register when the alpha trap value is
matched. The most significant 8 bits provide the al-
pha channel value during the border time.

Blanking Color 0x46
3t 24| 23 16 | 15 8|7 0
[ 01000110 | Blue/U Golor | Red/V Color | Green/Y Golor |

The 24 bits of data in this register are sent directly
through the YUV conversion matrix during the pro-
grammed blanking time.

CONTROL REGISTERS

The following registers are used to define the oper-
ating modes of the 82750DB.

Pixel Control 0x45
23 2 2 19 18 14 13 11 10 9 8 7 6 Q
l SCLK Delay
VU interpoiation Round
Condltional Interpoiation Enable
VU Interiace Enable
4x VU Expand
Pixal Time w
Bits/Pixel
VU Pixal Replicate

Pseudo 16-8it Mode
240855-17

Bits 6:0—SCLK Delay

The number “m” of T-cycles from initiation of a
transfer request on the VBUS until the first SCLK is
asserted by the 82750D8B.
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Bit 7—VU interpoiation Round Bits 18:14—Pixei Time

When equal to 0, this bit means truncate during in- Table 4-2 lists the codes and pixel duration for bits
terpolation. When set to one, this bit means round to 18:14.
odd during interpolation.

Table 4-2. Pixel Times

Bit 8—Conditional Interpolation Enable Code Duration of Pixel
When reset to zero, this bit means all values of Y 0000t 1.0 T-cycle
and U are a full 8 bits of precision. When set to ons, 00010 1.5 T-cycles
this bit means the least bit of the Y sample or the U
sample controls the switching between VU interpola- 00100 2.0 T-cycles
tion and graphics mode. 01000 2.5 T-cycles
10000 3.0 T-cycles
Bit 9—VU Interlace Enable
10001 3.5 T-cycles
Setting this bit to a one causes the interpolator to
output different data on the odd and even fields. 10010 4.0 T-cycles
During the odd field, the odd lines of the interpola- 10100 4.5 T-cycles
tion sequence will be output. During the even field,
the even lines of the interpolation sequence will be 11000 5.0 T-cycles
output. Full lines of the programmed number of sam- 11001 5.5 T-cycles
ples of both the V and U data will be read in during
each VU transfer. Setting this bit to a zero will cause 11010 6.0 T-cycles
horizontally and vertically interpolated data to be 11100 6.5 T-cycles
output on both fields. Only a full line of either V or U <y
samples will be read in during each transfer request 11101 7.0 T-cycles
in this mode. 11110 7.5 T-cycles
00011 8.0 T-cycles
Bit 10—4X VU Expand 24
00101 8.5 T-cycles
When this bit is set to a zero, a 2X expansion in both
directions is performed. By setting this bit to a one, a 00110 9.0 T-cycles
4X expansion is performed. 00111 9.5 T-cycles
01001 10.0 T-cycles
t 11— t
Bits 13:11—VU Sample Selec 01010 10.6 T-cycles
Table 4-1 provides the code and number of V and U 01011 11.0 T-cycles
samples for bits 13:11. .
01100 11.5 T-cycles
Table 4-1. VU Sampling 01101 12.0 T-cycles
Code Number of V And U Samples 01110 13.0 T-cycles
000 0 Samples for Each V and U 01111 14.0 T-cycles
11 32 Samples for Each Vand U
110 64 Samples for Each of V and U
101 96 Samples for Each of V and U
100 128 Samples for Each of V and U
011 160 Samples for Each of Vand U
010 192 Samples for Each of V and U
001 256 Samples for Each of Vand U

| 1-101

This Material Copyrighted By Its Respective Manufacturer



This Materia

82750DB

Bits 21:19—Bits/Pixel

Table 4-3 provides the code and number of bits/pix-
el for bits 21:19.

Table 4-3. Number of Bits/Pixel

Code Number of Bits/Pixel
001 8
010 16
100 32

Bit 22—VU Pixel Replicate

When set to one, each pixel generated by the VU
Interpolator is held for 2-pixel times. This allows an
effective 8X expansion of VU data. This is useful for
high resolution applications where the blanking time
is not sufficient to support higher VU sample loads.

Bit 23—Pseudo 16-Bit Mode

When set to one and 16 bits per pixel is chosen (bits
21:19), the 82750DB is in the 16-bit with Alpha
mode. Setting this signal to zero while in the 16-bit/
pixel mode puts the 82750DB into the 16-bit (655)
mode. This bit represents a “don’t care” input for all
other values of bit/pixel.

General Control 0Ox44

23 17 16

| I

Resarved - Set To Zero l

13 12 11 109 8 7 6 5 4

[T ]
| | e

2x Horizontal Cursor
2x Vertical Cursor
Channel Test Select
Sync Test
Gren
Viden
240855-18

Bits 4:0—Burst Mulitiple

These bits are used to program a divisor of the
FREQIN clock input in order to recover the
3.58 MHz NTSC color subcarrier. The programmed
value is the two’s complement of the desired divisor.
The allowed range of values is 00000 through 11110
which corresponds to divisions of 32 through 2. Note
that the 82750DB must be operating at an integer
multiple of 3.58 MHz for this to work effectively.

Bit 5—Cursor Enable

When set to one, the hardware cursor will output the
cursor data at prescribed intervals if programmed to
do so.
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When this bit is set to one, and the Cursor Enable bit
is set to one, every pixel on each line of the cursor
will be replicated once. Thus a cursor that was
16 x 16 pixels will become 32 x 16 pixels.

Bit 6—2X Horizontal Cursor

Bit 7—2X Vertical Cursor

When this bit is set to one, and the Cursor Enabie bit
is set to one, each line of the cursor will be replicat-
ed once. Thus a cursor that was 16 x 16 pixels will
become a 16 x 32-pixel cursor.

Bit 9:8—Channel Select

These two bits control which output channel is
muxed onto the alpha digital outputs. It allows Y, U,
or V data to be available at the alpha channel. The
coding is provided in Table 4-4.

Table 4-4. Test Mode Select Coding

Code Alpha Channel Output
00 Alpha Channel
01 Y Channel
10 V Channel
11 U Channel

Bit 10—Sync Test

This bit must be set to zero for proper operation.

Bit 11—Gren

This is the Graphics Enable bit for the Y Interpolator.
When this bit is set to one, the pixel is a graphics
pixel, and the switch is zero, a 2X interpolation will
be performed on the pixel.

Bit 12—Viden

This is the Video Enable bit of the Y Interpolator.
When this bit is set to one, the pixel is a video pixel,
and the switch is one, a 2X interpolation will be per-
formed on the pixel.

Bit 16:13—Vblen

These bits program the T-cycle length of each VBUS
code. The VBUS code length will be one T-cycle
longer than the programmed value. These bits must
have a minimum value of 2, and a maximum value of
15.
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Miscellaneous Control 0x43

22 21 20 19 18 17 18 15 14 13 12 11 10 8 B 7

CTTT TTTTLLLLITT] 7

v l l l l M
Reserved Aipha Trap Value
toriw o8 7000} Alpha Trap Select

Line Border Aipha Enable

Replicatel Dightize Enable

E VU interpolstor Output Ensble

Alphe Enable
8275008 Switch on LS8 OF Y
hoce Genlock Enable
Bypass Conversion Matrix
Transter Tning Spik CLUT
Salect Graphics Pass
Video Pass

240855-19

Bits 7:0—Alpha Trap

Bits 7:0 are 8-bit values used for comparison with
the current pixel’s Y value, to select one of two pro-
grammable alpha values.

Bit 8—Alpha Trap Select

A value of one enables the Y value of the current
pixel to be compared with the value in the Alpha
Trap register. If the two values match and Alpha has
been enabled via the Alpha Enable bit, the contents
of the ALPHA1 register are output on ALPHA[7:0]. If
the two values don’t match and Alpha Enable has
been set to one, the content of the ALPHAO register
is output. When Alpha Trap Select is set to a zero in
the pseudo 16- or 32-bit mode, the most significant
byte of the pixel word is output. When Alpha Trap
Select is set to zero in all other modes, the value of
the ALPHAO register is output.

Bit 9—Border Alpha Enable

A value of one enables the eight most significant bits
in the ALPHA register to be output. When set to a
zero, the ALPHAO register is output during border
time.

Bit 10—Digitize Enable

When this bit is set to a one, the FCO signal will be
set to a.one, and the transfer codes for bitmaps will
indicate that write operations should occur.

Bit 11—VU Interpolator Output Enable
This bit enables VU interpolation data to be dis-

played. When set to a zero, all pixels are treated as
graphic pixels.

82750DB

Bit 12—Alpha Enable

When set to one, the alpha output is governed by
the alpha trap value, as described above. When re-
set to zero, the contents of the ALPHAO register is
the alpha output in the 8- and 16-bit modes, and the
explicit ALPHA data encoded in the pseudo 16- and
32-bit modes.

Bit 13—Switchon LS Bitof Y

When set to one, the least significant bit of Y is used
as a Video/Graphics switch in all modes. When re-
set to zero, the least significant bit of U from the
interpolator acts as a switch.

Bit 14—Genlock Enable

This bit enables the genlock mode of the 82750DB.
In this mode, receipt of the external HRESET # sig-
nal during the second half of a scan line will cause
the termination of that scan line. Similarly, receipt of
the externally produced VRESET # signal will termi-
nate the field. In both cases, terminate denotes that
the proper on-chip signals are produced to signify
end of the line and end of the field.

Bit 15—Bypass Conversion Matrix

When this bit is set to a one the YUV to RGB matrix
will be bypassed, and the Y, U, and V data will feed
directly into the Digital to Analog Converters.

Bit 16—Split CLUT

This bit divides the CLUT into an odd and an even
half, depending on the polarity of the Video/Graph-
ics switch. This switch is selectable and may be ei-
ther the LSB of U from the interpolator or Y from the
pixel word. The LSB of the CLUT address is set to
one (odd address) if the Video/Graphics switch is
one; the LSB of the CLUT address is set to zero
(even address) if the Video/Graphics switch is zero.

Bit 177—Graphics Pass

Setting this bit to a one bypasses the CLUT for
graphics pixels, even in non-mixed modes.

Bit 18—Video Pass

When set to a one, all video pixels (luminance val-
ues associated with sub-sampled UV values) will by-

pass the color table. For mixed modes, this corre-
sponds to the switch flag having a value of one.
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Bit 20:19—Transfer Timing Select

These bits are two-bit codes that select one of three
possible transfer shift clock rates. This allows the
operating speed of the 8275008 to be tailored to the
external memory access time. After RESET, the
transfer rate is set to the slowest possible clock rate
(1/3X). The programmed rate is used during all non-
active display times for transferring data from
VRAMSs. It also defines the rate that the border and
blanking data is output. During active display, the
data is read as needed from VRAM using the pro-
grammed timing. The coding of these bits is listed in
Table 4-5.

Table 4-5. Coding of Transfer Timing Select Bits

-
intgl.
Each of the three 8-bit registers contains the bit pat-

tern used when the corresponding bit in the Mask
Set register is asserted.

Mask Set Registers 0X41
3 24 | 28 16| 15 8 | 7 0
[01000001 | Biue/u Color | Red/V Color | Green/Y Color |

This is a 24-bit register that contains the mask bit
pattern for the RGB/YUV color map addresses.
When a bit in this register is asserted, the corre-
sponding bit in the address is set to the value de-
fined in the Mask Data registers.

Bit 21—82750DB Enable

When set to zero, the 82750DB will be the register
equivalent of a 82750DA. When set to a one, all the
features of the 82750DB will be enabled.

Bit 22—Line Replicate Enable

When this bit is set to one, every line in the active
display is generated twice. Each new bitmap transfer
occurs at half the line rate, with a new VBUS code
being used to indicate that a transfer is to take place
without the pitch calculation. The VU Interpolator will
also duplicate the lines it generates, yielding more
time between transfer cycles. This mode is useful for
obtaining a 2X increase in vertical resolution without
the need for increasing the VRAM transfer band-
width.

COLOR MAP REGISTERS
The following registers are used to access and con-

trol the three 256 x 8-bit Color Lookup Tables.

Mask Data Registers 0x42

31 24| 23 16| 15 8|7 0
|O 10000 10| Blue/U Mask Data | Red/V Mask Data | Green/Y Mask Da';l
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Bit 20 Bit 19 Result CLUT Index Register 0x40
0 0 1/3X Transfer (Default) a1 24j23 16[15 o7 0
0 1 1/2X Transfer 01000000 | Notused | NotUsed |YUVCLUT index
1 0 1X Transfer

The CLUT Index register is an 8-bit register used for
loading the color tables. This register maps the user-
specified 6-bit color map address into an 8-bit ad-
dress. A logical OR operation is performed between
the 6-bit address and the 8-bit index word to obtain
the new CLUT address.

Color Lookup Table Addresses 0x00-0x3f

If the 82750DB Enable mode bit in the Miscellane-
ous Control register is set to zero, the CLUT ad-
dresses are decoded to appear as addresses to the
reduced-size 82750DA color table. The least signifi-
cant four bits of the address are used for the Y color
table address, and the upper nibble is used to ad-
dress the V and U color table simultaneously. This is
a compatibility mode for the 82750DA, which has a
reduced-size color table.

N 28 27 24
’ UV Address Y Address

23 16 15 8 7 s}
U Data V Data Y Data I

If the 82750DB Enable mode bit is set to one, the full
color table is used. In this case, the most significant
byte of the 32-bit data word is used as an address to
the color table. The address is ORed with the most
recently ioaded CLUT Index register.

31 30 29 24 23 16 15 8 7 0
L 0 0 YUV Address U Data V Data Y Data I
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82750DB Register Summary

The following table illustrates the register space of the 82750D8B.

Table 4-6. 82750DB Register Space
Address 82750DB Register Address 82750DB Register

0x00-0x0f CLUT Locations 0-15 0x53 Bilanking Stop
Ox10-0x30 CLUT Locations 16-48 0x54 Sync Start
0x31 CLUT Location 49 0x55 Sync Stop
0x32 CLUT Location 50 0x56 Base Counters
0x33 CLUT Location 51 0x57 Cursor Color 1
0x34 CLUT Location 52 0x58 Cursor Color 2
0x35-0x37 CLUT Location 53-55 0x59 Cursor Color 3
0x38 CLUT Location 56 Ox5a Cursor Control
0x39-0x3f CLUT Location 57-63 Ox5b Not Used
0x40 CLUT Index Register 0x5¢ Not Used
O0x41 CLUT Mask Set Register 0x5d Not Used
Ox42 CLUT Mask Data Register Ox5e Not Used
0x43 Miscellaneous Control Ox5f Not Used
Ox44 General Control 0x60 Not Used
0x45 Pixel Control Ox61 Not Used
0x46 Blanking Color 0x62 Not Used
0x47 Alpha Register 0x63 Not Used
0x48 Border Color 0x64 Not Used
0x49 Register Transfer 0x65 Not Used
Ox4a Line Notification and Timing 0x66 Not Used
Ox4b DFL Load 0x67 Not Used
Ox4c Burst Gate Start 0x68 Not Used
Ox4d Burst Gate Stop 0x69-0x6e Not Used
Ox4e Active Region Start Ox6f Not Used
Ox4f Active Region Stop 0x70 Not Used
0x50 Equalization Parameters 0x71-0x7f Not Used
0x51 Serration Start 0x80-0xfe Not Used
0x52 Blanking Start Oxff Stop Code

This Materi al
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5.0 ELECTRICAL DATA

Maximum Ratings

Table 5-1 is a stress rating only, and functional oper-
ation at the maximums is not guaranteed. Functional
operating conditions are given in the DC and AC

Characteristics (Tables 5-2, 5-3, 5-4, and 5-5).

n

intal.
Exposure to the Maximum Ratings may affect device
reliability. Furthermore, although the 82750DB con-
tains protective circuitry to resist damage from static

electrical discharge, always take precautions to
avoid high static voitages or electric fields.

Table 5-1. Absolute Maximum Requirements

Condition

Maximum
Requirement

Case Temperature under Bias

—65°Cto 110°C

Storage Temperature

—65°C to 110°C

Voltage on Any Pin with Respect to Ground —0.5Vto Vg + 0.5V

Supply Voltage with Respect to Vgg

—0.5Vto +6.5V

DC Characteristics
Table 5-2. DC Characteristics Vcc = 5V £ 10%, Tcase = 0°C to +95°C

Symbol Parameter Min Typ Max Unit Notes

ViL Input LOW Voltage -0.3 0.8 v

Vin input HIGH Voltage 2.0 Vce +0.3 v

Vor Output LOW Voltage 0.2 0.4 v loL = 4.0 mA(

VoH Output HIGH Voltage 2.4 3.0 \ loq = —1.0mA()

L Input Leakage Current —10 +10 nA Vss < Vin < Vo

loz Output Leakage Current —10 +10 pA Vss < VN < Ve

icct Power Supply Current 185 250 mA 28 MHz(2)

lcenNT Power Supply Current 140 190 mA 28 MHz(3)

lcer Power Supply Current 280 375 mA 45 MHz(2)

lcenT Power Supply Current 215 285 mA 45 MHz(3)

CiN Input Capacitance 10.0 pF Fc = 1 MHz(4)

Cout Output Capacitance 12.0 pF Fc = 1 MHz(4)

CFREQIN FREQIN Input Capacitance 20.0 pF Fe = 1 MHz(4)
NOTES:

1. Measured with FREQIN = 7 MHz.
2. Typical current value measured under typical conditions with the Digital Outputs (DGY, DRV, and DBU) toggling. Maximum
current value guaranteed with 50 pF maximum output loading. Analog Outputs disabled.

3. Typical current value measured under typical conditions with the Digital Outputs (DGY, DRV, and DBU) not toggling.
Maximum current value guaranteed with 50 pF maximum output loading. Analog Supply Current IACC not included.

4. Not 100% tested.
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AC Characteristics
Table 5-3. AC Characteristics at 28 MHz Voc = 5V £ 10%, Tcase = 0°C to 85°C, C = 50 pF
Symbol Parameter Min Max Unit Figure Notes
Frequency 7 28 MHz 1X Clock
t4 FREQIN Period 35 140 ns 5-1
to FREQIN High Time 12 23 ns 5-1 (Note 1)
t3 FREQIN Low Time 12 23 ns 5-1 (Note 1)
t4 FREQIN Fall Time ns 5-1
ts FREQIN Rise Time ns 5-1
tea HSYNC, VSYNC, CSYNC, BG, FCO 24 ns 5-2
Valid Delay
teb VBUS[3:0] Valid Delay 26 ns 5-2
t7 RESETB#, VRESET #, HRESET #, 0 ns 5-3
DISDIG, TESTACT Setup
ts RESETB # 13 ns 5-3
to SCLKI1:0] Valid Delay High 14 ns 5-4 1X Mode
t0 SCLK[1:0] Valid Delay Low Yty + 14| ns 5-4 1X Mode
t11 SCLK([1:0] Valid Delay 14 ns 5-5,5-6 1/2X, 1/3X Mode
ti2 DATAIN[31:0] Setup 5 ns | 5-4,5-5,5-6
t13 DATAIN[31:0] Hold 5 ns | 5-4,5-5,5-6
t14 PIXCLK Valid Delay oty + 20 [ ns 5-7 (Note 2)
tis PIXCLK Valid Delay 20 ns 5-7 (Note 3)
t16 DRV{7:0], DGY[7:0], DBU[7:0}, 3 ns 5-8
ALPHA[7:0}, ACTDIS, CB, BPP[0],
BPP[1] Output Setup
ty7 DRV[7:0], DGY[7:0], DBU[7:0], 15 ns 5-8
ALPHA[7:0], ACTDIS, CB, BPP(0],
BPP{1] Output Hold
t1s VBUS[3:0], SCLK[1:0], FCO, 30 ns 5-9 (Note 4)
HSYNC, VSYNC, CSYNC, CB, BG,
PIXCLK, DRV[7:0], DGY[7:0],
DBU[7:0], ALPHA[7:0], ACTDIS,
BPP[0], BPP[1] Float Delay
t1g DISDIG, DRV[7:0], DGY[7:0], 3t4 ns 5-10
DBU{7:0], Digital Output
Disable Delay
too DISDIG, DRV{7:0}, DGY[7:0l], 3t ns 5-10
DBU(7:0], Digital Output Enable
Delay
t21 DISDAC, RV, GY, BU Analog Output 19 ns 5-11 (Note 6)
Disable Delay
to2 DISDAC, RV, GY, BU Analog 19 ns 5-11 (Note 6)
Output Enable Delay

This Materi

al Copyrighted By Its Respective Mnufacturer

1-107



82750DB

NOTES:

| intgl.

1. This assumes a 35ns period. For other speeds, the FREQIN High and Low Times should fall within a 40% to 60% duty

cycle.

2. For integer pixel times t44 is the Valid Detay on all assegtions of PIXCLK during active display time.

3. For non-integer pixel times ty5 is the Valid Delay on alternating assertions of PIXCLK during active display time.
4. Not 100% tested.
5. All AC specifications are measured at the 1.5V crossing point with a 50 pF load.
6. Analog output delay is guaranteed at the 50% level of the full scale transition with R| = 1000 and C| = 25 pF.

AC Characteristics

Table 5-4. AC Characteristics at 45 MHz Voc = 5V +£10%, Tcase = 0°C to 95°C, C = 50 pF

Symbol Parameter Min Max Unit Figure Notes
Frequency 7 45 MHz 1X Clock
t4 FREQIN Period 22 140 ns 5-1
to FREQIN High Time 15 ns 5-1 (Note 1)
t3 FREQIN Low Time 15 ns 5-1 (Note 1)
4 FREQIN Fall Time 4 ns 5-1
t5 FREQIN Rise Time 4 ns 5-1
tea HSYNC, VSYNC, CSYNC, BG, FCO 20 ns 5-2
Valid Delay
teb VBUSI[3:0] Valid Delay 26 ns 5-2
t7 RESETB#, VRESET#, HRESET #, 0 ns 5-3
DISDIG, TESTACT Setup
ts RESETB# 13 ns 5-3
tg SCLK([1:0] Valid Delay High 12 ns 5-4 1X Mode
ti0 SCLK{1:0] Valid Delay Low Yoty + 121 ns 5-4 1X Mode
ty1 SCLK{1:0] Valid Delay 12 ns 5-5, 5-6 1/2X, 1/3X Mode
t12 DATAIN[31:0] Setup ns | 5-4,5-5, 5-6
t13 DATAIN[31:0] Hold ns | 5-4,5-5,5-6
t14 PIXCLK Valid Delay Yoty + 20| ns 5-7 (Note 2)
t1s PIXCLK Valid Delay 20 ns 5-7 (Note 3)
t1g DRV([7:0], DGY[7:0], DBU[7:0], 0 ns 5-8
ALPHA[7:0], ACTDIS, CB, BPP[0],
BPP[1]/VUGR Output Setup
t47 DRV[7:0}, DGY[7:01, DBU[7:0], 10 ns 5-8
ALPHA[7:0], ACTDIS, CB, BPP[0],
BPP{1]/VUGR Output Hold
t4g VBUS[3:0], SCLK[1:0], FCO, 30 ns 5-9 (Note 4)
HSYNC, VSYNC, DRV{7:0],
DGY[7:0], ALPHA[7:0], ACTDIS,
BPP[0], BPP{1]/VUGR Float Delay
t1g DISDIG, DRV[7:0], DGY[7:0], 3tq ns 5-10
DBU{7:01, Digital Output Disable
Delay
1-108
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AC Characteristics (Continued)
Table 5-4. AC Characteristics at 45 MHz Vo = 5V +10%, Tcagg = 0°C to 95°C, C| = 50 pF

Symbol Parameter Min | Max | Unit | Figure | Notes
too DISDIG, DRV[7:0], DGY[7:0], DBU[7:0l, Digital Output 3ty ns 5-10
Enabie Delay

toq DISDAC, RV, GY, BU Analog Output Disable Delay 19 ns 5-11 | (Note 6)

too DISDAC, RV, GY, BU Analog Output Enable Delay 19 ns 5-11 | (Note 6)
NOTES:
1. This assumes a 22ns period. For other speeds, the FREQIN High and Low Times should fall within a 40% to 60% duty
cycle.

2. For integer pixel times ty4 is the Valid Delay on all assertions of PIXCLK during active display time.

3. For non-integer pixel times ty5 is the Valid Delay on alternating assertions of PIXCLK during active display time.
4. Not 100% tested.

5. All AC specifications are measured at the 1.5V crossing point with a 50 pF load.

6. Analog output delay is guaranteed at the 50% level of the full scale transition with R = 100 and C| = 25 pF.

E(——cz —> :
FREQIN 2071 5 , | B —>
1.5V | i 5V 5V
o8V~ | oy !
>l e >iu e i
— i —————>
240855-20
Figure 5-1. Clock Waveforms
meom
1
1
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1
K 15v
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Figure 5-2. Output Waveforms
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| .
]
->ite -
-)i 17 €
D S 2
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Figure 5-3. Input Waveforms
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Figure 5-4. 1X SCLK Mode
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Figure 5-5. 1/2X SCLK Mode
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Figure 5-6. 1/3X SCLK Mode
1-110

This Materia

Copyri ght ed

By Its Respective Manufacturer



i I"l‘tel ® 82750DB

—t—
. y ' . '
FREQIN 1.5V N
] : 1 1
¥ ' 1
[ N 1
P ! ' . '\
PIXCLK ) M ' 7(_:-\_
) i t15| :: ; : ‘_.: ! t
i e tygm T T NS
= ta
240855-26
Figure 5-7. PIXCLK Waveforms
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Figure 5-8. Output Setup and Hold
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Figure 5-9. TESTACT # Float Delay
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Figure 5-10. DISDIG to Digital Output Delay
DISDAC L sy
RV : iy
or D NN
1K T
EN\J INDICATES HIGH~IMPEDANCE STATE
240855-39
Figure 5-11. DISDAC to Analog Output Delay
Digital to Analog Converter Electrical Characteristics
Table 5-5. DAC DC Characteristics AVcc = 5V £10%; Tcasg = 0°Cto +95°C
Symbol Parameter Min Typ Max Unit | Notes
Iref Reference Current 1000 pA
Ifs Output Current* 0.93 * (255/18.5) * Iref 1.07 * (255/18.5) * Iref | mA | (Note 1)
(Full Scale)
Vis Output Voltage 1.0 1.5 \
(Full Scale)
INL Integral Nonlinearity 1.0 +3 LSB
DNL Differential +1 LSB
Nonlinearity
IACC Anaiog Supply 3*Hs+8 mA | (Note 2)
Current
DDTR DAC to DAC Tracking 2.0 5.0 % | (Note 3)
at Full Scale
Cout Output Capacitance 12 pF | (Note 4)

NOTES:

1. Maximum Ifs aliowed = 14.7 mA.

2. Maximum IACC aliowed = 52.8 mA. Typical value of IACC = 3 * Ifs + 6.

3. Maximum deviation between RV, GY and BU outputs at fullscale output voltage.
4. Not 100% tested.

5. All DAC testing done with Iref = 1000 microamps.
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Table 5-6. DAC AC Characteristics

Symbol Parameter Min Typ Max Unit Notes
tr, tf Rise/Fall Time 10 ns (Note 1)
ClkF Clock Feedthrough —28 dB (Note 2)
GIEn Glitch Energy 100 pV-sec (Notes 2, 3)
Skew Output Skew 3 ns
Xtlk Crosstalk 200 pV-sec (Note 2)
NOTES:
1. Maximum value is for R = 1000 and C; = 25 pF. Defined as 10% to 0% of full scale transition.
2. Assumes an 80 MHZz filter on output. 1

3. Glitch energy generated from the influence that 2 active outputs have on an idle output.
4. DISDIG must be tied high.
5. Assumes the use of 0.1 uF capacitor between VGCS and AVcc and 0.1 pF and 10 pF capacitors between IREFIN and

AVce.
IREFIN — } Cround
Vecs
Ayss * Ground
8275008 =G =56 =G
U i T T o 45V (Ao)
R - - - To
[ [P —— Monitor
i [ SR G GA— R
q L R QL L R G R R
240855-29
R«] = 75Q
RL = Load Resistance
Ciy = 01 pF
Cz = 10 uF
C, = Load Capacitance
_ 285,
Ifs = 185 Iref
Vis = Ifs * R_
where:
0 < lout < Ifs
0 < Vout < Vs
Tr= Tt = 3 *RL(CL + Cour)

Figure 5-12. Typical Output Configuration
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Output Delay and Rise Time versus Load Capacitance

nom+6

nom +4
Typical
Output /

Delay Nom+ 2 /
(ns)
nom
nom-2

50 75 100 125 180

C, (picofarads)
240855-30

NOTE:
This graph will not be linear outside of the C|_ range shown. nom = nominal value given in AC Characteristics table.

Figure 5-13. Typical Output Valid Delay versus Load Capacitance under Worst Case Conditions

7

6

5

Rise 4 /

Time (ns) 3 ‘/
0.8v-2.0V

2 /

1

0

25 S0 75 100 125 150

C, (picofarads)
240855-31

NOTE:
This graph will not be linear outside of the C|_ range shown.

Figure 5-14. Typical Output Rise Time versus Load Capacitance under Worst Case Conditions
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6.0 MECHANICAL DATA 3. Datums A-B and -D- are to be determined where
center leads exit plastic body at datum plane -H-.

4. Controlling dimension is the inch.

Packaging Outlines and Dimensions 5. Dimensions D4, Dy, E4, and E, are measured at

Intel packages the 8275008 in a Plastic Quad Flat the mold parting line and do not include mold pro-
Pack (PQFP). Table 6-1 gives the symbol list for the trusion. Allowable mold protrusion is 0.18 mm
PQFP. (0.007 in.) per side.
6. Pin 1 identifier is located within one of the two
Table 6-1. PQFP Symbol List zones indicated.
Letter or D ioti ¢ DI . 7. Measured at datum plane -H-.
Symbol escription of Dimensions 8. Measured at seating plane datum -C-.
A Package Height: Distance from _ . . it
Seating Plane to Highest Point of Table. 62 provides outline characteristics for
0.025-in. pitch.
Body
Aq Standoff: Distance from Seating Table 6-2. Intel Case Qutline Drawings
Plane to Base Plane for PQFP at 0.025 Inch Pitch
D/E Overall Package Dimension: Lead Symbol Description Min Max
Tip to Lead Tip N Leadcount 132 132
D4/E4 Plastic Body Dimension A Package Height 0.160 0.180
Do/E2 Bumper Distance A Standoff 0.020 0.040
Ds/Es | Footprint D.E | Terminal Dimension| 1.070 1.090
D4/E4 Foot Radius Location D1, E; | Package Body 0.947 0.953
L1 Foot Length Dy, E; | Bumper Distance 1.097 1.103
N Total Number of Leads Ds,E; |Lead Dimension | 0.800 REF | 0.800 REF
The PQFP has the following specifications: D4, E4 | Foot Radius 1.023 1.037
1. All dimensions and tolerances conform to ANSI Location
Y14.5M-1982. Lq Foot Length 0.020 0.030
2. Datum plane-H-is located at the mold parting line
and coincident with the bottom of the lead where
lead exits plastic body.
02
0 [®]8.2¢ .2e8)@[c[AB-8D[0B]
01 (—BASE PLANE
@&h b AL

€2 € El

A
®10.20 (.288)W[c[2®-8Q[0B - CCISEATING PLANE
(&]e.18 (.po4)]

mm (inch) 240855-32

Figure 6-1. Principal Dimensions of the 82750D8B in the 132-Lead PQFP Package
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Eas e B[cAD-3D[0B A

.41 ¢(.81&)
2.29 (.g308)

9.20 ¢.ges
9.14 (.285)

l 31 (.012) - p=
8.20 <.088) ——— A€ '-%:m

Li
8 DEG.

¢ DEG.

DETAIL J DETAIL L
mm (inch) 240855-36

Figure 6-2. 132-L.ead PQFP Mechanical Package Detail—Typical Lead

.85
(.948)

-
N
[N

.98 (.835) MIN.

1.32 (.95
1.22 (.048) L—"
2.83 «.988)
0.9¢ (.83 HIN.j 1.93 (.9876)
2.83 ¢.880)
1.93 (.87

02
DETAIL M 240855-34

mm (inch)
Figure 6-3. 132-Lead PQFP Mechanical Package Detail—Protective Bumper

\ 02 [®]e.25 Ca1mx@[c[A® -8B |D
LL1.282 M/ CINZINY [A-B

L D1 S18.25 .o M[c[A®-B®[0B® 1A
{1 L[.082 Mv/MM CIN/INY[A-B

3.81 (.15@) MAX TYP

SEE DETAIL M

1.91 <.875) MAX TYP

&[0.25 .a1®W[c[A®-8® 0
882 MM/MM (IN/IND |O

|&18.25 (.81)M[C[A®D -8B [0C
.82 MH/MH (IN/IN) O
240855-33

mm (inch)

Figure 6-4. Detailed Dimensions of the 82750DB in the 132-Lead PQFP Package—Molded Details
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- rEE )
I

I
; ¥
SEE DETAIL L
SEE DETAIL J
fo——— D3/ES ———eqf
Da/E4
I 0/t

) 240855-35
mm (inch)

Figure 6-5. Detailed Dimensions of the 82750DB in the 132-Lead PQFP Package—Terminal Details

NOTES:
ALL DIMENSIONS AND TOLZRANCES CONFORMt TO ANS] Y14.5M-1982

OATUM PLANE EHJ  LOCATED AT THE MOLD PARTING LINE AND
COINCIDENT WITH THE BOTTOM OF THE LEAD WHERE LEAD EXITS PLASTIC BODY

DATUNE AND (B TO BE DETERMINED WHERE CENTER LEADS EXIT
PLASTIC BODY AT DATUM PLANE EH3

CONTROLL ING DIMENSION, [NCH

DIMENSIONS DL, D2, E1 AND E2 ARE MEASURED AT THE MOLD PARTING LINE.
DOl AND €1 DO NOT INCLUDE AN ALLOWASLE MOLD PROTRUBION OF €.18 Mt
C.687 [N) PER SIDE. 02 AND €2 DO NOT INCLUDE A TOTAL ALLOWABLE
MOLD PROTRUBION OF @.18 MM (.997 IN) AT MAXIMUM PACKAGE SIZE.

PIN | [DENTIFIER I8 LOCATED WITHIN ONE OF THE TWO ZONES INDICATED

MEASURED AT DATUM PLANE £H3

BB D> B BPDP

MEASURED AT SEATING PLANE DATUM ET3
240855-37
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Package Thermal Specifications

The 82750DB is specified for operation when T¢
(the case temperature) is within the range of 0°C to
95°. Tc may be measured in any environment to de-
termine whether the 82750DB is within specified op-
erating range. The case temperature should be mea-
sured at the center of the top surface.

Ta (the ambient temperature) can be calculated
from 8¢ca (thermal resistance from case to ambient)
with the following equation:

Ta=Tc — P*6ca

intgl.

Typical values for 8ca at various airflows are given
in Table 6-3 for the 132-lead PQFP package when
using the digital outputs. Table 6-4 shows the maxi-
mum T, allowable (without exceeding T¢) at various
airflows. The power dissipation (P) is calculated by
using the typical supply currents at 5V as shown in
Table 5-2.

Similarly, when using the analog outputs, the maxi-
mum T allowed is a function of Ifs. The equation for
calculating the power is given in the following equa-
tion which can then be used in calculating the maxi-
mum Ta.

P =5V*(cont + B Its + 6))

Table 6-3. Thermal Resistances (°C/W)

0ca Versus Airflow—ft/min (m/sec)

Package 0 200 400 600 800 1000
0) (1.01) (2.02) (3.04) (4.06) (5.07)
132-Lead PQFP 26.0 175 14.0 115 9.5 8.5
Table 6-4. Maximum Tp, at Various Airflows (°C)
Ta Versus Airflow—{t/min (m/sec)

Package Frequency 0 200 400 600 800 1000
(MHz) (0) (1.01) (2.03) {3.04) (4.06) (5.07)

132-Lead PQFP 28 7 79 82 84 86 87

45 59 71 75 79 82 83
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