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intgl.

INTRODUCTION

The Keying and Audio Gate Array (KAGA) serves
three functions: (1) It is the interface between the
Audio Digital Signal Processor (ADSP) and both the
DVI Bus and the analog conversion components; (2)
it generates keying signals to allow various video
sources to be combined; (3) it contains portions of
the phaselock loop which both provides video gen-
lock capability and generates clock signals for the
entire DVI System.

The following figure shows a simplified block dia-
gram of the KAGA gate array interconnections in a
typical DVI system. The ADSP outputs stereo digital
audio to a duai D/A converter through a set of regis-
ters in the gate array. These analog outputs, filtered
to a 17 KHz bandwidth, comprise the audio output of
the DVI system. Similarly, digital stereo audio is input
to the ADSP from a dual A/D converter through a
set of registers in the gate array. Additional registers
in KAGA provide the mechanism for the ADSP to
communicate with DVI Bus components, especially
the Host Processor for programming information and
VRAM for audio data.

The KAGA chip provides the control signais for ana-
log muitiplexing the Intel 82750DB DVi Display Proc-

82750LA

essor (DB) video with either the host’s VGA video or
an external source on a pixel-by-pixel basis. The ac-
tual video source selection is performed in mux
chips capable of instantaneously switching inputs.
The control for the keying is generated in KAGA for
the VGA video by monitoring the video feature bus
and in a black detect circuit for the external RGB
video. The keying parameters are determined by
registers in the gate array.

In order for the DB video to be combined with other
video sources into a unified video stream, the sourc-
es must be synchronized or genlocked; i.e. their hor-
izontal and vertical scanning must be carefully
aligned. This is accomptlished, in part, by synchroniz-
ing the DB horizontal scanning to either the VGA or
external RGB horizontal sync using a phaselock
loop. The loop is comprised of a phase detector and
input counters in the gate array and a loop filter and
VCO located off-chip. Together, these components
lock the horizontal syncs and provide a pixel clock
for the DB video. Alternatively, when genlocking is
not required, the phaselock loop can be locked to a
10 MHz crystal to generate the timing for a wide
variety of video formats, with pixel rates up to
50 MHz. The selection of clock and sync sources, as
well as phaselock loop parameters are determined
by registers internal to KAGA.

Manufactured and tested for Intel by Texas Instruments in accordance with Texas Instruments, internal standards.
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intel . 82750LA

1.0 PIN DESCRIPTION

1.1 Pinout

144 CJ RoB_OFT
110 ] oe_key
109 O ooT_CLk
111¢] vre_o
1120 vee_1 s0_ene F108
1130 vee_2 EXTERNAL 3107
114 ] vre_3 vea 103
115 vFe_4 ovi P02
118 ] vFB_S ADV_VGA 3105
117 vFe_e
18] vre_7
Pu 3133
139 ] vCO_IN PD [132
136 [] 10MHZ_IN
149 ] svs_cik 08_HRST* 3137
pe_vRsT# 138
120 (] voA_HSYNC nsvae 3131
119 ] VGA_VSYNC vsvie P13e
127 ] DB_HSYNC DB_CLK [J148
126 [} DB_VSYNC DB_CLKIN [)147
125 ] DB_CSYNC VICLK [J142
124 [ RGB_HSYNC victkin 3143
123 [ RGB_VSYNC
129 [ CAP_HSYNC KLko s
128 [ CAP_YSYNC
Ao scLk aso
;iE A PLavL_R P29t
750 22 welk sz
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PINT® 45
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241346-2
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TOP VIEW

82750LA — KAGA

241346-3

Figure 1-1. 82750LA Pinout
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Table 1-1. Pin Cross Reference by Pin Name

N:ir:e Location N:i:re Location N:Ir:e Location N:::e Location
1OMHZ__IN 136 DWR# 48 MD18 17 TD12 66
A0 73 EXT_RGB 144 MD19 16 TD13 67
At 74 EXTERNAL 107 MD20 15 TD14 68
A2 75 FSYNC 88 MD21 14 TD15 69
A3 76 GAVALEN 155 MD22 13 TEST# 40
ADV_VGA 105 GND 2 MD23 12 V1CLK 142
AREQ# 95 GND i1 MD24 10 V1CLKIN 143
ASEL # 150 GND 20 MD25 9 V__SYNC 130
BCLK 90 GND 30 MD26 8 VA2 85
BD_EN# 106 GND 41 MD27 7 VA3 84
BEO # 159 GND 61 MD28 6 VA4 83
BE1# 158 GND 82 MD29 5 VA17 77
BE2# 157 GND 100 MD30 4 VA18 78
BE3# 156 GND 104 MD31 3 VA19 79
BUSEN # 154 GND 108 MINT # 44 Veo 1
CAP HSYNC 129 GND 121 MSTRB # 151 Voo 21
CAP VSYNC 128 GND 135 NC 80 Vco 39
CAPLR 86 GND 141 NC 134 Vee 60
CINT # 71 GND 148 NC 160 Veo 81
DB CLK 146 HSYNC 131 PD1 132 Veo 97
DB CLKIN 147 ICLKD 96 PINT # 45 Vco 101
DB CSYNC 125 IDFLAG 46 PLAYL_R 91 Ve 122
DB HRST # 137 MDO 31 PU1 133 Vee 140
DB HSYNC 127 MD1 32 RESET # 42 Voo 145
DB_VRST# 138 MD2 33 RGB_HSYNC 124 VCO__IN 139
DB__VSYNC 126 MD3 34 RGB__VSYNC 123 VFB_0 111
DBG # 49 MD4 35 SCLK 87 VFB__1 112
DBKEY 110 MD5 36 SYS_CLK 149 VFB_2 113
DBR # 70 MD6 37 TDO 52 VFB_3 114
DBS # 50 MD7 38 TD1 53 VFB_4 115
DFLAG 43 MD8 29 TD2 54 VFB__5 116
DIN 89 MD9 28 TD3 55 VFB__6 117
DMS # 51 MD10 27 TD4 56 VFB__7 118
DOT_CLK 109 MD11 26 TD5 57 VGA 103
DOUT 93 MD12 25 TD6 58 VGA_HSYNC 120
DRD # 47 MD13 24 TD7 59 VGA__VSYNC 119
DRS # 72 MD14 23 TD8 62 VWE # 152
DSTRB # 153 MD15 22 TD9 63 WDCLK 92
DVI 102 MD16 19 TD10 64 X 98
DVINT # 94 MD17 18 TD11 65 XO 99
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Table 1-2. Pin Cross Reference by Pin Number
N:Il:e Location N:I:\e Location N:::e Location N:::e Location

1 Vee 41 GND 81 Vco 121 | GND
2 GND 42 RESET # 82 GND 122 | Vo
3 MD31 43 DFLAG 83 VA4 123 RGB__VSYN
4 MD30 44 MINT # 84 VA3 124 RGB._HSYNC
5 MD29 45 PINT # 85 VA2 125 DB_CSYNC
6 MD28 46 IDFLAG 86 CAPL_R 126 | DB__VSYNC
7 MD27 47 DRD # 87 SCLK 127 | DB_HSYNC
8 MD26 48 DWR # 88 FSYNC 128 CAP__VSYNC
9 MD25 49 DBG # 89 DIN 129 CAP__HSYNC

10 MD24 50 DBS # 90 BCLK 130 V_SYNC

11 GND 51 DMS # 91 PLAYL__R 131 H_SYNC

12 MD23 52 TOO 92 WDCLK 132 PD1

13 MD22 53 ™1 93 DOUT 133 PU1

14 MD21 54 TD2 94 DVINT # 134 NC

15 MD20 55 TD3 95 AREQ# 135 GND

16 MD19 56 TD4 96 ICLKD 136 10MHZ_IN

17 MD18 57 TDS 97 Vee 137 DB_HRST #

18 MD17 58 TD6 98 Xl 138 | DB__VRST#

19 MD16 59 TD7 99 X0 139 | VCO__IN

20 GND 60 Vee 100 | GND 140 | Vo

21 Ve 61 GND 101 | Voo 141 | GND

22 MD15 62 TD8 102 DVI 142 V1CLK

23 MD14 63 TD9 103 VGA 143 V1CLKIN

24 MD13 64 TD10 104 GND 144 EXT__RGB

25 MD12 65 TD11 105 ADV__VGA 145 Veo

26 MD11 66 TD12 106 BD_EN# 146 DB_CLK

27 MD10 67 TD13 107 EXTERNAL 147 DB__CLKIN

28 MD9 68 TD14 108 GND 148 GND

29 MD8 69 TD15 109 DOT__CLK 149 SYS__CLK

30 GND 70 DBR # 110 DBKEY 150 | ASEL#

31 MDO 71 CINT # 111 VFB..0 1561 MSTRB #

32 MD1 72 DRST # 112 VFB__1 152 VWE #

33 MD2 73 A0 113 VFB__2 163 DSTRB #

34 MD3 74 A1l 114 VFB__3 154 BUSEN #

35 MD4 75 A2 115 VFB__4 155 GAVALEN

36 MD5 76 A3 116 | VFB_5 156 | BE3+#

37 MD6 77 VA17 117 VFB__6 157 BE2+#

38 MD7 78 VA18 118 VFB__7 158 BE1#

39 Vce 79 VA19 119 VGA__VSYNC 159 BEO #

40 TEST # 80 NC 120 VGA_HSYNC 160 NC
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82750LA

1.2 Pin Descriptions

1.2.1 KAGA AUDIO AND DVI BUS SIGNAL DEFINITIONS

Symbol

Type

Name and Function

A3-A0

A3-A0: DSP address output used in the decode of external data memory and boot
memory space.

AREQ#

AUDIO REQUEST SIGNAL: This signal is asserted indicating that the DSP is
requesting control of the DMA Channel for VRAM accesses.

ASEL #

AUDIO SELECT SIGNAL: This signal indicates that the Host has acknowledged
the audio request.

BCLK

DAC BIT CLOCK SIGNAL: The rising edge of this clock will shift the serial data into
the internal serial shift register of the DAC.

BE#3-BE#0

BI

BYTE ENABLES 3-0: These signals are used by PB and DVI bus devices to
indicate which bytes in the 32-bit VRAM word are being accessed. These signals
should be driven by the device causing the DVI bus cycle during a VRAM access.
These signals are driven by the host interface logic during a host access of
registers residing in KAGA.

BUSEN#

BUS ENABLE SIGNAL: This signal is driven by PB in response to the HREQ #
signal. BUSEN # indicates that the DVI bus can now be used by KAGA provided the
ASEL # signal is asserted.

CAPL__R

CAPTURE LEFT/RIGHT CLOCK: This signal is generated in the ADC. KAGA
receives this clock from the ADC whose output frequency is at the word rate. When
this clock is high, left channel data is output. When this signal is low, right channel
data is output.

CINT #

CAPTURE INTERRUPT: Generated internal to KAGA. This signal is connected to
the highest priority interrupt on the DSP (IRQ2 #). The signal CAPL__R initiates a
CINT #. CINT # is negated when either of the audio input registers are read.

DBG#

BUS GRANT INPUT: This signal originates from the DSP (signal BG #). Control of
the DSP bus is transferred to the DV Device when the DSP asserts the BG #
signal.

DBR#

BUS REQUEST OUTPUT: This signal is connected to the DSP BR # signal. When
the DVI Device requires access to the DSP external bus or if the DVI Device must
halt the DSP it will assert DBR #. If the DSP is not performing an external access,
then it will respond to the DBR # signal in the same cycle by tri-stating the DSP data
and address bus as well as DMS #, DBS #, DRD #, and DWR #.

DBS#

BOOT MEMORY SELECT: This signal is the DSP BMS # signal. The DSP signal
DBS+# is used to select the boot memory interface.

DFLAG

DSP FLAG: This signal is the DMARDY (DMA Ready) signal generated internal to
KAGA. This signal is tied to the asynchronous input Fi (Flag In) of the DSP. When
DMARDY is asserted (high) the DSP is then able to read or write VRAM.

DIN

SERIAL DATA INPUT: This is the serial data received from the ADC. Audio data
bits are presented MSB first, in 2’s complement format.

DVINT #

DVI DEVICE INTERRUPT: Generated internal to KAGA. This signal is asserted
when the DSP writes to the Message to DVI Device register (MDVI). This signal is
negated when the DVI Device reads the most significant byte of the MDVI register.

DMS #

DATA MEMORY SELECT: DSP strobe signal for data memory accesses. When the
DMS # signal is asserted this indicates that the address bus is being driven with a
data memory address and memory can be selected.

DOUT

DATA QUTPUT: Serial data presented to the playback DAC. The DAC receives this
data (with the MSB first) in Binary Two’s Complement (BTC) form. The DAC takes
this data as input and converts it into analog form.

This Materia
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1.2.1 KAGA AUDIO AND DVI BUS SIGNAL DEFINITIONS (Continued)

Symbol

Type

Name and Function

DRD #

MEMORY READ ENABLE INPUT: This signal is the DSP RD # signal. RD # is a DSP
controi signal, indicating the direction of the data transfer. When this signal is
asserted the operation will be a DSP read of internal registers to KAGA.

DRST #

DSP RESET: DRST # halts DSP execution and returns all registers to a known state.
When this bit is negated, the booting sequence takes place.

DWR #

MEMORY WRITE ENABLE INPUT: This signal is the DSP WR # signal. WR# is a
DSP control signal, indicating the direction of the data transfer. When this signal is
asserted the operation will be a DSP write to internal registers of KAGA.

DSTRB #

DEVICE STROBE: This signal is used to access one of the eight DVI Devices. This
signal is generated whenever a VRAM access falls above the 15M byte boundary.

FSYNC

FRAME SYNC SIGNAL: This signal is generated internal to the ADC. KAGA receives
this clock from the ADC. This is an output clock which goes high coincident with the
start of the first data bit (MSB) and falls immediately after the last data bit (LSB).

GAVALEN

GATE ARRAY VALID ADDRESS LATCH ENABLE: This signal is used to latch the
VRAM address from the MD31-MDO) ilines. The MD31-MDO) bus is latched at the
falling edge of GAVALEN. When GAVALEN and BUSEN # are asserted, the MD31—~
MDO) bus is used for VRAM address information.

ICKLD

INPUT CLOCK DIGITAL: This clock is generated in KAGA. This is the source clock
for the ADC. This clock runs the digital filter internal to the ADC on the CS2 board.
ICLKD must be 384 times the desired sample rate.

IDFLAG

INPUT DSP FLAG: Input signal to KAGA form the DSP. This signal may be set,
toggied, or cleared in software to signal events or conditions to the DVI Device.

MD31-MDO

Bl

MEMORY DATA: This bus is the DVI bus data path. MD(0) is the ieast significant bit.
This bus can be used at the start of a DVI bus cycle to temporarily hold the VRAM
address until latched by GAVALEN.

MINT #

MESSAGE BIT: Generated in KAGA. This signal is asserted when the DVI Device
completes a write to the Message to DSP register (MDSP). This signal is negated
when the DSP reads the MDSP register.

MSTRB#

MEMORY STROBE: This signal is used to latch data during a VRAM access. This
signal is generated whenever a VRAM access falls below the 15M byte boundary.

PINT #

PLAYBACK INTERRUPT: Generated in KAGA. Interrupt signal to the DSP. This
signal is connected to the next highest priority interrupt on the DSP (IRQ1 #). The
frequency of PINT # is equivalent to the audio output sample rate. This signal is
negated when either of the audio playback registers are written.

PLAYL_R

PLAYBACK LEFT/RIGHT CLOCK: This signal is the playback left/right selector
signal. PLAYL__R has a 50% duty cycle and is equivalent to the playback sample
rate. When this signal is high the DOUT data is right channel information.

RESET #

KAGA RESET INPUT: This signal when asserted will initialize KAGA internal
registers and counters. When asserted, KAGA will place the DSP in a reset state.

SCLK

SERIAL DATA CLOCK: Capture bit clock generated internal to the ADC. Data is
clocked out on the rising edge of this clock. This signal is 64 times the source clock
(ICLKD) of the ADC.

TD15-TDO

Bl

DSP DATA BUS: Data communications for register transfers between KAGA and
DSP.

TEST#

TEST PIN: When this signal is asserted the outputs of KAGA are tri-stated.

V1CLKIN

V1 CLOCK: This is the main synchronizing signal for the DV! bus. Although the DVI
bus is asynchronous in nature and is meant to be event driven, there are some
signals that must be applied to PB synchronously.
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1.2.1 KAGA AUDIO AND DVI BUS SIGNAL DEFINITIONS (Continued)

Symbot

Type

Name and Function

VWE #

Bl

VRAM WRITE ENABLE: This signal is the read/write status line that further defines
the bus cycle into a read or write type of cycle. This signal is driven by KAGA when
KAGA is causing a DVI bus cycle. VWE # is asserted for a write operation and
negated for a read operation. When performing Device Register accesses this signal
is driven by the host.

VA4-VA2

VRAM ADDRESSES VA4-VA1: These are the bits that define the offset for a DVI
Device register access. The audio portion of KAGA uses only 2 locations (0000b,
0001b).

VA19-VA17

VRAM ADDRESSES VA19-VA17: These are the bits that define the DVI Device ID
for a DVI Device register access. KAGA has been assigned an ID of 5 (101B).

WDCLK

WORD CLOCK: This is a playback clock. This clock is generated in KAGA. Clock
frequency is 2 times the playback sample rate.

Xl

CRYSTAL INPUT (16.9344 MHz): Source clock for audio capture and playback
clock generation circuitry.

X0

CLOCK OUTPUT (16.9344 MHz): Oscillator output signal.

This Materia
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1.2.2 KAGA KEYING/GENLOCK SIGNAL DEFINITIONS

Symbol Type Name and Function

ADV__VGA O | ADVANCE VGA: Not used in this design. This is a pre-VGA signal.

BD_EN# (o]} BLACK DETECT ENABLE: Enable signal for the Black Detect circuitry. Black
Detect examines the R G and B external video input and generates video mux
control signals when black is detected.

10MHZ__IN | 10 MHz INPUT CLOCK: The source of this clock is the 10 MHz oscillator output of
the DSP chip. This clock can be selected as the source clock for the PB or DB.

SYS_CLK | 25 MHz INPUT CLOCK: The source of this clock is a 25 MHz oscillator. This clock
can be selected as the source clock for the PB or DB.

DB_CSYNC | DB COMPOSITE SYNC INPUT: The source of this signal is the Video Display

: Processor (DB). This signal contains the vertical serration and equalization
information as well as horizontal synchronization pulses.

DOT_CLK | VGA DOT CLOCK: Dot frequency originating from the Video Graphics Adaptor
(VGA) circuitry.

DvI (o]} DVI VIDEO SELECT: Active high signal. When this signal is asserted the video
mux passes the DVI video to the output video amplifiers.

EXTERNAL O EXTERNAL SELECT: Software can force this signal. If this signal is active then
the external video (R,G,B) will pass through the video mux on the DS2 board to the
video output.

EXT__RGB | EXTERNAL RGB: Status bit which determines the power on default state for video
keying operation.

DB_HRST# o} HORIZONTAL RESET OUTPUT: KAGA generates this signal. Assertion of this
signal will reset all of the horizontal timing to the start of the horizontal line.

CAP_HSYNC | CAPTURE HORIZONTAL SYNC: Horizontal video synchronization signal. The
source of this signal is the Video Capture circuitry.

VGA_HSYNC | VGA BUS HORIZONTAL SYNC: Horizontal video synchronization signal. The
source of this signal is the VGA circuitry.

DB_HSYNC 1 DB HORIZONTAL SYNC: The source of this signal is the Video Display Processor
(DB). This is a video synchronization signal which is asserted at the beginning of
every line and ends a programmed time later.

RGB_HSYNC | EXTERNAL HORIZONTAL SYNC: Horizontal video synchronization signal. The
source of this signal is the External RGB circuitry.

PD1 o] PUMP DOWN OUTPUT: Phase Detector output. This signal together with the PU1
signal are inputs to the charge pump to the PLL circuit.

PU1 (o] PUMP UP OUTPUT: Phase Detector output. This signal together with the PD1
signal are inputs to the charge pump to the PLL circuit.

V1CLK (o] PB CLOCK SOURCE: This signal provides the fundamental timing for the
82750PB.

V1CLKIN | PB CLOCK INPUT TO KAGA: This is the PB clock input signal. The V1 CLK signal
is fed back into KAGA so that timing referenced to V1 CLK internal to KAGA is
identical to timing referenced to all other devices.

DB_CLK (o] DB CLOCK SOURCE: This signal provides the fundamental timing for the
82750DB.

DB__CLKIN 1 DB CLOCK INPUT TO KAGA: The DB__CLK signal is fed back into KAGA so that
timing referenced to DB__CLK internal to KAGA is identical to timing referenced to
all other devices.
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1.2.2 KAGA KEYING/GENLOCK SIGNAL DEFINITIONS (Continued)

Symbol Type Name and Function
DB_KEY 1 DB KEY: The 82750DB Alpha Bit-7. This signal is used with the VGA signal in
order to define a valid area on the active display for VGA Keying.
VGA (o} VGA VIDEO SELECT: Active high signal. When this signal is asserted the video
mux passes the VGA video to the output video amplifiers.
VFB7-VFBO 1 VIDEO FEATURE BUS: Pixel Select Inputs originating from the Video Feature

Connector. These signals are compared to the Chroma Register value to generate
the DVI/VGA keying signals.

DB_VRST# O | VERTICAL RESET OUTPUT: Assertion of this signal by KAGA will reset all vertical
timing in the DB.

CAP_VSYNC | CAPTURE VERTICAL SYNC: Vertical Video Sync signal originating from the
capture circuitry.
DB._VSYNC | DB VERTICAL SYNC: Video Sync signal which can be programmed to start and

end in each field. DB is the source of this signal.

VGA__VSYNC | VGA VERTICAL SYNC: Vertical Video Sync signal generated by the VGA circuitry.

HSYNC (o] HORIZONTAL SYNC: System Output Horizontal Sync to monitors etc.

VSYNC O VERTICAL SYNC: System Output Vertical Sync to monitors etc.

VCO_IN | VCO INPUT: The source of this clock is the VCO. This clock can be selected as
the source for the PB or DB. .

RGB_VSYNC | EXTERNAL VERTICAL SYNC: Vertical Video Sync signal generated by the

| External RGB circuitry.
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2.0 INTERNAL ARCHITECTURE

2.1 Audio

2.1.1 OVERVIEW

The audio portion of KAGA consists of 18 memory-
mapped registers addressable from the DVI| Bus, the
ADSP Bus or both, plus logic to support their func-
tions. The ADSP typically accesses these registers
to communicate with the Host, to input data from the
A/D Converters, to output data to the D/A Convert-
ors, and to exchange audio and program data with
VRAM. Similarly, the Host (or other DVI device) will
access these registers to load audio software or to
check the status of the audio subsystem. A detailed
block diagram of the audio portion of KAGA and its
interconnections to the ADSP, the DVI Bus and the
A/D and D/A Converters is shown in Figure 2-1.

Each of the audio gate array functional components

is described in greater detail in the following sec-
tions of this chapter.

intal.

The ADSP registers are implemented in low external
data memory space (0000-000BH). Table 2-1
shows a listing of their names, addresses and ac-
cessibility from each bus. All are 16 bits except for
the BOOT Register, which is determined by the
ADSP to be 8 bits. Each 16-bit register can be ac-
cessed with either byte or word operations. Some
pairs of registers share the same address, with one
read-only and the other write-only with respect to
the ADSP Bus.

2.1.2 REGISTER CONFIGURATION

The DVI registers are located in the range of
FAOOOOH to FAOOO7H on the DVI Bus, which con-
forms to the Audio subsystem having a DVI Device
ID of 5. Each register can be accessed with either
byte, word or long word operations.

Table 2-1. Audio Registers

Register A d'::_’; ss F[I)/vv:l A:ere:s ‘:33: Register Description

ACS 0000H R/W Audio Command and Status
MDVI FA0002H R 0001H R/W Message to DVI Device
MDSP FA0004H R/W 0002H R Message to DSP Device
SRCS 0003H R/W Sample Rate Command and Status
RVRO/WVRO 0004H R/W Least Significant VRAM Read/Write Data*
RVR1/WVR1 0005H R/W Most Significant VRAM Read/Write Data*
CPAR 0006H R/W Capture/Playback Audio Right*
CPAL 0007H R/W Capture/Playback Audio Left*
WVRADDO 0008H R/W Least Significant VRAM Write Address
WVRADD1 0009H R/W Most Significant VRAM Write Address
RVRADDO 000AH R/W Least Significant VRAM Read Address
RVRADD1 000BH R/W Most Significant VRAM Read Address
DCS FAO006H R/W DVI Device Command and Status
BOOT FAOOOOH | R/W BOOT

NOTE:

*Two registers sharing one address.
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Figure 2-1. Audio Gate Array Architecture
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2.1.3 DMA REGISTERS

The audio subsystem’s interface to the DVI Bus con-
sists of four 16-bit DMA Data Registers (RVRO,
RVR1, WVRO0, WVR1) which are used to hold VRAM
data, two 16-bit DMA Write Address Registers
(WVRADDO, WVRADD1) and two 16-bit Read Ad-
dress Registers (RVRADDO, RVRADD1).

The ADSP writes data to VRAM by first loading the
VRAM destination into the Write Address Registers
and then loading the data into the WVR Data Regis-
ters, least significant word first. The VRAM write op-
eration begins when the most significant Data Regis-
ter is foaded.

The ADSP reads data from VRAM by loading the
VRAM access location into the Read Address Reg-
isters, least significant word first. The data can then
be read from the RVR Data Registers. The VRAM
read operation begins when the most significant
Read Address Register is loaded.

After a DMA read or write operation is initiated, the
hardware requests control of the DVI Bus for one
transfer. Once handshaking signals are exchanged,
the data is transferred and another DMA operation
may then be requested.

If blocks of contiguous VRAM data are to be trans-
ferred, the autoincrement mode should be used.
When this mode is selected for writing VRAM data,
the Write Address Register is post-incremented by a
long or double word after the completion of each
audio DMA cycle. Additionally, a new cycle is initiat-
ed each time the most significant word of data is
written. When this mode is selected for reading
VRAM data, the read address register is post-incre-
mented by a double word after the completion of
each audio DMA cycle. Additionally, a new cycle is
initiated each time the most significant word of data
is read.

2.1.4 BOOT REGISTER

The Boot Register is an 8-bit register that is used to
initially load the ADSP internal program RAM. The
gate array allows a DVI device to emulate a Boot
ROM, which is typically used for this purpose. Hand-
shaking signals are used with the ADSP to operate it
in single-step mode to allow for the long access time
required to obtain boot data from the DVI Bus.

2.1.5 MESSAGE REGISTERS
The KAGA gate array has two 16-bit registers that
are used to exchange data between the ADSP and

DVI Buses. The first is the Message to DVI Register
(MDVI). This is a read/write register on the ADSP
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Bus which can be read by DVI Devices. The DVi
Command and Status Register (DCS) indicates
when there are unread messages in this register and
an output pin on the array can be used as a mes-
sage interrupt. The second is the Message to DSP
Register (MDSP). Similarly, this is a read/write regis-
ter on the DVI Bus which can be read by the ADSP.
The Audio Command and Status Register (ACS) in-
dicates when there are unread messages in this reg-
ister and an output pin on the array can be used as a
message interrupt. The MDSP Register is typically
used to load program data to the ADSP once the
boot loading process is complete.

2.1.6 PLAYBACK AND CAPTURE REGISTERS

Two write-only 16-bit Playback Audio Registers
(PAL, PAR) are available to the ADSP to output
stereo audio data to the dual D/A Converter. These
contain the left and right channels of audio, respec-
tively. Data placed in these registers is combined to
form a 32-bit serial data word which is then shifted
out to the D/A Converter.

Two read-only 16-bit Capture Audio Registers (CAL,
CAR) are available to the ADSP to acquire stereo
audio data from the dual A/D Converter. These con-
tain the left and right channels of audio, respectively.
Data contained in these registers has been convert-
ed from a 32-bit serial data word which was previ-
ously shifted in from the A/D Converter.

The rate at which data is played back and captured
is determined by two independent six-bit numbers
stored in the Sample Rate Command and Status
Register (SRCS).

2.1.7 COMMAND AND STATUS REGISTERS

There are two 16-bit read-write KAGA registers, ACS
and DCS, which are accessible to the ADSP and DVI
Buses respectively. They are used to control config-
urations and modes of operation of the audio sub-
system and to monitor the status of various opera-
tions taking place within the system.

2.2 Keying and Genlock

2.2.1 OVERVIEW

The keying and genlocking portion of the KAGA gate
array performs several functions: It provides the tim-
ing and control signalis to allow DVI-generated video
to be synchronized and mixed with either digital VGA
or analog RGB sources. It also permits the DV! vid-
e0 to be locked to an external synchronization
source, such as a video capture board or studio
sync. Additionally, it contains components for a crys-
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tal-based frequency synthesizer which can produce
pixel clocks up to 50 MHz to satisfy a wide range of
video format options. Finally, it allows an indepen-
dent selection of external clock frequencies up to
50 MHz to drive both the DVI Display Processor (DB)
and the DVI Pixel Processor (PB).

The gate array contains several subsystems to per-
form the above tasks: (1) four multiplexers to select
horizontal and vertical sync signals for the system’s
video output and DB; (2) two multiplexers to select
the clocks used for DB and PB; (3) two 12-bit coun-
ters and a phase detector for use in the phaselock
loop generating and synchronizing clock frequen-
cies; (4) keying logic to select the mode of the video
keying and to control the keying of the DVI video
with the VGA video; and (5) seven memory-mapped
registers addressable from the DVI Bus to control
and monitor the operation of the other subsystems
in this portion of the gate array. A detailed block
diagram of the keying and genlock portion of KAGA
and its interconnections to the DVI Bus, PB, DB, var-
ious video and clock sources, the phaselock loop

82750LA

and the keying circuit is shown in Figure 2-2. Each of
the keying and genlock functional components is de-
scribed in greater detail in the following sections of
this chapter.

2.2.2 VIDEO SYNC MUXES

The Video Sync Muxes select the horizontal and ver-
tical sync pulses which accompany the output video
of the DVI system. The Horizontal Sync Mux can
select from DB, VGA and RGB Horizontal Syncs and
DB Composite Sync. The Vertical Sync Mux can se-
lect from DB, VGA, RGB and Capture Vertical-
Syncs. if VGA or RGB video is the only output of the
system, choosing the respective syncs is in order. If
the Display Processor is to be genlocked to those or
other video sources, the appropriate combination of
DB syncs should be chosen. Although the Capture
Vertical Sync can be selected for Video Sync Out-
put, it is advisable to synchronize the DB to it by
selecting it for the DB Vertical Reset and then
choosing the DB Vertical Sync in the Video Sync
Mux.
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Figure 2-2. Keying and Genlock Gate Array Architecture
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2.2.3 DISPLAY PROCESSOR VERTICAL RESET
X

The Display Processor Vertical Reset Mux selects
the sync pulse which is used to reset the vertical
display counter in the DB. The Vertical Reset Mux
can select from VGA, RGB and Capture Vertical
Syncs and is used for genlocking purposes.

2.2.4 PHASELOCK LOOP COMPONENTS

The block diagram of a frequency synthesizer
phaselock loop is shown in Figure 2-3. A stable input
frequency (Frer) is used as a reference to generate
the desired output frequency. its frequency is first
divided in a + N Counter after which it is used as
one input to a Phase Detector. The other input
comes from a Voltage Controlled Oscillator (VCO)
whose output frequency (Fosc) is divided in a +M

82750LA

Counter. The Phase Detector output represents the
difference in phase between these two divided down
frequencies. This output goes to an external ioop
filter which controls many of the performance pa-
rameters of the loop. The filtered control voltage
then goes to an external VCO whose output is driven
toward a frequency and phase that minimizes the
phase error out of the detector. When this error ap-
proaches zero, the loop will achieve lock (i.e., the
two phase detector inputs will be the same). In order
for this to occur, the frequency FrRer = N must be
equal Fogc + M. Rearranging terms:

M
Fosc = Frer X (ﬁ)

By using a crystal source for Frer and appropriately
choosing N and M, a wide range of stable frequen-

‘cies can be achieved at the output.

PHASE CONTROL
REFERENCE PHASE | CRROR Loop P YOTACE D ~_ oUTPUT
FREQUENCY DETECTOR 7| FLTER OSCILLATOR » FREQUENCY
3
+Mje
-
291346-6
Figure 2-3. Frequency Synthesizer Phaselock Loop Biock Diagram
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The main use for this synthesized frequency is as a
programmable pixel clock for the DVI Display Proc-
essor. Accurate clock rates up to 50 MHz can be
achieved using a reference frequency of 10 MHz.
Alternatively, the phaselock loop can be used to
genlock the DVI video to an external video source.
In this mode the reference input to the Phase Detec-
tor is the external input video horizontal sync select-
od by the Phaselock Loop Reference Mux. The + N
Counter is not used (see Figure 2-2). The modulus of
the +—M Counter is set equal to the desired number
of pixels per line. When the loop locks, the DVI Dis-
play Processor will then be producing pixels in syn-
chronism with the external source video.

=

intgl.
Within the KAGA gate array, the ~M and + N Coun-
ters are implemented as 12-bit counters and each
can be set for any even modulus between 10 and
4096. Each can also be selected to change state on
the positive or negative transition of its input. The
Phase Detector is also located in the gate array. It
compares the negative-going edges of the ~M and
+ N waveforms and produces timing pulses propor-
tional to the phase error between the two. (The + M
output can optionally be inverted before being ap-
plied to the Phase Detector.) This operation can be
seen more clearly by referring to the Phase Detector
logic diagram in Figure 2-4 and the timing diagram of
Figure 2-5.

i b— e Qutput 1

A C
Input 1 S Q
l—° " = Do
l—O s Q
input 2 B R a D

! *)— — Qutput 2

241346-7

Figure 2-4. Phase Detector Diagram

Output 1 I '

Output 2

241346-8

Figure 2-5. Phase Detector Timing
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In Figure 2-4 Inputs 1 and 2 are the outputs of the
+M and +N Counters. Assume that initially all in-
puts and outputs are high. This determines the state
of all the internal locations (A through E) in the dia-
gram. If Input 1 goes low first, this causes Output 1
to go low and stay low until input 2 goes low, at
which time signal E goes low briefly resetting both
outputs to their high state. When Inputs 1 and 2 go
high, the circuit returns to its initial state. Similarly, in
the timing diagram, when Input 2 goes low first, Out-
put 2 goes low and stays low until input 1 goes low.
In summary, the appropriate output will be asserted
(low) depending on which input goes low first and
the pulse width will be proportional to the time differ-
ence in the input negative-going edges. In the last
section of the timing diagram, input 1 is at a higher
frequency than Input 2. In this case Output 1 stays
asserted most of the time, showing that this Phase
Detector has a high sensitivity for input frequency
offsets (in contrast with an exclusive-or type phase
detector).

In order to provide some flexibility in the use of the
Phase Detector, the output configuration can be se-
lected under software control. One option is the one
shown in Figure 2-4. Another provides positive-going
output pulses (non-inverted). A third uses each as-
serted output as the enable for a tri-stated gate
whose output is driven to a high level. In the final
configuration the two Phase Detector inputs appear
at the output, permitting the use of an external
Phase Detector.

The remaining loop components, consisting of a
loop filter and a VCO, are located external to the
chip.

82750LA

2.2.5 PB AND DB CLOCK MUXES

The clocks used to operate the PB and DB Proces-
sors are individually selectable from the choice
shown in Figure 2-2. The 25 MHz system clock is a
typical choice for PB while the VCO output is usually
used for DB. The VCO -+ 2 output allows the use of a
lower clock frequency than the VCO can provide.

2.2.6 KEYING LOGIC

KAGA determines the source of the system output
video using connections to the Video Feature Bus,
DB, the Black Detect Circuit and the Video Mux.
There are several ways in which this choice can be
made. The gate array can externally select DVI,
VGA or External RGB as the sole output video. A
second option is to make VGA video the default se-
lection, replacing it with DVI Video only when a digi-
tal VGA pixel value equal to a previously stored val-
ue is detected. A third option is the same as the
second but additionally requires a DB Keying Signal
to be asserted for DVI! to be selected. The final op-
tion is to make External RGB Video the default se-
lection, replacing it with DVI Video only when the
Black Detect Circuit determines that the RGB value
is near black. In this last case the gate array controls
the mode of operation and the keying signal is pro-
vided externally.

2.2.7 REGISTER CONFIGURATION

The Keying and Genlock Registers are located in
the range from FAOOO8H to FAOO15H on the DVI
Bus which conforms to the subsystem having a DVI
Device ID of 5. Each register can be addressed with
either byte, word or long word operations.

Table 2-2. Keying and Genlock Registers

Register A dz::ss I?/v\r'l l'-:-eegnl;::r Register Description
NMOD FAO008H R/W 16 Bits N Modulus

MMOD FAOCOOAH R/W 16 Bits M Modulus

NCTR FAOOOCH R 16 Bits N Counter

MCTR FAOOOEH R 16 Bits M Counter

GCSR FAOO010H R/W 32 Bits Genlock Command and Status
CKVAL FAO0014H R/W 8 Bits Chroma Keying Value

KMSEL FAOO15H R/W 8 Bits Keying Mode Select

l 1-265

This Material Copyrighted By Its Respective Manufacturer



82750LA

2.2.8 MODULUS AND COUNTER REGISTERS

The 16-bit read-write N Modulus (NMOD) and M
Modulus (MMOD) Registers are used to determine
the values to which the 12-bit + N and +M Coun-
ters respectively divide their input clock frequency.
The Counters will count to a number two greater
than the values in NMOD and MMOD. When the
chip is reset, these registers are each loaded with
the value 200H.

The 16-bit read-only N Counter (NCTR) and M
Counter (MCTR) Registers permit a DV! Device to
instantaneously read the respective Counter values.
This feature is primarily used for diagnostic purpos-
es.

2.2.9 GENLOCK COMMAND AND STATUS
REGISTER

This 32-bit read-write register, GCSR is used to con-
trol and monitor the following parameters involved in
genlocking the DVI Video to external video sources:
(1) The selection of the PB and DB clocks; (2) the
mode of the phase detector; and (3) the choice of
horizontal and vertical syncs for the various muxes.

intal.

2.2.10 CHROMA KEYING VALUE REGISTER

This 8-bit read-write register, CKVAL, is used select
and monitor the stored digital VGA pixel value which
causes VGA keying to occur when that mode is se-
lected.

2.2.11 KEYING MODE SELECT REGISTER

This 8-bit read-write register, KMSEL, is used to se-
lect and monitor the choice of keying mode as de-
scribed in Section 2.2.6.

3.0 HARDWARE INTERFACE

3.1 DVI Bus Register Access

The KAGA gate array recognizes a DVI Bus access
to one of its registers whenever the upper VRAM
Address bits match the KAGA DVI Device ID (VA19~
VA17) = 5§ and the Device Strobe line (DSTRB #) is
asserted indicating that (VA23-VA20) = F Hex.
Therefore, combining the two conditions, an access
is made whenever the address lies anywhere in the
FAOO00H to FBFFFFH range. Within this range only
the four locations shown in Table 2-1 are used for
audio. This selection is made using (VA4-VA2) and
the Byte Enables (BE#3-BE#0). Read and write
cycles are differentiated by the state of the VRAM
Write Enable signal (VWE #). This is demonstrated
in Figure 3-1.

VA(19:0) XXX
sEv(3:0) XXK

XEXXX

RXXXXX

XXRXEXX

XXXXXX

DSTRB# \ / \

—

wer  \ /

MD(31:0) —m

) VTV TATOTOTOTOTOTO D V0TV

| WRITE CYCLE

AL

| READ CYCLE |
241346-9

Figure 3-1. DVI Bus Register Access
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3.2 Audio 3.2.1 ADSP BUS REGISTER ACCESS

A diagram of the KAGA gate array interconnections The KAGA gate array recognizes an ADSP Bus Ac-
relating to the audio subsystem is shown in Figure cess to any one of its registers whenever the Data
3-2. These signals will be described in conjunction Memory Strobe (DMS#) and either the Data Read

with various operations performed by the audio sub- (DRD#) or the Data Write (DWR #) signals are as-
system. In order to fully appreciate the operation of serted. The ADSP Address Bus (A3-A0) is decoded
the audio system hardware, refer to the Analog De- to determine which register is being addressed. As
vices ADSP-2105 data sheet and ADSP-2101 User’s shown in Table 2-1 byte addresses from OH to BH
Manual. correspond to the audio registers. Read and Write

Cycles are differentiated by whether the DWR # or
the DRD # signal is asserted as shown in Figure 3-3.

ADSP - KAGA DVI BUS
2105
Reset# |¢ ADSF, Resst DRST# RESET# | Roset RESET#
Rd# Reud DRD# DSTRE# |e R DSTRB#
we# LA DWR# MSTRB# ja—Meamory Strobe ____{srepu
DMS#* Datac Memory Strobe DMS# GAVALEN be Gate Array Valid Latch Enable GAVALEN
BMSH Boot Memory Strobe pBS# vwe# e VRAM Write Enable VWE#
Addr Address AG3:0)  VA(19:17) VRAM Address(19:17) VA(19:17)
Data Dato T0(15:0)  VA(4:2) e VRAM Address(4:2) VA(4:2)
BR% Bus Request DBR# BE#(3..0) Byte Enublc(S:OZ BE#(3..0)
BG# Bus Gront DBG# MD(31..0) e Memory Data(31:0) MD(31..0)
ke DMA Ready DFLAG DVINT# Device Interrupt DINT#
Fo Tlag Out IDFLAG AREQ# Audio Request > AREQ#
RQ1~ e Interrupt Request t PINT# ASEL¥ Audio Select ASEL#
1Rz be Interrupt Request 2 CINT#* BUSEN# be Bus Enable BUSEN#
1RQ0# be Interrupt Request 0 | AINT# vicx be OV! Bus Clock VICLK
"
Display Processor [ e |
ertical Syne = X0 J
TEST# e
D/A
¢ Bit Clock BOLK
L, Word Clock WELK
¢ Play Left/Right PLAYL_R
" Serial Data Out pouT
A/D
Input Clock Digital Filter ICLKD
Serial input Clock SeLK
Frame Sync FSYNC

Seriaj Dota In

DiN

Cugture Leﬂ£ Right CAPL_R

241346-10

Figure 3-2. KAGA Audio Interconnections
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Figure 3-3. ADSP Bus Register Access

3.2.2 RESET AND BOOT LOAD

Upon power-up the audio digital signal processor
has random data in its program memory and is held
in a reset state. The reset is caused by the DVI Bus
RESET # input pin on KAGA being asserted, in turn
asserting the DRST# output to the ADSP, halting
that processor. The output remains asserted until
the DRST bit in the DCS register is set to a 0 by a
DVI Device. Since this action will immediately initiate
a boot load of program memory in the ADSP, this
should not be done before some preparation is
made.

During the booting process the DVI Bus acts as a
Boot ROM for the ADSP. Since the interaction with
the DVI BUS is slow due to the low priority of the
audio system, it is not possible to allow the ADSP to
run at its normal speed. KAGA contains circuitry
which allows the DVI Device to provide one byte of
data at a time to the ADSP program boot by inter-
rupting the processor after each data transfer until
the next byte can be supplied. The procedure, de-
scribed in Figure 3-4, is as follows:

While the ADSP is still reset, the 8-bit BOOT Regis-
ter is loaded from the DVI Bus. Writing of this regis-
ter sets the Bus Ready (BRDY) status bit in the DCS
Register to a 0. The hardware reset is then removed

by setting the DRST # bit in the DCS register to a 0.
The ADSP then reads the BOOT Register and after
the leading edge of the DRD # signal, the gate array
automatically asserts the Bus Request signal
(DBR #) to the ADSP, halting the processor after the
completion of the read cycle. At the trailing edge of
the Boot Memory Strobe (DBS #) the gate array re-
asserts BRDY, at which time the DVI Device can
load the succeeding byte. The trailing edge of the
DSTRB# signal from that load qualified with (DVI
Device = 5) indicates that new data is in the Boot
Register and automatically releases the DBR# line
to the ADSP, allowing that processor access to this
data. This process continues one byte at a time, until
the entire boot program is loaded. After the last byte
is loaded, the DVI| device must set the DBR # bit to 0
to allow the ADSP to begin executing the boot soft-
ware. Note that the ADSP Address lines, (A3-A0),
are not used since the BOOT Register responds to
all DBS# cycles and the Host “knows” the order in
which to supply the boot program. Refer to the
ADSP User's Manual for a description of the se-
quence of bytes which must be loaded in the boot
process.

In practice, the boot program contains only the soft-
ware to allow the loading of the remaining program
code using the MDSP Register. This second loading
mechanism permits transfers of 16 bits and is there-
fore more efficient.

DSTRB#*

w(158) —XXXXRX XERXRX —col
oBS#* \ / / \
mm__——ﬁzgi_/ Qy_______:::;::
DaG# N\ /.

| o |

Lood Boot
t 241346-12

Figure 3-4. Boot Process
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3.2.3 PROGRAM LOAD

Once the boot program is loaded it is possible to
load the remainder of internal ADSP program memo-
ry with 16-bit transfers by using the Message to DSP
Register (MDSP) and the Message to DVI Register
(MDVI). ADSP data requests are made by writing to
the MDVI Register. This creates an audio interrupt
by asserting DVINT # on the DVI Bus if the DVI De-
vice Interrupt Enable (DVIE) bit is set to a 1 in the
DVI Device Command and Status Register (DCS). if
the interrupt is not enabled, the DVINT bit in the
DCS register can be polled by the DV! Device. In
either case the DVI Device sets the DVINT bit to O
(and resets the interrupt) by reading the MDV! Reg-
ister and returns program data by writing to the
MDSP Register. This causes the AINT bit in the Au-
dio Command and Status Register to be setto a 1. It
also causes the MINT # pin of the gate array to be
asserted, but this pin is not presently used in the
system. When the ADSP polls the ACS Register and
finds the AINT bit setto a 1, it can set that bitto a 0
by reading the MDSP register and the whole process
is repeated until the program transfer is complete.

3.2.4 VRAM DMA TRANSFERS

Whenever audio capture or playback takes place,
data is transferred between the ADSP and VRAM
using the KAGA DVI DMA interface. The timing for
this transaction appears in Figure 3-5. As described
in Section 2.1.3, the ADSP initiates a write access by
first loading the VRAM destination into the write ad-
dress registers and then loading the data into the

82750LA

WVR data registers, least significant word first. A
read access is initiated by loading the VRAM access
location into the read address registers, least signifi-
cant word first. In either case, the gate array negates
the DMA Ready (DFLAG) output and sets the
DMARDY status bit in the DVI Control and Status
Register (DCS) to a O at the trailing edge of the reg-
ister load pulse to prevent further requests until the
DMA cycle is complete. The trailing edge is used to
insure that the data or address is stable before it
appears on the DVI Bus. The gate array also asserts
the Audio Request (AREQ#) signal to request con-
trol of the DVI Bus. When the assertion of both the
Audio Select (ASEL#) and the Bus Enable
(BUSEN #) signals are detected by KAGA, this indi-
cates that the audio bus cycle is beginning and that
AREQ# may be negated. It also enables KAGA to
drive both the VRAM Write Enable (VWE #) line to
indicate the type of cycle taking place and the DVI
Data Bus (MD31-MDO0) where address information
is placed. Once the Gate Array Valid Latch Enable
(GAVALEN) signal is detected and qualified by a
positive transition on the V1CLK, the address is re-
placed by the data to be transferred on the (MD31-
MDO) lines. During VRAM read cycles, the bus driv-
ers are then tri-stated and, subsequently, the Memo-
ry Strobe (MSTRB #) signal, qualified by the V1CLK,
is used to latch the read data into the RVR registers.
For VRAM write cycles, the negation of the BU-
SEN# signal causes the bus drivers to be tri-stated
and the DVI Data Bus relinquished. For both read
and write cycles the negation of the BUSEN # signal
causes the DFLAG pin and the DMARDY status bit
in DCS to be asserted to allow new requests.

Load Pulse# 1/

AREQ# _\ /
omarDYx  \ /

\ /S
\ Vo
GAVALEN \ /_
MD(31:0) { aooress X DATA

241346-13
Figure 3-5. DMA Transfer Timing
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3.2.5 AUDIO DATA CAPTURE

Data captured by the audio system in two’s comple-
ment format is transferred serially to KAGA from a
model CS5338 dual A/D Converter manufactured by
Crystal Semiconductor. The source of all capture
timing is a 16.9344 MHz crystal attached to pins XI
and XO of the gate array. This oscillator is divided
internally based on the (C5-CO0) bits of the Sample
Rate Command and Status Register (SRCS) and
output to the converter as an input digital clock
(ICLKD) which runs at 384 times the software-se-
lected sample rate, Fg, of each channel. The Con-
verter uses this frequency to operate a sharp cutoff
digital filter which eliminates aliasing and to generate
clocks, timing signals and data. Figure 3-2 shows
the A/D interface signals. A timing diagram of these
signals is shown in Figure 3-6. The Shift Clock
(SCLK) is used to transfer serial data and runs at a
frequency 64 X Fg. The Capture Left__Right signal
is a 1 when right channel audio is being transferred.
The Frame Sync (FSYNC) is a 1 when data on the
Data In (DIN) line is active. The Capture Interrupt
(CINT #) signal is asserted each time new data is
available in the Capture Audio Registers (CAL/
CAR). It is negated when the ADSP reads sither reg-
ister.

intal.

Data output by the audio system in two’s comple-
ment format is transferred serially from KAGA to a
model PCM66 dual D/A Converter manufactured by
Burr Brown. The source of all Playback timing is the
same 16.9344 MHz crystal used for audio capture.
This oscillator is divided internally based on the (P5-
PO) bits of the Sample Rate Command and Status
Register (SRCS). It is then output to the Converter
as a Bit Rate Clock (BCLK) which runs at 32 times
the software-selected sample rate, Fg, of each
channel and is used to transfer serial data. Figure
3-2 shows D/A interface signals. A timing diagram of
these signals is shown in Figure 3-7. The gate array
also generates Word Clock (WDCLK) and Play
Left__Right (PLAYL__R) signals for the Converter in
addition to the output data (DOUT). WDCLK is a
square wave at frequency 2 X Fg, which is a 0 at the
beginning of each output word. PLAYL_R is a
square wave at frequency Fg and is a 1 when right
channel audio is being transferred. A Playback Inter-
rupt signal (PINT #) is asserted by KAGA each time
new data may be transferred to the Playback Audio
Registers (CPAR/CPAL). It is negated when the
ADSP writes to either of these registers.

3.2.6 AUDIO DATA PLAYBACK

241346-14

Figure 3-6. Audio Capture Timing

PLAYL_R —I

—

WCLK 1

1

T

PINT# _l |
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241346-15

Figure 3-7. Audio Playback Timing
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3.3 Keying and Genlock

A diagram of the KAGA interconnections relating to
the Keying and Genlock Subsystems is shown in
Figure 3-7. These signals will be described in con-
junction with various operations performed by these
subsystems.

3.3.1 VIDEO SYNC SELECTION

The gate array incorporates two Video Sync Muxes
to develop a Horizontal (HSYNC) and Vertical
(VSYNC) output which synchronize the output video
to a monitor. The HSYNC output is selected under
software control from DB Horizontal Sync (DB__
HSYNC), DB Composite Sync (DB_CSYNC), VGA
Horizontal Sync (VGA_HSYNC) and RGB Horizon-
tal Sync (RGB_HSYNC). The VSYNC output is se-
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(DB_VSYNC), VGA Vertical Sync (VGA_VSYNC)
and RGB Vertical Sync (RGB__VSYNC). The out-
puts may be logically inverted within the array to sim-
plify display device compatibility.

3.3.2 DISPLAY PROCESSOR
SYNCHRONIZATION

The gate array produces a Horizontal (DB_HRST)
and Vertical (DB_VRST) Reset signal to synchro-
nize the Display Processor to a choice of input
sources. DB__VRST is selected by a software-con-
trolled muitipiexer whose inputs are VGA_VSYNC,
RGB__VSYNC, and Capture Vertical Sync (CAP_
VSYNC). The DB__HRST output is the same as the
Reference input to the Phase Detector in the Phase-
lock Loop. When the Loop is genlocked, this output
is synchronous with the Horizontal Reference se-

lected under software control from DB Vertical Sync lected by the Phaselock Loop Reference Mux.

DVI BUS KAGA
RESET# Roset RESET# g ryw | Dstect noble | BLACK
DSTRB# Device Strobe DSTRB# EXTE;N AL External DETECT
VWE# VRAM Write Enable ol vwew ’ CIRCUIT
VA(19:17) |YRAM Address(19:17) VA(19:17) Rk -
VA(4:2) lVRAM Addross$4:2z o va(4:2) Enoblf Em')blo
Byte Enable(3:0
BE#(3..0) f—Bxte Enable(3:0) Jorp (5 o)
MD(31..0) jetemory Data(31:0) o} \n(31..0) VGA Enabl
VGA o E""b" VIDEO
D8 Clock DB_CLK VI nooe MUX
DB_CLKIN
i Advance VGA
Vi gg Horizontal Sync \} g ysync aov_vea
DISPLAY DBC:’“ _":‘ss nc p os_csvne ol U
PROCESSOR - A"::: — "; DB_VSYNC PU P"“ DP LOOP
DB — L . I'R ] DB_Key PO f——=———31 FILTER
— :"”" °R ": DB_HRST
le srtical Rese DB_VRST
s
DVI PIXEL
PROCESSOR ¢ V1 Clock VICLK VCO_IN Voltuog;i(:l:::?llod vCo
PB I—-. VICLKIN 10 MHZ_IN j———10 MHz
SYS_CLK J———25 MHz
VGA Dot Clock
DOT_CLK
VIDEO Video Data Bus
FEATURE i VFB(7:0)
BUS YGA Horizontal | VGA_HSYNC
VGA Vertical > VGA_VSYNG VIDEO
| Capture Horizontal
CAP_HSYNC |¢ - CAPTURE
__ Capture Vertical
CAP_VSYNC ¢ CIRCUIT
RGB Horizontal
RGB_HSYNC .
EXTERNAL RGB Vertical Sl RoB_VSYNG  HSYNC System Horizontal
| - System Vertical
Roe RGB Defaull _Jpcs pFT  vsyne yoem Tt >
241346-16

Figure 3-8. KAGA Keying and Geniock Interconnections
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3.3.3 SYNCHRONIZING THE DISPLAY
PROCESSOR

In order to genlock the DVI Video to another video
source or to synchronize it to a crystal clock, the
internal Phaselock Loop is used. Its Reference Fre-
quency is selected by the Phaselock Loop Refer-
ence Mux from the following signals: VGA_HSYNC,
RGB_HSYNC, Capture Horizontal Sync
(CAP_HSYNC) and a divided down version of an
input clock (10MHZ__IN). This is compared in the
Phase Detector with a divided down version of the
Voltage Controlled Oscillator Frequency (VCO__IN)
to produce the phase error signals, Pull Up (PU1)
and-Pull Down (PD1). These outputs have several
configurations described in Section 4.2.5.

3.3.4 PB AND DB CLOCK SELECTION

There are six clocks which can be independently se-
lected to generate clocks for PB (PBCLK) and DB
(DBCLK). These are VCO__IN, an internal clock at
half the frequency of VCO__IN, 10MHZ__IN, the
VGA Dot Clock (DOT__CLK), the internal audio
clock at 16.9344 MHz and the 25 MHz System Clock
(SYS_CLK). PBCLK and DBCLK are input back into
the array on pins PBCLKIN and DBCLKIN for syn-
chronization of DVI System and Display System sig-
nals.

intgl.

The KAGA gate array interfaces with an external
Video Multiplexer, DB, the Video Feature Bus and a
Black Detect Circuit in order to implement Keying.
The interconnections are shown in Figure 3-8. The
Multiplexer is capable of instantaneously switching
any one of its three inputs, DVI, VGA or RGB Video,
to its output, depending on state of the control sig-
nals from KAGA and the Black Detect Circuit. The
three control signals DVI, VGA and EXTERNAL are
mutually exclusive and, when asserted, cause the
Multiplexer to pass the DVI, VGA or External RGB
Video respectively. In Keying Modes 0, 4 and 5 (see
Section 4.2.7) only one of these signals is enabled
and no video keying takes place. In Keying Modes 2
and 3 it is KAGA's responsibility to switch the DVI
and VGA outputs to effect the video keying. The in-
formation used to make this decision is derived from
the data lines of the Video Feature Bus, (VFB7-
VFBO), the keying signal from the Display Processor
(DB__Key) and the contents of the Chroma Key Val-
ue Register. In Keying Mode 6, the Black Detect En-
able (BD_EN#) signal is asserted low by the gate
array and the Black Detect Circuit has the responsi-
bility of switching the DVI and RGB outputs to effect
video keying. BD_EN# is asserted in Keying Mode
5, as well, simplifying the external logic. The control
signal information is summarized in Figure 3-9.

3.3.5 VIDEO KEYING

KeYIg | EXTERNAL | BD_EN# VGA DVI
ode
0 o] 1 0 1
1 Reserved for Future Use
2 0 1 0 When VGA KEY = 1 1 When VGA KEY = 1
1 When VGA KEY = 0 0 When VGAKEY = 0
3 0 1 0 When VGA KEY & DB_KEY = 1|1 When VGA KEY & DB__KEY = 1
1 When VGA KEY & DB_KEY = 0{0 When VGA KEY & DB__KEY = 0
4 0 1 0 1
5 0 0
6 0 0 0 0
7 Reserved for Future Use
Figure 3-9. Keying Controli Signals
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Two other signals are involved in the video keying.
The first, Advance VGA (ADV_VGA), is an input
which when grounded causes Keying Mode 0 to be
the power-on default state. if the pin is tied to Vcc or
left floating, then Keying Mode 5 is the power-on
default state. The second, RGB Default
(RGB__DFT), is an output which is a combination of
the information found on the VGA and DVI pins, but
slightly earlier in time. Using it as the D input to a flip-
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flop clocked by the rising edge of DOT__CLK will
make the timing the same as the other two outputs.
However, if DVI and VGA are used, this signal is
unnecessary.

One further piece of information about the use of
this chip is that the DVI and VGA control signals
appear one cycle of DOT__CLK too early at the out-
put pins to properly key the video. This can be cor-
rected with two D flip-flops as shown in Figure 3-10.

DELAYED
ovi D Sl ———Y
DOT_CLK c
Q
R
? TAHCT74
KAGA
DELAYED
VGA D Q VGA
c
BD_EN_L a
R
? 74HCT74
241346-17

Figure 3-10. DVI and VGA Keying Delay Circuit

4.0 PROGRAMMING INFORMATION

4.1 Audio

This section describes the details of the 18 audio
registers addressable from the DVI and the ADSP
Buses.

15 14 13 12 1 10 1 8

4.1.1 AUDIO COMMAND AND STATUS
REGISTER (ACS)

The Audio Command and Status Register is a 16-bit
ADSP read-write register. Figure 4-1 identifies each
bit of this register as well as its accessibility. Writing
data to read-only locations has no effect.

[[ANT ] ovint | omaroy | test [ ont [ pINT [ o [ vsync [ o [ o1 | mauto | wauto [ Bes | Be2 | BEt | BEO |

R R R R/W R R R R

Figure 4-1. Audio Command and Status Register

7 8 5 4 3 2 1 0
A RW R/W R/W R/W R/W R/W R/W
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AINT—Audio Interrupt (Bit 15)

This read-only bit, when set to a 1, indicates that a
message has been sent to the MDSP Register from
a DVi Device. The ADSP clears this bit by reading
the MDSP register.

DVINT—DVI Device Interrupt (Bit 14)

This read-only bit, when set to a 1, indicates that the
ADSP has written a message to the MDVI Register
(causing an audio interrupt if the DVI Device Inter-
rupt Enable (DVIE) bit is set to a 1 in the DVI Device
Command and Status Register (DCS)). The bit is
cleared and the audio interrupt disabled by a DVI
Device reading the MDVI Register. This interrupt
mechanism is primarily intended for use by the Host
Computer but could be configured to be used by oth-
er DVI devices.

DMARDY—DMA Ready (Bit 13)

This read-only bit, when set to a 1, indicates that the
ADSP may execute an audio DMA read or write op-
eration.

TEST—Loop Test Mode (Bit 12)

This read-write bit, when set to a 1, indicates that the
audio input/output circuitry is in the loop back mode.
In this mode, serially shifted data intended for the
output D/A converter is additionally routed within
KAGA to the A/D input serial shift register. In the
process, left and right channel data are transposed.

CINT—Audio Capture Interrupt (Bit 11)

This read-only bit, when set to a 1, indicates that
audio data from the Audio A/D converter resides in
the Capture/Playback Audio Registers (CPAL/
CPAR) and the CINT # output pin of the gate array is
asserted (generating an ADSP interrupt if enabled
within the ADSP). The bit is cleared when the ADSP
reads either the CPAL or CPAR.

PINT—Audio Playback Interrupt (Bit 10)

This read-only bit, when set to a 1, indicates that
audio data to the Audio D/A converter can be sent
to the Capture/Playback Audio Registers (CPAL/
CPAR) and the PINT # output pin of the gate array is
asserted (generating an ADSP interrupt if enabled
within the ADSP). The bit is cleared when the ADSP
writes to either the CPAL or CPAR.
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This read-only bit, when set to a 1, indicates that the
DB Vertical Sync is asserted.

VSYNC—Vertical Sync (Bit 8)

Bit 6

This bit is a general purpose read-write bit.

RAUTO—Read Address Auto-increment Mode
(Bit 5)

This read-write bit, when set to a 1, will increment
the address pointer in the VRAM Read Address
Register (RVRADDO and RVRADD1) by 4 (a double
word) at the end of each audio DMA read cycle. An-
other read cycle will be initiated when the Most Sig-
nificant VRAM Data Register (VRDAT1) is read. if
RAUTO is set to a 0 the pointer will be unaffected by
data reads and a DMA read cycle will consist of an
address write followed by a data read.

WAUTO—Write Address Auto-increment Mode
(Bit 4)

This read-write bit, when set to a 1, will increment
the address pointer in the VRAM Write Address
Register (WVRADDO and WVRADD1) by 4 (a double
word) at the end of each audio DMA write cycle.
Another write cycle will be initiated when the Most
Significant VRAM Data Register (WVR1) is written. If
WAUTO is set to a 0 the pointer will be unaffected
by address writes and a DMA write cycle will consist
of a data write followed by an address write.

BE3-BE0O—Byte Enables for VRAM and DVI
Device Accesses (Bits 3:0)

These read-write bits determine which of the four
bytes on the DVI bus are enabled during a bus trans-
action. Thus, they control whether the access in-
volves a byte, word or long word.

4.1.2 MESSAGE TO DVI REGISTER (MDVI)

The MDVI Register is a 16-bit read-write ADSP reg-
ister but is read-only by a DVI Device. When the reg-
ister is written, the DVINT bit is set to a 1 in the
Audio Command and Status Register (ACS) and the
DVI Device Command and Status Register (DCS).
This creates an audio interrupt if the DVI Device in-
terrupt Enable (DVIE) bit is set to a 1 in the DVI
Device Command and Status Register (DCS). The
DVINT bit is cleared and the audio interrupt disabled
by a DVI Device reading the MDVI Register.
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4.1.3 MESSAGE TO DSP REGISTER (MDSP)

The MDSP Register is a 16-bit read-write DVI regis-
ter but is read-only by the ADSP. When the register
is written, the AINT bit is set to a 1 in both the Audio
Command and Status (ACS) Register and the DVI
Device Command and Status Register (DCS). The
AINT bit is cleared by the ADSP reading the MDSP
Register.

4.1.4 SAMPLE RATE COMMAND AND STATUS
REGISTER (SRCS)

This Sample Rate Command and Status Register is
a 16-bit read-write ADSP register. Figure 4-2 identi-
fies each bit of this register as well as its accessibili-
ty. Writing data to read-only locations has no effect.

C5-C0—Capture Sample Rate (Bits 13:8)

These bits control the rate at which audio samples
are taken by the A/D converter. The sample rate
(Fg) is determined by the formula:

_ 441 KHz

Fs = <571

where:

0<C<e63
C is the value C5:C0

P5-P0—Capture Sample Rate (Bits 5:0)

These bits control the rate at which audio samples
are output to the D/A converter. The sample rate
(Fs) is determined by the formula:

_ 529.2KHz
ST TP
where:
1<P <63

P is the value P5:PO
P =0 turns off the playback sample rate clock.

15 14 13 12 1" 10 9
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4.1.5 VRAM DATA REGISTERS (VRDATO,
VRDAT1)

The Least and Most Significant VRAM Data Regis-
ters are each 16-bit ADSP read-write registers used
together to transfer up to 32-bit data words between
the ADSP and VRAM on the DV! Bus. Data is trans-
ferred to the DVI Bus at the address stored in the
VRAM Write Address Registers (WVRADDO,
WVRADD1) whenever data is written to VRDAT1.

4.1.6 CAPTURE/PLAYBACK AUDIO REGISTERS
(CPAR, CPAL)

The Right and Left Capture/Playback Registers are
each 16-bit ADSP read-write registers used to trans-
fer data between the ADSP and the D/A or A/D
converters. Each time the Audio Capture Rate Coun-
ter counts to completion, 32 bits of data are trans-
ferred from the Audio Capture Serial-to-Parallel
Converters to the Left and Right Capture Audio
Registers and the Capture Interrupt (CINT) bit is set
to a 1 in the Audio Command and Status Register
(ACS). Similarly, each time the Audio Playback Rate
Counter counts to completion, 32 bits of data are
transferred from the Left and Right Playback Audio
Registers to the Audio Playback Parallel-to-Serial
Converters and the Playback Interrupt (PINT) is set
to a 1 in the ACS Register. Figure 4-3 shows a hard-
ware block diagram of the A/D and D/A interface.
Even though the Audio Capture and Playback Regis-
ters are distinct hardware entities, the first is read-
only and the second write-only by the ADSP and it is
convenient to group them together and assign them
one bus address.

4.1.7 VRAM WRITE ADDRESS REGISTERS
(WVRADDO, WVRADD1)

The Least and Most Significant VRAM Write Ad-
dress Registers are each 16-bit ADSP read-write
registers used together to create a 32-bit write ad-
dress pointer into the DVI Device Bus space. Up to
32 bits of data in the VRAM Data Registers
(VRDATO, VRDAT1) is written to this pointer location
when the ADSP writes to the VRDAT1 Register.

7 6 5 4 3 2 1 0

[oJo]cs]csa[caJca]ci[coJoJo]Ps[PaPs]P2a]pi[ro]

R R R/W R/W R/W R/W R/W R/W R R R/W R/W R/W R/W R/W R/W
Figure 4-2. Sample Rate Command and Status Register
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4.1.8 VRAM READ ADDRESS REGISTERS
(RVRADDO, RVRADD1)

The Least and Most Significant VRAM Read Ad-
dress Registers are each 16-bit ADSP read-write
registers used together to create a 32-bit read ad-
dress pointer into the DVI Device Bus space. Up to
32 bits of data is loaded into the VRAM Data Regis-
ters (VRDATO, VRDAT1) from this pointer location
when the ADSP writes to the RVADD1 Register.
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15

Figure 4-3. Audio A/D and D/A Interface Registers

4.1.9 DVI COMMAND AND STATUS REGISTER

(DCS)

The DVI Command and Status Register is a 16-bit
DVI Bus read-write register. Figure 4-4 identifies
each bit of this register as well as its accessibility.
Writing data to read- only locations has no effect.

9 8 7 6 5 4 3 2 1 O

[Fo [ e Jovint [ ant ] area] BR | BG [ ARsT] 0o o[oJo[ofo]sroY]

R R/W

R/W R

R'W R R R R RRR R
Figure 4-4. DVI Command and Status Register
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FO—Flag Out (Bit 15)

This read-only bit indicates the status of the Flag
Out pin of the ADSP. It is controllable in software by
the audio processor and may be used to signal
events to the DVI Device.

DVIE—Host Interrupt Enable (Bit 14)

This read-write bit controls whether the assertion of
the DVI Device Interrupt (DVINT) bit will create an
audio interrupt on the DVI Bus. DVIE = 1 enables
the interrupt; DVIE = O disables it. The interrupt en-
able bit powers up in the O state.

DVINT—DV!I Device iInterrupt (Bit 13)

This read-only bit, when set to a 1, indicates that the
ADSP has written a message to the MDVI Register
(causing an audio interrupt if the DVI Device Inter-
rupt Enable (DVIE) bit is set to a 1). The bit is
cleared and the audio interrupt disabled by a DVi
Device reading the MDVI Register. This interrupt
mechanism is primarily intended for use by the Host
Computer but could be configured to be used by oth-
er DVI devices.

AINT—Audio Device Interrupt (Bit 12)

This read-only bit, when set to a 1, indicates that a
message has been sent to the MDSP Register from
a DVI Device. The ADSP clears this bit by reading
that register.

AREQ—Audio Request (Bit 11)

This read-only bit, when set to a 1, indicates that the
AREQ# output pin on the gate array is asserted and
there is a pending request by KAGA to perform an
audio data transfer on the DVI Bus. When the trans-
fer is completed, the bit is negated.

BR—Bus Request (Bit 10)

This read-write bit, when set to a 1 by any DVI De-
vice, asserts the BR # pin of the gate array, request-

15 14 13 12 11 10 9 8

7
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ing the ADSP to relinquish control of its bus. This is
used primarily during the ADSP boot process where
the Host serves as the boot ROM and loads ADSP
program memory in single-step mode using this sig-
nal.

BG—Bus Grant (Bit 9)

This read-only bit, when set to a 1, indicates that the
ADSP has asserted the DBG # pin of the gate array
and has relinquished control of the audio bus.

ARST—ADSP Reset (Bit 8)

This read-write bit, when set to a 1, indicates that
DRST# pin of the gate array has been asserted,
resetting the ADSP.

BRDY—Bus Ready (Bit 0)

This read-only bit, when set to a 1, indicates that the
DBS# pin of the gate array has been negated, signi-
fying the end of a boot memory load cycle. At this
time a new byte of data may be loaded into the
BOOT Register by the DVI Device.

4.2 Keying and Genlock

This section describes the details of the 7 Keying
and Genlock registers addressable from the DVI Bus
and how they are used in the system.

4.2.1 N MODULUS REGISTER (NMOD)

The N Modulus Register is a 16-bit DVI Bus read-
write register. Figure 4-5 identifies each bit of this
register as well as its accessibility. The +~ N Counter
divides the 10 MHz reference frequency by the
quantity (NMOD + 2) so long as the register con-
tents are 8 or greater. (The NO bit is always interpret-
ed by the counting circuitry as a O regardless of the
state of stored value. This results in the modulus
always being even.) if the contents of NMOD are
less than 8, the output of the N Counter will be non-
oscillatory. Writing to read-only locations has no ef-
fect. This register is set to 200H upon reset.

6 5 4 3 2 1 [

[oJoJoJoni]nio] ne[ne [ n7 ] Ne [ Ns [ na [ na]ne [ N[ noj

R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W
Figure 4-5. N Modulus Register

I
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4.2.2 M MODULUS REGISTER (MMOD)

The M Modulus Register is a 16-bit DVI Bus read-write register. Figure 4-6 identifies each bit of this register as
well as its accessibility. The + M Counter divides the Voltage Controlled Oscillator (VCO) frequency by the
quantity (MMOD + 2) so iong as the register contents are 8 or greater. (The MO bit is always interpreted by the
counting circuitry as a O regardless of the state of stored value. This results in the modulus always being even.)
If the contents of MMOD are less than 8, the output of the M Counter will be non-oscillatory. Writing to read-
only locations has no effect. This register is set to 200H upon reset.

15 14 13 12 11 1 9 8 7 & 5 4 3 2 1 0

[oToJoJo[mit[mo] me] me [ mr ] me ] ms [ ma mafme] mt [ wmo]

R R R R R/W R/W RW R/W RW R/W R/W R/W RW R/W R/W R/W
Figure 4-6. M Modulus Register

4.2.3 N COUNTER REGISTER (NCTR)

The N Counter Register is a 16-bit DV! Bus read-only register which contains the instantaneous value of the N
Counter. Figure 4-7 identifies each bit of this register as well as its accessibility. Writing to this register has no
effect.

5 14 13 12 1 10 9 8 7 6 &5 4 3 2 1 0
[oJ ol o[ o[ nis[no]ne[ns[ N7 N[ Ns ] Na] Na] N2 N[ o]
R R R R R R R R R R R R R R R R
Figure 4-7. N Counter Register

4.2.4 M Counter Register (MCTR)

The M Counter Register is a 16-bit DVI Bus read-only register which contains the instantaneous value of the M
Counter. Figure 4-8 identifies each bit of this register as well as its accessibility. Writing to this register has no
effect.

15 14 13 12 1110 9 8 7 8 5 4 3 2 1 0

[0 JoJ oo mit[mom]me]mr[wme]ms]me] ms] me]m[mo]

R R R R R R R R R R R R R R R R
Figure 4-8. M Counter Register

4.2.5 GENLOCK COMMAND AND STATUS REGISTER (GCSR)

The Genlock Command and Status Register is a 32-bit DV Bus read-write register use to control and monitor
the parameters involved in synchronizing the DVI Display Processor (DB) to various sources of video timing.
Figure 4-9 identifies each bit of these registers and its accessibility.

15 14 1B 12 1 10 9 8 7 ] 5 s 3 2 1 0
[GseL [ vs | s | scmp | soe | HREN | VREN | NEVS | uPBC | PBC2 | PBG1 | PBCO | UDBC | DBC2 | DBC1 | DBCO |
R/W R/W RW RW RW FRW RW RW RW RW RW RW RW RW RW RW

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
[0 ] o [ o] o ] o] o o o o Jom]wnc][ pom [ pomo | scap | sext | wrs |
R/W A/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W
Figure 4-9. Genlock Command and Status Register
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IDMC—invert Divider M Counter (Bit 22)

This read-write bit selects the edge of the Voltage
Controlled Oscillator waveform that is used to incre-
ment the + M Counter. The default for this bit is 0
which selects the rising edge. If the bit is setto a 1,
the falling edge is selected.

IDNC—Invert Divider N Counter (Bit 21)

This read-write bit selects the edge of the 10 MHz
Reference Oscillator Waveform that is used to incre-
ment the =N Counter. The default for this bit is 0
which selects the rising edge. If the bit is setto a 1,
the falling edge is selected.

PDM1-PDM0—Phase Detector Mode (Bits 20:19)

These read-write bits control the Phase Detector
mode of operation. There are four modes of opera-
tion:

Mode 0 is the default mode. In this mode, if the two
Phase Detector inputs are coincident, the output
pins are tri-stated. If the VCO input lags the Refer-
ence, the PU1 output pin will go active high during
the lag time. If the VCO input leads the Reference,
the PD1 output pin will go active high during the lead
time.

Mode 1 bypasses the internal Phase Detector, bring-
ing the VCO input to the PD1 output pin and the
Reference to the PU1 output pin. This allows the use
of an external phase detector.

In Modes 2 and 3 the outputs of the internal Phase
Detector always drive the output pins. In Mode 2 if
the two Phase Detector inputs are coincident, the
output pins are both low. If the VCO input lags the
Reference, the PU1 output pin will go high during the
lag time. If the VCO input leads the Reference, the
PD1 output pin will go high during the lead time. In
Mode 3 the outputs are inverted from Mode 2.

SCAP—Select Capture (Bit 18)

This read-write bit together with bits SEXT and
GSEL determines the Reference input to the Phase
Detector and the signal selected for Vertical Reset
of the DB as shown in Figure 4-10. The default for
this bit is 0.

82750LA

SEXT—Select External RGB (Bit 17)

This read-write bit together with bits SCAP and
GSEL determines the Reference input to the Phase
Detector and the signal selected for Vertical Reset
of the DB as shown in Figure 4-10. Additionally, to-
gether with bits SCMP and SDB, it determines the
horizontal and vertical inputs selected for the Video
Sync Outputs as shown in Figure 4-11. The default
for this bit is 0.

IVRS—Invert Reference Source (Bit 16)

When this read-write bit is set to a 1 the Reference
Input to the Phase Detector is inverted. When the bit
is set to a 0 no inversion takes place. The default for
this bit is O.

GSEL—Genlock Select (Bit 15)

This read-write bit together with bits SCAP and
SEXT determines the Reference input to the Phase
Detector and the signal selected for Vertical Reset
of the DB as shown in Figure 4-10.

IVS—Invert Vertical Sync (Bit 14)

When this read-write bit is set to a 1 the Vertical
Sync output (VSYNC) is inverted. When the bit is set
to a 0 no inversion takes place. The default for this
bit is 0.

IHS—Invert Horizontal Sync (Bit 13)

When this read-write bit is set to a 1 the Horizontal
Sync output (HSYNC) is inverted. When the bit is set
to a 0 no inversion takes place. The default for this
bit is 0.

SCMP—Select Composite (Bit 12)

This read-write bit together with bits SEXT and SDB
determines the horizontal and vertical inputs select-
ed for the Video Sync Outputs as shown in Figure
4-11. The default for this bit is O.

SDB—Select Display Processor (DB) (Bit 11)

This read-write bit together with bits SEXT and
SCMP determines the horizontal and vertical inputs
selected for the Video Sync Outputs as shown in
Figure 4-11. The default for this bit is 0.
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SCAP (18) SEXT (17) GSEL (16) Reference DB_VRST
0 0 0 IOMHZ__N VGA__VSYNC
(o} 0 1 VGA_HSYNC VGA_VSYNC
0 1 X RGB_HSYNC RGB__VSYNC
1 X X CAP_HSYNC CAP_VSYNC
Figure 4-10. Phase Detector Reference and Vertical Reset Select
SCMP (12) SEXT (17) SDB (11) HSYNC VSYNC
0 0 0 VGA_HSYNC VGA_VSYNC
0] X 1 DB__HSYNC DB__VSYNC
0 1 0 RGB__HSYNC RGB__VSYNC
1 (] 0 DB_CSYNC VGA_VSYNC
1 X 1 DB__CSYNC DB_VSYNC
1 1 0 DB__CSYNC RGB_VSYNC

Figure 4-11. Horizontal and Vertical System Sync Select

HREN—Horizontal Reset Enable (Bit 10)

When this read-write bit is set to a 1 the Horizontal
Reset to the DB is enabled. The reset is used to
align the lines of video produced by the DB with vari-
ous video sources. When the bit is set to a 0 the
output is disabled. The default for this bit is 0.

VREN—Vertical Reset Enable (Bit 9)

When this read-write bit is set to a 1 the Vertical
Reset to the DB is enabled. The reset is used to
align the fields of video produced by the DB with
~ various video sources. When the bit is set to a 0 the
output is disabled. The default for this bit is 0.

NEVS—Negative Edge of Vertical Sync (Bit 8)

This read-write bit selects the edge of the selected
Vertical Sync input waveform that is used to assert
the Vertical Sync Reset to the DB. The default for
this bit is 0, which selects the rising edge. If the bit is
set to a 1, the falling edge is selected.

UPBC—Update PB Clock (Bit 7)

When a 1 is written to this read-write bit, the selec-
tion of the PB clock source (PBC2-PBCO) is updat-
ed. The bit immediately returns to the O state.

1-280

PBC2-PBC0—PB Clock Select (Bits 6:4)

This three-bit field selects the PB clock source when
the UPBC input makes a positive transition as shown
in Figure 4-12. The default for this field is 0.

PBC2 (6) | PBC1 (5) | PBCO (4) | PB Clock Source

0 0 0 10MHZ__IN

0 0 1 VCO__IN

0 1 0 10MHZ__IN

0 1 1 16.9344 MHz

1 0 0 VCO__IN + 2

1 0 1 10MHZ__IN

1 1 0 DOT_CLK

| 1 1 SYS_CLK

Figure 4-12. PB Clock Source Selection

UDBC—Update DB Clock (Bit 3)

When a 1 is written to this read-write bit, the selec-
tion of the DB clock source (DBC2-DBCO) is updat-
ed. The bit immediately returns to the O state.
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DBC2-DBC0—DB Clock Select (Bits 2:0)

This three-bit field selects the DB clock source when
the UDBC input makes a positive transition as
shown in Figure 4-13. The default for this field is O.

82750LA

4.2.7 KEYING MODE SELECT REGISTER
(KMSEL)

The Keying Mode Select Register is an 8-bit DVI Bus
read-write register which determines whether a sin-

Figure 4-13. DB Clock Source Selection

4.2.6 CHROMA KEYING VALUE REGISTER
(CKVAL)

The Chroma Keying Value Register is an 8-bit DVIi
Bus read-write register which contains a value which
is continuously compared with the pixel values on
the Video Feature Bus. If VGA Keying is selected
(see Section 4.2.7) and the values match, the output
from the Display Processor is substituted for the
VGA video for that pixel.

gle video source or the keying of RGB or VGA with
DBC2 (2) | DBC1 (1) | DBCO (0) | DB Clock Source DVI video will make up the system video output. Fig-

0 0 0 10MHZ__IN ure 4-14 identifies each bit of this register as well as

its accessibility.
0 0 1 VCO__IN

7 ] 5 4 3 2 1 0
0 1 0 10MHz__IN [0 ] o] o o Jxorr ] ms2 ] ms1 | mso
0 94 1 16.9344 MHz R/W R/W R/W R/W R/W R/W R/W R/W
Figure 4-14. Keying Mode Select Register

1 0 o] VCO__IN + 2
1 0 1 10MHZ__IN XDFT—External RGB Defauit Mode (Bit 3)
! ! 0 DOT_CLK This bit reflects the state of the RGB__DFT pin on
1 1 1 SYS_CLK . the gate array. If this pin is tied to ground, the bit will

display as a 0 and Keying Mode 0 (see below) is the
power-on default state. If the pin is tied to Vg or left
floating, then Keying Mode 5 is the power-on default
state.

MS2..MS0—Mode Selects (Bits 2:0)

This 3-bit field selects one of eight keying modes as
shown in Figure 4-15 and described below.

Keying Mode | MS2 | MS1 | MSO | Video with Key = 0 | Video with Key = 1 Keying Signal
0 o] 0 0 VGA — N/A
1 0 0 1 Reserved for Future Use
2 0 1 0 VGA DVI VGA Key
3 (v 1 1 VGA DvI VGA Key and DB__Key
4 1 0 0 DvI — N/A
5 1 0 1 RGB — N/A
6 1 1 0 RGB DvI Black Detect
7 1 1 1 Reserved for Future Use
Figure 4-15. Keying Modes
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in Mode 0, VGA is the unconditional source of the
video output. It is the default mode when the RGB__
DFT pin on the gate array is tied to ground.

Mode 1 is reserved for future use and is not present-
ly defined.

In Mode 2, VGA Video is selected unless the pixel
value matches the byte in the Chroma Key Value
Register (CKVAL) at which time DVI video is select-
ed.

In Mode 3, VGA video is selected unless the pixel
value matches the byte in the Chroma Key Value
Register (CKVAL) and the DB__Key pin on the array
is asserted at which time DVI video is selected.

in Mode 4, DVI is the unconditional source of the
video output.

In Mode 5, RGB is the unconditional source of the
video output. It is the defauit mode when the RGB__
DFT pin on the gate array is tied to Vg or left float-
ing.

In Mode 6, RGB video is selected uniess the exter-
nal analog Black Detect circuit determines that the
RGB value is near black, at which time DVI video is
selected.

Mode 7 is reserved for future use and is not present-
ly defined.

4.2.8 COMMON SYSTEM CONFIGURATIONS

Although the Genlock Command and Status Regis-
ter provides many possibilities for signal selection,
the following eight combinations shown in Figure
4-16 (ignoring some signal inversions) are the most
logical alternatives:

intgl.

This is a mode in which the Display Processor gen-
erates the entire image and is not overlaid with any
other video. It is the source of the horizontal and
vertical timing. The + N is selected as the genlock
source and the VCO drives the DB clock without any
restraints. (The + N should be chosen even if the
VCO is not the source for the DB clock since it is the
only phaselock loop reference guaranteed to be
present.) The HREN and VREN bits are both setto 0
since the DB is not genlocked to a source. The iVS
and IHS bits are set to provide inverted syncs to
output monitors.

Case A

Case B

This is a mode where the Display Processor gener-
ates an image that is overlaid with VGA video. in this
mode the DB clock source must originate from the
VCO which is phaselocked to the VGA Horizontal
Sync. The VGA Horizontal and Vertical Syncs are
selected as the DB Resets as well as the system
output synchronization. The HREN and VREN bits
are set to 1 in order to allow those resets to synchro-
nize the DB to the VGA frame. The {VS and IHS bits
are set to 0 since both the Video Feature Bus input
and the output monitors most likely use active low
syncs.

Case C

This mode is identical to case B except that the out-
put Horizontal and Vertical Syncs originate from the
DB. Since the DB outputs positive-going sync puls-
es, it is necessary to set the IVS and IHS bits to a 1.

ﬁ‘;ﬁ; SCAP|SEXT|GSEL|scmP|spB|  vsYNC HSYNC R;::::.“ DB_VRST |DB_HRST
Al 68 0 0 0 0 1 | DB_VSYNC | DB_HSYNC +N OFF OFF
B| 86 0 0 1 0 0 |VGA_VSYNC|VGA_HSYNC|VGA_HSYNC|VGA_VSYNC| +M
c| EE | o 0 1 0 1 | DB__VSYNC | DB_HSYNC |VGA_HSYNC|VGA_VSYNC| +M
D| 206 | O 1 0 0 0 |RGB_VSYNC|RGB__HSYNC|RGB_HSYNC|RGB__VSYNC| +M
El 26 | © 1 0 0 1 | DB_VSYNC | DB_HSYNC | DB_HSYNC | DB_VSYNC +M
Fl 27 | o 1 0 1 1 | DB_VSYNC | DB_CSYNC |RGB_HSYNC|RGB_VSYNC| +M
G| 46E | 1 0 0 1 1 | DB_VSYNC | DB__HSYNC { CAP_HSYNC|CAP_VSYNC| +M
H| 47E | 1 0 0 1 1 | DB__VSYNC | DB_CSYNC [ CAP_HSYNC|CAP_VSYNC| +M
Figure 4-16. Common System Configurations
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Case D

This is a mode where the Display Processor gener-
ates an image that is overlaid with RGB video. In this
mode the DB clock source must originate from the
VCO which is phaselocked to the RGB Horizontal
Sync. The RGB Horizontal and Vertical Syncs are
selected as the DB Resets as well as the system
output synchronization. The HREN and VREN bits
are set to 1 in order to allow those resets to synchro-
nize the DB to the RGB frame. The IVS and IHS bits
would probably be set to 0 since RGB syncs are
likely to be the correct polarity.

Case E

This mode is identical to case D except that the out-
put Horizontal and Vertical Syncs originate from the
DB. Since the DB outputs positive-going sync puls-
es, it is necessary to set the IVS and IHS bitsto a 1.

82750LA

Case F

This mode is identical to case E except that Com-
posite Horizontal Sync is selected from the DB.

Case G

This is a mode in which the DB generates the entire
image but is still geniocked to an external source,
Capture Horizontal and Video. The Capture Horizon-
tal is the genlock reference and the Vertical is used
to reset the DB. However, the DB Horizontal and
Vertical Syncs are used as the system output.

Case H

This mode is identical to case G except that Com-
posite Horizontal Sync is selected from the DB.
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5.0 ELECTRICAL SPECIFICATIONS

5.1 DC Characteristics

Table 5-1 contains stress ratings only, and function-
al operation at the maximums is not guaranteed. Ex-
posure to Maximum Ratings may affect device reli-
ability. Furthermore, although the 82750LA contains
protective circuitry to resist damage from static elec-
trical discharge, this device is sensitive to ESD lev-
els above 1000V. Always take precautions to avoid
high static voltages or electric fields.

Table 5-1. Maximum Ratings

Condition Maximum Requirement
Maximum Operating Junction Temperature 100°C
Storage Temperature —65°Cto +~150°C
Voltage on Any Pin with Respect to Ground —-0.5Vto 7V
Supply Voltage with Respect to Vgg —-0.5Vto7V
Input Current Clamp (VI <0 or VI>Vgg) +20 mA
Output Current Clamp (VO <0 or VO> V) +20 mA
Continuous Output Current Low 20 mA
Continuous Output Current High 20 mA

Table 5-2. Recommended Operating Conditions

Recommended Condition
Parameter
Min Nom Max
Supply Voltage (Vo) 4.50V 5.00V 5.50V
Operating Temperature Range 0°C 70°C

Table 5-3. DC Characteristics Vo = 5V, Tcase = 25°C

Symbol Parameter Min Typ Max Unit Test Conditions
ViL Input LOW Voltage 0.8 Vv Voc = 4.5V
ViH input HIGH Voltage 2.0 \' Vce = 5.5V
VoL Output LOW Voltage 0.5 Vv V)= 0.1 Vgg, loL = 4mA
Von Output HIGH Voltage 3.7 \" Vi = 0.9Vgg, loH = 4 mA
he Input Leakage Current -70 pA VijL = 0V
loL Output Low Current 4 mA
Icc Power Supply Current 35 mA
CiN Input Capacitance 7 pF
Cout Output Capacitance 34 pF
v+ input Threshold Voltage 1.3 v
V(2 Input Threshold Voltage Vee/2 \
NOTES:

1. Specified for all input pins except MD31-MDO, VWE #, BE#3-BE#0.
2. Specitied for MD31-MDO, VWE #, BE# -BE#0.
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Table 5-4. CLK DC Characteristics Voc = 5V, Tcase = 25°C
Symbol Parameter Min Typ Max Unit Notes
ViL Input LOW Voltage 0.9 v Voo = 4.5V
ViH Input HIGH Voltage 3.85 v Vce = 5.5V
L Input LOW Leakage +1 pA ViH = Vgo
{19} Input HIGH Leakage +1 RA VL= 0v
Vr input Threshold Voltage 25 \'
Cin Input Capacitance 7 pF
Output Delay and Rise Time vs Load Capacitance
Typical Output Valid Delay Typical Output Rise Time
vs Load Capacitance vs Load Capacitance
8 8
Valid -
Delay ¢ $ilr:1.0 6|
Time
(ns) (ns)
4
2 2
10 20 30 40 50 10 20 30 40 50
o (PP ¢ (pF)
241346-19 241346-20
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5.2 AC Characteristics

NOTE:
Industry standard gate array test methodologies do
not include full AC characterization. The AC char-
acteristics below were determined through simula-

intgl.

tion and are provided as design guidelines only.
These parameters are not fully tested in production.
As per TI's standard gate array test methodology,
two AC parametric measurements are made during
production to guarantee the speed of the device.
These measurements are indicated by an * in the
table below.

Table 5-5. AC Characteristics Vcc = 5V £10%, Tao = 0°Cto +70°C, C = 45pF

Symbol Parameter Min | Max | Unit | Figure | Notes

t1 VA19-VAO Setup before DSTRB # Low 10 ns 5-1

t2 VA19-VAO Hold after DSTRB# Low 2 ns 5-1

13 BE #3-BE #0 Setup before DSTRB # Low 0 ns 5-1

t4 BE #3-BE #0 Hold after DSTRB# Low 10 ns 5-1

t5 DSTRB# Low Pulse Width 20 ns 5-1

t6 VWE # Setup before DSTRB# Low ns 5-1

t7 VWE # Hold after DSTRB# Low ns 5-1

t8 MD31-MDO Write Data Valid before VWE # High 5 ns 5-1

t9 MD31-MDO0 Write Data Valid after VWE # High 20 ns 5-1

t10 DSTRB# Low to MD31-MDO Read Data Enabled 5 ns 5-1 2

t11 DSTRB# Low to MD31-MDO Read Data Valid 50 ns 5-1 2

t12 DSTRB # High to MD31-MDO Read Data Invalid 4 ns 5-1 2

t13 DSTRB# High to MD31-MDO Read Data Disabled 20 ns 5-1 2
NOTES:
1. All timing measured at the 1.3V TTL threshold.
2. For MD31-MDO lines, C. = 100 pF.

t—fe—12
VA(19:17) Xﬁ MOOOXXXX
t3—fe—t4
BEe(3:0) XXXRX
15
ostRee N
16—>tt—1t7
VWE# _{-
t10 ~—] | "'us
18 t9——» 1 i 12
MD(31:0)
WRITE CYCLE READ CYCLE |
241346-21
Figure 5-1. DVI Device Read and Write Cycle
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Table 5-6. AC Characteristics Vcc = 5V £10%, Tp = 0°Cto +70°C, C|_ = 45 pF

Symbol Parameter Min | Max | Unit | Figure | Notes

t14 DMS#, DRD#, and DWR # Low to AREQ# Low 42 ns 5-2

t15 AREQ# Low to DMARDY # Low 6 ns 5-2

t16 ASEL# Low to AREQ# High 32 ns 5-2

t17 BUSEN# Low to AREQ# High 31 ns 5-2

t18 BUSEN High to DMARDY # High 36 ns 5-2

t19 ASEL # High to DMARDY # High 37 ns 5-2

t20 ASEL # High to VWE # Disabled 28 ns 5-2

t21 ASEL# Low to VWE # Enabied and Valid 28 ns 5-2

t22 BUSEN# Low to VWE # Enabled and Valid 27 ns 5-2

t23 BUSEN# High to VWE # Disabled 27 ns 5-2

t24 MSTRB # Setup to VICLK 10 ns 5-2

t25 GAVALEN Setup to VICLK 8 ns 5-2

t26 ASEL# Low to MD31-MDO 46 ns 5-2 2
Address Enabled and Valid

t27 BUSEN # Low to MD31-MDO 27 ns 5-2 2
Address Enabled and Valid

t2s V1CLK High to MD31-MDO Address Disabled 50 ns 5-2

t29 WRITE: V1CLK High to MD31-~MDO 50 ns 5-2 2
Data Enabled and Valid

t30 WRITE: V1CLK to MD31-MDO Data Disabled 30 ns 5-2 2

t31 WRITE: ASEL # High to MD31-MDO Data Disabled 3 43 ns 5-2

t32 READ: MD31-MDO Setup to VICLK 10 ns 5-2

t33 READ: MD31-MDO Hold after VICLK 10 ns 5-2

NOTES:

1. All timing measured at the 1.3V TTL threshold.
2. For MD31-MDQO lines, Ci = 100 pF.
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DMS#, DRD#,
or DWR#
t14
AREQ# ¢
t15  fa——t16——=
DMARDY#
17 t18
—-| t19
———
ASEL# \ /
- | t20
BUSEN# \
le—t21
122 |- 123
VWE# )__
MSTRB#
124
GAVALEN
t25 - t25
t26 130
127 129 le— 131
MD(31:0) ADDRESS DATA
e t32
le———133
241346-22

Figure 5-2. DVi DMA Transfer
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Table 5-7. AC Characteristics Voc = 5V £10%, Tp = 0°Cto +70°C, C = 45 pF
Symbol Parameter Min | Max | Unit | Figure | Notes
t34 A(3:0) Delay before TD15-TDO Read Data Valid 48 ns 5-3
t35 A(3:0) Delay before TD15-TDO Read Data Invalid ns 5-3
t36 DRD # High to TD15-TDO Read Data Invalid ns 5-3
t37 DMS # High to TD15-TDO Read Data Invalid 3 ns 5-3
t38 DMS # Low to TD15-TDO Read Data Valid 57 ns 5-3
138 DMS # Low to TD15-TDO Read Data Enabled 3 ns 5-3
t40* DRD# Low to TD15-TDO Read Data Valid 57 ns 5-3
141 DMS # High to TD15-TDO Read Data Disabled 3 ns 5-3
t42 DRD# Low to TD15-TDO Read Data Enabled 3 ns 5-3
143 DRD# High to TD15-TDO0 Read Data Disabled 3 ns 5-3
t44 A3-AO Setup before DWR # Low 0 ns 5-3
t45 A3-A0 Hold after DWR # High 5 ns 5-3
t46 A3-AO0 Hold after DMS # High 5 ns 5-3
t47 A3-A0 Setup before DMS # Low 0 ns 5-3
t48 TD15-TDO Write Data Setup before DMS # High 5 ns 5-3
t49 TD15-TDO Write Data Hold after DMS # High 15 ns 5-3
t50 TD15-TDO Write Data Setup before DWR # High 5 ns 5-3
151 TD15-TDO Write Data Hold after DWR # High 15 ns 5-3
t52 DRD# Low to DBR# Low 5 32 ns 5-4
153 DSTRB# Low to DBR # High 5 28 ns 5-4
t54 DIN Setup before SCLOCK High 0 ns 5-5
t55 DIN Hold after SCLOCK High 9 ns 5-5
t56 CAPL__R Setup before SCLOCK High 5 ns 5-5
t57 CAPL_R High to CINT # Low 16 ns 5-5
158 BCLK Low to WCLK Delay 4 ns 5-6
t59 BCLK Low to DOUT Delay 13 ns 5-6
t60 BCLK Low to PLAYL__R Delay 3 ns 5-6

NOTE:

1. All timing measured at the 1.3V TTL threshold.
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Figure 5-3. ADSP External Memory Read and Write Cycle
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Figure 5-4. ADSP Boot Cycle
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Figure 5-5. ADSP Capture Waveforms
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Figure 5-6. ADSP Playback Waveforms
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Table 5-8. AC Characteristics Voo = 5V £10%, Ta = 0°Cto +70°C, C| = 45 pF
Symbol Parameter Min Max Unit Figure Notes
161 RGB_HSYNC to HSYNC Delay 23 ns 5-7
161 DB_HSYNC to HSYNC Delay 23 ns 5-7
t61 VGA_HSYNC to HSYNC Delay 23 ns 5-7
t61 DB_CSYNC to HSYNC Delay 23 ns 5-7
t61 RGB__VSYNC to VSYNC Delay 22 ns 5-7
t61 DB__VSYNC to VSYNC Delay 22 ns 5-7
t61 VGA__VSYNC to VSYNC Delay 22 ns 5-7
162 VCO__IN to PB_CLK, DB__CLK Delay 20 ns 5-8
t62 DOT__CLK to PB__CLK, DB__CLK Delay 20 ns 5-8
te2* SYS_CLK to PB_CLK, DB__CLK Delay 20 ns 5-8
t62 10MHZ__IN to PB__CLK, DB__CLK Delay 20 ns 5-8
t62 Xi to PB__CLK, DB__CLK Delay 20 ns 5-8
t62 VCO__IN + 2to PB_CLK, DB__CLK Delay 26 ns 5-8
163 VFB7-VFBO Setup before DOT_CLK 5 ns 5-9
t63 DB__KEY Setup before DOT_CLK 6 ns 5-9
t64 VFB7-VFBO Hold after DOT__CLK 3 ns 5-9
t64 DB__KEY Hold after DOT__CLK 3 ns 5-9
165 DOT__CLK to DVi, VGA Delay 8 ns 5-9
165 DB__CLK to DB__VRST Delay 25 ns 5-9
te5 VCO__IN to DB_HRST Delay 29 ns 5-9
NOTE:

1. All timing measured at the 1.3V TTL threshold.
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Figure 5-7. Sync Delays
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Figure 5-8. Clock Delays
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Figure 5-9. Miscellaneous Timing
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NOTES:
1. Ali dimensions in millimeters.
2. Co-planarity within 0.10 mm.
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6.0 PACKAGE THERMAL
SPECIFICATIONS

Thermal impedance is defined as the ability to dissi-
pate heat generated by an electronic device and is
characterized by 6,4 and 9 c. It is measured in de-
grees Celsius per Watt. 8, is the thermal imped-
ance from the IC chip junction in still air ambient with
the package mounted in a socket or directly mount-
ed on a PC Board. 8,c is the thermal impedance
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from the IC junction to the external package case.
Measurements are typically taken using high air flow
to simulate an infinite heat sink. The thermal charac-
teristics of the 160-lead PQFP package are as fol-
lows:

6,a = 60.0°C/W
6,c = 18.0°C/W
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