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82750LH

82750LH HOST INTERFACE GATE
ARRAY

The 82750LH or HIGA is the Host Interface Gate
Array for use in DVI® Systems. Its primary function is
to interface the host bus (MicroChannel for PS/2-
based systems, ISA for AT-based systems) to the
DVI bus. The HIGA also serves five secondary func-

intel.

tions. It performs Power-On-Self-Test (POST) ROM
Decode, DVI Bus Request Arbitration, VGA DAC
Support, Interrupt Sharing Hardware Support and
provides General Purpose Inputs and Outputs.

The 82750LH is fabricated on a 1.2u double metal
layer CMOS* technology and is packaged in a 160-
lead PQFP. The 82750LH is designed to run at a
maximum frequency of 25 MHz.
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Manufactured and tested for Intel by Texas Instruments in accordance with Texas Instruments internal standards.
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82750LH

1.0 PIN DESCRIPTIONS

1.1 Pinout
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Figure 1-1. 82750LH Pinout
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intel L 82750LH
Table 1-2. Pin Cross Reference by Pin Number
Location N::: . Location N:Ir:: e Location N:Ir: = Location N:ir: =
q Vee 41 GND 81 Voo 121 |GND
2 GND 42 | SD15 82 GND 122 | Vee
3 MD31 43 |SD14 83 A0 123 | GENIO
4 MD30 44 | SD13 - 84 Al 124 | GENN
5 MD29 45 | SD12 85 A2 125 | GENI2
6 MD28 46 | SD11 86 A3 126 | GEBI3
7 MD27 47 | SD10 87 A4 127 | GENI4
8 MD26 48 | SD9 88 A5 128 | GAVALEN
9 MD25 49 | sSD8 89 A6 129 | VGARD#
10 MD24 50 |Veo 90 A7 130 | VGAWR#
11 GND 51 GND 91 A8 131 | INTC#
12 MD23 52 |SD7 92 A9 132 | INTB#
13 MD22 53 |SDé 93 A10 133 | INTA#
14 MD21 54 |SD5 94 A1 134 | CREQ#
15 MD20 55 |SD4 95 A12 135 | AREQ#
16 MD19 56 | SD3 96 A13 136 |HRDY#
17 MD18 57 |SD2 97 Al4 137 | DSTRB#
18 MD17 58 | SD1 98 A15 138 | MSTRB#
19 MD16 59 | SDo 99 A16 139 | BUSEN#
20 GND 60 |Vco 100 GND 140 | Vge
21 Vee 61 GND 101 Vco. 141 | GND
22 MD15 62 BHE # 102 A17 142 | CLK
23 MD14 63 INT3 103 A18 143 |NC
24 MD13 64 |INT2 104 A19 144 | BREQ#
25 MD12 65 |INTH 105 A20 145 | VREG#
26 MD11 66 INTO 106 A21 146 | VRAM#
27 MD10 67 |RFSH# 107 A22 147 | VWE#
28 MD9 68 |CDDS16# 108 A23 148 | VIVALEN
29 MD8 69 | CHRDY 109 NC 149 | BENO#
30 GND 70  |GND. 110 GENOA 150 | BEN1#
31 * MDO 71 CDSFDBK # 111 GENOB 151 | BEN2#
32 MD1 72 |RESET 112 GENOC 152 | BEN3#
33 MD2 73 M_IO 113 RDSW # 153 | AUDIO#
34 MD3 74 |S1# 114 HOST # 154 | V2RST#
35 MD4 75 | S0# 115 NC 155 | VIRST#
36 MD5 76 | CMD# 116 ID0 156 | BDRESET #
37 MD6 77 | ATMODE 117 ID1 157 | POST#
38 MD7 78 MADE24 118 ID2 158 | CAPT#
39 " Vee 79 | CDSETUP# 119 VA2 159 | DRDY
40 NC 80 NC ' 120 TESTPIN 160 |NC
1-125
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Figure 1-2. 82750LH Functional Signal Groupings
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82750LH

Table 1-4. DVI Bus Signal Pin Descriptions (Continued)

Symbol

Type

intgl.

BREQ#

BREQ# is a Bus Cycle Request signal to the 82750PB. The 82750PB responds
with a BUSEN # to indicate that the request is being serviced.

HRDY #

HRDY # is the Host Ready signal from the 82750PB. The HIGA uses HRDY # to
drop the BREQ# signal to the 82750PB. This signal has an internal pull up resistor
of approximatley 70 KQ.

VRAM #

VRAM# is the Bus Cycle Type Indicator signal for the 82750PB. When VRAM # is
active with a bus request (BREQ#) then the DVI Bus cycle will be a VRAM access
or a DVI Device Access (as opposed to an 82750PB register access).

VREG #

VREG # is a bus cycle type indicator for the 82750PB. When VREG # is active with
a bus request (BREQ#) then the DVI Bus cycle will be an 82750PB register
access. The VREG # signal is always the opposite of VRAM #.

AREQ#

AREQ# is the Audio Bus Request signal on the DVI Bus. The HIGA arbitrates the
external requests and the internal requests and presents the BREQ # signal to the
82750PB. This signal has an internal pull up resistor of approximately 70 K.

CREQ#

CREQ# is the Capture/SCSI Bus Request signal on the DVI Bus. The HIGA
arbitrates the external requests and the internal requests and presents the
BREQ# signal to the 82750PB. This signal has an intemal pull up resistor of
approximately 70 KQ.

AUDIO #

AUDIO # is the arbitrated output from the HIGA’s internal arbitration logic. The
HIGA arbitrates the Audio request, Capture/SCSI request and the HIGA internal
requests and decides who should respond to the next DVI Bus cycle with

BUSEN # active. AUDIO# active indicates that AREQ# is currently being serviced
or will be serviced with the next BUSEN #.

HOST #

HOST # active indicates that an internal request is currently being serviced or will
be serviced with the next BUSEN #.

CAPT #

CAPT # active indicates that CREQ# is currently being serviced or will be serviced
with the next BUSEN #.

CLK

CLK is a CMOS compatible clock signal for the HIGA. The HIGA uses CLK to
synchronize events on the host bus to events on the DVI Bus. All synchronous
events occur on the rising edge of CLK.

MDI[31:0]

MD[31:0] are the DVI Bus Data Bus signals used to transfer data between the
HIGA and VRAM or other DVI Devices. At the beginning of DVI Bus cycles, the
MDI[31:0] lines carry the address information. These signals have internal pull up
resistors of approximately 70 KQ.

V1VALEN

V1VALEN is the VRAM Latch Enable signal input to the 82750PB. While V1VALEN
is high and BUSEN # is low, address information is presented on the MD[31:0]
data lines. }

GAVALEN

GAVALEN is the VRAM Address Latch Enable signal input to devices on the DVI
Bus. GAVALEN's high to low transition lags V1VALEN by one clock period.

BEN([3:0] #

BENO# through BEN3# are the Byte Enable signals on the DVI Bus. They define
which byte or bytes are involved in the DVI Bus cycle. BENO # signals the use of
the least significant byte, or data lines MD[7:0]. These signals have internal pull up
resistors of approximately 70 KQ.

VWE #

VWE # is the read/write direction control for the DVI Bus. When VWE # is low, the
bus cycle is a write. This signal has an internal pull up resistor of approximately
70 KQ.
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82750LH

Table 1-4. DVI Bus Signal Pin Descriptions (Continued)

Symbol

Type

Name and Function

RDSW #

RDSW # is used to gate the switch information onto the DVI Bus data bus lines
MD[31:0]. The trailing edge of RDSW # (low to high) latches the information into
the HIGA. MD[7:0] lines are latched into the /0 Port Switch Register while the
MD[15:8] lines are latched into the POST Address Switch Register. The HIGA
uses this information to configure the 1/0 Port Address and POST ROM Address
while in the ATMODE of operation.

POST # is the chip select output for the POST ROM on the DVI Bus. POST # is a
decode of DVI Device 2, DSTRB # and not VWE #. Since POST is an eight bit
device, the HIGA does not return the CDDS16# (or MEMCS16 #) signal during
POST accesses. Additionally, special steering logic inside the HIGA logically
connects the MD[7:0] lines to the SD[7:0] lines regardless of the byte address.
Therefore, consecutive byte accesses do not progress from MD[7:0] to MD[15:8]
to MD[23:16], etc. when accessing the POST ROM.

BDRESET #

BDRESET # is the Board Reset signal controlled by the General Control Register
bit 0. BDRESET # is also applied when the RESET input is active. Besides driving
the output pin low, BDRESET # also resets the HIGA internal registers, state
machine and FIFO logic. The POS and PAR registers are not affected by Board
Reset. BDRESET # should be held low for at least 10 ps to guarantee a full board
reset.

VIRST #

V1RST # is the 82750PB Reset signal controlled by the General Control Register
bit 1. VIRST is also applied when the RESET input is active.

V2RST #

V2RST # is the 82750DB Reset signal controlled by the General Control Register
bit 7.

Table 1-5. Host Bus Signal Pin Descriptions

Symbol

Name and Function

ATMODE

ATMODE configures the HIGA for an AT or ISA type interface for the host bus
when high. When low, ATMODE configures the host interface for the
MicroChannel type interface. This signal has an internal pull up resistor of
approximately 70 KQ.

RESET

RESET is the main reset signal for the HIGA. This signal has an internal pull up
resistor of approximately 70 KQ.

SD[15:0]

SD[15:0] are the host data bus signals used to transfer data between the host and
the HIGA. These signals have internal pull up resistors of approximately 70 KQ.

A[23:0]

A[23:0] are the host address pins. The address signals are used to access the
registers internal to the HIGA as well as the VRAM and DVI Devices on the DVI
Bus. These signals have intemal pull up resistors of approximately 70 K(.

M_IO
(IOWRC #)

M__IO is the memory or I/0 cycle indicator signal on the MicroChannel Bus when
the HIGA is in the non-ATMODE. M__IO is the ISA IOWRC # signal when the HIGA
is in the ATMODE of operation.

S0 #
(MRDC #)

SO+# is the Status 0 signal on the MicroChannel Bus when the HIGA is in the non-
ATMODE. S0 # is the ISA MRDC# signal when the HIGA is in the ATMODE of
operation.

S1#
(MWRC #)

S1# is the Status 1 signal on the MicroChannel Bus when the HIGA is in the non-
ATMODE. S0 # is the ISA MWRC # signal when the HIGA is in the ATMODE of
operation.

MADE24
(IORDC #)

MADEZ24 is the below 16M memory cycle indicator signal on the MicroChannel Bus
when the HIGA is in the non-ATMODE. MADE24 is the ISA IORDC # signal when

the HIGA is in the ATMODE of operation.
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intel . 82750LH
Table 1-7. Output Pins** Table 1-8. Input Pins
Name t:txle Name t«;t‘l'zle Sync/Async
INT[3:0] ‘ BHE# Low Async
CDDS16# Low RFSH# Low Async
CHRDY High RESET High Async
CDSFDBK # Low M_IO High Async
GENOIC:A] High S1# Low Async
RDSW # Low S0# Low Async
HOST # Low CMD # Low Async
GAVALEN High * ATMODE High Async
VGARD # Low MADE24 High Async
VGAWR # Low CDSETUP# Low Async
BREQ# Low A[23:0] High Async
VREG # Low ID[2:0] High Async
VRAM # Low VA2 High Sync
VAVALEN High GENI[4:0] High Async
AUDIO # Low INT[C:A] Low Async
V2RST# Low CREQ# Low Async
VIRST # Low AREQ# Low Async
BDRESET # Low HRDY # Low Sync
POST # Low DSTRB# Low Sync
CAPT # Low MSTRB # Low Sync
NOTE: BUSEN # Low Sync
*Active high ip ATMODE. CLK High Sync
Active low in'non-ATMODE.
: DRDY # Low Async
Table 1-9. Bidirectional Pins
Name t:t‘::: When Floated** Sync/Async
MD[31:0] High VRAM Read, DVI Device Read Sync
SD[15:0] High Host Reads Async
VWE # Low Sync
BEN[3:0] # Low Sync
NOTE:
**All output and bidirectional pins are floated when TESTPIN and RESET are asserted together.
1-131
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2.0 INTERNAL ARCHITECTURE

2.1 DVI/Host Bus Interfacé

2.1.1 DVI BUS OVERVIEW

The primary function of the HIGA is to interface the
host bus (MicroChannel for PS/2-based systems,
ISA for AT-based systems) to the DVI Bus. The DVI
Bus connects VRAM, the 82750PB, Audio and host
together through one common address and data
path. The 82750PB normally owns the DVI Bus. The
HIGA is designed to run at the same frequency as
the 82750PB.

The data bus from the host passes through the
HIGA before reaching the DVI Bus and also creates
an intermediate path for passing around the HIGA.
This allows for two types of accesses to compo-
nents in the DVI system: accesses that require the
use of the DVI Bus and those that do not. The two
types of accesses are classified into a Slow Access
Group and a Fast Access Group respectively. When
the HIGA is running at 25 MHz a Fast Access takes
about 400 ns (10 cycles) to complete while a Slow
Access can take up to 3000 ns (75 cycles) to com-
plete.

The DVI Bus supports up to 16 Mbytes of address
space. The first 15 Mbytes of address space is re-
served for RAM while the last 1 Mbyte of address
space is reserved for communication between de-
vices on the DVI Bus. The last 1 Mbyte of address
space is divided into eight 128 Kbyte areas with
each device assigned to one of the eight areas as a
DVI Device ID. DVI Device ID 0 is the first 128K area
above 15 Mbytes and DVI Device ID 7 is the last
128 Kbyte area. The following DVI Device ID assign-
ments have been made:
Device ID 7 —82750PB Registers via the Host Bus
Device ID 6 — Capture Subsystem Registers
Device ID 5 — Audio Subsystem, Genlock and Key-
ing Registers
Device ID 4 — CDROM Subsystem Registers
Device ID 3 — Reserved
Device ID 2 — Power-On-Self-Test (POST) ROM
Device ID 1 — Reserved

Device ID 0 — Reserved

1-132
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2.1.2 EXPANDED MEMORY SPACE HOST/
VRAM CONNECTION

VRAM is seen by the host in memory space by a
method known as EMS or Expanded Memory
Space. The EMS method of expanding memory
uses a technique in which memory is paged mapped
through a “window” of the host’s address space.

The HIGA supports 13 EMS window options ranging
in size from 0 bytes to 16 Mbytes. The EMS window
options that are supported are 0 bytes, 8 Kbytes,
16 Kbytes, 32 Kbytes, 64 Kbytes, 128 Kbytes,
256 Kbytes, 512 Kbytes, 1 Mbytes, 2 Mbytes,
4 Mbytes, 8 Mbytes, and 16 Mbytes. The EMS win-
dow size and starting window location are estab-
lished by setting bits in the Configuration Registers.

A window’s starting address must be a multiple of its
size. As an example, a 128 Kbyte window must start
on a 128 Kbyte boundary in the host’s memory ad-
dress space. Each EMS window is divided into four
equally sized pages which have corresponding Page
Address Registers (PARs). The PARs are used to
map the logical (window) address space of the host
independently into four pages of physical addresses
in VRAM (with page aligned starting addresses).

2.1.3 HOST/VRAM FIFO CONNECTION

There are four FIFOs connecting the host to VRAM
in addition to the EMS connection. The FIFOs are in
the host’s 1/0 address space whereas the EMS win-
dow is in the host’s memory address space. The
FIFOs are divided into four types and there is one of
each type available: a 16-Bit-Read FIFO, a 16-Bit-
Write FIFO, a 32-Bit-Read FIFO and a 32-Bit-Write
FIFO. A 16-bit FIFO will only access 16-bit words in
the VRAM address space and is useful for access-
ing 82750PB registers. A 32-bit FIFO can access
32-bit words in the VRAM address space and is use-
ful for accessing VRAM in high-performance modes
or through Host DMA channels. All FIFOs can be
operated in an Auto-increment Mode in which the

-VRAM address is incremented after each access

through the FIFO.
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2.1.4 DVI DEVICE ACCESS

In order to allow accesses to DVI Devices (which are
memory mapped) or to setup a FIFO without having
to change the Page Address Registers, a Quick Ac-
cess method is provided. The Quick Access method
is selected by writing the DVI Device ID to a control
register via an 1/0 operation. In this mode, the next
memory access through the PARs (not FIFOs) will
have the physical address modified to point to the
selected DVI Device. The DVI Device ID must be
rewritten for the next access through this path, even
if the previous access was to the same DVI Device.
This method reduces the overhead for accessing a
DVI Device to one Fast Access and one Slow Ac-
cess operation, without disturbing the PARs. Note
that the Quick Access is armed for the next memory
access through any of the PARs, regardless of the
source of the access (Host or DMA).

2.2 Power-On-Self-Test ROM

The HIGA provides support for configuring and en-
abling/disabling a Power-On-Self-Test ROM. The
POST ROM, when installed and enabled, will be ex-
ecuted after the host’s POST but before the system
boots and may contain a self-test program and any
special configuration programs.

2.3 DVI Bus Request Arbitration

The HIGA arbitrates all of the requests for the DVI
Bus and asserts the acknowledge for the highest
priority request. The possible requests are: EMS
from the HIGA’s EMS logic, FIFO from the HIGA’s
internal FIFO logic, CAPT from the external CREQ#
pin, AUDIO from the external AREQ# pin and
V1REQ from DVI Device 3. The FIFO request is an
arbitrated request from the FIFO logic which ranks
the requests as follows: 32-Bit-Write FIFO, 16-Bit-
Write FIFO, 32-Bit-Read FIFO, 16-Bit-Read FIFO.
Table 2-1 summarizes the request priorities.

Table 2-1. Bus Request Priority
Priority Request

1 EMS
32-Bit-Write FIFO
16-Bit-Write FIFO
32-Bit-Read FIFO
16-Bit-Read FIFO
CAPT
AUDIO

ViREQ

(N[O | ®|N
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The arbitration algorithm is such that once requests
have been stacked up, the arbitration logic services
the stacked up requests before any other requests
will be considered. This behavior keeps a high-priori-
ty request from monopolizing the DVI Bus. For ex-
ample, consider a situation where HREQ is assert-
ed. While HREQ is being serviced AREQ is assert-
ed, followed by CREQ. Even though AREQ was as-
serted first, CREQ will be the next to get attention.
This is because when one request is already in the
process of being serviced no other requests are
considered and they stack up. Then when arbitration
continues (after the service is completed) all
stacked up requests enter at the same time and the
one with the highest priority will be the next to be
serviced. Only stacked up requests and requests
that become active on the same CLK edge are arbi-
trated against each other. Otherwise, requests are
honored in the order in which they are received.

Another example of the arbitration algorithm is one
in which all of the possible requests become active
in the opposite order of priority, all separated by one
clock period. The first request to be serviced is the
lowest priority one since it came in first, followed by
the rest of the requests in order of priority or the
opposite order in which they arrived. This is be-
cause they all stacked up behind the lowest priority
request.

2.4 VGA DAC Support

The DVI Board may have a VGA type DAC onboard
which can be used along with the Video Feature
Connector to “copy” the video stream from the sys-
tem’s VGA. The onboard VGA video can then be
keyed with 82750DB’s output. The final RGB video
information is output to a standard VGA monitor and
connector. The monitor ID supplied to the monitor
connector by the connected monitor can be read by
the host.

All 1/0 writes on the system bus are monitored by
the HIGA. When an 1/0 write falls into the range of
03C6-03C9, hex for the PS/2-based system or
X3C6-X3C9 hex for the AT-based system, a VGA
write to the onboard VGA DAC is generated, dupli-
cating the data in the system’s VGA DAC. |/O reads
to 03C6-03C9 are ignored by the DVI Board to pre-
vent two |/0O devices from driving data at the same
time. Using this eavesdropping programming tech-
nique together with the system’s Video Feature Bus
allows the DVI Board to maintain an RGB video

. stream identical to the system’s VGA RGB creating

a VGA compatible mode that is transparent to the
programmer or user.
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2.7.1 PAGE ADDRESS REGISTERS

82750LH

[b15 [ 14 [ 613 [ b12 [ 611 [b10] b9 [ b8 [ 67 [ 66 [ b5 [ b4 | b3 [ b2 [ b1 | b0 |

Figure 2-1. PARn

Page Address Registers 0-3 are read/write regis-
ters located at BASE+0 hex, BASE+2 hex,
BASE +4 hex and BASE +6 hex respectively. The
PARs are used to map the logical (window) address
space of the host independently into four pages of
physical addresses in VRAM. The PARs are 16-bit
registers, although only the necessary top PAR bits
are used in each EMS Window Mode.

2.7.2 DVI DEVICE QUICK ACCESS REGISTER

b7 ....................................... w
[ol o] o] o] ofmw2]i1]io]ease+s

Figure 2-2. DVI Device Quick Access Register

The DVI Device Quick Access Register is a write-
only register located at BASE+8 hex. This is an
8-bit register with only the lowest three bits defined.
The value of the ID2, ID1 and IDO taken as a three
bit field define a DVI Device ID which is used in con-
juction with the Quick Access Method of bypassing
the PARs to access a DVI Device Register. The
Quick Access Register will be used to force the ac-
cess to the DVI Device ID contained in this register.
The Quick Access is enabled by the writing of the
Quick Access Register and lasts for just one access
through the EMS Window.

The user is cautioned to keep in mind that the host
CPU will turn one 16-bit access at an odd address

into two 8-bit accesses and the Quick Access would
be enabled for only the first 8-bit access. The user is
also cautioned to keep in mind that the HIGA does
not distinguish between host cycles performed by
the CPU and those that are performed via DMA.

2.7.3 ROM 8K SELECT REGISTER

b7 ........................................ w
[o] o] o o [rea[rr2]rri]rro]ease+s

Figure 2-3. ROM 8K Select Register

The ROM 8K Select Register is an 8-bit write-only
register located at BASE+9 hex. Only the lowest
4 bits are defined. This register is used to select the
8K page of POST ROM. On RESET the contents of
this register is initialized to zero.

2.7.4 FIFO CONTROL, ADDRESS AND DATA
REGISTERS

There are five registers associated with each of the

FIFOs.

2.7.4.1 32-Bit-Write FIFO Registers

The 32-Bit-Write FIFO Control Register is a read/
write register located at BASE + 22 hex. Each of the
bits in this register is described below.

[ auto | test [ ruie | Fast [empry | ms2 | mst [ mso | Base+22rean

[ auto | test | FPu | FasT [ x

| ms2 | mst | mso | Base+22wmite

Figure 2-4. 32-Bit-Write FIFO Control Register
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AUTO (Bit 7 Read/Write)—The AUTO bit when set
to a one will cause the FIFO Address Counter to
increment after each DVI Bus cycle.

TEST (Bit 6 Read/Write)—The TEST bit is used for
diagnostics and for ensuring a clean initialization of
the FIFO. When initializing the FIFO, the first write to
the control register should have this bit set to a one.

FULL (Bit 5 Read)—The FULL bit reflects the status
of the data holding registers in the FIFO. If the FULL
bit is on and data is written to the data ports then the
access becomes a Slow Access.

FAST (Bit 4 Read)—The FAST bit allows the FIFO
to perform Next-Fast VRAM cycles when the FIFO is
full and the FIFO Address Counter is pointing to an
even long-word. The Next-Fast VRAM cycle allows
the FIFO to deposit two 32-bit words in one DVI Bus
cycle, saving the overhead of arbitration and transfer
of control for the second 32-bit word.

EMPTY (Bit 3 Read)—The EMPTY bit reflects the
status of the data holding registers in the FIFO. A
write FIFO should always be empty before any
change is made to its FIFO Control Register that
may cause a pending data operation to fail. Such
operations include a change from AUTO to not
AUTO (or the reverse), any change to the FIFO Ad-
dress Counter and setting the TEST or TCLK bits.
The 32-Bit-Write FIFO will try to empty the data reg-
isters whenever the most significant byte of a 32-bit
word is received from the host. If a transfer from the
host ends on the first, second or third byte then the
FIFO will not go empty until the host performs a
Flush Command. Sending a Flush Command to a
FIFO that would have normally gone empty or was
already empty does no harm whatsoever.

TCLK (Bit 5 Write)—The TCLK bit should be left as
a zero for proper FIFO operation.

RS2-RS0 (Bits 2-0 Read/Write)—The RS2-0 bits
are used as a field to select other registers in the
FIFO. Table 2-3 indicates which registers are ac-
cessed by each combination of RS2-0.

intgl.

Table 2-3. RS2-0 Register Selection

RS2 | RS1 | RSO Register

0 0 0 Address Counter Byte 0
(Least Significant)

0 0 1 Address Counter Byte 1

0 0 Address Counter Byte 2
(Most Significant)

0 1 1 Test Register

i 0 0 Reserved

1 0 1 Reserved

1 1 0 Reserved

1 1 1 Reserved

The 32-Bit-Write FIFO Address Counter Byte
Register is a write-only register located at
BASE + 23 hex. This register holds each byte that is
written to the FIFO’s Address Counter before an ac-
cess is initiated. Together the three FIFO Address
Counter Bytes hold the 24-bit byte address of the
destination of the FIFO data. The FIFO Control Reg-
ister and the FIFO Address Counter Byte Register
can be written with the same 16-bit I/O operation.

|e7 | B6 [ 85| Ba| B3] B2]B1] BO|BASE+23

Figure 2-5. 32-Bit-Write FIFO Address Counter
Byte Register (RS=0,1,2)
32-Bit-Write FIFO Test Register (RS = 3)

The 32-Bit-Write FIFO Test Register is an 8-bit
read/write register located at BASE + 23 hex that is
accessed when bits RS[2:0] in the corresponding
control register = 3(010). This register is used main-
ly for Flush Commands and diagnostics, however, it
can be useful for gathering the information needed
when saving the state of the FIFO for later restora-
tion. When the FIFO Test Register is written, a Flush
Command is performed. (The data written is not im-
portant.) When the FIFO Test Register is read, it re-

|B15]|B14 | B13|B12[B11[B10[ Bo [ B8 [ B7 [ B6 [ B5S [ B4 [ B3 [ B2 [ B1 [ BO |

BASE +21

BASE +20
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turns some information. BO will be zero when the
first byte has been written to the FIFO Data Regis-
ter, B1 will be zero when the second byte has been
written and so on.

The 32-Bit-Write FIFO Data High and Low Regis-
ters are two 8-bit write-only registers located at
BASE +20 hex and BASE +21 hex. The FIFO data
registers can be written 8 or 16 bits at a time. How-
ever, when writing with byte operations, address
BASE + 21 hex must be written between any writes
to BASE + 20 hex.

2.7.4.2 16-Bit-Write FIFO Registers

The 16-Bit-Write FIFO registers are identical to that
of the 32-Bit-Write FIFO described above except
that the FAST bit in the 16-Bit-Write FIFO Control

82750LH

Register has no meaning. Locations for the 16-Bit-
Write FIFO Registers are listed below.

16-Bit-Write FIFO Control Register = BASE + 26 hex

16-Bit-Write FIFO Address Counter Byte Register =
BASE +27 hex

16-Bit-Write FIFO Test Register = BASE +27 hex
16-Bit-Write FIFO Data High Register = BASE+25 hex
16-Bit-Write FIFO Data Low Register = BASE +24 hex

2.7.4.3 32-Bit-Read FIFO Registers

The 32-Bit-Read FIFO Control Register is an 8-bit
read/write register located at BASE + 2A hex. Each
of the bits in this register is described below.

[ auto | 7est | 7ok | Fast [empry | ms2 | ms1 | mso | Base+2ameap

[ auto [ test | 7ok | FasT | x

| rs2 | ms1t | mso | BAsE+2awmiTE

Figure 2-7. 32-Bit-Read FIFO Control Register
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2.7.4.4 16-Bit-Read FIFO Registers

The Registers for the 16-Bit-Read FIFO are identical
to those of the 32-Bit-Read FIFO described above
except that the FAST bit in the 16-Bit-Read FIFO
Control Register has no meaning. Locations for the
16-Bit-Read FIFO Registers are listed below.

16-Bit-Read FIFO Control Register = BASE + 2E hex

16-Bit-Read FIFO Address Counter Byte Register =
BASE + 2F hex

16-Bit-Read FIFO Test Register = BASE + 2F hex
16-Bit-Read FIFO Data High Register = BASE + 2D hex
16-Bit-Read FIFO Data Low Register = BASE +2C hex

\

2.7.5 GENERAL STATUS REGISTER

np e e A\ G S o

GENI3| GENI2 GENI4 | BASE
GENI1 |Gl

NFBlllcszl I E"”I s'"T|"'”TI"'“T|lmcn +31

Figure 2-10. General Status Register

The General Status Register is an 8-bit read-only
register located at BASE + 31 hex. This register con-
tains three dedicated bits that are used to identify

interrupt sources and five general purpose input bits -

(GENIO-4) which correspond directly to the input
pins of the same names. In the bit definitions below,
the bit names and descriptions shown in brackets
([ 1) are examples of some useful functions that
these pins can serve in a typical DV| environment.
These bits may, of course, be assigned to any com-
patible input at the user’s discretion.

2.7.6 GENERAL CONTROL REGISTER

82750LH

GENI3 (Bit 7)—General Purpose Input 3.
[VFB (Bit 7)—VFB will be a zero if the DVI Board is

. connected to a Video Feature Bus.]

GENI2 (Bit 6)—General Purpose Input 2.

[CS2 (Bit 6)—CS2 will be a zero if the DVI Board is
hosting a Capture Board.]

GENI1 (Bit 5)—General Purpose Input 1.
GENIO (Bit 4)—General Purpose Input 0.

SINT (Bit 3)—SINT (SCSI Interrupt) is a read-only bit
that reflects the status of the interrupt signal from
the SCSI/Capture Subsystem. The SINT bit will be a
one whenever the interrupt signal is active.

AINT (Bit 2 —AINT (Audio Interrupt) is a read-only
bit that reflects the status of the interrupt signal from
the Audio Subsystem. The AINT bit will be a one
whenever the interrupt signal is active.

VINT (Bit 1)—VINT (Video Interrupt) is a read-only
bit that reflects the status of the interrupt signal from
the Video Subsystem (82750PB). The VINT bit will
be a one whenever the interrupt signal is active.

GENI4 (Bit 0)—General Purpose Input 4.

[DACT (Bit 0)—DACT (DAC Test) bit is a read-only
bit that reflects the status of the RGB signals on the
Video Output Connector. The DACT bit will be a
zero whenever one of the RGB levels is above the
50% of full scale point.]

B7 Snccancdesatogsiosasernabasebionsssiesnssocsosensasssparineany b0

DBEN | DINT G['E::SB ([;:E;Z? 0 GENOC | PBRST | BDRST SV‘;{SI$; oo

WL LA BGL e DS R SR s s st sy B < da b0

DBEN | DINT G[E’tas ?[E[’;‘IZ]A 0 GENOC | PBRST | DRDY | BASE+33 READ

Figure 2-11. General Control Register

1-139



82750LH

The General Control Register is an 8-bit read/write
register located at BASE+33 hex. Bit 0 changes
definition depending on whether the register is being
read or written. This register is reset to 0 by system
reset. Four of the bits in this register are dedicated
and three of the bits are General Purpose Output
bits which correspond to the output pins of the same
names. In the bit definitions shown below the bit
names and descriptions show in brackets ([ 1) are
examples of some useful functions that these bits
can serve in a typical DVI environment. They may, of
course, be assigned to any compatible output at the
user’s discretion.

DBEN (Bit 7)—DBEN (82750DB Enable) is used to
reset the 82750DB device when it is a zero or to
allow the 82750DB to run when it is a one.

DINT (Bit 6)—DINT (Disable Interrupt) is used to re-
assert interrupts at the end of an interrupt routine or
to disable all of the interrupts from the DVI Board.

GENOB (Bit 5)—General Purpose Output B. '

[PAL (Bit 5)—PAL (PAL/NTSC) selects the PAL
Mode when a one, or NTSC Mode when a zero for
the Y-C output circuit.]

GENOA (Bit 4)—General Purpose Output A.

[DDIG (Bit 4—DDIG (Disable 82750DB Digital Out-
puts) is used to disable the digital video data outputs
on the 82750DB device. If the DVI Board uses the
analog video data outputs from the 82750DB device,
the DDIG bit should be set to a one. The power dissi-
pation of the 82750DB will increase significantly if
the DDIG bit is a zero, especially at frequencies
above 30 MHz. The 82750DB digital outputs are
wired directly to the Ditgital Display Connector when
in ATMODE. The DDIG bit must be a zero to enable
the use of this connector.]

GENOC (Bit 2)—General Purppse Output C.

PBRST (Bit 1)—PBRST (82750PB Reset) is used to
reset the 82750PB device when a one, or to disable
it when a zero. The PBRST bit is momentarily set to
a one at power on time before being reset and held
to a zero, initializing the 82750PB to its reset state.
The contents of VRAM cannot be guaranteed after
the PBRST bit has been toggled to a one. The
PBRST bit, when a one, disables arbitration for the

2.7.8 POST ADDRESS SWITCH REGISTER
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DVI Bus in the 82750PB device. The only operation
that should be attempted when the PBRST bit is a
one is the writing of a zero to the PBRST bit.

BDRST (Bit 0 Write)—BDRST (Board Reset) is used
to reset the entire DVI Board. This reset is so com-
plete that this bit should only be used for debugging
purposes. The contents of VRAM cannot be guaran-
teed after the BDRST bit has been toggled to a one.
Setting this bit to a one is the same as a power on
reset except that the POS Registers, PAR Registers,
82750PB and the General Control Register itself are
not affected. Writing a 03 followed by a 00 to the
General Control Register is as complete a reset at-
tainable without powering down. The BDRST bit
should be held as a one for at least 10 us to guaran-
tee a full board reset. Note also that the BDRST bit
cannot be read back. The BDRST bit, when a one,
disables the DVI Bus. The only operation that should
be attempted when the BDRST bit is a one is the
writing of a zero to the BDRST bit. In normal opera-
tion, the General Control Register should either be
90 hex or BO hex.

DRDY (Bit 0 Read)—DRDY (Capture Data Ready) is
a read-only bit that reflects the status of the Data
Ready bit from the capture board.

NOTE:
When trying to set or reset a bit in the General
Control Register, do not forget to reset the DRDY
bit before writing the data back out, or the system
will get stuck in external wait state forcing you to
use the main reset switch of the host!

2.7.7 1/0 PORT SWITCH REGISTER

Figure 2-12. 1/0 Port Switch Register

The 1/0 Port Switch Register is an 8-bit read-only
register located at BASE + 35 hex. The contents of
this register determines the 1/0 BASE when in
ATMODE. This register is normally read during the
execution of the POST ROM. The value of bits
A9-A2 are compared against the host address bits
A9-A2 by hardware. This register has no meaning
when operating in non-ATMODE.

3y A R R T P I S P S S b0

[ Arps | amp2 [ ArP1 | ampo [ apen | swz | swi | swo | Base+a7

Figure 2-13. POST Address Switch Control Register
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Figure 2-14. HIGA Configuration Registers

The POST Address Switch Register is an 8-bit read-
only register located at BASE + 37 hex. ARP3-ARPO
reflect the status of the POST Address Switches
when in ATMODE. The APEN bit reflects the status
of the POST ROM Enable Switch when in ATMODE.
SW2-SWO0 are definable switches also when in
ATMODE. This register has no meaning when in
non-ATMODE.

2.7.9 CONFIGURATION REGISTERS

Figure 2-14 shows the HIGA Configuration Registers
for both the PS/2 and PC/AT implementations. The
Configuration Registers are used to set the 1/0 port
addresses (in non-ATMODE), the POST ROM ad-
dress, the interrupt levels for the Audio Subsystem
and the 82750PB and the EMS Window configura-
tion. Additionally, the configuration registers contain
one control bit (CDEN) used to enable and disable
the entire board.

When in non-ATMODE the configuration registers
are accessed as outlined in the respective PS/2
Technical Reference Manual. The registers can also
be accessed via the 1/0 port path. The non-
ATMODE mode prevents the writing of these regis-
ters through the 1/0 port path but not the reading of
the registers.

When operating in ATMODE the configuration regis-
ters are accessed only through the 1/0 port address-
es. The |/0 port is contained in the 1/0O Port Switch
Register. The configuration register POS3 has no
meaning when in ATMODE, except for the EW3 and
PEN bits. In addition, the RP0-3 bits in the configu-
ration register POS2 have no meaning when in AT-
MODE. Instead, these parameters are set via
switches on the board.

NOTE:

The POS registers on PS/2-based implementations
should not be written by any of the software drivers
or application code. The writing of POS registers is
reserved exclusively for the IBM power-on configu-
ration program. A possible exception to this would
be the POST program that may disable the POST
ROM after execution in order to create space for
the EMS Window.

2.7.9.1 1/0 Port BASE Address Determination

The 170 port BASEs in non-ATMODE differ slightly
from the 1/0 port BASEs in ATMODE. Figure 2-15
illustrates the differences between the two systems.
On the PS/2 (MicroChannel Bus), the host I/0 ad-
dress is mapped directly into the |/0 BASE. Bits A10
through A15 are compared against POS3 register
bits to select the 1/0 address range for the entire
DVI Board. Bits A6 through A9 must be zeroes, while
bits AO through A5 select specific functions within
the BASE. )

A15 | A14 | A13 | A12 | A11 | A10 A°9 AOB l:: AOG A5 | A4 | A3 | A2 | A1 | AO | non-ATMODE
A15 | A14
A9 | AB | A7 | A6 | A5 | A4 | A3 | A2 0 0 A13 | A12 | A11 [ A10 | A1 | A0 | ATMODE

Figure 2-15. DVI Board 1/0 Port Mapping
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VIS0-1 (Bits 2—-3)—VIS0 and VIS1 are the Interrupt
Level Select bits for the 82750PB interrupts. Table
2-5 indicates where the interrupt will be presented
for each combination of VIS0 and VIS1.

Table 2-5. 82750PB Interrupt Level Selection

Visi VIS0 Pin
0 0 IN[0]
0 1 IN[1]
1 0 IN[2]
1 1 IN[3]

EMS0-3 (Bits 4-7)—EMS0-3 (along with EMS4-
10 in POSS5) are used by the board to set the ad-
dress of the EMS Window. The memory space is
divided into 2048 8 Kbyte segments by the HIGA.
The desired starting address (divided by 8192) of the
EMS window would be written in POS5 and POS4 by
the initialization software.

2.7.10 VGA TEST REGISTERS

82750LH

2.7.9.7 POS5

POSS5 is an eight bit read/write register located at
BASE +3A hex. Each of the bits in this register is
described below. POSS5 is reset to 80 hex by system
reset. ;

EMS4-10 (Bits 0-6)—EMS4-10 (along with
EMSO0-3 in POS4) are used by the board to set the
address of the EMS Window. The memory space is
divided into 2048 8 Kbyte segments by the HIGA.
The desired starting address (divided by 8192) of the
EMS window would be written in POS5 and POS4 by
the initialization software.

D7 (Bit 7)—D?7 is used by the PS/2 error recovery
system and is set by hardware to indicate “no error
information available on this board”. This bit should
always be set to a one whenever POSS5 is written.

VGA TestRegister  3C7  (39)

VGA Test Register 3C6 {529

BASE+3C

VGA TestRegister 3C9 (38

VGA Test Register 3C8

faeed

BASE +3E

Figure 2-16. VGA Test Registers

The VGA Test Registers are four 8-bit read/write
registers located at BASE + 3C hex, BASE + 3D hex,
BASE + 3E hex and BASE + 3F hex. These registers
provide an alternate programming path for testing
the DVI Board’s VGA DAC. Port BASE+3C is the
same register found at 03C7, Port BASE + 3D is the
same register found at 03C9, Port BASE + 3E is the
same register found at 03C6 and Port

BASE + 3F is the same register found at 03C8. The
VGA Test Registers can be written or read at any
time but should only be accessed with byte 1/0 op-
erations. The (CO3C)[33E4] type numbers in Figure
2-16 represent examples of 1/0 port addresses for
(non-ATMODE) and [ATMODE] if the BASE was set
to CO00 or 02E4 respectively.
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3.0 HARDWARE INTERFACE

3.1 MicroChannel Interface Operation
and Timing

MicroChannel host cycles consist of four types of
cycles: Memory Read, Memory Write, I/0 Read and
1/0 Write. Each of the four cycle types is explained
in Figure 3-1. The HIGA meets all of the timing re-
quirements for the MicroChannel Bus as published
by IBM. Refer to any IBM PS/2 Technical Reference
Manual for detailed explanations.

3.1.1 1/0 READ

In the 1/0 Read cycle timing diagram pictured in Fig-
ure 3-1, CLK is the main timing source for the HIGA.
The signals sources from the MicroChannel Bus are
assumed to be completely asynchronous to the
HIGA, therefore, CLK is used to synchronize the
events on the MicroChannel Bus with internal HIGA
operations.

The cycle is not considered valid until CMD # is ac-
tive. At that time, the internal synchronizer starts to
sample the cycle and turn the CMD # into a synchro-
nous internal request for an operation. Also at that
time, the internal host interface sequencer moves
into state T1.

The internal operation starts at the beginning of the
third CLK (T1) since CMD#, address, status, etc.
were valid before the rising edge of that CLK period.
During T2 and T3 the internal read operation takes
place. At the end of T3 the internal read operation is
completed, CHRDY is asserted and the internal host
interface sequencer moves into state T4. The inter-
nal host interface sequencer repeats state T4 until
the host negates CMD #.

The HIGA drives the data bus with valid data from
the end of T3 (CHRDY) until CMD# is negated by
the host (all T4’s). If the operation required the use
of the DVI Bus, additional T3’s would have been in-
serted until the operation was completed. Examples
of 1/0 operations that require the use of the DVI Bus
are reading an empty read FIFO and writing a full
write FIFO.

-
intal.
3.1.2 1/0 WRITE

The 1/0 Write cycle timing diagram pictured in Fig-
ure 3-2 is basically the same as the 1/0 Read opera-
tion except the data bus is driven by the host. The
data should be valid a minimum of 25 ns before T3
and should remain valid until CMD # is negated.

3.1.3 Memory Read

The Memory Read cycle in Figure 3-3 requires the
use of the DVI Bus before it can be completed and
therefore must be extended. The cycle is extended
by inserting additional T3 states untii MSTRB# is
received, indicating valid data on the DVI Bus.

The number of CLK periods from BUSEN # active to
CHRDY inactive is fixed by the programming of the
memory timing in the VSCGA device. The number of
CLK periods from BREQ# active to BUSEN # active
is variable and depends on the activity of the
82750PB. This time is known as the DVI Bus latency
and can be as long as one 82750PB Next-Fast cycle
(NXTFST) plus one regular 82750PB memory cycle.
This latency time is the main reason for the FIFOs in
the HIGA. The FIFOs allow fast I1/0 Read or Write
cycles on the host side while independently execut-
ing DVI Bus cycles on the DVI Bus side. The FIFOs
can also stack host data into 32-bit and 64-bit DVI
Bus cycles.

The operation and timing of a memory read to the
POST ROM (an eight bit device) is different than the
one shown in Figure 3-3 in two ways. First, the HIGA
will not return the CDDS16# signal during POST
ROM accesses. Second, special steering logic in-
side the HIGA logically connects the MD[7:0] lines
to the SD[7:0] lines regardless of the byte address.
Therefore, consecutive byte accesses do not prog-
ress from MD[7:0] to MD[15:8] to MD[23:16] when
accessing the POST ROM.

Note that the MREQ# (82750PB) and RAS#
(VSCGA) signals are not connected to the HIGA but
nonetheless were thought to be useful signals to in-
clude in the timing diagrams.

3.1.4 MEMORY WRITE

The Memory Write cycle timing diagram pictured in
Figure 3-4 is basically the same as the Memory
Read operation except the SD(15:0) data bus is driv-
en by the host.
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Figure 3-1. MicroChannel 1/0 Read Timing
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Figure 3-2. MicroChannel I/0 Write Timing
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3.2 ISA Interface Operation and
Timing

PC/AT host cycles consist of four types of cycles:
Memory Read, Memory Write, I/0 Read and 1/0O
Write. Each of the four cycle types is explained be-
low. The HIGA meets all of the timing requirements
for the ISA Bus as published by Intel.

NOTE:
The HIGA adheres strictly to the ISA specification
by requiring BALE active before each cycle. Some
implementations of the ISA Bus do not generate
BALE before the second cycle of a 16-bit memory
cycle converted to two 8-bit cycles. If the HIGA is
to operate on these implementations properly, a
7-bit latch is needed for the HIGA’s A23-17 lines
(latched by BALE) with the CMD# (BALE) pin tied
high on the HIGA. i

3.2.1 I/0 READ

In the I/0 Read cycle timing diagram pictured in Fig-

ure 3-5, CLK is the main timing source for the HIGA.
The signals sources from the ISA Bus are assumed
to be completely asynchronous to the HIGA, there-
fore, CLK is used to synchronize the events on the
ISA Bus with internal HIGA operations.

The cycle is not considered valid untii MADE24
(IODRC#) is active. At that time, the internal syn-
chronizer starts to sample the cycle and turn the
MADE24 (IODRC#) into a synchronous internal re-
quest for an operation. Also at that time, the internal
host interface sequencer moves into state T1.

The internal operation starts at the beginning of the
third CLK (T1) since MADE24 (IODRC#), address,
status, etc. were valid before the rising edge of that
CLK period. During T2 and T3 the internal read oper-
ation takes place. At the end of T3 the internal read
operation is completed, CHRDY is asserted and the
internal host interface sequencer moves into state
T4. The internal host interface sequencer repeats
state T4 until the host negates MADE24 (IODRC #).

The HIGA drives the data bus with valid data from
the end of T3 (CHRDY) until MADE24 (IODRC#) is
negated by the host (all T4’s). If the operation re-
quired the use of the DVI Bus, additional T3’s would
have been inserted until the operation was complet-
ed. Examples of I/0 operations that require the use
of the DVI Bus are reading an empty read FIFO—
and wriiting a full write FIFO.
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The 1/0 Write cycle timing diagram pictured in Fig-
ure 3-6 is basically the same as the 1/0 Read opera-
tion except the data bus is driven by the host. The
data should be valid a minimum of 25 ns before T3
and should remain valid until M__IO (IOWRC#) is
negated.

3.2.2 1/0 WRITE

3.2.3 MEMORY READ

The Memory Read cycle in Figure 3-7 requires the
use of the DVI Bus before it can be completed and
therefore must be extended. The cycle is extended
by inserting additional T3 states until MSTRB# is
received, indicating valid data on the DVI Bus.

The number of CLK periods from BUSEN # active to
CHRDY inactive is fixed by the programming of the
memory timing in the VSCGA device. The number of
CLK periods from BREQ# active to BUSEN # active
is variable and depends on the activity of the
82750PB. This time is known ag the DVI Bus latency
and can be as long as one 82750PB Next-Fast cycle
(NXTFST) plus one regular 82750PB memory cycle,
This latency time is the main reason for the FIFOs in
the HIGA. The FIFOs allow fast 1/0 Read or Write
cycles on the host side while independently execut-
ing DVI Bus cycles on the DVI Bus side. The FIFOs
can also stack host data into 32-bit and 64-bit DVI
Bus cycles.

The operation and timing of a memory read to the
POST ROM (an eight bit device) is different than the
one shown in Figure 3-7 in two ways. First, the HIGA
will not return the MEMCS16# signal during POST
ROM accesses. Second, special steering logic in-
side the HIGA logically connects the MD[7:0] lines
to the SD[7:0] lines regardless of the byte address.
Therefor, consecutive byte accesses do not prog-
ress from MD[7:0] to MD[15:8] to MD[23:16] when
accessing the POST ROM.

Note that the MREQ# (82750PB) and RAS#
(VSCGA) signals are not connected to the HIGA but
nonetheless were thought to be useful signals to in-
clude in the timing diagrams.

3.2.4 MEMORY WRITE

The Memory Write cycle timing diagram pictured in
Figure 3-8 is basically the same as the Memory
Read operation except the SD[15:0] data bus is
driven by the host.
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| 70 ] o | T1 | T2 |[13(1)]13(2)|T3(3)|T3(4)| T3(5)|T3(6)|T3(7)|T3(8)|T3(9)| T4 | T4 | T4 | TO |
GLIGAONLANAY N AN/ AN Nl S L\ NS NN\

A[23:0] X X
CDSETUP#

(aeN) —% X

S1# ————
(MWRC#) -

CHRDY iy T T e
(I0CHRDY) 2
COSFDBKY — ——

(MEMCS 16#)
$D[15:0] ————( VALID DATA y—

BREQ# \ ST R Ve

VRAM# \ -

BUSEN# \ S S S e
V1VALEN# \; Y AR

MREQ#! ) I

MSTRB# N

HRDY# 3 Sl O B i Tov e

RAS#! o I
MD[31:0] {_VALID ADDRESS >—VALID DATA)-

241344-11
NOTE:
1. Signal not physically connected to the HIGA.

Figure 3-8. ISA Memory Write Timing
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3.3 VGA Support Operation and
Timing

3.3.1 VGA READ

The VGA Read cycle timing diagram pictured in Fig-
ure 3-9 is the same as an I/0 Read operation to an
internal register except for two major differences.
The SD[15:0] data bus is driven by the VGA DAC
(not by the HIGA) and the read operation is present
on the VGARD # signal. Note that the address is the
address of one of the internal VGA Test Registers.

-
intgl.
3.3.2 VGA WRITE

In the VGA Write cycle, the HIGA does not respond
to the host I/0 write cycle in any way other than
passing the cycle through to the VGAWR # pin. (No-
tice that the HIGA stays in state T0.) This passive
method of eavesdropping on the I/0O writes to the
system’s VGA DAC allows the VGA DAC controlled
by the HIGA to be an exact copy of the system’s
VGA DAC without interfering with the timing of the
host bus. Note that the address is the address of
one of the system VGA DAC registers (03C6).

7 N TR

CHRDY

CDSFDBK#

CDDS16#

SD[15:0]

NGBS T T o o

241344-12

Figure 3-9. MicroChannel VGA Read Timing

o e L U g W W B W B, T

A230] O ames X

MR 5 SN ey
) M P e

CMBE- T o N

CHRDY

CDSFDBK#

CDDS16#

SD{15:0]

VORNRE-.TT . TN

. 241344-13

Figure 3-10. MicroChannel VGA Write Timing
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RAS#. The DVI Bus data bus is driven by the HIGA
for write cycles and by the 82750PB for read cycles.
The HRDY # signal still initiates the end of the cycle
and is asserted when the internal register access

82750LH

has been made. 82750PB Register cycles can only
be performed by the HIGA since an 82750PB Regis-
ter cycle must be started with VRAM# off and
VREG #on.

VRAMS TN g
BREQ# — \ /S
BUSENE. e e il
VIVALEN N > ST L
GAVALEN L 7 b
MREQ#' e
MSTRB# i, = =
DSTRBE
VWE#BEN[3.0}# X X
VA21:0)' X X
HRDY# et e IRE St
RASH'
MD|31:0)(Read) < VNDADORESS — D>— —CUALD DAT>
MD{31:0)Write) VALID ADORESS VALD DA —
241344-16
NOTE:
1. Signal not physically connected to the HIGA.
Figure 3-13. DVI Bus DVI Device VRAM Access Timing
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[T e 2R TR BTG T | R RTINS S R e A R e s T
QU NG SN A AR AN SN ST TS,
VRAME T\ T T
BREQ# — \ el
BUSENE . © | " (R w i Y IR A
VIVALEN . ¥ g i e
GAVALEN e = V5 i A
MREQ#' jy RS
MSTRBY e mee i
DSTRB# p AT
VWE#/BEN[3.0j# T X
VA[21:0]' o - SR
HRDY# Wl L L e p
RASS'
MD{31:0}(Read) < VADADORESS > AL DATR>
MD[31:0)(Write) < wapaoress — >—< vaoona >
241344-18
NOTE:
1. Signal not physically connected to the HIGA.

Figure 3-15. DVI Bus DVI Device Access Timing
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Bytes hold the 24-bit byte address of the destination
of the FIFO data. The FIFO data registers hold the
read data.

The 16-Bit-Read FIFO is a low-performance path
from all of the devices on the DVI Bus, including
VRAM to the host. The 16-Bit-Read FIFO has just
one 16-bit buffer which is used to hold data while the
FIFO waits for the host to read the data. Operation
of the 16-Bit-Read FIFO is very similar to that of the
32-Bit-Read FIFO described above except that the
data is now processed in 16-bit pieces.

Both read FIFOs can be put into an Auto-increment
Mode by setting the AUTO bit in the corresponding
FIFO Control Register. When in Auto-increment
Mode the VRAM address pointer is incremented af-
ter each access through the FIFO. The Read FIFOs
will not prefetch data unless they are in the Auto-in-
crement Mode. When not in the Auto-increment
Mode, the FIFO’s VRAM pointer will remain un-
changed following the access. Accessing the Read
FIFOs when empty will cause inserted wait states
until the FIFO has data.

intal.

4.2 Programming the VRAM Modes

The EMS10-0 bits in the POS4 and POS5 registers
set the location of the EMS Window while the
EW3-0 bits in POS2 and POS3 set the EMS Win-
dow size. After power-on or Board Reset the EMS
Window is disabled. To enable the EMS Window, 55
hex must be written to POS2 (BASE + 30). The EMS
Window can be disabled either by writing 54 hex to
POSO, or by selecting EMS Mode F, or by executing
a Board Reset. The remainder of this section ex-
plains the operating modes of the EMS logic and in
some cases gives examples of POS register set-
tings.

Figure 4-1 shows the OK byte EMS Window Mode or
Mode F. Mode F is selected by writing an F value to
the four EW3-0 bits in POS2 and POS3. The loca-
tion of the EMS Window will not affect the operation
of the board in the mode since the host address bus
is logically disconnected from the VRAM address
bus. It is impossible for the host to access VRAM
through its memory address space if the board is in
this mode.

postl azs [ a2z [ a2 [ azo [ars [ s [arz [ase [ass [ ara [ ats[arz[ass[ao] as [ as [ ar | as | as [ ae [ as | az | ar ] mo]
el jeorpeA AT o [
ol b B i el s b b s ] e e
Vit [ vazs | vazz | vaz1| vazo [ vats [ vara | var7 | vats | vats [vara | vars|varz [ vart[vato vas | vas | vaz [ vas [ vas | vae [ vas [ vaz [ vai [ vao |
' 241344-42
Figure 4-1. OK Byte EMS Window Mode—Mode F
B MATCH PAR SELECT
o [nza]azz[azi[nzo[mss[ase[ar7]are[ass[ara[araare]ari[aro] ao [ as [ a7 [ a6 [ as [ s [as [ a2 a1 [ 20|
PARn |P1slP|4|P1aIP12an|P|olPalPalmlnlPslmlml
XM [manfuncelazi|vazofunofmselunrzfvarsfnfmsefunsafunrafunnfnc] as [ vas [ var [ ae [ wns | vae [ vaa] waz [ un o]
241344-20

Figure 4-2. 8K Byte EMS Window Mode—Mode 0
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Figure 4-2 shows the 8 Kbyte EMS Window Mode or
Mode 0. Mode 0 is selected by writing a 0 value to
the four EW3-0 bits (as a four bit field) in POS2 and
POS3. The location of the EMS Window is deter-
mined by the EMS10-0 bits in POS4 and POS5.
Since the EMS10-0 bits select on which 8K bound-
ary the EMS Window begins and an 8K Window size
must start on an 8K boundary, any value in the
EMS10-0 bits would be logically correct. If the
EMS10-0 bits are written with a 68 hex value (as an
11-bit field), then the EMS Window would start at
host location DO000, because 68 hex x 2000 hex
(i.e. 8K) is D000O.

In EMS Window Mode 0 the EMS Window is divided
into four 2K byte pages controlled by four different
Page Address Registers or PARs. The decode of
host address bits A11 and A12 determines the PAR
used during the access. The PARs are actually
16-bit registers although only bits P3 through P15
are used in the 8K Mode. The VRAM address gener-
ated by the host access is determined by the con-

82750LH

tents of the selected PAR as well as the state of the
host’s address bus, as is shown in the figure above.
The Match Field in the same figure defines the bits
of the host's address bus that must match the
EMS10-0 bits.

The Page Address Registers (PARs) are used in
combination with the host’s address bus to generate
the VRAM address bus. In each EMS Mode only the
necessary top bits of the PARs are used. The re-
maining bits in the PARs can be written with any
value without affecting the operation of the board.

As an example, in order to access the registers in
DVI Device 5 which begin at FA0000, a PAR is writ-
ten with FA0O. The particular PAR used is depen-
dent on the desired host address because the PARs
are always selected by bits on the host’'s address
bus. The FAQO value will work in any EMS Mode
since in each EMS Mode only the necessary top bits
of the PARs are used. The PARs can be written and
read with either byte 1/0 or word 1/0 operations.

E MATCH - [T Famsecr
e ImlmlAZlImlmslmllm7IAI§IA!SIAMIMS[M‘J[A" |atof as [ a8 | a7 | s | as|as|as|az|ar[ao]

PARn

P15|P14|P13|P12|P11|P10| P9 | P8 | P7 | P6 | PS | P4

YYVYVYYY
YEAM. Focadloconaon oo onsfonsfonsansoonaf s wae T wae T wne owa o vaaTwas [ o]

241344-21

Figure 4-3. 16 KByte EMS Window Mode—Mode 1
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4.3 Using the Power-On-Self-Test
ROM

The Power-On-Self-Test ROM or POST ROM is a
single 64 Kbyte ROM that is page mapped through a
fixed size EMS Window in the memory address
space between 0C0000 hex and ODFFFF hex. On
8 Kbyte boundaries, any single ROM can appear in
any one of the sixteen 8 Kbyte pages from 0C0000
hex to ODE0O0O hex. In non-ATMODE, the POST
ROM’s address space is determined by the ROM
Page Select bits in the HIGA’s POS2 register (RPO-
RP3). In ATMODE, the POST ROM’s address space
is determined by the ROM Page Select Register. For
both types of systems, the 1 of 8 POST ROM selec-
tion is done with the ROM Select bits in the ROM 8K
Select Register and is set to select ROM 0 by RE-
SET. A POST ROM Enable bit in the POS3 register
can be used to disable the POST ROM. When dis-
abled, the DVI Board will not respond to memory
accesses in the POST ROM address space. The
POST ROM is enabled by RESET, but can be dis-
abled by writing the POS3 register in non-ATMODE.

82750LH

In ATMODE, the ROM Enable Switch or the POS3
register can be used to disable the POST ROM.

5.0 ELECTRICAL DATA
5.1 D.C. Characteristics

Maximum Ratings

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 82750LH 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 R:'q‘;'r':""":m
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 —0.5Vto +7V
Input Current Clamp (V| < 0 or V| > Vo) +20 mA
Output Current Clamp (Vo < 0 or Vo > Vo) +20 mA
Continuous Output Current Low 20 mA
Continuous Output Current High 20 mA

" Table 5-2. Recommended Operating Conditions

Recommended
Parameter Condition
Min Nom Max
Supply Voltage (Vcg) 4.50V 5.0V 5.50V
Operating Temperature Range 0°C 70°C
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Table 5-3. D.C. Characteristics Vcc = 5V, Tcase = 25°C

Symbol Parameter Min Typ Max | Units Notes
ViL Input LOW Voltage - 0.8 Vv Vce = 4.5V
ViH Input HIGH Voltage 20 \" Vee = 5.5V
Vo, Output LOW Voltage 0.5 \" V) = 0.1Vgg, loL = 4 mA
VoL@ Output LOW Voltage 0.5 " Vi = 0.1 Vg, loL = 16 mA
VoL®) Output LOW Voltage 0.5 Vv V| = 0.1 Vgg, loL = 20mA
Vor(! Output HIGH Voltage 3.7 \' V| = 0.9 Vgg, loH = 4 mA
Vor(23) | Output HIGH Voltage 37 \' V| = 0.9 Vg, lon = 12 mA
L@ Input Leakage Current A pA ViL = 0V
11L® Input Leakage Current *1 RA ViL =0V
loz® Output Leakage Current =70 pA Vo = 0V
lon() Output HIGH Current ) 4 mA
lon@ 3) Output HIGH Current 12 mA
lo.(M Output LOW Current 4 mA
oL@ Output LOW Current : 16 mA
loL® Output LOW Current 20 mA
Icc Power Supply Current 15 mA-
CiN Input Capacitance 7 pF
Cout Output Capacitance 34 pF
V(@) Input Threshold Voltage 1.3 \"
NOTES:

1. All output and bidirectional pins except INT[3:0] #, CDDS16#, CHRDY, CDSFDBK #, SD[15:0].
2. INT[3:0], CDDS16#, CHRDY, CDSFDBK# only.

3. SD[15:0] only.

4. All input pins except RESET, M_IO, S1#, SO#, MADE24, TESTPIN.

5. RESET M_IO, S1#, SO#, MADE24, TESTPIN.

6. Specified for MD[31:0], VWE #, BEN[3:0] # only.

7. Specified for all input pins except RESET, M_IO, S1#, SO#, MADE24.
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Table 5-4. CLK D.C. Characteristics Vcc = 5V, Tcasg = 25°C
Symbol Parameter Min Typ Max Units Notes
ViL Input LOW Voltage 0.9 \') Voe = 4.5V
ViH Input HIGH Voltage 3.85 Vv Vee = 5.5V
i Input LOW Leakage 11 pA ViH = Ve
i Input HIGH Leakage 31 pA ViL = 0V
Vr Input Threshold Voltage 25 Vv
CiN Input Capacitance 7 pF .
Output Delay and Rise Time Versus Load Capacitance
nom+8 // . 8
Valid /
?Iuy nom+4 / ?II:. 6 ~
o) // (ns) //
]
nom 4
L~
nom=-4 / 2
25 50 75 100 125 10 20 30 40 50
¢ (pF) ¢ (pF)
: ! 241344-23 241344-24
nom = nominal value used in AC Characteristics

Figure 5-1. Typical Output Valid Delay
versus Load Capacitance

Figure 5-2. Typical Output Rise Time
versus Load Capacitance
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| 7o | To | T1 | 12 |13(1)|T3(2)|T3(3)|T3(4)|T3(5)|73(6)|T3(7)|13(8)|13(9)] T4 | T4 | T4 | TO |
S AR N/ NN N N NN N NSNS PN TNCNS TN T
A[23:0]
M_10 —
St#
e 1 ad
so#
SEona e —t11
CMD#
-1 |e=t3 |<-19
- t0 |= =
CHRDY —-—l‘ {
> t4 e > |=-t7
CDSFDBK# \ ¥
—>| t5 | —»| |=-t8
CDDS16# . 8 -1
—{t10
sD[15:0] el
| fetis
BREQ# 1 Y i R
fe—t15—
VRAM# o
BUSEN# A B e
V1VALEN# X i T
MREQ#! o S L
MSTRB# ? N
HRDY# P o
RAS#' N I
MD[31:0] —(VALID ADDRESS >
241344-27
NOTE:
1. Signal not physically connected to the HIGA.

Figure 5-3. MicroChannel Memory Read Timing
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| o ] 10 | 71 | 12 |13(1)|T3(2)|713(3)|T3(4)|T3(5)|13(8)|T3(7)|T3(8)|T3(9)] T4 | T4 | T4 | TO |
CLK . N NS\ NSNS NN N NN\
A[23:0]
M0
s1# —T\
L
so# ¢
<_u: b2 -] |t13
CMD#
- |jt3
—{ t0 |= : - j=t9
CHRDY ~ £
> t4 | o |t7
CDSFDBK# AN V4
| 15 | | |=—t8
CDDS16# \
> 12 e
D[ 15:0] ————rt———( VALID DATA ———
D Je-ti4
BREQ# 1 R R e R
et 15—
VRAM# p—
BUSEN# =\ R
V1VALEN# \ Jr
MREQ#! Nkl 2/
MSTRB# pue I
HRDY# - WRIEY . e
RAS#! N s
MD[31:0] (VALID ADDRESS—VALID DATA )
241344-28
NOTE:
1. Signal not physically connected to the HIGA.

Figure 5-4. MicroChannel Memory Write AC Timing
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5.2.2 ISA BUS INTERFACE TIMING 5
Table 5-6. ISA Bus Interface AC Characteristics
Symbol Parameter Min | Max | Units Figure Note
to A[23:0], CDSETUP# (AEN) Valid 25 ns 5-7,-11
to MADE24 (IORDC#) Inactive
t1 MADE24 (IORDC #) Inactive to 26 ns 5-7,-8,-11,-12
CHRDY (IOCHRDY) Inactive
t2 A[23:0], CDSETUP# (AEN) Valid 30 ns 5-7,-8,-9,-10,-11,-12
to CDDS16# (IOCS16#) Active
t3 CLK to CHRDY (IOCHRDY) Active 31 ns 5-7,-8,-9,-10,-11,-12
t4 CLK to READ DATA VALID 51 ns 5-7,-9, -11
t5 A[23:0] CDSETUP # (AEN) Hold 5 ns 5-7,-11
from MADE24 (IORDC #) Active
16 MADE24 (IORDC#) Active to i 26 ns 1 57,11
CHRDY (IOCHRDY) Invalid
t7 READ DATA VALID Hold from 0 ns 5-7,-11 1
MADE24 (IORDC#) Active
t8 SD[15:0] Tri-State from MADE24 30 ns 5-7,-11
(IORDC #) Active
t9 A[23:0] CDSETUP# (AEN) Invalid 5 30 ns 5-7,-8,-11,-12
to CDDS16 # Inactive
t10 A[23:0], CDSETUP# (AEN) Valid 25 ns 5-8,-12
to M_IO (IOWRC #) Inactive
ti1 M__IO (IOWRC#) Inactive to 25 ns 5-8,-12
CHRDY (IOCHRDY) Inactive
t12 WRITE DATA VALID SetuptoCLK | 25 ns 5-8,-12
t13 A[23:0] CDSETUP# (AEN) Hold 10 ns | 5-8,-12
from M_IO (IOWRC #) Active
t14 M__IO (IOWRC#) Active to 25 ns 5-8,-12
CHRDY (IOCHRDY) Invalid
t15 WRITE DATA VALID Hold from 32 ns 5-8,-12 1
M__IO (IOWRC#) Active
t16 SD[15:0] Tri-State from M_IO 30 ns 5-8,-12
(IOWRC#) Active :
t17 A[23:0], CDSETUP# (AEN) Valid 39 ns 5-9
Setup to SO# (MRDC#) Active
t18 A[23:0] Valid Hold from SO # 22 ns 5-9
(MRDC#) Active
t19 S0# (MRDC#) Active to CHRDY 39 ns 5-9
(IOCHRDY) Inactive
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Table 5-6. ISA Bus Interface AC Characteristics (Continued)
Symbol Parameter Min | Max | Units | Figure | Note

t20 A[23:0] Invalid to COSFDBK # (MEMCS16#) 0 ns 5-9,-10
Inactive

t21 CLK to BREQ# Active 9 28 ns 5-9

t22 CDSETUP # (AEN) Valid Hold from SO # 8 ns 5-9
(MRDC #) Inactive

t23 S0# (MRDC #) Inactive to CHRDY (IOCHRDY) 8 39 ns 5-9
Invalid

t25 READ DATA VALID Hold from SO# (MRDC #) 0 ns 5-9 1
Inactive

t26 SD[15:0] Tri-State from SO# (MRDC#) Inactive 30 ns 5-9

t27 A[23:0], CDSETUP# (AEN) Valid Setup to S1# 39 ns 5-10
(MWRC #) Active -

t28 S1# (MWRC#) Active to CHRDY (IOCHRDY) 66 ns 5-10
Inactive

t29 A[23:0] Valid Hold from S1# (MWRC #) Active 41 ns 5-10

31 CDSETUP# (AEN) Valid Hold from S1 # 8 ns 5-10
(MWRC #) Inactive

t32 S1# (MWRC#) Inactive to CHRDY (IOCHRDY) 7 40 ns 5-10
Invalid

133 WRITE DATA VALID Hold from S1# (MWRC #) 32 ns 5-10 1
Inactive |

t34 SD[15:0] Tri-State from S1# (MWRC#) Inactive 30 ns 5-10

135 MADE24 (IORDC #) Inactive to VGARD # Active 42 ns 5-11

136 MADE24 (IORDC#) Active to VGARD # Inactive 4 24 ns 5-11

t37 M__IO (IOWRC#) Inactive to VGAWR # Active 36 | ns 5-12

t38 M__IO (IOWRC#) Active to VGAWR # Inactive 8 23 ns 5-12

t39 S0# (MRDC #) Active to VRAM# Active 6 55 ns 5-9

t40 S1# (MWRC#) Active to VRAM # Active 6 55 ns 5-10

NOTE:

1. Measured with C; = 100 pF on SD[15:0].
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& AN SN N TN A NANS NN A
preen
o _ X e
5 -
CDSETUP¥  \ A
(AEN)
0 -
MADE2a — +  \ 4
i ' { ' : -D’nﬂ-
> o e i G
CHRDY o} 4
(IOCHRDY) : A :
> 2 - e
cobsies T\ >l Y
(I0CS16#) : ==l
So{150] __ woom 3 :
241344-31
Figure 5-7. ISA 1/0 Read AC Timing
| TO | To l T | T2 | T3 | T4 | T4 | T4 l To |
i AR e, W 0 VP S W e T v T et
IR ¢ K=
i 13 -
CDSETUP# —
(AEN) \ A
->no<-§
WiIoT 1 e
(IOWRC) N\ y.
§ 5 g g g1 g
CHRDY '.E m 5" H
0RHRDN /
> o - il
CDDS16# ——t—! s |
(locs16#) N A
2 - B E‘J:
SD[15:0] { VALID DATA l
241344-32

Figure 5-8. ISA 1/0 Write AC Timing
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| 70 | 0 | 11 | T2 |13(1)|13(2)|T3(3)|13(4)|13(5)|T3(6)| T3(7)|T3(8)|T3(9)| T4 | T4 | T4 | TO |
CLK/ANCY AN/ R N/ N/ NN PN AN/ NN
A[23:0]
CDSETUP# —| t29 | — mr—
A YT = :
)
MWRC# ~ =G =~ t32
curDY 128711~ . —L
(1ocHRDY) " ] 45 B = o : - fe-t33
CDSFDBK#
(MEMCS16#) 1——_‘,‘ EEE - [ft34
SD[ 15:0] =mmeetee—{( "VALID DATA
- |je-t21
BREQ# ) ¥ Caell i LA
— 40— :
VRAM# " i
BUSEN# \ L T AR
VIVALEN# \ G
MREQ#! o e
MSTRB# i g
HRDY# N oo ah St
RAS#! N
MD[31:0] {_VALID ADDRESS )—VALID DATA)
241344-34
NOTE:
1. Signal not physically connected to the HIGA.

Figure 5-10. ISA Memory Write AC Timing
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(IOCHRDY)
CDDS16#
(I0CS16#)
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VORRDIEL T T W
241344-35
Figure 5-11. ISA VGA Read AC Timing
e R | e Sy 0 W T e L T e i
) S el v g iV e S B N B
A23.0] X 0000C8 X
e o -
AEN) N ) 4
i->||o<-
M IO e —
(IOWRC) $ A A
CHRDY
(IOCHRDY)
CDDS16#
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SD[15:0]
B bt et
VGAWR# "i e i e
241344-36

Figure 5-12. ISA VGA Write AC Timing
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5.2.3 DVI BUS INTERFACE TIMING
Table 5-7. DVI Bus Intertace AC Characteristics
Symbol Parameter Min | Max | Units Figure Note
10 | CLKtoBREQ# Active 28 ns | 5-13,-14,-15,-16
t1 CLK to V1VALEN Inactive 30 ns 5-13, -14,-15,-16
t2 CLK to GAVALEN Inactive 4 30 ns 5-13, -14, -15, -16
t3 V1VALEN Inactive to VWE # / 40 ns 5-13, -15
BEN[3:0] # Valid
t4 BUSEN# Active to VALID ADDRESS 7 ns 5-13, -14, -15, -16 1
t5 MSTRB# Active Setup to CLK 10 ns 5-13, -15
t6 WRITE DATA VALID Hold from CLK 60 ns 5-13, -15 1
t7 WRITE DATA VALID Hold from CLK 6 ns 5-13, -15 1
t8 READ DATA VALID Setup to CLK 0 ns 5-13, -15 1
9 READ DATA VALID Hold from CLK 14 ns 5-13,-15 1
t10 CLK to BREQ# Inactive 30 ns 5-13, -14, -15, -16
ti1 CLK to VIVALEN Active 4 30 ns 5-13, -14, -15, -16
t12 CLK to GAVALEN Active 28 ns 5-13, -14, -15,-16
t13 VWE # /BEN[3:0] # Hold from 2 40 ns 5-13, -15
BUSEN # Inactive
t14 VWE #/BEN[3:0] # Setup to DSTRB # 40 ns 5-14
Active
t15 VWE # /BEN[3:0] # Hold from ns 5-14
DSTRB# Active
t16 WRITE DATA VALID Setup to DSTRB # 40 ns 5-14 1
Active
t17 WRITE DATA VALID Hold from ns 5-14 1
DSTRB# Active
t18 DSTRB# Active to READ DATA VALID 60 ns 5-14
t19 READ DATA VALID Hold from 0 ns 5-14 1
DSTRB# Inactive
t20 DSTRB# Inactive to MD[31:0] Tri-State 2 15 ns 5-14 2
t21 BUSEN# Active to VWE # /BEN[3:0] # < 55 ns 5-16
Valid
t22 HRDY # Active Setup to CLK 0 ns 5-16
NOTES:
1. Measured with Ci. = 100 pF on MD[31:0].
2. With VWE # high.
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CLK "\_/'\_/'\_/'\_/'\_/'\_/‘\_/'\_;"\_1"\_/‘\_/'\_/
VRAM# /
i)t- 10— |-
BREQ# (
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BUSEN# \ A
= t1 | - t11
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. :I t7 = :It7<—
: fe—t6: [fe——1t6
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241344-38
NOTE:
1. Signal not physically connected to the HIGA.

Figure 5-14. DVI Bus Next-Fast VRAM Access AC Timing
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1. Signal not physically connected to the HIGA.

241344-39

Figure 5-15. DVI Bus DVI Device Access AC Timing
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NOTE:
1. Signal not physically connected to the HIGA.

Figure 5-16. DVI Bus 82750PB Register Access AC Timing
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