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description

The TMS34094 ISA Bus Interface device, a peripheral device for the TMS34020 Graphics Processor, facilitates
the design of a high-performance graphics system for use in an ISA Bus-compatible PC. The device decodes
ISA Bus cycles and controls the TMS34020 host interface to enable read and write accesses to the TMS34020’s
local memory. In addition, the TMS34094 allows the host to access the TMS34020’s local memory via either
I/O-mapped or memory-mapped ISA Bus accesses. The capability is software configurable, simplifying design
and reducing system cost.

I/0 mapped interface

The 1/0 mapped interface defines three I/O locations which facilitate access to the entire range of TMS34020
local memory. Two registers are used together to provide a 28-bit address to the TMS34020. The third register
acts as the data port between the ISA Bus and TMS34020 local memory. This set of three registers supports
the TMS34020’s autoincrement modes which reduce data transfer overhead. For simplifying interrupt routines,
the TMS34094 also provides read back of the address for the next host access.

memory-mapped interface

The memory-mapped interface provides four highly configurable windows between host memory space and
TMS34020 memory space. Each window has four individually configurable attributes. These include: response
as either an 8-bit or 16-bit device; begin address in the memory map of the host; begin address in the memory
map of the TMS34020; and size. Size may range from 8K bytes to 4M bytes.

PRODUCTION DATA information is current as of publication Copyright [0 1992, Texas Instruments Incorpo-
date. Products conform to specifications per the terms of Texas i rated
Instruments standard warranty. Production processing does

not necessarily include testing of all parameters. TEXAS
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local memory decode

TMS34020 local memory map decoding is provided by the TMS34094. The TMS34094 internally decodes LAD
bus addresses to generate four bank select output signals. The bank select signals may be used to control
DRAM, VRAM, ROM and other devices in the TMS34020 local memory map. This programmable decoding
allows designs to support multiple resolutions and color depths through software configuration.

For applications requiring synchronization of host software and TMS34020 software, the TMS34094 shadows
the TMS34020 host control register low (HSTCTLL) as an ISA I/O register. This eliminates a LAD bus host
access cycle, thereby reducing LAD bus traffic and increasing TMS34020 performance.

To simplify the design of VGA-compatible, single-monitor graphics systems, the TMS34094 supports VGA
passthrough. Onchip passthrough logic supports designs where VGA controllers are onboard, as well as
designs where a VGA-compatible auxiliary video connector is provided. The TMS34094 decodes ISA Bus
accesses to standard VGA palette control registers and signals that a VGA pass-through access is occurring.
Shadowing of VGA passthrough cycles may be disabled, enabled for writes only, or enabled for reads and
writes.
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pin assignment

PINNO. |  NAME PIN NO. NAME PIN NO. NAME PIN NO. NAME
1 Vss 41 Vss 81 Vss 121 Vss
2 HWRITE 42 SA19 82 D14 122 SSRT
3 HBSO01 43 SA18 83 D6 123 LAD31
4 HBS23 44 SA17 84 D13 124 LAD15
5 HA5 45 SA16 85 D5 125 LAD30
6 HAG6 46 SA15 86 D12 126 LAD14
7 HA7 47 SA14 87 D4 127 LAD29
8 HA8 48 SA13 88 D11 128 LAD13
9 HA9 49 SA12 89 D3 129 LAD28
10 HAL0 50 SA11 90 D10 130 LAD12
11 HA11 51 SA10 91 D2 131 LAD27
12 HA12 52 SA9 92 D9 132 LAD11
13 HA13 53 SA8 93 D1 133 LAD26
14 HA14 54 SA7 94 D8 134 LAD10
15 HA15 55 SA6 95 DO 135 LAD25
16 HA16 56 SA5 96 PCINT 136 LAD9
17 HA17 57 SA4 97 RESDRV 137 LAD24
18 HA18 58 SA3 98 BIOSEN 138 LAD8
19 Vss 59 Vss 99 Vss 139 Vss
20 HA19 60 SA2 100 HINT 140 HOE
21 Vce 61 Vce 101 Vce 141 Vce
22 HA20 62 SA1 102 IOSEL2 142 LAD23
23 HA21 63 SAO 103 IOSEL1 143 LAD7
24 HA22 64 MWTC 104 IOSELO 144 LAD22
25 HA23 65 MRDC 105 HRDY 145 LAD6
26 HA24 66 SBHE 106 LCLK2 146 LAD21
27 HA25 67 BALE 107 LCLK1 147 LAD5
28 HA26 68 BCLK 108 HDST 148 LAD20
29 HA27 69 REFRESH 109 CAS2 149 LAD4
30 HA28 70 IORC 110 RAS 150 LAD19
31 HA29 71 iowc 111 ALTCH 151 LAD3
32 HA30 72 SMRDC 112 WE 152 LAD18
33 HA31 73 SMWTC 113 SF 153 LAD2
34 LA17 74 AEN 114 RESET 154 LAD17
35 LA18 75 1016 115 BSELO 155 LAD1
36 LA19 76 M16 116 BSELL 156 LAD16
37 LA20 77 CHRDY 117 BSEL2 157 LADO
38 LA21 78 NCT 118 BSEL3 158 HCS
39 LA22 79 D15 119 Vee 159 vVee
40 LA23 80 D7 120 VGASHD 160 HREAD

tNC - DO NOT CONNECT.

Texas ""'
INSTRUMENTS

POST OFFICE BOX 1443 ®

HOUSTON, TEXAS 77001



TMS34094

ISA BUS INTERFACE

SPVS006A — FEBRUARY 1992 — REVISED JUNE 1992

signal descriptions

SIGNAL 1/10/1Z TMS34020 INTERFACE SIGNALS

LCLK1, LCLK2 | Local clocks . These signals are used to synchronize the access with the TMS34020.

LADO—LAD31 /o 32-bit multiplexed local address/data bus. These signals are used to monitor the address and status of a
TMS34020 memory cycle and to read and write data from the TMS34094 to memory.

ALTCH | Address latch. The high-to-low transition of the signal indicates the address value on LADO-LAD31 is valid.

RAS | Row-address strobe. The row-address strobe from the TMS34020.

s Column-address strobe.  This signal is used to indicate a possible access to the least significant byte of the

CAS2 | .
HSTCTLL register.

WE | Write enable. This signal from the TMS34020 is used to indicate a possible write access to the HSTCTLL register.

SE | VRAM special function . This signal from the TMS34020 is used in decoding LAD bus shift register transfer cycles
to control the shift clock insertion indicator signal SSRT.

HDST | Host data latch strobe . The rising edge of this signal latches data on LADO-LAD31 into the TMS34094 during
a host read of TMS34020 memory.

HOE | Host data output enable . Enables the TMS34094 to drive data onto LADO-LAD31 during a host write cycle.

HRDY | Host ready. This normally low signal is asserted high by the TMS34020 to indicate that the TMS34020 is ready
to complete a host-initiated cycle. It is used to generate the CHRDY output from the TMS34094.
Host chip select. This signal is driven low to latch the address presented on HA5—HA31 into the TMS34020 and

HCS O initiate a host access cycle. The status of this signal also configures the TMS34020 for autoincrement access. A
pull-up resistor is required on HCS to ensure that the TMS34020 will reset to Host Present mode.

HREAD o Host read. This active low signal is driven low to indicate a read request from the ISA bus of TMS34020 local
memory.

HWRITE Host write . This active low signal is driven low to indicate a write request of TMS34020 memory from the ISA Bus.
27 host-address signals. The value represents the address of the 32-bit quantity being accessed in the

HA5-HA31 O
TMS34020 local memory.

HBSO1 o Host byte select 01. This signal is connected to both HBSO and HBS1 of the TMS34020 to indicate that the host
requests an access to the even 16-bit word of the 32-bit quantity specified by HA5-HA31.

HBS23 o Host byte select 23 . This signal is connected to both HBS2 and HBS3 of the TMS34020 to indicate that the host
requests an access to the odd 16-bit word of the 32-bit quantity specified by HAS-HA31.
Subsystemreset. This signal indicates a reset to the graphics subsystem and should be connected to the RESET

RESET o input of the TMS34020 and the palette. RESET will become active low after the ISA signal RESDRV has
remained low for four consecutive cycles on LCLK1. It can also be asserted by setting the RS bit in the TMS34094
MODECTL register.

AINT | Host interrupt. This signal is connected to the TMS34020 HINT output. The PCINT output follows the inverse of
this input.

SIGNAL 1/10/z ISA INTERFACE SIGNALS

BCLK | Bus clock . This signal is used to synchronize some ISA Interface signals.

BALE | Bus address latch enable. The high state of this signal indicates that a valid address is presented on LA17-LA31.
20-bit system address bus.  These signals form the low-order 20 bits of the 24-bit address supported by 16-bit

SA0-SA19 |
ISA systems.
7-bitlatchable address bus.  These signals form the high-order 4 bits of the 24-bit ISA address. When the partial

LAT7—LA23 | address on LA17-LA23 selects a 128 KB segment containing a TMS34094 memory map which is configured as
a 16-bit memory peripheral, M16 is generated. The inputs are internally pulled low and may be disconnected from
the bus. This allows the TMS34094 to be installed in an 8-bit expansion slot.

D0-D15 I/0 16-bit data bus. These signals provide a 16-bit data path to the ISA host.
Memory read command. This signal indicates that the TMS34094 should drive its data onto DO-D15 for a valid

MRDC | memory mapped read access. An internal pullup holds this input deasserted when the TMS34094 is installed in
an 8-bit expansion slot.

SMRDC | System memory read command. This signal has a similar function as MRDC but is only activated for accesses
to host memory addresses between 000000h and OFFFFFh and for refresh cycles.
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signal descriptions (concluded)

SIGNAL 1101z ISA INTERFACE SIGNALS (continued)
Memory write command. This signal is asserted to indicate that the TMS34094 should latch the data from the
VWTC bus if a valid memory mapped access has been detected. The TMS34094 issues a host write request to the
TMS34020 after the valid data has been latched. An internal pullup holds this input deasserted when the
TMS34094 is installed in an 8-bit expansion slot.
SMWTC | System memory write command.  This signal has a similar function as MWTC but s activated only for accesses
to host memory addresses between 000000h and OFFFFFh.
TORC | 1/0 read command. This signal indicates that the TMS34094 should drive its data onto DO-D15 if a valid 1/0
mapped access has been detected.
TOWe | /0 write command. This signaliindicates thatthe TMS34094 should latch data from DO-D15ifavalid I/O access
has been detected.
System byte high enable. This signal, when low, indicates that the TMS34094, if configured and installed as
SBHE | a 16-bit peripheral, should drive or accept data on the high half of the data bus, D8-D15. An internal pullup resis-
tor holds this input deasserted when the TMS34094 is installed in an 8-bit expansion slot.
AEN | Address enable. This signal indicates that the TMS34094 may respond to the I/0O address and command pres-
ent on the bus, when AEN = 0.
REFRESH | ISArefresh. The low state of this signal indicates arefresh cycle isin progress in the ISA system. The TMS34094
ignores all ISA refresh cycles.
RESDRV | Reset drive . Assertion of RESDRV causes a reset of the TMS34094 and asserts the signal RESET low.
Channelready. Thisisan open collector signal and is asserted whenever the TMS34094 must initiate an access
CHRDY (@) to the TMS34020 local memory. In response to an ISA access cycle it indicates that the access has to be
extended.
M6 o 16-bitmemory datasize. This open collector signal indicates a memory window configured as a 16-bit peripher-
al has been accessed through the TMS34094.
O16 o 16-bit1/0O data size. This open collector signal is asserted upon an access to any TMS34094 |/O register. There-
fore, 16-bit /0 data transfer will be used whenever the TMS34094 is installed in a 16-bit bus.
PC interruptrequest. This totem pole signal issues an interrupt request to the ISA host when it goes from a low
PCINT (@) to a high state and remains there until the appropriate interrupt routine has been executed. It may be
connected directly to an IRQ signal on the ISA bus.
SIGNAL 1/10/1Z LOCAL BUS INTERFACE SIGNALS
4 bank select controls. TheTMS34094 asserts these signals_based on decoding of the LAD bus address and
BSELO-BSEL3 (@) the type of access. These signals are typically ORed with the RAS output of the TMS34020 for use as row ad-
dress strobes for four banks of memory.
Shift register transfer indicator. ~ This active high signal may be used to indicate to the video backend logic
(such as the TLC34075) that a shift register transfer has occurred and that an inserted or relocated SCLK pulse
SSRT (0] should be triggered. This output is typically used only in systems which use VRAMs which require an SCLK pulse
between a normal shift register transfer and a split shift register transfer and which enables the TMS34020s gen-
eration of split shift register transfers.
VGASHD o VGA shadow indicator. This active high signal precedes the TMS34020 host cycle caused by a VGA palette
access to alert the palette access control logic of a VGA palette access on the ISA bus.
SIGNAL 1/10/1Z CONFIGURATION INTERFACE

IOSELO-IOSEL2

1/0 base select pins. Input from these pins selects the base I/0 range in ISA space in which the TMS34094 1/0
registers appear.

BIOSEN

BIOS ROM enable pin. Setting this input high maps the BIOS ROM in the TMS34020 local memory into ISA
space after reset.
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functional block diagram
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memory mapped ISA interface to TMS34020 local memory

The memory mapped interface provides the option to map part or parts of the TMS34020 local memory into one
or more segments of the ISA host memory space. The memory map registers (MAPO—-MAP3) (page 13), base
memory registers (BASEO-BASES3) (page 13), and map extension register (MAPOE) (page 8), inthe TMS34094
are dedicated to memory mapped interface support. The MODECTL (page 7) register contains the configuration
bits for the memory mapped interface.

Each BASERN register contains the base address and size of a segment of ISA memory. The size of each
segment can be configured from 8 K-bytes to 4 M-bytes. Associated with each BASEn memory register is a
MAPN register which points to a location in TMS34020 local memory. When an ISA memory access falls within
one of the segments defined by BASEO-BASES, the TMS34094 generates HA5—HA31 based on a combination
ofthe ISA address presented and the value in the corresponding MAPO—MAP3 register, and then initiates a host
access. Each window may be individually configured to respond as an 8-bit or 16-bit ISA memory mapped
device.

The map extension register, MAPOE, extends MAPO to contain all the address bits required to specify acomplete
host access address to the TMS34020. This will allow the ISA segment to be completely misaligned from the
TMS34020 segment when an access uses the TMS34020s autoincrement mode. The ISA host may transfer
up to 4 M-bytes of data without having to remap regardless of the alignment of the start address. The Al bit in
the MODECTL register must have the same value as the HPFW bit of the TMS34020’s HSTCTLH register, and
HLBO and HLB1 (also HSTCTLH) must both be set to 0 for the TMS34020 to properly track host addresses in
autoincrement mode.

I/0 mapped ISA interface to TMS34020 local memory

The 1/0 mapped interface presents a TMS34010-like interface between the ISA bus and the TMS34020 local
memory. Communication between the ISA bus and TMS34020 local memory is controlled by three registers
HADDRH, HADDRL, and HDATA (pages 11 and 12). HADDRH and HADDRL, in conjunction, hold a 28-bit
address pointing to a 16-bit quantity within TMS34020 local memory.
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When a read or write access to HDATA occurs, HADDRH and HADDRL values are presented on HA5—HA31
and HCS is asserted. If a software application has properly set up the HINC, HPFW, HLBO, and HLB1 bits of
HSTCTLH, and has set the Al bit of MODECTL to match HPFW in HSTCTLH, successive reads or writes to
HDATA cause the TMS34020 to access sequential words in local memory.

HINC | HPFW | Al HLBOl‘ HLB TMS34020 OPERATION TMS34094 OPERATION
0 X 0 X No autoincrement, no LAD bus half swap Increment HADDR and swap LAD bus halves

after every host access

Increment HADDR and swap LAD bus halves

0 X 1 X No autoincrement, no LAD bus swap after every host writet

1 0 0 0 Autoincrement and swap LAD bus halves | Increment HADDR and swap LAD bus halves
after every host access after every host access

1 1 1 0 Autoincrement and swap LAD bus halves af- | Increment HADDR and swap LAD bus halves
ter every host write after every host write
Undefined for all other combinations Undefined for all other combinations

t Autoincrement host reads and writes may read or write incorrect data for these settings. To prevent host accesses from failing for these settings,
the TMS34094 must force HCS to rise between accesses. In 1/O mapped mode (IOE[MODECTL] = 1), write or read HADDRL and/or HADDRH
to force HCS high. In memory-mapped mode (IOE[MODECTL] =0), do not use MAPOE (set XD[MAPOE] = 1) and do not perform memory-mapped
host reads if AIMODECTL] = 1.

Access to a non-sequential location requires writing the appropriate value(s) to HADDRH and HADDRL. The
contents of HADDRH and HADDRL change after every host access to reflect the address of the next
autoincrement access. The address stored in HADDRH and HADDRL may not properly reflect the address of
the TMS34020s next host access if HINC = 0, or if HPFW, HLBO-HLB1, and Al are not set to a valid
autoincrement mode shown in the table above. When the TMS34094 and TMS34020 are set up for
autoincrement after writes, consecutive reads will access alternate 16-bit halves of the 32-bit data transceiver.
System software should only use this mode for read-write cycles.

An /O mapped interface is generally slower than a 16-bit memory mapped interface in making random accesses
to the local memory. However, it does not take up any additional host memory or 1/O locations and, in a 16-bit
expansion slot, it delivers better performance than an 8-bit-only memory mapped interface. When the 1/0
mapped interface to GSP memory is enabled, the memory mapped interface is disabled.

operations

I/O registers

The functions of the TMS34094 are controlled through 16 registers in ISA I/O space. The registers fall into one
of four categories; memory map registers (MAPO-MAP3, MAPOE, BASEO-BASE3), I/0 map registers
(HADDRH, HADDRL, HDATA, SHDHCTL), local memory decode registers (BKCTL, BKPORT), and a
configuration register (MODECTL).

MODECTL

15 14 13 12 1 10 7 6 5 4 3 0
[ 716 | sRe | Al | psL | 1oE | 1em3-16M0 | Hi [spp [ Rs | BE3-BEO |

This register contains several of the bits which control how the TMS34094 responds to ISA bus cycles.

T16, when asserted high, allows a software test to determine whether a known add-in card sharing the 128
K-bytes used by a TMS34094 memory map is a 16-bit peripheral. The mechanism suppresses the generation
of M16 without enabling the byte swap logic within the TMS34094. If an 8-bit memory device shares the 128
K-byte segment, the ISA host would perform two successive 8-bit transfers on the lower half of the data bus to
write a 16-bit word. Without its byte swap logic, the TMS34094 will receive both bytes with the lower half of its
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data transceiver, with the odd byte overwriting the even byte. If a 16-bit peripheral is sharing the memory
segment under investigation, it will issue M16 and allow the TMS34094 to receive the transmission without
having to respond with M16. T16 is cleared after reset.

SRE, when set to 1, enables direct VGA palette reads of the local palette if SDD is set to 0. This feature is
typically used when a VGA controller shares the same physical palette as the TMS34020. SRE is cleared after
reset, preventing the local palette from responding to VGA palette reads.

PSL selects which half of the LAD bus is connected to a 16-bit memory device when the TMS34020’s dynamic
bus sizing feature is used. The TMS34094 uses this bit to determine how to swap data during accesses to the
16-bit device. When the 16-bit device is connected to LAD31-LAD16, PSL should be set to zero. When 16-bit
device is connected to LAD15-LADO, PSL should be set to one. When performing a host access to a device
on the LAD bus which does not assert SIZE16, the TMS34094 ignores PSL. PSL is set to zero at reset.

IOE enables the I/O mapped interface to the TMS34020 when set to 1. It should be noted that I/O mapped and
memory mapped interfaces to the TMS34020 local memory are mutually exclusive. |IOE is set to O after reset,
which enables the memory mapped interface.

HI is a transparent read-through of the TMS34020 HINT output. As it is possible for HINT to be activated by a
retry or fault on a host access, or by the host/EMU handshake protocol, HINT may be active when the INTOUT
bit in HSTCTLL (and therefore in SHDHCTL) is inactive.

Al determines how the TMS34094 willincrement HADDRH and HADDRL to follow the TMS34020s host address
autoincrement mechanism. Al should be set to match the TMS34020s HPFW bit when autoincrement accesses
are being performed. The Al bit is set to O at reset.

16M3-16MO are individual M16 enables for each base register. When an access occurs to a memory segment
defined by a base register, BASEn, M16 is asserted only if the corresponding bit, 16Mn, is set to 1 and the
corresponding BEn bit is set to 1. 16M3-16MO0 are cleared after reset, configuring memory maps as 8-bit
peripherals.

SDD, when set to 1, disables direct VGA palette writes and reads of the local palette. SDD is set to O at reset
which allows the local palette to respond to VGA palette writes.

RS, when set to 1 causes a reset of the TMS34094 and assertion of the RESET signal for at least 4 LCLK1
cycles. RS resets itself to 0.

BE3-BEO are individual enable bits for the base registers. Setting BEn to 1 enables the decode functions of
BASEN. The enables are superceded by IOE. When IOE is set to 1, the memory map functions are disabled
regardless of BE3—-BEO. At reset, BE2—BEO are set to 0 and BE3 is set to reflect the BIOSEN pin.

MAPOE

15 4 3 1 0
| Extended Map Address | ReserveD | xp |

Extended Map Address is utilized in extended mapping mode to form a 32-bit register in conjunction with
MAPO. It thus provides a 28-bit address completely specifying a 16-bit word in TMS34020 local memory. The
extended address is then used as the initial address for a block of data transfers using the autoincrement mode
of the TMS34020. The extended map address is uninitialized after reset.

XD disables the extended mapping mode when set to 1. The value of XD after reset is 1, thus map extension
is disabled by default.

Bits 3-1 of MAPOE are reserved and should be set to 0 when MAPOE is written.
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BKPORT

15 0
| Bank Select Data Port |

This register is used to access the bank select address (BKADnN) or bank select mask (BKMSKn) register
indexed by BPNT3-BPNTO in the BSCTL register. BPNT3—-BPNTO are autoincremented after every 16-bit
access to BKPORT. This register is uninitialized after reset.

BKADOL-BKAD3L
BKADOH-BKAD3H

15 0
| Bank Addressx Low |

15 0
| Bank Addressx High |

These registers are used to specify the four address compare values for the bank decode logic. Each set of
16-bit BKADXL and 16-bit BKADxH values is treated as a 32-bit BKADx value. Each 32-bit BKADx value is
masked using the corresponding BKMSKXx value, compared with the LAD bus address bits allowed by the
corresponding BKMSKXx value and conditioned based on LAD bus cycle type, to generate the corresponding
BSELXx output. BKCTL provides selective control over whether a BSELXx output will or will not respond to DRAM
refresh or VRAM special cycles (see BKCTL, page 10).

Each 32-bit BKADx register is accessed via the BKPORT register as two 16-bit halves, BKADxL and BKADxH.
The BPNT3-BPNTO bits of the BKCTL register select which bank select register is accessed during a read or
write of BKPORT.

Host write accesses to BKADO-BKAD3 may cause improper decode of ongoing TMS34020 local bus cycles.
Do not write to any BKADO-BKAD3 register when the TMS34020 is performing any operation which could be
adversely affected by improper address decoding, including execution of code.

BKMSKOL-BKMSK3L
BKMSKOH-BKMSK3H

15 0
| Bank MASKx Low |

15 0
| Bank MASKx High |

These registers are used to specify the four mask values for the bank decode logic. Each set of 16-bit BKMSKxL
and 16-bit BKMSKxH values are treated as a 32-bit BKMSKXx value. Each 32-bit BKMSKXx value is used to mask
the corresponding BKADX value and the LAD31-LADO values which are then compared to determine which
BSELXx output to activate for the given LAD bus cycle. BKCTL provides selective control over whether a BSELx
output will or will not respond to DRAM refresh or VRAM special cycles (see BKCTL, page 10).

A BKMSKX bhit set to 1 allows comparison of the corresponding BKADX bit with the corresponding LAD bus
address bit. A BKMSKXx bit set to zero causes the 34094 to disregard the corresponding BKADx and LAD bus
address bit in the comparison.
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Each 32-bit BKMSKXx register is accessed via the BKPORT register as two 16-bit halves, BKMSKxL and
BKMSKxH. The BPNT3-BPNTO bits of the BKCTL register select which bank select register is accessed during
a read or write of BKPORT.

Hostwrite accesses to BKMSKO0—-BKMSK3 may cause improper decode of ongoing TMS34020 local bus cycles.
Do not write to any BKMSK0-BKMSK3 register when the TMS34020 is performing any operation which could
be adversely affected by improper address decoding, including execution of code, may cause improper decode
of ongoing TMS34020 local bus cycles.

BKCTL

15 12 1 8 7 6 5 4 1 0
| BvEN3BVENO | BDRD3-BDRDO | RM1-RM0 [ ABE [ BPNT3-BPNTO | |

This register contains several bits which control how the TMS34094 decodes LAD bus cycles for bank select
operations.

BVEN3-BVENO are individual VRAM selectors for each bank. If a memory bank contains VRAM, it should
respond to write mask load or color register load cycles generated by the TMS34020. Setting BVENntoa 1
causes BSELn to be asserted whenever one of these special VRAM cycles occur. BVEN3-BVENO are cleared
after reset.

BDRD3-BDRDO are individual DRAM refresh deselectors for each bank. If a bank does not require refresh, the
corresponding bit in BDRD3-BDRDO should be set to 1. This will cause the corresponding bank select signal
to ignore DRAM refresh cycles generated by the TMS34020. These bits are cleared after reset.

RM1-RMO determines how the DRAM refresh cycles generated by the TMS34020 should affect the bank select
signals as summarized in the table below. If the memory banks are to be refreshed alternately, the TMS34094
determines which bank is refreshed using the values on LAD16 and LAD17. RM1-RMO are cleared after reset.

RM1 RMO FUNCTION
0 0 Refresh all banks simultaneously
0 1 Refresh alternate pairs
1 0 Refresh one bank at a time
1 1 No refresh

ABE enables all bank select operations. After reset, ABE is set to 0 causing BSEL3 to be unconditionally low
and all other bank select signals to be inactive (high) except for memory refresh. Setting ABE to 1 allows the
bank select signals to decode local addresses from the TMS34020.
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BPNT3-BPNTO are used to index BKPORT to one of the bank select programming registers. BPNT3-BPNTO
will be incremented after each 16-bit access to BKPORT. BPNT3-BPNTO are set to zero after reset. The
registers indexed by BPNT3—-BPNTO are summarized below.

BPNT3-BPNTO BANK SELECT PROGRAMMING REGISTER
0000b Bank Address 0 Low (BKADOL)
0000b Bank Address 0 High (BKADOH)
0010b Bank Address 1 Low (BKAD1L)
0011b Bank Address 1 High (BKAD1H)
0100b Bank Address 2 Low (BKAD2L)
0101b Bank Address 2 High (BKAD2H)
0110b Bank Address 3 Low (BKAD3L)
0111b Bank Address 3 High (BKAD3H)
1000b Bank Select Mask O Low (BKMSKOL)
1001b Bank Select Mask 0 High (BKMSKOH)
1010b Bank Select Mask 1 Low (BKMSK1L)
1011b Bank Select Mask 1 High (BKMSK1H)
1100b Bank Select Mask 2 Low (BKMSK2L)
1101b Bank Select Mask 2 High (BKMSK2H)
1110b Bank Select Mask 3 Low (BKMSK3L)
1111b Bank Select Mask 3 High (BKMSK3H)

Bit 0 of BKCTL is reserved. When writing to BKCTL, bit 0 must be set to 0.
SHDHCTL

15 8 7 6 4 3 0
| RESERVED [louT | wscout [ N | MSGIN |

This register shadows the least significant byte of the TMS34020s HSTCTLL register to allow the ISA host to
poll interrupts and/or messages without having to perform a host access to the TMS34020. This allows
handshaking without interrupting the TMS34020s operations. SHDHCTL cannot be written directly by the host;
it is only altered by host or TMS34020 cycles to HSTCTLL. The TMS34094 protects the [IN, MSGIN, IOUT, and
MSGOUT bits in much the same way as the TMS34020 protects the bits in HSTCTLL. Only the host writes of
HSTCTLL may alter MSGIN. Only TMS34020 writes can alter MSGOUT. ISA host writes may only setlIN or clear
IOUT. TMS34020 writes may only set IOUT and clear IIN.

SHDHCTL may not properly reflect the state of HSTCTLL if the TMS34020 is reset by setting the RST bit of
HSTCTLH.

HDATA

15 0
| Host Data |

In I/O mapped mode, this register is used to access the data transceiver for passing information between the
ISA host and the TMS34020 local memory. It is accessed as a 16-bit register from the ISA bus. The WS bit in
the HADDRL register determines whether the contents of the register is presented to the upper or lower half
of the LAD bus. HDATA is uninitialized after reset. HDATA may be affected by memory mapped accesses when
the IOE bit of MODECTL is set to O.
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HADDRH

15 0
| Host Address High |

In I/O mapped mode, the data stored in this register is used to generate HA31-HA16. In conjunction with
HADDRL, it forms the address presented to the TMS34020 on HA31-HA5 at the falling edge of HCS. This
register is uninitialized after reset. HADDRH may be affected by memory mapped accesses when the IOE bit
of MODECTL is set to 0.

HADDRL

15 5 4 3 0
| Host Address Low [ ws | REvarREVO |

Host Address Low in the I/O mapped mode contains the data used to form HA15-HAS. In conjunction with
HADDRH, it forms the address presented to the TMS34020 on HA31-HAS5 at the falling edge of HCS. It is
uninitialized after reset. Host Address is incremented every time the WS bit is toggled from 1 to O due to an
access to HDATA. HADDRH is incremented when an increment of HADDRL generates a carry out of bit 15.
Autoincrement modes are discussed under 1/O mapped interface to TMS34020 local memory on page 6.
HADDRL may be affected by memory mapped accesses when the IOE bit of MODECTL is set to 0.

WS is used to determine which pair of HBS3—HBSO signals to assert using HBS01 and HBS23. Itis uninitialized
after reset. WS is toggled after access to the most significant 8 bits of HDATA, as appropriate for the
autoincrement mode defined by the Al bit in MODECTL.

REV3-REVO0 are read only bits containing a TMS34094 revision control code.
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BASEO-BASE3

15 5 4 3 0
| RESERVED |

| Base Address Base Size |

Base Address is used in the memory mapped mode. Each register may contain a value which is compared
against the address bits on the ISA bus. The address comparison is left aligned, the most significant ISA address
(LA23) is compared against the most significant bit in Base Address and so on. When a match occurs, the
corresponding memory map is selected, providing that it is enabled by the corresponding bit in BE3—BEO. The
number of bits used for the actual comparison depends on the Base Size declared. Base Address 0, 1, and 2
are uninitialized at reset. Base Address 3 is set to 0COh at reset so that BASE3 points to ISA bus physical
address 0C0000h.

Base Size indicates the number of bits from Base Address that should be used to compare against incoming
ISA addresses. Base Size 0, 1, and 2 are uninitialized at reset. Base Size 3is setto 1h so that BASE3 represents
a 16K-byte window.

ISA ADDRESS BASE ADDRESS MAE [oEREoS
BASE SIZE SEGMENT SIZE BITS USED FOR BITS USED FOR
COMPARISON COMPARISON TMS34020 LOCAL
MEMORY ADDRESS
0000b 8 K LA23-17, SA19-13 Base Address 10-0 Map Address 15-0
0001b 16 K LA23-17, SA19-14 Base Address 10-1 Map Address 15-1
0010b 32K LA23-17, SA19-15 Base Address 10-2 Map Address 15-2
0011b 64 K LA23-17, SA19-16 Base Address 10-3 Map Address 15-3
0100b 128 K LA23-17, SA19-17 Base Address 10-4 Map Address 15-4
0101b 256 K LA23-18, SA19-18 Base Address 10-5 Map Address 15-5
0110b 512K LA23-19, SA19 Base Address 10-6 Map Address 15-6
0111b 1M LA23-20 Base Address 10-7 Map Address 15-7
1000b 2M LA23-21 Base Address 10-8 Map Address 15-8
1001b 4M LA23-22 Base Address 10-9 Map Address 15-9
All others Undefined Undefined Undefined Undefined

Bit 4 of each BASEX register is reserved. When writing to these registers, write this bit as a zero.

MAPO-MAP3

15 0
| Map Address |

Each MAPXx register contains a 16-bit value which acts as a pointer into a segment of the TMS34020 local
memory. The number of bits used as the most significant part of the host address presented to the TMS34020
is determined by the BASE SIZE field in the corresponding base address register. From 6 to 16 of the most
significant bits of the Map Address value will be used, with the ISA address bits providing the lower order address
bits. At reset, MAPO-MAP2 are uninitialized and MAP3 is set to OFO00h.
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access decode

The IOSEL2-I0SELO pins onthe TMS34094 are used to determine the base 1/0O location in ISA 1/0O space where
the 1/O registers appeatr.

IOSEL2-I0OSELO 1/0 REGISTER LOCATIONS

000b Reserved

001b 1/0 register disabled

010b 02D0h - 02DFh and 06DO0Oh - 06DFh
011b 02CO0h -02CFh and 06COh - 06CFh
100b 02B0h -02BFh and 06BOh - 06BFh
101b 02A0h - 02AFh and 06AOh - 06AFh
110b 0290h -029Fh and 0690h - 069Fh
111b 0280h -028Fh and 0680h - 068Fh

Setting the IOSEL2-I0OSELO inputs to 000b is a reserved configuration and should be avoided in designs.
Setting IOSEL2—-IOSELO to 001b prevents the TMS34094 I/O registers from responding to any /O accesses
from the ISA host. However, the device would still respond to VGA palette accesses if VGASHD is enabled (see
description of the MODECTL register).

All other settings of IOSEL2—-IOSELO select 32 byte locations in ISA I/O space where the sixteen TMS34094
I/O registers will appear. Eight of these registers appear in ISA 1/0 space between 02x0Oh and 02xfh, the
remaining eight appear in extended I/O space between 06x0h and 06xfh. Thus, only 16 bytes of the standard

I/O space available to ISA peripheral devices are occupied.

ISA I/O LOCATION

TMS34094 REGISTER

02x0h — 02x1h
02x2h — 02x3h
02x4h — 02x5h
02x6h — 02x7h
02x8h — 02x9h
02xAh — 02xBh
02xCh — 02xDh
02xEh — 02xFh

06x0h — 06x1h
06%x2h — 06x3h
06x4h — 06x5h
06x6h — 06x7h
06x8h — 06x9h
06xAh — 06xBh
06xCh — 06xDh
06xEh — 06xFh

Memory Map Register 0 (MAPO)
Memory Map Register 1 (MAP1)
Memory Map Register 2 (MAP2)
Memory Map Register 3 (MAP3)
Base Memory Register 0 (BASEO)
Base Memory Register 1 (BASE1)
Base Memory Register 2 (BASE2)
Base Memory Register 3 (BASE3)

Host Address Low (HADDRL)
Host Address High (HADDRH)
Host Data (HDATA)

Shadow HSTCTLL (SHDHCTL)
Bank Select Control (BKCTL)
Bank Select Data Port (BKPORT)
Map Extension (MAPOE)

Mode Control (MODECTL)

x=8,9,A B, C,orD

14

POST OFFICE BOX 1443 ®

Texas {')
INSTRUMENTS

HOUSTON, TEXAS 77001




TMS34094
ISA BUS INTERFACE

SPVS006A — FEBRUARY 1992 — REVISED JUNE 1992

graphics system interface

The TMS34094 generates all the inputs required by the TMS34020 host interface to support normal and
autoincrement accesses. Additionally, the graphics system interface indicates VGA palette accesses and
VRAM split serial register transfers to the video back-end to further simply the design of a TMS34020 based
graphics system.

data flow

The TMS34094 transfers data between the ISA bus and the TMS34020 local bus via its internal data
transceivers. These transceivers implement a 32-bit wide data path and appropriate data steering to allow the
TMS34094 to operate either as a 16-bit or 8-bit ISA peripheral.

The TMS34094 implements its 32-bit wide data transceiver as two separate 16-bit wide halves. This means that
the TMS34094 will treat all host accesses as 16-bit accesses to either the even or the odd 16-bit word of the
32-bit long-word specified by the address presented on HA31-HA5. The TMS34094 provides two signals to
specify which 16-bit half will be accessed. The TMS34094 asserts HBS01 high when accessing the even 16-bit
word of data and asserts HBS23 when accessing the odd 16-bit word. HBSO01 is connected to both HBS0 and
HBS1 and indicates, when high, an access to the even 16-bit word. HBS23 is connected to both HBS2 and
HBS3, and indicates an access to the odd word. When the TMS34020 local memory device responds as a 32-bit
wide device, the even word corresponds to data on LAD15-LADO and the odd word corresponds to data on
LAD31-LAD16.

When the TMS34094 is operating as a ISA 16-bit device, data steering between the 16-bit transceiver halves
and the ISA bus is based on the TMS34020 address of the data to be accessed. In memory mapped mode when
MAPOE is disabled, HBS23 (which follows SA1) determines which 16-bit half of the 32-bit data transceiver is
to be accessed. In I/O mapped mode, the WS bit of HADDRL determines which half of the transceiver is to be
accessed. In memory mapped mode with MAPOE enabled, the TMS34094 selects which 16-bit half is used
based on the original value in MAPOE bit 4, and swaps 16-bit halves as appropriate for the setting of Al bit in
MODECTL.

When the TMS34094 is operating as an 8-bit memory-mapped device or is installed in an 8-bit slot and operating
in /0 mapped mode, the 16-bit half of the transceiver is selected in the same manner as shown above for
operation as a 16-bit device. SAO determines which portion of the selected 16-bit half of the data transceiver
is to be accessed. The TMS34094 assumes that both the low byte and the high byte of the selected 16-bit half
of the transceiver will be accessed, in that order. For host writes, the TMS34094 will not deassert HWRITE until
the most significant 8-bits of the 16-bit half of the data transceiver have been written. For host reads, the ISA
bus read of the least significant 8-bits will be wait-stated until the 32-bit long word which contains the requested
data has been loaded into the data transceiver. The read of the most significant 8-bits of the requested 16-bit
word will not be wait-stated.

Because the TMS34094 implements its 32-bit wide data transceiver as two separate 16-bit wide halves,
software which accesses the TMS34094’s interface to TMS34020 memory should only use instructions which
access the entire 16-bit half of the transceiver. When the TMS34094 is operating as an 8-bit memory mapped
device or is installed in an 8-bit ISA bus slot, the motherboard will serialize the 16-bit access into two 8-bit
accesses. Since a serialized instruction must be completed before any other instruction is begun, there is no
possibility that data could be orphaned in the data transceiver if a hardware interrupt occurred during the
serialized cycle.

accessing I/O registers

The TMS34094 1/O registers can be accessed as 8 or 16 bit quantities. 1016 is always asserted when the
TMS34094 detects an access to one of its registers. However, SBHE from the host is used to determine the
actual size of the communications channel.

Texas ""'
INSTRUMENTS

POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77001 15



TMS34094
ISA BUS INTERFACE

SPVS006A — FEBRUARY 1992 — REVISED JUNE 1992

VGA passthrough support

VGA passthrough refers to the display of VGA images from the palette which is otherwise used by the
TMS34020 graphics system. To properly reproduce the VGA image, the TMS34020 system’s palette must
contain the same color look-up table information and read mask as the VGA's palette.This requires the host to
be able to communicate with the TMS34020 system'’s palette as if it were a standard VGA palette via accesses
to ISA locations 03C6h to 03C9h. Usually, the VGA display hardware, complete with its own palette, co-exists
with the TMS34020 and its palette within the ISA host. Therefore, the host is allowed to write to both palettes
during VGA passthrough but read only from the VGA palette. The palette in the TMS34020 system which mirrors
the VGA palette setup during VGA passthrough is commonly known as the shadow palette.

The TMS34094 can detect read and/or write accesses to the VGA palette and initiate a host access. The
standard VGA palette register control inputs, which select the register accessed within the VGA palette, will be
available on the two most significant bits of local address. The VGASHD outputis asserted prior to the host cycle
generated by a VGA palette access and remains active during the cycle. BSEL3—-BSELO remain inactive (high)
during the host VGA passthrough cycle.

The TMS34020 indicates a host cycle in progress by presenting a status code 0010b on LAD3-LADO at the
falling edge of ALTCH. The palette control logic should detect VGASHD and the subsequent host cycle to
identify a VGA palette access. The value on LAD31 and LAD30 at the falling edge of ALTCH determines the
register accessed. Note: The value of LAD30 is copied to LAD29 to prevent the TMS34020s I/O registers from
being accessed accidentally.

SA9-SA0 LAD31-LAD29 PALETTE REGISTER
03C6h 100b Read Mask
03C7h 111b Read Index
03C8h 000b Write Index
03C9%h 011b Color Data

The SDD and SRE bits in MODECTL control VGA palette support. When SDD is setto 0 and SRE setto 1, both
read and write access to the VGA palette registers will activate VGASHD and cause a host cycle. This allows
a VGA to share the same palette as the TMS34020. If both SRE and SDD are set to 0, only write access to VGA
palette registers will be allowed. This allows the palette to shadow the register contents of the VGA palette for
VGA passthrough operations.

SDD SRE PALETTE ACCESS
0 0 Shadow VGA palette writes (VGA has separate palette)
0 1 Shadow all VGA palette access (VGA does not have its own palette)
1 X VGASHD is disabled, no VGA shadowing

NOTE: Decoding of VGA passthrough cycles must not rely on any particular CASx strobe going active during the LAD bus host cycle. When the

TMS34094 is operating in memory mapped mode (IOE[MODECTL] =0), HBS23 follows SA1 and HBSO01 follows the inverse of SA1. When
the TMS34094 is in I/O mapped mode, (IOE[MODECTL] = 1), HBS01 and HBS23 retain their previous values. Since HBS01 and HBS23
will always be the inverse of each other, the LAD bus host cycle corresponding to the VGA passthrough request will execute either with
both CASO and CAS1 active or with both CAS2 and CAS3 active. VGA passthrough write data will be placed onto LAD7-LADO, regardless
of which CAS strobes are active. VGA passthrough read data is expected on LAD7—-LADO.
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split serial register transfer support
The TMS34020 generates split serial register transfer cycles to VRAM when the SRT bitinthe DPYCTL register
is set. During horizontal blanking, a regular transfer cycle is generated to transfer the next row of pixel data into
the serial register. This is immediately followed by a split serial register transfer cycle to replace the inactive half
row of serial register data with new undisplayed data, rather than those most recently displayed.

Most VRAM require a shift clock pulse between the normal serial register transfer and the split register transfer
to ensure that the tap point presented during the normal serial transfer is not overwritten by the tap point of the
split shift register transfer. The TMS34094 provides an SSRT signal between the rising edge of RAS at the end
of the normal transfer cycle and the next falling edge of LCLK2. This signal may be used to indicate to the
TLC34075 (or other SCLK generating circuit) that a shift clock pulse must be generated.

local address decode

The TMS34094 provides four active low bank select signals. BSELO-BSEL3 are typically gated externally with
RAS to form four separate row-address strobes to four banks of memory devices.

Each bank select control mechanism is defined by the contents of five registers:

® Two 16-bit Bank Select Mask Registers. These registers form a 32-bit value to define which bits of the
address output on LAD31-LADO are to be ignored when determining whether a bank has been selected.
A bit set to 0 in a mask register corresponds to an address bit which is ignored.

® Two 16-bit Bank Select Address Registers. These registers form a 32-bit quantity which determines the
value of the unmasked bits of the address output on LAD31-LADO that should select the bank.

® The values of BVEN3-BVENO, BDRD3-BDRDO0, and RM1-RMO in the BKCTL register determine how the
bank should be selected for VRAM write mask or color register load cycles, and DRAM refresh cycles.

To place a bank of RAM into TMS34020 memory space without aliasing, use the following formula to determine
the BKMSK value:

BKMSKx = OFFFFFFFFh — (bank size in bits) + 1
Therefore, the BKMSKXx value for a 1IMByte bank of RAM connected to BSEL1 is:

BKMSK1 = OFFFFFFFFh — 0800000h + 1 = OFF800000h

For this setting, the bank select mechanism will only compare BKAD1 bits 31 through 23 with LAD bus address
bits 31 through 23. BKADL1 bits 22 through 0 and LAD address bits 22 through 0 will be ignored.

BSELO-BSEL3 are inactive during a VGA shadow palette access. A BSELx signal will only go active during
VRAM write-mask-load cycles and color-register-load cycles if its corresponding BVEN bit is set. The value of
the BPNT field in BKCTL is used as an index into the BKADO—BKAD3 and BKMSK0-BKMSK3 registers. Data
accesses to the indexed register are performed via the BKPORT register.

Bank 3 is unconditionally enabled for all accesses except VGA shadow reads/writes after reset. All other banks
are disabled except for memory refresh when ABE is set to 0. Bank select control must be initialized by setting
ABE in MODECTL to 1.

Host write accesses to BKAD3-BKADO or BKMSK3-BKMSKO may cause improper decoding of ongoing
TMS34020 local bus cycles. Do not write any BKAD3-BKADO or BKMSK3-BKMSKO register while the
TMS34020 is performing any operation which could be adversely affected by improper address decoding,
including execution of code. When multiple banks are programmed to respond to the same LAD bus address,
the TMS34094 will assert only the lowest-numbered BSELn output.
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BIOS support

The TMS34094 provides the ability for a BIOS ROM in TMS34020 local memory to be mapped to ISA host
memory at power-up and ROM scan. When the input to the BIOSEN pin is asserted high, the BASE3/MAP3
register pairs are initialized differently for BIOS ROM support.

The value of BASE3 is set to 0C01h after reset. This selects 0C000h as the ISA segment address with a 16 K
segment size. The BSEL3 output is unconditionally active for all host accesses other than VGA palette shadow
reads or writes after reset. ABIOS ROM controlled by BASE3 therefore appears at ISA memory space 0C0000h
to OC3FFFh for ROM scan. The value for MAPS3 is initialized to OFO00h so that the BIOS ROM may appear at
OF0000000h to OFO01FFFFh in local memory. After reset, the TMS34020 will be placed in Host Present Mode
and remain halted until the host requests that the TMS34020 begin execution.

The segment size and the location of the BIOS ROM can be changed after reset by changing the values in
BANK3, MAP3, BKAD3, and BKMSK3.

typical system interconnections

BIOS Config. I/0 Config.

Jumper or Jumpers or
Resistor DIP Switch
BIOSEN IOSEL2-I0OSELO
VGASHD Palette
LAD31, LAD30, LAD3-LADO Access
BSELO Control | ps3_Rso
TLC34075
Video
SSRT Interface
LAD31-LADO Palette
TMS34094 BSEL3-BSEL1
ISA Bus N\ BRAS2-BRASO0
Interface RAS rL/
Memory and
RESET Optional
HI Signals ROM
HI Returns TMS34020
MC Signals

Figure 1. The TMS34094 Used in a Typical TMS34020 System.

Figure 1 is a high level block diagram showing a typical, highly integrated design using the TMS34094, a
TMS34020, and a TLC34075. The HI signals are host interface inputs to the TMS34020: HA31-HA5, HBSO01,
HBS23, HCS, HREAD, HWRITE. The Hl returns are responses from the TMS34020: HINT, HOE, HDST, and
HRDY. The MC signals are memory control signals from the TMS34020: ALTCH, RAS, CAS2, WE, SF, LCLK1,
and LCLK2.

Three of the four bank select control signals from the TMS34094 are used to control memory devices on the
TMS34020 local bus. The optional BIOS ROM, if present, should be controlled by BSEL3. Otherwise, BSEL3
is available to control accesses to another bank of display or program memory. BSELO is used to decode
TMS34020 access to the palette.
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implementing a low chip count TMS34020 display system
The following sections will consider the implementation of a highly integrated display system with the following

features:

— Variable display resolution (from 640 x 480 up to 1280 x 1024)
— Variable color depth support 1/2/4/8 bits per pixel at all resolutions, and a 24-bit true color plus 8-bit overlay

at 640 x 480

— Memory mapped and I/0O mapped interface

— Supports installation in an 8-bit or 16-bit ISA expansion slot

— VGA passthrough support

Since the feature set does not require the support of BIOS ROM, BIOSEN should be pulled down externally.
IOSEL2-10SELO will be connected to a set of jumpers or dip switches to allow the user to select the I/O base
address for the system. Figure 2 illustrates the local memory map implemented in this discussion.

Figure 2. Sample Memory Map Implemented With a TMS34094

OFFFF FFFFh

DRAM Bank
to 0
OFF80 0000h (1M-Bvte)

OFF7F FFFFh

to Unused
0C000 2200h
0CO000 21FFh

to TLC34075 Registers
0C000 2000h

0C000 1FFFh
to

TMS34020 1/O Registers

0C000 0000h
OBFFF FFFFh
to Unused
00200 0000h
001F':'[0FFFFh VRAM Bank
1
00180 0000h (1M-Byte)
0017Ft§FFFh VRAM Bank
0
00100 0000h (1M-Byte)
00100 0000h
to Unused
00000 0000h

After reset, the device driver software should initialize the BKCTL and BKPORT registers in the TMS34094 to

realize the memory map.
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REGISTER VALUE MEMORY SEGMENT

BKADOL = 02000h
BKADOH = 0C000h
BKMSKOL = OFEOOh
BKMSKOH = OFFFFh

BKADI1L = 00000h
BKAD1H = OFF80h
BKMSKI1L = 00000h
BKMSK1H = OFF80h

BKAD2L = 00000h
BKAD2H = 00180h
BKMSK2L = 00000h
BKMSK2H = OFF80h

BKAD3L = 00000h
BKAD3H = 00100h
BKMSKS3L = 00000h
BKMSK3H = OFF80h

TLC34075 Registers

DRAM Bank 0

VRAM Bank 1

VRAM Bank 0

Driver software should set up the memory mapped interface. How the memory map should be set up depends
on the system environmentin the host. The following example shows the use of three map registers to map local
memory organized as described in Figure 2 to a continuous block in ISA extended memory.

REGISTER VALUE MAPPING FUNCTION

Memory Map 0 is pointing at a 1 MB segment con-
taining VRAM bank 0 and 1. They appear at ex-
tended ISA memory 0C00000h to OCFFFFFh.
BASEO = 0C007h MAPOE can be used to extend this register so that
MAPOQ = 001000000h the host can
transfer 2 MB of data continuously from 01000000h
to 01FFFFFFh in local memory without having to
modify the value in MAPO.

Memory Map 1 is pointing at a 1 MB segment
containing DRAM bank 0. They appear at extended
ISA memory 0D00000h to ODFFFFFh.

Memory Map 3 is pointing at an 8 KB segment

BASE1 = 0D007h
MAP1 = OFF800000h

BASE2 = 0E00Oh containing the TMS34020 and TLC34075 registers.
MAP2 = 0C0000000h They appear at extended ISA memory OE00000h to
OEO1FFFh.

NOTE: These register values place the memory windows outside the addrress space normally available to real mode applications.

If an I/O mapped interface is more appropriate due to constraints in the system environment, the driver software
sets IOE in MODECTL.

The TMS34094 is configured for VGA passthrough support after reset. The driver software should set SDD in
MODECTL to disable passthrough operations before allowing the TMS34020 to access the palette.

With split serial register transfer support in the TMS34094 and the TLC34075, variable display resolution and
color depth requires only the appropriate oscillators and register settings within the TMS34020 and the
TLC34075.

BIOS ROM support

For designs that require a BIOS ROM, BIOSEN should be pulled up and the ROM should be enabled by BSELS.
This utilizes the access control signal used for VRAMO in the memory map in Figure 2. External logic to provide
additional local decode may thus be necessary if more than two banks of memory are supported. As the BIOS
is mapped to ISA memory location 0C0000h to OC3FFFh it should not be used in a system which contains a
VGA BIOS.

After ROM scan, the driver software may relocate the BIOS ROM in both host memory space and in TMS34020
local memory space by changing the values in BASE3, MAP3, BKAD3L, and BKAD3H.
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absolute maximum ratings over operating free-air temperature range T
Supply voltage range, Vo (See Note 1) ... —-05Vto7V
INPUt VOItAgE raNgE, V| ... -05Vto7V
OULPUL VOItAGE FANGE, VO« vttt e et e e e e e e e e -05Vto7V
Input clamp current, |k (V] <O Or V> VEE) oo e + 20 mA
Output clamp current, Ioxk (Vo <O 0rVo > VEE) v +20 mA
Continuous output current, (Vo =0 t0 VEE) - v + 25 mA
Operating free-air temperature range: .. ... ...ttt e e 0°Cto55°C
Storage tempPerature FaNgE ... ..ottt e e e ettt —65°Cto 150 °C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only, and
functional operation of the device at these or any other conditions beyond those indicated in the “recommended operating conditions” section of
this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: All voltage values in this data sheet are with respect to Vgs.

recommended operating conditions

MIN  NOM  MAX | UNIT

Vcec  Supply voltage 4.5 5 5.5 \%
Vgg  Supply voltage 0 0 0 \%
) . HOE 0.7Vcce \Y

VIH High-level input voltage -
All other inputs 2 \%
VL Low-level input voltage HOE 0.2Vee v
All other inputs 0.8 \%
V| Input voltage 0 Vce \
Vo Output voltage 0 Vce \
TA Operating free-air temperature 0 55 °C

DC electrical characteristics over full ranges of recommended operating conditions

PARAMETER MIN MAX | UNIT
VOH High-level output voltage 3.7 \
VoL Low-level input voltage 0.5 \%
1] Input current -1 1 HA
D15-DO, PCINT -3 mA
LAD31-LADO -2 mA
BSEL3-BSELO
IoH High-level output current HA31-HAS5, HBS01, HBS23,
HCS, HWRITE, HREAD, RESET, -1 mA
SSRT, VGASHD
D15-D0, 1016, CHRDY, M16, PCINT 24 mA
LAD31-LADO 4 mA
loL Low-level output current BSEL3-BSELO -
HA31-HA5, HBS01, HBS23, HCS, HWRITE, 1 mA
HREAD, RESET, SSRT, VGASHD
Icc Ve supply current Vce = MAX 200 mA

capacitance over recommended ranges of supply voltage and operating free-air temperature

PARAMETER TEST CONDITIONS MIN  NOM MAX | UNIT
C Input capacitance 10 pF
Co Output capacitance 15 pF
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timing requirements over recommended operating free-air temperature range (unless otherwise

noted)

NO. PARAMETER MIN MAX | UNIT
1 tLCLKH Pulse width, LCLK1, LCLK2 high 2tg-7.5 ns
2 tLcLKC Cycle time, LCLK1 and LCLK2 25 ns
3 tBCKC Cycle time, BCLK 120 ns
4 tBCKH Pulse width, BCLK high 55 ns
5 tALLLCK2L Setup time, ALTCH low before LCLK2 low (see Note 2) 10 ns
6 tBCKL Pulse width, BCLK low 55 ns
7 tLCLKL Pulse width, LCLK1, LCLK2 low 2tg-7.5 ns
8 tHIWD Delay time, D15-D0 valid after IOWC low (see Note 3) 0 ns
9 tMRLDNZ Delay time, D15-D0 driven after Memory read strobe low 5 45 ns
10 | tORLDV Delay time, IORC low to D15-D0 valid (see Note 4) 10 75 ns
11 |t ORLDNZ Delay time, IORC low to D15-D0 driven 5 45 ns
12 tpsms D15-D0 setup time to Memory write strobe high 5 ns
13 | tpsiowH Setup time, D15-D0 valid before IOWC high 5 ns
14 | tLADOEA LAD31-LADO access time after HOE low 0 18 ns
15 | tLADSHDSTH Setup time, LAD31-LADO valid before HDST rise 5 ns
16 |tLADSLCK2L Setup time, LAD31-LADO valid before LCLK2 falll 5 ns
17 | tpap Data access time (see Note 9) 15 90 ns
18 |tLck2Dpv Delay time, LCLK2 fall to D15-D0 valid (see Note 5) 70 ns
19 | tLADHLCK2L Hold time, LAD31-LADO valid after LCLK2 fall 5 ns
20 | tHDSTDV Delay time, HDST high to D15-DO valid (see Note 5) 70 ns
21 |t ADHHDSTH Hold time, LAD31-LADO valid after HDST rise 5 ns
22 |tLADZ LAD31-LADO disable time after HOE high 10 20 ns
23 | tpHMS D15-D0 hold time after Memory write strobe high 5 ns
24 | tpHIOWH Hold time, D15-DO0 valid after IOWC high 5 ns
25 | tMRHDZ D15-D0 disable time after Memory read strobe high 10 30 ns
26 |t ORHDZ D15-D0 disable time after IORC high 10 30 ns
27 | tMSLHSL Delay time, Memory strobe low to host strobe low 20 95 ns
28 | tiOSLHSL Delay time, I/O strobe low to host strobe low 15 90 ns
29 | tMSHHSH Delay time, Memory strobe high to host strobe high (see Note 6) 10 65 ns
30 | tOWHHWH Delay time, IOWC high to HWRITE high (see Note 6) 10 50 ns
31 |t ORHHRH Delay time, IORC high to HREAD high (see Note 6) 10 50 ns
32 |tMSLCRL Delay time, Memory strobe low to CHRDY low 0 25 ns
33 |tOoSLCRL Delay, 1/0 strobe low to CHRDY low 0 20 ns
34 | tHRHCRZ CHRDY disable time after HRDY high (see Note 7) 5 25 ns
35 |tHEHCRZ CHRDY disable time after HOE high (see Note 8) 5 25 ns
36 |tPHRHCRZ CHRDY disable time after HRDY high (see Note 9) 5 25 ns
37 |tHDSTHCRZ CHRDY disable time after HDST high (see Note 5) 5 25 ns
38 | tHIWHAV Delay time, IOWC low to HA31-HA5, HBS01, HBS23 valid (see Note 3) 15 .5tgcke + 90 ns

NOTES: 2. For LAD bus host cycles only.

. For writes to HADDRL and HADDRH only.
. Not valid for accesses to HDATA or shadow VGA registers.

. When operating as an 8-bit device, this parameter is applicable only to the second byte transfer of the serialized access.
. For host write when no previous host write is pending.
. For host write when a previous host write is pending.

2
3
4
5. For host read of non-prefetched data only.
6
7
8
9. For host read of prefetched data only.
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TMS34094
ISA BUS INTERFACE
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timing requirements over recommended operating free-air temperature range (unless otherwise
noted) continued

NO. PARAMETER MIN MAX | UNIT
39 |tsLCSH Delay time, 1/O strobe low to HCS high (see Note 10) 5 50 ns
40 |tiosLcsL Delay time, 1/O strobe low to HCS low 10 65 ns
41 | tHSHHAV Delay time, Host strobe high to incremented HA31-HAS5 valid 25 145 ns
42 | tHSHHBV Delay time, Host strobe high to incremented HBS01, HBS23 valid 10 50 ns
43 | tsavVHAV Delay time, SA19-SAO0 valid to HA31-HA5, HBS01, HBS23 valid 20 95 ns
44 tmMsLCSL Delay time, Memory strobe low to HCS low (see Note 11) 15 75 ns
45 | tMSHCSH Delay time, Memory strobe high to HCS high (see Notes 6 and 12) 10 50 ns
46 |tsaNVHANY (I;)re\lgli,dSAlnc)—SAO no longer valid to HBS01, HBS23, and HA31-HA5 no long- 5 40 ns
47 | tFMSLCSL Delay, Memory strobe low to HCS low (see Note 13) Stgcke + 60 ns
48 |tMSLCSH Delay time, memory strobe low to HCS high (see Note 13) 45 ns
49 tLAS LA23-LA17 setup time to BALE falling edge 5 ns
50 |tLavmieL Delay time, LA23-LA17 valid to M16 low 0 35 ns
51 | tAENLI16L Delay time, AEN low to 1016 low 30 ns
52 | tsaviieL Delay time, SA10-SAO valid to 1016 low 5 35 ns
53 |tLAH LA23-LA17 hold time after BALE falling edge 10 ns
54 |tm16Z M16 disable time after LA23—-LA17 no longer valid 5 25 ns
55 | t16ZAEN 1016 disable time after AEN high 20 ns
56 | t16ZSA 1016 disable time after SA10-SAQ invalid 0 20 ns
57 | tyvISLHAV Delay time, I/O strobe low to HA31-HA29 valid (see Note 14) 15 85 ns
58 | tvISLHCL Delay time, 1/O strobe low to HCS low (see Note 14) 10 .5tgckc + 60 ns
59 | tviIowLVSH Delay time, IOWC low to VGASHAD high (see Note 15) 5 55 ns
60 | tviSLHSL Delay time, 1/O strobe low to host strobe low (see Note 14) 15 .5tgcke *+ 75 ns
61 |tvIORLVSH Delay time, IORC low to VGASHAD high (see Note 16) 5 55 ns
62 | tvHELVSH Delay time, HOE low to VGASHAD high (see Note 17) 5 45 ns
63 | tvisthany IZeg}Ig){;:Zi,clelsos strobe high to HA31-HADS5 no longer valid for shadowed VGA 10 55 ns
64 | tvISHCSH Delay time, 1/O strobe high to HCS high (see Notes 6 and 14) 5 45 ns
65 | tvIORHVSL Delay, IORC high to VGASHAD low (see Note 16) 15 80 ns
66 | tyHELVSL Delay time, HOE low to VGASHAD low 15 70 ns
67 | tHILPCIL Delay time, HINT low to PCINT high 0 30 ns
68 | tHIHPCIH Delay time, HINT high to PCINT low 5 35 ns
69 |trRSDH Pulse width, RESDRYV high Site) ns
70 |trsSDHRSTL Delay, RESDRYV high to RESET low 5tg -5 5tQ + 75 ns
71 |t OSHRSDH Hold time, IOSEL2—-IOSELDO valid after RESDRV high 100 ns
72 |tRSDHDZ D15-D0 disable time after RESDRV high 510 ns
73 |trRSDHSRTZ SSRT disable time after RESDRV high 5tQ 5t + 45 ns
74 | tRSDHCSZ HCS disable time after RESDRV high 5to 5tp + 50 ns

NOTES: 6. When operating as an 8-bit device, this parameter is applicable only to the second byte transfer of the serialized access.

10. For accesses to HADDRL, HADDRH, or shadowed VGA registers only.

11. Parameter 7 applies when Note 13 does not apply.

12. HCS will not be forced high after a memory-mapped read when Al = 1, or after a memory mapped access to MAPO when MAPOE is
enabled.

13. For memory mapped access where current access is to a different MAP than the previous access and either the previous access was
a read with Al = 1 or the last access was to MAPO with MAPOE enabled.

14. Only valid for accesses to shadow VGA registers.

15. Only valid for write to shadow VGA register.

16. Only valid for read of shadow VGA register.

17. When a previous host write has not yet been completed.
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TMS34094
ISA BUS INTERFACE
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timing requirements over recommended operating free-air temperature range (unless otherwise
noted) concluded

NO. PARAMETER MIN MAX | UNIT
75 | tRSDHHWZ HWRITE disable time after RESDRV high 50 5t + 50 ns
76 |tRSDHHRZ HREAD disable time after RESDRV high S5tQ Stg +50 ns
77 |tRSDHHBZ HBSO01, HBS23 disable time after RESDRV high StQ Stg + 50 ns
78 |tRSDHVSZ VGASHAD disable time after RESDRV high 5tQ 5tQ + 45 ns
79 |tRSDHBSZ BSEL3-BSELO disable time after RESDRV high 5tQ 5tQ + 40 ns
80 |trRsDHHANV Delay time, HA31-HAS no longer valid after RESDRYV high 510 5tQ + 50 ns
81 |tRSDHCRZ CHRDY disable time after RESDRV high 510 ns
82 |trsDHIO16z 1016 disable time after RESDRYV high 50 ns
83 |trRsDHM16z  M16 disable time after RESDRV high 5tQ ns
84 | tiOSSRSDL Setup time, IOSEL2-IOSELO valid before RESDRYV low 100 ns
85 | tBIOSRSDL Setup time, BIOSEN valid before RESDRYV low 0 ns
86 |tRSDLRSTH Delay time, RESDRV low to RESET high 50 ns
87 | tBIOHRSDL Hold time, BIOSEN valid after RESDRV low 25 ns
88 |tRSDLSRTL Delay time, RESDRYV low to SSRT low 60 ns
89 |tRSDLCSH Delay time, RESDRYV low to HCS high 60 ns
90 |tRSDLHWH Delay time, RESDRV low to HWRITE high 55 ns
91 |tRSDLHRH Delay time, RESDRV low to HREAD high 55 ns
92 |trspLHBNZz  Delay time, RESDRV low to HBS01, HBS23 driven 90 ns
93 | trsSDLVSL Delay time, RESDRYV low to VGASHAD low 90 ns
94 |trspLBsNz  Delay time, RESDRYV low to BSEL3-BSELO driven 45 ns
95 | tLADSALL Setup time, LAD31-LADO address and status valid before ALTCH low 5 ns
96 | tLADVBSV Delay time, LAD31-LADO address and status valid to BSEL3-BSELO valid 0 25 ns
97 {ALHBSY Delay time, 'BSE&BS.ELO transparently decodes LAD31-LADO after the later 30 ns

of ALTCH high, RAS high
98 | tLADHALL Hold time, LAD31-LADO address and status valid after ALTCH low 5 ns
99 | tsELLCK1L Setup time, SF low before LCLK1 low 5 ns

100 |tcassLcKiL Setup time, CAS2 low before LCLK1 low 5 ns
101 |t ck2LSRTH Delay time, LCLK2 low to SSRT high 0 25 ns
102 |t ck2LSRTL Delay time, LCLK2 low to SSRT low 5 45 ns
103 | tAENVISL Delay time, AEN valid to I/O strobe low 95 ns
104 |tsBsisL Setup time, SBHE valid before 1/O strobe low 85 ns
105 |tsasisL Setup time, SA10-SAO valid before 1/O strobe low 85 ns
106 |tsBsMSL Setup time, SBHE valid before MEM strobe low 22 ns
107 |tsasMSL Setup time, SA19-SA0 valid before MEM strobe low 22 ns
108 | tAENVISH Delay time, AEN valid after I/O stobe high 28 ns
109 |tsBHISH Hold time, SBHE valid after 1/O stobe high 30 ns
110 |tsAHISH Hold time, SA10-SAO valid after I/O strobe high 30 ns
111 | tsBHMSH Hold time, SBHE valid after MEM stobe high 30 ns
112 | tsAHMSH Hold time, SA19-SAO valid after MEM strobe high 30 ns
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PARAMETER MEASUREMENT INFORMATION

Figure 3. BCLK, LCLK1, and LCLK2

Texas ""'
INSTRUMENTS

POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77001 25



TMS34094
ISA BUS INTERFACE

SPVS006A — FEBRUARY 1992 — REVISED JUNE 1992

PARAMETER MEASUREMENT INFORMATION

SMWTC, \ /
MWTC le— 23—
< |
~ 12 Ll ‘
D15-DO
(Bus Driving) X DC
le o \
< 13 »|
_” ¢ g r_ 24—P‘
IoWC \‘ /
HOE \ /r
» 14 @ 22%
LAD31-LAD16 Y )
(TMS34094 Driving) [\
|
» 14 i 22
LAD15-LADO Ly )
(TMS34094 Driving) \
SMRDC, 7
MRDC \ \
le—— o—»f le— 25—H‘
D15-D0 .
(TMS34094 Driving) X Valid >‘
e 10 >l [«— 26—»
— e 11 »
IORC ‘
f— 17—
\
HRDY f | \
» 20
|
HDST \ /\ ‘
|
[+ 18]
LCLK2 \‘ | /
f— 15+—»
\ | le— 21—
| | |
LAD31-LADO
(TMS34020 or { Valid }
Memory Driving) T |
| 10—
le— 16—

NOTES: A. When operating as an 8-bit device, the TMS34094 will only drive D7-DO during reads.
B. When operating as a 16-bit device, the TMS34094 will only drive D15-D0 when SBHE is active during reads.
C. When driving the LAD bus, the TMS34094 will always drive both halves of the bus.

Figure 4. D15-D0 and LAD31-LADO Data Timing
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PARAMETER MEASUREMENT INFORMATION

SMWTC, \ [
MWTC \

le— 27— e— 20—
lowc \ 1 e \
e 28H‘ » e 30

HWRITE \L /
SMRDC, \ [
MRDC \

le— 27— e— 20—
IORC \ 1 e \
e 28*1‘ -»| f 31

RRERD \ /

Figure 5. HWRITE , HREAD Assertion
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PARAMETER MEASUREMENT INFORMATION

SMWTC \ /
MWTC
le— 32—
IOWC \ 1 /
‘ T
—»f h— 33
CHRDY (HI-2) \L (HI-Z)

/

& 349

HRDY / i
> 35

N
am
S

(see Note A)
SMRDC _\
MRDC
le— 32—

—_ \
IORC \ |
\

») f& 33

CHRDY (HI-2) \L / (HI-2)
- e 36
HRDY / i \_
-+ | 37

HDST \ /

(see Note B)

NOTES: A. Parameter 35 shows that CHRDY will not be floated until any previous host write to TMS34020 memory has completed.
B. When the requested read data is not currently in the TMS34094’s data transceiver, the TMS34094 will not float CHRDY until the read
data is latched into the TMS34094 by HDST rising.

Figure 6. CHRDY Assertion
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PARAMETER MEASUREMENT INFORMATION

=\ /\

SA10-SAO0 X HADDRL or HADDRH X X HDATA
IoWC / \ /
le— 33— » e 40
39! e } \
—_— \ \
IORC \ | \ / \ | /
i \
» 439 | » @ 40
HA31-HA5 Previous Value X Previous or Updated Value X Incrsgrsgted
\ \ \ ‘
| \ | |
HBSO01 Previous Value X Previous or Updated Value X Incrsg”llggted
\ | | -
| \ \ \ |
HBS23 Previous Value X Previous or Updated Value X Incrsgr?uegted
— ‘ | I
HCS / \ |
\ \
f— 41—
| 429 }
HWRITE \ f } |
[« 425 \
(see Note B) f— 41—l
HREAD \ /
NOTES: A. When in a 16-bit slot:

Writes to HADDRL only affect HA15-HA5, HBS01, and HBS23. Writes to HADDRH only affect HA31-HA16.
When in an 8-bit slot:

Writes to the low byte of HADDRL affect HBS01, HBS23, and HA5-HA7. Writes to the high byte of HADDRL affect HA8—HA15. Writes
to the low byte of HADDRH affect HA16—HA23. Writes to the high byte of HADDRH affect HA24-HA31.

. HWRITE and HREAD are shown active to show how HCS is asserted after HADDRL or HADDRH is written. HWRITE and HREAD

will never be asserted at the same time.

Figure 7. Access to HADDRL or HADDRH
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PARAMETER MEASUREMENT INFORMATION

SMWTC,
MWTC, —\ /—\—/—\
SMRDC, \ \ /
MRDC k- 445 > 45 » |45 le— 47—
SA19-SA0 | X

\ 1 » e 48l

| (see Note A)

h

(see Note B)
HA31-HAS5 X X
le— 43—l » k46
HBSO1 \ \
— 43— » 46

HBS23 X X

NOTES: A. HCS is forced high at the end of memory-mapped accesses except:
When the access is a read and Al (MODECTL) = 1.
When the access is to MAPO and MAPOE is enabled.

B. HCSisforced high atthe beginning of a memory mapped access ifit was previously low and the current access is to an address defined
by a different BASEn register than the previous access.

Figure 8. Host Address of Memory Mapped Access

AEN _\ /r

—»| fd— 51 -» P— 55
SA10-SA0 X X
! \ \ \
_ | > e 52 \ l¢ 569
1016 — (.7) — | | —(HI-Z) =
(TMS34094 Output) X X L /
—— 49—
\
BALE \ / \‘
\ le 53|
LA23-LA17 ><] X
le \
Mi6 __ HI-Z 50_”‘ 54
(TMS34094 Output) (HI-2) =\ / (HI-2)

NOTES: A. 1016 is not pulled low for memory-mapped accesses or shadowed VGA LUT register accesses.
B. M16 is not pulled low for I/O mapped accesses.

Figure 9. Assertion of I016 and M16

Texas {')
INSTRUMENTS

30 POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77001



TMS34094
ISA BUS INTERFACE

SPVS006A — FEBRUARY 1992 — REVISED JUNE 1992

PARAMETER MEASUREMENT INFORMATION

& 46—"‘
SA10-SA0 X X
| —w‘ r— 39 — 63J‘—H
__ ‘ 1
lIowWC } \ /\L } \
| le— 47 le— 64— }
\ e— 58— ||
_— \ B /_!_!_‘_
AWRITE \ L— 59}—»1 ] \ 1 1 }
1 L—?—} 60}—?—4 [— 63—
ToRC | SRR o
|
| > }4—139\ | 64~L—r—>\ }
| 57 | o
| e 53+ } T
_— | I ——— S
HREAD | } | } } \ } } } }
\ < >
| e .
| | e | 11 |
HA31-HA29 X Encoded VGA Register ‘
\ [ \ \ T
| | | \ L1
HBSO01 X (see Note C)
— 43— } } } }
HBS23 X (see Note C)

\
\
HCS /

HOE

» 62

VGASHD / /

NOTES: A. Parameter 62 is applied whenever a previous host write has not yet been completed; in this case parameter 59 is ignored.
B. VGA LUT register accesses may be wait-stated by the TMS34020. CHRDY relationships shown in Figure 6 apply.
C. When IOE (MODECTL) is zero, then HBS23 follows SA1 and HBSO01 follows the inverse of SA1, and parameters 44 and 47 apply.
HBSO01 and HBS23 will retain their previous states when IOE (MODECTL) is set to one, and parameters 44 and 47 do not apply.

\
\
o
|
\ /
\
\
\
(see Note A)\_/ ‘ \_/_
\
i
\

Figure 10. Shadowed VGA Register Access
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PARAMETER MEASUREMENT INFORMATION

A\, [

» & 67 )

PCINT / \L_

NOTES: A. HINT is asserted when the GSP writes 1 to INTOUT (HSCTCLL) and is de-asserted when the GSP writes 0 to INTOUT (HSTCTLL).
B. The PCINT output of the TMS34094 is not intended to be used in level sensitive interrupt applications.

Figure 11. Assertion of PCINT

Texas {')
INSTRUMENTS

32 POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77001



TMS34094
ISA BUS INTERFACE

SPVS006A — FEBRUARY 1992 — REVISED JUNE 1992

PARAMETER MEASUREMENT INFORMATION

;ﬁ 69 g
\

RESDRV /| (see Note A) \‘r
-« 7047 > M 86

RESET | \ 1

|

1

]
710 e ¢ 84— ¥
IOSEL2-IOSELO X X (see Note E)
\ 85> @
BIOSEN } Don't Care X XDon’t Care
 —
= P
D15-DO (HI-Z) |
| |
SSRT ) (HI-Z) ; \
< 73 » [ 88 ¥
—_ [
HCS 3 (HI-2) !
/! e ‘
}: 74 » (see Note F) | 89 M
-  aa—
HWRITE } (HI-2) i \
Z 75 > = 90—
TREAD \ —
HREAD ) (HI-2) ‘ |
< 76 > [ 91
e Note D
HBSO01 ) (HI-2) } {,_(see Note D)
< 77 > [ 92-»
)
HBS23 } (HI-2) ; { (see Note D)
|
| \ ‘
VGASHD ) (HI-Z) l \
« 78 » ‘L— 93—
—_ f_
BSEL3-BSELO ) (HI-Z) ; { (see Note B)
e 79 » ke~ 94 -»
HA31-HA5 X Undefined
\ |
¢ 80 >
CHRDY ‘ 7 (HI-2)
(TMS34094 Output)
‘h— g1——>
1016 7 (HI-Z)
(TMS34094 Output) ‘ |
— —— s2—»
M16 (HI-2)

(TMS34094 Output) o /!

NOTES: A. Atpower-up the TMS34020 requires a RESET pulse greater than 40 LCLK periods. The TMS34094 assumes that the input RESDRV
signal will be active (high) long enough to satisfy this requirement.

BSEL2-BSELO will be disabled after RESET, except for DRAM refresh. BSEL3 will be held active after reset if BIOSEN is high, else
it will be asserted only for DRAM refresh.

. LAD31-LADO will be driven any time HOE is low. If HOE is low during RESET, the value on LAD31-LADO is undefined.

. The state of HBSO1 is not defined after reset. HBS23 will be driven to the opposite state.

IOSEL2—-I0OSELO must not change when RESDRYV is not high.

A pull-up resistor is required on HCS to ensure that the TMS34020 will reset to Host Present mode.

Figure 12. Activity at Reset

Tmoo w
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TMS34094
ISA BUS INTERFACE

SPVS006A — FEBRUARY 1992 — REVISED JUNE 1992

PARAMETER MEASUREMENT INFORMATION

o] 2] o3| oaf ot o2 @ 4| @ <2 o8| @f @ 2| o3| o

[ 7—> o 1—
LCLK1 | ‘
« 2 > — 7—>
LCLK2 _/W\_
H-2)  le— 17—l (HI-Z) e ) ol
tﬁggl_ D—& Address X Data ;—( Address X Data )- (HI-2)
o5 [— 95—
ALTCH { \ /‘ \ /
| o7 ¥
= —\ S \ S
» ¢ 96 » & g7

BSEL3- . .

NOTE A: Write accesses of BKADx and BKMSKXx are asynchronous and may cause improper decoding of BSEL3—-BSELO. Do not modify these
registers when the TMS34020 is executing code or at any time when BSEL3-BSELO should not decode improperly.

Figure 13. Assertion of BSEL3-BSELO
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TMS34094
ISA BUS INTERFACE

SPVS006A — FEBRUARY 1992 — REVISED JUNE 1992

PARAMETER MEASUREMENT INFORMATION

ol wl ol ol al el ol ol ol ol o«

(HI-2) ‘

LAD3-LADO D—'[( Status = 4h X Tap Point >— (HI-2)
\

le—>— o5
ALTCH \

RAS \

o
\
|

TRQE \

[ 99

SF » Hi-z -\L
101—te—>] le—>— 102

SSRT / \

NOTE A: The SSRT output will not be asserted by a split shift register transfer.

Figure 14. Shift Register Transfer Decode
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TMS34094

ISA BUS INTERFACE

SPVS006A — FEBRUARY 1992 — REVISED JUNE 1992

SBHE

SA10-SA0

IORC, IOWC

SBHE

SA19-SA0

SMWTC. MWTC
SMRDC, MRDC

PARAMETER MEASUREMENT INFORMATION

AEN \

[——103—» }
} 4‘4— 108 —9
><: Valid ><
‘H—b‘y— 104 } }
\ } 109 —
X Valid X
\ \
105 \ }
} 110 —1&»
\ /
>< Valid X
| 106 }
\ | 111 —4M
>< Valid X
F—“\— 107 L
112 —ie»!

Figure 15. ISA Address Timing
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TMS34094
ISA BUS INTERFACE

SPVS006A — FEBRUARY 1992 — REVISED JUNE 1992

MECHANICAL DATA

160-pin plastic quad-flat package (EIAJ) T

0,40 (0.016) 0,65 (0.026) MAX
Index Cor-
ner _ NOM TYP
Chamfer or 160 121
Dot DOO00OOEA0000O0EENAEAOHHM NO00d0agnn
e e e O E A
Y O O L
—
1 (o] 1 120
28,20 (1.110) ===
32,40 (1.276) SES
31,60 (1.244) S==
40 = 81
UL e e e e e e e e e e HjEjRjEjREEjEEn
4 e e O
| o o o o o o o 0ooooooooo
41 80
28,20 (1.110) >
32,40 (1.276)
31,60 (1.244)
A
3,85(0152)
4 0,20 (0.008)
1,0 (0.039) 0,10 (0.004)
0,6 (0.024)
2,2(0.087)
1,8 (0.071)

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

t All dimensions and notes for EIAJ QFP mechanical outline apply.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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