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Because the power consumption is proportional to
the square of the supply voltage, using 3.3 V when-
ever possible reduces power consumption consider-
ably.

Because power consumption is directly proportional
to the frequency at which the controller is operated,
the CL-GD6245 uses a proprietary on-chip frame-
accelerator. The frame accelerator is used only with
dual-scan LCD panels to maintain the maximum
screen refresh rate while the internal video clock to
the CL-GD6245 functions at 25 MHz or less.

3.8.2 Power-Management Pins

Several dedicated pins have been assigned to facili-
tate power management while the CL-GD6245 is in
LCD-only or CRT-only modes.

e The FPVCC, FPVEE, and FPBACK pins are
used to control or enable external voltage-gener-
ation circuitry during power sequencing.

e The STANDBY and SUSPEND pins can be con-
nected to external sources to force the system
into power-down modes.

o The NPD pin, when high, stops the power-down
counters from decrementing. This pin is used to
inhibit automatic power-down when the system
is supplied from an AC power source.

3.8.3 Standby Mode

Standby mode stops power to the LCD panel (and/or
CRT) when the panel is not being used. As a result,
since there is no screen refresh, normal clock rates
can be stopped or slowed to further reduce power
consumption. During Standby mode, the following
occeurs:

e LCD panel power-down sequence occurs auto-
matically when this mode is entered

e VCLK oscillator is turned off

e MCLK frequency is divided by six

e No clock is provided to the CRT controller
e Video DAC is in low-power mode

o Display-memory refresh is maintained

e The CPU can access and modify the display
memory and DAC palette

e When Standby mode is exited, the system
returns to the same state it was in before
Standby mode was entered
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3.8.3.1 Entering Standby Mode

The CL-GD6245 provides three methods for entering
Standby mode — two are software-initiated and one
is hardware-initiated. All methods offer the features
itemized above. One or more of these methods can
be used simultaneously to start and/or maintain
Standby mode.

o Standby mode can be initiated using software by
programming the Standby Mode Timer
(CR21[3:0]), in increments of one minute, up to
15 minutes. If the timer is allowed to count down
to zero, the Standby-mode power-down
sequence is started.

o Standby mode can be initiated using software by
setting CR20[4] to‘1’, starting the Standby-mode
power-down sequence.

e Standby mode can be initiated using hardware
by connecting the STANDBY input (pin 83) to an
external source. When the STANDBY pin is
driven high, the Standby-mode power-down
sequence starts.

All active methods must be removed to terminate
Standby mode and start the power-up sequence.

3.8.3.2 Exiting Standby Mode

The LCD panel power-up sequence occurs automat-
ically when the Standby mode is terminated, which
occurs when all of the methods that initiated the mode .
are removed.

o Reset the Standby Mode Timer in one or more of
the following ways:

— Use activity on the ACTI input pin, which is
enabled by setting CR1D[6] to ‘1°.

— Use any VGA access (memory or I/0), which
is enabled by setting CR1D[5] to ‘1".

— Use any keyboard access, which is enabled
by setting SR8[5] to ‘1°.

e Terminate software-initiated Standby mode by
setting CR20[4] to ‘0’.

e Terminate hardware-initiated Standby mode by
driving the STANDBY input pin low.

If a power-up or power-down sequence is in
progress when there is a request to enter or exit
Standby mode, the power-up/down sequence is
allowed to complete before the new request is per-
formed.
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3.8.4 Suspend Mode

The CL-GD6245 Suspend mode is used to save
power when the system is not actively used for a long
time. Suspend mode turns off the screen(s) and sus-
pends operation of application programs. In the case
of Hardware-Controlled Suspend mode, this mode
prohibits the CPU from accessing display memory,
I/O registers, or RAMDAC. In Hardware-Controlled
Suspend mode, even though application programs
cease to run in either the foreground or background,
all the register states are saved. When the Suspend
mode is exited, the system returns to the same oper-
ational state it was in before Suspend mode was
entered.

3.8.4.1 Hardware-Controlled Suspend Mode

Hardware-Controlled Suspend mode is the most effi-
cient means of saving power with the CL-GD6245.
Hardware-Controlled Suspend mode is initiated
using the SUSPEND input pin. This pin has program-
mable polarity (using SR8[3]), and it uses a debounce
timer (CR23[7:4]) to minimize accidental attempts to
initiate Suspend mode. In this mode, power to the
input pads and the bus interface is turned off. All /O
pins, except the dedicated Suspend-mode input, are
de-activated to further reduce power consumption.
Additional power savings occur because CPU host
access to display memory is denied, and a slower 32-
kHz clock refreshes the display memory by perform-
ing CAS*-before-RAS* refresh. This slow-clock input
comes from one of two sources:

e By setting CR1D[4] to “1’, a 32-kHz clock output
results by dividing the 14.318-MHz clock by 432.

o By setting CR1D[4] to ‘0", an external 32-kHz
clock input can be provided via the CLK32K
input pin. Further power reduction is thus possi-
ble by disabling the 14.318-MHz clock by setting
SR16[2] to ‘1".

When the system is in Hardware-Controlled Suspend
mode, the following occur:

e The LCD panel power-up/down sequence
occurs automatically when Suspend mode is
entered or exited.

e The VCLK and MCLK oscillators are turned off if
CR1CJ[2] is ‘1’ and CR20[3] is ‘0’

o No CPU access is allowed to the following:
— Display memory

——== CIRRUS LOGIC

— RAMDAC
— /O registers

e Although display memory cannot be accessed
by the CPU during Suspend mode, the contents
are preserved. (This action is useful when a sys-
tem remains inactive for a relatively long time.)

o Register data contents are retained.

e The CL-GD6245 refresh clock for display mem-
ory is set to 8 or 64 ms, unless DRAMs are self-
refresh (this is controlled by CR20[2:1]).

CAUTION: In local-bus systems, CPU attempts to
access the CL-GD6245 can cause a sys-
tem-hang condition.

3.8.4.2 Software-Controlled Suspend Mode

This mode is initiated by setting CR20[3] to‘1". In con-
trast to the Hardware-Controlled Suspend mode,
Software-Controlled Suspend mode allows the CPU
to access video RAM, the I/O bus, and the RAMDAC.

3.8.4.3 Entering Suspend Mode

The following methods are used to initiate Suspend
mode. To minimize power consumption, the Hard-
ware-Controlled Suspend mode is recommended.

o The Software-Controlled Suspend mode is
entered by setting CR20[3] to ‘1’. In this mode,
CPU access is still active and the SUSPEND pin
is disabled. Software-Controlled Suspend mode
is not recommended because it requires more
power than Hardware-Controlled Suspend
mode.

e To enter Hardware-Controlled Suspend mode,
connect the dedicated SUSPEND input pin to an
external source. The SUSPEND input is pro-
grammable in polarity. The CL-GD6245 internal
debounce timer (register CR23[7:4]) monitors
the input for accidental activation.

e The SUSPEND input pin can also be used to
indicate a ‘cover-closed’ condition by program-
ming CR1C[2] to ‘0’. This condition prohibits
power-down of the MCLK and VCLK. Since CPU
access is not disabled in this mode, more power
is required.

3.8.4.4 Exiting Suspend Mode

Suspend mode must be terminated/exited in the
same manner that it was entered. When the
SUSPEND input is driven ‘inactive’ (high or low
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depending on programmed polarity), Suspend mode
is terminated. In software, Suspend mode is termi-
nated by clearing CR20[3] to ‘0. When Suspend
mode is terminated, the system returns to the same
operational state it was in before Suspend mode was
entered.

3.8.5 Power Sequencing

The CL-GD6245 internal logic controls the sequenc-
ing of the LCD contrast voltage, logic power, data
inputs, and control inputs. To minimize the possibility
of damaging the LCD panel, the CL-GD6245 pro-
vides the recommended power-up/down sequences
shown below. These sequences meet most panel
manufacturer specifications.

3.8.5.1 LCD Panel Power-Up Sequence
1) Drive FPVCC high.
2) Delay 32 ms.

3) Enable the CL-GD6245 LCD panel data and
control signals (Data, FPVDCLK, LFS, LLCLK,
and MOD).

4) Delay 32 ms.
5) Drive FPVEE and FPBACK high.

3.8.5.2 LCD Panel Power-Down Sequence

1) Drive FPVEE and FPBACK low.
2) Delay 32 ms minimum.

3) Force all CL-GD6245 LCD panel data and con-
trol signals low.

4) Delay 32 ms.
5) Drive FPVCC low.

3.8.6 Additional Power Management
Features

3.8.6.1 LCD-Only Operation (CRT Disabled)

During LCD-only operation, the CRT is disabled. In
this mode, DAC analog power is off, and the HSYNC
and VSYNC drive is off.

NOTE: When the CRT is disabled and Text mode is
selected, power is removed from the video DAC
and LUT. CPU access to the LUT is available by
using the I/O read/write to 3C6-3C9. Graphics
modes can use the LUT for shading.
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3.8.6.2 CRT-Only Operation (LCD Panel
Disabled)

During CRT-only operation, the LCD panel is dis-
abled. In this mode, panel-drive signals are all inac-
tive and automatic power-down sequencing occurs.

3.8.6.3 Backlight Timer

An additional internal timer allows the LCD panel
backlight to be controlled independently of any
power-down modes. Extension register CR21[7:4]
can be programmed from 1-15 minutes to activate
the backlight timer. When the timer counts down to
zero, the FPBACK output will go low and can thus be
used to turn off the panel backlight. Programming
CR21[7:4] to Oh disables the backlight timer. This
timer can be reset to extend the time-out by detecting
either activity on the ACTI input or a VGA access.
Extension register CR1D controls these choices.

3.8.6.4 ACTI Function

This input pin can be used to reset both the Standby
and Backlight internal timers. For example, this pin
can be connected to the keyboard interrupt from the
system logic. Extension register CR1D[6,3] controls
which timers are reset by activity on this pin.

3.9 Analog Outputs

The DAC outputs produce a 0.7-V peak white ampli-
tude when the palette DAC is provided with a constant
reference current (Iggr). To provide the Iggg current,
use the circuit shown in the IREF pin description in
Section 2.2. For all values of Iger and output loading:

Vblack level = 0 VOIts

Vimax white = 0.7 Volts

3.10 Color Lookup Table

3.10.1 Writing to the Color Lookup Table

To write a color definition to the lookup table, a value
specifying an address location in the lookup table is
first written to the Write Mode Address register. The
color values for the red, green, and blue intensities
are then written in succession to the Color Value reg-
ister. After the blue data is latched, this new color data
is then written into the lookup table at the defined
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address, and the Write Mode Address register is
incremented automatically.

Since the Address register increments after each
transfer of data to the lookup table, it is best to write a
set of consecutive locations at once. The start
address of the set of locations is first written to the
Write Mode Address register. The color data for each
address location is then sequentially written to the
Color Value register. The RAMDAC automatically
writes data to the lookup table and increments the
Address register after each host transfer of three
bytes of color data.

3.10.2 Reading from the Color Lookup Table

To read color data from the lookup table, a value spec-
ifying the address location of the data is written to the

Read Mode Address register. After the address is
latched, the data from this location is automatically
read out to the Color Value register and the Read
Mode Address register automatically increments.

The color intensity values are then read from the
Color Value register by the sequence of three read
(RD*) commands. After the blue value is transferred
out, new data is read from the lookup table at the cur-
rent address to the Color Value register and the
Address register automatically increments again.

If the Address register is loaded with a new starting
address while an unfinished sequence is in progress,
the system resets and starts a new sequence. This
occurs for both read and write operations.

September 1994
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4. CL-GD6245 VIDEO MODE TABLES
This section presents tables for configuring the CL-GD6245 for various CRT and flat-panel video modes.

For detailed information on specific LCD panels that the CL-GD6245 device can drive, refer to the “Panel
Interface Guides” section of the CL-GD6245 Applications Book.

4.1 CRT Video Modes
Table 4-1. IBM® Standard VGA Video Modes

Mode No. of Characters | Char. Screen Display Video Horizontal Vertical
No. Colors X gell qumat Mode Clock Frequency | Frequency
(hex) Rows (pixels) | (pixels) (MHz) (kHz) (H2)
0,1 16/256K 40 x 25 9x 16 360 x 400 Text 28 315 70
2,3 16/256K 80x25 9x16 | 720x 400 Text 28 315 70
4,5 4/256K 40 x25 8x8 320 x 200 | Graphics 25 31.5 70
6 2/256K 80x25 8x8 640 x 200 | Graphics 25 31.5 70
7 Monochrome 80x25 9x16 720 x 400 Text 28 315 70
D 16/256K 40 x 25 8x8 320 x 200 | Graphics 25 315 70
E 16/256K 80x25 8x8 640 x 200 | Graphics 25 31.5 70
F Monochrome 80 x 25 8x14 640 x 350 | Graphics 25 31.5 70
10 16/256K 80 x 25 8x14 640 x 350 | Graphics 25 31.5 70
1 2/256K 80 x 30 8x16 640 x 480 | Graphics 25 31.5 60
12 16/256K 80 x 30 8x16 640 x 480 | Graphics 25 31.5 60
122 16/256K 80 x 30 8x16 640 x 480 | Graphics 31.5 379 72
13 256/256K 40x25 8x8 320 x 200 | Graphics 25 31.5 70

2 This mode is an IBM standard VGA mode that has been enhanced by Cirrus Logic for a higher vertical frequency.
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The following extended CRT video modes are supported by the Cirrus Logic BIOS. Modes may differ if
another BIOS is used.

Table 4-2. Cirrus Logic Extended CRT Video Modes

Mode® | VESA® No. of Characters | Character Screen Display Video | Horiz. | Vert.
No. No. Colors X gell Fgrmat Mode Clock | Freq. | Freq.
(hex) (hex) Rows (pixels) (pixels) (MHz) | (kH2) (H2)
14 - 16/256K 132x25 8x 16 1056 x 400 Text 41.5 31.5 70
54 10A 16/256K 132x43 8x8 1056 x 350 Text 415 31.5 70
55 109 16/256K 132x 25 8x 14 1056 x 350 Text 415 31.5 70
58, 6A 102 16/256K 100 x 37 8x16 800 x 600 | Graphics 36 35.2 56
58, 6A 102 16/256K 100 x 37 8x16 800 x 600 | Graphics 40 37.8 60
58, 6A 102 16/256K 100 x 37 8x16 800x 600 | Graphics 50 48.1 72
5C 103 256/256K 100 x 37 8x16 800 x 600 | Graphics 36 35.2 56
5C 103 256/256K 100 x 37 8x16 800x 600 | Graphics 40 379 60
5CP 103 | 256/256K | 100x 37 8x16 800x 600 | Graphics | 50° 48.1 72
5D 104 16/256K 128 x 48 8x 16 1024 x 768 | Graphics 65 48.3 60
5D° 104 16/256K 128 x 48 8x16 1024 x 768 | Graphics 449 35.5 87
5F 101 256/256K 80 x 30 8x 16 640 x 480 | Graphics 25 31.5 60
5F 101 256/256K 80 x 30 8x16 640 x 480 | Graphics 25 315 72

8 Some modes are not supported by all monitors. The best-quality vertical refresh rate for the monitor type selected will be auto-
matically used.

b Mode 5C with 72-Hz vertical frequency is available only when high-performance memory has been enabled with function 9Eh,
and the dot clock is at least 50 MHz. If high-performance memory is disabled, a refresh rate of 60 Hz will be substituted.

¢ Mode 5D with a vertical frequency of 87 Hz is an interlaced mode.
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4.2 LCD Flat-Panel Video Modes
Table 4-3. IBM® Standard VGA Video Modes
Mode Mg{_\: ’ C;.:_c;: C.I?l!_?r Characters | Character ng: n Display Expgnded
No. | Number X Cell Size
(hex) of o’:lé";::_rs o':ucl:r:rrs Rows (pixels) :::i.;:::; Mode (pixels)
Shades
0,1 16/16 16/256K 16/256K 40%x 25 8x16 ) 360 x 400 Text 640 x 475
2,3 16/16 16/256K 16/256K 80x25 8x16 720 x 400 Text 640 x 475
4,5 4/64 4/256K 4/256K 40x 25 8x8 320 x 200 Graphics 640 x 475
6 2/16 2/256K 2/256K 80x 25 8x8 640 x 200 Graphics 640 x 475
7 2/16 Mono. Mono. 80x25 8x16 720 x 400 Text 640 x 475
D 16/64 16/256K 16/256K 40x 25 8x8 320 x 200 Graphics 640 x 475
E 16/16 16/256K 16/256K . 80x25 8x8 640 x 200 Graphics 640 x 475
F 2/16 Mono. Mono. 80x25 8x14 640 x 350 Graphics 640 x 475
10 16/16 16/256K 16/256K 80x 25 8x14 640 x 350 Graphics 640 x 475
1" 2/16 2/256K 2/256K 80 x 30 8x16 640 x 480 Graphics 640 x 480
12 16/16 16/256K 16/256K 80x 30 8x16 640 x 480 Graphics 640 x 480
13 64/256K 256/256K 256/256K 40x 25 8x8 320 x 200 Graphics 640 x 480

The following extended LCD video mode is supported by the Cirrus Logic BIOS. Modes may differ if
another BIOS is used.

Table 4-4. Cirrus Logic Extended LCD Video Mode

Mono.
Mode STN Color Color Characters | Character CRT . Expanded
No. Number STN TFT % Cell Screen | Display Size
(hex) of o':‘gz:frrs o’:%";:’::s Rows (pixels) ::?;':l:; Mode (pixels)
Shades P
5F 64/256K 256/256K 256/256K 80x 30 8x16 640 x 480 | Graphics 640 x 480
48 — = September 1994
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5. VGA REGISTER PORT MAP
Table 5-1. VGA Register Port Map

i

|

p———— 4

Address Port Port Type
3742 CRT controller index Read/Write
3752 CRT controller data Read/Write

Feature control — monochrome Write
3BA Input Status register 1 — monochrome Read
3Co Attribute controller index/data Write
3C1 Attribute controller index/data Read

Miscellaneous output Write
3c2 Input Status register 0 Read
3C3 VGA enable Read/Write
3C4 Sequencer index Read/Write
3C5 Sequencer data Read/Write
3C6 Video DAC pixel mask Read/Write

Pixel Address Read mode Write
sc7 DAC state Read
3C8 Pixel Mask Write mode Read/Write
3C9 Pixel data Read/Write
3CA Feature control readback Read
3CC Miscellaneous output readback Read
3CE Graphics controller index Read/Write
3CF Graphics controller data Read/Write

Feature control — color Write
3DA Input Status register 1 — color Read

2 The “?’in an address is ‘B’ for monochrome and ‘D’ for color.
September 1994 ADVANCE DATA BOOK v1.1 VGA REGISTER PORT MAP
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6. REGISTER INFORMATION

The following tables list VGA registers and extension registers contained in the CL-GD6245. The
CL-GD6245 extension registers are fully explained later in this section. Page cross-references to the
detailed register descriptions are provided where applicable. For standard VGA register information, see
IBM (and other) documentation.

6.1 Register Summary Tables

External/General Registers

CImUS LOGIC S et SRR SR TE T W R B B TR B et o s B0 s Fooah, RS

Abbreviation Register Name Index Port Page
MISC Miscellaneous Output - 3C2 (W)

MISC Miscellaneous Input - 3CC (R)

FC Feature Control - 37A (W)

FC Feature Control - 3CA (R)

FEAT Input Status Register 0 - 3C2

STAT Input Status Register 1 - 37A 55
3C6 Pixel Mask - 3C6

3C7 Pixel Address Read Mode - 3C7 (W)

3C7 DAC State - 3C7 (R)

3C8 Pixel Address Write Mode - 3C8

3C9 Pixel Data - 3C9

The ?in the port address is B for monochrome mode and D for color mode.

VGA Sequencer Registers

Abbreviation Register Name Index Port

SRX Sequencer Index - 3C4

SRO Reset 0 3C5

SR1 Clocking Mode 1 3C5

SR2 Plane Mask 2 3C5

SR3 Character Map Select 3 3C5

SR4 Memory Mode 4 3C5
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CRT Controller Registers

Abbreviation Register Name Index Port
CRX CRTC Index - 374
CRO Horizontal Total 0 375
CR1 Horizontal Display End 1 375
CR2 Horizontal Blanking Start 2 375
CR3 Horizontal Blanking End 3 375
CR4 Horizontal Sync Start 4 375
CR5 Horizontal Sync End 5 375
CRé6 Vertical Total 6 375
CR7 Overflow 7 375
CR8 Screen A Preset Row Scan 8 375
CR9 Character Cell Height 9 375
CRA Text Cursor Start A 375
CRB Text Cursor End B 375
CRC Screen Start Address High C 375
CRD Screen Start Address Low D 375
CRE Text Cursor Location High E 375
CRF Text Cursor Location Low F 375
CR10 Vertical Sync Start 10 375
CR11 Vertical Sync End 1 - 375
CR12 Vertical Display End 12 375
CR13 Offset 13 375
CR14 Underline Row Scan 14 375
CR15 Vertical Blanking Start 15 375
CR16 Vertical Blanking End 16 375
CR17 CRTC Mode Control 17 375
CR18 Line Compare 18 375
CR22 Graphics Data Latches Readback 22 375
CR24 Attribute Controller Toggle Readback 24 375
CR26 Attribute Controller Index Readback 26 375
CR28 Reserved

CR2A-CR3F Reserved

The ?in the port address is B for monochrome mode and D for color mode.

September 1994 _ B 5
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VGA Graphics Controller Registers
Abbreviation Register Name Index Port Page
GRX Graphics Controller Index - 3CE
GRoO Set/Reset 0 3CF 56
GR1 Set/Reset Enable 1 3CF 57
GR2 Color Compare 2 3CF
GR3 Data Rotate 3 3CF
GR4 Read Map Select 4 3CF
GR5 Mode 5 3CF 58
GR6 Miscellaneous 6 3CF
GR7 Color Don’t Care 7 3CF
GRs8 Bit Mask 8 3CF
VGA Attribute Controller Registers
Abbreviation Register Name Index Port Page
ARX Attribute Controller Index - 3Co/3C1
ARO-ARF Attribute Controller Palette 0-F 3C0/3C1
AR10 Attribute Controller Mode Control 10 3C0/3C1
AR11 Overscan (Border) Color 1 3C0/3C1
AR12 Color Plane Enable 12 3C0/3C1
AR13 Pixel Panning 13 3C0/3C1
AR14 Color Select 14 3C0/3C1
NOTES:

1) VGA Attribute Controller Data registers (ARO-ARF and AR10-AR14) are read from port 3C1 and written to port

3C0.

2) After initialization, 1/0 writes to 3CO toggle between the Attribute Controller Index register (ARX) and the VGA
Attribute Controller Data registers.

52
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CL-GD6245 Extension Registers

Abbreviation Register Name Index Port Page
SR6 Unlock All Register Extensions 6 3C5 59
SR7 Extended Sequencer Modes 7 3C5 60
SR8 Miscellaneous Control 1 8 3C5 61
SR9 Scratchpad 0 9 3C5 63
SRA Scratchpad 1 A 3C5 63
SRB VCLKO Numerator Value B 3C5 64
SRC VCLK1 Numerator Value C 3C5 64
SRD VCLK2 Numerator Value D 3C5 64
SRE VCLK3 Numerator Value E 3C5 64
SRF DRAM Control F 3C5 66
SR10 Graphics Cursor X Position 0 10 3C5 68
SR11 Graphics CursorY Position 0 11 3C5 69
SR12 Graphics Cursor Attributes 12 3C5 70
SR13 Graphics Cursor Pattern Address Offset 13 3C5 71
SR14 Scratchpad 2 14 3C5 63
SR15 Scratchpad 3 15 3C5 63
SR16 Miscellaneous Control 2 16 3C5 72
SR19 Scratchpad 4 19 3C5 63
SR1A Dual-Scan Color Control 1A 3C5 73
SR1B VCLKO Denominator and Post-scalar Values 1B 3C5 74
SR1C VCLK1 Denominator and Post-scalar Values iC 3C5 74
SR1D VCLK2 Denominator and Post-scalar Values 1D 3C5 74
SR1E VCLK3 Denominator and Post-scalar Values iE 3C5 74
SR1F Memory Clock Frequency Programming 1F 3C5 76
SR30 Graphics Cursor X Position 1 30 3C5 68
SR31 Graphics CursorY Position 1 31 3C5 69
SR50 Graphics Cursor X Position 2 50 3C5 68
SR51 Graphics CursorY Position 2 51 3C5 69
SR70 Graphics Cursor X Position 3 70 3C5 68
SR71 Graphics CursorY Position 3 71 3C5 69
SR90 Graphics Cursor X Position 4 90 3C5 68
SRo1 Graphics CursorY Position 4 91 3C5 69
SRBO Graphics Cursor X Position 5 BO 3C5 68
SRB1 Graphics CursorY Position 5 B1 3C5 69
SRDO Graphics Cursor X Position 6 Do 3C5 68
SRD1 Graphics CursorY Position 6 D1 3C5 69
SRFO Graphics Cursor X Position 7 FO 3C5 68
SRF1 Graphics CursorY Position 7 F1 3C5 69
GR9 Offset 0 9 3CF 77
GRA Offset 1 A 3CF 78
GRB Graphics Controller Mode Extensions B 3CF 79
CR19 Interlace End 19 375 80
CR1A Interlace Control 1A 375 81
CR1B Extended Display Controls iB 375 82
CR1C Flat-Panel Interface L[] 375 84

ADVANCE DATA BOOK v1.1 REGISTER INFORMATION
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CL-GD6245 Extension Registers (cont.)
Abbreviation Register Name Index Port Page
CR1D Flat-Panel Display Controls 1D 375 86
CR1E Flat-Panel Shading 1E 375 88
CR1F Flat-Panel Modulation Control 1F 375 90
CR20 Power Management 20 375 91
CR21 Power-Down Timers Control 21 375 93
CR23 FPVCC/FPBACK Control and SUSPEND Timer 23 375 94
CR25 Part Status 25 375 95
CR27 Chip ID 27 375 96
CR29 Part Configuration 29 375 97
The ?in the port address is B for monochrome mode and D for color mode.
CL-GD6245 LCD Timing Registers
Abbreviation Register Name Index Port Page
CRoOX Horizontal Total for 80-Column Display 1D 375 99
CR1X Horizontal Total for 40-Column Display 1D 375 100
CR2X LFS Vertical Counter Value Compare (MISC[7:6] =‘11’) 1D 375 101
CR3X LFS Vertical Counter Value Compare (MISC[7:6] = ‘10’) 1D 375 102
CR4X LFS Vertical Counter Value Compare (MISC[7:6] = ‘01’) 1D 375 103
CR5X LFS Vertical Counter Value Compare (MISC[7:6] = ‘00’) 1D 375 104
CR6X LFS Vertical Counter Value Compare Overflow 1D 375 105
CR7X Panel Signal Control for Color TFT Panels 1D 375 106
CR8X STN Color Panel Data Format iD 375 107
CR9X TFT Panel Data Format 1D 375 108
CRAX TFT Panel HSYNC Position Control 1D 375 109
CRBX Special Functions 1D 375 110
The ?in the port address is B for monochrome mode and D for color mode.
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6.2 Extended External/General and VGA Graphics Controller Registers
NOTE: Reserved and Unused bits are initialized to ‘0’ at Reset, unless otherwise specified.

6.2.1 STAT: Input Status Register 1
I/O Port Address: 3?A

Index: 1

Bit Description Access Reset State
7(MSB) Reserved

6 Reserved/Interlaced Field Status R ‘0’

5 Diagnostic 1 R ‘0’

4 Diagnostic 0 R ‘0’

3 Vertical Retrace R ‘0’

2 Reserved

1 Reserved

0(LSB) Display Enable R ‘0’
NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.
Bit Description

7 Reserved

6 Reserved in VGA-compatible mode.

Interlaced Field Status: If Interlaced mode is programmed by setting the CRTC
register, CR1A[0] = ‘1’, then this bit reflects the interlaced-frame field number.

5:4 Diagnostic [1:0]: These bits are used for diagnostic testing. They reflect the state
of bits 5:4 of the Color Plane Enable register (AR12[5:4]), as indicated in the fol-
lowing table. (The color values for pixel bits P[7] and P[6] depend on how many
colors are used.)

AR12[5] | AR12[4] STAT[5] STAT[4]
‘0’ ‘0’ P[2] pixel bit 2 (red) P[0] pixel bit O (blue)
‘0’ ‘1 P[3] pixel bit 3 (secondary blue) | P[1] pixel bit 1 (green)
‘1 ‘0 P[5] pixel bit 5 (secondary red) P[4] pixel bit 4 (secondary green)
v v P[7] pixel bit 7 P[6] pixel bit 6
3 Vertical Retrace: A ‘1’ indicates that vertical retrace is in progress.
2:1 Reserved
0 Display Enable: If this bit is read as a ‘0", video is being serialized and displayed.

If this bit is read as a ‘1’, vertical or horizontal blanking is active.
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6.2.2 GRO: Set/Reset (CL-GD6245 Extensions)
I/0 Port Address: 3CF

Index: O

Bit VGA Write Mode 0/3 Extended Write Mode 5 Reset State
7(MSB) Set/Reset Map 7 Background Color Bit 7 ‘0

6 Set/Reset Map 6 Background Color Bit 6 ‘0’

5 Set/Reset Map 5 Background Color Bit 5 ‘0’

4 Set/Reset Map 4 Background Color Bit 4 ‘0’

3 Set/Reset Map 3 Background Color Bit 3 ‘0

2 Set/Reset Map 2 Background Color Bit 2 ‘0’

1 Set/Reset Map 1 Background Color Bit 1 ‘0’
0(LSB) Set/Reset Map 0 Background Color Bit 0 ‘0

The function of these bits is changed from the normal VGA Set/Reset definition. These bits define
the background color if the CL-GD6245 Extended Write mode 5 is selected as described in the
GR5 and GRB register descriptions.

Bit Description

7:0 Set/Reset Map for Background Color: If GRB[2] = ‘1°, then bits [7:4] of this reg-
ister are set to ‘1’s and are read/write, but VGA Write modes 0 through 3 use only
bits [3:0] of this register. If GRB[2] = ‘0’, then bits [7:4] of this register are set to ‘0’s
and are read only.
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6.2.3 GR1: Set/Reset Enable (CL-GD6245 Extensions)

1/0O Port Address: 3CF

Index: 1

Bit VGA Write Mode 0
7(MSB) Enable Set/Reset Map 7
6 Enable Set/Reset Map 6
5 Enable Set/Reset Map 5
4 Enable Set/Reset Map 4
3 Enable Set/Reset Map 3
2 Enable Set/Reset Map 2

1 Enable Set/Reset Map 1
0(LSB) Enable Set/Reset Map 0

Extended Write Mode 4/5
Foreground Color Bit 7
Foreground Color Bit 6
Foreground Color Bit 5
Foreground Color Bit 4
Foreground Color Bit 3
Foreground Color Bit 2
Foreground Color Bit 1
Foreground Color Bit 0

10!
60’
to)
‘O,
tov
‘01
(o!
501

Reset State

The function of these bits is changed from the normal VGA Set/Reset Enable definition. These
bits define the foreground color if the CL-GD6245 Extended Write mode 4 or 5 is selected as de-
scribed in the GR5 and GRB register descriptions.

Bit Description

7:0 Set/Reset Map Enable for Foreground Color: If GRB[2] = ‘1’, then bits [7:4] of
this register are set to ‘1’s and are read/write, but VGA Write mode 0 uses only bits
[3:0] of this register. If GRB[2] = ‘0’, then bits [7:4] of this register are set to ‘0’s and

are read only.
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6.2.4 GRS5: Mode (CL-GD6245 Extensions)
I/O Port Address: 3CF
Index: 5
Bit Description Mode Reset State
7(MSB) Reserved
6 256-Color Mode (used in all 256-color modes) VGA n/a
5 Shift Register Mode VGA n/a
4 Odd/Even VGA n/a
3 Read Type VGA n/a
2 Extended Write Mode Select 2 CL-GD6245 n/a
1 Write Mode Select 1 VGA n/a
0o(LSB) Write Mode Select 0 VGA n/a
Bit Description
7 Reserved
6:3 These are normal VGA functions and are not explained here.
2 Extended Write Mode Select [2]: When GRB[2] = ‘1’, then this is a third write
mode select bit that can be used in conjunction with GR5[1:0] (Write Mode Select
[1:0]). Clearing GRBJ[2] to ‘0’ directly clears GR5[2] to ‘0’, and makes it read-only.
1:0 Write Mode Select [1:0]: When GRB[2] = ‘0’ and GR5[2] = ‘0’, these bits select
standard VGA Write Modes 3 through 0. When GRB[2] = ‘1’ and GR5[2] =‘1’, these
two bits select Extended Write modes 4 and 5 (explained below). Extended Write
modes 6 and 7 are not implemented.
Extended write modes 4 and 5 expand data as follows. If a single bit of a 4-bit nibble of a data byte
is ‘on’, then the extended write mode expands that single bit to eight ‘on’ bits. If a single bit of a
data nibble is ‘off’, then the extended write mode does not change that bit.
The extended write modes can be used for text writing, line drawing, or pattern filling. Both ex-
tended write modes should be used with GRB[1] set to ‘1’, which selects x8 addressing.
Extended Write Mode 4: 256-Color Expansion with Background Unchanged
With this mode, if a single bit of a 4-bit nibble of a data byte is ‘on’, then that single bit expands to
8 bits and the Set/Reset Enable register (GR1) selects the foreground color for this expansion. If,
however, a single bit of a 4-bit nibble of a data byte is ‘off’, then GR1 does not expand the bit or
change the bit’s color.
NOTE: The Set/Reset Enable register (GR1) and the Plane Mask register (SR2) are both normally 4 bits, for 4-bit
nibbles. To extend both GR1 and SR2 to 8 bits (for 8-bit bytes), set GRB[2] to ‘1.
Extended Write Mode 5: 256-Color Expansion with Background Changed
With this mode, if a single bit of a 4-bit nibble of a data byte is ‘off’, then that single bit expands to
8 bits and the Set/Reset register (GRO) selects the background color over which the expanded 8
bits will appear.
NOTE: The Set/Reset register (GRO) and the Plane Mask register (SR2) are both normally 4 bits, for 4-bit nibbles.
To extend both GRO and SR2 to 8 bits (for 8-bit bytes), set GRB[2] to ‘1°.
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6.3 CL-GD6245 Extension Registers

NOTE: Reserved and Unused bits are initialized to ‘0’ at Reset, unless otherwise specified.

6.3.1 SR6: Unlock All Register Extensions
I/O Port Address: 3C5

Index: 6

Bit Description Access Reset State
7(MSB) Reserved

6 Reserved

5 Reserved

4 Extension Register Access Value 4 R/W ‘0

3 Extension Register Access Value 3 RW ‘0

2 Extension Register Access Value 2 RW ‘0’

1 Extension Register Access Value 1 R/W ‘0’
0(LSB) Extension Register Access Value 0 RW ‘0

This register is used to enable or disable access to all the Extension registers, including the LCD
Timing registers at CROX to CRBX. Note that the LCD Timing registers also have an enable bit at
extension register CR1D[7].

Bit Description
7:5 Reserved
4:0 Extension Register Access Value [4:0]: If this field is programmed with

XXX1X010', it will be read as ‘00010010’ (12h), and the Extension registers are
enabled for read and write access.

If this field is programmed with any other value, it will be read as ‘00001111’ (OFh),
and the Extension registers are disabled for read and write access.
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6.3.2 SR7: Extended Sequencer Modes
I/O Port Address: 3C5
Index: 7
Bit Description Access Reset State
7(MSB) Reserved
6 Select LCD Panel 2 R =MD14
5 Select LCD Panel 1 R =MD13
4 Select LCD Panel 0 R =MD12
3 Reserved
2 Reserved
1 Reserved
0(LSB) 256-Color Mode and Packed-Pixel R/W ‘0
Bit Description
7 Reserved
6:4 Select LCD Panel [2:0]: The state of memory data lines MD[14:12] is latched at
system reset and stored in bits 6:4. The Cirrus Logic BIOS uses these bits to select
an LCD panel class.
3:1 Reserved
0 256-Color Mode and Packed-Pixel: If this bit is programmed to a ‘1’, the Video

Shift registers are configured so that one character clock is equal to eight pixels. At

the same time, true packed-pixel memory addressing is enabled. If this bit is pro-

grammed to ‘0’, this mode is ‘don’t care’.

NOTE: With true packed-pixel addressing, consecutive pixels are stored at consecutive
addresses in display memory. In contrast, with Chain-4 addressing, consecutive
pixels are stored at every fourth address.
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6.3.3 SR8: Miscellaneous Control 1
1/0 Port Address: 3C5

Index: 8

Bit Description Access Reset State

7(MSB) Symmetrical DRAM Addressing R/W = DUALCAS

6 Disable MEMCS16* for Display Memory R/W ‘0’

5 Reset Standby Timer RW ‘0

4 Reset Backlight Timer R/W ‘0’

3 SUSPEND Active Polarity RW ‘0’

2 Select LCD Panel 2 (duplicate) R =MD14

1 Select LCD Panel 1 (duplicate) R =MD13

0(LSB) Select LCD Panel 0 (duplicate) R =MD12

Bit Description

7 Symmetrical DRAM Addressing: This bit selects symmetrical DRAM addressing
for page-mode text on a CRT. This bit is set to ‘1’ only if using the CL-GD6245 with
dual-WE* DRAMs that support 9-bit addressing (symmetrical DRAM) and the CRT
is set for 132-column text mode (CR1B[6] = ‘1’). The Reset state of this bit is de-
termined by the setup of the DUALCAS input (pin 78).

If dual-CAS* DRAM is selected (pin 78 is connected to VDD), then bit 7 defaults to
‘1” and symmetrical addressing is automatically set. To enable asymmetrical dual-
CAS* DRAM, bit 7 must be programmed manually to ‘0’.

If dual-WE* DRAM is selected (pin 78 is connected to VSS), then bit 7 defaults to
‘0’ and asymmetrical addressing is automatically set. To enable symmetrical dual-
WE* DRAM, bit 7 must be programmed manually to ‘1’.

For a 256K x 4 DRAM environment (that is, pin 78 is connected to VSS), then bit
7 defaults to ‘0’ and asymmetrical addressing is automatically set. However, be-
cause all 256K x 4 DRAMs are symmetrical, bit 7 must be programmed manually
to ‘1°.

6 Disable MEMCS16* for Display Memory: If this bit is programmed to ‘1’, access-
es to display memory will not cause MEMCS16* to become active. This option pre-
vents interference when two video subsystems are installed (that is, a portable
computer is mounted in a docking station).

This bit functions only when the CL-GD6245 is installed on an ISA-bus adapter. For
all other bus configurations, this bit must be programmed to ‘0’.
September 1994 R —
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6.3.3 SR8: Miscellaneous Control 1 (cont.)

Bit Description

5 Reset Standby Timer: This bit is used to reset the internal Standby mode timer
when there is an I/0 read to the keyboard controller (port 60h).

4 Reset Backlight Timer: This bit is used to reset the internal Backlight timer when
there is an I/O read to the keyboard controller (port 60h).

3 SUSPEND Active Polarity: This bit selects the polarity of the SUSPEND input
pin, which activates Suspend mode. This bit must be set to match the input state
of the SUSPEND input before activating the MCLK and VCLK power-down opera-
tion with register CR1C[2].

If this bit is set to a ‘0’, then SUSPEND pin is active high (reset state).
If this bit is set to a ‘1°, then SUSPEND pin is active low.
2:0 Select LCD Panel [2:0] (duplicate): These bits duplicate the MD[14:12] data val-

ues of SR7[6:4]. This duplication is to ensure consistency with the CL-GD62XX
family of VGA controllers.
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6.3.4 SR9, SRA, SR14, SR15, SR19: Scratchpad [0, 1, 2, 3, 4]

1/0O Port Address: 3C5
Index: 9, A, 14, 15, 19

Bit Description Access Reset State
7(MSB) R/W Data 7 RW ‘0
6 R/W Data 6 R/W ‘0’
5 R/W Data 5 RW ‘0
4 R/W Data 4 RW ‘0’
3 R/W Data 3 RW ‘0’
2 R/W Data 2 RW ‘0’
1 R/W Data 1 RW ‘0
o(LSB) R/W Data 0 RW ‘0

CAUTION: These registers are reserved for the CL-GD6245 BIOS and must never be written by an application pro-
gram. They are listed here only to indicate their purpose.

Bit Description
7:0 R/W Data [7:0]: These bits are reserved for Cirrus Logic video BIOS.
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6.3.5 SRB, SRC, SRD, SRE: VCLK]|O, 1, 2, 3] Numerator Value

I/O Port Address: 3C5

Index:B,C,D, E

Bit Description Access Reset State

7(MSB) Reserved

6 VCLK Numerator 6 RW See table below

5 VCLK Numerator 5 RW See table below

4 VCLK Numerator 4 RW See table below

3 VCLK Numerator 3 RW See table below

2 VCLK Numerator 2 RW See table below

1 VCLK Numerator 1 RW See table below

0o(LSB) VCLK Numerator 0 RW See table below

These registers are used in conjunction with SR1B—-SR1E (Section 6.3.13) to establish the fre-
quency of the four possible video clocks. The video clock used is selected by register MISC[3:2].
Each video clock frequency is determined using the following equation:

VCLKn frequency = OSC x N
Dx(P+1)

Where:
OSC = input clock frequency (14.318 MHz)
N = numerator = value of bits SRi[6:0], wherei=B,C, D, E
D = denominator = value of bits SR1i[5:1], wherei=B, C, D, E
P = post-scalar = value of bits SR1i[0], wherei=B, C, D, E
ifn=0,theni=B
fn=1,theni=C
Ifn=2,theni=D
Ifn=3,theni=E

These registers (SRB—SRE) determine the numerator (N). For information on the denominator (D)
and post-scalar (P) values, see the discussion on registers SR1B—SR1E (Section 6.3.13).

The following table shows the reset values of the registers that determine the video clock frequen-
cy. The table also shows the corresponding video clock frequency at system reset.
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6.3.5 SRB, SRC, SRD, SRE: VCLK]O, 1, 2, 3] Numerator Value (cont.)

CIRRUS LOGIC

VCLKn Numerator Value VCLKn Denominator and Post-scalar Value®
Video At Reset: At Reset: Reset
Clock Reg- Reaist N ?99- Register D= P= Freq.
VCLKn ister egister = ster | D _ . MHz
( ) (SRi) Value Numerator | (SR1i) Value I:::;: :::I;r ( )
(hex) | (decimal) (hex) | (decimal) | (decimal)®
VCLKO SRB 66h 102 SR1B 3Bh 29 1 25.180
VCLK1 SRC 5Bh 91 SR1C 2Fh 23 1 28.325
VCLK2 SRD 45h 69 SR1D 30h 24 0 41.165
VCLK3 SRE 7Eh 126 SR1E 33h 25 1 36.082
8 See Section 6.3.13 for discussion on register SR1i and setting the decimal value of the denominator (D) and post-
scalar (P).
b Note that if the post-scalar (P) is ‘1, then the VCO (voltage controlled oscillator) is running at two times the input
clock frequency (OSC).
Bit Description
7 Reserved
6:0 VCLK Numerator [6:0]: These bits determine the numerator value (N) used to de-
termine the video clock frequency.
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6.3.6 SRF: DRAM Control
I/O Port Address: 3C5
Index: F
Bit Description Access Reset State
7(MSB) Extended Frame-Accelerator Enable RW ‘0’
6 Reserved
5 CPU Write Buffer Depth Control R/W ‘0’
4 Reserved
3 Reserved
2 RAS* Timing Select RW 1’
1 MCLK Frequency Select 1 RW 1’
0o(LSB) MCLK Frequency Select 0 R/W 1’
Bit Description
7 Extended Frame-Accelerator Enable: When this bit is ‘1°, the internal refresh
mechanism provides only half the normal refresh cycles, thereby reducing power
in dual-scan monochrome LCD-only mode.
6 Reserved
5 CPU Write Buffer Depth Control: When this bit is programmed to a ‘0’, the CPU
Write Buffer depth is set to one level (16 bits/level), and this is the default. This set-
ting is typically used for standard video modes and Extended 16-Color modes.
When this bit is programmed to a ‘1’, the CPU Write Buffer depth is set to four lev-
els (16 bits/level). This setting should never be used for any Text mode. This set-
ting is typically used for any Extended 8-bit Pixel modes.
In local-bus mode, this bit has no effect. The depth is always set to one level.
4:3 Reserved
2 RAS* Timing Select: When this bit is programmed to ‘1’ (the default), RAS* timing
for short-RAS* DRAMs is selected. In this mode, the RAS* output (pin 142) is high
for 2.5+ MCLK cycles, and low for 3.0+ MCLK cycles, for a total period of 6.0 MCLK
cycles.
When this bit is programmed to ‘0’, RAS* timing for long-RAS* DRAMS is selected.
In this mode, the RAS* output is high for 3 MCLK cycles, and low for 4 MCLK cy-
cles.
NOTE: The long-RAS* timing option allows faster MCLKs with DRAMs that have a better
CAS* cycle time without violating RAS* access-time requirements.
mek _ M LT LI LTI rLriLr—
Short RAS* __| | I
Long RAS* __] 1 —
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6.3.6 SRF: DRAM Control (cont.)
Bit Description

1:0 MCLK Frequency Select [1:0]: These bits select the active memory clock fre-
quency according to the table below. These bits also set the value that is automat-

ically programmed into SR1F[5:0].

Corresponding Value
Clock | SRF[1] | SRF[0] Mc""(;ﬁ;‘)“e""y Automatically Pro-
grammed in SR1F[5:0]
MCLKO ‘0 ‘0 50.1 1Ch
MCLK1 ‘0 91 447 19h
MCLK2?2 1’ ‘0 25.0 1Ch
MCLK3
(default at 1 ‘1 37.5 15h
reset)

28 MCLK2 is a special case that enables the MCLK frequency to be divided by two.

CAUTION: Do not select an MCLK frequency that is slower than the VCLK fre-
quency.
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6.3.7 SR10, SR30, SR50, SR70, SR90, SRBO, SRDO, SRF0: Graphics Cursor X Position [0-7]

1/0 Port Address: 3C5
Index: 10, 30, 50, 70, 90, BO, DO, FO

Bit Description
7(MSB) Cursor X 10
6 Cursor X 9

5 Cursor X 8
4 Cursor X7
3 Cursor X 6
2 Cursor X 5
1 Cursor X 4
o(LSB) Cursor X 3

Access Reset State
R/W ‘0’
R/W ‘o
R/W ‘o
R/W ‘0
RW ‘0
R/W ‘o
RW ‘0’
R/W ‘o

This register, and bits 7:5 of the index used to access it, define the horizontal (X) pixel-offset of

the graphics cursor.

The data forms the upper 8 bits of the 11-bit position, and bits 7:5 of the index form the lower 3
bits. As a result of this definition, the entire 11-bit cursor offset can be written in a single 16-bit I/O
write. The offset must be placed in CPU register AX[15:5]. Also, CPU register AX[4:0] must be
‘10000’, and CPU register DX must be 03C4. If 10, 30, 50, 70, 90, BO, DO, or F0 is written to 3C4
without writing to 3C5 (a byte write), then a read of 3C4 will return the previously stored 3 bits of

the cursor position.
Bit Description
7:0 Cursor X [10:3]: This 8-bit field forms the upper 8 bits of the 11-bit horizontal off-

set of the graphics cursor. The index used to access this register forms the lower 3

bits of the 11-bit offset.
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6.3.8 SR11, SR31, SR51, SR71, SR91, SRB1, SRD1, SRF1: Graphics CursorY Position [0-7]

/O Port Address: 3C5
Index: 11, 31, 51, 71, 91, B1, D1, F1

Bit Description Access Reset State
7(MSB) CursorY 10 R/W ‘0’
6 CursorY 9 R/W ‘0
5 CursorY 8 R/W ‘0’
4 CursorY 7 R/W ‘0
3 CursorY 6 R/W ‘0’
2 CursorY 5 R/W ‘0
1 CursorY 4 R/W ‘0’
0(LSB) CursorY 3 RW ‘0

This register, and bits 7:5 of the index used to access it, define the vertical (Y) pixel offset of the
graphics cursor.

The data forms the upper 8 bits of the 11-bit position, and bits 7:5 of the index form the lower 3
bits. As a result of this definition, the entire 11-bit cursor offset can be written in a single 16-bit /O
write. The offset must be placed in CPU register AX[15:5]. Also, CPU register AX[4:0] must be
“10000’, and CPU register DX must be 03C4. If 11, 31, 51, 71, 91, B1, D1, or F1 is written to 3C4
without writing to 3C5 (a byte write), then a read of 3C4 will return the previously stored 3 bits of
the cursor position.

Bit Description

7:0 Cursor Y [10:3]: This 8-bit field forms the upper 8 bits of the 11-bit vertical offset
of the graphics cursor. The index used to access this register forms the lower 3 bits
of the 11-bit offset.
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6.3.9 SR12: Graphics Cursor Attributes
I/O Port Address: 3C5
Index: 12
Bit Description Access Reset State
7(MSB) Reserved
6 Reserved
5 Reserved
4 Reserved
3 Reserved
2 Reserved
1 Allow Access to DAC Extended Colors R/W ‘0’
0o(LSB) Graphics Hardware Cursor Enable R/W ‘0’
Bit Description
7:2 Reserved
1 Allow Access to DAC Extended Colors: The table below shows the result of pro-
gramming this bit:
Result
SRI2[1] | paCLookup | How LUT Table Entry How LUT Entry
Table (LUT) Entry Is Used Is Accessible
0 Entire LUT Entire LUT is VGA-compati- | gntire LUT is accessible
2562 t’:f:g?:u'g_"wafe cursor | acessible as Location XOh.
o 2578 Used as hardware cursor Accessible as Location
foreground. XFh.
258 Eormdes selected overscan Accessible as Location X2h.
2 When SR12[1] = ‘1", DAC lookup table entries 256 and 257 provide a cursor that is completely
independent of the display data colors.
0 Graphics Hardware Cursor Enable: If this bit is set to a ‘1’, the graphics hard-

ware cursor is enabled and will appear on the screen. If this bit is programmed to
‘0’ (the default), the graphics hardware cursor is disabled and will not appear on
the screen. See SR13[1:0] for cursor pattern select options.
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6.3.10 SR13: Graphics Cursor Pattern Address Offset
I/O Port Address: 3C5

Index: 13

Bit Description Access Reset State

7(MSB) Reserved

6 Reserved

5 Reserved

4 Reserved

3 Reserved

2 Reserved

1 Cursor Pattern Select 1 R/W ‘0

0(LSB) Cursor Pattern Select 0 R/W ‘0’

Bit Description

7:2 Reserved

1.0 Cursor Pattern Select [1:0]: When SR12[0] = ‘1’, this 2-bit field is used to select
one of four possible 32 x 32 bit cursor patterns stored at the top (highest addressed
8 Kbytes) of the display memory.
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6.3.11 SR16: Miscellaneous Control 2
I/O Port Address: 3C5
Index: 16
Bit Description Access Reset State
7(MSB) Reserved
6 Reserved
5 Select Minimum-Delayed RDY# RW ‘0
4 Timing Adjust for ’486 COMMAND Pin RW ‘0
3 Divide VCLK by Four
2 OSC Input Disable in Suspend Mode w ‘0’
1 DRAM Interface-Input Threshold Select w ‘0’
o(LSB) CPU-Bus Interface-Input Threshold Select w ‘0’

This register is reserved exclusively for the CL-GD6245 BIOS and must never be written by an
application program. It is listed here only for completeness.

Bit

Description

7:6

Reserved

5

Select Minimum-Delayed RDY#: When this bit is set to ‘0’, the minimum signal
delay for RDY# (pin 162) for memory cycles is selected. This is the normal setting
for this bit. '

When this bit is set to ‘1°, the RDY# output pin is delayed by three wait states. This
setting is for test mode only.

Timing Adjust for ’486 COMMAND Pin: This bit should be set to ‘0’ for normal
operation.

When this bit is set to ‘1’, an additional /> CPU clock delay is selected for the *486
COMMAND pin. This setting is for test mode only.

Divide VCLK by Four: When this bit is set to ‘1’, the VCLK frequency is divided by
four.

OSC Input Disable in Suspend Mode: When this bit is ‘1’, the oscillator input pad
is disabled during Hardware-Controlled Suspend mode, thus turning off internal
clocks and their associated power dissipation. This bit should be set to ‘1’ only
when an external 32-kHz source (CR1D[4] = ‘0’) is supplied for memory refresh
during Suspend mode. When this bit is ‘0’, the oscillator input pad is always en-
abled.

DRAM Interface-Input Threshold Select: When this bit is ‘0’, the DRAM inter-
face-input thresholds are set for TTL levels. When this bit is ‘1’, the DRAM inter-
face-input thresholds are set for CMOS levels.

CPU-bus Interface-Input Threshold Select: When this bit is ‘0’, the CPU-bus in-
terface-input thresholds are set for TTL levels. When this bit is ‘1’, the CPU-bus in-
terface-input thresholds are set for CMOS levels
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6.3.12 SR1A: Dual-Scan Color Control
/0O Port Address: 3C5

Index: 1A

Bit Description Access Reset State

7(MSB) Refresh Per Line Select R/W ‘0’

6 Dual-Scan Color STN Select R/W ‘0’

5 Video Memory/CPU Bandwidth RW ‘0’

4 Reserved

3 Reserved

2 Reserved

1 Reserved

0o(LSB) Reserved

Bit Description

7 Refresh per Line Select: When this bit is set to ‘1’, one refresh cycle per scanline
is selected. When this bit is set to ‘0’ (default), register CR11[5] selects three or five
refresh cycles per scanline.

6 Dual-Scan Color STN Select: When this bit is set to ‘1, dual-scan color STN
mode is selected. Also, register CR1C[7:6] must be programmed to ‘10’ to select
color STN panels. If CR1C[7:6] is programmed to other than ‘10’, this bit is a ‘don’t
care’.

5 Video Memory/CPU Bandwidth: When this bit is set to ‘1°, the CPU has more ac-
cess to the memory bus by reducing the FIFO latency. When set to ‘0’, the CPU
access uses normal FIFO latency.

4.0 Reserved.
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6.3.13 SR1B, SR1C, SR1D, SR1E: VCLK]O0, 1, 2, 3] Denominator and Post-scalar Values

I/0 Port Address: 3C5
Index: 1B, 1C, 1D, 1E

Bit Description Access Reset State
7(MSB) Reserved

6 Reserved

5 VCLK Denominator 4 RW See table below
4 VCLK Denominator 3 R/W See table below
3 VCLK Denominator 2 RW See table below
2 VCLK Denominator 1 RW See table below
1 VCLK Denominator O RW See table below
0(LSB) VCLK Post-scalar R/W See table below

These registers are used in conjunction with SRB—-SRE (Section 6.3.5) to establish the frequency
of the four possible video clocks. The video clock used is selected by register MISC[3:2]. Each
video clock frequency is determined using the following equation:

VCLKn frequency = OSC x N
Dx(P+1)

Where: _
OSC = input clock frequency (14.31818 MHz)
N = numerator = value of bits SRi[6:0], wherei=B,C,D, E
D = denominator = value of bits SR1i[5:1], wherei=B,C,D, E
P = post-scalar = value of bits SR1i[0], wherei=B, C,D, E
Ifn=0,theni=B
lfn=1,theni=C
lfn=2,theni=D
Ifn=3,theni=E

This register establishes the denominator (D) and post-scalar values (P). For information on the
numerator (N) value, see the discussion on registers SRB—SRE (Section 6.3.5).

The following table shows the reset values of this register and the other registers that determine
the video clock frequency. The table also shows the corresponding video clock frequency at sys-
tem reset.
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CIRRUS LOGIC

6.3.13 SR1B, SR1C, SR1D, SR1E: VCLK]0, 1, 2, 3] Denominator and Post-scalar Values (cont.)

VCLKn Numerator Value VCLKn Denominator and Post-scalar Value?
Video At Reset: At Reset: Reset
(vCétt':(I:‘) ::3; Register N= 'i:::g; Register b= P= Freq.
(SRi) Value Numerator | (SR1i) Value l::z::;':' :coasl:;r (MHz)
(hex) (decimal) (hex) (decimal) | (decimal)®
VCLKO SRB 66h 102 SR1B 3Bh 29 1 25.180
VCLK1 SRC 5Bh 91 SR1C 2Fh 23 1 28.325
VCLK2 SRD 45h 69 SR1D 30h 24 0 41.165
VCLK3 SRE 7Eh 126 SR1E 33h 25 1 36.082

2 See discussion below about setting the decimal value of the denominator (D) and post-scalar (P).
b Note that if the post-scalar (P) is ‘1", then the VCO (voltage controlled oscillator) is running at two times the input

clock frequency (OSC).

Bit Description

7:6 Reserved

5:1 VCLK Denominator [4:0]: These bits determine the denominator value (D) used
to determine the video clock frequency.

For the equation, the post-scalar bit (P) bit is ignored, which has the effect of shift-
ing all bits in the register to the right.
X| X | D D D
hd '
Upper value Lower value
The circled area is what is actually used in the equation. (Upper value = values in
XXD. Lower value = values in DDDD.)

0 VCLK Post-scalar: This bit determine the post-scalar value (P) used to determine
the video clock frequency. This bit defines a divide-by-one or divide-by-two opera-
tor in the denominator.

R N
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6.3.14 SR1F: Memory Clock Frequency Programming

1/0 Port Address: 3C5
Index: 1F
Bit Description Access Reset State
7(MSB) Reserved
6 Reserved
5 MCLK Frequency 5 R/W See table below
4 MCLK Frequency 4 RW See table below
3 MCLK Frequency 3 RW See table below
2 MCLK Frequency 2 R/W See table below
1 MCLK Frequency 1 R/W See table below
o(LSB) MCLK Frequency 0 R/W See table below
Bit Description
7:6 Reserved
5:0 MCLK Frequency [5:0]: If the MCLK-frequency values provided by register

SRF[1:0] are not sufficient, these bits can directly adjust the frequency of MCLK.
These bits adjust the frequency according to the following equation:

MCLK frequency = (OSC + 8) x F

Where:
oscC = input clock frequency (14.318 MHz)
F = frequency factor = value of bits SR1F[5:0]

This field can be programmed with any value from 21 to 28 (15h to 1Ch). The
MCLK table below provides sample values when a reference (OSC) frequency of
14.318 MHz is used.

SR1F[5:0] F Mc"'((;’:g“e""y
15h 21 37.585
17h 23 41.165
19h 25 44744
1Ah 26 46,534
1ch 28 50.114
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6.3.15 GR9: Offset 0

I/O Port Address: 3CF
Index: 9

Bit Description

7

6
5
4
3
2
1
0

(MSB) Reserved
Offset 0 [6]
Offset 0 [5]
Offset 0 [4]
Offset 0 [3]
Offset 0 [2]
Offset 0 [1]

(LSB) Offset 0 [0]

T —

e —

c—t——

——= CIRRUS LOGIC
Access Reset State

RW ‘o’
RW ‘o
R/W ‘o
RW ‘o
R/W ‘o
R/W ‘o
RW ‘0’

This register provides access for up to 512 Kbytes of display memory with 4-Kbyte granularity.

Bit Description
7 Reserved
6:0 Offset 0 [6:0]: This value is added to the system address A[18:12] to provide the

address into display memory. This Cffset register is selected when GRBI[0] = ‘0", or
when GRB[0] = ‘1’ and the system address A[15] = ‘0.

The display memory address, prior to being modified by address wrap controls, is called XMA.
XMA is the sum of CPU segment bits XA and Offset register bits. XA is the address on the bus,
with bits 16 and 15 possibly forced to a ‘0’, as indicated in the following table:

Configuration XA[16] XA[15] XA[14:0]
128K memory: GRE[3:2] = ‘00 Al16] A[15] A[14:0]
64K memory: GR6[3:2] = ‘o1’ . .
and Offset 1 disabled: GRB[0] =0’ 0 Al1S] Al14:0]
64K memory: GR6[3:2] = ‘01’ . oy .
or Offset 1 enabled: GRB[0] = ‘1’ 0 0 Al14:0]

The XA address is summed with the contents of an Offset register with one relative alignment ac-
cording to the configuration. This is indicated in the mapping that follows:

Table 6-1. 512-Kbyte Memory with 4-Kbyte Granularity and VGA Mapping

Septemb

CPU Segment - - XA[14]= | XA[13]= | XA[12]=
Bits 0 0 XA[16] | XANS] | “atyg) | AM3] | A(12]
Ofiselvegister | OFFfe) | OFFls] | OFF4] | OFFl3] | OFF2l | OFF(1] | OFF]
Dis";?é:::‘”y XMA[18] | XMA[7] | XMA[16] | XMA[15] | XMA[14] | XMA[13] | XMA[12]
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6.3.16 GRA: Offset 1

I/O Port Address: 3CF

Index: A

Bit Description Access Reset State

7(MSB) Reserved

6 Offset 1 [6] RW ‘0’

5 Offset 1 [5] R/W ‘0’

4 Offset 1 [4] RW ‘0

3 Offset 1 [3] R/W ‘0’

2 Offset 1 [2] RW ‘0’

1 Offset 1 [1] RW ‘0’

0(LSB) Offset 1 [0] RW ‘0’

This register provides access to up to 512 Kbytes of display memory with 4-Kbyte granularity.

Bit Description
7 Reserved
6:0 Offset 1 [6:0]: This value is added to system address A[18:12] to provide the ad-

dress into display memory. This Offset register is selected when GRB[0] = ‘1’ and
the system address A[15] = ‘1’. If GRBI[O] = ‘0’, this register is unused.

For an understanding of Offset registers, see discussion of register GR9 on the preceding page.

7 — E— September 1994
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6.3.17 GRB: Graphics Controller Mode Extensions
1/0 Port Address: 3CF

~———

CIRRUS LOGIC

Index: B

Bit Description Access Reset State

7(MSB) Reserved

6 Reserved

5 Reserved

4 Reserved

3 Enable 8-Byte Data Latches R/W ‘0’

2 Enable Extended Write Modes R/W ‘0’

1 Enable x8 Addressing RW ‘0’

0(LSB) Enable Offset Register 1 R/W ‘0’

Bit Description

74 Reserved

3 Enable 8-byte Data Latches: If this bit is ‘1°, the display-memory latches are 8
bytes wide, rather than the normal 4. Write mode 1 is selected by writing '01’ to
GR5[1:0].
If this bit is ‘0’ and GRB[1] = ‘0’ (that is, X8 addressing is not selected), then Write
mode 1 moves 4 latched pixels from display memory, as in normal VGA operation.

2 Enable Extended Write Modes: |f this bit is ‘1’, the CL-GD6245 will execute Ex-
tended mode write. In particular:
® 8-Byte Transfer Enabled: Up to 8 bytes (8 pixels) can be written into display memory

for each CPU byte transferred.

® GR5[2] Enabled: Extended Write modes 4 and 5 can be enabled
® GRO Extended: Register GRO is extended from 4 bits to 8 bits
® GR1 Extended: Register GR1 is extended from 4 bits to 8 bits
® SR2 Extended: Register SR2 is extended from 4 bits to 8 bits

1 Enable x8 Addressing: When this bit is ‘1", the system address is shifted by three
relative to true packed-pixel addressing, so that each system-byte address points
to a different 8-pixel (8-byte) block in display memory. When this bit is ‘0’, normal
addressing is used.

0 Enable Offset Register 1: When this bit is ‘1’, then CPU address A[15] will be
used to choose between Offset 0 register (GR9) and Offset 1 register (GRA).
When this bit is ‘0", then Offset 0 register (GR9) will always be chosen, regardless
of the value of CPU address A[15]. For 1-Mbyte linear addressing, this bit must be
setto ‘0. ’
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6.3.18 CR19: Interlace End
I/0 Port Address: 375

Index: 19

Bit Description
7(MSB) Interlace End 7
6 Interlace End 6
5 Interlace End 5
4 Interlace End 4
3 Interlace End 3
2 Interlace End 2
1 Interlace End 1
0o(LSB) Interlace End 0

CL-GD6245

LCD VGA Controller
Access ~ Reset State
RW ‘o
RW ‘0
R/W ‘0
RW ‘0
RW ‘0
RW ‘o
RW ‘o
RW ‘0’

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

This register specifies the ending horizontal character count for the odd-field VSYNC.

Bit Description

7:0 Interlace End [7:0]: This value is the number of characters in the last scanline of
the odd field in interlaced timing. This value can be adjusted to center the scanlines
in the odd field halfway between scanlines in the even field. Typically, this register
is programmed to approximately half the horizontal total.

80 -
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6.3.19 CR1A: Interlace Control
I/0 Port Address: 3?5

Index: 1A

Bit
7(MSB)

“NWHdpOVO

0(LSB)

Description Access Reset State
Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Enable Double-Buffered Display Start Address RW ‘0’
Enable Interlaced R/W ‘0’

NOTE: The ‘?’in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

Bit

Description

7:2

Reserved

1

Enable Double-Buffered Display Start Address: If this bit is programmed to a
‘1, the Display Start address will be updated on the VSYNC that follows a write to
Start Address Low. This action provides control of display-frame switching without
the need to monitor VSYNC.

Enable Interlaced: If this bit is programmed to a ‘1’, interlaced timing is enabled
(i.e., interlaced sync in Text mode, and interlaced sync and video data in Graphics
mode). In addition, IRQ requests are generated only at the end of odd fields, i.e.,
at the end of a frame.

For interlaced sync and data in Graphics mode, the CRTC Scan Double (CR9[7])
must be set to ‘0’. Graphics modes 4 and 6 must always be non-interlaced.

September 1994
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6.3.20 CR1B: Extended Display Controls
I/O Port Address: 3?5
Index: 1B
Bit Description Access Reset State
7(MSB) Disable Text Cursor Blink R/W ‘0’
6 Enable Text Mode Fast-Page R/W ‘0’
5 Blanking Control R/W ‘0
4 Reserved
3 Reserved
2 Enable Vertical Blanking Display R/W ‘0’
1 Enable Extended Address Wrap R/W ‘0’
0(LSB) Extended Display Start Address Bit 16 R/W ‘0’

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

Bit

Description

7

Disable Text Cursor Blink: Setting this bit to ‘1’ disables the text cursor blink.

6

Enable Text Mode Fast-Page: If this bit is set to ‘0’, all font-fetch cycles occur as
random-read cycles. This bit must be set to ‘0’ for standard VGA dual-font opera-
tion.

If this bit is set to ‘1’, Fast-Page Text mode cycles will be used to fetch font data.
This allows for text modes with a VCLK greater than 30 MHz, as is required for 132-
column modes. (See Section 6.5 at the end of this chapter for more details on 132-
column modes). :

Blanking Control: If this bit is set to ‘0’, the DAC blanking will be controlled by the
blanking signal generated by the CRTC. In this case, the border can be used (reg-
ister AR11).

If this bit is set to ‘1°, the DAC blanking will be controlled by Display Enable. The
DAC will be blanked during the time when the border is normally displayed.

Reserved

Enable Vertical Blanking Display: If this bit is set to ‘0’, it selects Vertical Blank-
ing Display Enable, which controls the vertical blanking output from the Display En-
able pin (FPDE — pin 95). (This bit setting is used for panels that require 480 ver-
tical lines at all times.) If this bit is set to ‘1’, it enables vertical blanking for TFT-type
panels.
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6.3.20 CR1B: Extended Display Controls (cont.)
Bit

Description

1

Enable Extended Address Wrap: If this bit is set to ‘0’, the CL-GD6245 is VGA-
compatible for two reasons. First, the display-memory address wraps at 64K maps
(256 Kbytes of total memory). Second, the CRT controller Character Address
counter is 16 bits. As a result, even with 512-Kbyte-wide memory installed, the
Character Address counter does not access the second 256 Kbytes.

If this bit is set to a ‘1’, two changes occur. First, the display memory address wraps
at the total available memory size. Second, the CRT controller Character Address
counter is 17 bits. In addition, the following features become available:

a.

If this bit is ‘1’ and SR4[3] = ‘1’ (Chain-4 addressing is selected), then DRAM
addresses AO and A1 (which are normally supplied by CPU addresses
XMA[14] and XMA[15]) are supplied by CPU addresses XMA[16] and
XMA[17].

The XMA[18:12] addresses are the sum of CPU address XA[16:12] and either
Offset register (0 or 1). Refer to the description of register bit GR9 for expla-
nations of XMA and XA.

If this bit is setto a ‘1’ and CR14[6] = ‘1’ (CL-GD6245’s CRT controller Double-
Word Addressing is selected), then DRAM Addresses AO and A1(which are
normally supplied by CRTC Character Counter addresses CA[12] and CA[13])
are supplied by addresses CA[14] and CA[15]. As a result, mode 13h provides
four displayable pages.

If four DRAMSs are installed, Character Counter address CA[16] is added, al-
lowing a 128-Kbyte displayable page.

Extended Display Start Address Bit 16: This is bit 16 of the Extended-display
Start address.
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6.3.21 CR1C: Flat-Panel Interface
I/O Port Address: 3?5
Index: 1C
Bit Description Access Reset State
7(MSB) LCD Flat Panel Class Select 1 RW ‘0’
6 LCD Flat Panel Class Select 0 R/W ‘0’
5 Reserved
4 Reserved
3 Protect CRTC Registers for LCD RW ‘0’
2 MCLK and VCLK Suspend Mode Power-Down R/W ‘0’
1 Invert LLCLK Control R/W ‘0
0(LSB) Invert LFS Control R/W ‘0
NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.
Bit Description
7:6 LCD Flat Panel Class Select [1:0]: These two bits select the class of LCD flat

panel to be connected. The following table lists available choices:

Bit [7] Bit [6] Panel Class Selected

Single- or dual-scan/dual-data monochrome panels.
CR8X[5] = ‘0’ for dual scan.

‘0 ‘0 CR8X[5] = ‘1’ for single scan.

UD[3:0] and LD[3:0] = two sets of four shaded pixels with
frame modulation.

‘0’ ‘1’ LDI[3:0] = one unshaded 4-bit video pixel.

STN color panels.
SR1A[6] = ‘0’ for single-scan color STN.

t1 ’ lol
SR1A[6] = ‘1’ for dual-scan color STN.
TFT color panels.
o “qr CR9X[1:0] determines the setting for a 9-, 12-, or 18-bit
color TFT panel.
CR1B[2] = ‘1’ for vertical blanking of TFT panel.
5:4 Reserved
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6.3.21 CR1C: Flat-Panel Interface (cont.)
Bit Description

3 Protect CRTC Registers for LCD: If this bit is set to ‘1, the CRTC registers are
write protected for LCD panel timing. The last data bits written are used for CRTC
timing control, and a read/write ‘shadow’ register is enabled for any subsequent
I/O.

CRTC registers that are protected are as follows:

CR6: [7:0], Vertical Total (protected value is used)

CR7: [7,5,2,0], Vertical Overflow bits for total and sync start

CR10: [7:0], Vertical Retrace Start (protected value used for CRT Vsync)
CR11: [7:0], Vertical Retrace End (protected value used for CRT Vsync)
CR15: [7:0], Vertical Blanking Start

CR16: [7:0], Vertical Blanking End

2 MCLK and VCLK Suspend Mode Power-Down: If this bit is ‘0’, the MCLK and
VCLK voltage-controlled oscillators (VCOs) will not power down in either Hard-
ware- or Software-Controlled Suspend mode.

If this bit is ‘0’, then the SUSPEND input will force LCD and Backlight power-down
sequencing, but CPU access is still allowed and the CRT outputs remain active.
This mode is actually a ‘cover-closed’ condition that tuns off only the LCD display.

If this bit is ‘1’, the MCLK and VCLK VCOs will power down in Hardware-Controlled
Suspend mode, but not in Software-Controlled Suspend mode.

If this bit is ‘1" and CR20[3] = ‘0", then Hardware-Controlled Suspend mode (using
the SUSPEND input pin) will power down both the MCLK and VCLK VCOs, and
access by the CPU will not be allowed. Software-Controlled Suspend mode
(CR20[3] = “1°) will force LCD and Backlight power-down sequencing, but CPU ac-
cess is still allowed.

1 Invert LLCLK Control: Setting this bit to ‘1’ inverts the LLCLK signal.
0 Invert LFS Control: Setting this bit to ‘1’ inverts the LFS signal.
September 1994 ™ - S — 85
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6.3.22 CR1D: Flat-Panel Display Controls
I/O Port Address: 3?5
Index: 1D
Bit Description Access Reset State
7(MSB) Enable LCD Timing Registers RW ‘0
6 Enable ACTI to Reset Standby Timer R/W ‘0’
5 Enable VGA Access to Reset Standby Timer R/W ‘0’
4 Suspend Mode Clock Source RW ‘0’
3 Enable ACTI to Reset Backlight Timer RW ‘0’
2 Enable VGA Access to Reset Backlight Timer R/W ‘0’
1 Enable Automatic Expand R/W ‘0’
0(LSB) Enable Automatic Centering R/W ‘0’

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

Bit

Description

7

Enable LCD Timing Registers: This bit acts as an extra CRTC Index bit. When
this bit is ‘1°, it enables read/write of the hidden LCD Timing registers, CROX
through CRBX, which are mapped at the standard CRTC locations. These special
registers are used to control LLCLK, LFS, panel data format, and other LCD panel
control signals.

Enable ACTI to Reset Standby Timer: When this bit is set to ‘1’, activity on the
ACTI input resets the internal Standby timer.

Enable VGA Access to Reset Standby Timer: When this bit is set to ‘1’, any valid
VGA memory access resets the internal Standby timer.

Suspend Mode Clock Source: This bit selects the source for the clock used dur-
ing Suspend mode. If this bit is set to ‘0’, a 32-kHz clock is expected on the CLK32K
pin. If this bit is set to ‘1’, the 14.318-MHz clock, required on the input OSC, will be
divided by 432 to derive the 32-kHz clock.

Enable ACTI to Reset Backlight Timer: When this bit is set to ‘1’, activity on the
ACTI input resets the Backlight control timer for the LCD. :

Enable VGA Access to Reset Backlight Timer: When this bit is set to ‘1, any
valid VGA memory access resets the Backlight control timer for the LCD.

86
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6.3.22 CR1D: Flat-Panel Display Controls (cont.)
Bit Description

1 Enable Automatic Expand: The automatic vertical expansion feature is con-
trolled by the programming of the two sync polarity bits in port MISC[7:6]:

‘00’ = Reserved (Flat panel defaults to ‘11’ condition: 480 lines, graphics only,
no vertical expansion)

‘01’ = 400-line/200-line modes (400-line mode is for text only, 200-line mode
is for double-scanned graphics only)

‘10’ = 350-line modes (text or graphics)

‘11" = 480-line mode (graphics only, no vertical expansion)

Expansion Method for Graphics Modes:

200 lines: A pattern of 2,2,3,2,3,2,2,3 (double-scan and triple-scan)

expands 200 lines to 475 lines by expanding every 8 lines to
19 lines.
350 lines: A pattern of 1,1,2,1,1,2,1,21,1,2,1,1,2 (single-scan and

double-scan) expands 350 lines to 475 lines by expanding
every 14 lines to 19 lines.

Expansion Method for Text Modes:

200 line, 8 x 8 font: Normal double-scan is applied, and an extra top line and
two extra bottom lines are added to each character row (only
if Max Row Scan is set for 7 lines).

350 line, 8 x 14 font: Two extra top lines and three extra bottom lines are added to
each character row (only if Max Row Scan is set for 14
lines).

400 line, 8 x 16 font: An extra top line and two extra bottom lines are added to
each character row (only if Max Row Scan is set for 16
lines).

0 Enable Automatic Centering: Setting this bit to ‘1’ shifts LCD centering if the
auto-expand bit CR1D[1] is ‘0’ (based on sync polarities). This uses the alternate
LFS (Line-Frame Start) timing as programmed in LCD Timing registers CR2X,
CR3X, CR4X, CR5X, and CR6X.
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6.3.23 CR1E: Flat-Panel Shading
I/O Port Address: 3?75
Index: 1E
Bit Description Access Reset State
7(MSB) Shade Mapping 1 RW ‘0’
6 Shade Mapping 0 R/W ‘0’
5 Reverse Video for Text Modes R/W ‘0’
4 Reverse Video for Graphics Modes R/W ‘0’
3 Maximum Generated Grayshades 1 R/W ‘0’
2 Maximum Generated Grayshades 0 R/W ‘0’
1 Contrast Enhancement RW ‘0
0o(LSB) Enable Planar Graphics Mode Dithering RW ‘0’

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

Bit Description

7:6 Shade Mapping [1:0]: These two bits are used to program monochrome gray-
scale mapping (shading) according to the following table:

Bit[7] | Bit[6] Shade Map

‘0’ ‘0’ 18-bit output of LUT converted to 64 shades, with NTSC weighting

‘0’ 91’ Green output of LUT only; 6-bit output converted to 64 shades

Direct display pixel data (4-bit planar, or lower 6-0f-8 bits packed pixel)
to 16 or 64 shades

91’ 9’ 6-bit output of Attribute Controller converted to 64 shades

5 Reverse Video for Text Modes: If this bit is set to ‘1, all text modes are displayed
in reverse video.

4 Reverse Video for Graphics Modes: If this bit is set to ‘1°, all graphics modes are
displayed in reverse video.

3:2 Maximum Generated Grayshades [1:0]: With these two bits, grayshades are
generated according to the following tables:

Table 6-2. CR1C[7:6] = ‘00’ — Monochrome Grayshades

CR1E[3] | CR1E[2] Number of Shades for Monochrome
‘0’ ‘0 16 16 frame with no dithering
‘0’ 91’ 64 4 frame x 16 dithering?
‘1’ ‘0 64 8 frame x 8 dithering?
1’ ‘1 64 16 frame x 4 dithering

a Must set CR1E[1] =1’ and CR8X[7] =*1".
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6.3.23 CRI1E: Flat-Panel Shading (cont.)
Bit Description

3:2(cont.) Maximum Generated Grayshades [1:0] (cont.):
Table 6-3. CR1C[7:6] =“10’— STN Color

CR1E[3] | CR1E[2] Number of Colors per Gun
‘0’ ‘0’ 16 16 frame modulation only (4096 colors)
‘0 1’ 64 4 frame x 16 dithering (64 text, 256K graphics)
91’ ‘0’ 64 8 frame x 8 dithering (512 text, 256K graphics)
1’ 1’ 64 16 frame x 4 dithering (4096 text, 256K graphics)

NOTE: More dithering options are available with CR9X[3:2].

1 Contrast Enhancement: This bit is used along with CR8X[4] to enable text-mode
contrast enhancement.

CR1E[1] | CR8X[4] Enhancement Characteristics

‘o’ ‘0’ No enhancement

Foreground-only enhancement
‘0’ 1’ If BG > FG then BGC = BG; FGC =0’
If BG < FG then BGC = BG; FGC =1’

Foreground and contrast enhancement
91’ ‘0 If BG > FG then BGC = BG; FGC = ‘0’
If BG< FG then BGC =‘0"; FGC = FG

BG = Background, FG = Foreground, xxC = Color

0 Enable Planar Graphics Mode Dithering: This bit is set to ‘0’ to disable dithering
in Non-Packed-Pixel Graphics mode.

71994 — ——— 89
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6.3.24 CR1F: Flat-Panel Modulation Control
1/0 Port Address: 3?5
Index: 1F
Bit Description Access Reset State
7(MSB) Internal or External Modulation Control  R/W ‘0’
6 MOD or Retrace LLCLK Control 6 RW ‘0
5 MOD or Retrace LLCLK Control 5 R/W ‘0’
4 MOD or Retrace LLCLK Control 4 R/W ‘0
3 MOD or Retrace LLCLK Control 3 RW ‘0
2 MOD or Retrace LLCLK Control 2 R/W ‘0
1 MOD or Retrace LLCLK Control 1 RW ‘0
0(LSB) MOD or Retrace LLCLK Control 0 RW ‘0

NOTES: 1) The ‘?’in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.
2) A value must be programmed into this register.

This register is used to control the characteristics of the Modulation (MOD) signal for the flat panel.
This function is useful for those dual-scan flat panels that generate the MOD signal based on the
number of LLCLKSs that appear during retrace on the lower half of the panel. When using single-
scan panels, using these bits will increase the line clock count for the entire panel.

Bit

Description

7

Internal or External Modulation Control: This bit controls the source of the mod-
ulation signal (MOD) for the flat panel.

If this bit is ‘0", the external modulation signal is selected for the flat panel. In this
case, bits 6:0 of this register can select up to 128 scanlines before the MOD signal
changes polarity.

If this bit is ‘1’, the internal modulation signal is provided through the MOD pin to
the flat panel. In this case, the total number of LLCLKSs is determined by this regis-
ter (see bits 6:0 below).

6:0

MOD or Retrace LLCLK Control [6:0]: If bit 7 is ‘0’, then these bits select up to
128 scanlines before the MOD signal changes polarity.

If bit 7 is ‘1°, then the total number of LLCLKSs is determined by adding the content
of these bits 6:0 in this register to 180h (or 384 decimal) as follows:

Number of LLCLKs = 180h + (value of bits 6:0)h

90
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6.3.25 CR20: Power Management
I/O Port Address: 375

Index: 20

Bit
7(MSB)

Description Access Reset State
Enable STANDBY RW ‘0
CRT Enable RW ‘0’
LCD Enable RW ‘0
Activate Standby Mode R/W ‘0’
Activate Suspend Mode R/W ‘0’
Refresh Select 1 R/W ‘0
Refresh Select 0 RW ‘0’
Text Mode Shading Control R/W ‘0’

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

Bit

Description

7

Enable STANDBY: When this bit is set to ‘1’, the STANDBY |I/O pin becomes an
output used to indicate the status of Standby mode: the STANDBY pin is low when
the CL-GD6245 is in Standby mode.

When this bit is set to ‘0’, the STANDBY pin is an input that when high initiates the
Standby mode.

CRT Enable: Setting this bit to ‘1’ enables the analog output from the video DAC.

September 1994

LCD Enable: This bit must be set to ‘1’ to enable the LCD interface. Unlike the
Standby mode, when the LCD is disabled, VCLK is still running and with normal
power operation. Transitions of this bit cause the panel power-up (low-to-high) and
power-down (high-to-low) sequence to occur starting from VCLK or up to the point
of VCLK shutdown. That is, the panel bias, backlight, logic supply, and drive sig-
nals become enabled or disabled.

When this bit is ‘1’, the Line Frame Signal (LFS) and LCD Line Clock (LLCLK) LCD
Timing signals for monochrome panels are generated. These bits are generated
from the LCD Timing registers CROX through CRBX.

For TFT color panels, the CRTC-programmed sync timing is used. Also, VSYNC
and HSYNC signals are sent to the CRT outputs and to the LFS and LLCLK out-
puts. In addition, when LCD operation is enabled, the Display Enable signal con-
trols the display data. Therefore, border is not supported.

S E—
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6.3.25 CR20: Power Management (cont.)

Bit

Description

5 (cont.)

When this bitis ‘1’, some of the VGA register bits are redefined for LCDs as follows:

SR1, SR2, SR3 VCLK/2: The LCD always gets a shift clock at '/, the VCLK

rate. This bit selects the horizontally locked timing for 40- or
80-column modes (except for mode 13h).

SR1[0] 8/9 Dot Characters: ‘Locked’ and set for 8-dots/character.

AR13: Pixel Panning: If SR1[0] is ‘0’, then the effect of AR13[4] is
masked, and a value of either ‘8h’ or ‘Oh’ is equal to ‘no shift'.

MISC Output (3C2): CRT Sync Polarity will always be negative/negative. Sync
polarity bits control Vertical Expansion/Vertical Centering.

NOTE: Clock Select bits do not need to be locked. All the clock programming registers
should be set to produce the same frequency (as required by the LCD).

Activate Standby Mode: Setting this bit to ‘1’ overrides the current internal Stand-
by timer setting and immediately places the device into Standby mode.

Activate Suspend Mode: Setting this bit to ‘1’ initiates Software-Controlled Sus-
pend mode. In this mode, the power-down sequence is started to blank the panel,
but the CPU can still access video memory, RAMDAC, and I/O registers. Note that
setting this bit is ‘0’, enables the Hardware-Controlled Suspend mode (using the
SUSPEND input pin).

NOTE: Hardware-Controlled Suspend mode also requires CR1C[2] to be ‘1.

211

Refresh Select [1:0]: The programming of these two bits control the type of re-
fresh applied to the video DRAMs during Suspend mode as follows.

Bit [2] Bit [1] Refresh Type

‘0’ ‘0 8-ms refresh cycle, CAS*-before-RAS* refresh.
‘0 4’ 64-ms refresh cycle, CAS*-before-RAS* refresh.
‘1 ‘0’ Self-refresh.

No refresh. All clocks inputs are disabled, and
RAS*/CAS* outputs are ‘high’.

Text Mode Shading Control: If this bit is set to ‘0’, text shades are derived directly
from foreground/background data. If this bit is set to ‘1’, text shades are derived in
the same way that graphics shades are derived, that is, using CR1E[7:6].

92 I
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6.3.26 CR21: Power-Down Timer Control

I/O Port Address: 375
Index: 21

Bit Description

7(MSB) Timer for Backlight Control (FPBACK) 3
Timer for Backlight Control (FPBACK) 2
Timer for Backlight Control (FPBACK) 1
Timer for Backlight Control (FPBACK) 0

Timer for Standby Mode Control 2
Timer for Standby Mode Control 1

6
5
4
3 Timer for Standby Mode Control 3
2
1
0

(LSB) Timer for Standby Mode Control 0

—
——= CIRRUS LOGIC
Access Reset State

RW ‘0’
R/W ‘o
R/W ‘0’
R/W ‘0’
R/W ‘o’
R/W ‘0’
R/W ‘0’
R/W ‘0’

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

These two 4-bit timer fields determine the countdown times before the backlight powers off and
Standby mode begins. Both 4-bit timer fields are set with values from 1 (1h) to 15 (Fh), corre-
sponding to approximately 1 to 15 minutes. A value of Oh disables each timer. The exact count-
down times for each timer are determined as follows:

Countdown time = (field value x 64 sec.) — 32 sec.

Therefore, a setting of 15 (Fh) results in an actual time of 15 minutes 28 seconds. See the table

below for typical timer settings.

Bit Description

74 Timer for Backlight Control (FPBACK) [3:0]: This is the programmed value for
the internal Backlight timer. (The backlight can be programmed to power off with-

out the CL-GD6245 being in Standby mode.)

Countdown time = (value x 64 sec.) — 32 sec.

3:0 Timer for Standby Mode Control [3:0]: This is the programmed value for the in-
ternal Standby-mode timer.
Countdown time = (value x 64 sec.) — 32 sec.

Table 6-4. Typical Backlight and Standby Timer Settings

Backlight Control Bits
7 | e [ 5 I [4] | valuein PEr );agitag?‘l‘z’ Appl;c;)l(air;late
Standby Control Bits Hex (Seconds) (Minutes)
[3] [2] 1] [0]
‘0’ ‘0’ ‘0’ ‘0’ Oh disabled disabled
‘o ‘o ‘o v 1h 32 05
‘0’ ‘1’ ‘0’ ‘1’ 5h 288 4.8
‘0’ 1’ 1’ ‘1’ 7h 416 6.9
1’ ‘0’ ‘4’ ‘0’ Ah 608 10.1
1’ ‘1’ 1’ ‘1’ Fh 928 15.5
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6.3.27 CR23: FPVCC/FPBACK Control and SUSPEND Timer
I/O Port Address: 3?5
Index: 23
Bit Description Access Reset State
7(MSB) SUSPEND Input Debounce Timer 3 R/W ‘0
6 SUSPEND Input Debounce Timer 2 R/W ‘0’
5 SUSPEND Input Debounce Timer 1 R/W ‘0’
4 SUSPEND Input Debounce Timer O RW ‘0’
3 FPBACK Control Override R/W ‘0
2 FPBACK Output State RW ‘0’
1 FPVCC Control Override R/W ‘0’
0(LSB) FPVCC Output State R/W ‘0

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

Bit

Description

7:4

SUSPEND Input Debounce Timer [3:0]: These bits define the number of sec-
onds the SUSPEND input must remain active (either high or low as defined by
SR8[3]) and stable before the device can enter Hardware-Controlled Suspend
mode.

Set for 1 to 15 seconds in 1-second increments. A ‘0000’ setting disables the de-
bounce function, as well as Hardware-Controlled Suspend mode.

FPBACK Control Override: Setting this bit to ‘1’ overrides the FPBACK Standby
mode and enables CR23[2] to control the output state of FPBACK.

FPBACK Output State: If CR23[3] is ‘1", then this bit defines the ‘1’ or ‘0’ output
state of FPBACK.

FPVCC Control Override: Setting this bit to ‘1’ overrides the FPVCC Standby
mode and enables CR23[0] to control the output state of FPVCC.

FPVCC Output State: If CR23[1] is ‘1’, then this bit defines the ‘1’ or ‘0’ output
state of FPVCC.
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6.3.28 CR25: Part Status
I/O Port Address: 375

-Index: 25
Bit Description Access Reset State
7(MSB) Part Status Value 7 R ‘0’
6 Part Status Value 6 R ‘0’
5 Part Status Value 5 R ‘0’
4 Part Status Value 4 R ‘0’
3 Part Status Value 3 R ‘o’
2 Part Status Value 2 R ‘0
1 Part Status Value 1 R ‘0’
0(LSB) Part Status Value 0 R ‘0

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

This read-only register is used for factory testing and internal tracking. Application programs
should not depend on a contents read from this register.

Bit Description
7:0 Part Status Value [7:0]: These bits are used only for factory testing and internal
tracking.
September 1994 s 95
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6.3.29 CR27: Chip ID
1/0 Port Address: 3?5
Index: 27
Bit Description Access Reset State
7(MSB) ChipID7 R ‘0’
6 Chip ID 6 R ‘0
5 ChipID 5 R ‘0’
4 Chip ID 4 R 1
3 Chip ID 3 R ‘0’
2 Chip ID 2 R 1’
1 Chip ID 1 R 1
0(LSB) Chip ID 0 R ‘0

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

This read-only register returns a value that uniquely identifies the CL-GD6245 chip.

Bit Description
7:0 Chip ID [7:0]: This 8-bit field reads the value 16h, which uniquely identifies the
CL-GD6245 chip.
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6.3.30 CR29: Part Configuration
I/O Port Address: 3?75

Index: 27

Bit
7(MSB)

O=NWHPhOTO

Description Access Reset State
Reserved

32-kHz Clock Status
Power-Up/-Down Cycling Activity
NPD Input Status

DRAM Type Selected

Local Bus Type 1 (LBT1) Status
Local Bus Type 0 (LBTO) Status
ISA/Local Bus (BUSCONF*) Status

See description below
See description below
See description below
See description below
See description below
See description below
See description below

ITDIDIVIVIODD

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

This read-only register reflects the configuration of the chip interfaces after reset is completed.

Bit Description

7 Reserved

6 32-kHz Clock Status: This bit reflects the state of the 32-kHz clock signal. This
bit’s status is determined by the input to the CLK32K pin (pin 73).

5 Power-Up/-Down Cycling Activity: This bit is ‘1’ during a power-up or power-
down sequence. It can be read in all modes except Hardware-Controlled Suspend
mode, which locks out access to all registers.

4 NPD Input Status: When the NPD pin is high, this bit is ‘1’, indicating that the in-
ternal Standby and Backlight power-down timers are disabled. This bit's status is
determined by the input to the NPD pin (pin 76). If AC power is present, this bit is ‘1°.

3 DRAM Type Selected: This bit's status is determined by the input to the
DUALCAS pin (pin 78). When the DUALCAS pin is low, this bit is ‘0’, indicating
dual-WE*-type DRAMs are selected. When the DUALCAS pin is high, this bit is ‘1°,
indicating dual-CAS*-type DRAMs are selected.

2 Local Bus Type 1 (LBT1) Status: This bit's status is determined by the input to

the LBT1 pin (pin 168). The LBT1 pin is used with LBTO and BUSCONF* pins to
determine the CPU bus type (see Table 6-5, which follows).

When an ISA bus is configured, this bit is a ‘don’t care’. If local buses are used, this
bitis ‘1’ if LBT1 is tied to BVDD1, and this bit is ‘0’ if LBT1 is tied to ground.

I
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6.3.30 CR29: Part Configuration (cont.)

Bit

Description

1

Local Bus Type 0 (LBTO) Status: This bit's status is determined by the input to
the LBTO pin (pin 169). The LBTO pin is used with LBT1 and BUSCONF* pins to
determine the CPU bus type (see Table 6-5).

When an ISA bus is used, this bit is a ‘don’t care’. If local buses are used, this bit
is ‘1’ if LBTO is tied to BVDD1 and this bit is ‘0’ if LBTO is tied to ground.

ISA/Local Bus (BUSCONF*) Status: This bit’s status is determined by the input
to the BUSCONF* pin (pin 72). The BUSCONF* pin is used with LBT1 and LBTO
pins to determine the CPU bus type (see Table 6-5).

This bit is ‘1’ if BUSCONF* is tied to BVDD1, and this bit is ‘0’ if BUSCONF* is tied
to ground.

Table 6-5. Status of CR29[2:0] for Bus Types

ooz | e | omma, | oo
X X ‘1 ISA bus
‘0’ 1’ ‘0 "386SX
“q’ ‘0’ ‘0’ ’386DX
-Bus
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6.4 LCD Timing Registers

6.4.1 ICROX: Horizontal Total for 80-Column Display and Display Mode 13h

1/0 Port Address: 3?5
Index: 0 — This register is accessible only when CR1D[7] = ‘1".

Bit Description Access Reset State

7(MSB) Horizontal Total/Scratchpad RW n/a — Set by BIOS
6 Horizontal Total/Scratchpad RW n/a — Set by BIOS
5 Horizontal Total/Scratchpad R/W n/a — Set by BIOS
4 Horizontal Total/Scratchpad R/W n/a — Set by BIOS
3 Horizontal Total/Scratchpad RW n/a — Set by BIOS
2 Horizontal Total/Scratchpad RW n/a — Set by BIOS
1 Horizontal Total/Scratchpad RW n/a — Set by BIOS
0(LSB) Horizontal Total/Scratchpad RW n/a — Set by BIOS

NOTE: The ‘? in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.
Bit Description

7:0 Horizontal Total for 80-Column Display: When CR1X[7] is ‘1, this register de-
fines the horizontal total of an 80-column display. When CR1X[7] is ‘0’, this register
can be used as a scratchpad register.

This register controls horizontal LCD flat-panel timing when SR1[3] is ‘0’ or GR5[6]
is ‘1"
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6.4.2 CR1X: Horizontal Total for 40-Column Display

I/O Port Address: 3?75

Index: 1 — This register is accessible only when CR1D[7] = ‘1".

Bit Description Access Reset State

7(MSB) Horizontal Total Enable RW n/a — Set by BIOS

6 Horizontal Total/Scratchpad R/W n/a — Set by BIOS

5 Horizontal Total/Scratchpad R/W n/a — Set by BIOS

4 Horizontal Total/Scratchpad R/W n/a — Set by BIOS

3 Horizontal Total/Scratchpad R/W n/a — Set by BIOS

2 Horizontal Total/Scratchpad R/W n/a — Set by BIOS

1 Horizontal Total/Scratchpad R/W n/a — Set by BIOS

0(LSB) Horizontal Total/Scratchpad R/W n/a — Set by BIOS

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

Bit Description

7 Horizontal Total Enable: When this bitis ‘1’, CR0X[7:0] defines the horizontal total
for an 80-column display, and CR1X[6:0] defines the horizontal total for a 40-col-
umn display. When this bit is ‘0’, CR0X[7:0] and CR1X[6:0] can be used as scratch-

pad bits.

6:0 Horizontal Total for 40-Column Display: When CR1X[7]is ‘1’, these 7 bits define
the Horizontal Total of a 40-column display. When CR1X[7] is ‘0’, these seven bits

can be used as scratchpad bits.

These bits control horizontal LCD flat-panel timing when SR1[3] is ‘1’ (that is, when
VCLK, the master clock, is divided by two to generate DCLK, the dot clock) and
when GR5[6] is ‘0’ (that is, when the video data shift registers are controlled for 16-,

4-, or 2-color video modes).
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6.4.3 CR2X: LFS Vertical Counter Value Compare (MISC[7:6] = ‘11°)

1/0 Port Address: 3?75
Index: 2 — This register is accessible only when CR1D[7] = ‘1’.

Bit Description Access Reset State

7(MSB) LFS Vert. Counter Value 7 R/W n/a — Set by BIOS
6 LFS Vert. Counter Value 6 R/W n/a — Set by BIOS
5 LFS Vert. Counter Value 5 RW n/a — Set by BIOS
4 LFS Vert. Counter Value 4 RW n/a — Set by BIOS
3 LFS Vert. Counter Value 3 R/W n/a — Set by BIOS
2 LFS Vert. Counter Value 2 RW n/a — Set by BIOS
1 LFS Vert. Counter Value 1 R/W n/a — Set by BIOS
0(LSB) LFS Vert. Counter Value 0 R/W n/a — Set by BIOS

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

This register defines the number of scanlines that data is delayed, as measured from the line
frame start. These bits are the least-significant 8 bits of a 10-bit value. The most-significant 2 bits
are stored in register CR6X[7:6].

Bit Description

70 LFS Vertical Counter Value [7:0]: This register is used when 480-vertical-line dis-
play mode is selected (MISC[7:6] = ‘11°). That is, neither 350-vertical-line mode
with Automatic Centering (used with register CR3X) nor 400-vertical-line mode
with Automatic Centering (used with register CR4X) is selected.
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6.4.4 CR3X: LFS Vertical Counter Value Compare (MISC[7:6] = ‘10’)

I/O Port Address: 3?5

Index: 3 — This register is accessible only when CR1D[7] = ‘1.

Bit Description Access Reset State

7(MSB) LFS Vert. Counter Value 7 RW n/a — Set by BIOS

6 LFS Vert. Counter Value 6 R/W n/a — Set by BIOS

5 LFS Vert. Counter Value 5 RW n/a — Set by BIOS

4 LFS Vert. Counter Value 4 RW n/a — Set by BIOS

3 LFS Vert. Counter Value 3 R/W n/a — Set by BIOS

2 LFS Vert. Counter Value 2 R/W n/a — Set by BIOS

1 LFS Vert. Counter Value 1 R/W n/a — Set by BIOS

o(LSB) LFS Vert. Counter Value 0 RW n/a — Set by BIOS

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

This register defines the number of scanlines that data is delayed, as measured from the line
frame start. These bits are the least-significant 8 bits of a 10-bit value. The most-significant 2 bits
are stored in register CR6X[5:4].

Bit Description

7:0 LFS Vertical Counter Value [7:0]: This register is used when 350-vertical-line dis-
play mode is selected (MISC[7:6] = ‘10’) and Automatic Centering is selected
(CR1D[0] = ‘1’). Note that, when this register is used, Automatic Expand must be
disabled (CR1D[1] = ‘0’).
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6.4.5 CR4X: LFS Vertical Counter Value Compare (MISC[7:6] = ‘01’)

I/O Port Address: 375
Index: 4 — This register is accessible only when CR1D[7] = ‘1’.

Bit Description Access Reset State

7(MSB) LFS Vert. Counter Value 7 R/W n/a — Set by BIOS
6 LFS Vert. Counter Value 6 R/W n/a — Set by BIOS
5 LFS Vert. Counter Value 5 R/W n/a — Set by BIOS
4 LFS Vert. Counter Value 4 R/W n/a — Set by BIOS
3 LFS Vert. Counter Value 3 R/W n/a — Set by BIOS
2 LFS Vert. Counter Value 2 R/W n/a — Set by BIOS
1 LFS Vert. Counter Value 1 R/W n/a — Set by BIOS
0o(LSB) LFS Vert. Counter Value 0 R/W n/a — Set by BIOS

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode-and ‘D’ in color mode.

This register defines the number of scanlines that data is delayed, as measured from the line
frame start. These bits are the least-significant 8 bits of a 10-bit value. The most-significant 2 bits
are stored in register CR6X[3:2].

Bit Description

7:0 LFS Vertical Counter Value [7:0]: This register is used when 400-vertical-line dis-
play mode is selected (MISC[7:6] = ‘01’) and Automatic Centering is selected
(CR1DI[0] = ‘1’). Note that Automatic Expand must be disabled (CR1D[1] = ‘0’).
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6.4.6 CR5X: LFS Vertical Counter Value Compare (MISC[7:6] = ‘00’)
I/O Port Address: 3?75
Index: 5 — This register is accessible only when CR1D[7] = ‘1°.
Bit Description Access Reset State
7(MSB) LFS Vert. Counter Value 7 RW n/a — Set by BIOS
6 LFS Vert. Counter Value 6 RW n/a — Set by BIOS
5 LFS Vert. Counter Value 5 RW n/a — Set by BIOS
4 LFS Vert. Counter Value 4 RW n/a — Set by BIOS
3 LFS Vert. Counter Value 3 RW n/a — Set by BIOS
2 LFS Vert. Counter Value 2 RW n/a— Set by BIOS
1 LFS Vert. Counter Value 1 RW n/a — Set by BIOS
0(LSB) LFS Vert. Counter Value 0 R/W n/a — Set by BIOS

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

This register defines the number of scanlines that data is delayed, as measured from the line
frame start. These bits are the least-significant 8 bits of a 10-bit value. The most-significant 2 bits

are stored in register CR6X[1:0].

Bit Description

7:0 LFS Vertical Counter Value [7:0]: This register is used when MISC[7:6] is ‘00’. In
this case, the flat panel defaults to the ‘11’ condition on MISC[7:6], which is used
when 480-vertical-line display mode is selected.
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6.4.7 CR6X: LFS Vertical Counter Value Compare Overflow

I/O Port Address: 3?5
Index: 6 — This register is accessible only when CR1D[7] = ‘1’.

Bit Description Access Reset State

7(MSB) LFS Vert. Counter Value 9 for CR2X RW n/a — Set by BIOS
6 LFS Vert. Counter Value 8 for CR2X R/W n/a — Set by BIOS
5 LFS Vert. Counter Value 9 for CR3X RW n/a — Set by BIOS
4 LFS Vert. Counter Value 8 for CR3X R/W n/a — Set by BIOS
3 LFS Vert. Counter Value 9 for CR4X RW n/a — Set by BIOS
2 LFS Vert. Counter Value 8 for CR4X RW n/a — Set by BIOS
1 LFS Vert. Counter Value 9 for CR5X RW n/a — Set by BIOS
0o(LSB) LFS Vert. Counter Value 8 for CR5X R/W n/a — Set by BIOS

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

This register defines the most-significant two bits for the LFS Vertical Counter Value Compare

registers.

Bit Description

7:6 LFS Vert. Counter Value 9:8 for CR2X: When MISC[7:6] =‘11’, these bits are ap-
pended as the most-significant two bits of register CR2X, creating a 10-bit value.

5:4 LFS Vert. Counter Value 9:8 for CR3X: When MISC[7:6] = ‘10’, these bits are ap-
pended as the most-significant two bits of register CR3X, creating a 10-bit value.

3:2 LFS Vert. Counter Value 9:8 for CR4X: When MISC[7:6] = ‘01’, these bits are ap-
pended as the most-significant two bits of register CR4X, creating a 10-bit value.

1:0 LFS Vert. Counter Value 9:8 for CR5X: When MISC[7:6] = ‘00’, these bits are ap-
pended as the most-significant two bits of register CR5X, creating a 10-bit value.
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6.4.8 CR7X: Panel Signal Control for Color TFT Panels

I/O Port Address: 3?5

Index: 7 — This register is accessible only when CR1D[7] = ‘1°.

Bit Description Access Reset State

7(MSB) Enable Standby/Suspend in CRT-Only R/W n/a — Set by BIOS

6 Reserved

5 Reserved

4 Reserved

3 LFS Output RW n/a — Set by BIOS

2 LLCLK Output RW n/a — Set by BIOS

1 FPVDCLK Inversion RW n/a — Set by BIOS

0(LSB) FPVDCLK Enable RW n/a — Set by BIOS

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

Bit

Description

7

Enable Standby/Suspend in CRT-Only: When this bit is ‘1°, Standby and Sus-
pend modes are available in CRT-only mode, as well as LCD-only mode. When
this bit is ‘0’, Standby and Suspend modes are available only in LCD-only mode.
(This bit does not affect the availability of Standby and Suspend in SimulSCAN.)

Reserved

LFS Output: When this bit is ‘0’, the LFS output pin drives STN panels and DE-
type TFT panels. When this bit is ‘1°, the LFS output pin drives the VSYNC input
for non-DE-type TFT panels.

LLCLK Output: When this bit is ‘0’, the LLCLK output pin drives STN panels and
DE-type TFT panels. When this bit is ‘1°, the LLCLK output pin drives the HSYNC
input for non-DE-type TFT panels.

FPVDCLK Inversion: When this bit is ‘1’, the FPVDCLK is inverted, allowing panel
data to be latched on the low-to-high transition of FPVDCLK. When this bit is ‘0’,
panel data is latched on the high-to-low transition of FPVDCLK.

FPVDCLK Enable: When this bit is ‘0’, the FPVDCLK is gated by display enable,
and it remains active only during display time. When this bit is ‘1’, FPVDCLK is al-
ways active, which is required for most TFT panels.
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6.4.9 CR8X: STN Color Panel Data Format

I/O Port Address: 375
Index: 8 — This register is accessible only when CR1D[7] = ‘1".

Bit
7(MSB)

“NWwWrOTO®

0(LSB)

Description Access Reset State
Alternate Grayscale Mode Select RW n/a — Set by BIOS
Reserved

Dual- or Single-Scan Mono. Panel Select R/W n/a — Set by BIOS
Foreground Text Enhancement RW n/a — Set by BIOS
Line-Pulse Width Select R/W n/a — Set by BIOS
Dithering Option Select R/W n/a — Set by BIOS
Shift-Clock Select for STN Panels RW n/a — Set by BIOS
16- or 8-Bit Data Interface Select RW n/a — Set by BIOS

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

Bit Description

7 Alternate Grayscale Mode Select: When this bit is ‘1’, the ‘alternate’ grayscale
mode for monochrome panels is selected. This bit is ‘0’ for normal operation.

6 Reserved

5 Dual- or Single-Scan Monochrome Panel Select: When this bit is ‘0’, a dual-
scan monochrome panel is selected. When this bit is ‘1’, a single-scan mono-
chrome panel is selected. This bit is valid only if CR1[7:6] = ‘00’.

4 Foreground Text Enhancement: When this bit is ‘1’, the foreground text enhance-
ment is enabled (see CR1E[1] for details). When this bit is ‘0’, normal text is dis-
played.

3 Line-Pulse Width Selection: When this bit is ‘1’ and CR7X[2] is ‘0’, a shortened
line-pulse width is selected. When this bit is ‘0’, line-pulse width is controlled by oth-
er registers.

CR7X[2] | CR8X|[3] Line-Pulse Width Option
‘0 ‘0 120-ns pulse
‘0’ 91’ 320-ns fixed pulse width = 1 character clock
1’ ‘0 1.8-us fixed pulse width = 4 character clocks

2 Dithering Option Select: When this bit is ‘0", use line counter bits 1:0. When this
bit is ‘1’, use line counter bits 5:4.

1 Shift-Clock Select for STN Panels: When this bit is ‘0’, a single-shift clock is sup-
plied to an STN panel's FPVDCLK pin. When this bit is ‘1’, dual-shift clocks are
supplied to an STN panel's FPVDCLK pin. Setting this bit to ‘1’ is all that is neces-
sary to drive 8-bit, dual-clock STN panels.

0 16- or 8-Bit Data Interface Select: When this bit is ‘0’, 16-bit data interface is se-
lected. Set this bit to ‘1’ only to drive 8-bit, single-clock STN panels.
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6.4.10 CR9X: TFT Panel Data Format

I/O Port Address: 3?5
Index: 9 — This register is accessible only when CR1D[7] = ‘1".
Bit Description Access Reset State
7(MSB) Reserved
6 Shift-Clock Delay 2 RW n/a — Set by BIOS
5 Shift-Clock Delay 1 RW n/a — Set by BIOS
4 Shift-Clock Delay 0 RW n/a — Set by BIOS
3 Dithering Option 1 RW n/a — Set by BIOS
2 Dithering Option 0 RW n/a — Set by BIOS
1 TFT-Panel Data Format 1 RW n/a — Set by BIOS
0o(LSB) TFT-Panel Data Format O R/W n/a — Set by BIOS

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

Bit Description
7 Reserved
6:4 Shift-Clock Delay [2:0]: These bits select a 0-to-7-pixel shift clock delay from the
internal character clock counter (8 VCLKSs per character clock) to the TFT HSYNC
(LLCLK) signal. Increasing this value moves the image on the LCD to the left.
3:2 Dithering Option [1:0]: These bits select dithering options as follows:
CR8X[7] | CRIE[3] { CR1E[2] | CRIE[0] | CROX[3] | CR9X[2] Option Selected
0 0 0 X X X 16 frame mod., no dithering
0 1 1 1 [} [} 16 frame mod. x4 dithering
0 1 1 1 ) 1 16 frame mod. x2 dithering
1 1 0 0 X X 8 frame mod., no dithering
1 1 0 1 0 0 8 frame mod. x8 dithering
1 1 0 1 0 1 8 frame mod. x4 dithering
1 1 0 1 1 1 8 frame mod. x2 dithering
1 0 1 0 X X 4 frama mod., no dithering
1 0 1 1 0 0 4 frame mod. x16 dithering
1 0 1 1 0 1 4 frame mod. x8 dithering
1 0 1 1 1 1 4 frame mod. x4 dithering
1:0 TFT-Panel Data Format [1:0]: These two bits select the data format for the TFT

panels as shown in the table below. See the “Panel Interface Tables” section in the
CL-GD6245 Applications Book for specific panel types and connection information.

CR9X[1:0] TFT Panel Data Format
‘00’ 9-bit (333)
‘10’ 12-bit (444)
X1’ 18-bit direct (666)
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6.4.11 CRAX: TFT Panel HSYNC Position Control

1/0 Port Address: 375
Index: A — This register is accessible only when CR1D[7] = ‘1’.

Bit Description Access Reset State

7(MSB) TFT-Panel HSYNC Counter 7 R/W n/a — Set by BIOS
6 TFT-Panel HSYNC Counter 6 R/W n/a — Set by BIOS
5 TFT-Panel HSYNC Counter 5 RW n/a — Set by BIOS
4 TFT-Panel HSYNC Counter 4 R/W n/a — Set by BIOS
3 TFT-Panel HSYNC Counter 3 RW n/a — Set by BIOS
2 TFT-Panel HSYNC Counter 2 R/W n/a — Set by BIOS
1 TFT-Panel HSYNC Counter 1 R/W n/a — Set by BIOS
0o(LSB) TFT-Panel HSYNC Counter 0 R/W n/a — Set by BIOS

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.
Bit Description

7.0 TFT-Panel HSYNC Counter [7:0]: This register contains the 8-bit horizontal-
counter value for generating the HSYNC output. This register is set in multiples of
eight VCLKs (80-column character clocks). Increasing the value in this register
moves the image on the LCD to the left. Note that bit 7 of this register is AND’ed
with SR1[3] to delay the TFT-panel HSYNC counter by one character clock.
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6.4.12 CRBX: Special Functions

I/O Port Address: 375 ,

Index: B — This register is accessible only when CR1D[7] = ‘1’.

Bit Description Access Reset State

7(MSB) Reserved

6 Reserved

5 Reserved

4 Disable Grayshades 7 and 9 RW ‘0

3 Disable Grayshades 5 and 11 RW ‘0

2 Reserved

1 Reserved

0(LSB) Reserved

NOTE: The ‘?’ in the above register address is ‘B’ in monochrome mode and ‘D’ in color mode.

Bit Description

75 Reserved

4 Disable Grayshades 7 and 9: For unacceptable shades, set this bit to ‘1’ to dis-
able shades 7 and 9.

3 Disable Grayshades 5 and 11: For unacceptable shades, set this bit to ‘1’ to dis-
able shades 5 and 11.

2:0 Reserved

REGISTER INFORMATION ADVANCE DATA BOOK v1.1
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6.5 132-Column Alphanumeric Mode

This extended video mode is for the CRT display only. It is selected by setting CR1B[6] to ‘1’. For a
31.5-kHz HSYNC rate, the video dot clock (VCLK) should be set to 41.164 MHz (registers SRB/C/D/E).
The Sequencer is programmed for 8-dot character intervals with a non-divided dot clock.

The Character Map(s), SR3[5:0], should be loaded while the 132-column alphanumeric mode is selected
because the memory organization of the Character Maps differs from the normal VGA case. Loading the
Character Maps requires no special address translation because the CL-GD6245 re-maps video memory
automatically when this mode is selected.

The Character Maps should be loaded by unchained (sequential) addressing, with the CL-GD6245
mapped into system address segment AO00O for 64-Kbyte locations, and with the Sequencer Map Mask
register programmed to enable writing to Plane 2 (SR2[2] =‘1’). Subsequently, the Sequencer Map Mask
registers should be programmed for Chain-2 Addressing with Planes 0 and 1 enabled (SR2[1] and SR2[0]
are both set to ‘1’), as is normally the case in an alphanumeric mode.

The 132-column alphanumeric mode does not support simultaneous display of two different character
maps, as determined by character attribute bit 3 in the normal VGA operation. However, by programming
the Sequencer Character Map Select register SR3[2:0] with a Character Map number, one of eight Char-
acter Maps can be selected for the entire screen display. The Character Map number represents one 8-
Kbyte segment of the total available 64 Kbytes of Character Maps in this mode. Each Character Map num-
ber corresponds to an 8-Kbyte offset from the initial System Address segment where the Maps are loaded
initially (Map 0 is loaded into AO000—-A1FFF, Map 1 into A2000—-A3FFF, etc.). Note the functional change
of the Character Map Select register bits 2:0 when this mode is selected; the remaining bits (5:3) are not
used.

In the 132-column alphanumeric mode, the CL-GD6245 uses both Plane 2 and Plane 3 physical DRAM
pages for Character Map storage. However, the Character Maps appear to be loaded into Plane 2 only.
The character-generator dot patterns of all lower 128 character codes are re-mapped into Plane 2, and
all upper 128 character codes are re-mapped into Plane 3. Only half of each 64-Kbyte physical plane is
used, providing a total of eight 8-Kbyte Character Maps.

While using the 132-column alphanumeric mode, the following CRT controller register settings are rec-
ommended:

Register Register Name Value
CRO00O Horizontal Total 9Fh
CRO1 Horizontal Display Enable End 83h
CRO02 Start Horizontal Blanking 84h
CRO03 End Horizontal Blanking 82h
CRO04 Start Horizontal Retrace 8Ah
CRO05 End Horizontal Retrace 9Eh
CR13 Offset 42h
S ermber 1994 e ———————— 11
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6.6 Graphics Hardware Cursor

The CL-GD6245 supports a programmable 32 x 32 hardware cursor that replaces the software mouse
pointer when using graphical user interfaces. The application software must initialize the hardware cursor
and then needs only to update the cursor’s position (x and y coordinates) as it moves.

When the hardware cursor is used in a 16-color planar mode or in a 256-color packed pixel mode, it
improves the application’s performance because it eliminates the software overhead needed to save and
restore screen data as the cursor’s position changes. As a result, the screen’s appearance improves
because the cursor moves more quickly and smoothly.

Table 6-6 provides information for programming the CL-GD6245 Extension registers for the graphics
hardware cursor. For more information on the hardware cursor and its programming, refer to the applica-
tion note “Microsoft® Windows™ Performance Enhancement Features” in the CL-GD6245 Application
Book.

Table 6-6. Programming the Graphics Hardware Cursor

Program:
To: Index or VO Port | Register Bit
Extension Register Address Bits Value
Disable graphics hardware cursor .
(the default) SR12 3Csh [0 0
Enable the graphics hardware cursor SR12 3Csh [0] 1’
Allow access to a graphics palette video
DAC color lookup table that is VGA-compati- SR12 3C5h 11 ‘0
ble
Allow for a cursor that is completely inde- s
pendent of the display data colors“‘y SR12 3C5h 0l 1
Indexes: .
10, 30, 50, 70, 90, BO, DO, FO 3C4h/3C5h [7:5) 2047...0
Position the graphics hardware cursor® on - -
the screen’s horizontal X axis® Corresponding Extension
registers: 3C4h/3C5h [7:0] 2047...0
SR10, 30, 50, 70, 90, BO, DO, FO
Indexes: P R i
11,31, 51, 71, 91, B1, D1, F1 3C4n/3C5h i7:5] 2047...0
Position the graphics hardware cursor® on - -
the screen’s vertical Y axis® Corresponding Extension
registers: 3C4h/3C5h [7:0] 2047...0
SR11, 31, 51, 71,91, B1, D1, F1
Select the graphics hardware cursor pattern . ‘00, ‘o1’
offset. (Four patterns available.) SR13 3C5h [:0] ‘10, ‘11

a8 DAC LUT entries 256, 257, and 258 will be accessible as locations XOh, XFh, and X2h respectively.
Entry 256 will be used as the cursor background.
Entry 257 will be used as the cursor foreground.
Entry 258 will be used to provide a selected overscan color.
b The cursor position is defined relative to the upper-left corner of the active display screen (border is not included), and sets the
upper-left corner of the 32 x 32-bit cursor.

¢ The cursor location X is in pixels. The cursor location Y is in scanlines.
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7. ELECTRICAL SPECIFICATIONS

7.1 Absolute Maximum Ratings

Ambient temperature while operating (Ta) -...ccceeeeererrrrcsicnnercenencreeseeeesnennes 0°C to 70°C
Storage temperature...........co et enes —65°C to 150°C
Voltage on any pin.........cccuvmeemnuecninninnnnsenseesneenas Vgg — 0.5 volts to Vgg/pp + 0.5 volts
Operating power diSSIiPation .........cccccvvereerceirciirscieiere e sees et esne e e essneas 1.5 watts
Power SUPPIY VOIRAGE .......cooeriuiriticiircie et e e s 7.0 volts
Injection current (for latch-up testing) ........cccecceecriccinieninncrecrce e 100 milliamperes
NOTES:

1) System components should be operated within the limits shown in the absolute maximum ratings. If system
components are operated at or outside of these limits, the system components might be permanently damaged.

2) Functional operation at or outside of any of the limits indicated in the absolute maximum ratings is not implied.
3) Exposure to absolute maximum rating conditions for extended periods might affect system reliability.
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7.2 DC Specifications (Digital)

(Vec =Vpp, Vec = 5.0+ 0.25 volts or 3.3 + 0.3 volts, Ty = 0°C to 70°C, unless otherwise specified)

Symbol Parameter MIN MAX Units Conditions Note

Vpp (5V) Power Supply Voltage 4.75 5.25 Volts Normal operation

Vpp (3.3V) | Power Supply Voltage 3.00 3.60 Volts Normal operation

Vi Input Low Voltage (TTL) 0 0.8 Volts 3.0V<Vpp<525V

ViH Input High Voltage (TTL) 2.0 1.05(Vpp) Volts 3.0V<Vpp<525V

Viie Input High Voltage (CMOS) 0.7(Vpp) | 1.05(Vpp) Volts 3.0V<Vpp<5.25V

Vie Input Low Voltage (CMOS) -0.5 0.3(Vpp) Volts 3.0V<Vpp<525V

VoHe Output High Voltage (CMOS) 0.9(Vpp) Volts loHg =-200 pA

VoLc Output Low Voltage (CMOS) 0.1(Vpp) Volts lo,c=3.2mA

VoL Output Low Voltage (TTL) 04 Volts loL = (See Section 7.3) 1

VoH Output High Voltage (TTL) 24 Volts lon = (See Section 7.3) 2

lcct Power Supply Current 140 mA CRT-only operation 3

Icc2 Power Supply Current 50 mA LCD-only operation 3

lccs Power Supply Current 1.0 mA gg;dpv;ﬁae;&%rgrolled 3

I Input Low Current -10 uA Vin=0.0V

™ Input High Current 10 pA Vin=Vop

loz Output Leakage Current -10 10 HA 0<Vour<Vpp 4

CiN Input Capacitance 10 pF

Cout Output Capacitance 10 pF 5
NOTES:

1) Data outputs (DAT[15:0]), rated at Ig, = 12 mA at Vo = 0.4V, will sink Io. =24 mA at Vo =0.5V.

2) Data outputs (DAT[15:0)), rated at lo = —3.0 mA at Vo = 2.4 V, will source lgy =-15 mA atVoy=2.0V.
3) These current values are for Vo = 3.3V, FPVDCLK = 28 MHz, and MCLK = 33 MHz.

4) This current is the tristate output leakage current when in high-impedance (High-Z) mode.

5) This capacitance is periodically sampled and tested.
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Output Pins lox (MA) loL (mA) Load (pF)
DAT([31:0) -3.0 8.0 100
RDY# -3.0 8.0 100
LDEV# - 8.0 100
LBS164# - 8.0 100
IRQ -3.0 8.0 100
HSYNC -12 12 50
VSYNC -12 12 50
SUDI[7:0] -12 12 50
R5, R4 -12 12 50
LD[3:0] -12 12 50
UDI[3:0] -12 12 50
FPDE -12 12 50
FPVDCLK -12 12 250
LLCLK -12 12 50
LFS -12 12 50
MOD -3.0 3.0 20
MA[9:0] -6.0 6.0 35
MDI[15:0] -6.0 6.0 35
CAS*/WE* -6.0 6.0 35
RAS* -6.0 6.0 35
OE* -6.0 6.0 35
WE1*/CAS1* -6.0 6.0 35
WEO0*/CASO* -6.0 6.0 35
FPVCC -12 12 35
FPVEE -12 12 35
FPBACK -12 12 35
STANDBY -6.0 6.0 35
BEO# -6.0 6.0 35

(as output)
September 1994
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7.4 DC Specifications (Palette DAC)
(Vge = 3.3+ 0.3 volts, Tp = 0°C to 70°C, unless otherwise specified)
Symbol Parameter MIN MAX Units Conditions
3ﬁgxgg;’ DAC Supply Voltage 3.00 3.60 Volts Normal operation
Iop Analog Supply Current 90 mA DACVDD 13' g CCVDDz =
IRer DAC Reference Current -3 -10 mA Note 1
NOTE
1) See the detailed pin description in Section 2.2 for information on nominal Iggg .
7.5 DC Specifications (Clock Frequency Synthesizer)
(Vce = 3.3+ 0.3 volts, Tp = 0°C to 70°C, unless otherwise specified)
Symbol Parameter MIN MAX Units Conditions
\";I:‘ygg ! Synthesizer Supply Voltage 3.00 3.60 Volts
to be
Ibp Analog Supply Current deter- mA MAVDD, VAVDD = 3.6 V
mined
116 September 1994
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7.6 DAC Characteristics

(Vge = 3.3+ 0.3 volts, Ty = 0°C to 70°C, unless otherwise specified)

s

|
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Symbol Parameter MIN MAX Units Conditions Note
R Resolution 6 Bits
lo Output Current 30 mA Vo<1V
to Analog Output Delay tbd ns 1,2,3,8
tn b Analog Output Rise/Fall Time 8 ns 2,3,4
ts Analog Output Settling Time 15 ns 2,3,5
tsk Analog Output Skew tbd ns 2,3,6,8
FT Clock and Data Feed-through tbd dB 2,3,6,8
DT DAC-to-DAC Correlation tbd % 6,7,8
Gl Glitch Impulse tbd pV/sec 2,3,6,8
CT DAC-to-DAC Crosstalk tbd dB 2,3,4,8
NOTES:

1) tpis measured from the 50% point of VCLK to 50% point of full-scale transition.
2) Load is 50 Q and 30 pF per analog output.

3) The Iggg current value is calculated as discussed in the application note “IREF Current Source for the
CL-GD6245" in the CL-GD6245 Application Book.

4) t, and t; are measured from 10% to 90% of full-scale value.

5) tgis measured from 50% of full-scale transition to output remaining within 2% of final value.
6) Outputs are loaded identically.
7) This parameter is measured at the mid-point of the distribution of the three DACs when they are at full-scale

output.

8) tbd = to be determined.

September 1994
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7.7 AC Specifications

7.7.1 List of Timing Diagrams

Table/Figure

118

7-1
7-2
7-3
7-4
7-5
7-6
7-7
7-8
7-9
7-10
7-11
7-12
7-13
7-14
7-15
7-16
7-17
7-18
7-19

Title

Bus Signal Timing (ISA BUS).......cccccveiininsnninninisssiisissieseecsssenssssssessessnsssanns
BALE Timing (ISA BUS).....coouirereririeieeiretenetestetssesnsssesessseseesssssessessassennes
ROM Enable Timing (ISA Bus) ...
AEN TimiNG (ISA BUS)......coceeerrtrrreenieenentntssensessesessessnessessnssessesssessessessassessses

CLK2 and CLK1X Timing (LOCAI BUS).......cccecerviriersersersceeinennnesuennnssesssessesssennns 123
Reset Timing ('386 Local Bus)
ADS#, LDEV#, and LBS# Timing ('386DX and '486 Local Bus)...........c.cceueuenn 125
LDEVi# Timing ('386SX Local Bus, Pipelining Shown)........cc.cccoveeeevenierecennennnns 126
RDY# Delay (Local Bus)
Read Data Timing (LOCAI BUS) .......cccoueueeeemerereerunenererreseesessesernesesessssessesesnens 127
Self-Refresh DRAM Timing (Display Memory BuUS) .........ccoeeevrenurervcnnerresesnenn. 128
Read Timing (Display Memory Bus)
Write Timing (Display Memory Bus)

CAS*-before-RAS* Refresh Timing (Display Memory BUS) .......ccccceveeureeererunnen. 133
Reset Timing

STN Monochrome and Color Passive LCD Interface Timing.........ccccocceveveruencn. 135
LCD Interface TiMING ....ccccueveeutrermrsereercreenessceeeeseseserscsesaessessasessssrssesasssssssssssens
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Table 7-1. Bus Signal Timing (ISA Bus)

g

|

——== CIRRUS LOGIC

Symbol Parameter MIN® MAX? | Units
Ya MEMCS16* low delay from LA[23:17] valid - 20 ns
tip MEMCS16* low delay from SA[16:15] valid - 14 ns
to 10CS16* low delay from address - 25 ns
t3b' ¢ Address, SBHE* setup time to any command active 5.0 - ns
t4 Any command active to IOCHRDY low delay - 28 ns
ts MEMCS16* high delay from address invalid - 25 ns
ts IOW* pulse width 40 - ns
IOR* pulse width 60 - ns
SMEMW* pulse width 3 - MCLK®
SMEMR* pulse width 3 d MCLK®
t7 IOW* high setup time to any command active 80 - ns
SMEMW?* high setup time to next SMEMW* low 3 - MCLK®
tg Address, SBHE" hold time from any command inactive 0 - ns
to Data valid delay from SMEMW* low - 3 MCLK®
Data valid delay from IOW* low - 130 ns
to Data hold time from SMEMW* high 10 - ns
Data hold time from IOW* high 0 - ns
t4 Data setup time to IOW* high 5.0 - ns
ti2 Data delay from IOR*,SMEMR* low 0 60 ns
t3 Data delay from IOCHRDY high - 15 ns
t14 Data hold time from IOR*, SMEMR* high 0 - ns
Data to high-impedance delay from IOR*, SMEMR* high - 20 ns
tis AEN high (hold time) from IOR* or IOW* high 5.0 - ns
tie REFRESH* setup time to SMEMR* low 20 - ns
t47 REFRESH* high (hold time) from SMEMR* low 0 - ns
tg IOCHRDY low pulse width 10 - ns
2 The ISA-bus interface specifications are valid from 0°C to 70°C at operating voltages of 3.3+ 0.3V and 5.0+ 0.25 V.
b AEN must be low for 1y, t3, and tg.
¢ Command is defined as IOR*, IOW*, SMEMR*, or SMEMW*,
d SMEMR* active-pulse width is determined by IOCHRDY.
€ MCLK, when used as a unit in this table, refers to an MCLK period.
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ta

e WK Vaiia ﬂm

MEMCS16* \\ \ /—

e—tp
locs16* : l

— ta — tﬁ t ]
SMEMR?*, IOR*, V 7
SMEMW*, IOW*
N / \k
4 tis
IOCHRDY
4
t
. tyy—» 10
High-Z
Data Write 9 J [ Data ) —
N /
t1a t4 ———
Data Read High-z < Data :>—
t2
AEN N < t1s >
!

te et
REFRESH* -ﬁL 17 jﬁ

NOTE: All signals shown are from ISA bus.,

Figure 7-1. Bus Signal Timing (ISA Bus)
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Table 7-2. BALE Timing (ISA Bus)

Symbol Parameter MIN MAX Units
ty LA[23:17] setup time to BALE negative transition 20 - ns
tr SBHE* setup time to BALE negative transition 20 - ns
t3 LA23:17 hold time from BALE negative transition 20 - ns
ts SBHE* hold time from BALE negative transition 20 - ns
ts BALE high pulse width 20 ns

amm X I

BaLe _/( N
S

SBHE*

€]

£

NOTE: All signals shown are from ISA bus.

Figure 7-2. BALE Timing (ISA Bus)
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Table 7-3. ROM Enable Timing (ISA Bus)
Symbol Parameter : MIN MAX Units
ty BEO# (as EROM*) low delay from SMEMR* low - 30 ns
tr BEO# (as EROM*) high delay from SMEMR"* high - 20 ns

NOTE: In ISA mode, BEO# is used as an optional BIOS EPROM enable.

(ISA Bus) SMEMR* —j\
('6245) BEO# (as EROM*)
LH j\ l"— ta j

Figure 7-3. ROM Enable Timing (ISA Bus)

Table 7-4. AEN Timing (ISA Bus)

Symbol Parameter MIN MAX Units
ty AEN setup time to IOR* or IOW* low 5.0 - ns
t AEN hold time from IOR* or IOW* high 5.0 - ns

NOTE: AEN high, as shown below, causes the CL-GD6245 to disregard the /O cycle.

IOW* or IOR*

AEN
NOTE: All signals shown are from ISA bus.

Figure 7-4. AEN Timing (ISA Bus)
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Table 7-5. CLK2 and CLK1X Timing (Local Bus)

CLK2 CLK1X
Symbol Parameter Units
MIN MAX MIN MAX

ty Rise time - 4.0 - 4.0 ns
to Fall time - 4.0 - 4.0 ns
3 Positive high pulse width 40 60 40 60 %15
ty Negative low pulse width 40 60 40 60 % 15
ts Period 12,5 - 20 - ns

(Local Bus) CLK2

CLK1X

NOTE: CLK1X is a divided-down signal from the system’s central clock source.

Figure 7-5. CLK2 and CLK1X Timing (Local Bus)

199 S — 123
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Table 7-6. Reset Timing (’386 Local Bus)

Symbol

Parameter

MAX

Units

t CPU-RESET hold time from CLK2

4.0

ns

to CPU-RESET setup time to CLK2

2.0

ns

NOTE: Applies to '386 only. For ’486, CPU-RESET can be tied to RESET.

(Local Bus) CLK2

(Local Bus) CPU-RESET

@2 or d1

2

Figure 7-6. Reset Timing (Local Bus)
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Table 7-7. ADS#, LDEV#, and LBS# Timing (’386DX and ’486 Local Bus)

Symbol Parameter MIN MAX Units
t Address, status, ADS# setup time to CLK1X 5.0 - ns
ts LDEV# low delay from address, status (20-pF loading) - 15 ns
t3 LBS16# low delay from address, status - 15 ns
ty LDEV# high delay from address, status - 18 ns

CLK1X
le— 14

(Local Bus) A[;:i":gk > < >
(Local Bus) ADS# —\ /

('6245) LDEV#

(\

(6245) LBS164#

NOTE: CLK1X is a divided-down signal from the system’s central clock source.

Figure 7-7. ADS#, LDEV#, and LBS# Timing ("386DX and '486 Local Bus)
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Table 7-8. LDEV# Timing ('386SX Local Bus, Pipelining Shown)
Symbol Parameter MIN MAX Units
t LDEV# delay from address - 25 ns
NOTE: The Pin T1P designates the pipeline mode.
TIP T2P TP T2P
(Local Bus) CLK2 |
(Local Bus) A[23:2], X
M/IO# Pipelined Address Cycle ‘>( Pipelined Address Cycle x
(Local Bus) ADS# \—/————\ /
(°6245) RDY#
\ (Input) [
— 7
~ ]
(’6245) LDEV#

NOTE: CLK1X is a divided-down signal from the system’s central clock source.

Figure 7-8. LDEV# Timing (’386SX Local Bus, Pipelining Shown)
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Table 7-9. RDYi# Delay (Local Bus)
Symbol Parameter MIN MAX Units

t RDY# active delay from CLK1X - 12 ns

to RDY# 'high’ delay from CLK1X - 12 ns

t3 RDY# high before high-impedance - 0.5 CLK1X2

2 CLK1X, when used as a unit in this table, refers to a CLK1X period.

CLK1X

RDY#
NOTE: CLK1X is a divided-down signal from the system’s central clock source.

Figure 7-9. RDY# Delay (Local Bus)

Table 7-10. Read Data Timing (Local Bus)
Symbol Parameter MIN MAX Units
ty Read data setup time to RDY#, READY# low 15 - ns
to Read data hold time from RDY#, READY# high 12 - ns

CLK1X _/w

N

D[15:0]

Y t

RDY#,
READY#

NOTE: CLK1X is a divided-down signal from the system’s central clock source.

Figure 7-10. Read Data Timing (Local Bus)
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Table 7-11. Self-Refresh DRAM Timing (Display Memory Bus)
Symbol Parameter MIN MAX Units
t4 CAS* low setup time to RAS* low setup time 100 300 ns

('6245) CAS*[3:0] \\

(6245) RAS*[1:0]

Figure 7-11. Self-Refresh DRAM Timing (Diéplay Memory Bus)

]
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Table 7-12. Read Timing (Display Memory Bus)
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Symbol Parameter MIN? MAX® Units®
4 Row address setup time to RAS* low 5.0 - ns
to Column address setup time to CAS* low 5.0 - ns
t3 RAS* low to CAS* low delay 25 - MCLK
ta Row address hold time from RAS* low 1.0 - MCLK
ts Column address hold time from CAS* low 1.0 - MCLK
ts Data valid delay from RAS* low - 4.0 MCLK
t; Data valid delay from CAS* low - 1.5 MCLK
ts Data valid delay from column address valid - 20 MCLK
tg RAS* precharge (RAS* pulse width high) 3.0 - MCLK
tio Read cycle time 7.0 - MCLK
t1 Read command hold time from CAS* high 0.5 - MCLK
ti2 CAS* precharge (CAS* pulse width high) 0.5 - MCLK
t3 RAS* pulse width low 4.0 - MCLK

RAS* pulse width low (Page mode) - 32 us
tia CAS* pulse width low 1.5 - MCLK
Y5 Read data hold time from CAS* high 10 - ns
t6 Read command setup time 5.0 - ns
ty7 Data valid delay from OE* low - 1.5 MCLK
ts Read command hold time from RAS* high 1.0 - MCLK
tio RAS* hold time from OE* low 1.5 - MCLK
tao CAS* ’high’ setup time to RAS* low (precharge time) 0.5 - MCLK
toy RAS* low to CAS* high 4.0 - MCLK
to CAS* cycle time 20 - MCLK
ts Read data hold time from OE* high 10 - ns

2 The memory interface specifications are valid from 0°C to 70°C at operating voltages of 3.3+ 0.3V and 5.0+ 0.25 V.
b MCLK, when used as a unit in this table, refers to an MCLK period.

September 1994
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to
t3 ty
g AS* |
(‘6245)R —\ ) o\
t21 o7}
too— ts tig ti2
('6245) CAS'_J,— N/ f

(6245) MA[9:0] Q\)[ 4@( ‘—Eﬁx D AN\ E
ty > t > ts

ts

t
r_t16_> 11

(6245) WE* NN NN

» t1 9™
(6245) OE*
m
t7 4 5
[e—tg—>
—t23

ts
(DRAM) MDJ[15:0] HighZ 4 >—<:/
N’/
Figure 7-12. Read Timing (Display Memory Bus)
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Table 7-13. Write Timing (Display Memory Bus)

Symbol Parameter MIN? MAX® Units®
ty Address setup time to RAS* low ’ 5.0 - ns
ta Address setup time to CAS* low 5.0 - ns
t3 RAS* low to CAS* low delay 25 - MCLK
ty Row address hold time from RAS* low 1.0 - MCLK
ts Column address hold time from CAS* low 1.0 - MCLK
ts RAS* precharge (RAS* pulse width high) 3.0 - MCLK
t7 Write cycle time 7.0 - MCLK
tg CAS* precharge (CAS* pulse width high) 0.5 - MCLK
tg CAS* ’high’ setup time to RAS* low (precharge time) 0.5 - MCLK
t0 RAS* low to CAS* high 4.0 - MCLK
t41 CAS* cycle time 2.0 - MCLK
t12 CAS* pulse width low 1.5 - MCLK
ti3 RAS* pulse width low 4.0 - MCLK

RAS* pulse width low (Page mode) - 32 us
tiq WE* low setup time to CAS* low 0.5 - MCLK
tis WE? low hold time to CAS* low 0.5 - MCLK
te WE?* low pulse width 1.0 - MCLK
ty7 Write data setup time to CAS* low 5.0 - ns
tg Write data hold time from CAS* low 1.0 - MCLK
tig WE* low to CAS* high delay time 1.0 - MCLK

2 The memory interface specifications are valid from 0°C to 70°C at operating voltages of 3.3+ 0.3V and 5+ 0.25 V.
b MCLK, when used as a unit in this table, refers to an MCLK period.
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7

ti3 6
(6245) RAS* — J,_—\
\ \—

ty — t3 tio tg
S
('6245) CAS* -J_ N/

S| t5

('6245) MA[9:0] ‘_J&‘

ti4

(°6245) WE* J [ ts
\. N 4
tis

to

t7

High-Z

(DRAM) MD[15:0]

PaN
ﬁr

Figure 7-13. Write Timing (Display Memory Bus)
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Table 7-14. CAS*-before-RAS* Refresh Timing (Display Memory Bus)

Symbol Parameter MIN MAX Units?
ty CAS* low setup time to RAS* low 1.0 - MCLK
t RAS* low pulse width 4.0 - MCLK
t3 RAS* high pulse width 3.0 - MCLK
t4 CAS* hold time for refresh 15 - MCLK
ts Refresh cycle period 7.0 - MCLK
ts CAS* pulse width high (pre-charge time) 2.0 - MCLK
t; RAS* high to CAS* low (pre-charge time) 1.0 - MCLK

2 MCLK, when used as a unit in this table, refers to an MCLK period.

NOTE: There are either three or four RAS* pulses while CAS* remains low.

t t
('6245) RAS*[1:0] 2 s
<-t1
i t7 =
('6245) CAS*[3:0] .
—\
ts it
ts

Figure 7-14. CAS*-before-RAS* Refresh Timing (Display Memory Bus)
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Table 7-15. Reset Timing
Symbol Parameter MIN MAX Units
ty RESET pulse width high 12 - MCLK 2
t> MDI[15:0] setup to RESET negative edge 2.0 - ns
t3 MDI[15:0] hold from RESET negative edge 5.0 - ns
ts RESET low to first IOW* 12 - MCLK?2
2 MCLK, when used as a unit in this table, refers to an MCLK period.
|
J A
(ISA or Local) RESET \
t2 >
le— 13
(DRAM) MD[15:0] —1gh-Z Data
ty !

{iSA Bus) iOW*

Figure 7-15. Reset Timing
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Table 7-16. STN Monochrome and Color Passive LCD Interface Timing
Symbol Parameter M2DD-8 | M2SS-4 | C8DD-16 | C8DD-8 | C8SS-16 | C8SSI-d-8 Units
y! (Mono.) | (Mono.) | (Color) | (Color) | (Color) (Color)
ty FPVDCLK period 4T-5 4T -5 25T-5 T-5 5T-5 5T-5 ns
to FPVDCLK high time 2T-5 2T-5 T-5 0.5T-5 2T-5 T-5 ns
t3 FPVDCLK low time 2T-5 2T-5 T-5 0.5T-5 2T-5 4T-5 ns
tq FPVDCLK rise and 5 5 5 5 5 5 ns
fall time MAX MAX MAX MAX MAX MAX
ts Data setup time 2T-10 2T-10 T-5 0.5T-5 2T-10 T-10 ns
ts Data hold time 2T-10 2T-10 T-5 0.5T-5 2T -10 T-10 ns
ty FPVDCLK low to 4T-10 | 4T-10 T-5 2T-10 4T-10 2T-10 ns
LLCLK low
tg FPVDCLK low from 4T-10 | 4T-10 T-5 2T-10 4T-10 2T-10 ns
LLCLK low
tg LLCLK high time 3T-56 3T-5 3T-5 3T-5 3T-5 3T-5 ns
tio LFS high setup to 2T 2T 2T 2T 2T 2T ns
LLCLK low typical typical typical typical typical typical
Y1 LFS high hold time to 2T 2T 2T 2T 2T 2T ns
LLCLK low typical typical typical typical typical typical
ti2 MOD delay from 300 300 300 300 300 300 ns
FPVDCLK high MAX MAX MAX MAX MAX MAX
NOTES:

1) T, when used in this table, is the VCLK period (in units of ns).
2) Values are MIN unless specified otherwise.
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lll

('6245) LLCLK \ j—/—\_—

t1s

(6245) FPVDCLK —/] \_/_\L '

1t
('6245) Data

= —
(’6245) LFS \

-J

('6245) MOD

Figure 7-16. STN Monochrome and Color Passive LCD Interface Timing
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Table 7-17. LCD Interface Timing
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Symbol Parameter MIN? MAX® Units
t FPVDCLK period T-5 - ns
ty FPVDCLK high time 0.25T -5 - ns
t3 FPVDCLK low time 0.25T-5 - ns
ty FPVDCLK rise and fall time - 10 ns
ts Data setup time 0.25T-5 - ns
ts Data hold time 0.25T-5 - ns
t7 FPDE setup to FPVDCLK 0.25T-5 - ns
tg FPDE hold to FPVDCLK 0.25T-5 - ns -
t9 Vertical front porch 0 30 lines
t10 Vertical back porch 1 3 lines
t4q VSYNC width 1 2 lines
ti2 Vertical cycle time - 60 Hz typical

2 T, when used in this table, is the VCLK period (in units of ns).

b VSYNC pulse width is programmable with a choice of one line period or two line periods. Refer to the explanation of ERF4.
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('6245) FPVDCLK
ts »re—o1tsg
('6245) Data l

-t ‘ tg
- JJ
(6245) FPDE

/_
Color TFT

ti2
le— t44
('6245) VSYNC — ' l, 5 — )
- NNAA
('6245) FPDE N-\_/_\_ -

Monochrome TFT

Figure 7-17. LCD Interface Timing
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Table 7-18. Clock Frequency Synthesizer Input
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Vpp=3.3+03V Vpp=5.0+0.25V
Symbol Parameter
MIN MAX MIN MAX

4 Input clock rise time 1.0ns 7.0ns 10ns 70ns
ta Input clock fall time 1.0ns 7.0ns 1.0ns 7.0ns
t3 Input clock low period of 40% of to kp 60% of to kp 40% of to kp 60% of to xp

duty cycle
t4 Input clock high period of 40% of tc kp 60% of tc kp 40% of tc kp 60% of to kp

duty cycle
ts Input clock OSC period 69.84ns-0.1% | 69.84ns+0.1% | 69.84ns-0.1% | 69.84ns +0.1%

(frequency) (14.318 MHz) (14.318 MHz) (14.318 MHz) (14.318 MHz)
Vin Input high voltage 20V Vpp voltage 20V Vpp voltage
Vi Input low voltage Ground 05V Ground 08V

t t

Vin
osc
Vi
t3 Y
ts
Figure 7-18. Clock Frequency Synthesizer Input
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7.8 VCO, MCLK, and VCLK Values

Two programmable VCOs (voltage-controlled oscillators) determine the MCLK and VCLK frequencies.
The MCLK frequency, which determines the memory timing and sequencing, is determined by VCO 1
and programmed by registers SRB, SRC, SRD, SRE, SR1B, SR1C, SR1D, and SR1E. The VCLK fre-
quency, which determines the timing for driving the display, is determined by VCO 2 as shown in
Figure 7-19 and programmed by registers SRF and SR1F. Table 7-19 lists the frequency ranges for the
voltage values supplied to the VCO.

VCO1 |— MCLK

Divide .
by 2 Multi-
plexor

VCO 2

—» VCLK

Figure 7-19. VCO, MCLK, and VCLK Design

Table 7-19. Minimum and Maximum Frequencies for VCO Circuits

Voltage Supply to VCO
Signal 33V 5.0V
MIN (MHz) | MAX (MHz) | MIN (MHz) | MAX (MHz2)
Sequencer VCO 3 80 18 130
Video VCO 4 90 17 108
MCLK 25 50 25 50
VCLK 12 45 70 65

ELECTRICAL SPECIFICATIONS ADVANCE DATA BOOK v1.1
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8. PACKAGE SPECIFICATIONS

A J

A

26.00 (1.024) BSC

l«———— 24,00 (0.948) BSC ———————»|
e ST
‘ AR AR AR AR AARARRRRARAR
2 - E
= =
== E=z BSC
a8 = CL-GD6245 =
B =< 176-Pin VQFP ==
= -
r% . Pin 1 Indicator %

NOTES:

1) Dimensions are in millimeters (inches), and controlling dimension is millimeter.

2) Drawing above does not reflect exact package pin count.

3) Before beginning any new design with this device, please contact Cirrus Logic for the latest package information.
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9. ORDERING INFORMATION EXAMPLE

CL —GD6245 - 65 -VC -
Cirrus Logic, Inc. :l— -[- Revision t

Graphics, Display 'éemgerature Ba:nge:
= Commercial

Part Number

Data Rate: Fackage Type:
65-MHz Maximum Vides Ciook V = Very-tight-pitch Quad Flat Pack

T Contact Cirrus Logic for up-to-date information on revisions.
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Index
Numerics (o]
256-Color mode 60 CAS*/WE* 29
350-vertical-line display mode 102 CASO0* 30
400-vertical-line display mode 103 CAS1* 30
480-vertical-line display mode 101, 104 chip ID 96
CLK 23
A CLK1X 23
A[25:1] 21 CLK2 23

AC specifications 118—139
See also timing 118

ACTI 31, 86

ACTI functionality 44

address decoding and latching 37

ADR[23:2] 16, 21

ADR[25:24] 21

ADS# 17,22

AEN 17

Alphanumeric mode, 132-column 111

attribute controller 36

automatic text expansion 38

automatic vertical centering 38
enable 87

automatic vertical graphics expansion 38
enable 87

B[5:0] 28
background color 56
backlight timer 44, 61, 86, 93

CLK32K 32, 86
CLK32K status 97
color lookup table 44
COMMAND pin, timing adjust 72
connection examples
'386DX local bus 8
’386SX local bus 7
'486DX local bus 6
dual-scan monochrome panel 9
dual-scan STN color panel 6
ISA bus 9
TFT color panel 7-8
CPU
bandwidth 73
interface threshold 72
write buffer 35
depth control 66
CPU-RESET 17,23
CRT
controller 35
enable 91
video modes 4647

BALE 17 _
BEO# 17,22 CRTC registers for LCD 85
BE1# 17,22 CRTVDD 33
BE2# 16,22 current, injection 113
BE3# 16, 21 CvDD1 33
BHE# 22 CvDD2 33
blanking D
control 82
horizontal 55 D[31:0] 22
vertical 55 DAC
BLE# 22 extended colors 70
BLUE 25 specifications 117
BS16# 22 DACVDD1 33
burst mode support 37 DACVDD2 33
BUSCONF* 16, 21 DACVSS1 34
BUSCONF* status 98 DACVSS2 34
BVDD1 33 DAT[15:0] 17
BvDD2 33 DAT[31:0] 22
September 1994 o ———— — {43
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data interface, 8- or 16-bit 107
DC specifications 114-117
clock frequency synthesizer 116
digital 114
output loading 115
palette DAC 116
display memory
arbitrator 35
data latches 79
sequencer 35
display mode 13h 99
display start address, double-buffered 81
dithering 39, 41, 89
option 108
option select 107
DRAM
interface threshold 72
type select 97
dual- or single-scan monochrome panel select 107
DUALCAS 29, 97
dual-frequency clock synthesizer 36
dual-scan color STN select 73

EROM* 17
extended address wrap 82
extended display start address, bit 16 82
Extended Write modes 56—58
select 79
Extension registers access 59

-

FIFO latency 73
flat panel class select 84
flat-panel video modes 48
foreground color 57
foreground text enhancement 107
FPBACK 31, 93

output 94

override 94
FPDE 27, 82
FPVCC 31

output 94

override 94
FPVDCLK 27

enable 106

inversion 106
FPVEE 31
frame accelerator enable 66
frame rate modulation 38
functional description 35—45

G

G[5:0] 28
graphics cursor 112
enable 70
pattern select 71
X position 68
Y position 69
Graphics mode
dithering 89
reverse video 88
grayscale
alternate mode 107
disable 5and 11 110
disable 7and 9 110
mapping 88
maximum generated 88
number of 40
GREEN 25

H

horizontal total
40-column display 100
80-column display 99
enable 100
host-bus configurations 15
HSYNGC 25
HSYNC counter for TFT panel 109

injection current 113

INTCLK* 30

interlace end 80

interlaced timing enable 81
interlaced-frame field number 55
INTR 23

IOCHRDY 18

INAQank 10
IVuolilo 10

IOR* 18
IOW* 19
IREF 26
IRQ 19,23
IRQ9 19

L

LA[23:17] 16
LBS16# 19, 22
LBTO 19, 21
LBTO status 98
LBT1 20-21
LBT1 status 97
LCD enable 91
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LCD Timing registers enable 86
LD[3:0] 27
LD[7:0] 28
LDEV# 18,23
LFS 27

invert 85

output 106

vertical counter 101-105
line-pulse width selection 107
LLCLK 27,90

invert 85

output 106

M/IO# 20, 23
MA[9:0] 29
MAVDD 33
MAVSS 34
MCLK 140
frequency 66, 76
VCO in Suspend mode 85
MD[15:0] 29
MEMCS16* 19, 61
MFILTER 32
MOD 27
polarity 90
source 90
MVDD1 34
MVDD2 34

normal mode 41

NPD 31

NPD status 97

number of colors 4041
number of grayscales 40

(o)

OE* 29
Offset 0 77
Offset 1 78
register enable 79
ordering information example 142
0SC 32
OSC disable in Suspend mode 72

P

package specifications 141
packed-pixel 60, 79
palette DAC 36

panel class select 60, 62

September 1994 ANGE DATA BOOK v1.1
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pin descriptions 15, 34
pin diagram 5
pin summary tables 10-14
power
dissipation 113
management and sequencing 41
sequencing 44
-up or -down activity 97
power supply voltage 113
PVDD1 34

R[5:0] 28

RAS* 29

RAS* timing select 66

RDY# 18, 23-24

RDY# minimum delay 72

RDYRTN# 19, 23

READY# 24

RED 25

refresh per scanline 73

REFRESH* 19

register summary tables 50-54

registers
CL-GD6245 Extension registers 59-98
Extended External/General and VGA Graphics

Controller registers 55-58

LCD Timing registers 99—-110

RESET 20, 23-24

S

SA[16:0] 16
SBHE* 17
SD[15:0] 17
shift-clock
delay for TFT panel 108
select for STN panel 107
SMEMR* 20
SMEMW* 20
STANDBY 31
Standby mode 42
activate 92
CRT-only 106
enable 91
FPBACK override 94
FPVCC override 94
timer 93
Standby timer 61, 86
SUDI[7:0] 28
SUSPEND 31

INDEX
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CL-GDé6245
LCD VGA Controller

Suspend mode 43
activate 92
clock source 86
CRT-only 106
debounce timer 94
Hardware-Controlied 43
MCLKVCO 85
refresh 92
Software-Controlled 43
VCLKVCO 85
SUSPEND polarity 61
symmetrical DRAM addressing 61

T

temperature, operating and storage 113
testing 55, 95
text cursor blink disable 82
Text mode
contrast enhancement 89
reverse video 88
shading 92
TFT panel data format 108
timing
clock frequency synthesizer 139
display memory bus
CAS*-before-RAS* refresh 133
read 129
self-refresh DRAM 128
write 131
ISA bus
AEN 122
BALE 121
bus signals 119
ROM enable 122
local bus

ADS#, LDEV#, and LBS# for '386DX and

486 125
CLK2 and CLK1X 123
CPU-RESET for '386 124
LDEV# for '386SX 126
RDY# delay 127
read data 127
reset 134
STN monochrome and color passive LCD
interface 135
TFT panel interface 137
TWR* 30

U

UD[3:0] 27
UD[7:0] 28

v

VAVDD 34
VAVSS 34
VCLK 140
denominator 74
frequency 64, 74
numerator 64
post-scalar 74
VCO in Suspend mode 85
VCO (voltage-controlled oscillator) 140
vertical blanking 82
vertical retrace 55
VFILTER 32
VGA register port map 49
video FIFO 35
video memory bandwidth 73
video mode tables 46, 48
voltage on pins 113
VSS1-VSSi11 34
VSYNC 25
odd field 80

w

W/R# 18,24

waveform. See timing 118
WE* 29

WEO0*/CASO0* 30
WE1*/CAS1* 30

Write modes 58
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Direct Sales Offices

Domestic

N. CALIFORNIA
Fremont

TEL: 510/623-8300
FAX: 510/252-6020

Sacramento
TEL: 916/933-4200
FAX: 916/933-4211

S. CALIFORNIA
Los Angeles

TEL: 714/573-9911
FAX: 714/573-4665

Westlake Village
TEL: 805/371-5860
FAX: 805/371-5861

NORTHWESTERN AREA
Portland, OR

TEL: 503/620-5547

FAX: 503/620-5665

ROCKY MOUNTAIN
AREA

Denver, CO

TEL: 303/786-9696
FAX: 303/786-9695

SOUTH CENTRAL
AREA

Austin, TX

TEL: 512/255-0080
FAX: 512/255-0733

Dallas, TX
TEL: 214/252-6698
FAX: 214/252-5681

Houston, TX
TEL: 713/257-2525
FAX: 713/257-2555

CENTRAL AREA
Chicago, IL

TEL: 708/781-3500
FAX: 708/781-3507

NORTHEASTERN
AREA

Andover, MA

TEL: 508/474-9300
FAX: 508/474-9149

Philadelphia, PA
TEL: 215/625-0781
FAX: 215/625-0731
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SOUTHEASTERN ITALY
AREA Milan
Atlanta, GA TEL: 39/2-3360-5458

TEL: 404/623-4653
FAX: 404/497-0414

Raleigh, NC
TEL: 919/859-5210
FAX: 919/859-5334

St. Petersburg, FL
TEL: 813/823-7506
FAX: 813/823-7402

International

GERMANY

Munich

TEL: 49/81-52-40084
FAX: 49/81-52-40077

FRANCE

Paris

TEL: 33/1-48-12-2812
FAX: 33/1-48-12-2810

HONG KONG
Tsimshatsui

TEL: 852/376-0801
FAX: 852/375-1202

FAX: 39/2-3360-5426

JAPAN

Tokyo

TEL: 81/3-3340-9111
FAX: 81/3-3340-9120

KOREA

Seoul

TEL: 82/2-565-8561
FAX: 82/2-565-8565

SINGAPORE
TEL: 65/353-2122
FAX: 65/353-2166

TAIWAN

Taipei

TEL: 886/2-718-4533
FAX: 886/2-718-4526

UNITED KINGDOM
London, England
TEL: 44/1727-872424
FAX: 44/1727-875919

The Company

Headquartered in Fremont, California, Cirrus Logic is a leading manufacturer of advanced integrated circuits for
desktop and portable computing, telecommunications, and consumer electronics. The Company applies its system-
level expertise in analog and digital design to innovate highly integrated, software-rich solutions. P

Cirrus Logic has developed a broad portfolio of products and technologies for applications spanning «
multimedia, graphics, communications, system logic, mass storage, and data acquisition.

The Cirrus Logic formula combines innovative architectures in silicon with system design expertise We deliver
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marketplace.

Cirrus Logic’s manufacturing strategy ensures maximum product quality, availability, and value for our
customers.

Talk to our systems and applications specialists; see how you can benefit from a new kind of semiconductor
company. .
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