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CIRRUS LOGIC

CL-GD6340

Preliminary Data Sheet

FEATURES

100% IBM® VGA compatible at the display level
Supports SImulSCAN™ — displays on CRT and
L CD simultaneously
Provides full-color VGAon 8-or512-color TFT(Thin
Film Transistor) and other active-matrix or color
STN (Super Twist Nematic) LCD panels:
— 256 display colors in Mode 13
- 16 display colors in Mode 12
Enhanced color palette
Supports VGA color modes on monochrome LCD
panels:
- 64 shade grayscale in Mode 13

(direct-multiplexed panels)
— 16 shade grayscale in Mode 12

(direct-muttiplexed pansels)
— Supports Automap™, color-to-grayscale mapping in

text and graphics modes
Support for monochrome, color TFT active matrix,
and color STN LCD panels
On-chip buffers and logic to support monochrome
and color active matrixand direct-multiplexed (Pas-
sive) LCDs, of both single- and dual-panel con-
struction
Fully integrated and compatible with the existing
CL-GD610/620 and CL-GD6410 VGA chipsets, as
well as future Cirrus Logic flat panel controllers

(cont. next page)

Color LCD

Interface Controller

OVERVIEW

The CL-GD6340 color LCD (Liquid Crystal Dis-
play) interface controller provides full-color VGA
graphics on LCD panels. By using proprietary
techniques for color shading, the CL-GD6340 is
able to increase the number of colors that the LCD
panel can display. On an eight-color active-matrix
LCD panel, a palette of over 4,000 display colors
can be generated, from which up to 256 colors can
be displayed at one time in VGA Mode 13. On a
512-color active-matrix LCD panel, the number of
available colors is over 185,000. The CL-GD6340
also provides a palette of over 226,000-color pal-
ette on eight-color STN panels, as well as up to 64
shades of gray on monochrome panels.

The CL-GD6340 integrates the foliowing major
functions:

- Shading logic for generating grayscale and color on
LCDs,

(cont. next page)

Functional
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FEATURES (cont)

m 32 MHz operation for compatibility with high-per-
formance VGA chips

m Support for flat panels includes buffers to the
panels, STN LCDs with monochrome (single and
dual panels) and color (single and dual panels)

m Packaged in ElAJ-standard 100-pin plastic Quad
Flat Pack (QFP) package

m Low-power CMOS construction

m Enhanced power management features

m Provides power-up/down sequence control to flat
panel displays

N Programmable grayscale circuits

m Integrated CRT RAMDAC compatible with IMS®
171/174 or Brooktree® 471/475

® Low chip count solution

ADVANTAGES

& Expands the humber of display colors

u Flexible architecture inciudes a programmable
panel interface with butfers, timing, and power
sequencing logic

# Provides simultaneous display on analog CRT
and digital LCD (SimulSCAN)

—CL-GD6340-based portable computers, driving internal
and external displays simultaneously, can be used for live
presentations

u Integrates VGA RAMDAC

m Provides LCD image quality comparable with that
of a CRT in all VGA modes

® Thousands of display colors provide subtlety of
shading necessary for real-life and three-dimen-
sional images

m Supports multiple panels and types; color, mono-
chrome, passive, and active-matrix panels

B Provides a highly integrated solution for mini-
mum-form-factor designs

CL-GD6340
Color LCD Interface Controller

OVERVIEW (cont.)

- Highly programmable flat-panel interface with buffers,
timing, and power sequencing output that enables the
use of many different panels from various manufactur-
ers, and

- RAMDAC with RGB color lookup table and digital-to-
analog converter

The CL-GD6340 is optimized to provide full VGA
graphics on monochrome or color LCD panels. The
programmable architecture allows the flexibility to
support LCD panels from a large variety of vendors,
as well as other display technologies including gas
plasma, electro-luminescent, and CRT.

The CL-GD6340 handles subtle gradations of shade
and hue, expands the total color (or grayscale)
capability of an LCD, and provides a display quality
that compares to an analog CRT. With a complete
Cirrus Logic color LCD VGA solution, even eight-
color panels can support all VGA modes (including
Mode 13), displaying 256 colors simultaneously
from a palette of thousands. This color range is
critical to lifelike, three-dimensional images, and is
increasingly important for graphical user interfaces.

The CL-GD6340 can simultaneously drive analog
CRTs and digital outputs to LCD panels. lts inte-
grated RAMDAC enables the design of a minimum-
size VGA solution, providing unequaled color ca-
pacity for the portable and flat panel markets.
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SimulSCAN Operation

SimulSCAN operation, a Cirrus Logic technique for allowing simultaneous CRT and LCD operation, is a
feature unique to the Cirrus Logic controllers. SimulSCAN allows the portable computer to become a key
part of presentation environments for sales force automation, field service, and educational organizations.

SimulSCAN Functions SimulSCAN Features

0 Simultaneous display on internal LCD and 0 An external display for audience presentations
external CRT — fixed frequency or multi-frequency analog CRT

0 Compatible with VGA modes O An internal display for computer operation

— single-scan or dual-scan LCD (6.3 MHz
panel speed required for dual-scan LCD)

0 Compatible with VGA applications software 0 Reverse intensity (optional) on the internal mono-
chrome display; simultaneous with normal opera-
tion of the external display

SimulSCAN allows the portable computer to be used in large audience presentation/demonstration envi-
ronments. With SimulSCAN, the computer provides an analog RGB video signal for overhead projection
systems, standard CRTSs, or large-screen CRTs, for the audience to view while maintaining operation of
the computer’s internal LCD display for the computer operator to view.

To achieve SimulSCAN operation, the CL-GD6340 provides separate CRT and LCD display data output
paths. Resolution-mapping logic converts the various CRT resolutions to the fixed resolution of the LCD.
Clock management logic converts the CRT timing to LCD timing, and CL-GD6340 is able to provide clock
signals at different rates to two disptays simultaneously. The Frame-Accelerator stores half of the screen
image, and effectively re-formats the data path to dual-scan LCDs.
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1. PININFORMATION

The CL-GD6340 is available in a 100-pin Quad Flat Pack (QFP). The diagram below shows the pinout of
this package.

1.1 Pin Diagram

PANEL EXTERNAL
INTERFACE INTERFACE
|
&
xxxSoec9 9297 3%23 23228
XpQOQEL o o ERE s EERE EREE8052e
o‘i'.n:mouaooozgnoogocaoZoaocswxzm
GRAPHIC Soomamaddadaodaac>adanaddanadTuwn FRAME-
CONTROLLER —| LU LU LV L L] | ACCELERATOR
INTERFACE r SRR RO R RBBEBEI BV BRRIGERBIANS INTERFACE
Po—{81 50 [— FRAD8
P12 O e9f-rnaor
p2—{83 48 — FRAD6
pa—]84 47 }— FRADS
P4—]85 46 J— FRAD4
ol s
Pe—]87 44—
—] - 43 — GND
ar CL-GD6340 sEse
Senoe o1 100-Pin QFP @ F vee
SENSE 91 - —
EXTERNAL — PWRDWN*—{92 n 39 |— FRRAS
INTERFACE Vaa—} 93 38 [~ FACAS
R—94 37 p— FROE®
c—{95 36 |— FRWE*
CRT — 8—f9%6 35 ;—::? -
— 34—
INTERFACE P 33 f—sA2
avswwe— (D @ 32 f— SA3
BHSYNC_ 100 O=NMT DO~ N - - ~ a Sha
\ TFNOSTOONDNE ~ = == RNN Nm?@?ﬁmﬁgg )
IBARBERRARAREESANRARANREARNEREEN
Egoggggégﬁoagcmoaoc%$$ggég55%5
GRAPHIC =2 il
CONTROLLER ~—] L Il
INTERFACE | [
CPU POWER CPU
INTERFACE  SEQUENCING INTERFACE
INTERFACE
(") Denotes negative true signal
346340-1
Figure 1-1. CL-GD6340 Pin Diagram
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1.2 Pin Assignment Table

CL-GDé6340
Color LCD Interface Controller

Description

System Reset

Latched CPU Address Bus

CPU Data Bus

Address Enable for DMA usage only
Read Enabie to internal registers
Write Enable to internal register

Oscillator Input must be connected to a clock, usually the 14 MHz
system osciltator.
Power-Down Input

Pixel Data Bits [7:0]
Master Clock

Video Blanking Signal
Display Enable
Horizontal Sync
Vertical Sync

Monitor Sense Output

Current Reference Input.

An external current reference must sink 6.7 mA.

Analog Power

Analog Ground

Output, high-impedance current source to directly drive a doubly
terminated 75 ohm coaxial cable.

Buffered HSYNC for direct connection to an analog monitor.
Buffered VSYNC for direct connection to an analog monitor.

Buffered LCD Frame Start
Buftered MODulation
Panel Data

Buffered Column Line Clock for TFT/STN Panels
Buffered Row Line Clock for TFT Panels

Enable Row Line Clock for TFT or Display Enable
Butfered Shift Clock to Panel Shift Register
Power Sequence Control Bit 1 (Vcc on)

Power Sequence Control Bit 0 (Vee on)

Symbol Pin Type
CPU INTERFACE (28 PINS)
RESET 8 |
SA[15:0] 20-35 1
D[7:0] 11,12, 14-19 110
AEN 6 |
IORD* 5 [
IOWR* 4 |
EXTERNAL INTERFACE (2 PINS)
REFOSC 54 1
PWRDWN* 92 |
GRAPHIC CONTROLLER INTERFACE (14 PINS)
P[7:0] 81-88 IC
MCLK 80 IC
BLANK* 90 IC
DE 3 IC
HSYNC 2 iIC
VSYNC 1 iC
SENSE 91 O
CRT INTERFACE (8 PINS)
IREF 97 OA
Vaa 93 P
GNDaa 98 G
R,G,B 94-96 OA
BHSYNC 100 TO
BVSYNC 99 TO
PANEL INTERFACE (24 PINS)
BLFS 79 TO
BMOD 55 TO
PDATA[15:0] 56-59, 61-64 TO
66-69, 71-74
BCLCLK 76 TO
BRLCLK 78 TO
BENRL/DEN 75 TO
BSHCLK 77 TO
FPVCC 9 O
FPVEE 10 O
6 PRELIMINARY
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CL-GD6340
Color LCD Interface Controller
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1.2 Pin Assignment Table (cont.)

!

Symbol Pin Type Description
FRAME-ACCELERATOR MEMORY INTERFACE (16 PINS)
FROE* 37 O Frame-Accelerator Output Enable
FRCAS* 38 (0] Frame-Accelerator CAS*
FRRAS* 39 (o} Frame-Accelerator RAS*
FRWE* 36 O Frame-Accelerator Write Enable
FR-AD[8:0] 41, 42,44-50 110 Frame-Accelerator Multiplexed Address/Data
FR-D[11:9] 51,52,53 110 Frame-Accelerator Upper 3 bits of data for dual-scan color panels
POWER (8 PINS)
VCC 7,40, 65 P 3 VCC pads total
GND 13, 43, 60 G 5 GND pads total
70, 89
NOTE:

The following conventions are used in the pin assignment tables:

(*) indicates that a signal is asserted low (TO) = CMOS Output
(G) = Ground () =TTL-Level Input

N (IA) = Analog Input (IC) = CMOS-Level Input
(I/0) = CMOS-Level Input/Output (OA) = Analog Output

(O) = CMOS-Level Output

(P) =Power

October 1991 —— S PRELIMINARY 7
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e~ CL-GDé6340
Color LCD Interface Controller
2. DETAILED PIN DESCRIPTION

The following conventions are used in the pin assignment tables: (*) indicates that a signal is asserted
low; (03) indicates Tri-state; (G) indicates Ground; () indicates TTL-Level Input; (IA) indicates Analog In-
put; (IC) indicates CMOS-Level Input; (I/O) indicates TTL-Level Input/Output; (O) indicates CMOS-Level
Output; (OA) indicates Analog Output; (O) indicates TTL-Level Output and (P) indicates Power.

2.1 CPU Interface (28 pins)
Symbol Pin Type Description

RESET 8 | System Reset: This input is normally connected to the System
Reset Bus Signal and is used as a hardware reset.

SA[15:0] 20-35 | Latched CPU System Address Bus: Demultiplexed address
bus for direct connection between the CPU and the CL-GD6340
for video RAM addresses and I/O register addresses.

D[7:0] 11, 12, 14-19 /O CPU Data Bus: Data Bus between the CPU and the chip for
video RAM addresses, /0 register addresses, and data. In CL-
GD610/620-controller-based systems, these pins are connect-
ed to the controller side of the Multiplexed Address/Data Bus
buffers. In CL-GD6410-based systems, these pins are either
connected to the controller side of the data buffers (if any) or di-
rectly to the system data bus. (if there are less than four ISA
Bus slots)

AEN 6 | Address Enable for DMA Usage Only: Host CPU bus signal
that distinguishes between DMA and non-DMA bus cycles. The
signal is high for a DMA Cycle.

IORD* 5 | Input/Output Read Enable to Internal Registers: When low,
this signal indicates that an IORD* Cycle is taking place. The
CL-GD6340 will respond only if proper I/O port addresses have
been decoded, and AEN is low.

IOWR* 4 | Input/Output Write Enable to Internal Register: When iow,
this signal indicates that an IOWR* Cycle is taking place. The
CL-GD6340 will respond only if proper I/O port addresses have
been decoded, and AEN is low.

8 PRELIMINARY L T October 1991
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Color LCD Interface Controller

2.2 External Interface (2 pins)
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Symbol Pin Type Description

REFOSC 54 | Osclllator Input: This signal is used to control the timing of the
CL-GD6340 power sequencing circuitry. This input must be
connected to a continuously running clock, usually the 14 MHz
system oscillator. (MIN = 5 MHz, MAX = 14.318 MHz)

PWRDWN* 92 | Power-Down Input: When this pin is asserted low, the

CL-GD#6340 goes into Suspend Mode.

2.3 Graphic Controller Interface (14 pins)

Symbol Pin Type Description

P[7:0] 81-88 IC Pixel Data Bits [7:0]: Input from the VGA controller.

MCLK 80 IC Master Clock: This is the display (pixel) clock from the VGA
controller.

BLANK* 90 IC Video Blanking Signal: When this signal is high, display on
screen is enabled. When low, screen is blanked.

DE 3 IC Display Enable: When this signal is high, it indicates valid dis-
play data. This signal is low during overscan or retrace and
pulses high for each line of non-displayed data.

HSYNC 2 iC Horizontal Sync: Horizontal Sync Input.

VSYNC 1 IC Vertical Sync: Vertical Sync Input.

SENSE 91 (0] Monitor Sense Output: IBM-standard analog SENSE output
to the VGA controller. This signal is used for detecting monitor
type and presence.

October 1991 PRELIMINARY 9
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Color LCD Interface Controller

2.4 CRT Interface (8 pins)

Symbol Pin Type Description

IREF 97 OA RAMDAC Current Reference Input: An external current refer-
ence must sink 6.7 mA.

Vaa 93 P RAMDAC Analog Power Input

GNDaa 98 G RAMDAC Analog Ground Iinput

R,G,B 94-96 OA Analog Red, Analog Green, and Analog Blue: High-imped-

ance PS/2-compatible current source to directly drive a doubly
terminated 75 ohm coaxial cable.

BHSYNC 100 TO Buffered Horlzontal Sync: For direct connection to an analog
monitor. The active polarity of this signal can be selected by Bit
6 of the Miscellaneous Output Register (/O address 3C2H), or
Bit 6 of the Timing Control Register (ER85).

BVSYNC 99 TO Buffered Vertical Sync: For direct connection to an analog
monitor. The active polarity of this signal can be selected by Bit
7 of the Miscellaneous Output Register (/O address 3C2H), or
Bit 7 of the Timing Control Register (ER85).

10 PRELIMINARY S — October 1991
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2.5 Panel Interface (24 pins)
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Symbol Pin Type Description

BLFS 79 TO Buffered LCD Frame Start: LCD frame start pulse indicates
the start of a new frame, reset of horizontal and vertical logic to
the first nibble of the first (of top and bottom panel) scanline.

BMOD 55 TO Buffered MOD: Buffered Modulation (AC Inversion) is used to

prevent DC polarization of LCD panels. The BMOD period is
programmable. See ERD9 for details.

PDATA[15:0] 56-59, 61-64, TO

Panel Data: Video data output for direct connection to LCD

66-69, 71-74 panels.

BCLCLK 76 TO Buffered Column Line Clock for TFT and STN panels: LCD
column clock used to load column drivers with horizontal shift
register data.

BRLCLK 78 TO Buffered Row Line Clock for TFT panels

BENRL/DEN 75 TO Enable Row Line Clock for TFT panels or Display Enable

BSHCLK 77 TO Buffered Shift Clock to Panel Shift Register: LCD line clock
used to latch column segment data into the horizontal shift reg-
isters.

FPVCC 9 o] Power Sequence Control Bit 1 (Vcc on): TTL-level output to
control flat panel logic voltage.

FPVEE 10 (@] Power Sequence Control Bit 0 (Vee on): TTL-level output to
control flat panei back-light power and contrast voltage.

October 1991 L " PRELIMINARY 11
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Color LCD Interface Controller
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2.6 Frame-Accelerator Memory Interface (16 pins)

|

Symbol Pln Type Description

FROE* 37 ocC Frame-Accelerator Output Enable

FRCAS* 38 oC Frame-Accelerator CAS*

FRRAS* 39 oC Frame-Accelerator RAS*

FRWE* 36 oC Frame-Accelerator Write Enable

FRAD[8:0] 41,42,44-50 1/O Multiplexed Frame-Accelerator Address/Data
FRD{[11:9] 51-53 /0 Upper three bits of data for color modes.

2.7 Power (8 pins)

Symbol Pin Type Description
VvCC 7,40, 65 P Three VCC pads, total.
GND 13, 43, 60, G Five GND pads, total.
70, 89
12 PRELIMINARY S October 1991
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CL-GD6340
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3. FUNCTIONAL DESCRIPTION

The data path in the CL-GD6340 operates as follows:
1) The Input P[7:0] is used to address the RAMDAC,
2) RAMDAC color values are modified by Stippling and Sum-to-Gray Logic, and

3) Output is then either stored into the Frame-Accelerator or sent to the Panel Interface Logic, which bit
shuffles the data according to panel type.

The following sections discuss each item in detail.

! 1
REFOSC —:—) 2 g < L \REF
=
1 [ & (——-:— Vaa
! €
PwrOWN' — | X § | GND":GB
: s
| SYSTEM )
; CLOCK Y 1
1
! RAMDAC 1
RESET ——>> I > i
1
1
D[7:0] <€——>| ] E —‘)‘ '
! E (Y] > 1
SA[15:0) —+—>| &Y » |
] = ) 1
AEN —1+—>> g 2 - ' SENSE
1 a< > . >
IORD* —4—3{ © E —>» | (TO GRAPHIC
1 nj | CONTROLLER
IOWR* — ¢+ 3> , INTERFACE)
'
) X BHSYNC
! X > . BVSYNC
1 BUFFERS
] E 1
. - ]
PI:0l—>| 3 w RGB SHADING i FPVEE
BLANK*— ! »1 £33 LOGIC POWER 1 FPVCC
! z: SEQUENCE : >
DE —+— > &
. Su INTERNAL ' BLFs,BMOD
HsYNe— > 2F g ) BCLCLK,
z > BSHCLK
_‘» < » »
VSYNC ! % PANEL BFI(%LK,BENRL/DEN
MCLK —— )1 INTERFACE ! >
1 | PDATA[15:0]
1 FRAME-ACCELERATOR : >
' CONTROLLER .
1 (FOR DUAL-SCAN PANELS) 1
! 1
L AL S [
FROE*,FRCAS*, FR-AD[8:4],FR-AD[3:0],
FRRAS*,FRWE* FR-D[11:9]
346340-2
Figure 3—1. CL-GD6340 Block Diagram
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3.1 CPU Interface

The CPU Interface connects the CL-GD6340 to the PC AT bus. The CPU Interface contains the signals
(JORD*, IOWR?*, AEN, SA[15:0], and Reset) required to latch information from the bus and ignore DMA
transfers. The Reset Signal resets all the registers, except scratch registers, to a known default state. in
addition to the above signals, a multiplexed Address/Data Bus is also needed.

There are two types of registers in the CL-GD6340: indexed and non-indexed. To read or write a non-
indexed register, an I/O Read or I/0 Write is sufficient. The CL-GD6340 decodes the address bits A[15:0]
along with the IORD* or IOWR* to determine which register is to be accessed, and the direction of the

data transfer.

An indexed addressing scheme is used to control access to the CL-GD6340 extension registers. in order
to read or write an extension register, the desired register's index must first be written to the Extensions
Index Register (ERX) with an 1/O Write. Upon the next /O Operation, the CL-GD6340 decodes the ad-
dress bits A[15:0] along with IORD* and IOWR* to determine which register is to be accessed and which
operation will be performed. If the selected register is an Extension Register, the Extensions Index Reg-
ister (ERX) is used as an index into the Extension Register set.

RESET —_—
D[7:0) <>
—>»
SA[15:0] 3 2y
DEcoDNG [ —> —>
AEN 3 EXTENSION >
REGISTERS CONTROL
IORD* ___y,
IOWR* 3
346340-3
Figure 3-2. CPU Interface
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3.2 Graphic Controller Interface

The data path is from P[7:0] through the 256 x 18 RAM. This RAM Output is then passed through the DAC
(to generate RGB signals) as well as the grayscale logic. During PWRDN* by External Pin, the R, G, and
B signals become ‘black’, and BHSYNC and BVSYNC become tri-stated.

1 [}
1 i
! 256 x 18 RAM X
t COLOR LUT
1 1
! 18 > :
Po-p7 —:——) ADDRESS [
' DATA >» !
1 ouT g DIGITAL 1
| -TO- 1
1 SUM-TO-GRAY ANALOG 1
) LOGIC | CONVERTER [
. (RGB) |
' | RGB
]
1 [}
1 1
BLANK® _| > :
X |
1 [}

————>» TO GRAYSCALE RAM

Figure 3-3. Graphics Controller Interface
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3.3 Frame-Accelerator Controller

The CL-GD6340 includes a proprietary Frame-Accelerator to allow the VGA controller to function at hatf
the clock rate of other controllers for a given refresh rate. The Frame-Accelerator allows the CL-GD6340
to take advantage of a duai-panel LCD configuration to refresh the entire display in half the time a screen
refresh would normally take. The CL-GD6340 sends frame data to one half of the display and to Frame-
Accelerator. As new data is stored in the Frame-Accelerator, the previous data is used to update the other
half of the display. The Frame-Accelerator and the CL-GD6340 then switch display and accelerator re-
sponsibilities. This occurs continuously and allows faster screen refresh with power dissipated by the sys-
tem.

UPPER HALF OF

CL-GD6340 - LCD PANEL RECEIVES
FRAME N AT

640 x 240 PIXELS

480 PIXELS

LOWER HALF OF
LCD PANEL RECEIVES

FRAME-
FRAME N+1 AT
ACCELERATOR 640 x 240 PIXELS

Y

640 PIXELS

UPPER HALF OF

CL-GD6340 LCD PANEL RECEIVES
FRAME N AT

640 x 240 PIXELS

LOWER HALF OF
LCD PANEL RECEIVES
FRAME- FRAME N+1 AT

ACCELERATOR 640 x 240 PIXELS

480 PIXELS

A
Y

640 PIXELS

346340-5
Figure 3—4. Frame-Accelerator Block Diagram
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The Frame-Accelerator memory must have 64K addressable locations with a width equal to four times
the number of data bits associated with each pixel write cycle. Most monochrome applications require 4-
bit-wide memory: one bit per pixel multiptied by four write cycles. In 8-color applications, 12 bits are need-
ed to support four pixel writes of three data bits each (Red, Green, and Blue). Using one 64K x 16 DRAM
(64K x 4 is sufficient if only monochrome dual-scan panels are to be supported) is one way to achieve a
versatile solution.

!

The Frame-Accelerator DRAM(s) must be the same speed as Video Memory and is connected directly
to the CL-GD8340 with no intervening circuitry. The Frame-Accelerator memory must support the follow-
ing:

» Page Mode

» CAS precharge time of 25 ns or less

« CAS-before-RAS refresh

» RAS low time greater than the horizontal display period (see example, below)

Worst-Case Example: Three MHz pixel clock (BSHCLK), where the RAS (FFRAS*) will be low for a pe-
riod of 67 usec, which is the entire LCD line display time.

RAS-low required = (Shift Clock Period)* [(Pixels per line/Pixels per clock) +1)
=333 ns * [(800/4) +1]

=333 ns * 201

=67 us
3.3.1 VGA/Panel Frame-Accelerator DRAM Combinations
Panel Type Panel Operation Number of DRAMs
Monochrome — Dual-Panel, Dual-Drive* One 64K x 4

- Single-Panel, Single-Drive NONE

Color ~ Dual-Panel, Dual-Drive One 64K x 16 or three 64K x 4
{Non-active) - Single-Panel, Single-Drive* NONE
Color - Single-Panel, Single-Drive* NONE

(Active matrix)

NOTE: (") indicates that the majority of system integrators use this panel.

October 1991 —— ——  PRELIMINARY 17
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3.4 RAMDAC

The CL-GD6340 internal RAMDAC consists of a 256 x 18 RAM with three 6-bit DAC output channels.
The read and write operations involving the RAMDAC are compatible with IBM VGA Palette Memory. The
registers are accessed by the CPU through /O Read/Write instructions. The RAM Register is the data
register that is also accessed by /0O Read/Write instructions.

' 1
CLOCK OFF
MCLK —31—3»1 TIMING |« :
: GENERATOR| 3, pixEL STREAM CLOCK <€—+——Vdd (Avdd)
1
: * (—I_ Vss
Po-P7 —L 3 PIXEL LATCH S-BIT ADDRESS o, '
1 PIXEL MASK STATIC RAM L} POWER-DOWN
I ADDRESS MUX MEMORY ARRAY GENERATOR :
! 8-BIT ADDRESS .
) 256-BYTE-DEEP, '
1 18-BIT-WIDE DACOFF ¢ VsREF '
Do-D7 (J|—)- 1
wae ) pn'ég's%‘oﬂ COMPARATORS | : > SENSE
RD* — 1 |NTERFACE | _  18-BIT DISPLAY DATA T 18 BITS !
RS0, —L—)» y T A '
As1, | +3» RED
RS2
LATCH COLOR )
: 18-B1T BORDER DATA DATA MUX > GREEN
) : 3 BLUE
i RDEN SWEN A
. :
BLANK* BORDER* IREF

NOTE: This diagram shows the RAMDAC as an external device. Not all signals shown are available externally in
the CL-GD6340.

Figure 3-5. RAMDAC Block Diagram

The CL-GD6340 includes an on-chip, high-speed memory with a Digital-to-Analog Converter (RAMDAC).
The RAMDAC circuitry processes the video data from the VGA controlier and converts it into PS/2-com-
patible analog signals.

An 8-bit address value applied on the Pixel Address input defines the memory location for reading an 18-
bit color data word from the color lookup table. This data is partitioned as three fields of six bits each,
which is applied to the individual DAC inputs.

A pixel word mask is incorporated to allow the incoming Pixe! Address to be altered or masked, permitting
changes to the color lookup table contents to be made immediately. This feature allows special display
operations such as flashing objects and overlays to be created.

The color lookup table contents are accessed via its 8-bit-wide host interface. An internal synchronizing
circuit allows the RAMDAC memory contents to be accessed during active video time without flicker.

18 PRELIMINARY — — October 1991
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RAMDAC Video Operation

In video operation, pixel addresses PO through P7, and BLANK* are sampled on the rising edge of the
pixel clock (MCLK). Their effect appears at the DAC outputs after three further rising edges of MCLK.

BLANK" is an active-low signal. When the BLANK* input is low, a binary ‘0’ is applied to the DAC inputs,
producing a zero-volt DAC output.

To put the DAC into a power-down state, any one of the following conditions must be true:

Suspend =ERA7[4] =1
Standby =ERBA[7] =1
CRT (off) =ERFB[3] =0

PWRDWN* = External Pin = 0

When any of the above conditions is true, the DACs in the RAMDAC are totally inoperative. During this
time, the three DAC channels output zero volts, which results in the power dissipation being reduced to
the Standby Mode minimum. When the above conditions become false, several MCLK cycles are re-
quired before the DACs in the RAMDAC will function properly.

Analog Outputs

The DAC outputs are designed to produce 0.7 volt peak amplitude with a reference current (lgefp) of 6.7

mA when driving a doubly terminated 75 ohm load, which corresponds to an effective DAC output load
of 37.5 ohms (Retfective)-

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 PELWR. The color values for the red, green, and blue intensities are then written in suc-
cession to PELDATA. After the blue data is latched, and to cause PELWR to automatically increment, this
new color data is then written into the lookup table at the defined address.

Since PELWR increments after each transfer of data to the lookup table, it is best to write a set of con-
secutive locations with new color data. The start address of the set of locations is first written to the Write
Address Mode Register. When the write is complete, the color data for each address location is then se-
quentially written to PELDATA. The RAMDAC automatically writes data to the lookup table and incre-
ments PELWR after each host transfer of three bytes of color data.

Reading from the Color Lookup Table

To read color data from the lookup table, a value specifying the address location of the data is written to
PELRD. After the address is latched, the data from this location is automatically read out to the PELDATA,
and PELRD automatically increments.

Color intensity values can then be read from the PELDATA by a sequence of three /O Read (IORD*)
commands: in sequence, Red, Green, then Blue. After the Blue value is transferred out, PELRD is auto-
matically incremented and new data is read from the lookup table from the new address and placed in
PELDATA.

October 1991 e PRELIMINARY 19
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Resetting Color Lookup Table Reads and Writes

If the PELWR is loaded with a new starting address while an unfinished read or write sequence is in
progress, the RAMDAC aborts the current sequence and starts a new one.

3.5 Analog Monitor Sense

The CL-GD6340 contains an onboard comparator that detects the voltages of the Red, Green, and Blue
outputs. This comparator takes the RGB voltages from the internal DAC and compares them to a refer-
ence voltage. The result of this comparison is then placed on the SENSE output pin.

NOTE: SENSE is output only when reading address 3C2 and ERF6[5]*(Disable Sense)* = 0 and the DAC is not
in Power-down Mode.
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Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



CL-GD6340 —
Color LCD Interface Controller ——

______________ : — —== CIRRUS LOGIC

3.6 Panel Power Sequencing

To power-up any panel, certain signals must be presented in a specific order. The Panel Active Sequence
is as follows:

a. Logic power
b. Signals
c. Panel drivers and backlight

NOTE: The Panei Inactive Sequence is the reverse.

Two pins are assigned to facilitate power management: FPVCC and FPVEE. These output pins from the
CL-GD6340 are TTL-level outputs that are sequenced properly for LCD panels. They are intended to be
used to control panel logic power, backlight and contrast voltages.

NOTE: Because the CL-GD6340 is unable to provide the high current and various voltages necessary to drive LCD
panels, these outputs are intended to be used as control signals for power circuitry.

The signal FPVCC is intended to be used to activate circuitry that supplies power to the desired panel
logic. The signal FPVEE is used to activate circuitry that supplies the desired contrast voltage to the pan-
el. The following diagram shows how FPVCC is always high before and after FPVEE changes state.

50ns8{37ms|37ms 50ns{37ms|37ms
MISC3[0} | - <> | <> <> <> | <>
FPVCC I——
LCD SIGNALS
OUTPUTS BLFS, VALID
BMOD, BENRL
FPVEE
346340-7
Figure 3—6. Sequencing for Power and Signals
October 1991 = PRELIMINARY 21
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Panel Inactive Sequence

3.6.1

To shut the panel off, write ‘0’ to MISC3]0].
The CL-GD6340 then performs the following operations

a. Approximately 50 ns delay

FPVEE transitions to a ‘0’

Approximately 37 ms delay

LCD signais become tri-state

Approximately 37 ms delay

-0 Q00

Panel Active Sequence

3.6.2

To turn the panel on, write ‘1’ to MISC3[0].
The CL-GD6340 then performs the following operations:
a. Approximately 50 ns delay

FPVCC fransitions to a ‘1’

Approximately 37 ms delay
LCD signais become active

Approximately 37 ms delay

~o 00y

3.7 CRT Sequence Control

FPVCC transitions to a ‘0’
The power-on sequence is the reverse order of the Panel Inactive Sequence shown above.

ed and RGB is blanked. When MISC3[1] is a ‘1, BHSYNC, BVSYNC, and RGB are output.

FPVEE transitions to a ‘1’
MISC3{1] is used to directly control the CRT. When MISC3[1] is a ‘0’, BHSYNC and BVSYNC are tri-stat-

MISC3[1] |
CRT OQUTPUT / VALID )
\ /
it_)ﬂ:' 50ns’
[—>|

BHSYNC, BVSYNC

Figure 3—7. Sequencing for Power and Signals (cont.)
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3.8 Power-Down Modes

The CL-GD6340 has multiple modes for enhanced power management. Following is a description of the
various modes and their effect on the graphics subsystem.

Table 3—-1. Power-Down Modes

MODES Internal RAMDAC DAC CPU Panet Frame CRT
Clocks Palette R’'W I'F I/F Accel. WF

Standby Mode OFF 1* ON ON 1 ON 3" 4 3*

ER8A[7]

Suspend Mode OFF OFF OFF OFF 3 4 3*

ERA7[4]

PWRDWN* OFF OFF OFF OFF OFF 2* OFF2* OFF2*

External Pin = ‘0’

NOTES:

This table shows conditions of the CL-GD6340 in each mode only, not in multipie modes.

1) MCLK is shut off internally and is supplied to RAMDAC only during RAMDAC I/O reads and writes.

2) The outputs are driven to zeroes.

3) Remains in previous state, determined by, ERF6[3:2] and ERA7[1:0].

4) If ERF2[6] (dual-scan panel) is set, this remains in previous state, determined by ERF6[2], otherwise off.

To insure the panel is not damaged and minimum power consumption In all of the above modes,
the panel and CRT must be sequenced off with ERA7[1:0], SENSE must be disabled with ERF6[5],
and the display type select bits ERF6[3:2] should be set to zero PRIOR to entering any power-
down modes.

Entering power-down modes is accomplished by writing the correct values into Power-down Register Bits
ERB8A[7] or ERA7[4] or pulling the PWRDWN* pin down.

Exiting power down modes is accomplished by writing the appropriate values into the register bits
ERB8A[7] or ERA7[4] or pulling the PWRDWN* pin up. The states of ERA7[1:0] and ERF8[3:2] should be
restored upon exit from power-down modes.
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3.8.0.1 External Pin Power-Down Sequence

This mode is activated by forcing the PWRDWN* Pin to ‘0’. This causes the CL-GD6340 to ignore any
CPU access and internaily forces MCLK = 1 in less than 100 ns.

NOTE: To prevent panel damage, the LCD panel MUST have been power-sequenced ‘off’ prior to
‘PWRDWN* = 0'.

)

Upon forcing the PWRDWN* Pin to ‘'0’, the CL-GD6340 then causes the following to occur:

Panel Interface outputs are forced to ‘0’

Frame-Accelerator outputs are forced to ‘0’

FPVEE, FPVCC stays In previously programmed state until ERA7[0] changes state from ‘1’ to ‘0"
CRT interface outputs BHSYNC, BVSYNC,R, G, B =0’

SENSE outputs a ‘0’

NOTE: Holding the Frame-Accelerator outputs low will allow the Accelerator DRAM to be totally powered-off with
no resuttant latchup problems or leakage current conducting through the forward-biased CMOS input pro-
tection diodes.

3.8.0.2 External Power-Up Sequence

This causes the CL-GD6340 to resume operation in less than 100 ns. Activated by PWRDWN* = ‘1",

The CL-GD6340 then performs the following operations:

MCLK Input Into the CL-GD6340 is enabled
Enables Frame-Accelerator

Enables CRT Interface

Enables Sense

NOTE: Power Sequencing is unaffected by the PWRDWN* Pin. The display MUST be sequenced-off be-
fore power-down and sequenced-on after power-up.

For more details as to the function of specific display control bits, see ERF6{3:2] and ERA7[1:0].

For more details as to the function of specific power-down bits, see ER8A[7] or ERA7[4].
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3.9 Sleep Mode

The CL-GD6340 responds to the sleep port at /O location 3C3 or 46E8 depending on ERF6[7]. In either
case, ER87[6] (Arm Video Subsystem) must be a ‘1’ for the CL-GD6340 to go into Sleep Mode via the
selected sleep port.

Sleep Mode shuts off CPU access (IORD and IOWR) to the CL-GD6340 registers. However, the active
sleep register itseif can always be written to. During reading of the sleep registers, only the selected sleep
register can be read back.

The selection between the two above is determined by ERF6{7]. If set then 46E8 Register is selected as
the sleep register. If reset, then 3C3 is selected as the sleep register.

Table 3-2. Sleep Mode

Modes LCD CRT MCLK  Panel RAMDAC DAC CPU Frame
ERF6 Display Display Clock Palette I/F Accelerator
3:2 RW

0 0 OFF OFF OFF OFF OFF OFF OFF 2

o 1 ON OFF ON ON OFF OFF OFF 1

1 0 OFF ON ON OFF OFF ON OFF 1

1 1 ON ON ON ON OFF ON OFF 1

NOTES:

1) Ononly if ERF2[6} = 1 and ERF6[2] output zeroes if ERF2[6] = 0.
2) If On (ERF2[6] = ‘1¢, dual-scan panel) then it is not toggling due to no MCLK; otherwise, Off.
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4. VGA/EGA REGISTER TABLE

The CL-GD6340 maintains a copy of the following bits contained within standard IBM VGA registers.
These bits are needed by the CL.-GD6340, therefore the BIOS keeps them updated. For the function of
these specific bits, please refer to the CL-GD610/620-C Technical Reference Manual.

Abbreviations Register Name Port Index Bits

AR10 Attribute Controller Mode Control 3Co 10 6and 0
(Pixel Doubling Clock Select) (3C1)

CR9 CRTC Character Cell Height Register 375 09 7 and 4-0
(Scanline Doubling)

SR1 Sequencer Clocking Mode Register 3C5 01 3and0

MODE CMGA Mode Register 378 4

GR5 Graphics Controller Mode Register 3CF 05 6
Motherboard Sleep Register 3C3 0
Adapter Sleep Register 46E8 3

MISC Miscellaneous Output Register 3C2(W) 7,6,and 0

3CC(R)

NOTE: ? = ‘D’ hex for color and ‘B’ for monochrome.
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5. RAMDAC /O PORT SUMMARY TABLE

The CL-GD6340 contains an on-chip, high-speed, VGA-compatible RAMDAC. The following table pro-
vides a summary of each register associated with RAMDAC operation and function; see the referenced
pages for complete register descriptions. See Section 3.4 for a more complete description of RAMDAC

functions.

Port Address Abbreviation VGA/EGA Port ERF6[6] Access Page

03Cs6 PELMSK RAMDAC Pixel Mask 0 RW 28
RESERVED 1

03C7 PELRD RAMDAC Pixel Read Address 0] w 29
RESERVED 1

03Cs8 PELWR RAMDAC Pixel Write Address o} RW 30

BDRCOL Border Color 1 RW 31

03C9 PELDATA RAMDAC Pixel Data 0 R/W 32

RESERVED 1
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5.1 RAMDAC Pixel Mask: PELMSK
I/O Port Address: 3C6 (R/W)

ERF6[6] = ‘O’

Read Protection Bit: EREC[3]

Bit Description Access Reset State

7(MSB) Pixel Mask Bit 7 R/W X

6 Pixel Mask Bit 6 RW X

5 Pixel Mask Bit 5 R/W X

4 Pixel Mask Bit 4 RW X

3 Pixel Mask Bit 3 R/W X

2 Pixel Mask Bit 2 R/W X

1 Pixel Mask Bit 1 R/W X

0 Pixel Mask Bit 0 R/W X

Bit 7-0 Pixel Mask Bits: This register is initialized to FFh by the BIOS when a new video mode is

selected. The Pixel Mask Register can be used to mask selected bits of the Pixel Address
value applied to the Pixel Address inputs P[7:0]. A ‘1" in any position in the Pixel Mask Reg-
ister leaves that corresponding bit in the Pixel Address unaltered. A ‘0’ in any position in
the Pixel Mask Register sets that bit to zero. The Pixel Mask Register does not affect the
address generated by the microprocessor interface when the LUT is being read.

NOTE: ERF6[6] must be ‘1’ to access this register. When ERF6[6] = ‘0", this register is RESERVED.
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5.2 RAMDAC Pixel Read Address: PELRD
I/0O Port Address: 3C7 (W)

ERF6[6] = ‘0’

Bit Description Access Reset State

7(MSB) Pixel Data Register Read Address Bit 7 w

6 Pixel Data Register Read Address Bit 6 w X

5 Pixel Data Register Read Address Bit 5 w X

4 Pixel Data Register Read Address Bit 4 w X

3 Pixel Data Register Read Address Bit 3 w X

2 Pixel Data Register Read Address Bit 2 w X

1 Pixel Data Register Read Address Bit 1 w X

0 Pixel Data Register Read Address Bit 0 W X

Bit 7-0 Pixel Data Register Read Address Bits: The address written to this register is actually
the index (00H-FFH decimal) that selects one of 256 data registers in the LUT. After an
address is written to this register, three consecutive reads should be performed at the 3C9
PELDATA port. Each read will yield a color value in the six LSBs of the 8-bit PELDATA
Register. The first read value being R(Red), the next G(Green), and finally B(Blue). After
reading three successive color values, the PELRD register will automatically increment to
the next index.
The read cycle should not be interrupted by writing to the PELDATA Register as this may
affect palette RAM contents. The PELRD Register may be written at any time. If the read
cycle is interrupted by another read or write request (i.e., loading either the PELRD or
PELWR Registers with data), the current cycle will be aborted.

NOTES:

1) Interrupts should be disabled during RAMDAC access.
2) ERF6[6] must be ‘1’ to access this register. When ERF6[6] = ‘0", this register is RESERVED.

3) Writing a value to this register specifies an address within the color LUT, and loads the data register with the
contents of the location in the color LUT addressed. Then the Address Read Register increments. This normally
precedes reading one or more color values from the color LUT.
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5.3 RAMDAC Pixel Write Address: PELWR

I/O Port Address: 3C8 (R/W)
ERF6[6] = ‘0’
Read Protection Bit: EREC[3]

|

Bit Description Access Reset State

7(MSB) Pixel Data Register Write Address Bit 7 RW X

6 Pixel Data Register Write Address Bit 6 RW X

5 Pixel Data Register Write Address Bit 5 RW X

4 Pixel Data Register Write Address Bit 4 R/W X

3 Pixel Data Register Write Address Bit 3 RW X

2 Pixel Data Register Write Address Bit 2 RW X

1 Pixel Data Register Write Address Bit 1 RW X

0 Pixel Data Register Write Address Bit 0 RW X

Bit 7-0 Pixel Data Register Write Address Bits: The address written to this register is actually
the index (00H-FFH) that selects one of 256 data registers in the LUT. After an address is
written to this register, three consecutive writes should be performed atthe 3C9 PELDATA
port. Each 8-bit write to the PELDATA port should contain valid data in the six LSBs. The
first write being R(Red), the next G(Green), and the third B(Biue). After writing three suc-
cessive color values, this register will automatically increment to the next index.
The write cycle should not be Interrupted by reading the PELDATA Register as this
may affect palette RAM contents. The PELWR Register may be written at any time.
If the write cycle is interrupted by another read or write request (loading either the PELRD
or PELWR Registers with data), the current cycle will be aborted and will not affect the
contents of the RAMDAC palette.

NOTES:

1) Interrupts should be disabled during RAMDAC access.
2) Wiriting a value to this register specifies an address within the color LUT and initializes the RAM Data Register.
3) These operations would normally precede writing one or more color vaiues to the color LUT.
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5.4 RAMDAC Border Color Register: BDRCOL
I/O Port Address: 3C8 (R/W)

ERF6[6] = ‘1’

Read Protection Bit: EREC[3]

Bit Description Access Reset State

7(MSB) Border Color Data Bit 7 RW X

6 Border Color Data Bit 6 RW X

5 Border Color Data Bit 5 RW X

4 Border Color Data Bit 4 RW X

3 Border Color Data Bit 3 RW X

2 Border Color Data Bit 2 RW X

1 Border Color Data Bit 1 R/W X

0 Border Color Data Bit 0 RW X

Bit 7-0 Border Color Data Bits: This register controls the RAMDAC border color to the LCD pan-
el. To modify this border color, three consecutive writes should be performed to this reg-
ister. Each 8-bit write should contain valid data in the six LSBs; the first write being B(B-
lue), the next G(Green), and the third R(Red). Displaying the border color on the LCD
panel is accomplished by setting EREB[7-4] = 6.

NOTES:

1) Interrupts should be disabled during RAMDAC access.

2) This register should be written to three consecutive times to change the contents of the Border Color Register;
this register should aiways be written to in multiples of three.
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5.5 RAMDAC Pixel Data Register: PELDATA

I/O Port Address: 3C9 (R/W)
ERF6[6] = ‘0’
Read Protection Bit: EREC[3]

i

Bit Description Access Reset State

7(MSB) RESERVED R/W X

6 RESERVED RW X

5 Pixel Data Register Bit 5 R/W X

4 Pixel Data Register Bit 4 RW X

3 Pixel Data Register Bit 3 RW X

2 Pixel Data Register Bit 2 RW X

1 Pixel Data Register Bit 1 RW X

0 Pixel Data Register Bit 0 R/W X

Bit 7-6 RESERVED

Bit 5-0 Pixel Data Register Bits: This register contains a 6-bit value used to read/write the cur-
rent RAMDAC color table entry pointed to by the address in PELRD or PELWR Address
Register.

For a correct loading sequence operation, an 8-bit write containing valid data in the six
LSBs must be written to the PELDATA Register three consecutive times. For a correct
reading sequence operation, the PELDATA Register is read three consecutive times. The
valid data is contained in the six LSBs of this register. Each value corresponds to the re-
spective Red, Green, and Blue color components of the lookup table entry at the address
pointed to by the corresponding address register.

NOTE: If consecutive locations of the RAMDAC palette need to be accessed, only the first one
needs to be specified by loading its address in either PELWR or PELRD. At the end of an
Red, Green, and Biue sequence, the value in PELWR or PELRD will be automatically in-
cremented. The read or write sequence should not be mixed with write or read operations
to the PELDATA Register. Such interruption may affect palette RAM contents.

The PELRD or PELWR Register may be written at any time. The read or write sequence
to PELDATA is interrupted by another read or write request (loading enter the PELWR on
PELRD Registers with data). The current cycle will be aborted and will not affect the con-
tent of the RAMDAC palette. The next read or write to PELDATA will affect the Red value
of the new index.

NOTE: Successive reading or writing operations on PELDATA must be separated by at least 240 ns.
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6. CL-GD6340 EXTENSION REGISTERS

The extension registers provide additional functions to the CL-GD6340 beyond the standard EGA and

VGA.

Reglster Abbreviations Register Name Port Index Access Page
ERX - Extensions Index Register 3C4 - R/W 34
ER87 MISC2 Miscellaneous Control Register 2 3C5 87 R/W 35
ER8A LCDCNTLI LCD Control Register 1 3C5 8A R/W 36
ERA7 MISC3 Miscellaneous Register 3 3C5 A7 R/W 37
ERC2 LCDCNTLU LCD Control Register 2 3C5 c2 R/W 38
ERCD RFRCLR Red Frame Color Register 3C5 CD R/W 39
ERCE GFRCLR Green Frame Color Register 3C5 CE R/W 40
ERCF BFRCLR Biue Frame Color Register 3C5 CF R/W 41
ERDO COLOFF Column Offset Register 3C5 DO R/W 42
ERD1 PHDIS Panel Horizontal Displayed Register 3C5 D1 R/W 43
ERD2 ROWOFF Row Offset Register 3C5 D2 RW 44
ERD3 PRST Panel Row Segment Total Register 3C5 D3 R/W 45
ERD4 PNLCTL! Panel Contro! Register 1 3C5 D4 R/W 46
ERD5 PNLCTLII Panel Control Register 2 3C5 D5 R/W 47
ERD6 GSCNTL1 Grayscale Control Register 1 3C5 D6 R/W 48
ERD7 PRLLCLK Programmable Retrace LLCLK Register 3C5 D7 R/W 49
ERD9 MOD Modulation (AC Inversion) Register 3C5 Dg R/W 50
EREO ENRDBK Enable Readback Register 3C5 EO RW 51
ERE1-E8 VSCRO0-7 Scratch Pad Registers 3C5 E1-E8 R/W 52
ERES VIPREV VIPAC Chip Revision Level Register 3C5 E9 R 53
EREA PRGCL1 Programmable CL1 Delay Register 3C5 EA R/W 54
EREB BDRCTRL Border Controi Register 3C5 EB R/W 55
EREC GSCF1 Grayscale and Color Functions Register 1 3C5 EC R/W 56
ERED GSCF2 Grayscale and Color Functions Register2 3C5 ED RW 57
EREE PNCTRL3 Panel Control Register 3 3C5 EE RW 58
EREF PNCTRL4 Panel Control Register 4 3C5 EF R/W 59
ERFO VSDY VSYNC Delay Register 3C5 Fo R/W 60
ERF1 NGRAY Number of Grayscales Register 3C5 F1 R/W 61
ERF2 PNCTRL1 Panel Interface Control Register 1 3C5 F2 R/W 62
ERF3 FRDC1 Frame Rate Duty Control Register 1 3C5 F3 R/W 64
ERF4 FRDC2 Frame Rate Duty Control Register 2 3C5 F4 R/W 65
ERF5 PNCTRL2 Panetl Interface Control Register 2 3C5 F5 R/W 66
ERF6 VGAI VGA Interface Register 3C5 Fé RW 67
ERF7-FF RESERVED 3C5 F7-FF RW -

NOTE: Extensions Index Register 3C4 is also read and write enabled by EXTSEL or ALLSEL, and is read and
write protected by ‘sleep’.
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6.1 Extensions Index Register: ERX

/O Port Address: 3C4
Read/Write Protection Bit: EXTSEL or ALLSEL

Bit Description Access Reset State

7 (MSB) Extensions index Bit 7 RW 0]

6 Extensions Index Bit 6 RW 0

5 Extensions Index Bit 5 R/W 0]

4 Extensions Index Bit 4 RW 0

3 Extensions Index Bit 3 RW 0

2 Sequencer/Extensions Index Bit 2 R/W 0

1 Sequencer/Extensions Index Bit 1 RW o]

0 (LSB) Sequencer/Extensions Index Bit 0 RW 0

Bits 7-0 Extenslons index Bits: The Sequencer/Extensions Index Register defines which regis-

ters, Sequencer Registers or CL-GD6340 Extensions Registers are accessible through
3CS5. In standard IBM EGA/VGA, the three least significant bits determine the Sequencer
Register to be accessed at 3C5. In the CL-GD6340, Bits 3-7 were added to allow more
registers to be accessed through 3C5. In order to access the standard Sequencer Regis-
ters, Bits 3-7 should be programmed to ‘0’. When accessing extended registers, all eight
bits are used to specify which extension register will be accessed.
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6.2 Miscellaneous Control Register 2: MISC2

/O Port Address: 3C5

Index: 87

Read/Write Protection Bit: EXTSEL or ALLSEL

Bit Description Access Reset State
7(MSB) Unused X

6 Arm Video Subsystem R/W 0

5 Unused X

4 Unused X

3 Unused X

2 Unused X

1 Unused X

0 Unused X

Bits 7, 5-0 Unused

Bit 6 Arm Video Subsystem: When this bit is ‘1", the active Sleep Address Register, deter-
mined by ERF6[7], is made visible. The CL-GD6340 can be put to sleep (disable memory
and I/O) by writing ‘1’ to the active sleep port. While system is asleep, only the active sleep
port will be recognized. Writing a ‘0’ to this port will reawaken the video subsystem. Typi-
cally, an adapter video BIOS will recognize the presence of a motherboard video BIOS,
put it to sleep and perform the display switch BIOS function call.
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6.3 LCD Control Register 1: LCDCNTLI

1/0 Port Address: 3C5
Index: 8A
Read/Write Protection Bit: EXTSEL or ALLSEL

E
-

Description Access Reset State
Enable Standby Mode RW 0

Force 8-dot Text Mode
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED
RESERVED

P
£
7]
2

O =N WL OO
X X X X X X O

Bit7 Enable Standby Mode: In Standby Mode, the data paths for video signal processing are
disabled.
NOTE: See Section 3.7 for details.

Bit 6 Force 8-dot Text Mode: VGA and MGA text modes are normally 9-dot modes. This bit
will force VGA and MGA text modes to run with eight dots per character. This bit will take
effect in CRT modes as well as LCD modes. Normally this bit shouid be set.

NOTE: This bit is used to force 8-dot Mode and causes the 8-dot/9-dot bit in SR1{0] to be ignored.

Bit 5-0 RESERVED
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6.4 Miscellaneous Register 3: MISC3

1/O Port Address: 3C5
Index: A7
Read/Write Protection Bit: EXTSEL or ALLSEL

Bit Description Access Reset State

7(MSB) RESERVED X

6 RESERVED X

5 RESERVED X

4 Suspend RW 0

3 RESERVED X

2 RESERVED X

1 CRT Control RW 0

0 LCD Control R/W 0

Bits 7-5 RESERVED

Bit 4 Suspend: When this bit is set, the internal MCLK signal is disabled and the RAMDAC is
turned off.

NOTE: See Section 3.8 for details.

Bits 3-2 RESERVED

Bit 1 CRT Control:
Set to 1 = CRT output pads on
Set to 0 = CRT output pads off (SYNCs are tri-stated and RGB are blanked)

NOTE: See Section 3.8 for details.

Bit 0 LCD Control: This bit is used to control LCD power sequencing.
Set to 1 = Initiates ON Power Sequencing
Set to 0 = Initiates OFF Power Sequencing

NOTE: See Sections 3.6 and 3.8 for details.
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6.5 LCD Control Register 2: LCDCNTLII

I/0 Port Address: 3C5
Index: C2
Read/Write Protection Bit: stingsec or allsec

Bit# Description Access Reset State
7(MSB) RESERVED R/W 0

6 RESERVED RW 0

5 RESERVED R/W 0

4 RESERVED R/W 0

3 RESERVED R/W 0

2 RESERVED R/W 0

1 Enable LCD Expanded Graphics Mode R/W 0

0 RESERVED RW 0

Bit 7:2 RESERVED

Bit 1 Enable LCD Expanded Graphics Mode: When this bit is set to 1, a predetermined set of

scanlines will be replicated in graphics modes. This to fill the LCD panel with as many lines
as possible. When reset, no lines are replicated.

BitO RESERVED

NOTE: In Expanded Mode, 400-line Mode converts to 475 lines, 350-line Mode converts to 472 lines, 200 lines
converts to 400 lines by scanline doubling, which converts to 475 lines. However, the Vertical Total Reg-
ister should be programmed to 525 lines so that blank lines fill in the remaining LCD screen.
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6.6 Red Frame Color Register: RFRCLR

/O Port Address: 3C5
Index: CD
Read/Write Protection Bit: EXTSEL or ALLSEL

i

Bit Description Access Reset State
7(MSB) RESERVED X

6 RESERVED X

5 RESERVED X

4 RESERVED X

3 Red Frame Color Bit 3 RW 0

2 Red Frame Color Bit 2 RW 0

1 Red Frame Color Bit 1 RW 0

0 Red Frame Color Bit 0 RW 0

Bit 7-4 RESERVED

Bit 3-0 Red Frame Color Bits: These bits control the red shade of the non-displayed portion of

the LCD screen. Up to 16 shades can be selected (Oh = darkest shade, Fh = brightest
shade). It will automatically track the settings of the reverse video in text and graphics
modes.

NOTE: The shade programmed into this register will be reversed if Bit 3 or Bit 6 of ERD5 (PNCNTLII Register) is
set.

October 1991 PRELIMINARY 39

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



———...

===="CIRRUS LOGIC

6.7 Green Frame Color Register: GFRCLR

I/O Port Address: 3C5
Index: CE
Read/Write Protection Bit: EXTSEL or ALLSEL

Color LCD Int

CL-GD6340

Bit Description Access Reset State
7(MSB) RESERVED X

6 RESERVED X

5 RESERVED X

4 RESERVED X

3 Green Frame Color Bit 3 R/W 0

2 Green Frame Color Bit 2 RW 0

1 Green Frame Color Bit 1 RW 0

0 Green Frame Color Bit 0 RW 0

Bit 7-4 RESERVED

Bit 3-0 Green Frame Color Bits: These bits control the green shade of the non-displayed portion

of the LCD screen. Up to 16 shades can be selected (0 = darkest shade, Fh = brightest
shade). It will automatically track the settings of the reverse video in text and graphics

modes.

NOTE: The shade programmed into this register will be reversed if Bit 3 or Bit 6 of ERD5 (PNCNTLII Register) is

set.
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6.8 Blue Frame Color Register: BFRCLR

I/O Port Address: 3C5
Index: CF
Read/Write Protection Bit: EXTSEL or ALLSEL

Bit Description Access Reset State
7(MSB) RESERVED X

6 RESERVED X

5 RESERVED X

4 RESERVED X

3 Blue Frame Color Bit 3 RW 0

2 Blue Frame Color Bit 2 RW 0

1 Blue Frame Color Bit 1 RW 0

0 Blue Frame Color Bit 0 RW 0

Bit 7-4 RESERVED

Bit 3-0 Biue Frame Color Bits: These bits control the blue shade of the non-displayed portion of

the LCD screen. Up to 16 shades can be selected (0 = darkest shade, F = brightest
shade). it will automatically track the settings of the reverse video in text and graphics
modes.

NOTE: The shade programmed into this register will be reversed if Bit 3 or Bit 6 of ERD5 (PNCNTLII Register) is
set.
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6.9 Column Offset Register: COLOFF

I/0O Port Address: 3C5
Index: DO (and D4{4])
Read/Write Protection Bit: EXTSEL or ALLSEL

Bit Description Access Reset State

7(MSB) Column Offset Bit 7 RW 0

6 Column Offset Bit 6 R/W 0

5 Column Offset Bit 5 RW 0

4 Column Offset Bit 4 RW 0

3 Column Offset Bit 3 RW 0

2 Column Offset Bit 2 RW 0

1 Column Offset Bit 1 RW 0

0 Column Offset Bit 0 RW 0

Bits 7-0 Column Offset Bits: The main purpose of this register is to provide the panning function

(640 pixels left or right) for MGA Reduction Mode and compensate for the CL-GD6340 in-
ternal pipeline delays. Programming a value for a specific panel, found in the table below,
(and a ‘0’ for Bit 8 at extension register index location D4[6]) will cause the data being sent
to the display to start with the first (leftmost) pixel of the display to start at the first display-
able location (0). In MGA reduction mode, this will cause the leftmost 640 out of 720 pixels
to be displayed.

This register shouid be programmed to some value to account for internal pipeline delays
from data input to data output. In the case of the C8SS panel, this register should be pro-
grammed with OBH. See the table below for other panel settings. Setting a value will cause
the display to start at the programmed location; thus, for displaying the rightmost 640 out
of 720 pixels in MGA Mode, a value of 80 decimal (50 Hex) should be added to the rec-
ommended base value below for the appropriate panel type. See the following table:

Panel Recommended Base Value (Hex)
cssst 0B
c4096sst  oB
cs12sst 06

csssit 0B

csppt 0B

M20DT 0B (green pass-through)
OE (Sum-to-Gray green)

masst 0B (green pass through)

OE (Sum-to-Gray green)

NOTE: T Refer to the glossary for explanation of these terms.
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6.10 Panel Horizontal Displayed Register: PHDIS

/O Port Address: 3C5
Index: D1 (and D4[5))
Read/Write Protection Bit: EXTSEL or ALLSEL

Bit Description Access Reset State
7(MSB) Number of Horizontal Displayed Nibbles Bit 7 RW 0

6 Number of Horizontal Displayed Nibbles Bit 6 RW 0

5 Number of Horizontal Displayed Nibbles Bit 5 RW 0

4 Number of Horizontal Displayed Nibbles Bit 4 RW 0

3 Number of Horizontal Displayed Nibbles Bit 3 Rw 0

2 Number of Horizontal Displayed Nibbles Bit 2 RW 0

1 Number of Horizontal Displayed Nibbles Bit 1 RW 0

0 Number of Horizontal Displayed Nibbles Bit 0 RW 0

Bits 7-0 Number of Horizontal Displayed Nibbles Bits: This 9-bit Register (See ERD4[5] for the

eighth MSB) determines the width of the panel in nibbles (4-bit groups). For 640-column
panels, this register should be programmed to (640/4)-1 = 159 decimal (9FH). Panels up
to 2048 bits wide can be accommodated.
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6.11 Row Offset Register: ROWOFF

1/O Port Address: 3C5
Index: D2 (and D4[6])
Read/Write Protection Bit: EXTSEL or ALLSEL

i

Bit Description Access Reset State

7(MSB) Row Offset Value Bit 7 RW 0

6 Row Offset Value Bit 6 RW 0

5 Row Offset Value Bit 5 RW 0

4 Row Offset Value Bit 4 RW 0

3 Row Offset Value Bit 3 RW 0

2 Row Offset Value Bit 2 RW 0

1 Row Offset Value Bit 1 RW 0

0 Row Offset Value Bit 0 RW 0

Bits 7-0 Row Offset Value Bits: If the Enable1 Bit ERD4[3} of PNLCTL1 Register is ‘0’ (Disable

Auto-Center), the value in this register determines how many rows from the top of the pan-
el the image will start being displayed.
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6.12 Panel Row Segment Total Register: PRST

I/O Port Address: 3C5
Index: D3 (and D4[7])
Read/Write Protection Bit: EXTSEL or ALLSEL

Bit Description Access Reset State

7(MSB) Panel Row Segment Total Bit 7 RW 0

6 Panel Row Segment Total Bit 6 RW 0

5 Panel Row Segment Total Bit 5 RW 0

4 Panel Row Segment Total Bit 4 RW 0

3 Panel Row Segment Total Bit 3 RW 0

2 Panel Row Segment Total Bit 2 RW 0

1 Panel Row Segment Total Bit 1 RW 0

0 Panel Row Segment Total Bit 0 RW 0

Bits 7-0 Panel Row Segment Total Bits: This register contains the number of rows of the panel.

For single-drive panels, the value programmed into this register is the panel vertical size
(i.e., 480 for a 480-line panel)

For dual-drive LCDs, the value programmed into this register is half the panel vertical size
(i.e., 240 for a 480-line panel).

The maximum panel size which can be accommodated is then two times the value loaded
in this register (and Bit 8 located in ERD4[7]), or 512 x 2 = 1024.
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6.13 Panel Control Register 1: PNLCTLI

1/0O Port Address: 3C5
Index: D4
Read/Write Protection Bit: EXTSEL or ALLSEL

|

Bit Description Access Reset State
7(MSB) Bit-8(MSB) Panel Row Seg Total R/W 0]
6 Bit-8(MSB) Row Offset R/W 0
5 Bit-8(MSB) Panel Horizontal Displayed R/W 0
4 Bit-8(MSB) Column Offset RW 0
3 Screen Alignment Enable1 RW 0
2 Extra Line Clock Enable RW 0
1 RESERVED X
0 Screen Alignment Enable0 R/W 0
Bit7 Bit-8(MSB) Panel Row Seg Total: This is the overflow (ninth) bit from Panel Row Seg-
ment Total Register: PRST,
Bit 6 Bit-8(MSB) Row Offset: This is the overflow (ninth) bit from Row Offset: ROWOFF,
Bit 5 Bit-8(MSB) Panel Horizontal Displayed: This is the overflow (ninth) bit from Panel Hor-
izontal Displayed: PHDIS,
Bit 4 Bit-8(MSB) Column Offset: This is the overfiow (ninth) bit from Column Offset: COLOFF.
Bit3,0 Screen Alignment Enable1 and Enable0:
3 0  Description
0 0 Bottom alignment of display
0 1 Top alignment of display
1 X  Center alignment of display

Bit 2 Extra Line Clock Enable: When this bit is set, it generates an extra BCLCLK pulse for
lower panel. This is useful for panels requiring an extra BCLCLK puise for lower panel.

Bit 1 RESERVED
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6.14 Panel Control Register 2: PNLCTLII

I/0 Port Address: 3C5
Index: D5
Read/Write Protection Bit: EXTSEL or ALLSEL

Bit Description Access Reset State
7(MSB) RESERVED X

6 Enable Reverse Video in Text Mode RW 0

5 RESERVED X

4 RESERVED X

3 Enable Reverse Video in Graphics Mode R/W 0

2 RESERVED X

1 MGA Reduction (MSB) RW 0

0 MGA Reduction (LSB) RW 0

Bit7 RESERVED

Bit 6 Enable Reverse Video In Text Mode: When set, and in Text Mode, the screen image is

reversed. See Attribute Controller Mode Control Register AR10[0] for determination of
Text or Graphics Mode.

NOTE: This is ONLY for panels that use grayscales.

Bit5, 4 RESERVED

Bit 3 Enable Reverse Video in Graphics Mode: Setting this bit will reverse the screen
image when in Graphics Mode. See Attribute Controller Mode Control Register
AR10[0] for determination of Text or Graphics Mode.

NOTE: This is ONLY for panels that use grayscales.

Bit2 RESERVED
Bit 1-0 MGA Reduction: Displays 720-pixel Hercules graphics images on a 640-pixel display as
follows:

Bit 1 Bit 0 Description

0 X Display 640 pixels out of 720 pixels, position determined by the value stored in the Col-
umn Offset Register (ERDO).

1 0 Skip every ninth pixel.

1 1 The eighth pixel becomes the logical ‘OR’ of every eighth and ninth pixel, and the ninth

pixel is skipped.
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6.15 Grayscale Control 1 Register: GSCNTL1

I/O Port Address: 3C5
Index: D6
Read/Write Protection Bit: EXTSEL or ALLSEL

Bit Description Access Reset State
7 RESERVED X

6 RESERVED X

5 RESERVED X

4 RESERVED X
3(MSB) GS3 R/W 1

2 GS2 R/W 1

1 GS1 RW 0
0(LSB) GS0 RW 1

Bit 7-4 RESERVED

Bit 3-0 GS3-0: This register is provided to adjust grayscale appearance. Normally, this register

should not be modified.
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6.16 Programmable Retrace LLCLK Register: PRLLCLK

/O Port Address: 3C5
Index: D7
Read/Write Protection Bit: EXTSEL or ALLSEL

Bit Description Access Reset State
7(MSB) RESERVED X

6 RESERVED X

5 RESERVED X

4 Programmable Retrace Bit 4: MSB R/W 0

3 Programmable Retrace Bit 3 RW 0

2 Programmable Retrace Bit 2 RW 0

1 Programmable Retrace Bit 1 RW 0

0 Programmable Retrace Bit 0: LSB RW 0

Bit 7-5 RESERVED

Bit 4-0 Programmable Retrace Blts: This register inserts the specified number of BCLCLK puls-

es during vertical retrace. Extra BCLCLK pulses are necessary for sequentially displaying

the data at ‘unusual’ boundary conditions of the panel shift registers that control which line

is to be displayed, or controlling the effect of the AC inversion signals on some panels.

NOTE: The value programmed into this register should be one more than is necessary. For ex-
ample, to obtain eight extra line clock pulses, a value of nine must be written into this reg-
ister.
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6.17 Modulation (AC Inversion) Register: MOD

I/O Port Address: 3C5
Index: D9
Read/Write Protection Bit: EXTSEL or ALLSEL

Bit Description Access Reset State

7(MSB) AC Modulation Bit 7 R/W 0

6 AC Modulation Bit 6 RW 0

5 AC Modulation Bit 5 RW 0

4 AC Modulation Bit 4 RW 0

3 AC Modulation Bit 3 RW 0

2 AC Modulation Bit 2 RW 0

1 AC Modulation Bit 1 RW 0

0o(LSB) AC Modulation Bit 0 RW 0

Bits 7-0 AC Modulation Bits: The contents of this register determines the half-period of the

square-wave output on the BMOD Pin. This period is either in terms of line clocks or frame
clocks, determined by ERF5[3]. Normally, a number that does not divide evenly into the
panel size is used.

NOTES:

LCD panels must have a modulation signal (sometimes referred to as AC inversion) to:

1) Invert the LCD drive voltages in order to prevent any net DC voltage from appearing on the LCD fluid (which can
cause chemical breakdown of the LCD material and destroy the panel).

2) Reduce LCD crosstalk.
Some panels have this function built-in, and may not require connection to the BMOD Pin, which this register
controls.
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6.18 Enable Readback Register: ENRDBK
I/0O Port Address: 3C5

Index: EO

Read Protection Bit: INTSEL

Bit Description Access Reset State

(7-4) Enable Bits to Extension Register RW F

(3-0) Enable Bits to Extension Register RW 0

Bits 7-0 Enable Bits to Extension Register: This register is for read and write protection for the
various registers, and shadow registers in the CL-GD6340. By writing the values de-
scribed below to this register, certain register sets are enabled for reading and writing. See
the table below for a full description of what is enabled for each register value. To disable
reading and writing of the CL-GD6340 registers, write a value other than 9A, C5, A3, or FO
to this register.

NOTES:

1) This register, ENRDBK, is always writable, but may not be readable depending upon the security selection.

2) Index register 03C4 will be read/write protected when EXTSEL is not activated. However, when this occurs its
contents point to index EO, since this was the last written value.

Reglster Value 9A C5 A3 FO All other values
Enabled Registers INTSEL VGASEL EXTSEL ALLSEL None

EGA/VGA Write Only Yes Write Only Yes Write Only
Extension Set 1 No No Yes Yes No

Extension Set 2 Yes No No Yes No

EGA/VGA Set = These are the standard EGA/VGA registers shadowed in the CL-GD6340:
03C0, 03C1, 03C2, 03C3, 03C4, 03C5, 03C6, 03C7, 03C8, 03CY, 03CC, 03CE, 03CF, 46E8, 0374, 0375,
0378.

Extension Set 1 = These are ‘shared’ registers between the VGA controlier and the CL-GD6340:
3C4, 3C5[87], 3C5[8A], 3C5[A7], 3C5[C2], 3C5[CD], 3C5[CE], 3C5|[CF], 3C5[D0], 3C5[D1}, 3C5[D2),
3C5[D3], 3C5[D4], 3C5[D5), 3C5[Ds6}, 3C5{D7], 3C5[D8], 3C5[DY].

Extension Set 2 = These are CL-GD6340 registers only:
3C5[E0}, 3C5[E1], 3CS5[E2], 3C5[ES], 3C5[E4], 3C5[E5], 3C5[E6], 3C5[E7], 3C5[E8), 3CS{ES), 3CS5[EA],
3CS5[EBY), 3CS[EC), 3C5[ED], 3C5[EE], 3CS[EF], 3C5[F0], 3C5[F1), 3C5[F2], 3C5{F3], 3C5[F4], 3C5[F5],
3C5]Feg}.

NOTE: ? =D’ hex for color and ‘B’ hex for monochrome.
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6.19 Scratch Pad Registers: VSCR0-7

|

I/O Port Address: 3C5
Index: E1-E8
Read/Write Protection Bit: INTSEL or ALLSEL

Bit Description Access Reset State

7(MSB) Scratch Register Bit 7 RW X

6 Scratch Register Bit 6 RW X

5 Scratch Register Bit 5 RW X

4 Scratch Register Bit 4 RW X

3 Scratch Register Bit 3 R/W X

2 Scratch Register Bit 2 R/W X

1 Scratch Register Bit 1 RW X

0(LSB) Scratch Register Bit 0 RW X

Bits 7-0 Scratch Register Bits: These eight 8-bit read/write registers are provided for software

(BIOS, etc.) to store values temporarily. None of the bits are connected to direct hardware
functions. These registers are NOT reset on power-up or reset.

All of these registers are RESERVED for use by the BIOS and associated Cirrus Logic util-
ity programs. None of these registers are available for user programs.
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6.20 VIPAC Chip Revision Level Register: VIPREV

/O Port Address: 3C5
Index: E9
Read/Write Protection Bit: INTSEL or ALLSEL

Bit Description Access Reset State

7(MSB) VIPAC identification Bit 3 R 1

6 VIPAC Identification Bit 2 R 0

5 VIPAC identification Bit 1 R 0

4 VIPAC identification Bit 0 R 0

3 VIPAC Revision Bit 3 R 1

2 VIPAC Revision Bit 2 R 1

1 VIPAC Revision Bit 1 R 1

0(LSB) VIPAC Revision Bit 0 R 1

Bits 7-4 VIPAC Identification Bits: The identification of the CL-GD6340 is determined by reading

this register twice. The first time the register is read, an ID of ‘8’ is returned in these four
bits. The second read will return the complement of this value or ‘7’ from these four bits.
This method is used by the BIOS to check for proper CL-GD6340 connection. The flip-flop
that toggles the read is reset by any write to this register.

Bits 3-0 VIPAC Revision Bits: The CL-GD6340 chip revision is determined by these four bits. The
value returned is uniquely fixed for each chip revision. The value above (F hex) is for re-
vision 1. This value decrements by one with each revision.

October 1991 " PRELIMINARY 53

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



—= CIRRUS LOGIC

6.21 Programmable CL1 Delay Register: PRGCL1

/O Port Address: 3C5
Index: EA
Read/Write Protection Bit: INTSEL or ALLSEL

CL-GD6340

erface Controller

Bit Description Access Reset State

7(MSB) CL1 Bit7 RW 0

6 CL1Bit6 R/W 0

5 CL1 Bit5 R/W 0

4 CL1 Bit4 R/W 0

3 CL1Bit3 R/W 0

2 CL1Bit2 R/W 0

1 CL1 Bit1 RW 0

O(LSB) CL1BIit0 RW 0

Bits 7-0 CL1 Bits: This register contains the eight lower bits for the Programmable CL1 Delay

Counter. The ninth bit resides in ERED[3]. These bits are programmed to load a specific
value to the extra line clock delay counter. This counter serves to delay the BRLCLK signal

with respect to BCLCLK. This feature is useful for some ¢8SSIt panels.

NOTE: T Refer to the glossary for explanation of this term.
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6.22 Border Control Register: BDRCTRL

I/O Port Address: 3C5
Index: EB
Read/Write Protection Bit: INTSEL or ALLSEL

Bit Description Access Reset State

7(MSB) Force Frame Color R/W o]

6 Disable Frame Color to LCD R/W 0

5 Select RAMDAC Border R/W 0

4 Force LCD Output Enable R/W 0

3 RESERVED RW 0

2 RESERVED R/W 0

1 RESERVED R/W 0

o(LSB) RESERVED RW 0

Bit 7 Force Frame Color: When set, this bit selects Red (ERCD), Green (ERCE), and Blue

(ERCF) Frame Color Registers as the data source to the grayscale datapath. When reset,
the normal datapath is selected, except in non-display time (in which Frame Color is se-
lected).

NOTE: Currently frame color is not used for C512SSt panels.

Bit 6 Disable Frame Color to LCD: Normally, the frame color registers ERCD, ERCE, and
ERCF determine the frame color to the panel. However, there may be applications where
both the LCD and CRT should be the same. When this bit is set, the border color from the
RAMDAC or the VGA AR11 Overscan Register is used. When reset, this bit allows the
normal operation of frame color. See EREB[5] for more details.

NOTE: Currently frame color is not used for C512SST panels.

Bit 5 Select RAMDAC Border: When set, this allows the border register in the RAMDAC to be
used as the border for the CRT. When reset, it always selects the RAM data to the DAC.
The normal VGA Border Register AR11 is used. When this bit is set and EREBI[6] = 1 (Dis-
able Frame Color Registers), the RAMDAC border register is used for CRT and LCD.

EREB [6:5] Source for CRT During Source for LCD During
Non-display Time Non-display Time
0 0 VGA Overscan AR11 Frame color ERCD, ERCE, ERCF
0 1 RAMDAC Border Frame color ERCD, ERCE, ERCF
1 0 VGA Overscan AR11 VGA Overscan AR11
1 1 RAMDAC Border RAMDAC Border
Bit 4 Force LCD Output Enable: When set this forces the panel output pads (PDATA[15:0],

BMOD, BSHCLK, BCLCLK, BRLCLK, BLFS, and BENRL/DEN) to be enabled regardless
of the state of Power Sequencing (ERA7). This is NOT generally recommended.

Bits 3-0 RESERVED

NOTE: T Refer to the glossary for explanation of these terms.
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6.23 Grayscale and Color Functions Register 1: GSCF1

I/O Port Address: 3C5
Index: EC
Read/Write Protection Bit: INTSEL or ALLSEL

Bit Description Access Reset State
7(MSB) RESERVED RW 0
6 Enhanced Gray Shade Enable RW 0
5 RESERVED RW o]
4 RESERVED RW 0
3 Enable RAMDAC Read RW 0
2 Grayscale Select Bit 1 RW 0
1 Grayscale Select Bit 0 RW 0
0(LSB) Sum-to-Gray Enable RW 0
Bit 7 RESERVED
Bit 6 Enhanced Gray Shade Enable: This bit is used for some C8SST color panels. When set
it enables proprietary logic to smooth colors.
Bit 5, 4 RESERVED
Bit 3 Enable RAMDAC Read: When this bit is set, the internal RAMDAC of the CL-GD6340 is
readable by the CPU. This avoids possible conflict with other RAMDACSs.
Bit 2, t Grayscale Select Bits: (See Stippling Logic and Grayscale ROM)
1 0 Description
1 1 16 grayshades selected
1 0 8 grayshades selected
0 1 4 grayshades selected
0 0 2grayshades selected

Bit 0 Sum-to-Gray Enable: When set, the CL-GD6340 performs a hardware-based Sum-To-
Gray of its RGB input, processes the values, and displays them on the panel. When reset,
the CL-GD6340 passes the value supplied by its G input lines from the RAMDAC. This is
useful for monochrome monitor emulation.

R |[A—>
G % | SUM-TO-GRAY | £ GRAYSCALE
B | CIRCUITRY
1
EREC[0]
NOTE: T Refer to the glossary for explanation of this term.
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6.24 Grayscale and Color Functions Register 2: GSCF2
I/O Port Address: 3C5

Index: ED

Read/Write Protection Bit: INTSEL or ALLSEL

Bit Description Access Reset State

7(MSB) RESERVED RW 0

6 Image Enhancement RW 0

5 Select Alternate Waveform RW 0

4 Select CL1 Clock R/W 0

3 9th Bit for CL1 Counter RW 0

2 RESERVED RW 0

1 RESERVED R/W 0

0(LSB) RESERVED R/W 0

Bit 7 RESERVED

Bit 6 Image Enhancement: When set, this bit reduces flicker to the panel. When reset, normal

) stippling occurs.

Bit5 Select Alternate Waveform: When this bit is set, it selects the NGRAY waveform speci-
fied in ERF1. When this bit is cleared, it selects the default waveform, which is the same
as in the CL-GD610/620.

Bit 4 Select CL1 Clock: When set, this selects an extra line clock (CL1) to the BRLCLK Pin for
some C8SSIT panels. When reset, this bit selects normal upper panel shift clock to the
BRLCLK pin. This bit is primarily used for C8SSiT with an 8-bit data interface.

Bit 3 9th Bit for CL1 Counter: This is the MSB of the Programmable CL1 Delay Counter con-
tained in EREA.

Bit 2-0 RESERVED

NOTE: t Refer to the glossary for explanation of this term.
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6.25 Panel Control Register 3: PNCTRL3

I/O Port Address: 3C5
Index: EE
Read/Write Protection Bit: INTSEL or ALLSEL

Bit Description Access Reset State

7(MSB) RESERVED RW 0

6 RESERVED RW 0

5 RESERVED R/W 0

4 RESERVED RW 0

3 RESERVED RW 0

2 RESERVED R/W 0

1 RESERVED RW 0

0(LSB) RESERVED R/W 0

Bit 7-0 RESERVED: This register is RESERVED and should only be programmed to values spec-

ified by Cirrus Logic.
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6.26 Panel Control Register 4: PNCTRL4
I/O Port Address: 3C5

I

Index: EF

Read/Write Protection Bit: INTSEL or ALLSEL

Bit Description Access Reset State
7(MSB) RESERVED RW 0

6 RESERVED R/W 0

5 RESERVED RW 0

4 RESERVED R/W 0

3 RESERVED R/W 0

2 RESERVED RW 0

1 RESERVED RW 0
0(LSB) RESERVED R/W 0

Bit 7-0 RESERVED: This register is RESERVED and should only be programmed to values spec-

ified by Cirrus Logic.

October 1991 e PRELIMINARY 59

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



N CL-GD6340
CIRRUS LOGIC

6.27 VSYNC Delay Register: VSDY

/O Port Address: 3C5
Index: FO
Read/Write Protection Bit: INTSEL or ALLSEL

Bit Description Access Reset State

7(MSB) Force VSYNC, HSYNC polarity RW 0

6 Stipple Control 0 R/W 0

5 Stipple Control 1 RW 0

4 Stipple Control 2 R/W 0

3 RESERVED R/W 0

2 Invert BLFS and BCLCLK RW 0

1 RESERVED R/W 0

0(LSB) RESERVED RW 0

Bit 7 Force VSYNC, HSYNC polarity: When set, this bit forces the VSYNC, HSYNC polarity to

be the same as the 480-line Mode for the CRT. See Miscellaneous Output Register MISC
Bits 6 and 7 for more details about 480-line Mode. This bit is only set by the BIOS when
in simultaneous CRT/LCD Mode with the CL-GD6340 driving the CRT.

Bit 6-4 Stipple Control: Normally set to '010°.
654 Function Dependencies
000 No stipple none
001 H stipple in 256-color graphics shift256
010 H or HV stipple in Mode 13 shift256, cell-height, scandbl, pixdbl
011 H stipple in all graphics modes graphics
100 HYV stipple in all graphics modes graphics
101 H stipple in all modes (graphics and text) none
110 HV stipple in all modes (graphics and text) none
111 HV stipple in all modes (graphics and text) none
NOTE:
H stipple means horizontal stipple HV stipple means horizontal and vertical stippling
shift256 -> GR5[6] = 1 cell-height = 00001 -> CR9[4:0] = 00001
pixdbl -> AR10{6] = 1 graphics -> AR10[1] = 1

scandbl -> CR9[7] = 1
Mode13 -> shift256 and pixdbl and {(scandb! = 00001) or (celi-height = 00001)}

Bit 3 RESERVED

Bit 2 Invert BLFS and BCLCLK: When set, BLFS and BCLCLK are inverted.
Bits 1-0 RESERVED
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6.28 Number of Grayscales Register: NGRAY

I/O Port Address: 3C5
Index: F1
Read/Write Protection Bit: INTSEL or ALLSEL

Bit Description Access Reset State
7(MSB) RESERVED RW 0

6 RESERVED RW 0

5 RESERVED R/W 0

4 NGRAY Bit 4 (MSB) R/W 0

3 NGRAY Bit 3 RW 0

2 NGRAY Bit 2 R/W 0

1 NGRAY Bit 1 R/W 0
o(LSB) NGRAY Bit 0 (LSB) R/W 1

Bit 7-5 RESERVED

Bit 4-0 NGRAY Bits: Set these bits to one less than the number of desired grayscales.

NOTE: Desired grayscales of N-1 MUST be loaded.
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CL-GD6340
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6.29 Panel Interface Control Register 1: PNCTRL1

1/0 Port Address: 3C5

Index: F2
Read/Write Protection Bit: INTSEL or ALLSEL
Bit Description Access Reset State
7(MSB) Select Color or Monochrome RW 0
6 Select Dual or Single Panel RW 0]
5 Select Interleaved or Non-Interleaved R/W 0]
4 Panel Data Format Bit 2 RW 0
3 Panel Data Format Bit 1 R/W 0
2 Panel Data Format Bit 0 RW 0
1 Enable Border SimulSCAN RW 0
0(LSB) Invert BSHCLK RW o}
Bit7 Select Color or Monochrome: Color is selected when set (monochrome is default).
Bit 6 Select Dual or Single Panel: Dual panel is selected when set (single panel is default).
Bit 5 Select interleaved or Non-interleaved: Interleaved is selected when set (Non-inter-
leaved is default).
7 6 5 Description Type
0 0 0 Monochrome Single Panel m2sst
0 0 1 Monochrome Single Panel Interleaved
0 1t 0 Monochrome Dual Panel M2pDt
0 1 1 Monochrome Dual Panel Interleaved
1 0 0 ColorSingle Panel cssst, c512sst, C40965ST
1 0 1 Color Single Panel Interleaved €8SSI-16 bitT, C8SSI+CL11T, C8SSI-8bit
1 1 0 Color Dual Panel csDDf
1 1 1 RESERVED
Bit 4-2 Panel Data Format Bits: These bits determine the data interface to the panel.
4 3 2 Type
0 0 0 CB8SS,C512SS, C4096SS (default)t
0 0 1 RESERVED
0 1 0 cspDt
0 1 1 m2pDt
1 0 0 RESERVED
1 0 1 M2sst, csssi-8 bitt
1 1 0 C8SSi-16 bit, C8SSI+CL1T
1 1 1 RESERVED
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6.29 Panel Interface Control Register 1: PNCTRL1 (cont.)

Bit 1 Enable Border SImulSCAN: When set, this suppresses the border on the CRT during
SimulSCAN. When reset, this allows normal operation of the border on the CRT. See
EREB[6:5] for border selection. Normally, this bit is set only when the CL-GD6340 is being
driven by the CL-GD610/620 controilers.

Bit 0 Invert BSHCLK: When set, BSHCLK is inverted. When reset, BSHCLK has its normal
phase relationship.

NOTE: 1 Refer to the glossary for explanation of these terms.
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6.30 Frame Rate Duty Control Register 1: FRDC1

i

/O Port Address: 3C5
Index: F3
Read/Write Protection Bit: INTSEL or ALLSEL

Bit Description Access Reset State
7(MSB) RESERVED X

6 RESERVED X

5 Frame Rate Duty Control 1 Bit 5 R/W 0

4 Frame Rate Duty Control 1 Bit 4 RW 0

3 Frame Rate Duty Control 1 Bit 3 R/W 0

2 Frame Rate Duty Control 1 Bit 2 RW 0

1 Frame Rate Duty Control 1 Bit 1 RW 0
0(LSB) Frame Rate Duty Control 1 Bit 0 RW 0

Bit 7-6 RESERVED

Bit 5-0 Frame Rate Duty Controi 1 Bits 5-0: This register is RESERVED and should only be pro-

grammed to values specified by Cirrus Logic.
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6.31 Frame Rate Duty Control Register 2: FRDC2

I/O Port Address: 3C5
Index: F4
Read/Write Protection Bit: peasec or allsec

!

Bit Description Access Reset State
7(MSB) Unused X

6 Unused X

5 Unused X

4 Frame Rate Duty Control 2 Bit 4 RW 0

3 Frame Rate Duty Control 2 Bit 3 R/W 0

2 Frame Rate Duty Control 2 Bit 2 RW 0

1 Frame Rate Duty Control 2 Bit 1 RW 0
0(LSB) Frame Rate Duty Control 2 Bit 0 RW o

Bit 7-5 Unused

Bit 4-0 Frame Rate Duty Control 2 Bits 4-0: This register is RESERVED and should only be pro-

grammed to values specified by Cirrus Logic.
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6.32 Panel Interface Control Register 2: PNCTRL2
I/O Port Address: 3C5

Index: F5

Read/Write Protection Bit: INTSEL or ALLSEL

Bit Description Access Reset State

7 Bypass HSYNC RW 0

6 HSYNC Bit 2 R/W 0

5 HSYNC Bit 1 RW 0

4 HSYNC Bit 0 RW 0

3 MOD Clock Source R/W 0

2 Data Source Select Bit 2 RW 0

1 Data Source Select Bit 1 RW 0

0 Data Source Select Bit 0 R/W 1

Bit 7 Bypass HSYNC: When set, this bit passes the HSYNC Signal directly to the panel inter-
face BCLCLK. When reset, it allows the normal HSYNC pipeline logic to occur.

NOTE: HSYNC is used for C512SS and C8SS panels.

Bit 6-4 HSYNC Bits: These bits are loaded into the HSYNC Delay Counter to delay the HSYNC
Signal from the VGA controller to the panel. MCLK is the clock for the counter. The value
loaded into these bits represents the number of pipeline stages the pixel data will traverse
through before being output to the panel. By setting the correct value, HSYNC and panel
data should coincide in time with each other.

Bit 3 MOD Clock Source: If set, then line clock is selected as the source to the modulation
counter clock. When reset, this bit selects the frame clock as the clock to the modulation
counter instead of line clock.

Bit 2-0 Data Source Select Bits: Used to select internal data path to panel interface.

1 0 Description
1 1  Color Palette (C512SS, C4096SS)T
1 0 0 Green Frame Rate (M2DD, M2SS)T
0 1
rs

Color Frame Rate (C8SS, C8SS|, C8SSI+CL1, C8DD)t
RESERVED

NOTE: 1 Refer to the glossary for explanation of these terms.
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6.33 VGA Interface Register: VGAI

I/O Port Address: 3C5
Index: F6
Read/Write Protection Bit: INTSEL or ALLSEL

w
-

Description Access Reset State
Sleep Port Address Register R/W 0

Enable RAMDAC Border Read/Write  R/W
Disable Analog Sense RW
MCLK invert R/W
Display Type Select Bit 1 RW
Display Type Select Bit 0 R/W
VGA Select Bit 1 RW
VGA Select Bit 0 RW

O = N WhHoo N
O O O OO oo

Bit 7 Sleep Port Address Register: When set, 46E8 is selected as the active sleep register.
When reset, 3C3 is selected as the active sleep register.

Bit 6 Enable RAMDAC Border Read/Write: Controls access to RAMDAC registers. See RAM-
DAC I/O Port Summary Table for details.

Bit 5 Disable Analog Sense: If reset, then any read at 03C2 will allow an output to the SENSE
pad. if set, then SENSE is always off.

Bit 4 MCLK Invert: Setting this pin inverts the MCLK used in the LCD portion of CL-GD6340.
The MCLK to the RAMDAC is not inverted.

Bit 3-2 Display Type Select Bits: When set, these bits cause power to be supplied to the CRT
and LCD sections of the chip. This allows the power-down of specific modules but DOES
NOT effect Power Sequencing. (See ERA?7 for Power Sequencing information)

Description

CRT and panel sections are both off — DAC is off

LCD section is turned on — DAC is off

CRT section is turned on

LCD and CRT sections are both on

- 200w
-~ O=0ON

Bit 1-0 VGA Select Bits: These bits select a specific value to be loaded into the delay display
enable counter. This value represents the total time to delay the internal Display Enable.

Description
CL-GD610/620 and CL-GD6410
RESERVED
RESERVED
RESERVED

O e X =TS
—“—-O0O-=00
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7. ELECTRICAL SPECIFICATIONS

7.1 Absolute Maximum Ratings

Storage temperature.......c..ccccvvuereieriiiincci e, -65° Cto+ 150°C

Ambient operating temperature .........ccccoeeceieieeiienennninnns 0°Cto70°C

Input static discharge protection............cccvieviiciiinincnnee 2000 Volts

HUMIAILY ... e e ee s e ee e e e s e 20 to 95 Percent

Voltage on any pin with respect to ground..............c..oceeee. (Ground -0.5 Volts) to (Vg¢ + 0.5 Volts)

Stresses above those listed may cause permanent damage to system components. These are stress rat-
ings only. Functional operation at these or any conditions above those indicated in the operational sec-
tions of this specification is not implied. Exposure to absolute maximum rating conditions for extended
periods may affect system reliability.
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7.2 DC Characteristics (Digital)
(Vce =5V + 5%, TA = 0°C to 70°C)

Symbol Parameter MIN TYP MAX Conditions
Vee Power Supply Voltage 4.5V 5.5V Normal operations
ViL input Low Voltage -0.5Vv o.0v 0.8v

Viutre  Input High Voltage 2.0v 5.0V Vee + 0.5V

ViHcmos  Input High Voltage 3.0v Ve + 0.5V Igy =400 UA
VoL cmos Output Low Voltage 04V  loc=32mA
VoH cmos Input High Voltage 3.5V Vee lon = 400 uA
lccnomp Digital Operating Supply Current 80 mA 145 mA  at 25 MHz, 5V
Icc nomA Analog Operating Supply Current 40 mA 80 mA at 25 MHz, 5V
lccpap Digital Power-Down Mode current 4 mA 6 mA at 25 MHz, 5V
lccpaa Analog Power-Down Mode current 0.1 uA 1uA at 25 MHz, 5V
iccstbyp Digital Standby Mode current 16 mA 25 mA at 25 MHz, 5V
lcc sy A Analog Standby Mode current 0.7 uA 1 uA at 25 MHz, 5V
I Input Leakage -10 uA 10 uA 0 < Vi, < Ve
CiN Input Capacitance 10 pF

CouT Output Capacitance 10 pF

NOTES:

1) loy maxfor R, G, B = 25 mA source.
2) lgcpa and lgcsy Measured with a quiescent bus.
3) loL MAX for BHSYNC, BVSYNC, BLFS, BMOD, BCLCLK, BSHCLK, BRCLK, and BENRL are 8 mA.
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7.3 CL-GD6340 DC Specifications (RAMDAC)
(Veo = 5V + 10%, TA = 0° to 70° C, unless otherwise specified)

i

Symbol Parameter MIN MAX Unlts Conditions
Vcc/AVpp Power Supply Voltage 4.50 5.50 \' Normal Operations
IREF DAC Reference Current -6.7 -10 mA Notes 1 and 2

Ipp Operating Supply Current 100.0 mA Note 3

NOTES:

1) Reference currents below the minimum specified may cause the analog output to become invalid.

2) The pixel clock frequency must be stable for a period of 20 uS after power-up before proper device
operation.

3) Ipp is dependent upon the digital output loading and pixel clock rate. The value specified is with the
outputs unloaded and the pixel clock frequency equal to 33 MHz.
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7.4 AC Specifications

The following timing information assumes that all outputs will drive one Schottky TTL load in parallel with
50 pF and all inputs are at TTL level. The MIN and MAX timings are those conforming to the operating
ranges of a power supply voltage of 5V + 10% and an ambient temperature of 0°C to 70°C.

7.4.1 Index of Timing Information

Table/Figure Title Page Number
7-1 /O Read Cycie TiMiNG......cccoeririeeiirieee ettt eee st eenean 72
7-2 170 Write Cycle TIMING ......c.ccocteieriririerieieenriee sttt eee 73
7-3 INPUL TIMING ...ttt et sbee e s e s e s s ees 74
7-4 CRT TIMING ..ottt sttt es e es st st eesaeeeneas 75
7-5 Frame-Accelerator Cycle Timing .........ccoceeeirieieneninriceicieee e 76
7-6 Monochrome LCD Interface Timing..........cccooeevieeeeinieieeee it 78
7-7 Type 1 Color LCD Interface TiMiNg .........c.ccceceervrereveeeicreeree e 79
7-8 Type 2 Color LCD Interface TimiNg .........c.ccovvevvviereereeneereceieeiseececee s 80
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Table 7-1. 1/O Read Cycle Timing

CL-GD6340
Color LCD Interface Controller

Symbol Parameter MIN MAX Unit
tasBi Address setup before IORD* active 50 - ns
tipw IORD* puise width 115 - ns
tpval Data valid after IORD* active - 90 ns
tbHAl Data valid hold after IORD* inactive 0 - ns
tiraz IORD* active to Data low Z 0 - ns
tiriz IORD* inactive to Data high Z - 30 ns
taDT Address hold time after IORD* inactive 0 - ns
tais AEN inactive setup before IORD* active 0 - ns
taiH AEN inactive hold time after IORD* inactive 0 - ns
tin IORD* inactive any command 80 - ns

A[15:0] L A

> tasy [ tpw P 7
IORD*
\ /L tin .\
—» tovm rt— YRz
tiraz B — tDHal
D[7:0] D
tais -+ — ta

AEN

346340-9

Figure 7-1. 110 Read Cycle Timing
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Table 7-2. /O Write Cycle Timing

!

|
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Symbol Parameter MIN MAX Unit
tasBA Address setup before IOWR" active 50 - ns
tiop IOWR* pulse width 115 -
tpsi Data setup time before rising edge of IOWR* 90 - ns
toHT Data hold time after rising edge of IOWR* 0] - ns
tapi Address hold time after IOWR" inactive 0 - ns
tAES AEN inactive setup time before IOWR* active 0 - ns
tAEH AEN inactive hold time after IOWR" inactive. 0 - ns
tic IOWR?* inactive to any command 80 - ns
A[15:0) A
IOWR* tasea [ top —W1E— tap
\\ IL— tuic —i
L‘ tost P tout "'
D[7:0
[7:0] P D 4
t — — t
AEN AES AEH
346340-10
Figure 7-2. 1/0 Write Cycle Timing
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Table 7-3. Input Timing
Symbol Parameter MIN MAX Unit

ts1T MCLK transition time 2 ns

tBLT MCLK low time 5 ns

teHT MCLK high time 5 ns

tmps PO-P7 data setup to MCLK 3 ns

tMDH PO-P7 data hold from MCLK 3 ns

tmBs BLANK* setup time to MCLK 3 ns

tMBH BLANK* hold time from MCLK 3 ns

tMmHs HSYNC setup to MCLK 5 ns

tMHH HSYNC hold from MCLK 5 ns

tMDs DE setup to MCLK 5 ns

tMDH DE hold from MCLK 5 ns

=2
g
3
g
\__Y
\
E
5
i’

£ ] \
BLANK X X
HSYNC X X
DE
tMDs
<M
¢ tmMes >l tmeH »
tmHs
— > t”'t““ -
- >l MOH —
346340-11
Figure 7-3. Input Timing
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Table 7—4. CRT Timing

Symbol Parameter MIN MAX Unit
tsHVS HSYNC and VSYNC setup to MCLK 5 ns
tBHVH HSYNC and VSYNC hold from MCLK 5 ns

* taRr Analog R,G,B rise and fall time 8 ns

**tasT Analog R,G,B settling time 3 20 ns
tsaD Analog R,G,B valid delay from MCLK 30 ns

NOTES:

* Measured between 10% and 80%.
** Measured from 50% of final value to 1/2 LSB variation.

MCLK m
tBAD —»| |w—
HSYNC
VSYNC
P{0:7}
tAST — !
ANALOG
RGB \ 14
~—| tgHvS |-—
tare
taHvH
| ———— |

346340-12

Figure 7—4. CRT Timing
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Table 7-5. Frame-Accelerator Cycle Timing
Symbol Parameter MIN MAX Unit

tFRs Row Address valid setup to FRRAS* active 2Tc ns

tFRH Row Address hold from FRRAS* active 0.5Tc ns

tFop Read Data deiay from FROE* active 5 ns

trcs Column Address valid setup to FRCAS* active 0.5Tc-5 ns

trcH Column Address valid hold after FRCAS* active 05Tc-5 ns

tFoDH Read Data hold after FROE* inactive 2 0.5Tc ns

trops Read Data setup to FROE* inactive 5 ns

trcos FRCAS * active delay to FROE* active 0.5Tc ns

troe FROE* active pulse width 1 Tc ns

tFws Write Data setup to FRWE* active 05Tc-10 ns

tFWH Write Data hold from FRWE” inactive 05Tc-5 05Tc+5 ns

trwa FRWE" active time 05Tc-5 05Tc+5 ns

trce FRCAS* cycle time 4Tc ns

trci FRCAS* inactive time 1Tc-5 ns

trca FRCAS* active time 3Tc-5 ns

tFR1 FRRAS* inactive time 12Tc-5 ns

tFRA FRRAS* active time 641 Tc -5 ns
NOTE: Tc = MCLK period
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FRD[11:9]
COL.
FRAD[8:0] Y, €
| traH|-— A
tFRs FODS
FRRAS* P l/_\
\ Fcs [
\
- trRA : .
FRCAS* 1 teey —pl FRI |eg—
\
\ tFoDH
t
PO - tre)
| tFCOS |g— —— trca
FROE*
/ —/
—» FOF fw— > - trwH
1 —‘H g —
FRWE* Fws
' H
It
< tecc > —I{lFWA| -~
346340-13
Figure 7-5. Frame-Accelerator Interface Timing
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Table 7-6. Monochrome LCD Interface Timing
Symbol Parameter MIN MAX Unit
tLpw BCLCLK pulse width 1 Tc
tFLs BSHCLK low setup to BCLCLK Tc+20 ns
treT BSHCLK cycle time Tc-10 ns
tFHT BSHCLK high time 0.5Tc-10 ns
LT BSHCLK low time 0.5Tc-10 ns
tFrT BSHCLK fall time 5 ns
tFRT BSHCLK rise time 5 ns
tFLH BSHCLK low hold time after BCL.CLK low Tc-20 ns
tvps Video data setup time 0.5Tc-5 ns
tvDH Video data hold time 05Tc-5 ns
tLHH BLFS high hold time after BCLCKL low Tc ns
fisL BLFS high setup to BCLCLK low Te ns
tmpL BMOD delay from BCLCLK low 30 ns
NOTE: Tc = MCLK period x 4
tew
BCLCLKJ \_._..__.._.____/_\
BSHCLK s F:_\JE—>
Trin | teLT bﬁ_ i N | o tenr
KT
PDATA
AM —»  tHH
BLFS fl _\r_
Mol = . !
BMOD
34634014
Figure 7-6. Monochrome LCD Interface Timing
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Table 7-7. Type 1 Color LCD Interface Timing

Symbol Parameter MIN TYP MAX  Unit
tkp BCLCLK pulse width 1 Tc
tkik BSHCLK low setup to BCL.CLK 18 Tc
tkc BSHCLK cycle time 5Tc-10 6 Tc ns
tkH BSHCLK high time 2Tc-10 ns
tkr BSHCLK fall time 5 ns
tkr BSHCLK rise time 5 ns
tkHL BSHCLK low hold time after BCLCLK low 143 Tc ns
tvbs Video data setup time 2Tc-15ns 2Tc ns
tvoH Video data hold time 3Tc-15ns 3Tc ns
i HK BLFS high hold time after BCLCKL low 138 Te ns
tLsk BLFS high setup to BCLCLK low 7.5Tc ns
tmMbL BMOD delay from BCLCLK low 30 ns

NOTE: Tc= MCLK period
Type 1 = Panels with direct connection to column- and row-driven latches; similar to monochrome LCD in-

terface.
tkp
BCLCLK 4 \
ik ; - _rKC— I _/
BSHCLK m |
- \ tkH L/ tkF
1&4 » . tvos kn
PIXEL *
DATA
¢ tvoH » ) Yk
BLFS _{_
1
tmoL LK r—
BMOD
346340-15
Figure 7-7. Type 1 Color LCD Interface Timing
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Table 7-8. Type 2 Color LCD Interface Timing

Symbol Parameter MIN MAX Unit
tkp BCLCLK puise width 1600 Te
tkc BSHCLK cycle time 0.95T¢ 1.05T¢ Te
tkH BSHCLK high time 0.5T¢c-5 0.5T¢c,5 Te
twr BSHCLK low time 05Tc5 0.5Tc+5 Te
tkr BSHCLK fall time 10 ns
tkr BSHCLK rise time 10 ns
tyvps Video data setup time 10 ns
tvDH Video data hoid time 10 ns
t HK BLFS active hold time after BCLCLK low 2 Te
tLsk BLFS active setup to BCLCLK low 4 Te
tops Panel Data valid to DEN active 0 5 ns
topH DEN inactive to BSHCLK low 10 ns
tssp DEN active to BSHCLK low 15 ns
tesH BSHCLK low to DEN inactive 10 ns
tsDD BLFS inactive to valid Data 0 ns
tgp BLFS pulse width 1600 Te

NOTE: T¢=MCLK period
Type 2 = Panels with direct connection to VSYNC and HSYNC signals; similar to CRT interface.
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. tikH
KLK
BSHCLK ﬁ \ ‘K??
PIXEL
DATA PRI
Y sk
BLFS YLK
tasH
{DDH
DEN
346340-16
Figure 7-8. Type 2 Color LCD Interface Timing
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8. VGA CONTROLLER-TO-CL-GD6340 INTERFACES

8.1 CL-GD610/620-C-to—CL-GD6340 Interface

The CL-GD610/620-C is a VGA two-chip solution with LCD logic, and is capable of driving grayscale
LCDs. However, for color LCDs the CL-GD6340 is needed. To start the CL-GD6340, DE from CL-GD610/
620-C is decoded. This decoded DE is then delayed according to the settings in register 3C5.F6[1:0]. See
SimulSCAN for CL-GD610/620-C to CL-GD6340 for additional details.

N/IC NIC
FRA[74], MODLLCLK,
SYSTEM DATA([15:0] FRA[I)ZQ g])], LFS
FRWE"* FROE",
| 245 FRRAS*FRCAS*
] EN°; " lepuaniis:o) MOD[7:0],
<_>‘ M1D{70],
! p-|sense  CL-GD610-C M2orol [
\ T M3D(7:0]
s VDCLK | n&
SBHE*, MEMR®,
* | MEMW", IORD", P(7:0) |
-Iom I IOWR®, RESET,
[ AENBALE el
——— - LATCH',CPUCYC®,  BLANK",
\ S/L,CURSOR DE  VSYNC
v EN* A
- I 1 &= \
- MCLK.ITS, BLANK"
DSEM DR MoNe. DB UEWG —-{ D on
L ASEL® CPUCYC!, PWRON' | ADD
DECODE | cs S/L* CURSOR AA[8] - YO
It CPUAD[15:0} RAS[1:0]
SYSTEM ADDR[18:16] ; CPUALB1E] st | DRAM
SYSTEM CONTROLS g fsere, CL-GD620-C  we! VIDEO MEMORY
MEMW- MEMR, Mool L [0 25
D *IORD",IOWR",
ROM D[—0 RESET,AEN,BALE, AB[8:0] 1 ADD
BlOS REFRESH*CRTINT, RAS[3:2) »
| ADD MCS16°,CPURDY 66!:‘(:::
-
ADD |-t BIOSA[15:13] K32,  INTEANAL® = )
CS' [ BIOSEN'  5yNG, CLK28. CPRD*,CPWR® | NC
REFOSC MCLK  CLK25
¥ y L ]
| REFOSC ~ HSYNC, VSYNC,
SENSE K %gg',‘-
Ly | tORD", DE jeu—
IOWR’,
OSCILLATOR R N AGa, VSYNC, HSYNC
BHSYNC.———Jml  ANALOG
MONITOR
CL-GD6340 pwaow— |
P SAl150) FPVCC, POWER CONTROL
017 FPVeE
' POWER
{3 e Ly
DUAL-SCANF';&"&L D FRD[119) BRCLK BENRL/DEN FLAT PANEL
ACCELERATOR 64K x 16 FRRAS* , PDATA(15:0] f————3m] MONITOR
MEMORY DRAM | R LEaAs®,
osCcouT

34634017

Figure 8—-1. CL-GD6340-to—CL-GD610/620-C System Block Diagram
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8.2 CL-GD6340-to—-CL-GD6410 Interface

The CL-GD6340 connects to the CL-GD6410 as if it were an external RAMDAC. Connections to system
address, data lines, and CRT control signals are needed.

SYSTEM DATA[15:0) i
0sC
- MOD[3:0] |t—{D
]
-< _ >: 25 | g 1o D[150] AA[8:0] |t—»]ADD 256Kx4
| Eg}n -t DIR RASD* DRAM .
' CAS0* - %
- ‘ : WEO* Q
DSELH* O g
M2D(3:0] |~at—»{ D o
&
SYSTEM ADDR]18:0] AB[8:0) ADD 256Kx4 S
-O—P A[18:0] RAST, o DRAM
NClssclk  CL-GD6410 CAS'
Nl cPRD GD6 WE1
NC| CPWR® .
SYSTEM ADDR(23:19] CLKPW
cse, N CLKSEL[3:0] P
DECODE P»| BHE®, MEMR", BALE, DUAL-OUTPUT jugf—]
MEMW*, IORD SQCLK VIDEO CLOCK
SYSTEM CONTROLS . [ GENERATOR
O] IOWR", RESET Fero) N
IOCHRDY*, MIRQ INTERNAL-
10CS16*, CPURDY N/C
R » CRTINT, REFRESH®  FLMEXT-VSYNC|N/C
SYSTEM ROM f AEN/SETUP*, MEMCS16 HSYNC, |RGS_ VS\:’:‘CA'LHOSGYNC
ADDR[12:0] BloS ADD BIOS-Addr{15:13] VSYNC, MONITOR
—— 3| ADD cs BIOS-ROMEN"/ BLANK®, “Syxg
LLCLKDE P[7:0] vDCLK |VSY!
OSCILL i DE P[7:0] HSYNC,
ATOR | REFOSC VSYNG.
BLANK®,
Ly iORD", MCLK
IOWR®, N
RESET, AEN PWRDWN
R, G.B INC
N/C| SENSE BHSYNC
- N/C
CL-GD6340 BVSYNC |N/C
-
DUAL-SCAN PANEL 1 SA[15:0]
FRAME BUFFER MEMORY FPVEE, FPVCC POWER CONTROL
Lt D[7:0) POWER
[ BLFS, BMOD,
BCLCLK, BSHCLK, |—ypm]
K
6aKk x 16 [ P=| FRADI11:0] BRCLK, BENRUDEN FLAT PANEL
DRAM PDATA[15:0] p»-{ MONITOR
< FRRAS*, FRCAS"*,
FROE®, FRWE*
346340-18
Figure 8-2. CL-GD6340-to—-CL-GD6410 System Block Diagram
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9. PACKAGE INFORMATION

9.1 100-Pin QFP Dimensions
The CL-GD6340 is provided in an ElIAJ-standard, 100-pin plastic Quad Flat Pack (QFP).

19.85 MIN

—_—
20.15 MAX
——>1 t— 0.575 TYP
A

CL-GD6340

13.85 MIN
14.15 MAX
100-Pin QFP
17.40 MIN
19.20 MAX
23.40 MIN
P
2.60 MIN 25.20 MAX
2.80 MAX 1.50 MIN
0.13 MIN + > + < 2.40 MAX
0.20 MAX
i llllll O3 A -L oa MIN
T . 12° MAX
: 2.70 MIN
0.40 MIN
—» 1.50 MAX 3.15 MAX
NOTE: All measurements (except degrees of arc) are in millimeters.
346340-19

Figure 9-1. 100-Pin Plastic Quad Flat Pack Dimensions
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10. ORDERING INFORMATION
10.1 Numbering Guide

CL — GD6340 — 32 QC —

CIRRUS LOGIC—_I_ I |
Graphics Display Revision T
Part Number Temperature Range:

Data Rate: 32 MHz C = Commercial

Maximum Video Ciock

Package Type: —
Q = Quad Flat Pack (QFP)

¥ Contact Cirrus Logic for up-to-date information on revisions.

346340-20
Figure 10-1. Cirrus Logic Ordering Information
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C4096SS 4096-Color, Single-pane!, Single-scan, active matrix
C512SS 512-Color, Single-panel, Single-scan, active matrix
Cc8DD 8-Color, Dual-panel, Dual-scan
C8ss 8-Color, Single-panel, Single-scan
C8Sssi 8-Color, Single-panel, Single-scan, Interleaved

C8SSI-8 bit  8-Color, Single-panel, Single-scan, 8-bit Interleaved
C8SSI-16 bit  8-Color, Single-panel, Single-scan, 16-bit Interleaved

C8SSi+CL1 8-Color, Single-panel, Single-scan, Interleaved with special line clock

M2DD Monochrome, 2-shade, Dual-panel, Dual-scan, STN
M2SS Monochrome, 2-shade, Single-panel, Single-scan, active matrix
86 PRELIMINARY [ R October 1991
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Numerics
03Cs, 27
03C7, 27
03Cs, 27
03C9, 27

A

Adapter Sleep Register, 26

AR10, 26, 60

Attribute Controller Mode Control, 26

B

BCLCLK, 8, 11, 46, 49, 54, 55, 69
BDRCOL, 27

BDRCTRL, 33, 55
BENRL/DEN, 6, 11, 55
BFRCLR, 33, 41

BHSYNC, 6, 10, 15, 22, 24, 69
BIOS, 26, 28, 35, 52, 53, 60
BLFS, 6, 11, 55, 69

Blue Frame Color, 33, 41
BMOD, 6, 11, 50, 55, 69
Border, 27

Border Color, 27

Border Control, 33, 55
BRLCLK, 6, 11, 54, 565, 57
BSHCLK, 6, 11, 55, 62, 69
BVSYNC, 6, 10, 15, 22, 24, 69

Cc

CL-GD610/620-C, 26, 57, 67, 82
CL-GD6410, 67

CMGA Mode Register, 26

COLOFF, 33, 42, 46

Column Offset Register, 33, 42, 47

CR9, 26, 60

CRTC Character Cell Height Register, 26

D
DE, 6, 9, 82
Display Type Select, 67

E

Enable, 33
ENRDBK, 33, 51
ER8A, 19, 23, 24, 33
ERA7, 19, 23, 24, 33

lm
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INDEX

ERDO, 33, 47

ERD1, 33

ERD2, 33

ERD3, 33

ERD4, 33

ERDS, 33, 39, 40, 41

ERDS, 33

ERD7, 33

ERDS, 33

EREOQ, 33

ERE1, 33

ERES, 33

EREB, 33, 55

EREC, 28, 30, 31, 32, 33

ERED, 33

EREE, 33

EREF, 33

ERFQ, 33

ERF1, 33, 57

ERF2, 25, 33

ERF3, 33

ERF4, 33

ERFS, 33

ERF6, 19, 20, 25, 27, 28, 29, 30, 31, 32, 33
ERX, 14, 33, 34

EXTENSION REGISTERS 14, 33
Extensions Index Register, 14, 33, 34

F
FPVCC, 6, 11, 22, 24
FPVEE, 6, 11, 22, 24

Frame Accelerator, 7, 12, 13, 16, 17, 24, 76, 77

Frame Rate Duty Control 1, 33, 64
Frame Rate Duty Control 2, 33, 65
FRCAS, 7,12

FRDCH1, 33, 64

FRDC2, 33, 65

FROE, 7, 12

FRRAS, 7, 12

FRWE, 7, 12

G

GFRCLR, 33, 40

GRS, 26, 60

Graphics Controller Mode Register, 26
Gray Scale Control 1, 33, 48
Grayscale & Color Functions 1, 33, 56

ERCD, 33, 55 Grayscale & Color Functions 2, 33, 57
ERCE, 33, 55 GRCNTL1, 33

ERCF, 33, 55
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Green Frame Color, 33, 40
GSCF1, 33, 56
GSCF2, 33, 57

-

LCD Control 1, 33
LCDCNTLI, 33, 36

M

MCLK, 6, 9, 24, 25, 37, 66, 67
MCLK Invent, 67

MISC, 26, 33, 60

Miscellaneous Output Register, 10, 26, 60
Miscellaneous Register 3, 33, 38
MOD, 6, 11, 33, 50, 66, 78, 79
MODE, 26

Modulation Register, 33

Monitor Sense, 6, 9, 20
Motherboard Sleep Register, 26

z

NGRAY, 33, 57, 61
Number of Gray Scales, 33

P

Palette, 18

Panel Control, 46, 47

Panel Control 1, 33

Panel Control 2, 33

Panel Horizontal Displayed, 33, 43, 46
Panel interface Control Register 1, 33, 62, 63
Panel interface Control Register 2, 33, 66
Panel Row Segment Total, 33, 45, 46
PELDATA, 19, 27, 29, 30, 32
PELMSK, 27, 28

PELRD, 27, 29, 30, 32

PELWR, 19, 20, 27, 29, 30, 31, 32
PHDIS, 33, 43, 46

PNCTRLA1, 33, 62, 63

PNCTRL2, 33, 66

PNLCTLI, 33, 46

PNLCTLH, 33, 47

PRGCL1, 33, 54

PRLLCLK, 33, 49

Programmable CL1 Delay, 33
Programmable Ci1 Delay, 54
Programmable Retrace LLCLK, 33, 34
PRST, 33, 45, 46

PWRDWN, 6, 9, 19, 24

PWRDWN,* 6

CL-GDé6340
Color LCD Interface Controller

INDEX (cont.)

R

RAMDAC, 10, 13, 18, 19, 23, 25, 27, 29, 30, 31, 32
RAMDAC Border Read/Write, 67
RAMDAC Pixel Data, 27, 32

RAMDAC Pixel Mask, 27, 28

RAMDAC Pixel Read Address, 27
RAMDAC Pixel Write Address, 27, 30, 31
Red Frame Color, 33, 39

RFRCLR, 33, 39

Row Offset Register, 33, 44

ROWOFF, 33, 44, 46

S

Scratch, 33

SENSE, 6, 9, 20, 24, 67
Sequencer Clocking Mode Register, 26
SimulSCAN, 82

Sleep Mode 25, 67

Sleep Mode Register, 67
SR1, 26

Standby, 19, 23, 36

STN, 6, 11

Sum-to-Gray, 13, 42, 56
Suspend, 9, 19, 23, 24, 37

\

VGA Interface Register, 33

VGAL, 33, 67

VIPAC, 33

VIPAC Chip Revision Level, 33, 53
VIPREV, 33

VSCRO, 33

VSDY, 33, 60

VSYNC Delay, 33, 60
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Direct Sales Offices

Domestic

N. CALIFORNIA
San Jose

TEL: 408/436-7110
FAX: 408/437-8960

S. CALIFORNIA
Tustin

TEL: 714/258-8303
FAX: 714/258-8307

Thousand Oaks
TEL: 805/371-5381
FAX: 805/371-5382

ROCKY MOUNTAIN
AREA

Boulder, CO

TEL: 303/939-9739
FAX: 303/440-5712

SOUTH CENTRAL
AREA

Austin, TX

TEL: 512/794-8490
FAX: 512/794-8069

Plano, TX
TEL: 214/985-2334
FAX: 214/964-3119

NORTHEASTERN
AREA

Andover, MA

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

Philadelphia, PA
TEL: 215/251-6881
FAX: 215/651-0147

CL-GD6340

SOUTH EASTERN
AREA

Boca Raton, FL
TEL: 407/994-3883
FAX: 407/994-9887

Atlanta, GA
TEL: 404/263-7601
FAX: 404/729-6942

International

GERMANY
Herrsching
TEL: 49/08152-2030
FAX: 49/08152-6211

JAPAN

Tokyo

TEL: 81/3-5389-5300
FAX: 81/3-5389-5540

SINGAPORE
TEL: 65/3532122
FAX: 65/3532166

TAIWAN

Taipei

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

UNITED KINGDOM

Hertfordshire, England
TEL: 44/0727-872424
i"AX: 44/0727-875919

The Company

Cirrus Logic, Inc., produces high-integration peripheral controller circuits for mass storage, graphics,
and data communications. Our products are used in leading-edge personal computers, engineering
workstations, and office automation equipment.

The Cirrus Logic formula combines proprietary S/LA™* IC design automation with system design
expertise. The S/LA design system is a proven tool for developing high-performance logic circuits in
half the time of most semiconductor companies. The results are better VLSI products, on-time, that
help you win in the marketplace.

Cirrus Logic's fabless manufacturing strategy, unique in the semiconductor industry, employs a
full manufacturing infrastructure to ensure 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.

1 U.S. Patent No. 4,293,783 © Copyright, Cirrus Logic, Inc., 1991

Preliminary product information describes products which are in production, but for which full characterization data is not yet
available. Cirrus Logic, Inc. believes the information contained in this document is accurate and reliable. However, it is marked
Preliminary and is subject to change without notice. No responsibility is assumed by Cirrus Logic, Inc. for its use, nor for
infringements of patents or other rights of third parties. This document implies no license under patents or copyrights. Trademarks
in this document belong to their respective companies. Cirrus Logic, Inc. products are covered under one or more of the following
U.S. patents: 4,293,783; Re. 31,287; 4,763,332; 4,777,635; 4,839,896; 4,931,946, 4,979,173.

CIRRUS LOGIC, inc., 3100 West Warren Ave. Fremont, CA 94538
TEL: 510/623-8300 FAX: 510/226-2160
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