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FEATURES

B Single-chip XGA/Super VGA LCD controller

— Pin-compatible superset of CL-GD7541/7543 SVGA
LCD controllers

— IBM® VGA hardware-compatible
B GUI acceleration

— BitBLT engine (double-buffering, auto-start, memory-
mapped I/O, and transparent BitBLT)

— Color expansion for 8- or 16-bit pixels

— True packed-pixel addressing for 4, 8, 16, and
24 bits per pixel

— Programmable linear memory addressing
— 32 % 32 or 64 x 64 hardware cursor
B Cost-effective multimedia enhancements with
1-MByte DRAM
— Enhanced MVA™ (Motion Video Acceleration™)
e True-color, full-motion video playback

e Mixed graphics/video color depths (multi-format frame
accelerator)

e Supports 4:2:2 YCrCb, RGB 5-5-5, and AccuPak (8-
bit) color space formats

e Integrated 4:2:2 YCrCb -to-RGB 8-8-8 color space
converter

e Up to 4X continuous horizontal/vertical upscaling
e Full MVA™ support with TFT and STN color LCDs

Dual apertures (video/graphics) with VESA® VL-Bus™
and PCl bus

— Interface to analog NTSC/PAL encoders for TV OUT

GUI-Accelerated XGA/SVGA LCD
Controller with Low-Cost Multimedia
Options from Enhanced MVA™

H Cost-effective multimedia enhancements with

1-MByte DRAM (cont.)
— Flexible V-Port™
e 8-/16-bit V-Port™ connected to display memory

e Single-chip live video solution with popular decoders
(such as the Philips® SAA7110 or the CL-PX4072)

e Two-chip MPEG solution (MPEG decoder and
256K x 16 DRAM)

e 1024 x 768 video using AccuPak (live video and
playback)

e On-chip AccuPak: compression through V-Port™,
decompression at display time

e Low-cost multimedia solution through PCMCIA
multimedia cards

e Supports serial programming interface to popular
decoders (video, audio, MPEG) through DDC-2b

e Zoomed Video compliance with DCI 1.x and Win-
dows® 95 DirectDraw™
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FEATURES (cont.)

H 32-bit direct-connect CPU host bus interfaces
— ’486 CPU local bus (up to 50 MHz)
— VESA®VL-Bus™ @ 50-MHz bus clock

— PCl bus @ 33-MHz bus clock with burst support: big-
endian byte-order hardware support for PowerPC™

64 x 64 pixel size hardware pop-up icons

— Displays up to four independently controlled, 4-color
icons

Scalable 1- and 2-Mbyte display memory
— 32-bit-wide interface to display memory

— Two/four 256K x 16 DRAMs

— Four 512K x 8 DRAMs

— Optimized support for Extended Data-Out (Hyper-Page-
Mode) DRAMs

W 640 x 480 (VGA), 800 x 600 (SVGA), and 1024 x 768
(XGA) LCDs

— Color TFT LCDs
e 1-pixel/shift clock (9-, 12-, 18-, and 24-bit interfaces)

e 2-pixel/shift clock with external multiplexor (18- and
24-bit interfaces)

— Dual-scan color STN LCDs (640 x 480 and 800 x 600)

— Dithering algorithm automatically adds up to 6 bits per
primary color without decreasing spatial resolution

— Enhanced frame-rate modulation algorithm improves
display quality with fast-response STN LCDs

— Hardware expansion to 800 x 600 with lower-resolution
VGA modes

— SImulSCAN™ (simultaneous CRT and LCD)
H Power-management capabilities

H Integrated programmable frequency synthesizer — 3.3-V, 5.0-V, and mixed-voltage operation
— VCLKupto 80 MHz at 5V, 75 MHz at 3.3V — VESA® DPMS (Display Power Management Signaling)
— MCLKupto 66 MHz at 5V; 54 MHz at 3.3V — DDC-1 and DDC-2b (Display Data Channel) support
W Integrated 24-bit true-color RAMDAC B EIAJ standard 208-pin plastic quad flat package
— Non-interlaced CRTs: 640 x 480 with 16M colors, 800 x
600 with 64K colors, or 1024 x 768 non-interlaced with
256 colors
— Interlaced CRTs: 1280 x 1024 with 256 colors
OVERVIEW The CL-GD7548 V-Port enables high-quality, low-

The CL-GD7548 GUI-accelerated SVGA LCD
controller with MVA (Motion Video Acceleration)
provides an extremely flexible, high-quality, cost-
effective multimedia option for the next generation of
mid-range to premium portable computers.

With its enhanced BitBLT GUI acceleration,
continuous upscaling for 1024 x 768 and 800 x 600
LCDs, true-color capability, and mixed-voltage
operation for low power consumption, the
CL-GD7548 delivers exceptional graphics/video
performance.
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cost multimedia options such as a single-chip
NTSC/PAL video decoder or MPEG decoder by
eliminating the need for an additional video frame
buffer and providing a dedicated path to a PCMCIA
card. The CL-GD7548 V-Port is fully Zoomed Video
compliant. A complete graphics subsystem can be
built with only three active components: the
CL-GD7548 and two 256K x 16 DRAMs

The CL-GD7548 fully supports all features of the
CL-GD7543, including MVA™ for playback of MPEG
or Video for Windows .AVI (audio-video interleaved)
files.
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UNIQUE FEATURES
High Performance

B BitBLT engine, color expansion, hardware cursor, linear
addressing, and 32-bit memory interface

BENEFITS

Accelerates GUIs such as Microsoft® Windows®; provides high
resolution and color-depth capabilities.

B BitBLT double-buffering, auto-start, and memory-mapped /O O Reduced BLT setup, overlapped execution, more efficient
Windows® GDI (graphical device interface) software.

B BitBLT with transparency O Accelerates games.

B 32-bit local bus interfaces operating up to 50 MHz O Increases system throughput; PCI interface allows use in "X86,
PowerPC™, or other platforms.

B Hardware ‘pop-up’ icons O Provides hot-key display for on-screen symbols such as battery
‘fuel gauge’ and contrast/brightness controls.

Multimedia and MVA™

B MVA™ (Motion Video Acceleration™) O Hardware enhancement for playback of files that are compatible
with the DCI (Display Control Interface) and DirectDraw™
standard.

B Multi-format frame buffer O Displays separate graphics and video windows at independent
color depths. Maintains high rate of video playback without
degrading performance.

B Dual independent apertures: one for graphics and one for video O A BitBLT operation in Microsoft® Windows® can be in progress
while live video data is being simultaneously shown through the
secondary aperture.

B Interface to CL-PX4072 video pixel decoder requires no external O Allows capability for live ‘TV in a window’ at real-time speeds.

logic

B 8 or 16-bit V-Port to display memory O Eliminates external video frame buffer and additional hardware;
enables low-cost multimedia add-in PCMCIA cards.

O V-Port clock rate decoupled from display clock rate.

B 8-bit Overlay Port; video data overlay for display O Enables external hardware to support occlusion.

O Overlay regions defined with internal window registers and/or color
keys.

B Interface to NTSC/PAL analog encoders O Integrated design can be developed to display computer-
generated data on a TV or to record to a VCR.

B AccuPak™ compression and decompression logic on-chip O 2:1 reduction in storage and data rate requirements over 16-bpp
formats.

Enhanced LCD Support

B 1024 x 768 LCD support (TFT) O 2-pixel/shift clock external multiplexor.

O Up to 800 x 600 hardware expansion for lower-resolution modes.

B 800 x 600 LCD support (both TFT and dual-scan STN) with O Enables full use of the display area whether in graphics or text

comprehensive hardware resolution-compensation support mode.

B Enhanced frame-rate modulation O Improves display quality; increases stability of shades for dual-scan
STNs.

B Intelligent dithering algorithm expands the number of input bits per O Displays high- and true-color modes with smooth shading (no

primary color (RGB) on TFT or STN LCDs contouring) on all supported LCD types.

Power Management

B 3.3-V, 5.0-V, or mixed-voltage support O Minimizes operating power consumption; provides manufacturing
flexibility.

B Hardware-initiated Standby and Suspend modes and VESA® O Reduces power consumption; supports Energy Star monitors for

DPMS support for CRTs ‘green PC’ compliance.

Software

B Complete suite of drivers for multiple operating systems O Supports all popular application environments.

B User-friendly utilities O Enables fast and on-the-fly changes.

April 1996 - _____________________________________________________________________________________| 3

ADVANCE HARDWARE REFERENCE MANUAL v1.2

Copyrighted By Its Respective Manufacturer



i

CIRRUS LOCGIC

CL-GD7548
XGA/SVGA LCD Controller

SOFTWARE SUPPORT
Operating System and Application Software Drivers
Software Drivers?2 Resolution Supported Number
of Colors
Microsoft®/Intel® DCI™ v1.x 640 x 480, 800 x 600, 1024 x 768 256
i ® { ®
O WS o 640 x 480, 800 x 600, 1024 x 768, 1280 x 1024 256
Microsoft® Windows® 95™ with DirectDraw™ gig i igg 800 x 600 125n,15ilﬁgn
| Cirrus Logic VPM (Video Port Manager)
Microsoft® Windows NT™ v3.5 640 x 480, 800 x 600, 1024 x 768 16 and 256
640 x 480, 800 x 600, 1024 x 768 16 and 256
0S/2® v2.0, WARP 3.0 640 x 480, 800 x 600 65,536
| 640 x 480 16 million
640 x 480, 800 x 600, 1024 x 768 16 and 256
AutoCAD® vi1, vi2 640 x 480, 800 x 600 65,536
| 640 x 480 16 million
640 x 480, 800 x 600, 1024 x 768 256
® 3 )
é;tgstﬂg%% v\qz'\(/)z 640 x 480, 800 x 600 65,536
| ’ 640 x 480 16 million

a Driver support for additional applications is provided by independent software vendors, either with specific drivers or through

VESA mode support. For more information concerning driver support, contact the software manufacturer.

BIOS
Feature Benefit
B 48-Kbyte BIOS O Provides optimum performance with VGA and VESA® extended mode support
O Provides system design options for the best combination of performance and
functionality.
B Fully IBM® VGA-compatible BIOS O Compatible with the existing base of PC applications.
B VESA®VBE (VGA BIOS extensions) 1.2 and O Compatible with industry standards for extended mode support beyond VGA and
PM (power management) support power-management control.
Software Utilities
Utility Function

AutoResolution Switching

Windows® application for automatically switching display resolutions (for example, from a
1024 x 768 CRT to lower-resolution 640 x 480 or 800 x 600 LCDs) without relaunching
Windows

Video mode and video display configuration utility suitable for end-use distribution (includes

CLMode foreign language translations)
OEMSI BIOS-customization utility for OEM development use
PCLRegs VGA controller register viewer/editor for OEM development use
V-Port Reas Windows®-based register viewer/editor and V-Port/Video Window display configuration utility
g for OEM development use
| WinMode Windows® application for graphics mode and display type configuration (includes foreign
language translations, selectable from within the utility)
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CL-GD7548

XGA/SVGA LCD Controller

1. PIN INFORMATION

1.1

FCPU /MD25
MD24

MD23

MD22

S46PU / MD21
MVDD2
SLEEPPU/MD20
XCLKPU /MD19
MD18

MD17
PCIPU/MD16
V889
CAS3#/ WE3#
CAS2# / WE2#
MA9

MA8

MA7

MA6

MAS

MA4

MA3

MA2

MA1

MAO
CAS# / WE#
OE#

RASO #

RAS1 #
V8810

MD15

MD14

MD13

MD12

MD11

MD10

CvDD4

MD9
CASO# / WEO#
CAS1#/WE1#
MD8

SWO /MCLK/ XMCLK
V8811
MAVDD
MFILTER
MAVSS

MD7

MDs

MD5

MVDD1

MD4

MD3

MD2

NOTE:
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Interface

NTSC

Video
—— Memory
Interface

MCLK
Synthesizer

.

CL-GD7548

208-Pin PQFP

CPU Host Bus
Interface

Out

CRT
Interface

VCLK
Synthesizer

RDY#/ TRDY#
INTR / INTR#
VSSst
CLK/LCLK
IRDY# / RDYRTN#
ADS# / FRAME#
IDSEL / W/R#
RESET#/ RST#
BE3# / C/BE3#
BE2# / C/IBE2#
BE1#/ C/IBE1#
BEO# / C/BEO#
A2/ZVPO
A3/ZVP1

A4/ ZVP2

A5/ ZVP3

A6/ ZVP4

A7/ STOP#

DEVSEL# / LDEV#

A8/PAR
A9/ZVP5
A10/2ZVP6
A11/2ZVP7
Al2

A13

Al4

A15

A16

A17

A18

A19

A24 [ HIMEMO
A25 / HIMEM1
VSs2

AD31 /D31
AD30 /D30
AD29 /D29
AD28 /D28
BVDD2

AD27 / D27
AD26 / D26
AD25 /D25
AD24 /D24
VSS3

VSSe
DDCC / FCDCLK / VCLK
FPVEE <BIAS>
FCBLANK# / HREFI
TWR#

IREF

RED

GREEN
BLUE
CSYNC
NTSC / PAL
VSYNC
CRTVDD
HSYNC
DACVDD1
CLK32K
DACVSSH1
BLI/ SUSPI
ACTI/DDCD / FCEVIDEO#/ SBY|
0OSC/ XVCLK
VAVDD
VFILTER
VAVSS
SLEEP#/ZVPCTL
VSS5

ADO /DO
AD1 /D1
AD2/D2
AD3/D3
AD4 /D4
AD5/D5
BVDD1

AD6 /D6
AD7 /D7
AD8/Ds8
AD9 /D9
AD10/D10
VSS4

AD11 /D11
AD12/D12
AD13/D13
AD14/D14
CvDD2
AD15/D15
AD16/D16
AD17/D17
AD18/D18
AD19/D19
AD20/ D20
AD21/D21
AD22/D22
AD23/D23

Pin hames that are in bold print indicate pins that are used for PCI bus configuration.

Figure 1-1. Pin Diagram
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1.2 Pin Tables

In the table that follows:

CIRRUS LOCGIC

CL-GD7548

XGA/SVGA LCD Controller

« Pin names that are in bold print indicate pins that are used for PCI bus configuration.

* Pin numbers with an asterisk (*) have pull-up options, discussed in Section 2.7, "Configuration Input Pins".

Table 1-1. CL-GD7548 Pins in Numerical Order
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name

1 MD1 37 A21 73 BVDD1

2 MDO 38 A22 74 AD5 /D5

3 DEVSEL# / LDEV# 39 A23 75 AD4 /D4

4 RDY# / TRDY# 40 A24 / HIMEMO 76 AD3 /D3

5 INTR / INTR# 41 A25 / HIMEM1 77 AD2/D2

6 VSS1 42 VSS2 78 AD1/D1

7 CLK/LCLK 43 AD31/ D31 79 ADO /DO

8 IRDY# / RDYRTN# 44 AD30 / D30 80 VSS5

9 ADS# / FRAME# 45 AD29 / D29 81 SLEEP#/ ZVPCTL

10 IDSEL / W/R# 46 AD28 / D28 82 VAVSS

11 M/IO# 47 BVDD2 83 VFILTER

12 RESET#/ RST# 48 AD27 / D27 84 VAVDD

13 BE3# / C/BE3# 49 AD26 / D26 85 OSC/ XVCLK

14 BE2# / C/BE2# 50 AD25 / D25 86 ACTI/DDCD / FCEVIDEQ# / SBYI

15 BE1# / C/IBE1# 51 AD24 / D24 87 BLI/ SUSPI

16 BEO# / C/BEO# 52 VSS3 88 DACVSST

17 A2 /ZVPO 53 AD23 /D23 89 CLK32K

18 A3/ ZVP1 54 AD22 /D22 90 DACVDD1

19 A4/ ZVP2 55 AD21 /D21 91 HSYNC

20 A5/2ZVP3 56 AD20 / D20 92 CRTVDD

21 A8/ ZVP4 57 AD19 /D19 93 VSYNC

22 A7 / STOP# 58 AD18 /D18 94 NTSC / PAL

23 A8/ PAR 59 AD17 / D17 95 CSYNC

24 A9/ ZVP5 60 AD16 /D16 96 BLUE

25 A10/ZVP86 61 AD15/D15 97 GREEN

26 A11/ZVP7 62 CvDD2 98 RED

27 A12 63 AD14 /D14 99 IREF

28 A13 64 AD13/D13 100 TWR#

29 Al4 65 AD12/D12 101 FCBLANK# / HREFI

30 A15 66 AD11/ D11 102 FPVEE <BIAS>

31 A16 67 VSSs4 103 DDCC / FCDCLK / VCLK

32 A17 68 AD10 /D10 104 VSSe

33 A18 69 AD9 /D9 105 FPBL

34 A19 70 AD8 /D8 106 FPVCC

35 A20 71 AD7 /D7 107 FPVDD2

36 CVDD1 72 AD6 /D6 108 FPDE

16 | April 1996
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Table 1-1. CL-GD7548 Pins in Numerical Order (cont.)

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
109 DACVDD2 143 FCP6 177 MA3
110 LFS 144 FCP7 178 MA2
111 DACVSS2 145 VSS8 179 MA1
112 LLCLK 146 TVON / XRDACCS 180 MAO
113 FPVDCLK 147 FCESYNC# /VSI 181 CAS# / WE#
114 FPO/FCVCLK / ZVPCLKI 148 PROG 182 OE#
115 FP1/ OVRW# / VACTI 149 SWi1 183 RASO #
116 FP2 150 Sw2 184 RAS1#
117 FP3/MOD 151 MD31 185 VSS10
118 FP4 152 MD30 186 MD15
119 FP5 153 MD29 187 MD14
120 FP6 154 MD28 188 MD13
121 CvDD3 155 MD27 189 MD12
122 FP7 156 MD26 190 MD11
123 FP8/SBYST# /FCPO 157* MD25 / FCPU 191 MD10
124 VSS7 158 MD24 192 CVvDD4
125 FP9 / SUSPST# / FCP1 159 MD23 193 MD9
126 FP10 160 MD22 194 CASO# / WEO#
127 FP11 161~ MD21 / S46PU 195 CAS1#/WE1#
128 FP12 162 MVDD2 196 MD8
129 FP13 163* MD20 / SLEEPPU 197 SWO0 / MCLK / XMCLK
130 FP14 164> MD19 / XCLKPU 198 VSS11
131 FP15 165 MD18 199 MAVDD
132 FPVDD1 166> MD17 200 MFILTER
133 FP16 / FCP2 167* MD16 / PCIPU 201 MAVSS
134 FP17 / FCP3 168 VSS9 202 MD7
135 FP18 169 CAS3# / WE3# 203 MD6
136 FP19 170 CAS2# /| WE2# 204 MD5
137 FP20 171 MAS9 205 MVDD1
138 FP21 172 MAS 206 MD4
139 FP22 173 MA7 207 MD3
140 FP23 174 MAB 208 MD2
141 FCP4 175 MA5
142 FCP5 176 MA4
ADVANCE HARDWARE REFERENCE MANUAL v1.2 PIN INFORMATION
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Table 1-2 lists the CL-GD7548 pins that connect through a DB-44 connector to corresponding pins of LCD
flat panels. In Table 1-2, the following abbreviations are used:

» (O) indicates pin type is an output function
Table 1-2. CL-GD7548 Interface Pins to LCD Flat Panels

CL-GD7548 COE:I?I:::IZOI‘ LCD Flat Panel Type — Corresponding Pins
P(;rrl“NaFr:ui TFT LCD Types STN LCD Types
Pin No. ( Panel Pin Pin No. Color
Function Type : : : : : :
Names) 24-Bit 18-Bit 12-Bit 9-Bit 16-Bit 8-Bit
140 FP23 o 13 R7 R5 R3 R2 SuUD3 —
139 FP22 o 14 R6 R4 R2 R1 SuD2 —
138 FP21 o 15 R5 R3 R1 RO SUD1 —
137 FP20 o 16 R4 R2 RO — SuUDo —
136 FP19 o 9 R3 R1 — — SuUD7 —
135 FP18 o 10 R2 RO — — SuDeé —
134 FP17 e} 44 R1 — — — — —
133 FP16 o 42 RO — — — — —
131 FP15 o 8 G7 G5 G3 G2 SLD7 SUD3
130 FP14 o 7 G6 G4 G2 G1 SLD6 SuD2
129 FP13 o 6 G5 G3 Gi1 GO SLD5 SUD1
128 FP12 o 5 G4 G2 GO — SLD4 SuUDO
127 FP11 o 11 G3 G1 — — SuUD5 —
126 FP10 o 12 G2 GO — — SuUD4 —
125 FP9 o 20 Gi — — — — —
123 FP8 o 29 GO — — — — —
122 FP7 o B7 B5 B3 B2 SLD3 SLD3
120 FP6 o B6 B4 B2 B1 SLD2 SLD2
119 FP5 o B5 B3 B1 BO SLD1 SLD1
118 FP4 o B4 B2 BO — SLDO SLDO
117 FP3/MOD o 23 B3 B1 — — MOD MOD
116 FP2 o 39 B2 BO — — — —
115 FP1 o 43 B1 — — — — —
114 FPO o 24 BO — — — — —
113 FPVDCLK o 18 FPVDCLK SCLK SCLK
112 LLCLK o 35 LLCLK LP LP
110 LFS o 22 LFS FLM FLM
108 FPDE o 26 DE — —
NOTE: Pin numbers and names for specific LCDs are given in the “Panel Interface Guide” in the CL-GD754X Appli-
cation Book.
18 ____________________________________________________________________________| April 1996
PIN INFORMATION ADVANCE HARDWARE REFERENCE MANUAL v1.2

This Material Copyrighted By Its Respective Manufacturer



CL-GD7548
XGA/SVGA LCD Controller

i

——== CIRRUS LOGIC

Table 1-3 lists the power connections for the CL-GD7548 interface pin groups. For design flexibility and
to minimize overall power consumption, each of the CL-GD7548 interface pin groups listed below may
receive either +3.3 or 5 V from independent sources.

Table 1-3. Power Connections for Interface Pin Groups

Name of Interface Pin Group

Power Pin to
Interface Pin Group

CL-GD7548 Pins
in Interface Pin Group

PowerPin | Power Pin
Name Number
Clock Frequency Synthesizer:
MCLK (Memory Clock) Frequency Synthesizer MAVDD* 199 197, 199-201
VCLK (Video Clock) Frequency Synthesizer VAVDD* 84 82-85, 89
*
Core Logic CvDD1 36
*
CvDD2 62 6,36, 42, 52, 62, 67, 80, 100, 104, 121,
oVDD3* 121 145, 149, 150, 168, 185, 192, 198
CcvDD4* 192
CPU Host Bus BVDDH 73 3-5,7-35, 3741, 43-51, 53-61,
BVDD2 47 6366, 68-79, 81
CRT CRTVDD 92 88,9199, 111, 146
CRT: NTSC (and PAL) CRTVDD 92 94-98, 146
DACVDD1* 90
Digital-to-Analog (RAMDAC) " 90, 109
DACVDD2 109
LoD FPVDD1 132 86, 87, 101-103, 105-108, 110,
FPVDD2 107 112-120, 122—-123, 125144, 147, 148
Video Memory MVDD1 205 1,2, 151-167, 169-184, 186191,
MVDD2 162 193-196, 202-208

* Pin names that have asterisks indicate pins that must all be set to the same voltage level.
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CL-GD7548
XGA/SVGA LCD Controller

1.3 Block Diagrams: CL-GD7548 Interfaces
1.3.1 Local Bus (32-Bit '486DX or VESA® VL-Bus™), 2-Mbyte 512K x 8 DRAM, 12-Bit TFT
Color, V-Port™ Interface
BVDD CvbD DACVDD CRTVDD
BVDD Core DACVDD
486DX Local Bus Interface CRTVDD Q
RED >
BE3# »| BE3# - GREEN >
BE2# BE2# 8 BLUE ? >
IREF << o
BE1# »|BE1# IREF v FEFBQ >
BEO# »| BEO# DACVSS =
WR# : WiR# § HSYNC My Video Connector
- c
RDY# \ RDYRTN# £ FPVDD
2 T i .
D[31:0] | »| Di31:0] § E‘ FPVDD Typical 12-Bit TFT Color LCD
A[25:24] HIMEM[1:0] | § a FPDE DTMG Power |
Al2s:2] Al23:2] = FPVDCLK DCLK
Jes. [P
1 mFEsET a LFs »{ VSYNC
8 FP[23:20] »{ R[3:0]
FP[15:12] »{G[3:0]
FP[7:4] B[3:0] DISP*
Core-Logic
Chip Set | RDY# / ‘
B Video Source
-« LDEV# /]
8
cvDD 32 kHz from RTC  ———»] CLK32K . s M 7—] YI7:0]
Y 1x CPU Clock ——f LCLK S Fop(70] |e—a/— U
330 0 X 8, .
330 | Ay VAVDD N~ i \ V4 UVI[7:0]
M — MAVDD N 8 é ZVPCL PCLK
@
_L—‘M—_T_i MFILTER | " £ VS| | VREF
@ = &
10uF 0.1 uF £ 5] E HREF HREF
100 T I MAVSS & = VACTI
AM . VFILTER g
yy L 2
10uF 0.1 pF f2) 12¢c
—1__ VAVSS ) ¢
MVDD ~ ] osc DDCC/DDCD ”
\ 14,318 MHz
DRAM \e:01 mgljzg] L S AL Py
DI7:0] RAéd#] >| MDI701 DC P Modul
RAS [ o MD[15:8] BIAS PWR On e e
CAS* 0 MDI[23:16] FPVEE »| BPO PWR_BIAS o
1 WE* ——————»|MD[31:24] 5 LCD Drive On PWR Loaic VLR y
o ° ) FPVCC »| PDO _ VEBL J
- 3 Backlight O PWR_INVERTER
512K x 8 5w £ s FPBL |28 'th " »lBLO
@
DRAM 4o l\o/li#g-o s £ g
Al9:0] [9:0] MA[9:0 > 3 Suspend (Cover Closed)
b0l (9:0] § €| BLI/SUSPI P
e RASO# RASO# 5 Standby or Activity Input (Keyboard Interrupt)
22; —— No Sormaat Ei:?: g ACTI/ SBYI
RETTE | No Connect
2 Wi |« VE#_ gﬁg?ﬁ CASO# E TWR# [————
oe- |« CE# CAGDR CAS1# r SWO [e— Hardware Configuration Input Switches
512K x 8 CAS3# CAS2# é SW1 [—— read under register control.
— VASO) CAS3# VSs SW2 |e—
] VRIS L
D7:0] je MDI23:16] J L
RAS® | RASO# — =
.| caso# A[9:0] |- MAIS:0]
s CAS* 222 Di7:01 b MDI31:24
WE* |l WE# [7:0]
OE# RAS* | RASO#
OE* |—=—
cas | CASS#
512K x 8 4 W
Sl prr
Multiple-CAS DRAM OE" fa———
512K x 8
20 April 1996
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1.3.2 Local Bus (32-Bit '486DX or VESA® VL-Bus™), 2-Mbyte 512K x 8 DRAM, 12-Bit TFT
Color, Feature Connector Interface

BVFD CV?DD DACVDD CRTVDD
BVDD Core DACVDD
486DX Local Bus Interface CRTVDD g
RED -
BE3# BE3# - GREEN >
% BLUE >
BE2# »| BEO# CL
IREF == |
BE1# »|BE1# IREF =ZZTZT75Q >
BEO# » BEO# DACVSS +§ = >
WR# »1 W/R# § HSYNC A'Avl' Video Connector
4'\;283 | M/IO# 5 VSYNG Wy
- po =
RDY# : RDYRTN# £ FPVDD
) Typical 12-Bit TFT Color LCD
D[31:0] D[31:0] 8 o FPVDD
« K]
A[25:24] HIMEM[1:0] |'§ a FPDE »|DTVMG Power
. B e
Al2s:2] > Al23:2] = FPVDCLK »| DCLK
ADS# >
N ADS# & LLCLK »| HSYNC
RESET# a LFS »| VSYNC
Q
3 FP[23:20] »|R[3:0]
FP[15:12] »{G[3:0]
FP[7:4] »{ B[3:0] DISP*
Core-Logic
Chip Set RDY# ’|‘
e« LDEV#
cvDD 32kHz from RTC ——m| CLK32K .
A 1x CPU Clock ———»] LCLK < 16-Bit Feature
| 33Q [Te) 2:1 MUX Connector Inter-
330 Ay VAVDD N~
A\ MAVDD (] 16-Bit Video Pixel Data
AAARTY 5| O FCP[7:0] P[15:0]
MFILTER o ]
g .| 5
10pF T 0.1 pF - E ) 3 FCVCLK . VCLK
100 MAVSS & €| FceviDEO# »{ EVIDEO*
MWy j_ VFILTER 3 8 OVRW# GRDY
10 uF 0.1 HFT ° g FCBLANK# |=€ > BLANK*
& VAVSS E FCESYNC# | ESYNC
MVDD :14 15 M 0sc FCDCLK | DCLK
. 318 MHz
DRAM 9] M'S[[?ig} L S LLLUCE TS
D[7:0] [ = »| MD[7:0] DCP Modul
* MD[15:8 ower viodule
RAS” [ [15:8] BIAS PWR On _ VEE P
CAS* g CASOH MD[23:16] FPVEE »| BPO PWR_BIAS
1 WE* |l NE# ————| MD[31:24] 5 epvee |LCDDriveon f o PWR_LOGIC [P v
| OE# ® > VBL )
OE* |25 WE# ] g Backlight On PWR_INVERTER
512K x 8 -« WE# g = FPBL .l. »| BLO
) OE# OE# £ 5
DRAM 0. 01|  MAIS:0] MA[S:0] = g
D[7:O] MD[15:8] MA[9:0] E‘ S BLI/SUSPI Suspend (Cover Closed)
. RASO# RASO# £ Standby or Activity Input (Keyboard Interrupt)
* |20 RASO# 3 ACTI/ SBYI
RAS CAS1# No Connect =
R OAS" = —CAsor | RASH " No Connect
WE* ft———— CASTE CASO# £ TWR# [——
OF* |25 CASOH CAS1# % SWO [e— Hardware Configuration Input Switches
512K x 8 CASSH CAs2# £ SW1 Je—— read under register control.
22 Joass# SW2 |e—
. VSS
DRAM 4001 33[99]1
D7:0) e MDI23:16] _J J—_ cvDD
RAS" [ RASH# DRAM -
\ MA[9:0]
.| caszs A[9:0] | MALS:O
3 CAS” [t = D{TO} MDI[31:24 10k@  Feature Connector
WE" |a—="— <] RAsO# MDI25] Enable Circuit
oe | OE* RAS* | RASO#
[ CAS* e CASSH#
512K x 8 4 *“WEz
WE* j&———
Multiple-CAS DRAM oE | 2E%
512K x 8

L
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CIRRUS LOCGIC

CL-GD7548

XGA/SVGA LCD Controller

1.3.3 Local Bus (32-Bit ’486DX or VESA® VL-Bus™), 1-Mbyte 256K x 16 DRAM, 18-Bit TFT
Color, NTSC Output, V-Port™ Interface

BVDD CVDD DACVDD CRTVDD
BVDD Core DACVDD
CRTVDD/
486DX Local Bus Interface RED
GREEN
BE3# »| BE3# BLUE .
C
BE2# BE2# - 1500
BE1# »| BE1# & =
BEO# BEo# HSYNC AW Video Connector
W/R# W/R# VEYNG W
M/IO# »| wio# WY
486DX
READY [<—% »| ROYRTN# IREF ':FF
Standard TV
D[31:0] »| D[31:0] 9
8 DACVSS AD720
Al25:24] »| HIMEM[1:0] | & ~ NTSC
[
A[23:2] »| A[23:2] E ENCODER
[
ADS# »| ADS# 2 é 14k
RESET# RESET# © 5 WA
LCLK i E "
E. 8 ‘V‘V‘V -
A LL
a 0.7kQEE
Core-Logic CSYNC
Chip Set RDV# NTSQr,(/Pé\I’\]
LDEV# FPVDD
cVDD 32 kHz from RTC »1 CLK32K . 5
1x CPU Clock LCLK FPVDD Typical 18-Bit TFT Color LCD
0
330 <t FPDE DTMG Power |
330 | My VAVDD 0 -
A MAVDD N~ FPVDCLK DCLK
082 5 0O 8 LLCLK »{HSYNC
MFILTER 3 [0} 3
TouF - 2 v LFS »|vsyne
ou 01p - :
106 1_ MAVSS :>J. 3 FP[23:18] R[5:0]
Ay ® VFILTER § FP[15:10] »1G[5:0]
_]_ 1 2 FP[7: »1B[5:0] DISP*
o [7:2]
10 uF 0.1 p.FT 4
T . VAVSS
DRAM MABO] MVDD v »| osc t For the V»qut Interface,
1 Al8:0] : 4 14.318 MHz [ & refer to Section 1.3.8.
D[15:0] | MDI15:0] »| MD[15:0] d
| cas1# : . | ACTI/SBYI|——— Standby Input
UCAS* =22 : 5
CASO# MD[31:16] > BLI/ SUSP| f«¢—————— Suspend Input (Closed Cover)
Ao [ RASO# ] DC Power Modul
RAS* g% i} ower Module
we* |l VE# 8 = epvEE |_B!AS PWR On o= oW B YEE Py
.| OE# <« NEt lwE# £ 2 LoD Drive O - VLP g
256K x 1605 [* DIST= I Y= £ 8 FPVCC iveon | oo PWR_LOGIC|-=— g
; < ; PWR_INVERTER
DRAM s 5:0] | MALB:D) o Gomaa | VAE g FpaL[22KGN O g o -
2 Jlisof<MDET:1] ——~oonned I mag] E I
UCAS* | ,CAS3# RASO# RASO# =
LCAS* ‘CASZ# No Connect RAS1# R Twh No Connect
RAs*| _RAso# CASO# CASO# £ ) .
WE* [ (WE# CAS1# CAS1# o SWO f— Hardware Configuration Input Switches
OE* | (OE# CAS2# CAS2# & SW1 ft—— read under register control.
AT CAS3# CAS3# ves | % SW2 l—

Multiple-CAS DRAM

NOTES:
1)

|||—

When using the design featured in this diagram, the CRT must be disconnected when using the NTSC output.

2) This diagram illustrates general signal connections. All information is preliminary and subject to change. For detailed
design examples, refer to the CL-GD754X Application Book.
22
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1.3.4 PCI Bus, 2-Mbyte 256K x 16 DRAM, 24-Bit TFT Color
BVTDD CvDD DACVDD CRTVDD
BVDD Core DACVDD A
CRTVDD Q
PCI Bus Interface RED
. GREEN
C/BES# | »| c/BESH § BLE ReF LL 2
C/BE2# |- »| c/BE2# IREF v F=F 750
C/BE# | > C/BE1# DACVSS =
C/BEO# | »1 C/BEO# HSYNC AW Video Connector
IDSEL »| IDSEL VSYNG Wy
PAR | PAR 8
STOP# | STOP# E
IRDY# > IRDV# g £ FPVDD
TRDY# | TRDY# E E' T Typical 24-Bit TFT Color LCD
FRAME# »| FRAME# £ g FPVDD
DEVSEL# DEVSEL# |& o FPDE DTMG Power [
[&]
FPVDCLK DCLK
AD[31:0] | »| AD[31:0] a Lok HSYNC
3]
RST# »| RsT# = LFs VSYNC
CLK > oLk FP[23:16] R[7:0]
INTR# INTR# FP[15:8] G[7:0]
FP[7:0] B[7:0] DISP*
CVDD A 32 kHz from RTC ——»] CLK32K
4 330 o0}
330 AWy VAVDD g
M MAVDD N~
100 5
J_—Wv—h MFILTER b 8
]
10 pF 0.1 uF % 1
T < MAVSS > =
i0Q - 2 o
T A _T'_ VFILTER g
10 uF 0.1pF © 5
T 1 VAVSS g
c
MVDD ~  ™|osc S DC Power Module
VEE
—{oram 1 maso) A 14318 MHz_ I'yivpp g FPVEE |-BIAS PWR On_Tppq PWR_BIAS g
(6:0] MDI[15:0] . 8 LCD Drive On PWR_LOGIC ="
D[15:0] * RAsor MD[15:0] a FPVCC »| PDO — VBL )
RAS* [ aooot Backlight On PWR_INVERTER
2| LOAS" 22230 MDI[31:16] FPBL »|BLO
UCAS* =231 T
WE#
WE | WE# WE# 8 s d (Cover Closed
L oE# OEF WE# g BLI/ SUSPI |aeuspend (Cover Closed)
OFE" j&——— - 1 0OF# T Standby or Activity Input (Keyboard Interrupt)
256K x 16 MA[8:0] MALE:0] £ ACTI/ SBYI
256K x 16 RAS1# No Connect al
X — =T I maAf9] §
RASO#
RASO# 3
DRAM MA[8:0 RAS1# =
— Al8:0] Wﬁ o RAS1# P No Connect
D[15:0] ' oo CASO# a TWRi# [
2 RAS* 4% CASZE CAS1# g SWO ft—— Hardware Configuration Input Switches
4 LCAS" [ oASaH CAS2# = SW1 [—— read under register control.
UCAS* [&———— - CAS3# VSS SW2 j—
WE | NVE#
o [=2E#_ i
256K x 16 =
56K x 16 RAST#

23
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CL-GD7548
XGA/SVGA LCD Controller

1.3.5 PCI Bus, 1-Mbyte 256K x 16 DRAM, 16-Bit Dual-Scan Color

BV+3D CV?DD DACVDD CRTVDD
BVDD Core DACVDD | L 2
CRTVDD Q
RED
PCI Bus Interface - GREEN
[+4 °
C/BE3# |« | C/BE3# © BLUE L L
IREF ] IREF  ===750
C/BE2# | | C/BE2# + ==
C/BE1# | > C/BE1# DACVSS | =
C/BEO# |- 1 C/BEO# HSYNC ‘v‘v‘v Video Connector
IDSEL »| IDSEL VSYNC My
- @
PAR PAR g FPVDD
STOP# STOP# ® 5 T
- o t
IRDY# »| IRDY# &£ i FPVDD Typical 16-Bit Dual-Scan Color LCD
TRDY# TRDY# 2 ) FP[23:20],
FRAME# »| FRAME# = g FP[19:18], uD[7:0] Power =
z .
DEVSEL# |« DEVSEL% | & FPI11:10]
AD[31:0] 1 AD[31:0] FPVDCLK SCLK
RST# »| RsT# a LLCLK LP
(3]
CLK »| CLK - LFS | FLM
INTR# INTR# FP[15:12], »|LD[7:0]
FP[7:4] DISP*
CVDD 4 32 kHz from RTC ——» CLK32K
o0
| 330 <
330 AWy VAVDD 0N
W MAVDD P~
10Q . [m)
VY I MFILTER 5 (? BLI/susP | Suspend Input (Cover Closed)
10 uF T 0.1uF T g — ACTI/sBY! | Standby Input or Activity Input (Keyboard Interrupt)
100 . MAVSS H (&) UspaTs |_Suspend Status
AAA - -
Wy VFILTER | 3§ Standb;
y Status
g -
10 uFL 0 uF I 8 SBYST# >
T Ju 5
* VAVSS >
~ . g DC Power Modul
MR 08¢ = BIAS PWR O = VEE
DRAM o | MALB0l 14.318 MHz VoD . FPVEE " BP0 PWR_BIAS [~ = o
DI15:0] | L1501 MD[15:0] H Fpvee [EERPVeOn oy PWR_LOGIC =72 g
RAS* laBASO# & Backlight On PWR_INVERTER /
»{BLO
1 WEO* | WECE MDI[31:16] FPBL
WE1* | WE1# .
CAS* g/;# CASH# WES 3
o |25 « OB o T
256K % 16 VAIED 2
«MABOL | yas:0) H
No Connect MAg] g
RASO# H
RASO# 2
DRAM MA[8:0
A[8:0] | [ ,] ‘l;lvoEg:nnec’( RAS1# . TWR# No Connect
Dr15:] CAsO# £ SWO [— Hardware Configuration Input Switches
RAS* | BASO# WE1# Casi# I !
2 « 5 SW1 ft— read under register control.
WEO* |l WE2# WE2#
|l VE2H# ==t __cpasop 2 SW2 |le——
WE1* | WE3# WE3# CAS3# s
lcas# vss
CAS* fa—=22E
OF* l OE#
256K x 16 =

Multiple-WE DRAM
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1.3.6 PCI Bus, 1-Mbyte 256K x 16 DRAM, 18-Bit TFT Color, V-Port™ Interface
BVTDD CvDD DACVDD CRTVDD
BVDD Core DACVDD
CRTVDD Q
RED
E GREEN
5 BLUE
L L
PCI Bus Interface IREF 'F;EF 5:3:%759
DACVSS E =
C/BE3# | »| C/BE3# 3 HSYNC Ay Video Connector
C/BE2# | »| C/BE2# £ VSYNC Ay
[
C/BE1# | | C/BE1# £ FPVDD
7 L >
C/BEO# > C/BEO# ) FPVDD _T Typical 18-Bit TFT Color LCD
IDSEL = IDSEL @
AR PAR a FPDE DTMG Power e
SToP# SToP# p FPVDCLK DCLK
IRDV# »| RDY# g § LLCLK HSYNC
TRDY# | TRDY# E LFs VSYNG
=2
FRAME# »| FRAME# & FP[23:18] R[5:0]
DEVSEL# | DEVSEL# FP[15:10] G[5:0]
ADI[31:0] »| AD[31:0] FP[7:2] B[5:0] DISP*
RST# > RST# T
CLK »{ CLK Video Source
INTR# | INTR# M 8// Y70l
8
FCP[7:0] u
X le®r 1 vz
CVDD 32 kHz from RTC —» CLK32K o0 ° <~/ !
= (8 ZVPCLI PCLK
0 |t
330 N~ | £ vsi VREF
330 VW VAVDD a |t HREFI * HREF
A
MAVDD 5
00 . (.? %
VACTI
J_—’W\'—h MRLTER 8|
£
10 pF - O.1p.FT £ (& G
100 MAVSS &
AAA >
* VFILTER 2 T
™ 8 DDCC/DDCD £
10 p.F_l_ 0.1 pFT ©
e ~ ZAS\C/;SS BLI/SUSPI e Suspend Input (Cover Closed)
MVDD 1 — )
DRAM . MA[S:0 l 14.318 MHz ACTI/ SBYI Standby Input or Activity Input (Keyboard Interrupt)
A[8:0] 4—[—]MD[15.01 MVDD - Suspend Status
D[15:0] jeMRLLE: »{ MD[15:0] g SUSPST# >
" RASO# ] Standby Status
; RAS" [0 £ SBYST# y >
LCAS* jCASO# MD[31:16] =
UoAs* CAS1# ° 5 DC Power Module VEE
| WE# WE# .§ H FPVEE |CIAS PWR Ony Tgpeq PWR_BIAS o
WE* fe——"— - WE# T a LCD Drive O VLP Y
5ok x 1675 — <EE_ Joes E FPVCC e »{PDO PWR_LOGICI=/er J
MA[8:0 . > Backlight On PWR_INVERTER
No Gonneet | "A18:0] 5 FPBL »|BLO
” 0 Lonnec MA[Q] E
RASO# RASO# =
DRAM | wmAg:0] <« NoConnect fppqqu
Al8:0] CASO# No Connect
D[15:0] | MPI31:16] «SAS% loasor 2 TwR# |No Conne
RAS* g RASO# «CAS1#® lcast# a SWO |t— Hardware Configuration Input Switches
2 LCAS* lCAS2# CAS2# CAS2# 2 SW1 j—r read under register control.
UCAS" |l CAS3# CAS3# CAS3# = SW2 la—
“wer -« vss
WE* fe =2
or~ | OE#
256K x 16 =

Multiple-CAS DRAM

April 1996

Mat eri al

ADVANCE HARDWARE REFERENCE MANUAL v1.2

Copyrighted By Its Respective Manufacturer

PIN INFORMATION

25



i

——

CIRRUS LOCGIC

CL-GD7548
XGA/SVGA LCD Controller

1.3.7 PCI Bus, 1-Mbyte 256K x 16 DRAM, 18-Bit TFT Color,

Feature Connector Interface

BVTDD CvDD DACVDD CRTVDD
BVDD Core DACVDD
CRTVDD Q
RED
E GREEN
S BLUE
L L
PCI Bus Interface IREF ”15': 5:3:%75 Q
DACVSS E =
C/BE3# | >»| C/BE3# 8 HSYNC AN Video Connector
C/BE2# | >»1 C/BE2# £ VSYNC Ay
@
C/BE1# | »| C/BE1# £ FPVDD
- R >
C/BEO# > C/BEO# %_ FPVDD —T Typical 18-Bit TFT Color LCD
IDSEL IDSEL 2
PAR PAR =2 FPDE pTMG Power |
STOP# STOP# 8 FPVDCLK DCLK
IRDY# | RDY# £ § LLCLK HSYNC
TRDY# | TRDY# £ LFS VSYNC
=]
FRAME# >»| FRAME# & FP[23:18] R[5:0]
DEVSEL# | DEVSEL# FP[15:10] G[5:0]
AD[31:0] AD[31:0] FP[7:2] B[5:0] DISP*
RST# >| RST# 2:1 MUX
CLK | CLK
8 16
INTR# | INTR#
FCP[7:0] P[15:0]
FCVCLK VCLK
CVDD 4 32 kHz from RTC  ——| CLK32K (] fg FCEVIDEO# | » EVIDEO* 16-Bit Feature
g 2 OVRW# GRDY Connector Inter-
c
33 N~ 8| FCBLANK# BLANK*
33Q YYY VAVDD Q P
A 2| FCESYNC# ESYNC*
Vv MAVDD (D 3
10Q 5 < g FCDCLK DCLK
J_—’Wv—h MFILTER E =
10 uF 0.1pF gl O
T 3 MAVSS >
10Q [7)
AAA & x
L YVY L VFILTER §
10 pF 0.1 uFT ©
L - VAVSS
~F ___Suspend Input (Cover Closed)
MVDD —] osc BLI/SUSPI —
DRAM MAI&:0 ’ 14.318 MHz ACTI/ SBYI Standby Input or Activity Input (Keyboard Interrupt)
A[8:0] <_i_]MD[15-01 MVDD - Suspend Status
D[15:0] [ , »| MD[15:0] &| suspsT# >
. RASO# ] Standby Status
; RAS* [e—22 g SBYST# y >
LCAS* jeCASO# MD[31:16] =
UCAS* CAS1# ° 5 DC Power Module VEE
o
Wil WEZ WE# WE# £ 3 FpVEE [-SIAS PWR On_ I gp g PWR_BIAS [ = j
. ] LCD Drive On
sk  169F | QE# OE# OE# £ EPVCC PDO PWR_LOGIC v g
MA[8:0 . Backlight On PWR_INVERTER
«MABOL {yas] bl g o 5L
¢No Connect | ;a1 .E, FPBL
RASO# RASO# =
pbrRAM | wmajs0 - No Connect § o gy
Al8:0] CASO# No Connect
D[15:0] | MPLE1:16] « 2050 loason 2 Twh# |Ne Conn:
RAS* | RASO# «EASI# lcoasis a SWO [— Hardware Configuration Input Switches
2 LCAS* ja CAS2H CAS2# CAS2# & SW1 jt—— read under register control.
UCAS* | CAS3# ( CAS3# CAS3# H] SW2 |et——
WE# VSS
WE* e =2
O | 2E# cvDD
256K x 16 = 10ke Feature Connector Enable
Circuit
MD25 cu

Multiple-CAS DRAM
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1.3.8 V-Port™ Interfaces for VESA VL-Bus and PCIl Bus Systems

April 1996

VESA VL-Bus V-Port Configuration

Copyrighted By Its Respective Manufacturer

<23 [vr7:0]
FCP[7:0] u 8
X | UV[7:0]
ZVPCLKI = PCLK
“-? VSI |« VREF
>
HREFI (= HREF
VACTI [« 12¢
DDCC/DDCD 2’
CL-GD7548 Video Source
PCI Bus V-Port Configuration
8
FCP[7:0] |= Y[7:0]
8
ZVP[7:0] |= UVI[7:0]
ZVPCLKI (= PCLK
5 VSl |« VREF
o
= HREFI < HREF
VACTI [«
12C
)
DDCC/DDCD -
CL-GD7548 Video Source

ADVANCE HARDWARE REFERENCE MANUAL v1.2 PIN INFORMATION
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CL-GD7548
XGA/SVGA LCD Controller

i

——== CIRRUS LOGIC

2. PIN DESCRIPTIONS

The following abbreviations are used for pin types in the following sections:

I) indicates input function

.

) indicates output function
+ (l/O) indicates a bidirectional function

I or O) indicates either an input or output function, depending on the mode that is being used
0O-0OD) indicates open-drain output (electrically equivalent to open-collector)

O-TS) indicates tristate output

S-TS) indicates sustained tristate output (that is, one that is driven inactive before it is forced off)

(
(O
(
(
(
(
(
(

#) indicates active-low function

APff 11996 L 29
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CL-GD7548
XGA/SVGA LCD Controller

i

——== CIRRUS LOGIC

2.1 Host CPU Bus Interface Pins

As explained in this section, a humber of CL-GD7548 pins that interface to the CPU host bus pins are
defined according to the type of CPU host to which the CL-GD7548 is connected.

| 2.1.1 CL-GD7548 CPU Host Bus Interface Pins to *486 or VESA®VL-Bus™ Local Bus

Pin Name Pin No. Type Pin Description

A[25:24] 41:40 I ADDRESS [25:24]: For the description of how pins 41:40 are
used for an address function, within this table refer to pin name
HIMEMI1:0].

A[23:21], 39:37, I ADDRESS [23:2]: These inputs are used to select the resource

A[20:2] 35:17 to be accessed during local bus memory or I/O operations.

ADS# 9 I ADDRESS DATA STROBE#: This active-low input indicates

that a new local bus cycle has begun. The ADS# signal is gen-
erated from a decode of the CPU output signals, A[23:2] and
M/IO#. This output goes low before the middle of the first timing
(T2) cycle after ADS# goes low.

When connecting the CL-GD7548 to a '486 local bus, this pin
must be connected directly to the 486 local bus ADS# pin.

BE[3:0]# 13—16 I BYTE ENABLE [3:0]#: These active-low inputs are connected
directly to corresponding CPU byte-enable outputs.

D[31:28], 43-46, I/O DATA [31:0]: These bidirectional pins are used to transfer data
D[27:24], 48-51, during any memory or |/O operation.

D[23:15], 53-61, . . ,
D[14:11], 63-66, When connecting the CL-GD7548 to a_IocaI bus (either a '486
D[10:6], 68—72, local bus or a VESA VL-Bus), these pins must be connected
D[5:0] 74-79 directly to the local bus D[31:0] pins.

HIMEM[1:0] / 41:40 I HIGH MEMORY [1:0] / ADDRESS [25:24]: These inputs are a
A[25:24] decode of the upper CPU Address bits. Normally, these inputs

are used as CPU Address bits A[25:24]. However, in combina-
tion with Extension registers SR7 and SR2D, they can be used
as CPU Address bits A[31:30] in order to leave 2 Gbytes of
upper system memory address space for boards that are based
on the MPEG (Moving Picture Experts Group) and JPEG (Joint
Picture Expert Group) standards.

INTR 5 O INTERRUPT REQUEST: This output indicates that the
CL-GD7548 has reached the end of an active field. Specifically,
the transition occurs at the beginning of the bottom border. For
a description of controls for this pin, refer to CRT Controller reg-
ister CR11[3:0].

PIN DESCRIPTIONS ADVANCE HARDWARE REFERENCE MANUAL v1.2
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CL-GD7548

XGA/SVGA LCD Controller
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——== CIRRUS LOGIC

2.1.1 CL-GD7548 CPU Host Bus Interface Pins to 486 or VESA®VL-Bus™ Local Bus (cont.)

Pin Name

Pin No. Type

Pin Description

LCLK

7 I

LOCAL BUS CLOCK: This input is the timing reference when
the CL-GD7548 is connected to a local bus.

When connecting the CL-GD7548 to:

* A 486 local bus, this pin must be connected directly to the '486
local bus CLK1X# pin.

If no CLK1X is available from the ‘486, CLK2 must be divided
by two and connected to the CL-GD7548 LCLK pin, and clock
skew must be less than 2.0 ns.

» A VESA VL-Bus, this pin must be connected directly to the
VESA VL-Bus LCLK pin.

LDEV#

LOCAL BUS DEVICE#: This active-low output is driven low to
indicate the CL-GD7548 is responding to the current cycle. This
pin is active when the CL-GD7548 I/O and memory address
space is decoded.

When connecting the CL-GD7548 to:

» A 486 local bus, to select a local bus, this pin must be con-
nected to the equivalent pin of a core-logic chip or chip set.

* A VESA VL-Bus, this pin is connected to the VESA VL-Bus
LDEV# pin.

M/IO#

11 I

MEMORY I/O#: This active-low input indicates whether a mem-
ory or I/O operation is to occur. When M/IO# is:

« Low, an I/O operation is selected.
» High, a memory operation is selected.

This pin must be connected directly to the CPU M/IO# pin.

RDY#

4 S-TS

READY#: This active-low sustained tristate output is used to ter-
minate a CL-GD7548 bus cycle.
When connecting the CL-GD7548 to:

* A 486 local bus, this pin must be connected to the 486 local
bus RDY# pin.

* A VESA VL-Bus, this pin must be connected to the VESA VL-
Bus LRDY# pin.

April 1996
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CIRRUS LOCGIC

CL-GD7548
XGA/SVGA LCD Controller

2.1.1 CL-GD7548 CPU Host Bus Interface Pins to 486 or VESA®VL-Bus™ Local Bus (cont.)

Pin Name

Pin No.

Type Pin Description

RDYRTN#

8

READY RETURN#: This active-low input establishes a hand-
shake between the CL-GD7548 and a local bus so that the
CL-GD7548 is informed when the cycle has ended. RDYRTN#
typically goes low in the same LCLK cycle that LRDY# goes low.
When LCLK is higher than 33 MHz, RDYRTN# can trail LRDY#
by one LCLK cycle. During DMA or system I/O bus master oper-
ations, RDYRTN# goes low for one LCLK cycle when com-
mands end for either the DMA or the system 1/O bus masters.

When connecting the CL-GD7548 to:

* A 486 local bus, this pin must be connected to the 486 local
bus RDY# pin.

» A VESA VL-Bus, this pin must be connected to the VESA VL-
Bus RDYRTN# pin.

RESET#

12

RESET#: When this active-low input is low, it initializes the
CL-GD7548 to a known state. The trailing (rising) edge of this
input loads the configuration Extension registers SR22[7:0] and
SR24[7] with the data on MDJ[25:16] pins. The data on the
MD[25:16] pins is determined either by internal pull-down resis-
tors or optional external pull-up resistors. When RESET# is low,
it also forces all outputs to a high-impedance state, and it initial-
izes all registers to their system reset state.

SLEEP#

ZVPCTL

81

81

SLEEP#: This active-low input is used by the external hardware
to put the CL-GD7548 into bus Sleep mode. When this input is
low, the memory and I/O interfaces are disabled. Once this pin
is low, no other chip access is possible until this pin goes high.

V-Port CONTROL.: This output allows the V-Port to synchronize
with a new video source when the external source is changed. If
Extension register SR22[4] is 0, (that is, a pull-up is hot con-
nected to pin 163, the SLEEPPU pin) the value programmed into
Extension register CR5C[7] takes effect. In this case, when
Extension register CR5C[7] is:

» 0, alow occurs on this pin at the falling (trailing) edge of the
V-Port VSYNC signal.

« 1, a high occurs on this pin at the falling (trailing) edge of the
V-Port VSYNC signal.

PIN DESCRIPTIONS
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XGA/SVGA LCD Controll
o —=—CIRRUS LOGIC

i

2.1.1 CL-GD7548 CPU Host Bus Interface Pins to 486 or VESA®VL-Bus™ Local Bus (cont.)

Pin Name Pin No. Type Pin Description

W/R# 10 I WRITE/READ#: This active-low input indicates whether a write
or read operation is selected by the CPU. When W/R# is:

+ Low, aread occurs.
» High, a write occurs.
This pin must be connected directly to the CPU W/R# pin.

ZVPCTL 81 O  V-Port CONTROL.: For the description of how pin 81 is used for
the ZVPCTL function, within this table refer to pin name

SLEEP#.

Apri 11996 L 33
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CL-GD7548
XGA/SVGA LCD Controller

i

CIRRUS LOCGIC

| 2.1.2 CL-GD7548 CPU Host Bus Interface Pins to PCI Bus

Pin Name Pin No. Type Pin Description

AD[31:28], 4346, /O ADDRESS AND DATA [31:0]: These multiplexed, bidirec-
ADI[27:24], 48-51, tional pins are used to transfer system address and data during
ADI[23:15], 53-61, any memory or I/O operation on the PCI bus. During the first
AD[14:11], 63—66, clock of a transaction, these pins act as inputs that contain a 32-
ADI[10:6], 68—72, bit physical byte address. During subsequent clocks, these pins
AD[5:0] 74—79 act as bidirectional pins that are used to transfer data during any

memory or I/O operation.

These pins directly connect to the PCI bus AD[31:0] pins.

C/BE[3:0]# 13-16 lor O COMMAND AND BYTE ENABLE [3:0]#: These active-low mul-
tiplexed pins are used to transfer Bus Command and Byte
Enables during any memory or /0O operation on the PCI bus.
During the address phase of the operation, these pins act as
inputs that define the bus command. (Refer to Table 2-1.) During
the data phase, these pins are used as Byte Enable outputs.
C/BEO# applies to byte 0. C/BE3# applies to byte 3.

These pins directly connect to the PCI bus C/BE[3:0J# pins.
Table 2-1. Command and Byte Enable#

[31|[21|[11][0]
0 0 0 0 | Interrupt Acknowledge -
0 0 0 1 | Special Cycle -
0 0 1 0 | I/O Read Yes
0 0 1 1 | /O Write Yes
0 1 0 0 | Reserved -
0 1 0 1 | Reserved -
0 1 1 0 | Memory Read Yes
0 1 1 1 | Memory Write Yes
1 0 0 0 | Reserved -
1 0] 0 1 | Reserved -
1 0 1 0 | Configuration Read Yes
1 0 1 1 | Configuration Write Yes
1 1 0 0 | Memory Read Multiple -
1 1 0 1 | Dual Address Cycle -
1 1 1 0 | Memory Read Line -
1 1 1 1 | Memory Write and Invalidate -
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2.1.2 CL-GD7548 CPU Host Bus Interface Pins to PCI Bus (cont.)

Pin Name

Pin No.

Type

Pin Description

CLK

7

CLOCK: This input is the timing reference for the CL-GD7548,
when it is connected to a PCl bus.

This pin must be connected directly to the PCI bus CLK pin.

DEVSEL#

S-TS

DEVICE SELECT#: This active-low sustained tristate output is
driven low to indicate that the CL-GD7548 is responding to the
current PCI bus cycle.

FRAME#

FRAME#: This active-low input indicates the beginning and
duration of a PCI bus transaction. When FRAME# goes:

« Low, it indicates the beginning of a PCI bus transaction. While
FRAME# is low, data transfers continue.

« High, the PCI bus transaction is in its final data phase.

IDSEL

10

INITIALIZATION DEVICE SELECT: This input, during configu-
ration PCI bus read and write cycles, is used as a chip select in
lieu of the upper 24 address lines.

INTR#

O-TS

INTERRUPT REQUEST#: This active-low tristate output, con-
trolled by CRT Controller register CR11[3:0], when low, indicates
the CL-GD7548 has reached the end of an active field. Specifi-
cally, the transition occurs at the beginning of the bottom border.

IRDY#

INITIATOR READY#: This active-low input establishes a hand-
shake between the CL-GD7548 and PCI bus so that the
CL-GD7548 can detect the end of a cycle. The CL-GD7548
inserts wait states until both IRDY# and TRDY# are low.

PAR

23

I/O

PARITY: This bidirectional pin provides even parity across
ADI[31:0] and C/BE[3:0J#. The CL-GD7548 samples this signal
during PCI bus write cycles and transmits the correct parity for
PCI bus read cycles.

RST#

12

RESET#: This active-low input, when low, initializes the
CL-GD7548 to a known state. The trailing (rising) edge of this
input loads Extension registers SR22[7:0] and SR24[7] with the
data on MD[25:16], which is determined by internal pull-down
resistors or optional external pull-up resistors.

STOP#

22

S-TS

STOP#: This active-low sustained tristate output, when low indi-
cates a request to the PCI bus master to stop the current trans-
action.

TRDY#

S-TS

TARGET READY#: This active-low sustained tristate output is
used to terminate a CL-GD7548 PCI bus cycle.
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2.2 LCD Interface Pins

The LCD interface is determined by the type of LCD used. For specific connection information, refer to
the Cirrus Logic “Panel Interface Guide” in the CL-GD754X Application Book.

Pin Pin Pin

Name Pin No. Type Function Pin Description

FPO 114 @) BO 24-BIT TFT BLUE BIT [0]: This output is BLUE Color Data bit O
(LSB) for 24-bit TFT color LCDs.

FP1 115 O B1 24-BIT TFT BLUE BIT [1]: This output is BLUE Color Data bit 1
for 24-bit TFT color LCDs.

FP2 116 O B2 24-BIT TFT BLUE BIT [2]: This output is BLUE Color Data bit 2

for 24-bit TFT color LCDs.

BO 18-BIT TFT BLUE BIT [0]: This output is BLUE Color Data bit 0
(LSB) for 18-bit TFT color LCDs.

FP3 117 0] B3 24-BIT TFT BLUE BIT [3]: This output is BLUE Color Data bit 3
for 24-bit TFT color LCDs.

B1 18-BIT TFT BLUE BIT [1]: This output is BLUE Color Data bit 1
for 18-bit TFT color LCDs.

NOTE: For the description of how pin 117 is used for the MOD function,
within this table refer to pin name MOD.

FP4 118 0] B4 24-BIT TFT BLUE BIT [4]: This output is BLUE Color Data bit 4
for 24-bit TFT color LCDs.

B2 18-BIT TFT BLUE BIT [2]: This output is BLUE Color Data bit 2
for 18-bit TFT color LCDs.

BO 12-BIT TFT BLUE BIT [0]: This output is BLUE Color Data bit 0
(LSB) for 12-bit TFT color LCDs.

SLDO  16-BIT STN COLOR LOWER BIT [0]: This output is Lower Data
bit 0 (LSB) for 16-bit dual- and single-scan STN color LCDs.

SLDO  8-BIT STN COLOR LOWER BIT [0]: This output is Lower Data
bit 0 (LSB) for 8-bit dual- and single-scan STN color LCDs.
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2.2 LCD Interface Pins (cont.)

Pin Pin Pin
Name Pin No. Type Function Pin Description
FP5 119 @) B5 24-BIT TFT BLUE BIT [5]: This output is BLUE Color Data bit 5
for 24-bit TFT color LCDs.
B3 18-BIT TFT BLUE BIT [3]: This output is BLUE Color Data bit 3
for 18-bit TFT color LCDs.
B1 12-BIT TFT BLUE BIT [1]: This output is BLUE Color Data bit 1
for 12-bit TFT color LCDs.
BO 9-BIT TFT BLUE BIT [0]: This output is BLUE Color Data bit 0
(LSB) for 9-bit TFT color LCDs.
SLD1 16-BIT STN COLOR LOWER BIT [1]: This output is Lower
Data bit 1 for 16-bit dual- and single-scan STN color LCDs.
SLD1 8-BIT STN COLOR LOWER BIT [1]: This output is Lower Data
bit 1 for 8-bit dual- and single-scan STN color LCDs.
FP6 120 @) B6 24-BIT TFT BLUE BIT [6]: This output is BLUE Color Data bit 6
for 24-bit TFT color LCDs.
B4 18-BIT TFT BLUE BIT [4]: This output is BLUE Color Data bit 4
for 18-bit TFT color LCDs.
B2 12-BIT TFT BLUE BIT [2]: This output is BLUE Color Data bit 2
for 12-bit TFT color LCDs.
B1 9-BIT TFT BLUE BIT [1]: This output is BLUE Color Data bit 1
for 9-bit TFT color LCDs.
SLD2 16-BIT STN COLOR LOWER BIT [2]: This output is Lower
Data bit 2 for 16-bit dual- and single-scan STN color LCDs.
SLD2 8-BIT STN COLOR LOWER BIT [2]: This output is Lower Data
bit 2 for 8-bit dual- and single-scan STN color LCDs.
ADVANCE HARDWARE REFERENCE MANUAL v1.2 PIN DESCRIPTIONS
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2.2 LCD Interface Pins (cont)

Pin Pin Pin
Name Pin No. Type Function Pin Description
FP7 122 O B7 24-BIT TFT BLUE BIT [7]: This output is BLUE Color Data bit 7

(MSB) for 24-bit TFT color LCDs.

B5 18-BIT TFT BLUE BIT [5]: This output is BLUE Color Data bit 5
(MSB) for 18-bit TFT color LCDs.

B3 12-BIT TFT BLUE BIT [3]: This output is BLUE Color Data bit 3
(MSB) for 12-bit TFT color LCDs.

B2  9-BIT TFT BLUE BIT [2]: This output is BLUE Color Data bit 2
(MSB) for 9-bit TFT color LCDs.

SLD3 16-BIT STN COLOR LOWER BIT [3]: This output is Lower
Data bit 3 for 16-bit dual- and single-scan STN color LCDs.

SLD3 8-BIT STN COLOR LOWER BIT [3]: This output is Lower Data
bit 3 (MSB) for 8-bit dual- and single-scan STN color LCDs.

FP8 123 @) GO  24-BIT TFT GREEN BIT [0]: This output is GREEN Color Data
bit 0 (LSB) for 24-bit TFT color LCDs.

FP9 125 @] G1 24-BIT TFT GREEN BIT [1]: This output is GREEN Color Data
bit 1 for 24-bit TFT color LCDs.

FP10 126 0] G2 24-BIT TFT GREEN BIT [2]: This output is GREEN Color Data
bit 2 for 24-bit TFT color LCDs.

GO 18-BIT TFT GREEN BIT [0]: This output is GREEN Color Data
bit 0 (LSB) for 18-bit TFT color LCDs.

SUD4 16-BIT STN COLOR UPPER BIT [4]: This output is Upper Data
bit 4 for 16-bit dual- and single-scan STN color LCDs.

FP11 127 0] G3 24-BIT TFT GREEN BIT [3]: This output is GREEN Color Data
bit 3 for 24-bit TFT color LCDs.

G1 18-BIT TFT GREEN BIT [1]: This output is GREEN Color Data
bit 1 for 18-bit TFT color LCDs.

SUD5 16-BIT STN COLOR UPPER BIT [5]: This output is Upper Data
bit 5 for 16-bit dual- and single-scan STN color LCDs.
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2.2 LCD Interface Pins (cont.)

Pin Pin Pin
Name Pin No. Type Function Pin Description
FP12 128 O G4 24-BIT TFT GREEN BIT [4]: This output is GREEN Color Data

bit 4 for 24-bit TFT color LCDs.

G2 18-BIT TFT GREEN BIT [2]: This output is GREEN Color Data
bit 2 for 18-bit TFT color LCDs.

G0 12-BIT TFT GREEN BIT [0]: This output is GREEN Color Data
bit 0 (LSB) for 12-bit TFT color LCDs.

SLD4 16-BIT STN COLOR LOWER BIT [4]: This output is Lower
Data bit 4 for 16-bit dual- and single-scan STN color LCDs.

SUDO 8-BIT STN COLOR UPPER BIT [0]: This output is Upper Data
bit 0 (LSB) for 8-bit dual- and single-scan STN color LCDs.

FP13 129 O G5 24-BIT TFT GREEN BIT [5]: This output is GREEN Color Data
bit 5 for 24-bit TFT color LCDs.

G3 18-BIT TFT GREEN BIT [3]: This output is GREEN Color Data
bit 3 for 18-bit TFT color LCDs.

G1 12-BIT TFT GREEN BIT [1]: This output is GREEN Color Data
bit 1 for 12-bit TFT color LCDs.

GO  9-BIT TFT GREEN BIT [0]: This output is GREEN Color Data
bit 0 (LSB) for 9-bit TFT color LCDs.

SLD5 16-BIT STN COLOR LOWER BIT [5]: This output is Lower
Data bit 5 for 16-bit dual- and single-scan STN color LCDs.

SUD1 8-BIT STN COLOR UPPER BIT [1]: This output is Upper Data
bit 1 for 8-bit dual- and single-scan STN color LCDs.

FP14 130 0] G6 24-BIT TFT GREEN BIT [6]: This output is GREEN Color Data
bit 6 for 24-bit TFT color LCDs.

G4 18-BIT TFT GREEN BIT [4]: This output is GREEN Color Data
bit 4 for 18-bit TFT color LCDs.

G2 12-BIT TFT GREEN BIT [2]: This output is GREEN Color Data
bit 2 for 12-bit TFT color LCDs.

G1 9-BIT TFT GREEN BIT [1]: This output is GREEN Color Data
bit 1 for 9-bit TFT color LCDs.

SLD6 16-BIT STN COLOR LOWER BIT [6]: This output is Lower
Data bit 6 for 16-bit dual- and single-scan STN color LCDs.

SUD2 8-BIT STN COLOR UPPER BIT [2]: This output is Upper Data
bit 2 for 8-bit dual- and single-scan STN color LCDs.
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2.2 LCD Interface Pins (cont)

CL-GD7548
XGA/SVGA LCD Controller

Pin Pin Pin
Name Pin No. Type Function Pin Description
FP15 131 @) G7  24-BIT TFT GREEN BIT [7]: This output is GREEN Color Data
bit 7 (MSB) for 24-bit TFT color LCDs.
G5 18-BIT TFT GREEN BIT [5]: This output is GREEN Color Data
bit 5 (MSB) for 18-bit TFT color LCDs.
G3 12-BIT TFT GREEN BIT [3]: This output is GREEN Color Data
bit 3 (MSB) for 12-bit TFT color LCDs.
G2  9-BIT TFT GREEN BIT [2]: This output is GREEN Color Data
bit 2 (MSB) for 9-bit TFT color LCDs.
SLD7 16-BIT STN COLOR LOWER BIT [7]: This output is Lower
Data bit 7 (MSB) for 16-bit dual- and single-scan STN color
LCDs.
supg -CPs
8-BIT STN COLOR UPPER BIT [3]: This output is Upper Data
bit 3 (MSB) for 8-bit dual- and single-scan STN color LCDs.
FP[16] 133 @) RO 24-BIT TFT RED BIT [0]: This output is RED Color Data bit 0
(LSB) for 24-bit TFT color LCDs.
FP[17] 134 @) R1 24-BIT TFT RED BIT [1]: This output is RED Color Data bit 1
for 24-bit TFT color LCDs.
FP18 135 @) R2 24-BIT TFT RED BIT [2]: This output is RED Color Data bit 2 for
24-bit TFT color LCDs.
RO 18-BIT TFT RED BIT [0]: This output is RED Color Data bit 0
(LSB) for 18-bit TFT color LCDs.
SUD6 16-BIT STN COLOR UPPER BIT [6]: This output is Upper Data
bit 6 for 16-bit dual- and single-scan STN color LCDs.
FP19 136 @) R3 24-BIT TFT RED BIT [3]: This output is RED Color Data bit 3
for 24-bit TFT color LCDs.
R1 18-BIT TFT RED BIT [1]: This output is RED Color Data bit 1
for 18-bit TFT color LCDs.
SUD7 16-BIT STN COLOR UPPER BIT [7]: This output is Upper Data
bit 7 (MSB) for 16-bit dual- and single-scan STN color LCDs.

PIN DESCRIPTIONS

This Materi al

ADVANCE HARDWARE REFERENCE MANUAL v1.2

Copyrighted By Its Respective Manufacturer



CL-GD7548
XGA/SVGA LCD Controller

i

——== CIRRUS LOGIC

2.2 LCD Interface Pins (cont.)

Pin Pin Pin
Name Pin No. Type Function Pin Description
FP20 137 O R4 24-BIT TFT RED BIT [4]: This output is RED Color Data bit 4

for 24-bit TFT color LCDs.

R2 18-BIT TFT RED BIT [2]: This output is RED Color Data bit 2
for 18-bit TFT color LCDs.

RO 12-BIT TFT RED BIT [0]: This output is RED Color Data bit 0
(LSB) for 12-bit TFT color LCDs.

SUDO 16-BIT STN COLOR UPPER BIT [0]: This output is Upper Data
bit 0 (LSB) for 16-bit dual- and single-scan STN color LCDs.

FP21 138 O R5 24-BIT TFT RED BIT [5]: This output is RED Color Data bit 5
for 24-bit TFT color LCDs.

R3 18-BIT TFT RED BIT [3]: This output is RED Color Data bit 3
for 18-bit TFT color LCDs.

R1 12-BIT TFT RED BIT [1]: This output is RED Color Data bit 1
for 12-bit TFT color LCDs.

RO 9-BIT TFT RED BIT [0]: This output is RED Color Data bit 0
(LSB) for 9-bit TFT color LCDs.

SUD1 16-BIT STN COLOR UPPER BIT [1]: This output is Upper Data
bit 1 for 16-bit dual- and single-scan STN color LCDs.

FP22 139 O R6 24-BIT TFT RED BIT [6]: This output is RED Color Data bit 6
for 24-bit TFT color LCDs.

R4 18-BIT TFT RED BIT [4]: This output is RED Color Data bit 4
for 18-bit TFT color LCDs.

R2 12-BIT TFT RED BIT [2]: This output is RED Color Data bit 2
for 12-bit TFT color LCDs.

R1 9-BIT TFT RED BIT [1]: This output is RED Color Data bit 1
for 9-bit TFT color LCDs.

SUD2 16-BIT STN COLOR UPPER BIT [2]: This output is Upper Data
bit 2 for 16-bit dual- and single-scan STN color LCDs.
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2.2 LCD Interface Pins (cont)

CL-GD7548
XGA/SVGA LCD Controller

Pin Pin Pin
Name Pin No. Type Function Pin Description
FP23 140 O R7 24-BIT TFT RED BIT [7]: This output is RED Color Data bit 7
(MSB) for 24-bit TFT color LCDs.
R5 18-BIT TFT RED BIT [5]: This output is RED Color Data bit 5
(MSB) for 18-bit TFT color LCDs.
R3 12-BIT TFT RED BIT [3]: This output is RED Color Data bit 3
(MSB) for 12-bit TFT color LCDs.
R2 9-BIT TFT RED BIT [2]: This output is RED Color Data bit 2
(MSB) for 9-bit TFT color LCDs.
SUD3 16-BIT STN COLOR UPPER BIT [3]: This output is Upper Data
bit 3 for 16-bit dual- and single-scan STN color LCDs.
FPDE 108 O FLAT PANEL DISPLAY ENABLE: For those LCDs that require

an external display enable, this output is used to provide a dis-
play enable signal that is active when LCD panel data is valid.
The FPDE function of this pin is enabled when Extension regis-
ter R8X[1] is cleared to O.

FPVDCLK 113 O

FLAT PANEL VIDEO CLOCK: This output is used to drive the
LCD shift clock. Depending on the LCD manufacturer, on the
LCD the FPVCDLK signal can have other names, including
‘SHIFT’, ‘Clock Pulse 2’ (CP2) or ‘Shift Clock’ (SCLK).

LFS 110 O

LCD FRAME START: This output provides a pulse, the ‘LCD
Frame Start’ signal, to start a new frame on LCDs. Depending
on the LCD manufacturer, on the LCD the LFS signal can have
other names, including ‘FRAME’, ‘First Line Marker’ (FLM),
‘Line Frame Start’ (LFS), or ‘Start’ (S).

LLCLK 112 @)

LCD LINE CLOCK: This output is used to drive the LCD line
clock. Depending on the LCD manufacturer, on the LCD the
LLCLK signal can have other names, including ‘LINE’, ‘Line
Pulse’ (LP), or ‘Clock Pulse 1’ (CP1).

MOD 117 @)

MODULATION: This output provides AC inversion.

This pin must be connected to the MOD, FR, or DF inputs of the
LCD, as appropriate. Some LCD manufacturers provide this
function in the LCD circuitry, in which case this pin does not
need to be connected.

NOTE: For the description of how pin 117 is used for the FP[3] func-
tion, within this table refer to pin name FP[3].
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2.3 CRT Interface Pins

This section lists the CRT interface pins. For more information on the CRT interfaces, refer to the section
on the CRT controller in Section 3.5.10.

Pin Name Pin No. Type Pin Description

BLUE 96 O BLUE VIDEO: This analog output supplies current that corresponds to the
blue value of the pixel being displayed. Each of the three DACs consists
of 255 summed current sources. For each pixel, the 6-bit value from the
lookup table is applied to each DAC input to determine the number of cur-
rent sources to be summed. Full-scale current on the RED, GREEN, and
BLUE outputs is related to the IREF signal as follows:

Ifull—scule = (63/30) x IREF

To maintain IBM VGA compatibility, each DAC output is typically termi-
nated to monitor ground with a 150-Q 2% resistor. This resistor, in parallel
with the 75-Q resistor in the monitor, yields a 50-Q resistance to ground.
For a 700 mV full-scale voltage, full-scale current output must be 14 mA.

GREEN 97 O GREEN VIDEO: This analog output supplies current corresponding to the
green value of the pixel being displayed.

To terminate this pin, refer to information under BLUE VIDEQ.

HSYNC 91 O-TS HORIZONTAL SYNC: This tristate output supplies the horizontal synchro-
nization pulse to the CRT monitor. The polarity of this output is program-
mable.

This pin can be connected directly to the corresponding pin on the monitor
connector.

IREF 99 |  DAC CURRENT REFERENCE: The current drawn from DACVDD1 and
DACVDD2 through this input pin determines the full-scale output of each
DAC.

This pin must be connected to a constant-current source. For information
on how to calculate the IREF constant current, refer to the application note
“IREF Current Source” in the CL-GD754X Application Book.

Table 2-2. Example IREF —|V+
RS ET (i 10/0) R~| (i 10/0) Diode CR1 LM334 4 R
15Q 150 Q Schottky diode (VE <0.4V)
V- W
CRy T RseT ? R,
DACVSS . -
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2.3 CRT Interface Pins (cont.)

Pin Name Pin No. Type Pin Description

RED 98 O RED VIDEO: This analog output supplies current corresponding to the red
value of the pixel being displayed.

To terminate this pin, refer to information under BLUE VIDEQ.

VSYNC 93 O-TS VERTICAL SYNC: This tristate output supplies the vertical synchroniza-
tion pulse to the monitor. The polarity of this output is programmable.

This pin can be connected directly to the corresponding pin on the monitor
cohnector.
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24 NTSC and PAL Interface Pins

Because LCD control pins are used with NTSC and PAL interfaces, during the time that the NTSC and
PAL interface pins are used, LCDs must be isolated. External AND gates must be used to force LCD con-
trol signals to the proper levels. (For design details, refer to the application note “Driving NTSC/PAL Dis-
play Signals” in the CL-GD 754X Application Book.)

Pin Name

Pin No.

Type Pin Description

BLUE

96

O

BLUE VIDEO: This analog output supplies current corresponding to the
blue value of the pixel being displayed. Each of the three DACs consists
of 255 summed current sources. For each pixel, the 6-bit value from the
lookup table is applied to each DAC input to determine the number of
current sources to be summed. Full-scale current on the RED, GREEN,
and BLUE outputs is related to IREF as follows:

Tl scale = (63/30) X IREF

When an NTSC/PAL encoder is used at the same time as the CRT, there
must be a 1.4-kQ series termination resistor between the CL-GD7548
and the R, G, and B inputs of the encoder. There is also a 0.7-kQ resistor
conhnected to ground from each R, G, and B input, to provide the correct
input-voltage level for the encoder. To maintain a full-scale voltage of
700 mV across the CRT inputs, the full-scale current output must be 14
mA.

For more termination details, refer to Section 2.3, "CRT Interface Pins".

CSYNC

95

COMPOSITE SYNC: This output provides the composite SYNC signal
for the analog NTSC/PAL encoder.

For NTSC/PAL interfaces, connect this CSYNC pin to the encoder
SYNC input pin.

GREEN

97

GREEN VIDEO: This analog output supplies current corresponding to
the green value of the pixel being displayed.

To terminate this pin, refer to information under BLUE VIDEQ.

NTSC/PAL

94

NTSC/PAL ENCODING SELECTION: This output is used by the
CL-GD7548 to select the desired NTSC or PAL encoding format. Exten-
sion register bits CR30[3:2] control the level on this pin.

RED

98

RED VIDEO: This analog output supplies current corresponding to the
red value of the pixel being displayed.

To terminate this pin, refer to information under BLUE VIDEQ.
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2.4 NTSC and PAL Interface Pins (cont.)

Pin Name Pin No. Type Pin Description

TVON 146 O TV ON: When Extension register SR25[6] = 0 and this output is:
» Low, the power to the NTSC/PAL encoder is powered off.
* High, the power to the NTSC/PAL encoder is powered on.

XRDACCS 146 O EXTERNAL RAMDAC CHIP SELECT: When Extension register SR25[6]
= 1, a high on this output is used to enable an external RAMDAC.

NOTE: The XRDACCS function is not supported for PCI bus applications.
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25 Dual-Frequency Synthesizer Interface Pins

For more information on the dual-frequency synthesizer, refer to Section 3.5.20.

Pin Name

Pin No.

Type

Pin Description

CLK32K

89

32-kHz CLOCK: This input can be connected to an externally supplied
32-kHz clock signal that can be used for memory refresh during Sus-
pend mode and panel sequencing.

If this pin is not used, it must be connected to the CL-GD7548 OSC pin.

MCLK

197

lorO

MEMORY CLOCK: The function of this pin depends on register set-
tings. This pin is intended primarily for test purposes.

MFILTER

200

MEMORY CLOCK FILTER: This output, which results from an voltage-
controlled oscillator internal to the CL-GD7548, is part of a circuit that
generates the MCLK signal.

» This pin mustbe connected to a TT-RC filter that is returned to MAVSS.

» The filter components, especially the input capacitor and the resistor,
must be placed as close as possible to the MFILTER pin.

T CvDD 330

YW MAVDD
10Q

YW +—— MFILTER
%10 pF 0.1 HF%

Figure 2-1. Typical Memory Clock Filter

1 MAVSS

0sC

XVCLK

85

85

OSCILLATOR INPUT: This TTL input pin supplies the reference fre-
quency for the dual-frequency synthesizer. It requires an input fre-
quency of 14.318 MHz + 0.01% with a duty cycle of 50% + 10%. This
input can be supplied from the appropriate pin on the VL-Bus or from an
oscillator.

EXTENDED VIDEO CLOCK INPUT: When a pull-up resistor is con-
nected to the XCLKPU pin (pin 164), this pin is configured for an exter-
nal clock input. This pin function is intended for test purposes only.
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CL-GD7548
XGA/SVGA LCD Controller

2.5 Dual-Frequency Synthesizer Interface Pins (cont.)

Pin Name Pin No. Type Pin Description

VFILTER 83 O VIDEO CLOCK FILTER: This output, which results from an voltage-con-
trolled oscillator internal to the CL-GD7548, is part of a circuit that gener-
ates the VCLK signal.

» This pin must be connected to a TT-RC filter that is returned to VAVSS.
» The filter components, especially the input capacitor and the resistor,
mustbe placed as close as possible to the VFILTER pin.
T CVvDD 33Q
YW VAVDD
10Q
J_ —T_ VFILTER
10 uF 0.1 pF
T T J__VAVSS
Figure 2-2. Typical Video Clock Filter

XVCLK 85 I EXTENDED VIDEO CLOCK INPUT: For the description of how pin 85 is

used for the XVCLK function, within this table refer to pin name OSC.
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2.6 Display Memory Interface Pins

For more information on the display memory interface, refer to Section 3.2.2.

Pin Name Pin No. Type Pin Description
CAS# / WE# 181 O COLUMN ADDRESS STROBE# / WRITE ENABLE#: This active-low
output is used to control whether CAS# (or WE#) inputs from MA[9:0]
are latched into the DRAMSs. The pin function depends on the state of
Extension register SRF[0]. When SRF[0] is:
» 0, the CL-GD7548 is configured for multiple-WE# DRAMs and:
— Pin 181 is defined as CAS# and must be connected to the CAS#
inputs of the DRAMS.
— Pins 169—170 and 195:194 are defined as WE#.
» 1, the CL-GD7548 is configured for multiple-CAS# DRAMs and:
— Pin 181 is defined as WE# and must be connected to the WE#
inputs of the DRAMS.
— Pins 169—170 and 195:194 are defined as CAS#.
CAS[3:2]#, 169-170, O COLUMN ADDRESS STROBE [3:0]# / WRITE ENABLE [3:0]#:
CAS[1:0]# 195:194 These active-low outputs are used to latch the CAS# (or WE#) inputs
_ from MA[9:0] into the DRAMSs. The pin functions depend on the state
WE[S;Z]#’ 169'_1 /0, O of Extension register SRF[0]. (For more information, refer to the previ-
WETT:0}# 195:194 ous pin description of CAS# / WE#.)
MA[9:0] 171-180 O MEMORY ADDRESS [9:0]: These outputs drive the address inputs of
the DRAMSs.
MDI[31:21], 151-161, /O MEMORY DATA [31:0]: These bidirectional pins are used to transfer
MDI[20:16], 163-167, data between the CL-GD7548 and display memory.
MDI[15:10], 186-191, , . ;
MD%Q] MI:])[8] 193. 196 These pins must be connected to the data pins of the display memory
MD[7:5], 202-204, DRAMs.
MDI[4:2], 206208,
MDI[1:0] 1-2
OE# 182 O  OUTPUT ENABLE#: This active-low output is used to control the Out-
put Enables of the DRAMs.
For 256K x 16 DRAMSs with Dual-Write Enables, this pin must be con-
nected to the OE# pins of all the DRAMSs in the display memory array.
RAS[1:0}# 184:183 O ROW ADDRESS STROBE [1:0]#: These active-low outputs are used
to latch the row address from MA[9:0] into the DRAMs. Each RAS pin
is used for one bank of memory, for a total of two banks.
These pins must be connected to the RAS# pins of all the DRAMs in
the display memory array.
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2.7 Configuration Input Pins

The CL-GD7548 can be configured at system Reset for CPU bus type, sleep address, and external mem-
ory clock source. The memory pins MD[23:16] have internal pull-down resistors that are read and stored
during the low-to-high transition of the Reset pulse. When external pull-up resistors of 10k ohms or less
are connected to these pins as defined in the following table, the default functions are changed.

The CL-GD7548 supports the VESA VL-Bus or the PCI Bus. When no pull-up resistor is supplied on
PCIPU (pin 167), the CL-GD7548 is configured for a VESA VL-Bus operation of 33 MHz or less.

For all configuration input pins, their state can be latched under either hardware or software control. When
the configuration input pins are under:

| * Hardware conirol — all external pull-up resistors on the memory data pins (MD25:16) have their state read
and latched by the CL-GD7548 during hardware reset only.

» Software control — any 0-1-0 transition of Extension register bit SR24[3] stores the state of all external pull-
up resistors on memory data pins (MD25:16) at any time.

— Software control is used whenever it is desired to read configuration pins independent of system reset.

— Inparticular, software control is appropriate when the system reset pulse is too short to read the switches
that have large pull-up or pull-down resistance.

Pin Name Pin No. Type Pin Description

FCPU 157 I FEATURE CONNECTOR PORT: When a pull-up resistor is:

| MD25 » Connected to this input pin, a logic high is read and stored in Extension
register SR24[7] during the system reset. This high level configures the
CL-GD7548 to supply all the Feature Connector Port sighals. (Refer to
| Section 2.9)

* Not connected to this pin, this pin reverts to its MD[25] function or it is
disabled (that is, inputs are ighored and outputs are high-impedance).

PCIPU 167 I PCI BUS SELECT PULL-UP: When a pull-up resistor is:

| MD16 * Connected to this pin, at system reset, Extension register SR22[0]
stores the resulting logic high. This high configures the CL-GD7548 for
PCI bus operation and a minimum-grant value of 250 ns.

» Not connected to this pin, this pin reverts to its MD[16] function or it is
disabled (that is, inputs are ignored and outputs are high-impedance).

S46PU 161 I SLEEP ADDRESS SELECT PULL-UP: When the CL-GD7548 is con-
figured for VL-Bus mode, the default (Extension register SR22[0] = 0),

| MD21 and a pull-up resistor is:

* Connected to this pin, at system reset, Extension register SR22[5]
stores the logic high. This high level configures the CL-GD7548 for the
sleep address in External/General register 46E8[3], which applies when
the CL-GD7548 is used with an adapter board.

* Not connectedto this pin, at system reset the CL-GD7548 is configured
for the sleep address in External/General register 3C3[0], which applies
when the CL-GD7548 is used with a motherboard.
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| 2.7 Configuration Input Pins (cont.)

Pin Name Pin No. Type Pin Description

| SLEEPPU 163 I SLEEP PULL-UP ENABLE: When a pull-up resistor is:

| MD20 » Connected to this pin, at system reset, Extension register SR22[4] stores
the logic high. This high level configures the CL-GD7548 for the sleep
mode. (For an understanding of the choice of sleep modes that can be
selected, refer to the S46PU description.)

« Not connected to this pin, at system reset the CL-GD7548 is not config-
ured for the sleep mode.

XCLKPU 164 I EXTERNAL CLOCK SELECT PULL-UP: When a pull-up resistor is:

| MD19 » Connected to this pin, at system reset the CL-GD7548 is configured for
external clock inputs on the SWO0 / MCLK / XMCLK and OSC / XVLCK
pins. This configuration is used for test purposes only.

» Not connected to this pin, the CL-GD7548 uses internal clock sources.
| (No pull-up resistor should be connected during normal operation.)

NOTE: The PCI Bus Minimum Grant (PCI-MGPU) and VESA VL-Bus > 33 MHz (FVLPU) options are no longer sup-
ported on the CL-GD7548. Configuration pull-up resistors must not be connected to any pins accept the
onhes specified above.
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CL-GD7548
XGA/SVGA LCD Controller

28 Switch and Miscellaneous Configuration Input Pins

For more information on the switch and miscellaneous configuration inputs, refer to Section 3.6.7.1.

Pin Name Pin No. Type Pin Description

SW0 197 I SWITCH 0: This pin is configured as a hardware input. The level on this
pin is read under register control and stored in Extension register
SR24[0].

SWi1 149 I SWITCH 1: This pin is configured as a hardware input. The level on this
pin is read under register control and stored in Extension register
SR24[1].

Sw2 150 I SWITCH 2: This pin is configured as a hardware input. The level on this
pin is read under register control and stored in Extension register
SR24[2].

TWR# 100 I TEST WRITE#: This active-low input is for factory test purposes only.
For normal operation, this pin must not be connected to the system. It
has an internal pull-up resistor connected.
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2.9 Feature Connector Pins

When an external pull-up resistor:

» /s connectedto the FCPU / MD[25] pin (pin 157), a logic high is read and stored in Extension register SR24[7]
during system reset. This high level configures the CL-GD7548 for the Feature Connector signals in this sec-

tion.

* Is not connected to the FCPU / MD[25] pin (pin 157), a logic low is read and stored in Extension register
SR24[7] during system reset. In this case, if Extension register CR[50] is propetly set, the CL-GD7548 is con-
figured for the V-Port signhals referenced in Section 2.10.

Pin Name Pin No. Type Pin Description

FCBLANK# 101 lor O FEATURE-CONNECTOR BLANK#: When FCESYNC# is:

« Low, FCBLANK# is an active-low input that can force RGB outputs to
zero current.

» High, FCBLANK# is an active-low output that supplies a blanking signal
to the Feature Connector.

FCDCLK 103 O FEATURE-CONNECTOR DOT CLOCK: When the Feature Connector
configuration is active, this pin provides the dot clock output to the video
source subsystem that is connected to the Feature Connector. For
details on register settings that enable this pin function to be selected,
refer to Extension register SR24[4].

FCESYNC# 147 I FEATURE-CONNECTOR ENABLE SYNC#: When this active-low
input is:

» Low, the HSYNC and VSYNC outputs are forced to high-impedance
(off), and FCBLANK# is configured as an input.
» High, the HSYNC, VSYNC, and FCBLANK# outputs are enabled.

FCEVIDEO# 86 lor O FEATURE-CONNECTOR ENABLE VIDEO#: This active-low pih con-
trols the buffers on FCP[7:0]. The function of this pin depends on the
state of Extension register CR1A[3]. When CR1A[3] is:

» 0, FCEVIDEO# is configured as an input.
» 1, FCEVIDEO# is configured as an output.
FCP[7:4], 144:141 1or O FEATURE-CONNECTOR PIXEL DATA [7:0]: When FCEVIDEO# is:
EgE[