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A PCl Bus XGA/SVGA Solution

using the CL-GD7555 XGA/SVGA LCD/CRT Controller
with the GDB7555-C-DM1-1 PCI Bus Demonstration Board

Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application note documents a sample PC| Bus
Demonstration Board that uses the CL-GD7555 XGA/SVGA
LCD/CRT controller.

Applicability

This document contains CL-GD7555 connectivity data that can
be applied to user applications.

This document applies to the following products:
_v CL-GD7555

Related Documents
-~ CL-GD7555 Reference Manuals
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This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
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1.

Introduction

This application note describes how to configure and operate the Cirrus Logic GDB7555-C-DM1-1 PCI-
Bus Demonstration Board (referred to in this document as the ‘Demonstration Board).

The Demonstration Board is a sample Video Graphics Adapter board using the CL-GD7555 single-chip
XGA/SVGA LCD/CRT controller. Use this Demonstration Board to do the following:

Evaluate the CL-GD7555 controller in a functional environment

Design a PCI Bus system that uses the CL-GD7555 XGA/SVGA LCD/CRT Controlier
Evaluate the CL-GD7555 power-down features

Evaluate the CL-GD7555 V-Port capability and MotionVideo™ Acceleration capability
Use the CL-GD7555 with a 1024 x 768 TFT 2-pixel-per-clock LCD panel

For more information, refer to the following:

April 2, 199

The appendix, which includes schematics for the Demonstration Board
The CL-GD7555 Hardware Reference Manual
The CL-GD7555 Software Reference Manual
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2. Demonstration Board Configuration Components

Figure 2—-1 shows the locations of all components used to configure the Demonstration Board. Tables in
this section list all significant configuration components, the selection options, and the default settings.

S1Settings | SW# S2 Settings? 213|4|5|6|7|8 S3 Settings 1|2|34|5(6]|7|8
LCD Panel Not Used xf-l-t-1-1-]-1- Memory Mapped VO Disabled j0}-|- - 1-1-
Type 12 |3 | [Pin-scan Test Disable -Jof-f-1-1-1-1- for Non-x86 CPU Enabled }1{-f-|-|-]-]-1-
0 0 |0 |0 Pin-scan Test Enable i1 -d-l-0-)-1- Not Used Sixyx{x{xfxix]-
1 1 o lo Intr. Req. connected to IREQ#[ - | - fo|-|-]-|-]- Relocatable PCI /O Disabled | - .- 0
2 0 17 Jo| [intrReq not connected AEAENBEE © © Enabled |-{-{-[-]-]-]-1
3 1 11 |o Internal Clock si-1-t0f-1-
4 o {o 1 Extemal Clock -f-)-J1]-1-
3 T lo [7] [s#<BIOS -[-T-T-Tol-
6 CEERE 32K BIOS =f-f-l-{1]~
Fd 1 |1 11 BIOS Support Disable -1-1-1-1-10
BIOS Support Enable (default)| - |- [-|-1-]1
See Table 4 Not Used <J-4-1-1-1-
for details of Test Mode Disable i-l-]-]-1- e ==
panel types Test Mode Enable AR ., VGCIV"ADJ POS . NEG
POWER MODULE
2 Default settings are ‘0, unless otherwise noted.
i  Switch Settings !
i 0=0Open=Down=Off |
i 1=Closed=Up=0n ! S3
H H Memory
S$1 S2 Settings
LCD System
Panel Type Settings
P < — CONN5 CONN 6
1234 112345678
(L[ — BaAEz0Ap i
—— The Power Module INPUT
JP29 Ggo Uil 4 covers this area.
T1BT2DT3 U3 012 J,.1
Ea0T 50-Pin
¢ Header
(CONN EarTs L U3
i [O8 Uia 6 = B E2 wpos
[Us hPs 16—l —1 5 G Fn Ed ef s
Ea]Te JP31 L= = o Tell
JP10 e 14} Ee E’c‘{ E @8 EE To[]
Uis Egii! piijes e o
= ! iii iilJP30 12Pnd2 o ogic nc
U7 U6 Gm%ggg LOI|g  Heade Copyright 1965
o Ik &l i 1113 PCI-Bus GDB7555-C-DM1-1
Plidg iiie
CONN P i1 12)ose14 ¢
™ |2 hm ur—— | liiie e iy =
CIXC o
o External JP2 CORGZZIN O s JP25
Current Reference ESRJP53 -0 |
0 |osc24 4 - JP26
ug 3
B = JP52
—  L_1l n__|
N

~

J3
PCl Bus Connector

—~ NOTE: The V-Port Daughter Card is attached to the back of

this board. J1, the 50-pin V-Port Connector, and J2,
the 12-pin Daughter Board Power Connector, are
mounted on the back of this board.

Figure 2-1. The GDB7555-C-DM1-1 PCl-Bus XGA/SVGA Demonstration Board

ADVANCE APPLICATION NOTE — 7555-AN-1, v 1.0
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2.1 Modification/Rework Instructions for GDB7555-C-DM1-1 Demonstration Board

The following changes to the GDB7555-C-DM1-1 Demonstration Board or the schematics are required

for proper operation. These changes should not be necessary on future revisions of the board.

1) Some Demonstration Boards come with FB4 - FB7 mounted and some not mounted. The Demonstration

2)

3)

4) Capacitor C15 (1uF) for the Intemal Current Reference is currently tied to JP31 pin 3 and DACVSS. It should

Boards without FB4 - FB7 mounted have wires shorted instead.

For DDC2B Support, the following must be modified:
a) Place a wire on T3 to CRTVDD.

b) Add a 6.8K pull-up resistor to U18 (CL-GD7555) pin 104 (DDCD) or test point JH. The 6.8K pull-up resis-

tor must be pulled up to CRTVDD.

There are a few silk screen errors on the Demonstration Board :
a) For Panel Type Switches - Table S1:

Change:

0=CLOSED
1=0OPEN
X=DONT CARE

b) For Table S2 and S3:

Change:

¢) For Table S2:
Change:

To:

d) For Table S3:
Change:

To:

0= CLOSED
1=0PEN
X =DON'T CARE

Video Port Enable
Video Port Disable

Reserved — Not Used

to:

to:

0=OPEN = OFF
1=CLOSED =ON
X =DON'T CARE

0= OPEN = OFF
1=CLOSED=0ON
X =DON'T CARE

12345678
0 X XXXXXX
l1XXXXZXXX

0 X XXXXXX
1XXXXXXX

Memory Mapped /O — Disabled
Memory Mapped I/O — Enabled

PCI Board Vendor ID

Memory Mapped I/O for Non-x86 CPU — Disabled

Memory Mapped I/O for Non-x86 CPU — Enabled

Reserved — Not Used

be reconnected to JP31 pin 3 and DACVDD1 (test point JE pin 12).

April 2, 199%
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2.2 Test Points

2.2.1 Miscellaneous Test Points

A number of test points, T1 through T9, are located on the board to assist in testing various input and
output signals. The specific functions of these test points are shown in Table 1.

Table 1. Miscellaneous Test Point Functions

Test Point No. Function Available On The Test Point
T1 Connected to HSYNC
T2 Connected to VSYNC
T3 Not Used
T4 Connected to Blue DAC Output
T5 Connected to Green DAC Output
T6 Connected to Red DAC Output
T7 Connected to Suspend Input Pin
T8 V-Port connector pin 25
T9 V-Port connector pin 29

2.2.2 CL-GD7555 Test Points

Test points JA through JP, are in rows parallel to the edges of the CL-GD7555. These test points are con-
nected to CL-GD7555 input and output pins to assist in evaluation and testing. For CL-GD7555 pin con-
nection mapping to the test points refer to Table 2. For signal identification refer to the schematic sheets

in Appendix A.

ADVANCE APPLICATION NOTE — 7555-AN-1, v 1.0
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Table 2. Test point to Pin Mapping

JA JB JC JD JE JF JG JH
1 MD18 MD17 1 AD15 AD14
2 'MD186 MD15 MD14 MVDD 2 |AD13 AD12 AD1M1 AD10
3 [MD13 MD12 MDM MD10 3 |AD9 AD8 AD7 AD6
4 {MD9 MD8 CAS#1 CAS#0 4 |BVDD ADS AD4 AD3
5 iMD7 MDé6 MD5 MD4 5 |AD2 CvDD AD1 ADO
6 |MD3 MD2 MD1 MDO 6 |GND VPCO VPC1 VPC2
7 |GND AD31 AD30 AD29 7 [VPC3 VPC4 VPCS VPCé
8 |AD28 AD27 AD26 AD25 8 |VPC?7 VPYO VPY1 VPY2
9 |AD24 AD23 AD22 BVDD 9 |VPY3 DDCC GND VPY4
10 |AD21 AD20 AD19 AD18 10 | VPY5 VPY6 VPY7 DDCD
11 JAD17 AD16 INTR# CvDD 11 | VAVDD HREFI VAVSS VACTI
12 | STOP# PAR DEVSEL# |TRDY# 12 | DACVDD Vsl VPCLKI HSYNC
13 |GND CLK IRDY# FRAME# 13 |DACVSS VSYNC VREF IREF
14 | IDSEL 0SsC RESET# SUSPI 14 |CRTVDD PROG1 BLUE
15 | CLK32K C/BE#3 C/BE#2 C/BE#1 15 | GREEN RED FPVEE FPDECTL
16 | C/BE#0 ACTI GND 16 |FPVCC PROGO GND
Ji JJ JK JL JM JN JO JP
1 |PROG2 FP18 FP19 1 [MA9 RAS1# MD53 MD52
2 |FP20 DACVDD FP21 FP22 2 |MD51 MD50 MD49 MVDD
3 |FP23 FP24 FP25 FP26 3 |MD48 MD47 MD46 MD45
4 |FP27 DACVSS FP28 FP29 4 (Mb44 MD43 CAS#5 CAS#4
5 |FP30 FP31 FP32 FP33 5 |MD42 MD41 MD40 MD39
6 |FP34 FP35 FPVDD FPDE 6 |MD38 MD37 MD36 MD35
7 |LLCLK GND FPVDCLK |[LFS 7 {MD34 MD33 MD32 GND
8 |FPO FP1 FP2 FP3 8 |MA8 MA7 MA6 MAS
9 |FP4 FP5 FPé FP7 9 [MA4 WE# MVDD RASO#
10 |FPVDD FP8 FP9 FP10 10 | MA3 MA2 MA1 MAO
11 |FP11 FP12 GND FP13 11 |GND MD31 MD30 MD29
12 |FP14 FP15 FP16 FP17 12 (MD28 MD27 CvDD MD26
13 |GND MD63 MD62 MD61 13 |[MD25 MD24 CAS#3 CAS#2
14 |MD60 MDS9 MD58 MDS57 14 |MD23 MD22 MD21 MD20
15 [MD56 MDSS MDS54 CAS#7 15 IMD19 MAVDD SWo MAVSS
16 | CAS#6 GND 16 | EPROM# OE# GND
April 2, 1996 L
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2.3 Connectors
The following are the main Demonstration Board connectors:

2.3.1 PCIl Bus Connector

J3 is the board-edge connector to connect the Demonstration Board to the PCI bus.

2.3.2 CRT Connector

CONN 1 is a 15-pin DIN connector to connect a CRT monitor 1o the Demonstration Board.

2.3.3 LCD Connector 1

CONN 2 is a 44-pin connector to connect the primary LCD panel signals to the Demonstration Board.

2.3.4 LCD Connector 2

CONN 3 is a 16-pin connector to connect the extended TFT panel signals to the Demonstration Board.
2.3.5 NTSC Connector

CONN 4 is configured as a 24-pin NTSC connector, but it is not supported at this time.

2.3.6 Video Connections

CONN 5 is an S-Video connector to connect external video signals to the Demonstration Board.

CONN 6 is an RCA jack to connect composite-video signals to the Demonstration Board.

2.3.7 Power Module Connection
Headers JPWR1 and JPWR2 connect the Power Module to the Demonstration Board.

2.3.8 V-Port Daughter Board Connector

J1, on the back of the board, is a 50-pin connector to connect the optional V-Port daughterboard to the
Demonstration Board.

2.3.9 V-Port Daughter Board Power Connection

J2, on the back of the board, is a 12-pin connector to supply power to the optional V-Port daughter card.

April 2, 1996
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2.4 Configuration Jumpers and Header Blocks

This section lists by function the jumpers and header blocks. in some cases, headers are used as con-
nectors. Table 3 describes the settings for the JP jumper and header blocks in this section.

2.4.1 Voltage Level and Power-Management Configuration

The jumper and header blocks listed here are for selecting voltage levels and connections for the Dem-
onstration Board. In all cases, the default voltage level for an interface is 5 V. The Demonstration Board
is shipped with 5-V DRAM. Voltages can be mixed in any combination.

e JP38: Selects either 3.3 or 5 V for CVDD, DACVDD, MAVDD and VAVDD.
JP43: Selects either 3.3 or 5 V for MVDD and Display Memory.

o JP47: Selects either 3.3 or 5 V for FPVDD and panel power VDD.

o JP50: Selects either 3.3 or 5 V for CRTVDD, the voltage for the CRT.

o JP53: Selects either 3.3 or 5 V for BVDD and OSC VDD.

The following jumper block provides power to the V-Port.
o JP27: When connected, this jumper provides 5 V power to the V-Port.

The following jumper block allows configuring for power-management modes.
¢ JP33: Enable/Disable the hardware-initiated Suspend mode.

24.2 Jumper Blocks for Display Memory Size and Type

The jumper blocks listed below are for selecting the type of display memory that is used. The Demonstra-
tion Board is shipped with 2M bytes of dual-CAS# 5-V DRAM. The board can accommodate either SOJ
or TSOP packages. An additional 2M bytes can be added, but JP1 must also be added to enable RAS1#.

o JP1: Select either 2M DRAM support (the default) or 4M DRAM support.

o JP2-JP9: Select either dual-CAS# or dual-WE# DRAMs. The default is dual-CAS# DRAMs, which Cirrus
Logic ships on the Demonstration Board.

April 2, 1996 e ——————————— .S 9
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Table 3. Settings for the PCI Bus Demonstration Board Jumper and Header Blocks

If 3-Position Block: If 3-Position Block:
Jumper/ Jumper / Header Block Function of Jumpers on 1-2 Function of Jumpers on 2-3
Header Functions
Block No. If 2-Position Block: If 2-Position Block:
Function of No Jumper Function of Jumper On
JP1 4M byte Display Memory The default display-memory This jumper enables the control
Select. configuration is 2 Mbytes. signals for the full 4 Mbytes of display
memory, when the extra 2 Mbytes of
memory is installed.
JP2 - JP9 Display Memory Select dual-CAS# DRAMs (Board Select dual -WE# DRAM memory.
CAS#/WE# type select. default) — (these pins are shorted on Also, the traces between jumper
the board, and so no jumper is positions 1 and 2 must be cut under
needed.) these jumper blocks.
JP10 - JP12 | CRT R,G,B Impedance No termination resistors on the R,G,B | 150-ohm load termination resistor on
connections. each R,G,B connection. (these pins
are shorted on the board, and so no
jumpers are needed.)
JP25 VACTI Connection to VACTI not connected to V-Port. See VACTI connected to V-Port J1 pin 41.
V-Port J1 JP26 for alternate connection. (Board defauit)
NOTE:
If the video source does not supply a
video capture enable signal on J1 pin
41, HREFI can be used as an enable
signal by placing a jumper on J29t6 -
connect the signal inputs.
JP26 VACTI Connected to VACTI and HREFI are not tied VACTI and HREFI are tied together.
HREFI together, but HREF! is hardwired to Both are connected to V-Port J1 pins
V-Port J1 pin 49, 41 and 49. (Board default)
JP27 5 V Power to V-Port V-Port is not powered. 5 Vis connected 1o the V-Port. (these
pins are shorted on the board, and so
-no jumper is needed.)
JP28 PCI Interrupt PCI Interrupt not connected. (Board PCI Interrupt connected.
default)
JP29 SW0 Line connection SWO pin not connected to switch S1. | SWO pin connected to switch S1.
The SWO pin can be used for éxternal | (these pins are shorted on the board,
MCLK, but the trace between these and so no jumper is needed.)
pins must be cut.
JP30 - JP31 | IREF Circuit Selection External IREF circuit connected. Both | Internal IREF circuit connected. Both
jumpers are on 1-2. jumpers are on 2-3. (Board default)
JP33 Initiate Hardware Suspend | When CR8D[3] is 0’ (SUSPI pinis When CR8DI[3] is ‘1’ (SUSPI pin is
(when CR8D[2] is ‘1", active high), removing the jumper active low), adding the jumper
Suspend enabled) initiates Suspend mode. initiates Suspend mode.
JP34 14 MHz Clock Source No clock source connected. 14 MHz clock source connected.
JP36 5 V Total Current Measure total current drawn by
CL-GD7555 from 5 V supply.
10 April 2, 1996
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Table 3. Settings for the PCl Bus Demonstration Board Jumper and Header Blocks (cont.)

If 3-Position Block: If 3-Position Block:
J::la%eerr / Jumper / Header Block Function of Jumpers on 1-2 Function of Jumpers on 2-3
Block No. Functions If 2-Position Block: If 2-Position Block:
Function of No Jumper Function of Jumper On
JP37 3.3 V Total Current Measure total current drawn by
CL-GD7555 from 3.3 V supply.
JP38 Select 5 Vor 3.3V for Connect 3.3 V supply to CVDD, Connect 5.0 V supply to CVDD,
CVvDD,DACVDD,MAVDD DACVDD, MAVDD and VAVDD. DACVDD, MAVDD and VAVDD.
and VAVDD (Board default)
JP39 CVDD Total Current Measure total current drawn by
CVDD.
JP40 MAVDD Total Current Measure total current drawn by
MAVDD.
JP41 VAVDD Total Current Measure total current drawn by
VAVDD.
JP42 DACVDD Total Current Measure total current drawn by
DACVDD.
JP43 Select5 Vor 3.3V for Connect 3.3 V supply to MVDD and Connect 5.0 V supply to MVDD and
MVDD and Display Display Memory. Dispiay Memory. (Board default)
Memory ‘
JP44 MVDD Total Current Measure total current drawn by
MAVDD.
JP46 Display-Memory Total Measure total current drawn by
Current Display Memory.
JP47 Select5 Vor 3.3V for Connect 3.3 V supply to FPVDD and | Connect 5.0 V supply to FPVDD and
FPVDD and Panel Power Panel Power Supply VDD. Panel Power Supply VDD.
Supply VDD (Board default)
WARNING:
To prevent damage to the
flat panel, before
connecting it, properly set
the flat panel voltages.
JP48 FPVDD Total Current Measure total current drawn by
FPVDD.
JP50 Select 5 Vor 3.3 V for Connect 3.3 V supply to CRTVDD. Connect 5.0 V supply to CRTVDD.
CRTVDD : (Board default)
JP51 CRTVDD Total Current Measure total current drawn by
CRTVDD.
JP52 VIO Total Current Measure total current drawn VIO.
JP53 Select either VIO or 3.3 | Connect 3.3-V supply to BVDD and Connect VIO supply to BVDD and
V for BVDD and OSC OSC VDD. OSC VDD. (Board default)
vDD
April 2, 1996 1
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Table 3. Settings for the PCI Bus Demonstration Board Jumper and Header Blocks (cont.)
If 3-Position Block:
Function of Jumpers on 2-3

If 3-Position Block:

Function of Jumpers on 1-2

J:;Zee';_l Jumper / Header Block
Block No. Functions If 2-Position Block: If 2-Position Block:
Function of No Jumper Function of Jumper On
JP54 BVDD Total Current Measure total current drawn by
BVDD.
JP58 Voltage Switching VDD Voltage Switching is not connected Voltage Switching is connected.
Selection (Board defautt)

12
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2.5 Selecting the LCD Panel Type Configuration — S1 Switch Settings

S1 is an 4-position DIP switch block for selecting the type of flat panel that the controller supports.
Switches positions 1, 2 and 3 are connected to the SW[0:2] pins of the CL-GD7555, and their settings are
read and stored by the chip during Reset. The Cirrus Logic BIOS reads these stored bits to determine the
proper configuration for the CL-GD7555.

o The switch positions are defined: ‘0’ is open and ‘1’ is closed. A ‘1’ connects a pullup resistor to the appro-
priate SW/MD pin for SW1 and SW2.
o The settings for switch S1, position 4 is a ‘don’t care’.

e Other LCDs can be supported by using the Cirrus Logic OEMSI Utility (a BIOS customization utility) to
change the BIOS default parameters. To obtain parameters for other panels call the Cirrus Logic Bulletin
Board Service at USA (510) 440-9080.

Table 4. Settings for Switch Block S1

Panel Switch
Panel Code for Panel Panel Description Position
Type Supported (All Panels Are Color) Screen Setting
Format
1 2 3
0 Reserved - - 0 0

Single-scan active-matrix TFT

18-bit or 12-bit, 2-pixels-per-clock panels.

These panels use both CONN2 and CONNS3 (the
extended TFT connector).

1 C256KSS-36 1024 x 768 1 0 0

Dual-scan passive STN

2 | cepD-16 160t

640 x 480 0 1 0

C256KSS-18 (default)

3 C4KSS-12 Single-scan active-matrix TFT

24-bit, 18-bit, 12-bit, or 9-bit 640 x 480 1 1 0

C51258-9
4 Reserved - - o | o | 1
5 Reserved - - 0 0 1
6 c8DD-16 Dual-scan passive STN 800x600 | © 1 1
16-bit

ADVANCE APPLICATION NOTE— 7555-AN-1, v 1.0



——— CL-GD7555

___—CIRRUS LOG IC PCI Bus Demonstration Board

2.6 Connecting and Using the Power Module
This section explains how to connect and adjust the Power Module.

Use the jumper settings described in Table 3 to choose whether the Power Module supplies 3.3 or 5 VDC
to the CL-GD7555 and to an LCD panel. If LCD voltage supply outputs need adjustment, use the proce-
dures described in Section 2.8.2 through Section 2.8.4.

2.6.1 Connecting the Power Module

The Demonstration Board ships with the Power Module attached to it. However, if the Power Module has
been removed, connect it to the Demonstration Board as follows:

1. Set the voltage jumper blocks listed in Table 3 as required.

2. Position the Power Module male connector over the female header block JP15, position the female connector
over the male header block JP23, and press the Module into place. (For orientation, refer to Figure 2-1)

2.6.2 Power Module 3.3-V Adjustment Procedure

If the Demonstration Board jumpers are set for 3.3-V operation, you may adjust the Power Module’s
3.3-V Core Voltage output as follows:

1. Monitor the Core Voltage on test points JD pin 11, JF pin 5, or JO pin 12.

2. To set the Core Voltage, use the Core Voltage Adjust potentiometer (VCC3V). Figure 2-3 shows the location of
the potentiometer.

Core Voltage Adjust (Monitor this Core voltage at test points JF pin 5 or JO pin 12.)

LCD Vgp and VEgMagnitude Voltage Adjust (Monitor this LCD voitage at CONN2 pin 30.)

LCD CONTPOS Voltage Adjust (Monitor this voltage at CONN2 pin 40.)
[ LCD CONTNEG Voltage Adjust (Monitor this voltage at CONN2 pin 41.)

VCC3V ADJ POS NEG
Power Module

Figure 2-2. Power Module Adjustment Controls

April 2, 1996
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2.6.3 Power Module LCD Voltage Adjustment Procedure

To adjust the Power Module so that it delivers the manufacturer’s recommended LCD voltage supply:

1.

Identify the correct voltage required by the LCD panel. Refer to the manufacturer’s data sheets or the Cirrus
Logic ‘Panel Interface Guide’ for this information.

With the power off, disconnect the LCD panel before proceeding.
Tum the system on and use the CLMODE utility to initiate an LCD panel power-up sequence.

While measuring the voltage at connector CONN2 pin 30, adjust the “ADJ” potentiometer until the LCD voitage
is the correct value.

2.6.4 Power Module CONTPOS Voltage Adjustment Procedure
To adjust the CONTPOS output of the Power Module:

1.
2.
3.

With the system power off, disconnect the LCD panel.
Tum the system on and use the CLMODE utility to initiate an LCD power-up sequence.

While measuring CONTPOS at connector CONN2 pin 40, adjust the “POS” potentiometer to produce the
required output.

2.6.5 Power Module CONTNEG Voltage Adjustment Procedure
To adjust the CONTNEG output of the Power Module:

1.
2,
3.

With the system power off, disconnect the LCD panel.
Turn the system on and use the CLMODE utility to initiate an LCD power-up sequence.

While measuring CONTNEG at connector CONN2 pin 41, adjust the “NEG” potentiometer to produce the
required output.

ADVANCE APPLICATION NOTE— 7555-AN-1, v 1.0
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2.7 LCD Panel Interface Connections

The LCD panels are connected to the Demonstration Board through connectors CONN2 and CONNS.
The mapping of the panel input and output signals is given in the shown in Table 5. The FP pin names in

the Demonstration Board schematics are different than those specified in early versions of the Hardware

Reference Manual. )
Table 5. CL-GD7555 Demonstration Board Interface Pins to LCD Flat Panels

LCD Flat Panel Type with Corresponding Pin Connections
STN LCD CL-GD7555 Demonstration Board
TFT LCD Types Types
TFT with 1-Pixel/Clock PITXZS"I’gL":ka Color Pin No. Pin (:2?,:'"" cop'?l:"a
24-Bit | 18-Bit | 12-Bit | 9-Bit | 18-Bit | 12-Bit | 16-Bit | 8-Bit Name | “no. No.
R7 R5 R3 R2 R | Ra3 | sups — 176 FP17 13
R6 R4 R2 R1 Rpd | RR2 | sUD2 | — 175 FP16 14
RS R3 R1 RO Rap3 | Rat | suD1 — 174 FP15 15
R4 R2 RO - Re2 | Rpo | subo | — 173 FP14 16
R3 R1 — _ Ral — SuD7 —_ 172 FP13 9
R2 RO —_ — Ra0 —_ SUD6 —-— 170 FP12 10
R1 — —_ — — —_ — —_ 146 FP31 33
RO — —_ — — — —_ _ 145 FP30 43
G7 G5 G3 G2 Gp5 Ga3 SLD7 | sSUD3 169 FP11 8
G6 G4 G2 G1 Gpd Ga2 SLb6 | SUD2 168 FP10 7
G5 G3 Gt GO Ga3 Gat SLD5 | SUD1 167 FP9 6
G4 G2 GO _— G2 G0 SLD4 | SUDO 166 FP8 5
G3 G1 —_ —_ Gal —_— SuDs —_ 164 FP7 1
G2 GO — — Ga0 — SuUD4 — 163 FP6 12
G1 —_ — - — —_ — 139 FP25 42
GO —_ — —_ —_ — —_ 138 FP24 44
B7 B5 B3 B2 BaS Ba3 SLD3 | SLD3 162 FP5 4
B6 B4 B2 B1 Bad Ba2 SLD2 SLD2 161 FP4 3
BS B3 B1 BO Ba3 Bal SLD1 SLD1 160 FP3 2
B4 B2 BO —_ Ba2 Ba0 SLDO SLDO 159 FP2 1
B3 B1 — —_ Bal — — -_ 158 FP1 23
B2 BO — _— Ba0 _ —_ —_ 157 FPO 39
B1 -— — _ —_ —_ —_ —_ 132 FP19 29
BO —_ _ —_ _ —_ —_ —_ 131 FP18 20
FPVDCLK FPVDCLK SCLK 155 18
LLCLK — LP 153 35
LFS LFS FLM 156 22
DE DE —_ 182 26
FPVEE FPVEE FPVEE 123 37
FPVCC FPVCC FPVCC 125 38
(Optional) (Optional) (Optional) 124
a. See Table continued on following page for Rg, Ggand Bg pin locations.

ADVANCE APPLICATION NOTE — 7555-AN-1, v 1.0
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Table 5. CL-GD7555 Demonstration Board Interface Pins to LCD Flat Panels (cont.)

LCD Flat Panel Type with Corresponding Pin Connections
STN LCD CL-GD7555 Demonstration Board
TFT LCD Types Types
. . TFT with 2-
TFT with 1-Pixel/Clock Pixels/Clock? Color Pin No. N:::: ‘-';?::“nN C%t;l:lS
24-Bit | 18-Bit | 12-Bit | 9-Bit | 18-Bit | 12-Bit | 16-Bit | 8-Bit e No. No.
Rgb Rg3 150 FP35 14
Rp¢ | Rp2 149 FP34 13
Rg3 Rpt 148 FP33 12
Rg2 Rg0 147 FP32 1
Rgt — 146 FP31 33
Rg0 — 145 FP30 43
See Previous Page Gg5 Gp3 See Previous 144 FP29 10
Gpd Gg2 Page 143 FP28 9
Gg3 Gpgl 141 FP27 7
Gg2 Ggo 140 FP26
Ggl — 139 FP25 42
Ggo0 — 138 FP24 44
Bgs Bg3 137 FP23 5
Bp4 Bg2 136 FP22 4
Bg3 | Bpgt 135 FP21 3
Bg2 Bg0 133 FP20 2
Bl — 132 FP19 29
BRO — 131 FP18 20

a. See Table on previous page for Rp, Ga & B pin locations.

April 2, 1996 e e E— 17
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3. Connecting and Operating the Demonstration Board

Use the following checklist when installing, connecting to, and operating the Demonstration Board.

3.1 Checklist

1.

2.

4.

5.

Verify the Demonstration Board is labeled “GDB7555-C-DM1-1 ”.

If desired, to set the CL-GD7556 registers for Standby mode and Suspend mode, refer to the Cirrus Logic OEMS!
User's Manual and the CL-GD7555 Hardware Reference Manual .

Verify the Demonstration Board connectors and jumper settings. (Refer to Section 2.3 through Section 2.4.)

WARNING:

The Demonstration Board voltage jumpers must be prop-
erly set before you apply power, or damage may result to
the Demonstration Board or the LCD panel.

Verify the switch settings for switch blocks S1, S2 and S3. (Refer to Section 2.5)

If the Power Module is not already installed on the Demonstration Board, instali it. (Refer to Section 2.6)

¥V WARNING: At Step 6 DO NOT connect the LCD panel and its connector to the Demonstration Board, orthe LCD

panel may be damaged. Connect the panel only after Step 10.

6. Connect a CRT to CONN1, the CRT DB15 connector on the Demonstration Board. (When a CRT is connected, the

18

11.

12.

13.

14.

ADVANCE APPLICATION NOTE — 7555-AN-1, v 1.0

system starts up (boots) to the CRT, even if an LCD is connected. Otherwise, when a CRT is not used, and only an
LCD is used, the system boots to the LCD.)

Turn on the system.
Ensure that the Core Voltage is correct (3.3 V or 5 V). Measure the Core Voltage level from the Power Module.
Ensure that the voitage level is correct for the LCD panel you will use. Refer to the manufacturer’s data sheets or the

Cirrus Logic “Panel Interface Guide” in the CL-GD7555 Application Book for the correct value for the panel, and
then set the ADJ voltage potentiometer on the Power Module as needed.

. Use the Cirrus Logic utility CLMODE, which is provided on a diskette that comes with the Demonstration Board kit,

to set the system to SimulSCAN mode and to check the power-sequencing voltage.
a. If the power sequence matches that in Figure 4-1, go to the next step.
b. Otherwise, if the power sequence does not match Figure 4-1, call Cirrus Logic.

Use CLMODE to set the system to the CRT-only mode.

To connect the LCD panel, do the following:

a. For panel connection information, refer to the “Panel Interface Guide” in the CL-GD7555 Application Book.

b. Connect the LCD panel to the 44-pin male connector supplied with the Demonstration Board kit. When TFT 2-pix-
els-per-clock panels are used, the 16-pin TFT-panel extension connector must also be connected. See
Section 2.7 for details.

c. Attach the LCD panel connector(s) to CONNZ2, the 44-pin female connector (and CONNS the 16-pin extension
connector) on the Demonstration Board.

Use CLMODE to select either SimulSCAN (for CRT and LCD) or LCD-only mode.
If desired, to control various Demonstration Board features, use the Cirrus Logic utility PCLREGS, which is provided

on diskette.

April 2, 1996
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3.2 Directions for Installing Windows 3.1 Drivers

1)
2)
3)
4)
5)

Change Windows 3.1 display driver to ‘VGA.drv’.

Install standard VGA display adapter.

Install CL-GD7555 Windows 3.1 disk.

Run ‘Setup’ from Program Manager within Windows 3.1.
Follow instructions in setup program.

3.3 Directions for Installing Windows ’95 Drivers

1)
2
3)

4)
5)
6)

April 2, 199

Install CL-GD7555 Windows ‘95 disk.
Run ‘Setup’ from within Windows.

=== CIRRUS LOGIC

Follow instructions in setup program. Copy all files from disk, even if they are older files than those currently

installed on the disk.

After installing all the files, Windows ‘95 will ask you to restart.
Restart Windows and the correct driver should be loaded.
Now you are ready to run Windows ‘95 with the CL-GD7555.

ADVANCE APPLICATION NOTE— 7555-AN-1, v 1.0
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4. Power Up-Power Down Sequence for LCD

This section discusses the CL-GD7555 power-up and power-down sequences for the LCD. Figure 41
shows these sequences:

Power-up Sequence

- ~ ”  Power-down Sequence
Starts Here Ends Here v
/ \ Starts Here  Ends Here
Extension Register 1 l/
CR80[(] 0
!
i
|
!
I
FPVCC Ai) —

——————————————] i

32ms 32ms

FPVDCLK
LFS i
LLCLK |
Pane! Data i
FPDE i
32ms 9610 128 ms
FPVEE

FPDECTL i

Figure 4-1. Normal Power-Up/Power-Down Sequence

¥ WARNING: FPVCC and FPVEE are used to control the switching of appropriate voltages to the LCD. They must
not be used to drive the LCD directly, or damage may occur to the LCD.

NOTES:

1) The LCD power-up sequence begins when any of the following occur:
(@) When the LCD is powered on with Extension register CR80[0] transition from 0-to-1.
(b) When Standby or Suspend modes are terminated, and the LCD was active prior to entering the Standby or
Suspend mode
(¢) When switching from a CRT-only to LCD-only.

2) The LCD power-down sequence begins when any of the following occur:
(@) When the LCD is powered off with Extension register CR80[0] transition from 1-to-0.
(b) When Standby or Suspend modes are entered, and the LCD was active prior to entering the Standby or
Suspend mode
() When switching from LCD-only to a CRT-only.

3) For connections to specific LCDs, refer to Table 6 on page 18 and the ‘Panel Interface Guide’ in the CL-GD7555
Applications Book.

4) Use the Power Module to provide power for LCD operation. Specifically, the Power Module uses:
(a) FPVCC to switch the LCD VCC supply voltage
(b) FPVEE to switch the BIAS and CONTRAST supply voltages
(c) FPDECTL to switch the LCD backlight supply voltage

20 00— Apri 12, 1996
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Appendix A

GDB7555-C-DM1-1 Demonstration Board Schematics

April 2,199
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m

Analog Voltage Filtering Requirements
for the CL-GD7555 LCD/CRT Controller

Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application note presents information on optimizing the
connections for the CL-GD7555 LCD/CRT controlier, using
appropriate filters.

Applicability
This document applies to the following products:
_v¥._CL-GD7555

Related Documents
— CL-GD7555 Reference Manuals

© Copyright — Cirrus Logic Inc. 1996. All rights reserved.
This document describes a potential application of Cirrus Logic inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.

5
Version 1.0 : July 1, 1996



CL-GD7555
Analog Voltage Filtering

!

——= CIRRUS LOGIC

1. Purpose

For optimal operation, circuit designs using the CL-GD7555 controllers must provide a well-filtered VDD
source to MCLK (the memory clock pin) and VCLK (the video clock pin).

2. Recommended Analog Voltage Filter Circuits

Figure 1 shows required components for an analog voltage filter circuit for the memory clock, and Figure 2
shows required components for an analog voltage filter circuit for the video clock.

| MAVDD (Pin 250) |

33Q
+5/3.3 Volts /\/\/\/
CvDD

(Core Voltage)

|+_

10 puF

1
j‘ 0.1 pF

N

(See Note 2)

I — MAVSS (Pin 252) |

Figure 1. Recommended Schematic for Analog Voltage Filter for Memory Clock

—{ VAVDD (Pin 105) |

33Q
+5/3.3 Volts /\/\/\/
CvDD

(Core Voitage)

Nl
—H

10 pF 0.1 puF

(See Note 2)

1 —{ VAVSS (Pin 107) |

Figure 2. Recommended Schematic for Analog Voltage Filter for Video Clock

NOTES:

1) MAVDD (the supply voltage to the CL-GD7555 memory clock) and VAVDD (the supply voltage to the
CL-GD7555 video clock) must be connected through the filter circuits shown.

2) The negative side of the capacitors must be connected together and to analog ground at one point.
3) The filter components must be located as close to the pins of the CL-GD7555 as possible.

Ju ly 1, 1996 e - 3
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A Programmable Core-Voltage Solution
for the CL-GD7555 LCD/CRT Controller

Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application note presents information on programming

the CL-GD7555 LCD/CRT controller to a voltage of either 3.3
or5V.

Applicability

This document contains CL-GD7555 connectivity data that can
be applied to user applications.

This document applies to the following products:
v__CL-GD7555

Related Documents
— CL-GD7555 Reference Manuals

© Copyright — Cirrus Logic Inc. 1996. All rights reserved.
This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.
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1. Introduction

The CL-GD7555 supports dynamic selective switching of the Core VDD between 3.3 and 5 V. This capa-
bility allows a designer to support display modes that are possible only when the CL-GD7555 core oper-
ates at 5 V. However, for best power consumption the system can operate at 3.3 V. Since programming
of the core voltage depends on the requirements of the display mode setting, the higher voltage must be
used only when absolutely necessary to support a specific display mode.

This application note describes a two-part method for optimizing both performance and power consump-
tion for the CL-GD7555. The method uses the following:

e A circuit which includes the Siliconix Si9942DY chip

e One of the three available CL-GD7555 programmable output pins, PROG[2:0], pins 129, 119, and 127
respectively, which can be programmed by Extension register bits SR2F[7:5] to select a core VDD of either
3.3o0r5V

2. Background

The MCLK (Memory Clock) setting for the CL-GD7555 can be changed, depending on which factor is
more desirable: maximizing CL-GD7555 performance or minimizing CL-GD7555 power consumption.

NOTE: Both the core VDD and analog VDD to the CL-GD7555 must always be set to the same level.

2.1 Operation with 5 V: MCLK of 80 MHz
To run the MCLK at 80 MHz, both the core VDD and analog VDD must always be set for 5 V. The MCLK
must run at 80 MHz to maximize performance for the following display modes:
— CRT-only display modes:
— 68h when horizontal frequency is 68.677 kHz
— 6Dh when horizontal frequency is 64 kHz
— 74h when horizontal frequency is 68.677 kHz
— 7%h when horizontal frequency is either 48.3 or 56 kHz
— Fiat panel-only or SimulSCAN display mode 79h

2.2 Operation with 3.3 V: MCLK of 66 MHz

For those display modes that are less limited by bandwidth, a 66-MHz MCLK is sufficient to achieve very
good performance. In this case, active power can be minimized by setting the core VDD and analog VDD
to 3.3 V.

, June 19, 1996
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3. Circuit Description

The circuit includes a Siliconix Si9942DY dual-enhancement-mode N-channel and P-channel MOSFET
(metal-oxide semiconductor field-effect transistor). This part was chosen for two reasons.
o First, it is packaged in a small, 8-pin, surface-mount-technology package.

e Second, its maximum drain current rating at 25° C is 3 A. This rating is more than enough to supply the core
VDD, which typically draws less than 300 mA during 5-V operation.

3.1 Circuit Theory of Operation

As shown in Figure 1, the Si9942DY part works as follows.

o lfalow signal is applied to both gate inputs of the Si9942DY, the N-Channel! device is turned off, and the
P-Channel device is turned on, thereby supplying 5 V to CVDD.

e If a high signal is applied to both gate inputs of the Si9942DY, the N-Channel device is turned on, and the
P-Channel device is tumed off, thereby supplying 3.3 V to CVDD.

+5VDC

1Q

PROG pin
(PROG2,1, or 0)

|
ﬁ

l
-
Si9942DY
CL-GD7555
% [To CVDD>

+3.3VDC

Program a PROGn pin to:
Low for the Si9942DY circuit to output a 5-V CVDD.
High for the Si9942DY circuit to output a 3.3-V CVDD.

Figure 1. Diagram of Si9942DY

June 19, 1996 e E—— = 3
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3.2 Circuit Design

When both gates of the circuit design shown in Figure 1 are conducting (which happens when the pro-
grammable output from PROGn is switching states), the circuit current must be limited. To limit the circuit
current, a 1-Q resistor is placed in series with the 5-V supply. When the Si9942DY is operating at 5 V, the
voltage dropped across this 1-Q resistor does not affect the operation of the Si9942DY.

When MCLK is switched to 80 MHz (that is, 12.5 ns), the DRAM used must be able to handie a 2-MCLK
page-cycle time and 9-MCLK random-cycle time.

To ensure a steady power supply going to the chip, a 10-uF capacitor must be placed on the output. (Refer
to Figure 2 in Section 3.4.)

3.3 Programming the Circuit

As shown in the table below, to program the core voltage value for the circuit shown in Figure 1, use one
of the Extension register bits SR2F[7:5], each of which controls the logic state of a selected PROGn pin.

Table 1. Programming for CVDD Voltage Level

. Program one of the bits
For a CVDD of: in SR2F[7:5] to:
33V 1
5V 0

e For the following display modes, the CL-GD7555 can be optimized for performance by programming Exten-
sion register SR2F[7:5] to a zero, which sets a selected PROGnH pin to a low and delivers 5 V to the core VDD.

— CRT-only display modes:
— 68h when horizontal frequency is 68.677 kHz
- — 6Dh when horizontal frequency is 64 kHz
— 74h when horizontal frequency is 68.677 kHz
— 79h when horizontal frequency is either 48.3 or 56 kHz
— Flat panel-only or SimulSCAN display mode 79h

¢ For most display modes, the CL-GD7555 can be optimized for power consumption by programming Extension
register SR2F[7:5] to a one, which sets the selected PROGn pin to a high and delivers 3.3 V to the core VDD.

June 19, 1996
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CL-GD7555 T —
A Programmable Core-Voltage Solution

—=—== CIRRUS LOGIC

3.4 Sample Circuit

As shown in the circuit in Figure 2, the 2N4401 is connected to the gate inputs of the Si9942DY. When
the selected PROGn pin output is:

o Low (that is, zero volts), the gate inputs of the Si9942DY goto12V.

e High, the 2N4401 turns on. Consequently, the output of the 2N4401 goes low, and the gate inputs of the
$i9942DY go to zero volts.

The circuit switches from 5 to 3.3 V in approximately 500 usec. The circuit switches from 3.3to 5 V in
approximately 100 psec. The switching time is limited largely by:

e The 10-uF bypass capacitors connected to the Core VDD pins.
e The value of the resistor connected to the collector of the bipolar transistor.

NOTE: To decrease the switching time, a smaller value resistor can be used, but at the expense of increased power
consumption when the transistor is on.

+12VDC +3.3VDC
12KQ é
1 181 D1| 8
2 |Gt Di| 7
2N4401
Si9942DY

¢—fT cvoD>

3 |s2 D2| 6

4 G2 D2, 5
+

1Q 10 uF

+5VDC

Figure 2. Sample Circuit Schematic

June 19, 1996 e e —— 5
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State Information on Pad Control Signals
for the CL-GD7555 LCD/CRT Controller

Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application note presents state information on the pad

control signals of the Cirrus Logic CL-GD7555 LCD/CRT
controller.

Applicability
This document applies to the following products:
_¥_CL-GD7555

Related Documents
— CL-GD7555 Reference Manuals

© Copyright — Cirrus Logic Inc. 1996. All rights reserved.
This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.
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1. Introduction

This application note documents each CL-GD7555 pad control signal under each of the following four
conditions:

o The flat panel is in Standby mode, under software control.
e The flat panel is in Suspend mode, under hardware control.
e The flat panel is in Suspend mode, under software control.
e The flat panel is in Reset Operation.

June 19, 1996 o ——————————— e 3
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Pad Control Signals and States

2. Pad Control Signals and States

IMPORTANT: Some of the previous documentation for the CL-GD7555 incorrectly listed the names and numbers
for the FP[35:0] pin functions. In Table 2-1, Column 1 lists the previous pin name, Column 2 lists the
corrected pin name, Column 3 lists the PQFP pin number, and Column 4 lists the PBGA ball position.

Table 2-1. Corrected Pin Names

Previous Pin Name | Corrected Pin Name PQFP Pin Number PBGA Ball Position
épss FP17 176 G17
FP34 FP16 175 G20
FP33 FP15 174 G19
FP32 FP14 173 G18
FP31 FP13 172 H17
FP30 FP12 170 H19
FP29 FPN 169 H18
FP28 FP10 168 J17
FP27 FP9 167 J20
FP26 FP8 166 J19
FP25 FP7 164 K17
FP24 FP6 163 K20
FP23 FP5 162 K19
FP22 FP4 161 K18
EP21 FP3 160 L17
FP20 FP2 159 L20
FP19 FP1 158 L19
FP18 FPO 157 L18
FP17 FP35 150 N19
FP16 FP34 149 N18
FP15 FP33 148 P17
FP14 FP32 147 P20
FP13 FP31 146 P19
FP12 FP30 145 P18
FP11 FP29 144 R17
FP10 FP28 143 R20
FP9 FP27 141 R18
FP8 FP26 140 T17
FP7 FP25 139 T20
FP& FP24 138 T19
FP5 FP23 137 Ti8
FP4 FP22 136 u19
FP3 FP21 135 u20
FP2 FP20 133 vi8
FP1 FP19 132 V19
FPO FP18 131 V20

ADVANCE APPLICATION NOTE — 7555-AN-7, v1.0
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For Table 2-2, which follows, note the following.

¢ Pins are listed by number and ball position.

o Some pins have more than one name, to indicate that the pin has more than one function.
e Pins names (and functions) that apply only to specific CL-GD7555 products are indicated.

o The following symbols and abbreviations are used to describe pin functions under the specified conditions.
(Pin functions are described in the CL-GD7555 Reference Manuals.)

I >» #*

I(A)
o]
lorO

NA

Note 1

Note 2

Note 3

0O-0D
O-TS

SR

S-TS

June 19, 1996

Pin function is active-low.

Pin function is active.

High. There are 5 volis on the pin.

Pin functions as an input.

Pin functions as an active input.

Pin functions as both an input and an output. (The pin function is bidirectional.)

Pin functions as an input or an output, depending on the mode or configuration used.
Low. There are 0 volts on the pin.

Not applicable.

When self-refresh DRAMSs are used, all CAS# and RAS# output pins are low (L) during both hardware- and
software-controlled Suspend modes.

An external pull-up resistor is needed for this option.

When Extension register bit CR51[3] = 0, the V-Port is disabled and V-Port inputs are a ‘don’t care’.
When Extension register bit CR51[3] = 1, the V-Port is enabled. (Before this bit is set to 1, Extension register
bits CR50[2:0] must be set to ‘001°.)

Pin functions as an output.
Pin functions as an output, and the output is open-drain.

Pin functions as an output, and the output is tristate.

The output state depends on the voltage level on the pin. When the pin receives:
e Avoltage of 0V, it functions as a low.
e Avoltage of 5V, it functions as a high.
e A voltage of more than 5 V, it functions as a high-impedance.

Pin function is slow refresh.
With slow refresh, only the display memory DRAM is being refreshed.
Also, CAS# and RAS# pads output CAS#-before-RAS# refresh cycles once every 30 psec.

Pin functions as a sustained tristate.
As defined by the PCI bus specification, a sustained tristate pin is:

An active-low tristate signal that is driven by one and only one agent at a time.
e The agent that drives a S-TS pin low must drive it high for at least one clock before letting it float.
e A new agent cannot start driving a S-TS signal any sooner than one clock after the previous agent
tristates it.
o A pull-up is required to sustain the inactive state until another agent drives it, and the pull-up must be
provided by the central resource.

Inputs to the pin are a ‘don’t care’, as the pin signal is forced to a logical high internally.

ADVANCE APPLICATION NOTE— 7555-AN-7, v1.0
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Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions

Pla_stic Quafl Flat Pack Pin NP:/ Standby
Plastic .Ball Grid Array Ball !Dosmon/ Modes Suspend Mode State of Pin
Pin Name / Pin Function During
set
Pg:r PBBSIA Pin Name In/ Software- Hardware- Software- O:e?'ation
No. | Position Out Controlled Controlled Controlled
1 Bt No connect No Connection. NA
(Standby and Suspend mode states do not apply.)
2 B2 No connect No Connection. NA
(Standby and Suspend mode states do not apply.)
3 CH MD18 /o A I(A) 1(A) I
ROMA10 (o] NA NA NA NA
4 c2 MD17 o T A I(A) I(A) ]
ROMA9 (o] NA NA NA NA
5 cs MD16 o A 1(A) 1(A) i
ROMAS (o] NA NA NA NA
6 D3 MD15 o A I(A) HA) |
ROMA7 (¢] NA NA NA NA
7 D1 MD14 Vo A I(A) I(A) [
ROMAS o] NA NA NA NA
8 D2 MVDD1 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
9 E3 MD13 [1/e] A I(A) I(A) I
ROMAS O NA NA NA NA
10 E2 MD12 o A I(A) KA) !
ROMA4 o) NA NA NA NA
1 E1 MD11 o) A I(A) 1(A) I
ROMA3 O NA NA NA NA
12 E4 MD10 Vo A KA) I(A) 1
ROMA2 (0] NA NA NA NA
13 F3 MD¢ [I{e] A I(A) I(A) I
ROMA1 O NA NA NA NA
14 F2 MD8 vo A A) [ KA) ]
ROMAO (o] NA NA NA NA

6 T —————————— S June 19, 1996
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Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions

CIRRUS LOGIC

Pla.stic Quafl Flat Pack Pin N9: / Standby
Plastic .Ball Grid Array Ball Posmon / Modes Suspend Mode State of Pin
Pin Name / Pin Function During
PQ.FP PBGA . In/ Software- Hardware- Software- Ols.aerzteiton
Pin Ball Pin Name
No. Position Out Controlled Controlled Controlled
.15 F1 WE1# (o] A H H H
CAS1# (See note 1 on page 5.) o A SR SR H
16 F4 WEO# (o] A H H H
CASO# (See note 1 on page 5.) (o] A SR SR H
17 G3 MD7 Vo A I(A) I(A) |
ROMD7 ! NA NA NA NA
‘18 G2 MDS6 Vo A I(A) I(A) I
ROMDS | NA NA NA NA
19 G1 MD5 Vo A I(A) I(A) !
ROMDS | NA NA NA NA
20 G4 MD4 Vo A I(A) I(A) I
ROMD4 I NA NA NA NA
21 H3 MD3 /o) A I(A) I(A) !
ROMD3 1 NA NA NA NA
22 H2 MD2 vo A I(A) I(A) I
ROMD2 i NA NA NA NA
23 H1 MD1 1o A I(A) I(A) 1
ROMD1 I NA NA NA NA
24 H4 MDO o) A I(A) (A) |
ROMDO | NA NA NA NA
25 J3 VSS1 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
26 Jz2 AD31 I[e] A i A |
27 J1 AD30 o] A I A !
28 J4 AD29 170 A | A |
29 K3 AD28 110 A i A I
30 K2 AD27 Vo A | A [
31 K1 AD26 o] A | A |
32 K4 AD25 o A I A !
June 19, 1996 7
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Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions

Plastic Quad Flat Pack Pin No. / Standb
Plastic Ball Grid Array Ball Position / y Suspend Mode .
Pin N / Pin Euncti Modes State of Pin
in Name / Pin Function During
Reset
Pg:;P PBB;‘;A Pin Name In/ Software- Hardware- Software- Operation
o . Out Controlled Controlled Controlled
No. Position
33 L3 AD24 Ie] A 1 A I
34 L2 AD23 1o} A ] A 1
35 L1 AD22 /{e] A [ A |
36 L4 BVDD2 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
37 M3 AD21 /o] A ) A 1
38 M2 AD20 /{e] A i A |
39 M1 AD19 /0 A [ A |
40 M4 AD18 [7[e] A | A I
41 N3 AD17 1{o] A 1 A |
42 N2 AD16 /{e] A | A |
43 N1 INTR# O-TS A TS A TS
44 N4 CvDD1 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
45 P3 STOP# S-TS A TS A TS
46 P2 PAR 170 A TS A NA
47 P1 DEVESEL# S-TS A Ts A TS
48 | Pa TRDY# S-TS A TS A TS
49 R3 Vss2 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
50 R2 CLK I A X A |
51 R1 IRDY# ! A X A !
52 R4 FRAME# | A X A |
53 T3 IDSEL | A X A I
54 T2 OSC (See note 2 on page 5.) I A For Suspend mode, pad is ‘don’t |
care’ if extemal 32-kHz clock is used.
XVCLK | A For Suspend mode, pad is ‘don’t NA
care’ if extemnal 32-kHz clock is used.
55 T RST# | A A A i
56 T4 SUSPI ) A A A NA
June 19, 1996

ADVANCE APPLICATION NOTE — 7555-AN-7, v1.0



CL-GD7555

Pad Control Signals and States

——

Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions

CIRRUS LOGIC

Plastic Quad Flat Pack Pin No. / Standb
Plastic Ball Grid Array Bali Position / y Suspend Mode :
Pin N / Pin Functi Modes State of Pin
In Name 1IN Function During
Reset
Pg'l;P PBBSIA Pin Name In/ Software- Hardware- Software- Operation
" Out Controlled Controlled Controlled
No. Position
57 U3 CLK32K I A A A A
SUSPT# (o] A A A NA
58 u2 C/BE3# | A X A 1
' 59 8} C/BE2# I A X A !
60 U4 C/BE1# | A X A |
61 v2 C/BEO# I A X A |
62 Vi No connect No Connection.
(Standby and Suspend mode states do not apply.) NA
63 Y1 ACT1 1 A X X |
64 w1 VSS3 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
65 Y2 No connect No Connection.
(Standby and Suspend mode states do not apply.) NA
66 w2 No connect No Connection.
(Standby and Suspend mode states do not apply.) NA
67 Y3 AD15 I{e] A | A |
' 68 W3 AD14 o] A 1 A 1
69 V3 AD13 Vo A ! A |
70 \'Z: AD12 o] A 1 A |
71 Y4 AD11 {I{e] A 1 A 1
72 w4 AD10 (o] A [ A I
73 V5 AD9 o] A | A |
74 W5 | ADS 1o A ! A i
75 Y5 AD7 /O A 1 A 1
76 us AD6 Vo A I A i
77 V6 BVDD1 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
78 we AD5S /O A | A i
79 Y6 AD4 Vo] A 1 A |
80 ue AD3 ] A | A 1
June 19, 1996 9
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Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions
Pla-stic Quafi Flat Pack Pin N.OZ / Standby
PlastlcP_Ball Grid Ar!'ay Ball ?osmon / Modes Suspend Mode State of Pin
in Name / Pin Function During
Reset
Pg::‘P P::;'f Pin Name In/ Software- Hardware- Software- Operation
No. Position Out Controlled Controlled Controlled
81 v7 AD2 70 A A I
82 T Wy CvDD2 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
83 Y7 AD1 Ie} A A |
84 u7 ADO Vo A A |
85 v8 VSs4 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
86 w8 VPCO (See note 3 on page 5.) I A X X X
87 Y8 VPCH1 (See note 3 on page 5.) I A X X X
88 us VPC2 (See note 3 on page 5.) | A X X X
89 V9 VPC3 (See note 3 on page 5.) A X X X
90 w9 VPC4 (See note 3 on page 5.) | A X X X
a1 Y9 VPCS (See note 3 on page 5.) | A X X X
92 U9 VPCB6 (See note 3 on page 5.) 1 A X X X
93 V10 VPC?7 (See note 3 on page 5.) | A X X X
94 w10 VPYO0 (See note 3 on page 5.) I - A X X X
95 Y10 VPY1 (See note 3 on page 5.) | A X X X
96 U10 VPY2 (See note 3 on page 5.) | A X X X
97 Vi1 VPY3 (See note 3 on page 5.) | A X X X
98 w1 DDCC 0-0D A H H X
VCLKO 0-0D A H H X
99 Y11 VSS5 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
100 un VPY4 (See note 3 on page 5.) 1 A ‘ X X X
101 vi2 VPYS5 (See note 3 on page 5.) | A X X X
102 . W12 VPY®§ (See note 3 on page 5.) ] A X X X
103 Y12 VPY7 (See note 3 on page 5.) | A X X X
104 U2 DDCD 0-0D A H H X
105 Vi3 VAVDD Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
June 19, 1996
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Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions

CIRRUS LOGIC

Plastic Quad Flat Pack Pin No. / Standb
Plastic Ball Grid Array Ball Position / y Suspend Mode .
Pin N / Pin Functi Modes State of Pin
In Name In Function During
Reset
PQ.FP PBGA " in/ Software- Hardware- Software- Operation
Pin Ball Pin Name
o Out Controlled Controlled Controlled
No. Position
106 w13 HREF! (See note 3 on page 5.) I A X X X
107 Y13 VAVSS Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
108 u13 VACT! (See note 3 on page 5.) } A "X X X
109 Vi4 DACVDD1 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
,110 w14 VS (See note 3 on page 5.) | A X X X
111 Y14 VPCLKI (See note 3 on page 5.) | A X X X
112 u14 HSYNC (o] When External/General register MISC[6] is:
® 0, HSYNC is active low. L
® 1, HSYNC is active high.
13 Vi5 DACVSS1 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
114 W15 VSYNC (o] When Extemal/General register MISC[7] is:
® 0, VSYNC is active low. L
® 1, VSYNC s active high.
115 Y15 VREF Analog pin.
(Standby and Suspend mode states do not apply.) NA
116 u1s IREF Analog pin.
(Standby and Suspend mode states do not apply.) NA
‘17 Vi6 CRTVDD Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
118 W16 No connect No Connection.
(Standby and Suspend mode states do not apply.) NA
19 Y16 PROGH1 o) When Extension register bit SR2F[6] is:
® 0, the voltage level on this pin is high. L
® 1, the voltage level on this pin is low.
TWR# 1 A A A NA
120 ute BLUE Analog pin. NA
(Standby and Suspend mode states do not apply.)
121 vi7 GREEN Analog pin. NA
(Standby and Suspend mode states do not apply.)
122 w17 RED Analog pin. NA
(Standby and Suspend mode states do not apply.)
June 19, 1996 11
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Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions

Plastic Quad Flat Pack Pin No. / Standb
Plastic Ball Grid Array Ball Position / y Suspend Mode :
Pin N / Pin Functi Modes State of Pin
In Name N Function During
Reset
PQ.F P | PBGA . In/ Software- Hardware- Software- Operation
Pin Ball Pin Name
i Out Controlled Controlled Controlled
No. Position
123 Y17 FPVEE o L L L L
124 U7 FPDECTL (o] L L L L
125 w18 FPVCC o L L L L
126 Y18 No connect No Connection. NA
(Standby and Suspend mode states do not apply.)
127 Y20 PROGO O When Extension register bit SR2F[6] is:
® 0, the voitage level on this pin is high. L
e 1, the voltage level on this pin is low.
128 Y19 VSS6 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
129 w20 PROG2 O When Extension register bit SR2F[6] is:
e 0, the voltage level on this pin is high. L
® 1,the voltage level on this pin is low.
130 w19 No connect - No Connection.
(Standby and Suspend mode states do not apply.) NA
131 V20 FP18 : (o] L L L L
132 V19 FP19 (o] L L L L
133 vi8 FP20 O L L L L
134 u1g DACVDD2 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
135 U20 FP21 o L L L L
186 | ute | Fr22 o L L L L
137 T18 FP23 (o] L L L L
138 T19 FP24 (o] L L L L
139 T20 FP25 (o] L L L L
140 Ti7 FP26 O L L L L
141 R18 FP27 (o] L L L L
142 R19 DACVSS2 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
143 R20 FP28 (o] L L L L
144 R17 FP29 O L L L L

12 T ——————————— June 19, 1996
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Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions

e

CIRRUS LOGIC

Pla.stic Quac.:! Flat Pack Pin N?I / Standby
Plastic .Ball Grid Arfay Ball ?osutlon / Modes Suspend Mode State of Pin
Pin Name / Pin Function During
Reset
Pg,l:,P PBBSIA Pin Name In/ Software- Hardware- Software- Operation
No. | Position Out Controlled Controlled Controlled
145 P18 FP30 o L L L L
146 P19 FP31 (o) L L L L
147 P20 FP32 (o) L L L L
148 P17 FP33 O L L L L
149 N18 FP34 O L L L L
150 N19 FP35 o L L L L
151 N20 FPVDD2 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
“152 N17 | FPDE L L L L
153 M18 LLCLK L L L L
154 M19 VSS7 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
155 M20 FPVDCLK (o) L L L L
156 M17 LFS (0] L L L L
‘157 L18 FPO o] L L L L
158 L19 FP1 (o] L L L L
159 20 FP2 o} L L L L
160 L17 FP3 (o) L L L L
161 K18 FP4 &) L L L L
162 K19 FP5 o [ L L L
163 K20 FP6 (@) L L L L
164 K17 FP7 o) L L L L
165 J18 FPVDD1 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
166 J19 FP8 o L L L L
167 J20 FP9 (o} L L L L
168 J17 FP10 (o} L L L L
169 H18 FP11 o} L L L L
170 H19 FP12 o L L L L
Iyne 19, 1996 13
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Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions

Plastic Quad Flat Pack Pin No. / Standb
Plastic Ball Grid Array Ball Position / v Suspend Mode .
Pin N / Pin Functi Modes State of Pin
In Name in Function During
Reset
Pg::P PBBSIA Pin Name In/ Software- Hardware- Software- Operation
" Out Controlled Controlied Controlled
No. Position
171 H20 VvSSs8 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
172 | Hi7 | FP13 o L L L L
173 G18 FP14 O L L L L
174 G19 FP15 (o) L L L L
175 G20 FP16 (o] L L L L
176 G17 FP17 (o] L L L L
177 F18 VSS9 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
178 F19 MD63 110 A I(A) I{A) |
179 F20 MD62 Vo A 1(A) H(A) |
180 F17 MD61 110 A I(A) I(A) 1
181 E18 MD60 Vo A I(A) 1(A) i
182 E19 MD59 /o A A) (A i
183 E20 MD58 Vo A i(A) I(A) |
184 E17 MDS57 Vo A I(A) I(A) 1
185 D18 MDS6 I{e] A I(A) 1(A) I
186 D19 MD5S /(o] A i(A) _ I(A) [
187 D20 MD54 Vo A I(A) I(A) 1
188 D17 WE7# (o] A H ’ H H
CAS7# (See note 1 on page 5.) o] A SR SR H
189 Cc19 WE6# (o] A H H H
CASE6# (See note 1 on page 5.) (o] A SR SR H
190 Cc20 No connect No Connection.
(Standby and Suspend mode states do not apply.) NA
191 A20 No connect No Connection.
(Standby and Suspend mode states do not apply.) NA
192 B20 VS8S10 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
193 A19 MA9 (o] A LorH LorH L
194 B19 RAS1# (See note 1 on page 5.) o] A SR SR H
June 19, 1996
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Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions

Pla.stic Quasl Flat Pack Pin N?: / Standby
PlastlcP.BaII Grid Ar!-ay Ball !’osmon / Modes Suspend Mode State of Pin
in Name / Pin Function During
Pg:,P PBBaG"A Pin Name In/ Software- Hardware- Software- O:eerzfiton
No. Position Out Controlled Controlled Controlled
195 A18 MD53 /0 A I(A) HA) I
196 B18 MDs52 /o] A I(A) I1(A) |
197 cis MD51 o A iA) 1(A) ]
198 c17 MDS0 [[{e] A A) I(A) I
199 A17 MD4g o A IA) I(A) I
200 B17 MVDD3 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
"201 ci6 | Mpas Vo A IA) iA) |
202 B16 MD47 [Ie} A 1(A) I(A) l
203 Al6 MD46 o] A I(A) 1(A) |
204 D16 MD4s Vo A 1(A) I(A) |
205 ci15 MD44 o] A I(A) I(A) |
206 B15 MD43 110 A 1(A) I1(A) {
207 A15 WES# A H H H
CAS5# (See note 1 on page 5.) A SR SR H
208 D15 WE4# A H H H
CAS44# (See note 1 on page 5.) A SR SR H
209 Cc14 MD42 Vo A I(A) 1(A) 1
210 B14 MD41 Vo A I{A) I(A) |
211 Al4 MD40 Vo A I(A) I{A) NA
RIOPU I NA NA NA CcD
212 D14 MD39 /o] A I(A) I(A) l
213 c13 MD38 Yo A I(A) 1(A) |
214 813 MD37 vo A I{A) I(A) ]
‘215 A13 MD36 o] A I(A) WA) [
216 D13 MD35 o A I(A) I(A) I
217 ci12 MD34 10 A W(A) I(A) NA
MMIOPU | NA NA NA CD

June 19, 1996 e —— 15
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Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions

Pla-stic Quad Flat Pack Pin No./ Standby
PlastlcP-Ball Grid Ar!'ay Ball !-"osntlon / Modes Suspend Mode State of Pin
in Name / Pin Function During
Reset
Pg::: PBBaG"A Pin Name In/ Software- Hardware- Software- Operation
No. Position Out Controlied Controlled Controlled
218 B2 MD33 Vo A I(A) I(A) NA
TMPU ! NA NA NA CD
219 Al12 MD32 [Ie] A I(A) 1(A) [
220 D12 VSS11 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
221 C11 MAS8 o A LorH LorH L
222 B11 MA7 (o) A LorH LorH L
223 A1l MA6 &) A LorH LorH L
224 D11 MAS O A LorH LorH L
225 c10 MA4 (¢ A LorH LorH L
226 B10 CAS# (See note 1 on page 5.) (o] A SR SR H
WE# o A H H H
227 A10 MVDD2 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
228 D10 RASO# (See note 1 on page 5.) (o] A SR SR
229 c9 MA3 o] A LorH LorH L
230 B9 MA2 o} A LorH LorH L
231 AS MA1 O A LorH LorH L
232 D9 MAO o] A LorH LorH L
233 C8 VSS812 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
234 B8 MD31 l{e} A I(A) I(A) NA
BIOSPU | NA NA NA CcD
235 A8 MD30 o A HA) I(A) NA
ROM32KPU I NA NA NA CcD
236 D8 MD29 1o} A I(A) {A) NA
XCLKPU | NA NA NA CcD
237 Cc7 MD28 Vo T8 WA) I(A) NA
INTPU | NA NA NA CD
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Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions
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Pla.stic Quat.:l Flat Pack Pin N?ZI Standby
Plastic .Ball Grid Arfay Ball Posltlon / Modes Suspend Mode State of Pin
Pin Name / Pin Function During
Reset
Pgr: PBB;;A Pin Name In/ Software- Hardware- Software- Operation
No. | Position Out Controlled Controlled Controlled
238 B7 MD27 o] A I(A) I(A) NA
SCANPU l NA NA NA CD
239 A7 CvDD3 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
240 D7 MD26 Vo A 1(A) 1(A) !
241 c6 MD25 o) A I(A) 1(A) NA
SW2PU Pull-up resistor.
(Standby and Suspend mode states do not apply.) CD
242 B6 MD24 1o A I(A) I(A) NA
SW1PU Pull-up resistor.
(Standby and Suspend mode states do not apply.) CcD
‘243 A6 WE3# (o) A H H H
CAS3# (See note 1 on page 5.) (o] A SR SR H
244 D6 WE2# O A H H H
CAS2# (See note 1 on page 5.) (o] A SR SR H
245 C5 MD23 o] A I(A) I(A) !
ROMA15 [0} NA NA NA NA
246 B5S MD22 o A I(A) 1(A) [
ROMA14 (o] NA NA NA NA
247 A5 MD21 o] A I(A) I(A) l
ROMA13 (o] NA NA NA NA
248 D5 MD20 O A I(A) 1(A) !
ROMA12 o NA NA NA NA
249 c4 MD19 o A I(A) I(A) |
ROMA11 o NA NA NA NA
250 B4 MAVDD Power/ground pin
(Standby and Suspend mode states do not apply.) NA
251 A4 MCLK Vo A TS H NA
XMCLK | A A NA
SWO I A A NA
]uhe 19, 1996 e, NS 17
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Table 2-2. CL-GD7555 Pad Control Signals, under Corresponding Mode Conditions
Plastic Quad Flat Pack Pin No./ Standb
Plastic Ball Grid Array Ball Position / y Suspend Mode .
Pin N / Pin F . Modes State of Pin
in Name / Pin Function During
Reset
PAFP | PBGA . In/ Software- Hardware- Software- Operation
Pin Ball Pin Name
i Out Controlled Controlled Controlled
No. Position
252 D4 MAVSS Power/ground pin
(Standby and Suspend mode states do not apply.) NA
253 B3 | EPROM# o | NA l NA ] NA NA
254 A3 No connect No connection.
(Standby and Suspend mode states do not apply.) NA
255 Al | OE# ) l A l H l H H
256 A2 VS8S13 Power/ground pin.
(Standby and Suspend mode states do not apply.) NA
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Designing with Display Data Channel DDC2B
for the CL-GD7555 LCD/CRT Controller

Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application note presents information on designing with
Display Data Channel DDC2, (level 2B) for the PCI bus that is
used with the CL-GD7555 LCD/CRT controller.

Applicability
This document applies to the following products:
v __CL-GD7555

Related Documents
— CL-GD7555 Reference Manuals

© Copyright — Cinrus Logic Inc. 1996. All rights reserved.
This document describes a potential application of Cirrus Logic inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.

s
Version 1.0 June 19, 1996
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1. Introduction

This application note discusses how Cirrus Logic recommends that its CL-GD7555 chips be configured
to support the VESA (Video Electronics Standards Association) DDC2B (Dispiay Data Channel, level 2B)
specification. This specification defines a serial communication channel between a computer display
device and a host CPU system. Based on the IC protocol, the DDC2B channel uses two signals: one is
for a clock signal and the other is for data.

The DDC2B channel can be used to carry both configuration information for optimum use of the display
device and additional control information for the display device. This same DDC2B serial communication
channel can be used to program video decoder devices such as the CL-PX4072 NTSC/PAL decoder.

2. DDC2B Board Designs

This section discusses how to design a board to support DDC2B. The CL-GD7555 pins that are used to
carry signals for DDC2B are DDCC pin (pin 98) and DDCD pin (pin 104). When Extension register bit
SR23[4] is programmed to O:

e The DDCC pin either drives a clock signal to pin 15 of the 15-pin VGA connector, or it receives a clock signal
from pin 15.

o The DDCD pin drives a data signal to pin 12 of the VGA connector, or it receives a data signal from pin 12.

2.1 Board Design 1: Supporting DDC2B Only

Both the DDCC and DDCD pins are open-drain outputs and require a pull-up resistor to support DDC2B.
On the Cirrus Logic PCI Bus Demonstration Board, each pin is pulled up to the CRTVDD power pin with a
6.8-kQ resistor.

Extension register SR8 is used to control and monitor the status of these two pins as shown in Table 1.

Table 1. Extension Register SR8 Bits Used for DDC2B Support

Extenss;aosnsl?tesglster Usage
7 DDCD status
2 DDCC status
1 DDCD output control
0 DDCC output control

June 19, 1996 RS EEEEEEE—— 3
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2.2 Board Design 2: Supporting DDC2B and Video Decoders with 12C Interface

In addition to supporting DDC2B, the DDCC pins and DDCD pins can be used to program video decoder
devices that support the 1%C interface.

For example, the DCC Level 2B logic can be used to relay commands from the host CPU to 12C devices,
such as the Cirrus Logic CL-PX4072 multi-standard NTSC/PAL TV decoder,

However, some CRT monitors do not implement DDC2B correctly. When those CRT monitors are con-
nected, the serial communication from the CL-GD75565 to the video decoder device can have interference.
To avoid such interference, use an analog multiplexer to isolate the channel between the CL-GD7555 and
the video decoder device from the channel between the CL-GD7555 and the CRT monitor.

I2C Devices
CRTVDD
PROG1
§ g
12C SDA @ @
CL-GD7555 SEL x e scL DB-15
1y CRT Monitor

DDCD X ox DDC SDA 12
ppce Y oy DDC SCL J_ 15

Figure 1. Implementing DDC2B to Avoid Interference Between Channels

3. BIOS Support

The CL-GD7555 VGA BIOS supports the DDC2B specification. Two extended function calls are sup-
ported: One is to inquire the capability of the monitor and the other to read the Extended Display Identifi-
cation (EDID). Refer to “The CL-GD VGA BIOS External Function Specification” for more detail.

June 19, 1996
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V-Port™ Implementation
for the CL-GD7555 LCD/CRT Controller

Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application note presents information on video control
and data connections to the CL-GD7555 LCD/CRT controller.

Applicability

This document is intended to be used in conjunction with
applicable CL-GD7555 documentation to aid the system
designer.

This document applies to the following products:
v _CL-GD7555

Related Documents
~ CL-GD7555 Reference Manuals

© Copyright — Cirrus Logic Inc. 1996. All rights reserved.
This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.
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1. Introduction

This application note details the operation of the V-Port feature of the Cirrus Logic CL-GD7555 controller.
The V-Port is a subset of the ZV-Port standard, in that V-Port handles only video data (and not audio data),
while the ZV-Port standard handles both video and audio.

NOTE: Since May, 1995, ZV-Port standardization is endorsed by the PCMCIA (Personal Computer Memory Card
Industry Association) and its Japanese counterpart, JEIDA (Japanese Electronics Industry Development
Association).

This application note describes several implementations of the V-Port including:

e A direct connection of the CL-GD7555 V-Port to an on-board video decoder that provides either live or play-
back video from a video source. (Refer to Section 3.3.)

e A CL-GD7555 motherboard implementation that is compatible with the ZV-Port standard and that uses the
CL-GD7555 V-Port with the Cirrus Logic CL-GD6729 Host Adapter chip. In this implementation, the V-Port is
connected to the PC Card bus between the CL-GD6729 and the PC Card socket. (Refer to Section 4.1.)

o A combination of the above connections, in which the V-Port is connected to both an on-board video source
as well as to a PC Card bus. (Refer to Section 4.2.)

2. V-Port Requirements

This section outlines requirements for using the CL-GD7555 V-Port feature.

2.1 Requirement 1: 16-bits/pixel Video Data Color Space Format
The incoming video data to the CL-GD7555 V-Port must be in one of the following 16-bits/pixel color space
formats:

e 4:2:2 YUV, equivalent to 16M-color RGB quality

e RGB 5-5-5, displaying 32K colors

2.2 Requirement 2: HREFI Pin Connection

The CL-GD7555 VACTI signal is a signal that indicates that video data are valid. However, the ZV-Port
standard does not specify the CL-GD7555 VACTI signal. As a result, when the CL-GD7555 is used on a
motherboard that is to be ZV-Port compatible, the CL-GD7555 HREFI pin and VACTI pin must be con-
nected.

To use the downscaling feature of the CL-GD7555 V-Port, HREFI and VACTI must be the same polarity,
which is active high.

2.3 Requirement 3: Use of 5-V CRTVDD

Power to the CL-GD7555 V-Port pads are supplied from FPVDD|[2:1] (Flat Panel VDD) and BVDDJ[2:1]
(Bus VDD). To set FPVDD and BVDD to either 3.3 V or 5 V, regardless of the voltage of the incoming video
data signal, CRTVDD must be setto 5 V.

When the power supply to the V-Port is set to 3.3 V, and the incoming video signal is 5 V, damage to the
V-Port pads can occur. By setting CRTVDD to 5V, the CL-GD7555 V-Port pads become 5-V tolerant, even
when either FPVDD[2:1], or BVDD[2:1], or both are 3.3 V.

March 3, 1997 L 3
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3. V-Port Operation

During the V-Port operation, video data are transferred directly from the V-Port to the MotionVideo Mem-
ory area in the display memory for storage. Video data coming in through the V-Port can be accepted at
the video source rate, which is approximately 13.5 MHz. The data are then either stored directly in the
display memory or stored in a compressed form in the display memory. As a result, the data can be simul-
taneously read out of the display memory and displayed at the VCLK display clock rate, with real-time
decompression (as required). This decoupling of the video storage and video playback clock rates allows
more flexible design options.

The V-Port allows a total video/graphics solution that can be quite cost-effective since it eliminates the
need for an external video windowing controller and an external video frame buffer. Instead, video data
can be directly fed into either an 8-bit or a 16-bit V-Port from an external video source. in addition, the V-
Port can be configured to interface with various external devices in various modes, as described in the
sections that follow.

Examples of V-Port video data input sources include the following, both of which provide 16-bit data in a
color space format:

e An MPEG decoder

e An NTSC/PAL decoder

The V-Port data path contains:

e A YUV-to-RGB converter that, at display time, converts data that is compatible with the CCIR 601 YUV spec-
ification to the RGB 8-8-8 format.

e An optional color space format converter that, at display time, converts data that is in a format compatible
with the CCIR 601 YUV specification to AccuPak, a proprietary 2x compressed format from Cirrus Logic.
After converting the data, the CL-GD7548 stores the data in display memory, then sends the data to the
MotionVideo Data path, and at display time decompresses the AccuPak-format data for subsequent display.

3.1 V-Port Width

The 16-bit-wide V-Port interface was designed to use minimal external logic when interfacing to other
NTSC/PAL decoders or MPEG decoders. The CL-GD7555 V-Port can accept data in several different for-
mats (such as interlaced, non-interlaced, and so forth).

4 L ] 7
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3.2 V-Port Signal Definitions

This section describes the V-Port signal definitions, which are compatible with the proposed ZV-Port stan-
dard interface. The ZV-Port has the following signals:

V-Port™ Video Data Input: Signal Definitions

VPCLKI (V-Port clock input)
— This signal is used to clock valid pixel data into the CL-GD7555. The data transfer rate varies according
to the type of data format that is used by the external video decoder.

— One VPCLKI is generated for each 16-bit pixel, whether the video data is scaled or not, during both dis-
play time and non-display time. VPCLKI is active during the entire vertical refresh interval.

— VPCLKI is free-running at up to 20.25 MHz. The trailing edge of VPCLKI is used to clock the data into
the CL-GD7555. The VACTI input, which comes from an external decoder such as the CL-PX4072, is
forced high when data is available on the V-Port data bus. This VACT! input indicates that data being
transferred through the V-Port is valid.

VSI (vertical sync input)

— The CL-GD7555 V-Port vertical control circuitry has programmable registers that use the trailing edge of
the VSI signal as a reference for the start offset. (The start offset is a signal that delays the start of the
signal delineating the width for a video window.)

— The 9-bit field in Extension register bits CR57[7:0] and CR58[5] controls the number of scanlines to be captured.

HREFI (horizontal reference input)

— Horizontally, no programming is required for the CL-GD7555, as each falling edge of VPCLKI corre-
sponds to valid data for one pixel.

VACTI (video active input)

— VACT! enables valid data from the CL-PX4072.

— VACTI goes high when pixel data is valid on the Y and UV lines and goes low when the data is invalid.

— VACTI allows the VPCLKI signal to be free running. When the CL-GD7555 is configured for a 16-bit-wide
V-Port, the leading edge of VACTI is synchronized with the trailing edge of VPCLKI to capture valid data.

— When the CL-GD7555 is configured for a V-Port that is 8 bits wide and double-edge clocking is selected,
only 8 bits of data are used. In this case, VACTI must bracket both VPCLKI edges. The CL-PX4072 can
use the VACTI and VPCLKI signals to scale down the data from the video source.

VPY[7:0] (luminance data)

— These signals are 8 bits of luminance data from the external video controller.

— When the CL-GD7555 is configured for a V-Port that is 8 bits wide and double-edge clocking is selected,
both luminance and chrominance data are routed to these pins, and VPC is not used.

VPC[7:0] (chrominance data)

— These signals are 8 bits of chrominance data from the external video controller.

— There is a 9-bit programmable delay to skip ‘n’ number of HREFI pulses, before the internal V-Port Ver-
tical Display Enable signal is asserted.

March 3, 1997 L | 5
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3.3 V-Port Implementation

In implementing the V-Port, communication between the CL-GD7555 and an external decoder device is
based upon a synchronous data flow, in that the external decoder device drives all the V-Port interfaces,
including the VPCLKI.

The V-Port can be implemented in one of two different V-Port modes, depending on how data are latched
relative to the clock edge as follows:

e V-Port Mode 1: Data are latched on the VPCLKI falling edge
e V-Port Mode 2: Data are latched on the VPCLKI rising edge

In either V-Port mode 1 or 2, the CL-GD7555 can support both interlaced and non-interlaced video data
streams. This flexibility allows the CL-GD7555 to directly interface with various TV/MPEG decoder chips.

The CL-GD7555 also has a serial interface consisting of two pins: a clock pin and a data pin, both of which
are open-drain and which support serial programming interfaces to the TV/MPEG decoder chips.

3.3.1 V-Port Mode 1: Data Latched on VPCLKI Falling Edge

In V-Port-to-Memory Mode 1, video data are latched on the VPCLKI trailing edge (that is, the falling
edge). An example of an implementation of this mode is the interface to the CL-PX4072, as shown in
Figure 1. Full implementation of the V-Port-to-Memory Mode 1 interface requires the following 20 active

e VPCLKI (V-Port clock input signal). With this mode, the high-to-low transition of VPCLKI latches the data bits.
e VS| (vertical sync input signal)

e HREFI (horizontal reference input signal)

e VACTI (video active signal, used to indicate the transfer of active video data)

¢ 16 data bits (8 data bits of Y-luminance on VPY[7:0] and 8 data bits of UV-chrominance on VPC[7:0})

Video Decoder CL-GD7555 V-Port™
PCLK »{ VPCLKI
VS > VS
HREF > HREFI
VACT | — — — — - VACTI
Y[7:0] 5 VPY[7:0]
UV[7:0] 8 > VPC[7:0]
2c |« » DDCC
2D |« DDCD

NOTE: The DDCC and DDCD pins are not required for the V-Port. However, when the CL-GD7555 is used
in certain motherboard implementations, the DDCC and DDCD pins output signals are used to pro-
gram a NTSC/PAL TV decoder (such as the CL-PX4072 or the Philips® SAA7110).

Figure 1. V-Port™-to-Memory Mode 1 Interface Signals

The CL-PX4072 provides only interlaced video data streams that support the following analog video data
standards: NTSC, PAL, SECAM, and S-VHS.

L |
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3.3.2 V-Port Mode 2: Data Latched on VPCLKI Rising Edge

In V-Port-to-Memory Mode 2, video data are latched on the VPCLKI leading edge (that is, the rising edge).
In contrast to V-Port-to-Memory Mode 1, V-Port-to-Memory Mode 2 does not require the additional VACTI
signal in the interface. Full implementation of the V-Port-to-Memory Mode 2 interface requires only the
following 19 active pins:

e VPCLKI (V-Port clock input signal). With this mode, the low-to-high transition of VPCLKI latches the data bits.
e VSI (vertical sync input signal)

e HREFI (horizontal reference input signal)

e 16 data bits (8 data bits for luminance and 8 data bits for chrominance)

In V-Port-to-Memory Mode 2, the CL-GD7555 can support both interlaced and non-interlaced video data
streams.

e The interlaced video data stream supports a direct connection with decoder chips, such as the Philips®
SAA7110 or the CL-PX4072.

e The non-interlaced video data stream supports a direct connection with MPEG decoder chips, such as the
C-CUBE CL-480. In this type of operation, the relationship of the VSI signal to the HREFI signal is ‘non-inter-
laced’ and the frame buffer addresses for the video data are generated sequentially.

March 3, 1997 L 7
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3.3.3 V-Port Pinouts
Table 1 gives the CL-GD7555 pins required to implement a 16-bit V-Port.

Table 1. Pinout for 16-Bit V-Port

CL-GD7555 Pin Number CL-GD7555 Pin Description
106 HREFI - Horizontal Reference input
110 VSI - Vertical Sync input
108 VACTI - Video Data Active Input
111 VPCLKI - Video Port Clock Input
93:86 VPC[7:0] - Video Port Pixel Data (Used for UV[7:0])
103:100 VPY[7:4], VPY[3:0] - Video Port Pixel Data (Used for Y[7:0])
98 DDCC - Display Data Channel Clock
104 DDCD - Display Data Channel Data

To configure the CL-GD7555 for the V-Port operation:

e Extension register CR50 must be programmed to configure the V-Port for the various V-Port modes of oper-
ations. (The data latch at either the falling edge or the rising edge of the VPCLK], interlaced or non-interlaced.)

e Extension register bit CR51[3] (the V-Port Enable bit) must be set to 1 to start the V-Port operation.

NOTES:

1) To support the serial programming interface to an external decoder chip, a pull-up resistor of about 1 k2 must
be connected to DDCC and DDCD pins (pins 98 and 104).

2) Ifthe V-Portfeature is not used in a motherboard design, the V-Port pins above can be left open or floating except
for DDCC/DDCD pins. lt is generally recommended, however, that the unused input pins be either pulled up or
pulled down.

3.4 V-Port Timing Diagrams

For timing diagrams of the V-Port interface, refer to the CL-GD7555 Hardware Reference Manual.

| March 3, 1997
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4. PC Card Multimedia Implementation Using V-Port
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The V-Port can be used in conjunction with a Host Adapter PC Card Controller to implement a V-Port on
a system. V-Port data consists of both audio and video information that is generated by circuitry on a PC
Card. The data are transmitted to subsystems within the host system through some of the PC Card bus
address lines that are given in Table 2.

Table 2. Pinouts for the PC Card V-Port Mode

CL-GD7555 PC Card
CL-GD7555 CL-GD7555 PC Card PC Card PC Card Multimedia Mode
Relevant Pin Names Pin Number Pin Name Pin Number Signal Definition
VPCLKI 111 101516 33 Pixel Clock
HREFI 106 A10 8 Horizontal Sync
VSI 110 A1 10 Vertical Sync

VPY[0] 94 A9 11 YO
VPY[1] 95 A17 46 Y1
VPY[2] 96 A8 12 Y2
VPY[3] 97 A18 47 Y3
VPY[4] 100 A13 13 Y4
VPY[5] 101 A19 48 Y5
VPY[6] 102 Al4 14 Y6
VPY[7] 103 A20 49 Y7
VPCI0] 86 A21 50 uvo
VPC[1} 87 A22 53 uvi
VPCI[2] 88 A16 19 uva
VPC[3] 89 A23 54 uv3
VPC[4] 90 A15 20 uv4
VPCI5] 91 A24 55 uvs
VPC[6] 92 A12 21 uve
VPCI[7] 93 A25 56 uv7

- - A7 22 SCLK

- - A6 23 MCLK

- - INPACK 60 LRCLK

- - SPKR 62 SDATA

- - A[3:0] 2629 Address

- - A[5:4) 24-25 Reserved

NOTE: In the PC Card Multimedia mode, only digital video and audio signals are processed.

March 3, 1997
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There are the two implementation modes of the V-Port, the Bypass mode and the Pass-through mode.
This application note addresses only the video part of the V-Port Bypass mode.

4.1 ByPass Mode (Video Only)

In combination with the CL-GD7555 V-Port, a video data decoder device can be implemented on a 68-pin
PC Card. The pins of the Host Adapter PC Card Controller are mostly address pins. These address pins
are used for transmitting video data that is tristated in a ZV-Port mode of operation in order to avoid signal
contention. As a result, instead of video data having to go through a host CPU bus, the PC Card feeds
the video data directly into the V-Port.

When a video decoder card is inserted into a PC Card slot, it is initialized the same way as the PC Card
standard specifies. After the host system Card Services software recognizes and notes the ZV-Port fea-
ture of the inserted PC Card, the Card Services software allows a client application program to configure
the PC Card using the Card Services API (applications programming interface).

In the sample implementation shown in Figure 2, the CL-GD6729 enters into a multimedia mode by tristat-
ing address pins A[25:4] of the PC Card bus when the CL-GD6729 Multimedia Mode bit (that is, bit 0 of
1/0 port address 0x3EOQ, Index 16) is set. (During the normal PC Card operation, address pins A[25:4] are
outputs from a host CPU adapter.) The tristating action by the CL-GD6729 avoids the contention between
address signals and video signals and allows the A[25:4] signal lines to carry video data and video capture
timing control signals directly to the CL-GD7555 V-Port.

When the PC Card Multimedia Mode is used, the ZV-Port pins must be connected to the CL-GD7555 V-
Port and the audio subsystem as shown in Table 2. When the V-Port is disabled or powered down, this
connection between the CL-GD7555 and PC Card bus does not interfere with the normal (or non-multi-
media) PC Card Bus operations. If needed, a bus switch or a buffer that is turned off during normal PC
Card Bus operation can reduce the loading of the PC Card Bus to provide enough drive current capability.

CL-GD7555
V-Port
16 DATA VPCLKI HREFI Vsl
CL-GD6729 | | . .
PC Card Host PC Card Bus Multimedia PC Card

Adapter Chip (Video Input Source)

$ MCLK, SCLK, LRCLK, and SDATA

Audio Circuitry

Figure 2. Video Data Path for PC Card Multimedia Implementation (Bypass Mode)
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4.2 Using More than One PC Card that Is Compliant with the ZV-Port Standard

More than one PC Card that is compliant with the ZV-Port standard can be inserted into PC Card sockets
simultaneously. To allow this insertion of multiple ZV-Port PC Cards, individual PC Card buses must be
isolated from each other by the use of buffers or a multiplexer in the system. Figure 3 shows a block dia-
gram of a full implementation of the ZV-Port.

The control signals to the external buffers in Figure 3 can come from multiple sources as follows:

e CL-GD7555 I/O pins: The PROG[2:0] (pins 129, 119, 127) can be used for the control signals to the external
buffers if they are not already being used to implement the dynamic core VDD switching function.

o Motherboard I/O pins: Any available general-purpose I/O pins on the motherboard can also be used for the
control signals to the external buffers.

NOTE: If video signals from one video source stop while that video source is feeding video data to the CL-GD7555
V-Port, switching to the other video source does not occur because the VSI stops toggling at that point.

As mentioned earlier, there are video decoder chips that use a serial clock and serial data to program the
internal registers. These serial signals, however, are not in the ZV-Port standard. Those PC Cards that
are compliant with the ZV-Port standard and that have a video decoder chip with this serial interface must
have a serial controller that converts the parallel data sent over the PC Card bus to serial data.

r— = - - |
| On-board Video |
[ | (MPEG, for example) | |
| [ CL-GD7555
| [ |
| Gate 1 |
[ Buffers [ V-Port
Gate 2

f [
I Optional I
Lo o o — — L — 4 §

Gate 1 Gate 1

Buffers Buffers
Gate 2 Gate 2
[ I
ZV-Port PC Card
(Video Input Source)
PC Card Bus 1
PC Card Host
Adapter Chip S
ZV-Port PC Card
(Video Input Source)
PC Card Bus 2

This block diagram shows an implementation in which either PC Card slot can be used. (Audio inputs are not shown.)

Figure 3. Full ZV-Port Implementation
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Layout Guidelines
for the CL-GD7555 LCD/CRT Controller

Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application note presents layout information for the
CL-GD7555 LCD/CRT controllers.

Applicability
This document is intended to be used in conjunction with

applicable CL-GD7555 documentation to aid the system
designer.

This document applies to the following products:
v_CL-GD7555

Related Documents

— CL-GD7555 Hardware Reference Manual
- CL-GD7555 Demonstration Board Application Notes

© Copyright — Cirus Logic Inc. 1996. Al rights reserved.
This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.
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1. Introduction

This application note presents layout information for using CL-GD7555 in system designs. The plastic
ball-grid array (PBGA) CL-GD7555 package has the following:

e 256 solder ball-type pads around the periphery of the CL-GD7555 (for electrical connection to the mother-
board and other system components)

o 16 thermal solder ball pads in the center of the CL-GD7555 (for heat dissipation)

CL-GD7555: View of Bottom (Solder Side)

f

]

Figure 1. CL-GD7555 Plastic Ball-Grid Array

For more information, refer to:

e The CL-GD7555 Reference Manuals
e Schematics in the CL-GD7555 Demonstration Board application notes

Ju ly 1996 . 3
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2. Layout Guidelines for Maximum Thermal Performance

The CL-GD7555 package is rated to dissipate 2.5 W, based on simulations with PCBs (printed circuit
boards) that do not have thermal vias. By carefully designing the PCB layout for the motherboard that uses
the CL-GD7555, the system can allow for even greater heat dissipation for the CL-GD7555, so that
greater than 2.5 W can be dissipated.

When the CL-GD7555 PBGA package is used with a motherboard, the motherboard footprint for the
CL-GD7555 must also have:

o 256 solder ball-type landing pads that match the location of 256 pads around the periphery of the CL-GD7555
o 16 thermal solder ball landing pads that match the location of the 16 pads in the center of the CL-GD7555

For maximum heat dissipation for the CL-GD7555 when it is used on a motherboard PCB, refer to Figure 2
and incorporate the following design actions for the CL-GD7555 footprint:

1) Place bare copper on both the solder side and the component side of the motherboard PCB. It is rec-
ommended that on both the solder side and the component side of the motherboard PCB, the following is
laid down: an area of bare copper (or equivalent material) that spans an 8-ball by 8-ball area that connects
to the solid-filled thermal vias on the motherboard PCB.

2) Add an 8 x 8 grid of solid-filled thermal vias. To maximize the heat dissipation for the CL-GD7555, on the
motherboard PCB, it is recommended that the center of the footprint for the PBGA package have an 8 x 8
grid of solid-copper-filled thermal vias. This 8 x 8 array:

a) Must include connections to the following:
— The motherboard PCB internal ground plane
— The copper area on both the solder side and component side of the motherboard PCB
b) Consists of solid-copper-filied thermal vias, with a diameter that is not less than 0.356 mm (0.014 inches).

NOTE: Although the current package for the CL-GD7555 has only a 4 x 4 array of solid-filled thermal vias,
using a design that supports up to an 8 x 8 array allows more flexibility in terms of using other PBGA
package configurations.

3) Maximize the CL-GD7555 connections to ground and power planes. To maximize thermal conductance
of the CL-GD7555 to both the ground plane and the power plane of the motherboard PCB, the following are
recommended:

a) The CL-GD7555 ground and power ball pads must be connected to their respective motherboard PCB
planes through solid-filled vias.

— Copper filled vias are recommended.
— The diameter of the solid-filled vias must be no less than 0.356 mm (0.014 inches).

b) The CL-GD7555 thermal ball pads must be placed directly on top of solid-filled vias that tie directly to the
motherboard PCB ground plane.

4) Optimize the ground plane thickness. All CL-GD7555 thermal vias (including both those with and without
a thermal solder ball pad) are to be connected to the ground plane of the motherboard PCB. For maximum
heat dissipation, it is recommended that the motherboard PCB ground plane be between 0.035 mm to 0.10
mm thick.
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Motherboard PCB: Side View of Footprint for Center of CL-GD7555

CL-GD7555 thermal balls CL-GD7555 bottom
/ Motherboard top (component) side
Bare copper (no solder mask) —_— @) /

Motherboard {

Internal ground plane

N
X
. k)
0.356 DIA (0.05)

Plated-through solid- (0.01 4) : Motherboard bottom (solder) side

copper-filled thermal vias.

Motherboard PCB: Top View of Footprint for CL-GD7555

Plated-through solid-

copper-illed thermal vias.
pper-i CL-GD7555: Bottom

view of entire chip

Bare copper _—"
(no solder mask)

OOOOQQ(//)///

///

%,
%

%,

//////////#//”/ 77 //J //(‘M'
%,

7,
,
%,

W

This 4-by-4 area of the
motherboard footprint

§ corresponds to the
§ 4-by-4 area in the
Nl center of CL-GD7555.

Solder mas

Thermal ball landing pad (on top of solid-copper-filled thermal via)

Motherboard: Detail of thermal solder ball pad

Figure 2. Side, Top, and Detail Views of the CL-GD7555 Footprint
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3. Layout Guidelines for the Power and Ground Planes

Cirrus Logic recommends the use of multi-layer boards for its components, especially for designing high-
performance systems. As system frequencies continue to increase, it becomes less likely that one can
obtain acceptable results unless two of the layers are reserved: one layer must be dedicated exclusively
as a power plane for distribution of power, and one layer must be dedicated exclusively as a ground plane.

As discussed in Section 2.1 and Section 2.2, in laying out the power and ground planes, cuts are made
in the planes. As there is a certain amount of art involved in the exact positioning and size of these cuts,
some experimentation may be required to obtain satisfactory results.

Cuts in the power plane must take place in the same position as cuts that are made in the ground plane.
Isolated ground and power pianes must not overiay a noisy digital power or ground plane. If such an over-
lay occurs, the result can simulate a capacitor, composed of the overlay conductors and separated by the
relatively thin dielectric between the two pieces of epoxy that make up a four-layer board. Consequently,
noisy buses (such as a data bus or an address bus) must not be allowed to cross any isolated area.

IMPORTANT: Designers with prior experience using discrete RAMDACs and clock sources may have found that
the guidelines given here have not been necessary, especially for systems running at relatively low
frequencies. However, because the CL-GD7555 operates at such high frequencies, the guidelines
and precautions given here are necessary.

July 1996
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3.1 Layout Guidelines for the Power Plane

When laying out a board that uses the CL-GD7555, one plane on the board must be dedicated to power.

3.1.1 Power Plane: Isolating the Core VDD, VCLK VDD, and MCLK VDD Pins

The core VDD (CVDD), VCLK synthesizer VDD (VAVDD), and MCLK synthesizer VDD (MAVDD) power
rails are distributed to the CL-GD7555 from the VCC on the board. To isolate CVDD, VAVDD, and MAVDD
both from each other and from VCC, refer to Figure 1 and the schematics in the CL-GD7555 Demonstra-
tion Board application notes. Make cuts in the power plane and add in-line resistors, using the following
guidelines.

o lIsolate noise on the VCC rail and provide additional latch-up protection by placing a resistance of 1/2-Q in
series between the board VCC rail and the CL-GD7555 CVDD pins. (The 1/2-Q series resistance results from
two 1-Q resistors in parallel with each cother.) The 1/2-Q resistance is needed to make up an RC filter for this
isolation circuit.

e Isolate the VAVDD part of the power plane with 33-Q series resistors that serve as RC filter components.
o Isolate the MAVDD part of the power plane with 33-Q series resistors that serve as RC filter components.

3.1.2 Power Plane: Traces for DRAM VDD, Flat Panel VDD, Bus VDD, and CRT VDD Pins

The DRAM VDD (MVDD), the flat panel VDD (FPVDD), Bus VDD (BVDD), and CRT VDD (CRTVDD) pins
provide power to those pads that interface to signals from the rest of the system. Traces for the MVDD,
FPVDD, BVDD, and CRTVDD pins, which connect a +3.3-V or +5.0-V power supply to signals from the
rest of the system, must be as thick and as short as possible.

Board VCC Plane (3.3 Vor5V)

| |
| |
| I
| 1Q |
: Core CVDD Plane lIsolation :
l 330 |
I N !
! | ] * |
' VCLK VAVDD '
: CL-GD7555 Isolation !
] Top View :
| MCLK MAVDD !
I Isolation * M I
I L I
! 33Q l
[ O I
[ 1Q |
i a !
L e e e |

Figure 1. Example: Isolating the Power Plane for PQFP
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3.1.3 Power Plane: Decoupling Capacitors

The CL-GD7555 operates at high frequencies. (In some cases, such as the 60-Hz mode for a 1280 x 1024
resolution, the VCLK operates at 108 MHz.) As a result, adequate power decoupling is absolutely crucial
to a successful layout design.

Each CL-GD7555 power pin must have a 0.1-pF decoupling capacitor returned to the local ground.
o These capacitors must be placed as close to the respective power pins as possible.

o In addition, these capacitors must have excellent high-frequency characteristics. (Cirrus Logic has found the
surface-mount ceramic-chip capacitors perform adequately.)

For the MAVDD and VAVDD power pins, the high-frequency decoupling capacitors:
¢ Must be as close to the power pin as possible
o Must be connected to the appropriate isolated-power-grid area

e Must be returned to the appropriate local ground

The board design must include bulk bypassing capacitors, such as tantalum capacitors. The high-fre-
quency characteristics of bypass capacitors are not as critical as that of the decoupling capacitors.

July 1996
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3.2 Layout Guidelines for the Ground Plane

When laying out a board that uses the CL-GD7555, one plane on the board must be dedicated to ground.
The ground plane must have cuts that suppress currents between the various areas but do not completely
isolate the currents. For a typical design, refer to Figure 2 and the schematics in the CL-GD7555 Demon-
stration Board application notes. Make cuts in the ground plane, using the following guideline:

e Ground plane cuts must not interfere in any way with return currents between the CL-GD7555 and the DRAM
array, as any ground differential between the CL-GD7555 and DRAM directly subtracts from noise margins.

L e i T S . ]
: Board VSS Plane DAC VSS Isolation :
| v DB-15 |
i IREF Circuit I
! Components |
| |
| !
' CL-GD7555 '
: Top View ’

|
[ !
| |
] |
! '®) l
| I
i T Y S o

DACVDD — T

DACVSS

VREF
IREF
——I— 1.0 pF % 180 Q +1%
=

Figure 2. Example: Isolating the Ground Plane
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4. Layout Guidelines for IREF Circuitry

The current reference (IREF) to the DAC is generated with an on-chip constant current source. Use the
following guidelines for the IREF circuit.

e As shown in Figure 2, IREF circuit components must be returned to the DAC / IREF section of the ground
plane.

o Insome layouts, to suppress noise it may be necessary to place a capacitor of approximately 0.1 uF between
IREF and the DAC VDD (DACVDD). The layout must make provisions for such a capacitor, in case it
becomes necessary to add it. (During system evaluation, the decision can be made as to whether or not to
use the capacitor. If it appears necessary to add the capacitor, its exact value can be determined at that time.)

5. Layout Guidelines for RGB Lines

Traces for RGB lines are likely to be fairly long. Rise and fall times on the RGB lines are from 2 to 4 ns,
causing them to behave as transmission lines. As a result, the characteristic impedance must be con-
trolled so that it is close to the nominal monitor termination value of 75 Q. To control the impedance, as
shown in the schematics in CL-GD7555 Demonstration Board application notes, there must be TT-LC fil-
ters on each of the RGB lines.

In selecting component values, the trade-off is between the quality of the display image appearing on the
CRT monitor display screen and acceptable emissions. Obtaining a crisp display image on the display
screen requires that rise and fall times on the RGB lines be as fast as possible. However, for acceptable
emissions results, it is necessary that rise and fall times on the lines be relatively slow. As pixel rates
increase, the margin between these two conflicting requirements decreases. Use the following guidelines
for the RGB lines.

e The following component values represent our present recommendation:

— Each of the recommended capacitors must have a value of 10 pF.

— Each of the recommended inductors must be a ferrite bead, with 10- to 20-Q impedance at 100 MHz.
e The TT-LC filter components must be placed as close to the VGA DB-15 CRT monitor connector as possible.

o For each of the RGB lines, a 150-Q resistor to the DAC VSS (DACVSS) is specified. These resistors must
be placed as close to the CL-GD7555 as possible.

July 1996
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6. Layout Guidelines for the DRAM Array

The display memory DRAMs typically operate as fast as or even faster than the system memory DRAMSs.
Consequently, the layout of this array must be given as much consideration as that of the system memory.
The following general guidelines apply.

e The DRAMs must be placed close to the CL-GD7555. In addition, they must be organized so that each indi-
vidual device is close to the respective MD pins on the CL-GD7555.

¢ In designs using four DRAMSs, make provisions for damping resistors on the control and address lines in
order to minimize noise in the array. Position the damping resistors at the CL-GD7555 end of the lines.

e The control lines for the DRAMs must be treated as fast, heavily loaded lines. The control lines require traces
that are relatively wide, typically from 8 to 10 mils. Furthermore, the traces for the control lines must be ade-
quately spaced. Ideally, place the traces 25 mils from the center of one line to the center of another line.
Whenever possible, avoid long parallel runs for traces for control lines.

Recommended trace width: 8 to 10 mils
-

Center-to-center:
25 mils

i i

Center of control line Center of control line

Figure 3. Traces for DRAM Control Lines
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Using the Chrontel CH7001
VGA-to-NTSC/PAL Encoder

with the CL-GD7555 LCD/CRT Controller

Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application note presents information on using the
Chrontel CH7001 NTSC/PAL Encoder Demonstration Board
with the CL-GD7555 LCD/CRT controller.

Applicability
This document applies to the following products:

v__CL-GD7555

Related Materials

— Chrontel Application Note AN-11: PC Board Layout
Considerations

— Chrontel Application Note AN-19: Tuning Clock Outputs

— Chrontel CH7001 Data Sheet and Technical Bulletins

— Cirrus Logic CL-GD7555 Reference Manuals

- Cirrus Logic VGA BIOS Diskette

~ Cirrus Logic VGA BIOS External Function Specifications
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This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.
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1. Introduction

This application note documents how to use the Chrontel CH7001 VGA-to-NTSC/PAL encoder Demon-
stration Board with the CL-GD7555 LCD/CRT Super VGA Controller. Refer to the Chrontel documenta-
tion, listed on the front of this application note, to use the Chrontel Demonstration Board in a circuit design
to do the following:

o Select either a NTSC or PAL display device
e Adjust the horizontal or vertical position of the NTSC or PAL display device
o Select a mode for reducing flicker on the NTSC or PAL display device

2. Block Diagram of the CH7001-to-CL-GD7555 interface

Figure 1 is a block diagram of how the Chrontel CH7001 Demonstration Board interfaces to the
CL-GD7555.

HSYNC > HSYNC >
VSYNC > VSYNC > .
Cirrus Logic RED DB-15 VGA R Chrontel DB-15 VGA » CRT Monitor
> Connector > Connector
CL-GD7555
GREEN _ -G CH7001 -
BLUE — B
TV-Out v
S-VHS Out/
Composite Video Out
Connector

[

Television-Type
Display Device

Figure 1. Block Diagram of Chrontel CH7001 - Cirrus Logic CL-GD7555 Connection
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3. Chrontel Demonstration Board Components

Figure 2 shows the location of components used to interface the Chrontel board with the CL-GD7555.

NOTE: To power the Chrontel Demonstration Board up or down, on the switch block, use Switch 8, the PD* (power
down) switch.

Power DB-15 VGA
Connector Connector #1

7

T
sme [— [ . B
cLken [N O Switch 5:
SwitchBlock | | ™" [@C Up = NTSC DB-15 VGA
SO = -
(Up = Off, we [ 4— Down=PAL Connector #2
Down = On) wso O
ust INDJ Chrontel
Switch 8 oy 1= CH7001 ]
powers down -
the Chrontel / ;D §
Demonstratio I
em fon <o} sz E: Push-Button Switches -
Board. c» S lope / A " .
" fele ) Used to align display image
Clock Output ~— ~ - on television-type
§ @ |~ display devices.
9@ “1
A X
VHS Out .
g-onnsect:r Composite
Video Out
Connector

For each Jumper JU1-JU3, connect pins 1 and 2 to enable.
JU1 is a low-pass filter for Y (luminance) output.

JU2 is a low-pass filter for U,V (chrominance) outputs.

JUB is a low-pass filter for composite video outputs.

Figure 2. Location of Chrontel CH7001 Demonstration Board Components
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4. Programming Notes for the Chrontel Demonstration Board

This section documents how to use the Chrontel Demonstration Board with the CL-GD7555. As dis-
cusssed in Section 5, to customize the Cirrus Logic VGA BIOS for specific requirements, use the Cirrus
Logic OEMSI Utility.

4.1 Display Devices that Can Be Used

4.1.1 Display Devices that Can Be Used with the CL-GD7555
Using the Cirrus Logic CL-GD7555 in a system design allows a display image to appear on one or more
display devices. With the CL-GD7555, the range of display device configurations includes the following:
1) Flat panel only
2) CRT monitor only
3) gim'ulS)CAN, in which an image appears on both a flat panel and a CRT monitor (but not a TV-type display
evice

4.1.2 Display Devices that Can Be Used with Both the CL-GD7555 and the CH7001

Using both the Cirrus Logic CL-GD7555 and the Chrontel CH7001 in a system design extends the range
of display device configurations on which a display image can appear to include the following:

1) Flat panel only

2) CRT monitor only

3) SimulSCAN, in which an image appears on both a flat panel and a CRT monitor (but not a TV-type display
device)

4) NTSC TV-type display device only
5) PAL TV-type display device only
6) Both a TV-type display device and a CRT monitor

4.1.3 Information on Display Device Configurations

For information on enabling these display device configurations — flat panel only, CRT monitor only, or the
SimulSCAN operation — refer to the CL-GD7555 Hardware Reference Manual, Extension register bits
CR80[1:0].

Ju ly 2, 1996 e . 5
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Using the Chrontel CH7001 Demonstration Board

4.2 Enabling TV-Type Display Device(s)

As shown in the flowchart that follows, the OEMSI Utility is needed for custom changes to the Cirrus Logic
VGA BIOS default. (Section 5 gives an example of how to make the changes, step by step.)

Flowchart 1. Programming the Chrontel Demonstration Board

TV encoder
attachment
desired?

(Section 4.2.1)

Default: VGA BIOS disables
TV-Out signal support (that is,
VGA BIOS sets bit 6 of
OTHER_BIN_BBYTE_01 = 0).

‘ (Section 4.2.2.1)

(Section 4.2.1)

Use OEMSI to set bit 6 of
OTHER_BIN_BYTE_01=1.

Default: VGA BIOS sets boot for
VGA-type display device (that is,
VGA BIOS sets bits [1,0] of
USER_OPTION_6 = [30]).

Boot is to VGA-type
display device with
normal VGA BIOS

routines.

At power-up, is the
primary display device a:

(1) VGA-type device?
(2) NTSC TV-type device?
(3) PAL TV-type device?

(Section 4.2.2.2)

Use OEMSI to boot to a
PAL-type device (that is,
use OEMSI to set bits [1,0] of
USER_OPTION_6 = [32]).

!

(Section 4.2.2.2)

Use OEMSI to boot to a
NTSC-type device (that is,
use OEMS! to set bits [1,0] of
USER_OPTION_S6 = [31]).

A TV-type
display device
is operating.
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Flowchart 1 (cont.). Programming the Chrontel Demonstration Boar

A TV-type
display device
is operating.

To discontinue use of
TV-type display device
the VGA BIOS INT 10h,
Function BOh is used
to switch to a VGA-
type display device.

INT 10h

(Section 4.2.5) .
Function BOh

(Section 4.2.5)

(Section 4.2.5)
Switch to which VGA-
: Al
Use OEMSI to set: type dispiay device?: Flat panel Use OEMSI to set:
USER_OPTION_2 = 01 (1) A CRT monitor? USER_OPTION_2 = 00
USER_OPTION_4 = 02 (2) A flat panel? USER_OPTION_4 = 01
(3) SImulSCAN?

SimulSCAN

When done with
TV-Out, display is on
a CRT monitor

(Section 4.2.5) When done with
TV-Out, display is on
a flat panel

Use OEMSI to set:
USER_OPTION_2 = 01
USER_OPTION_4 = 00

When done with
TV-Out, display is in
SimulSCAN
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4.2.1 Enabling Support of a TV-Out Signal

By default, the Cirrus Logic VGA BIOS assumes that no TV encoder is attached to the CL-GD7555 (that
is, support for TV-out signals is disabled). As a result, for those systems that are configured with a TV
encoder such as the Chrontel CH7001, to enable support for TV-out signals, as discussed in Section 5,
use the OEMSI Utility to set bit 6 of oTHER_BIN_BYTE_01 to 1.

VGA BIOS default disables TV-out support by programming bit 6 of oTHER_BBIN BYTE_01 to O:
OTHER_BIN_BYTE_01 = [0000-0000]

To enable TV-out support, use OEMSI to program bit 6 of OTHER_BIN_BYTE_01to 1:
OTHER_BIN_BYTE_01 = [0100-0000]

IMPORTANT: Other bits within OTHER_BIN_BYTE_01 disable or enable other programming functions.
4.2.2 Enabling a Boot Display Device

4.2.2.1 Default Boot Display Device

By default, at POST the Cirrus Logic VGA BIOS disables a TV-type display device (and enables a VGA-
type display device) by programming UsEr_oPTION_6 to [30]:

USER_OPTION_6 = [30]
4.2.2.2 Enabling a Boot to a TV-Type Display Device

To select either an NTSC or a PAL display device as the boot device, as discussed in Section 5, use the
OEMS Utility to set bits [1:0] within USER_OPTION_6.

1) For the Cirrus Logic VGA BIOS to enable support of a NTSC-type display device, use OEMSI to program
USER_OPTION_6 as follows:

USER_OPTION_6 = [31]

2) For the Cirrus Logic VGA BIOS to enable support of a PAL-type display device, use OEMSI to program
USER_OPTION_6 as follows:

USER_OPTION_6 = ([32]

July 2, 1996
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4.2.3 Default Display Device When TV-Out Signal Is Disabled

If either an NTSC or a PAL display device are selected as the boot display device, and if in addition the
TV-Out signal becomes disabled (refer to Section 4.2.1 ), then the possible display device options include
the following:

1) By default, the Cirrus Logic VGA BIOS enables the CRT-only option by programming the following:

USER_OPTION_2
USER_OPTION_4

[01]
[02]

2) For the Cirrus Logic VGA BIOS to enable the panel-only option, as discussed in Section 5, use the OEMSI|
Utilty to program the following:

USER_OPTION_2 = [00]
USER_OPTION_4 = [02]

3) Forthe Cirrus Logic VGA BIOS to enable the SimulSCAN option, as discussed in Section 5, use the OEMSI
Utility to program the following:

USER_OPTION_2
USER_OPTION_4

= [01]
= [00]

4.2.4 Enabling a Boot to a Display Mode Other than Display Mode 3h

By default, the Cirrus Logic VGA BIOS boots to display mode 3h. To select an alternative display mode
as the boot display mode, use external signaling mode INT 15h function calls.
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4.2.5 Selecting a TV-Type Display Device or Switching Back to a VGA-Type Display Device

Before selecting a TV-type display device, ensure that the current display mode that is being used by the
CL-GD7555 is also one that is supported by a TV-type display device. If the display mode currently being
used is not one that is supported by a TV-type display device, switching to a television display mode from
the following does not work:

e Panel-only dispiay mode
e CRT-only display mode
e SimulSCAN operation (that is, operating both a flat panel and a CRT monitor)
The following display modes are supported by TV-type display devices:
o All standard VGA display modes (that is, display modes 0h—13h and display modes Dh—Fh)
e Extended VGA display modes 5Eh, 5Fh, 64h, 66h, and 71h

Use the Cirrus Logic VGA BIOS function BOh (that is, the Set/Get TV Output function) to set the desired
TV-type display device to an NTSC or PAL display device or to switch back to a VGA-type display device.

Input: AH = 12h
BL = BOh
AL = Bits 3:0  Display Device Output Type
(Oh = VGA Output Type — no TV Out.)
(1h = NTSC Output Type)
(2h = PAL Output Type)
(3h:Eh = Reserved)
(Fh = Request status of TV Out type)
Bits 7:4 Reserved
Output: AL = Bits 3:0  Display Device Output Type
(Oh = VGA Output Type — no TV Out)
(1h = NTSC Output Type)
(2h = PAL Output Type)
(3h:Fh = Reserved)
Bits 7.4  Reserved
BH = Bit 0 ‘0’ = TV Output type functionality is disabled.

‘1’ =TV Output type functionality is supported.
Bit 7:1 Reserved

After the Cirrus Logic VGA BIOS is set for a TV-type output, on the Chrontel Demonstration Board set
Switch Block Switch 5 to either up for an NTSC output, or set it to down for a PAL output. (Refer to
Figure 2.)

uly 2, 1996
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4.2.5.1 Selecting a TV-Type Display Device

When using the CL-GD7555 to select a TV-type display device, prior to enabling a TV-type output, if the
version of the CL-GD7555:

e Is not version CD or greater, the flat panel must be unplugged before it can be safely powered down.
V¥ Warning: Unless the flat panel is unplugged, damage can occur to the flat panel.

e /s version CD or greater, the flat panel is safely powered down.
4.2.5.2 Switching from a TV-Type Display Device to a VGA-Type Display Device
When using the CL-GD7555 to switch from a TV-type display device to a VGA-type display device :

e Previously, if the VGA subsystem booted as a TV-type display device, the result is one of two possibilities:
— By VGA BIOS default, the result is a switch to a CRT monitor only.
— By using OEMSI (see the flowchart), an alternate result is a switch to either a panel only orto SimulSCAN
e Otherwise, the switch is to the type of display device that was active prior to enabling the TV output.

4.3 Changing the Timing for TV-Out Signals

If the Cirrus Logic VGA BIOS USER_OPTION_6 is not set to [30] (that is, it is set to either [31] or [32]), the
VGA BIOS automatically enables the registers that are used for TV-out signals.

To customize the default NTSC and PAL TV-out timing signals, as discussed in Section 5, within the
OEMSI Utility, search for the TV heading. Upon finding the TV heading, as appropriate, change either TV
table entry 1 or TV table entry 2.

e For NTSC timing registers (that is, for a display screen refresh rate of 60 Hz), use:

TV table entry 1
o For PAL timing registers (that is, for a display screen refresh rate of 50 Hz), use:

TV table entry 2

4.4 Adjusting the Overscan Border

To adjust the overscan border with the Chrontel Demonstration Board, use the push-button switches
labelled “UP”, “DOWN”, “LEFT”, and “RIGHT". (Refer to Figure 2.)
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5. Steps for Using the Chrontel CH7001 Demonstration Board

This section documents how to use the Cirrus Logic OEMSI Utility to change the Cirrus Logic VGA BIOS
for use with the Chrontel Demonstration Board.

—_

r

w

12

Obtain the Cirrus Logic VGA BIOS diskette, which contains the following files:
¢ MAKERAM.EXE

¢ OEMSILEXE

o OEMDATA.TXT

e VGABIN

e VGA.COM

e VGA.SYS

Refer to Figure 1 and Figure 2 and make the following connections:

a. Use the Chrontel Demonstration Board power connector to connect it to a power supply.

b. Use a DB-15 connector cable to connect one of the two Chrontel Demonstration Board DB-15 connectors
to the CL-GD7555 Demonstration Board.

¢. Use another DB-15 connector cable to connect the other one of the two Chrontel Demonstration Board DB-
15 connectors to a CRT monitor for a PC.

d. Connect the Chrontel Demonstration Board to a television-type display device. Use either the Chrontel
Demonstration Board’s S-VHS Out connector or the Compositve Video Out connector, or both.

Turn on the PC and its CRT monitor, and insert the Cirrus Logic VGA BIOS diskette in a floppy disk drive (for
example, the a: drive).

At the DOS c: prompt, make a directory to hold the contents of the VGA BIOS diskette.
c:>md yourdir
Copy the contents of the VGA BIOS (VGA.BIN) and the OEMSI Utility (OEMSI.EXE) to your directory.
c:>yourdir>copy a:\VGA.BIN .
c:>yourdir>copy a:\OEMSI.EXE .
Within your directory, copy the VGA.BIN file to a file name of your choosing.
c:>yourdir>copy VGA.BIN CHOICE1.BIN ‘

Use the OEMSI Utility on the new binary file you just created (in the example above, CHOICEL . BIN) to create
and export an OEMSI data file (for example, DATAFIL. 1).

c:>yourdir>oemsi -b DATAFIL.1l CHOICEL.BIN
When this command successfully completes, the following message appears:

DATAFIL.1 successfully exported.

July 2, 1996
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8. Refer to Flowchart 1 and as necessary, edit the OEMSI data file (in this example, datafil.1).

a. For example, if a TV encoder attachment (such as the Chrontel Demonstration Board) is desired, edit the
OEMSI data file as follows.

c:>yourdir>edit datafil.l

b. When you press the Return key, the OEMSI data file appears. To enable a TV encoder attachment, use the
down arrow key to move the cursor to OTHER_BIN_BYTE_01 = [0000-0000]

¢. Use the keyboard to change bit 6 fromaOtoa 1.

d. When the change is done, exit the OEMSI data file by pressing the ALT and X keys, and save the change
by indicating the “YES” choice.

9. After making this change to the OEMSI data file, use the OEMSI Utility to import the changed version of the
OEMSI data fite into the VGA BIOS file.

c:>yourdir>oemsi -i datafil.l choicel.bin
When this command successfully completes, the following message appears:
choicel.bin has been successfully imported.
10. Repeat the previous two steps for any other edits.
11. At this point, the new VGA BIOS is ready for operation with the Chrontel CH7001 Demonstration Board.

12. To use the Chrontel Demonstration Board, refer to the Chrontel documentation cited on the cover of this docu-
ment.

Ju ly 2, 1996 L — 13
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Requirements for the OSC Signal
during Suspend/Resume Operations

of the CL-GD7555 LCD/CRT Controller

Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application note presents requirements for the CL-GD7555
OSC signal during suspend/resume operations.

Applicability
This document applies to the following products:

v_CL-GD7555

Related Materials
— Cirrus Logic CL-GD7555 Reference Manuals

. © Copyright — Cirrus Logic Inc. 1996. All rights reserved.
This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.
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1. Introduction

This application note documents the OSC signal requirements during the suspend/resume operations of
the CL-GD7555 LCD/CRT Super VGA Controller.

2. Requirements for OSC Signal during Suspend Operations

During the CL-GD7555 suspend operation, the requirements for the OSC signal are as follows:

2.1 OSC Requirements when Extension Register Bit CR8D[4] Is 1

When Extension register bit CR8D[4] is 1:

| e The CL-GD7555 CLK32K / SUSPST# pin is configured for SUSPST#. In this case, a clock signal does not
need to be present on the CLK32K / SUSPST# pin.

e A 14.318-MHz clock signal must be continuously present on the CL-GD7555 OSC input pin. This clock signal
must be present on the OSC pin when the suspend operation begins and during the suspend operation.

2.2 OSC Requirements when Extension Register Bit CR8D[4] Is 0

When Extension register bit CR8D[4] is 0:

| e The CL-GD7555 CLK32K / SUSPST# pin is configured for CLK32K. In this case, a 32.768-kHz clock signal
must be continuously present on the CLK32K / SUSPST# pin.

¢ This bit setting allows the 14.318-MHz clock signal on the OSC input pin to be stopped for the duration of the
suspend operation, if desired.

For either a software-controlled suspend operation or a hardware-controlled suspend operation (that
is, when CR80[2] is 1 or the SUSPI input signal is asserted), to initiate the suspend operation, software
is not allowed to poll for a confirmation of a suspend operation. As a result, after either CR80[2] is 1 or
SUSPI is asserted, the clock signal to the OSC pin must be maintained for a minimum safe delay time,
after which time the OSC signal can be inactivated if desired.

Pebruury 4, 1997 U 3
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12.128 CR8C: Programmable Power Sequencing Register (cont.)

Bit Description

. . - Amount of Delay Between
Bit Setting for Specified Delay Beginning of Specified Signals

CRSC[7:6] =tp,4
CRSC[5:4] =tp3
CR8C[3:2] =tp,
CR8C[1:0] = tp4

In Units of Time In Units of Periods of the CLK32K Pin

‘00’ ~32ms 1024 periods (Cirrus Logic VGA BIOS default)
‘or ~4ms 128 periods

“10 ~ 64 ps 2 periods

7 ~ 256 ms 4096 periods

NOTE: Foreachofthetpq,tpo,tps, andtp, parameters, the Cirrus Logic VGA BIOS default values are ~32 msec.

mternat
CL-GD7555 r B

Power Enable - 4 L Cm e —— = — =
Signal (tpq is set by CR8C[1:0]) 2%,

FPVCC tp | |

(tpz is set by CR8C[3:2])

Data and Clock adCccshetie

Controls

(tps is set by CR8C[5:4]) iz
FPVEE tos

(to, is set by CR8C[7:6]) oy
FPDECTL “tos to

Flat Panel Power-Up and Power-Down Delay Settings

Febmary 4, 1997 L 5
ADVANCE APPLICATION NOTE— 7555-AN-14, v 1.0



CL-GD7555
OSC Signal Requirements During Suspend/Resume

!

CIRRUS LOGIC

3. Requirements for OSC Signal during Resume Operations

After the CL-GD7555 has been in a suspend operation and resume operations are beginning, the require-
ments for the CL-GD7555 OSC signal are as follows:

—

The 14.318-MHz clock signal on the OSC pin must be re-activated no later than when the SUSPI signal is de-
asserted.

A

After SUSPI is de-asserted, wait 10 msec before accessing either the CL-GD7555 VGA External/General pal-
ette registers at 3C6-3C9 or the display memory frame buffer. This 10-msec delay ensures that the VCLK and
MCLK signals that are derived from OSC have stabilized.

NOTE: When SUSPI is de-asserted, the internal CL-GD7555 clock synthesizers remain in suspend mode for
as many as 3 CLK32K / SUSPST# periods before activating and then stabilizing.

L ] Pebmary 4, 1997
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Design Requirements for Power Sequencing
for the CL-GD7555 LCD/CRT Controller (Revision CD)

Portable Graphics Group
Cirrus Logic, Inc.

“Scope
This application note presents power sequencing requirements
for Revision CD of the CL-GD7555 controller.

Applicability
This document applies to the following products:
v _ClL-GD7555

Related Materials
— Cirrus Logic CL-GD7555 Reference Manuals

© Copyright — Cirrus Logic Inc. 1996. All rights reserved.
This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.
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1. Introduction

This application note documents design requirements for power sequencing for the CL-GD7555
Revision CD LCD/CRT Super VGA Controller when it is used in a 3.3-/5-V mixed-voltage configuration.

2. CRTVDD Design Requirements

The CL-GD7555 can be used in a mixed-voltage configuration that is capable of using either 3.3 or 5 V.
In such a configuration, the CL-GD7555 Revision CD CRTVDD power supply pin must be connected to
+5 V, in order to impart 5-V tolerance to the 1/O pad ring (which prevents possible latch-up conditions).

As a result, the CL-GD7555 has the following design requirements:
e When the CL-GD7555 is used in a mixed-voltage configuration:
— The CRTVDD pin must be connected to +5 V.
— The CRTVDD pin must activate at the same time as or no later than other VDD supply pins.
e The 3.3-V power supply must be subordinate to the 5-V power supply.

March 3, 1997 o 3
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2.1 CRTVDD Connection Requirements

The CL-GD7555 has the following connection requirements:

o When the CL-GD7555 is used in a mixed-voltage configuration that is capable of using either 3.3 or 5 V, the
CRTVDD power supply pin must always be connected to +5 V in order to bias the n-well regions of the I/O pads.

e Atalltimes, the CRTVDD pin must receive the highest supply voltage applied to the CL-GD7555, even during
the moments of system power-up and power-down.

o If any of the following VDD power supply groups — BVDD, FPVDD, or MVDD —are used in a 3.3-V configuration,
to ensure the proper functioning of the CL-GD7555 Demonstration Board, refer to Figure 1 and Figure 2 and
make the following adjustments to the Power Supply Module that is used with the Demonstration Board.

1. On the solder side of the Power Supply Module, solder in place a wire that connects to the trace shown
the pin of the voltage regulator that is closest to C7.

]
S = [

/B

[
c7 1.
0196 5

Figure 1. CL-GD7555 Power Supply Module for Demonstration Board (Solder Side)

2. On the component side of the Power Supply Module, remove the inductor L1.

2.\
N

—

Figure 2. CL-GD7555 Power Supply Module for Demonstration Board (Component Side)

2.2 CRTVDD Activation Time

Because the CL-GD7555 CRTVDD 5-V power supply pin is used to bias the n-well regions of the 1/O pads,
the CRTVDD pin must be activated at either the same time as, or at no later time than, the other VDD
power supply pins, listed below.

e BVDD1,2
e FPVDD1,2
e MVDD1,2,3

NOTE: The CRTVDD relationship with the CVDD[3:1], MAVDD, and VAVDD pins does not matter, since the
CRTVDD pin is not used to bias the n-wells in those parts of the CL-GD7555.

4 . _________________________} Ma.rch 3, 1 997
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3. Power Supply Design Requirements

Because the CL-GD7555 CRTVDD 5-V power supply pin is used to bias the n-well regions of the I/O pads,
when the CL-GD7555 is used in a mixed-voltage configuration that is capable of using either 3.3 or 5V,
the CL-GD7555 power supply must be designed as follows.

e The 3.3-V power supply must be subordinate to the 5-V power supply so that it does not activate before the
5-V power supply.

e The 3.3-V power supply must never — that is, neither at power-up, nor power-down — be momentarily more
than a diode-drop higher voltage than the 5-V power supply.

NOTE: On the CL-GD7555 Demonstration Board, the +3.3-V supply (that is, the “ADJ” potentiometer) is derived
from the +12-V rail.

In Figure 3, the ‘problem area’ shows a condition that was measured on the CL-GD7555 Demonstration
Board and which must be avoided. (This particular figure demonstrates a problem that is caused by the
5-V power supply activating too slowly.)

VOLTAGE
+12V
CRTVDD +5V
FPVDD, MVDD
+33V
PROBLEM
AREA
Sample Problem:
5-V Power Supply Is Activating Too Slowly
-t} - TIME

APPROXIMATELY 2 TO 4 ms

SYSTEM POWER-ON

Figure 3. CL-GD7555 Power-Up
(‘Problem Area’ Demonstrates a Condition that Is To Be Avoided)

Mafch 3’ 1997 L /| 5
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Design Requirements for Board Upgrade

from the CL-GD7555 LCD/CRT Controller
to the CL-GD7556-AB LCD/CRT Controller

Graphics Company — Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application note presents design changes to be made
when upgrading a board from the CL-GD7555 controller to the
CL-GD7556 controller.

Applicability
This document applies to the following products:
v _CL-GD7555
_¥ CL-GD7556

Related Materials

— Cirrus Logic CL-GD7555 and CL-GD7556 Reference
Manuals

© Copyright — Cirrus Logic Inc. 1997. All rights reserved.
This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.
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Version

Version 1.1

CL-GD7556

Design Requirements for Board Upgrade

Revision Pages:
Change Made From Previous Version to Current Version:

In section 1, add a third subsection heading, section 1.3, and move the bullet
that starts “No internal pull-up...” from section 1.2 to section 1.3.

In section 2, change the second bullet so that instead of reading only “4.7 kQ”,
it now reads “4.7 kQ to 6.8 kQ2".

The previous section 4 is now section 5.
The previous section 5 is now section 4.

In the currection section 5 (which starts with the text “No Internal...”), change
“Revision AB” to “Revision AC”.
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1. Introduction

This application note documents design changes that are required when upgrading a board design
from one that uses a CL-GD7555 LCD/CRT Super VGA Controller to a board that uses the CL-GD7556
Revision AB.

The CL-GD7556 pinout and register set are supersets of those for the CL-GD7555. On a board that uses
only 3.3-V, the CL-GD7556 achieves the same 5-V graphics/video performance of the CL-GD7555. In
addition, the CL-GD7556 also has the following features:

e Resolution of up to 1280 x 1024, at 75-Hz vertical refresh rate
e Support for 1024 x 768 dual-scan STN panels
e On-chip design of TV-Out to external analog TV encoder

1.1 Issues When Upgrading from CL-GD7555 to the CL-GD7556 Revision AB Only
The following issue applies only when upgrading from the CL-GD7555 to the CL-GD7556 Revision AB:

e External pull-down resistors for hardware configuration (Section 2)

1.2 Issues When Upgrading from CL-GD7555 to the CL-GD7556 Revision AB and
Subsequent Revisions

The following issues apply when upgrading from the CL-GD7555 to the CL-GD7556 Revision AB and all
subsequent revisions:

e Proper supply voltage to the VDD pins (Section 3)

e Support for the on-chip TV-Out design (Section 4)

1.3 Issues When Upgrading from CL-GD7555 to the CL-GD7556 Revision AC and
Subsequent Revisions

The following issues apply when upgrading from the CL-GD7555 to the CL-GD7556 Revision AC and all
subsequent revisions:

o No internal pull-up resistor on the PCl reset RST# signal (Section 5)

2. External Hardware Configuration Pull-Down Resistors (Revision AB Only)

The CL-GD7556 has twelve hardware configuration pins (such as the BIOSPU, MMIOPU, and so forth).
Each of these twelve pins must be connected to either a pull-up resistor or a pull-down resistor, depending
on how the pin is used. (For more information, in the CL-GD7556 Hardware Reference Manual, refer to
Chapter 2, “Pin Descriptions”.)
If the resistor to be used is a:

e Pull-up, the resistance must be in the range of from 10 kQ to 20 kQ.

e Pull-down, the resistance must be in the range of 4.7 kQ to 6.8 kQ.

NOTE: The requirement for pull-down resistors applies to the CL-GD7556 Revision AB silicon only. For the next
CL-GD7556 revision and for all subsequent revisions, only pull-up resistors are to be required.

March 3, 1997 L ] 3
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3. Proper Supply Voltage to the VDD Pins (Revision AB and Subsequent
Revisions)

3.1 VDD Issue 1: CL-GD7556 VDD Pins Are Used in +3.3-Volt-Only Environment

Onthe CL-GD7558, all of the VDD pins (that s, the core VDD, the analog VDDs, and the peripheral VDDs)
must be set to +3.3 V. The core VDD and the peripheral VDDs (that is, the CRT VDD, the memory VDD,
the flat panel VDD, and the bus VDD) are all connected inside the CL-GD7556. As a result, the voltage
applied to those VDD pins must be the same.

Although the CL-GD7556 works only in a 3.3-V environment, all of the CL-GD7556 input pads are 5-V
tolerant. Most of the existing designs based on the CL-GD7556 set the CRT VDD to 5 V either because
other CL-GD7555 VDDs are setto 5 V or because the CL-GD7555 V-Port pads must be 5-V tolerant even
when all the other VDDs are 3.3 V.

v For those designs that use a CL-GD7555 and that supply 5 V to any of the CL-GD7555 VDD pins, the
CL-GD7556 is not a drop-in replacement.

3.2 VDD Issue 2: CL-GD7556 VDD Pins Are +5-V Tolerant

As previously stated, all input pads of the CL-GD7556 are +5-V tolerant. As a result, the following input
signals to the CL-GD7556 can be +5 V as long as the VDD pins of the CL-GD7556 are set to +3.3 V
(+/- 0.15 V).

e PCI bus input signals

e Display memory input signals [that is, from EDO (extended-data out) DRAM]

e V-Port input signals

The output signals from the CL-GD7556 are always rail to rail. Either +5-V EDO DRAM, or a +5-V flat
panel L.CD, or both can be used as long as the following conditions are met:

o If +5-V EDO DRAM is used:

— The output signals from the CL-GD7556 to the EDO DRAM must meet the specifications for input thresh-
old voltage and timing parameters of the EDO DRAM.

— The memory VDD of the CL-GD7556 must be set to +3.3 V (+/- 0.15 V).
o If a +5-V flat panel LCD is used:

— The output signals from the CL-GD7556 to the LCD flat panel must meet the specifications for input
threshold voltage and timing parameters of LCD flat panel

— The flat panel VDD of the CL-GD7556 must be set to +3.3 V (+/- 0.15 V).

NOTE: Use of either series resistors or filter circuitry affects both the rise/fall time and the voltage level of the
CL-GD7556 output signals.

4 L ] March 3
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3.3 VDD Issue 3: Threshold Level of the CL-GD7556 PCI and V-Port Input Pins

As with the CL-GD7555, the threshold level of the CL-GD7556 PCI input pads are programmed to either
a 3.3-V CMOS level or a 5-V TTL level. For the CL-GD7556:

e PClI input pins, except for the PCI clock signal, the threshold level for the PCI bus inputs is set by either a
hardware configuration pin (that is, pin 219) or an Extension register bit (that is, SR20[7]). The PCI clock is
always set to the 3.3-V CMOS level.

e V-Port input pins, the input threshold level is set by Extension register bit SR20[4].

When the input threshold level is set to the 3.3-V CMOS level, the Vj, (minimum) and the V; (maximum)
are set as follows:

e Vi, (minimum) = 0.7 x (Core VDD)
o Vj (maximum) = 0.3 x (Core VDD)
Example:

The Core VDD is 3.3 V. As a result,

o Vi, (minimum) = 0.7 x (Core VDD) = 0.7 x 3.3 V = approximately +2.3 V
o V; (maximum) = 0.3 x (Core VDD) = 0.3 x 3.3 V = approximately +1.0 V

4. On-Chip TV-Out Support (Revision AB and All Subsequent Revisions)

The CL-GD7556 has on-chip TV-Out circuitry that outputs RGB/CSYNC signals to an external analog TV
encoder. The circuitry is the same as that of the CL-GD7548. For board design guidelines for TV-Out sup-
port, refer to the CL-GD7548 application notes.

5. No Internal Pull-up Resistor on the PCI Reset Signal (Revision AC and
All Subsequent Revisions)

From the next revision of the CL-GD7556 silicon, the internal pull-up resistor on the PCI reset signal (that
is, RST#) is to be removed. As a result, when using all subsequent revisions of the CL-GD75586, the board
designer must ensure that this signal is always driven high during normal operation.

March 3, 1997 L 5
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CL-GD7555 Application Alert:
Using the CL-GD7555
PCI Bus Demonstration Board
with an Off-the-Shelf Motherboard

Procedural Requirements

Portable Graphics
Cirrus Logic, Inc.

Scope

This application alert presents information not found in previous
documentation for the CL-GD7555 LCD/CRT controller.

Applicability
This document is intended to be used in conjunction with

applicable CL-GD7555 documentation to aid the system
designer.

This document applies to the foliowing products:
v _CL-GD7555

Related Documents
- CL-GD7555 Reference Manuals

© Copyright — Cirrus Logic Inc. 1996. Al rights reserved.
This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.
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1. Introduction

This application alert identifies a problem that certain off-the-shelf motherboards have when they are used
with the CL-GD7555 Demonstration Board (referred to in this document as the ‘Demonstration Board’).
Although the motherboards discussed in this alert work in a desktop environment, they fail with the Dem-
onstration Board because of the new environment that the Demonstration Board presents.

2. Statement of Issue

In order to support a variety of panels and to support extensive new features, the CL-GD7555 requires
48 Kbytes of system BIOS instead of the 32 Kbytes of system BIOS required by most previous Super VGA
graphics controllers. Consequently, some motherboards fail when they are used with the Demonstration
Board. As of the publication date of this document, Cirrus Logic is cooperating with system BIOS provid-
ers to resolve these issues.

3. Motherboards that Can Be Used with the Demonstration Board

The following off-the-shelf motherboards can be used with the Demonstration Board:

Manufacturer Comments

American Megatrends (AMI)
6145-F Northbelt Parkway
Norcross, GA 30071

(770) 263-8181

Motherboards with a core system BIOS dating from July 15, 1995 (Revision 623).

Award Software
777 Middlefield Road Motherboards manufactured since December 1, 1995.
Mountain View, CA 94043
(415) 968-4433
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4. Solutions for Operating a Demonstration Board with a Non-Compliant
Motherboard

Cirrus Logic presents the following guidelines as a temporary solution for operating the Demonstration
Board with those motherboards that do not comply with the PCI specification for the system BIOS.

-

Ensure that there is an executable panel RAM BIOS on the hard disk.

2. Ensure that the first statement in the AUTOEXEC.BAT file is the executable RAM BIOS command and there is
a path to this statement.
3. Use a 32-Kbyte CRT-only BIOS to boot the system. If the system:
a. Executes the panel RAM BIOS and boots the system, it can then enter either DOS, Windows 3.11, or Win-
dows 95,
b. Fails to execute the panel RAM BIOS (that is, the system does not boot), go to the next step.
4. Determine if the system can boot without a PCI VGA BIOS on the Demonstration Board.

a. |If the system cannot boot without a PCI VGA BIOS on the Demonstration Board, you must contact the
appropriate system BIOS vendor to obtain the correct PCI system BIOS.

b. If the system can boot without a PCl VGA BIOS on the Demonstration Board, go to the next step.

5. If the system can boot without a PCI VGA BIOS on the Demonstration Board, determine if the Demonstration
Board PCI Slot is disabled. If the PCI slot:

a. Is not disabled:
(1) Ensure that there is an executable panel RAM BIOS on the hard disk.

(2) Ensure that the first statement in the AUTOEXEC .BAT file is the executable panel RAM BIOS command
and there is a path to this statement.

(3) Boot the system, after which it can enter either DOS, Windows 3.11, or Windows 95.
b. Is disabled:

(1) Obtain a PCI slot-enabling program from the PCI system BIOS vendor.

(2) Install this program on the hard disk.

(3) Ensure that the first statement in the AUTOEXEC.BAT file is the executable slot-enabling program and
there is a path to this statement.

(4) Ensure that the second statement in the AUTOEXEC. BAT file is the executable panel RAM BIOS com-
mand and there is a path to this statement.

(5) Boot the system, after which it can enter either DOS, Windows 3.1, or Windows 95.
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CL-GD7555 Application Alert:
Using Extended-Data-Out DRAMSs

with the CL-GD7555 LCD/CRT Controller

Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application alert presents information on using Extended-
Data-Out DRAMs (also known as Hyper-Page-Mode DRAMs)
with the CL-GD7555 LCD/CRT controller.

Applicability
This document is intended to be used in conjunction with

applicable CL-GD7555 documentation to aid the system
designer.

This document applies to the following products:
_v_CL-GD7555

Related Documents
— CL-GD7555 Reference Manuals

© Copyright — Cirrus Logic Inc. 1996. All rights reserved.
This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.
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1. Introduction

This application alert discusses the type of display memory that can be used with the CL-GD7555
LCD/CRT controller.

2. Extended-Data-Out DRAMs

The CL-GD7555 supports only EDO (Extended-Data-Out) multiple-CAS# DRAMs (also known as Hyper-
Page-Mode DRAMSs) and not fast-page-mode DRAMs. As a result, Extension register bit GR18[2] must
always be setto 1.

The EDO DRAMs can be either a 3.3- or 5.0-V type, since the CL-GD7555 display memory interface can
run at either 3.3 or 5.0 V, depending on the voltage level for the display memory interface. The EDO DRAM
types preserve read data until the start of either the next display memory CAS# (column-address strobe)
or RAS# (row-address strobe), whichever signal comes first.

EDO DRAMs are supported by the CL-GD7555 at the following specified maximum MCLK frequencies at
the appropriate core VDD voltage levels:

e MCLK up to 66 MHz for a core VDD of 3.3 V (x 0.15 V)
e MCLK up to 80 MHz for a core VDD of 5V (+ 0.25 V)
Consequently, for a cycle time of two MCLKs per page, the page cycle is:
¢ A maximum of 30-ns/page cycle at a core VDD of 3.3 V
e A maximum of 25-ns/page cycle at a core VDD of 5 V

3. Timing

To optimize the timing for the best performance of the EDO DRAMSs that are used with the CL-GD7555:

o Referto Chapter 4 of the CL-GD7555 Hardware Reference Manualfor the appropriate table that summarizes
the timing requirements for the display memory bus interface for a particular system configuration.

e Check the timing and compare it to the manufacturer’s specifications for display memory that is to be used.

June 26, 1996 ADVANCE APPLICATION ALERT — 7555-AA-2, v1.0
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CL-GD7555 Application Alert:
Changes to Support for DRAM Configurations
and Display Modes

for the CL-GD7555 LCD/CRT Controller

Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application alert documents the changes that have been
made to the DRAM configurations and display modes
supported by the CL-GD7555 LCD/CRT controller.

Applicability
This document is intended to be used in conjunction with

applicable CL-GD7555 documentation to aid the system
designer.

This document applies to the following products:
v CL-GD7555 (all revisions)

Related Documents
—~ CL-GD7555 Reference Manuals

© Copyright — Cirrus Logic Inc. 1996. All rights reserved.
This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.
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1. Introduction
This application alert discusses changes that have been made to: (1) the type of DRAM configurations

that are supported for the display memory used with the CL-GD7555 and (2) the display modes that the
CL-GD7555 supports.

2. DRAM Configurations

The CL-GD7555 supports both 1- and 2-Mbyte DRAM configurations for the display memory used with
the CL-GD7555. Cirrus Logic does not support a 4-Mbyte DRAM configuration for display memory.

3. Display Modes

The attached pages document changes made to Chapter 4 of the CL-GD7555 Hardware Reference Man-
ual since the publication of Version 1.1.

July 1, 1996 ADVANCE APPLICATION ALERT — 7555-AA-3, v1.0
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Table 4-2. Cirrus Logic Extended VGA CRT-Only Display Modes (cont.)

Extended | VESA "
VGA | Display | Color |Charac-| Char- .| Horizontal | Vertical MCLK | Required
. Depth ters acter | Resolution VCLK | Mini- CvVDD

Display Mode ! . Freq. Freq.
(bits per X Cell (pixels) (MHz) { mum Voltage

Mode No.|  No. pixel) | Rows | (pixels) (kz) (H2) (MHz) | (volts)
(hex) (hex)

31.5 60 25 50 3.3
37.9 72 31.5 50 3.3

66 110 32Kt - - 640 x 480
37.5 75 31.5 50 3.3
43.269 85 36 50 33
35.2 56 36 50 33
378 60 40 50 33
67 113 32Kt 128x48 | 8x16 800 x 600 48.1 72 50 50 3.3
47 75 49.5 50 3.3
53.674 85 56.25 50 3.3
355 43i 449 50 3.3
48.2 60 65 50 33
68a 116 32Kt 128 x 48 8x16 1024 x 768 56 70 75 60 33
60 75 78.7 60 33
68.677 85 94.5 80 5.0
695 +H9 32KF 166-%-64 8-x-16 1286-%-1624 48 433 Eact 56 33
6Cca 106 16/256K | 160 x 64 8x16 1280 x 1024 48 43i 75 50 33
48 43i 75 50 33

eDa 107 256/256K | 160x64 | 8x16 | 1280 x 1024

64 60 108 80 5.0
31.5 60 25 50 3.3
37.9 72 31.5 50 33

71 112 16M 80 x 30 8x 16 640 x 480
375 75 315 50 33
43.269 85 36 50 33
35.5 43i 449 50 33
48.3 60 65 50 33
742 117 64K 128 x 48 8x16 1024 x 768 56 70 75 60 33
60 75 78.7 60 33
68.677 85 945 80 5.0
755 HA 64K 160%64 | 8x46 | +280-%1624 48 43i 75 60 23

June 1996 T ————— 4-5
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Table 4-2. Cirrus Logic Extended VGA CRT-Only Display Modes (cont.)
Extended | VESA .
Di:(:l‘a\ y Dnins:;aey g:::l': Cl::::c ::g; Res_olution Ho::irz::tal Vf::tei:“i“ VCLK I:ﬂ?l‘ll-llf R%q‘;lggd
Mode No. No. (bn?s per X S:ell (pixels) (kHz) (H2) (MHz) | mum Voltage
(hex) (hex) pixel) Rows | (pixels) (MH2) (Volts)
35.2 56 36 50 33
37.8 60 40 50 33
782 115 16M 100 x 37 8x16 800 x 600 48.1 72 50 60 3.3
47 75 49.5 60 3.3
53.674 85 56.25 66 33
799 +#8 16M | 488x48 | 816 | 1024%768 483 60 65 80 50
56 78 Ea] 80 50
@ A minimum of 2 Mbytes of display memory are required to support all of the capabilities of this display mode.
B A minimuR-oid Mbvies ol displav-Fremonmarerommirad toaubmart o et tho. oot
46 DisrLar moDEs June 1996
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4.2.2 Flat Panel-Only and SimuiSCAN 800 x 600 (SVGA) Display Modes

For 800 x 600 flat panels, the Cirrus Logic VGA BIOS supports flat panel-only and SimulSCAN operations

with the standard VGA display modes listed in Section 4.1 and the extended VGA display modes in
Table 4-4.

e Within the table, the ‘MCLK Minimum’ column gives the recommended memory clock frequency at which the
CL-GD7555 can run without adverse effects to functionality. Better benchmarks can be achieved with an
MCLK frequency higher than the frequency specified.

o DSTN flat panels require display memory for frame accelerator functionality.

o On 800 x 600 flat panels, when expansion to 800 x 600 is disabled, display modes with resolutions less than
800 x 600 are displayed at a 640 x 480 resolution.

o For SimulSCAN operation with a CRT monitor and an 800 x 600 flat panel:

— Both the CRT monitor and the fiat panel must be configured at a minimum to support the resolution of a
given display mode during SimulSCAN operation.

— Forthe 800 x 600 flat panels, all resolutions use 800 x 600 timing. As a result, even if an 800 x 600 flat

panel displays a 640 x 480 display mode, the SimulSCAN operation is not allowed when using a CRT
monitor that is configured to a maximum resolution of 640 x 480.

- s June 1996
DISPLAY MODES ADVANCE HARDWARE REFERENCE MANUAL v1.1a
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Table 4-4. Flat Panel-Only and SimulSCAN™ Display Modes for 800 x 600 Flat Panels

Ext;gdAed D‘{:ﬁ: Color Charac- | Charac- Expand fom MCLK | Required
. p-ay Depth ters ter Resolution Typeof | VCLK | Mini- CvVDD
Display Mode . p 640 x 480
Mode No. No. (bits per x Cell (pixels) 800 x 6007 Flat Panel | (MHz) | mum Voltage
(hex) (hex) pixel) Rows {pixels) (MHz) (Volts)
DSTN 40 60 3.3
] | 58, 6A2 102 16/256K | 100x37 | 8x16 | 800 x 600 -
TFT 40 50 3.3
DSTN 40 60 33
5C 103 256/256K | 100x37 | 8x16 | 800 x 600 -
TFT 40 50 3.3
DSTN 40 60 33
5E 100 256/256K | 80x 25 8x16 | 640x400 Yes
TFT 40 50 3.3
DSTN 40 60 3.3
5F 101 256/256K | 80x 30 8x16 | 640x 480 Yes
TFT 40 50 3.3
DSTN 40 60 3.3
64 111 64K 80x 30 8x16 | 640x480 Yes
TFT 40 50 33
DSTN 40 60 3.3
65 114 64K 100x37 | 8x16 | 800x 600 ~
TFT 40 50 3.3
DSTN 40 60 3.3
66 110 32Kkb 80x30 | 8x16 | 640x 480 Yes
TFT 40 50 3.3
DSTN 40 60 3.3
67 113 32Kb 100x37 | 8x16 | 800x 600 -
TFT 40 50 3.3
DSTN 40 66 3.3
71 112 16M 80x 30 8x16 | 640x 480 Yes
TFT 40 50 33
DSTN 40 66 3.3
| 78¢ 115 16M 100x37 | 8x16 | 800x 600 -
TFT 40 50 3.3

a Graphics display mode 6Ah must be used, rather than graphics display mode 58h, for application programs to retain compat-
]  ibility with other VGA BIOS products.

b This display mode is 32K direct-color packed-pixel.
] €A minimum of 2 Mbytes of display memory are required to support all the capabilities of this display mode.

June 1996 T ——— RSN, 4-9
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4.2.3 Flat Panel-Only and SimulSCAN 1024 x 768 (XGA) Display Modes

For 1024 x 768 flat panels, the Cirrus Logic VGA BIOS supports flat panel
tions with the standard VGA display modes listed in Section 4-1 and the e

Table 4-5.

-only and SimulSCAN opera-
xtended VGA display modes in

o Within the table, the ‘MCLK Minimum’ column gives the recommended memory clock frequency at which the
CL-GD7555 can run without adverse effects to functionality. Better benchmarks can be achieved with an
MCLK frequency higher than the frequency specified.

o Graphics display mode 6Ah must be used, rather than

to retain compatibility with other VGA BIOS products.

e For SimulSCAN operation with 1024 x 768
ured at a minimum to support the resolution of a given display mode during SimulSCAN operation.

graphics display mode 58h, for application programs

panels, both the CRT monitor and the flat panel must be config-

Table 4-5. Flat Panel-Only and SimulSCAN Display Modes for 1024 x 768 Flat Panels
Extended VESA
VGA Displa Color Charac- | Charac- Expand fom MCLK | Required
Display pay Depth ters ter Resolution Typeof | VCLK | Mini- CVDD
Mode L A 640 x 480 b
Mode Number (bits per x Cell (pixels) 800 X 6007 Flat Panel | (MHz) | mum Voltage
Number pixel) Rows (pixels) ' (MHz) (Volts)
(hex)
(hex)
[ | 58, 6A2 102 16/256K | 100x 37 | 8x 16 | 800 x 600 - TFT 65 50 33
5C 103 | 256/256K | 100x37 | 8x16 | 800 x 600 - TFT 65 50 33
5D 104 16/256K | 128x48 | 8x 16 | 1024 x 768 - TFT 65 50 3.3
5E 100 | 256/256K | 80x25 | 8x16 | 640x 400 Yes TFT 65 50 33
5F 101 256/256K | 80x30 | 8x16 | 640 x 480 Yes TFT 65 50 33
60 105 |[256/256K | 128x48 | 8x 16 | 1024 x 768 - TFT 65 50 3.3
64 11 64K 80x30 | 8x16 | 640x 480 Yes TFT 65 50 3.3
65 114 64K 100x37 | 8x16 | 800 x 600 - TFT 65 50 3.3
66 110 32kb 80x30 | 8x16 | 640x480 Yes TFT 65 50 33
67 113 32kb 100x37 | 8x16 | 800 x 600 - TFT 65 50 3.3
68 116 32kb 128x48 | 8x16 | 1024 x 768 - TFT 65 50 33
71 112 16M 80x30 | 8x16 | 640x 480 Yes TFT 65 50 3.3
74 117 64K 128x48 | 8x16 | 1024 x 768 - TFT 65 50 3.3
I 78¢ 115 16M 100x37 | 8x16 | 800 x 600 - TFT 65 50 3.3
et H8 16 128-x48 | 816 | 1024-%-768 - = 65 80 56

@ Graphics display mode 6Ah must be used, rather than

ibility with other VGA BIOS products.
b This display mode is 32K direct-color packed-pixel.
| € A minimum of 2 Mbytes of display memory are required to support all the capabilities of this display mode.

4-10

DISPLAY MODES

ADVANCE HARDWARE REFERENCE MANUAL v1.1a

graphics display mode 58h, for application programs to retain compat-

June 1996




CL-GD7555
———— C I MUS LOG IC ® Advance Application Alert — 7555-AA-4, v1.0

Programming the LCD Power-
Sequencing Time Delay
for the CL-GD7555 LCD/CRT Controller

Graphics Company - Portable Graphics Group
Cirrus Logic, Inc.

Scope

This application alert presents information not found in previous
documentation for the CL-GD7555 LCD/CRT controller.
Applicability

This document is intended to be used in conjunction with

applicable CL-GD7555 documentation to aid the system
designer.

This document applies to the following products:
v _CL-GD7555

Related Documents
— CL-GD7555 Reference Manuals

® Copyright — Cirrus Logic Inc. 1997. All rights reserved.
This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.

.. ... __________________________________________________________
Version 1.0 March 3, 1997



CL-GD7555
Programming the LCD Power-Sequencing Time Delay

i

—= CIRRUS LOGIC

1. Introduction

This application alert identifies a restriction that applies to programming the CL-GD7555 LCD power-
sequencing time delays.

2. Statement of Issue

Currently, the CL-GD7555 meets various panel power-sequencing requirements as follows. By setting
Extension register CR8C to different values, corresponding LCD power-sequencing delays result. (Refer
to Figure 1 and Table 1.) The Cirrus Logic VGA BIOS sets the default power-sequencing time delays to
32 ms between all signals (that is, CR8C[7:0] = 00h).

However, there is one restriction in programming the timing delays. All the delay settings between the dif-
ferent power sequencing signals must be set to the same value. For example, all the different time delays
(to1, tp2s tpss tpg) Must all be programmed to either 32 ms, 4 ms, 1 ms, or 256 ms. The time delays cannot
be simultaneously set to different values.

3. Solution

Beginning with CL-GD7556 and all future products, all the different time delays (tp4, tpo, tps, tps) are to
be individually programmable independent of each other to further increase design flexibility.

.
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*CR8C

(71 | [6]

5] | [4] Settings for Delay Between Beginning of

Extension Register CR8C Specified Signals

[31 | [2]

[ | [0
0 0 CR8C[7:0]=00h 32 ms
0 1 CR8C[7:0]=55h 4ms
1 0 CR8C[7:0]=AAh 1ms
1 1 CR8C[7:0]=FFh 256 ms

Table 1. Register CR8C

Note: *CR8C[7:6], CR8C[5:4], CR8C[3:2], and CR8C[1:0] must all be set to same values.

Internal
CL-GD7555 r--——T———- -~ T -7 1
Power Enable - -<— (tp: is set by CR8C[1:0]) L - - — -
Signal 25
FPVCC L ‘l
[ (tpz is set by CR8C[3:2]) to

gz:i raorlng Clock 2/and Clocks Kctive //////////////

i (tps is set by CR8C[5:4]) tp2
FRVEE “Tov| (tosis setby CRECI7:6]) [“Tor
FPDECTL | |

Figure 1. Flat Panel Power-Up and Power-Down Delay Settings

4 L
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Errata Note
for the CL-GD7555-CF LCD/CRT Controller

Portable Graphics Group
Graphics Company
Cirrus Logic, Inc.

CIRRUS LOGIC CONFIDENTIAL!

Scope and Applicability

This note presents errata for the Cirrus Logic CL-GD7555-CF
LCD/CRT controller. This document contains information that is
of a confidential nature and is not to be reproduced, copied, or
redistributed in any manner.

Related Documents
— CL-GD7555 Reference Manuals

© Copyright — Cirrus Logic Inc. 1997. All rights reserved.
This document describes a potential application of Cirrus Logic Inc. integrated circuits. No warranty is given for the
suitability of the circuitry or program code described herein for any purpose other than demonstrating functional
operation. The information contained in this document is subject to change without notice.
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The following is the list of known deviations of the CL-GD7555-CF from its design specification, as of the
date of the publication of this document.

1. Video Window Issues

1.1 Video Window Artifacts in 1024 x 768 Display Modes

Issue: When the following are true:

e CVDDis+3.00V
e The temperature of the chip case is 90° C
The VCLK frequency is at 65 MHz

Then: Artifacts such as flashing lines or repeating video data appear inside the video window.

Remedy: To secure the operational margin, in a 1024 x 768 non-interlaced display mode, reduce
the VCLK to 62 MHz. As a result, the vertical refresh rate is set to 59 Hz.

NOTE: The operating voltages of the CL-GD7555 are as follows:
e For 3.3-V operation: +3.3V x0.15V

For +5.0-V operation: +5.0V + 0.25V
1.2 Video Window Noise Caused by Vertical Interpolation Failure

Issue: When the CVDD is less than 3.6 V and VCLK frequency is 65 MHz, vertical interpolation
fails, which causes noise (that is, horizontal lines) within a video window.

Remedy: When the CVDD is +3.3 V £ 0.15V and the VCLK frequency is higher than 52 MHz, ver-
tical interpolation is disabled by the Cirrus Logic video driver.

2. PCI Clock Rate Reduction Issues

Issue: When the PCI clock frequency is set to less than 30% of MCLK frequency, then a host
CPU write to display memory can cause a system to lock up, even when Extension reg-
ister bit SR23[5] is set to 1. (This lockup also occurs on the CL-GD7555 revision CE.)

Remedy: Before reducing the PCI clock frequency, Extension register bit SRF[6] must first be setto 1.

L.____________________________________________ |
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Errata Note
for the CL-GD7556-AB LCD/CRT Controller

Portable Graphics Group
Graphics Company
Cirrus Logic, Inc.

CIRRUS LOGIC CONFIDENTIAL!

Scope and Applicability

This note presents errata for the Cirrus Logic CL-GD7556-AB
LCD/CRT controller. This document contains information that is
of a confidential nature and is not to be reproduced, copied, or
redistributed in any manner.

Related Documents
— CL-GD7556 Reference Manuals
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The following is the list of known deviations of the CL-GD7556-AB from its design specification, as of the
date of the publication of this document.

1. Hardware Configuration Issues

1.1 Issue 1:

Issue:

Remedy:

1.2 Issue 2:

Remedy:

Both Pull-Down and Pull-Up Resistors Must Be Used for Hardware
Configuration

To configure the CL-GD7556-AB hardware configuration pins (including the panel type
switch pins), as necessary connect the configuration pins to either pull-down resistors
ranging from 4.7K to 6.8K Q or pull-up resistors ranging from 10K to 20K Q. (The pull-up
resistors in the input pads necessitate the use of the pull-down resistors.) When:

o A pull-down resistor is connected, the configuration pin reads 0.
e A pull-up resistor is connected, the configuration pin reads 1.

As required for a particular configuration of the CL-GD7556-AB, connect a pull-down or
a pull-up resistor to each appropriate CL-GD7556-AB hardware configuration pin.

In the next revision of the CL-GD7556 silicon, the pull-up resistors in the CL-GD7556
inputs pads are to be removed. With this fix, only pull-up resistors need be connected as
required.

Errors in Interpretting the PCI Demonstration Board Hardware
Configuration Table

Because of the pull-up resistors that already exist in the inputs pads of the CL-GD7556-
AB chip, these Cirrus Logic PCI Demonstration Boards have been reworked:

e GDB 7555X-E-DM1-1
o GDB 7555X-A-DM2-1

The rework to the Demonstration Boards has resuited in errors in interpretting the hard-
ware configuration table that appears on the back of the Demonstration Boards.

When using the CL-GD7556-AB with the PCI Demonstration Board, interpret the hard-
ware configuration table as follows:

e 1 =0pen (or OFF)
e 0 =Closed (or ON)

In the next revision of the CL-GD7556 silicon, the pull-up resistors in the CL-GD7556
inputs pads are to be removed.

NOTE: When the CL-GD7556 silicon is fixed, the Demonstration Boards must have the
above-mentioned rework removed. Furthermore, the interpretation of the hard-
ware configuration table is to revert to the original interpretation (that is, 1 = Closed
and 0 = Open).

Mayrch 3, 1997
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High Suspend-Mode Current

Issue: The suspend-mode current is approximately 15 mA. The cause of this high suspend-mode
current is the pull-ups in the input pads described above.

Remedy: In the next revision of the CL-GD7556 silicon, the pull-up resistors in the CL-GD7556
inputs pads are to be removed. With this fix, the suspend current decreases to approxi-
mately 500 uA.

V-Port Memory Write Error

Issue: Vertical lines appear inside the video window when both the following are true:

¢ MCLK is approximately 80 MHz.
e Video data are fed from the V-Port to the video window.
These unwanted vertical lines are caused by memory write errors in the V-Port operation.

Remedy: To eliminate the vertical lines when using the CL-GD7556-AB silicon, MCLK must be
decreased to approximately 75 MHz. In the next revision of the CL-GD7556 silicon, this
issue is to be fixed.

Improper Vertical Timing Control for On-Chip TV-Out

Issue: An unstable image on a TV-type display device occurs as a result of both the vertical blank-
ing control and the vertical synchronization control not being properly implemented in the
CL-GD7556 on-chip TV-Out circuitry.

Remedy: None at the present. The impact of this artifact is minimal. In the next revision of the CL-
GD7556 silicon, this issue is to be fixed.

ESD Fails on Two Pins

Issue: The electro-static discharge test fails on the these two pins: the RESET# pin (pin 55) and
the VREF pin (pin 115). These pins fail as follows:

o ESD test fails at 50 V in the machine model. (The specification is 200 V.)
e ESD test fails at 1.5 V in the human body model. (The specification is 2000 V.)
Remedy: None at the present. In the next revision of the CL-GD7556 silicon, this issue is to be fixed.

PCI Clock Rate Reduction Issues

Issue: When the PCI clock frequency is set to less than 30% of MCLK frequency, then a host
CPU write to display memory can cause a system to lock up, even when Extension reg-
ister bit SR23[5] is set to 1. (This lockup also occurs on CL-GD7555 revision CE and CF.)

Remedy: Before reducing the PCI clock frequency, Extension register bit SRF[6] must first be setto 1.

L ]
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CL-GD7556-AC
Advance Errata Note

i

——= CIRRUS LOGIC

The following is the list of known deviations of the CL-GD7556-AC from its design specification, as of the
date of the publication of this document.

1. Relatively High Suspend-Mode Current

Issue: The suspend-mode power consumption is approximately 6 mW. This value is about:
e 20% more than that of the CL-GD7555-CF at 5V
e 2.5 times that of the CL-GD7555-CF at 3.3 V

Remedy: None at the present.

March 3, 1997 ADVANCE ERRATA NOTE — 7556-ERR-1, Rev. 1.01
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