
• Apple Technical Procedures 

Apple IIGS� 

Technical Procedures 

o TABLE OF CONTENTS� 

section 1 ­
Basics 

section 2­
Take-Apart 

Section 3­
Diagnostics 

1.2 Product Description� 
1.2 Apple IIGS Features� 
1.3 Apple IIGS, 1 MB Features� 
1.5 Connector Identification� 
1.5 Back Panel� 
1.5 Internal Connectors� 
1.6 Theory of Operation Overview� 
1.6 Introduction� 
1.6 Apple IIGS and IIGS, 1 MB Logic Board� 
1.9 Power Supply� 
1.9 Apple Desktop Bus Keyboard and Mouse� 

2.3 Electrostatic Discharge Prevention� 
2.3 What Is ESD?� 
2.3 Rules to Follow� 
2.5 Top Cover� 
2.7 Power Supply� 
2.9 Case Hinge� 
2.11 Main Logic Board� 
2.13 Apple Desktop Bus Keyboard� 

3.2 Introduction� 
3.2 General Information� 
3.2 Before You Start� 
3.2 Built-In Diagnostics� 
3.3 Things to Remember� 
3.5 Apple II Diagnostic Disk� 
3.5 Materials Required� 
3.5 Main Menu Selections� 
3.6 Choose Tests� 
3.9 Options� 
3.10 Special� 
3.11 Running the Diagnostics� 
3.14 Running the Memory Card Tests� 
3.16 Test Failures� 

Apple IIGS rev. Apr 90 Contents / i 



Section 4­
Troubleshooting 

Section 5­�
Additional� 
Procedures� 

Section 6­
Upgrade for 
Apple lie 

4.2 Introduction� 
4.2 General Information� 
4.2 Before You Start� 
4.2 How to Use the Symptom Chart� 
4.3 Things to Remember� 
4.5 Apple IIGS Symptom Chart� 
4.5 System Problems� 
4.5 Video Problems� 
4.6 Drive Problems� 
4.6 Peripheral Problems� 
4.7 Miscellaneous Problems� 

5.2 Apple IIGS Fan Kit� 
5.2 ProFile Interface Card Modification� 
5.4 Apple IIGS Memory Expansion Card� 
5.4 Introduction� 
5.6 Troubleshooting� 
5.6 ROM and Video Graphics Controller Upgrades� 
5.6 Introduction� 
5.6 ROM Upgrade� 
5.8 VGC Upgrade� 
5.10 Keyswitches� 
5.11 Battery Verification� 
5.11 Introduction� 
5.11 Verification Procedure� 
5.13 Battery Replacement� 
5.13 Introduction� 
5.14 Apple IIGS� 

5.16 Apple IIGS, 1 MB� 
5.18 Shield Tabs� 
5.18 Apple IIGS� 

5.19 Apple IIGS, 1 MB� 

6.2 Apple IIGS Upgrade for the Apple lIe� 
6.2 Introduction� 
6.2 Things to Remember� 
6.3 Materials Required� 
6.3 Installation Instructions� 
6.8 Apple lIe Extended Keyboard Modification� 

ii / Contents rev. Apr 90 Apple IIGS 



Illustrated IPL.3 Main Assembly (Figure 1) 
PartsUst IPL.5 Base Assembly (Figure 2) 

IPL.6 Logic Boards 
IPL.7 Keyboard (Figure 3) 
IPL.9 Mouse (Figure 4) 
IPL.ll Cables (Figure 5) 
IPL.13 Upgrade (Figure 6) 

©Apple Computer, Inc., 1986 - 1990. No portion of this document may be reproduced in any 
form without the written permission of Apple Computer, Inc. 

Apple Desktop Bus is a trademark of Apple Computer, Inc. 

Apple JIGS, AppleTalk, UniDisk, Apple, and the Apple logo are registered trademarks of Apple 
Computer, Inc. 

Apple IIGS rev. Apr 90 Contents / iii 



'* Apple Technical Procedures 

Apple IIGS 

section 1- Basics 

o CONTENTS 

1.2 Product Description� 
1.2 Apple IIGS Features� 
1.3 Apple IIGS, 1 MB Features� 
1.5 Connector Identification� 
1.5 Back Panel� 
1.5 Internal Connectors� 
1.6 Theory of Operation Overview� 
1.6 Introduction� 
1.6 Apple IIGS and IIGS, 1 MB Logic Board� 
1.9 Power Supply� 
1.9 Apple Desktop Keyboard and Mouse� 

Apple IIGS rev. Aug 89 Basics /1.1 



o PRODUCT DESCRIPTION� 

Apple UGS 
Features 

The Apple IIGS incorporates many features of the 
Apple lIe and the Apple lIe, making it possible to run 
many of the existing programs. The Apple IIGS supports 
the same peripherals as the Apple lIe. 

The Apple IIGS includes these new or improved features 
(as compared to the Apple lIe or Apple lIe): 

•� A 16-bit, 65C816 microprocessor. The 65C816 can 
run at 2.8 MHz or at 1 MHz (selectable by the user 
or the application). 

•� A minimum memory configuration of 256K. 

•� The Apple Desktop BUS™, a simple I/O port that 
supports the detached keyboard and built-in mouse 
interface. This provides an inexpensive way to 
connect additional input devices. 

•� A built-in real-time clock, powered by a long-life 
battery. 

•� Built-in RGB and NTSC (composite) video outputs. 

•� The standard video modes include colored text (RGB 
only) and colored borders. 

•� Two super-high-resolution graphics display modes. 
Double Hi-Res is 320 x 200 pixels with sixteen 
colors. Super Hi-Res is 640 x 200 pixels with four 
colors. 

•� New sound-generating abilities from a special­
purpose sound synthesizer IC that has fifteen 
independent voices. 

•� A built-in AppleTalk® interface. 
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Apple JIGS, 1 MB 
Features 

Control 
Panel 

The Apple IIGS, 1 MB is the next generation in the 
Apple lIGS line. The system is designed to provide 
faster boot time, greater memory, and more built-in 
ROM-based tools. 

The Apple IIGS, 1 MB includes these new or improved 
features (as compared to the Apple lIGS): 

•� A minimum memory configuration of 1 MB 

•� Two 128K ROMs for a total of 256K, double the 
ROM space 

•� A new keyboard microcontroller 

•� A new and improved FPI chip called the CYA, 
(Control Your Apple) 

•� A built-in real-time clock, powered by a long-life 
battery in a battery holder for ease of replacement 

•� Built-in RGB and NTSC (composite) video outputs 

•� Improved built-in ROM-based sound-generating� 
abilities� 

•� AppleTalk availability on slots 1 and 2 

•� Faster 800K drive support 

The Control Panel is a resident utility program that 
can be accessed from the keyboard. The operating 
speed, video display modes, I/O port assignments, and 
slot allocations can all be changed from this utility. 

The Apple IIGS, 1 MB has a molex connector at location 
C7. If a jumper is installed on the connector, access to 
the Control Panel is denied. If a jumper is not 
installed, access to the Control Panel is available. 
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o CONNECTOR IDENTIFICATION� 

Back 
Panel 

Internal 
Connectors 

The back panel of the Apple IIGS and IIGS, 1 MB logic 
board has eight ports, which are listed below. The 
number beside the port name corresponds to the 
numbered arrow in Figure 1 for the IIGS and in Figure 2 
for the IIGs, 1 MB logic board. 

1) Apple Desktop Bus� 
2) Composite video� 
3) RGB video� 
4) Disk I/O� 
5) Game I/O� 
6) Serial 1� 
7) Serial 2� 
8) Earphone� 

There are seven connectors on the Apple IIGS logic 
board and five connectors on the IIGS, 1 MB logic board. 
Some of these connectors can only be found on an Apple 
Service exchange module or a retrofit board. The letter 
beside the connector name corresponds to the lettered 
arrow in Figure 1 for the IIGS and in Figure 2 for the 
IIGs, 1 MB logic board. 

A) Power connector for the Apple lie (retrofit 
only) 

B) Power connector for the Apple IIGS system 
C) Fan connector (additional kit) 
D) Numeric keypad connector for the Apple IIe 

keypad (retrofit only) 
E) Game I/O connector 
F) Keyboard connector for the Apple lIe 

(retrofit only) 
G) Speaker connector 
H) Control panel bypass 
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FIGURE 1� 

FIGURE 2� 
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o THEORY OF OPERATION OVERVIEW� 

Introduction 

Apple IIGS 
and JIGS, 1 MB 
Logic Board 

Mega /lIe 

The Apple IIGS and IIGS, 1 MB is made up of three basic 
modules: the logic board, the power supply, and the 
Apple Desktop Bus Keyboard. This section will give 
you the necessary information to perform logical 
troubleshooting on the Apple IIGS. The information 
here includes a description of each module and the 
various functions it performs. 

The logic board is the heart of the system. The CPU is 
the 65C816, a 16-bit CMOS microprocessor that is 
compatible with the 6502 and 65C02. 

The Apple IIGS logic board is divided into two 
subsystems: the Mega II IC provides support for 
existing Apple II software; the Fast Processor Interface 
IC (FPI) provides the new functions for the Apple II 
family. 

The Apple IIGS. 1 MB logic board is divided into two 
subsystems: the Mega II IC provides support for 
existing Apple II software; the Control Your Apple 
(CYA) ASIC provides additional functions for the Apple 
II family. 

The Mega II is a custom IC and is found on both the 
Apple IIGS and the Apple IIGS, 1 MB logic boards. It 
performs the functions of the following lIe components: 

• MMU (Memory Management Unit) Custom IC 
• IOU (Input/Output Unit) Custom IC 
• Character Generator ROMs (8 languages) 
• TMG (Timing Management Generator) IC 
• GLU (General Logic Unit) IC 

In addition, it provides: 

• Support of additional RAM 
• Video logic 

The Mega II IC is a full-function Apple II, providing 
the traditional support of slots as well as the support of 
the built-in ports. 
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Fast 
Processor 
Interface IC 

Control 
Your 
Apple ASIC 

The FPI is only on the Apple IIGS and provides the 
following: 

•� Support of additional RAM 

•� I/O "shadowing" on page 1 (Jhis allows I/O reads 
to be done at full system speed.) 

The CYA is only on the Apple IIGS, 1 MB and provides 
the following: 

•� Support of additional RAM and ROM on the fast side 

•� I/O "shadowing" on page 1 and 2 (This allows I/O 
reads to be done at full system speed.) 

All� communication with the outside world has to go 
through the Mega II Ie. The system has to run at 1 
MHz to remain compatible with all the existing 
interface cards and various peripherals. 

The fast side of the Apple IIGS or IIGS, 1 MB is 
controlled by either the FPI or CYA, respectively. Both 
of these ICs are the processor and memory controller 
for the fast side. The term fast side will be used 
generically to explain how the machine operates. 

During normal operation, the fast side of the system 
runs at 2.8 MHz and the Mega II side at 1 MHz. 
However, when it is necessary for the CPU to access an 
I/O port or a RAM location on the Mega II side of the 
system, the system is briefly slowed to 1 MHz and 
synchronized with the Mega II timing so that the access 
can be accomplished. When the access is complete, the 
fast side returns to the normal 2.8 MHz operating 
speed, and the Mega II continues at 1 MHz. 
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FPI andCYA 
Differences 

Video 
Graphics 
Controller 

Siotmaker 

Keyboard 
General 
Logic Unit 

The following chart summarizes the differences in the 
FPI and CYA RAM and ROM built-in capabilities 

Feature FPI CYA 

Memory-Mega II side 128K 128K 
Memory-fast side 128K 1 MB 
Total memory 2S6K 1.128 MB 

ROM One 1 Megabit Two 1 Megabit 

ToolBox routines RAM-based ROM-based 

The Video Graphics Controller (VGC) is a custom IC that 
provides 

• Improved support of existing Apple II video 
• New video display with borders 
• New video modes 
• An interface to the real-time clock chip 
• Interrupt handling 

The Slotmaker is a custom IC that generates control 
signals for the Apple II family I/O bus. The Slotmaker 
decides which of more than two dozen select lines to 
enable by the information it receives from the Mega II. 

The keyboard General Logic Unit (GLU) works in 
conjunction with the keyboard microcontroller to form 
an intelligent input device interface. 
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Sound 
General 
Logic Unit 

Apple 
Desktop 
Bus 

IWM 
Disk 
Controller 

Memory 
Expansion 
Slot 

Power 
Supply 

Apple Desktop Bus 
Keyboard and 
Mouse 

The sound General Logic Unit (GLU) serves as an 
interface between the sound chip, the reserved 
64K by 8 dynamic RAM (used by the sound chip), and 
the Apple IIGS system. 

The Apple Desktop Bus is a method and protocol for 
connecting input devices with computers. The Apple 
IIGS controls the flow of data to all connected devices 
by issuing various commands through the Apple Desktop 
Bus. All devices connect with the Apple IIGS via a 
3-wire shared bus that uses 4-pin mini DIN jacks at 
each device. A total of 16 devices can be connected to 
the bus. 

The Apple IIGS uses 3.5-inch micro-floppy disk drives 
that utilize the Group Code Recording (GCR) disk 
format. The IWM, a self-contained disk controller card 
on one IC, simplifies the microprocessor's task of 
reading and writing data to and from the disk drives. 

The memory expansion slot allows you to add a 
memory card holding up to 4 megabytes of RAM or 
896K of ROM memory. This slot supports memory only. 

The power supply operates on standard line voltage 
and outputs various DC voltages, which are used by the 
logic board and by some peripheral devices (such as 
UniDisk™ and UniDisk 3.5). 

The keyboard connects to the Apple Desktop Bus port 
on the rear of the Apple IIGS. The keyboard has its 
own microprocessor, which is called the keyboard 
microcontroller. 

All devices that are made for the Apple Desktop Bus 
have some kind of microprocessor that makes them 
intelligent devices. All except the mouse have ports 
for connecting other devices. The mouse must be the 
last device attached to the Apple Desktop Bus because 
the mouse has no port for connecting additional devices. 
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