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Preface 

This publication describes the components of the IBM Personal 
System/2™ Model 25 (Type 8525) and their interaction. 

The information in this publication is for reference and is intended for 
hardware and software designers, programmers, engineers, and 
others who need to understand the design and operation of the Type 
8525. 

This manual is divided into the following sections: 

Section 1. "System Board" discusses the functions of the system 
board. 

Section 2. "Coprocessor" describes the 8087-2 Math Co­
processor and provides programming and hardware interface 
information. 

Section 3. "Power Supply" provides electrical input/output spec­
ifications as well as a theory of operation for the power supply. 

Section 4. "Keyboard" discusses the hardware, function, 
encoding, and layouts of the keyboards. 

Section 5. "System BIOS" describes the basic input/output 
system and the interrupt interfaces. This section also contains a 
BIOS memory map, descriptions of vectors with special 
meanings, and a set of low memory maps. 

Section 6. "Instruction Set" provides a quick reference for the 
8086 and 8087 assembly instruction set. 

Section 7. "Characters and Keystrokes" supplies the decimal 
and hexadecimal values for characters. 

A Glossary, Bibliography, and Index are also provided. 

TM IBM Personal System/2 is a trademark of the International Business 
Machines Corporation. 

iii 



Prerequisite Publications 

• IBM Personal System/2 Model 25 (Type 8525) Guide to 
Operations. 

Suggested Related Publications 

• BASIC for the IBM Personal Computer 

• Disk Operating System (DOS) 

• Hardware Maintenance Service 

• Hardware Maintenance Reference 

• Macro Assembler for the IBM Personal Computer. 

Additional Information 

• Additional technical information for the IBM Personal System/2 
Model 25 (Type 8525) is available from the Technical Directory. 
To receive a free copy of the Technical Directory, call toll free 
1-800-iBM-PCTB, Monday through Friday, 8:00 a.m. to 8:00 p.m., 
Eastern Time. 
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General Description 

The IBM Personal System/2™ Model 25 (Type 8525) is a highly inte­
grated system using five gate arrays: two for microprocessor 
support, two for video support, and one for the diskette controller 
support. The major functional areas are: 

• 8086-2 microprocessor and its support logic 

• 512K read/write memory standard, with an additional 128K 
optional for a total of 640K 

• 64K read-only memory (ROM) 

• Input/Output (I/O) channel 

• Integrated I/O functions 

Color/graphics subsystem 
Diskette drive interface 
Fixed disk connector 
Serial port 
Parallel port 
Keyboard and pointing device ports. 

System dc power and a 'power good' signal from the power supply 
enter the system board through a 12-pin connector. Other connectors 
on the system board are for attaching the keyboard, pointing device, 
coprocessor, display, earphone, serial and parallel devices, fan, and 
storage media. 

Two 62-pin card-edge sockets are attached to a vertical expansion 
bus that is mounted to the system board. The I/O channel is extended 
to these two I/O slots. 

TM IBM Personal System/2 is a trademark of the International Business 
Machines Corporation. 

System Board 1-3 



System Functional Diagram 

8086 

00-07 

08-015 

System 
Support 
Gate 
Array 

8087 
00-07 

08-015 

640K 
RAM 

1/0 Channel 

1/0 
Support 
Gate 
Array 

Figure 1-1. System Functional Diagram 
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Microprocessor 

The Intel 8086-2 is a 16-bit microprocessor with a 16-bit external data 
bus, operating at 8 MHz. The microprocessor supports the same 
20-bit addressing as IBM Personal Computers that use the 8088 
microprocessor. The Type 8525 uses a 16-bit data bus with the sys­
tem's read-only and readlwrite memory, and an 8-bit data bus for all 
110 and direct memory access (OMA) operations. 

The memory read and write are 16-bit operations and take four clock 
cycles of 125 ns, with no wait states, for a cycle time of 500 ns. 
Normal 1/0 operations are 8-bit operations and take eight clock 
cycles, including four wait states, for a cycle time of 1 j.ls. A signal on 
the 1/0 channel, 1/0 channel ready (1/0 CH ROY), allows slower 
devices to add more wait states to 1/0 and OMA operations (see "1/0 
Channel" later in this section). 

Logic has been added to the system board to support options for the 
IBM Personal Computer family. This includes converting 16-bit oper­
ations to sequential 8-bit operations, inserting wait states into all 1/0 
and OMA operations, and delaying microprocessor cycles to ensure 
address setup times greater than or equal to the 8088-based systems. 

The 8086-2 supports 16-bit operations, including multiply and divide, 
and 20-bit addressing to access 1 M (M = 1,048,576) of address 
space. It also operates in maximum mode, so a math coprocessor 
can be added as a feature. Memory is mapped as follows: 

Hex Address 

00000 - 9FFFF 

AOOOO - BFFFF 

COOOO - EFFFF 

FOOoo - FFFFF 

Function 

640K Read/Write Memory 

Video Buffer 

Reserved for BIOS on I/O Channel 

System ROM 

Figure 1-2. Memory Map 

System Board 1-5 



The microprocessor is supported by two high-function support 
devices: a system support gate array and an I/O support gate array. 

System Support Gate Array 

The system support gate array contains the bus controller, the 
memory controller and parity checker, the wait-state generator and 
bus conversion logic, the system clock generator, and the DMA page 
register and support logic. 

Bus Controller 

The Type 8525 has three bus masters on the local bus: the micro­
processor, the coprocessor, and the system support gate array. The 
gate array seizes the bus to generate memory refresh and DMA bus 
cycles. It controls two request/grant lines (CPU RQ/GT and NPU 

RQ/GT). One is connected to the microprocessor and the other to the 
coprocessor. 

When the coprocessor is not installed, the gat8 array generates a 
request pulse to the microprocessor to get control of the bus. The 
microprocessor then gives control of the bus and pulses the same 
line to indicate a grant. When the coprocessor is installed, the gate 
array generates this pulse to the coprocessor. If the coprocessor has 
control of the bus, it grants control to the gate array. If the 
coprocessor is not in control, it relays the request to the micro­
processor and relays the grant back to the gate array. This arrange­
ment gives the gate array the highest priority use of the bus. 

Memory Controller and Parity Checker 

The memory controller functions of the gate array control memory 
and generate the memory refresh. Memory must be refreshed once 
every 4 ms. Memory refresh takes nine clock cycles of 125 ns 
through a dedicated refresh channel within the gate array. 

The parity checker function generates the parity bits for system 
memory and activates the '-parity check' signal when a parity error is 
detected. Only the read/write memory on the system board is 
checked. 
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Bus Conversion Logic and Walt-State Generator 

The bus conversion logic converts word transfers to I/O devices into 2 
single-byte transfers. Sixteen-bit transfers are only supported for the 
system's read-only and readlwrite memory. 

Additional logic generates the needed wait states for the micro­
processor bus cycles to 1/0 devices. This logic monitors the '1/0 CH 
ROY' line to determine the wait states required. 

System Clock Generator 

The system clock generator uses a 48 MHz input that is internally 
divided to give the output clock signal of 8 MHz with a 33% duty 
cycle. It also generates a 1.84 MHz signal for the serial port. 

The clock generator generates the 'reset' signal after sensing the 
'power good' signal from the power supply. 
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1/0 Support Gate Array 

The 110 support gate array contains the chip select (CS) logic, key­
board and pointing device controller, and 110 ports. It also contains 
the interrupt controller. 

Chip Select Logic 

The gate array controls the following CS signals on the system board: 

• Serial port 

• Diskette controller 

• Video controller 

• Parallel port 

• Fixed disk controller 

Each select line can be disabled by programming the System Board 
Control register, address hex 65. When the bit is set to 1, that func­
tion of the system board is enabled. Bit 7, parallel port output enable, 
enables the parallel port's output drivers. 

When the signal is enabled, the CS signal is generated to start a read 
or write operation, and the read and write signals to the 110 channel 
are blocked. When the signal is disabled, the CS signal is not gener­
ated, and all read and write operations are directed to the 110 
channel. This register is read/write. 

Bit Function 

7 Parallel Port Output Enable 
6 Reserved = 0 
5 Reserved = 0 
4 Serial CS 
3 Diskette CS 
2 Video CS 
1 Parallel Port CS 
o Fixed Disk CS 

Figure 1-3. System Board Control Register, Hex 65 
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The three timers are programmable and are used by the system as 
follows: 

Channel 0 is a general-purpose timer providing a constant time base. 

Channel 0 

GATE 0 

ClK IN 0 
ClK OUT 0 

System Timer 

Tied High 
1.19 MHz OSC 
IRQO 

Channel 1 is for internal diagnostic tests. 

Channel 1 

GATE 1 

ClK IN 1 

ClKOUT 1 

Diagnostic 

Tied High 
-RAS_SIP from system support gate array 
Not connected 

Channel 2 supports the tone generation for the audio. 

Channel 2 

GATE 2 

ClK IN 2 

ClKOUT 2 

Tone Generation 

Controlled by bit 0 at port hex 61 
1.19 MHz OSC 
To the beeper data of the 110 support gate array 
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