












































































































































































































































































F8680 PC/CHIP Incorporating a Display Overlay • 

Monitoring for Stylus Contact 
The F8680 external SuperState R interrupt feature is fundamental to overlay 
management. Every time the user puts the stylus down on the conductive overlay, 
the comparator generates a "stylus contact" interrupt. This interrupt causes a switch 
to SuperState R mode, which then reads the x-y coordinates from the AID converter. 

Typically, the F8680 chip will request 15-25 coordinate pairs per second, allowing 
the CPU enough time to process each set of coordinates and act appropriately (often 
by drawing pixels on the LCD panel to match the stylus movement). 

Monitoring a Control Panel 
The pen-based PC will generally provide several function buttons to activate special 
operations. These buttons can be connected to spare PS pins that are programmed as 
external SuperState R inputs. In this way, pressing a button can cause a switch to 
SuperState R mode, which will service the event appropriately. 
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• Connecting a Digital-to-Analog Converter F8680 PC/CHIP 

Connecting a Digital-to-Analog Converter 

11-4 

You must incorporate a digital-to-analog (D/A) converter in your design when you 
need to interface with an analog control circuit. The design of the analog circuit 
itself dictates what type of driver circuit you will have to provide. However, the 
interfacing of the D/A converter itself is predictable and is typically done as shown 
in Figure 11-2. 

Figure 11-2. Incorporating the D/A Converter 

F8608 A07542 

IOW* 0 "'0 WR* 
RESETORV* -"'0 ClR* 

PSI 0 CS* 

AOR1:0 ) A1:0 

R03:0 ~ 03:0 Vout ~ 
" Vref 

Voltage 
Reference 

Notes: 
1. The R07542 is a O/A conv~rter from Maxim Integrated Products. 

to Analog 
Control 
Circuit 

2. PSI is programmed to decode lID writes at any available address. 
3. RESETORV* is derived from RESETORV. Refer to Chapter 10 for 

XT-bus reset information. 
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F8680 PC/CHIP Connecting an Analog-to-Digital Converter • 

Connecting an Analog-to-Digital Converter 

You can use an analog-to-digital (A/D) converter circuit for a variety of monitoring 
functions, such as the battery voltage monitor circuit shown in Chapter 5. 
Connecting an AID converter is typically done as shown in Figure 11-3. 

Figure 11-3. Incorporating the AID Converter 

FBSBII MAX1611 

r o 
CS* 

Ain .1.. ... .tr-- Voltage 
PS4 BUSY* :J to Monitor 
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PSHCSJ ° RO* Bofs 

RD7:0 I( OB7:0 
'4 

Vref 

Voltage 
Reference 

Notes: 
1. The MAX160 is an A/D converter from Maxim Integrated Products. 
2. PSI is programmed to decode I/O reads at any available address. 
3. Using PS4 to monitor BUSY* is optional; data is always ready 

4~s after RO* is pulled low. 
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• Emulating the Real-Time Clock F8680 PC/CHIP 

Emulating the Real-Time Clock 

11-6 

You can use the continuous time-of-day clock of the F8680 chip to simulate the 
presence of the Motorola 6818-type Real-Time Clock (RTC) with CMOS RAM. 
In fact, the CHIPS SuperState R code that provides the basic DMA handling for 
the F8680 chip also provides basic RTCfCMOS RAM emulation at I/O ports 
070-071, as in AT-type systems. An applications note in Chapter 10 of the 
F8680 PC/CHIP Programmer's Reference Manual provides information on 
expanding the RTC emulation. 
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APPENDIX A 

Processor Architecture 

Chips and Technologies, Inc. has engineered the central processor of the F8680 
single-chip PC to provide compatibility with the 8086 microprocessor yet perform 
like an 80286 microprocessor. The SuperState R extensions to the 8086 architecture 
are extensions in concept only, as the F8680 architecture includes these extensions 
as an integral part of the chip design. The CMOS processor provides operation at 
clock rates from DC to full speed. 

Processor Pipeline 

The F8680 CPU uses a pipeline to streamline the flow of instruction execution. 
Once the pipeline is loaded, the execution of one instruction overlaps with the 
fetching and decoding of other instructions and instruction operands. This process 
significantly reduces the overall time required to execute each instruction. 

The instructions that pass through the pipeline are processed in four stages: decode, 
operand read, instruction execution, and operand write. The relationship among 
these stages is illustrated in Figure A-I. 

Chips and Technologies, Inc. PRELIMINARY A·1 



• Processor Pipeline F8680 PC/CHIP 

A-2 

Figure A-1. Processor Pipeline 
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The pipeline stages operate as follows: 

• The CPU fetches the instruction opcode pointed to by CS:IP any time the system 
buses are free and the instruction fetch register is empty. 

e Once an instruction opcode is available, it is decoded to determine whether 
operands are needed. If a memory operand is required, it is fetched. 

• Once the instruction opcode and memory operand are available, the processor 
branches to the appropriate routine in microcode and executes the instruction. 

• If required, the result of the operation is written to memory. 

These operations overlap from one instruction to the next. For example, while one 
instruction is being decoded, the next is being fetched. Therefore, the instruction 
execution rate cannot be detennined simply by counting CPU clock cycles. The 
actual instruction throughput depends on the type and sequence of instructions and 
how well their execution can be made to overlap. 
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F8680 PC/CHIP Performance Reduction • 

For this reason, the F8680 PC/CHIP Programmer's Reference describes instruction 
processing in terms of flows, that is, the number of cycles from the start of the 
pipeline to the end. Actual instruction processing time will almost always be 
considerably less than the sum of all discrete operations taking place. 

A configuration bit is provided in CREG OB to disable overlap in instruction 
execution. This bit is generally set only for diagnostic purposes. However, it can 
also effect a performance reduction similar to that offered by CREG OA, as 
described below. 

Performance Reduction 

A configuration register is provided at CREG OA for performance reduction. This 
feature is available as a power-saving measure that is most effective when used with 
DRAM. The feature inserts the programmed number of idle cycles between 
execution of each instruction. The delay is introduced only between instructions, not 
between iterations of the same instruction (such as one with a REPeat prefix). 

The performance reduction that results depends heavily on the instruction mix being 
executed. For example, if a series of string move instructions is being executed, the 
programmed performance reduction has little effect. In this case, a more effective 
means of decreasing DRAM accesses might be to disable the processing pipeline 
overlap feature (CREG OB). 
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8086,1-1,1-3,1-6,1-11,2-12 
8254,1-9 ' 
8259, 1-9 
82C450, 2-8, 4-10 
82C455, 2-6, 4-8 
82C605, 9-9-9-10 
82C710, 2-8, 6-7, 7-1, 7-3, 9-11,10-6 
82C765, 2-6, 7-1, 7-3 

A 

ACDCLK, 4-4, 5-7 
ACK, 9-5, 9-7-9-9 
Acknowledge, 7-3, 8-1, 9-5, 9-7,10-6 
Addressing 

1/0,1-5,1-11,5-7,6-6,7-1-7-3,8-1,8-3-8-4, 
8-6,9-6,9-8-9-10 

memory, 2-8, 3-5, 3-7, 3-13, 3-17 
ALE, 8-4 
Application Programs, 1-1, 1-3-1-5, 1-8-1-10, 

1-12,2-1,2-10,3-5,3-16 
Architecture, 1-1, 1-4, 1-10, 10-4, 10-6 
AUTOFD, 9-6, 9-8 

B 

Background, 1-9 
Backlighting, 2-4, 4-6, 5-2 
Bank switching, 1-8, 3-2-3-3, 3-22 
Batteries, 2-2, 2-4, 2-6, 3-20, 5-2, 5-9-5-10, 11-4 
BIOS, 1-4-1-5,2-2,3-16-3-17 

Boundary, 3-7, 3-13, 3-17, 3-20 
BSY,3-21 
Buffering, 3-21-3-22, 3-24, 6-4, 9-8,10-6 
Buses, 1-4, 1-6, 1-8, 1-10, 1-13,2-12, 3-1, 3-5, 

c 

3-7-3-8,3-14,3-16-3-17,3-21-3-22, 
3-24,4-1-4-2,6-4,6-7,7-1-7-3,8-1,8-4, 
9-5,10-1,10-3,10-6,11-3 

Carrier, 9-3 
CAS, 3-9 
Cascading, 10-5 
Cells, 4-4 
Centronics, 9-5 
CGA, 1-8-1-9, 4-5, 4-8 
CHS,4-5 
CLKCANRUN, 5-7 
Configuration 

memory, 3-1 
Controller 

CRT, 4-4-4-5 
Graphics, 1-9, 3-6, 4-8, 5-7 
Interrupt, 1-9, 10-5 
keyboard, 6-6 
~emory, 1-8,3-1,3-5,3-9,3-14,3-16,3-26 

CPU, 1-5-1-6, 1-8, 1-11,3-2-3-3,3-5,11-1, 
11-3 

CPUCLK,3-7 
CREG, 3-3, 3-5, 3-7, 3-9, 3-14, 3-20, 3-26, 

4-2-4-5,4-8,5-2-5-3 
CRT, 1-9,4-1,4-7,4-10 
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D 

Decoding, 1-11,2-4,2-6,3-1-3-3,3-5,3-8,5-7, 
6-4,7-2-7-3,8-3-8-4,8-6,9-8-9-10, 11-3 

Desktop, 2-8 
Digital-to-analog CD/A) converter, 11-3 
Digitizing, 2-10 
Display, 4-2, 4-7 
DMA 

See Controller, DMA 
DOTCLOCK, 4-2, 4-5 
Drivers, 3-18, 6-7, 9-3,10-7 
Duty, 4-4, 5-7 

E 

EGOUT,4-5 
Embedded controller, 2-12, 11-1 
EMS, 1-8, 2-2, 2-4, 2-8 
Emulation, 6-6 
Execute-In-Place, 2-2 
EXTSS, 5-7 

F 

FDC, 7-1-7-3 
FET,4-6 
Fetching, 1-6, 1-11 
Flags, 1-11 
Flat-pack, 4-8, 4-10 
Floppy, 2-6, 2-8,7-1,7-3,9-11,10-4 
Foreground, 1-9 
Frequencies, 1-11, 2-6, 4-4, 5-7 

G 

GENB, 4-5, 4-8 
GRACS, 4-1 
GRAOE,4-1 
Graphics 

See Controller, graphics 
GRAWE,4-2 

F8680 Single-Chip PC 

H 

Handler 
interrupt, 1-5 

Hard disk, 1-5,2-4,2-6,2-8,3-27,7-1,8-1, 
8-3-8-4, 8-6, 9-6, 9-11 
High-resolution, 2-8, 4-1, 4-8, 4-10 
HS, 4-2, 4-5, 4-7 

I 

I/O operations, 1-3, 1-5 
IBM, 1-9,6-6 
IF ACTIVE, 5-7 
INIT, 9-6, 9-8 
Initialization, 1-4, 6-1, 9-6, 9-8 
INT, 1-5,7-2,10-5 
Intercepting, 1-3-1-5, 6-6 
Interfacing, 1-8, 1-11,2-6,2-8,2-10,3-6,3-9, 

3-13-3-14,3-16,3-18,3-20-3-21, 
3-26-3-27,4-1,6-1,6-3,6-6-6-7,7-1, 
8-1,8-4,9-1-9-3,9-5,9-8,11-3 

Interference, 1-13 
Interrupts 

See Controller, interrupt 
IOCHCK, 1-10 
lOR, 7-2, 8-1, 8-4 
lOW, 7-2,8-1,8-4 
IRQ, 1-5,2-10,9-8,10-4 
IRQEN, 9-8-9-9 

K 

Keyboard, 2-2, 2-6, 5-8, 6-1-6-5, 10-4 

L 

Laptop, 2-4 
LCD panels, 1-9, 1-11,4-2,4-4 
LFEAT, 4-3, 4-6, 7-3, 8-2 
LP, 4-2, 4-4-4-5 
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F8680 Single-Chip PC 

M 

MAD24,5-7 
Management 

memory, 1-8 
power, 2-2, 2-4, 5-1 
system, 1-3 

MaskROM, 3-26 
Maxim, 11-3 
MCCEl,3-21 
MCCE2,3-21 
MCRDY, 3-21 
Memory 

conventional, 2-2, 2-4 
system, 1-8,2-6,3-8,3-14,3-17,3-22 

Memory cards, 1-4, 1-8,2-2,3-18,3-20-3-24, 
3-26-3-27,5-7 

Memory controller 
See Controller, memory 

Memory mapping, 3-1-3-3 
MEMR,3-17 
MEMW,3-17 
Microcode, 1-6, 1-9 
MicroTouch,11-2 
MINTR,1O-5 
MIPS, 1-11,5-7 
Mode 

graphics, 1-9 
page, 3-6, 3-9 
text, 1-9,4-8 

Modem, 9-1-9-3 
Monitoring, 1-3-1-5, 1-10-1-11,2-2,2-4,2-10, 

2-12,3-21,5-1-5-2,5-6,5-9,6-2,11-4 
Motorola, 11-5 
Mouse, 6-7, 7-1, 9-11,10-5,11-1 
MS-DOS, 1-8,2-10 

N 

N-key rollover, 6-5 
NEC, 7-1, 9-11 
NMI,I-1O 

o 
Oscillator, 5-2, 5-5 
OSCPW, 5-2-5-3, 5-5 
OTPROM, 3-26 
Overhead, 6-7 
Overlap, 3-5 
Overlay, 2-10,11-1-11-3 

p 

Package, 1-6,4-8,4-10 
Page frames, 1-8 
Palmtop, 2-2 

Index. 

Parallel, 2-8, 7-1, 9-5-9-6, 9-8, 9-10-9-11,10-4 
PCMCIA, 1-4, 1-8, 1-11,2-2,3-5-3-6,3-16, 

3-18-3-24,3-26-3-27,8-4 
PCS, 5-7 
PE,9-6-9-8 
Pen-based, 2-10, 11-1, 11-3 
Performance, 1-6,2-2,2-4 2-6 2-8 2-12 3-1 , , , , , 

3-5,3-13,3-16,3-26,5-11 
Periodic, 1-4, 1-10, 3-9, 3-13, 5-7 -5-8, 5-10, 6-4 
Peripheral devices, 1-5, 5-6, 5-8, 10-6 
PGM,3-21 
Piezoelectric, 10-7 
Pixels, 1-9,4-2,4-4-4-5, 11-3 
POFF,5-2 
Polling, 1-11 
Portable, 2-6, 6-1 
Ports, 1-5,2-8,2-12,3-27,6-6-6-7,9-5,9-8, 

11-6 
Power-down, 1-4,4-8,5-1,5-3-5-4,9-4 
Power-up, 1-4, 3-3, 5-1-5-3, 5-7, 6-1 
Printer, 9-5-9-9 
Programmable chip select, 7-1,8-1 
Programmable pins, 1-10-1-11,2-2,2-4,2-6, 

2-10,3-23,3-27,4-2,4-6,4-8,5-2, 
5-6-5-9, 8-1, 9-4, 9-8-9-9, 10-5 

PROM, 3-16-3-17, 3-27 
Pseudo-SRAM (PSRAM), 1-8,3-5,3-14 
PWRUP, 1-10,5-1-5-4,6-4 
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R 

RAM, 1-8,2-2,2-4,2-8,3-2-3-3,3-5-3-8 3-14 
3-16-3-18,3-22-3-23,3-26,4-1O,li-6 ' 

RAS, 3-9 
RDY, 3-21 
Receivers, 6-7, 9-3 
REFRESH, 3-14, 3-21 
REG,3-21-3-24 
Registers 

configuration, 1-5, 5-3 
segment, 1-6 

Relax/Retire, 2-6, 4-8 
Reset, 1-4,4-8,7-2,8-1,8-3-8-4,9-4,10-3,11-4 
RESETDRV, 10-1-10-3, 11-3 
RFSH,3-21 
RING,9-2 
ROM, 1-8,2-2,2-4,3-16-3-18 
ROMCS, 3-5, 3-17 
RTC, 11-6 
RTS, 9-2 
RxD,9-2 

S 

SCADA, 2-12, 11-1 
Scan, 2-2, 6-1-6-5 
Scan codes, 2-6, 6-1-6-2 
Schmitt-triggered, 1-13 
SDATA, 1-10,3-20,3-26 
Segments, 1-8, 3-6 
Serial, 2-8, 2-12, 6-1, 6-7, 9-1,10-4 
Shadowing, 2-2, 2-4, 3-16-3-17, 9-9 
SLCT,9-6-9-8 
SLCTIN, 9-6, 9-8 
slew-rate, 1-13 
SMARTMAP, 4-8 
Software, 1-4, 1-9,2-12,3-1,3-16,3-18,3-26, 

4-5,4-8,5-1-5-4,5-6,5-11,6-2,6-5-6-6, 
11-1 

Speaker, 9-4, 10-7 
Speeds, 1-11-1-12, 3-26, 9-5 
Spin-down, 2-4 
SPKR, 9-4, 10-7 

F8680 Single-Chip PC 

SRAM,I-8,2-2,3-5-3-6,3-13-3-14,3-16, 
3-26,4-1-4-2 

State machine, 5-1-5-3, 5-5, 5-7 
Status,I-1O-1-11 3-19-3-20 3-26 5-6 6-6 

7-3, 8-3, 8-6, 9-1, 9-6, 9-8-9:9 ' , 
Strobe, 8-1, 8-4, 9-5, 9-8 
Stylus, 2-10, 11-1-11-3 
SuperState R code, 1-3 1-5 1-10 2-10 2-12 , , , , , 

5-10,6-1,6-4,6-6,8-4,11-3 
SuperState R instruction set, 1-6 
Suspend mode, 1-11,3-14,5-1-5-3 
Switches, 5-3-5-4, 5-7, 6-2 
Synchronization, 4-7 
System 

operating, 1-10 

T 

TC,7-3 
Tics, 5-8, 6-4 
Time-of-day, 5-1-5-2,11-6 
Timers, 1-9, 3-9, 5-8, 6-4 
Traps, 1-5, 6-6 
Triggering, 5-7 
TSR,I-5 
TTL, 9-3,10-7 
TxD,9-2 

U 

UART, 1-9,5-2,5-5,9-1-9-2,9-11 

v 
Vee, 1-13,5-1,5-4 
VCCPAD,I-13 
VGA, 2-6, 2-8, 4-10 
Virtual 1/0,1-4-1-5,6-6,8-4,9-9 
Virtual Interrupts, 1-4 
Visual Map, 1-9 
Vpp, 3-19, 3-27 
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w 
Waveform, 1-10 
WID,3-8 
WP,3-21 
WR,7-2 
Write-protection, 3-21 

X 

XIP 
See Execute-in-place 
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Regional Sales Offices 

Chips and Technologies, Inc. 

United States 
California, Irvine 
Chips and Technologies, Inc. 
Phone: 714-852-8721 

California, San Jose 
Chips and Teclmologies, Inc. 
Phone: 408-437-3300 

Georgia, Norcross 
Chips and Technogies, Inc. 
Phone: 404-662-5098 

Illinois, Schaumburg 
Chips and Technologies, Inc. 
Phone: 708-397-4300 

Massachusetts, Andover 
Chips and Technologies, Inc. 
Phone: 508-688-4600 

Texas, Dallas 
Chips and Technologies, Inc. 
Phone: 214-702-9855 
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Regional Sales Offices • 

International 
Germany 
Munich 
Chips and Technologies, Inc. 
011-49-89-46-3074 

Japan 
Tokyo 
Chips and Technologies, Inc. 
011-813-3797-4311 

Korea 
Seoul 
Chips and Technologies, Inc. 
011-822-558-5559 

Switzerland 
Marin 
Chip and Technologies, Inc. 
011-41-38-33-8490 or 
011-41-38-33-8206 

Taiwan 
Taipei 
Chips and Technologies, Inc. 
011-886-2-717-5595 
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Sales Representatives 

United States 
Arizona, Scottsdate 
AzTECH Component Sales 
Phone: 602-991-6300 

California, Santa Clara 
Magna Sales 
Phone: 408-727-8753 

California, San Diego 
S.C. Cubed 
Phone: 619-458-5808 

California, Thousand Oaks 
S.C. Cubed 
Phone: 805-496-7307 

California, Tustin 
S.C. Cubed 
Phone: 714-731-9206 

Colorado, Wheat Ridge 
Wescom Marketing, Inc. 
Phone: 303-422-8957 

Conneticut, Guilford 
DataMark Inc. 
Phone: 203-453-0575 

Florida, Casselberry 
Dyne-A-Mark Corp. 
Phone: 407-831-2811 

Florida, Ft. Lauderdale 
Dyne-A-Mark Corp. 
Phone: 305-771-6501 

Georgia, Norcross 
Bits, Inc. 
Phone: 404-446-1155 

Illinois, Hoffman Estates 
Micro-Tex, Inc. 
Phone: 312-382-3001 

Indiana, Carmel 
Giesting & Associates 
Phone: 317-844-5222 

Kentucky, Versailles 
Giesting & Associates 
Phone: 606-873-2330 

Maryland, Annapolis 
EES 
Phone: 301-269-4234 

Representatives-2 

Massachusetts, Woburn 
Mill-Bern Assoc. 
Phone: 617-932-3311 

Michigan, Coloma 
Giesting & Associates 
Phone: 616-468-3308 

Michigan, Comstock Park 
Giesting & Associates 
Phone: 616-784-9437 

Michigan, Livona 
Giesting & Associates 
Phone: 313-478-8106 

Minnesota, Eden Prairie 
High Tech Sales Assoc. 
Phone: 612-944-7274 

Missouri, Bridgeton 
Centech 
Phone: 314-291-4230 

Missouri, Raytown 
Centech 
Phone: 816-358-8100 

New Jersey, Moorestown 
T.A.1. 
Phone: 609-778-5353 

New York, Commack 
ERA, Inc. 
Phone: 516-543-0510 

New York, Syracuse 
Pitronics 
Phone: 315-455-7346 

New York, Williamsville 
Pitronics 
Phone: 716-689-2378 

Ohio, Cincinnati 
Giesting & Associates 
Phone: 513-385-1105 

Ohio, Cleveland 
Giesting & Associates 
Phone: 216-261-9705 

Oregon, Beaverton 
L-Squared Limited 
Phone: 503-629-8555 
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Pennsylvania, Pittsburg 
Giesting & Associates 
Phone: 412-828-?~53 

Texas, Austin 
OM-Austin 
Phone: 512-794-9971 

Texas, Houston 
OM Assoc., Inc. 
Phone: 713-789-4426 

Texas, Richardson 
OM Assoc., Inc. 
Phone: 214-690-6746 

Utah, Salt Lake City 
Wescom Marketing, Inc. 
Phone: 801-269-0419 

Washington, Kirkland 
L-Squared Limited 
Phone: 206-827-8555 

Wisconsin, Waukesha 
Micro-Tex, Inc. 
Phone: 414-542-5352 

Canada 
Ontario, Kanata 
Electro Source, Inc. 
Phone: 613-592-3214 

Ontario, Rexdale 
Electro Source, Inc. 
Phone: 416-675-4490 

Quebec, Pointe Claire 
Electro Source, Inc. 
Phone: 514-630-7846 

British Columbia, Vancouver 
Electro-Source 
Phone: 604-948-2314 
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Distributors 

North America 

United States 
Alabama, Huntsville 
Reptron Electronics, Inc. 
Phone: 205-722-9500 

Arizona, Tempe 
Anthem 
Phone: 602-966-6600 

California, Chatsworth 
Anthem 
Phone: 818-700-1000 

California, Fountain Valley 
Bell Microproducts 
Phone: 714-963-0667 

California, Irvine 
Anthem 
Phone: 714-768-4444 

California, Milpitas 
Bell Microproducts 
Phone: 408-434-1150 

California, Rocklin 
Anthem 
Phone: 916-624-9744 

California, San Diego 
Anthem 
Phone: 619-453-9005 

California, San Jose 
Anthem 
Phone: 408-453-1200 

Colorado, Englewood 
Anthem 
Phone: 303-790-4500 

Colorado, Wheat Ridge 
Added Value 
Phone: 303-422-1701 

Connecticut, Waterbury 
Anthem 
Phone: 203-575-1575 

Florida, Ft. Lauderdale 
Reptron Electronics, Inc. 
Phone: 305-735-1112 

Florida, Tampa 
Reptron Electronics 
Phone: 813-854-2351 
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Georgia, Norcross 
Rf:ptron Electronics, Inc. 
Phone: 404-446-1300 

JACO/QC 
Phone: 404-449-9508 

Illinois, Shaumburg 
Anthem 
Phone: 708-884-0200 

Reptron Electronics, Inc. 
Phone: 708-882-1700 

Massachusetts, Wilmington 
Anthem 
Phone: 508-657-5170 

Bell Microproducts 
Phone: 508-658-0222 

Maryland, Columbia 
Anthem 
Phone: 301-995-6640 

JACO/QC 
Phone: 301-995-6620 

Michigan, Livonia 
Reptron Electronics, Inc. 
Phone: 313-525-2700 

Minnesota, Eden Prairie 
Anthem 
Phone: 612-944-5454 

Minnesota, Minnetonka 
Reptron Electronics, Inc. 
Phone: 612-938-0000 

New Jersey, Pinebrook 
Anthem 
Phone: 201-227-7960 

New York, Commack 
Anthem 
Phone: 516-864-6600 

New York, Long Island 
JACO/QC 
Phone: 516-273-5500 

North Carolina, Raleigh 
Reptron Electronics, Inc. 
Phone: 919-870-5189 

JACO/QC 
Phone: 919-876-7767 
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Ohio, Columbus 
EMC 

Distributors III 

Phone: 614-299-4161 

Ohio, Solon 
Reptron Electronics, Inc. 
Phone: 216-349-1415 

Ohio, Worthington 
Reptron Electronics, Inc. 
Phone: 614-436-6675 

Oregon, Beaverton 
Anthem 
Phone: 503-643-1114 

Pennsylvania, Horsham 
Anthem 
Phone: 215-443-5150 

Texas, Addison 
JACO/QC 
Phone: 214-733-4300 

Texas, Austin 
JACO/QC 
Phone: 512-835-0220 

Texas, Richardson 
Anthem 
Phone: 214-238-7100 

Texas, Sugarland 
JACO/QC 
Phone: 713-240-2255 

Utah, Salt Lake City 
Anthem 
Phone: 801-973-8555 

Utah, West Valley 
Added Value 
Phone: 801-975-9500 

Washington, Bothell 
Anthem 
Phone: 206-483-1700 

Canada 
Ontario, Rexdale 
Valtrie Marketing 
Phone: 416-798-2555 

Representatives·3 
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Distributors 

International 

Asia/Pacific 
Australia 
Melbourne 
Zatek Components, Ltd. 
3-763-8899 

Sidney 
Zatek Components, Ltd. 
2-895-5534 

Hong Kong 
KwungTong 
Wong's KK Ltd. 
85-2-345-0121 

India 
Bombay 
Silicon Electronics 
91-22-243-460 

New Dehli 
AjayJain 
91-11-686-3044 

Israel 
Tel-Aviv 
CVS 
97-23-544-7475 

Japan 
Kawasaki 
CTC Components Systems Co., Ltd. 
81-44-852-1825 

Tokyo 
ASCn Corporation 
81-3-486-9188 

Korea 
Seoul 
Nae Wae Semiconductor 
82-2-704-0103 

Malaysia 
Penang 
Dynarnar 
60-4-637-292 

Selangor 
03-776-7140/199 

Representatives-4 

Singapore 
Singapore 
Teclmology Distribution 
PTE Ltd. 
65-368-6065 

Taiwan 
Taipei 
Ally, Inc. 
886-2-562-0828 

World Peace 
Industrial Co., Ltd. 
88-62-786-5311 

Thailand 
Bangkok 
Grawinner 
66-2-215-8742 

Europe 
Belginm 
Zaventem 
ACAL Auriema Belguim 
32-2-720-5983 

Denmark 
llerlev 
N'ordisk, Elektronik AfS 
454-284-2000 

Finland 
Helsinki 
OY Fintronic AB 
35-806-926022 

France 
LeChesnay 
A2M 
33-1-395-49113 

Germany 
Neteltal 
Rein Elektronik GmbH 
49-215-373300 

Italy 
Milano 
MoxeIS.r.L 
39-2-612-90521 
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Netherlands 
Eindhoven 
ACAL Auriema Nederland B.V. 
31-40-816-565 

Norway 
Hvalstad 
Nordisk Elektronik AfS 
47-284-6210 

Spain 
Madrid 
Compania Electronica de Tecnicas 
Aplicadas, S.A. 
34-1-754-3001 

Barcelona 
. Compania Electronica de Tecnicas 

Aplicadas, S.A. 
34-3-300-7712 

Sweden 
Kista 
Nordisk Elektronik A.B. 
46-8-703-4630 

Switzerland 
Dietikon 
DataCompAG 
41-1-740-5140 

United Kingdom 
Berkshire, Maidenhead 
Magna Teclmology 
44-734-880211 

Oxfordshire 
Thames Components 
8-44-261188 

Americas 
Mexico 
Gaudalajara 
Sonika 
52-364-74250 

Chips and Technologies, Inc. 
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Overview 

A P P L C A T o N 
NOT E 

F8680 PC/CHIp™ 
Small LCD Panel Support 

The F8680 PCjCHIplM microchip is a highly integrated processor containing all 
peripheral devices necessary to implement a PC sUbsystem. One of the peripherals 
included as part of the single-chip solution is a graphics controller that supports both 
LCD and CRT modes. This application note addresses one aspect of LCD panel 
support: panels smaller than the standard 640 pixel x 200 line panel. 

The CGA display memory is sized for a 640 x 200 panel; a smaller panel allows 
only a portion of this memory to be displayed. Therefore, this application note deals 
with making the smaller panel serve as a window into the larger display memory. In 
order to implement this window, a start address from which to display memory must 
be determined. Also, the clock frequency provided to the panel must be adjusted to 
the size of the panel. Both of these issues will be discussed. 

An LCD panel subsystem accepts display data one line of pixels at a time. These 
bits are transmitted serially to the panel, and are received in a shift register whose 
capacity corresponds to the size of the panel it supports. With a 640 x 200 panel, 
640 bits of display data are shifted in before the graphics controller generates a latch 
pulse to load the shift register pixels to the current line on the LCD panel. 

If a smaller panel of dimensions H pixels x V lines is used, the shift register 
capacity is only H bits; it cannot hold a full line of 640 pixels. It is important to 
note, however, that if 640 pixels are shifted in to a smaller shift register, the first 
pixels are ignored; only the last H pixels are retained. It is this fact that permits the 
following scheme to work. 

CHIPS and Technologies, Inc. PRELIMINARY 1 
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Note: Some panels do not incorporate the shift register design described here. Instead, 
they use a memory and a pointer to a memory location. For panels without shift 
registers, the last H pixels are not retained; the ftrst H pixels are. However, the 
scheme presented will work for them also, if an appropriate modification is made 
to the start address. 

Implementation 

2 

If a panel size of H pixels x V lines is assumed, Figure 1 illustrates the graphics 
memory situation. 

Figure 1. LCD Memory Map 

Rddress 
RRM 88000 

i~ Display RRM ---------------1 .. ~1 
80 Character (Hl x 25 lines (Vl 

1 line 
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V ++++++++++++++++++++++++.+.+++.++++++++++++++++++++++++++++++++++++++++++++++++ 

--,++++++.+++++++.++++++++++++++.++++++++++++++++++++++++++++++++++++++++++++++++ 

-111~ 1 Character 
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It would be ideal to start displaying memory at point a, display for a duration of H 
pixels, increment the start address by 640, and repeat the process for the next line. 
Unfortunately, eGA-compatible graphics provide no mechanism to offset the start 
address by a specific amount (640 in this case) for every line. 

However, it is possible to use a mid-line start address in order to take advantage of 
the panel shift register design. Instead of using a as the start address, point b on the 
previous line is taken as the start address. Since the last H pixels of data before the 
point exactly one row down from b comprise the valid data to display, only these last 
H pixels must be in the horizontal drivers when the latch pulse signal is generated. 

Note that if a panel without a shift register is used, the start address stays at point a, 
because the panel saves the first H pixels. 

Determining Start Address, Graphics Mode 
(640 )( 200 and 320 )( 200) 
Suppose the window begins displaying at pixel location (X,Y). Logically, the start 
address would be defined as follows: 

S Add _(640xY)+X 
tart ress - 16 

However, if the above scheme is used to display data, the starting address becomes: 

S Addr _(640xY)+X-(640-H) 
tart ess - 16 

The quantity (640 - H) is subtracted from the start address so that by the time the 
next latch pulse is generated, the correct data is in the horizontal drivers, i.e. the 
H pixels starting at location (X,Y). If the panel without a shift register is used, this 
quantity would not need to be subtracted. 

The address is divided by 16, as the display memory is addressable only on word 
boundaries. 

CHIPS and Technologies, Inc. PRELIMINARY 3 
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Determining Start Address, Text Mode 
In text mode, for each character there are two corresponding bytes: one for the 
character code and one for the character attribute. Therefore, for 80 x 25 text mode 
the start address is defined as: 

H 
Start Address = (Y x 80 + X - (80 +-)) x 2 

8 

For 40x25 mode, this becomes: 

Start Address = ( Y x 40 + X - ( 40 + .!! ) ) x 2 
16 

Again, the quantities (80 + H/8) and (40 +H/16) would not need to be subtracted if 
the panel without a shift register were used. 

Once determined, the start address must be written to ports 304/305 at indexes OC 
and 00. 

Timing Considerations 
Pixels are transmitted serially, in groups of four pixels. If the panel were H pixels 
wide, H/4 clock cycles would be needed between latch pulses (4 pixels/clock). 
However, using point b as the start address, H/4 clock cycles between line pulses 
results in unwanted data on the panel. 

Therefore, the clock timing for a 640-pixel panel must be maintained so that the 
incorrect data is shifted out and the correct data is shifted in. This means clocking 
the panel 160 times (640/4) between latch pulses. 

Determining Clock Frequency 
The clock frequency will differ depending on the size of panel used. The following 
formula should be applied: 

640 
{clock = R.t-sh x V x 4 

where: Rrfsh is the panel refresh rate. 

This clock may be supplied from the OOTCLOCK output of the F8680 
microprocessor if the corresponding frequency is available on PS4. 

PRELIMINARY CHIPS and Technologies, Inc. 
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Regional Sales Offices 

Chips and Technologies, Inc. 

United States 
California, Irvine 
Chips and Teclmologies, Inc. 
Phone: 714-852-8721 

California, San Jose 
Chips and Technologies, Inc. 
Phone: 408-437-3300 

Georgia, Norcross 
Chips and Technogies, Inc. 
Phone: 404-662-5098 

Illinois, Schaumburg 
Chips and Technologies, Inc. 
Phone: 708-397-4300 

Massachusetts, Andover 
Chips and Technologies, Inc. 
Phone: 508-688-4600 

Texas, Dallas 
Chips and Technologies, Inc. 
Phone: 214-702-9855 
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International 
Germany 
Munich 
Chips and Technologies, Inc. 
011-49-89-46-3074 

Japan 
Tokyo 
Chips and Technologies, Inc. 
011-813-3797-4311 

Korea 
Seoul 
Chips and Technologies, Inc. 
011-822-558-5559 

Switzerland 
Marin 
Chip and Technologies, Inc. 
011-41-38-33-8490 or 
011-41-38-33-8206 

Taiwan 
Taipei 
Chips and Technologies, Inc. 
011-886-2-717-5595 
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Sales Representatives 

United States 
Arizona, Scottsdale 
AzTECH Component Sales 
Phone: 602-991-6300 

California, Santa Clara 
Magna Sales 
Phone: 408-727-8753 

California, San Diego 
S.C. Cubed 
Phone: 619-458-5808 

California, Thousand Oaks 
S.C. Cubed 
Phone: 805-496-7307 

California, Tustin 
S.C. Cubed 
Phone: 714-731-9206 

Colorado, Wheat Ridge 
Wescom Marketing, Inc. 
Phone: 303-422-8957 

Conneticut, Guilford 
DataMark Inc. 
Phone: 203-453-0575 

Florida, Casselberry 
Dyne-A-Mark Corp. 
Phone: 407-831-2811 

Florida, Ft. Lauderdale 
Dyne-A-Mark Corp. 
Phone: 305-771-6501 

Georgia, Norcross 
Bits, Inc. 
Phone: 404-446-1155 

Dlinois, Hoffman Estates 
Micro-Tex, Inc. 
Phone: 312-382-3001 

Indiana, Carmel 
Giesting & Associates 
Phone: 317-844-5222 

Kentucky, Versailles 
Giesting & Associates 
Phone: 606-873-2330 

Maryland, Annapolis 
EES 
Phone: 301-269-4234 

6 

Massachusetts, Woburn 
Mill-Bern Assoc. 
Phone: 617-932-3311 

Michigan, Coloma 
Giesting & Associates 
Phone: 616-468-3308 

Michigan, Comstock Park 
Giesting & Associates 
Phone: 616-784-9437 

Michigan, Livona 
Giesting & Associates 
Phone: 313-478-8106 

Minnesota, Eden Prairie 
High Tech Sales Assoc. 
Phone: 612-944-7274 

Missouri, Bridgeton 
Centech 
Phone: 314-291-4230 

Missouri, Raytown 
Cenlech 
Phone: 816-358-8100 

New Jersey, Moorestown 
T.A.I. 
Phone: 609-778-5353 

New York, Commack 
ERA, Inc. 
Phone: 516-543-0510 

New York, Syracuse 
Pitronics 
Phone: 315-455-7346 

New York, Williamsville 
Pitronics 
Phone: 716-689-2378 

Ohio, Cincinnati 
Giesting & Associates 
Phone: 513-385-1105 

Ohio, Cleveland 
Giesting & Associates 
Phone: 216-261-9705 

Oregon, Beaverton 
L-Squared Limited 
Phone: 503-629-8555 
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Pennsylvania, Pittsburg 
Giesting & Associates 
Phone: 412-828-3553 

Texas, Austin 
OM-Austin 
Phone: 512-794-9971 

Texas, Houston 
OM Assoc., Inc. 
Phone: 713-789-4426 

Texas, Richardson 
OM Assoc., Inc. 
Phone: 214-690-6746 

Utah, Salt Lake City 
Wescom Marketing, Inc. 
Phone: 801-269-0419 

Washington, Kirkland 
L-Squared Limited 
Phone: 206-827-8555 

Wisconsin, Waukesha 
Micro-Tex, Inc. 
Phone: 414-542-5352 

Canada 
Ontario, Kanata 
Electro Source, Inc. 
Phone: 613-592-3214 

Ontario, Rexdale 
Electro Source, Inc. 
Phone: 416-675-4490 

Quebec, Pointe Claire 
Electro Source, Inc. 
Phone: 514-630-7846 

British Columbia, Vancouver 
Electro-Source 
Phone: 604-948-2314 
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lDistri buiors 

North America 

United States 
Alabama, Huntsville 
Reptron Electronics, Inc. 
Phone: 205-722-9500 

Arizona, Tempe 
Anthem 
Phone: 602-966-6600 

California, Chatsworth 
Anthem 
Phone: 818-700-1000 

California, Fountain Valley 
Bell Microprodm;ts 
Phone: 714-963-0667 

California, Irvine 
Anthem 
Phone: 714-768-4444 

California, Milpitas 
Bell Microproducts 
Phone: 408-434-1150 

California, Rocklin 
Anthem 
Phone: 916-624-9744 

California, San Diego 
Anthem 
Phone: 619-453-9005 

California, San Jose 
Anthem 
Phone: 408-453-1200 

Colorado, Englewood 
Anthem 
Phone: 303-790-4500 

Colorado, Wheat FUdge 
Added Value 
Phone: 303-422-1701 

Connecticut, Waterbury 
Anthem 
Phone: 203-575-1575 

Florida, Ft. Lauderdale 
Reptron Electronics, Inc. 
Phone: 305-735-1112 

Florida, Tampa 
Reptron Electronics 
813-854-2351 
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Georgia, Norcross 
Reptron Electronics, Inc. 
Phone: 404-446-1300 

JACOIQC 
Phone: 404-449-9508 

Illinois, Shaumburg 
Anthem 
Phone: 708-884-0200 

Reptron Electronics, Inc. 
Phone: 708-882-1700 

Massachusetts, Wilmington 
Anthem 
Phone: 508-657-5170 

Bell Microproducts 
Phone: 508-658-0222 

Maryland, Columbia 
Anthem 
Phone: 301-995-6640 

JACOIQC 
Phone: 301-995-6620 

Michigan, Livonia 
Reptron Electronics, Inc. 
Phone: 313-525-2700 

Minnesota, Eden Prairie 
Anthem 
Phone: 612-944-5454 

Minnesota, Minnetonka 
Reptron Electronics, Inc. 
Phone: 612-938-0000 

New Jersey, Pinebrook 
Anthem 
Phone: 201-227-7960 

NewYork,Comrnack 
Anthem 
Phone: 516-864-6600 

New York, Long Island 
JACOIQC 
Phone: 516-273-5500 

North Carolina, Raleigh 
Reptron Electronics, Inc. 
Phone: 919-870-5189 

JACOIQC 
Phone: 919-87(i-7767 
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Ohio, Columbus 
EMC 
Phone: 614-299-4161 

Ohio, Solon 
Reptron Electronics, Inc. 
Phone: 216-349-1415 

Ohio, Worthington 
Reptron Electronics, Inc. 
Phone: 614-436-6675 

Oregon, Beaverton 
Anthem 
Phone: 503-643-1114 

Pennsylvania, Horsham 
Anthem 
Phone: 215-443-5150 

Texas, Addison 
JACOIQC 
Phone: 214-733-4300 

Texas, Austin 
JACOIQC 
Phone: 512-835-0220 

Texas,FUchardson 
Anthem 
Phone: 214-238-7100 

Texas, Sugarland 
JACOIQC 
Phone: 713-240-2255 

Utah, Salt Lake City 
Anthem 
Phone: 801-973-8555 

Utah, West Valley 
Added Value 
Phone: 801-975-9500 

Washington, Bothell 
Anthem 
Phone: 206-483-1700 

Canada 
Ontario, Rexdale 
Valtrie Marketing 
Phone: 416-798-2555 
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Distributors 

International 

Asia/Pacific 
Australia 
Melbourne 
Zatek Components, Ltd. 
3-763-8899 

Sidney 
Zatek Components, Ltd. 
2-895-5534 

Hong Kong 
KwungTong 
Wong's KK Ltd. 
85-2-345-0121 

India 
Bombay 
Silicon Electronics 
91-22-243-460 

New Dehli 
Ajay Jain 
91-11-686-3044 

Israel 
Tel-Aviv 
CVS 
97-23-544-7475 

Japan 
Kawasaki 
CTC Components Systems Co., Ltd. 
81-44-852-1825 

Tokyo 
ASCII Corporation 
81-3-486-9188 

Korea 
Seoul 
Nae Wae Semiconductor 
82-2-704-0103 

Malaysia 
Penang 
Dynamar 
60-4-637-292 

Selangor 
03-776-7140/199 
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Singapore 
Singapore 
Technology Distribution 
PTE Ltd. 
65-368-6065 

Taiwan 
Taipei 
Ally,Inc. 
886-2-562-0828 

World Peace 
Industrial Co., Ltd. 
88-62-786-5311 

Thailand 
Bangkok 
Grawinner 
66-2-215-8742 

Europe 
Belgium 
Zaventem 
ACAL Auriema Belguim 
32-2-720-5983 

Denmark 
Herlev 
Nordisk, Elektronik AjS 
454-284-2000 

Finland 
Helsinki 
OY Fintronic AB 
35-806-926022 

France 
LeChesnay 
A2M 
33-1-395-49113 

Germany 
Neteltal 
Rein Elektronik GmbH 
49-215-373300 

Italy 
Milano 
MoxeIS.r.L 
39-2-612-90521 
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Netherlands 
Eindhoven 
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ACAL Auriema Nederland B.V. 
31-40-816-565 

Norway 
Hvalstad 
Nordisk Elektronik AfS 
47-284-6210 

Spain 
Madrid 
Compania Electronica de Tecnicas 
Aplicadas, S.A. 
34-1-754-3001 

Barcelona 
Compania Electronica de Tecnicas 
Aplicadas, S.A. 
34-3-300-7712 

Sweden 
Kista 
Nordisk Elektronik A.B. 
46-8-703-4630 

Switzerland 
Dietikon 
DataCompAG 
41-1-740-5140 

United Kingdom 
Berkshire, Maidenhead 
Magna Technology 
44-734-880211 

Oxfordshire 
Thames Components 
8-44-261188 

Americas 
Mexico 
Gaudalajara 
Sonika 
52-364-74250 
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The F8680 PC/CHIplM microchip is designed to meet the special needs of diverse 
market segments. To this end, the chip uses an extremely flexible memory 
controller to support the various configurations that may be used. This section 
describes the features of this memory controller through examples of its use in two 
different memory configurations. 

The major components of the memory controller are the Bank Switching Registers, 
the 34 Memory Mapping Registers, and the Bank Select Registers. The Bank 
Switching Registers are used to generate the 26-bit address that allows access 
to any location in the 64MB address space. Bank switching must first be enabled 
(CREG OC) and is valid only at certain segments of the upper 384kB in the first 
1MB. The 34 Memory Mapping Registers describe the memory in the first 2MB 
(with 32kB blocks per register) or 4MB (with 64kB blocks per register). These 
registers also point to one of five Bank Select Registers. The Bank Select Registers 
are only concerned with types of memory and memory cycles to be performed. 
It is through a combination of Memory Mapping and Bank Select Registers that the 
address space is merged with the memory types to define fully the memory in the 
system. 

The following description discusses only the memory controller configuration. 
None of the other configuration registers that must be set to produce a working 
system are discussed. 
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The following two examples show one typical and one somewhat atypical memory 
configuration. Both configurations require the use of a 32k x 8 120ns SRAM for 
graphics. This graphics RAM has its own address and data lines, but its Bank 
Switching Register must still be loaded. 

Both examples use 64kB memory blocks (selected through CREG OD). 

Memory Configuration Example 1 

2 

This system will use the following memory types: 

• Two 512kx 8 DRAMs 

• One 128k x 8 ROM 

• One PCMCIA Memory Card. 

The lower 64kB of the ROM will be reserved for applications. The upper 64kB is 
used for BIOS and extensions and will be shadowed at segment OxFOOO. 

There is 640kB of conventional memory, 64kB for shadow ROM, and the remaining 
320kB above 1MB. The ROM applications will be mapped into segment OxAOOO. 
The PCMCIA card is mapped into the upper 32MB of the address space. Access to 
the card is made through segment OxEOOO with the bank switching feature enabled. 
Bank switching allows access to any byte in the 64MB address space of the chip. 

Memory Map 
Figure 1 shows how the memory is mapped. 
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Figure 1. Memory Map 

64MB 

PCMCIA Shadow RAM 
0xF000 

PCMCIA 
0xE000 

EMS 
0xD000 

Xl Bus 
0xC000 

32MB 
Graphics RAM 1---------

0xB000 Xl Bus 
ROM 

0xA000 Applications 

Xl Bus 

RAM 

1. 32MB 

RAM 
1MB 

0x0000 

The following sections explain the set-up procedure. 
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bits: 

4 

Bank Select Registers Setup 
The first step is to set up the five Bank Select Registers to support the configuration. 
These registers are mapped into the configuration space at CREGs 20-24. Their 
format is shown in Figure 2. 

Figure 2. Bank Select Register Format 

CS MEM WID CT ROMCS 

7:6 CSl:0 Chip Select to activate 
00 ~ Chip select 1 
01 ~ Chip select 2 
10 = Chip select 3 
11 = No chip select (XT bus - default) 

5:4 MEMl:0 Memory Address Multiplexing Used 
00 = 256Kb deep (256Kb x 1 or 256Kb x 4 - default) 
01 = 1Mb deep 
10 = 4Mb deep 
11 = Reserved 

3 WID Bank Width 
0= 1 byte wide (default) 
1 = 2 bytes wide 

2:1 CT1:0 Cycle Type to Perform 
00 = XT bus cycle (default) 
01 = DRAM cycle 
10 = SRAM/pseudo-SRAM cycle 
11 = Memory card 

0 ROMCS ROM Chip Select Enable 
o = No ROM chip select 
1 = Activate ROMCS line (default) 
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Because there are two banks of RAM, two of the Bank Select Registers need to have 
chip selects associated with them. The others can point to the XT bus with ROMCS 
either enabled or disabled. For the system in this example, the Bank Select Registers 
are set up as shown in Table 1. 

-Table 1. Bank Select Register Settings 

CREG Bank Select Setting Function 

Ox20 BSO 11000001 XT bus cycle, ROMCS active 

0x21 BSI 00000100 DRAM cycle, CS20 active 

Ox22 BS2 01000100 DRAM cycle, CS21 active 

0x23 BS3 11000000 XT bus cycle, no CS 

0x24 BS4 11000000 XT bus cycle, no CS 

Note: There is no special MEM setting for 512kB deep DRAM. However, the 
preliminary specifications for the Hitachi HM514800 and Toshiba TC514800 
512k x 8 DRAMs indicate that the row and column addresses the DRAM needs 
will be compatible with the 256kB deep setting. 

The 34 Memory Mapping registers select one of Bank Select registers 0-3. Bank 
Select 4 is the out-oj-range register, which specifies the memory type in the range 
from 4MB to 16MB. 
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Memory Mapping Registers Setup 
After the Bank Select Registers are set up, the 34 Memory Mapping Registers must 
be programmed to point to them. The format of these registers is shown 
in Figure 3. 

Figure 3. Memory Mapping Register Format 

bits: 7:6 

5:4 

5:3 

2:0 

7 I 6 I 5 4 3 I 2 I 1 I 0 

I I I I I I I 
R R BS! BS0 RO C19 C18 C17 

'---.r--''---.r--'~\ y J 

Reserved 

R 

BSl:0 

RO 

XOR 

Bank Select Read Mapping Bits 
Only 

Reserved 

Bank Select 
00 = Use Bank Select Register 0 at CREG 20h 
01 = Use Bank Select Register 1 at CREG 21h 
10 = Use Bank Select Register 2 at CREG 22h 
11 = Use Bank Select Register 3 at CREG 23h 

Read-Only 
o = Read/write memory range 
1 = Read-only memory range 

Complement A19-A17 
000 = Invert no bits 
100 = Invert bit 19, but not 18 or 17 
010 = Invert bit 18, but not 19 or 17 
110 = Invert bits 19 and 18, but not 17 

111 = Invert bits 19, 18 and 17 
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64kB blocks will be used, so each register corresponds to one 64kB segment. 
Table 2 shows how the Memory Mapping Registers are set up. 

-Table 2. Memory Mapping Register Settings 

CREG Segment Register Values Access Location 

OxD4 Ox 14000 100011 2nd bank 

OxD3 Ox 13000 100000 2nd bank 

OxD2 Ox 12000 100011 2nd bank 

OxDl Ox11000 100010 2nd bank 

OxDO Ox 10000 100011 2nd bank 

OxCF OxOFOOO 101000 2nd bank (shadow RAM) 

OxCE OxOEOOO 000000 PCMClA (bank switched) 

OxCD OxODOOO 000000 EMS (bank switched) 

OxCC OxOCOOO 110000 XTbus 

OxCB OxOBOOO 110000 XT bus at BOOO, graphics RAM at B800 

OxCA OxOAOOO 001000 Application programs (ROM) 

OxC9 Ox09000 100000 2nd bank 

OxC8 Ox08000 100000 2nd bank 

OxC7 Ox07000 010000 1st bank 

OxC6 Ox06000 010000 1st bank 

OxCS OxOSOOO 010000 1st bank 

OxC4 Ox04000 010000 1st bank 

OxC3 Ox03000 010000 1st bank 

OxC2 Ox02000 010000 1st bank 

OxCl Ox01000 010000 1st bank 

OxCO OxOOOOO 010000 1st bank 
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Note that the RO (read-only) bit is activated for those segments that have a physical 
ROM attached or need write protection (as with BIOS shadowing). For segment 
OxFOOO, this would mean setting the RO bit once the ROM has been shadowed. 
Also note that although segment OxBOOO has the configuration bits indicating an 
XT bus cycle, a graphics RAM cycle is forced for any address in the OxB8000 to 
OxCOOOO range. 

Accesses to locations in segment OxAOOO activate the ROM, which tends to be 
slower than RAM. One way to speed up the system is to map one of the segments of 
RAM above 1MB to segment OxAOOO, copy the applications to that segment during 
system initialization, and make the segment read-only. This setup would enable the 
user to run the applications in faster memory (RAM vs. ROM) while still providing 
the necessary write protection. 

The PCMCIA card will be accessed through bank switching. Since the operation is 
being performed on a 64kB block, the upper 10 bits (A25: 16) are substituted by the 
bits written to CREGs A3 and AF. A15:0 are unchanged. 

The XOR of address bits 17, 18, and 19 is used to map the ROM BIOS and addresses 
above the 1MB limit to the second bank of RAM. However, because address bit 16 
cannot be changed, each block in the address space can be mapped only to certain 
blocks in the physical RAM. The mapping shown in Figure 4 obeys this rule. 
Address bit 16 is the same for the destination segment to which the block is mapped. 
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Figure 4. Mapping of Second Bank 

System Memory 2nd Bank of RRM 

RIG=0 0xl4000 0x7000 RIG=I 

RIG=I 0xI3000 0xG000 RIG=0 

RIG=0 0xl2000 0xS000 RIG=I 

RIG=I 0xU000 0x4000 RIG=0 

RIG=0 0xI0000 0x3000 RIG=I 

RIG=I 0xF000 0x2000 RIG=0 

0xI000 

0x0000 

0x9000 

0x8000 

The remaining Memory Mapping Registers are set as shown in Table 3. 

-Table 3. Memory Mapping Register Settings 

CREG Segment Register Values Access Location 

OxDS-OxDF OxlSOOO-OxlFOOO 110000 XTbus 

OxED 0x20000-0x2FOOO 110000 XTbus 

0xF0 Ox30000-0x3FOOO 110000 XTbus 
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With the Memory Mapping Registers set as noted, this system will use the mapping 
shown in Table 4. 

-Table 4. MeT/LOry Mapping 

Memory Range Usage 

32-64MB PCMCIA Memory Card 

16-32MB XT Bus (default) 

4-16MB XT Bus (through BS4) 

1.32-4MB XT Bus (through Mapping Register) 

I-1.32MB System RAM 

960kB-IMB ROM Shadow 

704-960kB Graphics RAM, XT Bus, Bank Switching 

640-704kB ROM Applications 

0-640kB System RAM 

Memory Configuration Example 2 

10 

This example will use the following memory types: 

• Two 5I2k x 8 PSRAMs 

• One 128k x 8 PSRAM 

• One 64kx 8 ROM 

• One PCMCIA Card. 

This system is somewhat out of the ordinary. It is used to show the flexibility of the 
memory controller and is not a typical system. 

The system will be configured such that the first 256kB of RAM will be set up 
to allow for word accesses. The next 384kB will be configured for single-byte 
accesses. The remaining 512kB of RAM will be used for ROM shadow, HIMEM 
support, and expanded memory. 
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Memory Map 
Figure 5 illustrates how the memory is mapped. 

Figure 5. Memory Mapping 

64MB 
RAM 

(byte access) 

PCMCIA Shadow RAM 
0xF000 

Xl Bus 
0xE000 

EMS 
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Xl Bus (byte access) 

0.4000 

RAM 
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Bank Select Registers Setup 
Because this system supports both word and byte accesses, assigning chip selects to 
banks is a bit trickier than for a typical configuration. One way to make this 
assignment is the following: 

1. Assign CS20 (and BSI) to be active in the word access area (the first 256kB). 

2. Assign CS2I (and BS2) to be active in the byte access area (the next 384kB). 

3. Assign CS22 (and BS3) to be active during access of shadow RAM, HIMEM, 
and expanded memory (at segments OxAOOO, OxFOOO-OxI5000). 

With this setup, there will be two chip selects (CS20 and CS2I) associated with the 
5I2k x 8 PSRAM. Logically, the PSRAM can be viewed as being part of two banks, 
one for word accesses and the other for byte accesses. The I28k x 8 PSRAM will be 
used on the word accesses in the first 256kB, and will be hooked up to CS20. The 
other 5I2k x 8 PSRAM will be used for shadow RAM, HIMEM, and expanded 
memory and will be connected to CS22. 

Actually, the 5I2k x 8 PSRAM could be connected to CS20 alone to produce a 
working system, because the high-byte memory control signals would not be 
activated on single-byte accesses. However, assigning two chip selects to the 
PSRAM allows one to be used as the output control selector of the 2-input MUX 
used on the high address bit of the RAM. This MUX is needed to substitute AO for 
AI9 when making byte accesses. See Figure 7 for details on the memory interface. 

The Bank Select Registers are written as shown in Table 5. 

-Table 5. Bank Select Register Settings 

CREG Setting Function 

Ox20 BSO 11000000 XT bus cycle, no CS 

Ox21 BSI 00001100 SRAMfPSRAM cycle, CS20, 2 byte 

Ox22 BS2 01000100 SRAMfPSRAM cycle, CS21, 1 byte 

Ox23 BS3 10000100 SRAMfPSRAM cycle, CS22 

Ox24 BS4 11000000 XT bus cycle, no CS 

On reset Bank Select Register 0 contains 01100001. Change this register to the 
above value only when all memory and other configuration registers have been set 
and the BIOS has been shadowed. If this change is made any earlier, the system 
will crash. 
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Memory Mapping Register Setup 
The setup for the 34 Memory Mapping Registers follows logically from the Bank 
Select Registers. The first four registers (segments) will point to BS1, thereby 
indicating word accesses. All of the other registers correspond to segments with 
only single-byte accesses. 

Table 6 shows the values for all Memory Mapping Registers. 

-Table 6. Memory Mapping Register Settings 

CREG Segment Register Values Access Location 

OxDS Ox 1 SOOO 110000 Third bank 

OxD4 Ox 14000 110000 Third bank 

OxD3 Ox13000 110000 Third bank 

OxD2 Ox 12000 110010 Third bank 

OxDl Oxl1000 110000 Third bank 

OxDO Ox 10000 110000 Third bank 

OxCF OxFOOO 111000 Third bank (shadow RAM) 

OxCE OxEOOO 000000 XTbus 

OxCD 0xD000 000000 EMS (bank switched) 

OxCC OxCOOO 000000 PCMCIA (bank switched) 

OxCB OxBOOO 000000 XTbus 

OxCA OxAOOO 110000 Third bank 

OxC9 Ox9000 100000 Second bank 

OxC8 Ox8000 100000 Second bank 

OxC7 Ox7000 100000 Second bank 

OxC6 Ox6000 100000 Second bank 

OxCS OxSOOO 100000 Second bank 

OxC4 Ox4000 100000 Second bank (byte access) 

OxC3 Ox3000 010000 First bank 

OxC2 0x2000 010000 First bank 

OxCl Ox 1000 010000 First bank 

OxCO OxOOOO 010000 First bank (word access) 
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As in the previous example, the graphics RAM cycles are fixed at addresses 
OxB8000 to OxCOOOO and override any configuration information to the contrary. 

Inversion of bit 18 at segment Ox12000 is required to force that segment into the only 
open 64kB block of the PSRAM. 

The remaining Memory Mapping Registers should be set as shown in Table 7. 

-Table 7. Memory Mapping Register Settings 

CREG Segment Register Values Access Location 

OxD6-0xDF Ox16000-0xlFOOO 000000 XTbus 

0xE0 Ox20000-0x2FOOO 000000 XTbus 

OxFO Ox30000-Ox3FOOO 000000 XTbus 

External Glue Logic 
Because this example describes a system that contains both single-byte and 
double-byte accesses in the same physical RAM, some external logic will be 
required to implement the system. 

The need for external logic arises from the fact that when single bytes are accessed in 
the area between Ox40000 and Ox9FFFF, AO is substituted for A19 as the high-order 
address bit. As a result, there is a possibility that two different addresses generated 
from the F8680 single-chip PC will access the same location in memory. 
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The first 128kB of the 512k x 8 PSRAM is used for word accesses. The other 128kB 
of the 256kB reserved for word accesses comes from the 128k x 8 PSRAM. Also, 
the first address generated by the F8680 microchip that will result in a single-byte 
access is Ox40000. Therefore, it must be ensured that all addresses from Ox40000 to 
Ox9FFFF do not access the first 128kB of the 512k x 8. Table 8 and its associated 
Figure 6 illustrate this point. 

-Table 8. 512k x 8 RAM Usage 

Address from F8680 Address Seen by RAM 

Segment A19 A18 A17 A16 AO A18 A17 A16 Ref. 

Ox4000 a 1 0 0 0/1 1 0 0 u 

Ox5000 a 1 0 1 0/1 1 0 1 v 

Ox6000 a 1 1 0 0/1 1 1 0 w 

Ox7000 a 1 1 1 0/1 1 1 1 x 

Ox8000 I 0 0 0 0/1 0 0 0 y 

Ox9000 I 0 0 1 0/1 0 0 1 z 

The references in the far right column of the above table are used in Figure 6 to show 
where each segment is mapped. 
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Figure 6. 512k x 8 RAM Usage 

x 1111 

w 1110 

v 1101 

u 1100 

1011 

1010 

z 1001 

y 1000 

x 0111 

w 0110 

v 0101 

u 0100 

z 
y 

If this scheme alone were used, when AO = 0 segments Ox8000 (reference x) and 
Ox9000 (reference y) would access certain locations in the RAM that have already 
been used because of word accesses. Also, note from Figure 6 that a 64kB block in 
RAM would remain unused. Therefore, the solution requires use of an external 
decode, forcing any even-byte access to the Ox8000 or Ox9000 segment to the open 
block. The schematic shown in Figure 7 implements such a decode. 
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Figure 7. Memory Interface Schematic 
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Regional Sales Offices 

Chips and Technologies, Inc. 

United States 

California, Irvine 
Chips and Technologies, Inc. 
Phone: 714-852-8721 

California, San Jose 
Chips and Teclmologies, Inc. 
Phone: 408-437-3300 

Georgia, Norcross 
Chips and Technogies, Inc. 
Phone: 404-662-5098 

Illinois, Schaumburg 
Chips and Technologies, Inc. 
Phone: 708-397-4300 

Massachusetts, Andover 
Chips and Technologies, Inc. 
Phone: 508-688-4600 

Texas, Dallas 
Chips and Technologies, Inc. 
Phone: 214-702-9855 
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International 
Germany 
Munich 
Chips and Teclmologies, Inc. 
011-49-89-46-3074 

Japan 
Tokyo 
Chips and Teclmologies, Inc. 
011-813-3797-4311 

Korea 
Seoul 
Chips and Technologies, Inc. 
011-822-558-5559 

Switzerland 
Marin 
Chip and Technologies, Inc. 
011-41-38-33-8490 or 
011-41-38-33-8206 

Taiwan 
Taipei 
Chips and Technologies, Inc. 
011-886-2-717-5595 
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Sales Representatives 

United States 
Arizona, Scottsdate 
AzTECH Component Sales 
Phone: 602-991-6300 

California, Santa Clara 
Magna Sales 
Phone: 408-727-8753 

California, San Diego 
S.C. Cubed 
Phone: 619-458-5808 

California, Thousand Oaks 
S.C. Cubed 
Phone: 805-496-7307 

California, Tustin 
S.C. Cubed 
Phone: 714-731-9206 

Colorado, Wheat Ridge 
Wescom Marketing, Inc. 
Phone: 303-422-8957 

Conneticut, Guilford 
DataMark Inc. 
Phone: 203-453-0575 

Florida, Casselberry 
Dyne-A-Mark Corp. 
Phone: 407-831-2811 

Florida, FI. Lauderdale 
Dyne-A-Mark Corp. 
Phone: 305-771-6501 

Georgia, Norcross 
Bits, Inc. 
Phone: 404-446-1155 

Illinois, Hoffman Estates 
Micro-Tex, Inc. 
Phone: 312-382-3001 

Indiana, Carmel 
Giesting & Associates 
Phone: 317-844-5222 

Kentucky, Versailles 
Giesting & Associates 
Phone: 606-873-2330 

Maryland, Annapolis 
EES 
Phone: 301-269-4234 
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Massachusetts, Woburn 
Mill-Bern Assoc. 
Phone: 617-932-3311 

Michigan, Coloma 
Giesting & Associates 
Phone: 616-468-3308 

Michigan, Comstock Park 
Giesting & Associates 
Phone: 616-784-9437 

Michigan, Livona 
Giesting & Associates 
Phone: 313-478-8106 

Minnesota, Eden Prairie 
High Tech Sales Assoc. 
Phone: 612-944-7274 

Missouri, Bridgeton 
Centech 
Phone: 314-291-4230 

Missouri, Raytown 
Centech 
Phone: 816-358-8100 

New Jersey, Moorestown 
T.A.I. 
Phone: 609-778-5353 

New York, Commack 
ERA, Inc. 
Phone: 516-543-0510 

New York, Syracuse 
Pitronics 
Phone: 315-455-7346 

New York, Williamsville 
Pitronics 
Phone: 716-689-2378 

Ohio, Cincinnati 
Giesting & Associates 
Phone: 513-385-1105 

Ohio, Cleveland 
Giesting & Associates 
Phone: 216-261-9705 

Oregon, Beaverton 
L-Squared Limited 
Phone: 503-629-8555 
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Pennsylvania, Pittsburg 
Giesting & Associates 
Phone: 412-828-3553 

Texas, Austin 
OM-Austin 
Phone: 512-794-9971 

Texas, Houston 
OM Assoc., Inc. 
Phone: 713-789-4426 

Texas, Richardson 
OM Assoc., Inc. 
Phone: 214-690-6746 

Utah, Salt Lake City 
Wescom Marketing, Inc. 
Phone: 801-269-0419 

Washington, Kirkland 
L-Squared Limited 
Phone: 206-827-8555 

Wisconsin, Waukesha 
Micro-Tex, Inc. 
Phone: 414-542-5352 

Canada 
Ontario, Kanata 
Electro Source, Inc. 
Phone: 613-592-3214 

Ontario, Rexdale 
Electro Source, Inc. 
Phone: 416-675-4490 

Quebec, Pointe Claire 
Electro Source, Inc. 
Phone: 514-630-7846 

British Columbia, Vancouver 
Electro-Source 
Phone: 604-948-2314 
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Distributors 

North America 

United States 
Alabama, Huntsville 
Reptron Electronics, Inc. 
Phone: 205-722-9500 

Arizona, Tempe 
Anthem 
Phone: 602-966-6600 

California, Chatsworth 
Anthem 
Phone: 818-700-1000 

California, Fountain Valley 
Bell Microproducts 
Phone: 714-963-0667 

California, Irvine 
Anthem 
Phone: 714-768-4444 

California, Milpitas 
Bell Microproducts 
Phone: 408-434-1150 

California, Rocklin 
Anthem 
Phone: 916-624-9744 

California, San Diego 
Anthem 
Phone: 619-453-9005 

California, San Jose 
Anthem 
Phone: 408-453-1200 

Colorado, Englewood 
Anthem 
Phone: 303-790-4500 

Colorado, Wheat FUdge 
Added Value 
Phone: 303-422-1701 

Connecticut, Waterbury 
Anthem 
Phone: 203-575-1575 

Florida, Ft. Lauderdale 
Reptron Electronics, Inc. 
Phone: 305-735-1112 

Flol"ida, Tampa 
Reptron Electronics 
Phone: 813-854-2351 

Chips and Technologies, Inc. 

Georgia, Norcross 
Reptron Electronics, Inc. 
Phone: 404-446-1300 

JACO/QC 
Phone: 404-449-9508 

Illinois, Shaumburg 
Anthem 
Phone: 708-884-0200 

Reptron Electronics, Inc. 
Phone: 708-882-1700 

Massachusetts, Wihnington 
Anthem 
Phone: 508-657-5170 

Bell Microproducts 
Phone: 508-658-0222 

Maryland, Columbia 
Anthem 
Phone: 301-995-6640 

JACO/QC 
Phone: 301-995-6620 

Michigan, Livonia 
Reptron Electronics, Inc. 
Phone: 313-525-2700 

Minnesota, Eden Prairie 
Anthem 
Phone: 612-944-5454 

Minnesota, Minnetonka 
Reptron Electronics, Inc. 
Phone: 612-938-0000 

New Jersey, Pinebrook 
Anthem 
Phone: 201-227-7960 

New York, Comrnack 
Anthem 
Phone: 516-864-6600 

New York, Long Island 
JAco/Qc 
Phone: 516-273-5500 

North Carolina, Raleigh 
Reptron Electronics, Inc. 
Phone: 919-870-5189 

JACO/QC 
Phone: 919-876-7767 
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Ohio, Columbus 
EMC 
Phone: 614-299-4161 

Ohio, Solon 
Reptron Electronics, Inc. 
Phone: 216-349-1415 

Ohio, Worthington 
Reptron Electronics, Inc. 
Phone: 614-436-6675 

Oregon, Beaverton 
Anthem 
Phone: 503-643-1114 

Pennsylvania, Horsham 
Anthem 
Phone: 215-443-5150 

Texas, Addison 
JACO/QC 
Phone: 214-733-4300 

Texas, Austin 
JACO/QC 
Phone: 512-835-0220 

Texas,FUchardson 
Anthem 
Phone: 214-238-7100 

Texas, Sugarland 
JACO/QC 
Phone: 713-240-2255 

Utah, Salt Lake City 
Anthem 
Phone: 801-973-8555 

Utah, West Valley 
Added Value 
Phone: 801-975-9500 

Washington, Bothell 
Anthem 
Phone: 206-483-1700 

Canada 
Ontario, Rexdale 
Valtrie Marketing 
Phone: 416-798-2555 
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Distributors 

International 

Asia/Pacific 
Australia 
Melbourne 
Zatek Components, Ltd. 
3-763-8899 

Sidney 
Zatek Components, Ltd. 
2-895-5534 

Hong Kong 
KwungTong 
Wong·s KK Ltd. 
85-2-345-0121 

India 
Bombay 
Silicon Electronics 
91-22-243-460 

NewDehli 
Ajay Jain 
91-11-686-3044 

Israel 
Tel-Aviv 
CVS 
97-23-544-7475 

Japan 
Kawasaki 
CTC Components Systems Co., Ltd. 
81-44-852-1825 

Tokyo 
ASCII Corporation 
81-3-486-9188 

Korea 
Seoul 
Nae Wae Semiconductor 
82-2-704-0103 

Malaysia 
Penang 
Dynamar 
60-4-637-292 

Selangor 
03-776-7140/199 

22 

Singapore 
Singapore 
Teclmology Distribution 
PTE Ltd. 
65-368-6065 

Taiwan 
Taipei 
Ally,Inc. 
886-2-562-0828 

World Peace 
Industrial Co., Ltd. 
88-62-786-5311 

Thailand 
Bangkok 
Grawinner 
66-2-215-8742 

Europe 
Belgium 
Zaventem 
ACAL Auriema Belguim 
32-2-720-5983 

Denmark 
Herlev 
Nordisk, Elektronik A/S 
454-284-2000 

Finland 
Helsinki 
OY Fintronic AB 
35-806-926022 

France 
LeChesnay 
A2M 
33-1-395-49113 

Germany 
Neteltal 
Rein Elektronik GmbH 
49-215-373300 

Italy 
Milano 
MoxeIS.r.L 
39-2-612-90521 

PRELIMINARY 

Netherlands 
Eindhoven 

Application Note 

ACAL Aurierna Nederland B.V. 
31-40-816-565 

Norway 
Hvalstad 
Nordisk Elektronik A/S 
47-284-6210 

Spain 
Madrid 
Compania Electronica de Tecnicas 
Aplicadas, S.A. 
34-1-754-3001 

Barcelona 
Compania Electronica de Tecnicas 
Aplicadas, S.A. 
34-3-300-7712 

Sweden 
Kista 

. Nordisk Elektronik A.B. 
46-8-703-4630 

Switzerland 
Dietikon 
DataCompAG 
41-1~740-5140 

United Kingdom 
Berkshire, Maidenhead 
Magna Teclmology 
44-734-880211 

Oxfordshire 
Thames Components 
8-44-261188 

Americas 
Mexico 
Gaudalajara 
Sonika 
52-364-74250 

Chips and Technologies, Inc. 
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