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Appendix B 
List of Logical Device ldentifiers 

AUX : Refers · to input from or output to an auxiliary 
device . This could be another computer if you 
have two machines connected tagether for trans
ferring files 

CON: For ·console ' or terminal . including keyboard and 
display (Input I Output) . lf using as an input device 
(keyboard). there is a key-combination to indi
cate 'end of input' (see Appendix C). 

PRN : This 'listing' or 'print' device such as a printer . 

NUL : Does not refer to any particular file or device . NUL 
is used when the syntax of a command requires 
that a filename is specified even though the file is 
nottobe used . lt is useful for testing applications : 
as an input device it simulates end-of-file immedi
ately; as an output device it simulates successful 
writing of data without data actually being written . 

COM1 Serial port 

COM2 Serial port 

LPT1 Parallel printer port 

LPT2 Parallel printer port 

LPT3 Parallel printer port 

8 



\ 

Appendix C 
Special Key Sequences 

Editing Key 

Keys Description of function 

F 1 Copy one character from template (last line 
entered) to new command line . 

F2 Copy characters up to a specified character 
from template to new command line . 

F3 Copy remainder of template to new command 
line. 

DEL Do not copy next character from template to 
new command line. 

F4 Do not copy characters from template to new 
command line up to a specified character. 

ESC Cancel new command line . 

INS Switch character insertion on . 

INS Switch character insertion off. 

F6 Accept new command line as template for 
further editing . 
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Other Keys 

Key 

Ctri-C·or 
Ctri-Break 

Ctri-J or 
Ctri-,_J 

Ctri-P or 
Ctri-PrtSc 

Ctri-N or 
Ctri-PrtSc 

Description of function 

Abort current command . 

Terminates an input line without sending it to 
MS-DOS Used to extend input line beyond one 
line . 

Switches echoing of console output to printer 
on . 

Switches echoing of console output to printer 
oft . 

Ctri-S or Suspends screen listing . Output remains sus-
Ctri-Numlock pended until any key is depressed . 

Ctri-X 
or ESC 

Ctri-Z 
orF6 
then ,_J 

Ctri-H or 
Backspace 

Shift-PrtSc 

Ctri-Ait-Del 

Cancel current command-line . 

Terminates input in edit or in COPY from CON . 

Move cursorback and delete . 

Print current screen contents . 

Re-boot MS-DOS. 
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Appendix D 
Jumper Settings on Metherboard 

JMP 208 

A position = No Commodore Hard Disk in
stalled (PC1 0 as Shipped)-Use this position if 
a hard disk is installed in an expansion slot. 
B position = Commodore Hard 
Disk installed (PC20 as Shipped; 
PC1 0 w/optional Hard Disk) 

JMP 614 ln-Composite Color 
Out-Composite Mono 

All other jumpers 
are for factory 
use only 

JMP 206 ln 
207 ln 
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Appendix E 
Dip Switch Settings and the Reset 
Switch 

DIP SWITCH SETTINGS 
These switch settings refer to the CONFIG switch area on the back 
of the system unit. 

SWITCH#l 
UP( OFF) USA/Europe Character Set 
DOWN( ON) Scandinavian Character Set 

SWITCH #2 
UP(OFF) Onboard Video Adapter is MONO 
DOWN( ON) Onboard Video Adapter is COLOR 

SWITCH#3 SWITCH#4 DEFAULT SAMPLE 
VIDEOMODE SETfiNG 

UP(OFF) UP(OFF) Monochrome ::1rmrm rmrrn1 
1 e_ 3 .f 

UP(OFF) DOWN( ON) 80 Column Color :rJffiJ[il} []~~ 
1 e 3 • 

DOWN( ON) UP(OFF) 40 Column Color :rlflil[H lnJ(ill 
1 e 3 • 

DOWN( ON) DOWN( ON) NO MONITOR : lffiJ{ß] ~~ 
1 e 3 "· 

THE RESET SWITCH 

The Reset switch protrudes slightly on the right side of the machine 
just behind the keyboard connector. Pressing this switch will 
effectively re-boot the computer as if the power had been cycled 
OFF and then ON. All information in the computer's RAM memory, 
as weil as information being written to mass storage devices such as 
hard disks or floppy disks while the switch was depressed may also 
be lost. 

The intent of the switch is to provide an alternative to cycling 
power when an application program may have "crashed" the 
computer. 

12 
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Appendix F 
Pin Definitions for Parallel Port 

Computer Printer 
Side Side 

1 STROBE 
2 00 

_) --- 3 01 
4 02 
5 03 -6 04 
7 05 
8 06 
9 07 

10 ACK 
11 BUSY 
12 PE 
13 SLCT 
14 AUTO FOXT 
15 ERROR 
16 INIT 
17 SLCTIN 
18-25 GNO 
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Appendix H 
Pin Definitions for Mouse Port 

Pin No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

6 

• 
• ') 

7 

• 

Signal 
Vertical 
Horizontal 
Vertical Q 
Horizontal Q 
Button (3) 
Button (1) 
+ 5 volts 
Ground -
Button (2) 

• 3 

15 

8 

• 
• 4 

9 

• 
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Appendix I 
Pin Definitions for RGBI Video Port 

6 • 
• 2 

Video Connector 

7 

• 

DB9 Fernale Connector 

Color/Graphie Modes 
Pin No. Signal 

1 GND 
2 GND 
3 RED 
4 GREEN 
5 BLUE 

• 3 

6 INTENSI1Y 
7 MONO 
8 HSYNC 
9 VSYNC 

16 

8 

• 
• 4 

9 

• 

Monochrome Mode 
Pin No. Signal 

1 GND 
2 GND 
3 not used 
4 not used 
5 not used 
6 INTENSI1Y 
7 VIDEO 
8 HSYNC 
9 VSYNC 



Appendix J 
The Commodore PC1 O/PC20 
Keyboard 

The Commodore PC 1 O/PC20 Keyboard is divided into four 
sections: 

- the Typewriter Area 
- the Special Key I Cursor Key area 
- the Numeric Keypad 
- the Function Keys 

In using the Commodore PC 1 O/PC20 keyboard, note that: 

-All the keys on the keyboard repeat as long as they are held 
down. 

-You cannot interchange either the numeral zero (0) and the 
upper case Ietter o, or the numeral 1 and the lower case Ietter 
1. 

- Keys may be program controlled. this means that their use 
is defined by the programming language or application 
software currently being used. The description of the specific 
function of these keys can be found in the MS-DOS Reference 
Manual or in the manual for the particular applications 
software being used. 

In this appendix, whenever combinations of keys are to be pressed, 
the names of the keys to be pressed are separated by a hyphen. For 
example, Ctrl-Alt-Del means hold the Ctrl and Alt keys down and 
then press the Dei key at the same time. See Appendix C for a Iist of 
special key sequences used in Ms-DOS. 

An illustration of the keyboard is shown in Figure J -1. 

The following pages describe each area of the keyboard, including 
definitions of the individual keys in each area. To make full use of 
your PC10/PC20 computer, you should become familiar with the 
names, locations and functions of all the keys . 

17 



CO 

( 

FUNCTION KEYS 

~-

:~~' ~'r0 ~.t! ~ 
~· i/.1#,1 ml.· . 1; 

TYPEWRITER AREA . 

~~ .,,.,..: t1'rr. 
~7:~! :::: .. ;- ~ .. ~·!}.' 

SPECIAL 
KEY/CURSOR 

KEY AREA 

NUMERIC KEY 
PAD AREA 

FIGUREJ-1. THE COMMODORE PC10/PC20 KEYBOARD 



-.-..-JaJi.i ~~:..t,....._~- ~.._ .. _______ .._ __ .. ____________ ---------.. 

THE TYPEWRITER.AREA 

The Typewriter Area contains a standard typing keyboard and some 
additional keys. 

The SHIFf keys 

There are two Shift keys in the Typewriter Area. They are 
oversize keys with an upward pointing arröw, and are located at 
each end of the second from the bottarn row of typing keys. 
Holding down either shift key and pressing any of the alphabetic 
keys causes the Ietter shown on that key to be displayed in upper 
case. In addition, the shift keys are often used with other keys to 
perform special functions. 

If the Caps Lock or Num Lock key is on, pressing the SHIFf key 
cancels the effect ofthat key. For example, if Caps Lock is on and 
you hold down the SHIFf key and press the A key, then the lower 
case Ietter ( i.e., a) is displayed. 

The CAPS LOCK key 

Pressing the Caps Lock key at the left side of the middle row of 
typing keys locks the characters A through Z into the upper case 
position. W'hen you firstpress the Caps Lock key, an indicator 
light located above the Numeric Keypad goes on. Torelease the 
Caps Lock Key, you press the key again and this light goes out. 

Lower case characters can be obtained while the Caps Lock light 
is on by holding down the SHIFf key and pressing the required . 
Ietter key. 

The BACKSPACE key 

This key is located on the far right side of the top row of the main 
keyboard, and has a small horizontal arrow pointing left. Pressing 
the Back Space key causes the character to the LEFf of the cursor 
tobe erased, while the cursor and any characters to the RIGHT of 
the cursor move one position to the left. 

19 



The ENTER key 

There are two Enter keys: one on the main keyboard, and one in 
the Numeric Keypad. The Enter key on the main keyboard is 
located at the right side of the middle row. On the top of this key 
is a right-angled arrow that points left. You must press the Enter 
key to transmit a command or information to the computer. The 
Enter key ( which can be program controlled) may be referred to 
as a Return key or as a CR ( Carriage Return) key in some program 
documentation. 

TheALT key 

There are two Alt (for "Alternate") keys, located at either end of 
the Space Bar in the bottarn row of typing keys. The Alt key has 
several uses: 

- Pressing the alt key simultaneously with the Ctrl and Del keys 
restarts ( or "reboots") MS-DOS. 

- Holding down the alt key and pressing a single alphabetic key 
A through Z allows you to enter a GW-BASIC keyword 
automatically. This is fully described in the GW-BASIC 
manual. 

- Special characters can be entered using the Alt key and the 
number keys on the numeric keypad to the right of the main 
keyboard. Hold down the Alt key, type the three digit ASCII 
code for the required character and then release the Alt key. 
The character is then displayed. a Iist of ASCII character codes 
is shown in Appendix C of the GW-BASIC User's Guide. 

The CTRLkey 

There are two Ctrl (for "Control") keys, located at either end 
of the bottarn row of typing keys. The Ctrl key is a program 
controlled key. It is also used in conjunction with other keys 
to perform various control functions for MS-DOS. See 
Appendix C, Special Key Sequences. 

The ESC key 

The Esc ( for "Escape") key, located at the far left of the top 
row of the keyboard, isaprogram controlled key. 

20 



The TAB key 

This is the key with small horizontal arrows pointing left and 
right. The Tab key is located at the far left of the second from 
the top row of the typing keys. This key is used to set and 
remove tabs. 

The SPACE Bar 

This isthelarge key extending most ofthe way across the 
bottom of the main keyboard. This key is similar in location 

· and function to the space bar on a typewriter. The Space Bar 
moves the cursor to the right, inserting spaces as it moves. If 
there are any characters in the path of the cursor movement, 
they are erased. 

THE SPECIAL KEY /CURSOR KEY AREA 

This area contains 13 keys, including a four key cursor keypad at 
the bottom and some special keys. Certain keys have multiple 
functions ( e.g., Pause/Break). These functions are printed on the top 
and front of the keys. You press the Shift key to activate the 
function on the front of the key. 

The PRINT SCREEN key 

The Print Screen key is used to give a printed copy of the 
information displayed on the screen. Alphalnumeric characters 
displayed on the screen, such as program listings, can be printed 
on daisy wheel, dot-matrix and Iaser printers. Graphics 
information can usually only be reproduced on dot-matrix or 
Iaser printers. 

The SCROLL LOCK key 

This is a program controlled key. 1t is used typically to halt the 
seroHing of information on the screen. Usually, to resume 
scrolling, you press the key again. 

The PAUSE key 

This is a program controlled key. It is used typically to 
temporarily halt program execution. 

21 



The BREAK key 

This is a program controlled key. The Break key is used in 
conjunction with the Ctrl key ( i.e., in a Ctrl-Break sequence) to 
stop a GW-BASIC program when it is running. Under MS-DOS, 
Ctrl-Break has the same function as Ctrl-C: that is, it aborts the 
command currently being executed. 

The INSERT key 

Pressing the Insert key turns the insert function on. Any 
characters typed while the Insert function is on are inserted at 
the cursor position, without overwriting ( i.e., deleting) any 
character already at the cursor position. To turn the Insert 
function off, press the Insert key again. Any character typed when 
Insert is off appears at the cursor position and overwrites any 
character already at the cursor position. 

The DELETE key 

Pressing the Delete key deletes the character at the cursor 
position. The cursor remains at that position and all the 
characters to the right of it move one position to the left. 

TheHOMEkey 

This key moves the cursor to the top left corner of the screen, 
which is known as the Horne position. 

TheENDkey 

This key places the cursor one character position to the right of 
the last character on the line. 

The PAGE UP key 

The Page Up key is a program controlled key that moves the 
cursor to the next page ( a full page is 24 lines) in the program. 

The PAGE DOWN key 

The Page Down key is a program controlled key that moves the 
cursor to the previous page in the program. 

22 
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Controlling the Cursor from the Cursor Keypad 

You can move the cursor around the screen by using the four 
cursor keys located in the Cursor Keypad located at the bottom of 
the keyboard, between the Typewriter Area and the Numeric 
Keypad. Cursor movement is controlled as follows: 

- the up arrow key moves the cursor up 

- the down arrow key moves the cursor down 

- the right arrow key moves the cursor to the right 

- the left arrow key moves the cursor to the left 

The cursor moves one line or one character position for each time 
a key is pressed. The cursor will move continuously as long as you 
areholdingdown a key. 

THE NUMERIC KEYPAD 

The Numeric Keypad is at the far right of the Commodore PC 10/ 
PC20 keyboard. The keys in this section of the keyboard usually 
function as number and mathematical keys as long as the Num Lock 
Key is on. With the Num Lock Key off, you can use certain keys to 
control the position of the cursor on the screen and perform some 
special functions. Note that many of the functions of keys in the 
Special Key/Cursor Key area are available in the Numeric Keypad. 

Controlling the Cursor from the Numeric Keypad 

You can control cursor movement from the Numeric Keypad by 
using the 2, 4, 6 and 8 keys, as follows: 

- the 8 key moves the cursor up 

- the 2 key moves the cursor down one 

- the 6 key moves the cursor to the right 

- the 4 key moves the cursor to the left 

The cursor moves one line or one character position for each time 
a key is pressed. The cursor will move continuously as long as you 
are holding down a key. 

23 



The NUM LOCK key 

Pressing the Num Lock key locks the numeric keys 0 through 9 
into the numeric position. When you firstpress this key, an 
indicator light located above the Numeric Keypad goes on. To 
release this key, press the key again and this light goes out. 

The other functions on the Numeric Keypad keys (such as 
scrolling the cursor by using the 2, 4, 6 and 8 keys) can be 
obtained while the Num Lock is on by holding down the Shift key 
and pressing the required key. 

TheHOMEkey 

This key ( the 7 key) moves the cursor to the top left corner of the 
screen, which is known as the Horne position. 

TheENDkey 

This key ( the 1 key) places the cursor one character position to 
the right of the last character on the line. 

TheINS key 

Pressing the Ins (for "Insert") key (the 0 key) turns the Insert 
function on. Any characters typed while the Insert function is on 
are inserted at the cursor position. To turn the Insert function off, 
press the Ins key again. Any characters typed when Insert is off 
appear at the cursor position, overwriting ( i.e., deleting) any 
character already at the cursor position. 

TheDELkey 

Pressing the Dei ( for "Delete") key ( the decimal point key) 
deletes the character at the cursor position. The cursor remains 
at that position and all the characters to the right of it move one 
position to the left. 

ThePGUPkey 

The Pg Up ( for "Page Up") key ( the 9 key) is a program controlled 
key that moves the cursor to the previous page ( a full page is 24 
lines). 

ThePGDNkey 

The Pg Dn (for "Page Down") key ( the 3 key) isaprogram 
controlled key that moves the cursor to the next page. 

24 
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The + , - , * and I keys 

These keys are used for mathematical functions: + for addition, 
- for subtraction, * for multiplication and I for division. 

The ENTER key 

You can press the Enter key to transmit a command or 
information to the computer. In other words, pressing this key 
has the same effect as pressing the Enter ori the main keyboard. 
This can be a program controlled key. 

THE FUNCTION KEYS 

The Function Keys are the keys located in the horizontal row of 
keys above the Typing Area, and marked Fl through F12. These 
keys are program controlled keys - that is, their use is controlled 
by whatever software you are currently using. 

SPECIAL KEYBOARDS 

The PCIO/PC120 MS-DOS software allows you to select any ofthe 
following keyboards, in addition to the U.S (ASCII) keyboard. Just 
type the appropriate KEYB:xx cot;nmand at the MS-DOS prompt and 
press ENTER. 

In the KEYB:xx command, xx is one of the following two-letter 
codes: 

Code Keyboard Command 

DV Dvorak keybdv 
FR France keybfr 
GR Germany keybgr 
IT Italy keybit 
SP Spain keybsp 
UK United Kingdom keybuk 

You should load only one keyboardprogram after starting MS-DOS. 

You can switch from the keybxx program tothedefault (U.S./ASCII) 
keyboard format at any time by pressing CTRL-ALT-Fl. You can 
then return to the memory-resident keyboard program by pressing 
CTRL-ALT-F2. 

25 
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For More Information About the Keyboard ... 

For more information about using the PC 1 O/PC20 keyboard, see 
Chapter 1 of the MS-DOS User's Guide and the user's manuals for 
your software programs. 

26 
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Appendix K 
AUTOCONFIG™ 

AUTOCONFIGuration is a unique feature of Commodore PC 10/ 
PC20 Personal Computers, allowing them to automatically sense 
additional peripheral devices plugged into the PC 1 O/PC20 
expansion bus. Once these additional devices are detected, the 
resident peripherals on the PC 1 O/PC20 mother board are adjusted 
as not to interfere or "clash" with expansion peripherals. The 
AUTOCONFIG TM feature can prevent hardware darnage to 
peripherals and motherboard, as weil as ease the installation of 
expansion cards. 

The AUTOCONFIG TM process is as follows: 

Video 

If onboard Videocontroller is configured as a MONOadapter 
( dip switch #2 is UP( OFF), then an attempt is made to configure 
a MONO adapter in the expansion bus. If this is successful, then 
an expansionMONO adapter is assumed tobe present and the 
onboard Video controller is never enabled. 

If onboard Video· controller is configured as a COLOR adapter 
(dip switch #2 is DOWN( ON), then an attempt is made to 
configure a COLORadapter in the expansion bus. If this is 
successful, then an expansionCOLOR adapter is assumed tobe 
present and the onboard Video controller is never enabled. 

Put simply, if video adapter present on the expansion bus is the 
same as the onboard video controller is configured to be, then 
the onboard video controller will NOT be enabled! 

1t is possible however, to have two different video controllers in 
the system. For example, the onboard controller may be 
configured as a COLOR Controller and a Monochrome Display 
Adapter ( MDA) can be placed on the expansion bus because the 
devices do not respond to the same 110 or Memory addresses. 

27 



Serial Port (CO Mn:) 

Before the onboard serial port is enabled a scan of the two 
Standard CO Mn: hardware locations is made. If serial hardware 
( serial card/modem) is found operational, possible bootup 
message( s) are: 

"EXPANSION COM at 03F8h" 

and/or 

"EXPANSION COM at 02F8h" 

If both available COM: addresses are occupied by expansion 
boards, then the onboard serial port will not be enabled. The 
onboard serial port will be configured and tested at 110 address 
03F8h if no expansion COM:'s are found and will be configured 
and tested to the unused COM: address if only one expansion 
COM: is found. 

If the onboard serial port is configured and tested successfully a 
message will be output during bootup: 

"ONBOARD COM at 03F8h" 

or 

"ONBOARD COM at 02F8h" 

Parallel Port (LPTn: or PRN:) 

Before the onboard parallel port is enabled a scan of the three 
Standard LPTn: hardware locations is made. If parallel hardware 
(printer card) is found operational, possible bootup message( s) 
may be: 

"EXPANSION LPT at 03 78h" 

and/or 

"EXPANSION LPT at 0278h" 

and/or 

"EXPANSION LPT at 03BCh" 

28 



If all available LPT: addresses are occupied by expansion boards, 
then the onboard parallel port will not be enabled. l11e onboard 
parallelportwill be configured and tested at VO address 0378h 
if no expansion LPT:'s are found, and will be configured and 
tested to the unused LPT: address if two expansion LPT:'s are 
found. If only one expansion LPT: is found, the onboard parallel 
port will be enabled to the first available VO address, when 
searching in the follo,Ying sequence: 

03 78h,0278h,03BCh 

If the onboard parallel port is configured and tested successfully, 
a messagewill be output during bootup: 

"ONBOARD LPT at 0378h" 

or 

"ONBOARD LPT at 0278h" 

or 

"ONBOARD LPT at 03BCh" 

Real-Time Clock 

Before the onboard real-time clock hardware is enabled, a check 
is made for interfering hardware in the VO address range 02COh 
through 02CFh. If no interference is detected the onboard real
time clock is enabled. · 

A message will be output during bootup: 

"ONBOARD RTC at 02COh" 

Mouse Port 

A check is made for a standard Microsoft Bus Mouse. 

If it is found in the VO channel then the onboard Microsoft 
compatible mouse hardware is never enabled. The following 
message will appear during bootup: 

"EXPANSION MOUSE at 023Ch" 

29 



If no expansion mause is found the onboard mause is cnablcd 
and tested. If the mause is operational then the following 
messagewill appear during bootup: 

"ONBOARD MOUSE at 023Ch" 

NOTE: The onboard mause hardware is enabled/tested 
independent of the presence of the actual mause. The 
bootup messages will appear even if the Commodore PC 
Mouse Kit is not attached. 

8087 Numeric Coprocessor 

A test is made for the presence of an 8087 Numeric Coprocessor 
during bootup. If an 8087 is detected the following message will 
be output: 

"8087 Numeric Coprocessor" 

NOTE: Ensure that the 8087 coprocessor installed is 8MHz for 
turbo mode. 

NOTESFORTHEPROG~ER 

It is possible to override the configuration done at bootup. It is 
STRONGLY RECOMMENDED that only advanced programmers 
with experience with low-level hardware/software interaction 
attempt this. 

NOTE: If software override of the default configuration is 
performed, the presence of any expansion hardware should 
be taken into account to prevent hardware clash resulting 
in darnage of the expansion hardware or the PC 1 O/PC20 
motherboard. 

Configuration is performed via the COMMODORE 
CONFIGURATION REGISTER at 1/0 address 230h. This 
register is read/write with only bit7 changing its meaning 
from read to write. 

30 



i 
I 
-

COMMODORE CONFIGuration REGISTER-1/0 addr 230h 

R/W bit6 bit6 bit5 bit4 bit3 bit2 bitl bitO 

R mono rtc X mouse coml comO lptl lptO 

w venb' rtc X mouse coml comO lptl lptO 

mono - indicates that the onboard video adapter is setup as a 
monochrome adapter when high, color when low. 

venb' - when set low the onboard video adapter will be 
enabled. 

rtc - \vhen sethigh the onboard real-time clock will be 
enabled. 

X - this bit is reserved for future use. 

mouse - when set high the onboard mouse will be enabled. 

coml comO 

low low - onboard serial port is disabled. 
low high - serial port enabled at VO addr 2f8h 
high low - serial port enabled at VO addr 3f8h 
high high - this configuration is reserved. 

lptl lptO 

low low - onboard parallel port is disabled. 
low high -parallel port enabled at VO addr 3bch 
high low -parallel port enabled at VO addr 3 78h 
high high -parallel port enabled at VO addr 278h 
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Appendix L 
PC1 O/PC20 Video Modes 

NOTE: See Appendix E for information on setting thc configuration 
dip switches to selcct video modes. 

Video Mode Characteristics 

Adapter Name 

CGA 

Monitor type: 

Vert. Update: 
Horz. Update 
Max. Dot Clock: 

PLANTRONICS 

Monitor type: 
Vert. Update: 
Horz. Update: 
Max. Dot Clock: 

MOA 
Monitor type: 

Resolution 

80 column alpha (8 X 8 cell) 
40 column alpha ( 8 X 8 cell) 
320x200 graphics 
640x200 graphics 

Colors 

16 of 16 colors 
16 of 16 colors 

4 colors 
black & white 

9Pin Video-RGBI ( CGA or MultiSync 
Monitor) 
Composite Connector-NTSC color 
( 40 columns) 
Composite Connector-NTSC mono 
(80 columns) 

60hz 
15.7 Khz 
14.318 Mhz 

320x200 graphics 
640x200 graphics 

same as CGA 
same as CGA 
same as CGA 
14.318 Mhz 

16 of 16 colors 
4 of 16 colors 

80 column alpha ( 9 x 14 cell) monochrome 
9Pin Video/TTL Monochrome 

· Composite Connector-monochrome PAL 
monitor 

Vert. Update: 50hz 
Horz. Update: 18.432 Khz 
Max. Dot Clock: 16.257 Mhz 
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HERCULES 

Monitor type: 
Vert. Update: 
Horz. Update: 
Max. Dot Clock: 

ALPHA132 

720 X 348 graphics 

same as MDA 
same as MDA 
same as MDA 
16.257 Mhz 

132 X 43 alpha (8 x 8 cell) 

monochrome 

monochrome 

Monitor type: 
Vert. Update: 

9Pin Video/TIL monochrome monitor 
48.7 hz 

Horz. Update: 18.52 Khz 
Max. Dot Clock: 24.000 Mhz 

VIDEO SPECIFICS FOR THE 
PROGRAMMER 
IBM CGA and MOA Modes 

The standard IBM compatible Video modes are: 

Color Graphics Adapter( CGA): 

40 x 25 color alpha 
80 x 2 5 color alpha 
320 x 200 color graphics 
640 x 200 b&w graphics 

Monochrome Display Adapter( MDA ): 

80 x 2 5 mono alpha 

.._J Specific details concerning hardware registers and memory 
organization for the IBM compatible adapters are available in the 
PC Technical Reference as weil as adapter specific Technical 
Reference guides which can be obtained from IBM. Because this 
information is readily available from many sources, this appendLx 
focuses on the iriformation which is less readily obtained. 
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Hercules Graphics Mode 

TI1is mode is essentially a bitmapped version of the MDA. l11e video 
dot clock ( 16.257 Mhz) and the screen resolution (720 X 348 pels) 
are identical. The memory requirement to hold one full display is 
just less that 32Kbytes; therefore, nvo display pages are available. 

PageO: address bOOO:OOOOh to b000:7fffh 
Page 1: address b000:8000h to bOOO:ffffh 

NOTE: Page 1 occupies address space used by CGA video memory. 
00 NOTswitch to this page ifan EXPANSION CGA adapter 
is installed. Hardware darnage to the EXPANSION card and/ 
or the PC10/PC20 motherboard may result! 

The relevant registers are: 

Hercules Enable Register-UO addr 3bth 

bitO: 0 - disable setting graphics mode 
1 - enable setting graphics mode 

bitl: 0 - disable changing graphics pages 
1 - enable changing graphics pages 

Mode Register-UO addr 3b8h 

bitl: 0 - disable Hercules mode( default MDA) 
1 - enable Hercules graphics 

bit3: 0- video disable 
1 -video enable 

bit5: 0- blink disable 
1 -blink enable 

bit7: 0- Hercules PageO 
1 - Hercules Page 1 
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Hercules 6845 CRTC parameters: 

register #0 36h 
#1 2dh 
#2 2fh 
#3 07h 
#4 5bh 
#5 OOh 
#6 57h . 
#7 53h 
#8 02h 
#9 03h 
#a OOh 
#b OOh 

· #c OOh 
#d OOh 

Locating specific pixels within the bitmap may be performed with 
the following equation: 

byte offset = (8192 * (Y mod 4)) + (90 * INT(Y mod 4)) + 
INT(X/8); bit position = 7 - (X mod 8); 

where: 0 <=X<= 719; 
0 <= y <= 347; 
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320x200 16 color BIT ORGANIZATION 

bplanc# bit7 bit6 bit5 hit4 bit3 bit2 bit I bitO 

planeO cl cO cl cO cl cO cl cO 

plane I c3 c2 c3 c2 c3 c2 c3 c2 

pLxel# pixeiO pixcll pixel2 pixel) 

640x200 4 color BIT ORGANIZA TION 

bplane# bit7 bit6 bit5 bit4 bit3 bit2 bit 1 bitO 

planeO cO cO cO cO cO cO cO cO 

plane1 c1 cl cl c1 c1 cl cl c1 

pixel# pixelO pixell pixel2 pixel3 pixel4 pLxe15 pLxel6 pixel7 

c2/l c1/R cOIG c3/B color 

0 0 0 0 black 

0 0 0 1 blue 

0 0 1 0 green 

0 0 1 1 cyan 

0 1 0 0 red 

0 1 0 1 magenta 

0 1 1 0 brown 

0 1 1 1 \vhi!e 
'\ 

I 1 0 0 0 gray 

1 0 0 1 lt. blue 

1 0 1 0 lt. green 

1 0 1 1 lt . cyan 

1 1 0 0 lt. red 

1 1 0 1 lt. magenta 

1 1 1 0 yellow 

1 1 1 1 bright white 
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Appendix M 
Adding a Hard Disk to a PC1 0 

Using the PC1 0 with a Hard Disk 

Several options are available when considering hard disk storage on 
a PC 10. A hard disk may be added by the usual method of placing a 
hard disk controller card into the expansion bus and attaching the 
disk to the card via ribbon cable. If the disk is of the 51/4" form factor 
it may be mounted below the floppy drive if a second floppy drive 
is not installed. The preferred disk form factor is 31/ z" because it can 
be added without consuming the space allocated to a present or 
future second floppy drive. 

Commodore dealers offer a special 31/ z" 20Mbyte hard disk upgrade 
kit which does not require the addition of a controller card, thus 
freeing one potentially useful expansion slot. This special drive is 
only available from Commodore and is the same as the drive built 
into the Commodore PC20. 

The drive attaches to the PC 10 motherboard via a 40 conductor 
ribbon cable. The cable attaches to connector CN202 visible 
through the opening behind the floppy drive on the floppy/power 
sub-assembly. The special drive may only be used when no other 
hard disk controllers/disks are in the system. Before installing the 
drive, jumper JMP208 must be changed. See Appendix D for 
information on how to set this jumper for hard disk use. 

Formatting Hard Disks 

The steps involved in hard disk formatting are: 

1. Low-Level Format 
Actually places special information required by the controller to 
access the disk ( e.g., ID fields and Error Detect/Correct 
information ). 

2. Partitioning 
Links the physical device into the MS-DOS logical device system. 

3. MS-DOS Format 
Formats the logical device in MS-DOS format. ( e.g., file 
structures ). 
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When installing a Commodore PC compatible hard disk kit or refor
matting a PC20 hard disk the low-level format is performedas follows: 

1. At the A> prompt press the Enter key. 

2. When the A> prompt reappears, type: 
DEBUG 

and press Enter again. 

3. The prompt will change to a dash (-). When the dash appears, 
type: 

G=FAOO:S 
and press Enter. The low-level format is then performed. The 
following messages are displayed: 

WX2 Format Revision 1.08 ©Copyright Western Digital Corp. 1986 
Current Drive is C:, Select new Drive or RETURN for current. 
Current lnterleave is 3, Select new Interleave or RETURN for current. 
Are you dynamically configuring the drive-answer Y/N n 
Press "y" to begin formatting drive C with interleave 03. 

NOTE: This entry is specijic to the Commodore hard disk. Refer to 
manufacturer's instructions when using other hard disks. 

Note that you answer No ( n) to the prompt about dynamically 
reconfiguring the drive. 

When installing a non-Commodore type of controller/disk, refer to 
the manufacturer's instructions for low-level format specific to the 
particular unit. 

When the formatting is complete the A> prompt reappears. Y ou 
must then partition the. hard disk. To do this, you use the FDISK 
command. See Appendb:: F ofthe MS-DOS User's Reference manual 
for instructions on how to use FDISK 

When the hard disk has been partitioned, you use the MS-DOS 
FO~lAT command to format the partition. To do this, type: 

FOR1\1AT C: !SN 

The /S option copies the system files from the MS-DOS System Disk 
onto the hard disk. During the formatting process you will see the 
Standard formatting message and prompts, including a prompt for a 
volume Iabel ( disk name). \Vhen you respond to this prompt you 
will see the usual message listing the total disk space and the 
available disk space, followed by the A> prompt. To start using the 
hard disk, remove the floppy MS-DOS System Disk from Drive A: 
and reboot the system by pressing Ctrl-Alt-Del. \Vhen the system 
finishes rebooting, you will see a C> prompt instead of the A> 
prompt. 

NOTE: If you do not remove the tloppy System Disk from Drive A:, 
the system \Vill boot from the tloppy diskinDrive A: rather 
than from the hard disk. 
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Appendix N 
Technical Specifications 

Specification 

PC10/PC20 XT Compatible 

Memory 
ROM Autoconfig BIOS 
RAM 640KB 
RAM expandable 

on board n!a 
on slots Yes 

CPU 
Type 8088-1 
Clock speed 4.77,7.16, 9.54 MHz 
8087 Math Co-processor Socket on board 
Number of Slots Three full size ( XT) 
Operating System MS-DOS 3.2 included 

KEYBOARD 
Number of keys ASCII 101 

International 102 
Type Enhanced AT 
Numeric keypad Yes 
Cursor keys 4 - inverted T Iayout 

) 
POWER SUPPLY 

Type High-efficiency switching power 
supply with integrated cooling 
fan 

Maximum configuration 2 floppy disk drives, one hard 
supported disk drive, 3 expansion cards 

INPUT/OUTPUT PORTS 
RS232C serial Built in 
Centronics parallel Built in 
Mouseport Built in for 1352 Mouse 
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STORAGE 
Floppy drive 

Hard drive 

Maximum internal 
configuration 

VIDEO 
CGA 

80 column color alphal 
numeric 

40 column color alphal 
numeric 

640 X 200 black and 
white graphics 

320 x 200 4 color 
graphics 

MDA 
80 column monochrome 

alphalnumeric 
Hercules 

720 x 348 monochrome 
graphics 

Plantronics Color Plus 
640 x 200 4 color 
320 x 200 16 color 

graphics 

COMPATIBLE MONITORS· 
TTL monochrome 
RGBI 
Composite NTSC color 
Composite NTSC/P AL 

monochrome 

41 

Built-in controller supports 
two drives 
BIOS built in for "XT" hard 
disk interface 
Two half-height 5.25 inch tloppy 
disk drives and one half-height 
3. 5 inch hard disk drive 

Built in 

Built in 

Built in 

Built in 



OTHER FEATURES 
Sound Capability 
Externat Configuration 

switches 
Built-in real-time clock/ 

calendar ·with battery 
back-up 

COMMODORE ADD-ON 
OPTIONS 

Second floppy disk drive 
"XT" Hard disk with 

controller on board; does 
not require extra slot 

1352 Mouse 
1680 Modem 
MPS 1250 Printer 
2002-89 Monitor 
1084 Monitor 
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