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Before attempting to Install Ouadram 's Ouadcolor' read this 

operations manual thoroughly. Should you 6Kpefl8nce difficulty 

either In the installation O( operation 01 the board. contact your 
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WARRANTY PROVISIONS 

The Ouadram Corporation warrants thiS product to be In good work­

In9 order lor a period alone year from the dale of purchaseasa new 

product Shoulo thiS product fa.llo perform properly any lime within 

thaI one year penod Ouadram Corporation Will . at l iS option. repair 

or replace thiS product at no cost except as sel forth In thiS warranty 

Replacement parts 'or products Will be furnished on an exchange 

baSIS only Replaced parts and or products become the property of 

Ouadram Corporation No warranty IS expressed or Implied for prod­

ucts damaged by aCCldenl . abuse. mIsuse. nalural or personal dlsas­

ler or unauthOrized modification 

warranty service described herein may be obtained by delivering 

thiS product. dUring the one year warranty period. to any authorized 

Ouadram Deater or to Ouadram's Factory Service Center located 

at 4355 IntI. Blvd., Norcross. Georgia, 30093. Whether delivering 

to a Dealer or to the Factory. product must be accompanied by 

proof of purchase date. If shipped by U.S. Mail or any common 

carner. owner agrees to insure and accept all liability for loss or 

damage to this product, to prepay all shipping charges. and to use 

shipping container equivalent to original packaging. 
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INTRODUCTION 

Quadcolor I 

Ouadcolor I is a plug-in enhancement board for the 

IBM PC and PC XT. Using it along with a color 

d isplay screen, Ouadcolor I greatly enhances the 

graphics capabilities of your Personal Computer. 

Among the advantages of Ouadcolor r is the fact 

that it is hardware and software compatible with the 

PC. With most other color graphic cards you must 

first install special software into the system before 

using any of the card's features. But Ouadcolor I 

works with the software already in the PC. 

Add itionally, Ouadcolor I offers twice the memory 

found on IBM's color graph ics card: 32K of RAM. 

Th is lets you store two complete pages of data in 

graphics mode and up to 16 pages in text mode. 

You can also create the affect of an imation by using 

a simple BASIC command to instantly swap visual 

pages. 
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Another advantage Quadcolor I offers is that it 

allows for the use of two true colors in high 

resolution mode. Instead of black and wh ite. you 

can now make the foreground and the background 

each one of the sixteen colors normally available 

only in text mode. 

Display memory on the Quadcolor I can be 

accessed at any time by the microprocessor without 

causing glitches on the screen. Quadcolor I w ill also 

support a light pen for fully controlled graphics 

work and contains a connector for an RF modulator 

so you may use the card with a standard NTSC 

color television set. 

The Ouadcolor I Package 

One nice th ing about using Quadcolor in your 

system is that it is very "system-friendly". There is 

no special software to install . no new commands to 

learn. The board is compatible with the 

Personal Computer. The entire Quadcolor I package 

consists of just two parts: the Quadcolor I printed 

circuit board and the operations manual. 

When you first get the Quadcolor home from your 

retail store, open it to make sure both parts are 

there. (Of course, since you are reading th is right 

now. we know the operations manual was not left 
out.) 

Check to make sure that the board has not been 

damaged in any way. And be sure that the jumpers 

located on the center of the board (see figure 3) are 

in place. 

If your Quadcolor looks damaged. or if any parts 

are missing. contact your local retai ler as soon as 

you can . He will be happy to replace anything that 

is missing. 

Structure of the User's Manual 

Quadcolor I is easy to use. Reading this manual will 

make it a little easier. It;s structured so you can get 

the board up and running in your system In no time. 

Each of the three sections gives you a little more In 

depth information on the board. 

Section II concerns itself with installing the 

Quadcolor I in your PC. Section III and IV give 

operational details concerning the use of the 

Quadcolor board. For many users these sections 

might be conside red optional read ing. (Since the 

board works so closely with the PC you may wish to 

simply plug Quadcolor in and ignore it, treating it 

just like the I BM color graphics adapter). But if you 

wish to take advantage of the unique characteristics 

of Quadcolor I. you w ill find the necessary 

information here. The last section - section V - is for 

your reference. 

3 
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INSTALLATION 

Opening the PC 

Ouadcolor I is easily installed in your PC system. 

You need only remove the computer's chassis 

cover. snap the card into one of the available 

expansion slots, cable the Ouadcolor according to 

your system configuration, then reinstall the cover 

and turn the PC on. A ll you will need for this 

operation is a standard screwdriver and a little 

patience. 

WARNING: Before opening the Personal Computer 

make sure all power has been turned off to the 

computer and all power cords have been 

disconnected from any power source you are using. 

Installing expansion cards in the PC with power on 

could result in damage to the PC or the expansion 

card. 

Now that you are ready to begin, let's make sure the 

Ouadcolor is ready, too. To make sure of this you 

need only check one thing . As illustrated below 

(figure 3, page 8) there is a set of jumpers towards 

the center of the Ouadcolor. Before the board can 

work properly in your PC you must make sure these 

jumpers are in place. If they are not , Ouadcolor 1 

will fail to operate. 

With the jumper in place, you can now begin the 

installation process. With the power off and all 

power cables disconnected, the PC cover is easy to 

remove. First , you should remove the keyboard 

cable from the back panel plug. And , if your system 

already has one, you should remove your monitor 

cable, too. This w i ll give you a little working room. 

Next , turn the computer around so that the rear 

panel is fac ing you as shown below. 

C=> 

o 
~ --=-=--=-=--C=-.l .. B 

Figure 1 Rear panel of the IBM Personal Computer 

With a small standard screwdriver loosen the two 

screws found on the lower corners of the rear panel. 

These are marked A and B in figure 1. (Note: On 

newer PCs, you may also have to loosen the screws 

marked C ,D, and E.) Remove the screws and put 

them in a safe place for later. 

Now gently sl ide the cover to the PC forward , away 

from the rear panel , lifting the front edge slightly as 

shown in f igure 2. The cover should slide off easily, 

leaving the PC chassis and system board exposed. 

5 
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Figure 2· SlIdmg the cover off the PC chaSSIS 

Put the cover aside. Now, if you look down on the 

system board from the rear panel you will see the 

internal circuitry of the personal computer. To the 

left wi ll be a large black or silver box housing the 

power supply. Toward the front w i ll be the d isk 

drive unit{s) . And on the lower right corner of the 

system board wi ll be found five (possibly e ight, 

depending on the system you own) elongated 

connectors called expansion slots. 

Some of these expansion slots may already contain 

expansion boards. They might hold extra-memory 

cards, a serial port adapter, or maybe Ouadram's 

multifunct ion Ouadboard. In any case, one of the 

expansion slots Will be needed for the Ouadcolor 

card . 

When installing the Ouadcolor I in your PC system 

certain system board switches must be set to refject a 

color graphics adapter card , For th is information 

consu lt your IBM Guide to Operations Manual. 

Inserting the Quadcolor I 

Inserting the Quadcolor into the expansion slot is 

easy. First if you have any other type of color 

graphics card you must remove it from your system. 

Quadcolor I wi ll not work with any other color card 

(It will work with a monochrome card so if you have 

one in your system you can leave that in) . 

Along the lower edge o f Quadcolor I you w ill find a 

rim of gold f ingers forming what is called an edge 

connector. This connector is designed to fit into the 

expansion slot. Plug the card into the expansion 

slot by inserting the connector into the slot first and 

then pushing down on the card. It should snap into 

place with the metal end plate silt ing flush against 

the corresponding rear panel opening. There shou ld 

also be a plastic card guide at the other end of the 

Quadcolor board that fits between the edge of the 

board and the front panel of the chassis to help 

hold the board in the proper place. Th is card gu ide 

will snap onto the inside of the front chassis panel 

in line with the expansion slot being used to hold 

the Quadcolor board . Snap the card guide in place 

before inserting the Quadcolor board into the 

expansion slot. 

You can secure the board in p lace by screwing the 

end plate down to the top of the computer chassis 

with the screw provided in the screw hole opening 

over the correspondi"g rear panel slot. 

With it properly installed in the system expansion 

slot, Quadcolor I can now be cabled to your 

monitor and, if you so choose, to a light pen. 

7 
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Cabling Ihe Quadcolor I 

Quadcolor I can be cabled to any kind 01 color 

monitor. If your system uses an RGB or IRGB 

Direct Drive color monitor, the cabling is done 

through the male 9-pin connector located at the 

center of the board's end plate, If your system uses 

a NTSC Composite signal monitor the cabling is 

done through the RCA phono plug just above the 9-

pin connector on the Quadcolor's end plate. And, 

finally, if your system uses a regular NTSC home 

color television set the cabling is accomplished by 

install ing an RF modulator (available at most 

electronics stores) to the set of 4 pins (with pin 2 

missing) labeled P1 on the Quadcolor printed c ircu it 

board and then cabling this modulator to your 

television set. 

The following three illustrations deta il the necessary 

cabl ing connections from the Quadcolor I to each 

of the three color monitor types. 

Location 0' Jumper shunts 

CompoSJte SIgnal MOI1ltor 

Connector 

RG8 IRGB MO"',01 

Conn&etOl 

Figure 3 : Cabling the Quadcolor I to a Direct Dnve AGB or IRGB 

monitor; and an RF modulator. Note poSition of 

Jumpers. 

If you are using one in your graphics work, you will 

want to install the light pen now. Next to the RF 

modulator's P1 connector on the Quadcolor's 

printed circuit board (see figure 3 above) is a 6 pin 

connector (w ith pin 2 missing ) labeled P2. The light 
pen is installed here. 

LIght pen connector 

Figure 4 Cabling Ouadcolor I to a light pen 

With all the necessary cables attached to Quadcolor 

I, the Persona l Computer cover can now be 

reinstalled in the computer chassis. Th is is done by 

simply fo llowing the cover remova l procedure on 

reverse. Sl ide the cover back over the chassis until 

it seats flush against the rear panel, tighten it in 

place w ith the screws you removed earlier, connect 

any power cables you removed , reattach the 

keyboard and the moni tor, and you are now ready 

to turn the computer on. 

9 



10 

OPERATION 

Quadcolor I is a color graphics adapter for the IBM 

Personal Computer. It provides the interface 

between the computer and a video display device. 

The display device may be a black-and-white or 

color composite monitor, a direct drive IRGB (or 

RGB) monitor, or a standard color television set 

(which requires the addition of an RF modulator) . 

Quadcolor I operates in several modes to display 

text and graphics. It is plug compatible with IBM's 

Color Graphics Adapter. No special software is 

needed to use Quadcolor I as a replacement for 

IBM's card. 

In addit ion to being plug compatible with IBM's 

Color Graphics Adapter, Quadcolor I features 

several enhancements. These enhancements include 

twice as much memory as IBM's color card, faster 

access to the display memory by the processor, the 

choice of sixteen colors for foreground and 

background colors in high-resolution mode, and 

expansion connectors to interface to Quadcolor II 

for even higher resolution graph ics. 

Quadcolor I also contains a ligh t pen interface as 

well as a connector for an RF modulator. An RCA 

phono plug is provided for connection to composite 

monitors and a 9-pin O-type connector is provided 

for direct drive monitors. 

OPERATIONAL DESIGN 

Quadcolor I operates in two fundamental modes: 

text and graphics. Within each of these modes are 

several possible display variations. (All modes are 

completely compatible with any software written to 

interface to the IBM PC color graphics adapter.) 

Text mode allows the display of text characters in a 

25 row by 80 column or 25 row by 40 column 

screen formal. Each character can have its 

foreground color and background color determined 

independently. Addit ionally, characters may be 

blinked on an individual basis. You can select one 

of sixteen colors for foreground dots and one of 

eight colors for background dots. 

There are two graphics modes available on 

Quadcolor I. The first is a medium resolution mode 

that is 320 pixels horizontally by 200 lines vertically. 

Each pixel can be one of four colors selected from 

one of two pallettes. One of the four possible colors 

is the background color, wh ich can be selected 

from any of sixteen colors. The remaining three 

colors depend on which of two palettes is selected. 

Selection of one palette gives the colors red, green, 

and brown; while selection of the second palette 

gives cyan, magenta, and white. 

The second graphics mode is a high resolution 

mode which has a 640 pixel horizontal by 200 pixel 

vertical resolution in black-and-white. When a pixel 

is ON it is white and when it is OFF it is black . The 

ON color and the OFF color of each pixel can be 

changed to anyone of sixteen colors. Th is allows 

true two color selection in high resolution mode. 

11 
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MAJOR BLOCK DEFINITIONS 

The major functional blocks of Quadcolor I are 

described in brief detail in the following paragraphs. 

More detail on some of the blocks is given in the 

Technical Reference section. 

6845 CRT Controller 

The CRT controller is a Motorola 6845 IC. It 

provides all the addressing of the video memory for 

display purposes as well as the video signals 

required for a standard raster scan display. The IC 

is highly programmable and provides for cursor 

control and a light pen interface as well as complete 

programmability for most display parameters. 

110 Registers 

The 1/ 0 Registers program various control lines to 

set-up the various text and graphic modes. 

Add itionally, the border colors in text mode and the 

background color in high resolution mode are set at 

1/0 port registers. Two 110 port addresses are 

decoded to allow control of the light pen in terface 

latch. A status register is also available to read 

horizontal sync, vertical sync, and light pen 
in formation . 

Display Buffer 

Quadcolor I contains 32K bytes of memory for 

display purposes. The display buffer occupies 

memory locations B8000H to BFFFFH. It is 

implemented as dual ported memory to allow equal 

access by the CPU and the CRT controller at all 

times. The format of the stored data is defined 

differently depending on the display mode selected. 

Character Generator 

In Text mode ASCII character codes and attribute 

bytes are stored in the display buffer. When the 

ASCII character code is read out of display memory 

it is used, with three ROW ADDRESS lines (RAO­

RA2) out of the 6845 CRT controller, to form an 

eleven bit address to the character generator 

EPROM. The data outputs of the character 

generator then become the eight dot pattern for that 

particular ASCII code. 

The character generator is a 2716 (single voltage) 

type EPROM . It contains the bit patterns for 256 

characters. These include the standard 96 ASCII 

character set as well as 16 characters for the game 

port. 15 characters for editing purposes, 48 

characters for foreign languages, 48 characters for 

business block graphics, 16 Greek characters, and 

15 scientific notation characters. 

Characters are defined in an 8x8 matrix and are 

formed in a 7x7 double dot formal. Th is allows a 

one row descender for the characters that have 

tails. Information is provided in the Technical 

Reference section to allow you to program your own 

character set EPROM. 

By cutting a trace and soldering a jumper, you can 

use a 2732 or 2764 type EPROM. Replacing the 

2716 allows you to define a character set with more 

than eight scan lines per character (with a 2732) , 

two character sets with eight scan lines per 

character (with a 2732) or two character sets with 

more than eight scan lines per character (with a 

2764) . When using a 2732 or 2764, a software 

controllable " Character Set Select" line is used to 

select which character set is being used. 

13 
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Tim ing Generator 

All timing signals are generated in this functional 

block. These signals include memory address mux 

signals, memory address strobes, character clocks, 

shift register loading, shifting clocks, and the color 

burst frequency (3 .58 MHz). 

Wait State Generator 

The Wait State Generator serves to synchronize the 

CPU 's accessing of display memory to prevent 

glitches on the screen caused by address and data 

bus contention problems between the 6845 CAT 

controller and the CPU. One, two, or three Walt 

States (210 ns. 420 ns, 630 ns delays) will be 

asserted every time the CPU accesses display 

memory. 

Composite Color Generator 

Ouadcolor I provides a composite signal to drive a 

composite monitor (Black -and-White or color) or to 

drive an AF modulator connected to a standard TV. 

The inputs to the composite color generator are the 

same signals that appear on the direct drove 

connector. Horizontal sync , vertical sync, and the 

four color signals (I, A, G and B) are comb ined into 

a single base band analog composite video signal . 

ThIs signal is a NTSC (National TelevIsion 

Standards Commission) composite signal that varies 

from 0 volts to about 1.5 volts. It will drive most 

composite monitors designed for use in the U.S. 

since they are specifically designed to be driven by 

an NTSC compatible signal . 

Address Decoders 

Ouadcolor I"s memory occupies 32K bytes of the 

IBM PC's memory space starting at BBOOOH. The 

upper five addrss lines (AI5-AI9 ) are decoded to 

create a " Memory Select" signal. Ouadcolor I/O 

ports occupy the sixteen locations from 300H to 

30FH. Selection of th is sixteen byte block is 

accomplished by decoding address lines A4-A9. 

15 
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MODES OF OPERATION 

Quadcolor I, like the IBM Color Graphics Adapter, 

has two basic modes of operation: text and 

graph ics. For each of these two modes there are 

variations. 

Text mode allows the display of 25 rows by 40 

columns or 25 rows by 80 columns of text w ith 

multiple pages. Two resolutions may be selected in 

graphic modes: 320 x 200 (medium resolut ion) or 

640 x 200 (high resolution) . These modes are 

explained in more detail in the following sections. 

Text 

Text characters are stored as 8 bit extended ASCII 

codes (ASCII characters are normally 7 bits long to 

give a possible 128 character codes, but an eight bit 

code is accepted by the IBM PC to give an 

additional 128 codes). Each character on the screen 

requires two bytes of storaQe in the display buffer. 

The first byte is the 8-bit ASCII character code (0-

255) while the second byte is the attribute byte. The 

attribute byte is used to define the character's 

foreground color, background color, and whether or 

not it blinks. A character's code must be stored at 

an even address while its attribute byte must be 

stored at the succeeding odd address. The complete 

256 character set is shown in Table 1. 

Table 1: 256 Character Set 

17 



" Cr t COJOO' c:oce 16 COIO-' '0' c:"'V~'''' 5 
'- 'OIeQ.O" .. O eoIOI' 

Table 2: Text Memory Allotmenl 

Table 3: Summary of Available Colors 

R G B COlor 

0 0 0 0 black 

0 0 0 blue 

0 0 0 green 

0 0 cyan 

0 0 0 red 

0 0 magenla 

0 0 brown 

0 white 

0 0 0 gray 

0 0 light blue 

0 0 light green 

0 Itght tyan 

0 0 light red 

0 IIghl magenla 

0 yellow 

high intenSity white 

NOTE: II you are uSing a (lJrect (ll lve man, lor Inal only 

accepls RGB mputs. you .... 11' De I,""ted 10 ergnt COlor$ 

Insteaa 01 5·xteen 

18 

The Blink bil (D7) in the attribute byte may be 

redefined to be the character's background 

Intensity bit. Th is allows the choice of sixteen 

background colors but no blinking. The Bl ink bit is 

redefined by setting bit 5 low (0) in the Mode Select 

register. 

Text Mode is the default mode for the IBM PC. 

Eighty or forty columns of text can be displayed 

while in text mode. The number of column rows is 

selected wh ile in BASIC with the WID-TH statement 

and in DOS with the Mode command. 

When forty columns are displayed, 1,000 characters 

can be put on the screen. Since every displayed 

character uses two bytes for storage, 2,000 memory 

locations are required to display a full screen. the 

16K bytes of IBM compatible memory on Quadcolor 

I allows up to eight pages of 40 column text to be 

stored in the display memory at one time. Similarly, 

up to four pages of 80 column text may reside in 

the 16K bytes of IBM compatible memory. 

The various pages are selected as parameters in the 

BASIC SCREEN command. Each 40 column text 

page starts on an even 0800H (2K) page boundary 

while each 80 column page starts on an even 1000H 

(4K) page boundary. 

19 
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! 
• A SI IMIN 

4 .. L 

Display 

IYlz 

1 - SBOOOH = 41H 

SBOOI H = attribule for "A" 

2 - SB002H = 42H 

SB003H = attribute byte for "s" 

3 - SB09EH = 4EH 

SB09FH = attribute byte for " N" 

4 - SBOAOH 4CH 

SBOA 1 H = attribute byte for " L" 

S - SBF9E = SAH 

SBF9F = attribute byte for "z " 

Table 4 Memory mapping lor the first page 01 dIsplay memory In 

80 column mode 

Medium Resolution Graphics 

Medium resolut ion graphics mode has a resolution 

of 320 pixels horizontally by 200 pixels vertically. 

Each pixel can be one of four colors selected from 

one of two palettes. Two bits are used to cont rol the 

four colors. The pixels in each byte are formatted as 
follows: 

{'" 
~ . 

.. S 

D7 D6 DS D4 D3 D2 Dl 

Cl CO Cl CO Cl CO Cl 

pixel A S C 

Figure 5: Medium resolution pixel format 

Pixel A w ill be to the left of pixel S which will be to 

the left of pixel C and so on. Colors are selected 

according to the following table : 

Cl CO 

DO 

CO 

D 

o 

o 

o Selects one of sixteen background colors 

Selects color:: 1 from set 1 or 2 

o Selects color 1'12 from set 1 or 2 

Selects color #3 from set 1 or 2 

Table 5 Color Table 

The two color sets are: 

Set 1 Sel2 

Color 1 - Cyan Color 1 - Green 

Color 2 - Magenta Color ~ - Red 

Color 3 - Color 3 - Brown 

Table 6. Medium resolullon color sets 
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Medium resolut ion requires 16,000 bytes of display 

memory. Even numbered horizontal lines (0,2,4,6, ... ) 

are stored in the first 8,000 bytes of display memory 

starting at B8000H; odd numbered horizontal lines 

are stored in the 8,000 bytes starting at BAOOOH. 

Address B8000H contains the first four pixels 

starting at the upper left corner of the screen. 

Table 7: Medium resolutIon graphics storage map' 

1-_____ --.::::.:..:'---______ 1 ::;: L .. :~~ 
89EEI'H 

89!')F,", _ 

B9FFFH ., 

68FFFH 

High Resolution Graphics 

High resolution graph ics mode allows for the 

display of 640 pixels horizontally by 200 lines 

vertically . Only two colors are displayed in this 

mode: black when a pixel is off and white when a 

pixel is on. The " Tips and Techniques" section of 

this manual explains how to program any of sixteen 

" OFF" colors and any of sixteen " ON" colors in th is 

mode. Each pixel is controlled by a single bit in 

memory; thus, each byte of display .memory 

controls eight pixels. The byte storage format is: 

07 06 05 04 03 02 01 

A B c D E F G 

FIgure 6. High resolution pIxel format 

Pixel A will appear to the left of pixel B wh ich will 

be to the left of pixel C and so on. If a bit is on or 

equal to 1 the corresponding pixel will appear white. 

Conversely, if the bit is off or equal to 0, the pixel 

will be black (unless the "ON" and "OFF" colors 

have been changed as mentioned above). High 

resolution requires 16,000 bytes of display memory. 

Memory storage is sim ilar to that used in medium 

resolution mode. Even numbered lines are stored in 

the first 8000 bytes of display memory while odd 

numbered lines are stored in the 8,000 bytes 

starting at the second 8K of display memory. 

00 

H 
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6845 CRT Controller 

As mentioned earlier, the 6845 is highly 

programmable. It con tains 19 internal registers. One 

reg ister, the Address register, is used to point to 

one of the other 18 registers. This is a write-only 

register occupying I/O address 3D4H. Programming 

a 6845 register requires that the 5-bit address of the 

desired register first be loaded into the Address 

register. 

After the Address register is loaded, the data for the 

desired reg ister can be loaded by dOing a Write to I/O 

address 3D5H. These are the addresses used by IBM 

software but the Address register actually will respond 

to any even I/O addrss from 3DOH to 3D7H (instead of 

3D4H) while the data may be written to any odd I/O 

address between 3DOH and 3D7H (instead of 3D5H). 

All of the programmable features of the 6845 cannot 

be discussed here. If you need more informat ion 

about this IC, refer to Motorola's Microprocessors 

Data Manual or Hitachi's Microcomputer Data Book. 

Table 8 shows the parameters used to program the 

6845 in text and graphics modes. 

6845 Reg ister Description 

AODA REG. REG ISTER 
110 

40.:25 80125 
UNITS 

ALPHA ALPHA REG. • TYPE 

Horizontal Write 

" 0 AO 
Total 

Char 
Only 38 

HOrizontal 
1 Al 

O,splaye<l 
Cnar 

W rtte 

Only 
28 50 

Haru Sync 
Char 

WrIte 
20 .. 2 A2 

Posdlon Only 

HafiZ Sync 
Char 

W rtte 
OA OA 3 A3 

WIdth Only 

Verhcal Total Char WrIte 
IF 6A • A. 

Aow Only 

VertIcal Tota l Scan W rIte 
06 5 AS Adjust lIne Only 06 

Vertical Cnar Write 
64 6 A. 01splayeo Aow Only I. 

Vert Sync Char Write 
Ie 67 7 R7 Pos.tlon Aow Only 

Interlace Write 
02 02 8 R8 

M ode Only 

Max Scan Scan Wrtte 07 • A. 
Line Addr Lme Only 01 

Cursor Start Scan Write 
06 A AID 

line Only 06 

Cursor Eno Scan Wrtte 
0' B All 

Line Only 07 

Start ACldr (H l Wule 
00 00 C A12 

Only 

0 A13 Slart Addr ILl Write 
00 00 

Only 

Cursor 
E A14 

Addt (H) 

Read 

Write 
XX XX 

Cursor Read 
XX XX F A15 AOdr tLI Wnle 

light Pen (H) ReaCl 
XX XX 10 R16 Only 

11 A17 LIght Pen (l) Read 

Only 
XX XX 

Note: All reg Ister va lues are gIven In hexadeCImal 

Table 8 6845 Program Paramelers 

GRAPHIC 

MODE 

38 

28 

20 

OA 

" 
06 

64 

70 

02 

01 

06 

07 

00 

00 

XX 

XX 

XX 

XX 
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Some of the 6845 reg isters have unspecified values 

(xx) in them. This indicates the reg ister's contents 

will change depending upon the software that is 

currently running. The contents of the Cursor 

Register wi ll change as the cursor is moved about 

on the screen. The light Pen register's contents will 

depend upon when the light pen is activated (if one 

is connected at all) . Additionally , the starting 

address reg ister contents w ill change depending 

upon which page is currently being displayed. 

Mode C.ontrol Reg ister 

The Mode Control Reg ister is a 6-bit write-only 1/0 

port. It is used to set up the rest of the Quadcolor I 

circuitry for the text and graph ics modes. The 

operation of th is 1/0 port is identical to the same 

port used on the I BM Color Graphics Adapter. The 

follOWIng l ists the function of the bits and a short 

deSCription of each bit's operation follows. 

DO 80-COlumn Select 

01 GraphiCS Select 

02 B & W Select 

03 Enable Video SIgnal 

0 4 HIRes Select 

05 Enable S imi!; 

D6 Not usee 

07 ot usee 

DO selects between 40 and 80 column text mode. 
A " 1" selects 80 column. 

D1 selects text or graph ics modes. A "1 " selects 
graph ics mode. 

02 is used to d isable color on the composite signal 

(i.e. enable black-and-white). A " 1" selects black­

and-white display. This is accomplished by only 

allowing ON or OFF (OC levels ) for the video signal 

rather than the required color phase information. It 

also disables the color burst reference signal. 

03 enables video . When set to "0" the display is 

blanked. IBM recommends disabling video when 

changing modes. 

04 selects the medium resolution (320 x 200) or 

high resolution (640 x 200) graphics modes. When 

set to " 1" high resolution mode is se.lected. 

05 defines the Most Significant Bit (07) of the 

attribute byte in text mode. A " 1" will define the 

attribute byte's MSB as a Bl ink attribute; if D7 

equals "1 " the character will blink and if D7 does 

not equal " 1" it will not blink . If the Enable Blink bit 

IS low the MSB of the attribute byte becomes the 

intensity bit for the background colors. Thus you 

can have 16 background colors and no bl inking. 

The following lists the contents of the Mode Control 

register for the various operating modes. 

• • 3 2 

1 • 1 1 

1 • 1 • 
1 • 1 I 

I • I 0 

• • I , 
• • 1 • 
• I I , 

I 

I 

1 • 
• • • 0 

0 I 

0 1 , 0 , 0 

1 • 

I 

&0 lr. 2S TelliS & W 

"0 II 2S Tell' COlO' 

ao ,. 2S Te ... , B & W 

SO;ll 2S Te.oet Color 

320 II 200 Gflo",eS 8 & VI 

320 , 200 GrJlor"cs COlO' 

640.( 200 Grlon.cs B & W 

60 COlUt,tN SELECT 

GP,APHtCS SELEC ~ 

B & W SEI..ECT 

E .... A8~E viDEO SIGNAL 

HIRES SELECT 

ENABLE BL:"lK 

Table 9. Contents of the Mode Control Register 
27 
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Color Select Register 

The Color Select Reg ister is a 6-bit write on ly 1/0 

port. It is used to set up the Border color in text 

mode (which is also the Background color in 

medium resolut ion mode); select the palette in 

medium resolution mode; and select an intensified 

set of colors in med ium resolut ion mode. This port 

also operates identically to the same port on the 

IBM Color Graph ics Adapter. The following table 

lists the function of the bits followed by a short 

descript ion of their operat ion. 

DO Overscan Slue 

01 Overscan Green 

02 Overscan Red 

03 Overscan IntenSity 

O. MeCl lum Resolution Intensity 

05 Palette Select 

06 NOI used 

07 Not used 

In Text mode DO - 0 3 select one of sixteen border 

colors. In medium resolut ion mode they select one 

of sixteen colors to be used as the background 

color (i.e., when color 0 is selected) . On direct d rive 

monitors one of sixteen fo reground colors in h igh 

resolution mode may be selected by storing the 4 

bit value here. 

04, when set to " ' ," will intensify the colors 

ordinarily selected in med ium resolut ion graph ics 

mode. It will only intenSify color " 2, and 3; it will 

not intensify the background color since it has its 

own intensity bit. Th is bit is normally set to 0 by 

IBM software. 

0 5 controls the choice of palettes in medium 

resolution mode. When set to " 0," palette 0 (Green, 

Red, Brown ) is selected; when set to " ' ," palette' 
is selected (Cyan, Magenta, and Wh ite). 

Status Register 

The Status register IS a 4-bl t read-only I 0 port at 

address 30AH. It IS used to read some of the video 

liming Information as well as Inputs from a light pen 

(If one IS connected). The follow ing table gives the 

status read at each bit and lollows with a bnef 

descnpllon o f each b lrs operation. ThiS port IS 

Identical In operation to the one found on IBM's 

Colo r Graphics Adapter. 

DO Display Enable 

01 l l9m Pen Strobe 

02 llgh l Pen SWitch 

03 Ver1lcal Sync 

O. Not used 

05 Not used 

D6 Not usea 

07 Not used 

DO, mOni tors the Display Enable line lrom the 6845 

to indicate when active Video IS being displayed 

ThiS IS Included fo r software compatibility Wi th the 

IBM PC. When operat ing IBM's Color Graphics 

Adapter In 80 column text mode, the display 

memory cannot be accessed dUring the active Video 

pen ods Wi thout causing address and data bus 

con fl icts With the CRT con troller liming and causing 

gli tches on the sc reen. 

o I , when high ('T'). indicates an ou tpu t from the 

ligh t pen Th iS bit IS the output of a flip-flop that 

can be set via port 30CH or reset via port 30BH 

02. when low ("0"). indicates the light pen sWi tch IS 

closed and may need servicing 

03 when high ('T' ) indicates that a vertical retrace 

IS occurmg. It IS recommended that modes only be 

changed dunng vertical retrace to smooth out the 

display operat ion. 
29 
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To overcome thIs problem, the IBM display driver 

routines wait for a transition (low to high) on the 

Display Enable line before accessing display 

memory for a few characters. Ouadcolor I does not 

have this problem and memory may be accessed at 

any time on any mode. This allows much faster 

accessing of display memory (which means faster 

screen updatIng) . 

Unfortunately, a lot of software written for the IBM PC 

uses IBM's driver for accessing display memory, and 

this software needs to see the Display Enable 

transitions. Display Enable is essentially a horizontal 

sync signal and has a period of 63.5 microseconds. 

The actIve video period is about 45 microseconds 

while the remainder is inactive video (essentially 

horizontal retrace. 

Clear Light Pen Strobe 

This is not an actual l ID port. Th is is a decoded 

address (3DBH) that is used to clear a flip-flop that 

has been set by an input from the light pen. 

Reading or writing to this lI D port address will clear 

the flip-flop. The data is irrelevant. 

Set Light Pen Strobe 

The operation of this 110 port (address 3DCH) is 

similar to the Clear Light Pen Strobe described 

above. 11 is used to set the light pen inpu t flip-flop. 

Reading or writing to this 1/0 port is sufficient to set 

the flip-flop. Data is irrelevant. Setting this flip-flop 

will prevent light pen input transitions from being 

sent to \toe 6845 light pen strobe input. 

Quadcolor I Register 

ThIs IS a 6-bit write-only 110 reg ister whose address 

IS 3DDH, 11 IS used to control the enhanced features 

of Ouadcolor I and is not compatible w ith any 

similar register on the IBM Color Graphics Adapter 

(since the IBM card doesn't have the Ouadcolor I 

enhancements) . Functions that are controlled by 

this register include selection of one of sixteen 

background colors (for direct drive monItors) in 

high resolution graphics mode, selection of the 

lower 16K bank of memory (IBM compatible) or the 

upper 16K bank (Ouadcolor enhancement) and 

selection o f one of two character sets in EPROM. 

The outputs of this register are all reset to 0 at 

power-up. IBM software will never address this lI D 

locatIon so that any nonzero data written to this 

port WIll remain there until rewritten (to zero) or 

until another power-on reset occurs. 

In some cases, it may be necessary to reset a bit (or 

bits) to zero before changing display modes. 

For instance, if the upper 16K bank of memory is 

selected to display a user-generated display, when 

the program is stopped the text output by IBM's 

BASIC will continue to be loaded into the lower 16K 

of memory and will not be seen as long as the 

upper 16K bank is selected for display. 

Be aware of this during debugging. The following lists 

the port 's bits and is followed by a description of 

their operation and use. 
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DO HIRes Blue 

01 HIRes Green 

02 H IRes Red 

03 HIRes In tensity 

D. Bank Select 

05 Character Set Select 

06 N OI used 

0 7 Not used 

00 - 03 allows for the choice of one of sixteen 

background colors in high resolut ion graphiCS mode 

for d isplay on a direct drive color monitor. By 

setting a background color via the lower 4 bits of 

this reg ister, the high resolut ion graph ics mode can 

indeed display true, two color graphics instead of 

being limited to just black and white. 

04 is the Bank Select l ine and selects which of the 

two 16K byte banks of memory is to be d isplayed. 

Setting th is bit to " 1" selects the upper 16K bank 

starting at address BCOOOH. A "0" selects the lower 

16K bank (IBM compat ible) starting at B8000H. 

05 allows selection of character sets when a 2732 

or 2764 EPROM character generator with two 

character sets is installed. When a 2716 type 

EPROM is installed, this line has no effect. A "0" 

w ill select the character set stored in the lower half 

of a 2732 or 2764, wh ile a " 1" w i ll select the 

character set in the upper half of the EPROM. See 

the section d iscussing the EPROM for more 

information about chang ing character sets. 

Character Generator 

Quadcolor I uses a 2716 type EPROM as a 

character generator. Characters are formed in a 7x7 

dot matrix with one descender. The character box is 

8x8 with the right-most column usually blank for 

text characters. A graphics character may use the 

whole 8x8 box. There are 256 characters stored in 

the character generator. They are compatible with 

those of IBM's Color Graphics Adapter. 

Each character code pattern stored in the EPROM 

requires eight bytes. The starting location for each 

ASCII character code's bit pattern may be 

determined by multiplying the character code by 

eight. Thus, a capital "A" bit pattern (ASCII 

character code 41 H) would start at location 208H 

and continue to 20FH (=8bytes) . The storage order 

for the eight bytes is as follows: the first byte 

describes the top row of dots for the character while 

the eighth byte describes the bottom row. The most 

significant bit (07) of a byte corresponds to the left 

(or fi rst) column in a character. The least significant 

b it (00) corresponds to the eighth column. Shown 

in Table 10 is the dot pattern for a capital " A" and 

the memory locations and corresponding contents. 
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Local/on 
D7 DO 

208H 

209H 

20AH 

20SH 

20CH 

20DH 

20EH 

20FH 

Table 10: IBM HA" Dot Pattern 

You have the option of changing the character set 

by installing a 2732 (4K) or 2764 (8K EPROM). 

If changing to a 2764. the 24 pin DIP socket will 

have to be replaced with a 28 pin DIP socket. Be 

sure each pin is free before lifting the socket ou t of 

the board. as a t race that is still soldered to the 

board could be pulled up. 

Contents 

30H 

78H 

CCH 

CCH 

FCH 

CCH 

CCH 

OOH 

Several programming options exist when changing 

EPROMs. A 2732 can be programmed to contain 

two 256-character sets with each character made up 

of eight scan lines/ character or with a single 

character set with characters made up of more than 

eight scan lines (but less than sixteen) . A 2764 can 

be programmed to contain two 256-character sets 

with characters made up of as many as sixteen scan 

lines. 

When changing from a 2716 to a 2732 or a 2764 

EPROM. J6 - which is just below the EPROM 

socket - must be programmed. The pin numbers 

for J6 are shown below. 

~ ~~e~ P 

CJ 
, 3 , 

J6 c=J . . , 
Figure 7- Pin Numbers for J6 

The following figure shows the connections to J6 

and the selection options that are available. 

LOW HIGH BANI( SELECT 

!.'A13 f-_---l>-/ >--," '" 

RAM RAM 

MA'2f-____ ~ J Al.2 

MAg t-----V' Ai 

6845 ASCII CHAR 

L,-r-'-l"1=;, =-A) .ATTRIBUTE 

'-_-=--,/ BYTE 
v 

CODE (8 BITSJ--- a 

L\ 

R"~----- --~==~ 
.. , t- ----------~ 
RA.t----------- ~ 

... 

..., .. 
A, 

A. 

CHAR SET SEL Ill : STO , ____ ~~~~~~~~ ____ ~---------- ,. '2 
2-:'6A only' 

Figure 8 Connections to J6 
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A trace (located on the noncomponent side of the 

board) connecting pons 1 and 2 is part of the 

standard Quadcolor I board layout. This is the 

connection for the standard 2716 EPROM character 

generator provided with Quadcolor I. When using a 

2732 or a 2764, this trace must be cut before 

making any other connections, The trace may be 

cut w ith a hobbyists knife or a razor blade. A 

jumper may be installed across pins 1 and 2 if you 

decide to switch back to a 2716 at a later date. 

A 2732- may be programmed for two character sets 

or a single character set with up to 16 scan lines per 

character. When programmIng for two sets of 

characters w ith eIght scan l ines per character, one 

character set shou ld be located starting at OOOH and 

the second character set should be located starting 

at 800H. The eIght bytes for each character should 

be stored in consecut ive locations starting at the 

location that is equal to eight times the character 

code (as described at the beginn ing of this sect ion ). 

A jumper needs to be installed across p ins 5 and 6 

on J6 to connect the Character Set Select Line to 

the most sIgn ificant address lone (A 11 ) of the 

EPROM. The character set select l ine IS set to (j 

upon a power-up or reset. Thus the standard 

character set should be located in the lower 2K 

(starting at OOOH ) of the 2732. The alternate 

character set is selected by settong the Character 

Set Select Line to 1 (see the descri ption of the 

Quadcolor I reg ister in "Programming 

Considerat ions "). 

If a single character set with more than eight scan 

lines for characters is to be used, a jumper needs to 

be installed across pins 3 and 4 of J6. This connects 

the fourth Row Address line out of the 6845 to the 

2732's most significant address line, A 11. When 

using a character set with more than eight scan 

lines per character, the 6845 will have to be 

reprogrammed. The storage order for the bytes 

containing the character dot patterns is a little bit 

different than that for eight scan lines per character. 

The first eight (top eight) scan lines for each 

character should be stored at the location that is 

eight times the character code. The storage 

addresses for the remaining bytes are calculated in 

a manner similar to that for the first eight scan lines, 

except that an offset of 800H (2K) is added to the 

calculated address to locate the additional bytes in 

the upper 2K of the 2732 EPROM's address space. 

An example should demonstrate the storage scheme 

for a capital "A" in an 8xl0 format. 

Table 11 Custom "A" Dot Pattern 

ASCII CODE 4,H 8 ",4'H 208H 

LocatIOn 
.7 00 Content 

208H 10H 

209H 38H 

20AH 6CH 

206H C6H 

20CH C6H 

200H FEH 

20EH C6H 

20FH C6H 

(8OOH • 208H) A08H C6H 

1800H • 209H) A09H DOH 
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The locations AOAH through AOFH are just wasted 

since the 6845 will only be programmed for 10 scan 

lines per character. If 16 scan lines per character 

was programmed in the 6845 then locations AOAH 

through AOFH would contain the dot patterns for 

the 11th through 16th scan lines. 

Using a 2764 EPROM is similar to using a 2732 except 

that two character sets w ith up to sixteen scan lines per 

character can be programmed into it. A jumper must 

be installed across pins 3 and 4 of J6. The dot patterns 

for the Iirst eight scan lines of the standard 

character set occupy the first 2K bytes (OOOOH 

through 07FFH) of the 2764's memory. The ninth 

through the sixteenth scan line bytes of the 

standard character set are stored in the second 2K 

block (0800H through OFFFH). The first eight scan 

lines for the alternate character set are stored on the 

third 2K block (1000H through 17FFH) while the 

ninth through sixteenth scan line dot patterns are 

stored in the fourth 2K block (1800H- 1FFFH). The 

character sets are selected the same way as that 

described for the 2732. The Character Set Select 

Line is set to 0 (the power-up default value) to 

select the standard set and to a 1 to select the 

atternate character set. 

TIPS & TECHNIQUES 

Animation 

Some low-level animation can be implemented with 

the Quadcolor I using the two banks of memory. 

The original " frame" is created in one 16K bank of 

memory and this bank is selected using the Bank 

Select line (04 of I/ O port 300H). The next "frame" 

is created in the other 16K (the nondisplayed 16K) . 

This second frame, and succeeding' frames, will 

usually be only slightly d ifferent from the preceding 

frames, and can be very quickly updated by only 

changing the portion of the scene that is different. 

The animation is achieved by updating the 

undisplayed memory bank , switching to It, updating 

the other bank of memory (now undisplayed) , 

switching to it, and so on. For a smooth display, the 

banks should be switched during the vertical retrace 

period. Animation can also be better achieved by 

writing your program in assembly language rather 

than BASIC because of the speed that is usually 

required . 

Alternate Bank Selection Technique 

Instead of using the Bank Select I/ O line to select a 

bank of memory, the starting display address stored 

in the 6845 can be programmed to a value of 2000H 

to select the upper 16K bank of memory. A start ing 

address of OOOOH, of course, selects the lower 16K 

bank (the default bank on power-up or reset). When 

using the starting address register in the 6845 for 

bank selection the Bank Select line must be set to O. 

By the same token, when using the Bank Select line 

for bank switching, the starting address should be 

programmed to OOOOH (or some value less than 

2000H to keep the 6845's MA 13 address line low). 
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Fast Memory Accessing 

IBM's Color Graphics Adapter is designed such 

that , when operating in 80 column text mode, if the 

display memory is accessed at any other time 

during horizontal retrace, glitches will apear on the 

screen due to memory contention problems 

between the 6845 CRT controller and the PC's 8088 

CPU. 

To prevent glitches on the screen, IBM's video 

driver is written so that the display memory is 

accessed only during the horizontal retrace period. 

This slows down screen updating considerably. 

Quadcolor I does not have the CRT-CPU contention 

problem that IBM has and display memory can be 

accessed at any t ime w ithout causing glitches on 

the screen. When writing to or reading from display 

memory, the IBM video driver software should not 

be used. Rather, the user's software should directly 

write to (or read from) the display memory or 

replace the I BM video driver. 

J5 Description 

When Quadcolor I is used by itself (without 

Quadcolor II) four shorting jumpers are installed 

between four pins of J5 and J6. The purpose of 

these four jumpers is to ground what would be the 

four color inputs, (I. R, G, B) from Quadcolor II . 

Each of the four color outputs from Quadcolor I is 

OR'ed with the four color outputs from Quadcolor 

II . This allows the video from each board to be 

displayed together, or overlayed. 

When Quadcolor II is not installed, the pins that 

would carry the color signals from the Quadcolor II 

need to be grounded. 

The four pins of J5 are connected to Ground and 

when the shorting jumpers are installed pins 7, 9, 

11 , and 13 of J3 are grounded. When one of these 

jumpers is removed the input to its respective OR 

gate will "float" and cause that color to be " ON" all 

the time. The pin assignments are shown below. 

Removing any jumper will cause that color to be on 

all the time. 

Figure g ' J3 pm assignments 

J3 

• • 2 

3 • • • 

• • 6 
J5 

Blue ,. • • 8 

Intensity 2 . • • 10 

Green 3 . • • 12 

Red • • • • " 

• • 16 

17 • • 18 
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Alternate Character Set Uses 

Alternate character sets may be used to advantage 

in many different applications. Some of these 

applications are listed below. 

1) An alternate 256 block and line graphics 

character set can be created as the alternate set of 

characters. 

2) Special characters can be created for game 

software packages. 

3) (arge characters can be created by 

programming their parts as characters. For instance, 

a large card suit character (e.g. a heart) can be 

created by programming each quarter of the large 

character as a regular character. 

Third Medium Resolution Palette 

A th ird palette is available in medium resolution 

mode (screen 1) which is a modified version of the 

second palette. This palette is available by selecting 

the second palette (with colors cyan, magenta, and 

white) and setting bit 2 of I/O port 3D8H to a 1. This 

changes the palette color definition to : 

Color 1 - Cyan 

Color 2 - Red 

Color 3 - White 

This wi ll only work on direct drive monitors. 

Add itionally, colors I , 2, and 3 can all be brightened 

(or Intensified) by setting bit 4 of I/O port 3D9H to a 
"I. " 

IBM Techn ical Reference Manual 

A ll material in the IBM Technical Reference Manual 

concerning the IBM Color Graphics Adapter is 

applicable to Ouadcolor I except: 

1) Schematic 

2) Memory accessing in 80-column mode 

3) Amount of memory, bank switching 

4) Expandability 

5) Character generator programmability; 

character set selection , 

Bank Swapping 

As mentioned earlier, there are two 16K banks of 

memory on the Ouadcolor I board . The contents of 

either bank may be selected for display by setting 

or resetting bit D4 of I/O port 3DDH. When this bit 

is set to a 0 (the power-up default value) the lower 

16K bank start ing at location B8000H is selected for 

display; a " I" selects the upper 16K bank starting at 

BCOOOH, 

IBM's BASIC does not support the upper 16K bank 

of memory and the user must load the contents of 

this bank by accessing the memory directly rather 

than with any high level commands such as DRAW, 

PAINT, etc. The user must understand the format of 

data storage for each of the screen modes to be 

able to get an image into the upper bank of 

memory. This information is addressed earlier. 
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Loading an image into the upper 16K bank is 

relat ively easy and fast when programming in 

assembly language or a compiled high level 

language. But in Interpreted BASIC the only 

commands for accessing the upper bank are PEEK 

and POKE commands. The slowest method for 

creating an image in the upper bank is to ignore all 

the built in graph ics commands of BASIC and 

calculate each of the 16000 points and store them at 

the appropriate locations in the upper bank. This 

can be tedious and time consuming to say the least. 

An easier way is to create the desired image in the 

lower 16K bank using the built-in graphic 

commands of BASIC. When the image is completed , 

it can be moved to the upper bank of memory by 

one of two methods. 

The first method is to simply copy the contents of 

the lower bank to the upper bank, a byte at a t ime, 

using the PEEK and POKE statements. Wl)ile 

admittedly slow, this method is faster than the 

previously mentioned way in that no calculations 

have to be made for each display point. It becomes 

a simple case of copying the contents of one 

memory area to another. 

Luckily BASIC does have a means of quickly 

moving the contents of one memory area to disk, 

and another means for qu ickly moving the stored 

memory contents from disk to another memory 

area. These two BASIC commands are BLOAD and 

BSAVE. BSAVE will move the contents of memory 

ADDENDA 

Please substItute the following command lines for those gIVen 
on page 45 of the Quadcolor I OperatIOns Manual (Part No 
9S20): . 

10 SCREEN 1 

20 'lInes 20·200 draw the desired Image In the 
'Iower 16K bank usIng standard BASIC 
'graphlcs commands. 

210 DEF SEG= &HBBOO 'Memory accessing WIll be 

'relatlve to B8OOOH. the 
'beglnnlng of the lower 
'bank of memory 

220 BSAVE ··PICTURE".0.&H4000 

'Store In file "PIcture" startIng at B8000H (0 
'offset): store 16K bytes (= &H4000). 

230 BLOAD " PICTURE".&H4000 

'Bnng file (= .. Plcture") back Into memory 
'starting at begInning of upper bank 
'(BCOOOH= B8000H + 4000H). 

240 OUT &H3DD.&H 1 0 'Enable upper bank to see 

'image In upper bank. 

250 OUT &H3DD.O 'Switch back to lower bank. 

(Quadram Part No. 12·9S20 04 
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ADDENDA 

Please substItute the following command lines for those gIVen 

on page 45 of the Quadcolor I OperatIOns Manual (Part No. 
9520): 

to SCREEN I 

20 'Unes 20·200 draw the desIred image In he 
'Iower 16K bank using standard BASIC 
. graphIcs commands. 

210 DEF SEG=&HB800 'Memory accessing WIll be 
'relatIVe to B8OOOH, the 
'beglnnlng of the lower 
'bank of memory. 

220 BSAVE "PICTURE".0.&H4000 
'Store In file "PIcture" starting at B8000H (0 
'Offset): store 16K bytes (=&H4000). 

230 BLOAD "PICTURE",&H4000 
'Bnng file (= .. Picture") back Into memory 
'starting at beglnmng of upper bank 
'(BCOOOH=B8000H + 4000H). 

240 OUT &H3DD,&H 10 'Enable upper bank to see 
'Image In upper bank, 

250 OUT &H3DD,O 'Swltch back to lower bank. 

(Quadram Part No. 12·9520 04 

to a d isk file wh ile BLOAD w ill move the file 

contents back to a d ifferent memory area. These 

two commands are explained in the BASIC manual 

and an example of their use is given below. 

10 SCREEN 1 

20 'Lines 20-200 draw the desired image in the 

'lower 16K bank using standard BASIC 

'graph ic commands. 

200 

210 DEF SEG=@HFlBOO 'Memory accessing will be 

'relat ive to BBOOOH, the 

'beg inn ing of the lower 

'bank of memory. 

220 BSAVE " PICTURE" ,O,@H4000 

'Store in fi le " Picture" starting at BBOOOH (=0 

'offset); store 16K (=@H4000) bytes. 

230 BLOAD " PICTUR E" ,@H4000 

'Bring fi le (=" Picture" ) back into memory 

'starting at beg inning of upper bank 

'(BCOOOH =BBOOOH + 4000H) 

240 OUT @H3DD,@H1 0 'Enable upper bank to see 

' image in upper bank. 

250 OUT @H3DD,O 'Switch back to lower bank. 
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Of course, if you have a RAM Disk of some sort, 

where a disk drive is emulated in memory, you 

should store and retrieve the image fi le to and from 

the RAM disk for faster accessing. 

There is nothing that says the full 16K block has 10 

be moved nor is there anything that says that the 

offset has to be O. Also, if copying a screen 0 image 

only 4K (SO-column) or 2K (40-column) bytes of 

memory needs to be copied since less memory is 

used to fill a screen in text mode. 

INTERFERENCE STATEMENT: 

This equipment has been certified to comply with 
the limits for a class B computing device. pursuant 
to subpart J of part 15 of FCC rules. Only 
peripherals (computer mput/output devices. ter­
minals. printers. etc.) certified to comply with the 
class 8 limits may be attached to thiS computer. 
Operation with non-certified penpherals IS likely to 
result in interference to radio and TV reception. 
Th is equipment generates and uses rad IO frequency 
energy and if not instal1ed and used in strict accor­
dance with the manufac turer's instruc tions. may 
cause Interference to rad io and televiSion reception. 
It has been type tested and found to com ply with 
the limits for a class B computing deVice 10 accor­
dance with the specifications to subpart J of part 
15 of FCC rules. which are deSigned to provide 
reasonable protection against such IOterference In 
a residential installat ion. However. there IS no 
guarantee that Interference Will not occur 10 a par­
ticular Installation. If th is equipment does cause 
interference to radio or teleVISion recept ion which 
can be determined by turning the equipment off 
and on. the user is encouraged to lrY to correct the 
interference by one or more of the follOWing 
measures: 

-Reorient the rece iving antenna. 
' Relocate the computer with respect to the receiver. 
-Move the computer away trom the rec eiver. 
-Plug the computer into a different outlet so that 
computer and receiver are on different branch 
circuits. 

If necessary. the user should consult the dealer for 
addi tional suggestions. The user may find the 
following booklet prepared by the Federal Com­
munications CommiSSion helpful : ~ H ow to Idenlity 
and resolve radiO-TV interference problem". 
Th is booklet is avai lable trom the U.s. government 
pnnting oHice. Washington. DC 20402. stock no. 
004-000-00343-4. 



NOTES 
Get more out of your Personal Computer system 

with these other fine 

Quadram Products 

Quad board 

Quadram's Quadboard is a six-function 
expansIon board for the IBM Personal 

Computer. It IS designed to greatly 
Increase the PC's capabilities for min imum 
cost while us ing on ly one internal 
expansion sial The functions provided on 
thiS one board Include: Random Access 
Memory (RAM) expansion from 64K to 

384K bytes In 64K Increments, an EIA AS-
232C Senal Interface lor asynchronous 

communtCal lons , a Centronics compaltble 
parallel Interface lor printer dmllng. and a 
baltery-powered Ouartz clock/calendar to 
keep your PC"s Internal clock always on 
time, plus a game port 

Memory Expansion Board 

Perfectly compatible with other penpheraJ 
cards. Ouadram's Memory Expansion 
Board is designed 10 increase the random 
access memory capacity 01 the IBM 

Personal Computer In 64K byte Increments 
up to 192K- The Memory Expansion board 
has been manufactured with performance 
and reliability In mind. and has been 
constructed of only high-quality material 
and components. Each board has been 

burned-In and thoroughly tested to insure 
many years of dependable service. 

Clock/ Calendar 

The Clock/ Calendar Card from Ouadram 
COrporation IS a small plug-m unit 
designed for the IBM Personal Computer. It 
prOVides an accurate crystaJ-controlled 
dateltime keeping function which 

automatically sets the IBM DOS internal 
clock/calendar whenever DOS IS booted 
from a diskette. The card is powered by a 
self-contained battery automatically 
recharged by the computer, and provides 
cont inuous time keeping even when the 
computer is off for long periods of time. 



InterFazer 

The InterFazer from the Ouadram Corpora­
tion IS an Intelligent peripheral controllerl 
buffer dSlgned to provide Interfacmg and 
priority control for up to eight output de­
vices feeding and sharing one or two Input 
devices. The Inputs and outputs may be In 
any combination of serial or parallel. The 
InterFazer's state-of-the-art design allows It 
to function as a mull I-user printer 

controller . an incompatible device 
Interlace. a computer 110 expander. a 
peripheral multiplexer. a data transfer rate 
converter . and an additional peripheral 

buffer 

IPIC 

Ouadram's IPIC (IBM Parallel Interlace 
Card) IS a general purpose CentrOnics 
parallel '"terface card complete with cable 
for the IBM Personal Computer. II IS 
specilically designed to drive printers. but 
may be used as an 110 driver for any 

parallel device that matches Its 
InpuVoutput capabilities The IPIC works 
exactly like IBM's Parallel Printer Adapter 

and supports the graphiCS function on 
many common graphiCS printers including 
IBM. Epson. Centronics. and others. 

APIC Graphics 

The Apple Parallel Interface Card IS manu­
factured by the Quadram Corporation as a 
CentroOics compatible parallel Interface for 
the Apple II and Apple II' computers. The 
card contains a graphiCS option Bolh 
Apple GraphiCS pages can be pnnted from 
the screen with several Simple commands. 

APIC-G has many text features . mcludmg 
adjustable margins. page length. hne 
length. and others APIC-G IS available for 

several types of printers 

..., ) 

Ouadboard II 

Ouadram's Ouadboard II IS an all-on-one 
board which combines SIX IBM PC 
functions In one This multifunction board 

combines two serial ports , Chronograph. 
memory expansion, RAM disk and spooler 
- all compatible With IBM PC hardware. 
The two RC-232 async ports can be used 
for modems. printers, and other serial 
deVices. Memory exp3nSIon IS socketed 
and fully expandable in 64K increments up 
to 256K. Full panty generation and 
checking are_standard. 

Ouad 512+ 

Now IBM PC owners can enJOy faster 

computing limes and more capabilities with 
the Quad 512". ThiS new bOard from 
Ouadram combines memory expansion of 
512K RAM to Increments of 64K. 256K. or 
512K; a serial port. RAM disk: and spooler . 

The RS-232 async serial port uses the 
same chip as the IBM serial board and is 
used for connecting modems. printers. and 
other seria l devices. OuadMaster software 
With QuadRAM Drive and spooler IS 
Included. 

Mlcrofazer 

The Ouadram Mlcrofazer is a uOIveral print 
buffer With 8K to 512K RAM - the first 
With a half-megabytel The Microfazer 
receives mformatlon in Its memory. then 
sends It to the ponter at an appropriate 
speed. The Mlcrofazer comes With a copy 
feature allowmg additional copies of the 
buffered information. The unit is sized to 
stack With popular modems and other 
peripherals, and some even plug directly 
into the prlnterl 



Ouadscreen 

Ouadscreen IS a high-resolution (960 x 
512). bit-mapped. " big-screen" 
momtor for the IBM Personal 
Computer. The large monochrome 
screen can display 10,240 characters 
- more than five times the screen 
capacity of IBM's PC monitor. Dot 
addressabihty, super spreadsheet. and 
split-screen functions are some of the 
dlstlncllve elements of Ouadscreen 
that maximize graphics capabilities 
and increase word processing 
efficiency. Ouadscreen comes with 
monitor, connector cable, and a video 
card with 128K bytes of available RAM. 

Ouad 1/0 

Ouadram's Ouad 110 combines up to 
five of the most-needed IBM PC 
mpuVoutput deVices onto one card. 
This multifunction board contains a 
parallel port designed to operate most 
printers and other parallel devices: a 
battery-powered chronograph - an ..... ) 
extremely accurate real- time ~ ~ . 

cloc calendar: a game port for game 
paddles. fire bunons. or Joyst icks; a 
serial port for connecting modems. 
prmters, and other senal deVices: plus 
an optional second serial port which 
can be ordered w ith the board or 
added at a later date. 

Ouadchrome 

This IS the perfect monitor for any 
data procesSing environment -
Ouadchrome by Ouadram. 
Ouadchrome IS a high-resolution (690 
x 240) RGB color monitor designed 
with an NEC .31 dot PitCh cathode ray 
tube. The high resolution makes 
Ouadchrome perfect for word 
processing. spreadsheet programs. 
and other common business 
applications. But Ouadchrome also 
has amazing color capabili ties. Irs 
able to produce up to 16 different 
colors on the screen at once. This 
makes Ouadchrome perfect for color 
graphiCS work . too. 

OuadUnk 

Ouadram Introduces Ouadhnk. the 
revolutionary enhancement board that 
turns your IBM Personal Computer 
Into an Apple-compatible system. 
Ouadlink IS an Apple-emulator that 
plugs IOto one of the PC's expansion 
slots. The board uses the same disk 
drive and 110 deVices as the PC. 
work 109 In complete harmony with the 
computer system. With Ouadhnk. no 
d iskette refo rmaUtng IS necessary. Just 
put the A pple diskette in the dnve and 
watch it go. 

Ouadlink comes complete with printed 
CirCUit board and all the necessary 
cables for integrating the board IOtO 
the system. Plus there's software for 
booting the Ouadhnk and running the 
Apple DOS 3.3 and thorough 
documentation explaining the 
Installation and operation of the board. 

Ouadcolor I and 11 

Quadram presents Ouadcolor. the 
most powerful color graphics adapter 
package available today. Ouadcolor IS 
perfectly compatible with the Personal 
Computer and Xl and comes In two 
versions 

Ouadcolor I has 32K of on-board RAM 
for up to 16 active Video pages In text 
mode and two complete pages In 
graphiCS mode. Plus. you get a choice 
of two true colors In high-resolution 
mode With Quadcolor I. 

Snap Quadcolor 11 onto Quadcolor I 
for 96K of RAM and choose from 136 
d ifferent colors for ultra high­
resolution bit-mapped graphics. 
Ouadcolor " also comes With BASICO. 
an enhanced graphiCS software 
package that's powerful and easy to 

use. 



The Quadram Qlique (pronounced clique) 

You're special to us ... 

As a Quadram product owner. you're very special to us. 

You've become a preferred customer. And as a preferred 

customer we want to keep you updated on what's happen­

ing at Quadram. That's why we want you in the Qlique 

(pronounced clique). The Quadram Qlique is a special 

membership of all our preferred customers. As a member 

in the Qlique you'lI receive information on new product 

releases. general information about Quadram's complete 

line of microcomputer enhancements. plus free periodic 

software updates. It's a great way to "stay tuned" to 

what's happening at Quadram! 

Joining t he Qlique is easy . . 

It's free! All you have to do is complete the attached card 

and mail it back to us. We'lI put you on our membership list 

and make sure you stay up-to-date on the exciting things 

going on at Quadram 

("mon. Get in tune. Join the Qlique by sending in the card 

today. 


