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Editor's note: The following is a BYTE prod- · 
uct description. It is not a review-for several 
reasons. Some of the equipment we received. 
such as the hard-disk drive. were prototypes. 
and at the time of this writing. software is 
scarce. Atari has not yet completed its BASIC 
interpreter. and the operating system. ros. 
remains unfinished. Nonetheless. we are as in
tensely interested as our readership in new 
technology. and we feel we have learned 
enough to share some of the results of our in
vestigations. We began our work on this de
scription as soon as we were able to get a sys
tem from Atari. A full review will follow in 
a subsequent issue. 

F or many years the public 
has equated the Atari 
name with arcade games 
and joysticks. In truth. the 

Atari 400/800/XL computer line is 
technically at least comparable if not 
better than other 8-bit machines. so 
it should not be a surprise that the 
company's latest venture. the 520ST 
(see photo 1 ) .  is a competitive 68000 
system.  Indeed. we are most im
pressed with the clarity of the graph
ics. with the speed of the disk I/0 
(input/output). and with the 5 20ST's 
value. 

The system is not without its prob
lems. The desktop is less effective 
than t[le Macintosh's. the keyboard 
has an awkward feel. and the current 
operating system makes it impossible 
to switch between high-resolution 
monochrome and low- or medium
resolution color without install ing the 
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other monitor and rebooting. None
theless. we are left with a very 
favorable impression; several soft
ware-development languages are al
ready available. including FORTH. 
Modula-2 . and C. With them. you can 
tap the power of the 68000 at a most 
reasonable price. 

SYSTEM DESCRIPTION 
The Atari 520ST is a keyboard com
puter. Like the Commodore 64 and 
the Atari 400/800. the 520ST key
board unit contains the microproces
sor. the memory. the video and sound 
circuitry. and so on. The power sup
ply. disk drives. and monitor are ex
ternal devices. The 520ST has a vari
ety of ports. but there are no internal 
expansion slots. 

The In Brief box on page 90 sum
marizes the features of the Atari 
5 20ST. For $799. you get the CPU. a 
1 2 -inch diagonal monochrome moni
tor. and one external single-sided 
double-density floppy-disk drive. For 
$999. you get the same system with 
a 1 2-inch RGB analog monitor in place 
of the monochrome monitor (see 
photo I ) .  Both systems provide 5 1 2 K  
bytes of RAM (random-access read/ 
write memory). a Motorola 68000 
microprocessor. MIDI ports with a 
transfer rate of 3 1 . 2  50 bps (bits per 
second). a DMA (direct memory ac
cess) port with a transfer rate of I 0 
megabits per second for a hard disk 
or CD-ROM (compact-disk read-only 
memory). and much. much more. To 
be sure. owners will make some sacri
fices. The unit does not have an RF 
(radio frequency) modulator for tele
vision output. every peripheral has a 
separate power supply (wire haters 
beware). and the operating system 

currently rests in RAM. steal ing over 
200K bytes from your workspace. We 
have summarized other problems 
below. but almost all are insignificant 
when you consider what you do get 
for the money. And rest assured. the 
system works. Our first system. l ike 
most of the first production units. had 
to have several chips reseated. It now 
functions properly. and we have not 
heard of any similar quality-control 
problems on the latest 5 20S1S. 

THE HARDWARE DESIGN 
The heart of the 5 2 0ST is  the 
MC68000. with its 1 6-bit data bus and 
2 4-bit address bus. running at 8 MHz 
(see figure 1 ) .  The rest of the system 
was designed to stay out of the 
68000's way. (See the 5 20ST mother
board in photo 2 . )  

The Atari design team began work 
on the 5 2 0ST in May 1 984 .  From the 
start. they had several specific goals 
in mind. The first was to choose a fast 
microprocessor and do everything to 
let it run effectively at full speed. To 
the Atari team. that meant maximiz
ing bus bandwidth and relegating as 

(wntinued) 
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Photo I :  The Atari 5 2  OST. shown here with the color monitor and two single-sided double-density disk drives. (a) On the right side 
of the keyboard unit are two joystick/mouse ports. (b) On the left is the I 281<-byte ROM cartridge port. (c) The rear of the disk 
drives has specific ports for 110 in and 110 out. 
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many mundane tasks as possible from 
the microprocessor to other chips. 
Second, according to Shiraz Shivj i .  
Atari's vice president for research and 
development. "We didn't want to rein
vent the wheel . . .  things that were 
avai lable that could offload the pro
cessor-we wanted to use." A direct 
result of that goal was the use of 
several standard chips (such as the 
Western Digital WD 1 772 for floppy
disk-drive control) and use of custom 

ATARI 5 2 0ST 

CMOS (complementary metal-oxide 
semiconductor) chips for perfor
mance. rel iabi l ity, and manufac
turability. All four custom chips-Glue, 
the Memory Controller. the Video 
Shifter. and the DMA chip-share 
many of the 520ST's duties. 

Third. the 520ST had to provide high
quality color displays. Finally, the design 
team wanted to give the 520ST ex
cellent I/0 capabilities. That goal is re
flected in both the variety of ports that 
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Figure I :  The system block diagram for the Atari 52 OST. 
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surround the 520ST and in the high 
speed of the DMA (hard-disk) port. 

MEMORY 
The 52 0ST currently includes 5 1 2 K  
bytes of RAM and 16K  bytes of ROM. 
The RAM consists of sixteen 2 56K-bit 
dynamic RAM chips that are rated at 
! 50 ns (nanoseconds). Atari is already 
tal k i n g  about ! -megabyte a n d  
2-megabyte (RAM) versions o f  this 
same computer. The 68000 CPU (cen
tral processing unit) can directly ad
dress up to 1 6  megabytes of ROM 
and RAM. but the present Memory 
Controller chip can only work with 4 
megabytes. The circuit board has 
room. but it will need a slight redesign 
to use the ! -megabit dynamic RAMs 
when they become available. (The 
! -megabit chips have two more pins 
than the 1 6-pin 2 56K-bit chips they 
would replace and also would have 
some of the signals on different pins. 
This change would require a small 
modification in manufacturing.) 

Memory is configured as five 64K
byte sets of ROM and one configur
able bank of 1 2 8 K  bytes, 5 1 2 K  bytes. 
or 2 megabytes of RAM. (Early in 
1 98 5 ,  Atari mentioned a possible 
1 2 8K-byte RAM version of the ST.) 
Software determines the ROM con
figuration. A shadow-test algorithm 
that loads a Memory Configuration 
register determines the RAM con
figuration. When the computer is 
turned on. this algorithm tries to write 
to and read from memory addresses 
unique to the possible configurations. 

The memory map is shown in figure 
2 .  The first 2 K  bytes (lowest address 
values) are reserved for the exception 
vector table and the supervisor stack. 
These 2 K  bytes-and the I/0 space
are protected: They can only be ac
cessed when the CPU is in supervisor 
mode. Four words of ROM are shad
owed at the start of RAM for the reset 
stack pointer and the program 
counter. 

VIDEO MEMORY 
The Atari 5 20ST offers three display 
resolutions. The highest resolution is 
a noninterlaced monochrome 640- by 
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Photo 2 :  The Atari 5 20ST motherboard. 

JANUARY 1 986 • B Y T E  87 
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- - ST MEM ORY MAP- - - - -

00 0 000 ROM RESET;  SUPERV ISOR STACK  PO I NTE R  
00 0004 ROM RESET :  PROGRAM  COUNTER 
00 0008 RAM OK -BYTE RAM 

0 2  0000 1 RAM 1 28K- BYTE RAM 

08 oooo 1 RAM 5 12 K- BYTE RAM 

fa oooo 1 ROM 320K-BYTE ROM 

fc 0000 ROM RESET ,  SUPERV ISOR STACK PO l  NTE R  
f c  0004 ROM RESE T ,  PROGRAM COUNTER 
fc 0008 ROM l92K-BYTE ROM 
f e  f f f f  ROM OK -BYTE ROM 

f f 8000 1 /0 CONF IGURATI ON  R EG I STERS 
ff 8 200 1 /0 D ISPLAY REG ISTERS 
f f 8400 1 / 0  R ESERVED 
f f  8600 1 /0  DMA/ D ISK REG ISTERS 
f f  8800 1 / 0  SOUND  REG I STERS  

f f  f a OO I 1 /0 MC68XX X REG I STERS 
f f  f cOO 1 /0  MC68XX REG ISTE R S  

Figure 2 :  The 52 0ST memory map. 

Photo 3 :  l.iJw-resolution graphics offer 1 6  colors in a 320- by 200-pixel array. 
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400-pixel mode that is output at 70 
Hz .  The maximum color resolution. 
"medium resolution;· is 640 by 200 
pixels with 4 colors (see photo 3 ) .  
Low-resolution color is 3 20 by 200 
pixels with 1 6  colors. 

Bit maps in the main RAM store all 
of the displayed images (see figure 3 ) .  
A special interleaving scheme. man
aged by the Memory Controller chip. 
al lows the CPU and video to share 
memory efficiently. Each display 
mode uses a 32 K-byte bit map in 
memory. each starting at a 2 56-byte 
half-page boundary in RAM. This 
memory is a contiguous chunk con
figured as n logical planes of 1 6-bit 
words. The Video Base Address reg
ister holds the starting address of dis
play memory. a value that is loaded 
into the Video Address Counter reg
ister and incremented to determine 
which plane a word is in .  

These registers make video pro
gramming  stra ightforward. You 
choose a mode. select the address for 
the start of the screen. and then you 
have a bit-map screen in memory that 
is affected only by the color palette. 

The Video Shifter chip takes words 
from v ideo-display memory ( i n  
general RAM) and combines them ac
cording to the mode selected and the 
position of the word (see figure 4 ) .  1t 
then interprets the bits as an index to 
the color lookup palette. That infor
mation is then shifted out to 3 -bit 
digital-to-analog converters that pro
duce the analog RGB (red-green-blue) 
output. 

COLOR PALETTE 
The 320- by 200-pixel color resolution 
uses four planes. the 640 by 200 color 
resolution uses two planes. and the 
640 by 400 monochrome uses one 
plane. The 1 6-bit color lookup palette 
has 9 bits of color per entry. 3 bits 
each of red. green. and blue aligned 
on low-nybble boundaries. This ar
rangement generates eight levels 
each of red. green. and blue. for a 
total of 5 1 2  possible colors. 

The 3 2 0  by 200 (four-plane) mode 
can index all 16 palette colors. but the 
640 by 200 (two-plane) mode works 
with only the first 4 palette entries. 



The 640 by 400 monochrome mode 
bypasses the palette. instead employ
ing an inverter for inverse video. The 
inverter is controlled by bit 0 of 
palette color 0. Palette color 0 also 
assigns a border color in m ultiplane 
mode and a white or black border in 
monochrome mode. 

A single call to BIOS (basic input/ 
output system) can change the colors 
in the palette registers. You could 
show all 5 1 2  colors on a single screen 
by making such calls on the fly. The 
520ST does not have any hardware 
provision for sprites or player-objects. 
graphics tools that are found in the 
Commodore 64. Amiga. and Atari 
800. I t  does have bit-blitting. but only 
in the GEM software. 

MEMORY CONTROLLER 
Using the data bus efficiently was an 
absolute priority in the design of the 
520ST. The CPU makes frequent use 
of the bus: The designers noticed that 
between 30 and 40 percent of pro
gram instructions would be store and 
load types. And the video display 
needs constant refreshing from mem
ory. After all. in  a bit-mapped system 
such as this. the display on the screen 
is virtually an image of what is in the 
RAM chips .

. 

A 68000 running at 8 MHz takes 
500 ns for each memory-access cycle. 
But during the first 2 50 ns of that time. 
it isn't looking at the data bus. Instead. 
it is j ust setting up the address bus 
and performing handshaking func
tions. Shivji explains that his team 
decided to use memory chips that 
could be read. in a 2 50-ns slot. and 
then to put a Memory Controller 
custom chip between the CPU and 
memory. The same controller also sits 
between the Video Shifter custom 
chip and memory. 

During the first 2 50 ns of the 
68000's 500-ns read cycle. the Mem
ory Controller gives the Video Shifter 
access to RAM. Then. when the 
68000 is ready-during the second 
2 50 ns of the read cycle-the Memory 
Controller turns RAM access over to 
the CPU. The Video Shifter and CPU 
keep taking turns. Because the RAM 
is twice as fast as the microprocessor. 

ATARI 5 20ST 

16 -B I T  WORD 

4 PLANE PLANE 0 P LANE 1 PLANE  2 PLANE  3 PLANE 0 

2 P L ANE PLANE 0 P LANE 1 PLANE 0 PLANE 1 PLANE 0 

f PLANE PLANE 0 PLANE 0 PLANE 0 PLANE 0 PLANE  0 

Figure 3 :  Organization of bit-plane data in memory. 
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Figure 4 :  The flow of data from video memory to analog RGB output. 

the 68000 can run at full speed and 
read or write to RAM as it desires 
without disturbing the refreshing of 
the display. More important. CPU 
tasks won't be put on hold while the 
video circuitry makes heavy demands 
on memory for high-resolution data. 

Occasionally. because the 68000 
has an asynchronous bus that you 
cannot lock exactly with the video cir
cuitry. missed cycles will occur. All 
that happens is that the CPU has to 
wait one 2 50-ns cycle. a rare event ac
cording to Shivji . 

GWE 
The Glue chip reduces the overall chip 
count on the board by integrating the 
functions of many smaller chips into 
one device. Glue generates chip 
selects. handles handshaking (for 
parts that aren't 68000-bus-oriented). 
and generates both the video timing 
and the interrupt controls. Although 
the 68901 handles part of the inter
rupt management task. Glue takes the 

interrupt from the 6890 1 and deter
mines its priority with respect to the 
vertical and horizontal interrupts. Glue 
also handles the actual interrupt 
acknowledge cycles. 

1/0 CHIP 
The 68901 MFP (multifunction periph
eral) chip is a standard member of the 
68000 family and provides serial I/O. 
parallel 1/0. t imers. and counters. It  
has eight parallel I/O pins; a 1 6-source 
interrupt controller with program
mable service modes. including poll
ing and vector generation: four sepa
rate timers with individually program
mable prescal ing; and a single
channel. full-duplex USART (universal 
synchronous/asynchronous receiver/ 
transmitter). 

SOUND 
The Yamaha YM2 1 49 sound chip has 
three i ndependent monophonic 
voices and uses a 2-MHz clock input 

(co�ti�ued) 
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Name 
Atari 520ST 
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Price 
Monochrome system 
Color system 

$799 
$999 
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Main Memory 
512K bytes of dynamic RAM. Expansion to 4 megabytes may be possible in the future 
through the use of a planned 8-slot expansion interface. 
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Graphics 
Three modes: 640- by 400-pixel monochrome, 320 by 200 with 16 colors, and 640 by 200 
with 4 colors 
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Floppy-Disk Drive 
Bundled, external 31/2-inch single-sided double-density drive with capacity of 360K bytes. 
System supports maximum of two floppy-disk drives. 

Interfaces 
MID I  in and M ID I  out ports 
Monitor port (supports RGB analog, high-resolution monochrome) 
Centronics parallel printer port (supports Epson-compatible printers) 
RS-232C serial port 
Floppy-disk port 
Hard-disk port (10-megabit-per-second DMA transfer rate) 
128K-byte ROM cartridge port 
Ports for mouse or two joysticks 
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Optional Peripherals/Expansion 
SF354 single-sided drive 
SF314 double-sided drive 
1 -megabyte RAM upgrade (Lemon Micro, Redondo Beach, CA) 

$199 
$299 
$300 
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to produce tones from 30 Hz up to 
1 2  5 kHz-more than the human audio 
range. The chip also has a noise chan
nel . Atari documentation calls this 
chip the PSG (Programmable Sound 
Generator) . The three channels of out
put are mixed. converted by a bui lt
in digital-to-analog converter, and sent 
to a monitor speaker. The designers 
were also able to use some ports and 
registers on the PSG for activities 
completely unrelated to sound gen
eration. such as controlling parts of 
the parallel and serial ports. 

The registers for the voices control 
a basic square wave while the Noise 
Generator register controls a frequen
cy-modulated square wave of pseudo
random pulse width. You can mix 
tones and noise over individual chan
nels by using the Mixer Control reg
ister. Amplitude registers allow you to 
choose fixed or variable (Envelope
register-determined) amplitude. 

DMA PORT 
The 520ST ports fi l l  the entire back 
and sides of the keyboard unit (see 
photo 4 ) .  One of the strongest fea
tures of the 520ST is the built-in DMA 
port. Using a CPU to move large 
blocks of data between memory and 
external devices is neither fast nor ef
ficient. DMA was created to provide 
a speedy channel for such transfers 
and to leave the CPU free to calculate_ 
Without help from the CPU. the Atari's 
DMA port can move data at 1 0  mega
bits per second. a rate twice the stan
dard hard-disk transfer rate and much 
higher, for example. than the Macin
tosh. which must make do with a 
much slower serial port. In addition. 
the port can handle up to eight daisy
chained devices and is the opening to 
practical use of CO-ROMs and many 
other devices. 

DMA CONTROLLER 
The Memory Controller and Glue 
custom chips contain parts of the 
DMA function. but it is the DMA 
custom chip that directs the high
speed data transfer through the DMA 
port. The DMA controller and the 
CPU have equal access to the bus: A 

(continued) 



f i rst-come. fi rst-served scheme 
handles contention. Only one DMA 
operation can take place at a time. A 
DMA operation depends on the base 
address. the count. and the read/write 
status values the program loads into 
the DMA Base Address and Counter 
register. In  addition. two bits are used 
as address l ines to steer the output 
of the DMA to the floppy-disk port or 
to the hard-disk port. 

DMA occurs in bursts. with the 
DMA chip storing information in its 
3 2 -byte FIFO (first-in/first-out) buffer 

ATARI 5 2 0ST 

and then sending it in a hurry to either 
RAM or to the outside world. The 
DMA chip and the 68000 CPU have 
equal access to RAM and compete for 
the same cycles. The DMA chip's I 0-
megabit-per-second rate is equivalent 
to 1 . 2  5 megabytes per second or 
62 5K words per second. (The trans
fers to and from memory in the 520ST 
are handled in I 6-bit words.) The 
68000 can access memory every 500 
ns. That means its maximum bus use 
is 2 .000.000 words per second. A 
worst-case calculation (dividing the 

Photo 4: The back panel of the 5 20ST. From left to right are a reset button. the 
on/off switch. power cable. MIDI out and MIDI  in. the monitor port. 2 5-pin Centronics 
parallel printer port. an RS-2 3 2 C serial port. the flopp�-disk port. and the hard-disk 
(DMA) port. Out of view. on the sides. are the jo�sticklmouse ports and the I 281<-b�te 
ROM cartridge port. Unfortunate!� for left-handed users. the attachment cables for the 
disk drives and for the mouse are short. All but the most inventive users will place the 
drives on the left and the mouse on the right. 

Photo 5 :  The 5 20ST ke�board. Wider ke�tops and the rhomboid shape of the 
function ke�s lessen the utilit� of an otherwise full-featured. well-designed la�out. 
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62 5K words/second rate by the 
2 .000.000 words/second rate) shows 
that DMA cannot use more than 3 3 
percent of the CPU bus cycles. 

A more realistic calculation assumes 
a 5-megabit-per-second rate for DMA 
(the standard rate for hard-disk drives) 
and does not assume that the highest
speed bursts of DMA would run con
tinuously. or that the CPU would reach 
for memory in every cycle. With these 
assumptions. the DMA would rarely 
borrow even 5 percent of the 68000's 
RAM access cycles. 

PORTS 
The serial port is a standard RS-2 32C 
interface. Some of  its signals come 
from I/0 port A of the sound chip. 
while others are routed through the 
68901 chip. The serial port can work 
with asynchronous data-transfer rates 
from 50 to I 9 .200 bps. 

The parallel port supports the 
strobe and busy signals of the Cen
tronics parallel interface standard. 
Both I/0 port B of the sound chip and 
the 68901 chip help control these 
l ines and the eight read/write data 
bits. The parallel l ines of the sound 
chip are bidirectional. which could 
lead to some interesting hacking. For 
example. you might convert a parallel 
printer into a scanning device to 
digitize information. The typical data
transfer rate is 4000 bytes per second. 

The two MIDI (musical instrument 
digital interface) ports bear special at
tention. MIDI  is an industry-standard 
interface for computers and musical 
peripherals. The MIDI ports will allow 
the 5 20ST to attach directly to exter
nal keyboards. synthesizers. and other 
equipment. Atari has even been in
vestigating the possible use of the 
MIDI  ports for inexpensive network
ing of 520S15. The interfaces work at 
3 I . 2  50 bps for serial transfer of infor
mation from the keyboard or a pro
gram to and from external devices. 
Data is organized as a start bit. eight 
data bits. and one stop bit. 

One of the 6850 chips controls the 
MIDI serial communication. Up to 1 6  
channels are allowed o n  the MIDI bus 
in one of three network addressing 
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modes. The Omni mode addresses all 
units simultaneously and is the default 
mode when the computer is first 
turned on. Poly mode addresses each 
unit separately. Mono mode ad
dresses each unit voice separately. 

KEYBOARD AND MOUSE 
The documentation refers to the 94-
key keyboard (see photo 5) as the Atari 
Intelligent Keyboard because it uses its 
own 1 -MHz 6301  microprocessor with 
its own mask-programmed ROM. The 
device scans the keyboard and the joy
stick/mouse ports. It provides two-key 
rollover and sends keyboard. mouse. 
trackball. joystick. and time-of-day in
formation to one of the 68 50 ACIA 
(asynchronous communications inter
face adapter) chips on the main com
puter board. The lines are bidirec
tional. and the 68 50 also sends com
mands to the keyboard. 

The QWERTY keyboard has a stan-

SLICER - THE 
SYSTEM THAT 
GROWS TO FIT 
YOUR NEEDS 
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dard Selectric-style layout with 1 0  
rhomboid function keys, a numeric 
keypad. and four cursor-control keys. 
Many applications for the 52 0ST will 
use two special keys. Help and Undo. 
We found the keyboard layout pleas
ant in appearance and extremely 
functional. It closely resembles the 
DEC VT- 1 00 layout. The Control and 
Return keys are well placed. and the 
Return key is a three-key-size reverse 
L shape and hard to miss. The shape 
of the function keys. however. may 
make it difficult to avoid hitting more 
than one. 

More of a problem is the feel of the 
keyboard. Each keytop is )i-inch wider 
than the keytops on the Macintosh 
and IBM PC keyboards. As a result the 
keys seem much more closely packed. 
and you may tend to press two at a 
time more often than usual. In addi
tion. the keys on our unit required 
noticeably more pressure than do the 

THE SLICER 
Real 16 Bit Power on a Single Board 
Featuring the Intel 80186 (C) Step CPU 
• Complete 8 MHz 1 6-bit micro-

processor on a 6" x 1 2" board 
• 256K RAM, plus up to 64K EPROM 
• SASI port for hard disk control ler 
• Two full function RS232C serial ports 

with individually programmed 
transmission rates -50 to 38.4K baud 

• Software compatibility with the 8086 
and 8088. 

• 8K of EPROM contains drivers for 
peripherals, commands for hardware 
checkout and software testing 

• Software supports most types and 
sizes of disk drives 

• Source for monitor included on disk 
• Bios supports Xebec 1410 and 

Western Digital WD 1 002 SHD 
controller for hard disks 

Ful ly assembled and tested only $895 

THE SLICER 1 - MByte ... f.� 
EXPANSION BOARD " 
For expanded memory, additional ports, 
and real time clock 
• 1 - MByte additional dynamic RAM 
• 2 RS232C asychronous ports 

with baud rates to 38.4K for 
serial communication 

• 2 additional serial ports for asynch 
(RS 232) or synch (Zilog 8530 SCC) 
communication 

• Real Time Clock with battery backup 
• Centronics type parallel printer port 
Fully assembled and tested only $750 

keys on most other small systems. 
And. because connectors are attached 
to the rear of the unit it is relatively 
difficult to adjust the keyboard. 

The mechanical two-button mouse. 
which attaches to a port on the right 
side of the unit has a resolution of 
I 00 counts per inch and can handle 
a maximum velocity of 1 0  inches per 
second. It has a good feel. You will 
use the left button for most manipula
tions. including select and dragging 
within GEM. The right button is appli
cation-dependent. For example. N EO. 
a low-resolution paint program. uses 
the right button to copy images. There 
are keyboard alternatives to all mouse 
functions. though I suspect few of you 
wil l  ever use them. 

DISK DRIVES 
We were impressed by the high data
transfer rate of both the floppy-disk 

(continued) 

SLICER/1 MByte EXPANSION COMBO 
The Slicer (without RAM or RAM 
controllers) with Full 1-MByte �f.� 
Memory Expansion 
Kit form only $ 1 295 

THE SLICER PC EXPANSION BOARD 
Gives your Slicer high performance 
video capability 
• IBM compatible monochrome video 
• Video memory provides 8 pages of 

text or special graphics capability 
• 2 I B M  type card slots for color video, 

1/0 expansion, etc. 
• I BM type keyboard port 

Fully assembled and tested only $600 
All boards available i n  kit forms 
The SLICER Bulletin Board (300/1200 baud) 
61 21788-5909 

Runs MS DOS generic software; PC DOS 
program operation not guaranteed 
Also available: The tf.31icer 1 88 $700; 
8087 Math Co-Processor Bd. (cal l ) ;  10 M B  
Hard Disk $700; W.O. 1 002-SHD H.D.C. Bd. 
$200; Enclosures, Power Supply, and 
Support Hardware. 

CP/M 86 $85, CCP/M $250 (Digital 
Research, Inc.) ;  MS DOS $175 
(Microsoft Corp.) 
MasterCard, Visa, Check, Money Order, or C.O.D. 
Allow four weeks for del ivery. Prices subject to change 
without notice. 

QUALIFIED DEALER INQUIRIES I NVITED 

SLICER. 
Slicer Computers Inc. 
2543 Marshall St. N.E. 
Minneapolis, MN 55418 
612/788- 9481 
Telex 501 357 
SLICER UD 

Inquiry 3 2 3  for End·Users. Inquiry 3 2 4  for DEALERS ONLY. 



Mail to: BASF Giveaway, P.O. Box 8920, Westport, CT 06888 
CHECK YOUR CHOICES (Limiled lime offer: mail bel om 1131186): 

0 Please send me the free cassette(s) indicated at right. and 
enter me in the BASF Computer Sweepstakes. My order repre
sents a total of 0 one 0 two 0 three Offer Requests, and I am 
enclosing for each request the special offer sticker(s) and bar 
code(s) from the BASF FlexyDisk pack(s) I have purchased, 
together with $1.00 postage & handling (2 requests = $2, 
3 requests = $3). 
0 NO PURCHASE NECESSARY. I am not participating in the 
BASF Free Mail- In Offer. but enter my name in the Computer 
Sweepstakes. 

FREE CASSETIE REDEMPTION ORDER 
Limit of three (3) Offer Requests per customer. each request good for either one (1) BASF Video 
Cassette or two (2) BASFAudio Cassettes. Here's 
the detail for my total order: 

Quantity 

·VIDEO CASSETIE __ VHS 

__ Beta 

· AUDIO CASSETIES 

This order represents a total of __ Ot1er Aequest(s) 

Name ________________________________________________________ _ 

Address ___________________________ _ 

City ________________ State Zip ______ _ 

Name of Your BASF Dealer _____________________ _ 

Additooal Terms: Offer good in U.S.A. Allow 4·6 weeks lor cossene{s) delivery. Void 
wherever prohibited or restricted by law. Limit: one mail-in certificate redemption for up to lhree t3) Free Offer Requests per customer. This ce�ificate may not be mechanically 
reproduced and must accompany all requests. Oiler expires 1131186. Computer 
Sweepstakes ••nner will be notified before 2128186. (@]J BASF 
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drives and the hard-disk drives we 
tested with the 5 20ST. The speed is 
a tribute to the efficiency of the DMA 
custom chip and the WD 1 77 2  floppy 
controller. 1/0 is quick (no endless 
waiting during disk reads). and. unlike 
the Macintosh. you can remove disks 
easily at the touch of a button on the 
drive. The standard system currently 
includes one single-sided double
density drive with a capacity of 360K 
bytes. For $299 .  you can obtain a 
double-sided drive that can store up 
to 720K bytes. Setting up the drives 
is slightly more unforgiving than daisy
chaining on Atari 's 8-bit systems in 
that you must use the designated in 
and out 1/0 ports on the back of the 
drives. Stil l .  adding the second drive 
is a distinct plus. With it. you can copy 
an entire disk (without the four swaps 
required if you don't have one) in 99 
seconds and copy a 3 2 K-byte fi le in 
16 seconds. The disk-copy operation 
does not automatically format the 
disks. which requires an additional 54 
seconds for the single-sided disks. 

The disk format employed is very 
similar (down to the file-allocation 
tables) to that of the MS-DOS disks 
used on the Data General/One por
table computer. However. the formats 
are not absolutely identical. We took 
a disk from a DG/One that contained 
a text file and sl ipped it into the 
520ST disk drive. The GEM desktop 
on the 5 20ST recognized the disk and 
showed it contained a file. but the 
5 20ST wasn't able to open the file for 
printing or display. When questioned 
about this. Atari admitted that a utili
ty will probably be necessary to read 
the files. 

FLOPPY-DISK CONTROLLER 
Atari didn't design the floppy-disk 
controller. The design team chose a 
chip with a built-in data separator. a 
modified version of the 1 7 70 chip 
from Western Digital .  The old chip 
worked with 6-. 1 2 -. 20- .  and 30-mill i
second drives. Atari asked Western 
Digital to change some of the drives 
that they support. and the new chip
the 1 772-can work with 2-. 3-. 5-. and 
6-ms stepping speeds. Atari is using 

(continued) 
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Photo 6: Tne 5 20ST desktop in low resolution. snowing tne control panel and a 
customized background color. You can fix your choices by saving tne desktop. 

3-ms drives. The chip uses the Sys
tem/34 format. There is some incom
patibility between the 1 772  and the 
765 controllers (the chip used in the 
IBM PC). although the format is the 
same. 

The floppy interface will support a 
maximum of two daisy-chained 
floppy-disk drives. You send com
mands to the FDC (floppy-disk con
troller) by first writing to the DMA 
Mode Control register (to select the 
FDC internal command register) and 
then writing the desired ! -byte com
mand to the Disk Controller register. 
The floppy controller works through 
the DMA controller custom chip. just 
as all hard-disk transfers do. 

HARD DISK 
Although Atari hasn't yet released its 
planned 3 \12-inch hard disk for the 
520ST system. the company let us 
play with a I O-mega byte prototype. 
which transfers data at 5 megabits per 
second. the standard ST506 rate. 
Later drives will feature 1 5  megabytes 
and 7. 5 megabits per second. 

There is no hard-disk controller in
side the 5 20ST. But the DMA custom 
ch ip makes for easy, fast interfacing. 

98 B Y T E  • JANUARY 1 986 

The AHDC (Atari hard-disk controller) 
will be in the hard-disk-drive unit. The 
DMA controller sends commands to 
the hard disk using the ANSI X3T9.x 
SCSI (small computer systems inter
face)-like command descriptor block 
protocol. The AHDC supports a 
minimal subset of SCSI commands 
that are sent to the AHDC in much the 
same way that commands are sent to 
the FDC. Both floppy- and hard-disk 
formats contain 5 1 2  -byte data sectors. 

MONITORS 
We used both the monochrome 
SM \ 2 4  and RGB SC \ 2 2 4  monitors 
with excellent results. The color moni
tor supports low and medium resolu
tion. You can use the monochrome 
monitor only for high resolution. All 
of the displays are clear. sharp. 
readable. and flicker-free. but we were 
particularly impressed by the clarity 
of the high-resolution monochrome. 

The monitor you connect when you 
boot will determine the resolutions 
you wil l have available; there is only 
one monitor port. and you cannot 
unplug one and connect the other. 
since they have no compatible resolu
tion. This may give some users a dif-

ficult choice. since much of the early 
software will work with one monitor 
or another but not both. For the mo
ment. i f  you are interested in buying 
the 520ST for business or program
ming uses. you would be best served 
with the high-resolution monochrome 
system. Nonetheless. developers will 
undoubtedly make available resolu
tion-independent software. in part 
because the developer's kit includes 
an appropriate directive. 

TOS 
1DS (the 5 20ST's operating system). 
including the GEM overlay. was to be 
in  ROM and obviously would boot 
very quickly. As of this writing. how
ever. it is in RAM where. in addition 
to taking up over 206K bytes of RAM. 
it requires 32 seconds to boot. Stil l .  
this leaves you with a reasonable 
amount of workspace until Atari 
releases the ROM version. In the 
meantime. 1 6K bytes of ROM (two 
64K-bit ROM chips) hold the boot-up 
code for the computer. Four empty 
sockets within the 5 2 0ST await the 
new ROM chips. 

The appearance of the desktop 
depends upon the monitor and the 
resolution (see photos 6 through 8) .  
It  has some unusual features and 
some annoyances. but for the most 
part. those familiar with the operation 
of the Macintosh wil l feel at home. 
The menu bar is at the top. you can 
use the mouse to resize and move 
windows and to work scroll bars and 
sliders. and you can click on file icons 
to format disks. to get directories. and 
to rename or get detailed information 
on files and folders. Like the Macin
tosh. you double-click on icons to 
open them. drag icons to copy files 
and disks. or use shift-clicks for multi
ple fi le copying. U ndoubtedly. the 
most impressive aspect of the inter
face is the speed with which you are 
able to resize and move windows. 

Those expecting a clone of the 
Macintosh interface. however. will be 
disappointed. And several of the dif� 
ferences are annoying. It takes slight
ly but noticeably longer to click on the 
boxes within the windows. and resiz
ing. though quicker. is somewhat 



more awkward. For example. when 
you click on the Resize box. the new 
520ST window automatically reduces 
in size. On the Macintosh. it stays the 
same size until you decide to alter it. 

There are other important dif
ferences between the 5 20ST and 
Macintosh desktops. The trash can is 
actually an incinerator. Move a file or 
folder there and it's gone permanent
ly. Unlike the Macintosh. whenever the 
pointer even touches the menu bar. 
you bring down the menus. 1b elimi
nate the menu. you have to bring the 
pointer off the menu and click the 
mouse button. It 's amazing how often 
this happened to us by accident. The 
selection process would be much im
proved if only you had to press the 
button to select menus. Second. the 
520ST desktop seems to have parti
tions into which icons can fit. Unl ike 
the Macintosh. in which you can place 
icons where you wish. the icons have 
a finite number of possible locations. 
Third. there is no option to move files. 
folders. and applications. The only 
available options are copy and delete. 
Therefore. to move an icon into a 
folder you will need to copy it there 
and then delete the original .  And. to 
move a file out of a folder. matters are 
further complicated by the fact that 
the folder opens to take over the win
dow from which it derived. You would 
first have to move the fi le to a dif
ferent disk. delete the original file 
from the folder. then copy the file 
back to the original disk but not within 
the folder. and then delete the first 
copy you made. It sounds difficult 
because it is. 

From the current desktop. you have 
access to a VT-52  emulator. you can 
install your printer. you can configure 
the R5-2 32C port. and you can set any 
of several defaults on a control panel. 
For example. if you have the color 
system. you can alter the palette and 
thus affect i f  you wish. the ap
pearance of the desktop and other 
applications. In low resolution. you 
can modify all 1 6  colors from the 
palette of 5 1 2 ;  in medium resolution. 
you can modify up to 4 .  You can also 
set when and at what rate the keys will 
repeat with the keyboard response 

ATARI 5 20ST 

Photo 7 :  The 520ST desktop in medium resolution. leans are the default. but you 
can easily set your preference to text. 

Photo 8: The 5 20ST desktop in high resolution. 

selectors. you can alter the double
click response time. and you can ac
tivate or deactivate the keyboard click 
and the pleasant-sounding error warn
ing bell. However. there are few edit
ing amenities when resetting the time 

and date. a small annoyance since the 
520ST has no internal battery main
taining the clock. Most of the time. 
you will have to type in the entire date 
and time string. 

(continued) 
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The RS2 3 2 Port Configuration win
dow lets you fix the data-transmission 
rate. XON/XOFF. the parity, duplex .  
and the number of  bits per character. 
The Install Printer window allows you 
to select between dot-matrix and 
daisy-wheel. between black-and-white 
and color. between draft and final 
quality, and the number of pixels per 
line. A Set Preferences window allows 
you to set the screen resolution. 
though your choices here are ob
viously l imited by your selection of 
monitor. You can also choose not to 
confirm deletes and copies. Once you 
have set all your preferences. you can 
save them by selecting the save desk
top option. The only absent option of 
importance is a command-line inter
face. which is available only with the 
520ST developer's package. 

SOFTWARE 
The system comes bundled only with 
TOS and Atari Logo. and l ike other 
new systems. there is at present a 
dearth of software. Already. however. 
Atari has released N EO. a paint pro
gram. and ST Writer. a word pro
cessor. into the public domain. but 
both are surrogates until GEM Write 
and GEM Paint are available. 

Atari Logo is surprisingly powerful .  
It makes full use of  the GEM environ
ment and. among many features. 
al lows you to edit on the fly. Atari will 
soon also bundle Atari BASIC with the 
machine. Our beta version is fast. full
featured. and also uses GEM. but it 
was constricted by a 3 2 K-byte work
space. U ndoubtedly. however. most 
users will be attracted by the avail
ability of serious development lan
guages. the absence of which held 
back software development on 
Apple's Macintosh for most of its first 
year. 

TDI Software Ltd. (29 Alma 'vale Rd .. 
Clifton. Bristol BS8 2 H L. England) has 
released Modula-2/ST. a 3 2 -bit devel
opment system that includes an 
editor. compiler. l inker. and l ibrary 
faci lities. TDI's Modula-2 is a full im
plementation. has complete l ibraries 
for TOS. and provides full access to 
the 5 20ST's graphics features. TDI is 
also marketing a version of UCSD 
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Pascal with the p-System. which. how
ever. does not include support for 
GEM. Both TDI products cost £ 1 9 5  
each. 

The Dragon Group ( 1 48 Poca Fork 
Rd . .  Elkview. WV 2 507 1 )  has released 
4xFORTH. a series of 3 2 -bit FORTH 
development systems for the 5 20ST. 
The basic 4xFORTH system ($99.9 5 )  
includes support for multitasking and 
multiuser access. a compiler. a full
screen editor. and support for 520ST 
graphics. For $ 1 49.9 5 .  4xFORTH also 
provide a floating-point system and 
support for GEM calls. 

Atari has released its C develop
ment software. The $300 package in
cludes the entry points and C bind
ings to both TOS and to the operating 
system's text and graphics routines 
(such as text size. attributes. align
ment. and angle. as well as circle 
drawing. area fill. and bit-blitting) . The 
documentation also provides the 
"Hitchhiker's Guide to the BIOS," in
formation on Kermit and MIDI. a C 
programmer's guide. and much more. 
Purchasers of Haba's H ippo-C. now 
available for the 520ST. should be 
warned that the Atari development 
documentation will still be essential 
reading. 

Several other companies are prom
ising interesting additions to the 
5 20ST language group. Metacomco 
(26  Portland Square. Bristol BS2 8RZ. 
England) will soon distribute ISO 
Pascal. a 68000 assembler. and Lat
tice C. Philon Inc. (64 1 Avenue of the 
Americas. New York. NY I OO I I )  is 
readying a BASIC compiler. a BASIC 
interpreter. and a C compiler. It  is also 
working on compilers for FORTRAN. 
Pascal. and COBOL. 

SYSTEM DOCUMENTATION 
It is fortunate that the system is so 
easy to learn to use because the 
documentation is quite poor. The 80-
page owner's manual has requisite 
sections on setting up the system. get
ting started. touring the GEM desktop. 
and managing disks. files and folders. 
but it has very little technical material. 
Materials with the disk drive and 
monitors are also sadly lacking. Un
doubtedly. users will have to wait for 

the trickle of technical references on 
working with the hardware. 

CONCWSION 
J udging from the conversations 
around the office and on SIX (BYTE 
Information Exchange). CompuServe. 
and The Source. there is a storm of in
terest in comparing the relative capa
bilities of the 5 20ST. the Amiga. and 
the Macintosh. There is. in  fact. far 
more interest than there seemed to be 
in comparing the merits of the 8-bit 
computers from Atari. Apple. and 
Commodore. An upcoming special 
edition of BYTE on the 68000 will 
make comparisons of processor and 
application speeds. ease of develop
ment and portability. and user inter
faces. but we are still left with our con
clusion that these are very different 
machines. with very different markets. 

The 520ST is an architecturally sim
ple 68000 computer with high-quality 
video output and a high-speed DMA 
port. The easiest way to summarize 
our first look at the hardware is that 
the 520ST presents the 68000 un
bounded. Not only does it offer an ex
cellent price/performance ratio. but 
we expect it to produce some im
pressive benchmarks on tasks with 
heavy computation. 

The 5 20ST's complete keyboard 
and impressive array of ports add up 
to an attractive system. Finally. the 
520ST's use of standards (for exam
ple. 68000. MIDI. Yamaha sound chip. 
and Western Digital FDC) should make 
it easier to program. expand. and 
manufacture. 

There are also the promised cheap. 
powerful peripherals: a I O-mega byte 
hard disk for $700. a V2-gigabyte CD
ROM optical disk for around $ 5 00. 
and a 1 200-bps modem for $ 1 50. 

The Atari 5 20ST is certainly an ex
cellent value. For the moment. there 
is not m uch application software and 
you sti l l  have to deal with an un
finished operating system; but with 
the current availability of several high
level languages. the 5 20ST will un
doubtedly provide many users with 
what they seek-a means to tap the 
power of the 68000 at a price they 
can afford. • 
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